Mathematica 11.3 Integration Test Results

Test results for the 3189 problemsin "1.1.1.3 (a+b x)"m (c+d x)*n
(e+f x) p.m"

Problem 6: Result more than twice size of optimal antiderivative.

dx

(a+bx) (ac-bcx)?
J x3
Optimal (type 1, 18leaves, 1step):
¢ (a-bx) 4
2 x?
Result (type 1, 41 leaves):
a* 2a%b b* x2

- + +2ab3x-
2 x2 X 2

3

C

Problem 23: Result more than twice size of optimal antiderivative.

dx
7

(a+bx) (ac-becx)*
|
Optimal (type 1, 41 leaves, 2 steps):
c* (a—bx)5 7bc* (a—bx)5

6 x° 30ax’

Result (type 1, 85leaves):

a®c* 3a*bc* adb?c* 2a?b3c* 3ab*c* bc>ct
_ . _ _ + _
6 x°® 5 x> 2 x4 3x3 2 x2 X

Problem 34: Result more than twice size of optimal antiderivative.

J(a+bx) (ac-bcx)?

x4

dx

Optimal (type 1, 18leaves, 1step):
¢ (a-bx)®

3x3

Result (type 1, 63 leaves):
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+ -5aZb*x+2ab’>x?-
3x3 x2 X 3

5( a® 2a’b 5a*b? bt x3
c —_ —

Problem 44: Result more than twice size of optimal antiderivative.

dx

J(a+bx> (ac-bcx)®

x°

Optimal (type 1, 41leaves, 2 steps):
c®(a-bx)” 9bc®(a-bx)’

8 x8 56 a x’

Result (type 1, 112leaves):

5a°bc® 3a°b2c® a*b3c® 5aib*c® 3a?b°c® 5ab®c® b7’
+ - + + - + -
8 x8 7 x7 2 x8 x> 4 x4 x3 2 x2 X

a’ cb

Problem 93: Result more than twice size of optimal antiderivative.
J(a+bx)5 (A +Bx) dx
Optimal (type 1, 38 leaves, 2 steps):

(Ab-aB) (a+bx)6 B(a+bx)7
+
6 b2 7 b2

Result (type 1, 109 leaves):

a5Ax+1a4 (5Ab+aB> x2+5a3b (2Ab+aB) x3 +
2 3

5a2b2 (Ab+aB) x* +ab? (Ab+2aB) x5+lb4 (Ab+5aB) x6+1bsBx7
2 6 7

Problem 101: Result more than twice size of optimal antiderivative.

dx

(a+bx)5 (A +BX)
J x&
Optimal (type 1, 44 leaves, 2 steps):

A(a+bx>6 (Ab-7aB) <a+bx)6
- +

7ax’ 42 a2 x®

Result (type 1, 104 leaves):

1
- (21b° x> (A+2Bx) +35ab*x* (2A+3Bx) +
42 x’
35a°b° x> (3A+4Bx) +21a’b*x* (4A+5Bx) +7a*bx (5A+6Bx) +a° (6A+7Bx))
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Problem 113: Result more than twice size of optimal antiderivative.

sz’ (a+bx>10 (A +Bx) dx

Optimal (type 1, 112leaves, 2 steps):
a® (Ab-aB) (a+bx)11 a’ (3Ab-4aB) <a+bx>12
_ N _

11 b° 12 b°
3a(Ab-2aB8) (a+bx)13 (Ab-4aB) (a+bx)14 B(a+bx>15
+ +
13 b> 14 b> 15 b°

Result (type 1, 231 leaves):

1 1 5
—at%axt+ =a° (16Ab+aB) x>+ =aéb (9Ab+2aB> X% +
4 5 6

B a7y (8Ab+3aB) X7+ 22 503 (7Ab+4aB) X8 2 g e (6Ab+5aB) x°+
7 4 3

21 30 5
—a*b°® (5Ab+6aB) x . — a3 pb (4Ab+7aB) x4 =a%b’ (3Ab+8aB) x*2 ¢
5 11 4

5 1 1
— ab? (2Ab+9aB) x4+ —b° (Ab+10aB> x4+ — pleBx!®
13 14 15

Problem 114: Result more than twice size of optimal antiderivative.

JXZ (a+bx>10 (A +Bx) dx

Optimal (type 1, 87 leaves, 2 steps):

a’ (Ab-aB) (a+bx)11 a(2Ab-3aB) <a+bx)12 (Ab-3aB) (a+bx)13 B(aerx)14
- +

¥
11 b* 12 b* 13 b# 14 p*

Result (type 1, 226 leaves):

1 1
—ataxds =a° (1@Ab+aB) x*+aéb (9Ab+2aB) X +
3 4

Ea7b2 (8Ab+3aB) x6+Ea6b3 (7Ab+4aB) x7+£asb4 (6Ab+5aB) x®+
2 7 4

Ea“b5 (5Ab+6aB) x° + 3 a3 b (4Ab+7aB) x19+Ea2b7 (3Ab+8aB) Xt
3 11

5 1 1
—abd (2Ab+9aB) x4+ —p° (Ab+10aB) x4 — pleB x4
12 13 14

Problem 115: Result more than twice size of optimal antiderivative.

Jx (a+bx)¥ (A+Bx) dx

Optimal (type 1, 61leaves, 2 steps):
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- (Ab—aB) (a+bx)11 . (Ab—2aB) (a+bx)12 +B (a+bx)13

11 b3 12 b3 13 b3

Result (type 1, 218 leaves):

1 5 9
—a'”x®> (3A+2Bx) + —a’bx’ (4A+3Bx) + —a®b?’x* (5A+4Bx) +4a’b>x> (6A+5BX) +

6 6 4

9 35 4
5a°b*x® (7A+6Bx) + —a’b>x’ (8A+7Bx) + —a*b®x® (9A+8Bx) + —a’b’ x’ (16A+9BX) +
2 12 3

9 5 1
— a2 b8 x'® (11A+1@Bx) + —ab’xt (12A+11|3x) + —— bt x1? (13A+1sz)
22 66 156

Problem 116: Result more than twice size of optimal antiderivative.
J(aerx)l‘a (A+Bx) dx
Optimal (type 1, 38leaves, 2 steps):

(Ab—aB) (a+bx)11 B<a+bx)12
+
11 b2 12 b?

Result (type 1, 198 leaves):

1
——x (662 (2A+Bx) +220a°bx (3A+2Bx) +495a%b>x* (4A+3Bx] +792a’b> x> (5A+4BX) +
132

924 a°b*x* (6A+5Bx) +792a°b> x> (7A+6Bx) +495a*b®x® (8A+7Bx) +
220 a3 b’ x’ (9A+8Bx) + 66 a2 b x® (10A+9Bx) +12ab’x° (11A+1OBX) + b1% x10 (12A+11Bx>)

Problem 129: Result more than twice size of optimal antiderivative.

(a+bx)19 (A +BX)
J dx

X13
Optimal (type 1, 44 leaves, 2 steps):
A(a+bx>11 (Ab-12aB) (a+bx)11
- +

12 a x1? 132 a2 x11

Result (type 1, 199 leaves):
1
132 x12
(66b™x* (A+2Bx) +220ab’x’ (2A+3Bx) +495a°b®x® (3A+4Bx) +792a’b’ x’ (4A+5BX) +
924a*b%x® (5A+6BX) +792a° b°x° (6A+7BX) +495a°b*x* (7A+8Bx) +
2202’ b’ x> (8A+9Bx) +66a°b*x* (9A+10Bx) +12a’bx (10A+11Bx) +a*® (11A+12Bx) )

Problem 130: Result more than twice size of optimal antiderivative.

(a+bx)¥ (A+Bx)
J dx

X14
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Optimal (type 1, 72leaves, 3 steps):

A(a+bx)11 (2Ab-13a8) (a+bx)11

b (2Ab-13aB) (a+bx)11
N _
13 a x13

1716 a3 x11

156 a2 x12

Result (type 1, 202 leaves):

— (286|91°x10 (2A+3Bx) +1430 ab® x° (3A+4Bx) +
1716 x

3861a2b®x® (4A+5Bx) +6864a>b’ x” (5A+6Bx) +8580a*b®x® (6A+7Bx) +
7722 a° b® x° (7A+83x) + 5005 a® b* x* (8A+9Bx) +2288a’ b> x3 (9A+1eBx) +
702 a8 b? x? (10A+1le) +130a°bx (11A+123x) +11 3% (12A+13Bx))

Problem 138: Result more than twice size of optimal antiderivative.

Jx3 (a+bx) (c+dx)*dx

Optimal (type 1, 114 leaves, 2 steps):

¢ (bc-ad) (c+dx)17 c? (4bc-3ad) (c+dx)18

17 d° ) 18 d° :
3c<2bc—ad) (c+dx)19 (4bc—ad) (c+dx)26 b(c+dx)21
- +
19d° 20d° 21d°

Result (type 1, 359 leaves):

1 4
—ac*®x*+ —c® (bc+16ad) x*+ —c**d (2bc+15ad) x®+
4 5

40

35 364
— 1342 (3bc+14ad>x7+—c12d3 (4bc+13ad) x84+ — gt (5bc+12ad)x9+
7 2 9
364 715
— clog° (6bc+11ad) x+104c°d® (7bc+10ad) x* + — c®d’ (8bc+9ad) x12 4+
5 6
572 728
110 ¢’ d® (9bc+8ad> x4+ —cbd° (10bc+7ad) x4+ —— ¢ g (11bc+6ad) X%+
7 15
91 140 20
—c*d™ (12bc+5ad) x* + c?d? (13bc+4ad) x¥’+ —c?d" (14bc+3ad) x**+
4 17 9
14 19, L s 0, 1 16 21
—cd (15bc+2ad)x +—d (16bc+ad)x + —bd¥*®x
19 20 21

Problem 139: Result more than twice size of optimal antiderivative.

JXZ (a+bx) (c+dx>16d1x

Optimal (type 1, 88leaves, 2 steps):

c? (bc-ad) (c+dx)17 c(3bc-2ad) (c+dx)18
- +

(3bc-ad) (c+dx)19 b (c+dx)20

- +
17 d* 18 d*4 19 d4 20d*

Result (type 1, 355leaves):
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1 1 8
“acttxds =t (bc+16ad) x*+ —ctd (2bc+15ad) x> +
3

4 5
20 13 42 6 12 43 7 91 11 44 8
—cPd* (3bc+14ad) x®*+20c*?d® (4bc+13ad) X'+ —c''d* (5bc+12ad) x* +
3 2
728 572
—— clog° (6bc+11ad)x9+ c®df (7bc+10ad)x1°+130c8d7 (8bc+9ad)x11+
9 5
715
——c’d® (9bc+8ad) x**+88c®d’ (16bc+7ad) x®+52c>d"? (11bc+6ad) x*+
6
364 35 40
— c*dtt (12bc+5ad)x15+fc3d12 (13bc+4ad)x16+fc2d13 (14bc+3ad)x17+
15 4 17
4 14 18 1 15 19 1 16 ,20
—cd (15bc+2ad)x +—d (16bc+ad)x + —bd¥®x
9 19 20

Problem 140: Result more than twice size of optimal antiderivative.
JX (a+bx) (c+dx)*dx

Optimal (type 1, 62leaves, 2 steps):

c(bc-ad) (c+dx)17_ (2bc-ad) (c+dx)18 . b <c+dx)19

17d3 18d3 19d3

Result (type 1, 347 leaves):

1 1
Zactx?s =t (bc+16ad) x3+2ct*d (2bc+15ad> x4+

70
8c®d® (3bc+14ad) x>+ —c?d® (4bc+13ad) x®+52cd* (5bc+12ad) x” +
3
1144

c®d°® (7bc+10ad) x° +143 c® d’ (8bc+9ad) xte ¢
9

91c*®d® (6bc+11lad) x®+
286

130 c’ d8 (9bc+8ad> x4+ — ¢ d° (10bc+7ad) x'2 + 56 > d® (11bc+6ad) x13 4
3

28 5
26 c*dt? (12bc+5ad) x4y — c3d1? (13bc+4ad) x®+ =c?d® (14bc+3ad) x*+
3 2

8 1 1
—cd" (15bc+2ad) x'’+ —d"¥ (16bc+ad) x*® + —bd™ x*®
17 18 19

Problem 141: Result more than twice size of optimal antiderivative.

J(a+bx) (c+dx)™ax

Optimal (type 1, 38leaves, 2 steps):
(bc-ad) (c+dx)? b (c+dx)™
17 d? 18 d?

Result (type 1, 342leaves):
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1 8
act®x+ —ct® (bc+16ad) x2+ —ctd (2bc+15ad) x3 +
2 3

182
10 c*3 d? (3bc+14ad) x4 +28 ct? d3 (4bc+13ad)x5+—c11d4 (5bc+12ad) x® +
3

1430
104 c*° d° (6bc+11ad) x’ +143 c® d° (7bc+1ead) x& +

cdd’ (8bc+9ad) x2 +
9

182
143c’d® (9bc+8ad) x*®+104c®d’ (16bc+7ad) x™ +

c>d® (11bc+6ad) x*? +
3

8
28 c* d*? (12bc+5ad) x3 + 10 3 d*? (13bc+4ad) x4 — 2 g3 (14bc+3ad) x4
3

1 1 1
~cd¥ (15bc+2ad) x*+ —d¥ (16bc+ad) x7 + — bdi®x®
2 17 18

Problem 142: Result more than twice size of optimal antiderivative.
sz (2+%)° (2+3x) dx

Optimal (type 1, 12leaves, 1step):

1 6
— X7 (2+X
L (2]

Result (type 1, 42 leaves):
64 x3 160 x° x°

+64x*+ 80X + +20x” +4 x84+ —
3 3 3

Problem 171: Result more than twice size of optimal antiderivative.

JX?’ (a+bx>2 <c+dx)16d1x

Optimal (type 1, 177 leaves, 2 steps):
¢ (bc-ad)? (c+dx)¥ c?(5bc-3ad) (bc-ad) (c+dx)™

+ —

17 d® 18 d°
c (10b2c2—12abcd+3a2d2) (c+dx)19

+

19 d°
(10b2c?-8abcd+ad?) (c+dx)20 b(5bc-2ad) (c+dx)21 b2 (c+dx>22
- +
20 d° 21 d° 22d°

Result (type 1, 589 leaves):
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N

2
cxt+ —act <bc+8ad) X +

5

IS
QU

16
ct4 (b2c2+32abcd+120a2d2>x6+—c13d (b2c2+15abcd+35a2d2) x7 +
7
56
ct? d? <6b2c2+56abcd+91a2d2> x®+ — clld3 (1eb2c2+65abcd+78a2d2) x°2 +
9

BN o R

N

208
c®d* (5b2c*+24abcd+22a’d?) x®+ — c®d® (21b>c?+77abcd+55a*d?) xM +
11

[
ISV, |
w

c®db (28b2c2+89abcd+45a2d2) xt? + 220 c’ d” (4b2c2+9abcd+4a2d2) x3 ¢

[y
P
w

208
cbd® (45b2c2+86abcd+28a2d2) x4 —c>d° (55b2c2+77abcd+21a2d2) x5 +
15

R

9 56
—— ctge (22b2c2+24abcd+5a2d2) X+ — 3 d¥t (78b2c2+65abcd+10a2d2) x*7 +
4 17

10 16
—c?d"? (91b*c*+56abcd+6a*d*) x*®+ —cd® (3507 c®+15abcd+a’d?) x'%+
9 19

1 2 1
— d™ (120b2c?+32abcd+a’d?) x°+ —bd® (8bc+ad) x2 + — b? di6 x?
20 21 22

Problem 172: Result more than twice size of optimal antiderivative.

JXZ (a+bx>2 <c+dx)16d1x

Optimal (type 1, 137 leaves, 2 steps):
2(bc-ad)? (c+dx) c(bc-ad) (2bc-ad) (c+dx)*
17 d° i 9 ds
(6b2c?-6abcd+a’d?) (c+dx)™ b (2bc-ad) (c+dx)*® b2 (c+dx)*

+

19 d° 10 d° 21d°

+

Result (type 1, 585leaves):
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1 1

—atct®xis —act <bc+8ad)x4+

3 2
1 14 2 -2 2 42 5 8 13 2 2 2 42 6
~c (bc+32abcd+120ad)x +—C d(bc+15abcd+35ad)x+
5 3

20

— 2 d? (6b2c2+56abcd+91a2d2)x7+7c11d3 (10b2c2+65abcd+78a2d2) x8 +

7

364 104

— c'®d* (5b*c?+24abcd+22a*d?) x°+

9 5
8 46 2 .2 2 42 11 715 7 A7 2 -2 2 42 12

26 céd (28b c>+80abcd+45a d)x +——c’d (4b c’+9abcd+4a d)x +

3

c®d®> (21b*c*+77abcd+55a%d*) x?+

104
22 c®d® (45b2c2+8eabcd+28a2d2) xB s —c>d° (55b2c2+77abcd+21a2d2) x4+
7

364 7

— c*d (22b2c2+24abcd+5a2d2>x15+—c3d11 (78b2c2+65abcd+10a2d2)x16+
15 2

20 2 412 2 -2 2 42 17 8 13 2 .2 2 42 18
—c*d"? (91b*c*+56abcd+6a’d?) x’+ —cd? (35b>c*+15abcd+a’d®) x¥+

17 9

1 14 2 .2 2 42 19 1 15 20 1 2 416 21

—d (12@bc+32abcd+ad)x +—bd <8bc+ad)x + — b%2d® x

19 10 21

Problem 173: Result more than twice size of optimal antiderivative.

Jx (a+bx)2 (c+dx)16d1x

Optimal (type 1, 98 leaves, 2 steps):
c(bc-ad)?(c+dx)? (bc-ad) (3bc-ad) (c+dx)™
- +

17 d*4 18 d*4
b(3bc-2ad) (c+dx)19 bz(c+dx)2(a
+
19 d4 20d*

Result (type 1, 583 leaves):
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1 2
“a%c®x?+ —act <bc+8ad) x3 +
2

3

1 16
= (b2c2+32abcd+120a2d2>x4+—c13d (b2c2+15abcd+35a2d2) X +

4 5

10

— 2 d? (6b2c2+56abcd+91a2d2)x6+8c11d3 (10b2c2+65abcd+78a2d2) X+
3

91 10 44 2 2 2 42 8 208 9 45 2 -2 2 42 9

—cd* (5b°c?+24abcd+22a%d?) x®*+ — c?d® (21b*c*+77abcd+55a*d?) x° +
2 9

143

— c8d° (28b2c2+80abcd+45a2d2>x1°+260c7d7 (4b2c2+9abcd+4a2d2) x4
5

143

——c®d® (45b°c*+80abcd+28a*d?) x*?+16c>d’ (55b*c*+77abcd+21a%d*) x*? +
6

56
26 c* d° (22b2c2+24abcd+5a2d2) x4 = c3d? (78b2c2+65abcd+10a2d2) x4
15

5 16
=c?d? (91b®>c®+56abcd+6a’d’) x*®+ —cd?® (35b*c*+15abcd+a’d?) x'7 +
4 17

1 2 1
—d™ (120b2c?+32abcd+a’d?) x*®+ —bd (8bc+ad) x¥ + — b de x¥
18 19 20

Problem 353: Result unnecessarily involves higher level functions.

J(a+bx) <c+dx)2dlx

Optimal (type 5, 125leaves, 4 steps):

d xtm b? x1*" Hypergeometric2F1[1, 1+m, 2 +m, - b?x]
_ N _

c(bc-ad) (c+dx) a(bcfad)2(1+m)

d(bc(1-m)+adm) x*'"Hypergeometric2F1[1, 1+m, 2+m, 7dc—x}

c? <bc—ad)2 (1+m)

Result (type 6, 142 leaves):

[ac (2+m) x*" AppellF1[1+m, 2, 1, 2+m, 7d—x, 7b—x})/
C a
((1+m) (a+bx) (c+dx>2 ac (2+m) AppellF1[1+m, 2,1, 2+m, 7dTX, 7:—)(],
d x b x
X bcAppe11F1[2+m, 2, 2,3+m1,7,,7}+
C a
d x b x
2adAppellF1[2+m, 3,1, 3+m, - —, - —| ]
c a

Problem 354: Result unnecessarily involves higher level functions.

J(a+bx) <c+dx)3dlx
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Optimal (type 5, 206 leaves, 5 steps):
d xtm d(ad(1-m)-bc (3-m))xtm

- + +

2c (bc-ad) (c+dx)2 2c2(bc—ad)2<c+dx)

b® x'*" Hypergeometric2F1[1, 1 +m, 2 +m, - 2]
a

+

a (bc—ad)3 (1+m)
(d (a?d*> (1-m)m-2abcd (2-m) m-b>c? (2-3m+m?)) x*"

d x

Hypergeometric2F1[1, 1+m, 2+m, - — | / (2 ¢ (bc-ad)? (1+m))
c
Result (type 6, 142 leaves):
[ac (2+m) x**"AppellF1[1+m, 3, 1, 2+m, _d_x, _b_x})/
c a
((1+m) (a+bx) (c+dx)®|ac (2+m) AppellF1[1+m, 3,1, 2+m, _d_x, _b—X] -
c a
dx b x
x |bcAppellF1[2+m, 3,2, 3+m, -—, - — | +
c a
dx b x
3adAppellF1[2+m, 4,1, 3+m, - —, _—}) ]
c a

Problem 360: Result unnecessarily involves higher level functions.

(ex)"
J dx
(2—2ax)4 (1+ax)3

Optimal (type 5, 86 leaves, 5steps):

(e x) 1" Hypergeometric2Fi[4, 1*7'“, 3;’", a?x?] a (ex)?™Hypergeometric2Fl|[4, Z*T'“, ‘”T’", a? x|
+

16e<1+m) 16 e? (2+m)

Result (type 6, 120leaves):
((2+m) x (ex)"AppellF1[1+m, 4, 3, 2+m, ax, —ax})/ (16 (1+m) (-1+ax)* (1+ax)>

4 AppellF1[2+m, 5, 3, 3+m, ax, —ax] -

Problem 365: Result unnecessarily involves higher level functions.

((2+m) AppellF1[1+m, 4,3, 2+m, axX, —ax] +ax

i m My 242
J 2 3
3 HypergeometricPFQ[ {4, 1+ ~}, {2+ —}, a®x?|
2 2

[l
(a+bx)2 (ad—bdx)3

Optimal (type 5, 98 leaves, 5steps):
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1+m  3+m b%x? ]

(ex)l*'"Hyper*geometr*icZFl[E;, s Zim 4 @]

b (e x) 2™ Hypergeometric2Fi([3, =,

a5d3e(1+m) a5d3e2(2+m)

Result (type 6, 144 leaves):

b x b x
[a (2+m) x (ex)™AppellF1[1+m, 3,2, 2+m, —, - —] /
a a
(d3 (1+m) (a-bx)? (a+bx)?|a (2+m) AppellF1[1+m, 3, 2, 2+m, b—x, _b_x] +
a a
b x b x
bx [3AppellF1[2+m, 4,2, 3+m, —, - —| -
a a
2 2
2Hyper‘geometr‘icPFQH3, 1+ T}) {2+ m}, b” x ])
2 2 a?

Problem 366: Result unnecessarily involves higher level functions.

J (ex)" dx
(a+bx>3 (ad—bdx)4

Optimal (type 5, 98 leaves, 5steps):

(e x) 1" Hypergeometric2Fi[4, 1*7’", f’", bzafz] b (e x) 2" Hypergeometric2Fi[4, Z*T’", 4?’", b;;‘z]
+
a’d*e (1+m) atd*e? (2+m)
Result (type 6, 144 leaves):
b x b x
[a (2+m) x (ex)"AppellF1l[1+m, 4,3, 2+m, —, - — | /
a a
4 4 3 b x b x
d* (1+m) (a-bx)* (a+bx)’|a (2+m) AppellF1[1+m, 4,3, 2+m, —, - — | +
a a
b x b x
bx [4AppellF1[2+m, 5,3, 3+m, —, - —| -
a a
. m m, b?x?
3Hypergeometr‘1cPFQH4, 1+—}, {2+ =}, 5
2 2 a

Problem 451: Result unnecessarily involves higher level functions.

1
dx
Jx1/3\/c+dx (4c+dx)

Optimal (type 3, 199 leaves, 2 steps):

/ / /s 4/
3 /s (c1/3+21/3 d1/3 XJ/B)

ArcTan | | ArcTan| @}
B +crd x . A3 o B
22/3 /3 ¢5/6 42/3 22/3 /3 (5/6 ¢2/3
1/6 [c1/3_91/3 41/3 1/3
ArcTanh [ il Gk | ArcTanh| @}
A c+d x N

+
22/3 c>/6 d2/3 3 22/3 c°/e d2/3



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb | 13

Result (type 6, 147 leaves):

2/3 2 1 5 dx dx
[3ecx AppellFl|—, =, 1, =, - —, - —|
3 2 3 C 4c

/

2 1 5 d x d x
(\/c+dx (4c+dx) |20 cAppellF1[—, =, 1, =, - —, - —| -
3 3 C 4c
5 1 8 d x d x 5 3 8 d x d x
3dx AppellFl[f, —5 2, —5 - —, _7] +2Appe11F1[*, — 1, = -, —7} )
3 2 3 C 4c 3 2 3 C 4c

Problem 452: Result unnecessarily involves higher level functions.

1
dx
Jxl/3 (Sc—dx) Ve+dx

Optimal (type 3, 143 leaves, 9steps):

/ p ) . 2\ 2
[3 /6 (c1/3,.41/3 x1/3 c1/3,4Y/3 x1/3
Ar‘cTan[ ( ) ] Ar‘cTanh[ , } ArcTanh [ @}
\c+d x 3cY/6+/c+dx 34/c

- +

2/3 5/6g2/3 6 c5/6 ¢2/3 6 c5/6 ¢2/3

Result (type 6, 148 leaves):

2/3 2 1 5 dx dx
60 c x*/3 AppellFl[—, =, 1, —, - —, —| /
3 2 3 C 8¢
2 1 5 dx dx
((Sc—dx) Ve+dx [40cAppellFl[—, =, 1, =, - —, —] +
2 3 C 8¢
5 1 8 dx dx 5 3 8 dx dx
3dx AppellFl[—, —5 2, —y ——, —] —4AppellF1{—, =1, = - —} ]
3 2 3 C 8¢ 3 2 3 C 8¢

Problem 716: Result more than twice size of optimal antiderivative.
+ 3/2
J<1 X> dx
Vv1-x x
Optimal (type 3, 43 leaves, 6 steps):
-v/1-x v/1+x +2ArcSin[x] - ArcTanh[+/1-x /1 +x |

Result (type 3, 96 leaves):
-\/1-x* +4ArcSin| 1ex | +Log[1-vV1+x]-

V2
Log[2+V/1-x -V/1+x|-Log[1++V1+x|+Log[2++/1-x +V/1+x |

Problem 746: Result unnecessarily involves imaginary or complex numbers.

1
J dx
xvV1l-a-bx vV1+a+bx

Optimal (type 3, 54 leaves, 2 steps):
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1-a 1+a+b x
2Ar‘cTanh[AD:1+a Laibx]

Vi-a?
Result (type 3, 107 leaves):

iv-1+a+bx V1+a+bx Log[zv—1+a+bx latbx 21 (-1+a%+abx) ]

V1-a? \/7(—1+a+bx) (1+a+bx)

Problem 826: Result more than twice size of optimal antiderivative.

1
dx
J\/—1+X V1+X
Optimal (type 3, 2leaves, 1 step):

ArcCosh[x]

Result (type 3, 16 leaves):
V-1+X ]

V2

2 ArcSinh|

Problem 843: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx

Vx V2-bx V2+bx

Optimal (type 4, 30leaves, 1step):
V2 ElLipticF [Arcsin[ 2], 1]

Vb
Result (type 4, 70 leaves):

V2 (,1
Zj\/—l b\/l— 2~ xEllipticF[i ArcSinh| ~1, -1]
b b® x Vx

V8 -2b%x?

Problem 844: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
V-x V2-bx V2+bx
Optimal (type 4, 33 leaves, 1step):
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\/?EllipticF[Ar‘cSin[%ZE}, -1]
Vb
Result (type 4, 78 leaves):

z]'lJ_l b\/l
b

Problem 845: Result unnecessarily involves imaginary or complex numbers.

[Ji Ar‘cSinh[gE] R —1]

Vx

~x2

V8 -2b2x?

J ! dx
vex vV2-bx V/2+bx
Optimal (type 4, 42leaves, 1 step):
I in[ Yo vVex |
\/TElllptlcF[Ar‘cSm[ e ], -1]
Vb e
Result (type 4, 81 leaves):

\/ i \/1 Lz x3/2 E111pt1cF ]lAPCSlnh i
X

\/_

Vvex V8-2b?%x?

Problem 849: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
V1-x Vx V1+x

Optimal (type 4, 10leaves, 1 step):
2 EllipticF[ArcSin[V/x |, -1]

Result (type 4, 66 leaves):
2]1J1+ . J1+ 2 (-1+x)*2?EllipticF[i ArcSinh|
-1+x -1+x

2]

-1+x

Problem 850: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J—dlx
V1+x Vx-x?
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Optimal (type 4, 10leaves, 2 steps):
2 EllipticF[ArcSin[+/x |, -1]

Result (type 4, 66 leaves):

zj\/1+ . \/1+ 2 (-1+x)*?EllipticF[i ArcSinh|[ ——], 2]
s

-1+Xx -1+X “1+x

Problem 851: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
Vbx vV1-cx V1+cx
Optimal (type 4, 33 leaves, 1step):

2 EllipticF [ArcSin| Cﬁbx ], -1]
Vb Ve
Result (type 4, 76 leaves):

o, )

oe

23‘1\/_1 c\/l— - x¥2EllipticF[i ArcSinh|
C c° X

Vbx V1-c?x?

Problem 852: Result more than twice size of optimal antiderivative.

1
J dx
vbx V1-cx vV1+dx

Optimal (type 4, 38leaves, 1step):
2 E1lipticF[ArcSin[Yebx ] d]
Vb

Vb Ve
Result (type 4, 89 leaves):

L d+ L
2. C—CL N e x3/2 EllipticF [Ar‘cSin[

\/?\/bX Vvi-cx V1+dx

i

[> -]
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Problem 853: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

VX

Optimal (type 4, 10leaves, 1step):

dx

2 EllipticE [ArcSin[+/x |, -1]

Result (type 4, 104 leaves):

i\/?XElliptiCE{fLAPCSinh{ 2 },H
-1+x 1+x _ 1+x ~1+x
2 | T / S V-1+X X ot x y
“1+x
- (-1+x)x

Problem 854: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1+x
J dx
VX - x2
Optimal (type 4, 10leaves, 2 steps):

2 EllipticE[ArcSin[+V/x |, -1]

Result (type 4, 104 leaves):

i+/2 xElliptice [i Arcsinn| 2 I
2 | Zlx Aex T ox x| A, NET
1+x -1+X -1+x

X

-1+x

“(-1+x)x

Problem 855: Result more than twice size of optimal antiderivative.

Visex
e

Optimal (type 4, 33 leaves, 1 step):

dx

. . . c b x

2 EllipticE [Ar‘cSm[ = ], —1]
Vb Ve

Result (type 4, 1191leaves):
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(-1+cx)

T o1 o A
- 1—; (1+cx) - 1+; V/x EllipticE[ArcSin| e ], -1] /

1
[ 1-— +/bx /1-c?x?
cXx

|
N
|
o |

Problem 856: Result more than twice size of optimal antiderivative.

J V1+cx
Vbox A/1-dx

Optimal (type 4, 38leaves, 1step):

dx

2 EllipticE [ArcSin| dﬁbx ], -<]
Vb Vd
Result (type 4, 102 leaves):

<

1+£ WEllipticE{ArcSin[ K },—ﬂ
24/1-dx |-1-cx+ Lo
B
c dx
dvbx V1+cx

Problem 859: Result more than twice size of optimal antiderivative.

Vi-cx
[ v

Optimal (type 4, 37 leaves, 1 step):

dx

2 E1lipticE [ArcSin| @ﬁ)@} , -1]

\V-b o
Result (type 4, 77 leaves):
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\/7 [1- -1 x3/2EllipticE [ArcSin| :} -1]
X

Vbx V1-c?x?

ﬁ

Problem 860: Result more than twice size of optimal antiderivative.

J V1-cx
\/W\/1+dx

Optimal (type 4, 42 leaves, 1step):

dx

2 EllipticE [ArcSin| dJT)bX ], -<]
V7o VA
Result (type 4, 112leaves):

2\/€<1+cx) (1+dx) _2\/1_i\/ . %

1+ — x¥2EllipticE[ArcSin]
d

d x W]’_E] /
[\/me/lcx V1+dx

Problem 862: Result more than twice size of optimal antiderivative.

J Vd+ex q
V2-3x /x

Optimal (type 4, 51leaves, 2 steps):
2+/d+ex EllipticE[ArcSin [\/; \/;] , - ;—Z]

o

Result (type 4, 125leaves):

X

3

2+

e } 2e ]
)
[5 35 @ 3dv2e

d+ex

(3d+2e)

e (-2+3x)
2 /X 3 (d+ex)
V2-3x 5.3 X
e ~243x

34v/d+ex

EllipticE {Ar‘csin{
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Problem 863: Result unnecessarily involves higher level functions.

4

J(l—x)l/3 (Z—X)l/3 >

Optimal (type 4, 752 leaves, 8 steps):
% (1-x)2 (2-x)23 52 113 (1-x)27 (z_x)mxu% (1-x)27 (2 %) (89 + 34 %) -

891 223,/ (3-2x)% [ (-3+2x)% (2-3x+x2)"?

91 (3-2x) (1-x)*? (2-x)*? (1+\E+22/3 (2—3x+x2)1/3)

+

891 3V4\[2-4/3 4/ (-3+2x)? (2-3x+x2)"?

1-22/3 (2—3x+x2)1/3+2 21/3 (2—3x+x2)2/3

(1+\/?+22/3 <2—3X+X2>1/3)2

(14222 (2-3x4x2) "7

1-+/3 +22 (2-3x+x2)*3

14++/3 +22/3 (2—3x+x2>1/3

EllipticE [Ar‘cSin [

|, -7-4v5]|/

1+223 (2-3x+x2)?
91 23 (3-2x) 4/ (3-2x)? (1-x)*? (2-x)*? ’ ( X+ %) -

(143 4223 (2-3x+x2) ")

594 216 34 [(-342x)% (2-3x+x2)?7 (14227 (2-3x+x2) 1)

1-223 (2-3x+x2)12 42 213 (2-3x+x2)??

(143 422 (2-3x+x2)*7)°

1-+/3 +22/3 (2—3x+x2>1/3

EllipticF[Ar‘cSin[
1+\/?+22/3 (2—3X+X2>1/3

|, -7-av3]|/

14 22/3 (2—3x+x2)1/3

91(372x) (3—2)()2 (17x>1/3 (zfx)l/s (1 N <2 5 2>1/3)z

Result (type 5, 54 leaves):

3 (1-x)*7 ((2—x)2/3 (1602 + 612 x + 231 x* + 70 X*) - 2970 Hyper‘geometr‘icZFl[l, 3, E, ~1+x]
910 373 3
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Problem 864: Result unnecessarily involves higher level functions.

3

J(l—x)l/3 (Z—X)l/3 >

Optimal (type 4, 727 leaves, 7 steps):

3 2/3 2/3 2 9 2/3 2/3
21 2- = (1- 2- 23+8x) -

81,/ (3-2x)2 [ (-3+2x)% (2-3x+x?)*?

7023 (3-2x) (1-x)Y7 (2-%)3 (14437222 (2-3x4x2) )

+

81 3V4~/2-4/3 \[(-3+2x)% (2-3x+x2)"?

1-22/3 (2—3x+x2)1/3+2 21/3 (2—3x+x2)2/3

(1+\/?+22/3 <2—3X+X2>1/3)2

(14222 (2-3x4x2) "7

1-+/3 +22 (2-3x+x2)*3

14++/3 +22/3 (2—3x+x2>1/3

EllipticE [Ar‘cSin [

|, -7-4v5]|/

1+223 (2-3x+x2)?
14 212 (3-2x) 4/ (3-2x)% (1-x)*? (2-x)*? ’ ( X+ %) -

(143 4223 (2-3x+x2) ")

27 2Y8 3% (-3+2x)% (2-3xx3)V7 (14222 (2-3x4 )7

1-223 (2-3x+x2)12 42 213 (2-3x+x2)??

(143 422 (2-3x+x2)*7)°

1-+/3 +22/3 (2—3x+x2>1/3

EllipticF[Ar‘cSin[
1+\/?+22/3 (2—3X+X2>1/3

|, -7-av3]|/

14 22/3 (2—3x+x2>1/3

7(372X) (3’2)()2 (17)()1/3 (27)()1/3 (1 \/? 92/3 (2 3 2)1/3)2

Result (type 5, 49leaves):

3 (1-x)*? [(Z—X)ZB (69 +24x+7x?) -135 HypergeometricZFl[l, E, E, —1+x])
70 373 3
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Problem 865: Result unnecessarily involves higher level functions.

J(l—x)l/3 (Z—X)l/3 >

Optimal (type 4, 720 leaves, 7 steps):
45 2/3 2/3 3 2/3 2/3
— (1- 2 - = (1- 2- _
S (257 2 (10x) (24 x
99/ (3-2x)2 [ (-3+2x)? (2-3x+x2)"?

14 213 (3-2x) (1—x)1/3 (2—x)1/3

+

1++/3 +2%/3 (2—3x+x2)1/3)

99 3V4~[2-4/3 \[(-3+2x)% (2-3x+x2)"?

1-22/3 (2—3x+x2)1/3+2 21/3 (2—3x+x2)2/3

(1+\/?+22/3 <2—3X+X2>1/3)2

(14222 (2-3x4x2) "7

1-+/3 +22 (2-3x+x2)*3

14++/3 +22/3 (2—3x+x2>1/3

EllipticE [Ar‘cSin [

|, -7-4v5]|/

1+223 (2-3x+x2)?
28 212 (3-2x) 4/ (3-2x)% (1-x)*? (2-x)*? ’ ( X+ %)
(143 4223 (2-3x+x2) ")

33 394 (-3+2x)? (2-3x+x2)"? (1+22/3 (2—3x+x2)1/3)

1-223 (2-3x+x2)12 42 213 (2-3x+x2)??

(143 422 (2-3x+x2)*7)°

1-+/3 +22/3 (2—3x+x2>1/3

EllipticF[Ar‘cSin[
1+\/?+22/3 (2—3X+X2>1/3

|, -7-av3]|/

2/3 (9 _ 2\1/3
7 . 25/6 (3—2x) (3—2x)2 (17)()1/3 (27)()1/3 1+2 (2 3x+x>
(1443 4222 (2-3x4%) ")

Result (type 5, 44 leaves):

3 (1-x)*? [(zfx)Z/3 (15+4x) - 33 Hyper‘geometricZFl[l, E, E, 71+x})
28 3 3 3
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Problem 866: Result unnecessarily involves higher level functions.

S g ™

Optimal (type 4, 695 leaves, 6 steps):
31 () 9./ (3-2x)% [ (-3+2x)2 (2-3x+x?)"? )
4 2 213 (3-2x) (1-x)Y3 (2-x)V3 ( \/?+22/3 (2-3x+x2)12)

3V44/2-4/3 [ (-3+2x)% (2-3x+x2)"?

1-222 (2-3x+x2)*2 42 23 (2-3x+x2)??

(1+\/?+22/3 (2—3x+x2>1/3>2

(1+22/3 (2-3x+x2)1/3)

1-+/3 +222 (2-3x+x2)%?

14++/3 +22/3 (2—3x+x2)1/3

EllipticE [ArcSin|

|, -7-4v3]|/

2/3 2\1/3
s 25 (320 [Bax (1t (2o | e ,

(1443 4222 (2-3x+x2)*7)°

3 334 (73+2x)2 (2—3X+X2)1/3 (1+22/3 (273x+x2)1/3)

1-2%3 (2-3x+x2)Y2 42 213 (2-3x+x2)?"?

(1+ﬁ+22/3 (2—3x+x2)1/3)2

1-+/3 +22% (2-3x+x2)*3

14++/3 +22/3 (2—3x+x2>1/3

EllipticF [Ar‘cSin [

|, -7-433]/

14 22/3 (2—3x+x2)1/3

(1+\/?+22/3 <2—3X+X2>1/3)2

256 (3-2x) 4/ (3-2x)? (1-x)'7 (2-x)*?

Result (type 5, 38 leaves):

= (1-x)*? ((2—x)2/3—3Hyper~geometr‘ic2F1[1, E, E, -1+ x]
4 3 3 3
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Problem 867: Result unnecessarily involves higher level functions.

dx

1
J(l—x)l/3 (2-x)*?

Optimal (type 4, 671 leaves, 5steps):
3./ (3-2x)2 [ (-3+2x)% (2-3x+x?)??

RS (3-2x) (1-x)"2 (2% (1443 + 2223 (2-3x+x2) 1)

+

3 31/4mm(2—3)(+x2>1/3

1-222 (2-3x+x2)*2 42 23 (2-3x+x2)??

(1443 + 227 (2-3x %))

(14222 (2-3x+x%)"7]

1-+/3 +22/3 (2-3x+x2)1/3

14++/3 +22/3 (2—3x+x2)1/3

EllipticE [ArcSin|

|, -7-4v3]|/

14223 (2-3x+x2)1/3

2 213 (3-2x) (3—2x)2 (1—x)1/3 (zfx)l/3
(143 4222 (2-3x+x2)"7)°

26 334 [ (-342x)? (2-3x+x?)? (1+22/3 (2-3x+x2)"7

1-2%3 (2-3x+x2)Y2 42 213 (2-3x+x2)?"?

(1+ﬁ+22/3 (2—3x+x2)1/3)2

1-+/3 +22/3 (2-3x+x2)1/3

14++/3 +22/3 (2—3x+x2>1/3

EllipticF [Ar‘cSin [

), -7-av3]|/

14223 (2-3x+x2)13

3-2X 3_2x)2 (1-x)13 (2_x\1/3
o2 BT (o o |

Result (type 5, 26 leaves):

3 (1-x)*? Hyper‘geometr‘icZFl[l, %, E, -1+ x]
2 3 3 3
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Problem 868: Result unnecessarily involves higher level functions.

J(1—x)1/31(2—x)1/3x o

Optimal (type 3, 99leaves, 1step):

1 21/3 (2-x)2//3 1/3 . (2-x0%3
V3 ArcTan| ; +ﬁ<1—x>1/’3] 3log[- (1-x)"7+ s ] _ Loglx]

N 2 21/3 4 21/3 2 21/3

Result (type 6, 115leaves):

[15 (1-x)?72 AppellFl[E, 1, 1,
373

(2 <2—x)1/3x —5Appe11F1[3, y 1, =, c1ex, 1-x] +
3 3
5 1 8 5 4 8
(-1+x) |3AppellF1[=, =, 2, —, -1+x, 1-x] -AppellF1|[ =, —, 1, —, -1+X, 1-X| )
373 3 373 3

Problem 869: Result unnecessarily involves higher level functions.

J 1 dx
(1 _X>1/3 (2—X)1/3 X2

Optimal (type 4, 796 leaves, 8 steps):
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(1-x)23 (2-x)%3 J(3-2x)% [ (-3+2%)2 (2-3x+x2)?

2 X . 2 21/3 (3—2x> (1—x)1/3 (2—x)1/3 (1+\/?+22/3 (2—3X+X2>1/3)

1/3 (9_y)2/3
V3 ArcTan| - 4 22X
V3 A3 (1-x) Y3

4 21/3

32 s e (2o 3xe)t

1-2272 (2-3x+x2)*2 42 23 (2-3x+x2)??

(14272 (2-3x+x%)"7]
(1443 + 227 (2-3xx2) )

1-+/3 +22/3 (2-3x+x2)1/3

14++/3 +22/3 (2—3x+x2>1/3

EllipticE [ArcSin|

|, -7-43]/

2/3 2\1/3
2 23 (320 [T (1ox) 2w | 2R ,

(1+\/?+22/3 (2—3x+x2)1/3)2

(-3+2x) (2-3x+x3) 17 (14227 (2-3x4x2)7)

1 22/3 (2-3x+x2)1/3+2 2173 (2-3x+x2)2/3

(1+\/?+22/3 (273X+X2)1/3)2

1-+/3 +22% (2-3x+x2)*3

14++/3 +22/3 (2—3x+x2>1/3

EllipticF [Ar‘cSin [

,-7-4v3]|/

1+223 (2-3x+x2)?
256 314 (3-2x) [ (3-2%)7 (1-x)% (2-%)"? 27 (223 %) .

(143 4222 (2-3x+x2) )7

3Log[- (1-x)'7+ LZ;(/;/B} Log [X]

8 21/3 4 21/3

Result (type 6, 219 leaves):
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1 (17)()2/3
10 (2-x)?x
2 1 5 2 5
(5 (-2+x) - [seAppellFl[—, =, 1, =, -1+x, 1-x] / (SAppellFl[—, =1, =, -1+x, 1-x] -
373 3 3 3
5 1 8 5 4
(-1+x) [3AppellF1[ =, =, 2, —, -1+x, 1-x| -AppellF1|[ =, —, 1, —, -1+x, 1-x] ||+
373 3 373 3
5 1 8 5 8
(8 (-1+x) AppellF1[ =, =, 1, —, -1+x, 1-X] / [—SAppellFl[—, =1, =, -1ax, 1-x]+
373 3 373 3
8 1 11 8 4 11
(-1+x) |3AppellF1[—, =, 2, —, -1+X, 1-x| -AppellF1[—, —, 1, —, -1+X, 1-X| ]
373 3 373 3

Problem 870: Result unnecessarily involves higher level functions.

dx

1
j<1_x>1/3 (2_)()1/3 X3

Optimal (type 4, 821 leaves, 9 steps):
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\/(3—2x>2 \/(—3+2X>2 <2—3X+x2>1/3

2212 (3-2x) (1-x)"2 (2% (143742273 (2-3x52) 1)

1/3 (9 _y)2/3
ArcTan| - 4 212207

5
Vi3 axl 31/4mm<273x+x2>1/3
2 21/3\/?

1-223 (2-3x+x2)12 42 2Y3 (2-3x+x%)%°

(1443 +227 (2-3x %))

(14272 (2-3x+x2)"7?]

1-4/3 +222 (2-3x+x2)'?
1+\/?+22/3 (2—3X+X2>1/3

EllipticE [ArcSin|

|, -7-av3 ]|/

2/3 2)1/3
4 25 (3-2x) | [3o2x)7 (1-x]17 (2ox)e | 23X .

(1443 +222 (2-3x+x2) )

(-3+2x)% (2-3x+x2)"? (1+22/3 (2—3x+x2)1/3>

1-2%3 (2-3x+x2)12 42 213 (2-3x+x2)?"?

(143 +222 (2-3x+x2) )

1-+/3 +222 (2-3x+x2)1?

EllipticF [ArcSin|
1++/3 +22% (2-3x+x2)*3

|, -7-4v3]|/

1+223 (2-3x+x2)'?
2°/6 . 3Y% (3-2x) 4/ (3-2x)% (1-x)'7 (2-x)1° . ( x+x) +

(1+\/?+22/3 <2—3x+x2>1/3)2

Log[- (1-x)*?+ 4—)—2;;32’/3} Log ]

4 21/3 6 21/3

Result (type 6, 225leaves):
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1 2/3
2@<2_x>mxz( - x) [5 (2+x) (1+2x) +

2 1 5 2 1 5
(75xAppe11F1[—, =1, &, —1+x, 1—x])/ (—SAppellFl[—, =51, =, -14x, 1-x]|+
373 3 373 3
5 1 8 5 4 8
(-1+x) [3AppellF1[ =, =, 2, —, -1+x, 1-x| -AppellF1|[ =, —, 1, —, -1+x, 1-x] ||+
373 3 373 3

/

5 1 8
(16 (-1+x) xAppellFl[;, 3’ 1, 3’ ~1+x, 1-x|

5 1 8
(-8Appe11F1[;, S’ 1, 3’ ~14%, 1-x] +
(-1+x) 3AppellF1[§, 1, 2, E, -1+%, 1-x] -Appe11F1[§, i, 1, E, -1+x, 1-x| ]
373 3 373 3

Problem 871: Result unnecessarily involves higher level functions.
3 1/4
Jx (a+bx) x
(c+dx)¥*
Optimal (type 3, 340leaves, 8steps):

—ﬁ(195b3c3+135ab2c2d+105a2bcd2+77a3d3) (a+bx)1/4 (c+dx)3/4+
512 b3d
x2 <a+bx)5/4 (c+dx)3/4 1

+
4bd 384 b3 d3

1
1024 b15/4 d17/4

d/* (a +bx)1/4]
.

bl/4 <C+dx)1/4
di/4 (a+bx>1/4

(a+bx)** (c+dx)>* (117b?c?* +94abcd+77a’d*-8bd (13bc+11ad) x) +

(bc-ad) (195b°>c®+135ab®c?d+1@5a’bcd® + 77a’ d*) ArcTan|

]

1
——————————(bc-ad) (195bc®+135ab”c?d+105a’ b cd” + 77 a® d*) ArcTanh|
1024 b15/4 417/4 b4 (c+dx)**

Result (type 5, 221 leaves):
[(c+dx)3/4 [d (a+bx) (77a°d*+a’bd? (61c-44dx) +

ab?d (63c2—46cdx+32d2x2> +b3 (—585c3+468c2dx—416cd2x2+384d3x3)) -
3/4

d(a+bx
(-195b%c*+60ab’>c>d+30a’b®>c®>d®*+28a’bcd’®+77a%d*) dfarbx)
-bc+ad
3 3 7 blc+dx
Hypergeometric2F1[ =, =, =, blcrdx) /(1536 b3 d° (a+bx)3/4)
4 4 4 bc-ad
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Problem 872: Result unnecessarily involves higher level functions.

dx

sz (aerx)l/4

(c+dx)*

Optimal (type 3, 268 leaves, 8 steps):

(15b2c?+10abcd+7a?d?) (a+bx)¥* (c+dx)¥* (9bc+7ad) (a+bx)>* (c+dx)**
32b2d3 24 b2 d?

+

« (a+bx)5/4 (c+dx)3/4 (bc-ad) (15b2c?+10abcd+7a*d?) Ar‘cTan[M}

bY/4 (c+d x) /4

3bd 64 bll/4 g13/4

(bc-ad) (15b2c?+10abcd+7a%d?) Ar‘cTanh{M]

b1/4 (c+d x) 1/4

64 b11/4 d13/4

Result (type 5, 168 leaves):
[(c+dx)3/4 [—d(a+bx) (7a®d*+2abd (3c-2dx) +b® (-45c*+36cdx-32d*x%)) +
d(a+bx) 3/4
-bc+ad

] ]/ (9662 d* (a+bx)>*)

(—15b3c3+5ab2c2d+3a2bcd2+7a3d3> [

b (c+dx])

_ 3 3 7
Hypergeometric2F1[ =, =, -,
a4’ 4’ 4

Problem 873: Result unnecessarily involves higher level functions.

Jx(<a +bx)t* ix

c+dx)1/4

Optimal (type 3, 188 leaves, 7 steps):

(5bc+3ad) (a+bx)1/4 (c+dx)3/4 (a+bx)5/4 (c+dx)3/4
- + +

8bd? 2bd

(bc-ad) <5bc+3ad)Ar‘cTan[M] (bc-ad) (5bc+3ad) Ar‘cTanh[M]

bY/4 (c+d x) /4 bY/4 (c+d x) V4

16 b7/4 4o/4 ’ 16 b7/4 d%/4

Result (type 5, 122 leaves):

[(c+dx)3/4 [Bd (a+bx) (-5bc+ad+4bdx) + (5b>c2-2abcd-3a%d?)

)/ (24bd* (a+bx)**)

)

[d (a+bx)

3/4
Hypergeometric2F1|
-bc+ad

3
4
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Problem 874: Result unnecessarily involves higher level functions.

(a +b X) 1/4 4
- dX
J (crdx)**
Optimal (type 3, 127 leaves, 6 steps):

(bc—ad)Ar‘cTan[M] (bc—ad)ArcTanh[M]

(a +b X) 174 (C +d X) 3/4 b/ (c+d x) /4 b/* (c+d x) V4

d 2b3/4 d5/4 2b3/4 d5/4

Result (type 5, 76 leaves):

(a+bx)1/4 (c+dx)3/4 34

3d

Problem 875: Result unnecessarily involves higher level functions.
(a+bx)?*
j; dx
x (c+dx) 14
Optimal (type 3, 169 leaves, 11 steps):
2al/4 ArcTan | —(—)—ci’: (a*:X;’/: | 2bY*ArcTan| —(—)—21: (a+zx)i//: ]

— + —
c1/4 d1/4

1/4 N 1/4 1/4 . 1/4
2 al/4 ArcTanh | & (&0 bx)” ] 2b1/4Ar‘cTanh[—‘—)—d atbx ]

al/4 (c+d x) 1/4 pl/4 (c+d x) 1/4

+
c1/4 d1/4

Result (type 6, 216 leaves):

d b
36a (bc-ad) (a+bx)5/4Appe11F1[E, 1, 1, g, (2+bx) +bx]/
4 4 4 -bc+ad a
d b
(5bx(c+dx)1/4 9a(bc—ad)Appe11F1[E, 1, 1, g, M,l+b—x]
4 4 4 -bc+ad a
9 1 13 d(a+bx] b x
(a+bx) | (-4bc+4ad) AppellF1[~, =, 2, —, ————, 1+ —|+
4 4 4 -bc+ad a
9 5 13 d(a+bx) b x
adAppellF1[~, =, 1, —, ————, 1+ —|
4 4 4 -bc+ad a

Problem 876: Result unnecessarily involves higher level functions.

b 1/4
J& x

x2 (c+dx)1/4

Optimal (type 3, 131 leaves, 5steps):
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(bc-ad) Ar‘cTan[M} (bc-ad) Ar‘cTanh[M]

(a+bx>1/4 <C -%-dX)3/4 al/4 (c+d x)1/4 al/4 (c+d x)V/4

c X 2 a3/4 C5/4 2 a3/4 C5/4

Result (type 6, 176 leaves):

[—(a+bx> (c+dx) + 2bd(bc—ad)x2AppellF1[1, 5, 1, 2,—1,—L} /
4 4 b x d x
3 1 a 3 5 a C
[—dexAppellFl[l, =, =, 2, -—, -—| +bcAppellF1[2, =, =, 3, - —, - — | +
4 4 b x X 4 4 b x d x
7 1 a C 3/4 1/4
3adAppellF1[2, =, =, 3, - —, - —] /(cx(a+bx) (c+dx) )
4 4 b x d x

Problem 877: Result unnecessarily involves higher level functions.

(a+bx)**
J—dlx
x3 (c+dx)1/4
Optimal (type 3, 194 leaves, 6 steps):
(3bc+5ad) (a+bx)1/4 (c+dx)3/4 (a+bx)5/4 (c+dx)3/4

+
8ac?x 2acx?

(bc-ad) (3bc+5ad)ArcTan[M] (bc-ad) (3bc+5ad) Ar‘cTanh[M]

; y .
al/4 (cid x) /4 al/* (c+dx) V4

.
16 a7/4 c9/4 16 a7/4 c%/4

Result (type 6, 211 leaves):

[(a+bx) (c+dx) (-4ac-bcx+5adx) +

3 1 a C
(Zbd(—3b2c2—2abcd+5a2d2)X3AppellF1[1, =, 7,2,7—,7—}/
4 4 b x dx
3 1 a c 3 a C
[—dexAppellFl[l, =, =, 2, -—, -—| +bcAppellF1[2, =, =, 3, - —, - — | +
4 4 b x d x 4 4 b x d x
3adA Z 1 e < 2,2 3/4 1/4
ppellF1[2, —, =, 3, - —, - —| <8acx (a+bx)** (c+dXx) )
4 4 b x d x

Problem 878: Result unnecessarily involves higher level functions.

b x) 174
J (a+ x) i

x4 (c+dx)1/4

Optimal (type 3, 266 leaves, 8 steps):
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(a+bx>1/4 <c+dx)3/4 (bc—9ad) (a+bx)1/4 (c+dx>3/4

+
3¢cx3 24 a c? x?

(7bc-15ad) (bc+3ad) (a+bx)1/4 (c+dx)3/4

96 a2 c3 x

(bc-ad) (7b2c2+1@abcd+15a2d2)Ar‘cTan[M]

al/* (c+d x) /4

64 a11/4 c13/4

(bc-ad) (7b2c2+1eabcd+15a2d2)Achanh[M]

P
al/* (c+dx) V4

64 a11/4 C13/4

Result (type 6, 260 leaves):

[—(a+bx) (c+dx) (-7b*c*x*+2abcx (2c—3dx) + a2 (32c2—36cdx+45d2x2)) +

3 1 a C
(de(7b3c3+3ab2c2d+5a2bcd2—15a3d3)X4AppellF1[1, =, 7,2,7—,7—]/
4 4 b x dx
3 1 a C 3 5 a C
[—dexAppellFl[l, =, =52, -—, -—| +bcAppellF1[2, =, =, 3, - —, - — | +
4 4 b x d x 4 4 b x dx
7 1 a C
3adAppellF1[2, =, =, 3, - —, - —] / (96 a2 c®x3 (a+bx)?/* (c+dx)1/4)
4 4 b x d x

Problem 879: Result unnecessarily involves higher level functions.

(a+ bx)l/4
J—dlx
XS

(c+dx)1/4
Optimal (type 3, 368 leaves, 9steps):
(a+bx)¥* (c+dx)** (bc-13ad) (a+bx)¥* (c+dx)>*
) 4cx* ) 48 ac?x3
(11b>c2+10abcd-117a%d?) (a+bx)¥* (c+dx)>*
384 a% c3 x? )
(77b>c3 +61ab*c2d+63a2bcd?-585a>d®) (a+bx)™* (c+dx)>* 1

.
1536 a3 c* x 1024 315/4 c17/4

cl/4 (a +bx)1/4

al’4 (c +dx)1/4

+

(bc-ad) (77b°c®+105ab? c?d+135a’ b cd® + 195 a® d’) ArcTan|

1 3.3 2 2 2 2 3 43 c (a+bx>1/4
————————(bc-ad) (77b>c®+105ab’>c?d+135a*b cd®+ 195a’ d*) ArcTanh|[ —————
1024 315/4 c17/4 al/4 (c+dx>1/4

}

Result (type 6, 315leaves):
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((a+bx) (c+dx) (777b3c3‘x3+ab2c2x2 (44c761dx) +
a’bcx (-32c?+40cdx-63d°x%) +a* (-384c>+416 c>dx-468cd’x*+585d> x*)) -

(de (77b4c4+28ab3c3d+30a2b2c2d2+60a3bcd3—195a4d4)

3 1 a c
x® AppellFi[1, =, =, 2, - —, - —| /
4 4 b x d x
3 1 a c 3 5 a C
[—8bdxAppe11F1[1, —y 5 2, - —, _7] +bcAppe11F1[2, —y =53, -—, —} "
4’ a b x d x 4 4 b x dx
7 1 a C
3adAppe11F1[2, —y —5 3, ——, —f] )/ (1536a3 c? x (a+bx>3/4 (c+dx)1/4)
4 4 b x d x

Problem 880: Result unnecessarily involves higher level functions.

X2 (1+x) /4
J T ax
(1 _ X) 1/4
Optimal (type 3, 234 leaves, 14 steps):

_i (1—X)3/4 (1+X>1/4_i <1_X>3/4 (1+X)5/4—

8 12
L 3ArcTan[1- Y2 0X ] 3 ppcTan (1. Y2000
L) (1ex) 7 am ae
3 82 82
3Loel1 1x V2 (1-x)Y4 3Loel1 1-x 2 (1-x)Y4
og[1- 1+x (1+x) 2/ }+ og[1+ Tx | (1A }
162 162
Result (type 5, 57 leaves):
11 5 1
— (1+x)1/4 [— (1—x>3/4 (11+10x +8x?) +9 - 23/*Hypergeometric2Fl|~, —, =, +X}
4 4" 4 2

24

Problem 881: Result unnecessarily involves higher level functions.
Jx (1+x)%* i
(17)()1/4

Optimal (type 3, 213 leaves, 13 steps):

1 1 ArcTan|[1 - @L’;}:—’A}
- (1 X)3/4 (1+X)1/4— = (1—X)3/4 <1+X>5/4+ (1+x) Y ~
E 2 42
_x)1/4 - 14 - v
APCTa”[lJr 2(1”1‘))1(/4 } B Log[1+ i+: j 2(1i>1<>>1('}4 ] N Log[1+ L: i 2(1i>1<)1(/)’4 ]
a2 82 83

Result (type 5, 51leaves):
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)

(1+x)%* (7 (1-x)%* (3+2x) +2%*Hypergeometric2F1|

IS

Problem 882: Result unnecessarily involves higher level functions.

J<1+X>1/4 N

(17)()1/4

Optimal (type 3, 186 leaves, 12 steps):
ArcTan [1 PG B ShAk 1'/4]

S {1-x) (1) MR Aot -
V2
V2 (1-x) V4 1x 2 (1-x)Y4 1-x 2 (1-x)Y4
ArcTan [1 + (1ex) V4 } ) Log [1 + Tox (14x) /4 ] N Log [1 + Tix * (14x) /4 ]
V2 242 2+2
Result (type 5, 43 leaves):
1 1 5 1
(1+x) 14 (— (1-x) 3/4 4 23/4 Hypergeometric2F1 [, = =, X ]
4 4 4 2

Problem 883: Result unnecessarily involves higher level functions.
J (1+X)1/4 N
(1—X>1/4X

Optimal (type 3, 203 leaves, 16 steps):

1 1/4 2 (1_x)1/4 T (1. x4
arctan[ U pectana - 2B pperana 2T
(1_X>1/4 <1+X>1/4 (1+X)1/4
_ _ /' - - /
2Ar‘cTanh[ (1+X)1/4] Log[1+ Lz ) 2<1i>1<>)1(/)““} Log[1+ Lz ' 2(1&))1(/)4“]
- +
(1-x)7" V2 Ny

Result (type 6, 119leaves):

1+X

[72<1+x>5/4Appe11F1[E, 1, 1, 2, ,1+x]/
4" 4 4" 2
(5 (1-x)"*x 18Appe11F1[5, l, 1, 2, 1+X,1+x} +
4" 4 4 2
9 1 13 1+x 9 5 13 1+x
(1+x) [8AppellF1[—, =, 2, —, » 1+x| +AppellF1[~, =, 1, —, > 1+x] )
4" 4 4 4" 4 4

Problem 884: Result unnecessarily involves higher level functions.

<1+X>1/4 q
————dx
J(1—x>1/4x2
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Optimal (type 3, 62leaves, 5steps):

1- 3/4 1 1/4 1 1/4 1 1/4
—( x)"" (1+x) —Ar‘cTan[i( *X) }—Ar‘cTanh[i( ) ]
% (17X>1/4 (17)()1/4
Result (type 6, 106 leaves):
[—1+x2— (4x2AppellF1[1, 1, i, 2, 5, 73] /
4 4 X X
1 3 11 1 7 1 1
8 x AppellF1[1, =, =, 2, =, - =] -3AppellF1[2, =, —, 3, =, -~ +
4 4 X X 4 4 X X
5 3 1 1
AppellFl[Z, Z, Z, 3, ;, —;} / ((1,X>1/4x <1+x>3/4)

Problem 885: Result unnecessarily involves higher level functions.
J\ <1+X>1/4 i
(1—x)1/4 x3

Optimal (type 3, 91 leaves, 6 steps):

1- 3/4 1 1/4 1- 3/4 1 5/4 1 1/4 1 1/4
—( X7 (1+x) - (1-x)7" (1+%) —Ar‘cTan[7< *X) }——Ar‘cTanh[i< iad ]
4 x 2 x2 4 (1—x>1/4 4 (1—x)1/4
Result (type 6, 114 leaves):
2 3 1 3 1 1
[2————+3x— (4xAppe11F1[1, =, T2, <, - /
x2 X 4 4 X X
1 3 1 1 7 1 1
8 x AppellF1[1, =, =, 2, =, - =] -3AppellF1[2, =, —, 3, =, -~ +
4 4 X X 4 4 X X
AppellFi|2, 2351 71} / (4 (1-x)¥* <1+x)3/4)
4 4 X X

Problem 886: Result unnecessarily involves higher level functions.
1/4
J% ax
(1 —x)1/4 x4
Optimal (type 3, 114 leaves, 8steps):
(17X>3/4 <1+X>1/4 5 (1—X>3/4 <1+X>1/4

3x3 12 x?

11 (1-x)¥* (14 x) %" (1+x)M* 1+x)M*
- = ArcTan|———| - = ArcTanh| ——"—
24 X 8 (17)()1/4 8 (17)()1/4

]

Result (type 6, 119leaves):
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8 18 3 1 3 1 1
[10—*—*—*+11x— 36 x AppellFi[1, ~, =, 2, —, - —| /
x3 x2 x 4 4 X X
1 3 1 1 1 7 1 1
8 x AppellF1[1, =, =, 2, =, - =] -3AppellF1[2, =, —, 3, =, -~ +
4 4 X X 4 4 X X
53,1 1 1/4 3/
AppellF1[2, =, =, 3, =, - =] (24 (1-x)"* (1+x) )
4 4 X X

Problem 887: Result unnecessarily involves higher level functions.
J <1+X)1/4 i
(l—x)l/4 x5

Optimal (type 3, 137 leaves, 9steps):
(1_X>3/4 <1+X>1/4 7 (1_)()3/4 <1+X>1/4 29 (1_X>3/4 <1+X>1/4

4 x4 24 x3 96 x?
83 (1-x)3% (1 1/4 1 1/4 1 1/4
( X) ( +X> - EAr‘cTan[7< +X) ] - fAr‘cTanh[ +X> }
192 x 64 (1_X)1/4 64 (1—x>1/4
Result (type 6, 124 leaves):
48 56 10 27 1 3 1 1
[58— — - Y-~ -~ +83x- |132xAppellF1[1, =, =, 2, ~, -f})/
x4 x2 x2 x 4 4 X X
1 3 1 1 1 7 1 1
8 x AppellF1[1, =, =, 2, =, -=| -3AppellF1[2, =, —, 3, =, - =] +
4 4 X X 4 4 X X
AppellF1|2, 20351 -] /(192 (1-x)v* (1+x)3/4)
4 4 X X

Problem 888: Result unnecessarily involves higher level functions.

3

J X dx
(a+bx)3/4 (c+dx)1/4

Optimal (type 3, 259 leaves, 7 steps):

x2 (a+bx)1/4(c+dx)3/4 1
+

3bd 96 b3 d3
(a+bx)1/4 (c+dx)3/4 (45b?c?+54abcd+77a’d?’-4bd (9bc+1lad) x) -
dv/4 ga+bx)1/"}

bl/’a (c+d x) 1/4

(15b3c3+15ab2c2d+21a2bcd2+77a3d3)Ar‘cTan[

64 b15/4 d13/4

(15b° c*+15ab*c?d +21a2bcd? + 77 a* d?) Ar‘cTanh[ﬂ(a*—bX)l’—M]

b1/A (c+d x) 1/a

64 b15/4 d13/4

Result (type 5, 168 leaves):
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[(c+dx)3/4 [d (a+bx) (77a*d*+2abd (27c-22dx) +b* (45¢c*-36cdx+32d*x?)) -

d(a+bx) 3/4

(15b3c3+15ab2c2d+21a2bcd2+77a3d3)
-bc+ad

7 b (C+dx>

e

3
Hypergeometric2F1 [ -
4 4 bc-ad

)

5w

]/ (96b3’d4 (a+bx)3/4)

Problem 889: Result unnecessarily involves higher level functions.

2
dx
J(a+bx>3/4 (c+dx)1/4

Optimal (type 3, 201 leaves, 7 steps):
(5bc+7ad) (aerx)l/4 (c+dx)3/4
8 b? d?

+

« (a+bx)1/4 (c+dx)3/4 (5b2c2+6abcd+21a2d?) ArcTan[M]

bY/4 (c+d x)V/4

+ +
2bd 16 bl1/4 49/4
(5b?c?+6abcd+21a?d?) Ar‘cTanh[M]

bY/4 (c+d X>1/4

16 b11/4 d9/4

Result (type 5, 123 leaves):
[(c+dx)3/4 [—Bd (a+bx) (5bc+7ad-4bdx) + (5b*c?+6abcd+21ad?)

[d (a+bx)

3/4
Hypergeometric2Fi |
-bc+ad

3

3
4

]/ (24b2d* (a+bx)>*)

Problem 890: Result unnecessarily involves higher level functions.

J . dx
(a+bx) > (c+dx) ¥

Optimal (type 3, 130leaves, 6 steps):

% /s /. /
(a+bx) ¥ (crdx)* ) (bc+3ad) ArcTan[Q—“/z (:izz)i:} (bc+3ad) ArcTanh| —‘—b‘;/: (jiz;i/:]

bd 2b7/4 d5/4 2b7/4 d5/4

Result (type 5, 95 leaves):
1

3 b d2 <a+bx)3/4

3/4

d b
M Hypergeometric2Fi |

3
-bc+ad

(c+dx)**|3d (a+bx) - (bc+3ad) [
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Problem 891: Result unnecessarily involves higher level functions.

J = dx
(a+bx>3/4 (c+dx)1/4

Optimal (type 3, 85leaves, 5steps):
2 ArcTan[ €420t ) ) ppcqanp [ & asbxlt ]

b/ (c+d x)V/4 b/4 (c+d x) V4

b3/4 d1/4 b3/4 d1/4

Result (type 5, 73 leaves):

i 3/4 . N
4 (M)—) (c +dx)>*Hypergeometric2F1[2, 2, 7, bledx|
-bc+ad 4° 47 4 bc-ad

3d (a+bx)**

Problem 892: Result unnecessarily involves higher level functions.

J ! dx
X (a+bx)3/4 (c+dx)1/4

Optimal (type 3, 85 leaves, 4 steps):
ZAPCTan[M} ZAPCTanh[M]

al/4 (ced x) V4 al/4 (c+d x) /4

a3/4 C1/4 a3/4 c1/4

Result (type 6, 146 leaves):

1 a C

[dexAppellFl[l O /
4’4 b x d x
3/4 3 1 C
((a+bx> (c+dx)**|-8bdxAppellF1[1, =, =, 2, - —, - — | +
4 4 x_ dx
3 5 a c 7 1 a C
bcAppellF1[2, =, =, 3, -—, - —| +3adAppellFi[2, —, =, 3, - —, _—})
4 4 b x dx 4 4 b x dx

Problem 893: Result unnecessarily involves higher level functions.

J ! dx
x2 (a+bx)3/4 (c+dx)1/4

Optimal (type 3, 134 leaves, 5steps):

1/4 1/4 1/ 1/4
(asbx)* (cvdx)¥s <3bc+ad)Ar‘cTan[é—)—;/4 (213;1,//4] (.’-’>bc+ad)Ar‘cTanh[—(—)—l/4 (:izzl/“}
- acx i 2 a7/4 c5/4 i 2 37/4 (5/4

Result (type 6, 180 leaves):
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[—(a+bx) (c+dx) + 2bd(3bc+ad)x2Appe11F1[1, 43, i, 2,—bi,—i} /
X d x
3 1 a C 3 5 a C
[dexAppellFl[l, =, 5,2, -—, -—] -bcAppellF1[2, =, =, 3, - —, - — ] -
4 4 b x dx 4 4 b x d x
7 1 a C 3/4 1/4
3adAppellF1[2, —, =, 3, - —, - —| /(acx(a+bx) (c+dx) )
4 4 b x d x

Problem 894: Result unnecessarily involves higher level functions.

1
Jx3 (a+bx)3/4 (c+dx>1/4
Optimal (type 3, 206 leaves, 7 steps):
(7bc+5ad) (a+bx)¥* (c+dx)>*
8aZc?x

(21b2c?+6abcd+5a?d?) ArcTan [ {222
al/4 (c+d x) ¥4

dx

(a+bx>1/4 <C+dx)3/4

2acx?

16 all/4 C9/4

(21b2c?+6abcd+5a?d?) ArcTanh [ S (a:bx)2 0 ]
al/4 (cadx)V/4

16 a11/4 C9/4

Result (type 6, 211 leaves):

[(a+bx) (c+dx) (-4ac+7bcx+5adx) +
(Zbd(21b2c2+6abcd+5a2d2)x3Appe11F1[1, i, 3,2,—1,—i}/
4 4 b x dx
3 1 a C 3 5 a C
[—dexAppellFl[l, =, =52, -—, -—] +bcAppellF1[2, =, =, 3, -—, - — | +
4 4 b x d x 4 4 b x d x
3adAppellFi|2, Z, l, 3, —i, —L] )/ (8a2c2x2 (a+bx)3/4 (c+dx)1/4)
4 4 b x dx

Problem 895: Result unnecessarily involves higher level functions.

J ! dx
x4 (a+bx)3/4 (c+dx)1/4

Optimal (type 3, 288 leaves, 8steps):
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(a+bx>1/4<c+dx)3/4 (11bc+9ad) (a+bx)1/4(c+dx)3/4
) 3acx® : 24 a2 c? x? )
(77b2c?+54abcd+45a2d?) (a+bx)¥* (c+dx)>*

96 a3 c3 x

(77b*c+21ab?c?d +15a2b cd? + 15 a* d) Ar‘cTan[Ma*—bx)i}

p .
al/* (c+dx) Y%

+

+
64 a15/4 c13/4

(77b%c*+21ab? c2d + 15 a2 b c d? + 15 a% d*) ArcTanh [ S -2:0x12 ]

al/* (c+dx) /4

64 a15/4 C13/4

Result (type 6, 259 leaves):
—([(a+bx) (c+dx) (77b2c2x2+2abcx (—22c+27dx) +a? (32c2—36cdx+45d2x2)> +
3

1
(6bd (77b° c+21ab?c*d+15a’ b cd® + 15a° d*) x* AppellF1[1, —, —
4 4 b x dx

1 a C 3
=,2,-—, -—| +bcAppellF1[2, -
4 b x d x 4

b

2 ¢ /(96a3c3x3 (a+ x)

)

(—dexAppellFl[l, 5,
4
3/4 (c +d X) 1/4)

3adAppellFi|2, y 3, ——, - —]

L
4 b x dx

Problem 896: Result unnecessarily involves higher level functions.

J (ex)3/2 dx
(1 _ X>1/4 (1 ; X)1/4

Optimal (type 3, 244 leaves, 13 steps):
e3/2 ArcTan [1 - M] e3/2 ApcTan [1 . M]

1 _x2) /4 _x2) /4
__em“_xz>3/4_ Ve (1) . Ve (1) B
2 a~2 a~2
e3/2Log[\/?+—\LeX -z dex ] e3/2Log[\/?+—\LeX + Y2 ofex ]
1-x2 (1) V% 1-x? (1)
82 82
Result (type 5, 39 leaves):
1 2\ 3/4 . 1 1 5 )
—e+ex |-(1-x*)**+Hypergeometric2F1[~, ~, =, x|
2 4 4 4

Problem 897: Result unnecessarily involves higher level functions.

1
dx
J(1X)1/4\/ex (1+x)**

Optimal (type 3, 216 leaves, 12 steps):
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ArcTan([1- —2/eX T apcTan[1 . —L2ex ]
Ve (1-x2)YV* Ve (1-x2)Y*

V7 e ) V7 e

Log[ve + Lo _2aex | ool e, ex  VIiex
| = <1—x2>“] X | Jix <1—x2>“]
22 Ve 2/2 e

Result (type 5, 23 leaves):

2xHyper‘geometr‘ic2F1[i, i, ;, x|

Vex

Problem 901: Result unnecessarily involves higher level functions.

J (eX)S/Z dx
(1 —X> 1/4 (1 4 X)1/4

Optimal (type 4, 93 leaves, 6 steps):

S A ST S 1- 1) Vex Elliptice[ e 5
- - —e (eX - X +

2+/ex 3 2 (1-x2)Y*
Result (type 5, 39 leaves):

B )

1
-~ e (ex)¥? ( (1-x%) 34 Hypergeometric2F1|
3

13 ,Xz})
2’ a4

Problem 902: Result unnecessarily involves higher level functions.

Vex
o ax

1/4 (1 n X) 1/4

Optimal (type 4, 60leaves, 5 steps):

e (1—x2>3/4 (17 )(17)1/4\/§EllipticE[%ﬁLJ 2]
- +

m (17X2)1/4

Result (type 5, 25leaves):

)

2
— x\/ ex Hypergeometric2F1 [
3

Problem 903: Result unnecessarily involves higher level functions.

1
J(l—x)l/“ (ex)3/2 (1+x)1/4 >

Optimal (type 4, 42leaves, 4 steps):



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”~m (c+d x)~n (e+f x)~p.nb | 43

2 (1- X%)M\/e—xEllipticE[—Mzc XL, 2]

_ e? (1 x2)%

Result (type 5, 44 leaves):

2 x (3 (1-x2)**+ 22 Hypergeometric2F1[ 1, 2, 7, xz})

3 (e X)3/2

Problem 904: Result unnecessarily involves higher level functions.

| ! ax
(1-x)Y* (ex)7/2 (1+x)**

Optimal (type 4, 70 leaves, 5 steps):
2 (1) 4 (1- 1)1 Vex Elliptice[ A, o]

e (ex)>/? 5 e (1—x2)1/4

Result (type 5, 51 leaves):

x (—6 (1-x2)** (1+2x2) - 8 x* Hypergeometric2F1[ 2, 2, 7, XZ})

15 (e x)7/?

Problem 905: Result unnecessarily involves higher level functions.

J ! dx
(1-x)Y* (ex)1/2 (1+x)%*

Optimal (type 4, 95leaves, 6 steps):

2 (1—x2>3/4 4 (1—x2)3/4 8 (1_ )(17)1/4\/e—xElliptiCE[Arcczc[X] , 2]

9e (ex)?%2  15e3 (ex)5/2 15 b (1—X2>1/4

Result (type 5, 60 leaves):

1
- S 2 Vex (1—x2)3/4 (5+6x2+12x*) +8x°® Hypergeometric2F1|
45 e® x

)

Problem 930: Result unnecessarily involves higher level functions.

dx

j)@ (a+bx)"

<c+dx)2

Optimal (type 5, 203 leaves, 3 steps):
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x2 (a+bx

bd (2+n) (C+dx>

(c(bc(2+n) (ad+bc (3+n))-ad(ad+bc (5+3n)))+d(bc-ad) (ad+bc (3+n))x>)/
(b*d®> (bc-ad) (1+n) (2+n) (c+dx]) -

)1+n

- ((a+bx)1+n

d b
(CZ (3ad-bc (3+n)) (a+bx)™"Hypergeometric2F1[1, 1+n, 2+n, _—b<a+ :> ] /
c-a
(& (bc-ad)? (1+n))
Result (type 6, 126 leaves):
[Sacx4 (a+bx)"AppellFi[4, -n, 2, 5, ,bl, 7d7x} /
a c
2 b x dx
(4 (c+dx)? |5acAppellFl[4, -n, 2,5, - —, - — | +
a c
b x d x b x dx
bcnxAppellFl[S, 1-n,2,6, -—, - ] —ZadxAppellFl[S, -n, 3,6, -—, ,—}
a c a c

Problem 931: Result unnecessarily involves higher level functions.

x? (a+bx)"
Ji dx
(c +dx)2
Optimal (type 5, 122 leaves, 3 steps):
(a+bx)1+” c? (a+bx)1+”

+

bd? (1+n) d*(bc-ad) (c+dx]

d b
(C (Zadfbc (2+n)) (a+bx)1+" Hyper‘geometr‘iczFl[l, 1+n, 2+n, b(aJr;()] /
c-a
& (bc-ad)? (14n))
Result (type 6, 126 leaves):
[4acx3 (a+bx)"AppellF1[3, -n, 2, 4, _b_x, —d—X} /
a c
5 b x dx
(3 (c+dx) (4acAppellF1[3, N, 2,4, - —, -— |+
a c
b x d x b x d x
bcnxAppellF1[4,1-n,2,5, -—, -—| -2adxAppellF1[4, -n, 3,5, - —, - — |
a c a c

Problem 932: Result unnecessarily involves higher level functions.

Jx(<a +bx)" ix

c+dx)2

Optimal (type 5, 99 leaves, 2 steps):
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C (a+bx

d(bc-ad) (c+dx)

> 1+n

d b
( (ad-bc (1+n)) (a+bx)""Hypergeometric2F1[1, 1+n, 2+n, - M} /
bc-ad
d (bc-ad)? (1+n)]
Result (type 6, 126 leaves):
[Bacx2 (a+bx)"AppellFi[2, -n, 2, 3, _b_x, —d—X} /
a c
5 b x dx
(2 (c+dx) (BacAppellFl[Z, N, 2,3, - —, -— |+
a c
b x d x b x d x
bcnxAppellF1(3,1-n, 2,4, -—, -—| -2adxAppellF1[3, -n, 3,4, - —, - — |
a c a c
Problem 933: Unable to integrate problem.
+bx)"
J<a X> dx
(c+dx)2
Optimal (type 5, 52leaves, 1 step):
b (a+bx)""Hypergeometric2F1[2, 1+n, 2+n, —d—b(%)—}
(bc-ad)? (1+n)
Result (type 8, 17 leaves):
b n
JM ix
<C+dx>2
Problem 934: Unable to integrate problem.
+bx)"
J(a X> dx
x (c+dx)?
Optimal (type 5, 139leaves, 4 steps):
d(a+bx)™"
c(bc-ad) (c+dx)
d(a+bx)

1)/

(a+bx)*" Hypergeometric2F1[1, 1+n, 2+n, 1+ ba—x]

(d (ad-bc (1-n)) (a+bx)1*” Hypergeometric2F1[1, 1+n, 2+n, - A y
c-a

(c (bc-ad) <1+n))— act (100

Result (type 8, 20leaves):
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j (a+bx)" ix

<c+dx)2

Problem 935: Unable to integrate problem.
J (a+bx)" x

x2 (c+dx)2
Optimal (type 5, 190 leaves, 5 steps):
d(bc-2ad) (a+bx)™"  (a+bx)™"

acz(bc—ad) (c+dx) acx(c+dx)7

d(a+bx)

(dz (2ad-bc (2-n)) (a+bx)1+n Hypergeometric2F1[1, 1+n, 2+n, - N y
c-a

1)/

(2ad-bcn) <a+bx)1+n Hypergeometric2F1[1, 1+n, 2+n, 1+ b?x]

(C (bc-ad) <1+n>)+ azc3<1+n>

Result (type 8, 20 leaves):

J (a+bx)" x

x2 (c+dx)2

Problem 938: Result more than twice size of optimal antiderivative.

dx

(bx)S/2 (c+dx)"
J e+ fx
Optimal (type 6, 61 leaves, 3 steps):

2 (bx)7? (codx)™ (1+ 9] "AppellF1[Z, -n, 1, 2, - X, - ]

7be

Result (type 6, 239 leaves):
1

15 3 x2

2 (bx)*? (c+dx)" (— ([45ce4Appe11F1[l, -n, 1, i, -— ]
2 2

1 3 d x f x 3
3ceAppellFl[~, -n, 1, =, -—, - — | +2denxAppellF1[ =, 1-n,
2 2 2

e :

(e+fx)

—_—

dx fx 3 5 dx fx
s -~ - —] -2cfxAppellF1[ =, -n, 2, =, - —, - —|

El B
C e 2 2 C e

dx
R ——] +fx
C

1,

N U

dx)™"
)
C

3 5
(—SeHyper‘geometr‘iCZFl[—, -n, —, -
2

)

2

1
15 e? Hypergeometric2F1 [ —, —n,
2

X N jw

d

|

5 7
] +3foyper‘geometr‘ic2F1[—, -n, —, ——}
2 2
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Problem 939: Result more than twice size of optimal antiderivative.

dx

J(bx)S/Z (c+dx)"
(e+fx)?

Optimal (type 6, 61leaves, 3 steps):

2 (bx)7? (codx)™ (1+ 9] "appellF1[Z, -n, 2, 2, - X, - ]

=, -
C e

7be?
Result (type 6, 345leaves):
1 1 3 d x fx
——2b*+/bx (c+dx)"||27ce®AppellF1[=, -n, 1, =, - —, - —| /
3f3 2 2 C e
1 3 d x fx 3
((e+fx) 3ceAppellFl|~, -n, 1, =, -—, - —] +2d enxAppellFi[ —,
2 2 C e 2
5 dx f x 3 5 dx f x
1-n,1, =, -—, -— | -2cfxAppellF1[ =, -n, 2, =, -—, - —| || -
2 c e 2 2 c e
1 3 dx fx
(9ce4AppellF1[—,—n, 2, =, -, - —] /((e+fx)2
2 2 C e
1 3 dx f x 3 5
(3ceAppe11F1[—, -n, 2, =, -—, -—] +2denxAppellFi[~, 1-n, 2, —,
2 2 C e 2 2
dx fx 3 5 dx fx dx\™"
- =, -—] -4cfxAppellF1[ =, -n, 3, =, - —, - —] ) + (1+ —
c e 2 2 c e c
. 1 3 d x X 3 5 dx
(—6eHyper‘geometr‘1c2F1[—, -n, =, - —| + f xHypergeometric2F1[ =, -n, —, - —|
2 2 C 2 2 C

Problem 942: Result more than twice size of optimal antiderivative.

dx

(bx)™ (c+dx)"
J e+fx
Optimal (type 6, 63 leaves, 2 steps):

(bx)l”" (c+dx)" (1+ ‘t—x)anppellFl[1+m, “n, 1, 2+m, -9, —‘C(TX}

C

be (1+m)

Result (type 6, 153 leaves):

ce(2+m) x (bx)" (c+dx)"AppellF1[1+m, -n, 1, 2+m, _dax _f_x})/

c e
((1+m) (e+fx) [ce (2+m) AppellF1[1+m, -n, 1,2+m,—d—x,—f—x]+
c e
d x f x
x [denAppellF1[2+m, 1-n, 1, 3+m, - —, - —| -
c e
dx f x
c fAppellF1[2+m, -n, 2, 3+m, - —, - — | )]
c e
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Problem 943: Result more than twice size of optimal antiderivative.

dx

(bx)" (c+dx)"
j (e+1:x)2
Optimal (type 6, 63 leaves, 2 steps):

(bx)l”" (c+dx)" (1+ dc—")_nAppellFl[1+m, “n,2,2+m, - & —%X]

3
C

b e? (1+m)

Result (type 6, 153 leaves):

ce(2+m)x (bx)" (c+dx)”AppellF1[1+m, -n, 2, 2+m, _dax —-FX})/

2 d x f x
((1+m) (e+fx)*|ce(2+m) AppellF1[1+m, -n, 2, 2+m, - —, - —| +
C e
dx f x
x [denAppellF1[2+m, 1-n, 2, 3+m, - —, - — | -
c e
dx fx
2cfAppellF1[2+m, -n, 3, 34m, - —, -~ | )J
c e

Problem 944: Result more than twice size of optimal antiderivative.

J(bx)m (c+dx)" (e+Ffx)Pdx

Optimal (type 6, 81 leaves, 3 steps):

(bx)l*m (c+dx)"

1+deJ7n <e+'FX)p

b (1+m) c

fx)P d x f x
(1+— Appe11F1{1+m,—n,—p,2+m,——,——}
e

Result (type 6, 163 leaves):

ce(2+m) x (bx)" (c+dx)" (e+fx)PAppellF1[1+m, -n, -p, 2+m, —d—X, —-F—X]
c e
d x f x
((1+m) ce (2+m) AppellF1[1+m, -n, -p, 2+m, - —, - — | +
c e
d x f x
X (denAppellF1[2+m, 1-n, -p,3+m, - —, - —] +
c e
d x f x
cfpAppellFl[2+m, -n, 1-p, 3+m, - —, _7}) )
c e

Problem 946: Result unnecessarily involves higher level functions.
sz (a+bx)" (c+dx)Pdx

Optimal (type 5, 206 leaves, 4 steps):
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(bc(2+n)+ad (2+p)) (a+bx>1+n (c+dx)1+p X <a+bx)1+” (c+dx)1+p

b2d2(2+n+p> <3+n+p) bd(3+n+p>

(b*c* (2+3n+n*) +2abcd (1+n) (1+p) +a*d* (2+3p+p?))

b (c+dx)

(a+bx) Y" (¢ +dx)"P Hypergeometric2F1[1, 2+n+p, 2 +p,
bc-ad

1)/

(b*d* (bc-ad) (1+p) (2+n+p) (3+n+p))

Result (type 6, 136 leaves):

[4acx3 (a+bx)" (c+dx)PAppellF1[3, -n, -p, 4, ,b_X, 7d_x] /
a c
b x d x b x d x
(3 {4acAPpe11F1[3, -n, -p, 4, -—, -— | +bcnxAppellF1[4, 1-n, -p, 5, - —, - — | +
a c a c
b x d x
adpxAppellF1[4, -n,1-p, 5, - —, - —|
a c

Problem 947: Result unnecessarily involves higher level functions.

JX (a+bx)" (c+dx)Pdx

Optimal (type 5, 117 leaves, 3 steps):

(a+bx)1+n (c+dx)1*p

#|(bc(1+n)+ad(1+p)) (a+bx)™" (c+dx)P

bd (2+n+p)
b (c+dx)
Hypergeometric2F1[1, 2+n+p, 2+p, y ] /(bd (bc-ad) (1+p) (2+n+p))
c-a
Result (type 6, 136 leaves):
[Bacx2 (a+bx)" (c+dx)PAppellF1[2, -n, -p, 3, 7b—X, 7d_x] /
a c
b x d x b x dx
(GacAppellFl[Z, -n, -p, 3, -—, -~ | +2bcnxAppellF1[3, 1-n, -p, 4, - —, - — | +
a c a C
b x dx
2adpxAppellF1(3, -n, 1-p, 4, - —, - —|
a c

Problem 949: Result more than twice size of optimal antiderivative.

+bx)" +dx)P
J(a x)" (c+dx) i
X
Optimal (type 6, 85leaves, 2 steps):
b d P d b
_ 1 (a+bx)1+n (c+dx)P M AppellF1[1+n, -p, 1, 2+n, - (2 X),a+bx}
a(1+n) bc-ad bc-ad a

Result (type 6, 214 leaves):
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[bd(71+n+p)x(a+bx)”(c+dx)pAppellF1[—n—p, —n,—p,l—n—p,—i,—i}/
b x dx
a c
((n+p) (bd (-1+n+p) xAppellF1[-n-p, -n, -p, 1-n-p, - —, - — | -
b x d x
a c
adnAppellFi[1-n-p,1-n, -p,2-n-p, - —, - —| -
b x d x
a c
bcpAppellFl[1-n-p, -n,1-p,2-n-p, - —, - —| )
b x d x

Problem 950: Result more than twice size of optimal antiderivative.

bx)" dx)P
j(a+ x)" (c+dx) ix
XZ
Optimal (type 6, 85leaves, 2 steps):
b d P d b
#b (a+bx)1+n (c+dx)P M AppellF1l[1+n, -p, 2, 2+n, - (a X>, a+bx}
a? (1+n) bc-ad bc-ad a
Result (type 6, 216 leaves):
[bd(—2+n+p) (a+bx)"(c+dx)pAppe11F1[1—n—p, -n, —p,Z—n—p,—i,—i] /
b x d x
a c
((—1+n+p) (bd(72+n+p)xAppellF1[1—n—p,—n, “p,2-n-p, - —, -—| -
b x d x
a c
adnAppellF1[2-n-p,1-n, -p,3-n-p, - —, - —| -
b x d x
a c
bcpAppellF1[2-n-p, -n,1-p,3-n-p, - —, - —| )
b x d x

Problem 951: Result more than twice size of optimal antiderivative.

J(bx)”2 (c+dx)" (e+fx)Pdx

Optimal (type 6, 79leaves, 3 steps):
1

—2 (bx)?? (c+dx)"
2 (6] (e dx]

fx
1+ —
e

1+d7x]*” (e+‘FX>p
C

p 5
AppellFl[*, -N, -p, —, ——, *7}
2 2

Result (type 6, 159 leaves):

~N

dx  fx

s

)
C e

[14cex (bx)3/2 (c+dx)" (e+fx)pAppe11F1[E, -n, -p, —, -
2

/

5 7 dx f x
(5 {7ceAppe11F1[—, N, P, -y - |+
2 2 C e
7 9 dx fx
2 X denAppellFl[—, 1-n, -p, = -— ——] +
2 2 C e
7 9 dx fx
cfpAppellFl[—, -n, 1-p, —, - —, - —| ]
2 2 C e
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Problem 953: Result more than twice size of optimal antiderivative.

(c+dx)" (e+fx)P
I

Optimal (type 6, 77 leaves, 3 steps):

dx

1 dx\-"n fx\P 1 3 dx f x
=2+/bx (c+dx)" 1+—] (e+fx)P |1+ —| AppellFi[=, -n, -p, =, - —, - —|
b d e 2 2 c e
Result (type 6, 157 leaves):
1 3 d x f x
[6cex (c+dx)" (e+fx)PAppellF1[ =, -n, -p, =, - —, - —] /[va
2 2 c e
1 3 d x f x 3 5 d x f x
(3ceAppe11F1[—, -n, -p, =, -—, -—] +2denxAppellF1[ =, 1-n, -p, =, - —, - —] +
2 2 c e 2 2 C e
3 5 dx f x
2c-prAppe11F1[—, -n,1-p, —, -—, —_})
2 2 C e

Problem 954: Result more than twice size of optimal antiderivative.
Jwbxw<n+dxw(e+fxwdx
Optimal (type 6, 49leaves, 1step):

eP " <bx>1+mAppellF1{1+m, -n, -p, 2+m, 7de 7%]

JU

b (1+m)

Result (type 6, 163 leaves):

d x f x
((1+m) e (2+m) rAppellF1[1+m, —n, —p, 2+m, - —, - — | +
VA e
d x f x
X (denAppellF1[2+m, 1-n, -p,3+m, - —, ——] +
VA e
d x f x
FpﬂAppellF1[2+m, -n,1-p,3+m, - —, —*}) ]
Tt e

Problem 955: Result more than twice size of optimal antiderivative.
‘f@xwwﬂ+dxw(e+Fﬂpdx

Optimal (type 6, 65leaves, 2 steps):
1

£y P d x f x
- - 1+—| AppellF1[1+m, -n, -p, 2+m, - —, - —]
b (1+m)

e

" (bx)l”" (e+1‘x)p

Result (type 6, 163 leaves):
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e (2+m) x (bx)" (r+dx)" (e+fx)PAppellF1[1+m, -n, -p, 2+m, —dfx, —F—X}

b e
dx f x
(1+m) e (2+m) rAppellFL1[1+m, -n, -p, 2+m, ———, - —| +
T e
d x f x
x [denAppellF1[2+m, 1-n, -p, 3+4m, - —, - —| +
b e
d x f x
fprAppellF1[2+m, -n, 1-p, 3+m, - —, - —| ]
b e

Problem 956: Result more than twice size of optimal antiderivative.
J(bxwz (r+dx)" (e+Ffx)Pdx

Optimal (type 6, 47 leaves, 1step):
2 eP " (bx>7/2AppellF1[§, -n, -p, 3, _dx _%]

s

7b
Result (type 6, 159 leaves):

7 9 dx fx
18 e T X (bx)S/2 (7r+dx)" (e+'FX>pAppellF1[—, -n, -p, —, - —, 7—] /
2 2 Tt e
7 9 dx fx
(7 9emAppellFl[ =, -n, -p, =, -~ —, -~ — | +
2 2 Tt e
9 11 d f x
2x |[denAppellFl|[ =, 1-n, -p, —, - —, - — | +
2 Tt e
9 11 dx f x
fprAppellFl[ =, -n,1-p, —, -—, - —| )
2 2 T e

Problem 957: Result more than twice size of optimal antiderivative.
J(bx)l';/2 (m+dx)" (e+fx)Pdx

Optimal (type 6, 63 leaves, 2 steps):

27" (bx)7/2 <e+'Fx>p (1+ fefx)?pAppellFl[%, n, -p, 9 dx fx}

7b
Result (type 6, 159 leaves):

18 e T x (bx)S/2 (Jr+dx)" (e+-Fx)pAppellF1[Z, -n, -p, g, 7d7x’ ;F—X] /
2 7T e
7 9 dx fx
(7 9e7rAppe11F1[f, -n, -p, —, - —, —] +
2 2 Tt e
9 11 dx fx
2 x denAppellFl[f, 1-n, -p, —, -—, 7—] +
2

7 e
9 11 d x f x

-Fp;rAppellFl[—, -n,1-p, —, -—, _]
2 2 7T

|

e
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Problem 958: Result unnecessarily involves higher level functions.
sz’ (a+bx)" (c+dx) "dx

Optimal (type 5, 295 leaves, 4 steps):
2 +b 1+n +d 1-n
Xt (a+bx) ™ (c+dx] + ! (a+bx)1*" (c+dx)1’”
4bd 24 b3 d3

(2abcd (3-n?) +a®d? (6-5n+n?) +b>c® (6+5n+n*) -2bd (ad (3-n) +bc (3+n)) x) -
1

24b%d? (1+n)

(3ab2c2d(2+n—2n2—n3)+a3d3 (6-11n+6n®-n?) +

3a’bcd? (2—n—2n2+n3’)+b3c3 (6+11n+6n2+n3>) (a+bx)1+n

(c+dx)™ {bb(zi:;q

n

d <a+bx)
bc-ad

/

Hypergeometric2F1 [n, l1+n,2+n, -

]

Result (type 6, 130leaves):

[Sacx4 <a+bx)" (c+dx)’”AppellF1[4, -n, n, 5, —b—X, 7d_x]

a c
b x d x
(2eacAppe11F1[4, -n,n, 5, -, - —]+
a c
b x d x b x d x
4bcnxAppellF1[5,1-n,n, 6, -—, -— | ~4adnxAppellF1[5, -n, 1+n, 6, - —, - — |
a c a c
Problem 959: Result unnecessarily involves higher level functions.
sz (a+bx)" (c+dx) "dx
Optimal (type 5, 199 leaves, 4 steps):
(ad (2-n)+bc (2+n)) (a+bx>1*” (c+dx)1’” X <a+bx)1*” (c+dx)1’n
- + +
6 b? d? 3bd
;(Zabcd (1-n*) +a*d®> (2-3n+n?) +b*c? (2+3n+n?)) (a+bx)1*"
6b*d? (1+n)
(b (cedx)" d(a+bx)
(c+dx)™ ( Hypergeometric2F1[n, 1+n, 2+n, - ———
bc-ad bc-ad
Result (type 6, 1301leaves):
[4acx3 (a+bx)" (c+dx) "AppellF1[3, -n, n, 4, _b_x, _d_x] /
a c
b x d x
(12acAppellF1[3, “n,n, 4, -, -]+
a c
b x d x b x d x
3bcnxAppellFi[4,1-n,n, 5, - —, - —] -3adnxAppellF1[4, -n, 1+n, 5, - —, - —]
a c
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Problem 960: Result unnecessarily involves higher level functions.
Jx (a+bx)" (c+dx) "dx

Optimal (type 5, 124 leaves, 3 steps):

b 1+n d 1-n
(a+ X) (C+ X) B 1 (ad(l—n)+bc(1+n>)(a+bX)1+n
2bd 2b%d (1+n)
-n b(c+dx) " . d<a+bx)
(c +dX) (bcad Hyper‘geometr‘lczFl[n, 1+n,2+n, - ﬁ}

Result (type 6, 1301leaves):

b x d x
[Bacx2 (a+bx)" (c+dx)’"Appe11F1[2, -n,n, 3, - —, - —] /
a C
b x d x
(GacAppellFl[z, -n,n, 3, -—, ——] +
a C
b x dx b x dx
2nx [bcAppellF1[3,1-n,n, 4, -—, - — | -adAppellF1[3, -n, 1+n, 4, - —, - —|
a C a C

Problem 962: Result unnecessarily involves higher level functions.

J(a+bx)“ (c+dx)™"

X

dx

Optimal (type 5, 108 leaves, 5 steps):

(a+bx)" (c+dx) "Hypergeometric2F1[1, n, 1+n, iﬁﬂ

1
i
n

n
b(c+dx)

n

d (a+bx)
bc-ad

(a+bx)" (c+dx)™" Hypergeometric2F1[n, n, 1+n, -

]

bc-ad

Result (type 6, 216 leaves):

d b
[a (-bc+ad) (2+n) (a+bx)*¥" (c+dx) " AppellF1[1+n, n, 1, 2+n, M, 1+b—x] /
-bc+ad a
d b
(b (1+n)x|a(-bc+ad) (2+n) AppellF1[1+n, n, 1, 2+n, M,1+b—x]+
-bc+ad a
d(a+bx) b x
<a+bx) (—bc+ad)AppellF1[2+n,n,2,3+n, _ +—]+
-bc+ad a

d(a+bx) 1 b x
et 2

adnAppellF1[2+n, 1+n, 1, 3+n, ,
-bc+ad a

]

|
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Problem 963: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx
2

j(a+bx>“ (c+dx)™"

X

Optimal (type 5, 62leaves, 1step):

b
! (bc-ad) (a+bx)™" (c+dx) " Hypergeometric2F1[2, 1+n, 2 +n, clarbx)
a’ (1+n) a(c+dx)

Result (type 6, 141 leaves):

a C
—([Zbd (a+bx)" (c+dx) "AppellF1[1, -n, n, 2, - —, _—]]/
b x dx
a C
(ZbdxAppellFl[l, -n, n, 2, -—, 7—] "
b x d x
a c a
adnAppellF1[2,1-n,n, 3, -—, -—| -bcnAppellF1[2, -n, 1+n, 3, - —, - —|
b x dx b x dx

Problem 964: Result unnecessarily involves higher level functions.

dx

(a+bx>n <c+dx)7rI
j x3
Optimal (type 5, 117 leaves, 2 steps):

(a+bx>1*” (c+dx)1’"

(bc-ad) (ad (1+n)+b(c-cn))

2acx? _2a3c(1+n)
b
(a+bx)™" (c+dx) " Hypergeometric2F1[2, 1+n, 2+n, clarbx)
a(c+dx)
Result (type 6, 146 leaves):
—((Bbd (a+bx)" (c+dx) "AppellF1[2, -n, n, 3, —i, _i]]/
b x dx
(deXZAPpenFl[Z, n,n, 3, -, —i} +2adnxAppellF1[3, 1-n,n, 4, -2 _L} -
b x dx b x dx
2bcnxAppellF1[3, -n, 1+n, 4, L _i]
b x dx

Problem 965: Result unnecessarily involves higher level functions.

dx

J(a+bx)“ (c+dx)™"

x4

Optimal (type 5, 194 leaves, 4 steps):
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(a+bx>1*n <c+dx)1’" (bc (2—n> +ad (2+n)) <a+bx)1*” (c+dx)1’n
- +
3acx? 6 a2 c? x2
1

6 a* c? (1+n)

+

(bc—ad) (2abcd(1—n2)+b2c2 (2—3n+n2)+a2d2 (2+3n+n2))

b
(a+bx)*" (c+dx) " Hypergeometric2F1[2, 1+n, 2+n, M
a (c +d x)
Result (type 6, 146 leaves):
a c

7([4bd (a+bx)" (c+dx) "AppellF1[3, -n, n, 4, - —

1)/

bx 7dx
) a C a o
3x? [4bdxAppellF1[3, -n, n, 4, -—, - — | +adnAppellF1[4,1-n,n, 5, - —, - —| -
b x d x b x d x
a e
banppellF1[4, -n,1+n, 5, -—, ——] ))
b x d x

Problem 966: Result unnecessarily involves higher level functions.
J(l—x)"xg’ (1+x) "dx

Optimal (type 5, 105leaves, 3 steps):

1 1+n 2 1-n 1 1+n 1-n 2
-—(1- 1+ -— (1- 1+ 3+2n°-2 +
L (1) (L™= 2 (1) 2 (1™ (3020220

27"n (2+n?) (1-X>1+n Hypergeometric2F1[n, 1+n, 2+n, LTX}

3(1+n)
Result (type 6, 79 leaves):

(5 (1-x)"x* (1+x) " AppellF1(4, -n, n, 5, x, -x]) / (4 (5AppellF1[4, -n, n, 5, X, -X] -
nx (AppellF1[5, 1-n, n, 6, X, -x] +AppellF1[5, -n, 1+n, 6, X, -x])))

Problem 967: Result unnecessarily involves higher level functions.
j(l—x)"x2 (1+x) "dx

Optimal (type 5, 94 leaves, 3 steps):
T (1ox) T (1ex) T (1 x) M x (1 x)
3 3

2" (1+2n?) (1-x)""Hypergeometric2F1[n, 1+n, 2+n, LTX}

3 (1+n)
Result (type 6, 79 leaves):

(4 (1-x)"x* (1+x) " AppellF1(3, -n, n, 4, x, -x]) / (3 (4AppellF1(3, -n, n, 4, x, -X] -
nx (AppellF1[4, 1-n, n, 5, X, -x] +AppellF1[4, -n, 1+n, 5, X, -x])))



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”~m (c+d x)~n (e+f x)~p.nb | 57

Problem 968: Result unnecessarily involves higher level functions.
J(l—x)"x (1+x) "dx

Optimal (type 5, 61 leaves, 2 steps):

1 (1,X)1+“ (1+x)1’“+ 2"n (1—x>1*“ Hypergeometric2F1[n, 1+n, 2+n, 1’7"}
2 1+n

Result (type 6, 79 leaves):

(3 (1-x)"x* (1+x) " AppellF1[2, -n, n, 3, x, -x]) / (2 (3 AppellF1[2, -n, n, 3, X, -X] -
nx (AppellF1[3, 1-n, n, 4, X, -x] +AppellF1[3, -n, 1+n, 4, x, -x])))

Problem 970: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(l—x>” (1+x)™"

X

dx

Optimal (type 5, 68 leaves, 3 steps):
(1-x)" (1+x) "Hypergeometric2F1[1, n, 1+n, %]

+
n

2-n (1—x)nHypergeometr‘icZFl[n, n, 1+n, LTX}

n

Result (type 6, 140leaves):

[2 (2+n) (1—x)1*” (1+x) " AppellF1[1+n, n, 1, 2+n, 1—X, 1-x]
2
((1+n) X

<—1+X)

/

1-x
-2 (2+n) AppellF1[1+n, n, 1, 2+n, - 1-x]+

1-x
2AppellF1[2+n, n, 2, 3+n, —, 1-x]| +
2

|

Problem 971: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

-, 1—x})

nAppellF1[2+n, 1+n, 1, 3+n,

dx

(1-x)" (1+x)™"
J x2
Optimal (type 5, 44 leaves, 1step):

2 (1 7x>1*” (1+x) " Hypergeometric2F1[2, 1+n, 2 +n, 1*]
1+x

1+n
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Result (type 6, 90 leaves):

_([2 (1—x)n (1+x)‘” AppellFl[l, -n, n, 2, 1, _EU/ (ZXAppellFl[l, ~n,n, 2, 1) _l] _
X X X X

Problem 972: Result unnecessarily involves higher level functions.

11 1 1
n (AppellFl[z, 1-n,n,3, =, - =] +AppellF1[2, -n, 1+n, 3, =, - —|
X X X X

dx

J(l—X)" (1+x)"

x3

Optimal (type 5, 71 leaves, 2 steps):

(1-%) %" (14x)2 ) 2n (1-x)¥" (1+x) " Hypergeometric2F1[2, 1+n, 2 +n, el
2 x? 1+n

Result (type 6, 95 leaves):

. 1 1 1 1
-([3 (1-x)" (1+x) " AppellF1[2, -n, n, 3, =, - —| / 2x [3xAppellF1(2, -n, n, 3, =, -~ -
X X X X
1 1 101
n (AppellFl[S, 1-n,n,4, =, -] +AppellF1[3, -n, 1+n, 4, —, - —| ))]
X X X X
Problem 973: Result unnecessarily involves higher level functions.
J(lx) (1+x) ax
X4
Optimal (type 5, 105leaves, 4 steps):
(1-%)*" (1+x)"" n(1-x)Y" (1+x)*" 1
_ . _
3x3 3x? 3 (1+n)
2 (1+2n%) (1-x)"" (1+x) " Hypergeometric2F1[2, 1+n, 2+n, _X]
1+Xx
Result (type 6, 95leaves):
. . 1 1 1 1
_([4 (1—x) (1+x) AppellFl[B, -n, n, 4, —, —*})/ (3 X2 4xAppe11F1[3, “n,n, 4, =, _7} _
X X X X

11 11
n (AppellF1[4, 1-n,n,5, =, -~| +AppellF1[4, -n, 1+n, 5, —, - —|
X X X X

)

Problem 981: Result unnecessarily involves higher level functions.

fo" (3-2ax)™" (6+4ax)"dx

Optimal (type 5, 104 leaves, 5 steps):
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2" 3712n xlam Hypergeometric2Fl | 1;'“ ,1-n, 20 ﬂ]

2 9
.
1+m
21 g-1en g y2em Hyper‘geometricZFl[Z;m, 1-n, 4*?'“, 4""9&]
2+m
Result (type 6, 168 leaves):
2a 2a
-({3 (2+m) x**™ (18 -8a®x?)" AppellF1[1+m, 1-n, -n, 2+m, X, - X] /
3 3
2ax 2ax
((1+m) (-3+2ax) |3 (2+m) AppellF1[1+m, 1-n, -n, 2+m, , - |+
3 3
2ax 2ax
2ax —(—1+n)AppellF1[2+m,2—n,—n,3+m, , - |+
3 3

242
n HypergeometricPFQ[ {1 + 2, 1-n}, {2+ g}, 4a9x

]

I

Problem 982: Result unnecessarily involves higher level functions.

Jx’“ (3-2ax)*" (6+4ax)"dx

Optimal (type 5, 158 leaves, 8 steps):

)

20 gl ylem Hyper‘geometr‘iCZFl[l*T'", 2-n, 3;’" “agi]

1+m

22N 373420 3 x2:M Hypergeometric2F1 [ 2?’", 2-n, 4;'“ s M]

2+m

. 2.2
224N 9240 g2 y3+M Hypergeometric2F1 [ 3;'“ ,2-n, 5;”‘ B “TX]

3+m
Result (type 6, 163 leaves):
2 2
[3 (2+m) x¥" (3-2ax)*" (6+4ax)"AppellF1[1+m, 2-n, -n, 2+m, ax . ax}/
3 3
2ax 2ax
((1+m) 3 (2+m) AppellFi[1+m, 2-n, -n, 2+m, , - |+
3 3
2ax 2ax
2ax |nAppellF1[2+m, 2-n, 1-n, 3+m, y - | -
3 3
2ax 2ax
(-2+n) AppellF1[2+m, 3-n, -n, 3+m, , - ] )
3 3

Problem 983: Result more than twice size of optimal antiderivative.

jx"‘ (a+bx>1+n (c+dx)"dlx

Optimal (type 6, 79leaves, 3 steps):



60 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb

1

a xtm (a+bx)n 1+b7x]-” (c+dx>n

dx\)—"
1+7] AppellF1[1+m,—1—n, —n,2+m,—f,—f}
a

C

1+m

Result (type 6, 308 leaves):

acx* (a+bx)" (c+dx)" [a (2+m)2Appe11F1[1+m,7n,7n,2+m,7b—x,—d—x]/
2+m a C
b x dx
((1+m) (ac(2+m> AppellF1[1+m, -n, -n, 2+m, - ——, - —| +nx |bcAppellF1[2+m, 1-n,
a c
b x dx b x dx
-n, 3+m, -—, -—| +adAppellF1[2+m, -n, 1-n, 3+m, - —, - — | ) +
a c a c
b x dx
(b (3+m)xAppellF1[2+m,—n,—n,3+m,——,——]/
a c
b x d x
[ac(3+m) AppellF1[2+m, -n, -n, 3+m, - —, - — | +
a c
b x dx
nx [bcAppellF1[3+m, 1-n, -n, 4+m, - —, - — | +
a c
b x d x
adAppellF1[3+m, -n, 1-n, 4+m, - —, - — | ]
a c

Problem 986: Result unnecessarily involves higher level functions.

ﬂl— el
X

Optimal (type 5, 70leaves, 1step):

1-0 124
4 (1 - 1) 2 (1 . 1) 7™ Hypergeometric2Fi[2, 1 - n,2- 0, 2]
a a a+X

a(2-n)
Result (type 6, 139 leaves):
a+XxX\n/2 X\ -n/2 n n a a
_((4 ( [1_ — AppellFl[l, -y T, 2, ——, —] /
a a 2 2 X X
n n a a
4xAppellFl[1, - =, =, 2, - =, =]+
2 2 X X
n n a a n 2+n a a
an (AppellFl[z, 1-—, =, 3, ——, —| +AppellF1[2, - —, >3, -, ]
2 2 X X 2 2 X X

Problem 988: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

J(l—ax>” (1+ax)"

X

Optimal (type 5, 86 leaves, 3 steps):
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(1-ax) ™" (1+ax)"Hypergeometric2F1[1, -n, 1-n, =2*]

l+ax

1-ax)]

n
2" (1-ax) "Hypergeometric2F1[-n, -n, 1-n,

N[

n

Result (type 6, 182 leaves):

[2 (-2+n) (1—ax>1’” (1+ax)"AppellFi[1-n, -n, 1, 2-n, 1 (1-ax), 1-ax]

/

2
(a (1-n) x|-2(-2+n) AppellF1[1-n, -n, 1, 2-n, 1 (1-ax),1-ax]+
2
(-1+ax) [nAppellF1[2-n, 1-n, 1, 3-n, 1 (1-ax),1-ax]-

2

1
2 AppellF1[2-n, -n, 2,3-n, — (1-ax), 1-ax]
2

)

Problem 989: Result unnecessarily involves higher level functions.

J(lax>1” (1+ax)1*"

x2

dx

Optimal (type 5, 106 leaves, 3 steps):

2a(1-ax) i-n (1+ax) “1" Hypergeometric2F1 [2,1-n,2-n, 32X

l+ax

1-n
2"a (1—ax)1’n Hypergeometric2F1[1-n, -n, 2-n, i (1-ax)]

1-n

Result (type 6, 158 leaves):

a (1+ax>”

7([2 (1-ax) "AppellFi[1, n, -n, 2, i, fi]
a X a X

1 1
/ [ZaxAppellFl[l, N, -n, 2, —, ——| +
ax ax

) .

1

1 1 1
-, _—] +Appe11F1[2, l1+n, -n, 3, —, ‘—]
ax ax ax ax

2" (1+ax) Hypergeometric2F1[n, 1+n, 2+n, % (1+ax)]

n [AppellFl[Z, n,1-n, 3,

1+n

Problem 994: Result unnecessarily involves higher level functions.

J(a—bx)'” (a+bx)*"

X

dx

Optimal (type 5, 142 leaves, 6 steps):
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atbx
bx

(a-bx)*" (a+bx)" a (a-bx)™" (a+bx)"Hypergeometric2F1[1, n, 1+n, 1
- +
n(1+n)

2n n

a+bx}
2a

a-bx

277" (1+2n) (a-bx)™" [ )n (a +bx)1+n Hypergeometric2F1[n, 1+n, 2 +n,

a

Result (type 6, 262 leaves):
(a-bx) ™" (a+bx)"

{[Zaz (-2+n) (a-bx) AppellF1[1-n, -n, 1, 2-n, a—bx’ 1—b—x]

/(b (-1+n) x

a-bx b x
,1-—]+(a-bx) (nAppellFl[Z—n, 1-
2a a
a-bx b x a-bx b x
17—]—2Appe11F1[2—n, -n, 2, 3-n, :1*7] )*
2a a

2a a

(Za (-2+n) AppellF1[1-n, -n, 1, 2-n,

n, 1, 3-n, )
2a a

2a

(a+bx) (1— M)nHyper‘geome‘cr‘icZFl[n, 1+n, 2+n, %]
1+n

Problem 995: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

-n 1+n
J(a—bx) (a+bx]) ix
X2
Optimal (type 5, 140 leaves, 5steps):
(a-bx)™" (a+bx)1+"

X

1
il
n

a-bx 1
n

b (1+2n) (a-bx) ™" (a+bx)"Hypergeometric2F1[1, -n, 1-n,
a+bx
a+bx a—bx}

2a

2"b(a-bx) ™" (a+bx)" )m Hypergeometric2F1[-n, -n, 1-n,

a

Result (type 6, 324 leaves):
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2a(a-bx) " (a+bx)"

a a a a
(— ((bAppellFl[l, n, -n, 2, —, _7])/ [beAppellFl[l, n, -n, 2, —, -—| +
b x b x

b x b x
an [APP911F1[2, n,1-n,3, —, —i] + AppellF1[2, 1+n, -n, 3, i, _i] )+
b x b x b x b x
((—2+n) (a-bx) AppellF1[1-n, -n, 1, 2-n, a—be 1_b_X] /
2a a
[(—1+n)x 2a (-2+n) AppellFi[1-n, -n, 1, 2-n, a;bx, 1_b_x] .
a a
a-bx b x
(a-bx) [nAppellF1[2-n,1-n,1,3-n, ,1-—] -
2a a
a-bx b x
2AppellF1[2-n, -n, 2, 3-n, ,1-—] )]
2a a

Problem 996: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

j(abx)” (a+bx)™"

x3

dx

Optimal (type 5, 62leaves, 1step):

4b? (a-bx)'" (a+bx) ™" Hypergeometric2F1[3, 1-n, 2-n, *2X]

a+b x

a(1-n)
Result (type 6, 254 leaves):

Zb(a-bx)" (arbx)"
2

a a
(,([4bAppe11F1[1, n, -n, 2, —, -—| /
b x b x

a a
2beppe11F1[1, n, -n, 2, —, 7—] +

a a a a
an AppellFl[Z, n,1-n,3, —, *7] +AppellF1[2, 1+n, -n, 3, —, 7—] ) -
b x b x b x b x
a a a a
(BaAppellFl[Z, n, -n, 3, —, ——})/ (x (BbeppellFl[z, n, -n,3, —, - —| +
b x b x X b x
a a a a
an [APP911F1[3, n,1-n,4, —, - —| +AppellF1([3, 1+n, -n, 4, —, - —] )]
b x b x b x b x

Problem 997: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(abx>” (aerx)l*n

4

dx

Optimal (type 5, 101 leaves, 2 steps):
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(a—bx)l’n <a+bx)2+" 1
3a2x3 3a2 (1-n)
4b% (1+2n) (a—bx)l’" (a+bx)’1*" Hypergeometric2F1[3, 1-n, 2-n, a-bx
a+bx
Result (type 6, 255 leaves):
1 . :
6x2b (a-bx) ™" (a+bx]
a a a a
-([9beppe11F1[2, n, -n, 3, —, - —| / (3beppellF1[2, n, -n, 3, —, - — | +
b x b x b x b x
a a a a
an [AppellFl[B, n,1-n,4, —, - —| +AppellF1[3, 1+n, -n, 4, —, - —]
b x b x b x b x
a a a a
(SaAppellFl[B, n, -n, 4, —, _7})/ (4beppe11F1[3, n, -n, 4, —, _7] +
b x b x b x b x
a a a a
an [AppellF1[4, n,1-n,5, —, -—| +AppellF1[4, 1+n, -n, 5, —, ——])J)
b x b x b x b x
Problem 998: Result unnecessarily involves higher level functions.
_b -n b 1+n
J(a x) " (a+bx) ix
XS
Optimal (type 5, 139 leaves, 4 steps):
(a—bx)l’n <a+bx)2+n b (1+2n) (a—bx)l’n (a+bx)2*n 1
4 a2 x* 12a3x3 3a (1-n)
4b* (1+n+n?) (a—bx)l’” (a+bx>’1+n Hypergeometric2F1[3, 1-n, 2-n, a-bx
a+bx
Result (type 6, 255 leaves):
1
b(a-bx) " (a+bx)"
vl )" (a+bx)
a a a a
(—((16beppellF1[3, n, -n, 4, —, - —| / (4beppe11F1[3, n, -n, 4, —, -— | +
b x b x b x b x
a a a a
an [AppellF1[4, n,1-n,5, —, ——] +Appe11F1[4, i+n, -n, 5, —, ——]
b x b x b x b x
a a a a
(15aAppellF1[4, n, -n, 5, —, - —| / [5beppe11F1[4, n, -n, 5, —, -——|+
b x b x b x b x
a a a a
an [AppellFl[S, n,1-n,6, —, -—| +AppellF1[5, 1+n, -n, 6, —, ——])J)
b x b x b x b x

Problem 999: Result more than twice size of optimal antiderivative.

a+bx) (A+Bx) (d+ex)*dx
[(arox) (ar8x) (dsex]

Optimal (type 1, 77 leaves, 2 steps):




Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb | 65

(bd—ae) (Bd—Ae) <d+ex>5 (Zde—Abe—aBe) (d+ex)6 bB(d+ex)7
- +
5 e3 6 e3 7 e3

Result (type 1, 172 leaves):

1
aAd*x+ —d3 (Abd+aBd+4aAe) X2 +
2

d? (2ae (2Bd+3Ae) +bd (Bd+4Ae)) x3+1de (ae (3Bd+2Ae) +bd (2Bd+3Ae)) x4 +
2

e? (ae (4Bd+Ae) +2bd (3Bd+2Ae)) x5+1e3 (4de+Abe+aBe) x6+1bBe4x7
6 7

VR w |k

Problem 1010: Result more than twice size of optimal antiderivative.

J(aerx)2 (A+Bx) (d+ex)*dx

Optimal (type 1, 120leaves, 2 steps):
(bd-ae)® (Bd-Ae) (d+ex)® (bd-ae) (3bBd-2Abe-aBe) (d+ex)®

) 5 e 6 e* :
b(3bBd-Abe-2aBe) (d+ex>7 b2 B (d+ex)8

.
7 e* 8 et

Result (type 1, 283 leaves):

1
a?Ad*x+ —ad? <2Abd+aBd+4aAe> x2 +
2

L (2a8d (bdr2ae) <A (D22 8abder6aze?)) s
3

L4 (2a®e® (3Bd+2Ae) +4abde (2Bd+3Ae) +b*>d®> (Bd+4Ae)) x*+
4

le (azez (4Bd+Ae) +4abde (BBd+2Ae) +2b2d? (2Bd+3Ae)) X +
5

le2 (a*Be*+2abe (4Bd+Ae) +2b%d (38d+2Ae)) x® +
6

1 1
—be’ (4bBd+Abe+2aBe) x’+ —b*Be*x
7 8

Problem 1023: Result more than twice size of optimal antiderivative.

J(a+bx)3 (A+Bx) (d+ex)®dx

Optimal (type 1, 163 leaves, 2 steps):
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(bd—ae)3 (Bd-Ae) (d+ex)6 (bd—ae)2 (4bBd-3Abe-aBe) (d+ex>7

- +

6 e° 7 @5
3b (bd-ae) (2bBd-Abe-aBe) (d+ex)®
8e’ :
b> (4bBd-Abe-3aBe) <d+ex)9+b3B<d+ex)16
9e’ 10 e®

Result (type 1, 471 leaves):

1
aAd x+ —a%d* (3Abd+aBd+5aAe) X2 +
2

Ead3 (aBd (3bd+5ae) +A(3b2d2+15abde+10a2e2)) X3 +

3

oy (aBd (3b*d*+15abde+10a*e*) +A (b>d*+15ab*d*e+30a’bde’+10a’e’)) x* +
4

ld (3(aa2bde2 (Bd+Ae) +5a3ed (2Bd+Ae) +15ab%d%e (Bd+2Ae) +b3d3 (Bd+5Ae)) X+
5

le (30ab2d2e (Bd+Ae) +15a%bde? (ZBd+Ae) +aled (5Bd+Ae) +5b3d3 (Bd+2Ae>) x8 +
6

le2 (ai‘Be3+10b3d2 (Bd+Ae) +15ab%*de (ZBd+Ae> +3a’be? (SBd+Ae)) X’ +
7

lhe (3a®Be?+5b>d (2Bd+Ae) +3abe (5Bd+Ae)) x*+
8

1 1
~p%e? (5de+Abe+3aBe) x° + — b3 Be® x®
9 10

Problem 1024: Result more than twice size of optimal antiderivative.
J(a+bx)3 (A+BXx) (d+ex)4dlx
Optimal (type 1, 163 leaves, 2 steps):

(bd—ae)3 (Bd-Ae) (d+ex)5 i (bd—ae)2 (4bBd-3Abe-aBe) (d+ex)6

5e> 6e®

+

3b<bd—ae) (2de—Abe—aBe) <d+ex)7 b2 (4de—Abe—3aBe) (d+ex)8 b3B(d+ex)9

4
7 e® 8e° 9e°

Result (type 1, 397 leaves):
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1
adAd*x+ —a%d? (3Abd+aBd+4aAe) x2 +
2

1. (aBd (3bd+4ae) +3A (b°d*+4abde+2a’e?)) x>+

3

ld (3aBd (b*d*+4abde+2a*e’) +A (b®d*+12ab’d’e+18a’bde’+4a%e’)) x* +

(a’e® (4Bd+Ae) +6a*bde”* (3Bd+2Ae) +6ab’d’e (2Bd+3Ae) +b>d® (Bd+4Ae)) x>+

e (a3Be3+3a2be2 (4Bd+Ae) +6ab’de (3Bd+2Ae) +2b3d? (2Bd+3Ae)) x® +

ROk u|Rr N

“be? (3aZBe2+3abe (4Bd+Ae) +2b%d (3Bd+2Ae)) x7 +
7

1 1
~p2ed (4de+Abe+3aBe) x8+ —b3Be*x°
8 9

Problem 1034: Result more than twice size of optimal antiderivative.

(a+bx)® (A+Bx)
j dx

(d+ex)®

Optimal (type 1, 86 leaves, 2 steps):
(Bd-Ae) (a+bx)* (4bBd+Abe-5aBe) (a+bx)*
+

75e(bdfae) (d+ex)5 Zee(bdfae)z(dJrex)4

Result (type 1, 211 leaves):
1
20e° (d+ex)®

ab’e (2Ae (d®+5dex+10e’x?) +3B (d*+5d°ex+10de’x* +10e>x?) ) +
b> (Ae (d>+5d°ex+10de’x*+10e>x?) +4B (d*+5d’ex+10d*e*x*+10de’* x>+ 5e* x*) ) )

(a’e® (4Ae+B (d+5ex)) +a’be” (3Ae (d+5ex) +2B (d*+5dex+10e’*x*)) +

Problem 1039: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A+Bx) (d+ex)®dx

Optimal (type 1, 292 leaves, 2 steps):
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(bd—ae)6 (Bd—Ae) (d+ex)9 (bd—ae)5 (7de—6Abe—aBe) (d+ex)19

— + —

9 et 10 e
3b(bd-ae)® (7bBd-5Abe-2aBe) (d+ex)™
11 e8 :
5 b2 (bd—ae)3(7de—4Abe—3aBe) (d+ex)12
12 e® )
5b*> (bd-ae)? (7bBd-3Abe-4aBe) (d+ex)"
13 et :
3b* (bd-ae) (7bBd-2Abe-5aBe) (d+ex)™
14 e® )
b> (7bBd-Abe-6aBe) <d+ex)15 bGB(d+ex)16
15 e8 : 16 e8

Result (type 1, 1385leaves):
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1
a®Ad®x+ —a°d’ (6Abd+aBd+8aAe) x2 +
2

Latge (2aBd (3bd+4ae) +A (15b*°d*+48abde+28a%e’)) x* +
3

1
~add® (aBd (15b2d2+48abde+28a2e2) +4A(5b3d3+30ab2d2e+42a2bde2+14a3e3)) x4+
4

%azd4 (4aBd (5b°d*+30ab’d’e+42a’bde®+14a%e?) +
A (15b*d*+160ab’d’ e +420a*b*d*e* +336a>bd e’ +70a*e*) ) x° +
éad3 (aBd (15b*d*+160ab’ d’ e +420a°b>d*e” +336a°bde’+ 70 a% e*) +
2A (3b°d°+60ab*d*e+280a’b’>d> e’ +420a’b>d* e’ +210a*bde* +28a°®) ) x° +
%dz (2aBd (3b°d°+60ab*d*e+280a’b’d>e? +420a° b’ d* e’ + 210a* bde® + 283a° €®) +
A (b®d®+48ab’>d®e+420a°b*d* e’ +1120a° b>d’> e’ + 1050 a* b*> d’ e* + 336 2> bd e’ + 28 a° e%) )
x7+§d (168a°bde® (2Bd+Ae) +420a’b*d* e’ (Bd+2Ae) +4a°e® (7Bd+2Ae) +210a* b’ d*e*
(5Bd+4Ae) +280a°b’>d’e’ (4Bd+5Ae) +24ab>d>e (2Bd+7Ae) +b°d® (Bd+8Ae)) x®+
ie (420a*b*d*e* (2Bd+Ae) +a°e® (8Bd+Ae) +168ab’d°e (Bd+2Ae) +

24a°bde® (7Bd+2Ae) +280a’b>d’e’® (5Bd+4Ae) +
210a°b*d*e® (4Bd+5Ae) +4b%d® (2Bd+7Ae)) x°+
1 (a®Be®+560a’b’>d*e’ (2Bd+Ae) +6a°be’ (8Bd+Ae) +28b°d° (Bd+2Ae) +
B 60a*b>de* (7Bd+2Ae) +210a*b*d*e? (5Bd+4Ae) +84ab°d*e (4Bd+5Ae)) x¥+
Lpe (6a®Be®+420a’b>d*e® (2Bd+Ae) +15a*be* (8Bd+Ae) +
" 80a’b’de® (7Bd+2Ae) +84ab*d’e (5Bd+4Ae) +14b°d* (4Bd+5Ae)) xM +
L pres (15a*Be*+168ab’d*e (2Bd+Ae) +20a’be’ (8Bd+Ae) +
B 60a*b’>de” (7Bd+2Ae) +14b*d’> (5Bd+4Ae)) x*+

Lb3eS (2(aa3Be3+28b3d2 (2Bd+Ae) +15a%b e? (SBd+Ae) +24ab*de (7Bd+2Ae)>x13+
13

Lb“e6 (15a’Be*+6abe (8Bd+Ae) +4b%d (7Bd+2Ae)) x4
14

1 1
— b° e’ (8de+Abe+6aBe) x%° + — b® B e® x°
15 16

Problem 1040: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A+Bx) (d+ex)”dx

Optimal (type 1, 292 leaves, 2 steps):



70 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb

(bd—ae)6 (Bd-Ae) (dJrex)8 (bd—ae)5 (7bBd-6Abe-aBe) (d+ex)9

— + —

8ed 9 et
3b(bd-ae)® (7bBd-5Abe-2aBe) (d+ex)™
10 e8 :
5 b2 (bd—ae)3(7de—4Abe—3aBe) (d+ex)11
11 e® )
5b*> (bd-ae)? (7bBd-3Abe-4aBe) (d+ex)™
12 e® :
3b* (bd-ae) (7bBd-2Abe-5aBe) (d+ex)®
13 e )
b> (7bBd-Abe-6aBe) <d+ex)14 bGB(d+ex)15
14 e8 : 15 e8

Result (type 1, 1224 leaves):
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1
a®Ad’ x+ —a°d® (6Abd+aBd+7aAe) x2 +
2

la“d5 (aBd (6bd+7ae) +3A(5b*d*+14abde+7a’e?)) x>+
3

1
~atd* (3aBd (5b2d2+14abde+7a2e2) +A(20b3d3+105ab2d2e+126a2bde2+35a3e3))x4+
4

iazd3 (aBd (20b>d®> +185ab>d*e+126a°bde® +35a’ e?) +
5A (3b*d*+28ab’d’e+63a’b’d’e®+42a*bde’+7a%e?)) x°+
iad2 (5aBd (3b*d*+28ab’d’e+63a’b>d*e*+42a’bde’ +7a%e?) +
3A(2b°d°+35ab*d*e+140a’b>d> e’ + 1752 b*d*e* +70a*bde* + 7a° ) ) x° +
%d (3aBd (2b°d*+35ab*d*e+140a’ b’ d*e* + 1753’ b’ d’e® + 70 a*bde* + 7a° °) +
A (b®d°®+42ab>d>e+315a°b*d*e®+700a° b’ d’ e’ + 525a* b* d* e* + 126 a° bd e’ + 7a%e®) ) X’ +
§(700a3b3d3e3 (Bd+Ae) +42a°bde® (3Bd+Ae) +a®e® (7Bd+Ae) +42ab>d>e (Bd+3Ae) +
105a*b*d*e* (5Bd+3Ae) +105a°b*d*e® (3Bd+5Ae) +b°d® (Bd+7Ae)) x®+
ie (a®Be®+525a°b*d’e? (Bd+Ae) +105a*b*de* (3Bd+Ae) +6a’be® (7Bd+Ae) +
7b°d> (Bd+3Ae) +140a°b’d*e’ (5Bd+3Ae) +42ab>d*e (3Bd+5Ae)) x°+
ibe2 (6a°Be®+218ab*d’e (Bd+Ae) +140a°b’de’ (3Bd+Ae) +
15a*be* (7Bd+Ae) +105a’b>d’e® (5Bd+3Ae) +7b°d* (3Bd+5Ae)) x?+
ibze3 (15a*Be*+35b*d®> (Bd+Ae) +105a*b’>de* (3Bd+Ae) +
20a°be® (7Bd+Ae) +42ab>d*e (5Bd+3Ae)) x™ +

ib3e4 (2ea3Be3+42ab2de (3Bd+Ae) +15a?b e? (7Bd+Ae) +7bd? (5Bd+3Ae)) x12 4+
12

ib“e5 (15a*’Be®+7b%d (3Bd+Ae) +6abe (7Bd+Ae)) X3
13

1 1
—b%>e® (7bBd+Abe+6aBe) x*+ —Db®Be’ x
14 15

Problem 1041: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A +BX) (d+ex)6d1x

Optimal (type 1, 290 leaves, 2 steps):
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(Ab—aB) (bd—ae)6 <a+bx>7 (bd—ae)5 (de+6Abe—7aBe> <a+bx)8

+ +
7 b® 8 b®
e(bd-ae)® (2bBd+5Abe-7aBe) (a+bx)’
3 b8 :
e? (bd—ae)3(3de+4Abe—7aBe) (a+bx)19
2 b8 :
5e* (bd-ae)? (4bBd+3Abe-7aBe) (a+bx)™
11 b® '
e* (bd-ae) (5bBd+2Abe-7aBe) (a+bx)12
4 b8 i

e® (6bBd+Abe-7aBe) (a+bx)13 B ef (a+bx>14
+

13 b8 14 b8

Result (type 1, 1069 leaves):

asAd‘5x+§a5d5 (aBd+6A (bd+ae)) x*+
a*d* (2aBd (bd+ae) +A (5b°d*+12abde+5a*e?)) x>+
%ai‘d3 (3aBd (5b*d*+12abde+5a*e*) +10A (2b’d’+9ab*d*e+9a’bde’+2a’e?)) x* +
a*d* (2aBd (2b°d’+9ab*d*e+9a’bde’*+2a’e’) +
3A (b*d*+8ab’d’e+15a’b*d’e*+8a’bde’ +a%e?)) x° +
iad (5aBd (b*d*+8ab’d’e+15a°b’d*e’+8a’bde’ +a%e?) +
2A (b°d°+15ab*d*e+50a*b’>d’e® +50a° b’ d* e+ 15a*bde* +a’e’) ) x° +
3(6aBd (b>d>+15ab*d*e+50a’b>d’e* +50a’ b>d* e’ +15a*bde* +a’e’) +
A (b®d®+36ab’d®e+225a°b*d* e’ +400a° b>d> e’ + 225a*b>d*e* + 362 bde’ +a®e®) ) x’ +
i(aGBeMsaSbeS (6Bd+Ae) +45a*b’de* (5Bd+2Ae) +100a’b’d* e’ (4Bd+3Ae) +
75a*b*d’e® (3Bd+4Ae) +18ab°d*e (2Bd+5Ae) +b®d® (Bd+6Ae)) x® +
%be (2a°Be*+5a*be* (6Bd+Ae) +20a’b*de’ (5Bd+2Ae) +
25a’°b’d’e? (4Bd+3Ae) +10ab*d’e (3Bd+4Ae) +b°d* (2Bd+5Ae)) x°+
%bzez (3a*Be*+4a’be’ (6Bd+Ae) +9a°b’°de* (5Bd+2Ae) +
6ab>d’e (4Bd+3Ae) +b*d® (3Bd+4Ae)) x*+

lb3e3 (20a3Be3+15a2be2 (GBd+Ae) +18ab*de (5Bd+2Ae) +5b3d? (4Bd+3Ae)) X
11

lb“e4 (5a23e2+2abe (GBd+Ae) +b2d (5Bd+2Ae)) x12 ¢
4

1 1
— b°e® (6de+Abe+6aBe) x13 + — b® B e® x*
13 14
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Problem 1042: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A +BX) (d+ex)5d1x

Optimal (type 1, 240 leaves, 2 steps):

(Ab-aB) (bd—ae)s(a+bx>7 (bd—ae)4(de+5Abe—6aBe> <a+bx)8
7 b’ : 8 b’

5e(bd-ae)’ (bBd+2Abe-3aBe) (a+bx)® e?(bd-ae)?(bBd+Abe-2aBe) (a+bx)™

+

+

9 b’ b’
5e3 (bd—ae) (2de+Abe—3aBe) (a+bx)11

+

11 b’
e* (5bBd+Abe-6aBe) <a+bx)12 B e5 (a+bx)13

+

12 b’ 13 b’

Result (type 1, 907 leaves):

1
a®Ad° x+ —a°d* (6Abd+aBd+5aAe) X2 +
2

la“d3 (aBd (6bd+5ae) +5A (3b*d*+6abde+2a’e’)) x>+
3

Za3d2 (aBd (3b*>d*+6abde+2a*e?) +A (4b°d>+15ab’°d’e+12a’bde’+2a’e’)) x* +
a’d (aBd (4b°d’+15ab’°d’e+12a°bde’+2a’e’) +
A(3b*d*+20ab’d’e+30a’b’d’e®*+12a’bde’+a*e?)) x° +
ia (5aBd (3b*d*+20ab*d*e+30a’b*d*e’*+12a’bde’ +a*e?) +
A(6b°d>+75ab*d*e+200a*b*>d*e*+ 150 a>b*d* e’ +30a*bde* +a’e®) ) x®+
3(aB (6b°d°>+75ab%d* e +200a°b>d*> e’ + 150 a° b*d* e’ +30a* bde* + a° e°) +
Ab (b°d®+30ab*d*e+150a*b>d>e*+200a*b*d*e*+75a*bde* +6a° ) ) X +
ib (6a°Be®+150a*b*>d’e? (Bd+Ae) +100a°b’°de’ (2Bd+Ae) +
15a*be* (5Bd+Ae) +30ab*d’e (Bd+2Ae) +b>d* (Bd+5Ae)) x®+
sze (3a*Be*+12ab’d’e (Bd+Ae) +15a°b’>de? (2Bd+Ae) +
4a’be’ (5Bd+Ae) +b*d® (Bd+2Ae)) x°+
§b3e2 (4a°Be’+2b’d* (Bd+Ae) +6ab’de (2Bd+Ae) +3a’be’ (5Bd+Ae)) x?+
ib“é (15a*’Be®+5b°d (2Bd+Ae) +6abe (5Bd+Ae)) x™+

1 1
—b’e* (5bBd+Abe+6aBe) x?+ —b®Be®x"
12 13

| 73

+
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Problem 1043: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A +BX) (d+ex)4d1x

Optimal (type 1, 204 leaves, 2 steps):
(Ab-aB) (bd—ae)A(a+bx>7 (bd—ae)3(de+4Abe—5aBe> (a+bx>8
7 b : 8 b
2e (bd-ae)® (2bBd+3Abe-5aBe) (a+bx)’
9 b®
e? (bd-ae) (3bBd+2Abe-5aBe) (a+bx)™
5 b
e’ (4bBd+Abe-5aBe) (a+bx)' Be* (a+bx)"

+

11 b 12 b®

+

+

+

Result (type 1, 762 leaves):
1
a®Ad*x+ —a° d? (6Abd+aBd+4aAe) x2 +
2
a*d? (2aBd (3bd+2ae) +3A(5b2d2+8abde+2a2e2)) X3 +
ald <3aBd (5b2d2+8abde+2a2e2) +4A(5b3d3+15ab2d2e+9a2bde2+a3e3)) x4+

a’> (4aBd (5b°d’+15ab’d’e+9a’bde’+a’e’) +

VR AR W[k

A (15b*d*+80ab*d’e+90a*’b*d*e*+24a’bde’ +a*e*) ) x° +
ia (6Ab (b4d4+193b3d3e+20a2b2d2e2+10a3bde3+a4e4) +

aB (15b*d*+806ab’d*e+90a’b’d’e’+24a’bde’ +a*e?)) X +
%b (6aB (b*d*+10ab’d’e+20a’b’d’e’+10a’bde’ +a*e?) +

Ab (b*d*+24ab>d’e+90a2b?d>e?+80a’bde’ +15a%e?)) X +

b> (15a*Be*+20a’be’ (4Bd+Ae) +30a’°b’de® (3Bd+2Ae) +

0 |

12ab3d?e (2Bd+3Ae) +b*d? (Bd+4Ae)) x& +

b*e (20a’Be*+15a*be? (4Bd+Ae) +12ab’de (3Bd+2Ae) +2b>d* (2Bd+3Ae)) x°+

O |

Lopee2 (15a°Be*+6abe (4Bd+Ae) +2b°d (3Bd+2Ae)) x¥+
10

1 1
—b°e3 (4de+Abe+6aBe) x + — b® B e* x12
11 12

Problem 1044: Result more than twice size of optimal antiderivative.

j(a+bx)6 (A +BXx) (d+ex)3d1x
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Optimal (type 1, 159 leaves, 2 steps):

(Ab-aB) (bd-ae)? (a+bx>7+ (bd-ae)? (bBd+3Abe-4aBe) (a+bx)®
7 b> 8 b°

e(bd-ae) (bBd+Abe-2aBe) (a+bx)® e?(3bBd+Abe-4aBe) (a+bx)™ Be®(a+bx)™

+ +

3b° 10 b® 11b°

+

Result (type 1, 586 leaves):

a6Ad3x+la5d2 (6Abd+aBd+3aAe) x% +a*d (aBd (2bd+ae> +A(5b2d2+6abde+a2e2)) x3 +
2

1 1
—a’(3aBd (5b2d2+6abde+a2e2) +A(20b3d3+45ab2dze+18a2bde2+a3e3)) x4+ = a?
4 5
(aB (20b>d®>+45ab*d’e+18a’bde*+a’e’) +3Ab (5b>d>+20ab*d*’e+15a*bde*+2a%e?))
1
x5+—ab(aB<5b3d3+20ab2d2e+15a2bde2+2a3e3> +
2
1
Ab (2b3d3+15ab2d2e+20a2bde2+5a3'e3))x6+fb2
7
(3aB (2b*d*+15ab*d*’e+20a*bde*+5a’e’) +Ab (b’d>+18ab’d’e+45a°bde® +20a%e?))

x7+1b3 (20a°Be*+18ab’*de (Bd+Ae) +15a%be? (3Bd+Ae) + b3 d? (Bd+3Ae)) x& +
8

Thte (5a®Be*+b’d (Bd+Ae) +2abe (3Bd+Ae)) x°+

3

1 1
—b’e? (3de+Abe+6aBe) xt + — b Be3 x!
10 11

Problem 1045: Result more than twice size of optimal antiderivative.

J(a+bx)6 (A + B X) (d+ex)2d1x

Optimal (type 1, 118 leaves, 2 steps):

(Ab-aB) (bd-ae)? (a+bx)’ (bd-ae) (bBd+2Abe-3aBe) (a+bx)®
7 b* : 8 b*

e (2bBd+Abe-3aBe) (a+bx>9 Bez(a+bx)1‘a

+

9b* 10 b*

+

Result (type 1, 386 leaves):

X (210a6 (4A(3d2+3dex+e2x2) +B X (6d2+8dex+3e2x2)) +
2520

252a°bx (5A (6d*+8dex+3e’x?) +2Bx (10d*+15dex+6e*x?)) +

630 a* b? x> <2A<10d2+15dex+6e2x2) +BX (15d2+24dex+10e2x2)) +
120a°b> X (7A (15d* +24dex+10e”*x*) +4Bx (21d*+35dex+15e*x?) ) +
45a°b*x* (8A (21d*+35dex+15e”x*) +5Bx (28d*>+48dex+21e*x?)) +
30ab’x> (3A (28d*+48dex+21e’x?) +2Bx (36d*+63dex+28e>x?)) +
b®x® (10A (36d* +63dex+28e’x*) +7Bx (45d*+80dex+36e*x?)))
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Problem 1046: Result more than twice size of optimal antiderivative.

J(aerx)6 (A+Bx) (d+ex) dx

Optimal (type 1, 75leaves, 2 steps):
(Ab-aB) (bd-ae) (a+bx>7 (bBd+Abe-2aBe) (a+bx)8 Be (a+bx>9
+

+

7 b3 8 b3 9 b3

Result (type 1, 231 leaves):

1
—— x (84a% (3A (2d+ex) +Bx (3d+2ex
L, X (842° (3A (2d-ex) <Bx (3d+2¢ex))

126 a* b? x? (5A(4d+3ex) +3Bx<5d+4ex)) +252a°bx (Bx (4d+3ex) +A(6d+4ex)) +
168a° b’ x* (3A (5d+4ex) +2Bx (6d+5ex)) +36a°b*x* (7A (6d+5ex) +5Bx (7d+6ex)) +
18ab®x®> (4A (7d+6ex) +3Bx (8d+7ex)) +b®x® (9A (8d+7ex) +7Bx (9d+8ex)))

Problem 1047: Result more than twice size of optimal antiderivative.
J(aerx)6 (A +Bx) dx
Optimal (type 1, 38leaves, 2 steps):

(Ab—aB) (a+bx)7 B(aerx)8
+
7 b2 8 b2

Result (type 1, 122 leaves):
1
—x (28a° (2A+Bx) +56a°bx (3A+2Bx] +70a*b*x*> (4A+3Bx) +
56
56a’b> x> (5A+4Bx) +28a*b*x* (6A+5Bx) +8ab>x* (7TA+6Bx) +b®x°® (8A+7Bx))

Problem 1048: Result more than twice size of optimal antiderivative.

dx

(a+bx)® (A+Bx)
J d+ex
Optimal (type 3, 220 leaves, 2 steps):
b(bd-ae)® (Bd-Ae)x (bd-ae)*(Bd-Ae) (a+bx)? (bd-ae)’(Bd-Ae) (a+bx)>

+ —

e’ 2eb 3e°
(bd-ae)? (Bd-Ae) (a+bx)® (bd-ae) (Bd-Ae) (a+bx)®
4e* : 5e3
(Bd-Ae) (a+bx)® B(a+bx)” (bd-ae)®(Bd-Ae)Log[d+ex]
6 e? : 7be ) e

Result (type 3, 501 leaves):
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1
420 et

(ex (420a63e6+1260a5be5 (—2Bd+2Ae+Bex) +

1050 a*b*e* (3Ae (-2d+ex) +B (6d*-3dex+2e*x?)) +
700a’b’e’ (2Ae (6d°-3dex+2e*x?) +B (-12d’+6d’ex-4de*x*+3e>x?)) +
105 a2 b* e? <5Ae (—12d3+6d2ex—4de2x2+3e3x3) +
B (60d*-30d>ex+20d*e*x*-15de’x* +12e*x*) ) +
42ab’e (Ae (60d*-30d’ex+20d*e®x*-15de’x® + 12e* x*) +
B (—60d5+30d4ex—20d3e2x2+15d2e3x3—12de4x4+10e5x5)) +
b® (7Ae (-60d°+30d*ex-20d>e*x*+15d° e’ x* -12de* x* + 10> x°) +
B (420d°-210d°>ex +140d* e’ x*-105d’ e’ x*> + 84d*e* x* - 70d e x° + 60 e®x°®) ) ) -
420 (bd—ae)6 (Bd-Ae) Log[d+ex])

Problem 1049: Result more than twice size of optimal antiderivative.

dx

J(a+bx)6 (A+BX)

(d+ex)2

Optimal (type 3, 277 leaves, 2 steps):
3b(bd-ae)® (7bBd-5Abe-2aBe) x

+

e7

(bd—ae)6 (Bd-Ae) 5b2 (bd—ae)3 (7bBd-4Abe-3aBe) (d+ex)2
. _
e® (d+ex) 2e8

5b> (bd-ae)? (7bBd-3Abe-4aBe) (d+ex)’
3e®
3b% (bd-ae) (7bBd-2Abe-5aBe) (d+ex)® b°(7bBd-Abe-6aBe) (d+ex)®

4 e ) 5e8 :
b® B (d+ex)6 (bd—ae)5 (7bBd-6Abe-aBe) Log[d+ex]
+
6 e8 e

+

8

Result (type 3, 643 leaves):
1
60e® (d+ex)
450a* b’ e (2Ae (-d*+dex+e?x?) +B (2d’-4d’ex-3de*x*+e*x?)) +2002a%b> e’
(3Ae (2d*-4d*’ex-3de*x*+e*x?) +2B (-3d*+9d’ex+6d°e*x* -2de* x> +e*x*)) +
75a*b*e? (4Ae (-3d*+9d’ex+6d*e’x*-2de’x® +e* x*) +
B(12d>-48d*ex-30d’e®x*+10d’e® x> -5de*x* +3e°x°) ) +
6ab>e (5Ae (12d°>-48d*ex-30d’e*x*+10d’ e’ X’ -5de*x* +3e° x°) -
6B (10d°-50d°ex-30d*e*x*+10d’ e’ x*-5d’e* x* +3de®x* - 2e°x%) ) +
b® (6Ae (-10d°+50d° ex+30d*e*x*-10d° e’ x* +5d%e* x* -3de’x®> +2e°x®) +
B (60d -360d°ex-210d°e*x*+70d*e®x*>-35d>e* x* +21d* e’ x° - 14de®x® + 10 e’ X)) +
60 (bd-ae)® (7bBd-6Abe-aBe) (d+ex) Log[d+eX]

60 a® e’ (Bd—Ae) +360a°be’ (Ade+B (—d2+dex+e2x2)) +
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Problem 1053: Result more than twice size of optimal antiderivative.

dx

J(a+bx)6 (A+BX)

(d+ex)®

Optimal (type 3, 272 leaves, 2 steps):
b> (6bBd-Abe-6aBe)x bsBx? (bd-ae)®(Bd-Ae)

+ + -
e7 2 e 5e8(d+ex)5

(bd-ae)® (7bBd-6Abe-aBe) b(bd-ae)® (7bBd-5Abe-2aBe)

. _
4e8 (d+ex)4 e8 (d+ex)3

5 b2 (bd-ae)3 (7bBd-4Abe-3aBe) 5b (bd-ae)2 (7bBd-3Abe-4aBe)

+ +
2 ed (d+ex)2 e® (d+ex)

3b* (bd-ae) (7bBd-2Abe-5aBe) Log[d+ex]

e8

Result (type 3, 633 leaves):
1
20e® (d+ex)®
5a*b’e* (2Ae (d®+5dex+10e’x*) +3B (d*>+5d*ex+10de’x*+10e’x*)) -20a° b’ e’
(Ae (d*+5d*’ex+10de*x*+10e’x’) +4B (d*+5d’ex+10d*’e*x* +10de’ x> +5e*x*) ) +
5a’b*e’ (-12Ae (d*+5d’ex+10d* e’ x*+10de’*x* + 5e* x*) +
Bd (137d*+625d> e x + 1100 d* e® x* + 900 d e x* + 360 &* x*) ) +
2ab’e (Ade (137d*+625d> e x + 1100 d* e* x> + 900 d e X° + 300 e* x*) -
6B (87d°+375d° e x + 600 d* e* x> + 400 d> e’ x*> + 50 d’ e* x* - 50d e® x* - 18 e® x°) ) +
b® (-2Ae (87d°+375d° e x+ 600 d* e* x> + 400 d> & x* + 50 d* e* x* - 50.d e x° - 10 e° x°) +
B (459d” +1875d° e x + 2700 d> e* x* + 1300 d* & X° - 400 d° e* x* - 500 d* > x* - 70 d e°® x° +
10e’x’)) +60b* (bd-ae) (7bBd-2Abe-5aBe) (d+ex)5Log[d+ex})

(—a‘se6 (4Ae+B (d+5ex))-2a’be’ (3Ae (d+5ex) +2B (d>+5dex+10e*x*)) -

Problem 1054: Result more than twice size of optimal antiderivative.

dx

J<a+bx>6 (A +BX)

(d+ex)’

Optimal (type 3, 278 leaves, 2 steps):



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb | 79

b6 B x (bd—ae)6<Bd—Ae)
N _
e’ 6 ed (d+ex)6

(bd—ae)s (7bBd-6Abe-aBe) 3b (bd—ae)4 (7bBd-5Abe-2aBe)

. _
5e8(d+ex)5 4e8(d+ex)4

5 b2 (bd—ae)3 (7bBd-4Abe-3aBe) 5b (bd—ae)z (7bBd-3Abe-4aBe)

N _
X (d+ex)3 2e8 (d+ex)2

3b* (bd-ae) (7bBd-2Abe-5aBe) b°>(7bBd-Abe-6aBe) Log[d+ex]

e8 (d+ex) e8

Result (type 3, 619 leaves):

1 (2a"’e6 (5Ae+B (d+6ex)) +6a°be’ (2Ae (d+6ex) +B (d>+6dex+15e’x2)) +

60e® (d+ex)®
15a%b?e* (Ae (d®>+6dex+15e°x?) +B (d*+6d’ex+15de’x* +20e>x?) ) +20a° b? &’
(Ae (d®>+6d*ex+15de*x*+20e’x?) +2B (d*+6d’ex+15d*e*x*+20de* x>+ 15e* x*) ) +
30a*b*e? (Ae (d*+6d’ex+15d°e*x* +20de’ x> + 15e* x*) +
5B (ds+6d4ex+15d3e2x2+20d2e3x3+15de4x4+6e5x5)) -
6ab’e (-10Ae (d®*+6d*ex+15d°e*x*+20d* e’ x* +15de* x* + 6 €° x°) +
Bd (147 d° + 822d" e x + 1875 d> e® x> + 2200 d* e* x> + 1350 d e* x* + 360 €° X°) ) -
b® (Ade (147 d> + 822 d* e x + 1875 d* e* x* + 2200 d* ® x> + 1350 d * x* + 360 > X° ) -
B (669 d” + 3594 d° e x + 7725 d> e® x* + 8200 d* e x* + 4050 d* e* x* + 360 d* > X -
360de®x®-60e’x’)) +60b> (7bBd-Abe-6aBe) (d+ex)6Log[d+ex])

Problem 1055: Result more than twice size of optimal antiderivative.

(a+bx)® (A+Bx)
J dx

<d+ex)8

Optimal (type 3, 213 leaves, 3 steps):
(Bd-Ae) (a+bx)”  B(bd-ae)® 6bB(bd-ae)® 15b2B (bd-ae)*

+

_7e(bd—ae) (d+ex)7_6e8(d+ex)6 5e8(d+ex)5 4e8(d+ex)4

+

20b>B (bd-ae)® 15b*B (bd-ae)? 6b°B (bd-ae) bSBLog[d+ex]
- + +
3 e8 (d+ex)3 2 e8 (d+ex)2 e® (d+ex) e8

Result (type 3, 615leaves):
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1

420 (d+ex)’
(10a6e6 (6Ae+B (d+7ex))+12a°be’ (5Ae (d+7ex) +2B (d*+7dex+21e*x*)) +
15a%b’e* (4Ae (d*+7dex+21e*x®) +3B (d®+7d*ex+21de*x*+35e’>x*) ) +20a’ b’ e’
(3Ae (d>+7d°ex+21de’x*+35e>x?) +4B (d*+7d’ex+21d*e*x*+35de’*x*>+35e*x*) ) +
30a*b*e” (2Ae (d*+7d’ex+21d*e®*x*+35d e’ x* +35e* x*) +
5B (d°+7d*ex+21d’e®x*+35d°e>x*>+35de*x* +21e°x°) ) +
60ab’e (Ae (d>+7d*ex+21d’e*x*+35d* e’ x* +35de* x* + 21’ X°) +
6B (d°+7d>ex+21d*e®*x*+35d>e* x> +35d%e* x* +21d e’ x* + 7e°x°) ) +
b® (6@Ae (d®+7d>ex+21d*e?x*+35d% e’ x* +35d*e* x* + 21d e’ x® + 7e® x®) -
Bd (1689 d° + 7203 d® e x + 20139 d* e x* + 30625 d* e’ x® + 26950 d* e* x* +
13230de” x° + 2940 e° x°) ) - 420b°B (d+ex>7Log[d+ex])

Problem 1056: Result more than twice size of optimal antiderivative.

(a+bx)® (A+Bx)
j dx

(d+ex)9

Optimal (type 1, 86 leaves, 2 steps):
(Bd-Ae) (a+bx)”  (7bBd+Abe-8aBe) (a+bx)’
+

_8e(bdfae) (d+ex)8 56e(bdfae)2(d+ex>7

Result (type 1, 597 leaves):

ot (a®e® (7Ae+B (d+8ex)) +2a’be® (3Ae (d+8ex) +B (d*+8dex+28e’x*)) +
56e® (d+ex)®
a*b’e* (5Ae <d2+8dex+28e2x2) +3B <d3+8d2ex+28de2x2+56e3x3)) +4a°b%e?
(Ae (d*+8d*’ex+28de*’x*+56e’x?) +B (d*+8d’ ex+28d*e*x*+56de’* x> +70e* x*) ) +
a’b%e? (3Ae (d*+8d*ex+28d°e®>x*+56de’ X’ + 70 e* x*) +
5B (d°+8d*ex+28d’e’x*+56d*e>x*>+70de*x* +56°x°) ) +
2ab’e (Ae (d5+8d4ex+28d3e2x2+56d2e3x3+70de4x4+56e5x5> +
3B (d®+8d>ex+28d*e*x*+56d’> e’ x’>+70d*e*x* + 56 de” x° + 28 e®x°®) ) +
b® (Ae (d®+8d>ex+28d*e®x*+56d> e’ x*>+70d* e* x* + 56 d e® x° + 28 €® x®) +
7B (d7+8d6ex+28d5e2x2+56d4e3x3+70d3e4x4+56d2e5x5+28de5x6+8e7x7>))

Problem 1057: Result more than twice size of optimal antiderivative.

dx

J<a+bx>6 (A +BXx)

(d+ex>:Le

Optimal (type 1, 135leaves, 3 steps):
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(Bd-Ae) <a+bx)7
_9e (bd-ae) (d+ex)9 '

(7bBd+2Abe-9aBe) (a+bx)7 b(7bBd+2Abe-9aBe) (a+bx)7

+

72e(bd—ae)2(d+ex)8 504e(bd—ae)3(d+ex)7

Result (type 1, 603 leaves):
1

504 e8 (d+ex)9

(7a°e® (8Ae+B (d+9ex))+6a°be’ (7Ae (d+9ex) +2B (d*+9dex+36e”x?)

) +

15 a* b2 e* (2Ae (d2+9dex+36e2x2) +B (d3+9d2ex+36de2x2+84e3x3)) +4a*b3ed

| 81

(5Ae (d3+9d2ex+36de2x2+84e3x3> +4B (d4+9d3ex+36d2e2x2+84de3x3+126e4x4)) +

3a’b*e? (4Ae (d*+9d’ex+36d*e*x* +84de’x® + 126 e x*) +

5B (d°+9d*ex+36d> e’ x*+84d*e>x* + 126 d e’ x* + 126 € x°) ) +
6ab’e (Ae (d°+9d*ex+36d> e’ x*+84d%e’ x> + 126 de® x* + 126 €° X°) +

2B (d°+9d’ex+36d*e®x* +84d> e’ x>+ 126 d*e* x* + 126 de” x° + 84 e®x®) ) +
b (2Ae (d®+9d°ex+36d* e’ x*+84d>e® x> + 126 d* e* x* + 126 d > x> + 84 e x°) +

7B (d7+9d6ex+36d5e2x2+84d4e3x3+126d3e4x4+126d2e5x5+84de5x6+36e7x7)))

Problem 1058: Result more than twice size of optimal antiderivative.

dx

J<a+bx>6 (A +BX)

(d+ex)11

Optimal (type 1, 185leaves, 4 steps):
(Bd-Ae) (a+bx)’ (7bBd+3Abe-10aBe) (a+bx)’

.
10e (bd-ae) (d+ex)10 90e(bd—ae>2(d+ex)9
b(7bBd+3Abe-10aBe) (a+bx)’

b2 (7bBd+3Abe-10aBe) (a+bx)’
.
360e(bd—ae)3(d+ex)8 2520e<bd—ae)4(d+ex)7

Result (type 1, 602 leaves):
1

i 2520 e® (d+ex)“’

(28a°e® (9Ae+B (d+10ex)) +42a’be® (4Ae (d+10ex) +B (d*+10dex+45e°x*)) +
15a*b%e* (7Ae (d*+10dex+45e*x?) +3B (d>+10d*ex+45de*x* + 120> %) ) +
20a*b*e® (3Ae (d’ +10d*ex+45de’x* +120e> x?) +

2B (d*+10d’ex+45d*e*x*+120d e’ x> + 210 e* x*) ) +
30a’b*e? (Ae (d*+10d’ ex+45d*e?x* + 120d e’ x> + 210 e* x*) +
B (d®+10d*ex+45d>e®x* +120d* e’ x> + 210 d e* x* + 252 ° X°) | +
6ab’e (2Ae (d>+10d*ex+45d> e’ x* +120d* e’ x> + 210d e* x* + 252 €° X°) +
3B (d®+10d°ex+45d* e’ x*+120d> e’ x* + 210 d* e* x* + 252d e® x° + 210 e° x°) ) +
b® (3Ae (d®+10d° ex+45d*e*x* + 120d> e x* + 210d* e* x* + 252 d e’ x* + 210 x®) + 7B

(d7+1ed6ex+45d5e2x2+120d4e3x3+21@d3e4x4+252d2e5x5+210de5x6+120e7x7)))
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Problem 1059: Result more than twice size of optimal antiderivative.

dx

J(a+bx)6 (A+BX)

(d+ex)12

Optimal (type 1, 235leaves, 5 steps):
(Bd-Ae) (a+bx)’

+

1le (bd-ae) (d+ex)11

(7bBd+4Abe-11aBe) (a+bx)7 b(7bBd+4Abe-11aBe) (a+bx)7
.

+

110e<bd—ae)2(d+ex)le 330e(bd—ae)3(d+ex)9

b2 (7bBd+4Abe-11aBe) (a+bx>7 b*> (7bBd+4Abe-11aBe) (a+bx)7
+

1320e(bd—ae)4(d+ex)8 924Oe(bd—ae)5(d+ex)7

Result (type 1, 605 leaves):
1

9240 €® (d + e x) n

(84a°e® (16Ae+B (d+1lex)) +56a°be’ (9Ae (d+1lex) +2B (d*+1l1dex+55e*x*)) +
35a*b%*e* (8Ae (d®+11dex+55e*x%) +3B (d®>+11d°ex+55de’x* +165e> X)) +
20a’b3 el (7Ae (d3+11d2ex+55de2x2+165e3x3) +
4B (d*+11d>ex+55d°e*x* + 165d e’ x> + 330 e* x*) ) +
10a*b*e” (6Ae (d*+11d>ex+55d*e®x* + 165d e® x> + 330 * x*) +
5B (d°+11d*ex+55d>e*x*+165d* e x> + 330 de® x* + 462 x°) ) +
4ab’e (5Ae (d°+11d*ex+55d> e’ x* +165d* e’ x> + 338 d e* x* + 462 €> X°) +
6B (d°+11d°ex+55d* e x*+165d> e’ x> + 330 d” e* x* + 462d e X° + 462 e° x°) ) +
b® (4Ae (d®+11d°>ex+55d*e®x* +165d’ e® x> + 330d* e* x* + 462 d > x> + 462 e® x®) + 7B
(d7+11d6ex+55d5e2x2+165d4e3x3+330d3e4x4+462d2e5x5+462de5x6+330e7x7)))

Problem 1060: Result more than twice size of optimal antiderivative.

(a+bx)® (A+Bx)
J dx

(d+ex)13

Optimal (type 1, 292 leaves, 2 steps):
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(bd—ae)G(Bd—Ae) (bd—ae)5(7de—6Abe—aBe)

.
12 e8 <d+ex)12 11 e8 (d+ex)11

3b (bd—ae)4 (7bBd-5Abe-2aBe) 5b? (bd—ae)3 (7bBd-4Abe-3aBe)

.
10 e8 (d+ex)10 9 e (d+ex)9

5b3 (bd—ae)z (7bBd-3Abe-4aBe)

8 e8 (d+ex)8

3b* (bd-ae) (7bBd-2Abe-5aBe) b°(7bBd-Abe-6aBe) bé B

. _
7 e8 <d+ex)7 6 e? (d+ex)6 5e8 (d+ex)5

Result (type 1, 600 leaves):
1

27720 e8 (d+ex)12
(210a%€® (11Ae+B (d+12ex)) +252a°be’ (5Ae (d+12ex) +B (d*+12dex+66e* X)) +
210a*b*e* (3Ae (d*+12dex+66e*x?) +B (d>+12d*ex +66de’ x* + 220> X°) ) +
1402’ b’ e’ (2Ae (d*+12d°ex+66de® x* +220e X°) +
B (d4+12d3ex+66d2e2x2+220de3x3+495e4x4)) +
15a*b*e? (7Ae (d*+12d>ex +66d* e* x* + 220d e® x> + 495 e* x*) +
5B (d°>+12d*ex+66d>e’x*+220d* e’ x> +495de* x* + 792e° x°) ) +
30ab’e (Ae (d5+12d4ex+66d3e2x2+220d2e3x3+495de4x4+792e5x5) +
B (d®+12d°ex+66d*e?x*+220d> e x* +495d* e* x* + 792d > x* + 924 €® x°) ) +
b® (5Ae (d®+12d>ex+66d*e?x* +220d> e* x> + 495 d* e* x* + 792d > x* + 924 e® x®) + 7B
(d”+12d°ex+66d°e?x*+220d* e x> + 495 d> e* x* + 792d* e x> + 924 d e® x® + 7927 X’ ) )

Problem 1061: Result more than twice size of optimal antiderivative.

dx

J(a+bx)6 (A+BX)

(d+ex)14

Optimal (type 1, 292 leaves, 2 steps):
(bd-ae)® (Bd-Ae) (bd-ae)’(7bBd-6Abe-aBe)

+

13 e8 <d+ex)13 12 e8 (d+ex>12

3b (bcl-ae)4 (7bBd-5Abe-2aBe) b2 (bol-ae)3 (7bBd-4Abe-3aBe)

.
11 e8 (d+ex)11 2 e8 (d+ex)10

5b3 (bd-ae)2 (7bBd-3Abe-4aBe)

9 e8 (d+ex)9

3b* (bd-ae) (7bBd-2Abe-5aBe) b°>(7bBd-Abe-6aBe) bé B
. -
ge® (d+ex)® 7e® (d+ex)’ 6e® (d+ex)®

Result (type 1, 605 leaves):
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1

72072¢e® (d+ex)®
(462a%e® (12Ae+B (d+13ex)) +252a°be’ (11Ae (d+13ex) +2B (d*+13dex+78e*x?)) +
126 a*b’e* (10Ae (d*+13dex+78e’x*) +3B (d®+13d°ex+78de’ x* + 286> X°) ) +
56a*b*e® (9Ae (d®+13d*ex+78de”x*+286e>x?) +
4B (d*+13d’ex+78d* e’ x* +286de’ x>+ 715e* x*) ) +
21a*b*e? (8Ae (d*+13d>ex+78d*e® x* + 286d e’ x> + 715 e* x*) +
5B (d°>+13d*ex+78d’ e’ x*+286d” e’ x? +715de* x* + 1287 e’ x°) ) +
6ab’e (7Ae (d®+13d*ex+78d>e*x* +286d* e’ x* + 715d e* x* + 1287 ® x°) +
6B (d®+13d°ex+78d*e?x* +286d° e x> + 715d* e* x* + 1287 d e* x° + 1716 €® X°) ) +
b (6Ae (d®°+13d>ex+78d*e?x* +286d> e® x> + 715d* e* x* + 1287 d e* x° + 1716 e® x®) + 7B (d’ +
13d°ex+78d° e* x* + 286 d* e’ x> + 715d> e* x* + 1287 d*e® x° + 1716 d e® x° + 1716 €’ X’ ) )

Problem 1062: Result more than twice size of optimal antiderivative.

dx

J<a+bx)6 (A +BX)

(d+ex)15

Optimal (type 1, 292 leaves, 2 steps):
(bd-ae)® (Bd-Ae) (bd-ae)®(7bBd-6Abe-aBe)

+

14 e8 <d+ex)14 13 e8 (d+ex)13

b(bd-ae)* (7bBd-5Abe-2aBe) 5b?(bd-ae)’(7bBd-4Abe-3aBe)

N
4 8 <d+ex)12 11 e8 (d+ex)11

b>(bd-ae)? (7bBd-3Abe-4aBe) b*(bd-ae) (7bBd-2Abe-5aBe)

+

2e8 (d+ex>10 3e3(d+ex)9
b> (7bBd-Abe-6aBe) bé B
8e8(d+ex)8 7 e8 (d+ex)7

Result (type 1, 602 leaves):
1

24024 % (d + ex)14

(132a°e® (13Ae+B (d+14ex)) +132a°be’ (6Ae (d+14ex) +B (d*+14dex+91e* X)) +
30a%b’e* (11Ae (d*+14dex+91e’x*) +3B (d®+14d*’ex+91de’x* +364 e’ X°) ) +
24a*b*e® (5Ae (d’+14d*ex+91de’x* +364e>x%) +

2B (d*+14d’ex+91d*e*x*+364de’ x> + 1001 e* x*) ) +
4a’b*e? (9Ae (d*+14d>ex+91d* e’ x* +364de’ x> + 1001 e* x*) +
5B (d°+14d*ex+91d’e®x*+364d” e’ x* +1001de* x* + 2002 ° x°) | +
2ab’e (4Ae (d°+14d*ex+91d> e’ x* + 364 d* e’ x* + 1001 d e* x* + 2002 €° X°) +
3B (d®+14d°ex+91d*e’x*+364d> e’ x* + 1601 d* e* x* + 2002 d e® x° + 3003 €® x°®) ) + b°
(Ae <d6+14d5ex+91d4e2x2+364d3e3x3+1061d2e4x4+2002de5x5+3603e6x5) +B (d7+14
d®ex+91d°e® x* + 364 d* e’ x> + 1001 d’ e* x* + 2002 d* > x> + 3003 d e® x® + 3432 e’ X7} |
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Problem 1063: Result more than twice size of optimal antiderivative.

J(aerx)l(a (A+BX) (d+ex)13d1x

Optimal (type 1, 464 leaves, 2 steps):
(bd—ae)10 (Bd-Ae) <d+ex)14 (bd—ae)9 (11bBd-10Abe-aBe) (d+ex)15

14 e'? 15 e'?
5b(bd-ae)® (11bBd-9Abe-2aBe) (d+ex)™

+
16 el?

15 b2 (bd—ae)7 (11bBd-8Abe-3aBe) (d+ex)17
17 e12

5 b3 (bd-ae)6 (11bBd-7Abe-4aBe) (d+ex)18
3e12

42 b4 (bdfae)s (11bBd-6Abe-5aBe) (d+ex)19

+

19 el2
21b° (bdfae)4 (11bBd-5Abe-6aBe) (d+ex)2‘a

10 e!?
10 b° (bd—ae)3(11de—4Abe—7aBe) (d+ex)21
7 el?
15b7 (bd-ae)? (11bBd-3Abe-8aBe) (d+ex)?
222 :
5b® (bd-ae) (11bBd-2Abe-9aBe) (d+ex)?
23 el? }
b® (11bBd-Abe-10aBe) (d+ex)* blB (d+ex)”
24 el? : 25 el?

Result (type 1, 3532 leaves):

1
a? Ad x+ — a°d*? (10Abd+aBd+13aAe) X2 +
2

L g8 gu (aBd (16bd+13ae) +A (45b>d*+136abde+78a%e®)) x* +
3

1
—a’ g (aBd (45b2d2+136abde+78a2e2) + A (120b3d3+585ab2d2e+780a2bde2+286a3e3>)
4

x“+§a6d9 (aBd (120b>d®>+585ab*d*e+780a’bde’ + 2862 €’) +
5A (42b%d*+312ab’d’e+702a’b>d* e’ +572a’bde’ +143a%e?) ) X° +
ianS (5aBd (42b*d*+312ab>d’e+702a’ b’ d’e* +572a’ bde’ + 143 a%e?) +
A (252b° d° +2730ab* d* e + 9360 a° b> d® e® + 12870 a> b>d* e* + 7150 a* bd e* + 1287 2% e®) ) x® +
3a4d7 (aBd (252b°d° + 2730 ab* d* e + 9360 a* b d* e* + 12870 3> b* d* ® +
7150 a*bde® + 1287 a° e®) +3A (70b°d® + 1692 ab> d> e + 5460 a® b* d* e® +
11440 2% b*>d*>e® + 10725 a* b* d® e* + 4290 2> bd e® + 572a°e®) ) x” +
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3
—a’d® (aBd (70b°d®+ 1092 ab> d> e + 5460 a® b* d* e® + 11440 a° b’ d’ e’ + 10725 a* b* d® e +
8

4290a°bde® +572a%e®) + A (40b”d” +910ab®d®e + 6552 b> d> e” +

20020 a° b* d* e® + 28600 a* b> d> e* + 19305 a° b d* e + 5720 a°bd e® + 572a” €7 ) ) x® +

1
—a’d® (aBd (40b’ d” +910ab®d® e + 6552 a* b° d° e + 20020 a> b* d* &’ +
3

28600 a* b3 d3e* +19305a° b2 d?e® +5720a°bd e + 572 a’ e7) +
A (15 b8 d® +520ab’ d” e + 5460 a® b® d® €% + 24024 a3 b° d° e® + 50050 a* b* d* e* +
51480 a° b’ d’> e’ + 25740 a°b>d* e® + 57202’ bd e’ +429a%e®) ) x° +
1
—ad* (SaBd (15b3d8+520ab7d7e+546@a2b6d6e2+24024a3b5d5e3+
10
50050 a* b* d* e* + 51480 a° b’ d” e® + 25740 a° b* d® e® + 57202’ bd e’ + 429 2% €?) +
5A (2b°d’+117ab%d® e+ 1872a*b’ d’ e® + 120122 b°d° e’ + 36036 a* b> d> e* +
54054 a° b*d*e® + 41184 a°b>d3e® + 15444 a” b*> d?* e’ + 2574 a% b d e® + 143 2° e9)) xte 4
1
—d’ (5aBd (2b°d’+117ab®d® e + 1872a° b’ d” e* + 120122 b® d® e® + 36036 a* b> d> e +
11
54054 a° b*d*e® + 41184 a°b>d3e® + 15444 a” b*> d?* e’ + 2574 a% b d e® + 143 2° e9) +
A (b*d'+130ab’d’ e+ 3510 2> b® d® e + 343202 b’ d’ e + 150150 a* b® d° e* + 324324 a° b°
d® e’ + 360360 a° b* d* e® + 205920 a” b d* e’ + 57915 a® b* d* e® + 7150 a° b d e + 286 a'? %) )
1
Xy — d? (360360a6 b* d* e® (Bd+Ae) +1430a°bde’° (5Bd+2Ae) +
12
51480a’b>d*e’ (4Bd+3Ae) +26a'°e’ (11Bd+3Ae) +108108a°b>d> e’ (3Bd+4Ae) +
17160 a%b’ d” &3 (2Bd+5Ae) + 6435 a® b% d? e? (9Bd+5Ae) +130ab’d’e (Bd+6Ae) +
30030a*b®d°e* (5Bd+9Ae) +1170a°b®d®e® (3Bd+11Ae) +b™®d™® (Bd+13Ae)) x* +
de (33264a5b5d5e5 (Bd+Ae) +a'e’® (6Bd+Ae) +4952a%b*d*e® (5Bd+2Ae) +
6930a°b* d*e® (4Bd+3Ae) +20a’°bde’ (11Bd+3Ae) +6930a*b®d®e® (3Bd+4Ae) +
495 a2 b® d8 e? (2Bd+5Ae) +1320a’ b3 d3 e’ (9Bd+5Ae) + bl de (Bd+6Ae) +
1320a*b’d’e® (5Bd+9Ae) +20ab’d’e (3Bd+11Ae)) x>+

Le2 (360360a4b5d6e4 (Bd+Ae) +130a°bde’ (63d+Ae) +allel® (13Bd+Ae) +

14
17160a’ b>d*e’ (5Bd+2Ae) +108108a°b>d*e® (4Bd+3Ae) +
1170 a®b*d*e® (11Bd+3Ae) +51480a° b’ d’e® (3Bd+4Ae) +1430ab°d’e (2Bd+5Ae) +
30030 a% b* d* e® (9Bd+5Ae) + 6435 a2 b® d e? (5Bd+9Ae) +26 bt gte (BBd+11Ae)) x4 ¢
1
— 3 (awBe19+205929a3 b7 d® &3 (Bd+Ae) +585a%b?ded (6Bd+Ae) +
15
10a°be’° (13Bd+Ae) +30030a%b*d3 e’ (53d+2Ae) +90090 a* b® d° e* (4Bd+3Ae) +

31202’ b>d*e’ (11Bd+3Ae) +19305a*b®d’ e* (3Bd+4Ae) +143b'°d° (2Bd+5Ae) +
36036a°b°d*e’ (9Bd+5Ae) +1430ab’d®e (5Bd+9Ae)) x**+

1

—be* (1@a9Be9+77220a2b7d6e2 (Bd+Ae) +1560a’ b%>d e’ (6Bd+Ae) +

16
45a%be® (13Bd+Ae) +36036a°b*d*e® (5Bd+2Ae) +51480a°b®d° e’ (4Bd+3Ae) +

5460 a® b3 d? e® (1le+3Ae) +4290ab%d” e (3Bd+4Ae) +
30030a*b°d*e* (9Bd+5Ae) +143b°d® (5Bd+9Ae)) x'®+
3
—b?e’® (15a83e8+5729ab7d6e (Bd+Ae) +910 a%b2d e’ (6Bd+Ae) +
17
40a’be’ (13Bd+Ae) +10010a*b* d’e* (5Bd+2Ae) +6435a°b°d°e® (4Bd+3Ae) +

2184a°b>d*e® (11Bd+3Ae) +143b%d’ (3Bd+4Ae) +5720a°b°d*e® (9Bd+5Ae)) x'7 +
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1
= b3 e (4<aa7|3e7+572b7c|6 (Bd+Ae) +1092 a° b%d e’ (GBd+Ae) +
6

70a°be® (13Bd+Ae) +5720a°b*d’ e’ (5Bd+2Ae) +1430ab®d’>e (4Bd+3Ae) +
1820a*b*>d*e* (11Bd+3Ae) +2145a°b°d*e® (9Bd+5Ae)) x18+$b4e7
(210a°Be®+2730a*b’>de® (6Bd+Ae) +252a°be® (13Bd+Ae) +6435a°b*d>e? (5Bd+2Ae) +
429b°d° (4Bd+3Ae) +3120a°b>d’e® (11Bd+3Ae) +1430ab°d*e (9Bd+5Ae)) x*° +
gt (252a°Be’® +1560a°b>de’ (6Bd+Ae) +210a*be” (13Bd+Ae) +
* 1430ab*d’e (5Bd+2Ae) +1170a°b>d*e® (11Bd+3Ae) +143b°d* (9Bd+5Ae)) x*+
Lopses (210a*Be*+585a*b>de® (6Bd+Ae) +120a’be’ (13Bd+Ae) +
” 143b*d®> (5Bd+2Ae) +260ab*d*e (11Bd+3Ae)) x** +

L7 e (120a’Be*+130ab’de (6Bd+Ae) +45a’be® (13Bd+Ae) +26b>d* (11Bd+3Ae))
22

x32 4

lbge11 (45a2Be2+13b2d (6Bd+Ae) +10abe (13Bd+Ae)) x4
23

1
— b®el? (13de+Abe+1eaBe) x4+
24

1 b1 B 13 x25
25

Problem 1064: Result more than twice size of optimal antiderivative.

J(a+bx)m (A+Bx) (d+ex)™dx

Optimal (type 1, 464 leaves, 2 steps):
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(bd—ae)10 (Bd—Ae) <d+ex)13 (bd—ae)9 (11de—10Abe—aBe) (d+ex>14
_ + _
13912 14e12
b(bd-ae)® (11bBd-9Abe-2aBe) (d+ex)™
3e12

15b2 (bd-ae)’ (11bBd-8Abe-3aBe) (d+ex)16

+

16 el2
30 b3 (bd-ae)6 (11bBd-7Abe-4aBe) (d+ex)17

N
17 e12

7 b* (bd—ae)s (11bBd-6Abe-5aBe) (d+ex)18

3e12
42b° (bd-ae)® (11bBd-5Abe-6aBe) (d+ex)™
19 12 '
3 b6 (bd—ae)3 (11bBd-4Abe-7aBe) (d+ex)20
2e12

5b7 (bd-ae)? (11bBd-3Abe-8aBe) (d+ex)™

.
7 el?

5b® (bd-ae) (11bBd-2Abe-9aBe) (d+ex)22

22 el2
b (11bBd-Abe-10aBe) (d+ex)23 bl B (d+ex)24

+
23 el? 24 12

Result (type 1, 3320 leaves):

1
atAd2 x+ —a’d¥t (aBd+2A(5bd+6ae)) X2 +
2
1
—a®d" (2aBd (5bd+6ae) +3A (15b°d*+40abde+22a%e?)) x° +
3
1
—a’d (3aBd (15b2d2+40abde+22a2e2> +20A<6b3d3+27ab2d2e+33a2bde2+11a3e3)) x4 +
4
a®d® (4aBd (6b>d*+27ab’d’e+33a’bde’+11a’e?) +
A(42b4d4+288ab3d3e+594a2b2d2e2+440a3bde3+99a4e4))x5+

§a5d7 (5aBd (42b*d*+288ab’d’e+594a’b>d’e* +440a’bde’ +99a%e?) +
18A (14b>d® + 140 ab*d* e + 440 a°b*> d®> e® + 550 2> b> d* e’ + 275 a* bde* + 44 a° ) ) x° +
3a4d6 (6aBd (14b°d°+140ab*d*e+440a’b>d’e® + 550 a° b> d*e® + 275a*bde* + 44 a° ) +
A (70 b°d°® + 1008 a b®> d> e + 4620 a* b* d* e* +
8800 a° b* d* e® + 7425 a* b® d® e* + 2640 a° b d e® + 308 a° e®) ) X’ +
§a3 d®> (aBd (70b°d° + 1008 a b d° e + 4620 a® b* d* e? + 8800 a® b> d® € + 7425 a* b? d* e* +
2640a°bde®+308a°e®) +8A (5b7d’ +105ab°d® e +693a%b>d>e”+
19252’ b* d*e® + 2475 2 b> d® e* + 1485 a° b* d*e® + 385a°bde®+33a’e’) ) x® +
§a2d4 (8aBd (5b7d”+105ab°d®e+693a°b>d®e®+1925a’b*d* e’ + 2475a% b> d* e* +
1485a°b*d?e® +385a°bde®+33a’e’) +15A (b¥d® +32ab’ d’ e +308a%b°d®e? +



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb | 89

12323’ b° d° e + 2310 2% b* d* e* + 2112 a° b> d* e® + 924 a°b* d*e® + 176 a" bd e’ + 11 2% €?))

1
x>+ —ad? (9aBd (bsds+32ab7d7e+308a2b6d6e2+1232a3b5d5e3+2310a4b4d4e4+
2
2112a°b>d*e® + 924a°b* d*e® + 176 a” bd e’ + 11a% e®) +
2A(b9d9+54ab8d3e+792a2b7d7e2+462@a3b6d6e3+12474a4b5d5e4+
16632 a° b4d4e5+11088a6b3d3e6+3564a7b2d2e7+495asbde8+22a9e9>) xte 4
1
—d? (18aBd (b°d’+54ab%d®e +792a*b7 d” e® + 4620 2> b® d° e® + 12474 3" b° d° e* +
11
16632 a°b*d*e® + 11088 a® b3 d>e® + 3564 a” b2 d%* e’ + 495 a8 bde® + 22 2° e9) +
A (b d' +120ab° d® e+ 2970 a® b® d® e? + 26400 a° b’ d” e + 103950 a* b® d° e* + 199584 a° b° d°
e® +194040 a®b* d*e® + 95040 a” b3 d> e’ + 22275 a%b?d? e® + 2200a° bd e® + 66 at® ele>) Xt

id (6a®e’® (11Bd+2Ae) +220a°bde’ (10Bd+3Ae) +2475a°b*d’e® (9Bd+4Ae) +

12
11880a’b>d*e’ (8Bd+5Ae) +27720a°b* d*e® (7Bd+6Ae) +
33264 a°b>d° e® (6Bd+7Ae) +20790 a* b® d°® e* (SBd+8Ae) +6600a3b’ d” e3 (4Bd+9Ae) +
990a’b®d®e® (3Bd+10Ae) +6@ab’d’e (2Bd+11Ae) +b™®d™ (Bd+12Ae)) x? +

Le (a“’e10 (1ZBd+Ae) +60a’°bde’ (1le+2Ae) +990 a% b? d? e? (103d+3Ae) +

13
6600 a’ b>d> e’ (9Bd+4Ae) +20790a°b* d*e® (8Bd+5Ae) +33264a°b°d°e® (7Bd+6Ae) +
27720a*b%d°e® (6Bd+7Ae) +11880a*b’d’ e’ (5Bd+8Ae) +
2475 a2 b® d8 e? (4Bd+9Ae) +220ab’d’e (3Bd+1eAe) + 6 b1l dle (2Bd+11Ae)) x4

1
— e? (awBele+10a9be9 (125d+Ae) +270a%b?d et (1le+2Ae) +

14
2640 a’ b3 d? e’ (1eBd+3Ae) +11550 a®b* d3 e® (9Bd+4Ae) +24948 a° b° d* e° (8Bd+5Ae) +

277203 b d>e* (7Bd+6Ae) +15840a°b’ d®e’ (6Bd+7Ae) +
44552>b®d’ e® (5Bd+8Ae) +550ab’d®e (4Bd+9Ae) +22b'°d’ (3Bd+10Ae)) x**+
1
—be’(2a°Be’+9a’be® (12Bd+Ae) +144a’b’>de’ (11Bd+2Ae) +
3
924a%b>d*e® (10Bd+3Ae) +2772a°b*d*e® (9Bd +4Ae) +
4158 a*b>d*e* (8Bd+5Ae) +3168a°b°d° e’ (7Bd+6Ae) +
1188a*b’ d°e* (6Bd+7Ae) +198ab®d’e (5Bd+8Ae) +11b°d® (4Bd+9Ae)) x** +
3
—b?e* (15a®Be®+40a’be’ (12Bd+Ae) +420a°b>de® (11Bd+2Ae) +
16
1848 a>b*>d*e® (10Bd+3Ae) +3850a*b*d*e* (9Bd+4Ae) +3960a°b>d* e’ (8Bd+5Ae) +
1980a°b®d°e* (7Bd+6Ae) +440ab’d°e (6Bd+7Ae) +33b%d’ (5Bd+8Ae)) x*®+
3
—b*e®> (40a’Be’ +70a°be® (12Bd+Ae) +504a°b>de® (11Bd+2Ae) +
17
1540 a* b> d*e* (10Bd+3Ae) +2200a°b*d*e® (9Bd+4Ae) +1485a°b°d*e” (8Bd+5Ae) +

440 ab® d° e (7Bd+6Ae) +44 b7 d° (6Bd+7Ae)) x17+1b4e6
6

(70a°Be®+84a°be® (12Bd+Ae) +420a*b*de® (11Bd+2Ae) +880a°b>d*e® (10Bd+3Ae) +
825 a2 b* d3e? (9Bd+4Ae) +330ab’d*e (83d+5Ae) + 44 b° d° (7Bd+6Ae)) x84+
ibf’e7 (252a°Be®+210a*be’ (1ZBd+Ae) +720a°b?de3 (11Bd+2Ae) +
19
990 a2 b3 d? e? (103d+3Ae) +550ab*d3e (9Bd+4Ae) +99 b d* (SBd+5Ae)> x4

1
=~ p® et (42a4Be4+24a3be3 (125d+Ae) +54a’b*de” (11Bd+2Ae) +
4
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44ab>d%e (103d+3Ae) +11b*d3 (9Bd+4Ae>) x20+ib7e9
21
(120a’Be*+45a°be? (12Bd+Ae) +6@ab’de (11Bd+2Ae) +22b’d®> (10Bd+3Ae)) x*' +

ib*‘e10 (45aZBe2+1@abe (123d+Ae) +6b%d (113d+2Ae)) x22 +
22

1
— b et (12de+Abe+10aBe) x23 ¢
23

1 ble B el2 x24
24

Problem 1065: Result more than twice size of optimal antiderivative.

J(a+bx)10 (A +BX) (d+ex)11d1x

Optimal (type 1, 461 leaves, 2 steps):
(bd—ae)m (Bd-Ae) (d+ex)12 (bd—ae)9 (11bBd-10Abe-aBe) (d+ex)™
) 12 el 13 el2 -
5b(bd-ae)® (11bBd-9Abe-2aBe) (d+ex)™
14 2

b2 (bdfae)7 (11bBd-8Abe-3aBe) (d+ex)15

+

e12

15 b3 (bd—ae)s (11bBd-7Abe-4aBe) (d+ex)16

8e12
42b* (bd-ae)’ (11bBd-6Abe-5aBe) (d+ex)”

17 e12 .
7b° (bd-ae)® (11bBd-5Abe-6aBe) (d+ex)*®

3e12 "
30b° (bd-ae)’ (11bBd-4Abe-7aBe) (d+ex)”

19 e?? )
3b7 (bd-ae)? (11bBd-3Abe-8aBe) (d+ex)*

4 12 :
5b® (bd-ae) (11bBd-2Abe-9aBe) (d+ex)*

21 el? :
b® (11bBd-Abe-10aBe) (d+ex)22 bl‘aB(d+ex)23

22 12 i 23 el2

Result (type 1, 3018 leaves):

1
at Ad x + — a°d'® (10Abd+aBd+11aAe) X2 +
2

1oeg (aBd (1@bd+1lae) +5A (9b>d®*+22abde+11a’e?)) x>+
3

5
~a’d® (aBd (9b2d2+22abde+11a2e2) +A(24b3d3+99ab2d2e+116a2bde2+33a3e3)) x4+
4
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a®d’ (aBd (24b°d’>+99ab’d’e+110a*bde*+33a’e’) +
3A (14b*d*+88ab>d’e+165a°b*d’e® +110a°bde® + 22a%e*) ) x° +
1
—a°d® (5aBd (14b*d*+88ab’d’e+165a°b>d* e’ +110a’bde’ + 22a*e?) +
2
A (84b°d®>+770ab* d* e +2200a° b’ d® e® + 24753 b*d*e® + 1100 a* bd e* + 154 a° € ) ) x° +

3
—atd (aBd (84b5d5+770ab4d4e+2260a2b3d3e2+2475a3b2d2e3+1100a4bde4+154a5e5) +
7
2A (35b°d®+462ab°d°e+1925a°b* d*e? +
3300a3b3d3e3+2475a4b2d2e4+770a5bde5+77a6e6)) x7 +

3
—a’d* (aBd (35b°d°®+462ab°d°e+1925a*b*d*e? + 3300 a° b> d® e® + 2475 a* b* d* e* +
4

770a5bde5+77a6e6) +5A (4b7d7+77ab6d6e+462a2b5d5e2+
1155a3b*d*e3 +1320a*b>d>e* + 693 a° b2 d?e® +154a°bd e + 11 a7 e7)) x& +
5
—ard? (2aBd (4b7d7+77ab6d6e+462a2b5d5e2+1155a3b4d4e3+132@a4b3d3e4+
3
693a5b2d2e5+154a6bde6+11a7e7) + A (3b8d8+88ab7d7e+770a2b6d5e2+
2772 a3 b>d°e3 + 4620 a* b* d* e* + 3696 a° b3 d® e + 1386 a° b2 d? e® + 2203’ bd e’ + 11 a° es))
1
x’+—=ad® (3aBd (3b%d®+88ab’d’ e+770a*b°d®e®+2772a° > d° e® +
2
4620 a* b* d* e* + 3696 a° b d’ e® + 1386 a° b> d® e® + 2202’ bd e’ + 11 2% €®) +
A(2b°d°+99ab®d®e+1320a° b’ d” e® + 6930 3> b® d® e’ + 16632 a* b° d° e* +
19404 a° b* d*e® + 11088 a® b3 d3 e® + 2970 a” b d?* e’ + 330 a® bde? + 11 2° e9)) xte .
1
—d (5aBd (2b°d*+99ab®d®e+1320a°b’ d’ e® + 6930 2> b® d® e + 16632 a* b> d> e +
11
19404 a° b* d*e® + 11088 a® b3 d3 e® + 29703’ b2 d? e’ + 330 a®bde? + 11 2° e9) +
A (ble d® +110ab’d’ e +2475a%b® d® e+ 19800 a> b’ d” e3 + 69300 a* b® d® e* + 116424 a° b> d° e’ +
97020 a° b* d* e® + 39600 a’ b> d> e’ + 7425 a® b*d*e® + 550 a° bd e’ + 11a'% ') ) x'* +

S (116424a5 b° d° e° (Bd+Ae) +19800a’ b3 d3 e’ (2Bd+Ae) + 2475 a® b% d? e8 (3Bd+Ae) +

110a°bde° (SBd+Ae) +a'®e' (11Bd+Ae) +19800a° b’ d’ e’ (Bd+2Ae) +
2475 a2 b8 d8 e2 (Bd+3Ae) +110ab’d’e (Bd+5Ae) +13860 a® b* d* e (7Bd+5Ae) +
13860 a* b® d® e* (58d+7Ae) +b1® d1® (Bd+11Ae)) x12 4

—e (amBem+97620a4b6d5e4 (Bd+Ae) + 34650 a® b* d* e® (ZBd+Ae) +

6600 a’ b3 d? e’ (3Bd+Ae) +495 a® b2 d e (5Bd+Ae> +10a°be’° (11Bd+Ae) +
7425a*b%d’ e? (Bd+2Ae) +550ab’d®e (Bd+3Ae) +11b'°d® (Bd+5Ae) +
16632a°b°d* e’ (7Bd+5Ae) +7920a*b’ d®e’ (5Bd+7Ae)) x**+

—be” (2a°Be’+11088a°b®d°e® (Bd+Ae) +8316a°b*d’e® (2Bd+Ae) +

2310a°b>d*e® (3Bd+Ae) +264a’b’de’ (5Bd+Ae) +
9a®be® (11Bd+Ae) +330ab®d’e (Bd+2Ae) +11b°d® (Bd+3Ae) +
2772a*b>d*e* (7Bd+5Ae) +594a’b’d°e? (5Bd+7Ae)) x**+

b>e® (3a®Be®+1386a°b°d°e® (Bd+Ae) +2310a*b*d’e* (2Bd+Ae) +
924a°b>d*e® (3Bd+Ae) +154a°b*de® (5Bd+Ae) +8a’be’ (11Bd+Ae) +
11b%d’ (Bd+2Ae) +528a’b>d*e’ (7Bd+5Ae) +44ab’d°e (5Bd+7Ae)) x>+

3
= pet (20a7Be7+770ab6d5e (Bd+Ae) +3300 a3 b*d3e3 (2Bd+Ae) +
8



92 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb

1925a*b*d*e* (3Bd+Ae) +462a°b*de® (5Bd+Ae) +35a°be® (11Bd+Ae) +

495a°b°d*e? (7Bd+5Ae) +11b’d° (5Bd+7Ae)) x*®+
ib“e5 (7ea53e6+154b6d5 (Bd+Ae> +2475 a3’ b* d? e? (2Bd+Ae) +2200 a3 b3d?e3 (3Bd+Ae) +
17

770a*b*de* (5Bd+Ae) +84a°be’ (11Bd+Ae) +220ab’d*e (7Bd+5Ae)) x +

lb-f’e6 (84aSBe5+550ab4d3e (2Bd+Ae) +825 a2 b3 d?e? (3Bd+Ae) +
6
449 a3 b% d &3 (5Bd+Ae) +70a%*be? (113d+Ae) +22b%d* (7Bd+5Ae)) X8 +

> pee? (42a*Be*+33b*d®> (2Bd+Ae) +118ab’d’e (3Bd+Ae) +
19
99a’b’de” (5Bd+Ae) +24a’be’ (11Bd+Ae)) x¥ +

lb7e8 (24a3Be3+11b3d2 (BBd+Ae) +22ab%*de (SBd+Ae) +9a’be? (113d+Ae)) x2@ 4
4

Lb*‘e9 (45a’Be”+11b*d (5Bd+Ae) +10abe (113d+Ae)) x2 4+
21

1
— b° e’ (11de+Abe+10aBe) x22 +
22

1 bl g 1l x23
23

Problem 1066: Result more than twice size of optimal antiderivative.

J(a+bx)10 (A +BX) (d+ex)10d1x

Optimal (type 1, 460 leaves, 2 steps):



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)”™m (c+d x)~n (e+f x)~p.nb | 93

(Ab—aB) (bd—ae)10 (aerx)11 (bd—ae)9 (de+10Abe—11aBe) (a+bx)12
+ +

11b12 12b12
S5e(bd-ae)® (2bBd+9Abe-11aBe) (a+bx)"

13 b2
15e2 (bd-ae)’ (3bBd+8Abe-11aBe) (a+bx)14

+

+

14 b12
2¢e3 (bd—ae)6(4de+7Abe—11aBe) (a+bx)15
b12 "
21 €4 (bd—ae)s (sbBd+6Abe-11aBe) (a+bx)16
8b12 *
42¢° (bd-ae)® (6bBd+5Abe-11aBe) (a+bx)"
17 b12 :
5 b (bd—ae)3(7de+4Abe—11aBe) (a+bx)18
3 b12 :
15 e7 (bd—ae)z(8de+3Abe—11aBe) (a+bx)19
19 b12 '

e® (bd-ae) (9bBd+2Abe-11aBe) <a+bx)20

+

4 b??

e® (1ebBd+Abe-11aBe) (a+bx)21 B el0 (a+bx)22
+

21 b2 22 b2

Result (type 1, 2815leaves):
A AP 8 d° (aBd+10A (bd+ae)) x*+
2

> a gt (2aBd (bd+ae) +A (9b*d*+20abde+9a’e?)) x>+
3

5
~a’d’ (aBd (9b2d2+26abde+9a2e2) +6A(4b3d3+15ab2d2e+15a2bde2+4a3e3)) x4+
4

3a°d° (2aBd (4b’d>+15ab’d’e+15a°bde’+4a’e’) +
A (14b*d*+80ab*d’e+135a°b’d’e*+80a*bde’+14a*e?)) x° +
1
—a°d° (5aBd (14b*d*+80ab’d’e+135a°b’>d’e’+80a’bde’ +14a%e?) +
2
4A(21b°d°+175ab*d*e+450a° b d> e? +450a° b* d* e® + 175a*bde* + 21a%e®) ) x® +
6
—a*d* (2aBd (21b°d° +175ab*d* e + 450 a° b’ d’ e® + 450 a° b* d* e’ + 175a* bde* + 21 3% €®) +
7
5A(7b°d®+84ab°d°e+315a°b*d* e’ +480a’b>d> e’ +315a% b>d*e* +84a°bde® + 7a%e%))
15
x’+=—a’d® (aBd (7b°d®+84ab’>d®e+315a*b*d* e’ + 480 a° b> d* &>
4
315a*b*d’e* +84a°bde>+7a%e®) +A (4b"d" +70ab®d®e + 378 3% b> d> e® +
840 a’b*d* e’ + 840 a*b>d’>e* + 378a°b>d’* e’ + 70a°bde® +4a’e’) ) x® +
5
—a’d? (4aBd (2b’d’+35ab®d®e+189a*b°d°e? + 4202 b*d* e + 420 a* b d’ e* +
3
189a°b’d’e’+35a°bde®+2a’e’) +A (3b%d®+80ab’d e+630a*b°d°e?+
2016 a° b® d> e + 2940 a* b* d* e* + 2016 a° b> d®e® + 630 a° b2 d’ e® + 80 a’ bde’ +3a%e®) ) x° +
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1
~ad (3aBd (3b8d3+80ab7d7e+636a2b6d6e2+2016a3b5d5e3+2940a4b4d4e4+
2

2016 a°b>d’e® + 630a°b*d’e®+ 80a’ bde’ +3a%e?) +
2A (b9d9+45ab8d3e+540a2b7d7e2+2520a3b6d6e3+5292a4b5d5e4+
5292 a° b* d* e® + 2520 a® b3d3e5+54@a7b2d2e7+45a8bde8+a9e9)) xte 4

1
— (10aBd (b?d’ +45ab®d® e + 5402’ b’ d” e® + 2520 2> b® d°® e + 5292 3% b> d> e* +

5292 a°b*d*e®+2520a° b’ d’ e® + 5402’ b d’ e’ + 452 bde® +a’ e’ +
A (b d'® + 100 ab® d® e + 2025 a*> b® d® e* + 14400 a°> b’ d’ e* + 44100 a* b® d® e* + 63504 a° b° d° e° +
44100 a°b* d* e® + 14400 a7 b> d® e’ + 2025 a® b* d* e® + 180 a° bd e” + a'® e™?) ) x™ +

— (a103e19+1ea9be9 (10Bd+Ae) +225a%b%ded (9Bd+2Ae) +1800 a3’ b3 d? e’ (8Bd+3Ae) +

6300a°b* d*e® (7Bd+4Ae) +10584a°b>d* e’ (6Bd+5Ae) +
8820 a* b® d° e* (53d+6Ae) + 3600 a b’ d° &3 (4Bd+7Ae) +
675a°b%d’ e’ (3Bd+8Ae) +50ab’°d®e (2Bd+9Ae) +b'®d’ (Bd+10Ae)) x** +
ibe (2a9Be9+9a8be8 (1eBd+Ae) +120a’ b2 d e’ (9Bd+2Ae) + 630 a° b3 d? e® (83d+3Ae) +
13
1512 a° b* d3 e® (7Bd+4Ae) +1764 a* b°> d* e* (6Bd+5Ae) +1008 a3 b® d° &3 (5Bd+6Ae) +
270a°b’ d®e® (4Bd+7Ae) +30ab®d’e (3Bd+8Ae) +b°d® (2Bd+9Ae)) x+
Eb2e2 (3a88e8+8a7be7 (1eBd+Ae) +70a%b%d e (9Bd+2Ae) +
14
252a°b’d’e® (8Bd+3Ae) +420a*b*d’>e® (7Bd+4Ae) +336a°b°d*e® (6Bd+5Ae) +
126 a*b®d>e® (5Bd+6Ae) +20ab’d%e (4Bd+7Ae) +b®d’ (3Bd+8Ae)) x™+
2b3e? (4a7Be7+7a6be6 (1@Bd+Ae) +42a°b%*de’ (9Bd+2Ae) +
105a*b’d’e* (8Bd+3Ae) +120a°b*d*e® (7Bd+4Ae) +63a°b’d*e® (6Bd+5Ae) +
14ab®d>e (53d+6Ae) + b7 d® (4Bd+7Ae)) x15+zb4e4
8
(35a°Be®+42a°be’ (10Bd+Ae) +175a*b>de* (9Bd+2Ae) +300a°b’>d’e’ (8Bd+3Ae) +
225a*b*d’>e® (7Bd+4Ae) +70ab°d*e (6Bd+5Ae) +7b%d> (5Bd+6Ae)) x*®+
ib5e5 (84a53e5+7ea4be4 (10Bd+Ae) +200ab%de? (9Bd+2Ae) +
17
225a*b*>d*e® (8Bd+3Ae) +100ab*d’e (7Bd+4Ae) +14b°d* (6Bd+5Ae)) x' +
Eb6e6 (14a4Be4+8a3be3 (1eBd+Ae) +15a’b*d e’ (98d+2Ae) +
6
10ab*d*e (8Bd+3Ae) +2b*d®> (7Bd+4Ae)) x¥®+
2 p7e? (24a’Be’+9a’be’ (10Bd+Ae) +10ab’de (9Bd+2Ae) +3b°d* (8Bd+3Ae)) x+
19
lbf‘e8 (9aZBe2+2abe (19Bd+Ae) +b?%d (QBd+2Ae)) x2@ 4
4

1
—b’e® (10de+Abe+10aBe> x4
21

1 bl0 B ol0 x22
22

Problem 1067: Result more than twice size of optimal antiderivative.
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J(aerx)l(a (A+BX) (d+ex)9dlx

Optimal (type 1, 415leaves, 2 steps):
(Ab-aB) (bd—ae)9 <a+bx>11 (bd—ae)8 (bBd+9Abe-10aBe) (a+bx)12
+

+

11 b1? 12 b1l
9e<bd—ae)7 (bBd+4Abe-5aBe) (a+bx)13
N
13 b1
6 e2 (bd—ae)6(3de+7Abe—10aBe) (a+bx)14
7b11 *
14e* (bd-ae)® (2bBd+3Abe-5aBe) (a+bx)®
5b11 "
63 e* (bd—ae)4(de+Abe—2aBe) (a+bx)16
8b11 -
42¢° (bd-ae)’ (3bBd+2Abe-5aBe) (a+bx)"
17 b1 :
2eb (bd—ae)z(7de+3Abe—10aBe) (a+bx)18
3b11 *
9e’ (bd-ae) (4bBd+Abe-5aBe) (a+bx)19
.
19 b1?
e® (9bBd+Abe-10aBe) (a+bx)2(a Be"(aerx)21
+
20 b1? 21 p1?

Result (type 1, 2553 leaves):

1
a?Ad’x+ —a’d® (leAbd+aBd+9ahe) x*+
2

la8d7 (aBd (1lebd+9ae) +9A (5b°d*+10abde+4a’e’)) x>+
3

3
= a’d°® (3aBd (5b2d2+10abde+4a2e2) +A(40b3d3+135ab2d2e+120a2bde2+28a3e3))x4+
4

3
—a®d®> (aBd (40b°d>+135ab*d*e+120a’bde’ +28a’ e’ +
5
A (70 b*d*+360ab’d’e+540a>b>d*e*+280a*bde’+42a*e*)) x° +
a®d* (aBd (35b*d*+180ab*d*e+270a° b’ d’ e’ + 140’ bde’ + 21 a% e*) +
3A (14b°d°+105ab*d*e+240a° b’ d’e? + 210a° b* d*e* + 70 a* bde* + 7a°e®) ) x® +
6
—a*d’ (3aBd (14b°d°+105ab*d*e+240a’b>d’e* + 218’ b* d’e* + 70a* bde* + 7% €) +
7
7A (5b°d®+54ab°d®e+180a*b*d*e* + 2402 b>d> e + 135a* b?d*e* +30a° bd e’ + 2% e®) )
3
x’+=a’d®* (7aBd (5b°d°+54ab°d° e +180a’b*d* e’ + 2402’ b’ d’> e’ + 135a* b> d* e* +
4
30a°bde®+2a%e®) +A (20b7d” +315ab%d®e + 1512 a° b° d> e® +
29403’ b* d*e® + 25202 b> d® e* + 9452° b d? e® + 140a°bde® + 62’ €7) ) x® +

1
—a’d (2aBd (20b7d” +315ab°d® e + 1512 a> b° d° e + 2940 > b* d* e® + 2520 a* b d’ e* +
3

9452a°b*d’e® +140a°bde®+6a’e’) +3A (5b8d®+120ab’ d” e + 840a%b® d°e? +
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2352a° b° d° e + 2940 a* b* d* e* + 1680 a° b> d’ e® + 420a° b* d*e® + 402’ bde’ + a%e®) ) X7 +
—a (9aBd (5b8d8+120ab7d7e+840a2b6d6e2+2352a3b5d5e3+2940a4b4d4e4+
1680 a> b*> d*> e® + 420 a°b*d*e® +40a’ bde’ + a®e?) +
A (10b9d9+4@5ab8dse+432@a2b7d7e2+17646a3b6d6e3+31752a4b5d5e4+
26460 a°> b* d* e® + 10080 a® b3 d3 e® + 1620 a’ b? d? e7+90a8bde8+a9e9)) xte 4
— (aB (10b°d°+405ab®d® e + 43202’ b’ d” e* + 17640 3> b® d® e® + 317522 b> d> e +
26460 a°> b* d* e® + 10080 a® b3 d3 e® + 1620 a’ b? d? e7+90a8bde8+a9e9) +
Ab (b°d’®+90ab®d®e+1620a° b’ d’ e* + 10080 a> b® d® e® + 26460 a* b° d° e* +
31752a°b*d*e®> + 17640 a°b>d3e® + 43202’ b?2d? e’ +405a% bde® + 10 a° e9)) x4
1
—b (10a°Be’+26460a*b°d*e* (Bd+Ae) +1080a’ b>de’ (4Bd+Ae) +45a°be® (9Bd+Ae) +
10584 a°b*d*e® (3Bd+2Ae) +5040a°b°d> e’ (2Bd+3Ae) +2520a°b> d’e® (7Bd+3Ae) +
99abdd’ e (Bd+4Ae> + 540 a2 b’ d° e? (3Bd+7Ae) +b°d® (Bd+9Ae)) x12 4
—b’e (15a°Be®+5040a°b°d*e® (Bd+Ae) +630a°b>de® (4Bd+Ae) +
403’ b e’ (9Bd+Ae) +2940 a* b* d3 e* (3Bd+2Ae) +630 a2 b d° e? (2Bd+3Ae) +
1008 a>b*>d*e®> (7Bd+3Ae) +3b%d” (Bd+4Ae) +40ab’d°e (3Bd+7Ae)) x>+
3
= b3 e? (2ea7Be7+945a2b5d4e2 (Bd+Ae) +378a°b%>de’® (4Bd+Ae) +
7
35a°be® (9Bd+Ae) +840a°b*d’e® (3Bd+2Ae) +70ab%d’e (2Bd+3Ae) +
420a*b>d*e* (7Bd+3Ae) +2b7d® (3Bd+7Ae)) xM+
2
—b*e® (35a°Be®+210ab°d*e (Bd+Ae) +315a*b>de® (4Bd+Ae) +42a°be’ (9Bd+Ae) +
5
315a*b*d*>e® (3Bd+2Ae) +7b%d® (2Bd+3Ae) +240a°b>d’ e’ (7Bd+3Ae)) x*+
3
—b°e* (42a°Be’+21b°d* (Bd+Ae) +180a’b’de’ (4Bd+Ae) +35a*be* (9Bd+Ae) +
8
70ab*d3e (3Bd+2Ae) +90 a2 b3 d?e? (7Bd+3Ae)) x1e 4
3
—bfe® (70a*Be*+135a°b’de® (4Bd+Ae) +40a’be’ (9Bd+Ae) +
17
14 b* d3 (3Bd+2Ae) +40ab3d%e (7Bd+3Ae)) x4

Lpes (46a’Be’+30ab’de (4Bd+Ae) +15a*be® (9Bd+Ae) +4b>d* (7Bd+3Ae)) x*®+
6

ib8e7 (45a23e2+9b2d (4Bd+Ae) +10abe (9Bd+Ae)) x4
19

1
—b°ed (9de+Abe+1eaBe) x2@ 4
20

1 b10 B e x21
21

Problem 1068: Result more than twice size of optimal antiderivative.

J(aerx)l(a (A+Bx) (d+ex)®dx

Optimal (type 1, 372leaves, 2 steps):
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(Ab—aB) (bd—ae)8 <a+bx>11 (bd—ae)7 (de+8Abe—9aBe) (a+bx)12

11 bte : 12 bt® :
4e (bd-ae)® (2bBd+7Abe-9aBe) (a+bx)"
+
13 b1
2e2 (bd—ae)s(de+2Abe—3aBe) (a+bx)14
ble *
14e* (bd-ae)® (4bBd+5Abe-9aBe) (a+bx)®
15 bt® ’
7e4(bd—ae)3(5de+4Abe—9aBe) (a+bx>16
8b10 "
28e° (bd-ae)? (2bBd+Abe-3aBe) (a+bx)"
+
17 ble
2eb (bd—ae) (7de+2Abe—9aBe) (a+bx)18
9b10 *
e’ (8bBd+Abe-9aBe) (a+bx)19 Bes(a+bx)20
+
19 bte 20 bte

Result (type 1, 2307 leaves):

1
aAddx+ —a’d’ (10Abd+aBd+8aAe) X2 +
2

L atge (2aBd (5bd+4ae) +A (45b°d*+80abde+28a%e’)) x* +
3

1
—a’d®> (aBd (45b°d*+80abde+28a%*e’) +8A (15b°d* +45ab’d’e+35a°bde*+7a%e’)) x* +
4
2
—a®d* (4aBd (15b°d>+45ab*d’e+35a’bde*+7a’e?) +
5
5A (21b*d*+96ab’d’e+126a*b*d*e’+56a’bde’+7a%e?)) x° +
1
—a°d’ (5aBd (21b*d*+96ab’d’e+126a°b>d*e*+56a’bde’ +7a*e?) +
3

14 A (9b5d5+60ab4d4e+12@a2b3d3e2+96a3b2d2e3+25a4bde4+2a5e5)) x® +
2a%d* (2aBd (9b>d>+60ab*d*e+120a°b>d’e® + 902> b>d* e’ +25a*bde* + 2a° €°) +
A (15b°d°+144ab° d° e + 420 2> b* d* e? + 480 2> b> d’ e + 225 a* b? d*e* +40a° bd e’ + 2 3% °) )

1
x’+—a3d (7aBd (15b6d6+144ab5d5e+4zea2b4d4e2+480a3b3d3e3+
4

225a%b*d’e* +40a°bde’®+2a%e®) +4A (15b"d" +216ab®d® e+ 882a°b° d° e? +
1470a3b4d4e3+1650a4b3d3e4+315a5b2d2e5+35a6bde6+a7e7)) x8 +
1
= a? (8aBd (15b7d7+210ab6d6e+882a2b5d5e2+1470a3b4d4e3+105ea4b3d3e4+
9
315a5b2d2e5+35a5bde6+a7e7) + A (45b8d8+960ab7d7e+5880a2b6d6e2+
14112 a3 b d° e + 14700 a* b* d* e* + 6720 a° b3 d? e® + 1260 a® b? d? e6+80a7bde7+a8e8))
1
x°+—a (10Ab (b®d®+36ab’d’ e+336a°b°d®e®+1176a° b° d° e + 1764 2% b* d* e +
10
1176a5b3d3e5+336a6b2d2e6+36a7bde7+a8e8> +
aB (45b%d® +960ab’ d’ e +5880a° b®d°e® + 14112 a° b> d° e® + 14700 a* b* d* e* +
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6720 a5 b d? €5 + 1260 a® b>d’e®+80a’bde’ +ae?)) x'%+
ib (16aB (b®d®+36ab’d’e+336a°b®d®e®+1176a° b d° e + 1764 a* b* d* e* + 1176 a° b> d* ° +
336a°b?d?e®+36a’bde’ +a%e®) +Ab (b®d®+80ab’ d’ e+1260a°b®d®e®+ 67202 b d° e’ +
14700 a* b* d* e® + 14112 a° b> d> e® + 5880 a° b> d® e® + 960 a’ bd e’ + 45 2% €®) ) x™ +
ll—zb2 (45a°Be®+ 7056 a° b>d’e® (2Bd+Ae) +120a’be’ (8Bd+Ae) +
1260 a*b°d>e”* (Bd+2Ae) +840a°b’>de® (7Bd+2Ae) +2940a*b*d>e* (5Bd+4Ae) +
1680 a*b>d*e’ (4Bd+5Ae) +40ab’d®e (2Bd+7Ae) +b®d’ (Bd+8Ae)) x**+
£b3e (60’ Be’ +2940a*b>d’e* (2Bd+Ae) +105a°be® (8Bd+Ae) +
140abd>e (Bd+2Ae) +504a°b>de’ (7Bd+2Ae) +840a°b*d’ e’ (5Bd+4Ae) +

315a*b>d*e® (4Bd+5Ae) +2b’d° (2Bd+7Ae)) x +
b*e? (15a°Be®+240a’b’d’e® (2Bd+Ae) +18a°be’ (8Bd+Ae) +2b°d> (Bd+2Ae) +
60 a* b2 de* (7Bd+2Ae) +45a%b*d3 e? (53d+4Ae) +10ab°d*e (4Bd+5Ae)) x4 4
ib5e3 (126aSBe5+630a2b3d2e2 <ZBd+Ae) +105a*be* (8Bd+Ae) +
15
240 a3 b*d e? (7Bd+2Ae) +70ab*d?e (53d+4Ae) +7b°d* (4Bd+5Ae)> x4

lb6e4 (195a4Be4+140ab3d2e (ZBd+Ae) +60a3be’ (8Bd+Ae) +
8
90 a2 b2 de? (7Bd+2Ae) +7b*d? (5Bd+4Ae)> xte

Lpres (120a°Be’+28b°d* (2Bd+Ae) +45a°be® (8Bd+Ae) +40ab’de (7Bd+2Ae)) x'7 +
17

Lopses (45a*’Be’+10abe (8Bd+Ae) +4b>d (7Bd+2Ae)) x¥®+
18

1
—b’e’ (8de+Abe+10aBe) x4
19

1 bl® B & x20
20

Problem 1069: Result more than twice size of optimal antiderivative.

J(aerx)10 (A+Bx) (d+ex)”dx

Optimal (type 1, 329 leaves, 2 steps):
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(Ab—aB) (bd—ae)7 <a+bx)11 (bd—ae)6 (de+7Abe—8aBe) (a+bx)12

+ +
11b° 12 b°
7e<bd—ae)5 (bBd+3Abe-4aBe) (a+bx)13
N
13 b°
e? (bd—ae)4(3de+5Abe—8aBe) (a+bx)14
2 b? :
7 e3 (bd—ae)3(de+Abe—2aBe) (a+bx)15
.
3b?

7 e* (bd—ae)2 (5de+3Abe—8aBe) (a+bx>15

+

16 b°
7e¢° (bd-ae) (3bBd+Abe-4aBe) (a+bx)17

+

17 b°
e® (7bBd+Abe-8aBe) (a+bx)18 B e’ (a+bx)19

+

18 b° 19 b°

Result (type 1, 2034 leaves):

1
a®ad’ x+ —a®d° (10Abd+aBd+7aAe) X2 +
2

Latgs (aBd (1ebd+7ae) +A (45b°d*+70abde+21a’e?)) x> +
3

1
—a’d* (aBd (45b°d*+76abde+21a’e®) +5A (24b>d’+63ab*d’e+42a’bde’+7a’ e’} ) x* +
4
ad3 <aBd (24b3d3+63ab2d2e+42a2bde2+7a3e3) +
7A (6b*d*+24ab’d’e+27a’b’d’e’+10a’bde’ +a%e?)) x° +
7
—a’>d? (SaBd (6b4d4+24ab3d3e+27a2b2d2e2+19a3bde3+a4e4) +
6
A(36b5d5+21eab4d4e+360a2b3d3e2+225a3b2d2e3+50a4bde4+3a5e5)) x® +
a*d (aBd (36b5d5+210ab4d4e+360a2b3d3e2+225a3b2d2e3+50a4bde4+3a5e5) n
A (30b°d°+252ab>d’>e+630a°b*d*e? + 6003’ b’ d> e + 225a% b* d’e* +30a°bde’ +a®e®)) X’ +

1
~-ad (7aBd (30b6d6+252ab5d5e+630a2b4d4e2+609a3b3d3e3+225a4b2d2e4+
8

30a°bde®+a%e®) +A (120b7d” + 1470 ab®d® e + 52922 b> d* e +
7350 2% b* d* e’ + 4200 2% b’ d’ e* + 9452’ b> d* e’ +70a°bde® +a’e’) ) x* +
—a’ (aB (120b7 d” + 1476 ab®d®e + 5292 2’ b> d> e® + 7350 a° b* d* e + 4200 2" b> d* €* +
9
945a° b’ d’e®+70a°bde®+a’e’) +5Ab (9b7d’ +168ab°d® e+ 882a%b>d>e” +
17642 b*d* e’ + 1470 a% b’ d’ e* + 504 a° b d’ e’ + 63a°bde® + 2a’ e’} ) x° +
1
—ab (aB (9b7d”+168ab%d®e +882a*b>d> e’ + 1764 a° b* d* e® + 1470 2" b> d’ e* +
2
504 a>b>d’e® +63a°bde®+2a’e’) +Ab (2b’d” +63ab®d® e +504a°b° d®e” +
1470 a° b*d* e® + 1764 2" b’ d’ e* + 8822 b’ d’ e® + 168a°bde® + 92’ e’) ) x* +
1
—b® (5aB (2b’d’ +63ab®d®e+504a>b°d°e?+ 1470 a° b* d* e’ + 1764 a* b d* e* +
11
882a°b*d* e’ +168a°bde®+9a’e’) +Ab (b’ d’ +70ab®d® e+ 945a%b> d® e +
4200 a*b* d* e’ + 7350 a* b*> d° e* + 5292 a° b> d® e® + 1476 a° bd e® + 1208’ ’) ) x'! +
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1
— b3 (120a7Be7+4200a3b4d3e3 (Bd+Ae) +1764 a° b%>d e’ (3Bd+Ae) +
12

210a°be® (7Bd+Ae) +76ab®d>e (Bd+3Ae) +1470a% b’ d’e* (5Bd+3Ae) +

315a*b>d*e® (3Bd+5Ae) +b’d® (Bd+7Ae)) x*?+
L pte (30a°Be®+225a°b*d’e* (Bd+Ae) +210a*b>de® (3Bd+Ae) +36a°be® (7Bd+Ae) +
a b®d®> (Bd+3Ae) +120a’b>d’*e’ (5Bd+3Ae) +10ab°d*e (3Bd+5Ae)) x*?+
Lpse? (36a°Be’>+50ab*d’e (Bd+Ae) +120a°b’°de’ (3Bd+Ae) +
i 30a’be® (7Bd+Ae) +45a°b’>d’e® (5Bd+3Ae) +b>d* (3Bd+5Ae)) x**+
Lpee? (42a*Be*+7b*d® (Bd+Ae) +63a°b’°de” (3Bd+Ae) +
’ 24a’be® (7Bd+Ae) +14ab>d*e (5Bd+3Ae)) X +

ib7e4 (120a3Be3+70ab2de (3Bd+Ae) +45 a% b e? <7Bd+Ae) +7b3d? (5Bd+3Ae)> xte ¢
16

LbSeS (45aZBe2+7b2d (3Bd+Ae) +10abe (7Bd+Ae)) X7+
17

1
— b%e® (7de+Abe+10aBe) x84+
18

1 ble g o7 x19
19

Problem 1070: Result more than twice size of optimal antiderivative.

J(a+bx)10 (A+Bx) (d+ex)®dx

Optimal (type 1, 290 leaves, 2 steps):
(Ab-aB) (bd—ae)s(a+bx>11 (bd—ae)5 (bBd+6Abe-7aBe) (a+bx)12

11 b8 ' 12 b8 :

3e(bd-ae)® (2bBd+5Abe-7aBe) (a+bx)*

13 b8 :
5 e? (bd—ae)3(3de+4Abe—7aBe> (a+bx>14

14 b® '
e’ (bd-ae)? (4bBd+3Abe-7aBe) (a+bx)"¥

3 b8 :
3¢ (bd-ae) (5bBd+2Abe-7aBe) (a+bx)™

16 b :
e (6bBd+Abe-7aBe) (a+bx)Y Be® (a+bx)"

17 b8 ' 18 b8

Result (type 1, 1788 leaves):
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ale’Ad‘3x+%a9d5 (leAbd+aBd+6ahe) x>+
éasd“ (2aBd (5bd+3ae) +15A (3b*d*+4abde+a’e?)) x* +
Za7d3 (3aBd (3b’d*+4abde+a’e?) +A (24b>d>+54ab>d’e+30a’bde’*+4a’e’)) x* +
a®d* (2aBd (12b*d*+27ab’*d*e+15a’bde’*+2a’e’) +
A (42b*d*+144ab’d’e+135a*b*d*e*+40a’bde’ +3a*e?)) x° +
éasd (5aBd (42b*d*+144ab>d>e+135a° b’ d*e*+48a*bde’ +3a%e?) +
6A (42b°d°+210ab*d*e+300a° b’ d’e* + 150 a° b d’e® + 25a*bde* +a° e) ) x6+;a4
(6aBd (42b°d°>+210ab*d*e+300a*b>d’e? + 150’ b>d*e® + 25a* bde* +a°e®) + A (210b° d°® +
1512 ab>d® e+ 31502 b* d* e® + 2400 2> b> d*> e’ + 675 a* b* d* e* + 6@ @ bd e® + a® %) | x7+§a3
(16Ab (12b°d°+ 126 ab° d® e + 378 a*b* d* e* + 4202 b> d’> e’ + 180 a* b>d*e* + 27a° bd e’ + a°e®) +
aB (210b°d® + 1512 ab° d° e + 3150 a° b* d* e? +
24003’ b>d’ e’ + 675a*b>d’e* + 60’ bd e’ + a e®) ) x8+§azb
(9Ab (b®d®+16ab’d>e+70a°b*d* e’ +112a° b’ d* e’ +70a*b>d’e* + 16a°bde’ +a°e®) +2a8B
(12b°d®+126ab°d° e+ 378 a*b* d* e’ + 420’ b>d*> e’ + 180 a* b*d* e* + 273’ bd e’ + a®e®) ) x° +
%ab2 (9aB (b®d®+16ab>d>e+70a’b*d* e’ +112a’ b’ d’ e’ +70a*b>d’e* + 162 bd e’ + a%e®) +
2Ab (b®d®+27ab>d>e+180a°b* d*e? + 4202’ b’ d® e + 378 3% b d’ e* + 126 a° bd e® + 12a° e®) )
x1°+11—1b3 (16aB (b°d®+27ab’d®e+180a°b*d* e’ +420a° b’ d’ e’ + 378 a* b*> d* e* +
126 a°bde®+12a%e®) +Ab (b°d®+6@ab°d° e+ 675a*b* d* e +
2400 2% b*> d’ e® + 3150 a* b*> d® e* + 1512 a° bd e® + 210 a° €°) ) xll+ib4
(210a°Be®+252a°be® (6Bd+Ae) +630a*b’de® (5Bd+2Ae) +600a°b>d*e® (4Bd+3Ae) +
225a°b*d’e® (3Bd+4Ae) +30ab>d*e (2Bd+5Ae) +b°d® (Bd+6Ae)) x**+
ibse (252a°Be® +210a*be* (6Bd+Ae) +360a’b’°de’ (5Bd+2Ae) +
225a°b>d*e® (4Bd+3Ae) +50ab*d’e (3Bd+4Ae) +3b°d* (2Bd+5Ae)) x>+
15—4b6e2 (42a*Be*+24a’be’ (6Bd+Ae) +27a’b*de? (5Bd+2Ae) +
10ab*d’e (4Bd+3Ae) +b*d® (3Bd+4Ae)) x'*+
§b7e3 (24a’Be’+9a’be? (6Bd+Ae) +6ab’de (5Bd+2Ae) +b>d* (4Bd+3Ae)) x** +

Lbge4 (45a23e2+1eabe (6Bd+Ae) +3b2%d (53d+2Ae)) X6 ¢
16

1
—b’e’® (6de+Abe+1eaBe) x4+
17

1 b10 B b x18
18
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Problem 1071: Result more than twice size of optimal antiderivative.

J(aerx)10 (A+BX) (d+ex)5d1x

Optimal (type 1, 243 leaves, 2 steps):

(Ab-aB) (bd—ae)5 (a+bx)11 (bd—ae)4 (bBd+5Abe-6aBe) (a+bx)12
11 b7 : 12 b’

5e(bd-ae)’ (bBd+2Abe-3aBe) (a+bx)*

+

+

13 b’
5e? (bd-ae)? (bBd+Abe-2aBe) (a+bx)14+e3 (bd-ae) (2bBd+Abe-3aBe) (a+bx)™
7 b7 3b7
e* (5bBd+Abe-6aBe) (a+bx)'® Be®(a+bx)"
16 b’ : 17 b7

Result (type 1, 1509 leaves):
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alaAde+1a9d4 (aBd+5A(2bd+ae)) x2 +
2

Eagd3 (aBd (2bd+ae) +A (9b?d?+1@0abde+2a%e?)) x>+
3

Za7d2 (aBd (9b*’d*+10abde+2a’e?) +A (24b°d>+45ab’d’e+20a*bde’+2a’e?) ) x* +
a®d (aBd (24b>d’>+45ab*d’e+20a’bde’+2a’e’) +
A (42b*d*+120ab’d’e+90a° b’ d*e®+20a*bde’+a*e?)) x° +
éas (5aBd (42b*d*+120ab>d’e+90a*b*d* e’ +20a’bde’ + a*e?) +
A (252b° d° + 1050 a b* d* e + 1200 a° b’ d* e® + 450 a° b d* e’ + 5@ a*bde* +a° e’} ) x° +
3a4 (aB (252b5d5+1650ab4d4e+1200a2b3d3e2+450a3b2d2e3+50a4bde4+a5e5) +
5Ab (42b°d°+252ab*d*e+420a°b>d’e® + 240’ b*°d’ e’ +45a*bde* +2a%e’) ) X7 +
§a3b (aB (42b°d°>+252ab*d*e+420a’b>d’e® + 240’ b*°d’ e’ +45a*bde* +2a%e®) +
3Ab (8b>d>+70ab*d*e+168a° b’ d’e® +140a° b’ d’ e’ +40a*bde* +3a%e®) ) x®+
gazb2 (aB (8b°d>+70ab*d*e+168a*b’>d’ e’ + 1402 b’ d’ e’ +40a*bde* +3a° °) +
Ab (3b5d5+40ab4d4e+140a2b3d3e2+168a3b2d2e3+70a4bde4+8a5e5)) x° +
%ab3 (3aB (3b°d°+40ab*d*e+140a°b’>d’ e’ +168a°b>d* e’ +70a*bde* + 8a° €®) +
Ab (2b>d®>+45ab*d*e+240a° b’ d’ e’ +420a° b’ d’ e’ + 252a* bde* +42a°e®) ) x¥ +
ib“ (5aB (2b°d®+45ab*d*e+240a° b’ d’ e® +420a° b*d* e’ + 252a" bde® + 422a%e®) +
Ab (b°d°> +50ab*d*e+450a%b’>d’>e®+ 1200 a° b* d* e’ + 1050 a* bd e* + 252a% €®) ) x** +
ibs (252a°Be®+450a°b>d’e® (Bd+Ae) +600a’b’>de’® (2Bd+Ae) +
210a*be* (5Bd+Ae) +50ab*d’e (Bd+2Ae) +b°d* (Bd+5Ae)) x*+
15—3b6e (42a*Be*+20ab’d’e (Bd+Ae) +45a°b*de? (2Bd+Ae) +
24a’be® (5Bd+Ae) +b*d® (Bd+2Ae)) x +

ib7e2 (24a’Be’+2b° d? (Bd+Ae) +10ab%de (ZBd+Ae) +9a’be? (SBd+Ae)) X+
14

lbse3 (9azBe2+b2d <ZBd+Ae) +2abe (SBd+Ae)) x5 4+
3

1 1
— b e* (5de+Abe+10aBe) x% + — b B e’ x¥’
16 17

Problem 1072: Result more than twice size of optimal antiderivative.

J(a+bx)10 (A+Bx) (d+ex)*dx

Optimal (type 1, 204 leaves, 2 steps):

| 103
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(Ab—aB) (bd—ae)4 (a+bx>11 (bd—ae)3 (de+4Abe—5aBe) (a+bx)12
+ +

11 bb 12 b
2e (bd-ae)® (2bBd+3Abe-5aBe) (a+bx)*

+

13 b®
e? (bd-ae) (3bBd+2Abe-5aBe) (a+bx)™
7 b®é
e’ (4bBd+Abe-5aBe) (a+bx)® Be*(a+bx)™

+

15 b® 16 b®

+

Result (type 1, 1098 leaves):

———x (800823 (6A (5d*+10d’ex+10d*e*x* +5de’ x’ +e*x*) +

240240

B x (15d4+40d3ex+45d2e2x2+24de3x3+5e4x4)) +

11440a°bx (7A (15d*+40d’ex+45d° e’ x*> +24d e’ x* + 5e* x*) +
2Bx (35d*+105d° ex +126d*e* x* +70d e’ x> + 15e* x*) ) +

12870 2% b> x* (8A (35d* +185d° ex + 126 d* e® x* + 70 d e®> x* + 15 e* x*) +
3Bx (70d*+224d>ex +280d* e* x*> + 160 d e’ x> + 35" x*) ) +

114402’ b> x> (9A (70d* + 224 d> e x + 280 d* e® x* + 160 d e x* + 35 e* x*) +
4Bx (126d*+420d’ ex +540d*e® x* +315d e’ x> + 70 e* x*) ) +

40040 a°b* x* (2A (126 d* +420d> ex + 540 d* e? x* + 315d e’ x*> + 70 e* x*) +
Bx (210d*+720d> ex+945d*e* x* + 560 d e® x* + 126 e* x*) ) +

4368 a°b> x> (11A (210d* + 720 d®> e x + 945 d* e x* + 560 d €* x> + 126 e* x*) +
6Bx (330d*+1155d% e x + 1540 d* e® x* + 924 d e x* + 210 e* x*) | +

1820 a* b® x°® (12 A (330d* + 1155 d* e x + 1540 d® ® x> + 924 d e® x* + 210 e* x*) +
7Bx (495d* + 1760 d> e x + 2376 d* e* x* + 1440d e’ x* + 330 e* x*) ) +

560 a° b’ x” (13 A (495d* + 1760 d> e x + 2376 d* e* X* + 1440.d e’ X* + 330 e* x*) +
8Bx (715d* + 2574 d*> e x + 3510 d* e® x* + 2145d e® X*> + 495 e* x*) ) +

120a° b® x® (14 A (715d* + 2574 d> e x + 3510 d* e* X* + 2145d e’ X° + 495 e* x*) +
9Bx (1001 d* + 3640 d* e x + 5005 d* e x* + 3080 d e x> + 715 e* x*) | +

80ab’x’ (3A (1001 d* + 3640 d* e x + 5005 d* e* x* + 3080 d &> X° + 715 * x*) +
2Bx (1365d* + 5005 d* e x + 6930 d* ® x* + 4290 d e x> + 1001 e* x*) | +

b x*® (16 A (1365 d* + 5005 d* e x + 6930 d* e® x> + 4290 d €® x> + 1001 e* x*) +
11Bx (1820d* + 6720 d> e x + 9360 d* e* x> + 5824 d e x* + 1365 e* x*) ) )

Problem 1073: Result more than twice size of optimal antiderivative.

J(aerx)16 (A+Bx) (d+ex)?dx

Optimal (type 1, 159 leaves, 2 steps):
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(Ab—aB) (bd—ae)3 (a+bx>11 (bd—ae)2 (de+3Abe—4aBe) (a+bx)12
+ +

11 b> 12 b5
3e (bd-ae) (bBd+Abe-2aBe (a+bx)13

13 b°
e? (3bBd+Abe-4aBe) <a+bx)14 Be3 (a+bx)15

+

14 b® 15 b®

+

Result (type 1, 855leaves):
1

60 060
x (3003a' (5A (4d’+6d’ex+4de’ x> +e’x?) +Bx (10d>+20d*’ex+15de*x*+4e’*x?)) + 10010
a’bx (3A (10d3+20d2ex+15de2x2+4e3x3) +BX (20d3+45d2ex+36de2x2+10e3x3>) +
6435a°b> x> (7A (20d*>+45d°ex+36de’ x* + 10 e’ x?) +
3Bx (35d>+84d’ex+70de’x*>+20e’x*)) + 257408’ b> x*
(2A (35d>+84d’ex+70de’x*+20e’x?) +Bx (56d3+14Gd2ex+129de2x2+35e3x3)) +
5005 a® b* x* (9A (56 d> + 140d* e x + 120de* x* + 35 e’ X?) +
5Bx (84d>+216d*>ex+189de’ x* +56e>x?) ) +
6006 a° b°> x> (5A (84d>+216d*ex +189de® x* + 56 e x?) +
3Bx (120d*+315d°ex+280de*x* +84e>x?)) +
1365 a* b®x® (11 A (120d>+315d* e x + 280 de* x> + 84 e’ X?) +
7Bx (165d>+440d*ex +396de’ x* + 120> X°) ) +
1820a° b’ x” (3A (165d> + 440d* e x + 396 d e” x* + 120 € x?) +
2Bx (220d*>+594d*ex+540de’ x* + 165> X°) ) +
105a°b® x® (13A (220d° + 594 d* e x + 540 d e® x* + 165 €’ X*) +
9Bx (286d>+780d*> ex+715de* x> + 220> X*) ) +
30ab’x® (7A (286d° + 780 d> e x + 715d e? x> + 220 €* X*) +
5Bx (364d>+1001d*ex+924de’x*+286e’x*) ) +
b x™® (15A (364 d* + 1001 d* e x + 924 d e® X* + 286 € X*) +
11Bx (455d° +1260d* e x + 1176 d e* X* + 364 > X*) ) |

Problem 1074: Result more than twice size of optimal antiderivative.

J(aerx)10 (A+Bx) (d+ex)?dx

Optimal (type 1, 118 leaves, 2 steps):
(Ab-aB) (bd-ae)? (a+bx) (bd-ae) (bBd+2Abe-3aBe) (a+bx)"
+

11 b* 12 b*
e (2bBd+Abe-3aBe) (a+bx>13 B e2 (a+bx)14

+

13 b* 14 b*

+

Result (type 1, 614 leaves):
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X (1001a19 (4A (3d2+3dex+e2x2) +BXx (6d2+8dex+3e2x2)) +
12012

2002 a° b x (5
9009 a® b x* (
343227 b %3 (
3003 a® b* x* (
6006 a° b> x> (

A(6d2+8dex+3e2x2)+2Bx<10d2+15dex+6e2x2))+
2A (10d*+15dex+6e”*x*) +Bx (15d*+24dex+10e*x*)) +
7A (15d*+24dex+10e*x*) +4Bx (21d*+35dex +15e* x?)
8A (21d*+35dex+15e°x*) +5Bx (28d*+48dex+21e’x?)
3A (28d*+48dex+21e’x?) +2Bx (36d*+63dex+28e’x?)
1001 a* b®x® (10A (36d* +63dex +28e”*x*) +7Bx (45d*+80dex + 36 e X?
364a° b’ x’ (11A(45d2+80dex+36e2x2)+8Bx(55d2+99dex+45e2x2)
273a2b8x8< (55d2+99dex+45e2x2)+38x(66d2+12@dex+55e2x2>
14ab®x® (13A (66d*+120dex +55e”x*) +18Bx (78d*+ 143d e x + 66 e* x

b x'® (14A (78d*>+143dex+66e”x*) +11Bx (91d*+168dex + 78 e*x?) ) )

Problem 1075: Result more than twice size of optimal antiderivative.
j(aerx)m (A+Bx) (d+ex) dx

Optimal (type 1, 75leaves, 2 steps):
(Ab-aB) (bd-ae) (a+bx)™ (bBd+Abe-2aBe) (a+bx)*” Be(a+bx)®”

+

11 b3 12 b3 13 b3

Result (type 1, 383 leaves):

1
—ab’x' (66Ad+60Bdx+60Aex+55Bex?) +
66

La2b8x9 (110Ad+99de+99Aex+9OBex2> +la1°x (3A(2d+ex) +BX (3d+2ex)> +
22 6

za8b2x3 (5A(4d+3ex) +3Bx(5d+4ex)) +Ea9bx2 (Bx(4d+3ex) +A(6d+4ex)) +

4 6

2a’ b3 x* (3A(5d+4ex) +2BXx (6d+5ex)> +a® bt x’ (7A<6d+5ex) +5BX (7d+6ex)) +

2 2%b5x® (aA (7d+6ex) 3Bx (8d+7ex)| + —a*bSx’ (9A (8d+7ex) +7Bx (9d+8ex)) +
2 12

bl x11 (13 A (12d + 11 11Bx (13d+12
—a’b’x® (5A(9d+8ex) +4Bx (10d+9ex)) + X < r1lex) x r12ex))

3 1716

Problem 1076: Result more than twice size of optimal antiderivative.
J(a+bx)10 (A +Bx) dx

Optimal (type 1, 38leaves, 2 steps):
(Ab-aB) (a+bx)11 B(a+bx)*
+
11 b? 12 b?

Result (type 1, 198 leaves):
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1
——x (662 (2A+Bx) +220a°bx (3A+2Bx) +495a°b>x*> (4A+3Bx) +792a’ b>x*> (5A+4BX) +
132

924 a%b* x* (6A+5BX) +792a°b°x® (7A+6BX) +495a*b®x® (8A+7Bx) +
220 a3 b’ x’ (9A+SBX) + 66 a%b®x8 (10A+9Bx) +12ab’x° (11A+1OBX> + b1% x10 (12A+118x>)

Problem 1077: Result more than twice size of optimal antiderivative.

(a+bx)™ (A+Bx)
J dx

d+ex
Optimal (type 3, 348 leaves, 2 steps):
b(bd—ae)g(Bd—Ae)x (bd—ae)S(Bd—Ae) (a+bx)2 (bd—ae)7(Bd—Ae) (a+bx)3

+ —

ell Zele 3e9
(bd-ae)® (Bd-Ae) (a+bx)® (bd-ae)® (Bd-Ae) (a+bx)®
4e8 : 5 e’ )
(bd-ae)® (Bd-Ae) (a+bx)® (bd-ae)’ (Bd-Ae) (a+bx)’
6 e : 7 e® )
(bd-ae)? (Bd-Ae) (a+bx)® (bd-ae) (Bd-Ae) (a+bx)’
8 et : 9e3 )
(Bd-Ae) <a+bx)1a+B(a+bx)ni (bd—ae)1e (Bd-Ae) Log[d +ex]
10 e? llbe el?

Result (type 3, 1252 leaves):
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X (2772@a1°Be19+138600a9be9 (—2Bd+2Ae+Bex) +
27720

207900 a° b* e® (3Ae (-2d+ex) +B (6d*-3dex+2e’x*)) +
2772003’ b’ e’ (2Ae (6d°-3dex+2e*x?) +B (-12d>+6d’ex-4de*x*+3e>x3) ) +
97020 a® b* e (5Ae (—12d3+6d2ex—4de2x2+3e3x3) +
B (60d*-30d>ex+20d’e®x*-15de’ x> +12e*x*)) +
116424 a°b°e® (Ae (60d*-30d>ex+20d*e*x* -15de’ x> + 12 e* x*) +
B (—69d5+30d4ex—20d3e2x2+15d2e3x3—12de4x4+19e5x5)) +
13860 a*b°e* (7Ae (-60d°+30d*ex-20d>e*x*+15d* e’ X’ -12de* x* + 10 e’ x°) +
B (420d°-210d>ex +140d* e’ x* - 185d> e’ x> + 84d* e* x* - 70d e x° + 60 ® x°®) ) + 3960 a’
b’e* (2Ae (420d°-210d°> ex + 140d* e’ x> - 1085d> e’ x> + 84 d* e* x* - 70 d e® x° + 60 €® x°®) +
B (-840d” +420d°e x - 280 d° e® x* + 210 d* ® x> -
168 d> e* x* + 140 d* e* x* - 120d e® x° + 185 e’ X7} | +
495a*b®e” (3Ae (-840d7 +420d°e x - 280 d> e® x* + 210 d* e® x> - 168 d> * x* +
140d* e’ x> -120d e® x® + 105 e’ x7) + B (2520 d® - 1260 d” e x + 840 d® e* X* -
630d° e’ x> + 504 d* e* x* - 420 d> * x* + 360 d* ® x® - 315d e’ x” + 280 €% x®) ) +
110ab’e (Ae (2520d° - 1260 d’ e x + 840 d® e* x* - 630 d> ® x> + 504 d* e* x* - 420 d> > x> +
360 d*e®x®-315de’ x” + 280 e® x®) + B (-2520d° + 1260 d® e x - 840 d” e* x* + 630 d° &’
x3—504d5e4x4+420d4e5x5—360d3e6x5+315d2e7x7—280degx8+252e9x9)) +
b (11Ae (-2520d° + 1260 d® e x - 840 d” e? x* + 630 d° e x* - 504 d° e* x* + 420 d* ° X° -
360d> e® x® +315d% e’ x” - 280de® x® + 252 e’ x°) + B (27720d' - 13860 d° e x +
9240 d® e? x? - 6930 d” e3 x> + 5544 d® e* x* - 4620 d° e® x> + 3960 d* e® x® - 3465 d3 e’ X’ +
(bd-ae)® (-Bd+Ae) Log[d+ex]

3080 d? e® x® - 2772d e® x° + 2520 €' x1%) ) ) +

e12

Problem 1078: Result more than twice size of optimal antiderivative.

(a+bx)¥ (A+Bx)
J dx

(d+ex)2

Optimal (type 3, 445 leaves, 2 steps):
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5b <bd—ae)8 (11bBd-9Abe-2aBe) x
N e11 *

(bdfae)le (Bd-Ae) 15b2 (bdfae)7 (11bBd-8Abe-3aBe) (d+ex)2
N _
el2 (d+ex) 2el2

10 b3 (bd—ae)s (11bBd-7Abe-4aBe) (d+ex)3

e12

21b* (bd-ae)® (11bBd-6Abe-5aBe) (d+ex)”

2e12

42 b5 (bd—ae)4 (11bBd-5Abe-6aBe) (d+ex)5
5e12

5 b6 (bd-ae)3 (11bBd-4Abe-7aBe) (d+ex)6

e12

15 b’ (bd—ae)z (11bBd-3Abe-8aBe) (d+ex)7

+
7 e12

5b% (bd-ae) (11bBd-2Abe-9aBe) (d+ex)® b°(11bBd-Abe-10aBe) (d+ex)’
8 el2 - g el2 i

ble B (d+ex)1e (bd—ae)9 (11bBd-10Abe-aBe) Log[d+ex]
10 e? : el?

Result (type 3, 1486 leaves):
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1
2520 e*? (d + e x| (
56700 a° b’ e® (2Ae (-d*+dex+e’x?) +B (2d’-4d’ex-3de*x*+e’x’)) + 504002’ b>e’
(3Ae (2d*-4d*’ex-3de*x*+e*x?) +2B (-3d*+9d’ex+6d*e®*x*-2de* x> +e*x*)) +
44100 a° b* e® (4Ae (—3d4+9d3ex+6d2e2x2—2de3x3+e4x4) +
B(12d°-48d*ex-30d’e®*x*+10d*e’ x> -5de*x*+3e°x°) ) +
10584 a°b>e® (5Ae (12d°-48d*ex-30d’ e’ x* +10d*e* x> -5de* x* +3e° X°) -
6B (10d6—50d5ex—30d4e2x2+10d3e3x3—5d2e4x4+3de5x5—2e6x6)) +
8820a*b°e* (6Ae (-10d°+50d°ex+30d*e*x*-10d° e’ x* +5d% e x* -3d e’ x> +2e°x°) +
B (60d"-360d°ex-210d°e*x*+70d*e*x*>-35d’ e* x* + 21d*e®*x*> - 14de®x® + 10’ X)) +
720a’b’ e® (7Ae (60d" -360d°ex-210d° e’ x*>+70d* e’ x* - 35d> e* x* +
21d*e’x*-14de®x®+10e’ x7) -4B (165d® - 735d” e x - 420 d° e* x* +
140d° e’ x* -70d* e x* + 42d° ® x* - 28d*e®x® + 20d e’ X' - 15e® x¥) ) +
135a°b%e® (8Ae (-105d® + 735d” ex+420d° e? x> - 140d° e x* + 70 d* * x* - 42d% e° X° +
28d*e®x®-20de’ x” +15e®x®) + 3B (280.d° - 2240 d® e x - 1260 d” e” x* + 420 d° * x° -
210d° e* x* +126d* e° x* -84 d>e®x° + 60 d* e’ x” -45d e® x® + 35 x°) | +
10ab’e (9Ae (280d° - 2240d° e x - 1260 d” e* x* + 420 d® e* x> - 210 d> e* x* +
126 d* e’ x* -84 d>e® x® + 60.d* e’ x” - 45d e® x® + 357 x°) -
10 B (252d" - 2268 d° e x - 1260 d® ® x* + 420 d” €* X° - 210 d® * x* + 126 d° > X° -
84d4e6x6+66d3e7x7—45d2e8x8+35de9x9—28e10x19)) +
b (10 Ae (-252d" +2268d° e x + 1260 d® e* x* - 420 d’ &’ x° + 210 d® &* x* -
126d5e5x5+84d4e6x6—60d3e7x7+45d2e8x8—35de9x9+28e19x19) +
B (2520 d' - 25200 d* e x - 13860 d° e® x* + 4620 d® e® x* - 2310 d” e* x* + 1386 d° e° Xx° -
924 d°> e® x® + 660 d* e’ x” - 495 d* e® x® + 385 d* ® x° - 308 d e® x'® + 252 ' x™) ) +
2520 (bd—ae)9 (11bBd-10Abe-aBe) (d+ex] Log[d+ex})

- 2520 a'? g1 (—Bd+Ae> +252003a°be’° (Ade+B (—d2+dex+e2x2)) +

Problem 1079: Result more than twice size of optimal antiderivative.

(a+bx)* (A+Bx)
J dx

(d+ex)3

Optimal (type 3, 445leaves, 2 steps):
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15 b? (bd—ae)7 (11bBd-8Abe-3aBe)x (bd—ae)le (Bd-Ae)
. _
ell 2el2 (d+ex)2

(bd—ae)9 (11bBd-16Abe-aBe) 15b° (bd—ae)6 (11de—7Abe—4aBe) (d+ex)2

- +
e? (d+ex) el2

14 b* (bd-ae)5 (11bBd-6Abe-5aBe) (d+ex)3

12

e
21b° (bdfae)“ (11bBd-5Abe-6aBe) (d+ex)4
2e12 *
6 b® (bd—ae)3 (11de—4Abe—7aBe) (d+ex)5
e12

5b7 (bd-ae)? (11bBd-3Abe-8aBe) (d+ex)®

+

2e12
5b® (bd-ae) (11bBd-2Abe-9aBe) (d+ex)7 b® (11bBd-Abe-10aBe) (d+ex)8
7e12 B 8e12 -

b®B (d+ex)? 5b(bd-ae)® (11bBd-9Abe-2aBe) Log[d+ex]

9 e12 e12

Result (type 3, 1480 leaves):
1

(7252a19ele (Ae+B (d+2ex)) -2520a°be’ (Ae (d+2ex) -Bd (3d+4ex)) +
504 el? (d+ex)?
11340 a® b? e8 (Ade (3d+4ex) +B (—5d3—4d2ex+4de2x2+2e3x3)) +30240 a3’ b3 e’
(Ae (-5d°-4d’ex+4de’x*+2e’x*) +B (7d*+2d’ex-11d*e*x*-4de’x*+e* x*)) +
176402a°b%e® (3Ae (7d*+2d’ex-11d*e*x* -4d e’ x* +e*x*) +
B (—27d5+6d4ex+63d3e2x2+20d2e3x3—5de4x4+2e5x5)) +
10584 a°b>e® (2Ae (-27d°+6d*ex+63d’ e’ x*+20d*e*x>-5de* x* +2e° X°) +
3B (22d°-16d°ex-68d*e*x?>-20d*> e’ x* +5d*e* x*-2d e’ x* + e®x®) ) +
5292a*b%e* (5Ae (22d°-16d°ex-68d*e?x*-20d* e’ x* +5d%e* x* - 2d e’ x* + e x°) +
B(-130d’ +160d°ex+500d> e’ x* +140d* e’ x* -35d° e* x* + 14d*e*x*> - 7d e’ x® + 47 X)) +
1008 a*b’ e’ (3Ae (-130d’ + 160 d° e x + 500 d° e® x* + 140 d* e’ x* - 35d> e* x* +
14d*e®x>-7de®x®+4¢e’x’) +2B (225d® - 390d” e x - 1035 d® e* x* -
280d5e3x3+79d4e4x4—28d3e5x5+14d2e6x5—8de7x7+5e8x8)) +
108 a°b%e® (7Ae (225d° - 390d" e x - 1035d° e* x* - 280 d> e*> x> + 70 d* e* x* - 28 d*> ® x° +
14d*e®x°-8de’ x” +5e®x®) -3B (595d° - 1330 d® e x - 3185d’ e* x* - 840 d° &> X° +
210d5e4x4—84d4e5x5+42d3e6x6—24d2e7x7+15de8x8—10e9x9)) +
18ab’e (4Ae (-595d° +1330d° e x + 3185d” e® x* + 840 d® ® x> - 210 d° * x* +
84d4e5x5—42d3e6x6+24d2e7x7—15de8x8+10e9x9) +
5B (532d'-1456d° e x - 3248 d® e® x* - 840 d” e® x* + 210 d® e* x* - 84 d° ° X° +
42d4e5x6—24d3e7x7+15d2e8x8—16de9x9+7e1°x1°)) +
b* (9Ae (532d" - 1456 d° e x - 3248 d® e* x> - 840d” e’ x* + 210d°e* x* - 84 d° &> X° +
42d*e®x®-24d*e’ x’ +15d°e®* x* -10d e’ x° + 7' x*?) +
B (-5292d' +17136d" e x + 36288 d° e® x* + 9240 d® e x* - 2310 d” e* x* + 924 d° ® x° -
462 d> e® x® + 264 d* e’ x” - 165 d> e® x® + 110 d* e x° - 77 d e®® x*® + 56 e x1) ) -
2520b (bd-ae)® (11bBd-9Abe-2aBe) (d+ex)2Log[d+ex])
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Problem 1086: Result more than twice size of optimal antiderivative.

(a+bx>19 (A+BX)
J dx

(d+ex)10

Optimal (type 3, 441 leaves, 2 steps):

b® (10bBd-Abe-10aBe) x bloBx? (bd-ae)16 (Bd-Ae)

+ +
e

(bd-ae)9 (11bBd-10Abe-aBe) 5b (bd-ae)8 (11bBd-9Abe-2aBe)

u 2el0 9 el2 (d+ex)9

+

8 el2 (d+ex)8 7 el2 (d+ex)7

5 b2 (bd-ae)7 (11bBd-8Abe-3aBe) 6b? (bd-ae)6 (11bBd-7Abe-4aBe)

N
2el2 (d+ex)6

21 b4 (bd-ae)5 (11bBd-6Abe-5aBe) 14b° (bd-ae)“ (11bBd-5Abe-6aBe)

el2 (d+ex)5

.
2el2 (d+ex)4

15 b (bd-ae)3 (11bBd-4Abe-7aBe) 15b’ (bd-ae)2 (11bBd-3Abe-8aBe)

el2 (d+ex)3

.
el2 (d+ex)2

5b% (bd-ae) (11bBd-2Abe-9aBe) Log[d+ex]

e12

Result (type 3, 1460 leaves):

e2 (d+ex)

+
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1

504e'? (d+ex)’
(7a19e1@ (BAe+B (d+9ex)) +10a’be’ (7Ae (d+9ex) +2B (d*+9dex+36e’x*)) +
45 a8 b2 €8 (2Ae (d2+9dex+36e2x2) +B (d3+9d2ex+36de2x2+84e3x3)) +24a’ b3 e’
(5Ae (d>+9d°ex+36de’x*+84e’x*) +4B (d*+9d’ex+36d*e*x*+84de’x*+126e* x*) ) +
42a°b*e® (4Ae (d*+9d’ex+36d*e®x* +84de’x® + 126 e* x*) +
5B (d°+9d*ex+36d>e®x*+84d*e>x* + 126 de* x* + 126 € x°) ) +
252 a° b° e® (Ae (ds+9d4ex+36d3e2x2+84d2e3x3+126de4x4+126e5x5) +
2B (d°+9d’ex+36d*e’x* +84d> e’ x>+ 126 d*e* x* + 126 d e x° + 84 e®x®) ) +
210a*b%e* (2Ae (d®+9d>ex+36d*e?x* +84d> e’ x* + 126 d* e* x* + 126 d e® x° + 84 e® x°) +
7B (d7+9d6ex+36d5e2x2+84d4e3x3+126d3e4x4+126d2e5x5+84de6x6+36e7x7)) +
840a’b’ e’ (Ae (d’+9d°ex+36d°e*x*+84d* e’ x* +126d° e* x* + 126 d* > X° +
84de®x®+36e”x’) +8B (d®+9d" ex+36d°e*x?+84d> e’ x° +
126d*e* x* +126d° e® x* + 84d*e®x® + 36 de” X" + 9e® x¥) ) -
9a’b®e® (-280Ae (d®+9d ex+36d°e®x* +84d> e’ x’ +126d* e* x* + 126 d> > x* + 84 d* e® x° +
36de’ x’ +9e®x®) +Bd (7129 d® + 61641 d” e x + 235224 d° e* x> + 518616 d° > x> +
725004 d* e* x* + 661500 d° e x> + 388080 d* e® x° + 136080 d e’ x” + 22680 % X®) | -
2ab’e (Ade (7129d® + 61641 d” e x + 235224 d® e® x* + 518616 d> € X° + 725004 d* e* x* +
661500 d° e° x> + 388080 d* e® x° + 136080 d e’ x” + 22680 ® x*) -
10 B (4861d' +41229d° e x + 153576 d® e* x* + 328104 d” e® x> + 439236 d® e* x* + 375732
d®> e’ x> + 197568 d* e® x® + 54432 d* e’ x” + 2268 d* e® x® - 2268 d e® x° - 252 €' x'?) ) -
b*® (-2Ae (4861d' +41229d” e x + 153576 d® e* x* + 328104 d” e’ x? + 439236 d°® e* x* + 375732
d® e® x® + 197568 d* e® x® + 54432d’ e’ x’ + 2268 d” ® x® - 2268 d e’ x° - 252 ™ x*?) +
B (42131d™ + 351459 d" e x + 1281096 d° e* x> + 2656584 d® e* x> +
3402756 d” e* x* + 2704212 d% e® x> + 1220688 d° e® x® + 190512 d* e’ X’ -
77112 d° e® x® - 36288 d* e® x° - 2772d e'® x'® + 252 e X)) -
2520b% (bd-ae) (11bBd-2Abe-9aBe) (d+ex>9Log[d+ex})

Problem 1087: Result more than twice size of optimal antiderivative.

(a+bx)¥ (A+Bx)
J dx

(d+ex)11

Optimal (type 3, 446 leaves, 2 steps):
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ble B x (bd—ae)le (Bd—Ae)

.
el? 10 e12 (d+ex)10

(bd—ae)g (11bBd-10Abe-aBe) 5b (bdﬂae)8 (11bBd-9Abe-2aBe)
N _
9e12(d+ex)9 8e12(d+ex)8

15 b2 (bd—ae)7 (11bBd-8Abe-3aBe) 5b? (bd—ae>6 (11bBd-7Abe-4aBe)
. _
7 e12 (d+ex)7 el2 <d+ex)6

42 b* (bd—ae)s (11bBd-6Abe-5aBe) 21b° (bd—ae)4 (11bBd-5Abe-6aBe)
. _
5 e12 (d+ex)5 2el2 (d+ex)4

10 b (bd—ae)3 (11bBd-4Abe-7aBe) 15b’ (bd—ae)z (11bBd-3Abe-8aBe)
. _
el2 <d+ex)3 2 el2 (d+ex)2

5b% (bd-ae) (11bBd-2Abe-9aBe) b°(11bBd-Abe-10aBe) Log[d+ex]

el2 (d+ex) el?

Result (type 3, 1447 leaves):
1

25202 (d+ex)™
(zsalee1e (9Ae+B (d+10ex)) +70a’be’ (4Ae (d+10ex) +B (d°+10dex+45e”x*)) +
45a%b*e® (7Ae (d>+10dex+45e*x?) +3B (d’+10d*ex+45de’x*+120e>x?) ) +
120a’b*e’ (3Ae (d®+10d’ex+45de® x* + 120’ X°) +
2B (d*+10d’ex+45d*e*x* +120d e’ x> + 210 e* x*) ) +
420a°b*e® (Ae (d*+10d’ex+45d° e’ x* +120d e’ x* + 210 e* x*) +
B (d°+10d*ex+45d>e?x* +120d* e x> + 218d e* x* + 252> X°) ) +
252 a° b° e° <2Ae (d5+10d4ex+45d3e2x2+120d2e3x3+210de4x4+252e5x5> +
3B (d®+10d°ex+45d* e’ x* +120d> e’ x* + 210 d* e* x* + 252 d e® x° + 210 e® x°) ) + 210 a* b°
e* (3Ae (d®*+10d>ex+45d*e® x* + 120d’ e X° + 210d* e* x* + 252d > x* + 210 e® x®) + 7B
(d7 +10d°ex +45d> e® x* + 120 d* e’ x> + 210 d* e* x* + 252d* e®> x> + 216 d e® x® + 120 €7 X)) +
840a’b’ e’ (Ae (d’+10d°ex +45d° e® x* +120d* e* x> + 210 d* e* x* + 252 d* > x° +
210de®x®+120e’ x’) +4B (d®+10d” ex +45d°e* x> + 120.d° e X +
210d* e* x* + 252 d° * x* + 210 d* e® x® + 120 d e’ X" + 45e® x®) ) +
1260 a2 b8 e? (Ae (d8+16d7ex+45d6e2x2+120d5e3x3+210d4e4x4+252d3e5x5+
210d*e®x®+120de’ x’ +45e® x*) + 9B (d° +10d® ex+45d” e® x* + 120d° &® X +
210d° e* x* + 252d* e* x> + 210d* e® x® + 120 d* e’ x” + 45d e® x® + 187 X°) ) -
10ab’e (-252Ae (d°+10d®* ex+45d" e*x* + 120d° e x® + 210 d° e* x* +
252d*e° x° +210d> e® x® + 120d* e’ x” + 45d e® x* + 10 e’ x°) +
Bd (7381d°+ 71290 d® e x + 308205 d’ e? x* + 784080 d° * x> + 1296 540 d° e* x* +
1450008 d* e° x° + 1102500 d> e® x® + 554400 d* e’ x” + 170100 d ® x® + 25200 € X°) ) -
b*® (Ade (7381d° + 71290 d® e x + 308205 d” e* x* + 784080 d°® ® x> + 1296 540 d° e x* +
1450008 d* e® x° + 1102500 d* e® x° + 554400 d* e’ x” + 170100 d e® x® + 25200 &° X°) -
B (55991 d™ + 532190 d"® e x + 2256 255 d” e x* + 5600 880 d® * x> +
8969940 d” e* x* + 9599688 d® e® x° + 6835500 d° e® x® + 3074400 d* e’ x” +
737100 d* e® x® + 25200 d” e” x° - 25200 d e x*? - 2520 e x™) ) +

2520b° (11bBd-Abe-10aBe) (d+ex)™ Log[d+ex]
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Problem 1088: Result more than twice size of optimal antiderivative.

(a+bx)19 (A +BX)
J dx

(d+ex)12

Optimal (type 3, 321 leaves, 3 steps):
(Bd-Ae) (a+bx)™ B(bd-ae)’ 10bB(bd-ae)’ 45b?B (bd-ae)®

+

11e (bd-ae) (d+ex)11 10 el2 (d+ex)10 9 el2 (d+ex)9 8 el2 (d+ex)8

+

120b°B (bd-ae)’ 35b*B (bd-ae)® 252b°B (bd-ae)® 105b°B (bd-ae)’
- + - +
7e? (d+ex)’ e'? (d+ex)® 5e2 (d+ex)® 2e2 (d+ex)*

40b’B (bd-ae)® 45b°B (bd-ae)’ 10b°B (bd-ae) b®BLog[d+ex]
- + +
e'? (d+ex)? 2e'? (d+ex)? e’ (d+ex) el2

Result (type 3, 1443 leaves):
1

27720e'2 (d+eX) 1

(252a1°e10 (16Ae+B (d+11ex)) +280a°be’ (9Ae (d+1lex) +28B (d2+11dex+55e2x2)> +
315a°b*e® (8Ae (d*+11dex+55e?x?) +3B (d*+11d*ex+55de*x* +165e>x?) ) +
360a’b’e’ (7Ae (d>+11d*ex+55de®x* +165e> X°) +

4B (d4+11d3ex+55d2e2x2+165de3x3+330e4x4)) +
420a°b*e® (6Ae (d*+11d>ex+55d*e® x* +165d e’ x* + 330 e* x*) +
5B (d°>+11d*ex+55d’ e’ x*+165d* e’ x> + 330de* x* + 462 X°) ) +
504 a°b°e® (5Ae (d>+11d*ex+55d> e’ x*+165d”*e®* x>+ 330d e* x* + 462 e° X°) +
6B (d®+11d°ex+55d*e?x*+165d> e® x® + 330 d® e* x* + 462 d e® x* + 462 €® x°) ) + 630 a* b°
e* (4Ae (d®*+11d>ex+55d*e® x* +165d> e x° + 330.d* e* x* + 462 d > x* + 462 e° x°) + 7B
(d”+11d°ex+55d°e?x? + 165 d* e x® + 330.d” e* x* + 462 d* e x° + 462 d e® x® + 330 e’ X)) +
840a’b’ e’ (3Ae (d7+11d6ex+55d5e2x2+165d4e3x3+330d3e4x4+462d2e5x5+
462de®x°®+330e’x’) +8B (d®+11d" ex+55d° e’ x*+165d> e® x> +
330d*e* x* +462d> > x* + 462 d* e® x® + 330 d e’ x” + 165 e® x®) ) +
1260 a*b®e” (2Ae (d®+11d" ex+55d°e® x* + 165 d° e x° + 330 d* e* x* + 462 d°> &> X° +
462d*e®x®+330de’ x” +165e®x®) + 9B (d°+11d®ex+55d” e* x* + 165d° e’ X° +
330d° e* x* + 462 d* e® x* + 462 d* e® x® + 330 d* e’ x” + 165d e® x® + 55e° x°) ) +
2520ab’e (Ae (d°+11d®ex+55d” e x*+165d°e® x> + 330 d> e* x* + 462 d* ® x® + 462 d> e® x® +
330d2e7x7+165de8x8+55e9x9) +10B (d19+11d9ex+55d8e2x2+165d7e3x3+
330d°e* x* + 462d° e° x° + 462 d* e® x® + 330.d> e’ x” + 165 d* e® x® + 55d e® x° + 11 e x'?) ) +
b (2520 Ae (d*+11d°ex+55d®e? x> + 165d” e x* + 330.d° e* x* + 462 d° e° X° +
462 d* e®x®+330d> e’ x” +165d*e® x® + 55d e” x° + 11 e x*?) -
Bd (83711d" +893101d° e x + 4313045 d® e® x* + 12430935d” e x* + 23718420 d® e* x* +
31376268 d° e® x° + 29241828 d* e® x® + 19057500 d e’ x’” + 8385300 d? e% x® +
2286900d e x° + 304920 e'° x™?) ) - 27720b™ B (d+ex)™ Log[d+ex1)
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Problem 1089: Result more than twice size of optimal antiderivative.

(a+bx)19 (A +BX)
J dx

(d+ex)13

Optimal (type 1, 86 leaves, 2 steps):
(Bd-Ae) (a+bx)™ (11bBd+Abe-12aBe) (a+bx)™

+

712e(bd—ae) (d+ex)12 132e(bd—ae)2(d+ex)11

Result (type 1, 1421 leaves):
1

) 1322 (d +ex)12

(a*®e' (11Ae+B (d+12ex)) +2a’be’ (5Ae (d+12ex) +B (d*+12dex+66e*x?)) +
3a%b’e® (3Ae (d*+12dex+66e*x?) +B (d>+12d°ex+66de’ x* +220e> X)) +
43’ p3e’ <2Ae (d3+12d2ex+66de2x2+229e3x3) +
B (d*+12d’ex+66d*e?x*+220de’ x* +495e* x*) ) +
a®b*e® (7Ae (d*+12d’>ex +66d* e® x> + 220d e’ x> + 495 * x*) +
5B (d°+12d*ex+66d>e*x*+220d* e x> +495d e* x* +792e° x°) ) +
6a° b’ e’ (Ae (d5+12d4ex+66d3e2x2+220d2e3x3+495de4x4+792e5x5) +
B (d®+12d>ex+66d*e?x*+220d> e x* +495d* e* x* + 792d > x> + 924 €® x®) ) +
a*bfe® (5Ae (d®+12d>ex+66d*e®x* +220d> e x> + 495 d? e* x* + 792d > x> + 924 e® x®) + 7B
(d7+12d6ex+66d5e2x2+220d4e3x3+495d3e4x4+792d2e5x5+924de5x6+792e7x7)) +
4a’b’e® (Ae (d’+12d°ex +66d> e® x* +220d* e’ x* + 495 d* e* x* + 792 d* > X° +
924de®x®+792e” x7) +2B (d® +12d” ex + 66 d° e x* + 220.d° e x? +
495d* e* x* + 792.d* ° x° + 924 d* e® x® + 792d e’ x” + 495 e® x¥) ) +
3aZbde? (Ae (d8+12d7ex+66d6e2x2+220d5e3x3+495d4e4x4+792d3e5x5+
924 d*e®x®+792de’ x” +495e®x®) +3B (d®+12d®ex + 66 d” e* x* +220d° &* X° +
495 d> e* x* + 792 d* e® x® + 924 d®> e® x® + 792 d* e’ x” + 495d e® x® + 220 e° X°) ) +
2ab’e (Ae (d9+12d8ex+66d7e2x2+220d5e3x3+495d5e4x4+792d4e5x5+924d3e5x6+
792d*e’ x7 +495de® x® + 220 x°) + 5B (d'®+12d° e x + 66 d® e* x* + 220 d” €® x? + 495 d°
e* x* +792d° e® x® + 924 d* e® x°® + 792d% e’ x” + 495 d* e® x® + 220 d ° x° + 66 €1® x'?) ) +
b (Ae (d™+12d° ex+66d®e? x> +220d” e x> + 495 d° e* x* + 792 d° €° Xx° +
924 d* e® x® + 792 d> e’ x” + 495 d* e® x® + 220 d e X° + 66 €' x*?) +
11B (d'* +12d™ex+ 66 d° e x* + 220 d® e® x> + 495d” e* x* + 792d® > x° +
924 d> e®x® + 792 d* e’ x” + 495 d> ® x® + 220 d* ® x° + 66 d €' x'? + 12 &' x™) ) )

Problem 1090: Result more than twice size of optimal antiderivative.

(a+bx)19 (A +BX)
J dx

(d+ex)14

Optimal (type 1, 135leaves, 3 steps):
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(Bd-Ae) (a+bx)11

+

_13e (bd-ae) (d+ex)13

(11bBd+2Abe-13aBe) (a+bx)1l b (11bBd+2Abe-13aBe) (a+bx)11

.
156e(bd—ae)2(d+ex)12 1716 e bd—ae)3(d+ex)11

Result (type 1, 1433 leaves):
1

1716 e'? (d + e x) 13

(11a'e' (12Ae+B (d+13ex)) +10a’°be’ (11Ae (d+13ex) +2B (d*+13dex+78e’x*)) +
9 a8 b2 et (10Ae (d2+13dex+78e2x2) +3B (d3+13d2ex+78de2x2+286e3x3)) +
8a’b’e’ (9Ae (d*+13d°ex+78de’x* +286e> X°) +
4B (d*+13d>ex+78d*e*x* +286d e’ x> + 715e* x*) ) +
7a°b%e® (8Ae (d*+13d’ex+78d*e*x*+286de’ x> + 715 e* x*) +
5B (d°+13d*ex+78d>e*x*+286d”e®x*> + 715d e* x* + 1287 > X°) | +
6a’b’e’ (7Ae (d>+13d*ex+78d>e*x*+286d* e’ x>+ 715de* x* + 1287 e’ x*) + 6B
(d°+13d°>ex+78d*e* x> +286d” e® x> + 715d* e* x* + 1287 d e® x° + 1716 e® x®) ) + 5a* b® e*
(6Ae (d°+13d°ex+78d* e’ x*+286d*> e’ x* +715d* e x* + 1287 d e® x* + 1716 e®x®) + 7B (d’ +
13d°ex+78d° e* x* +286d* e’ x> + 715d> e* x* + 1287 d* e®> x* + 1716 d e® x° + 1716 e’ X’ ) +
4a’b’ e’ (5Ae (d’+13d°ex+78d> e’ x* + 286 d* e x* + 715 d* e® x* + 1287 d* &> X° +
1716 de® x® + 1716 e’ x’) + 8B (d8+13d7ex+78d6e2x2+286d5e3x3+
715d* e* x* + 1287 d* e x° + 1716 d* e® x® + 1716 d e’ x” + 1287 e® x¥) ) +
3a’b%e?® (4Ae (d®+13d" ex+78d%e®x*+286d> e’ x? +715d* e* x* + 1287 d’ e® x° +
1716 d*e®x® + 1716 d e’ x” + 1287 e®x®) + 9B (d° + 13 d® ex + 78d” e* x* + 286 d° e x> +
715d° e x* + 1287 d* > x* + 1716 d> e® x°® + 1716 d* €7 x” + 1287 d e® x® + 7157 X°) ) +
2ab’e (3Ae (d°+13d®ex+78d” e®> x* +286d° e’ x? + 715 d> e* x* + 1287 d* e x° +
1716 d> e®x® + 1716 d® e’ x” + 1287 d e® x® + 715 e° x°) +
10B (d'®+13d°ex+78d® e® x* + 286 d” e x°> + 715 d® e* x* + 1287 d® e® x° +
1716 d* e® x® + 1716 d* e’ x” + 1287 d* e® x® + 715d e® x° + 286 ' x*?) | +
b (2Ae (d®+13d°ex+78d%e® x* +286d” €® x> + 715 d® e* x* + 1287 d° &° X° +
1716 d* e® x° + 1716 d* e’ x” + 1287 d* e® x® + 715 d e” x° + 286 €' x*?) +
11B (d' +13d¥ex+78d” e’ x*> + 286 d® e’ x* + 715d” * x* + 1287 d° e x° +
1716 d°> e® x® + 1716 d* e’ x” + 1287 d* e® x® + 715d* e” x° + 286 d ' x*? + 78 &' x**) ) )

Problem 1091: Result more than twice size of optimal antiderivative.

(a+bx)¥ (A+Bx)
J dx

(d+ex)15

Optimal (type 1, 185leaves, 4 steps):
(Bd-Ae) (a+bx)11 (11bBd+3Abe-14aBe) (a+bx)11

+

1ae(bd-ae) (drex)M 182e (bd-ae)? (d+ex)™

b(11bBd+3Abe-14aBe) (a+bx)™ b2 (11bBd+3Abe-14aBe) (a+bx)"

+

1092 e (bdfae)3 (d+ex)12 12012 e (bdfae)“ <d+ex)11
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Result (type 1, 1430 leaves):
1

12012¢e'2 (d+eX) 14

(66a'°e' (13Ae+B (d+14ex)) +110a’°be’ (6Ae (d+14ex) +B (d*+14dex+91e*x?)) +
45a%b?e® (11Ae (d*+14dex+91e’x*) +3B (d*+14d’ex+91de’ x* + 364> X°) ) +
72a’ b3 e’ (SAe (d3+14d2ex+91de2x2+364e3x3) +
2B (d*+14d’ex+91d*e*x*+364de’ x> + 1001 e x*) ) +
28a°b*e® (9Ae (d*+14d>ex +91d* e’ x* +364d e’ x° + 1001 e* x*) +
5B (d°+14d*ex+91d’>e*x*+364d” e’ x>+ 1001 d e x* + 2002 €% x°) ) +
42a°b>e’ (4Ae (d°+14d*ex+91d’> e* x* + 364 d% e x* + 1601 d e* x* + 2002 €® x° ) +
3B (d®+14d°ex+91d*e®x*+364d> e’ x? + 1001 d* e* x* + 2002 d e® x° + 3003 €® x°®) ) +
105a*b®e* (Ae (d®+14d>ex+91d*e® x* + 364 d° e x* + 1001 d* * x* + 2002 d e> x> + 3003 e° x°) +
B (d7+14d6ex+91d5e2x2+364d4e3x3+
1001 d* e* x* + 2002 d* e* x> + 3003 d e® x° + 3432 e’ X7} ) +
20a*b’e® (3Ae (d’ +14d°ex+91d° e® x* + 364 d* e X° + 1001 d> e* x* + 2002 d* & X° +
3003 de®x®+3432e’ x7) +4B (d®+14d" ex+91d° e’ x* + 364 d° > x> +
1001 d* e* x* + 2002 d* ® x> + 3003 d® e® x°® + 3432d e’ X + 3003 €% X®) ) +
6a’b®e® (5Ae (d®+14d" ex+91d°e”x*+364d> e’ x>+ 1001 d* e* x* + 2002 d* ® x° +
3003 d*e®x®+3432de’ x” +3003e®x®) + 9B (d°+14d® ex +91d” e*x* + 364 d° e® x> +
1001 d° e* x* + 2002 d* ® x> + 3003 d* e® x° + 3432d* e’ x” + 3003 d e® x® + 2002 €° x°) ) +
6ab’e (2Ae (d°+14d°ex+91d’ e x*+364d°e’ x>+ 1001 d° e* x* + 2002 d* > x> +
3003 d’ e® x° + 3432 d” e’ x” + 3003 d ® x® + 2002 €° x°) +
5B (d®+14d° ex+91d®e?x* +364d” e x* + 1001 d° e* x* + 2002 d° &° X° +
3003 d* e® x® + 3432.d> e’ x” + 3003 d” e® x® + 2002 d e” x° + 1001 e'® x*?) ) +
b* (3Ae (d?+14d° ex+91d® e’ x* + 364 d” €® x* + 1001 d° e* x* + 2002 d> > X +
3003 d* e® x° + 3432 d> e’ x” + 3003 d” e® x® + 2002 d e” x° + 1001 €% x™?) +
11B (d11+14d“’ex+91d9 e? x? +364d%e®x3+1001d” e* x* + 2002 d° e x° +
3003 d° e® x° + 3432.d* e’ x’ + 3003 d> ® x® + 2002 d* e® x° + 1001 d e'® x*® + 364 e x*) ) |

Problem 1092: Result more than twice size of optimal antiderivative.

dx

J(a+bx)10 (A +BX)

(d+ex)16

Optimal (type 1, 235leaves, 5steps):
(Bd-Ae) (a+bx)™

_15e (bd-ae) (d+ex)15

(11bBd+4Abe-15aBe) (a+bx)™ b (11bBd+4Abe-15aBe) (a+bx)"

+

21(ae(bdfae)2(d+ex)14 910e(bdfae)3(d+ex)13

b2 (11bBd+4Abe-15aBe) (a+bx)™ b*>(11bBd+4Abe-15aBe) (a+bx)™

+

5460 e (bdfae)“ (d+ex)12 60060 e (bdfae)s (d+ex)11

Result (type 1, 1430leaves):
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1

60060 e™2 (d+ex)®

(286a'°e'® (14Ae+B (d+15ex)) +220a°be’ (13Ae (d+15ex) +2B (d*+15dex + 105e*x*)) +
4952a°b*e® (4Ae (d*+15dex+105e*x?) +B (d> +15d* ex + 105d e* x> + 455 e> x?) ) +
120a’b’e’ (11Ae (d®+15d*ex +105de® x> + 455 X°) +

4B (d*+15d>ex+105d*e* x* + 455d e® x° + 1365 e* x*) ) +
4202°b*e® (2Ae (d*+15d% ex +105d* e® x* +455d e’ x> + 1365 * x*) +
B (d°+15d*ex+105d> e® x* + 455d* e’ x> + 1365 d e* x* + 3003 &° X°) ) +
168a°b°e® (3Ae (d®>+15d*ex +105d> e® x* + 455 d* e x*> + 1365 d e* x* + 3003 €® x°) +
2B (d®+15d° ex +105d* e® x* + 455 d*> e® x> + 1365 d* e* x* + 3603 d e° X° + 5005 e® x°) ) + 35 a*
b®e* (8Ae (d®+15d°ex+105d* e® x* +455d> e’ x? + 1365 d* e* x* + 3003 d e® x° + 5005 €® x°) +
7B (d’+15d°ex +105d° e* x* + 455 d* &3 x° +
1365 d° e* x* + 3003 d* e® x> + 5005 d e® x° + 6435 e’ X7 ) +
20a*b’e* (7Ae (d’ +15d°e x + 185 d> e* x* + 455 d* e® x* + 1365 d’ e* x* + 3003 d* > x° +
5005 d e® x° + 6435e’ x”) + 8B (d® + 15d” e x + 185 d°® ® x* + 455 d> &* x* +
1365 d* e* x* + 3003 d* > x> + 5005 d® e® x® + 6435 d e’ X’ + 6435 % x®) ) +
30a’b%e? (2Ae (d®+15d” e x + 105 d° e? x* + 455 d° e x* + 1365 d* e* x* + 3003 d° e° X° +
5005 d* e® x® + 6435 d e’ x” + 6435 e® x®) + 3B (d® + 15d® e x + 105 d” e? x* + 455 d° e x> +
1365 d° e* x* + 3003 d* e x° + 5005 d* e® x° + 6435 d* e’ x” + 6435 d e® x* + 5005 e’ x°) ) +
20ab’e (Ae (d®+15d®* ex +105d” e® x* + 455 d° e® x> + 1365 d° e* x* + 3003 d* > x° +
5005 d e® x® + 6435 d* e’ x” + 6435 d e® x® + 5005 e° x°) +
2B (d*+15d° ex+105d® e® x* + 455d” e® x? + 1365 d° e* x* + 3003 d> > x> +
5005 d* e® x® + 6435 d> e’ x + 6435 d* e® x® + 5005 d e® x° + 3003 e™® x'°) | +
b*® (4Ae (d'®+15d” e x + 105 d® e? x> + 455 d” e x* + 1365 d°® e* x* + 3003 d° e° x° +
5005 d* e® x® + 6435 d* e’ x” + 6435 d* ® x® + 5005 d e” x° + 3003 e® x*%) +
11B (d'' +15d™ e x + 105 d” e* x* + 455 d® e x* + 1365 d” e* x* + 3003 d° &° X° +
5005 d° e® x® + 6435 d* e’ x” + 6435 d° e® x® + 5605 d* e® x° + 3003 d e x*? + 1365 e x™) ) )

Problem 1093: Result more than twice size of optimal antiderivative.

(a+bx)* (A+Bx)
J dx

<d+ex)17

Optimal (type 1, 285 leaves, 6 steps):
(Bd-Ae) (a+bx)™ (11bBd+5Abe-16aBe) (a+bx)™

+

_16e(bd—ae> (d+ex)™ 240e(bd—ae)2(d+ex)15

b(11bBd+5Abe-16aBe) <a+bx)1l b2 (11bBd+5Abe-16aBe) (a+bx)1l
+ +

840e(bd—ae)3(d+ex)14 3640e(bd—ae)4(d+ex)13

b’ (11bBd+5Abe-16aBe) (a+bx)11 b* (11bBd+5Abe-16aBe) <a+bx)1l

+

21840 e (bd—ae)5 (d+ex)12 240240 e (bd—ae)6 (d+ex)11

Result (type 1, 1429 leaves):
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1

240240 e'? (d+ex)*®
(10012 e' (15Ae+B (d+16ex)) +1430a°be’ (7Ae (d+16ex) +B (d*+16dex+120e*x?)) +
4952a°b”e® (13Ae (d*+16dex+120e’x*) +3B (d’+16d°ex +120de* x> + 560 > x°) | +
13202’ b*e’ (3Ae (d®+16d*ex +120de* x* + 560 &> X°) +
B (d*+16d*>ex+120d*e*x*> + 560d e’ X° + 1820 e* x*) ) +
210a°b*e® (11Ae (d*+16d’> e x +120d* e* x*> + 560 d e x° + 1820 * x*) +
5B (d°+16d*ex+120d>e? x> + 560 d* e x* + 1820 d e* x* + 4368 > X°) ) +
252a°b° e’ (5Ae (d>+16d*ex+120d> e® x* + 560 d* e x* + 1820 d e* x* + 4368 > X +
3B (d®+16d°ex+120d*e* x> + 560 d> e x* + 1820 d* e* x* + 4368 d e® x> + 8008 €® x°) ) + 70 a*
b®e* (9Ae (d®+16d°ex+120d* e® x* + 560 d* ® x> + 1820 d* e* x* + 4368 d e® x° + 8008 €® x°) +
7B (d’+16d°ex+120d° e* x* + 560 d* &3 X° +
1820 d° e* x* + 4368 d* e> x> + 8008 d e® x® + 11440 e’ X' ) +
280a°b’ e’ (Ae (d’ +16d°ex+120d> e® x* + 560 d* e’ x> + 1820 d” e* x* + 4368 d* ® x> +
8008 d e® x® + 11440 e’ x’) + B (d®+ 16d” e x + 120d° e* x* + 560 d° & X° +
1820 d* e* x* + 4368 d> e® x> + 8008 d* e® x° + 11440 d e’ X" + 12870 e®x®) ) +
15a’b%e? (7Ae (d®+16d” e x + 120 d° e? x* + 560 d° e x> + 1820 d* e* x* + 4368 d° &° X° +
8008 d* e® x° + 11440 d e’ x’ + 12870 e® x*) + 9B (d° + 16 d® e x + 120 d” e* x* + 560 d° & X° +
1820 d° e* x* + 4368 d* e® x> + 8008 d” e® x° + 11440 d* e’ x” + 12870 d e® x* + 11440 e° x°) ) +
10ab’e (3Ae (d°+16d®ex +120d” e* x* + 560 d° e x> + 1820 d° e* x* + 4368 d* &° X° +
8008 d* e® x° + 11440 d* e’ x” + 12870 d e® x* + 11440 €” x°) +
5B (d?+16d° ex+120d® e® x* + 560 d” e x> + 1820 d° e* x* + 4368 d° & X° +
8008 d* e® x°® + 11440 d> e’ x” + 12870 d”* e® x® + 11440 d e® x° + 8008 €'° x'%) ) +
b* (5Ae (d°+16d° ex+120d°e? x> + 560 d” e x* + 1820 d°® e* x* + 4368 d° e° x° +
8008 d* e® x° + 11440 d> e’ x” + 12870 d* e® x® + 11440 d e” x° + 8008 €' x*?) +
11B (d'' +16d™® ex+120d° e* x* + 560 d® e x* + 1820 d” e* x* + 4368 d° e° x° + 8008 d> €® x°® +
11440d* e’ x” + 12870 d> e x® + 11440 d* ® x° + 8008 d e x*? + 4368 e x™ ) ) )

Problem 1094: Result more than twice size of optimal antiderivative.

(a+bx)* (A+Bx)
J dx

<d+ex)18

Optimal (type 1, 335leaves, 7 steps):
(Bd-Ae) (a+bx)™ (11bBd+6Abe-17aBe) (a+bx)™

+

_17e(bd—ae> (d+ex)" 272e(bd—ae)2(d+ex)16

b(11bBd+6Abe-17aBe) <a+bx)1l b2 (11bBd+6Abe-17aBe) (a+bx)1l

+ +

816e(bd—ae)3(d+ex)15 2856e(bd—ae)4(d+ex)14

b’ (11bBd+6Abe-17aBe) (a+bx)11

+

12376e(bd—ae)5(d+ex)13
b* (11bBd+6Abe-17aBe) (a+bx)11 b (11bBd+6Abe-17aBe) <a+bx)1l

+

74256 e (bd—ae)6 (d+ex)12 816816 e (bd—ae)7 (d+ex)11
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Result (type 1, 1433 leaves):

- ! (30032 e’ (16Ae+B (d+17ex)) +

816816 e'? (d+ex)"
2002a’be’ (15Ae (d+17ex) +2B (d*+17dex+136e°X*)) +
1287 a®b*e® (14Ae (d*+17dex+136e’x?) +3B (d®+17d’ex+136de*x* + 680 e> x?) ) +
792 a’ b3 e’ (13Ae (d3+17d2ex+136de2x2+680e3x3) +
4B (d*+17d>ex+136d* e’ x*>+680de’ x> + 2380 e* x*) ) +
462a°b*e® (12Ae (d*+17d’ex+136d*e* x> + 680 d e’ x> + 2380 e* x*) +
5B (d°+17d*ex+136d>e* x> + 680 d* e’ x> + 2380d e* x* + 6188 ° x°) ) +
252a°b° e (11Ae (d° +17d*ex + 136 d’ e® x* + 680 d* e’ x* + 2380 d e* x* + 6188 e x°) + 6B
(d°+17d°>ex+136d* e’ x* + 680 d> e® x> + 2380 d* e* x* + 6188 d e x° + 12376 €® x°®) ) + 126 a*
bbe® (10Ae (d®+17d°ex+136d*e® x> + 680 d> e x* + 2380 d* * x* + 6188 d > x> + 12376 e X°) +
7B (d7+17d6ex+136d5e2x2+68@d4e3x3+
2380 d* e* x* + 6188 d* e® x* + 12376 d e® x° + 19448 e’ X7 ) +
56a°b’ e’ (9Ae (d’+17d°ex + 136 d° e* x* + 680 d* e x* + 2380 d* e* x* + 6188 d® &° X° +
12376 de®x® + 19448 e’ x7) +8B (d®+17d” ex + 136 d° e® x* + 680 d° &> X° +
2380 d* e* x* + 6188 d* e® x> + 12376 d* e® x° + 19448 d e’ x” + 24310 e® x®) ) +
21a*b%e” (8Ae (d®+17d  ex+136d°e”x* + 680 d> e* x> + 2380 d* e* x* +
6188 d> e® x® + 12376 d* e® x® + 19448 d e’ X" + 24310 e® x®) +
9B (d9+17d8ex+136d7e2x2+686d6e3x3+2380d5e4x4+6188d4e5x5+
12376 d> e®x® + 19448 d* e’ x” + 24310d e® x® + 24310 ° X°) ) +
6ab’e (7Ae (d°+17d®ex+136d” e* x* + 680 d° e x* + 2380 d> * x* + 6188 d* &° X° +
12376 d> e® x® + 19448 d* e’ x” + 24310d e® x® + 24310 €’ X°) +
10B (d?+17d’ex +136d® e? x> + 680 d” e x* + 2380 d® * x* + 6188 d° e° X° +
12376 d* e® x® + 19448 d°> e’ x’ + 24310 d* ® x® + 24310d e® x° + 19448 e x°) ) +
b (6Ae (d?+17d° ex+136d®e? x> + 680 d” e x* + 2380 d® e* x* + 6188 d° e° X° +
12376 d* e® x® + 19448 d> e’ x” + 24310 d* e® x® + 24310d e® x° + 19448 e x1%)
11B (d*+17d®ex+136d° e* x* + 680 d° e x° + 2380 d” e* x* + 6188 d° e* x° + 12376 d> €® x°® +
19448 d* e’ x7 + 24310d° e® x® + 24310 d* e® x° + 19448d €' x'? + 12376 e x'!) ) )

Problem 1095: Result more than twice size of optimal antiderivative.

(a+bx)1e (A + B Xx)
J dx

(d+ex)19

Optimal (type 1, 385leaves, 8 steps):
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(Bd-Ae) (a+bx)11 (11bBd+7Abe-18aBe) (a+bx)11
+

+

_18e(bd—ae> (d+ex)18 306e(bd—ae)2(d+ex)17

b(11bBd+7Abe-18aBe) <a+bx)1l b2 (11bBd+7Abe-18aBe) (a+bx)1l

+ +

816e(bd—ae)3(d+ex)16 2448e(bd—ae)4(d+ex)15

b’ (11bBd+7Abe-18aBe) (a+bx)11 b* (11bBd+7Abe-18aBe) <a+bx)1l

+ +

8568 e (bd—ae)5 (d+ex)14 37128 e (bd—ae)6 (d+ex)13

b (11bBd+7Abe-18aBe) (a+bx)11 b® (11bBd+7Abe-18aBe) <a+bx)1l

+

222768 e (bd—ae)7 (d+ex)12 2450448 e (bd—ae)8 (d+ex)11

Result (type 1, 1428 leaves):

- 1 (8008 a'® et® (17Ae+B(d+18ex))+

2450448 e'? (d +ex)™®
10010a°be’ (8Ae (d+18ex) +B (d*+18dex+153e*x*) ) +
9009 a® b’ e® (5Ae (d*+18dex+153e*x?) +B (d>+18d*ex +153d e’ x* + 816 e>x>) ) +
34322’ b*e’ (7Ae (d®+18d*ex+153de*x* + 816> X°) +
2B (d*+18d’ex+153d*e® x* + 816 d e® x> + 3060 e* x*) ) +
924 a%b* e® (13Ae (d* +18d’> e x + 153 d* e* x* + 816 d > x> + 3060 e x*) +
5B (d°+18d*ex+153d®e? x> + 816 d* e x* + 3060 d e* x* + 8568 €° X°) ) +
2772a°b>e® (2Ae (d° + 18 d* e x + 153 d* e® x* + 816 d* ® x> + 3060 d e* x* + 8568 €° X°) +
B (d®+18d>ex+153d*e”x* + 816 d> e® x> + 3060 d* e* x* + 8568 d e x° + 18564 €® x°®) ) + 210 a*
bbe® (11Ae (d®+18d°ex+153d* e’ x* + 816 d> e® x> + 3060 d* e* x* + 8568 d > X° + 18564 ° x°) +
7B (d’+18d°ex+153d° e* x* + 816 d* e ° +
3060 d° e* x* + 8568 d* e® x> + 18564 d €® x® + 31824 ¢” X7} ) +
168a’b’ e’ (5Ae (d7+18d6ex+153d5e2x2+816d4e3x3+3060d3e4x4+8568d2e5x5+
18564 de®x°® + 31824 e’ x7) +4B (d®+18d" ex+153d°e® x* + 816 d° &> X° +
3060 d* e* x* + 8568 d> e® x> + 18564 d” e® x® + 31824 d e’ x” + 43758 e® x®) ) + 252 a% b® €?
(Ae (d®+18d” ex+153d°®e® x* + 816 d> e® x> + 3060 d* e* x* + 8568 d> > x> + 18564 d e® x° +
31824de7x7+43758e8x8) +B (d9+18d3ex+153d7e2 x? + 816 d® e x> + 3060 d> e* x* +
8568 d* e x° + 18564 d> e® x® + 31824 d* e’ x’ + 43758 d e® x® + 48620 ° X°) ) +
14ab’e (4Ae (d°+18d®ex +153d” e® x* + 816 d® e’ x> + 3060 d° e* x* + 8568 d* > x> +
18564 d* e® x® + 31824 d* e’ x” + 43758 d e® x® + 48620 €° X°) +
5B (d+18d° ex+153d® e® x* + 816 d” e X° + 3060 d° e* x* + 8568 d° e X° +
18564 d* e® x® + 31824 d’ e’ x” + 43758 d* ® x® + 48620 d e® x° + 43758 e x'°) ) +
b (7Ae (d?+18d° ex + 153 d® e? x> + 816 d” e x® + 3060 d°® e* x* + 8568 d° e° X° +
18564 d* e® x® + 31824 d> e’ x” + 43758 d” e® x® + 48620 d e® x° + 43758 e x*%) +
11B (d'* +18d®ex+153d° e* x* + 816 d® e X° + 3060 d” e* x* + 8568 d° e X + 18564 d> €® x°® +
31824 d* e’ x7 +43758d” e® x® + 48620 d* e® x° + 43758 d e'? x'% + 31824 e x'1) )

Problem 1096: Result more than twice size of optimal antiderivative.

(a+bx)1e (A +BX)
J dx

(d+ex)20
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Optimal (type 1, 460 leaves, 2 steps):
(bd-ae)® (Bd-Ae) (bd-ae)’(11bBd-10Abe-aBe)

.
19 12 (d+ex>19 18 e12 (o|+ex)18

5b(bd-ae)® (11bBd-9Abe-2aBe) 15b2(bd-ae)’ (11bBd-8Abe-3aBe)

N
17 e12 (d+ex)17 16 12 (d+ex)16

2b® (bd-ae)® (11bBd-7Abe-4aBe) 3b*(bd-ae)’ (11bBd-6Abe-5aBe)

el2 (dJrex)15 el2 (d+ex)14

+

42b° (bd-ae)® (11bBd-5Abe-6aBe) 5b°(bd-ae)’(11bBd-4Abe-7aBe)

.
13 e12 (d+ex)13 2el2 (d+ex)12

15b7 (bd-ae)® (11bBd-3Abe-8aBe) b®(bd-ae) (11bBd-2Abe-9aBe)

+

11912 (dJreX)ll 2912 <d+eX>10
b® (11bBd-Abe-10aBe) bl B
9el2 (d+ex)9 8 el2 (d+ex)8

Result (type 1, 1433 leaves):
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1

- (19448a1°e19(18Ae+B(d+19ex))+
66512162 (d+ex)*

11440a°be’ (17Ae (d+19ex) +2B (d*+19dex+171e*x?) ) +
6435a°b*e® (16 Ae (d*+19dex+171e*x?) +3B (d’ +19d*ex +171de*x* + 969 > X*) ) +
34322’ b*e’ (15Ae (d>+19d*ex+171d e’ x* + 969 > x>) +
4B (d4+19d3ex+171d2e2x2+969de3x3+3876e4x4)) +
1716 a°b* e® (14Ae (d*+19d’ ex +171d* e* x* + 969 d €® x> + 3876 e* x*) +
5B (d°>+19d*ex+171d>e®x* + 969 d* e x*> + 3876 de* x* + 11628 > X ) +
792a°b’ e’ (13Ae (d°+19d*ex+171d>e* x> + 969 d* e® x> + 3876 d e® x* + 11628 &° X°) +
6B (d®+19d°ex+171d*e® x* + 969 d*> ® x> + 3876 d* e* x* + 11628 d e® x* + 27132 e° x°) ) +
330a*b%e* (12Ae (d®+19d°ex+171d* e* x* + 969 d* e® x> + 3876 d* e* x* +
11628de° x° +27132e®x%) +7B (d’ +19d°ex + 171d° * x> +
969 d* e x> + 3876 d> e* x* + 11628 d* e® x> + 27132 d e® x® + 50388 e’ X'} ) +
120a°b’ e® (11Ae (d’ +19d°ex +171d> e* x* + 969 d* ® x> + 3876 d°> e* x* + 11628 d* > x> +
27132de®x® + 50388 e’ x”) + 8B (d®+19d” ex + 171 d® e’ x* + 969 d° €* x> +
3876 d* e* x* + 11628 d> > x> + 27132d* e® x® + 50388 d e’ x” + 75582 e® x®) | +
36a’b%e? (10Ae (d®+19d" ex+171d%e® x* + 969 d> ® x* + 3876 d* e x* +
11628 d*> e’ x> + 27132d* e® x° + 50388 d e’ x” + 75582 e® x*) +
9B (d°+19d® ex+171d" e* x* + 969 d°® & x° + 3876 d> e* x* + 11628 d* e° X° +
271324 e®x® + 50388 d* e’ x” + 75582d e® x® + 92378 e x°) ) +
8ab’e (9Ae (d°+19d°ex+171d" e* x* + 969 d°® e X° + 3876 d> e* x* + 11628 d* e° x° +
27132d° e®x® + 50388 d% e’ x” + 75582d e® x® + 92378 ° x°) +
10B (d'®+19d°ex +171d® e x* + 969 d” e® x* + 3876 d® e* x* + 11628 d> > x> +
27132d*e®x® + 50388 d> e’ x” + 75582 d* e® x® + 92378 d e® x® + 92378 e® x'°) ) +
b* (8Ae (d?+19d° ex+171d®e? x> + 969 d” e x* + 3876 d® e* x* + 11628 d° e° x° +
27132d* e®x®+50388d’ e’ x” + 75582 d* e® x® + 92378 d e® x° + 92378 e x*?) +
11B (d™ +19d®ex+171d° e* x* + 969 d® e x> + 3876 d” e* x* + 11628 d° > x> + 27132 d> e® x° +
50388 d* e’ x” + 75582 d> e® x® + 92378 d* e® x° + 92378 d e'® x*? + 75582 e x'!) ) )

Problem 1097: Result more than twice size of optimal antiderivative.

(a+bx)™ (A+Bx)
J dx

(d+ex)21

Optimal (type 1, 462 leaves, 2 steps):
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(bd—ae)le (Bd-Ae) (bd—ae)g (11bBd-10Abe-aBe)

- +
20 el2 (d+ex)20 19 e12 (d+ex)19

5b (bd—ae)s (11bBd-9Abe-2aBe) 15b? (bd—ae)7 (11bBd-8Abe-3aBe)

N
18 e12 (d+ex)18 17 12 (d+ex)17

15 b3 (bd—ae)e (11bBd-7Abe-4aBe) 14b* (bd—ae)s (11bBd-6Abe-5aBe)

.
8 el2 (d+ex)16 5 el2 (d+ex)15

3 b5 (bd—ae)4 (11bBd-5Abe-6aBe) 30b° (bd—ae>3 (11bBd-4Abe-7aBe)

.
el2 (d+ex)14 13 e12 (d+ex)13

5b’ (bd—ae)z (11de—3Abe—8aBe) 5 b8 (bd—ae) (11de—2Abe—9aBe)

+

4 el12 (d+ex)12 11 e12 (d+ex)11
b (11bBd-Abe-10aBe) b B
10 e12 (d+ex)1e g el2 (d+ex)9

Result (type 1, 1428 leaves):
1

- (437582 e'® (19Ae+B (d+20ex)) +
16628040 €2 (d + e x)*

48620a°be’ (9Ae (d+20ex) +B (d*+20dex+190e*x?)) +
12870 a%b”e® (17Ae (d*+20dex +190 e’ x*) +3B (d>+20d* ex + 190 d e” x> + 1140 €> X°) ) +
257403’ b>e’ (4Ae (d®+20d’ex+190de? x> + 1140 €> X*) +
B (d4+20d3ex+196d2e2x2+1140de3x3+4845e4x4)) +
15015a°b*e® (3Ae (d*+20d’ e x + 190 d* e® x* + 1140 d e x> + 4845 e* x*) +
B (d°+20d*ex+190d> e’ x*+1140d* e x> + 4845d e* x* + 15504 €> X ) +
2574a°b>e® (7Ae (d° +20d* e x + 190 d*> e* x* + 1140 d* e x* + 4845d e* x* + 15504 &> X° ) +
3B (d®+20d°ex+190d*e® x* + 1140 d> > x? + 4845 d* e* x* + 15504 d e® x° + 38760 e° x°) ) +
495a*b®e* (13Ae (d®+20d° ex+190d* e? x> + 1140 d> e® x> + 4845 d* e* x* +
15504 de® x° + 38760 e®x®) + 7B (d’ +20d° ex + 190 d° * X +
1140 d* e x> + 4845 d* e® x* + 15504 d* e° x° + 38760 d e® x° + 77520 €’ X’ | +
660a°b’ e’ (3Ae (d’+20d°ex +190d° e® x* + 1140 d* e® x> + 4845 d° e* x* + 15504 d* > x> +
38760de®x® + 77520’ x7) + 2B (d®+20d” ex + 190 d® e* x* + 1140 d> * x> +
4845 d* e* x* + 15504 d° e® x> + 38760 d® e® x® + 77520 d e’ X’ + 125970 €% X®) ) +
45a°b%e? (11Ae (d®+20d” ex + 190 d°® e® x* + 1140 d° e x> + 4845 d* e* x* +
15504 d° e® x® + 38760 d® e® x° + 77520 d e’ X’ + 125970 % x¥) +
9B (d®+20d®ex+190d” e® x* + 1140 d° e x> + 4845 d° e* x* + 15504 d* e° x° +
38760 d° e® x® + 77520 d% e’ x” + 125970 d e® x* + 167960 €° X°) ) +
90ab’e (Ae (d’+20d® ex+190d’ e* x* + 1140 d° e® x> + 4845 d° e* x* + 15504 d* > x> +
38760 d° e® x® + 77520 d* e’ x” + 125970 d e® x® + 167960 €° x°) +
B (d*®+20dex+190d®e? x* + 1140 d” €® x> + 4845 d°® e* x* + 15504 d> & X° +
38760 d* e® x® + 77520 d° e’ x” + 125970 d* e® x® + 167960 d e® x° + 184756 e'° x*%) ) +
b* (9Ae (d?+20d° ex+190d®e? x> + 1140 d” e x> + 4845 d° e* x* + 15504 d> > X° +
38760 d* e® x® + 77520 d” e’ x” + 125970 d” e® x® + 167960 d e® x° + 184756 €' x'%) + 11 8B
(d™ +20d™ e x+190d° e x* + 1140 d® e® x> + 4845 d” e* x* + 15504 d® > x° + 38760 d° e® x° +
77520 d* e’ x” + 125970 d* e® x® + 167960 d* e” x° + 184756 d e® x'° + 167960 e'* x**) ) )
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Problem 1098: Result more than twice size of optimal antiderivative.

dx

J(a+bx>10 (A+BX)

(d+ex)22

Optimal (type 1, 464 leaves, 2 steps):
(bd-ae)® (Bd-Ae) (bd-ae)’(11bBd-10Abe-aBe)

.
21 el2 (d+ex>21 20 el2 (d+ex)2(a

5b (bd-ae)8 (11bBd-9Abe-2aBe) 5b? (bd-ae)7 (11bBd-8Abe-3aBe)

.
19 12 (d+ex)19 6 el2 (d+ex)18

30 b3 (bd-ae)6 (11bBd-7Abe-4aBe) 21b* (bd-ae)5 (11bBd-6Abe-5aBe)

.
17 12 (d+ex)17 8 el2 (d+ex)16

14 b5 (bd—ae)“ (11bBd-5Abe-6aBe) 15b° (bd-ae)3 (11bBd-4Abe-7aBe)

.
5 el2 (d+ex)15 7 e12 (d+ex)14

15 b’ (bd-ae)2 (11de—3Abe—8aBe) 5 b8 (bd-ae) (11de—2Abe-9aBe)

+

13e’? (d+ex)® 12e* (d+ex)™
b® (11bBd-Abe-16aBe) bl B
11e®2 (d+ex)™ 10e'? (d+ex)™

Result (type 1, 1431 leaves):
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1

(92378alee1° (2@Ae+B (d+21ex)) n
)21

38798760 e (d +ex
486203° b e’ (19Ae (d+21ex) +2B (d2+21dex+210e2x2)) +
72930a%b*e® (6Ae (d®+21dex+210e*x?) +B (d®+21d*ex+210de*x* + 1330’ X°) ) +
114403’ b*>e’ (17Ae (d®>+21d*ex+210d e’ x* + 1330 e X°) +
4B (d*+21d*ex+210d*e*x* +1330d e’ x> + 5985 * x*) ) +
5005 a°b*e® (16Ae (d*+21d*ex+210d* e* x* + 1330 d e x° + 5985 * x*) +
5B (d°+21d*ex+210d>e? x> + 1330 d* e’ x* + 5985 d e* x* + 20349 e° x°) ) +
6006 a° b° e (5Ae (d°+21d*ex+210d>e? x* + 1330 d* e® x* + 5985 d e* x* + 20349 ® x°) +
2B (d®+21d°ex+210d*e® x* + 1330.d> e x* + 5985 d” e* x* + 20349 d e® X° + 54264 e° x°®) ) +
5005 a* b®e* (2Ae (d®+21d>ex+210d*e”x* +1330d’ e X° + 5985 d* e* x* +
20349de° x° + 54264 e®x°®) +B (d’ +21d°ex +210d° e* x> + 1330.d* &’ X +
5985 d* e* x* + 20349 d® e® x° + 54264 d e® x° + 116280 7 X7 ) +
220a°b’ e® (13Ae (d’ +21d°ex+210d> e* x* + 1330 d* e X° + 5985 d> e* x* + 20349 d* e° X° +
54264de®x®+116280 ¢’ x’) + 8B (d®+21d  ex+210d°e*x* +1330d° & X° +
5985 d* e* x* + 20349 d> e® x° + 54264 d* e® x® + 116280 d e” x” + 203490 % x®) ) +
165a*b®e® (4Ae (d®+21d" ex+210d°e® x* + 1330 d° e x* + 5985 d* e* x* +
20349 d> e® x> + 54264 d* e® x°® + 116280 d e’ x” + 203490 &® x*) +
3B (d°+21d®ex+210d" e® x* + 1330 d® e® x> + 5985 d° e* x* + 20349 d* > x> +
54264 d* e® x® + 116280 d* e’ x” + 203490 d e® x® + 293930 e” x°) ) +
10ab’e (11Ae (d°+21d®ex+210d" e* x* + 1330 d® e’ x? + 5985 d° e* x* + 20349 d* &> X° +
54264 d* e® x® + 116 280 d” e’ x’ + 203490 d e® x® + 293930 €° x°) +
10B (d'®+21d° e x +210d®e*x* + 1330d” e x° + 5985 d° e* x* + 20349 d° &° X° +
54264 d* e® x® + 116280 d> e’ X’ + 203490 d* e® x® + 293930 d e® x° + 352716 €' x*?) ) +
b (16 Ae (d*+21d° ex+210d® e’ x* + 1330d” e x* + 5985 d® * x* + 20349 d° e° Xx° +
54264 d* e® x® + 116280 d°> e’ x” + 203490 d* e® x® + 293930 d ® x° + 352716 €' x*?) + 118
(d™ +21d"ex+210d° e® x> + 1330 d® e® x? + 5985 d” e* x* + 20349 d® > x° + 54264 d° e® x° +
116280 d* e’ x” + 203490 d* e® x® + 293930 d* e x° + 352716 d ' x*? + 352716 e™ x') ) )

Problem 1110: Result more than twice size of optimal antiderivative.

dx

J(A+Bx) (d+ex)®

<a+bx>2

Optimal (type 3, 227 leaves, 2 steps):
5e(bd—ae)3(de+2Abe—3aBe>x
bS :
(Ab—aB) (bd—ae)5 5 g2 (bd—ae)2 (de+Abe—2aBe) (a+bx)2

+ +

b’ (a+bx) b7

5 e3 (bd—ae) (2de+Abe—3aBe) (a+bx)3 e* (5bBd+Abe-6aBe) (a+bx)4

+ +

3b’ 4 b7
Be® (a+bx)® (bd-ae)*(bBd+5Abe-6aBe) Logla+bx]

+

5 b’ b’

Result (type 3, 500 leaves):
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o (B (—60a6e5+300a5be4 (d+ex> +
60 b’ (a+bx)
60a*b>e’® (-10d*-20dex+3e’x*) +30a’b’e® (20d’ +60d*ex-25de’ x> -2’ x*) +
10a*b*e (-30d*-120d’ex+120d*e®>x* +25d e x> + 3e* x*) +
b®ex* (300d* +300d> ex+200d*e® x* + 75d e’ x> + 12 e* x*) +
ab® (60d°+300d*ex-900d>e*x* -400d* e® x> -125de* x* - 18e° X°) ) -
5Ab (-12a°e*+12a%be* (5d+4ex) +30a’b’e’® (-4d°-6dex+e’x?) -
10a’b’e? (-12d°-24d’ex+12de’ x* + e X°) +
S5ab*e (-12d*-24d’ex+36d*e*x*+8de’ X’ +e*x*) +
b> (12d>-120d*>e*x*-60d* e’ x> -20de*x* -3e°x°) ) +
60 (bd—ae)4 (bBd+5Abe-6aBe) (a+bx] Log[a+bx]>

Problem 1180: Result more than twice size of optimal antiderivative.

j(S—Zx)G (2+3x)% (-16 +33x) dx

Optimal (type 1, 18leaves, 1step):

1 (5-2x)7 (2+3x)*
2
Result (type 1, 56 leaves):

98125 x4
-2000000 X - 37500 x2 + 3987500 x> - ——————— ~ 3816225 x° +

2
1497230 x° + 1235404 x” - 1256376 x® + 452304 x° - 76 896 x*? + 5184 x**

Problem 2505: Result unnecessarily involves imaginary or complex numbers.
1

J\/a+bx (e+fx)/2be-af+bfx

dx

Optimal (type 3, 59leaves, 2 steps):

Ar‘cTan[ f a+bxb 2t:cefaf+bfx]
e-a

NG (be-af)

Result (type 3, 81 leaves):

]-]_Log[_ZJi f (-be+af) N 2f+/a+bx 2be-af+bfx ]
e+f x e+fx

NG (be—a-F)

Problem 2625: Result more than twice size of optimal antiderivative.

1
J dx

/a+bX \/C+b1+cx\/e+b1+ex
a a
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Optimal (type 4, 58 leaves, 1step):
2+/a EllipticF[Arcsin[Yi=cya:bx | ie]

JVa 1-c

b+v1-c

Result (type 4, 129 leaves):

-l+e+

N - __a_
71+C+a+bx a+b x . . . e -1l+c
-[|2 (a+bXx) EllipticF [ArcSin] ]» ] /
-1l+c -l+e “/a+bx -1l+e

Problem 2628: Result more than twice size of optimal antiderivative.

b (-1+e) x

a

Optimal (type 4, 58 leaves, 1 step):

2+/a EllipticE [Ar‘csin[@r@] s 1’—?]
- -

bv1l-c

Result (type 4, 191 leaves):
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-2 (—1+c+ 2 )(71+e+ 2
-l+e a+b x a+b x
3/2

_1l2 b _
(a+ x) . n

a

aJh““i \/1+e+“'a*’ EllipticE[ArcSin| el
~-1+cC ~-l+e \/m ~-1l+c /

Vva+bx

Problem 2629: Result more than twice size of optimal antiderivative.
J\ \Ve+dx

Varbx e lrelx

Optimal (type 4, 96 leaves, 2 steps):
2+/a Vec+dx EllipticE[ArcSin[ -2 atbx |s - ( ad ]

/a bc-ad) (1-e)
b /1 e b (c+dx)
bc-ad

Result (type 4, 200 leaves):

-l+e+ b (-1
2 | ————abx — Va+bx (c+dx) aerb(-1ve)x -
1+e (-1+e) (a+bx]

be
b (c+dx) 27 ad

(bc-ad) (a+bx) | ————- EllipticE|ArcSin| B /
d(a+bx) Ja+bx (bc-ad) (-1+e)

m\/ (1+e)x
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Problem 2630: Result unnecessarily involves imaginary or complex numbers.

a+bx
dx
\/C+ —1+c)x \/e+ (—1+e X

Optimal (type 4, 162 leaves, 2 steps):

-c) (ae-b (1-e)x)

a(c-e)

-l]|2avc-e Va+bx \/— (1

Result (type 4, 103 leaves):

-1+c) (a+bx) 1+e

]

| - EllipticF|
a -1l+c

-||21a+va+bx EllipticE[JiAr‘cSinh[\/<

. ) (-1+c) (a+bx) “1+e ) (-1+c) (a+bx)

Ar‘cSmh[\/ 5 ]’—1+c} / b(-1+e) 5

Problem 2662: Result more than twice size of optimal antiderivative.
J V1-2x

v-3-5x \/2+3x

dx

Optimal (type 4, 31leaves, 1 step):
2 ElllpthE[ArcSm[\/— V2+3x } ]
\ 5 3

3 5

Result (type 4, 109 leaves):
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3 (-3+x+10x? -
R ( )+\/¥ 1+2x (2+3x] 3+5x
2+3x 2+3X 2+3X
7
2 2
EllipticE [ArcSin[ ———], —] /(15\/—3—5x Vi-2x |
V2+3x 35

Problem 2666: Result more than twice size of optimal antiderivative.
J V1-2x

vV2+3x \/3+5x

dx

Optimal (type 4, 49 leaves, 2 steps):
zﬁ\/s - 5x EllipticE[ArcSin[v/5 V2+3x |, 2]

35
3vV3+5x
Result (type 4, 121 leaves):

2+/1-2x |5+/3+5x (—2+x+6x2)+\/33\/_1+zx J2+3X (3+5x)?

3+5x% 3+5x

11
2
EllipticE [ArcSin[———], —i] /(15\/2+3x (—3+x+10x2)>
V3+5x 33

Problem 2807: Result unnecessarily involves imaginary or complex numbers.

J 3+5x dx
Vi-2x (2+3x)%?
Optimal (type 4, 81 leaves, 4 steps):
2 [2/-3-5x EllipticE[Ar‘cSin[\/?\/ZJrBX ], Z]
2+/1-2x +/3+5x 7 35
- +

7+/2+3x 34/3+5x
Result (type 4, 70leaves):
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1
42 + 63 x

2
-6/1-2x V/2+3x V/3+5x -21+/33 (2+3x) EllipticE[iArcSinh[+/9+15x |, - —|

33

Problem 2829: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
\/1+X \/2+X \/3+X
Optimal (type 4, 12leaves, 1 step):

5 2]

-2 EllipticF [ArcSin|

Result (type 4, 55 leaves):

2i |1+ EllipticF[iArcSinh[—2=], 2]
1+x Jix
x| 3
3+X 1+x

Problem 2830: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
\/3—x \/1+x \/2+x
Optimal (type 4, 16leaves, 1 step):

2 EllipticF [ArcSin|

Result (type 4, 74 leaves):
i\/1+ : \/1+ >~ (-3 +x)*?EllipticF[i ArcSinh[ —2—], 2]
-3+X -3+X N 4

\/—<—3+X) (1+X) 2+X

Problem 2831: Result more than twice size of optimal antiderivative.

J ! dx
V2-x V/1+x V/3+x
Optimal (type 4, 24 leaves, 1 step):
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V2 EllipticF [ArcSin|

Result (type 4, 67 leaves):

2 (3+x) [1- 2 [1- -2 EllipticF|Arcsin[ -], 2|
3+X 3+X \/7

5
3+x 5

\/-50+35 (3+x) -5 (3+x)>

Problem 2832: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
V2-x V/3-x V1+x
Optimal (type 4, 18leaves, 1step):

EllipticF [ArcSin| j/ix B i]
3 4

Result (type 4, 65leaves):
21‘1\/1i J1+ = (2-%) EllipticF[jAr‘cSinh[vl_], -3]

\/—(—3+X> (1+X)

Problem 2833: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
Vi-x V2+x V3+x

Optimal (type 4, 18leaves, 1 step):
V2+X
s -3]

V3

2 EllipticF[ArcSin|

Result (type 4, 78 leaves):
2i[- (-1+x] (2+x) /3+x EllipticF[iArcSinh[ 2], %]

\V -1+x 3
3. 9 (—1+X>3/2 ’ 3+X
-1+x -1+x

Problem 2834: Result more than twice size of optimal antiderivative.

J ! dx
V1-x v/3-x V/2+x
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Optimal (type 4, 25leaves, 1step):
2E1lipticF[Arcsin[Y2:X ], 2]
NED 5
Vs
Result (type 4, 68 leaves):

2 |32 (L1ax) |2 EllipticF[Arcsin[ -2—], - 2]
-1+x -1+x Ni-x 3

V3 VEix-x?

Problem 2835: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
V1-x v/2-x V3+x
Optimal (type 4, 23 leaves, 1step):

2E111pticF[ArcSin[@], :]

Vs
Result (type 4, 65 leaves):
\/1 \/1+ - x) EllipticF[i APcSlnh[r], -4]

\/—(—2+x) (3+x)

Problem 2836: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J = dx

V1-x v/2-x /3-x

Optimal (type 4, 14 leaves, 1 step):
> 2]

2 EllipticF[ArcSin|
V3-X

Result (type 4, 67 leaves):

i [ =22 [ =22 (L1 x) EllipticF[iArcSinh[ —2
-1+x -1+x VIx

V2-X V3-X
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Problem 2837: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
\/—3+X \/—2+X \/—1+X
Optimal (type 4, 12leaves, 1 step):

1
-2 EllipticF [ArcSin[————], 2]

V-1+X
Result (type 4, 59 leaves):
23 \/1 U \/1 + =5~ (-3 +x) E1lipticF[i ArcSinh|

\/—2+X \/—1+X

> 2]

-3+X

Problem 2839: Result unnecessarily involves imaginary or complex numbers.

J ! dx
V-2-x V-3 x V-1+x

Optimal (type 4, 41leaves, 2steps):
2+/2+x EllipticF[ArcSin|

\/? V-2-X
Result (type 4, 72leaves):

S A g lipticF| Ar‘cSmh[—\L] }
LN By N

\/?3_+X

2+X

Problem 2841: Result unnecessarily involves imaginary or complex numbers.

1
J\/1x V-3+x V-2+x >

Optimal (type 4, 41leaves, 2 steps):
2+/1+x EllipticF[ArcSin|

V31X
Result (type 4, 72 leaves):
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24 [ B [ 2x EllipticF[iArcSinh[—Jﬁi—], ]
-2+X 1+x m 3

V3| 3=

1+x

Problem 2842: Result unnecessarily involves imaginary or complex numbers.

J ! dx
V-3-x V-1-ox V-2+x

Optimal (type 4, 57 leaves, 3 steps):
2V/1+x V3+x EllipticF[Arcsin[——], 2|

3 X
2.2
5 5

A5 A/-3-x A/-1-x
Result (type 4, 75leaves):

21J1+ 3 Jh >~ (-2+x) EllipticF[jArcSinh[L],i]
-2+X -2+X V -2+X 3

Problem 2843: Result unnecessarily involves imaginary or complex numbers.

J ! dx
V-2-x V-1-x V-3+x

Optimal (type 4, 57 leaves, 3 steps):
2+/1+x +/2+x EllipticF[ArcSin[——], %]

5

2 X
2.z
5 5

A5 A -2-x A/-1-x
Result (type 4, 69 leaves):
1J1+ : \/1+ >~ (-3+x) EllipticF[iArcSinh[—2—], *]
-34+x -34x AV =3+x 4

-3+X
V—Z—x V—l—x

Problem 2844: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
V-3-x V/-2-x v/-1-x
Optimal (type 4, 14leaves, 1step):
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#],2}

-1-x

2 EllipticF[ArcSin|

Result (type 4, 67 leaves):

21 |1 [2X (3, %) EllipticF[i ArcSinh|[ —
34X 34X -3-x

V-2-x V-1-x

2]

Problem 2845: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(a+bx>3/2\/c+dx Ve +fx

Optimal (type 4, 204 leaves, 4 steps):

2bvc+dx e+ fx

- +

(bc-ad) (be-af)Va+bx

d f
2+/f /-de+cf Va+bx M EllipticE[ArcSin| -

VE erdx b(de,cf)} /

de-cf V_de+ct ’ (bc-ad) f
d b
(bc—ad) (be—af) —M Ve +fx
bc-ad

Result (type 4, 201 leaves):

2b/c+rdx Ve+fx

be-af

1 . |d(a+bx) L ) d(a+bx) bcf-adf
1- i EllipticE[i ArcSinh]| | | -
\/7 b (c+dx) bc-ad bde-adf
b (e+fx)

d(a+bx) bcf-adf
bc-ad ' bde-adf

EllipticF[i ArcSinh|

/((bc—ad) (be-af) \/m)
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Problem 2846: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(a+bx)5/2\/c+dx Ve +fx

Optimal (type 4, 437 leaves, 8steps):
2b/c+rdx Ve+fx

- +

3(bc-ad) (be-af) (a+bx)*?

4b (bde+bcf-2adf) Vc+dx e+ fx

3 (bc—ad)2 (be—af)zx/a+bx

-|4+/d (bde+bcf-2adf)

b (c+dx)

~/ bc-ad) f
Ve+fx E111pt1cE[Arc51n[\/7 a:bx (bc-ad) ]/

bc-ad Vbciad d(be-af)

e+-Fx
3(-bc+ad)*? (be-af)?/c+dx +|2+/d (2bde+bcf-3adf)
be—af

b d b f ~/ bc-ad) f
(C+ X) (e+ X) EllipticF[Ar‘cSin[\H arbx ], ( €@ ) } /
bc-ad be-af J-bciad d(be-af)

(3b(-bc+ad)>? (be-af) Verdx Vesfx|

Result (type 4, 449 leaves):



140 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

1

3b l—a+bd—° (bc—ad)z(be—aF)Z(a+bx)3/2\/c+dx Ve +fx
2 | b? /—a+bd—c <c+dx) (e+fx) ((bc—ad) (be—a-F)—Z(bde+bcf—2adf) (a+bx))+

(a+bx) |202 7a+bd—° (bde+bcf-2adf) (cedx) (e+fx)

b d b f
2i (bc-ad) f(bde+bcf-2adf) <a+bx)3/2\/d ECerX; \/F Ee+bX; EllipticE|
a+bx a+bx

d bde-adf

Jaibx  bcf-adf

i ArcSinh | ]-i(bc-ad)f(bde+2bcf-3adf) (a+bx)*?

bc

b (c+dx) b (e+fx) s bde-adf
EllipticF[i ArcSinh| > ]
d(a+bx) f(a+bx) Ja+bx bcf-adf

Problem 2850: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J V2+3x

v1-2x \/3+5x

dx

Optimal (type 4, 31leaves, 1step):

_ 7 EllipticE [ArcSin| =2 Vi-2x ], 2}
5 11 35

Result (type 4, 129 leaves):
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-1+2X
3+5x%

V2+3x

-1+2x 2+3x 1 33
5\/ - \/ S22 \/345x +1+/2 EllipticE[i ArcSinh|[————], - 2] /5

3+5x 3+5x /9 + 15 x 2
2+3x
V1-2x
3+5x

Problem 2851: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx

V1-2x /2+3x V/3+5x

Optimal (type 4, 29leaves, 1step):
2E11ipticF[Ar‘cSin[\/€ Vi-2x |, 2]

_ V33

Result (type 4, 74 leaves):

iV2+3x [ 22X EllipticF[i ArcSinh[—21—], - 2]
345 x \/9+15 x 2

1-2x ’2+3X

3+5x

Problem 2858: Result unnecessarily involves imaginary or complex numbers.

J\ V2+3X
Vi-2x (3+5x)%?

w

dx

Optimal (type 4, 81 leaves, 4 steps):

2 | T +/-3-5x EllipticE[ArcSin[+/5 V2+3x |, 2]
2/1-2x V/2+3x 5 3
- +

11+/3 +5x 11+/3 +5x
Result (type 4, 61leaves):

2 [ sVi-2x v2:3 2
2 [ SV1-2XV2:3% o E11ipticE[i ArcSinh[9+15x |, - —|
55 V3+5x 33
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Problem 2872: Result unnecessarily involves imaginary or complex numbers.

dx

J Vx
Vva+2x Vc+2x

Optimal (type 4, 86 leaves, 3 steps):

Va-c Vx - e EllipticE [Arcsin[ Y22 ] 1

a-c
2 X \Jc+2x
a

Result (type 4, 120leaves):

Jic\/1+2—x \/1+2—X [EllipticE[iAr‘cSinh[\/? 1 Vx ], i}—
a c a e
EllipticF[jAr'cSinh[\/? 1 \/?],a}]]/{\/? l\/a+2x e+2x
\| a o \| a

Problem 2873: Result more than twice size of optimal antiderivative.

o |n

]

J : dx
Va-x V5-x V-3 +x
Optimal (type 4, 18leaves, 1step

V2 EllipticF[ArcSin[v/-3+x |, —]

):
1
2

Result (type 4, 46 leaves):
2+/-15+8x - x? EllipticF|ArcSin|

s -1]

4-x

(-4 +X)

Problem 2874: Result more than twice size of optimal antiderivative.

1
dx
J\/4—X \/(5—X) (-3+x)

Optimal (type 4, 14 leaves, 3 steps):
-2 EllipticF[ArcSin[v/4-x |, -1]

Result (type 4, 46 leaves):
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2+/-15+8x-x? EllipticF [ArcSin| ], -1]

4-x

1
1- a2 (-4 +X)

Problem 2875: Result more than twice size of optimal antiderivative.

1
J dx
Va-x V-15+8x - x>

Optimal (type 4, 14 leaves, 2 steps):
-2EllipticF [ArcSin[v4-x |, -1]

Result (type 4, 44 leaves):

1 s .
2 [1- (aix)? (-4 +X) E111pt1cF[Arcsln[

s -1]

Vv -15 + 8 x - x?

Problem 2876: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J ! dx
Ve-x V/-2+x /-1+x

Optimal (type 4, 16leaves, 1step):
V-2+X
T, 4]

2 EllipticF[ArcSin|
2

Result (type 4, 74 leaves):

-6+X

1J1+ 2 \/1+ >~ (-6+x)32EllipticF[i ArcSinh|
-6+X -6+X

\/—(—6+X) <—2+X) V-olex

Problem 2877: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

J\/ 6 - X) 2+X) V-1+X

Optimal (type 4, 25leaves, 3 steps):
Lot in[VEx ] 4
2 EllipticF [Ar‘c51n [ ) } B :]

Vs
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Result (type 4, 74 leaves):

o 1]

1J1+ - Jh >~ (-6+x)>/2E1lipticF[i ArcSinh|

\/—(—6+x) (-2+x) V-1 x

Problem 2878: Result more than twice size of optimal antiderivative.

J ! dx
V-1+x V-12+8x-x2
Optimal (type 4, 25leaves, 2 steps):
ot in[Vex ] 4
2 EllipticF [Ar‘cSm [ 3 } Pl ]
Vs
Result (type 4, 68 leaves):

F\/T -1+x ElllpthF[Ar‘csln[L], ;}
e o Ny 5

V5 AV -12+8x - x2

Problem 2910: Result unnecessarily involves imaginary or complex numbers.

| ' ax
(1-2x)>2/2+3x /3+5x
Optimal (type 4, 81 leaves, 4 steps):
2 |2 +/-3-5x EllipticE[ArcSin[+/5 +/2+3x |, 2]
4+/2+3x \/3+5x 7 3

N
771-2x 11+/3+5x
Result (type 4, 61 leaves):

2/2+3x \/3+5 2
V2e3x VBSX yas E1lipticE[i ArcSinh[v/9+15x |, - —]
V1-2x 33

77

Problem 2989: Result unnecessarily involves higher level functions.

J(aerx)l/3 (c+dx>2/3 (e+-Fx)2d1x

Optimal (type 3, 571 leaves, 5steps):
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S 3(bc—ad) (10a2d2f2—10abdf(3de—cf> +b? (27d2e2—24cdef+7c2f2))
81b3d

(a+bx)1/3 <C+dX>2/3+ !

54 b3 d?
(10a2d*f2-10abdf (3de-cf) +b? (27d?e’-24cdef+7c*f2)) (a+bx)*? (c+dx)??+
f(15bde-7bcf-8adf) (a+bx)*? (c+dx)*? f(a+bx)*? (c+dx)? (e+fX)

+ +
36 b? d? 4bd
1
bc—ad)2 (10a2d2F2—10abd-F (3de—cf) +b? (27.d? 2—24cdef+7c21‘:2))
81\/?b11/3 dle/3
1 2bl/3 (c+dx)1/3 1
ArcTan | +

.
V3 /3 dY3 (asbx)V? 486D/ d103

(bc—ad)2 (16a*>d*f>-10abdf (3de-cf) +b*> (27d*e®*-24cdef+7c*f?)) Logla+bx] +
1 2

——————(bc-ad)

162b11/3d10/3

bl/3 (c+dx>1/3

(10a®d*f>-10abdf (3de-cf) +b® (27d*e®’-24cdef+7c*f)) Log|[-1+ ——
d¥? (a+bx)'?

]

Result (type 5, 311 leaves):
1

324 b3 d4 (a+bx)2/3

(c+dx)??|d (a+bx) (20a®d*f>-12a’bd?f (Sde+cf+dfx) +3ab®d (-3c*f2+

2cdf (8e+fx)+3d® (6e’+4efx+f>x%)) +b® (28c>F*-3c*df (32e+7FX) +
18cd® (6e*+4efx+f>x*) +27d’x (6e*+8efx+3f x*))) -
2 (bc-ad)? (10a2d*f?+18abdf (-3de+cf) +b? (27d2e?-24cdef+7c*?))
d(a+bx)\?? 2 2 5 b(c+dx)
( Hyper‘geometr‘iCZFl[f, —, 7}
-bc+ad 3 3 3 bc-ad

Problem 2990: Result unnecessarily involves higher level functions.

J(a+bx)1/3 (crdx)?? (e+fx) dx

Optimal (type 3, 331 leaves, 4 steps):
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(bc-ad) (9bde-4bcf-5adf) (a+bx)?? (c+dx)??

+

27 b d?
(9bde-4bcf-5adf) (a+bx)*? (c+dx)?? f(a+bx)*? (c+dx)®?
+ +
18b2d 3bd

(bcfad)2 (9bde-4bcf-5adf) Ar‘cTan[L+M]
\E \/?dl’3 (.’:be)l//3

27\/?b8/3d7/3
(bc—ad)2 (9bde-4bcf-5adf) Logla+bx]
162b8/3d7/3

(bc-ad)? (9bde-4bcf-5adf) Log[_1+w}

dl//3 (a+b x) 1/3

+

54 b8/3 d7/3
Result (type 5, 175leaves):
[(c+dx)2/3 [d (a+bx)

(-5a*d*f+abd (9de+4cf+3dfx)+b>(-8c*f+6cd (3e+fx)+9d*x (3e+2Fx)))+
d(a+bx)??

-bc+ad

% 5 b(c+dx) J/(54b2d3(a+bx)2/3)

(bc—ad)2 (-9bde+4bcf+5adf)

Hyper‘geometr‘icZFl[ > T 7]

3 bc-ad

)

2
3

Problem 2991: Result unnecessarily involves higher level functions.
j(aerx)l/3 (c+dx)*?ax
Optimal (type 3, 219leaves, 3 steps):

(bc-ad) (aerx)l/3 (c+dx>2/3
3bd

"
1 1/3 (4 1/3
(a+bx)* (c+dx)?3 ) (bc-ad)?ArcTan| 2=+ g—’—ﬁdwj;;‘x)m}
2b 3+/3 b5/3 ¢4/3

(bc-ad)?Log[-1+ B2 (crdx)?P 1’//3}

41/3 (a+b x)1/3

(bc-ad)®Logla+bx]
18 b5/3 d4/3 " 6 b5/3 d4/3

Result (type 5, 109 leaves):
1

< )2/3(c+dx)2/3 d(a+bx) (2bc+ad+3bdx) -
6bd? (a+bx
d b 2/3 b d
(bc-ad)? [%] Hyper‘geometr‘icZFl[g, %, g %]
bcs _
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Problem 2992: Result unnecessarily involves higher level functions.

(a+bx)1/3 (c+dx)2/3
J e+fx

Optimal (type 3, 409 leaves, 4 steps):
(3bde-2bcf-adf) ArcTan| - L 2P0 (et ]
V3 A3 dY3 (a+bx)?/?

dx

(aerx)l/3 (c+dx)2/3
f ! \/? b2/3 d1/3 £2
1/3 2/3 1 2 (be-af)Y/3 (cxdx)Y/3
V3 (be-af)?? (de-c¥) Ar‘cTan[ﬁ V=S (a+bx)1/3]
'FZ

(be-af)'? (de-cf)?’Log[e+fx]

(3bde-2bcf-adf) Log[a+bx]
.
22

6 b2/3 d1/3 .{:2

3(be-af)™? (de-cf)*?Log[-(a+bx)*?+ (be’j:ii;;;gx)w]

+

2 2

(3bde-2bcf-adf) Log[-1+ Mﬂ]
d/? (a+bx)1/3

2 b2/3 d1/3 .FZ

Result (type 6, 541 leaves):

;<c+dx)2/3 5(a+bx)7;
51:(a+bx)2/3 d? (e +fx)
2 bc-ad -de+cof
4 (bc-ad) [[[5bf(de+cf) (c+dx) AppellFi[1, —, 1, 2, s ] /
3 bc+bdx f(c+dx>

2 bc-ad -de+cf
6bf (c+dx) AppellFi[1, —, 1, 2, s
3 bc+bdx f(c+dx)
2 bc-ad -de+cef
b (-3de+3cf)AppellFl[2, —, 2, 3, s
3 bc+bdx f(c+dx)

5 bc-ad -de+cof
2 (bc-ad) fAppellFi[2, =, 1, 3, B J -
3 bc+bdx f (c+dx)
5 2 8 b(c+dx) f(c+dx)
[2(de—cf) (3bde-2bcf-adf) AppellF1[=, —, 1, —, s
3 3 3 bc-ad -de+cof
1 5 2 8 b(c+dx) 'F(c+dx)
( 8 (bc-ad) (-de+cf)AppellF1[=, —, 1, —, ,
c+dx 3 3 3 bc-ad -de+cef

1)/

+

5 11 b(c+dx) f(c+dx)
* 3, bc-ad ’ -de+cof
11 b(c+dx) f(c+dx>

8 5
2b (-de+cf) AppellFl][—, =, 1, —, s
3 3 3 bc-ad -de+cf

+

)

w | 00
w N

3 (bc-ad) fAppellFl]
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Problem 2993: Result unnecessarily involves higher level functions.

dx

J(a+bx>1/3 (c+dx)2/3

(e+-Fx)2

Optimal (type 3, 417 leaves, 4 steps):

1/3 42/3 1, 263 (chdx)?
(a+bx>1/3 <c+dx)2/3 \/3 b3 d Ar‘cTan[ﬁ + Ny <a+bx)1/3]
- - +

'F(e+'FX> 2

1 2 (be-af)Y/3? (c+dx)V/3
(3bde-bcf-2adf)ArcTan| e (a+bx)1/3}

V3 f2 (be-af)?? (de-cf)'?

b/3d2/3 Log[a+bx] (3bde-bcf-2adf) Logle+fx]
.

2 f2 6f2 (be-af)?? (de-cf)'?
(3 bde_bcf- 2ad'F) Log[— (a . bx>1/3 N (bE*a(:)l,/?;)C:/:x)l/a} 3 pl/3 ¢2/3 Log[71+ zi’; ((sziji]
e-c / / a+b x)
2f2 (be-af)?? (de-cf)'? 2 2

Result (type 6, 743 leaves):
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1 (c+dx)2/3
5f (a+bx)2/3 (e+fx)
1 2 bc-ad -de+cf
[—5(a+bx>—4b - [5bc-F(c+dx)AppellF1[1, =,1, 2, , ] /
d 3 bc+bdx f(c+dx)

bc-ad -de+cef
bcebdx f(c+dx)

2 bc-ad -de+cof
712,' 3) )

3 bc+bdx f(c+dx)

Il
1/

2
6bf (c+dx) AppellFi[1, —, 1, 2,
3

b (-3de+3cf) AppellFi[2,

bc-ad -de+cof
bc+bdx (c+dx)

5
2 (bc-ad) fAppellFi[2, S’ 1, 3,

2 bc-ad -de+cf
3 bc+bdx £ (c+dx)

[5 adf (c+dx) AppellFi[1,

2 bc-ad -de+cof
3 bc+bdx £ (c+dx)
2 bc-ad -de+cf
3 bc+bdx £ (c+dx)

bc-ad -de+cf

bc+bdx’f(c+dx)

6 (bc-ad) (7de+cf)AppellF1[E, E,l, g)b(c+dx),f(c+dx)

3 3 3 bc-ad -de+cf

8 b(c+dx) f(c+dx)

(6 bf (c+dx) AppellF1[1,

3b (de-cf) AppellFi][2,

2 (-bc+ad) fAppellF1]|2, E, 1, 3,
3

1)/

5 2
8 (bc-ad) (-de+cf)AppellF1[ =, =, 1, —, s
c+dx 3 3 3 bc-ad -de+cof
8 2 11 b (c+dx) f(c+dx)
3 (bc-ad) fAppellF1[—, —, 2, —, s |+
3 3 3 bc-ad -de+cef

11 b<c+dx) 'F<c+dx>

8 5
2b (-de+cf) AppellFl[—, =, 1, —, s
3 3 3 bc-ad -de+cf

)

Problem 2994: Result unnecessarily involves higher level functions.

dx

J(a+bx)1/3 (c+dx)??

(e+fx>3

Optimal (type 3, 325leaves, 3 steps):
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(a+bx)1/3 (c+dx>5/3 (bc—ad) (a+bx>1/3 <c+dx)2/3

2 (de-c¥) (e+fx)2 6 (be-af) (de-cf) (e+fx|

(b c-a d) 2 Ar‘cTan{i . 2(be-af)i (crdx)?? ]

V3 V3 (de-cf)Y/3? (a+bx)1//3 (bc—ad)ZLog[e+-Fx]

+

3+/3 (be—a1:)5/3 (de—cf)4/3 . 18 (be—af)5/3 (de—cf)‘”3

_ 1/3 1/3
(bc-ad)?Log[- (a+bx)"?+ e j;;c;)c;gx) ]

6 (be-af)®’ (de-cf)*?
Result (type 5, 196 leaves):

[(a+bx)1/3

f (be—a-F) (c+dx) (—3acf+ad (e—2-Fx> +b (2ce+3dex—cfx)) -2 (bc—ad)zf

(be-af) (c+dx) > (-de+cf) (a+bx)

(e + fx)* Hypergeometric2Fi| =, 1
3

4
y
3

w | =

(bc-ad) (e+fx)
(6F (be-af)® (de-cf) (crdx)™? (e+fx)?)

(bc-ad) (e+fx)

Problem 2995: Result unnecessarily involves higher level functions.

dx

J(aerx)l/3 (c+dx)??

(e+-Fx)4

Optimal (type 3, 465 leaves, 4 steps):
fla+bx)*? (c+dx)®? (9bde-5bcf-4adf) (a+bx)*? (c+dx)®?
+

3(be-af) (de-cf) (e+Fx)’ 18 (be-af) (de-cf)? (e+fx)’
(bc-ad) (9bde-5bcf-4adf) (a+bx)?? (c+dx)??

+

54 (be-af)? (de-cf)? (e+fX)

2 (be- _F1/3 d 1/3
(bc-ad)? (9bde Sbcf 4adf) ArcTan| —— (be-af)™” (c+dx) ]]/
V3 /3 (de-cf)'? (a+bx)'?
(27\E (be-af)®? (de—c-F>7/3) ) (bc-ad)? (9bde-5bcf-4adf) Log[e+fX] .
162 <be_a_F)8/3 (de—cf)7/3
(be-af)*? (c+dx)1/3]]

(de-cf)*?

(bc—ad)2 (9bde-5bcf-4adf) Log[—<a+bx)1/3+

(54 (be-af)®? (de-cf)”?)

Result (type 5, 304 leaves):

1)/
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1
54f (be-af)’ (de-cf)? (c+dx)*? (e+Fx)

; (aerx)l/3

-(be-af) (c+dx) (18 (be—a1‘:)2 (de—cf)2—3 (be-af) (de-cf) (3bde-bcf-2adf)

(e+fx) - (8a*d*f>-4abdf (3de+cf) +b* (9d*’e’-6cdef+5c*f?)) (e+-Fx)2)+
(be-af) (c+dx)
(bc-ad) (e+fx)
(-de+cf) (a+bx]
(bc-ad) (e+fx)

1/3
(e+1:x)3

2(bc-ad)®f(-9bde+5bcf+4adf)

. 1 4
Hypergeometric2Fl| —, =, —,
3 3

B

w |

)

Problem 2996: Result unnecessarily involves higher level functions.

J(a+bx)1/3 (e+Fx)?

(C+dx)1/3

dx

Optimal (type 3, 475 leaves, 4 steps):
1

27 b%d?

(5a?d?f2-2abdf (9de-4cf) +b? (27d?e?-36cdef+14c?f)) (a+bx)*? (c+dx)??+
f(12bde-7bcf-5adf) (a+bx)*? (c+dx)*? f (a+bx)*? (c+dx)?? (e+Fx)

+

4
18 b2 d? 3bd
! (bc—ad) (5a2d2f2—2abd1C (9de—4cf) +b? (27d2e2—36cdef+14c2f2))
27ﬁb8/3 dless3
1 2b/3 (c+dx)1/3 1
ArcTan | +

U3V (arpx) i 1626 4
(bc-ad) (5a*d*f>-2abdf (9de-4cf) +b* (27d*e’*-36cdef+14c*f*)) Log[a+bx] +

54b8/3d10/3( c-e )

(5ad*f?>-2abdf (9de-4cf) +b? (27d°e*-36cdef+14c* f2)) Log[—1+M]
d¥3 (a+bx)*?

Result (type 5, 229 leaves):
[ (c+dx) 2/3

b2 (28c2f2—3cdf(24e+7fx) +18d? (3e2+3efx+fzx2))) -
(bcfad) (5a2d2f2+2abdf (79de+4cf) +b? (27d2e2736cdef+14c2f2)>

[d(a+bx) 2/3 2 5 b(c+dx ]/(54b2d4(a+bx)2/3)

d (a+bx) (—5a2d2f2+abdf<—5cf+3d (6e+-Fx)) +

2
Hyper‘geometr‘icZFl[—, — T 7]
-bc+ad 3 3 3 bc-ad
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Problem 2997: Result unnecessarily involves higher level functions.

J(a+bx>1/3 (e+Fx)

(c+dx>1/3

dx

Optimal (type 3, 273 leaves, 3 steps):

(3bde-2bcf-adf) (a+bx)'? (c+dx)?® f(a+bx)*? (c+dx)??
+

.
3 b d? 2bd

(bc-ad) (3bde-2bcf-adf)AncTan[ L, 200 (cdx®2
N3 /3 dY? (asbx) V3

3\Eb5/3d7/3
(bc-ad) (3bde-2bcf-adf) Log[a+bx]
18b5/3d7/3

(bc-ad) (3bde-2bcf-adf) Log[_1+w]

dv/? (a+bx)/3

6b5/3 d7/3

Result (type 5, 129 leaves):
1
6bd> (a+bx)??

(c+dx)2/3

d (a+bx) (adf+b (6de—4cf+3dfx)) +

d(a+bx)\?? 2 2 5 bfc+dx)
————"|  Hypergeometric2Fl[—, =, =
-bc+ad

(bc-ad) (—3bde+2bcf+adf)[ ,
3 3 3 bc-ad

Problem 2998: Result unnecessarily involves higher level functions.

(a + bX)l/3 4
EE—— D ¢
J(C +dx>1/3
Optimal (type 3, 171 leaves, 2 steps):

1 1/3 1/3
(a+bx)? (c+dx)? ) (bc-ad) ArcTan| vl? + 4—)—\/23:’(11/3?;‘1:”1//3 ]

d \/? b2/3 g4/3

1/3( n 11/’3
(bc—ad) Log[a + b x] N <bc—ad) Log[—1+ Zl/s (;Z;l/@]

2b2/3 d4/3

6 b2/3 d4/3

Result (type 5, 76 leaves):

(a+bx)™? (c+dx)?? |2+ Hypergeometric2Fi| 2,
(d(a+bx) )1

-bcrad

2d
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Problem 2999: Result unnecessarily involves higher level functions.

J( (a+bx)*? ix

c+dx)1/3 (e+Fx)

Optimal (type 3, 339leaves, 4 steps):

1/3 1/3 _ 1/3 1/3
V/3 b2 ArcTan| 2+ 2 ledX— 1 /3" (be-af)'? ArcTan| 1=+ Zlbeafi—lada ]
V3 W3 dY? (arbx) Y3 V3 W3 (de-c)V? (arbx) /3

di/3 £ flde cf)P?
bl’? Log[a+bx] (be-af)*?Logle+fx]
- +
2d13 f 2f (de-cf)*?

1/3 1/3 be-af)l/3 dx)1/3 bl/3 dx)1/3
/ ! | ] b/® (c+dx) /7

3<be a'F)/ Og[ (a+bx)/ +( ! (C/X) } 3b1/3 Og[ + , X /}
(de-c )3 d'/3 (a+bx)1/3

2f (de-cf)*? 2d12 f

Result (type 6, 290 leaves):

d(atbx) f(a+b
-[|21 (bc-ad) (be—af)z(a+bx)4/3AppellF1[£, 1, 1, Z} (a+ X>, (a+ x)]/
33 3" -bc+ad -be+af
4b (-be+af) (c+dx)*? (e+fx)
4 1 7 d(a+bx) f(a+bx)
(7 (bc—ad) (be—aF) AppellFl[—, =1, &, , .
3 3 3" -bc+ad -be+af

7 1 10 d(a+bx] f(a+bx)
(a+bx) ((—3bcf+3adf) AppellFi[—, =, 2, —
373

3 3 +

3, 7bc+ad) -be+af
10 d (a+bx) f(a+bx)
3’ —bc+ad’ -be+af

7 4
d(-be+af) AppellFl[;, S 1,

Problem 3000: Result unnecessarily involves higher level functions.

J( (a+bx)*? i

c+dx>1/3 (e+fx)2

Optimal (type 3, 256 leaves, 2 steps):

_af)1/3 1/3
(a+bx)? (c+dx)? (bc-ad) Ar‘cTan[% + \/?"(;e‘icic)l//,;i;‘i:i)l/B ]

N _
(de-cf) (e+fx) V3 (be-af)?? (de-cf)*?
(bc-ad) Logle+ fx] ) (bc-ad) Log[-(a+bx)*?+ (befa(;cljc;)c;cixw ]
6 (be-af)?’ (de-cf)*? 2 (be-af)?? (de-cf)*?

Result (type 5, 124 leaves):



154 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

4 (-descf] (arbx)
: ]

(a +b x) 1/3 (c  d x) 23 1 Hypergeometriczn[ et e)

+
de-cf

M)w
c-ad

e+fx

Problem 3001: Result unnecessarily involves higher level functions.

b )13
J (a+bx) x

<C+dx>1/3 (e+-Fx)3

Optimal (type 3, 386 leaves, 3 steps):

fla+bx)*? (c+dx)?? (3bde-bcf-2adf) (a+bx)"? (c+dx)*?
+

72(be—af) (de—cf) (e+1°x)2 3(be—af) (de—C'F>2<e+'FX> '
1 2(be—a1‘:)1/3 (c+dx)1/3

bc-ad) (3bde-bcf-2adf) ArcTan +

| ) ) [\/? V3 (de-cf)?? (a+bx>1/3} /

bc-ad) (3bde-bcf-2adf|L f
(3\/?(be—af)5/3 (de—C'F)7/3>_< c-a ) ( e C a ) ogle+ fx]
18 (be—aw‘:)S/3 (de—cf)7/3

(bc-ad) (3bde-bcf-2adf)Log[-(a+bx)>+ (be?dfe)l_/ii;;jx)m]]/
(6 (be-af)®? (de_c-F)7/3)

Result (type 5, 212leaves):

[(a+bx)1/3

(be-af) (c+dx) (3 (be-af) (de-cf)+ (3bde+bcf-4adf) (e+fx))+

(be-af) (c+dx)|*?

(bc-ad) (e+fx)
i (7de+cF) (a+bx)
3 (bc-ad) (e+fx]

2(bc-ad) (-3bde+bcf+2adf)

e i)

(e+Fx) 2 Hypergeometric2F1| 11
3

w

]/

(6 (be-af)? (de-cf)? (c+dx)*? (e+-Fx)2)

Problem 3002: Result unnecessarily involves higher level functions.

J (aerX)l/3 B
X
<c+dx>1/3 (e+'f:x)4

Optimal (type 3, 591 leaves, 5steps):
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(a+bx)1/3 (c+dx>2/3 (6bde+bc-F—7adF) (a+bx)1/3 (c+dx)2/3

N
3<de—cf) (e+1‘:x)3 18 (be-af) <de—C'F)2<e+'FX)2
((ZSaZdZ'FZ—abd-F(51de+5c1‘)+b2 (18d2e2+15cdef75c21‘2>) (aerx)l/3 (c+dx>2/3)/
(54<be—a1°)2(de—cf)3(e+fx))+

[(bc—ad) (14a2d2f2—4abdf (9de—2c-F) +b? (27d2 2—18cdef+5c2f2))

2 (be_af)l/3 dx)1/3
. ( e-a ) <C+ X) ]]/(27\/?(be—af)8/3 (de—cf)19/3)—
V3 /3 (de-cf)V? (arbx)'?
((bc-ad) (14a*d*f>-4abdf (9de-2cf) +b? (27d2e2—18cdef+5c2f2))Log[e+fx])/

(162 (be—af)8/3 (de—cf)w/3> +

ArcTan |

(bc-ad) (14a*d*f>-4abdf (9de—2cf) + b? (27d2e2—18cdef+5c21:2))

(be-af)*? (c+dx)??
(de-cf)*?

Log[- (a+bx)*?+ ]]/(54(bea-F)8/3 (de—cf)10/3)
Result (type 5, 334 leaves):
1
54 (be-af)’ (de-cf)’ (c+dx)?? (e+fx)’
(18(befaf)2 (de-cf)?+3 (be-af) (de-cf) (6bde+bcf-7adf) (e+fx)+
(28a*d*f?>-abdf (51de+5cf) +b* (18d*e*+15cdef-5c*f?)) (e+fx)2)—
2(bc-ad) (14a°d*f>+4abdf (-9de+2cf) +b? (27d*’e*-18cdef+5c*f))

(be-af) (c+dx)|*? 1 1 4 (-de+cf)(arbx)
( (e + fx)? Hypergeometric2F1[ =, =, —,
(bc-ad) (e+fx]) 33 3 (bc-ad) (e+fx)

<a+bx)1/3

(be-af) (c+dx)

Problem 3003: Result unnecessarily involves higher level functions.

J (e+-Fx)3 4
X
(a+bx)Y? (crdx)??

Optimal (type 3, 587 leaves, 3 steps):
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-F(aerx)Z/3 (c+dx>1/3 (eJr-Fx)2 1
.
3bd 54 b3 d?
fla+bx)?? (c+dx)?? (28a%d?f?-abdf (108de-31cf) +

b*> (144d*e*-135cdef+40c*f*) +3bdf (15bde-8bcf-7adf) x) + !

27 /3 be/3 ¢11/3
(14a°d>f*-6a’bd* > (9de-2cf) +3ab’df (27d°e®’-18cdef+5c*f?) -

1 2d/3 (a+bx)1/3
b3 <81d3e3—162cd2e2f+135c2defz—40c3f3))Ar‘cTan[ + +

3 /3 bl (c+dx)1/3

(14a3d3-F3—6a2bd2-F2 (9de—2cf) +3ab2d-F(27d2e2—18cdef+5c2f2) -

1

162 ble/3 ¢11/3
1

54 ple/3 g11/3
(142*d>f’-6a’bd’ f* (9de-2cf) +3ab’df (27d’e®’-18cdef+5c* ) -

di/3 <a+bx)1/3

bl/3 <c+dx)1/3

b*> (81d>e’*-162cd’e®*f+135c*def>-40c’f)) Loglc+dx] +

b®> (81d*e’-162cd’e®f+135c’def>-40C f3)) Log[-1+

Result (type 5, 275leaves):
1
54b>d* (a+bx)*?
b’> (40 c*f*-3cdf (45e+8Ffx) +9d* (18e*+9efx+2F>x%))) +
2 (-14a°d>f+6a’bd’f*> (9de-2cf) -3ab’df (27d*°e*-18cdef+5c*f*) +
b*> (81d>e’-162cd’e*f+135c*def>- 40’ f))
(d (a+bx)\*?

1/3

(c+dx)*? |df (a+bx) (28a*d*f>+abdf (31cf-3d (36e+7fx)) +

1 1 4 bc+dx)
Hyper‘geometr‘iCZFl[f, -y =, —————————

_bc+ad 333" bc-ad

Problem 3004: Result unnecessarily involves higher level functions.

(e+fx>2
J dx
(a+bx)1/3 (c+dx)2/3
Optimal (type 3, 369 leaves, 3 steps):
f(9bde-5bcf-4adf) (a+bx)2/3 (c+dx)1/3 f (a+bx)2/3 (c+dx)1/3 (e+Fx)

+ —

6 b2 d? 2bd

1

_ 2a2d2F2—2abdf(3de—cf) + b2 (9d2e2—12cdef+5c21‘:2)>
3\/?b7/3d8/3

2dY3 (a+bx)*? 1
ArcTan | + -
V3 /303 (cedx)? 18b72 43
1
(2a®d*f*-2abdf (3de-cf) +b* (9d°e®’-12cdef+5c*f’)) Loglc+dx] - —————
6b7/3d8/3

di/3 (a+bx)1/3

(2a2d*f?-2abdf (3de-cf) +b? (9d*e’-12cdef+5c*f?)) Log[-1+
b'/? (c+dx)?
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Result (type 5, 162 leaves):

[(c+dx)1/3 df (a+bx) (-5bcf-4adf+3bd (de+fx))+

d(a+bx) >

2 (2a*d*f*+2abdf (-3de+cf) +b? (9d2e212cdef+5c2f2))[ " y
-bCc+a

]/ (662 (a+bx)*?|

1
Hypergeometric2F1| -,
3

Problem 3005: Result unnecessarily involves higher level functions.

J e+fx dx
(a+bx>1/3 (c+dx)2/3

Optimal (type 3, 200 leaves, 2 steps):

1 1/3 (a4 1/3
Flasbx)¥? (crdx)? (3bde-2bcf-adf) Ar'cTan[j? + —(—)_gbl/:(ci:x)w]

bd ﬁ b4/3 ¢5/3
1/3

(3bde 2bcf adf) Loglc+dx] (3bde-2bcf-adf) LOg[—1+d1/3(a+bX) ]

bY/3 (c+d x)V/2

6b4/3 d5/3 N 2b4/3 d5/3

Result (type 5, 99 leaves):
1

———=——(c+dx
bd? (a+bx)*?

)1/3

d(a+bx)
-bc+ad

1/3 1 4 b(c+dx)
df(a+bx)+(3bdezbcfadf)[ T o ag

1
Hypergeometric2F1[ —, =,
3 3

Problem 3006: Result unnecessarily involves higher level functions.

J 1 dx
(a+bx>1/3 (c+dx)2/3

Optimal (type 3, 126 leaves, 1step):

1/3 1/3 1/3 1/3
V3 ArcTan| - 4 24— lacbxl] 3Llog[-1+ ¢ (e
V3 b3 (cedx) /3 Log[c +dXx] bY/3 (c+dx)V/3

b1/3 d2/3 2 b1/3 d2/3 2 b1/3 d2/3

Result (type 5, 71 leaves):

1/3 i .
3 (d—(m)—) (c+dx)?? Hyper‘geometr‘1c2F1[§, i, 2, bloda

-bc+ad 3’ bc-ad

d(a+bx)*?
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Problem 3007: Result unnecessarily involves higher level functions.
J 1
(a+bx)'? (c+dx)?? (e+fx)

dx

Optimal (type 3, 197 leaves, 1step):

_ 1/3 1/3
/3 Ar‘cTan[\lﬁ+ 2 (de-cf)'> (a+bx) }
3

V3 (be-af)V3? (cidx)V/3?
(be-af)*? (de-cf)??

3 Log[ (de-c )3 (asbx)¥/? (c +d x) 1/3}

Log[e + fx] (be-af)/?

2 (be-af)?? (de-cf)?? 2(be-af)? (de-cf)??

Result (type 5, 108 leaves):
(be-af) (c+dx)
(bc-ad) (e+fx)
(2 (be-af) (c+dx)2/3)

2/3
Hypergeometric2F1|

[3 (a+bx)??

RN

(-de+cf) (a+bx)
. |/

2
3’ (bc—ad) (e+fx)

Problem 3008: Result unnecessarily involves higher level functions.
J 1
(a+bx)*? (c+dx)?? (e+fx)?

dx

Optimal (type 3, 293 leaves, 2 steps):

Flas bx)2/3 (c+dx)1/3 (3bde-bcf-2adf) Ar‘cTan[fl3 + Zs(d(be{’C:/j,ja(+b:)l>/j/,3]
\ Y% e-a / c+d X
(be—af> (de—cf) (e+fx) /3 (be—af)4/3 (de—cf)5/3

_ 1/3 (34 1/3
(3bde bcf 2adf) Loglefx] (3bde-bcf-2adf)Log] e (s dx) ]

6(be-af)*? (de-cf)*? 2 (be-af)*? (de-cf)*?

Result (type 5, 171 leaves):
2f (c+dx)
(-de+cf) (e+fx)
(be-af) (c+dx]
(bc-ad) (e+fx])

+

(-0

2/3 5 2 &
Hypergeometric2F1[—, =, =,
3 3 3

((Bbde—bcf—Zadf)

(-de+cf) (a+bx)

(bc—ad> <e+-Fx) }]/((bE—a-F) (de—c-F))

/(2 (be-af) (c+dx)2/3)

Problem 3009: Result unnecessarily involves higher level functions.
J 1
(a+bx)'? (c+dx)?? (e+fx)>

dx
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Optimal (type 3, 477 leaves, 4 steps):
fla+bx)?? (crdx)'? f(9bde-4bcf-5adf) (a+bx)?? (c+dx)'?

2(be-af) (de cf) (e+Fx)? 6(be-af)?(de cf)? (e+Fx)
{(Sazdz-FZZabdf<6decF) +b? (9d*e*-6cdef+2c*f?))

. 2 (de-cf)? (arbx)?? ] 5 (bem a7 (de 1] L
V3 /3 (be-af)'”? <c+dx)1/3] /( | ) ) )

((5a*°d*f*-2abdf (6de-cf)+b> (9d°e*-6cdef+2c*f?)) Log[e+fx])/
(18 (be—a-F)”3 (de—cf)8/3) -

ArcTan |

{(5a2d2fz—2abdf<6de—cf) +b? (9d2e2—6cdef+2c2f2))

(de-cf)*? (a+bx)*?
(be-af)*?

Log|

- (c+dx)1/3}]/ (6 (be-af)’? (de—cf)8/3)

Result (type 5, 244 leaves):

[(a+bx)2/3 -f(be-af) (c+dx) (3 (be-af) (de-cf)+ (9bde-4bcf-5adf) (e+Ffx))+

(be-af) (c+dx))??

(bc-ad) (e+fx)

)/

<5a2d21‘2+2abdf(—6de+cf) +b? (9d2 2—6cde-F+2c2-F2)>

i ‘ 2 2 5 (-de+cf) (a+bx)
(eﬂcx) HypergeometrlczFl[*, Ty T
3373 (bc-ad) (e+fx)

(6 (be-af)® (de-cf)? (c+dx)*? <e+fx)2)

Problem 3010: Result unnecessarily involves higher level functions.

J (a+bx)3 4
X
(c+dx)*? (bc+ad+2bdx)*?

Optimal (type 4, 1389 leaves, 7 steps):
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3(a+bx)2(c+dx>2/3(bc+ad+2bdx)2/3 1

20d? " se0.d°
9(bc-ad) (c+dx)*?(23bc-39ad-16bdx) (bc+ad+2bdx)*” -

81 (bc-ad)® ((c+dx) (bcrad+2bdx))**+/d® (3bc+ad+4bdx)?

/(112b2/3d6 (c+dx)¥? (bc+ad+2bdx)?

J(d (3bc+ad) +4bd?x)?

(3bc+ad+4bdx) ((1+\/?) (bc-ad)¥?+2b3 ((c+dx) (ad+b(c+2dx)>)1/3))+

[81 3V4+/2-4/3 (bc-ad)™? ((c+dx) (bc+ad+2bdx))1/3J<d (3bc+ad) +4bd?x)?

((bc-ad)??+2b"2 ((c+dx) (ad+b<c+2dx)>)1/3)\/(((bc—ad)4/3—2b1/3 (bc-ad)??
((c+dx) (ad+b(c+2dx)))*?+4b?? ((c+dx) (ad+b(c+2dx))>2/3)/
((1+V3) (bc-ad) 4263 ((c+dx| (ad+b<c+2dx)))1/3)2)

Elliptick [Arcsin[ ((1-V3 ) (bc-ad)??+2b"3 ((cvdx) (ad+b (cr+2dx)))"?] /

/

(224b2/3d4 (c+dx)¥* (bc+ad+2bdx)*? (3bc+ad+4bdx) /d (3bc+ad+4bdx)>

((1+V3]) (bc-ad)??+2b"? ((c+dx) (ad+b (cr2dx)))*?|], -7-4V3]

\/(((bc—ad)Z/3 ((bc—ad)”3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

(1493 (be-ad)?? 201 ([crdx) (ad+b (cv2dx))]*?)"] ) -

{27 34 (bc-ad)™? ((c+dx) (bc+ad+2bdx)) 1/3\/ (3bc+ad) +4bd?x)?

((bc-ad)??+2b" ((c+dx) (ad+b (c+2dx)))*?)
\/(((bc—ad)4/3—2b1/3(bc—ad)2/3<(c+dx)( d+b (c+2dx)))¥?+
4b*? ((c+dx) (ad+b (c+2dx)))*?) /
((1++3]) (bc-ad)??+2b ((c+dx) (ad+b<c+2dx)))1/3)2)

EllipticF[Ar‘cSin[((l—\/?) (bC—ad>2/3+2b1/3 ((c+dx) (ad+b(c+2dx)>)1/3)/

((1+\/?) (bc—ad)2/3'+2b1/3 ((c+dx) (ad+b<c+2dx)))1/3)], —7—4\/?]]/

(56\/?b2/3d4 (c+dx)? (bcrad+2bdx)¥* (3bc+ad+4bdx)+/d® (3bc+ad+abdx)?
\/(((bc—ad)2/3 ((bc-ad)*?+2bY ((c+dx) (ad+b (c+2dx)))*?))/

(1473 (be-ad)??+ 2612 ((cedx) (ad+b (cr2dx)))?)’)]

Result (type 5, 160 leaves):
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([3 (ad+b (c+2dx))??

(—2b(c+d@ @45¥d2+2abd(—93c+52dx)+N(69c2—48cdx+28d2ﬂ))+

b d 1/3
135  21/3 (bcgfad)3 [“:+X>
bc-ad
d+b 2d
HypergeometricZFl[}g g, 5, ad:bfcx X>] ]//(1120bd4(c-+dx)13)]
3 3 3 -bc+ad

Problem 3011: Result unnecessarily involves higher level functions.

J (a+bx)2 4
X
(c+dx)*? (bc+ad+2bdx)*?

Optimal (type 4, 1373 leaves, 7 steps):



162 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

45 (bc—ad) (c+dx>2/3 (bc+ad+2bdx)2/3 3(a+bx) (c+dx)2/3 (bc+ad+2bdx)2/3

- + +

112 d3 14 d?

99 (bc-ad)? ((c+dx) (bc+ad+2bdx))¥*/d> (3bc+ad+4bdx)>

/(112b2/3d5 (c+dx)¥? (bc+ad+2bdx)?

J(d (3bc+ad) +4bd?x)?

(3bcvadabdx) (1433 (bc-ad)??+2bY3 ((c+dx) (ad+b (c+2dx]))?)] -

{99 3144/2-4/3 (bc-ad)®? ((c+dx) (bc+ad+2bdx)>1/3\/(d (3bc+ad) +4bd?x)?

[(bc-ad)®? .20 ((cedx) (adeb (c2dx]))*?) /[ ((bc-ad]*?-26" (bc-ad)*”
((c+dx) (ad+b (c+2dx)))*>+4b>? ((c+dx) (ad+b (c+2dx)))*?) /
((1+V3]) (be-ad)??+2b"3 ((c+dx) (ad+b<c+2dx)>)1/3)2)

EllipticE[Ar‘cSin[((l—\E) (bc-ad)??+2bY2 ((c+dx) (ad+b (c+2dx)))1/3)/

/

(224b2/3d3 (c+dx)¥? (bcrad+2bdx)¥* (3bc+ad+4bdx)+/d® (3bc+ad+4bdx)?

((1+V3]) (bc-ad)??+2bY2 ((c+dx) (ad+b (c+2dx)))*?)], -7-4V3]

\/(((bcfad)y3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

(1473 (be-2d)??e 222 ((crdx] (ad+b (cv2dx)]]™?)") )

[33 33/4(bc—ad)8/3((c+dx) (bc+ad+2bdx))1/3J(d (3bc+ad)+4bd2x)2

((bc-ad)??+2b" ((c+dx) (ad+b (c+2dx)))*?)
\/(((bc—ad)4/3—2b1/3 (bc-ad)?? ((c+dx) (ad+b (c+2dx)))™?+
4b%3 ((c+dx) (ad+b (c+2dx)))*?) /
(1493 (be-ad)?? 2013 ((crdx) (ad+b (cr2dx)))*?)’]

Elliptick [Arcsin[ ((1-V3 ) (bc-ad)??+2b"3 ((cvdx) (ad+b (c+2dx)))"?] /

(1473 (bc-ad)??+2b"2 ((cvdx) (ad+b (cr2dx)))*?)], 74ﬁ]]/

(56\/7b2/3d3 (c+dx)¥? (bc+ad+2bdx)*? (3bc+ad+abdx)/d® (3bc+ad+4bdx)?
\/(((bc—ad)Z/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

((1+\/?) (bc-ad)??+2bY* ((c+dx) (ad+b <c+2dx)>)1/3)2))

Result (type 5, 129 leaves):
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[3 (ad+b (c+2dx))??

b d 1/3
(2b(c+dx) (15bc-23ad-8bdx) +33 23 (bcad)z[(CJrX)
bc-ad
d+b 2d
Hyper‘geometr‘icZFl[l, %, 5, ad+bfc- X>] ]/(224bd3 (c+dx)1/3)
3 3 3 -bc+ad

Problem 3012: Result unnecessarily involves higher level functions.

J a+bx
(c+dx)? (bc+ad+2bdx)*?

dx

Optimal (type 4, 1326 leaves, 6 steps):
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3 (c+dx)2/3 (bc+ad+2bdx)2/3

8 d?

9 (bc-ad) ((c+dx) (bc+ad+2bdx))*?/d? (3bc+ad+4bdx)>

/(8b2/3d4 (c+dx)¥? (bc+ad+2bdx)?

J(d (3bc+ad) +4bd?x)?

(3bcradabdx) (1433 (bc-ad)??+2bY ((c+dx) (ad+b (c+2dx)))?)]

{9 31/4m(bcfad)5/3((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad) +4bd?x)?

[(bc-ad)®? .20 ((cedx) (adeb (c2dx]))*?) /[ ((bc-ad]*?-26" (bc-ad)*”
((c+dx) (ad+b (c+2dx)))*>+4b>? ((c+dx) (ad+b (c+2dx)))*?) /
((1+V3]) (be-ad)??+2b"3 ((c+dx) (ad+b<c+2dx)>)1/3)2)

EllipticE[Ar‘cSin[((l—\E) (bc-ad)??+2bY2 ((c+dx) (ad+b (c+2dx)))1/3)/

/

(16b2/3d2 (c+dx)* (bcrad+2bdx)¥? (3bc+ad+4bdx)+/d® (3bc+ad+abdx)?

((1+V3]) (bc-ad)??+2bY2 ((c+dx) (ad+b (c+2dx)))*?)], -7-4V3]

\/(((bcfad)y3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

((14V3) (bc-ad)??+ 26" ((c-dx) @d+b<c+2dx”)”ﬂ2H4

[3 33/4 (bc—ad)5/3((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad)+4bd2x)2

((bc-ad)??+2b" ((c+dx) (ad+b (c+2dx)))*?)
Jl[(be-ad)*?-2b12 (bc-ad)*? ((crdx) (adsb (c+2dx)))*
4b%3 ((c+dx) (ad+b (c+2dx)))*?) /
(1493 (be-ad)?? 2013 ((crdx) (ad+b (cr2dx)))*?)’]

Elliptick [Arcsin[ ((1-V3 ) (bc-ad)??+2b"3 ((cvdx) (ad+b (c+2dx)))"?] /

(1473 (bc-ad)??+2b"2 ((cvdx) (ad+b (cr2dx)))*?)], 74ﬁ]]/

(4ﬁb2/3d2 (c+dx)¥* (bc+ad+2bdx)"? (3bc+ad+4bdx) /d® (3bc+ad+4bdx)?
\/(((bc—ad)Z/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

((1+\/?) (bc-ad)??+2bY* ((c+dx) (ad+b <c+2dx)>)1/3)2))

Result (type 5, 95leaves):
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3 21/3Hypergeometric2F1[§5 i, = igi@ﬂﬁ;ﬂll]

1 3 -bc+ad

16 d?

3 <c+dx)2/3 (ad+b (C+2dx)>2/3 -2+

(b(c+dx) )2/3
bc-ad

Problem 3013: Result unnecessarily involves higher level functions.

1
dx
J‘<c+dx>1/3(bc:+ad+2bdx)1/3

Optimal (type 4, 1283 leaves, 5 steps):
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/

[3 ((c+dx) (bc+ad+2bdx))¥*/d® (3bc+ad+4bdx)> \/(d (3bc+ad) +4bd*x)*

(2b2/3d3 (c+dx)® (bc+ad+2bdx)”? (3bc+ad+4bdx)
((1+\/?) (bc-ad)??+2b*3 ((c+dx) (ad+b(c+2dx>))1/3)) -

[3 3V44/2-+/3 (bc-ad)?? ((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad) +4bd?x)?

((bc-ad)??+2b" ((c+dx) (ad+b (c+2dx] 1/3)“( (bc-ad)*?-2bY% (bc-ad)??
((c+dx) (ad+b (c+2dx)))¥?+ab*3 ((c+dx) (ad+ b(c+2dx>))2/3)/
((14V3) (bc-ad)??+ 26 ((c-dx) @d+b<c+zdxn)”jz)

EllipticE[Ar‘cSin[((lfx/?) (bc-ad)?? 263 ((c+dx) (ad+b(c+2dx)))1/3)/

((1+V3]) (bc-ad)??+2bY2 ((cedx) (ad+b (c+2dx))) )], -7-4ﬁ]]/

(4b2/3d (c+dx)*? (bc+ad+2bdx)"? (3bc+ad+4bdx) \/dz (3bc+ad+4bdx)?
\/(((bcfad)zﬂ ((bc-ad)*?+2bY ((c+dx) (ad+b (c+2dx)))*?))/

((1+\/?) (bC—ad)Z/g'Jerl/3 ((C+dx) (ad+b<c+2dx)))1/3)2))+

[33/4 (bc-ad)?? ((c+dx) (bc+ad+zbdx))1/3J(d (3bc+ad) +4bd?x)?

((bcfad)2/3+2b1/3 ((c+dx) (ad+b <c+2dx)>)1/3)
J((@c—ad)“3—2N”(bc—adf”((c+dﬂ (ad+b (cs2dx)))¥?+
4b¥? ((c+dx) (ad+b (c+2dx)))2/3)/
((1+V3) (bc-ad)??+2b"3 ((c+dx) @d+b<c+zdxm)”jz)

EllipticF[Ar‘cSin[((l—\E) (bcfad>2/3+2b1/3 ((c+dx) (ad+b(c+2dx)>>1/3)/

/

(ﬁbmd (c+dx)¥? (bc+ad+2bdx)*? (3bc+ad+abdx)/d® (3bc+ad+4bdx)?

\/(((bc—ad)y3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

((1+V3) (bc-ad)??+ 26 ((c-dx) @d+b<c+zdxm)“jzn

([144/3) (bc-ad)??+2bY2 ((crdx) (ad+b (c+2dx)))?]], -7-4/3]

Result (type 5, 94 leaves):
R b (c+dx)
bc-ad
(2 222bd (c+dx)*?)

1/3

d+b 2d
(ad+b (c+2dx))??Hypergeometric2Fi[ -, ad+b (c+2dx]

-bc+ad

UJ|I—‘

2 5
ENE] ]
3 3

/
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Problem 3014: Result unnecessarily involves higher level functions.

1

dx
J(a+bx> (c+dx)1/3 (bc:+ad+2bdx)1/3

Optimal (type 3, 178 leaves, 1step):

2b2/3 (c+dx)?/3?

V3 ArcTan| -+ / ]
/3 /3 (bc-ad)¥? (bc+ad+2bdx)?/3

2b%3 (bc-ad)??

3 Log[—(—)—bz(/; “Z;‘“ ~(bc+ad+2bdx)"?]
c-ad)V

Log[a + b x]
4022 (bc-ad)??

2b%3 (bc-ad)?*?

Result (type 6, 276 leaves):

- 15d(a+bx)Appe11F1[3, e ]/[b(c+dx)1/3
33 3 3 d(a+bx) 2ad+2bdx
(ad+b(c+2dx))? [10d (a+bx) Apperrra[2, =, 1, 2, —berad o berad g
3 3 3 3 d<a+bx) 2ad+2bdx

5 1 4 8 -bc+ad bc-ad
AppellFl[ =, =, —, —, y - |+
33 3 3 d(a+bx) 2ad+2bdx

|

Problem 3015: Result unnecessarily involves higher level functions.

(bc-ad)

5 4 8 -bc+ad bc-ad
_,; ]

2 AppellF1| > T T > -
3 3°3 d(a+bx) 2ad+2bdx

1
dx
J(a+bx>2 (c+dx)1/3 (bc+ad+2bdx>1/3

Optimal (type 4, 1510leaves, 8 steps):

(c+dx)2/3 (bc+ad+2bdx)2/3
- +

(bc-ad)? (a+bx)

[((c+dx) (bcrad+2bdx))*?+/d® (3bc+ad+4bdx)? \/(d (3bc+ad) +4bd?x)?

/

(b*2d (bc-ad)? (c+dx)? (bcrad+2bdx)™? (3bcrads4abdx)
((1+\/?) (bc-ad)??+2bY3 ((c+dx) (ad+b(c+2dx>))1/3))

2b2/3 (ced x)?/3 }
1/3

V3 dArcTan| -+ -
3 /3 (bc-ad)¥3 (bcrad+2bdx)

2b%% (bc-ad)*?

{31/4 2-/3 d((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad) +4bd?x)?

[(bc-ad)??+2b"? ((c+dx) (ad+b (c+2dx)))*?) \/(((bc—ad)4/3—2b1/3 (bc-ad)??
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((c+dx) (ad+b(c+2dx)))¥?+4b*3 ((c+dx) (ad+b (c+2dx))>2/3)/
(1493 (be-ad)?? 2013 ([crdx) (ad+b (cs2dx)))*?)]

Elliptick [Arcsin[ ((1-V3 ) (bc-ad)??+2b"3 ((cvdx) (ad+b (cr+2dx)))"?] /
((1+V3) (bc-ad)??+2b"3 ((c+dx) @d+b(c+zdxﬂ)”j],74v3]]/

(2&”(bc—adf”(c+dxf”(bc+ad+2bdxf”(3bc+ad+4bdﬂ

Jd (3bcrad+4abdx)?
J{[(be-ad)*? [(bc-ad)??+2b12 ((c-dx) (ad+b (cr2dx)) )] /

((1+V3]) (bc-ad)*? 2622 ((cedx) (adsb (cr2dx)])*?)"|]

fde((c+dx)(bc+ad+2bdx ”?J (3bc+ad) +4bd?x)?

((bc-ad)??+2b"2 ((c+dx) (ad+b |
J{[(bc-ad)*> 2073 (bc-ad) ((
4b%3 ((c+dx) (ad+b (c+2dx)))*?) /

((1+\/?) (bc—ad)2/3+2b1/3 ((c+dx) (ad+b <c+2dx)))1/3)2)

c+2dx)))1/3)

C+dx>( +b<c+2dx))>1/3+

EllipticF[Ar‘cSin[((l—\/?) (bc-ad)?? 263 ((c+dx) (ad+b(c+2dx)))1/3)/
((1+\/?) (bc—ad)2/3+2b1/3((c+dx) (ad+b<c+2dx)))1/3)],—7—4\/?]]/

(34022 (be-ad)*? (c+dx)"? (bcrads2bdx)*? (3bcradabdx]

Jd (3bcrad+4abdx)?
\/(((bc—ad)Z/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

((1+\/?) (bc-ad)??+2b"? ((c+dx) (ad+b(c+2dx)))1/3)2 )+

M7 1/3
dlog[a+bx] 3dug[<MawM3 (bc+rad+2bdx)*?]

2b%3 (bc-ad)®”? 4b?3 (bc-ad)®?

Result (type 6, 593 leaves):



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)~n (e+f x)~p.nb | 169

1
5(bc-ad)?
5 1 5c 5ad
<c+dxyﬂ(ad+b<c+zdxHZB(_ . d [10- R .
a+bx bc+ad+2bdx c+dx bc+bdx
2 1 5 bc-ad bc-ad
(100b(bc—ad) (c+dx) AppellF1|—, =, 1, -, s ]/
3 3 3 2bc+2bdx bc+bdx
2 1 5 bc-ad bc-ad
P(a+bﬂ 10b (c+dx) AppellFi[—, =, 1, =, , +
3 3 3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
(bc-ad) [GAppellFl[— =,2, —, s
3 3 3 2bc+2bdx bc+bdx
5 4 8 bc-ad bc-ad
AppellFl[ =, —, 1, —, B ])]—
3 3 3 2bc+2bdx bc+bdx

bc-ad bc-ad

2bc+2bdx’ bc+bdx] /

5 1 8 bc-ad bc-ad
16b (c+dx) AppellF1[ =, =, 1, — +

3 3" 2bc+2bdx bc+bdx
1 11 bc-ad bc-ad
—5 2, —, > +
3 3 2bc+2bdx bc+bdx
11 bc-ad bc-ad ))]

8 4
AppellFl|—, —, 1, —
Problem 3016: Result unnecessarily involves higher level functions.

(16 (bc-ad)?AppellFl| =,

1 8
-, 1’ —
3 3

>
3
(d(a+bx) )

8
(bc-ad) [GAppellFl[—,
3

3’ 3 3’ 2bc+2bdx’ bc+bdx

1
J(a+bx)3 (c+dx)1/3 (bc+ad+2bdx>1/3

dx

Optimal (type 4, 1558 leaves, 9 steps):

(c+dx)*? (bc+ad+2bdx)?? 2d(c+dx)*? (bc+ad+2bdx)??
- +

2(bc-ad)® (a+bx)? (bc-ad)® (a+bx)

{2 ((c+dx) (bc+ad+2bdx))?,/d® (3bc+ad+4bdx)> \/(d (3bc+ad) +4bd?x)?

/

(622 (bc-ad)® (c+dx)? (bcrad+2bdx)™? (3bc+ad+4abdx)
((1++37) (bc-ad)??+2bY ((c+dx) (ad+b (c+2dx)))"?]) -

2/3 2/3
2d?ArcTan| 1+ 2077 (e+dx) ¥ -
A3 /3 (bc-ad)Y3 (bc+ad+2bdx)/?

V3 b?2 (bc-ad)®?

+

[31/442_\/? d? ((c+dx) (bc+ad+2bdx))1/3\/<d (3bc+ad) +4bd?x)?

((bc-ad)??+2b" ((c+dx) @d+b(c+2dﬂ)f5)J((@cfadfﬂfzb”3@cfadfﬁ

((crdx] (adsb(cr2dx))]**+ap? ([(crdx) (adsb (cr2dx)))*?) /
((14V3) (bc-ad)??+ 26 ((c-dx) @d+b<c+zdxp)”j2)
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Elliptick [Arcsin[ ((1-V3 ) (bc-ad)??+2b"3 ((cvdx) (ad+b (c+2dx)))"?] /

(1473 (bc-ad)??+2bY3 ((c+dx) @d+b<c+zdxn)”j],_7_4v§j]/

(b2/3 (bc-ad)”? (c+dx)*? (bc+ad+2bdx)*? (3bc+ad+4bdx) sz (3bc+ad+4bdx)?
\/(((bc—ad)Z/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3))/

([2+3) (bc-ad)*?+20Y ((c+dx) @d+b<c+zdxm)vﬁzn_

{m/?dz ((c+dx) (bc+ad+2bdx)>1/3\/(d (3bc+ad) +4bd?x)*

((bc-ad)??+2b"2 ((c+dx) (ad+b (c+2dx)))*?)
J(((bcq—ad)‘”izbl/3 (bc-ad)?? ((c+dx) (ad+b (c+2dx)))*?+
46 ((c+dx) (ad+b (c+2dx)))*?) /
(1493 (be-2ad)?? 222 ((crdx) (adrb (cs2dx))) ™))

EllipticF[Ar‘cSin[((lfﬁ) (bc-ad)?? 263 ((c+dx) (ad+b(c+2dx)))1/3)/
((1+V3]) (bc-ad)??+2bY3 ((c+dx) (ad+b(c+zdx)))”3)],-7-4ﬁ]]/

(344022 (bc-ad)”? (c+dx)"? (bcrads2bdx)*? (3bcradsabdx]

Jd? (3bcrad+4bdx)?
\/(((bc—ad)2/3((bc—ad)2/3+2b1/3((c+dx) (ad+b(c+2dx)))1/3))/
((1+\/?) (bc—ad)2/3+2b1/3((c+dx) (ad+b<c+2dx)))1/3)2))_
bZ/3 +d 2’/3 1/3
2d?Logla+bx] dZLOg[ﬁ—(bC+ad+2bdx)/}
+
3b3 (bc-ad)®? b2/3 (bc - ad)®?

Result (type 6, 620 leaves):
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5(-b S5ad+4bd
i(c+dx)2/3’(ad+b(c+2dx))2/3 (-bersads x)
10

+

(bc—adf(a+bxf
5c¢ 5ad

n
c+dx bc+bdx

bc-ad
—_— /(d (a+bx) (10b(c+dx) AppellF1]
bc+bdx

bc-ad

bc+bdx

2 1 5 bc-ad
75b (bc-ad) (c+dx) AppellF1[~, =, 1, =, —————,
3 3 3 2bc+2bdx

E bc-ad
3" 2bc+2bdx’
a

+

o

w | N

1
17:1)
3

y 2, +

5 1
| +(bc-ad) (6AppellF1[—, =
3 3
b

5 4
AppellF1 [ -y —
3 3

8
)1) e
3

(16 (bc-ad) ? AppellF1|

§ bc-ad bc-ad
3" 2bc+2bdx bc+bdx
bc-ad d )
2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
) 7)1.! ) K] /
3 3 3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
16b (c+dx) AppellF1[ =, =, 1, —, s
3 3 3 2bc+2bdx bc+bdx

+

[d (a+bx)

8 1 11 bc-ad bc-ad
(bc-ad) (6Appe11F1[—, =,2, —, B | + AppellF1]
3 3 3 2bc+2bdx bc+bdx

1 E bc-ad bc-ad
37 2bc+2bdx bc+bdx

) )

w | oo
w |

])J/((—bc+ad)3 (bcrad+2bdx)]

Problem 3017: Result unnecessarily involves higher level functions.

J (a+bx)3 4
X
(c+dx)1/3 (bc+ad+2bdx)4/3

Optimal (type 4, 1388 leaves, 7 steps):
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3 (a+bx>2 <c+dx)2/3 9 (bc—ad) (c+dx>2/3 (bc—7ad—6bdx)
+

+

14d? (bc+ad+2bdx)*? 112d* (bc+ad+2bdx)*?

81 (bc-ad)? ((c+dx) (bcrad+2bdx))¥*+/d® (3bc+ad+4bdx)?

\/(d (3bc+ad) +4bd2x)2

(3bc+ad+4bdx) ((1+3 ) (bc-ad)??+2bY3 ((c+dx) (ad+b (c+2dx)))™?]) -

/(112b2/3d6 (c+dx)*? (bc+rad+2bdx)*?

81 3Y4+/2-4/3 (bc-ad)®? ((c+dx) (bc+ad+2bdx)>1/3\/(d (3bc+ad) +4bd*x)*

((bc-ad)??+2bY2 ((c+dx) @d+b<c+2dﬂ)f”)J((@cfadfﬂfzb“3@cfadfﬁ
((c+dx) (ad+b(c+2dx)))¥?+4ab?? ((c+dx) (ad+b (c+2dx)))2/3)/
(1443 (bc-ad)*?+2b"2 ((crdx] (ad+b (c+2dx))) )]

EllipticE[Ar‘cSin[((l—\/?) (bC—ad)2/3+2b1/3 <(c+dx> (ad+b(c+2dx)>)1/3)/

/

(224b2/3d4 (c+dx)¥? (bcrad+2bdx)** (3bc+ad+4bdx)+/d® (3bc+ad+4bdx)?

((1+\/?) (bc—ad)2/3'+2b1/3 ((c+dx) (ad+b<c+2dx)))1/3)], ~7-4+/3 ]

\/(((bc—ad)2/3 ((bc-ad)*?+2bY ((c+dx) (ad+b (c+2dx)))*?))/

(1493 (be-ad)?? 2013 ((crdx] (ad+b (cv2dx)])*?)7) )

{27 3% (bc-ad)®? ((c+dx) (bc+ad+2bdx))”3J(d (3bc+ad) +4bd?x)?

((bc-ad)*?+2bY3 ((c+dx) (ad+b (c+2dx)))*?)
\/(((bc—ad)4/372b1/3 (bcfad>2/3<(c+dx) (ad+b(c+2dx)))1/3+
462 ([c+dx) (ad+b (c+2dx)))>?) /

((1+V3) (bc-ad)??+2b3 ((c+dx) (ad+b (c+2dx)))*?)’

EllipticF[ArcSin[((lfﬁ) (bc-ad)?? 26" ((c+dx) (ad+b(c+2dx)))1/3)/

((1+V3) (bc-ad)??+2bY3 ((c+dx) @d+b<c+zdxm)”j],74v§q]/

(56ﬁb2/3d4 (c+dx)* (bc+ad+2bdx)¥? (3bc+ad+4bdx)+/d® (3bc+ad+abdx)?
\/(((bc—ad)2/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3>)/

((1+V3) (bc-ad)??+ 26 ((c-dx) @d+b<c+zdxm)”jzn

Result (type 5, 157 leaves):
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6 (C+dX> (—11bc+15ad+4bdx+w)

;<ad+b (C+2dX>)2/3 ad+b (c+2dx) . 1
224 (c+dx)1/3 4t b o
b d 1/3 d+b 54
81 2" (bc-ad)? (M Hyper‘geometr‘iCZFl[l, E, 5, ad+b (cr+2dx) ]
bc-ad 3 3 3 -bc+ad

Problem 3018: Result unnecessarily involves higher level functions.

J (a+bx)2 4
X
<C+dx>1/3 (bc+ad+2bdx>4/3

Optimal (type 4, 1366 leaves, 7 steps):
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3<bc—ad) (c+dx)2/3 3(c+dx)2/3 (bc+ad+2bdx)2/3

- +
4 d3 (bc+ad+2bdx)1/3 16 d?

9 (bc-ad) ((c+dx) (bcrad+2bdx))*?/d> (3bc+ad+4bdx)>

/(16b2/3d5 (c+dx)*? (bc+ad+2bdx)*?

\/(d (3bc+ad) +4bd2x)2

(3bcrad+abdx) (143 ] (bc-ad)??+2bY ((crdx) (ad+b (cr2dx)))?)]

9 3V4\/2-4/3 (bc-ad)®? ((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad) +4bd?x)?

((bc-ad)??+2bY2 ((c+dx) @d+b<c+2dﬂ)f”)J((@cfadfﬂfzb“3@cfadfﬁ
((c+dx) (ad+b(c+2dx)))¥?+4ab?? ((c+dx) (ad+b (c+2dx)))2/3)/
(1443 (bc-ad)*?+2b"2 ((crdx] (ad+b (c+2dx))) )]

EllipticE[Ar‘cSin[((l—\/?) (bC—ad)2/3+2b1/3 <(c+dx> (ad+b(c+2dx)>)1/3)/

/

(32b2/3d3 (c+dx)¥* (bcvad+2bdx)¥? (3bc+ad+abdx)/d® (3bc+ad+4bdx)?

((1+\/?) (bc—ad)2/3'+2b1/3 ((c+dx) (ad+b<c+2dx)))1/3)], ~7-4+/3 ]

\/(((bc—ad)2/3 ((bc-ad)*?+2bY ((c+dx) (ad+b (c+2dx)))*?))/

(1493 (be-ad)?? 2013 ((crdx] (ad+b (cr2dx)]]*?)") ) -

[3 3*% (bc-ad)®? ((c+dx) (bc+ad+2bdx))1/3J(d (3bc+ad) +4bd’x)?

((bc-ad)*?+2bY3 ((c+dx) (ad+b (c+2dx)))*?)
\/(((bc—ad)4/372b1/3 (bcfad>2/3<(c+dx) (ad+b(c+2dx)))1/3+
462 ([c+dx) (ad+b (c+2dx)))>?) /

((1+V3) (bc-ad)??+2b3 ((c+dx) (ad+b (c+2dx)))*?)’

EllipticF[ArcSin[((lfﬁ) (bc-ad)?? 26" ((c+dx) (ad+b(c+2dx)))1/3)/

((1+V3) (bc-ad)??+2bY3 ((c+dx) @d+b<c+zdxm)”j],74v§q]/

(sﬁbmcﬁ (c+dx)¥? (bcrad+2bdx)¥* (3bc+ad+4bdx)+/d® (3bc+ad+4bdx)?
\/(((bc—ad)2/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3>)/

((1+V3) (bc-ad)??+ 26 ((c-dx) @d+b<c+zdxm)”jzn

Result (type 5, 1191eaves):
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-3 (c+dx)?? 6bc710ad74bdx+;3 23 (ad+b (c+2dx))
(b(c+dx)>2/3
bc-ad
d+b 2d
Hyper‘geometr‘icZFl[l, E, E, ad+bfc- X>] /(32d3 (ad+b(c+2dx))1/3)
3 3 3 -bc+ad

Problem 3020: Result unnecessarily involves higher level functions.

1
J<C+dx>1/3 (bc+ad+2bdx>4/3

dx

Optimal (type 4, 1333 leaves, 6 steps):
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3 (c+dx)2/3

.
d(bc-ad) (bcrad+2bdx)*?

[3 ((c+dx) (bc+ad+2bdx))"?\/d® (3bc+ad+4abdx)> \/(d (3bc+ad) +4bd?x)?

/

(2b2/3d3 (bc-ad) (c+dx)*? (bc+ad+2bdx)*? (3bc+ad+4bdx)
((2+V3) (bc-ad)*?+2bY2 ((c+dx) (ad+b (c+2dx)))*?)) -

[3 31/44/2-4/3 ((c+dx) (bc+ad+2bdx)>1/3\/(d (3bc+ad) +4bd?x)?

((bc-ad)??+2b" ((c+dx) (ad+b (c+2dx] 1/3)“( (bc-ad)*?-2bY% (bc-ad)??
({cvdx) (adb (c2dx]))*?+ab¥? ((crdx) [ad=b [co2dx]])??) /
((14V3) (bc-ad)?? 26 ((c-dx) @d+b<c+zdxn)”jz)

EllipticE[Ar‘cSin[((lfx/?) (bc-ad)?? 263 ((c+dx) (ad+b(c+2dx)))1/3)/
((1+V3) (bc-ad)??+2bY3 ((c+dx) (ad+b(c+zdx)))”3)],-7-4ﬁ]]/

(4b2/3d (bc-ad)*? (c+dx)¥? (bc+ad+2bdx)'? (3bc+ad+4bdx)

Jd* (3bcrad+abdx)?
\/(((bc—ad)2/3 ((bc-ad)*?+2bY ((c+dx) (ad+b (c+2dx)))*?))/

(1493 (be-ad)?? 201 ([crdx) (ad+b (cr2dx)))*?)7] |«

{33/4 ((c+dx) (bc+ad+2bdx))1/3\/(d (3bc+ad) +4bd’x)?

((bc-ad)*?+2b6Y3 ((c+dx) (ad+b (c+2dx)))*?)

J{[(be-ad)*? =267 (bc-ad)* ((cdx) (ad=b (cr2dx)))*?
4b¥? ((c+dx) (ad+b (c+2dx)))2/3)/

((1+V3) (bc-ad)>® 4262 ((c+dx) (ad+b (c+2dx)))*]?

EllipticF[ArcSin[((l—ﬁ) (bCfad>2/3+2b1/3 ((c+dx) (ad+b(c+2dx)))1/3)/
(1473 (be-ad)?? 20 ((crdx) @d+b<c+zdxm)”j],74v§]]/

(V2 p*?d (bc-ad)*? (crdx)? (bcrad2bdx)*? (3bcrad 4bdx]

Jd& (3bc+ad+4bdx)?
\/(((bc—ad)2/3 ((bc—ad)2/3+2b1/3 ((c+dx) (ad+b (c+2dx)))1/3>)/

(1473 ) (bc-ad)>? 2612 ((codx] (ad=b (cr2dx)))*?)’]

Result (type 5, 127 leaves):
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[12b (c+dx) -

1/3

b(c+dx) 1 2 5 ad+b<c+2dx)
e Sl (ad+b (c+2dx)) Hypergeometric2F1|[ =, =, =, ] /

3 21/3
bc-ad

3 3 3 -bc+ad
(4bd (-bc+ad) (c+dx)*? (ad+b (c+2dx))*?)

Problem 3021: Result more than twice size of optimal antiderivative.

J ! dx
(a+bx) <c+dx)1/3 (bc:+ad+2bdx)4/3

Optimal (type 6, 113 leaves, 2 steps):

[3 (c+dx)? [7bc+ad+2bdx
bc-ad

(2 (bc-ad)® (bcrad+2bdx)*?)

1/3

2 4 5 2b(c+dx] b(c+dx)
AppellFl[;, N

)1) )

3 bc-ad ’ bc-ad

1)/

Result (type 6, 395leaves):

2 2 5 bc-ad bc-ad
[—15b (c+dx) AppellF1|—, - —, 1, =
3

3 3" 2bc+2bdx bc+bdx
§ bc-ad bc-ad
3" 2bc+2bdx bc+bdx
8 d bc-ad
-, s )/[2bd(a+bx) (c+dx)1/3
3 2bc+2bdx bc+bdx
2 2 5 bc-ad bc-ad
b (c+dx) AppellF1[—, - —, 1, =, s
3 3 3 2bc+2bdx bc+bdx

+

)

6d (a+bx)

3 AppellF1

w | wn

J2)

2
3
b

| =

5
AppellF1[ =, =, 1,
3

—_ W

(ad+b(c+2dx)

—

+

1/3 [5

5 2 8 bc-ad bc-ad
(bc-ad) (3Appe11F1[—,——, 2, —, s -
3 3 3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
AppellFl[ =, =, 1, —, s ) ]
3 3 3 2bc+2bdx bc+bdx

Problem 3022: Result more than twice size of optimal antiderivative.
J 1
(a+bx)2 (c+dx)1/3 (bc+ad+2bdx>4/3

dx

Optimal (type 6, 114 leaves, 2 steps):

bc+ad+2bdx)\1/3
-[[3d(c+dx)2/3 =
bc-ad

2 4 5 2b(c+dx) b (c+dx)
AppellF1|—, —
3 3

)21 ) k)
3 bc-ad bc-ad

]

/

(2 (bc-ad)’ (bc+ad+2bdx)1/3)]

Result (type 6, 605 leaves):
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1
5(ad+b (c+2dx))1/3

5(13ad+b(c+14dx)) 1

+

(bc—ad>3<a+bx) (—bc+ad)3

2 1 5 bc-ad bc-ad
d [7[(400b (bc-ad) (c+dx) AppellF1[=, =, 1, =, s )/
3 3 3 2bc+2bdx bc+bdx
l 5 bc-ad bc-ad
3

(C+dx>2/3

(d (a+bx)

:1J ) )
3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
(bc-ad) (6AppellF1[f, =2, -, s
3 3 3 2bc+2bdx bc+bdx

bc-ad bc-ad 5c
) ])+7(—10+ -
2bc+2bdx bc+bdx c+dx

2 5 1 8 bc-ad bc-ad
+ (16 (bc-ad)®AppellF1][ =, =, 1
3
N

+

2
10b (c+dx) AppellFl[g,

+

5 4
AppellFl[f, —
3 3

8
111 )
3

5ad
bc+bdx

[d (a+bx)

> 3" 2bc+2bdx’ bcebdx
§ bc-ad bc-ad
3’ 2bc+2bdx bc+bdx

8 1 bc-ad bc-ad
(bc-ad) [6Appe11F1[—, =, 2, —, ,
3 3 3 2bc+2bdx bc+bdx

i 11 bc-ad bc-ad )])]
3

)1J7
Problem 3023: Result more than twice size of optimal antiderivative.

5
16 b (c+dx) AppellF1[ =,

3
1
3 3
11

Jl)

+

8
AppellF1 [ -,
3

3’ 2bc+2bdx bcsbdx

1
dx
J(a+bx)3 (c+dx)1/3 (bc+ad+2bdx)4/3

Optimal (type 6, 116 leaves, 2 steps):

1/3

[3d2 (cvdx)?? ~bcrad+2bdx
bc-ad
(2 (bc—ad)4(bc+ad+2bdx)1/3)

2 4 5 2b(c+dx) b(c+dx)
AppellF1l|—, —
3 3

Result (type 6, 638 leaves):
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1 -b d 8d 48 d?
(¢ +dx)¥? (ad+b (c+2dx))>? |5 | 22, . -
10 (bc-ad)* (a+bx)? a+bx bcrad+2bdx

) 2 1 5 bc-ad bc-ad
[4d [(475b(bc—ad) (c+dx) AppellF1[ =, =, 1, =, s )/
3 3 3 2bc+2bdx bc+bdx
2 1 5 bc-ad bc-ad
(d (a+bx) [10b (c+dx) AppellF1][ =, =, 1, =, s +
3 3 3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
(bc-ad) (6AppellF1[f, =2, -, s +
3 3 3 2bc+2bdx bc+bdx
5 4 8 bc-ad bc-ad 5c¢
AppellFl[ =, —, 1, —, B ]+8 10 - +
3 3 3 2bc+2bdx bc+bdx c+dx
5ad 2 5 1 8 bc-ad bc-ad
77(16(bc—ad) AppellFl[f, =1, —, s ] /
bc+bdx 3 3 3 2bc+2bdx bc+bdx
5 1 8 bc-ad bc-ad
[d (a+bx) [16b (c+dx) AppellFl] =, =, 1, —, , +
3 3 3 2bc+2bdx bc+bdx
8 1 11 bc-ad bc-ad
(bc-ad) [6Appe11F1[—, =,2, —, B | + AppellF1]|
3 3 3 2bc+2bdx bc+bdx
8 4 11 bc-ad bc-ad
) 711) ) ) ))))/<3d+b(c+2dx>)
3 3 3 2bc+2bdx bc+bdx

Problem 3024: Result unnecessarily involves higher level functions.
J 1
(d-3ex)*? (d+ex) (d+3ex)*?

dx

Optimal (type 3, 120leaves, 1step):

1 @d3ex)??
V3 Ar‘cTan[ o d,3ex ]
V3 V3 dY/3 (d+3ex)t?

4d?/3 e 4d%3e 8d%*3e

3 Log[ - 42ex=m L (d+3ex)?]

2d1/3

Log[d + e x]
i

Result (type 6, 196 leaves):

2 1 1 5 4d 2d
_1|las <d+ex) AppellFl[*, —5 T T 5 ]/
33 3 3 3(d+ex] 3(d+ex)
2e<d—3ex)1/3 (d+3ex)1/3 15(d+ex)AppellF1[z, l, l, E, 4d s 2d ]+
33 3 3 3(d+ex) 3(d+ex)
5 1 4 8 4ad 2d
2d |AppellFi[ =, =, —, —, s +
333 3 3(d+ex) 3(d+ex)
5 4 8 4d 2d
2 AppellFl| =, —, =, —, s ]]]
33 3 3 3(d+ex) 3(d+ex)

Problem 3025: Result unnecessarily involves higher level functions.

dx

J(aerx)‘”3 (e+fx)?

(C +d X>4/3
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Optimal (type 3, 562 leaves, 5steps):
3(de-cf)? (a+bx)’? 1
d> (bc-ad) (c+dx)'? 27bd*

4 (a*d*f?-abdf (9de-7cf) -b? (27d’e?-63cdef+35c?f)) (a+bx)'? (c+dx)?’+
1

9bd® (bc-ad)

(a?d*f?-abdf (9de-7cf) -b* (27d*e*-63cdef+35c*f?))

f2 (a+bx)"? (c+dx)?? 1
3bd? 27+/3 b5/3 ¢13/3
4(bc—ad) (azdzfz—abdf(9de—7cf) - b? (27d2e2—63cdef+35c21‘2>)

1 2 bt/3 (c+dx)1/3 1
ArcTan | + ]

V3 33 (asbx)V? 81052 AR

2(bc-ad) (a®d*f>-abdf (9de-7cf) -b* (27d*e*-63cdef+35c*f*)) Log[a+bx] -
1

27 b5/3 d13/3

(a+bx)4/3 <c+dx)2/3+

2 (bc-ad)

b3 (c+dx)?

(a®d?f2-abdf (9de-7cf)-b® (27d*e?’-63cdef+35c*f?)) Log[-1+
d*3 (a+bx)*?

]
Result (type 5, 282 leaves):

1
27bd*

(a+bx)1/3 (c+dx)2/3

y (2a®d*f* (c+dx) +b? (140> f2+7c?df (-36e+5fx) +3cd® (36e*-21efx-5f*x*) +
c+dX
9d’x (3e*+3efx+f X)) +
abd (-133c*f>+cdf (225e-37Fx) +d* (-8le*+63efx+15f x*))) +
. (-a*>d*f?+abdf (9de-7cf) +b? (27d*e*-63cdef+35c*f?))
(d(a+bx))1/3

-bc+ad

2
Hypergeometric2F1| —,
3

Problem 3026: Result unnecessarily involves higher level functions.

dx

J(aerx)‘”3 (e+fx)

(c+dx)4/3

Optimal (type 3, 328 leaves, 4 steps):
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3(de—c-F) (a+bx)7/3 2(6bde—7bc-F+adF) (aerx)l/3 (c+dx)2/3
+

d(bc-ad) (c+dx)*? 343
(6bde-7bcf+adf) (a+bx)4/3 (c+dx)2/3
2d? (bc-ad)

+

2(bc-ad) (6bde-7bcf+adf) Ar‘cTan[%+%c’:/:c(*—d;‘)%}
/ a+b x)

+

3\Eb2/3d19/3
(bc-ad) (6bde-7bcf+adf) Log[a+bx]
9 h2/3 gle/3 i

(bc-ad) (6bde-7bcf+adf) Log[—1+w]

&2 (arbx) 1>

3 b2/3 d10/3

Result (type 5, 137 leaves):

1
—(a+bx)™? (c+dx)*? |6bde-16bcf+7adf+3bdfx-
6d

18 (bc-ad) (-de+cf) 2 (6bde-7bcf+adf) Hyper‘geometr‘icZFl[i, f, 2, %ﬁl]
N

c+dx (d_(m_bx)_)l/g
-bc+ad

Problem 3027: Result unnecessarily involves higher level functions.
+b 4/3
JM ax
(c+dx)*?
Optimal (type 3, 195leaves, 3 steps):
2bY3 (cidx)V/3

3(a+bx)¥? ab(arbx)¥? (cadx)?? 4PY7(bc-ad)ArcTan S B SR

- + + +

d (c+dx>1/3 d? NEWUE

1/3 (cy 1/3
2bl/3 (bc—ad) Log[a+bx] 2012 (bcfad> Log[71+ ﬁ)ﬁ}
+

3 d7/3 d7/3

Result (type 5, 95 leaves):

(a+bx)1/3 (C+dX>2/3 4bc-3ad+bdx N
c+d x (d (a+bx) )1/3

dZ

Problem 3028: Result unnecessarily involves higher level functions.

>4/3

(a+bx
j(c+dx>4/3 (e+Fx)

dx
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Optimal (type 3, 380 leaves, 4 steps):

1 /3 (c+ /3
3(bc-ad) (a+bx)'? V3 6% ArcTan| \/13* * g);l/sc(;:xl)l/g ]

d(de-cf) (c+dx>1/3 d*/3 £

1/3 1/3
/3 (befaf)‘”Ar'cTan[ 1 . 2 (be-af) (c+d x) }
V3 /3 (de-cf)V/3 (arbx)1/3

f(de-cf)*?

b43Logla+bx] (be-af)*’Logle+fx]
2d43 f 2f (de-cf)*?

3 (be _ a-F)4/3 Log[— (a . bX)1/3 , lbe-af)t (c+dx)1/3}

1/3 1/3
pvy 3b%3 Log[ -1+ 2 (edx ]
(de-cf)*¥

dY/3 (a+bx)1/3

2f (de-cf)*? 243 f

Result (type 6, 559 leaves):
1

5d? (de-c¥) (a+bx)2/3 (c+dx)1/3

3[—5d(—bc+ad) (a+bx) - 2b (bc-ad) (c+dx)

d (e+-Fx)

2 bc-ad ~-de+cof
([Sf (-2bde+bcf+adf) (c+dx) AppellFl[1, —, 1, 2, >
3 bc+bdx f (c+dx)

2 bc-ad -de+cf
[Gb-F (c+dx) AppellFi[1, —, 1, 2, s
3 bc+bdx f(c+dx)

1)/

2 bc-ad -de+cef
b (-3de+3cf)AppellFi[2, —, 2, 3, B
3 bc+bdx -F(c+dx)

5 bc-ad -de+cof
2 (bc-ad) fAppellFi[2, =, 1, 3, s
3 bc+bdx f(c+dx)

8 b(c+dx) f(c+dx)

3" bc-ad 7de+c-F] /
8 b(c+dx) f(c+dx)
;J bc-ad -de+cf

, 5 2
4b (de-cf) AppellFl[;, ;, 1,

[_c+dx

+

5 2
8 (bc-ad) (-de+cf) AppellFl{;, 3’ 1,

+

8 2 11 b(c+dx) F(c+dx)
(-3bcf+3adf) AppellF1|—, —, 2, —, B
3 3 3 bc-ad -de+cof

)

Problem 3029: Result unnecessarily involves higher level functions.

11 b (c+dx) f (c+dx)
JlJ )

5
3 3 bc-ad ’ -de+cf

8
2b (de-cf) AppellF1]| 3’

J (a+bx)4/3 5
X
(c+dx)4/3 (e+-Fx)2

Optimal (type 3, 301 leaves, 3 steps):
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+

3 (a+bx)*? +4(be—a-F) (a+bx)*? (c+dx)??
(de-cf) (c+dx)? (e+fx) (de-cf)? (e+fx)

_ 1/3 1/3
4(bc-ad) (be-af)'?ArcTan[ 1+ Zlbeafi(cda |
3 A3 (de-cf)1/3 (a+bx) /3

V3 (de-cf)’?
2 (bc-ad) (be-af)*’Logle+fx]
3(de-cf)’”?

+

2 (bc-ad) (be-af)’Log[- (a+bx)*?+ (be’a(:ij:;fjx)l/}]

(de-cf)”?
Result (type 5, 160 leaves):

[(a+bx)1/3

1/3

(be-af) (c+dx) e+ fx)

(bc-ad) (e+fx)

}]]/ ((de-c)? (crdx)' e+ x))

b (4ce+dex+3cfx) -a (3de+cf+4dfx) —4(bc—ad)

(-de+cf) (a+bx)
(bc-ad) (e+fx)

3 3

Hypergeometric2Fi |

w |

1 4
)
3 3

Problem 3030: Result unnecessarily involves higher level functions.

b x| 4/3
J (a+ x) x

(c+dx)4/3 (e+-Fx)3

Optimal (type 3, 434 leaves, 4 steps):
3d (a+bx)’"?
(bc-ad) (de-cf) (c+dx)'? (e+fx)?

(6bde+bcf-7adf) (a+bx)*? (c+dx)?? 2(6bde+bcf-7adf) (a+bx)*’ (c+dx)*?

+ +

2 (bc-ad) (de-cf)? (e+fx)? 3(de-cf)’ (e+fx)
2 (be-af)? (crdx)??

V3 /3 (de-cf)P? (a+bx)1/3]/
(bc-ad) (6bde+bcf-7adf) Log[e+fx]
9 (be-af)?? (de-cf)¥? '
(be—a-F)l/3 <c+dx)1/3
(de-cf)*? ]]

{2 (bc-ad) (6bde+bcf-7adf) ArcTan |

(3\5 (be-af)?? (de—cf)m/3) -

(bc-ad) (6bde+bcf-7adf) Log[-(a+bx)'?+

(3 (be—af)2/3 (de—cf)m”)

Result (type 5, 208 leaves):



184 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

[(a+bx)1/3

(18d (bc—ad>+3 (be—a-F) (de—cf) (c+dx) . (3bde+7bcf—1@ad~F) (c+dx) )
(e+-Fx)2 e+fx

(-de+cf) (a+bx)
(bc-ad) (e+fx)

J/ (6 (de-cf)’ (c+dx)1/3)

1)/

1 4
4 (6bde+bcf-7adf) (c+dx) Hypergeometric2F1[ =, 33

|

Problem 3031: Result unnecessarily involves higher level functions.

w |

2/3

(be-af) (c+dx) e+ fx]

(bc-ad) (e+fx)

)4/3

(a+bx
J dx
(c+dx)4/3 (e+fx)4
Optimal (type 3, 645 leaves, 6 steps):
3 (bc—ad) (aerx)l/3 (bde+9ch—10ad-F) <a+bx)1/3 (c+dx)2/3

+ +

d(de-cf) (c+dx)*? (e+fx)> 3d (de-cf)? (e+fx)>

(3bde+32bcf-35adf) (a+bx)™? (c+dx)*?
9 (de-cf)? (e+fx)?

+

((140a22d*f2-7abdf (21de+19cf) +b? (9d?e?+129cdef+2c2F2)) (a+bx)"? (cvdx)??) /
(27 (be-af) (de-cf)* (e+Fx)) +

4 (bc—ad) (35a2cI2-F2—7abd1c (9de+cf) +b? (27d2e2+9cdef—c2f2))

. 2 (be-af)? (c+dx)?? ] 273 (be-af)53 (de-cf)B3) _
V3 \/?(de—c*:)l/3 <a+bX>1/3] /( ( o ) ( o ) )

(2 (bc-ad) (352%d?f2-7abdf (9de+cf)+b? (27d*e?+9cdef-c*f?)) Logle+fx]) /
(81 (be-af)®? (de—cf)13/3) +

ArcTan |

2 (bc-ad) (‘;’»Sazdz-F2—7abd1c (9de+cf) + b? (27d2e2+9cdef—c2f2))

(be-af)*? (c+dx)??
(de-cf)'?

Log[— (a+bx)1/3+

]]/ (27 (be—a-F)S/3 (de—cf)13/3)

Result (type 5, 371 leaves):
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1
27 (be—aw‘)2 (de—cf)4 (c+dx)1/3 (e+fx)

; <a+bx)1/3

(be-af) (Q(be—af)z(de—cf)z(c+dx)+3(be—af) (de-cf) (3bde+5bcf-8adf)

(c+dx) (e+fx) + (59a*d*f*-2abdf (33de+26cf) +b* (9d°e*+48cdef+2c*f?))
(c+dx) (e+fx)?+81d? (bc-ad) (be-af) (e+fx)?)+
4 (bc-ad) (-35a*d*f*+7abdf (9de+cf) +b* (-27d*e*-9cdef+c?f?))
(be-af) (c+dx) > (-de+cf) (a+bx)
((bc—ad) (e+fx) (bc-ad) (e+fx)

3 . 1 1 4
(e +f x) Hypergeometric2F1 [ s T T
3 3 3

Problem 3032: Result unnecessarily involves higher level functions.

1
dx
J(a+bx) Verdx (e+fx)'*
Optimal (type 4, 266 leaves, 5steps):

f d A/ _ gi/4 £x) 4
2 (de-cf) Flevdy) elliptices [ V2 Ve Ar‘cSin[& , -1] /

de-cf \Jd Vbe-af (de-cf)¥*
(\/Fdl/“\/be—af \/c+dx)—

£ q s di/4 £x)1/4
2(de—cf)1/4 _M Ellipticpi[m, Ar‘cSin[&},—l]/
de-cf Jd Vbe-af (de-cf)'*

(Wdl“‘\/be—af \/c+dx)

Result (type 6, 270leaves):
-bc+ad -be+af
d(a+bx) o (a+bx

)

1)/

)

7 -bc+ad -be+af
) k)

4 d(a+bx> -F(a+bx)

28df (a+bx) AppellF1|

N |

3 1 7
- > Ty T
4 4 4

7df (a+bx) AppellF1i|

b jw

(Bb\/c+dx (e+1cx)1/4

(-bde+adf) AppellFi]

2 (-bc+ad) fAppellF1]

s’ d(a+bx), -F<a+bx)

Problem 3033: Result unnecessarily involves higher level functions.

1
dx
J(a+bx) Ve+rdx (e+fx)3/4

Optimal (type 4, 252 leaves, 5steps):



186 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

£ d ~ ql/4 £x)1/4
2 (de—cf)lm 7@ EllipticPi[—m, ArcSin[&}: 71] /
de-cf vJd Vbe-af (de—c-F)l/4

(d1/4 (be-af) \/c+dx) -

f d B di/4 £x) 14
2 (de,c-f:)l/“ 7@ EllipticPi[M, Arcsin[& s 71] /
de-cf vJd Vbe-af (de-cf)™*

(d¥% (be-af) Verdx |

Result (type 6, 271 leaves):

5 1 3 9
E I T
4" 2 4 4

-bc+ad -be+af
; ]
d(a+bx) F(a+bx)

36df (a+bx) AppellF1|

/

5 1 3 9 -bc+ad -be+af
9df [a-bx) Appellfi[ , 2’4’ 4_Jd(a+bx))1:(a+bx)

(Sb\/c+dx (e+fx>3/4

9 1 7 13 -bc+ad -be+af
(-3bde+3adf) AppellF1][~, =, —, —, )
4° 2 4 4 d(a+bx) f(a+bx)
9 3 3 13 -bc+ad -be+af
2(—bc+ad>-FAppellF1[f, =, =, =, , ] ]J
4° 2 4 4 d(a+bx) f(a+bx)

Problem 3035: Result unnecessarily involves higher level functions.

J(a+bx) (c+dx)" (e+fx) "dx

Optimal (type 5, 134 leaves, 3 steps):
b (c+dx)1+n (e+-Fx>1’”

2adf-b(cf(1l-n de (1+n
2df +2d2f(1+n)< (cf(t-n)+de(1+n)))
ion L (d(e+fx)" f(c+dx)
(c+dx)*" (e+fX) ————"| Hypergeometric2Fi[n, 1+n, 2+n, - ———~|
de-cf de-cf
Result (type 6, 201 leaves):
(c+dx)" (e+fx)™" (3bcex2Appe11F1[2,—n, n, 3’_d7x,_f7x]/
c e
d x X
(6ceAppellF1[2,—n, n,3, -——, -—]+2nx
c e
d x f x d x f x
(deAppellFl[B, 1-n,n,4, -—, -—|-cfAppellF1[3, -n, 1+n, 4, - —, - —] ) -
c e c e
1 fcedx) )™ d(e+fx)
a (e + f x) Hypergeometric2F1[1-n, -n, 2-n, —————
f(-1+n) -de+cf de-cf
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Problem 3041: Result unnecessarily involves higher level functions.
J(a+bx)’” (c+dx) (e+fx)"dx

Optimal (type 5, 135leaves, 3 steps):

d b 1-n f 1+n
abx) et 1yt ode(1on]) -adf (1+n))
2bf 2bf? (1+n)
flarbx)" b (e+f
(a+bx)™" (<a+x) (e+-Fx)1*” Hypergeometric2F1[n, 1+n, 2+n, M]
be-af be-af

Result (type 6, 192 leaves):

(a+bx) ™" (e+fx)" (BadeszppellFl[Z, n, -n, 3, _b_x’ _-F_x] /
a e
b x fx
[6aeAppe11F1[2, n, -n, 3, -—, -—| +2nx
a e

b x fx b x fx
(aprpe11F1[3, n,1-n,4, -—, -—| -beAppellF1[3, 1+n, -n, 4, - —, - —|

a e a e
f(atbx) \" . b (e+fx)
c ( s ) (e + f x) Hypergeometric2F1[n, 1+n, 2+n, . ]
f <1 + n>

Problem 3047: Result more than twice size of optimal antiderivative.
J(a+bx)"‘ (c+dx)™ (e+fx)Pdx

Optimal (type 6, 121 leaves, 3 steps):
b (C +d X)

m

a+rbx)¥™ (cedx)™ e+fx)P
b(1+m)< *bx) (c+dx) bc-ad (e+Fx]
b(e+Fx) P d(a+bx) f(a+bx>
————| AppellF1[l+m, m, -p, 2+m, - , - ]
be-af bc-ad be-af

Result (type 6, 290 leaves):
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[(bc—ad) (be-af) (2+m) (asbx)™" (codx]

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(e+fx)PAppellF1[1+m, m, —-p, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, m, -p, 2+m,

d(a+bx) f(a+bx)
“bc+ad -be+af
d(a+bx) f(a+bx)
“bc+ad  -be+af

d(a+bx) -F(a+bx>] ]J

_bc+ad  -be+af
Problem 3048: Result unnecessarily involves higher level functions.

(b(1+m> | -

+

(a+bx) ((bc+ad) fpAppellF1[2+m, m, 1-p, 3+m,

d(be-af)mAppellF1[2+m, 1+m, -p, 3+m,

J(5—4x)4 (1+2x)™" (2+3x)"dx

Optimal (type 5, 188 leaves, 4 steps):
1 (88-m) (5-4x)% (1+2x)*" (2+3x)1”“-i (5-4x)% (1+2x)7" (2+3x)1" -
45 15

i(1+2x)1*m (2+3x)"™" (386850 - 25441 m + 426 m* - 2m* - 24 (4359 - 154 m+ m?) X) +
1215

1

—2°lm (3 528363 - 639760 m + 29050 m? - 440 m> + 2 m4)
1215 (1 - m)

(1+2x) " Hypergeometric2F1[1-m, -m, 2-m, -3 (1+2x) |
Result (type 6, 155leaves):

[483 271" (-5+4x)° (2+4x) ™" (8+12x)" AppellF1[5, -m, m, 6, 3 (5-4x), 1 (5-4x) |
23 7

/

3 1
(5 [966Appe11F1[5, -m,m, 6, — (5-4X), — (5-4x) ]+
23 7

3 1
m(-5+4x) |21AppellF1[6, 1-m, m, 7, — (5-4Xx), — (5-4x)] -

o L s

Problem 3049: Result unnecessarily involves higher level functions.

3 1
23 AppellF1[6, -m, 1+m, 7, — (5-4X), — (5-4x)]
23 7

J(a+bx)m (c+dx)™ (e+-Fx)3d1x

Optimal (type 5, 432 leaves, 4 steps):
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-F(a+bx)1”" (c+dx>1’"’ (eJr-Fx)2 1
4bd +24b3d3

fla+bx)™™ (c+dx)*™ (a2d?*f2 (6-5m+m?) -2abdf (6de (2-m) -cf (3-m?)) +

b2 (':’»Od2 2—12cde-F(2+m) +c? 2 (6+5m+m2)) -

2bdf (adf (3-m)-b(6de-cf (3+m)))x) -

1

24b*d? (1+m)

3ab®df (1-m) (12d*e*-8cdef (1+m) +c*f> (2+3m+m?)) -

b> (24d’>e®*-36cd*e’f (1+m) +12c*def? (2+3m+m?) - F> (6+11lm+6m* +m’)))

(a3d31C3 (6711m+6m27m3) -3a’bd?f? (273m+m2) (4de7cf(1+m)) +

b(c+dx)\" d(a+bx
(a+bx)1*m (c+dx)™ M Hypergeometric2F1[m, 1+m, 2 +m, —Q
bc-ad bc-ad
Result (type 6, 440leaves):
b x dx
(a+bx)" (c+dx)™" (9ace2-Fx2AppellF1[2,—m,m, 3,——,_—]/
a c
b x d x
(GacAppellFl[Z, -m,m, 3, - —, - — | +2mx
a c
b x d x b x d x
(bcAppellFl[B, 1-m,m, 4, -—, -—] -adAppellF1[3, -m, 1+m, 4, - —, - —] ) +
a c a c
2.3 b x d x
4acef?xAppellF1(3, -m, m, 4, - —, - —] /
a c
b x d x
(4acAppe11F1[3, -m, m, 4, - —, _—} +MX
a c
b x d x b x d x
(bcAppe11F1[4, 1-m,m, 5, -—, -—| -adAppellF1[4, -m, 1+m, 5, - —, - — | ) +
a c a c
3,4 b x dx
(Sacf x* AppellF1[4, -m, m, 5, - —, - —] /
a c
b x dx b x d x
[20acAppellF1[4, -m, m, 5, - —, —f] +4bcmxAppellF1[5, 1-m,m, 6, -—, ,7] .
a c a c
b x d x 1
4admxAppellF1[5, -m, 1+m, 6, - —, - — || - —————
a c d(-1+m)
d{a+bx)™ b (c+dx)
e* |————"| (c+dx) Hypergeometric2F1[1-m, -m, 2-m, —————

-bc+ad bc-ad

Problem 3050: Result unnecessarily involves higher level functions.

J(a+bx)m (crdx)™ (esfx)?dx

Optimal (type 5, 250 leaves, 4 steps):
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f(adf(2-m)-b(4de-cf(2+m))) (a+bx)1”“ (c+dx)1’m

+

6 b2 d?
flatbx)™ (crdx)™™" (e+fx) X 1 (2262 (2-3mem?) -
3bd 6b°d? (1+m)
2abdf (1-m) (3de-cf (1+m))+b>(6d°e’-6cdef (1+m)+c*Ff (2+3m+m?)))
. (P (crdx)\" d(a+bx)
(a+bx)*" (c+dx) " | ————=| Hypergeometric2F1[m, 1+m, 2+m, - ———*
bc-ad bc-ad
Result (type 6, 320leaves):
(a+bx)" (c+dx)™" (BacefszppellFl[Z, -m, m, 3,—bfx,—dfx]/
a e
b x d x
(3acAppellF1[2, -m, my, 3, - —, —f} +mx
a e
b x d x b x d x
(bcAppe11F1[3, 1-mym, 4, -—, —f] —adAppellF1[3, -my, 1+m, 4, - —, —f] ) +
a e a e
b x d x
(4ac-F2 x> AppellF1([3, -m, m, 4, - —, - —] /
a e

b x d x b x d x
[12acAppellF1[3, -m, m, 4, - —, —f] +3bcmxAppe11F1[4, i-m,m,5, -—, —f] -
a

c a c
b x d x 1
3admxAppellF1[4, -m, 1+m, 5, - —, - —| | - ————
a c d(-1+m)
,(d(a+bx) ™" b (c+dx)
e’ |———"| (c+dx) Hypergeometric2F1[1-m, -m, 2-m, —————
-bc+ad bc-ad

Problem 3051: Result unnecessarily involves higher level functions.
J(a+bx)m (crdx)™ (e+Fx) dx

Optimal (type 5, 135leaves, 3 steps):
flarbx)"™ (crdx)t™

(adf (1-m) -b(2de-cf (1+m)))

2bd 2b%d (1+m)
. o [b(c+dx)" d(a+bx)
(a+bx)*" (c+dx) ™" |————"| Hypergeometric2F1l[m, 1+m, 2+m, - ————|
bc-ad bc-ad
Result (type 6, 201 leaves):
(a+bx)" (c+dx)™ (BacfszppellFl[z,—m,m, 3,—b—X,—d—X]/
a c
b x d x
(GacAppellFl[z, -m,m, 3, - —, - —| +2mx
a c
b x d x b x d x
(bcAppellFl[B, 1-m,m, 4, -—, -—| -adAppellF1[3, -m, 1+m, 4, - —, - — | ) -
a c a c
1 d(a+bx) )™ b (c+dx)
e (c +dx) Hypergeometric2F1[1-m, -m, 2-m, —
d(-1+m) -bc+ad bc-ad
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Problem 3053: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

<a+bx>m <c+dx)7m
j e+ fx
Optimal (type 5, 128 leaves, 5steps):

(a+bx)" (c+dx) "Hypergeometric2F1[1, m, 1 +m, {de-cf) (azbx) ]

_ (be-af) (c+dx) ) i
fm fm
N (b (cedx)\" ) 7d(a+bx)
(a+bx)" (c+dx) ———| Hypergeometric2F1[m, m, 1+m, - ———"]
bc-ad bc-ad

Result (type 6, 292 leaves):

(bc-ad) (befaﬂ2 (2 +m) (a+bx>1”" (cedx)™

d(a+bx) f(a+bx]
~bc+ad -be+af

AppellFl[l +m, m, 1, 2+m,

}J/[b<be+af) (1+m) (e+fx)
d(a+bx) F(a+bx)
—bc+ad’ -be+af
d(a+bx) f(a+bx)
—bc+ad -be+af

d(a+bx) F(a+bx>] m

“bc+ad  -be+af
Problem 3055: Result more than twice size of optimal antiderivative.

(bc-ad) (be-af) (2+m) AppellF1[1+m, m, 1, 2+m,

+

+

(a+bx) ((—bcf+adf) AppellF1[2+m, m, 2, 3+m,

d(-be+af)mAppellF1[2+m, 1+m, 1, 3+m,

dx

J<a+bx>m<c+dx)m
(e+-Fx)3
Optimal (type 5, 174 leaves, 2 steps):
flavbx)™" (crdx)t™
2 (be-af) (de-cf) (e+1:x)2

((bc—ad) (b(2de-cf(1-m))-adf (1+m)) (a+bx)"™" (c+dx) ™

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 1+m, 2 +m,

] /(2(be—a-F)3(de7c-F) (1+m))

Result (type 5, 432 leaves):
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(be-af)* (a+bx)"™" (c+dx)™

(de-cf) (a+bx)
(be-af) (c+dx)
{(defc-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

((2be+af (1+m) +bf (-1+m) x) HurwitzLerchPhi | , 1, m| -

2 (af (1+m) +b (-e+fmx)) HurwitzLerchPhi , 1, 14m] 4

|/

f(1+m) (a+bx) HurwitzLerchPhi | , 1, 2+m]

((Zbe—ZaF) (—be+af)3 <e+1‘:x)2

(de-cf) (a+bx) 1
((beaf) (-af (1+m) +b (e-Ffmx)) HurwitzLerchPhi | ,1,ml+
(be-af) (c+dx) c+dx

(a+bx) [(af (1+m) (-2cf+d(e-fx))+b(cf(e(2+m)-Ffmx)+de (-e+f (1+2m)x)))

(de-cf) (a+bx]
(be-af) (c+dx)

HurwitzLerchPhi | > 1,14m) 4

[(defcﬂ (a+bx)

f (—de+cf) (1+m) (a+bx) HurwitzLerchPhi
(befaf) (c+dx)

, 1, 2+m]

|

Problem 3056: Result more than twice size of optimal antiderivative.

dx

J(a+bx)m (c+dx)™"

(e+-Fx)4

Optimal (type 5, 309 leaves, 4 steps):
f (a+bx)1”" (c+dx)1’m f(b(4de-cf(2-m))-adf (2+m)) (a+bx)1”" (c+dx)1’m

3(be-af) (de-cf) (e+Fx)’ 6(be-af)?(de cf]?(e+Fx)?
((bcad) (2abdf (3de-cf (1-m)) (1+m)-a*d*f> (2+3m+m?) -
b’ (6d*e?’-6cdef (1-m) +c?f2 (2-3m+m?))) (a+bx)*" (c+dx) "

<de—c*>2 X111 /(6 (be-af) (de-cf)? (10m)]

(be-af) (c+dx)

Hypergeometric2F1[2, 1+m, 2 +m,

Result (type 5, 1697 leaves):

(de-cf) (a+bx)
(be-af) (c+dx)
)
)

(a+bx)™" (c+dx)*™ |6 (be-af)?HurwitzLerchPhi| ,1,m) ¢

(de-cf) (a+bx
(be-af) (c+dx ’
(de-cH) (a+bx)J
(be-af) (c+dx)

6 (be—a-F)ZmHur‘witzLer'chPhi[ 1, m] +

6f (be-af) (a+bx) HurwitzLerchPhi| 1, m] +
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(de-cf) (a+bx)

6f (-be+af)m (a+bx) HurwitzLerchPhi | , 1, m| o+
(be-af) (c+dx)
de-cf b
2 f2 (a+bx)2Hur‘witzLer‘chPhi[( e-cf) (a+ X>, , m) -
(be-af) (c+dx)
de-cf b
-Fzm(a+bx)2Hur‘witzLer‘chPhi[( e-cf) (a+ X>, , m| -
e-a c+dx
be-a) (c-ax
de-cf b
2 2 m? <a+bx)2Hur‘witzLer‘chPhi[< e-cf) (ar X),l, m| +
(be-af) (c+dx)
de-cf b
2 m? (a+bx)2Hur‘witzLer‘chPhi[( e-cf) (a- X>,1, m| -
(be-af) (c+dx)
de-cf b
6(be—aw‘)zHur‘wi‘cher‘chPhi[< e-cf) (ax X),1,1+m}—
(be-af) (c+dx)
de-cf b
6(be—af)ZmHur‘witzLer‘chPhi[ e-cf) (ar X>,1,1+m]+
be-af) (c+dx]
de-cf b
12f (be-af)m(a+bx) Hur‘w1tzLer'chPh1[( e-cf) (a~ X>,1,1+m]+
(be-af) (c+dx)
de-cf b
12f (be-af) m® (a+bx) HurwitzLerchPhi | e-cf) (ar X),1,1+m}+

3F2m (a+bx) 2 HurwitzLerchPhi |

c
de-cf b
3F2md <a+bx)2Hur‘witzLer'chPhi[ (de-cf) Ea+ X) , 1, 14m) +

(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)

6f (-be+af) (a+bx) HurwitzLerchPhi | » 1, 24m]

(de-cf) (a+bx)
12f (-be+af) m(a+bx) HurwitzLerchPhi| , 1, 24m] 4
(be-af) (c+dx)
de-cf b
6f(-be+af)m?(a+bx) Hur‘witzLer‘chPhi[< e-cf) (arbx) , 1, 2+m) ¢
(be-af) (c+dx)
de-cf b
3-F2m(a+bx>2Hur‘witzLer‘chPhi[( e-cf) (ax X>,1,2+m]+
(be-af) (c+dx)
de-cf b
6 2 m? (a+bx)2Hur‘wi‘cher‘chPhi[< e-cf) (a~ X),1,2+m}+
be-af) (c+dx)
~cf) (a+b
3f2m3 <a+bx)2Hur*witzLer‘chPhi[< e-cf) (ar X),1,2+m}7
be-af) (c+dx)
de-cf b
2 f2 (a+bx)2Hur‘witzLer‘chPhi[( e-cf) [a~ X>,1,3+m]—
(be-af) (c+dx)
de-cf b
5-F2m(a+bx>2Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,3+m]—

(be-af) (c+dx)
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(de-cf) (a+bx)
(be-af) (c+dx)
[(de—cf) (a+bx)
(be-af) (c+dx)

4f2m? (a+bx)?HurwitzLerchPhi | ,1,3+m] -

|/

(3 (1+m) (e+fx)3 ((beaf) (c+dx) (a®f* (2+3m+m?) +2abf (1+m) (-2e+Ffmx) +

2m® (a+b x) 2 HurwitzLerchPhi

, 1, 3+m]

(de-cf) (a+bx)
(be-af) (c+dx)

b> (2e?-4efmx+f> (-1+m) mx?)) HurwitzLerchPhi | ,1,m| -

(a+bx) ((azfz (2+3m+m?) (-3cf+d(e-2Ffx))-2abf (1+m) (cf(-e (6+m) +2Ffmx) +
d(2e*-2ef (2+m) x+f2mx?)) +b? (cf(-2e* (3+2m) +2efm (3+m) x-
2 (-1+m)mx*) +de (2e*-4ef (1+2m) x+Ff*m (1+3m) x*)))
[(de—cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi > 1, 1+m] +f (1+m) (a+bx)

((af (2+m) (-2de+3cf+dfx) +bcf(-e (6+m)+2fmx) +bde (4e-f (2+3m) X))

(de-cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi | ,1,2+m] +

f(de-cf) (2+m) (a+bx) HurwitzLerchPhi | ESZ_::; E:i:i;

,1,3+m]

I

Problem 3057: Result unnecessarily involves higher level functions.

dx

J(1+2x)"" (2+3x)"

(5-4x)°

Optimal (type 5, 179leaves, 5 steps):
(T+2x)7" (2+3x)Y" (66+m) (1+2x)"" (2+3x)"

+

322 (5-4x)* 77763 (5-4x)3
(4359 + 220m+2m?) (1+2x)"" (2+3x)""

, + (32010+4358m+132m2+m3) (1+2x)1*’“
25039686 (5-4X)

23 (1+2x)

(2+3x) " Hypergeometric2F1[2, 1-m, 2 -m,
14 (2 +3x)

]

/ (2453889228 (1-m) )

Result (type 6, 153 leaves):
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23 7
[15 24" (2+4x) " (8+12x)" AppellF1[4, -m, m, 5, s ] /
15-12x 5-4x
R 23 7
(-5+4x)% |15 (-5+4x) AppellF1[4, -m, m, 5, B |+
15-12x 5-4x
23 7
m (23 AppellF1[5, 1-m, m, 6, s | -

15-12x 5-4X
23 7

21 AppellF1[5, -m, 1+m, 6,

]

)

Problem 3058: Result more than twice size of optimal antiderivative.

15-12x° 5-4x

J(a+bx)m (c+dx)’1’"‘ (e+fx)Pdx

Optimal (type 6, 130leaves, 3 steps):
b (c +d X>
bc-ad

m

(e+Fx)P

b (e+fx> P

[(a+bx)1+m(c+dx>m e ar

d(a+bx) F(a+bx)
AppellF1[1+m, 1+m, -p, 2+m, - , -
bc-ad be-af

I|/ ((bc-ad) (1+m))

Result (type 6, 300 leaves):
“bcad)(beaf)(2+m)(a+bxfm(c+dx>4m

d(a+bx> 'F(a+bx)
-bc+ad ’ -be+af

(e+fx)PAppellF1[1+m, 1+m, -p, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, 1+m, -p, 2+m,

d(a+bx) f(a+bx)
“bc+ad  -be+af
d(a+bx) f(a+bx]
~bc+ad -be+af

d(a+bx) -F(a+bx)] )]

“bcrad  -be+af
Problem 3059: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

&<1+m)

+

(a+bx) ((bc+ad) fpAppellF1[2+m, 1+m, 1-p, 3+m,

d(be-af) (1+m)AppellF1[2+m, 2+m, -p, 3+m,

J(5—4x)3 (1+2x) 1" (2+3x)"dx

Optimal (type 5, 142leaves, 3 steps):

2 (5-4x)2 (1+2x) " (2+3x)"" -
9

(1+2x)™" (2+3x)1”" (9261-512m+4m?-4 (169 -2m) mx) 1

27m " 27 (1-m)m
21" (27783 -8324m+390m? -4m?) (1+2x)""Hypergeometric2F1[1-m, -m, 2-m, -3 (1+2x) ]
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Result (type 6, 395 leaves):

2 -m m 3 1
- [483 (5-4x)2 (4+8x)™" (8+12x)" AppellF1[2, -m, m, 3, — (5-4x), — (5-4X) | /
4 23 7
3 1
[483AppellF1[2, -m,m, 3, — (5-4x), — (5-4x)]+
23 7

3 1
m(-5+4Xx) (ZlAppellFl[B, 1-mym, 4, — (5-4x), = (5-4x)] -
23 7

(23 22" (2+3x)" (-5+4x)% (2+4x) "AppellF1[3, -m, m, 4, 3 (-5+4x), 1 (5-4x) |
7

3 1
23 AppellF1(3, -m, 1+m, 4, — (5-4x), — (5-4X) |
23 7

/

23

3 1
(3 (644AppellF1[3, -m,m, 4, — (5-4x), — (5-4x) ]+
23 7

3 1
m(-5+4x) (21AppellF1[4, 1-my,m, 5, — (5-4x), — (5-4x)] -
23 7

3 1
23 AppellF1[4, -m, 1+m, 5, — (5-4x), — (5-4x>})]] +
23 7

7 .2%m (1+2x)1'n1 Hypergeometric2F1[1-m, -m, 2-m, -3 - 6 X]

-1+m
1

1+m
196 (-3-6x)" (1+2x)™" (2+3x)1“"

Hypergeometric2F1[1+m, 1+m, 2+m, 4+ 6 X]

Problem 3060: Result unnecessarily involves higher level functions.

J(5—4x)2 (1+2x) 1" (2+3x)"dx

Optimal (type 5, 121 leaves, 3 steps):
7 (21- 1+2x) ™ (2+3x)H"
- ( m) (1+2x) 7 (2+3x] -3(5-4x) (1+2x)™" (2+3x)1*’“+;
3m 3 3(1-m)m

272" (441 -86m+2m?) (1+2x)* "Hypergeometric2F1[1-m, -m, 2-m, -3 (1+2x) ]

Result (type 6, 241 leaves):
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[69 (5-4x)2 (4+8x) ™" (8+12x)"AppellF1[2, -m, m, 3, 3 (5-4%), = (5-4x) |
23

/

N
N e

3 1
(483AppellF1[2, -m,m, 3, — (5-4x), — (5-4x)]+
23 7

3 1
m(-5+4x) (21AppellF1[3, 1-m,m, 4, — (5-4x), — (5-4x)] -
23 7

3 1
23 AppellF1[3, -m, 1+m, 4, — (5-4Xx), — (5-4x)})) +
23 7

22 (1+2x) " Hypergeometric2F1[1-m, -m, 2-m, -3 - 6 X] 1

-1+m 1+m

28 (-3-6x)" (L+2x) " (2+3x)1+m Hypergeometric2F1[1+m, 1+m, 2+m, 4 + 6 X]

Problem 3063: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

(a+bx)" (c+dx)’1’m
J e+fx
Optimal (type 5, 72leaves, 1step):

) (a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1-m, fﬁﬁi—]

(de-cf)m

Result (type 6, 362 leaves):

a+bx)" (c+dx) ™"
de—C1‘:<+ )<+ )

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

{[(bc—ad) f (be—aF)2 (2+m) (a+bx) AppellF1[1+m, m, 1, 2+m,

1)/

[b (-be+af) (1+m) (e+fx)

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
~bc+ad -be+af
d(a+bx) f(a+bx)} ]]

-bc+ad ’ -be+af

+

[(bcad) (be-af) (2+m) AppellF1[1+m, m, 1, 2 +m,

(a+bx)

(-bcf+adf) AppellF1[2+m, m, 2, 3 +m,

+

d(-be+af) mAppellF1[2+m, 1+m, 1, 3+m,

(d—:)a*—b?—) " Hypergeometric2F1 [-m, -m, 1-m, Bledx]
-bc+a

bc-ad

m
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Problem 3065: Result more than twice size of optimal antiderivative.

dx

J(a+bx)m(c+dx)1m
(e+fx)?

Optimal (type 5, 283 leaves, 4 steps):

~ flasbx)P" (cedx) " _f(b(3de-cf(1-m))-adf(2+m)) (a+bx)"" [c+dx)"

2 (be-af) (de-cf) (e+fx)? 2(be-af)?(de-cf)? (e+fx)

+

((2abdf(1+m) (2de+cfm) - b? (2d2e2+4cde1cm—c2-F2 (1—m) m) —a2d?f? (2+3m+m2))

(a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1-m,

(be-af) (c+dx) }]/

(de-cf) (a+bx)
(2 (be-af)? (defcf)B'm)

Result (type 5, 2361 leaves):

(be-af)® (a+bx)™™ (c+dx)™

de-cf b
(2 (be—a-F)zHur‘witzLer‘chPhi[( e-cf) (a~ X),1,1+m]+

(be-af) (c+dx)

(de-cf) (a+bx]
(be-af) (c+dx)
[(defcﬂ (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
{(defc-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

2 (be-af)®mHurwitzLerchPhi| , 1, 1+m]+

4f (-be+af)m(a+bx) HurwitzLerchPhi A

4f (—be+a-F) m? (a+bx) Hur‘witzLer‘chPhi[

, 1, 1+m) -

2m (a+ bx)2 HurwitzLerchPhi | , 1, 1em] +

2m (a+ bx)2 HurwitzLerchPhi | ,1,1+m) +

4f (be-af) (a+bx) HurwitzLerchPhi| , 1, 2+m +

8f (be-af)m(a+bx) HurwitzLerchPhi , 1, 24m] +

4f (be-af)m (a+bx) HurwitzLerchPhi | , 1, 2+m] -

2f2m (a+bx)?HurwitzLerchPhi | ,1,2+m] -

4 f2 2 (a+bx)2Hur‘witzLer‘chPhi[ ,1,2+m] -
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(de-cf) (a+bx)

2F2m (a+bx)®HurwitzLerchPhi | ,1,2+m] +
(be-af) (c+dx)
de-cf b
2 f2 (a+bx)2Hur‘witzLer‘chPhi{( e-cf) [ar X>,1,3+m]+
(be—a-F) (c+dx>
de-cf b
5f2m (a+bx>2Hur‘witzLer‘chPhi[( e-cf) (arbx) ,1,3+m) +
(be-af) (c+dx)
de-cf b
42 m? <a+bx)2Hur'witzLer‘chPhi[< e-cf) (arbx] ,1,3+m] +
(be-af) (c+dx)
de-cf b
2 md (a+bx>2Hur‘witzLer‘chPhi[( e-cf) (a~bx) , 1, 3+m] /
(be-af) (c+dx)

2 (—be+af)3 (1+m) (e+fx)2 b3ce® ab?celfib3de’x+2b3ce?fx-ab?de?fx-

2ab’cef’x+2b3de?fx?+b3cef?x?-2ab?def’x?-ab?cf>x?2+b>def?x3-
ab%df3 3—f(—be4<rdaf) (i)ﬂz) (z;+)bx) (c+dx) (af (2+m) +b(-2e+Ffmx))
be-af] (c+dx
(af (2+m) (de+i2cf+d§c>§)+bczf<e(4+m)+fmx)+2bde(ef<1+m)x))
de-cf) (a+bx
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
[<de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
a® ¢ > m? HurwitzLerchPhi | [de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)
[<de7c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

(de—c‘F) (a+bX>
9a?b ¢ f2mx HurwitzLerchPhi | (b f) (c+dx)
e-af) (c+dx

HurwitzLerchPhi | » 1, 1em| +f (14m) (a+bx)2

HurwitzLerchPhi | , 1, 24m] 4

2a’de f2 HurwitzLerchPhi | ,1,3+m) -

2a% ¢ £ HurwitzLerchPhi |

,1,3+m]+

3a’def2mHurwitzLerchPhi ,1,34m] -

3 a3 c A mHurwitzLerchPhi [

,1,3+m) +

a®de f2m? HurwitzLerchPhi | ,1,3+m] -

,1,3+m) +

6 a’bde f2 x HurwitzLerchPhi | ,1,3+m] -

6 a’bcf xHurwitzLerchPhi ,1,34m] +

9a’bdef?mxHurwitzLerchPhi [

, 1, 3+m] -

, 1, 3+m) +
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(de-cf) (a+bx]
(be-af) (c+dx)

3a’bde f2m? x HurwitzLerchPhi | ,1,3+m) -

de-cf b

3a?b ¢ 2 m? x HurwitzLerchPhi | (de-c¥) (arbx) , 1, 34m] +
(be—a-F) (c+dx>
de-cf b

6 ab?de f2x? HurwitzLerchPhi | (de-cf) (a~bx) , 1, 3+m] -
(be-af) (c+dx)
de-cf b

6 ab? c > x? HurwitzLerchPhi | (de-c¥) (arbx) , 1, 3+m] +

(be-af) (c+dx)
(de-cf) (a+bx)

9ab’def?mx?HurwitzLerchPhi | ,1,3+m] -
(be-af) (c+dx)
de-cf b
9abch3mx2HurwitzLer‘chPhi[( e-cf) (a+ X>,1,3+m]+
(be-af) (c+dx)
de-cf b
3abzdefzmzszur‘witzLer‘chPhi[( e-cf) (ar X),1,3+m]—
(be-af) (c+dx)
de-cf b
3abzc-F3m2x2Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,3+m]+
(be-af) (c+dx)
de-cf b
2b3def2x3HurwitzLerchPhi[( e-cf) (ax X),1,3+m]7
(be-af) (c+dx)
de-cf b
2b3C1C3x3Hur‘wi‘cher‘chPhi[< e-cf) (a~ X>,1, 3+m| +
(be-af) (c+dx)
de-cf b
3b3de-Fme3Hur‘witzLer‘chPhi[( e-cf) [a~ X>,1,3+m]—
(be-af) (c+dx)
de-cf b
3b3cf3mx3Hur'witzLer‘chPhi[( e-cf) (ax X>,1, 3+m o+
(be-af) (c+dx)
de-cf b
b3def2m2x3Hur'witzLer‘chPhi[( e-cf) (a+ X>,1,3+m]—
(be-af) (c+dx)
de-cf b
b3cF3m2x3HurwitzLer‘chPhi[( e ¢ )(a+ X>,1,3+m] ]
be-a c+dx
( f) )

Problem 3066: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx)™*m

(e+'f:x)4

dx

Optimal (type 5, 498 leaves, 5 steps):
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f (a+bx)1+m (c+dx)™ _f(b (5de-cf(2-m))-adf (3+m)) (a+bx)1”“ (c+dx)™ i

_3(be—af) (de-cf) (e+1cx)3 6(be—a1c)2(de—cf)z(eﬂcx)2
(-F(azdzw‘:2 (6+5m+m’) —abdf (de (15+8m) -cf (3-2m-2m*)) +
b* (11d*e*-cdef (7-8m) + c*>f> (2-3m+m?))) (a+bx)1”" (c+dx)’m)/

(6 (be—a-F)3 (de—c-F)3 (e+-Fx)) + ((3ab2df (1+m) (6d*e*+6cdefm-c*f* (1-m)m) -

3a’bd*f* (3de+cfm) (2+3m+m?) +a>d> > (6+11lm+6m*+m’) -
b> (6d*e®+18cd’e®*fm-9c*def? (1-m)m+Fm(2-3m+m?))) (a+bx)" (c+dx)™"

(be-af) (c+dx) 3 4
(de-cf) (a+bx)} /(6<be7a’c) (de-cf) m)

Hypergeometric2F1 [1, -m, 1-m,

Result (type 5, 7153 leaves):

[(a+bx)1”" (crdx)™

[<a3f3 (6+11m+6m’+m’) +3a*bf> (2+3m+m*) (-3e+fmx) +3ab*f (1+m)

(6e276e-me+-F2 (—1+m> mx2> +b3
(—6e3+18e21:mx—9e-F2 (—1+m) mx2+Ff3m (2—3m+m2) x3))

(defcf) (a+bx)
Hur‘witzLer‘chPhi[ (b f) ( g )
e-a c+dx

, 1, 1+m} +f (1+m) (a+bx>

[3 (a21c2 (6+5m+m2) +2abf (2+m) (—3e+fmx) +b? (6e*-6efmx+f> (-1+m)mx?))

(de-cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi | , 1, 2+m) - f (2+m) (a+bx)

(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

,1,3+m]—

1%

{3 (af (3+m) +b (-3e+fmx)) HurwitzLerchPhi |

f (3 + m) <a +b x) Hur‘witzLer‘chPhi[

, 1, 4+m]

3 (e+-Fx)3 2b%ce* - 2ab3celf+2b*de*x+6b*celfx-2ab3dedfx-

6ablce’f?x+6b*delfx>+6b*ce?f2x?-
6ab’de’f?x?-6ab’cefPx?+6b*de?f2x3+
2btcefPx®P-6ab’defPx®-2abdcfx3+2b*def3x*-
2ab’df*x*-f (be-af) (1+m) (a+bx) (c+dx)

(a>fF2 (6+5m+m?) +2abf (2+m) (-3e+fmx) +b> (6e’>-6efmx+F> (-1+m) mx*))
(de-cf) (a+bx]
(be-af) (c+dx)
f(1+m) (a+bx)® (a®f2 (6+5m+m?) (-de+3cf+2dFfx)+

2ab-F(2+m) (cf(—e(9+m)+2-me>+d(3e2—2e-F(3+m>x+F2mx2>)+

b> (cf (6e® (3+m)-2efm (5+m) x+F> (-1+m) mx?) -

3de (2e®-4ef (1+m) x+f>m(1+m)x*)))

Hur‘witzLer‘chPhi[ , 1, 1+m} -
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de-cf b
Hur‘witzLer‘chPhi[< e-cf) (arbx] ,1,2+m| +12a°bde’ £
(be-af) (c+dx)
(de—cf) (a+bx)
Hur‘witzLer‘chPhi[ , 1, 3+m} -
(be-af) (c+dx)

de-cf) (a+bx)
be-af) (c+dx)
{(de—cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx])
(de-cf) (a+bx]
(be-af) (c+dx)
[(de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
[(de—cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx
(be-af)
(de-cf)
(be-af)
de-cf) (a+bx]
(be-af) (c+dx)
(de-cf) (a+bx)

18 a® b c e f* HurwitzLerchPhi | E ,1,3+m) -

12 a* d e 3 HurwitzLerchPhi ,1,34m] +

18 a* ¢ f* HurwitzLerchPhi [

, 1, 3+m]+

18 2> b d e? f2 mHurwitzLerchPhi | , 1, 3+m) -

29 a®bc e f> mHurwitzLerchPhi

,1,3+m] -

22 a*d e f> mHurwitzLerchPhi | > 1,3+m) +

33 a* ¢ f* mHurwitzLerchPhi » 1, 3+m] +

6a°>bde? f>m? HurwitzLerchPhi |

12a*bce > m? HurwitzLerchPhi |

)
( )
(a+bx)
( )

12 a*d e f> m? HurwitzLerchPhi |

,1,3+m}+

18 a* ¢ f* m? HurwitzLerchPhi | ,1,3+m| -

a®bce > m® HurwitzLerchPhi |

2a*de £’ m’ HurwitzLerchPhi |

de-cf b
3a%cfmd Hur‘witzLer‘chPhi[ E ¢ C-F; Ea+ X;
be-a c+dx

(de-cf) (a+bx]

36 a® b? d e? 2 x HurwitzLerchPhi | , 1, 3+m] -
(be-af) (c+dx)
de-cf b

54 a® b? c e f> x HurwitzLerchPhi | [de-cf) (a-bx) ,1,3+m] -
(be-af) (c+dx)
de-cf b

422> bde > x HurwitzLerchPhi | de-cf) (a+bx] ,1,3+m) +

(be-af) (c+dx)
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(de-cf) (a+bx)
(be—af) (c+dx)
[(de—c-F) (a+bx)
(be-af) (c+dx)
(de—cf) (a+bx)
(be-af) (c+dx)
(de—cf) (a+bx)
(befa-F) (c+dx)
(de—c-F) (a+bx)
(befaf) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(defcf) <a+bx)
(be—af) <c+dx)
(de-cf) (a+bx)
(be—af) (c+dx)
(de-cf) (a+bx)
(be—aF) (c+dx)
60a3bcf mszur'witzLer‘chPhi[ (de—c-F) (a+bx)
(be—af) (c+dx)

(de-cf) (a+bx]
(befa-F) (c+dx)
[(de—c-F) (a+bx)
(befaf) (c+dx)
(de—cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(befa-F) (c+dx)
a*df? m3XHur'witzLer‘chPhi[ <de7CF> (a+bx)
(be-af) (c+dx)

(de-cf) (a+bx)
(be—af) (c+dx)
[<de7c-F) (a+bx)
(be—af) (c+dx)
(de—cf) (a+bx)
(be-af) (c+dx)

54 a® b ¢ f* x HurwitzLerchPhi | > 1,3+m) +

6 a* d f* x HurwitzLerchPhi

,1,34m] +

54 a® b? d e? f2m x HurwitzLerchPhi | , 1, 3+m] -

87 a®b? c e f> m x HurwitzLerchPhi | , 1, 3+m] -

81a’®bde f’mxHurwitzLerchPhi |

,1,3+m}+

103 a® b ¢ f* mx HurwitzLerchPhi | , 1, 3+m] +

11 a* d f* mx HurwitzLerchPhi |

,1,3+m]+

18 ab? d e? f2 m? x HurwitzLerchPhi | ,1,3+m) -

36 a® b? c e f> m* x HurwitzLerchPhi |

» 1, 3+m] -

48 > bd e f> m* x HurwitzLerchPhi | ,1,34m] +

,1,3+m) +

6 a*d f*m? x HurwitzLerchPhi |

» 1, 3+m] -

3a’b?cef*m® xHurwitzLerchPhi ,1,34m -

9a®bdef>m® xHurwitzLerchPhi [

,1,3+m) +

11 a%b ¢ f* m® x HurwitzLerchPhi | ,1,3+m] +

,1,3+m] +

36 a b®d e? f2 x? HurwitzLerchPhi | , 1, 3+m] -

54 a b3 c e f3 x? HurwitzLerchPhi ,1,34m] -

54 a? b%d e 3 x> HurwitzLerchPhi [

, 1, 3+m] +
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(de-cf) (a+bx]
(be-af) (c+dx)
[(de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
[(de—cf) (a+bx)
(be-af) (c+dx)

)

)

54 a? b? ¢ f* x? HurwitzLerchPhi | , 1, 3+m) +

18 a3 b d f* x2 HurwitzLerchPhi

,1,34m] +

54 a b3 de?f2mx? Hur‘witzLer‘chPhi[ , 1, 3+m] -

87 a b3 c e 3 m x2 HurwitzLerchPhi , 1, 3+m] -

(de-cf) (a+bx)
(be-af) (c+dx)

111 a’b? d e £> mx? HurwitzLerchPhi | ,1,34m] +

de-cf (a+bx)

111 a2b? c F* mx? Hur‘witzLer‘chPhi[ (
(be-af (c+dx)

; ,1,3+m) +
(de-cf) (a+bx)

(c

cf

33a®bdf*mx? HurwitzLerchPhi | ,1,3+m] +

(be—a-F) +dx)

(de ) (a+bx)

18 ab® d e? 2 m? x? HurwitzLerchPhi | ,1,3+m) -
(be—af) <c+dx)
de-cf b
36 ab® c e £ m? x? HurwitzLerchPhi | (de-c¥) (arbx) » 1, 3+m] -
(be—af) (c+dx)
de-cf b
72 a?b?*d e 2 m? x? HurwitzLerchPhi | (de-cf) (arbx) ,1,3+m] +
(be—a-F) <c+dx)
de-cf b
72 a2 b% c F* m? x? Hur‘witzLer‘chPhi[ ( e-c > (a+ X> , 1, 3+m] +
(be—af) (c+dx)
de-cf b
18 a®> b d 4 m? x? HurwitzLerchPhi | (de-c¥) (arbx) , 1, 3+m] -
(be-af) (c+dx)
de-cf b
3ab®cef*m® x? HurwitzLerchPhi | (de-c¥) (arbx ,1,34m -
befaf) (c+dx)
de-cf b
15a%2b’def3md x? Hur‘witzLer‘chPhi[ ( e-c ) <a+ X , 1, 3+m] "
(be—af) <c+dx)
de-cf b
15 a2 b2 ¢ f* m® x? HurwitzLerchPhi | (de-cf) (arbx) > 1,3+m]+
(be-af) (c+dx)
de-cf b
3albdFfmdx? Hur‘witzLer‘chPhi[ (de-c¥) (arbX) , 1, 3+m] +
(be—af) <c+dx)
de-cf b
12 b* d e? £2 x* HurwitzLerchPhi | (de-cf) (a X>, 1, 3+m| -
(be—a-F) (c+dx)
de-cf b
18 b* c e 2 x® HurwitzLerchPhi | (de-cf) (a+bx) ,1,34m] -

(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

30 ab?de f’ x> HurwitzLerchPhi | ,1,3+m) +
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(de-cf) (a+bx)
(be-af) (c+dx)
{(defc-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)

18 a b® ¢ * x® HurwitzLerchPhi | ,1,3+m) +

18 a2 b%2 d * x3 HurwitzLerchPhi

,1,34m] 4

18 b* d e? 2 m x® HurwitzLerchPhi | e af) (coax)’ 1,3+m| -
29 b* c e £ m x> HurwitzLerchPhi | 222_23 E:izz; ,1,3+m] -

67 ab®d e 3 mx3 HurwitzLerchPhi | E:::; E::i; ,1,34m]
45 ab?® ¢ £ mx3 HurwitzLerchPhi | EZZ::; E::Z:; ,1,34m] 4

33 a2 b2 d £* m x® HurwitzLerchPhi | (:::; E:i:i; 1, 3em] ¢
6 b* d e? £ m® x> HurwitzLerchPhi [ EZ:_:; 2:1:3 ,1,34m] -
12 b* c e £2 m? x® HurwitzLerchPhi | E::::; E:::i; ,1,34m] -

(be—a-F) (c+dx>
36 a b? ¢ £* m? x*> HurwitzLerchPhi | (de-cf) (a+bx)
(be-af) (c+dx)
(de—cf) (a+bx)
(be-af) (c+dx)
[(de—cﬂ (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

de cf) (a+b
3aZb2d'F“m3’x3Hur‘\/ui‘cher'chPhi[< e-cf) (arbx]
(be—af) (c+dx)

, 1, 3+m] +

18 a® b? d f* m? x> HurwitzLerchPhi | ,1,3+m) -

b* c e £3 m> x3 HurwitzLerchPhi ,1,3+m] -

11ab’de > m’ x> HurwitzLerchPhi | » 1, 34m]

9a b’ c f* m® x* HurwitzLerchPhi | ,1,34m] +

,1,3+m] -

6 b* d e f> x* HurwitzLerchPhi |

6 ab®d f* x* HurwitzLerchPhi |

(de-cf) (a+bx)

15b*de 3 mx* Hur‘witzLer‘chPhi[ < 'F) ( )
be-a c+dx

,1,3+m) +
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(de-cf) (a+bx]
(be-af) (c+dx)
[<de7c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)

4b* ¢ £* mx* HurwitzLerchPhi | , 1, 3+m) +

11 ab®d f* m x* HurwitzLerchPhi

,1,34m] -

12 b* d e 3 m? x* HurwitzLerchPhi | ,1,3+m] +
(be—af) (c+dx)
de-cf b
6b4cf4m2x4HurwitzLer‘chPhi[( e-cf) (a X>,1,3+m]+
(be-af) (c+dx)
de-cf b
6ab3d-F“mzx“Hur‘witzLer‘chPhi[( e-cf) (a~ X),1,3+m]—
(befaf) <c+dx)
de-cf b
3b4de-F3m3x4Hur‘witzLer‘chPhi[( e-cf) (a- X>,1,3+m]+
(be—af) <c+dx)
de-cf b
2b4cf4m3x4Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,3+m]+
(be-af) (c+dx)
de-cf b
ab3d-F4m3x4Hur‘witzLer‘chPhi[( e-c¢ > (a+ X> , 1, 3+m] +
(be—af) (c+dx)
de-cf b
6a4def3Hur*witzLer‘chPhi[< e-cf) (ar X),1,4+m}7
(be-af) (c+dx)
de-cf b
6a4cf4Hur‘witzLer‘chPhi[( e-cf) (a- X),1,4+m]+
(be—a-F) <c+dx)
de-cf b
11a4de-F3mHur‘witzLer‘chPhi[( e-c > (a+ X> , 1,4+m] -
(be—af> (c+dx)
de-cf b
11a4c-F4mHur‘witzLer‘chPhi[( e-cf) [ar X>,1,4+m]+
(be-af) (c+dx)
de-cf b
6a4de'F3m2Hur'witzLer'chPhi[( e-cf) (ar X>,1,4+m]—
(befaf) (c+dx)
de-cf b
6a4cF“mzHur‘wi‘cher‘chPhi[< e ¢ )(a+ X),1,4+m}+
(be—a-F) (c+dx)
de-cf b
a“de-F3m3Hur‘witzLer‘chPhi[< e-cf) (ar X>,1,4+m}—
(be-af) (c+dx)
) _(de-cf) (a+bx)
a* ¢ * m® HurwitzLerchPhi | , 1, 44m) +
(be—af) (c+dx)
de-cf b
24a3bdef3xHur‘witzLer‘chPhi[( e-cf) (a x),1,4+m]7
(be-af) (c+dx)
de-cf b
24a3bcf4xHur‘witzLer‘chPhi[( e-cf) (a~ X>,1,4+m]+
(be—a-F) (c+dx)
de-cf b
44a3bdeF3mxHur'witzLer'chPhi[( e-¢ )(a+ X),1,4+m}7

(be-af) (c+dx)
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(de-cf) (a+bx)
(be-af) (c+dx)
{(defc-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
[(de—cf) (a+bx)

44 2% b ¢ f* mx HurwitzLerchPhi | > 1, 44m) ¢

24 a*bde f3m? x HurwitzLerchPhi , 1, 44m] -

24 a* b ¢ ¥ m? x HurwitzLerchPhi | , 1, 4+m) +

4a*bde fm® xHurwitzLerchPhi > 1, 44m) -
(be-af) (c+dx)
de-cf b
4albcft m3xHur'witzLer‘chPhi[ ( e ¢ > (a+ X> , 1, 4+m] +
(be-af) (c+dx)
de-cf b
36 a® b? d e £ x? HurwitzLerchPhi | (de-cf) (a+bx , 1, 44m] -
(be-af) (c+dx)
de-cf b
36 a% b? ¢ f* x? HurwitzLerchPhi | (de-cf) (a+bx) , 1, 44m) 4

(be-af) (c+dx)

(de-cf) (a+bx)
(be-af) (c+dx)
[(de—cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)

66 a® b? d e > m x? HurwitzLerchPhi | , 1, 44m] -

66 a2 b? ¢ ¥4 m x? HurwitzLerchPhi , 1, 4+m] +

36 2% b”d e £> m* x> HurwitzLerchPhi | , 1, 44m] -
(be-af) (c+dx)
de-cf b
36a%b%cf*m?x? Hur‘witzLer‘chPhi[ (de-cf) (a+bX) , 1, 4+m] +
(be—af) (c+dx)
de-cf b
6 a’b?de f>m® x? HurwitzLerchPhi | (de-c¥) (arbx) , 1, 4+m] -
(be-af) (c+dx)
de-cf b
6 a® b? ¢ * m® x> HurwitzLerchPhi | (de-cf) (a+bx) , 1, 44m] +
(befaf) (c+dx)
de-cf b
24ab3defx® Hur‘witzLer‘chPhi[ < e ¢ ) (a+ X) , 1, 4+m} -
be-a c+dx
( ) )
de-cf b
24ab’ ¢ f* x® HurwitzLerchPhi | (de-cf) (arbx) , 1, 44m +
(be-af) (c+dx)
de-cf b
44abldefPmx3 Hur‘witzLer‘chPhi[ ( e-¢ ) (a+ X> , 1, 4+m} -
(be—af) (c+dx)
de-cf b
44 a b ¢ £* mx® HurwitzLerchPhi | (de-c¥) (arbx) , 1, 44m) +
(be—af) (c+dx)
de-cf b
24ab’defm? x> HurwitzLerchPhi | (de-c¥) (arbx) , 1, 44m] -
(be—a-F) (c+dx)
de-cf b
24ab3cfm?x3 Hur‘witzLer‘chPhi[ (de-cf) (a+bx) , 1, 4+m] +

(be-af) (c+dx)
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(de-cf) (a+bx)
(be-af) (c+dx)
[(de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)
[(de—c-F) (a+bx)
(befaf) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
11 b* ¢ £* mx* HurwitzlLerchPhi | (de-cf) (a+bx)

(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

4ab’def>m® x> HurwitzLerchPhi | , 1, 4+m) -

4ab?cf*m? x> HurwitzLerchPhi > 1, 44m] 4

6 b* d e f> x* HurwitzLerchPhi | , 1, 44m] -

6 b* ¢ f* x* HurwitzLerchPhi , 1, 4+m) +

11b*d e 2 mx* HurwitzLerchPhi |

, 1, 44m] -

, 1, 44m) +

6 b* d e £ m? x* HurwitzLerchPhi |

,1,4+m] -

Problem 3067: Result more than twice size of optimal antiderivative.
\[@+bxﬂWc+dxykm@+Fxfdx
Optimal (type 6, 131 leaves, 3 steps):

b (c+dx)
bc-ad

m
<e+'FX)p

b (e+-Fx) P

be-af
d(a+bx) f(a+bx)
AppellF1[1+m, 2+m, -p, 2+m, - , -
bc-ad be-af

F(a+bxfm(c+dxym

I|/ ((bc-ad)* (1-m))

Result (type 6, 300 leaves):
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[(bc—ad) (be-af) (2+m) (a+bx>1*"‘ (c+dx>*2*m

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(e+fx)PAppellF1[1+m, 2+m, -p, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, 2+m, -p, 2+m,

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
“bcrad  -be+af

d(a+bx) F(a+bx)] J]

_bc+ad  -be+af
Problem 3068: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(b(1+m> | -

+

(a+bx) ((bc+ad) fpAppellF1[2+m, 2+m, 1-p, 3+m,

d(be-af) (2+m) AppellF1[2+m, 3+m, -p, 3+m,

J(5—4x)3 (1+2x) 72" (2+3x)"dx

Optimal (type 5, 132 leaves, 3 steps):
1 (5-4x)% (1+2x) 74" (243x)1" -
3
(1+2x) 7" (2+3x)"" (2768 -315m+4m? -8 (43-m) (1+m) x) 1
9 (1+m) 9m
2" (1323 -128m+2m?) (1+2x) "Hypergeometric2F1[-m, -m, 1-m, -3 (1+2x) |

Result (type 6, 273 leaves):

7 ( 98 (1+2x) 7" (2+3x)"
2 1+m
2 -m m 3 1
69 (5-4x)% (2+4x) " (4+6x)"AppellF1[2, -m, m, 3, - — (-5+4X), ~ (5-4x) |
23 7
3 1
[483Appe11F1[2, -m,m, 3, — (5-4x), — (5-4x)]+
23 7
3 1
m(-5+4x) |21AppellF1[3, 1-m, m, 4, — (5-4Xx), — (5-4x)] -
23 7

3 1
23 AppellF1(3, -m, 1+m, 4, — (5-4x), — (5—4x)})) +
23 7
23-m (1+2x)1”“ Hypergeometric2F1[1-m, -m, 2-m, -3 - 6 X] 1
N
1-m 1+m

84 (-1-2x)" (1+2x) " (2+3x) (6+9x)"Hypergeometric2F1[1+m, 1+m, 2+m, 4+6X]
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Problem 3069: Result unnecessarily involves higher level functions.

J(a+bx)m (c+dx)’2’m (e+-Fx)2dlx

Optimal (type 5, 204 leaves, 4 steps):

(de-cf) (adf (1+m) +b(de-cf(2+m))) (a+bx)™™ (c+dx) ™"
bd? (bc-ad) (1+m)

fla+bx)™m (c+dx)'1'm (e+fx) 1

+

f (ad‘Fm+b (Zde‘C'F<2+m>>)

bd Cbdm
d{a+bx)™" ) b (c+dx)
(a+bx)"|-————"| (c+dx) "Hypergeometric2F1[-m, -m, 1-m, ———F
bc-ad bc-ad
Result (type 6, 300 leaves):
T acbx)" (codx) 2"
3
3e? (a+bx) (c+dx) bx dx
( —[QacefszppellFl[Z, -m, 24m, 3, - ——, - —| /
(bc-ad) (1+m) a c
b x d x
[—3acAppe11F1[2, -m, 2+m, 3, - —, —f} —bcmxAppellF1[3, 1-m, 2+m,
a c
b x d x b x d x
4, - —, - ]+ad (2+m) xAppellF1[3, -m,3+m, 4, - —, —f] -
a c a c
b x d x
(4ac-F2x3AppellF1[3, -m, 2+m, 4, - —, 7—})/
a c
b x d x
[—4acAppe11F1[3, -m, 2+m, 4, - —, —f} —bcmxAppellF1[4, 1-m, 2+m,
a c
b x d x b x d x
5, - —, —f] +ad (2+m) xAppellF1[4, -m,3+m, 5, -—, 77]
a c a c

Problem 3072: Result more than twice size of optimal antiderivative.

J(a+bx>m (c+dx)’2’m

e+fx

dx

Optimal (type 5, 120leaves, 2 steps):
d(a+bx)1”" (c+dx>’1’m 1

(bc-ad) (de-cf) (1+m) (de—cf)zm

(be-af) (c+dx)

f (a+bx)" (c+dx) "Hypergeometric2fF1[1, -m, 1-m,
(de-cf) (a+bx)

Result (type 5, 578 leaves):
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(de-cf) (a+bx)
(be-af) (c+dx)

—[[(a+bx)1+m (c +dx)'2'm 6 HurwitzLerchPhi | ,1,2+m) +

(de-cf) (a+bx)
(be-af) (c+dx)

5mHurwitzLerchPhi [ , 1, 2+ m] +m? HurwitzLerchPhi [

(de-cf) (a+bx) b 2en] 3f (a+bx) HurwitzLerchPhi[%, 1, 2+m|
+m| - -
(be-af) (cedx) ~be+af

fm (a+bx) Hur‘witzLer‘chPhi[M)—‘mH 1, 2+m]
(be-af) (c+dx)

+

-be+af
(defcf) (a+bx)

(be-af) (c+dx)

(de-cf) (a+bx) Hypergeometric2F1[2, 3+m, 4+m,

1)/

((be-af)(c+dx))-(f(-de+cf)(a+bxﬁ

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [2, 3+m, 4+m,

/

] /((be—aF)2 (c+dx))

-ad <1+m) +bc (2+m) +bdx

{(beJraf) (3+m){ -

bc-ad

b(2+m) (e+fx) HurwitzLer‘chPhi[%, 1, 2+m]

+

be-af

(b (-de+cf) (a+bx) (e+fx) Hypergeometric2F1[2, 3+m, 4+m,

(de-cf) <a+bx)}J/

(be-af) (c+dx)

((be-af)?(3+m) (c+dx))

Problem 3073: Result more than twice size of optimal antiderivative.

dx

Jwa+bxW(c+dx)2m
(e+fx)?
Optimal (type 5, 233 leaves, 4 steps):
d(adf(2+m) -b(de+cf(1em))) (a+bx)"" [crdx) "
(bc-ad) (be-af) (de-cf)? (1+m)

flarbx)™" (crdx) "
(be-af) (de-cf) (e+fXx)

- |f(adf(2+m)-b(2de+cfm)) (a+bx)" (c+dx)™"

(be-af) (c+dx)
(de-cf) (a+bx)

Hypergeometric2F1 [1, -m, 1-m,

] /((be—af) (de—c-F)sm)

Result (type 5, 21480 leaves) : Display of huge result suppressed!
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Problem 3074: Result more than twice size of optimal antiderivative.

dx

(a+bx)" (c+dx) 2"
J (e+1“x)3
Optimal (type 5, 432 leaves, 5steps):

(d (a?d* 2 (6+5m+m?) +b* (2d*°e*+5cdef (1+m) - > (1-m?)) -
abdf (de (9+5m) +cf (3+5m+2m?))) (a+bx)™" (c+dx)’1’m)/
flarbx)™™ (cedx) "

2 (bc-ad) (be-af)’ (de‘cf)s(ler))_Z(be—af) [de-cf) (e-fx)?

f(b(ade-cf(1-m))-adf (3+m)) (a+bx)"" (c+dx)™*™"
2(be-af)?(de-cf)® (e+fx)

(F (2abdf(2+m) (3de+cfm) -b? (6d2e2+6cdefm7c2f2 (17m) m) - a’d?*f? (6+5m+m2)>

1)/

(be-af) (c+dx)
(de-cf) (a+bx)

(a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1-m,

(2 (be-af)? (de—cf)“m)

Result (type 5, 57971 leaves) : Display of huge result suppressed!

Problem 3075: Result more than twice size of optimal antiderivative.

J(a+bx)"‘ (c+dx)’3’m (e+fx)Pdx

Optimal (type 6, 133 leaves, 3 steps):

b d m b f P
[b2 (a+bx)1”" (c+dx)’m 7<C+ X) (e+-Fx)p 7<e+ X)
bc-ad be-af
d b f b
AppellF1[1+m, 3+m, -p, 2+m, - (2 X>,— (2 X>] /((bc—ad)3<1+m))
bc-ad be-af

Result (type 6, 300 leaves):
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[(bc—ad) (be-af) (2+m) (a+bx)1*m (c+dx>’3’"‘

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(e+fx)PAppellF1[1+m, 3+m, -p, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, 3+m, -p, 2+m,

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
“bcrad  -be+af
d(a+bx) F(a+bx)] J]

-bc+ad ’ -be+af

(b(1+m) | -

+

(a+bx) ((bc+ad) fpAppellF1[2+m, 3+m, 1-p, 3+m,

d(be-af) (3+m)AppellF1[2+m, 4+m, -p, 3+m,

Problem 3076: Result unnecessarily involves higher level functions.

J(5—4x)4 (1+2x) 7™ (2+3x)"dx

Optimal (type 5, 188 leaves, 4 steps):

1 (107 -2m) (5-4x)2 (1+2x) 2" (2+3x)¥"-

(o]

o
9 <2+3m+m2)
(1+2x)*2*f" <2+3x)1”" (3 (4638+485m+108m2—2m3) +2 (15209+1882m—530m2+8m3) x) -

1 (5-4x)% (1+2x)72" (243x)¥"
3
7

RS (1323 -85m+m?) (1+2x) "Hypergeometric2F1[-m, -m, 1-m, -3 (1+2Xx) ]
9m

Result (type 6, 318 leaves):
392 (1+2x) 7P (243 x)00
3+3m

+

/

3 1
(23 (5-4x)2 (2+4x)™ (4+6x)"AppellF1[2, -m, m, 3, - — (-5+4x), — (5-4X) |
23 7

3 1
(483AppellF1[2, -m,m, 3, — (5-4x), = (5-4x)]+
23 7

3
m(-5+4Xx) (21AppellF1[3, 1-mym, 4, — (5-4x), — (5-4x)] -
23

N | e

3 1
23 AppellF1[3, -m, 1+m, 4, — (5-4x), — (5-4x>})) +
23 7
22-m (1+2x)1’m Hypergeometric2F1[1-m, -m, 2-m, -3 - 6 X] 1

-1+m 1+m

56 (-3-6x)" (1+2x) " (2+3x)1”“Hypergeometric2F1[1+m, 1+m, 2+m, 4+6Xx] - .
+m

1029 (-1-2x)" (1+2x) ™" (2+3x) (6+9x)"Hypergeometric2F1[1+m, 3+m, 2+m, 4+6X]
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Problem 3078: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (c+dx)’3’m (e+-Fx)2dlx

Optimal (type 5, 205 leaves, 4 steps):
(de—c%)2 (a+bx>1”" <c+dx)’2’m
d*> (bc-ad) (2+m)

[(de-cf) [2a¢f [2+m) b (dercf (322m])) (asbx]™™ [crdx) ") /

(¢ (bc-ad)? (1+m) (2+m)) - ——

d®m
d b -m b d
f2 (a+bx)" —M (c +dx) "Hypergeometric2F1[-m, -m, 1-m, blcrdx)
bc-ad bc-ad
Result (type 6, 426 leaves):
b -m
1<a+bx)m(c+dx)’3’m 6ef M (c+dx)
3 a(c+dx)
b m b m
[b2c2(1+m)x2 M abcx(c(aJrX) (-cm+d (2+m) x) +
a(c+dx) a(c+dx)
2 (g2 (g, [ 12r0X) )d 2 &) ¢ (a+bx) m)/
a(c+dx) a(c+dx) a(c+dx)
(c (bcfad)2(1+m) (2+m))—(4ac-F2x3AppellF1[3,—m,3+m, 4,—b—x,fd—x] /
a c
b x d x
[74acAppe11F1[3, -m, 3+m, 4, - —, ,7} _
a c
b x d x
bcmxAppe11F1[4,1—m,3+m, 5,7—,7—]+
a c
b x dx 1
ad (3+m) xAppellF1[4, -m, 4+m, 5, - —, - — || -
a C d(2+m)
302 d<a+bx) -n

b (c+dx)
(c +dx) Hypergeometric2F1[-2-m, -m, -1-m, ———|
bc-ad

-bc+ad

Problem 3081: Result more than twice size of optimal antiderivative.

J(a+bx>m (c+dx)’3’m

e+fx

dx

Optimal (type 5, 196 leaves, 4 steps):
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d(a+bx)*" (c+dx) " +d (adf (2+m) +b (de-cf (3+m))) (a+bx)™™" (c+dx) " i

(bc-ad) (de-cf) (2+m) (bc—ad)z(de—cf)2<1+m) (2+m)
S S— a+bx)" (c+dx) ™Hypergeometric -m,1-m (be-af) (c+dx)
(de7c1c)3mTC (2+6x)7 (c+dx) "Hypergeometric2Fi[L, -m, 1-m, (de-cf) (a+bx)

Result (type 5, 12578 leaves):

3+m

~bc-bdx
———|  (-be-bfx)

a b x 1+2m C d x —6—2m[
( ' ) ( ' ) -bc+ad

-3-m

de-cf) (a+bx]
be-af) (c+dx)

(ld(a+b@

-bc+ad

,1,3+m) +

26 mHurwitzLerchPhi |

m® HurwitzLerchPhi [

24 f (a+bx) HurwitzLerchPhi [ {de-cf) (asbx) "4 3, m|
(be-af) (c+dx)

be-af

14 fm (a+bx) HurwitzLerchPhi | (de-cf) (@bx) "9 3, m]
(be-af) (c+dx)

+

+

be-af

2fm? (a+bx) HurwitzLerchPhi[%ﬁ%ﬁ—, 1, 3+m]
e-a c+ax

+

be-af

8f2 (a+ bx)2 HurwitzLerchphi [ {de=cfiabx) g 3, ]
(be-af) (c+dx)

(be-af)?

+

2f2m (a+bx)? HurwitzLerchphi | {de-cflladx) g 3,
(be-af) (c+dx)

(be-af)?

+

(de-cf) (a+bx)
(be-af) (c+dx)

(5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (c+dx))+(2 (de-cf)m(a+bx)

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

}J/((beaf) (crdx)]

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[8 f(de-cf) (a+bx| ? Hypergeometric2F1[2, 4 +m, 5+m,

((befa-F)2 (c+dx)) +

2 f (de—c-F) m (a+bx)2
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de-cf b
Hypergeometric2F1[2, 4+m, 5+m, [de-cf) (a~ X)}]/((be—af)z(c+dx))+

(be-af) (c+dx)
1|/

(de-cf) (a+bx)
(be-af) (c+dx)

(de-cf) (a+bx]
(be-af) (c+dx)

(3 f2 (de-cf) (a+bx)’Hypergeometric2F1[2, 4+m, 5+m,

(we_aff(c+d@)+

1)/

(de-cf) (a+bx) HypergeometricPFQ|[ {2, 2, 4 +m}, {1, 5+m},

((be-af) (c+dx])+ (Zf (de-cf) (a+bx)2Hyper‘geometr‘icPFQ[

(de-cf) (a+bx)
(be-af) (c+dx)

I/ [(be-af)? (c-dx)) -

(de-cf) (a+bx)
(be-af) (c+dx)

{2, 2,4+m}, {1, 5+m},

1)/

(FZ (de-cf) (a+bx)>HypergeometricPFQ[{2, 2, 4+m}, {1, 5+m},

/

[b (-be+af) (1+m) (2+m) (4+m) (e+-Fx)2

((be-af)® (crdx)]

_ _ 3+
1 <a+bxfm(c+dxy}m(—35—315 "
b(-be+af) (1+m) (2+m) (4+m) (e+fx) -bc+ad
d b “3-m 24bFHur‘witzLer‘chPhi[MUﬂ)—, 1, 3+m|
<_be_bfx> 1_M (be-af) (c+dx) .
-bc+ad be-af

14meHur‘witzLer‘chPhi{%ﬁ%§—, 1, 3+m]
e-a c+ad X

+

be-af

2b fm? HurwitzLerchPhi [ (de-cfilasbx) g "3,
(be-af) (c+dx)

+

be-af

16 b f2 (a + b x) HurwitzLerchPhi [ (z“j) (a*jx) , 1, 3+m]
e-a c+d X
N

(be-af)?
4b-F2m(a+bx) Hur‘witzLer‘chPhi[%, 1,3+m] ) 1
(be-af)? de-cf
d(de-cf b blde-cf
24f (c+dx) [de-c¥) (axbx) + (de-c)
(be-af) (c+dx)2 (be-af) (c+dx)
1 . . (de-cf) (a+bx)
M)_(ML+(_3_m> HurwitzLerchPhi | > 1, 3+m] |+
B (be-af) (c+dx) (bE7a-F> <C+dX>
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d(de-cf) (a+bx) b(de-cf)

(be-af) (c+dx)? (be-af) (c+dx)

14 fm (c+dx)
de-cf

+

1 (de-cf) (a+bx)
+ (—B—m) Hur‘witzLer‘chPhi[
1- (de-cf) (a+bx) (be_a-F> <c+dx>
(be-af) (c+dx)

,1,3+m]

2Fm (c+dx) {_d(dec-F) (a+bx)+ b(de-cf) J

de-cf (be_af) (c+dx)2 (befaf) (c+dx)

1 . (de-cf) (a+bx)
M)_(ML+(_3_m> HurwitzLerchPhi | ,1,3+m] |+

1- e af (crdx) (be-af) (c+dx)

_d(de—c-F) (a+bx)+ b(de-cf)

24 (be-af) (c+dx) (be-af) (c+dx)? (be-af) (c+dx]

1 (de-cf) (a+bx)
+ (-3 -m) HurwitzLerchPhi | » 1, 3+m] /
_ (de-cf) (arbx) (be-af) (c+dx)
(be-af) (c+dx)

((de-cf) (a+bx)) + {26 (be-af)m(c+dx)

_d(de—c-F) (a+bx) b(de-cf)

(be-af) (c+dx)? (be-af) (c+dx)

1

+ (—3 —m)

1- (de-cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi

[(de—cf) (a+bx)

, 1, 3+m]
(be-af) (c+dx)

/ ((de-cf) (a=bx)) -

d(de-cf b b(de-cof
9(be—a-F)m2 (c+dx) - < e-¢ )(a+ X) . ( € ¢ ) )
(be-af) (c+dx)? (be-af) (c+dx)
de-cf b
= +(-3-m) Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,3+m] /
_ (de-cf) (atbx (be-a‘F) <C+dX>
(be-af) (c+dx)

7d (de-cf) (a+bx)
(be-af) (c+dx)?

+

((de-cH) (a+bx))+{(beaf) m* (c+dx)

b(de-cf)
(be-af) (c+dx)

1

1- (de-cf) (a+bx)
(be-af) (c+dx)

/((defc-F) (a+bx)) +

+ (—3 - m) HurwitzLerchPhi [

(de-cf) (a+bx)
(be-af) (c+dx)

,1,3+m] 8f2(a+bx)

d(de-cf) (a+bx] b(de-cf)

(c+dx) .
(be-af) (c+dx) (be-af) (c+dx)

1

+ (—3 —m)

1- (de-cf) (a+bx)
(be-af) (c+dx)
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(de-cf) (a+bx)

HurwitzLerchPhi | v ) (e
e-a c+dx

, 1, 3+m]

/ ((be-af) (de-c¥))

d(de-cf b b(de-cf
28m (asbx) (crdx) |- 14ecf) (axbx)  b[de-cf) }
(be-af) <c+dx)2 (be—af) (c+dx)
de-cf b
! +(-3-m) Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,3+m] /
1_% (be—a-F) (c+dx>
(be-af) (c+dx)

d(de-cf) (a+bX) b(de-cf)
(be-af) (c+dx)?> (be-af) (c+dx)

((be-af) (de-cf))+5 (4+m)

1 (de—c-F) <a+bx)
—Hyper‘geometr‘icZFl[Z, 4+m, 5+m, +
(17 (de-c f) (a+bx) )2 (be—af) <C+dX)
(be-af) (c+dx)
d(de-cf b b(de-cf
am(@sm (_ (de-cf) (a+ x)+ (de-cf)
(be-af) (c+dx)2 (be-af) (c+dx)
1 (de-cf) (a+bx)
—Hyper‘geometr‘icZFl[Z, 4+m, 5+m, +
(1_ (de-cf) (arbx) )2 (be-af) (c+dx)
(be-af) (c+dx)
d(de-cf b b(de-cf
! 8f (4+m) (a+bx) |- (de-cf) (a~ X>+ (de-cf)
be-af (be—af) (c+dx)2 (be—a-F) (c+dx)
1 (de-cf) (a+bx)
—Hyper‘geometr‘icZFl[Z, 4+m, 5+m, +
(1_ (de-cf) a+bx))2 (be—a-F) <C+dX>
(be-af) (c+dx)
d(de-cf b b(de-cf
2fm (4+m) (a+bx) |- (de-cf) (a~ X>+ (de-cf)
be-af (be_a-F) (c+dx)2 (befaF) (c+dx)
1 (de-cf) (a+bx)
- Hypergeometric2F1[2, 4 +m, 5+m, +
(1_ (de-cf) a+bx))2 (be—a-F) <C+dX)
(be-af) (c+dx)
d(de-cf b b(de-cf
———3f2 (4+m) (a+bx)2 - ( S >(a+ X> + ( S~ >
(be—a1“)2 (be-af) (c+dx)2 (be-af) (c+dx)
1 (de-cf) (a+bx)
—Hyper‘geometr‘icZFl[z, 4+m, 5+m, -
(17 (de-cf) (a+bx) )2 (be—a'F) <C+dX)
(be-af) (c+dx)

(de-cf) (a+bx)
(be-af) (c+dx)

[5 d (de-cf) (a+bx) Hypergeometric2F1 (2, 4+m, 5+m,

1)/

((be-af) (c+dx)?| - |2d (de-cf)m(a+bx]
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(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx)2)—
(de-cf) (a+bx)}J/

(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

8df (de-cf) (a+bx)?Hypergeometric2F1[2, 4 +m, 5+m,

((be-af)? (crdx)?| - |2df (de-cf)m(a+bx)?

(de-cf) (a+bx)
(be-af) (c+dx)

I/ [(be-af)? (c-dx)?) -

1)/

Hypergeometric2F1[2, 4 +m, 5+m,

(de-cf) (a+bx)
(be-af) (c+dx)

[Bdfz (de-cf) (a+bx)’Hypergeometric2F1[2, 4 +m, 5+m,

((be-af)® (crdx)?)+

5b (defcf)

(de-cf) (a+bx)

(be-af) (C+dx)} /<<befaf) (c+dx)) +
(de-cf) (a+bx)]/

(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

[2 b (de-cf) mHypergeometric2F1[2, 4 +m, 5+m,

((be-af) (cedx)) [mbf (de-cf) (a+bx)

(de-cf) (a+bx)
(be-af) (c+dx)

}/((be—af)z(c+dx)>+
(de-cf) <a+bx)}/

(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

4bf (de-cf)m(a+bx) Hypergeometric2F1[2, 4+m, 5+m,

((be-af)? (crdx)|+|obf (de-cf) (a+bx)?

Hypergeometric2F1[2, 4+m, 5+m, Ezi_:; E:izz;”/((beaf)B(c+dx))+

_d(de—cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)
(bce+ade—2ac-F+2bdex—bcfx—adfx))/((—bc+ad)3(e+fx)3))—

(de-cf) (a+bx]

(be-af) (c+dx)

7d(de—cf) (a+bx)+ b(de-cf)
(be-af) (c+dx)2 (be-af) (c+dx)

(4+m)

—(((be—af)2 (c+dx)?

HypergeometricPFQ[{2, 2, 4 +m}, {1, 5+m},

1
be-af

2f (4+m) (a+bx]

~[[(be-af)? (c+dx)? (bce+rade-2acf+2bdex-bcfx-adfx)|/

((—bc+ad)3 (e+1°x)3)) - HypergeometricPFQ[ {2, 2, 4 +m},
(de-cf) (a+bx]
(be-af) (c+dx)

1
.
(be—a-F)2

{1, 5+m}, f2 (4 +m) (a+bx)2
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d(de-cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)

[(((beaf)z (c+dx)?

(bce+ade—2acf+2bdex—bcfx—adfx))/((—bc+ad)3 (e+fx)3)) -
(de-cf) (a+bx]
(be-af) (c+dx)

HypergeometricPFQ[{2, 2, 4 +m}, {1, 5+m},

[d (de—c-F) <a+bx) Hyper‘geometr'icPFQ[{ZJ 2,4+m}, {1, 5+m},

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx)2)—[2df(de—cf) <a+bx)2

1)/

df? (de-cf) (a+bx] ® HypergeometricPFQ|

(de-cf) (a+bx)
(be-af) (c+dx)

Hyper'geometr‘icPFQ[{Z, 2,4+m}, {1, 5+m},

((be—aw‘:)2 (c+dx)2) -

(de-cf) (a+bx)
(be-af) (c+dx)

{2,2,4+m}, {1, 5+m},

}J//ubeaff(c+dxy)+
(de-cH) (a+bx)} /

(be-af) (c+dx)

{b (de-cf) HypergeometricPFQ|[ {2, 2, 4 +m}, {1, 5+m},

((be-af) (c+dx))+ |4bf (de-cf) (a+bx) HypergeometricPFQ|

(de-cf) (a+bx)
(be-af) (c+dx)

{2, 2,4+m}, {1, 5+m},

] /((be—af)z(c+dx))+

[Bbfz (de-cf) (a+bx)zHyper‘geometr‘icPFQ[{Z, 2,4+m}, {1, 5+m},

(de-cf) (a+bx]
(be-af) (c+dx]

I/ [(be-af) (crdx))

1 d 1+m
(-3-m) (a+bx]
(-bc+ad) (-be+af) (1+m) (2+m) (4+m) (e+Fx)
B B 3. d b -4-m
<c+dx)’3’m[7bc bdx m(—be—bfx) 1_—(a+ d
-bc+ad -bc+ad
(de-cf) (a+bx)
24 Hur‘witzLer‘chPhi[ , 1, 3+m} +
(be-af) (c+dx)

26 mHurwitzLerchPhi |

,1,3+m) +
(be-af) (c+dx)
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24 f (a+bx) HurwitzLerchPhi [ {de-cf) (atbx) "4 3, m]
(be-af) (c+dx)

+

be-af

14fm (a + bx) Hur‘witzLer‘chPhi[M)—(M, 1,3 +m]
(be-af) (c+dx)

+

be-af

2fm? (a+bx) Hur‘witzLer‘chPhi[W, 1, 3+m|
- +d x

+

be-af

82 (a+ bx)2 Hur‘witzLer‘chPhi[M)—(M, 1, 3+m|
(be-af) (c+dx)

+

(be—aﬂ2

2F2m (a+bx) ?HurwitzLerchPhi [ (de-cfiladx) g "3,
(be-af) (c+dx)

+

(be-af)?
(de-cf) (a+bx)
(be-af) (c+dx)

1)/

[5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

((be-af) (c+dx)) +(2 (de-cf)m(a+bx)

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

})/((beaf) (cedx)) +

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[S-F (de-cf) (a +bx)zHyper‘geometr‘iCZFl[z, 44+m,5+m,

((be-af)? (c+dx)|+|2f (de-cf)m(asbx)?

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

I/ [(be-af)? (c-dx))

1)/

(de-cf) (a+bx]
(be-af) (c+dx)

[3 f2(de-cf) (a+bx) ’ Hypergeometric2F1[2, 4 +m, 5+m,

((be—af)3 (c+dx)) +|(de-cf) (a+bx) HypergeometricPFQ| {2, 2, 4+m},

(de-cf) (a+bx]
(be-af) (c+dx]

{1, 5+mj},

1|/ ((be-af) (c-dx]) -

(de-cf) (a+bx)
(be-af) (c+dx)

Zf(de—cf)

(a+bx)zHyper‘geometr‘icPFQ{{Z, 2,4+m}, {1, 5+m},

1)/

((befaf)2 (c+dx)) + {fz (de-cf) (a+bx)>HypergeometricPFQ|

(de-cf) (a+bx)
(be-af) (c+dx)

{2, 2,4+m}, {1, 5+m},

I/ [(be-af) (cvdx))

1

(—be+a-F) (1+m) (2+m) (4 +m) <e+-Fx) 'F(a+bx>1+m (C+dx>’3’"'
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-bc-bdx)3m L d(a+bx) )"
(—bc+ad ( -bc+ad
(de-cf) (a+bx)
24 HurwitzLerchPhi | ,1,34m] +
(be—a-F) (c+dx)
de-cf b
26mHur‘witzLer‘chPhi[( S )(a+ X>,1,3+m]+
(be-af) (c+dx)
de-cf b
9m2Hur'witzLer'chPhi[< e-cf) (a~ X),1,3+m}+
(be-af) (c+dx)
de-cf b
m3Hur‘witzLer‘chPhi[< e-cf) (ax X),1,3+m}+

24f (a+bXx) Hur‘witzLer‘chPhi[MUa*—“L, 1, 3+m|
(be-af) (c+dx)

+

be-af

14 fm (a+bx) HurwitzLerchphi [ (de-cfi(a:bx g 3, ]
(be-af) (c+dx)

+

be-af

2fm? (a+bx) Hur"witzLer‘chPhi[i(de—’c?)J(%i—, 1, 3+m]|
e-a c+ax

+

be-af

82 (a+ bx)2 Hur‘witzLer‘chPhi[MUM, 1, 3+m|
(be-af) (c+dx)

+

(be-af)?

2f2m (a + bx)2 Hur‘witzLer‘chPhi[M)—(a*—“L, 1,3 +m]
(be-af) (c+dx)

+

(be—af)2
(de-cf) (a+bx]
(be-af) (c+dx)

[5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (crdx)]+ (2 (de-cf)m(asbx)

(de-cf) (a+bx)

Hyper‘geometr‘icZFl[z, 4+m, 5+m,
(be-af) (c+dx)

] /((be—af) (c+dx)) +

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[8'F (de-cH) (a+bX)ZHyper‘geometr'iCZFl[Z, 4+m,5+m,

((be—af)2 (c+dx)) + [Zf(de—cf) m (a+bx>2

(de-cf) (a+bx)

(be-af) (C+dx)}J/(<beaf)z(c+dx))+
(de-cf) (a+bx)}/

(be-af) (c+dx)

Hypergeometric2F1 [2, 4+m, 5+m,

[3 f2 (de-cf) (a+bx)’Hypergeometric2F1[2, 4+m, 5+m,

((befaf)3 (c+dx)) +|(de-cf) (a+bx) HypergeometricPFQ[ {2, 2, 4 +m},
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(de-cf) (a+bx)

{1, 5+m},
(befaf) (c+dx)

I/ ((be-af) (cdx])

(de-cf) (a+bx)
(be-af) (c+dx)

Zf(de—c-F)

(a+bx)?*HypergeometricPFQ[ {2, 2, 4+m}, {1, 5+m},

1)/

((be—aF)Z (c+dx)) + [fz (de-cf) (a+bx)3Hyper‘geometr‘icPFQ[

de-cf) (a+bx)

( 3
(be-a-F) (C+dx)}J/(<beaﬂ (c+dx)>

{2,2,4+m}, {1, 5+m},

! Flasbx)™ (crdx) "
b(-be+af) (1+m) (2+m) (4+m) (eJr-Fx)2
(-bc-bdx)3+m< be-bfx [1 d(a+bx) )"
-bc+ad -bc+ad
(de-cf) (a+bx)
24 Hur‘witzLer‘chPhi[ , 1, 3+m} +
(be-af) (c+dx)
de-cf b
26mHur‘witzLer‘chPhi[( e-cf) [ar X>,1,3+m]+
(be-af) (c+dx)
de-cf b
9m2Hur‘wi‘cher'chPhi[< e-cf (a~ X>,1,3+m}+
(be-af) (c+dx)
de-cf b
m3Hur'witzLer‘chPhi[< e-cf) (ax X),1,3+m}+

(be-af) (c+dx)

24 f (a+bx) HurwitzLerchPhi [ {de=cf) (asbx) "9 3, m]
(be-af) (c+dx)

+

be-af

14 fm (a +b x) HurwitzLerchPhi [ {de-cf) (atbx) “q "3, m]
(be-af) (c+dx)

be-af

2fm? (a+bx) Hur‘witzLer‘chPhi[M)—(ML, 1, 3+m]
(be-af) (c+dx)

+

+

be-af

8f2 (a+ bx)2 HurwitzLerchPhi[{de&=cfiabx) g 3, ]
(be-af) (c+dx)

+

(be-af)?

2F2m (a+bx) 2 HurwitzLerchPhi [ {de-cf) (asbx) ©q 3, m|
(be-af) (c+dx)

+

(be—a-F)2
(de-cf) (a+bx)
(be-af) (c+dx)

5(de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (c+dx))+|2(de-cf)m(a+bx)

(de-cf) (a+bx)

(be-af) (C+dx)}J/<<bea‘c) (cedx)) +

Hypergeometric2F1 [2, 4+m, 5+m,
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(de-cf) (a+bx)

8f (de-cf) (a+bx)ZHyper‘geometr‘iCZFl[Z, 4+m,5+m,
(be-af) (c+dx)

1)/

((befa-F)2 (c+dx)) +

2-F(de—c-F) m (a+bx>2

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

}/((be—af)z(c+dx)>+
(de-cH) (a+bx)}/

(be-af) (c+dx)

[3 f2 (de-cf) (a+bx)’Hypergeometric2F1[2, 4+m, 5+m,

((be-af)® (crdx)|+

(de-cf) (a+bx) HypergeometricPFQ|{2, 2, 4+m},

(de-cf) (a+bx)
(be-af) (c+dx)

{1, 5+m},

I|/ ((be-af) (crax])-

2f (de-cf)

(de-cf) (a+bx)

(a+bx)zHypergeometricPFQ[{z, 2,4+m}, {1, 5+m},
(be—af) (c+dx)

1)/

((befaf)z (c+dx)) + [fz (de-cf) (a+bx)>HypergeometricPFQ|

(de-cf) (a+bx)

{2,2,4+m}, {1, 5+m},
(be-af) (c+dx)

I/ [(be-af) (crdx))

1
(-bc+ad) (-be+af) (1+m) (2+m) (4+m) (e+fXx)

d <3+m> (a+bx)1”"

_ _ 2+
(c+dx)'3'm[ bc-bdx)%m
-bc+ad
d b -3-m
(-be-bfx] 1—M
-bc+ad
(de-cf) (a+bx)
24 Hur‘witzLer‘chPhi[ , 1, 3+m} +
(be-af) (c+dx)
(de-cf) (a+bx]
26 mHurwitzLerchPhi | , 1, 3+m] +
(be-af) (c+dx)
de-cf b
9m2Hur‘witzLer‘chPhi[< e-cf) (ar X>,1,3+m}+
(be—af) (c+dx)
de-cf b
m3Hur‘witzLer'chPhi[< e-cf) (a+ X),1,3+m}+

(be-af) (c+dx)

24f (a+bx) Hur‘witzLer‘chPhi[M)—(M, 1, 3+m]
(be-af) (c+dx)

+

be-af

14fm (a+bx) HurwitzLerchPhi[%, 1, 3+m]

+

be-af
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2fm? (a+bx) Hur‘witzLer‘chPhi[MﬂL, 1, 3+m]
(be-af) (c+dx)

+

be-af

8F2 (a+ bx)2 HurwitzLerchphi [ {de=cfiabx) g 3, ]
(be-af) (c+dx)

+

(be-af)?

2f2m (a+bx)? HurwitzLerchphi [ {de-cflladx) g 3, ]
(be-af) (c+dx)

+

(be—a-F)2
(de-cf) (a+bx)
(be-af) (c+dx)

[5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (c+dx]))+ (2 (de-cf)m(a+bx)

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [2, 4+m, 5+m,

}J/((beaf) (crdx)) +
(de-cf) (a+bx)} /

(be-af) (c+dx)

8f (de-cf) (a+bx] ? Hypergeometric2F1[2, 4 +m, 5+m,

((be-af)? (c+dx)|+|2f (de-cf)m(asbx)?

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [2, 4+m, 5+m,

] /((be—af)z(c+dx)>+

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[3 f2 (de-cf) (a+bx) ® Hypergeometric2F1[2, 4 +m, 5+m,

((be—af)3 (c+dx)) +|(de-cf) (a+bx) HypergeometricPFQ|{2, 2, 4+m},

(de-cf) (a+bx)

{1, 5+m},
(be—af) (c+dx)

Zf(de—cf)

I|/ ((be-af) (crax])-

(de-cf) (a+bx)
(be-af) (c+dx)

(a+bx)zHyper‘geometr‘icPFQ[{Z, 2,4+m}, {1, 5+m},

1)/

((be—a-F)2 (c+dx)) + [fz (de-cf) (a+bx)>HypergeometricPFQ|

(de-cf) (a+bx)
(be-af) (c+dx)

{2, 2,4+m}, {1, 5+m},

] /((be—af)3 (c+dx)>

+

1
b(-be+af) (1+m) (2+m) (4+m) (e+Fx)
d(a+bx)
-bc+ad

d(-3-m) (a+bx)™" (c+dx)™*™"

3+m -3-m

(—bc—bdx
-bc+ad

(-be-bfx) [1

[(de—cf) (a+bx)
(be-af) (c+dx)

24 HurwitzLerchPhi ,1,3+m] +
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26 mHurwitzLerchPhi | ( ) ) , 1, 3+m] +
(be-af) (c+dx)
de-cf b
9m? HurwitzLerchPhi | (de-c¥) (a~bx) ,1,34m] +
(be-af) (c+dx)
de-cf b
m® HurwitzLerchPhi | [de-cf) (a+bx) ,1,3+m) +

24 f (a+bx) HurwitzLerchPhi [ {de=cf) (asbx) "9 3, m]
(be-af) (c+dx)

be-af

14 fm (a +b x) HurwitzLerchPhi [ {de-cf) (atbx) "q "3, m]
(be-af) (c+dx)

+

+

be-af

2fFm? (a+bx) Hur‘witzLer‘chPhi[M)—(ML, 1, 3+m|
(be-af) (c+dx)

be-af

8 f2 (a+bx)?HurwitzLerchPhi [ tde-cflladxl g 3, ]
(be-af) (c+dx)

+

+

(be-af)?

2F2m (a+bx) 2 HurwitzLerchPhi [ {de-cf) (asbx) ©q 3, m|
(be-af) (c+dx)

(be-af)?

+

(de-cf) (a+bx)
(be-af) (c+dx)

[5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (c+dx)) + (2 (de-cf)m(a+bx)

Hypergeometric2F1[2, 4 +m, 5+m, Ez::::; E::Zi;})/((beaﬂ (c+dx)) +

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[SF (de-cf) (a +bx)ZHyper‘geometriCZFl[Z, 4+m,5+m,

((be—a-F)2 (c+dx)) +

Zf(de—cf) m (a+bx>2

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [2, 4+m, 5+m,

] /((be—af)z(c+dx)>+

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

[3 f2 (de-cf) (a+bx)’Hypergeometric2F1[2, 4+m, 5+m,

((be—af)3 (c+dx))+

(de-cf) (a+bx) HypergeometricPFQ|{2, 2, 4+m},

(de-cf) (a+bx]
(be-af) (c+dx)

{1, 5+m},

I/ ((be-af) (c-dx])

(de-cf) (a+bx)
(be-af) (c+dx)

Zf(de—cf)

(a+bx)zHyper‘geometr‘icPFQ{{Z, 2,4+m}, {1, 5+m},

1)/
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((befaf)z (c+dx)) + [fz (de-cf) (a+bx)>HypergeometricPFQ[

(de-cf) (a+bx)

{2,2,4+m}, {1, 5+m},
(be-af) (c+dx)

+

I/ [(be-af) (crdx))

_ _ 3+
! (a+bx)m(c+dx>’3’m(7bc bdx) ™™
(-be+af) (2+m) (4+m) (e+Fx) -bc+ad
d b -3-m
(-be-bfx] 1—M
-bc+ad
(de-cf) (a+bx)
24 Hur‘witzLer‘chPhi[ , 1, 3+m} +
(be-af) (c+dx)
(de-cf) (a+bx]
26mHur‘witzLer‘chPhi[ , 1, 3+m] +
(be-af) (c+dx)
de-cf b
9m2Hur‘witzLer‘chPhi[< e-cf (ar X),1,3+m}+
(be-af) (c+dx)
de-cf b
m3Hur‘witzLer‘chPhi[< e-cf) (a+ X),1,3+m}+

(be-af) (c+dx)

24f (a+bx) HurwitzLerchphi [ {de-cfiabxi g 3, ]
(be-af) (c+dx)

+

be-af

14fm (a+bx) HurwitzLerchPhi[%, 1, 3+m]

be-af

2Fm? (a+bx) HurwitzLerchPhi[%ﬁ—Ea*—(’;Xi—, 1, 3+m]
e-a c+ax

+

+

be-af

8F2 (a+ bx)2 Hur‘witzLer‘chPhi[MUa*—“L, 1, 3+m|
(be-af) (c+dx)

+

(be—a-F)2

2f2m (a+bx)? HurwitzlerchPhi [ tde-cfl(adx) g 3,
(be-af) (c+dx)

+

(be-af)?
(de-cf) (a+bx)
(be-af) (c+dx)

[5 (de-cf) (a+bx) Hypergeometric2F1[2, 4+m, 5+m,

1)/

((be-af) (c+dx])+ (2 (de-cf)m(a+bx)

(de-cf) (a+bx)

Hypergeometric2F1[2, 4 +m, 5+m,
(be-af) (c+dx)

J|/ ((be-af) (c+dx)) -

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

8f (de-cf) (a+bx] ? Hypergeometric2F1[2, 4 +m, 5+m,

((be—aw‘)2 (c+dx)) +|2f (de-cf)m(a+bx)?
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(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1[2, 4 +m, 5+m,

I/ [(be-af)? (c-dx))

(3 f2 (de-cf) (a+bx) ® Hypergeometric2F1[2, 4 +m, 5+m,

(de-cf) (a+bx)})/

(be-af) (c+dx)

((be—aw‘)3 (c+dx)) +|(de-cf) (a+bx) HypergeometricPFQ| {2, 2, 4+m},

(de-cf) (a+bx]
(be-af) (c+dx)

{1, 5+m}, 2f(de-cf)

1|/ ((be-af) (c-dx])

(de-cf) (a+bx)
(be-af) (c+dx)

(a+bx)zHyper‘geometr‘icPFQ{{Z, 2,4+m}, {1, 5+m},

1)/

|

((befawc)2 (c+dx)) + [fz (de-cf) (a+bx)?HypergeometricPFQ[

{2, 2,4+m}, {1, 5+m}, EZ:::; E::::;}J/((beaﬂ3(c+dx))

Problem 3082: Result more than twice size of optimal antiderivative.

dx

(a+bx)" (c+dx)>T"
J (e+Fx)?
Optimal (type 5, 384 leaves, 5steps):

d(adf (3+m)-b(de+cf (2+m))) (a+bx)1”" (c+dx)’2’m
_ (bc-ad) (be-af) (decf)? (2+n

(d (a?d* 2 (6+5m+m?) -b*> (d>e’-cdef (5+2m) -c*F* (2+3m+m*)) -

abdf (de (3+2m) +cf (9+8m+2m?))) (a+bx)"" (c+dx) ") /

fla+bx)™™ (crdx) " .
(be-af) (de-cf) (e+fXx)

((bc—ad)2 (be-af) (de—c-F)3 (1+m) <2+m)) -

(fz (adf (3+m) ~b (3de+cfm)) (a+bx)" (cdx)"

(be-af) (c+dx)
(de-cf) (a+bx)

Hypergeometric2F1 [1, -m, 1-m,

] /((be—af) (de—cf)“m)

Result (type 5, 38673 leaves) : Display of huge result suppressed!

Problem 3083: Result more than twice size of optimal antiderivative.

j(aerx)"' (c+dx)™™ (e+Ffx)Pdx

Optimal (type 6, 133 leaves, 3 steps):
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m

(e+fx)P

b<c+dx) P

bc-ad

b (e+fx)
be-af
d(a+bx) f(a+bx)
bc-ad ) be-af

[b3 (a+bx)™" (c+dx)"‘[

AppellF1[1+m, 4+m, -p, 2+m, -

I/ ((bc-ad)* (1+m]

Result (type 6, 300 leaves):
[(bcad) (be-af) (2+m) (a+bx)™" (c+dx) ™"

d(a+bx) f(a+bx]

-bc+ad ’ -be+af

(e+fx)PAppellF1[1+m, 4+m, -p, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, 4+m, -p, 2+m,

d(a+bx> 'F(a+bx)
—bc+ad’ -be+af
d(a+bx) f(a+bx)

-bc+ad ’ -be+af

Problem 3085: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(b (1+m)

(a+bx) [(—bc+ad) fpAppellF1[2+m, 4+m, 1-p, 3+m,

d(a+bx) f(a+bx]

-bc+ad ’ -be+af

d(be-af) (4+m) AppellF1[2+m, 5+m, -p, 3+m,

J(a+bx)m (c+dx)’4’m (e+-Fx)3dlx

Optimal (type 5, 406 leaves, 10 steps):
(defcf)3 (a+bx>1”" <c+dx)’3’m 3f (de—c-F)2 <a+bx)1”“ (c+dx)’2’m
+

d®> (bc-ad) (3+m) d®> (bc-ad) (2+m)
2b(de-cf)? (a+bx)™™ (c+dx)*" 3f2(de-cf) (a+bx)"™ (c+rdx) "
@ (bc-ad)? (2+m) (3em) ¢ (bc-ad) (1+m) '
3bf (de-cf)? (a+bx)™™ (c+dx) ™" 2b2(de-cf)? (a+bx)™" (c+dx)™" 1
#lbc-adl(1om) (2on) @ (be-ad) (Lon) (zon] [3em)  m
2 (a+bx)" 7M " (c +dx) "Hypergeometric2F1[-m, -m, 1-m, M
bc-ad bc-ad

Result (type 6, 1833 leaves):
1
c (bc—ad)3 (L+m) (2+m) (3+m)

3ef’ (a+bx)"

(b3c:3 (2+3m+m?) x° M "

-ab”c® (1+m) xz(

2 (crax) (-cm+2d (3+m) x) +
c(a+bx)\"

a’bcx (72c2m72cdm(3+m)x+d2(6+5m+m2)x2>+

a(c+dx)
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bx) \" b | byl 1m
33 [2d3x3+2c3 [1+[M ]+2c2dx 3+3(C(a+ X) - c(a+ x)] J+
a(c+dx) a(c+dx) a(c+dx)
care |Le.g [ larlX) )" o (cfarbx) )t (e (arbx) m
a(c+dx) a(c+dx) a(c+dx)
m —4-m b x dx
(5acf3x4<a+bx) (c+dx) " AppellF1[4, -m, 4 +m, 5,7—,7—}/
a c
b x dx
(4 (—5acAppe11F1[4, -m, 4+m, 5, - —, - —| -
a c
b x d x
bcmxAppellF1[5, 1-m, 4+m, 6, - —, - — | +
a c
ad (4+m) x AppellF1[5, -m, 5+m, 6,—b—x,—d—x} +[3e?fx? (a+bx)m(c+dx)’4”“
a c
(1+d—x) (c+dx) [bPcm(1+m) x>+ab>c>mx® (c (-3+m) -2d (3+m) x) -a’bcx
c
dx)\" dx) \m
{dz (3+m) x2 2m+2[a<c+x) ]+2cd<3+m)x(2+m+2 a(c+dx) ]+
c (a+bx) c(a+bx)
5 2 323(& <7d>] 23 (ngmxg(ﬂudx) "
c (a+bx) c (a+bx) c (a+bx]
d d m d m
6c3 —1+[ <C+ X> J+2C dx |6-6 a(c+ X> +m 2+[a<c+x) J]+
c (a+bx]) ¢ (a+bx]) ¢ (a+bx)
d m d m
cd®x?|6+m?- a(c+ X>J +m|5+4 3 [c+dx] ]J Gamma[l-m] +
(a+bx) c(a+bx)
m(3c+dx) |b>c® (2+3m+m?) x> +ab’c® (1+m) x* (cm-2d (3+m) x) +

a’bcx (-2c*>m-2cdm (3+m) x + d? (6+5m+m2) x?) +

3 [ganye [21E20X) (c+dx] m72c3 (1+ 2lexdx) mJZCZdX
c(a+bx) c(a+bx)
d m d m
[—3—m+3(M J—cdzx2 -6-5m-m’+6 M Gamma [-m] /
c (a+bx] c (a+bx)
[(c+dx) b>c*m (2+3m+m’) x> -3ab>c?m (1+m) x* (c+d (3+m) x) +
3a’bemx (2c®+2cd (3+m) x+d* (6+5m+m?) x?) +
d m d m
a’|6c3 1+(M +6c2dx 3m+3[ <C+ X) +
c(a+bx) (a+bx)
d m d m
dedis? 6_smom.e|2lerdx) ]d e timoemomag|2lerdx) m
c<a+bx) c(a+bx)

Gamma[l-m] +m |b>c? (2+3m+m?) x> (3c (2+m) +dmx) -

3ab®c® (1+m)x? (®m+cd (12+14m+3m?) x+d>m (3+m) x*) +
3abex (2c?m+2c?dm (4+m) x+cd® (12+34m+19m> +3m’) x* +d>m (6 +5m+m?) x°) +



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)~n (e+f x)~p.nb | 231

d m d m
c (a+bx) c (a+bx)
a(c+dx) m
d* x4 —6—11m—6m2—m3+6[ ]+3.cd3x3 —12-16m-7m?>-m +
c(a+bx)
dx)|" dx) |
S(M ]+3c2d2x2 (7mm2+12 1+[M ]J ]Gamma[m] -
c(a+bx) c(a+bx)
1 bc blc+dx)\"[ b(c+dx)| "
e? (c+dx)’3’m [a+ 1+
d (3+m) d d (afb—c>d
d

Hypergeometric2Fi |
-3-m,
“m,
-2-m,
b (C +d X)

e

o

Problem 3089: Result more than twice size of optimal antiderivative.

dx

(a+bx)" (c+dx) "
J e+ fx
Optimal (type 5, 330leaves, 5 steps):

d(a+bx)™" (c+dx)>" d(adf (3+m)+b(2de-cf (5+m))) (a+bx)"" (c+dx)*"
(bc-ad) (de-cf) (3+m) : (bc-ad)? (de-cf)? (2+m) (3+m)

(d (a?d*f2 (6+5m+m?) +abdf (3+m) (de-cf (5+2m)) +

+

b? (2d?e’-cdef (7+m) + 2 (11+6m+m?))) (a+bx)"" (c+dx)’1"")/
o

(de-cf)*m

(be-af) (c+dx)
(de-cf) (a+bx)

((bc-ad)®(de-cf)® (1+m) (24m) (34m))

2 (a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1 -m,
Result (type 5, 26 263 leaves) : Display of huge result suppressed!

Problem 3090: Result more than twice size of optimal antiderivative.

dx

J(a+bx)m (c+dx) M

(e+-Fx)2

Optimal (type 5, 634 leaves, 6 steps):
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d(adf (4+m) -b(de+cf (3+m))) (a+bx)1”" (c+dx)’3’m
. (bc-ad) (be-af) (de—cf)2(3+m) i
(d (a*d*f? (12+7m+m?) -b® (2d*e®*-2cdef (4+m) -c*f* (6+5m+m?)) -
2abdf (de (2+m) +cf (1046mem?))) (arbx)¥" (crdx)*") /
((bc—ad)z(be—af> (de—cf)3(2+m) <3+m))—
1
(bc-ad)® (be-af) (de-cf)* (1+m) (2+m) (3+m)
d(a’d®f® (24+26m+9m?+m*) —a’bd*f*> (3+m) (de (4+3m) +cf (20+15m+3m?)) -
b> (2d*e®-2cd*e®f (5+m) +c*def? (26+17m+3m*) + > (6+1Im+6m” +m’)) -
ab’df (2d*e* (2+m) -2cdef (16+15m+3m*) - > f* (44+50m+21m*>+3m>)))
-F(a+bx)1”" (c+dx)’3’m
(be-af) (de-cf) (e+fXx) )

(a+bx)™" (c+dx) "=

2 (adf (4+m) -b (4de+cfm)) (a+bx)" (c+dx)™"

(be-af) (c+dx)
(de-cf) (a+bx]

Hypergeometric2F1 [1, -m, 1-m,

] /((be—af) (defcf)sm)

Result (type 5, 64 249 leaves): Display of huge result suppressed!

Problem 3091: Result more than twice size of optimal antiderivative.
J(a+bx)’" (crdx) ™ (e+fx)Pdx
Optimal (type 6, 133 leaves, 3 steps):

b (c+dx)
bc-ad

m

(e+-Fx)p

b (e+fx) P

be-af
d(a+bx) f(a+bx)
AppellF1[1+m, 5+m, -p, 2+m, - , -
bc-ad be-af

[b“ (a+bx)*™ (c+dx)™

] /((bc—ad)5<1+m))
Result (type 6, 300 leaves):
[(bc—ad) (be-af) (2+m) (a+bx)1*m (c+dx>’5’"‘

d(a+bx) f(a+bx)

(e+fx)PAppellF1[1+m, 5+m, -p, 2+m, s
-bc+ad -be+af

1)/

d(a+bx) f(a+bx]

(b (1+m)

(bc-ad) (be-af) (2+m) AppellF1[1+m, 5+m, -p, 2+m, ,
-bc+ad -be+af

d(a+bx) f(a+bx)

_bc+ad -be+af

d(a+bx) f(a+bx]
]

-bc+ad ’ -be+af

+

(a+bx) ((bc+ad) fpAppellF1[2+m, 5+m, 1-p, 3+m,

d(be-af) (5+m) AppellF1[2+m, 6+m, -p, 3+m,
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Problem 3093: Attempted integration timed out after 120 seconds.

J(a+bx)m (c+dx)’5’m (e+-Fx)4dlx

Optimal (type 5, 650 leaves, 14 steps):
(de—cF)4(a+bx>1”"<c+dx)’4’m+4f(de—cf)3<a+bx)1”“ (c+dx)>™
d* (bc-ad) (4+m) d* (bc-ad) (3+m)
3b(de-cf)* (a+bx)™™ (c+dx) " 62 (de-cf)? (a+bx)™™ (c+dx) "

¢ (bc-ad)? (3+m) (4em) ¢ (bc-ad) (2+m)

+

+

8b-F(de—c-F)3(a+bx)1*m<c+dx) -2-m 6b2 de-cf)* a+bx)1+m (c+dx)’2’m

+

( )"
d* (bc-ad)? (2+m) (3+m) d* (bc-ad)? (2+m) (3+m) (4+m)
4 (de-cf) (a+bx)™" (c+dx>’1’m 6bf2 (de-cf)? (a+bx)™" (c+dx)’1’m+
d* (bc-ad) (1+m) d* (bc-ad)? (1+m) (2+m)
8b2-F(de—c-F)3(a+bx>1*m(c+dx)’1’m+ 6b> (de-cf)* (a+bx)™" (c+dx) " )
d* (bc-ad)® (1+m) (2+m) (3+m) d* (bc-ad)* (1+m) (2+m) (3+m) (4+m)
if“ (a+bx)" db(z:+:;(> " (c +dx) "Hypergeometric2F1[-m, -m, 1-m, bb(er:;()}

Result (type 1, 1leaves):
22?

Problem 3098: Result more than twice size of optimal antiderivative.

b m d -5-m
J(a+ x)" (c+dx) ix
e+fx
Optimal (type 5, 557 leaves, 6 steps):
d(a+bx)™™ (c+dx) ™™ d(adf(4+m) +b(3de-cf (7+m))) (a+bx)*™ (c+dx)>"

+

(bc—ad) (de—cf) (4 +m) (bcfad)2 (de—cf)2 (3+m) (4 +m)
(d (a2d? 2 (12+7m+m?) +2abdf (4+m) (de-cf (4+m)) +
b? (6 d? 2—2cdef(10+m)+c2fz (26+9m+m?))) (a+bx)"" (c+dx) ") /
(bc—ad —cf>3<2+m) (3+m) (4+m))+
(d (a®d®f (24+26m+9m*+m’) +a’bd® f* (12+7m+m?) (de-cf (7+3m)) +
ab’df (4+m) (2d*e’-2cdef (5+m) +c*f* (26 +17m+3m?)) +
b> (6d>e’-2cd*e®f (13+m) + *def® (46 +11m+m’) - > > (50 +35m+10m* +m’)) )
(a+bx)1”"<c+dx)’1’m)/<(bc—ad)4(de—cf)4(1+m) (2+4m) (3+m) (4+m)) -

be-af d

—  f*(a+bx c+dx) " Hypergeometric2F1l|1, -m, 1-m, e e
1 . " m < ) (crdx]
(de-cf)°m (de-cf) (a+bx)
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Result (type 5, 50481 leaves) : Display of huge result suppressed!

Problem 3099: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx)*™ (e+fx)Pdx

Optimal (type 6, 131 leaves, 3 steps):

b d "
— 2 (bc ad) (a+bx)1*m<c+dx)m[M e+ )7
b2 (1+m) bc-ad
b(e+fx) )P d(a+bx) f(a+bx)
— AppellF1[1+m, -1+m, -p, 2+m, - y —
be-af bc-ad be-af

Result (type 6, 298 leaves):

[(bcad) (be-af) (2+m) (a+bx)™" (c+dx)'™ (e+fx)P

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, -1+m, -p, 2+m,

d(a+bx) f(a+bx]

AppellF1[1+m, -1+m, -p, 2+m, B
-bc+ad -be+af

b (1+m)

d(a+bx) f(a+bx)
~bc+ad -be+af
d(a+bx) f(a+bx)
_bc+ad  -be+af

d(a+bx) -F(a+bx)] J]

~bc+ad -be+af
Problem 3100: Result unnecessarily involves higher level functions.

(a+bx) | (-bc+ad) fpAppellF1[2+m, -1+m, 1-p, 3+m,

d(be-af) (-1+m) AppellF1[2+m, m, -p, 3 +m,

J(a+bx)m (c+dx)1’m <e+-Fx)3d1x

Optimal (type 5, 445 leaves, 4 steps):
-F(a+bx)1”" (c+dx>2’m (eJr-Fx)2 1

+

5bd 60 b3 d3

fla+bx)™™ (c+dx)*™ (a2d?*f2 (12-7m+m?) ~abdf (15de (3-m) -cf (9+2m-2m?)) +

b? <48d2 2—15cde'F<2+m)+c2F2 (6+5m+m2))—
B S
60 b° d> (1+m)
(bc-ad) (a®d® > (24-26m+9m*-m’) -3a’bd*f> (6-5m+m?) (5de-cf (1+m))+
3ab®df (2-m) (20d*e*-10cdef (1+m)+c*f* (2+3m+m*)) -
b*> (60d’>e’-66cd* e’ f (1+m) +15c*def? (2+3m+m?) - F> (6+11lm+6m* +m’)))
b(c+dx) m

bc-ad

3bdf (adf (4-m) -b (7de-cf (3+m))) x)

(a+bx) Tem (c+dx)™ Hypergeometric2F1[-1+m, 1+m, 2+m, -

bc-ad

Result (type 6, 461 leaves):

d <a+bx)

+
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i(a+bx)m (crdx)™™ [(

2 £42 o _bx dx
18 ace”fx?AppellF1[2, -m, -1+m, 3, s

a c ) /
b x dx
(3acAppe11F1[2,—m,—1+m, 3, -—, -—] +bcmxAppellF1[3, 1-m, -1+m,
a c
b x dx b x dx
4, -—, -—]-ad (-1+m) xAppellF1[3, -m, m, 4, - —, - —| | +
a c a c
) 3 b x d x
16acef? x> AppellF1[3, -m, -1+m, 4, - —, - — |
a c
b x d x
(4acAppe11F1[3,—m,—1+m, 4, -——, -— | +bcmxAppellF1[4, 1-m, -1+m,
a c
b x dx b x dx
5,-—,-—]-ad (-1+m) xAppellF1[4, -m, m, 5, - —, - — || +
a c a c
3 4 b x dx
(Samc x* AppellFi[4, -m, -1+m, 5, - -—

-, ]

a C
b x dx
==, _7} +
a C

b x dx
bcmxAppellFl[S, 1-my -1+m, 6, - —

/

[5acAppe11F1[4, -m, -1+m, 5, -

b x d x 1
ad (-1+m) xAppellF1[5, -m, m, 6, - —, - — |

a c _d(72+m)
d(asbx) | b (c+dx)
4e ﬁ (C+dx> Hyper‘geometr‘iczm[z—m, -m, 3-m, ———
-bc+a

]

bc-ad

Problem 3101: Result unnecessarily involves higher level functions.

J(a+bx)m (crdx)™™ (e+fx)2dx

Optimal (type 5, 260 leaves, 4 steps):

f(adf(3-m -b(5de-cf(2+m))) (a+bx)"" (crdx)”"

12 b2 d2 '
f (a+bx)1”" (c+dx)2’m (e+Fx)

4bd

: ! (bc-ad) (ad? £ (6 5m+m) -

12b*d? (1+m)

2abdf(2—m) (4de—cf(1+m))+b2 (12d2e2—8cde1°(1+m)+c21c2 (2+3m+m2)))
b d n

(a+bx)1+m<c+dx)’m 7<C+ X>

bc-ad

d(a+bx)
Hypergeometric2F1 [—1 +m, 1+m, 24+m, - ————

bc-ad
Result (type 6, 510 leaves):
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b x d x
c(a+bx)" (c+dx)™ (Bae (de+2cf) x> AppellF1[2, -m, m, 3, - —, - —| /
a c
b x d x
(GacAppellFl[Z, -mym, 3, - ——, - ——] +2mx
a C
b x d x b x d x
(bcAppellFl[B, 1-m,m, 4, -—, -—] -adAppellF1[3, -m, 1+m, 4, - —, - —] ) +
a c a c
3 b x d x
(4a1c (2de+cf) x> AppellF1[3, -m, m, 4, - —, - —| /
a c
b x d x b x d x
[3 (4acAppellF1[3, -m,m, 4, -—, -——] +bcmxAppellF1[4, 1-m,m, 5, - —, - —] -
a C a c
b x d x
admxAppellF1[4, -m, 1+m, 5, - —, - — ||| +
a c
2. 4 b x dx
(Sad'F x* AppellF1[4, -m, m, 5, - —, - —] /
a c
b x d x b x d x
[20acAppellF1[4, -m,m, 5, -—, -— | +4bcmxAppellF1[5,1-m, m, 6, - —, - — | -
a c a c
b x d x
4admxAppellF1[5, -m,1+m, 6, - —, 77] _
a c
2 [d(a+bx) \ M . b (c+dx)
ce (7bc+ad) Hyper‘geometr‘1c2F1{1—m, -m, 2-m, D ad }
d (—1+m)
e? x (dJ"’”—bXL)fm Hyper‘geometr‘icZFl{l—m, -m, 2-m,
-bc+ad bc-ad

b§c+dx)}
-1+m ]

Problem 3102: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (crdx)™™ (e+Fx) dx

Optimal (type 5, 145leaves, 3 steps):

f b 1+m d 2-m
@b M lerdx)T 1 ag) (adf (2-m) b (3de-cf (1om)))
3bd 3b%d (1+m)
b d m d b
(a+bx)1”" (cedx)™ M Hypergeometric2F1[-1+m, 1+m, 2 +m, 7M
bc-ad bc-ad

Result (type 6, 322 leaves):
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b x d x
c(a+bx)"‘<c+dx)'m[(3a(de+cf)x2AppellF1[2,—m,m, 3,——,——]/
a c
b x d x
[GacAppellFl[z, —mym, 3, - ——, - — | +2mx
a c
b x d x b x d x
(bcAppellFl{B, 1-m,m, 4, -—, -—| -adAppellF1[3, -m, 1+m, 4, - —, - — | ) +
a c a c
b x d x
(4adfx3AppellF1[3, —mym, 4, -, -] /
a c
b x d x b x d x
[12acAppe11F1[3, -m, m, 4, -—, -— | +3bcmxAppellF1[4, 1-m,m, 5, - —, - — | -
a c a c
b x d x 1
3admxAppellF1[4, -m, 1+m, 5, - —, - —| | - ————
a c d(-1+m)
d(a+bx) )™ b (c+dx)
e|————-| (c+dx) Hypergeometric2F1[1-m, -m, 2-m, —————
-bc+ad bc-ad

Problem 3103: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (c+dx)*"dx

Optimal (type 5, 82leaves, 2 steps):

(bc-ad) (a+bx)*" (c+dx)™

b2 (1+m)
b(c+dx) )" d(a+bx)
E— Hyper‘geometricZFl[—1+m, 1+m,2+my, - ————
bc-ad bc-ad
Result (type 6, 202 leaves):
1
=c(a+bx)" (c+dx)™"
d
b x dx b x dx
[Bad2 x? AppellF1[2, -m, m, 3, - —, - — | / (GacAppellFl[Z, -mym, 3, - ——, - —] +2mx
a C a C
b x d x b x d x
(bcAppe11F1[3, 1-m,m, 4, -—, -—| -adAppellF1[3, -m, 1+m, 4, - —, - — | ) -
a C a C

(%L)’m (c+dx) Hypergeometric2F1[1-m, -m, 2 -m, %]

-1+m

Problem 3104: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

j(a+bx)’" (c+dx)t™

e+ fx
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Optimal (type 5, 230 leaves, 6 steps):
d(de—cf) (a+bx)1+’"(c+dx)‘m 1
(bc-ad) f2m 2 m

(be-af) (c+dx)
(de-cf) (a+bx)
b(c+dx> m

bc-ad

(de-cf) (a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1-m, +

(d (b (de—cf(l—m)) —ad-Fm) (a+bx)1”" (c+dx)m(

d (a+bx)
bc-ad

I|/ (b (bc-ad) fn(1-m)

Hyper‘geometr‘icZFl{m, 1+m, 2+m, -
Result (type 6, 622 leaves):
[(a+bx)m (c+dx)™

(—d (-bc+ad)e(be-af) (-1+m) (2+m) (a+bx) AppellF1[1+m, m, 1, 2+m,

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

-c(bc-ad)f(be-af) (-1+m) (2+m) (a+bx)

-m

d(a+bx) f(a+bx] (- dx)

-bc+ad ’ -be+af

d(a+bx)
-bc+ad
d(a+bx) -F(a+bx)

| +b(1+m) (

AppellF1[1+m, m, 1, 2+m,

(e+fx) |(bc-ad) (be-af) (2+m) AppellF1[1+m, m, 1, 2+m, s +
-bc+ad -be+af
d b f b
(a+bx) | (-bcf+adf) AppellF1[2+m, m, 2, 3+m, (a+bx) (2 X>}+

-bc+ad ’ -be+af
d(a+bx) 'F(a+bx)

“bc+ad  -be+af

d(-be+af)mAppellF1[2+m, 1+m, 1, 3+m,

b(c+dx)
bc-ad

]

Hypergeometric2F1 [1 -m, -m, 2-m,

]/ [bf(l—m) (1+m) (e+fx)
d(a+bx) f(a+bx]
~bc+ad  -be+af
d(a+bx) f(a+bx)

-bc+ad ’ -be+af

Problem 3105: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

((bcad) (be-af) (2+m) AppellF1[1+m, m, 1, 2+m,

(a+bx) | (-bcf+adf)AppellF1[2+m, m, 2, 3+m,

d(a+bx) f(a+bx]

_bc+ad -be+af

d(-be+af)mAppellF1[2+m, 1+m, 1, 3+m,

J(a+bx)m (c+dx)1’m x

(e+-Fx)2
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Optimal (type 5, 190 leaves, 6 steps):

b m d 1-m
(axbx)" [c+dx) . 1 (adf (1-m)-b(de-cfm))
-F(e+Fx) £2 (befaF)m
de-cf b
(a+bx>"'(c+dx)*mHyper‘geometriczFl[l, m, 1+m, ( e-c )(a+ x) . 1
(be-af) (c+dx)  fm
(b (cedx) " ‘ d (a+bx)
d(a+bx)" (c+dx)™ o ad Hypergeometric2F1[m, m, 1+m, - —————
c-a

bc-ad
Result (type 6, 461 leaves):
1

(be-af) (1+m) (e+fx)

(a+bx)1”" (c+dx)’m

d b f b
_[(d (bc-ad) (be—af)3(2+m)AppellF1[1+m,m, 1, 2+m, (2 X>, (2+bx)
-bc+ad -be+af

1)/

(bf (-be+af)

d b f b
((bcad) (be-af) (2+m)AppellF1[1+m,m, 1, 2+m, (2 X>, (a+bx)
-bc+ad -be+af

+

d(atbx) f(as+b
(a+bx) | (-bcf+adf) AppellF1[2+m, m, 2, 3+m, (a+bx) (a+bx)

-bc+ad ’ -be+af

)1

+

d<a+bx> 'F(a+bx>
d(—be+a-F)mAppellF1[2+m,1+m, 1, 3+m, ,
-bc+ad -be+af

m

(be-af) (c+dx
(bc-ad) (e+fx)

C

(-de+cf) (a+bx)
Hypergeometric2F1[m, 1+m, 2 +m,
(bc-ad) (e+fx]

1
.F
m

(be-af) (c+dx)
(bc-ad) (e+fx)

de

(-de+cf) (a+bx)
Hypergeometric2F1[m, 1+m, 2 +m,
(bc-ad) (e+fx)

Problem 3106: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx)*™

(e+fx>3

dx

Optimal (type 5, 85leaves, 1 step):

de-cf b
[(bc—ad)z(a+bx)1*m (c+dx) *"Hypergeometric2F1[3, 1+m, 2 +m, (de-cf) (a+bx)

(be-af) (c+dx)
((be-af)®(1+m)]

1)/

Result (type 5, 933 leaves):
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[(a+bx)1*m (c+dx)™|-de (be—aﬂ2 (1+m) (c+dx)

[(de—cf) (a+bx),
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

1, m| -

(72be+a1c (1+m) +bf <71+m) x) HurwitzLerchPhi

2(af(1+m)+b(-e+fmx)) HurwitzLerchPhi |

> 1, 14m]+

f(l+m) (a+bx) HurwitzLerchPhi | ,1,2+m) | +cf (be—af)2 (1+m)

(de-cf) (a+bx]
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

(c+dx) | (-2be+af (1+m) +bf (-1+m) x) HurwitzLerchPhi | , 1, m| -

2 (af (1+m) +b (—e+-me)) HurwitzLerchPhi |

,1,1+m]+

, 1, 24m] |+

f (1 + m) (a +b x) HurwitzLerchPhi [

(be-af) (c+dx)\"
(bc-ad) (e+fx)

d(2be-2af) (e+fx) |(be-af) (c+dx)

(de-cf) (a+bx)

(a-F (1+m) +b (—e+-me)) Hur‘witzLer‘chPhi[
(be—af) (c+dx)

, 1, m) - (a+bx)

[(af (1em) (<2cfed (e-Fx)) +b (cf (e (2+m) —Fmx) +de (-e=F (1+2m) x)))

(de-cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi | R N

(de-cf) (a+bx]
(be-af) (c+dx)

(-de+cf) (a+bx>] ]/

(bc-ad) (e+fx)

f(-de+cf) (1+m) (a+bx) HurwitzLerchPhi| ,1,2+m]

Hypergeometric2F1[m, 1+m, 2 +m,

(f (2be-2af) (be-af) (1+m)
(e+fx)2
((beaf) (c+dx) (af (1+m) +b (-e+fmx))

(de-cH) (a+bx),
(be-af) (c+dx)

HurwitzLerchPhi | 1, m| -

(a+bx) ((a-F (1+m) (-2cf+d (e-fx))+b(cf(e(2+m)-Ffmx)+de (-e+f (1+2m)x)))

(de-cf) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi | , 1, 14m] +

(de-cf) (a+bx)

f (—de+c-F) (1+m) (a+bx) Hur‘witzLer‘chPhi[ (b -F> ( y )
e-a c+dx

, 1, 2+m]

|
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Problem 3107: Result more than twice size of optimal antiderivative.

dx

J(a+bx)m <c+dx)1’"‘

(e+Fx)*

Optimal (type 5, 176 leaves, 2 steps):
fla+bx)™" (crdx)®"

+

73(be—af) (de-cf) (e+fx)?
((bc—ad)z(b (3de-cf (2-m))-adf (1+m)) (a+bx)™" (c+dx) "

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [3, 1+m, 2+m,

] /(3 (be-af)* (de-c#) (1+m)]

Result (type 5, 3837 leaves):

[d (be—af>4 (a+bx>1*m (c+dx)™

(de-cf) (a+bx)
[(—2be+af(1+m)+bf(—1+m) x) HurwitzLerchPhi | , 1, m] -
(be-af) (c+dx)
de-cf b
2 (af (1+m) +b(—e+me))Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1, 1+m] +

(be-af) (c+dx)
(de-cf) (a+bx]
(be-af) (c+dx)

f (1+m) (a+bx) HurwitzLerchPhi | ,1,2+m]

/

f(2be-2af) (—be+a-F>3 (e+fx>2 (be-af) (-af (1+m)+b(e-fmx))

de-cf) (a+bx)
HurwitzLerchPhi | v ) (crdn) > 1, m]+ y
e-a c+dx c+dx

(a+bx)

((a-F (1+4m) (-2cf+d(e-fx))+b(cf(e(2+m)-Ffmx)+de(-e+f (1+2m)x)))

[<de—c-F) (a+bx)
(be-af) (c+dx)

HurwitzLerchPhi , 1, 14m] 4

(de-cf) (a+bx]
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

f(-de+cf) (1+m) (a+bx] HurwitzLerchPhi | ,1,2+m]

]+

(c (a+bx)™" (c+dx)*™" |6 (be—af)zHur‘witzLer‘chPhi[ , 1, m]

(de-cf) <a+bx)’
(be-af) (c+dx)
[(de—cf) (a+bx>)
(be-af) (c+dx)

6 (be—a'F)zmHur‘witzLer‘chPhi[ 1, m| +

6f (be-af) (a+bx) HurwitzLerchPhi 1, m| +
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(de-cf) (a+bx]

6f(-be+af)m (a+bx) HurwitzLerchPhi |

,1,m]+

(be-af) (c+dx)

de-cf b

22 (a+bx)?HurwitzLerchPhi | (de-cf) (a+bx) ,m| -
(be-af) (c+dx)
de-cf b

f2m (a+bx)?HurwitzLerchPhi | (de-cf) (a+bx) , 1, m| -
(be-af) (c+dx)

[(de—cf) (a+bx))
(be-af) (c+dx)
(de-cf) (a+bx)

22 m? (a+bx) 2 HurwitzLerchPhi

1,m]+

2 md (a+bx)2Hur'witzLer'chPhi[ , 1, m] -
(be-af) (c+dx)
de-cf b
6(be—a-F)ZHur‘witzLer‘chPhi[( e-cf) (a~ X>,1, 1+m] -
(be-af) (c+dx)
de-cf b
6(be—a-F)ZmHur‘wi‘cher‘chPhi[< e-cf) (arbx] > 1, 14m|+
(be-af) c+dx)

e-cf) (a+bx)

(
(
(d
(b

12f (be-af)m(a+bx) HurwitzLerchPhi | , 1, 1+m] +
e-af) (c+dx|
de-cf b
12f (be-af)m® (a+bx) Hur‘w1tzLer‘chPh1[( e-cf) (arbx) 1, 1+m| +
e-a c+dx
be-at) (crax)
de-cf b
3-F2m(a+bx)2Hur‘wi‘cher‘chPhi[< e-cf (a~ X>,1 1+m| -
be-af) (c+dx)
de-cf b
3f2m3 (a+bx)2Hur‘witzLer‘chPhi[( e-cf) (a~ X>,1,1+m]+
(be-af) (c+dx)
de-cf b
6f(-be+af) (a+bx) Hur‘witzLer‘chPhi[< e-cf) (ar X),1,2+m}+
e-a c+dx
beat) (coax
(de-cf) (a+bx)
12f (-be+af)m(a+bx) HurwitzLerchPhi| ,1,2+m] +
(be-af) (c+dx)
de-cf b
6f(-be+af)m’ (a+bx) HurwitzLer‘chPhi[( e-cf) (arbx) , 1, 24m) +
e-a c+dx
be-af) (coax)’
de-cf b
31‘:2m(a+bx)2Hur‘wi‘cher‘chPhi[< e-cf) (ar X),1,2+m}+
(be-af) (c+dx)
-cf b
6 2 m? (a+bx)2Hur‘witzLer‘chPhi[( e-cf) (a+ X>,1,2+m]+
be-af) (c+dx]
de-cf b
3f2m? (a+bx)2Hur'witzLer‘chPhi[( e-cf) (ax X>,1,2+m]7
(be-af) (c+dx)
de-cf b
22 <a+bx)2Hur‘witzLer‘chPhi[< e-cf) (a+ X),1,3+m}—
(be-af) (c+dx)
de-cf b
51‘2m(a+bx)zHur'wi‘l:zLer‘chPhi[< e )(a+ X),1,3+m}—

(be-af) (c+dx)
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(de-cf) (a+bx]
(be-af) (c+dx)
{(defcf) (a+bx)
(be-af) (c+dx)

4f2m? (a+bx)*HurwitzLerchPhi| ,1,3+m] -

/

(befaf) (c+dx) (azf2 (2+3m+m2) +2abf(1+m) (72e+fmx) +

f2m’ (a+ bx)2 HurwitzLerchPhi , 1, 3+m]|

3 (1+m) (e+fx)3

(de-cf) (a+bx)
(be-af) (c+dx)

b> (2e?-4efmx+f> (-1+m) mx?)) HurwitzLerchPhi | , 1, m) -

(a+bx) | (a®f* (2+3m+m?) (-3cf+d(e-2fx))-2abf (1+m)

(cf(-e(6+m) +2Ffmx) +d (2e*-2ef (2+m) x+Ff>mx?)) +
b? (cF (72e2 (3+2m) +2efm (3+m) x - f2 <71+m) mxz) +de (2e274ef(1+2m) X +
(de—cf) (a+bx)
(be-af) (c+dx)

f2m (1+3m) x?) ) ) HurwitzLerchPhi | A

f(l+m) (a+bx) |(af (2+m) (-2de+3cf+dfx)+bcf(-e(6+m) +2Ffmx) +

(de-cf) (a+bx)

bde (4e-f (2+3m) x))Hur‘wi‘cher‘chPhi[(b ) (cra >,1,2+m]+

e-a c+dx

de-cf b

f(de-cf) (2+m) (a+bx] Hur‘witzLer‘chPhi[Ebe C-F; EaerX; 1, 3+m} ]]

e-a c+dx

de-cf b

de (a+bx)™" (c+dx)*™" 6(be—af)ZHur‘witzLer‘chPhi[( e-cf) (arbx] , 1, m]
(be-af) (c+dx)

[(de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx>,
(be-af) (c+dx)

6 (be—af)zmHur‘witzLer‘chPhi , 1, m] o+

6f(be-af) (a+bx] HurwitzLerchPhi | 1, m| +

de-cf b
6f(-be+af)m (a+bx) Hur‘witzLer‘chPhi[( e-cf) [ar X>,1, m| +
(be-af) (c+dx)
de-cf b
22 (a+bx)2Hur‘witzLer‘chPhi[< e-cf) (a- X),l, m| -
(be-af) (c+dx)
de-cf b
Fzm(a+bx)2Hur‘witzLer'chPhi[( e-cf) (a- X),l, m| -
(be-af) (c+dx)

{(de—cf) (a+bx),
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
e-cf) (a+bx)
(be-af) (c+dx)

2 2 m? (a +b x) 2 HurwitzLerchPhi

2 m3 (a +b x) 2 HurwitzLerchPhi [

6 (be—af)zHur‘witzLer‘chPhi[ ,1,1+m] -
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(de-cf) (a+bx)

(be-af) (c+dx)
(de-cf) (a+bx)
(b

6 (be-af)?mHurwitzLerchPhi | , 1, 1+m]+

12f (be-af) m(a+bx) HurwitzLerchPhi | , 1, 14m] 4
e-af) (c+dx|
de-cf b
12f (be-af)m® (a+bx) Hur‘witzLer‘chPhi[( e-cf) [a~ X>,1,1+m]+
(be-af) (c+dx)
de-cf b
31C2m(a+bx)2Hur'witzLer'chPhi[< e-cf) (ar X),1,1+m}—
(be-af) (c+dx)
de-cf b
3F2m3 (a+bx)2Hur'witzLer'chPhi{( i >Ea+ X>,1,1+m]+

(be-af) (c+dx)

(de-cf) (a+bx)
6F(—be+a-F) (a+bx) Hur‘witzLerchPhi[( -F)( )
be-a c+dx

(de-cf) (a+bx

, 1, 2+m) +

12f (-be+af)m(a+bx) HurwitzLerchPhi| ) >,1,2+m]+
(be-af) (c+dx)
de-cf b
f(-be+af)m” (a+bx) Hur‘witzLer‘chPhi[( e-cf) (a+ X>,1,2+m]+
(be-af) (c+dx)
de-cf b
31‘=2m(a+bx)zHur‘wi‘cher'chPhi[< e-cf) (ax X),1,2+m}+
(be-af) (c+dx)
b
6 2 m? (a+bx)2HurwitzLer‘chPhi{( ~cf) (arbx) , 1, 24m] +
(be-af )(c+dx)
de-cf b
3f2m3 (a+bx)2Hur‘witzLer‘chPhi[( e-cf) (arbx] , 1, 2+m]
(be-af) (c+dx)
de-cf b
22 (a+bx)2Hur‘witzLer‘chPhi[< e-cf) (ar X),1,3+m}—
(be-af) (c+dx)
de-cf b
5-F2m(a+bx)zHur‘\/ui‘cher'chPhi[< e-cf) (a+ X>,1,3+m}—
(be-af) (c+dx)
de-cf b
4 2 m? (a+bx)2HurwitzLerchPhi[( e-cf) (a+ X>,1,3+m]—

(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

f2m (a+ bx)2 HurwitzLerchPhi | ,1,3+m]|

/

[3{(1+m)(e+£xﬁ

de-cf b
b2 (2e2—4e-me+-F2(—1+m)mx2>)Hur‘wi‘cher‘chPhi[< e-cf) (arbx]

(be-af) (c+dx)
(a+bx) | (a*f* (2+3m+m?) (-3cf+d(e-2fx))-2abf (1+m)

(cf(-e(6+m) +2fmx) +d (2e*-2ef (2+m) x+Fmx?)) +

b (cf (-2e*(3+2m) +2efm (3+m) x-F* (-1+m)mx?) +de (2e*-4ef (1+2m) x+

(be—aF) (c+dx) (aZ-F2 (2+3m+m2) +2ab-F(1+m) (—2e+-me) +

, 1, m] -
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(de-cf) (a+bx]
(be-af) (c+dx)

f2m (1+3m) x?) ) ) HurwitzLerchPhi | > 1, 14m) +

f(l+m) (a+bx) |(af (2+m) (-2de+3cf+dfx)+bcf(-e(6+m) +2Ffmx) +

bde (4e-f (2+3m) x)) HurwitzLerchPhi | Ez::i; E:i:z;, 1, 2+m] +
f(de-cf) (2+m) (a+bx] HurwitzLerchPhi | E:Z::i; E::z:;, 1, 3+m] )}

Problem 3108: Result more than twice size of optimal antiderivative.

b m d 1-m
J(a+ X) (c+ x) x
(e+fx)5
Optimal (type 5, 311 leaves, 4 steps):
f(a+bx)1”" (c+dx)2’m -F(b (5de—c-F(3—m))—ad-F<2+m)) (a+bx)1”“ (c+dx)2’m
4 (be-af) (de-cf) (e+fx)* 12(be—af)2(de—cf)2<e+fx)3

(bc—ad)2 <2abd-F (4de—c-F (Z—m)) <1+m> - a?d?f? <2+3m+m2> -

b? (12d?e*-8cdef (2-m) +c2f? (6-5m+m?))) (a+bx)1*’" (c+dx)’1’m

([de-c#) (arox) ; 2
<be*a'F) (c+dx>} /(12(be—af> (de-c-F) (1+m))

Hypergeometric2F1[3, 1+m, 2 +m,

Result (type 5, 63464 leaves) : Display of huge result suppressed!

Problem 3109: Result more than twice size of optimal antiderivative.

dx

J(a+bx>m (crdx)t™

(e+fx>6

Optimal (type 5, 542 leaves, 5steps):
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f(a+bx)1”" (c+dx)2’m f(b(7de-cf(4-m))-adf (3+m)) (a+bx)1”“ (c+dx)2’m
5(be-af) (de-c¥) (e+Fx)5_ 20 (be-af)? (de-cf)? (e+fx)*
(-F(azdzw‘:2 (6+5m+m”*) —abdf (3de (7+4m) -cf (9+2m-2m*)) +

b> (27d*e*-3cdef (11-4m) + > f* (12-7m+m?))) (a+bx)1”" (c+dx)2’m)/

1

60 (be-af)® (de-cf)? (1+m)
(bc-ad)? (3a2bd*f2 (5de-cf (2-m)) (2+3m+m?) ~a>d®> > (6+11m+6m? + m?) -

3ab®df (1+m) (20d*e*-10cdef (2-m) +c*f* (6-5m+m”)) +

b’ (60d’e’®-66cd’e®f (2-m) +15c*def? (6-5m+m’) - > > (24-26m+9m* -m’) ) )
(de-cf) (a+bx)
(be-af) (c+dx)

(60(be—af)3 (de-cf)? (e+fx)3) +

(a+bx)™™ (c+dx) *"Hypergeometric2F1[3, 1+m, 2+ m,

Result (type 5, 136671 leaves) : Display of huge result suppressed!

Problem 3110: Result more than twice size of optimal antiderivative.

J(a+bx)"‘ (crdx)>™ (e+fx)Pdx

Optimal (type 6, 133 leaves, 3 steps):

b d m
bsi(bc—ad)2 (a+bx)1”" (c+dx)'"‘ [(c+x) (e+Fx)P
(1+m) bc-ad
b(e+-Fx) P d(a+bx) -F(a+bx)
————"| AppellF1[1+m, -2+m, -p, 2+m, - , -
be-af bc-ad be-af

Result (type 6, 300leaves):

[(bcad) (be-af) (2+m) (asbx]™" (csdx)?™ (e+fx)?

1)/

((bc—ad) (be-af) (2+m) AppellF1[1+m, -2+m, -p, 2+m,

d(a+bx> 'F(a+bx)

Appe11F1[1+m, -2+m, -p, 2+m, R
-bc+ad -be+af

b (1+m)

d(a+bx) f(a+bx]
“bc+ad  -be+af :
d(a+bx) f(a+bx)
“bc+ad -be+af
d(a+bx) -F(a+bx)] ]]

-bc+ad ’ -be+af

(a+bx) [(bc+ad) fpAppellF1[2+m, -2+m, 1-p, 3+m,

d(be-af) (-2+m) AppellF1[2+m, -1+m, -p, 3+m,

Problem 3111: Result unnecessarily involves higher level functions.

J(a+bx)m (c+dx)2’m (e+fx)3dlx

Optimal (type 5, 447 leaves, 4 steps):
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-F(a+bx)1”" (c+dx>3’"’ (eJr-Fx)2 1

6bd +120b3d3
fla+bx)™ (c+dx)>™ (a2d?*f2 (20-9m+m?) -2abdf (9de (4-m) -cf (6+2m-m?)) +
b2 (70d2 2—18cdef(2+m)+c21:2 (6+5m+m2))—
4bdf (adf (5-m)-b(8de-cf (3+m)))x) - !
120b%d? (1 +m)
(bc—ad)2<a3d3f3 (60 -47m+12m? -m’) -3a*bd*f* (12-7m+m?*) (6de-cf (1+m)) +
3ab®df (3-m) (30d*e*-12cdef (1+m)+c*f* (2+3m+m*)) -
b*> (120d*e®-90cd?e®f (1+m) +18c’def® (2+3m+m?*) - (6+11m+6m” +m’)))
(abx) " (cdx] b (c+dx) d(a+bx)
bc-ad bc-ad

m

Hypergeometric2F1 [—2 +m, 1+m, 2+m, -

Result (type 6, 467 leaves):
1

b x d x
*<a+bx)m(c+dx)2'm (18ace2fx2AppellF1[2, -m, -2 +m, 3,—*,—*]/
4 a c
b x d x
[3acAppe11F1[2, -m, -2+m, 3, -——, - —| +bcmxAppellF1[3, 1-m, -2 +m,
a c
b x dx b x dx
4, -—, -—]-ad (-2+m) xAppellF1[3, -m, -1+m, 4, - —, - — | | +
a c a c
)3 b x d x
16acef? x> AppellF1[3, -m, -2+m, 4, - —, - — |
a c
b x d x
(4acAppe11F1[3, -m, -2+m, 4, - —, _7} +bcmxAppellF1[4, 1-m, -2+m,
a c
b x d x b x d x
5, -—, -—] -ad (-2+m) xAppellF1[4, -m, -1+m, 5, - —, - —| | +
a c a c
- b x d x
(Sac-F X AppellF1[4, -m, -2+m, 5, - ,—f] /
a c
b x d x
[5acAppe11F1[4, -m, -2+4m, 5, - ——, - — | +
a c
b x d x
bcmxAppellFl[S,l—m,—2+m, 6,—7,77]—
a c
b x dx 1
ad (-2+m) xAppellF1[5, -m, -1+m, 6, - —, - — | | - ————
a c d(-3+m)
d(a+bx)\™ b (c+dx)
43 | ———~ (c+dx) Hypergeometric2F1[3 -m, -m, 4 -m, ————"
-bc+ad bc-ad

Problem 3112: Result unnecessarily involves higher level functions.

J(a+bx)"‘ (c+dx)2’"' <e+fx)2d1x

Optimal (type 5, 262 leaves, 4 steps):
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fladf(4-m -b(6de-cf(2+m))) (a+bx)1”“ (c+dx)3’m
20 b? d?
flatbx)™™ (c+dx)>™" (e+fx) 1

+

+ (bc-ad)? (a2d? 2 (12-7m+m?) -
5bd 20b°d? (1+m)

2abdf (3—m) (5de—cf(1+m)> +b? (20d2e2—10cdef<1+m) +c?f? (2+3m+m2))>

b d n
(a+bx)1*m (c+dx)™ 7<C+ X)

d(a+bx)
bc-ad

bc-ad

Hypergeometric2F1[-2+m, 1+m, 2 +m, -

Result (type 6, 340leaves):

1 b x d x
—<a+bx)’"(c+dx)2’m (QacefszppellFl[Z, -m, -2+m, 3,77,*7]/
3 a @
b x d x
[3acAppellF1[2, -m, -2+m, 3, - —, —f} +bcmxAppellF1[3, 1-m, -2+m,
a C
b x d x b x d x
4, -—, -——] -ad (-2+m) xAppellF1[3, -m, -1+m, 4, - —, - —| | +
a C a C
- b x d x
(4ac-F X AppellFl[B, -m, —2+m, 4, - —, *7] /
a C
b x d x
[4acAppellF1[3, -m, -2+m, 4, - s *7} +
a C
b x d x
bcmxAppellF1[4,1—m,72+m, 5,77,*7]*
a d
b x d x 1
ad (-2+m) xAppellF1[4, -m, -1+m, 5, - —, - —| | - ————
a c d(-3+m)
d(a+bx)\™ b (c+dx)
32 | —— L (c+dx) Hyper‘geometr‘icZFl[B—m, -m,4-m, ————
-bc+ad

bc-ad

Problem 3113: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (c+dx)2’m (e+fx)dx

Optimal (type 5, 147 leaves, 3 steps):

£ b 1+m d 3-m
(a+ x) (c+ x) ) 1 (bC—adV(adf<3*m>7b<4de7Cf<1+mH)
4bd 4b*d (1+m)
b d m d b
(a+bx)1”" <c+dx)’m M Hyper‘geometr‘icZFl[—2+m, 1+m, 2+m, —M
bc-ad bc-ad

Result (type 6, 509 leaves):
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c(a+bx)™ (c+dx) ™" 3ac(2de+cf>x2Appe11F1[2,7m,m,3,7—,7—]/
a c
b x d x
(GacAppellFl[Z, -m,m, 3, - —, - —] +2mx
a c
b x d x b x d x
(bcAppe11F1[3, 1-m,m, 4, -—, -—] -adAppellF1[3, -m, 1+m, 4, - —, - —] ) ‘
a c a c
3 b x d x
(4ad(de+2cf)xAppellF1{3,—m,m,4,——,_—]/
a c
b x d x b x d x
[3 (4acAppellF1[3, -m,m, 4, -—, -——] +bcmxAppellF1[4, 1-m,m, 5, - —, - —] -
a c a c
b x d x
admxAppe11F1[4, -my,1+m, 5, - —, _—} +
a c
2 4 b x dx
(Sad f x* AppellF1[4, -m, m, 5, - —, - — | /
a c
b x dx b x dx
[20acAppellF1[4, -m,m, 5, -—, -— | +4bcmxAppellF1[5,1-m, m, 6, - —, - — | -
a c a c
b x d x
4admxAppellF1[5, -m, 1+m, 6,7—,7—] -
a c

e (‘Ma*—b“) " Hypergeometric2F1 [1-m, -m, 2-m, Bledx]
-bc+ad bc-ad

d (—1+m)

cex (Ma*—b“) " Hypergeometric2F1[1-m, -m, 2 —m, 2l ]
-bc+ad bc-ad

-1+m

Problem 3114: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (c+dx)*"dx

Optimal (type 5, 84 leaves, 2 steps):

(bc-ad)? (a+bx)™™ (c+dx)™

b3 (1+m>
b(c+dx) m d(a+bx)
————| Hypergeometric2F1[-2+m, 1+m, 2+m, - ———*
bc-ad bc-ad

Result (type 6, 319leaves):
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1c (a+bx)rn (c+dx>’m

2 2 b x d x b x dx
3acd?x?AppellF1[2, -m, m, 3, - —, - —| / 3acAppellF1(2, -m,m, 3, - —, - —] +mx
a C a C
b x d x b x d x
(bcAppellFl[s, 1-m,m, 4, -—, -—| -adAppellF1[3, -m, 1+m, 4, - —, - — ||| +
a C a C
3 3 b x d x
4ad’x AppellF1[3, -m, m, 4, - —, *_]
a C
b x dx b x dx
[12acAppellF1[3, -m, m, 4, -—, -—| +3bcmxAppellF1[4, 1-m,m, 5, - —, - — | -
a C a C
b x d x 1
3admxAppellF1[4, -m, 1+m, 5, - —, *—] -
a C -1+m
d{a+bx))™" ) b (c+dx)
c|l——| (c+dx) Hypergeometric2F1[1-m, -m, 2-m, ————"
-bc+ad bc-ad

Problem 3115: Result unnecessarily involves higher level functions.

dx

J(a+bx)'" (crdx)®™
e+fx
Optimal (type 5, 370leaves, 6 steps):
—((d (2abcdf?m-a?d*f2m-b? (2d’e*-4cdef+c?f (2+m))) (a+bx)™™" (c+dx)’m)/
d> (a+bx)*" (c+dx)™ 1

2b% (bc-ad) £m —
(20 ) m) - 207 f =y

be-af d
e-cf a+bx c +dx) " Hypergeometric2F1|1, -m, 1-m, €@ crex +
d 2 m m ( )( )

(de-cf) (a+bx)

[d (2abdf (de-cf (2-m))m+a*d*f> (1-m)m-

m

b<c+dx)

b? (2d2e2—2cde'F (Z—m) +c2F? (273m+m2))) (a+bx)1*m <c+dx)m[
bc-ad

d (a+bx>

Hypergeometric2F1 [m, 1+m, 2+m, -
bc-ad

||/ (20% (bc-ad) £n(1m))

Result (type 6, 303 leaves):
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_([(bc—ad) (be-af)? (2+m) (a+bx)*™ (c+dx)>™

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

AppellF1[1+m, -2+m, 1, 2+m,

] /(b(—be+af) (1em) (e+fx)
d(a+bx) -F(a+bx)]Jr
~bc+ad -be+af
d(a+bx) f(a+bx)
_bc+ad -be+af )
d(a+bx) f(a+bx)
/]

-bc+ad ’ -be+af

(bc-ad) (be-af) (2+m) AppellF1[1+m, -2+m, 1, 2+m,

(a+bx) ((bcf+adf) AppellF1[2+m, -2+m, 2, 3+m,

d(be-af) (-2+m) AppellF1[2+m, -1+m, 1, 3+m,

Problem 3116: Result unnecessarily involves higher level functions.

dx

J(a+bx)'" (c+dx)®™

(e+-Fx)2

Optimal (type 5, 316 leaves, 7 steps):
2d? (de-cf) (a+bx)1*m (c+dx)™ (de—cF)2 (a+bx)1+m (c+dx)™
- +

+

(bc-ad) fm f2 (be-af) (e+fx)

M“““ (adf (2-m) -b (2de-cFm)) (a+bx)"

be-af d
(c +dx) "Hypergeometric2F1[1, -m, 1-m, (be-af) (c+dx) N
(de-cf) (a+bx)

bc-ad

m

(dz (b(2de-cf (2-m))-adfm) (a+bx)1*m (c+dx)m[

d(a+bx)

Hypergeometric2F1 [m, 1+m, 2+m, -
bc-ad

I|/ (b (bc-ad) £n(1em)

Result (type 6, 291 leaves):

[(bcad) (be-af) (2+m) (a+bx>1+"‘ (C+dx>2—m

d b f b
AppellF1[1+m, -2+m, 2, 2+m, (a X>, (2 X)}J/(b<1+m> (e+-Fx)2
-bc+ad -be+af

d(a+bx) f(a+bx)
_bc+ad -be+af
d<a+bx) 'F(a+bx>
~bc+ad -be+af
d(a+bx) f(a+bx)} ])

-bc+ad ’ -be+af

((bc—ad) (be-af) (2+m) AppellF1[1+m, -2+m, 2, 2+m,

(a+bx) [(2bcf+2adf) AppellF1[2+m, -2+m, 3, 3+m,

d(be-af) (-2+m) AppellF1[2+m, -1+m, 2, 3+m,
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Problem 3117: Result unnecessarily involves higher level functions.

dx

J(a+bx>m (c+dx)2’"I

(e+fx)3

Optimal (type 5, 362 leaves, 7 steps):
(be-af) (a+bx) ™™ (c+dx)*" (adf(2-m)-b(3de-cf (1+m))) (a+bx) ™" (c+dx)*"

+

2 f2 (e+1:x)2 2f2 (de-cf) (e+fx)

((2abdf(2—m) (de—c-Fm) -b? (2d*e*-2cdefm-c*f* (1-m) m) - a%d? f? (2—3m+m2))

1)/

(de-cf) (a+bx)
(be-af) (c+dx)

(a+bx) L (c+dx) Y™ Hypergeometric2F1[1, -1 +m, m,

1

(2-F3 (be—af) (de—c-F) (1—m)) - ——d (bc—ad) (a+bx)’1+m (c+dx>’m
2 (1-m)
b<c+dx> n d(a+bx)
e Hyper'geometr‘iCZFl[—1+m, -1+m,my, -———
bc-ad bc-ad

Result (type 6, 304 leaves):

(bc-ad) (be-af)* (2+m) (a+bx)¥" (c+dx)*"

d(a+bx) f(a+bx)

_bc+ad -be+af

AppellF1[1+m, -2+m, 3, 2+m,

] /(b (‘beaf)® (1+m) (e+Fx)
d<a+bx) f(a+bx>
—bc+ad, -be+af
d(a+bx) F(a+bx>]
—bc+ad’ -be+af

1))

(bc-ad) (be-af) (2+m) AppellF1[1+m, -2+m, 3, 2+m,

+

(a+bx) ((—3bcf+3adf) AppellF1[2+m, -2+m, 4, 3+m,

d<a+bx) ‘F<a+bx>

-bc+ad ’ -be+af

d(be-af) (-2+m) AppellF1[2+m, -1+m, 3, 3+m,

Problem 3119: Result more than twice size of optimal antiderivative.

dx

J(a+bx>"' (c+dx)>™

(e+fx>5

Optimal (type 5, 176 leaves, 2 steps):

3
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f (a+bx)1”" (c+dx)3’m
- +

4 (be-af) (de-cf) (e+fx)*

(bc—ad)3 (b(4de-cf (3-m))-adf (1+m)) (a+bx>1”" (c+dx>’1’m

(de-cf) (a+bx)
(be-af) (c+dx)

Hypergeometric2F1 [4, 1+m, 2+m,

] /(4(be—af)5 (de-cf) (1+m))

Result (type 5, 3314 leaves):

(a+bx)1”" (c+dx)3”"

(de-cf) (a+bx)
(be-af) (c+dx)
{(de—c-F) (a+bx)
(be-af) (c+dx)

(-4be+af (1+m) +bf (-3+m) x) HurwitzLerchPhi | , 1, -2+m] +

4 (3be-af (1+m)-bf (-2+m) x) HurwitzLerchPhi , 1, -1+m] -

(de-cf) (a+bx),
(be-af) (c+dx)
(de-cf) (a+bx),
(be-af) (c+dx)

(de—cF) (a+bx)
6a-FmHur'witzLer'chPhi[ (b f) ( J )
e-a c+dx

12 b e HurwitzLerchPhi [

1,m}+

6 a f HurwitzLerchPhi | 1, m| +

, 1, m] - 6bf xHurwitzLerchPhi [

(de-cf) (a+bx]) de-cf) (a+bx)

, 1, m| +6bfmxHurwitzLerchPhi | , 1, m| o+
(be-af) (c+dx) (be-af) (c+dx)
(de-cf) (a+bx)
4b e HurwitzLerchPhi | ,1,14m] -
(be-af) (c+dx)
(de-cf) (a+bx)
4a-FHur'witzLer‘chPhi[ < ( ) > 1, 1+m} -

[(de—c-F) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

4 afmHurwitzLerchPhi

4 b fmxHurwitzLerchPhi | , 1, 14m] 4

a-FHur‘witzLer'chPhi[ , 1, 2+m} +

(de—cf) (a+bx)
a f mHurwitzLerchPhi | , 1, 2+m) ¢
(be-af) (c+dx)
(de—cf) (a+bx)
b-FxHur‘witzLer'chPhi[ > 1, 2+m} +
(be—af) (c+dx)
de—c-F) (a+bx
b f mx HurwitzLerchPhi | ,1,2+m}]/
(be—af) (c+dx)
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4 (e+-Fx)4 ((beaf) (c+dx) (3be-af (1+m) -bf (-2+m) x|

(de-cf) (a+bx)
[<be—a-F) (c+dx)
b> (dex (9e+f (5-4m) x) +c (6e®-3efmx+f> (-2+m) x?)) +

ab(cf(3e(4+m +f (4-5m)x)+d(-3e*+ef (8+5m) x-3Ff(-1+m)x?)))
(de-cf) (a+bx

HurwitzLerchPhi , 1, -2+m] + (aF (1+m) (-4cf+d(e-3fx)) -

HurwitzlerchPhi | , 1, -1em] o+

12abce fHurwitzLerchPhi | (

3a%de fHurwitzLerchPhi | (

6 a? ¢ £ HurwitzLerchPhi | v A (cra ),
e-a c+dx

(de-cf) (a+bx) ,
(be-af) (c+dx)

3abcefmHurwitzLerchPhi |

X (defcf) <a+bx)
3a?defmHurwitzLerchPhi | , 1, m|+
(be—af) <c+dx)
de-cf b
6a2cf2mHur‘witzLer'chPhi[< e-cf) (ar X),l, |+
(be-af) (c+dx)
de-cf b
9b2deszur‘wi‘cher‘chPhi[< e-cf) (arbx] ,m| -
(befaf) (c+dx)
de-cf b
6b2ce-FxHur‘witzLer'chPhi[( e-c ) <a+ X>,1 m}
(be—af) <c+dx)
) . (de-cf) (a+bXx)
6abdefxHurwitzLerchPhi | > 1, m| o+
(be-af) (c+dx)
de-cf b
3aZd'FZxHur‘\;\Ji‘cher‘chPhi[< e-cf) (a+bx) , 1, m] -
(be—af) (c+dx)
de-cf b
3bzce1cmxHur'wi‘cher'chPhi[< e-cf) (ax X), ,m) -
(be-af) (c+dx)
de-cf b
9abdefmxHur‘witzLer‘chPhi[( e-cf) (arbx] 1, m] +

(be-af) <c+dx))
(de-cf) (a+bx)J
(be-af) (c+dx)

9abcf?mxHurwitzLerchPhi [
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(de-cf) (a+bx)
3a%d f2mx HurwitzLerchPhi | , 1, m| o+
(be-af) (c+dx)
de-cf b
3bzde-Fx2Hur‘wi‘cher‘chPhi[< e-cf) (a~ X), ,m| -
(be—af) c+dx)

3 b2 ¢ f2 x? HurwitzLerchPhi [ < 'F) ( ) ’
be-a c+dx

(de-cf) (a+bx]
(be-af) (c+dx),
(de-cf) (a+bx)J
(be-af) (c+dx)
3abdf?mx?HurwitzLerchPhi | (de-cf) (a+bx] s
(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)

6 b2 d e fmx? HurwitzLerchPhi | 1, m| +

3b? ¢ 2 mx? HurwitzLerchPhi |

1,m]+

1,m]—

3abde?HurwitzLerchPhi| > 1, 14m]+

4abce-FHur‘witzLer‘chPhi[ , 1, 1+m] +
(be-af) (c+dx)
s (de-cf) (a+bx)
3a’de fHurwitzLerchPhi | ,1,14m) -
(be-af) (c+dx)
de-cf b
4a2c-F2Hur‘witzLer‘chPhi[( e-cf (a~ X>,1,1+m]+
(be-af) (c+dx)
(de-cf) (a+bx)
abcefmHurwitzLerchPhi | , 1, 1em] o+

(be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

3a’de fmHurwitzLerchPhi | > 1, 14+m) -

4 3% c f2 mHurwitzLerchPhi |

3b%2de? xHurwitzLerchPhi [

(de-cf) (a+bx)
4b%cef xHurwitzLerchPhi| > 1, 14m]+
be—a-F) <c+dx)
(de-cf) (a+bx)
4abde-FxHur‘witzLer‘chPhi[ , 1, 1+m] -
(be-af) (c+dx)
(de-cf) (a+bx)
4abcf*xHurwitzLerchPhi | > 1, 1+m| -
(be-af) (c+dx)
de-cf b
azdfszur‘witzLer‘chPhi[( e-cf (a~ X>,1,1+m]+
(be—a-F) <c+dx)
(de-cf) (a+bx)
b? c e f mx HurwitzLerchPhi | ,1,14m) +

(be-af) (c+dx)
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(de-cf) (a+bx)
(be-af) (c+dx)
[(de—c-F) (a+bx)
(be-af) (c+dx)

7abdefmxHurwitzLerchPhi | > 1, 14m| -

7abcf2mxHurwitzLerchPhi , 1, 14m] -

(de-cf) (a+bx)
a*d f2mx HurwitzLerchPhi | , 1, 1+m) +
(be-af) (c+dx)
de-cf b
bzdefszur'witzLer*chPhi[< e—cf) ax X),1,1+m}-
(be-af) (c+dx)
de-cf b
abd-F2szur‘wi‘cher‘chPhi[< e-cf) (a~ X),1,1+m}+
(be-af) (c+dx)
-cf b
4b2de-mezHur‘\;\li‘cher‘chPhi[< e-cf) (ax X),1,1+m}—
(be-af) (c+dx)
de-cf b
3bchzmszur‘witzLerchPhi[( e-cf) (ar X>,1,1+m]—
(be-af) (c+dx)

(defcf) (a+bx)
(be—af) (c+dx)
(de-cf) (a+bx)
(be—af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
a*de fmHurwitzLerchPhi | (de-cf) (a+bx)
(be-af) (c+dx)
(de—cf) <a+bx)
(be-af) (c+dx)
[(de—cﬂ (a+bx)
(befaﬂ (c+dx)
(de—cf) <a+bx)
(be-af) (c+dx)
(de-cf) (a+bx)
(befaf) <c+dx)
2ach2mxHur‘witzLer‘chPhi[ <de7CTC) (a+bx)
(be—af) (c+dx)
(de—cf) (a+bx)
(be—af) (c+dx)
[<de7c-F) (a+bx)
<be—a~F) (c+dx)
(de—cf) (a+bx)
(be-af) (c+dx)

abdf2mx? HurwitzLerchPhi | , 1, 1+m] -

a’de f HurwitzLerchPhi | » 1, 24m) +

a? ¢ f? HurwitzLerchPhi | ,1,2+m] -

, 1, 24m) +

a% c f2 mHurwitzLerchPhi | , 1, 2+m) -

2abdefxHurwitzLerchPhi > 1,2+m] +

2abcf? xHurwitzLerchPhi | ,1,2+m) -

2abdefmxHurwitzLerchPhi| ,1,24m] +

,1,2+m) -

b®d e f x> HurwitzLerchPhi | , 1, 2+m) ¢

b? c f2 x?> HurwitzLerchPhi ,1,2+m] -

b?d e f mx? HurwitzLerchPhi | , 1, 2+m) +
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|

Problem 3120: Result more than twice size of optimal antiderivative.

(de-cf) (a+bx]
(be-af) (c+dx)

b? ¢ 2 mx? HurwitzLerchPhi | , 1, 2+m}]

+bx)™ (crdx)2™
J(a x)" (c+dx) x
(e+'FX>6
Optimal (type 5, 311 leaves, 4 steps):
fla+bx)™ (crdx)>™" f(b(6de-cf(4-m))-adf (2+m)) (a+bx)™" (c+dx)>™"
5(be-af) (de-cf) (e+fx)® 20 (be-af)?(de-cf)? (e+fx)*

((bc—ad)3(2abdf(5de—cf(3—m)) (1+m) -a2d?> 2 (2+3m+m?) -
b* (20d*e*-10cdef (3-m) + c? f (12—7m+m2))) (a+bx)1”" (c+dx)’1’m

(de-cf) (a+bx] ; :
<be7af) (C+dx)} /(Za(be—af> <de‘C‘F) (1+m))

Hypergeometric2F1[4, 1+m, 2 +m,

Result (type 5, 29088 leaves) : Display of huge result suppressed!

Problem 3121: Result more than twice size of optimal antiderivative.

+bx)" +dx)¥m
J(a x)" (c+dx) x
(e+Fx)’
Optimal (type 5, 541 leaves, 5 steps):
flarbx)™ (cedx)?" f(b(8de-cf(5-m)-adf(3+m)) (a+bx)™" (c+dx)>"
6(be-af) (de-cf) (e+fx)° 30 (be-af)? (de-cf)? (e+fx)®

(F(azdzfz (6+5m+m?) ~2abdf (de (12+7m) -cf (6+2m-m?)) +
b? (38d2e’-2cdef (26-7m) +c?f2 (26-9m+m?))) (a+bx)"" (c+dx)3’m)/
1

120 (be-af)’ (de-cf)? (1+m)
(bc-ad)® (3a?bd*f? (6de-cf (3-m)) (2+3m+m?) -a>d* 3 (6+11m+6m? + m?) -

3ab’df (1+m) (30d°e®’-12cdef (3-m) +c*f* (12-7m+m’)) +

b’ (120d*e®-90cd?e®f (3-m) +18c*def® (12-7m+m?) - > f> (60-47m+12m>-m’)))
(de-cf) (a+bx)
(be-af) (c+dx)

(120 (be-af)’ (de-cf)’ (e Fx)*| +

(a+bx)™" (c+dx) " Hypergeometric2F1[4, 1+m, 2 +m,
Result (type 5, 79140 leaves) : Display of huge result suppressed!

Problem 3122: Result unnecessarily involves higher level functions.

dx

J(a+bx>m (crdx)?™

e+fx
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Optimal (type 5, 488 leaves, 7 steps):
b(be-af)’(a+bx)>™" (crdx)*"
(bc-ad) £ (3-m) _
b(b(3de-cf(1-m))-adf (2+m)) (a+bx)*" (c+dx)*"

+

6 £
b (a+bx)’1*m (c+dx)4’m 1
3df 4 (3-m)

de-cf b
(be—a-F)3 (a+bx)’3*m (c+dx)3’m Hypergeometric2F1[1, -3 +m, -2 +m, (de-cf) (a+bx) -
(be-af) (c+dx)

1
6b3d2-F4(2—m) (3—m)
a?d*fm(2-3m+m’) +3ab’dfm(2d’e*-2cdef (3-m) +c*f> (6-5m+m?)) -
b> (6d’e®-6cd*e®f (3-m) +3c*def? (6-5m+m’) > (6-11m+6m* -m’))) (a+bx)’2*m

b(c+dx) " d(a+bx)
————"| Hypergeometric2F1[-3+m, -2+m, -1+m, - ———|
bc-ad bc-ad

(bc-ad)? (3a’bd*f2 (de-cf (3-m)) (1-m)m+

<C+dx)7m

Result (type 6, 303 leaves):

(bc-ad) (be—aﬂ2 (2+m) (a+bx>1+m (c+dx)3’"‘

d(a+bx) f(a+bx)

AppellF1[1+m, -3+m, 1, 2+m, s
-bc+ad -be+af

] /(b(—be+af) (1+m) (e+£x)

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)

_bc+ad -be+af -
d(a+bx) -F<a+bx)] ])]

-bc+ad ’ -be+af

+

((bc—ad) (be-af) (2+m) AppellF1[1+m, -3 +m, 1, 2+m,

(a+bx) ((bc-FJrad-F) AppellF1[2+m, -3 +m, 2, 3+m,

d(be-af) (-3+m) AppellF1[2+m, -2+m, 1, 3+m,

Problem 3123: Result unnecessarily involves higher level functions.

dx

J(a+bx)'" (c+dx)>™

(e+-Fx)2

Optimal (type 5, 397 leaves, 2 steps):
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3bd (de—c-F)2 <a+bx)m (c+dx)1’m d? (a+bx)1”" <c+dx)1’m

+

(bc-ad) fm 2b 2
(de—cf)2<a+bx)m(c+dx>1—m 1 2
'F3(6+Fx) +f4(be—af)m<de7C-F) (adf(3fm)fb<3de—cfm>)

de-cf b
(a+bx)" (c+dx)™ Hypergeometric2F1[1, m, 1 +m, (de-c¥) (arbx) +
(be—a-F) (c+dx)

d? (2abdf (Zde—cf (37m)) m+ a2 d? £2 (17m) m -

m

b (c+dx)

b? (6d2e2—4cdef (3—m) +c2f? (6—5m+m2))) (a+bx)1”" <c+dx)’“[
bc-ad

d (a+bx)

Hypergeometric2F1[m, 1+m, 2 +m, -
bc-ad

||/ (20* (bc-ad) #n (1m))

Result (type 6, 291 leaves):

[(bcad) (be-af) (2+m) (a+bx>1+m (C+dx>3’"'

d b f b
AppellF1[1+m, -3+m, 2, 2+m, (2 X), (2 X)}J/(b<1+m) (e+fx)?
-bc+ad -be+af

d<a+bx) F(a+bx)
—bc+ad’ -be+af
d<a+bx) F(a+bx)

7bc+ad’ -be+af

)

((bc—ad) (be-af) (2+m) AppellF1[1+m, -3 +m, 2, 2+m,

(a+bx) ((—2bcf+2adf) AppellF1[2+m, -3 +m, 3, 3+m,

d(a+bx) 'F<a+bx)

-bc+ad ’ -be+af

d(be-af) (-3+m) AppellF1[2+m, -2+m, 2, 3+m,

Problem 3124: Result unnecessarily involves higher level functions.

dx

J(a+bx)m (c+dx)*™

(eJr'FX>3

Optimal (type 5, 453 leaves, 8 steps):



260 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

3d3 (de—cF) (a+bx)1”" <c+dx>’m (de—c-F)3 (a+bx)1+m (c+dx>’m

(bc-ad) f4m 2 (be-af) <e+fx)2
((de—c-F) (b(5de+cf(1-m))-adf (6-m)) (a+bx>1”" (c+dx)’m)/
(21:3 be—af (e+1=x))+ ! (de-cH)

2f4(be—af)2m
(2abdf (3-m) (2de-cfm) -b* (6d*e*-4cdefm-c*f* (1-m)m) -a>d*f> (6-5m+m’))
(be-af) (c+dx)
(de-cf) (a+bx)
b (c+dx)\"
bc-ad

(a+bx)" (c+dx) "Hypergeometric2F1[1, -m, 1-m,

(d3 (b(3de-cf (3-m))-adfm) (a+bx)™" <c+dx)m[

d (a+bx)

Hypergeometric2F1[m, 1+m, 2 +m, -
bc-ad

[|/ (b (bc-ad) fn(1m)

Result (type 6, 304 leaves):

(bc-ad) (be-af)* (2+m) (a+bx)¥™ (c+dx)>"

d (a+bx) f (a+bx)
-bc+ad ’ -be+af

AppellF1[1+m, -3 +m, 3, 2+m,

}J/ (b (‘beraf)® (1em) (e+Fx)?

d b f b
(bc-ad) (be-af) (2+m) AppellF1[1+m, -3+m, 3, 2+m, (arbx) flarbx),
-bc+ad -be+af
d(a+bx) f(a+bx)

7bc+ad, -be+af

)]

Problem 3125: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(a+bx) ((—3bcf+3adf) AppellF1[2+m, -3+m, 4, 3+m,

d<a+bx) ‘F<a+bx>
-bc+ad ’ -be+af

d(be-af) (-3+m) AppellF1[2+m, -2+m, 3, 3+m,

(a+bx)™" (crdx)t
[ N
bc+ad+2bdx
Optimal (type 5, 245 leaves, 6 steps):
(bc-ad) (3-2n) (a+bx)*" (c+dx) ™" d(a+bx)>" (c+dx) " 1
+ +
8b> (1-n) 4p? 8b%d (1-n)
b d
(bc-ad)? (a+bx)'™ (c+dx) " Hypergeometric2F1[1, -1+n, n, 74(c+ X) _
d(a+bx)
d b n
—(bc—ad)z(l—an) (a+bx)™" [—M
8b%d? (1-n)n bc-ad
b<c+dx)

(c +dx)"Hypergeometric2Fl [-1+n,n, 1+n,

]

bc-ad
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Result (type 6, 1073 leaves):
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1 (a+bx) ™" (c+dx)"

4
b x d x b x dx
[[3acx2AppellF1[2, n, -n, 3, - —, *f] /(3acAppe11F1[2, n, -n, 3, - —, ,7]+nx
a c a c
b x d x b x d x
(adAPPellFl[B, n,1-n,4, - —, ——] —bcAppe11F1[3, 1+n, -n, 4, - —, __] ) +
a c a c
d b 2d b
(Zac(bc—ad) (-2+n) (a+bx) AppellF1[1-n, -n, 1, 2-n, (a+ x)J (a+ x)}/
-bc+ad -bc+ad
d (a+bx)
[b(1+n) (ad+b (c+2dx)) |- (bc-ad) (-2+n) AppellF1[1-n, -n, 1, 2-n, ————,
-bc+ad

2d (a+bx)
-bc+ad

d(a+bx) 2d(a+bx)

-bc+ad ’ -bc+ad

| +d (a+bx) nAppellF1[2-n,1-n,1,3-n,

d(a+bx) 2d(a+bx]

2AppellF1[2-n, -n, 2, 3-n, B
-bc+ad -bc+ad

1))
d (a+bx) 2d(a+bx)}y/

-bc+ad ’ -bc+ad

(cz (bc-ad) (-2+n) (a+bx) AppellF1[1-n, -n, 1, 2-n,

[d(1+n) (ad+b<c+2dx)>

d(a+bx) 2d(a+bx)
“bc+ad -bc+ad
d(a+bx) 2d(a+bx)
“bc+ad -bcrad

d(a+bx) 2d(a+bx)]]]+

—bc+adJ -bc+ad
d(a+bx) 2d(a+bx>

—bc+ad, -bc+ad

+

[— (bc-ad) (-2+n) AppellF1[1-n, -n, 1, 2-n,

d(a+bx) nAppellF1[2-n,1-n,1,3-n,

2AppellF1[2-n, -n, 2, 3-n,

1)/

(azd (-bc+ad) (-2+n) (a+bx) AppellF1[1-n, -n, 1, 2-n,

[b2 (—1+n) (ad+b(c+2dx))

d(a+bx) 2d(a+bx]
_bc+ad  -bc+ad
d(a+bx) 2d(a+bx]
“bc+ad  -bcrad
d(a+bx) 2d(a+bx)] ]]+

—bc+ad’ -bc+ad

+

[— (bc-ad) (-2+n) AppellF1[1-n, -n, 1, 2-n,

d(a+bx) nAppellF1[2-n, 1-n,1,3-n,

2AppellF1[2-n, -n, 2, 3-n,

d(atbx) \ " . b (c+dx
c (—(—Libuad ) (c +dx) Hypergeometric2F1[n, 1+n, 2+n, J—vaad ]

d? (1+n)

a (M)n (c +dx) Hypergeometric2F1[n, 1+n, 2+n, S1cdX] ]

~bc+ad bc-ad
bd (1+n)
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Problem 3126: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(a+bx)1’" (c+dx)1*”
[ .
(bc+ad+2bdx)?
Optimal (type 5, 154 leaves, 4 steps):
d(a+b
- (bc-ad) (a+bx]"" (cdx) " Hypergeonetric2F1[2, 1-n, 2-n, -M] R
40t (o) b (c+dx)
dfarbx) )’ b(c+d
;@erx)*“ ,M <c+dx)1+n HypergeometriCZFl[n, 1+n, 2+n, M}
4bd? (1+n) bc-ad bc-ad

Result (type 6, 904 leaves):
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[(a+bx)” (c+dx)"|-b>c? (-1+n) AppellF1[1, -n, n, 2, “bcrad s bc-ad |+
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
2abcd (-1+n) AppellFi[1, -n, n, 2, s |-
ad+b (c+2dx) bc+ad+2bdx
- - b d -
a®d® (-1+n) AppellFi[1, -n, n, 2, bcrad B bc-ad }+ad(M
ad+b (c+2dx) bc+ad+2bdx bc-ad
-bc+ad bc-ad
[2 (ad+b (c+2dx)) AppellF1|1, -n, n, 2, B |+
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
(bc-ad)n |AppellF1[2,1-n,n, 3, s |+
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellFl[Z, -n, 1+n, 3, B ]
ad+b (c+2dx) bc+ad+2bdx
d(a+bx) b(c+dx))™"
Hypergeometric2F1[1-n, -n, 2-n, ————| +bdx | ———
-bc+ad bc-ad
-bc+ad bc-ad
2 (ad+b (c+2dx)) AppellFi[1, -n, n, 2, B |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
(bc-ad)n |AppellF1[2,1-n,n, 3, s |+
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[2, -n, 1+n, 3, s ]
ad+b (c+2dx) bc+ad+2bdx
d(a+bx)

4b*d* (1-n)

~bc+ad }/

-bc+ad bc-ad }
y +
ad+b(c+2dx) bc+ad+2bdx

Hypergeometric2F1 [1 -n, -n, 2-n,

(2 (ad+b (c+2dx)) AppellFi[1, -n, n, 2,

-bc+ad bc-ad }
> +
ad+b(c+2dx) bc+ad+2bdx

|

Problem 3127: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(bc—ad) n AppellFl[Z, 1-n,n, 3,

-bc+ad bc-ad }

AppellF1[2, -n, 1+n, 3, s
ad+b(c+2dx) bc+ad+2bdx

dx

J(a+bx)1” (c+dx)™"

(bc+ad+2bdx)3

Optimal (type 5, 230 leaves, 7 steps):
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(bc—ad) (a+bx)1’” (c+dx)" (1+2n) <a+bx)1’” (c+dx)” 1
8b?d (bc+ad+2bdx)? 8b2d (bc+ad+2bdx] 8b2d?n

b d

(1-2n?) (a+bx) ™ (c+dx)"Hypergeometric2F1[1, n, 1+n, - lc+dx) + !
d(a+bx) 8b2d?n

o d(a+bx))" ) b (c+dx)
(a+bx)™" {— (c +dx)"Hypergeometric2F1[n, n, 1+n, ———]
bc-ad bc-ad

Result (type 6, 1027 leaves):
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1
16<ad+b(c+2dx))

- -bc+ad bc-ad
(a+bx)™ (c+dx)" [BaZAppellFl[Z,n, n, 3, s ]/
ad+b(c+2dx) bc+ad+2bdx
) -bc+ad bc-ad
(b (3 (ad+b(c+2dx))Appe11F1[2,—n, n, 3, s |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
(bc-ad)n |AppellF1[3, 1-n, n, 4, s |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[3, -n, 1+n, 4, s ] J+
ad+b(c+2dx) bc+ad+2bdx
) -bc+ad bc-ad
3 c?AppellFi(2, -n, n, 3, s ] /
ad+b(c+2dx) bc+ad+2bdx
) -bc+ad bc-ad
(d 3(ad+b(c+2dx))AppellF1[2,—n,n, 3, s |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

(bc-ad) n |AppellF1[3, 1-n, n, 4,

|+

ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad
AppellFl[B, -n, 1+n, 4, ) ] -
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad

[6acAppe11F1[2, -n, n, 3, ]

/

ad+b<c+2dx)’ bc+ad+2bdx

-bc+ad bc-ad
(bd {3 (ad+b (c+2dx)) AppellF1[2, -n, n, 3, s |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

(bc-ad)n AppellF1[3, 1-n, n, 4,

] +

ad+b(c+2dx) bc+ad+2bdx

e
b(c+dx> 2b(c+dx)
bc-ad ’ bc-ad

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

AppellF1([3, -n, 1+n, 4,

4 (bc-ad) (2+n) (c+dx] AppellFl[1+n, n, 1, 2+n,

1)/

b d 2b d
Fd2(1+ﬂ (bc-ad) (2+n) AppellFi[1+n, n, 1, 2+n, (c+ X)) (c+dx) .
bc-ad bc-ad
b(c+dx) 2b(c+dx)
b (c+dx) [2AppellF1[2+n, n, 2, 3+n, , ]+
bc-ad bc-ad

b(c+dx) 2b(c+dx)
nAppe11F1[2+n,1+n, 1, 3+n, s }J]]J
bc-ad bc-ad
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Problem 3128: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

J(a+bx>1” (c+dx)1+”

(bc+ad+2bdx)*

Optimal (type 5, 71leaves, 1step):

(a+bx)*" (c+dx) *"Hypergeometric2F1[4, 2-n, 3-n, - %ﬂ

b* (bc-ad) (2-n)

Result (type 6, 543 leaves):
1

-n n -bc+ad bc-ad
(a+bx)™ (c+dx)" [-||3AppellF1[1, -n, n, 2, s ] /
12 b2 d2 ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

] +

(2 (ad+b (c+2dx)) AppellF1[1, -n, n, 2, ,
ad+b(c+2dx) bc+ad+2bdx

|+

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

Mk
/

(bc-ad)n

AppellF1[2, 1-n, n, 3,

-bc+ad bc-ad
AppellF1[2, -n, 1+n, 3,

ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
ad+b(c+2dx), bc+ad+2bdx

2 (bc-ad)®AppellF1[3, -n, n, 4,

]

((ad+b(c+2dx))2

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

|+

4 (ad+b (c+2dx)) AppellF1[3, -n, n, 4,

] +

-bc+ad bc-ad
ad+b(c+2dx)’ bc+ad+2bdx
-bc+ad bc-ad ] J]

Problem 3129: Result unnecessarily involves higher level functions.

(bc-ad)n

AppellF1[4, 1-n, n, 5,

AppellF1[4, -n, 1+n, 5,

ad+b (c+2dx) bc+ad+2bdx

dx

J(a+bx>m (c+dx)2’m

bc+ad+2bdx

Optimal (type 5, 231 leaves, 6 steps):
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(bc—ad) (1+2m) (a+bx)1+m (c+dx>’m d<a+bx)2”“ (c+dx)’m 1
+ +
8b3m 4 b3 8b3dm
2 m -m . b(C+dX>
(bc-ad)® (a+bx)™ (c+dx) "Hypergeometric2F1[1, -m, 1-m, - ————| -
d(a+bx)
1
————(bc-ad) (1-4m+2m?) (a+bx)*" (c+dx)™
e e (P29 (oame 2] (28 (e
b (c+dx)\" d(a+bx)
—_— Hyper‘geometr‘icZFl[m, 1+m,2+m, - ————
bc-ad bc-ad

Result (type 6, 269 leaves):

(bc-ad) (2+m) (a+bx)™™ (c+dx)>"

d(a*bx),2d<a*bx)}}/[b<1+m) (ad+b (cs2dx))
-bc+ad -bc+ad

d(a+bx) 2d(a+bx]
“bc+ad -bc+ad
d<a+bx) 2d<a+bx)
_bc+ad -bc+ad
d(a+bx) 2d(a+bx)

—bc+ad) -bc+ad

AppellF1[1+m, -2+m, 1, 2+m,

-(bc-ad) (2+m) AppellF1[1+m, -2+m, 1, 2+m,

+

+

)]

Problem 3130: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

d (a+bx)

2 AppellF1[2+m, -2+m, 2, 3+m,

(-2+m) AppellF1[2+m, -1+m, 1, 3+m,

(a+bx)m<c+dx)27m
J dx
(bc+ad+2bdx)2
Optimal (type 5, 144 leaves, 4 steps):
d b
_ (bc-ad) (a+bx)" (c+dx) "Hypergeometric2F1[2, m, 1+m, - (a+bx) R
4b>dm b(c+dx)  4bdm
) b(c+dx> " d(a+bx)
(bc-ad) (a+bx)" (c+dx) ™" ( Hypergeometric2F1[-1+m, m, 1+m, - ————
bc-ad bc-ad
Result (type 6, 1377 leaves):
-bc+ad bc-ad

41? (a+bx)m (c+dx)”"

2abcAppellFl[1, m, -m, 2, ]

/

ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

] +

(2 (ad+b (c+2dx)) AppellF1[1, m, -m, 2,

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

(bc-ad)m |AppellF1[2, m, 1-m, 3,
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-bc+ad bc-ad
AppellFl[Z, 1+m, -m, 3, R } -
ad+b(c+2dx> bc+ad+2bdx
s 2 -bc+ad bc-ad
b? c? AppellF1[1, m, -m, 2, s ] /
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[2, m, 1-m, 3, s ] +
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad J

2 (ad+b (c+2dx)) AppellF1[1, m, -m, 2,

] -

(d

(bc-ad)m

AppellF1[2, 1+m, -m, 3, s ]
ad+b (c+2dx) bc+ad+2bdx

-bc+ad bc-ad ] /
ad+b(c+2dx)’ bc+ad+2bdx
-bc+ad bc-ad
(2 (ad+b (c+2dx)) AppellF1[1, m, -m, 2, s | -
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[2, 1+m, -m, 3, s ]
ad+b(c+2dx) bc+ad+2bdx
b<c+dx) 2b(c+dx>

bc-ad ’ bc-ad

[aZdAppellFl[l, m, -m, 2,

<bc—ad) m AppellFl[Z, m,1-m, 3,

} +

]

2b?c (bc-ad) (-2+m) (c+dx) AppellF1[1-m, -m, 1, 2-m,

/

[d (-1+m) (ad+b (c+2dx))

b(c+dx) 2b(c+dx]
bc-ad ~ bc-ad
b(c+dx) 2b(c+dx)
bc-ad  bc-ad ]7
b (c+dx) 2b(c+dx)}]]

bc-ad = bc-ad
b (c+dx) 2b<c+dx)}y/

|+

((bc—ad) (-2+m) AppellF1[1-m, -m, 1, 2-m,

b (c+dx) [mAppellF1[2-m, 1-m, 1, 3-m,

2 AppellF1[2-m, -m, 2, 3 -m,

2ab(-bc+ad) (-2+m) (c+dx) AppellF1[1-m, -m, 1, 2-m, B
bc-ad bc-ad

(—1+m) <ad+b(c+2dx>)

b(c+dx) 2b(c+dx)
((bc—ad) (-2+m) AppellF1[1-m, -m, 1, 2-m, B |+
bc-ad bc-ad
b(c+dx) 2b(c+dx]
bc-ad ’ bc-ad
b(c+dx) 2b(c+dx)}
) +
bc-ad bc-ad ]]

b (c+dx) mAppellF1[2-m, 1-m, 1, 3-m,

] _

2 AppellF1[2-m, -m, 2, 3 -m,
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(a+bx) (M)mHyper‘geometr‘iczFl[m, 1+m, 2+m, 20X ]
bc-ad -bc+ad

1+m

Problem 3131: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

j(a+bx)’" (c+dx)*™

(bcrad+2bdx)>

Optimal (type 5, 261 leaves, 7 steps):
(bc-ad) (a+bx)’1+n1 (c+dx)2’"‘ (1-2m) (a+bx)’1”" (c+dx)>™ 1
8ba (bcrads2bdx)?  8bd (bcrad-2bdx)  8b2d? (1-m)
d(a+bx)

(1-4m+2m?) (a+bx) ™" (c+dx)""Hypergeometric2F1[1, -1+m, m, - ————] -
b (c+dx)

I
8 b3 d2 (1—m)
b (C+dx>

bc-ad

(bc-ad) (a+bx) ™™ (c+dx)™

m d (a +b X)
HypergeometricZFl[—l +m, -1+m, m, - ——
bc-ad

]

Result (type 6, 1593 leaves):
1
16 b*

-bc+ad bc-ad
8 aAppellF1[1, m, -m, 2, , ]
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
2 (ad+b (c+2dx)) AppellF1[1, m, -m, 2, s ] -
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[2, m, 1-m, 3, s |+
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad

AppellFl[Z, 1+m, -m, 3, s ]
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad ] /
ad+b(c+2dx)’ bc+ad+2bdx
-bc+ad bc-ad
(d [2 (ad+b (c+2dx)) AppellF1[1, m, -m, 2, s | -
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

ad+b(c+2dx) bc+ad+2bdx

(a+bx)" (c+dx)™

/

(bc-ad)m

[SbcAppellFl[l, m, -m, 2,

(bc-ad)m AppellF1[2, m, 1-m, 3,

] +

-bc+ad bc-ad J
N
6abcAppellFl[2, m, -m, 3, ]

AppellF1[2, 1+m, -m, 3, s ]
ad+b(c+2dx) bc+ad+2bdx
, /[(ad+b<c+2dx))
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad ]_

-bc+ad bc-ad
ad+b(c+2dx)’ bc+ad+2bdx

(3 (ad+b (c+2dx)) AppellF1[2, m, -m, 3,
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-bc+ad bc-ad
ad+b(c+2dx)’ bc+ad+2bdx
-bc+ad bc-ad J

(bc-ad)m |AppellF1[3, m, 1-m, 4,

] +

AppellFl[B, l1+m, -m, 4, B ]
ad+b(c+2dx) bc+ad+2bdx

y -bc+ad bc-ad
3b°c AppellFl[Z, m, -m, 3, R } /
ad+b(c+2dx) bc+ad+2bdx

(d (ad+b(c+2dx))

-bc+ad bc-ad
(3 (ad+b (c+2dx)) AppellF1[2, m, -m, 3, s ] -
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad J

(bc-ad)m AppellF1[3, m, 1-m, 4,

] +

AppellF1[3, 1+m, -m, 4, s ]
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad ] /

ad+b(c+2dx) bc+ad+2bdx

[3 a®dAppellF1[2, m, -m, 3,

((ad+b(c+2dx))

-bc+ad bc-ad
(3 (ad+b (c+2dx)) AppellF1[2, m, -m, 3, s ] -
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad
(bc-ad)m |AppellF1[3, m, 1-m, 4, s |+
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

AppellF1[3, 1+m, -m, 4,

) ] J‘*’
ad+b(c+2dx) bc+ad+2bdx
b<c+dx) 2b(c+dx)
bc-ad ’ bc-ad

4b (-bc+ad) (-2+m) (c+dx) AppellF1[1-m, -m, 1, 2-m,

1)/

d(-1+m) (ad+b (c+2dx))

b(c+dx) 2b(c+dx)
((bc—ad) (-2+m) AppellF1[1-m, -m, 1, 2-m, B |+

bc-ad bc-ad
b(c+dx) 2b(c+dx)
bc-ad ’ bc-ad

b (c+dx) 2b(c+dx)} m

bc-ad ~ bc-ad
Problem 3132: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

b (c+dx)

mAppellF1[2-m, 1-m, 1, 3-m,

] _

2 AppellF1[2-m, -m, 2, 3 -m,
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(a+bx)" <c+dx)2’"‘

dx

J

Optimal (type 5, 65leaves, 1 step):

(bc+ad+2bdx)*

(a+bx)™" (c+dx) *"Hypergeometric2F1[4, 1+m, 2+ m, —%
b* (bc-ad) (1+m)
Result (type 6, 812 leaves):
a+bx)" (c+dx)™"
24b3d< wbx)" {edx)
-bc+ad bc-ad
- | |6 AppellF1[1, m, -m, 2, s }/(2(ad+b(c+2dx))
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad
AppellF1[1, m, -m, 2, B |- (bc-ad)m
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

AppellF1[2, m, 1-m, 3,

-bc+ad
-m, 3,

B
ad+b(c+2dx>

| +AppellF1[2, 1+m,
bc+ad+2bdx

bc-ad 1

B
ad+b<c+2dx)

[_ [(9 (ad+b (c+2dx)) AppellF1|2,

[3 (ad+b (c+2dx)) AppellF1[2, m, -m, 3,

(bc-ad)m

AppellF1[3, 1+m, -m, 4,

4 (bc-ad) AppellF1[3, m, -m, 4,

4 (ad+b (c+2dx)) AppellF1|3,

(bc-ad)m

AppellF1[3, m, 1-m, 4,

AppellF1[4, m, 1-m, 5,

]+ (bc—ad)
bc+rad+2bdx (ad+b (c+2dx))?
-bc+ad bc-ad
m,—m,3, ) } /
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad ]
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad ]
4
ad+b(c+2dx)’ bc+ad+2bdx
-bc+ad bc-ad ]
ad+b (c+2dx) bc+ad+2bdx
-bc+ad bc-ad ] /
ad+b(c+2dx), bc+ad+2bdx
-bc+ad bc-ad
mJ_mJ4J ) ]_
ad+b(c+2dx) bc+ad+2bdx
-bc+ad bc-ad

) ]*
ad+b(c+2dx) bc+ad+2bdx

-bc+ad bc-ad

AppellF1[4, 1+m, -m, 5,

3
ad+b(c+2dx)

bc+rad+2bdx

)

Problem 3133: Result more than twice size of optimal antiderivative.

J(a+bx)m (crdx) ™ (e+fx)"Pdx

Optimal (type 6, 139leaves, 3 steps):
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m+n

b<c+dx>
bc-ad

(a+bx)™" (c+dx)'"”[ (e+fx)"P

b (1+m)
b (e+-Fx)
be-af

-n-p d(a+bx) f(a+bx)
AppellF1[1+m, m+n, -n-p, 2+m, - , - ]
bc-ad be-af

Result (type 6, 323 leaves):
[(bc—ad) (be-af) (2+m) (a+bx)™™ (cedx) ™"

d(a+bx) f(a+bx)

(e+fx)"PAppellF1[1+m, m+n, -n-p, 2+m, . i .
-bc+a -be+a

1)/

(b (1+m)

(bc-ad) (be-af) (2+m)

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

AppellF1[1+m, m+n, -n-p, 2+m, - (a+bx]

d(a+bx) f(a+bx]
~bc+ad -be+af
d(a+bx) f(a+bx]

-bc+ad ’ -be+af

-(bc-ad) f (n+p) AppellF1[2+m, m+n, 1-n-p, 3+m,

+

)

d(be-af) (m+n) AppellF1[2+m, 1+m+n, -n-p, 3+m,

Problem 3134: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx) ™" (e+-Fx)1+”d1x

Optimal (type 6, 139 leaves, 3 steps):

b(c+dx) ™"
—————(be-af) (a+bx)"" (c+dx)™"" Q (e+Fx)"
b2(1+m) bc-ad
b(e+-Fx) -n d(a+bx) F(a+bx)
———| AppellF1[l+m, m+n, -1-n, 2+m, - , - ]
e-a c-a e-a
b f b d b f

Result (type 6, 312leaves):

[(bc—ad) (be-af) (2+m) (a+bx)™™ (cadx) ™" (exfx)i

]/[b (14m)

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
_bc+ad -be+af
d(a+bx) F(a+bx)] J]

-bc+ad ’ -be+af

d(a+bx) f(a+bx)

AppellF1[1+m, m+n, -1-n, 2+m, B
-bc+ad -be+af

(bcfad) <befaf) (2+m) Appe11F1[1+m, m+n, ~1-n, 2+m,

} _

(a+bx) ((bcad) f(1+n) AppellF1[2+m, m+n, -n, 3+m,

+

d(be-af) (m+n)AppellF1[2+m, 1+m+n, -1-n, 3+m,
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Problem 3135: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx) ™" (e+fx)"dx

Optimal (type 6, 129 leaves, 3 steps):

b d m+n
(a+bx)1”" (crdx)™" u (e+Fx)"
b(1+m) bc-ad
b(e+fx) -n d(a+bx) f(a+bx)
————| AppellF1[1+m, m+n, -n, 2+m, - , - ]
be-af bc-ad be-af

Result (type 6, 303 leaves):
[(bc—ad) (be-af) (2+m) (a+bx)™™ (cedx) ™"

d(a+bx) f(a+bx)

(e+fx)"AppellF1[1+m, m+n, -n, 2+m, s
-bc+ad -be+af

1)/

(bcfad) (befaﬂ (2+m) Appe11F1[1+m, m+n, -n, 2+m,

d(a+bx) f(a+bx]
“bc+rad -be+af
d(a+bx) f(a+bx)
_bc+ad -be+af
d(a+bx) f(a+bx]

-bc+ad ’ -be+af

(b (1+m)

],

(a+bx) ((—bc+ad) fnAppellF1[2+m, m+n, 1-n, 3+m,

+

)

d(be-af) (m+n)AppellF1[2+m, 1+m+n, —-n, 3+m,

Problem 3136: Result more than twice size of optimal antiderivative.
J(a+bx)"‘ (crdx) ™ (e+fx) " ax
Optimal (type 6, 138 leaves, 3 steps):

b (c+dx>
bc-ad

m+n

(e+'FX)n

b <e+-Fx) -n
be-af
d(a+bx> f<a+bx)

bc-ad T be-af

[(a+bx)1+m (crdx) ™"

AppellF1[1+m, m+n, 1-n, 2+m, -

J|/ ((be-af) (1+m))

Result (type 6, 315leaves):



Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)~n (e+f x)~p.nb | 275

—([(bc—ad) (be-af) (2+m) (asbx)™" (cadx] ™ (esfx) P
d(a+bx) f(a+bx)

R } /{b<1+m>
-bc+ad -be+af

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
“bc+ad’  -be+af
d(a+bx) f(a+bx)

-bc+ad ’ -be+af

AppellF1[1+m, m+n, 1-n, 2+m,

-(bc-ad)

(be-af) (2+m) AppellFi[1+m, m+n, 1-n, 2+m, |+ (a+bx)

[(bcad) f(-1+n) AppellF1[2+m, m+n, 2-n, 3+m,

d(be-af) (m+n)AppellF1[2+m, 1+m+n, 1-n, 3+m,

1))

Problem 3138: Result more than twice size of optimal antiderivative.
J(a+bx)"‘ (crdx)™ (e+fx) > dx
Optimal (type 5, 237 leaves, 2 steps):

flavbx)™™ (crdx)¥™" (e+fx) "

(be-af) (de-cf) (2-n) .

m+n

(be-af) (c+dx)
(bc-ad) (e+fx)

(de-cf) (a+bx)} /

(bc-ad) (e+fx)

((adwc (1+m) -b(de(2-n)-cf(1-m-n))) (a+bx)1+m (c+dx) ™"

(e+Fx) " Hypergeometric2F1[1+m, m+n, 2 +m, -

((be-af)? (de-cf) (1+m) (2-n)]

Result (type 5, 5197 leaves):

m+n -m-n

-bc-bdx

b 1+2m d —Zm—Zn[
(a+ x) (c+dx) g

(e+fx)o2n (

-be+af -bc+ad

—be—bfx)3” [1 d(a+bx)

24 2 Hypergeometric2F1[1, m+n, 3 +m, ‘de=cfi(@bx
1_7f(a+bx) nGamma[2+m] ypere [ P e (be-af) <c+dx)}
-be+af Gamma[3 +m]

. (de-cf) (atbx)
mHypergeometric2F1[1, m+n, 3 +m, (beaf) (crdx) ]

+
Gamma [3 + m]

. de-cf) (a+bx
f (a+bx) Hypergeometric2F1[1, m+n, 3 +m, 1—)4—)—<beiaﬂ e ]

+

(be-af) Gamma[3+m]
(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((befaf) (c+dx) Gamma[4+m] Gamma[m+n]) -
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(-F (-de+cf) (a+bx)?Gamma[l+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af)z (c+dx) Gamma[4 +m] Gamma[m+n])]}/

i (be+a:::> (1+m) f(-2+n) <a+bx)1+m <C+dx)‘m‘"[

—bc—bdx)"‘+n

-bc+ad

[b (1+m>

-3+n

-be-bfx

3- d b
(e+fx)" ( ' [1—(a+ )
-be+af

n L f (a+bx)
-bc+ad [

-be+af

. (de-cf) (a+bx)
2 Hypergeometric2F1[1, m+n, 3 +m, et leiax ]

Gamma[2 + m] +

Gamma[3 +m]

. (de-cf) (asbx)
m Hypergeometric2F1 [1, m+n, 3+m, (‘;:_:) (3:3; }

"
Gamma [3 +m]

(de-cf) (a+bx)
(be-af) (c+dx)

['F (a +b x) Hypergeometric2F1 [1, m+n, 3+m,

||/ ((be-af)

(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n,

Gamma[3+m]) +

(de-cf) (a+bx)
(be-af) (c+dx)

4+m, }]/ ((be-af) (c+dx) Gamma[4 +m] Gamma[m+n]) -

[f (-de+cf) (a+ bx)zGamma[1+m+n1 Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—aﬂ2 (c+dx) Gamma[4 +m] Gamma[m+n])J -

! d(-m-n) <a+bx)1”“ (c+dx)’"‘*” —bc-bdx)™" (e+'Fx)’3*”
(-bc+ad) (1+m) -bc+ad
-be-bfx)3™n L d(a+bx) )" f(a+bx) )"
(7be+a1c [ -bc+ad _be+af

. (de-cf) (a+bx
2 Hypergeometric2F1 [1, m+n, 3+m, tbeaf) (crdx) }

Gamma [2 +m] ¥

Gamma [3 + m]

. (de-cf) (a+bx)
m Hypergeometric2F1 [1, m+n, 3+m, be-af) (cedx) ]

4
Gamma[3 +m]

. (de-cf) (a+bx)
f (a +bx) Hypergeometric2F1[1, m+n, 3 +m, et e ]

(be-af) Gamma[3 +m] '

(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,
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(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4 +m] Gamma [m+n]) -

f(-de+cf) (a+bx)ZGamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af)2 (c+dx) Gamma[4 +m) Gamma[m+n])] -

m+n

! e+ £x)

(—be+a1:) (1+m)
2n{1d(a+bﬂ
-bc+ad

-bc-bdx
-bc+ad

-2+n

£(3-n) @+bxwm<c+dxywn[

(—be—bfx
-be+af

-mn 1 f (a+bx)
( -be+af

de-cf) (a+bx) }

2 Hypergeometric2F1 [1, m+n, 3+m, (be-af) (c+d )

Gamma[2 +m]

Gamma [3 + m]

. (de-cf) (atbx)
mHypergeometr‘chFl[l, m+n, 3+m, f;::i) (iigi) ]

+
Gamma [3 + m]

. de-cf) (a+bx
f (a+bx) Hypergeometric2F1[1, m+n, 3 +m, ‘—u—)—weiaﬂ e ]

+

(be-af) Gamma[3 +m]

(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[m+n]) -

[-F (-de+cf) (a+bx)?Gamma[l+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—aﬂ2 (c+dx) Gamma[4 +m] Gamma[m+n]) +

m+n

1 <e+'FX)_4+n

b (1+m)

-bc-bdx

£(-3+n) @+bxwm<c+dxymn[

-bc+ad

-2+n

-be+af -be+af

(—be—bfx)3” 1 d(a+bx)
-bc+ad

m“(l_f(a+b@

. (de-cf) (a+bx)
2 Hypergeometric2F1[1, m+n, 3 +m, T ]

Gamma[2 + m] +

Gamma[3 +m]

. de-cf) (a+bx
m Hypergeometric2F1[1, m+n, 3 +m, ‘—U—)—w&a e ]

+
Gamma [3 + m]

. (de-cf) (a+bx)
f (a+bx) Hypergeometric2F1[1, m+n, 3 +m, e e e ]

+

(be-af) Gamma[3+m]

(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

| 277
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(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4 +m] Gamma [m+n]) -

f(-de+cf) (a+bx)ZGamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af)2 (c+dx) Gamma[4 +m) Gamma[m+n])] -

- — -1+m+
1 d (m-n) (a+bx>1*m<c+dx>—m—n[M m
(-bc+ad) (1+m) oeiad
<e fx>*3+n[‘be—bfx 3-n (1 d(a+bx) -m-n [1 -F(a+bx> ~2+n
+ == 12 _dla+rbx) flarbx)
-be+af -bc+ad _be+af

. de-cf) (a+bx)
2 Hypergeometric2F1 [1, m+n, 3+m, beaf) (crdx) }

Gamma [2 + m] +

Gamma [3 + m]

. de-cf) (a+bx
m Hypergeometric2F1[1, m+n, 3 +m, i—u—)—w&a A ]

"
Gamma[3 + m]

. (de-cf) (a+bx)
f (a+bx) Hypergeometric2F1[1, m+n, 3 +m, et cide ]

+

(be-af) Gamma[3 +m]

(de-cf) (a+bx) Gamma[l+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4 +m] Gamma [m+n]) -

[f (-de+cf) (a+bx)2Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

]/((be—a-F)z(c+dx)Gamma[4+m]Gamma[m+n]) +

! d(-m-n) (a+bx>1+m<c+dx>’1*m*“(M e (e+_f:x)—3+n
b(1+m> -bc+ad

-be-bfx)3n L d(a+bx))™" L fla+bx) )"

(7be+af ( -bc+ad ( _be+af

. de-cf) (a+bx
2 Hypergeometric2F1[1, m+n, 3 +m, 3—U—L(beiaﬂ e ]

Gamma[2 +m] S 3 ]
amma[3 +m

. (de_cf) (atbx)
mHypergeometr‘chFl[l, m+n, 3+m, (g::i) (iigi) ]

+
Gamma [3 + m]

. de-cf) (a+bx
f (a +bx) Hypergeometric2F1[1, m+n, 3 +m, ‘—u—)—weiaﬂ e ]

+

(be-af) Gamma[3 +m]
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(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[m+n]) -

[-F (-de+cf) (a+bx)?Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—aﬂ2 (c+dx) Gamma[4 +m] Gamma[m+n])] +

— — + _ _ 3_
(S o
-bc+a -be+a
[ d(a+bx) m"( 'F<a+bx) -2+
1-——" 1-— Gamma[2 +m]
-bc+ad -be+af

. (de-cf) (a+bx)
2 Hypergeometric2F1 [1, m+n, 3+m, (beaf) (c+dx) }

+
Gamma [3 + m]

s de-cf) (a+bx)
mHypergeometric2F1 [1, m+n, 3+m, (be-af) (csdx) ]

4
Gamma [3 +m]

. de-cf) (a+tbx
f (a+bx) Hypergeometric2F1[1, m+n, 3 +m, 3—)—(—)—”&”) e ]

+

(be-af) Gamma[3+m)

(de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

}J/ ((be-af) (c+dx) Gamma[4 +m] Gamma[m+n] ) -

['F (-de+cf) (a+bx)*Gamma[l+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

}J/ ((be—a-F)2 (c+dx) Gamma[4 +m] Gamma[m+n})} +

m+n 3.n
(a+bx)™" (c+dx)""’”(7bc bdx (e+fx)’3*”(7be b fx
b(1+m) -bc+ad -be+af
a+bx)\ ™ f(a+bx) )™
d m-n 2+n
1-——F 1-——= Gamma[2 + m]
-bc+ad -be+af

(be-af) (c+dx)

{beyper‘geometr‘icZFl[l, m+n, 34+m, (dechl(a:bx) ]
N

(be-af) Gamma[3+m]

2 mem) [_d(de—cf) (a+bx)Jr b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)
(de-cf) (a+bx)

(be-af) (c+dx)

Hypergeometric2F1|

2,1+m+n, 4+m,

] /((3+m) Gamma[3+m]) +
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d(de-cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)
de-cf] (arbx ] /((3+m)Gamma[3+m})+

( )

be-af) (c+dx)
d(de-cf) (a+bx) b(de-cf)
(
(

Hypergeometric2F1 [

m (m+n) [

2, 1+m+n, 4+m, E

f(m+n) (a+bx) |- Hypergeometric2Fi |

(be—a'F)( +dx)2 (be—af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

2,1+m+n, 4+m, /((be—af) <3+m>Gamma[3+m])—

[d (de-cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx)zGamma[4+m] Gamma[m+n]| +

df (-de+cf) (a+bx 2Gamma[1+m+n}H ergeometric2F1|{2, 1 +m+n,
yperg

(de-cf) (a+bx)
(be-af) (c+dx)

4+m, /((be—af)z(c+dx)zGamma[4+m]Gamma[m+n] +

[b (de-cf) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((befaf) (c+dx) Gamma[4+m] Gamma[m+n]) -

[be (-de+cf) (a+bx) Gamma[1+m+n] Hypergeometric2F1[2, 1+m+n,

(de-cf) (a+bx)
(be-af) (c+dx)

4+m, ] /((be—af)z (c+dx) Gamma[4 +m] Gamma[m+n]) +

7d(de7cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)

(de-cf) (a+bx)

(be-af) (c+dx)

((be-af) (4+m) (c+dx) Gamma[4+m] Gamma[m+n]) -

d(de-cf) (a+bx) b(de-cf)

2f (~dercf] (1imin) <a*bx>2( be-af] (crax)’ (be-af) (codx]

(de-cf) (a+bx>] /

(be-af) (c+dx)

2(de-cf) (1+m+n) (a+bx)

Gamma [l +m+n] Hypergeometric2F1 [3, 2+m+n, 5+m,

1)/

Gamma[l +m+ n] Hypergeometric2F1 [3, 2+m+n, 5+m,

((befaw“)2 (4+m) (c+dx) Gamma[4 +m] Gamma[m+n})]]]

Problem 3139: Attempted integration timed out after 120 seconds.
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J(a+bx)m (c+dx) ™" (e+~Fx)’4*”d1x

Optimal (type 5, 428 leaves, 4 steps):
f (a+bx)1*m (c+dx)1’m’n (e+-Fx>’3+”
"~ (be-af) (de-cf) (3-n)
(f (adf (2+m)-b(de(4-n)-cf(2-m-n))) (a+bx)"" (c+dx)*"" (e+fx)’2*")/

((be—aw‘)2 (de—c-F)2 (2-n) (3—n>) +

((de#(z+3m+W)_zabd+(1+m (de(3-n) —cf(1-m-n)) -
b> (2cdef (3-n) (1-m-n)-d*e* (6-5n+n?) -c*f> (2+m’-m (3-2n) -3n+n?)))
(be-af) (c+dx)
(bc-ad) (e+fx)
(de-cf) (a+bx)
(bc-ad) (e+Fx)}J/
((be-af)’(de-cf)? (1+m) (2-n) (3-n))

m+n

(a+bx)1*"‘ (c+dx) ™" (e+fx)'1+”

Hypergeometric2F1 [1 +m, men, 2+m, -

Result (type 1, 1leaves):

e

Problem 3140: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a+bx)m (c+dx)"

bcf+adf+adfm+bcfn
bd (2+m+n)

-3-m-n
+-Fx) dx

Optimal (type 3, 88leaves, 1step):

bd (2+m+n) (a+bx)1”" (c+dx)1*” (f(adgt*;"z):r:;;l*”” +-Fx)727m7n

(bc—ad)zf(1+m) (1+n)
Result (type 5, 5681 leaves):

_bc-ad-adm-bcn-2bdx-bdmx-bdnx)3>™"
(bc—ad) (1+n)

(‘—“bx)m(c+dx>2n(i£iﬂi)'n

-bc+ad

(bc+ad+adm+bcn+2bdx+bde+ban)—3—mfn
'F(ad(1+m)+bc<1+n>+bd(2+m+n)x> -3-m-n
bd(2+m+n)
n d(2+m+n) (a+bx)
1+

[ (bc—ad) (1+n)

-2-m-n

d (a+bx)
-bc+ad

Gamma [2 + m]

. _ _d(+m) (a+bx
2 Hypergeometric2F1[1, -n, 3 +m, 4_)4_)_'9 e ]

Gamma[3 + m]
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: d (1+m) (a+bx)
mHypergeometric2F1[1, —n, 3 +m, - ¢2em (a=bxl |
b (1+n) (c+dx)

+
Gamma [3 + m]

d
(d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, - "

((bc-ad) (1+n) Gamma[3+m]) -

(d (1+m) (a+bx) Gamma[l-n] Hypergeometric2F1[2, 1-n, 4+m, - N

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - [dz (1+m) (2+m+n) (a+bx)2

1)/

d(1+m) (a+bx)
b (1+n) <C+dx)

Gamma[1 - n] Hypergeometric2F1[2, 1-n, 4+m, -

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[—n})}]/

1
(bc—ad) (1+m) (1+n)

d(-2-m-n) (2+m+n) (a+bx)*" (c+dx)"

[b (1+m)

3+m+n

( bc—bdx) [ -bc-ad-adm-bcn-2bdx-bdmx-bdnx

-bc+ad (bcfad) (1+n)

<bc+ad+adm+bcn+2bdx+bdmx+bdnx) ~3-m-n

[ ”(1+d(2+m+n) (a+bx) )2
(bc-ad) (1+n)

a+bx

1- Gamma[2 + m]

-bc+ad

. _ _d(@+m (a+bx
2 Hypergeometric2F1[1, -n, 3 +m, J—U—)—b e ]

+

Gamma [3 + m]

. B _d(1+m) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, J—U—)—b FaSE ]

+
Gamma [3 + m]

[d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, - X

((bc-ad) (1+n) Gamma[3+m]) - |d (1+m) (a+bx)Gamma[l-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (1+m) (2+m+n) (aerx)2

1)/

d(1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1 [2, 1-n,4+m, -

Gamma[l - n] Hypergeometric2F1 [2, 1-n,4+m, -
b

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[—n1)J -
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-n

1
(-bc+ad) (1+m)

-bc-bdx

dn (a+bx)1”" (c+dx)"

-bc+ad

3+m+n

( ~bc-ad-adm-bcn-2bdx-bdmx-bdnx
(bc-ad) (1+n)
<bc+ad+adm+bcn+2bdx+bdmx+bdnx)’3""’”
d(a+bx) )" d(2+m+n) (a+bx))2mn
T 1+ Gamma [2 + m]
( -bc+ad [ (bc-ad) (1+n)

2Hyper‘geometr‘ic2F1[1, -n, 3+m, —‘ﬁﬁﬁa*—zxﬂ
+ c+d x

+

Gamma[3 +m]

. _ _d(1+m) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, —(—)—(—)—b FaSE ]

+
Gamma[3 +m]

d (1+m) <a+bx)
b(1+n) (c+dx)

d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

1)/

((bc-ad) (1+n)Gamma[3+m]) - |d (1+m) (a+bx) Gamma[l-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (1+m) (2+m+n) (a+bx)2

1)/

d(1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1[2, 1-n, 4+m, -

Gamma [1 - n] Hypergeometric2F1 [2, 1-n,4+m, -
b

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[—n])] +

-n

1
b (1+m)

-bc-bdx

(-3-m-n) (2bd+bdm+bdn) (a+bx)1”" (c+dx)"
-bc+ad

3+m+n

-bc-ad-adm-bcn-2bdx-bdmx-bdnx
(bcfad) (1+n)

(bc+ad+adm+bcn+2bdx+bdmx+bdnx) *""

d(a+bx) n d(2+m+n) (a+bx) -2-m-n

T aql 1Y Gamma [2 +m]

-bc+ad ( (bc—ad) (1+n)

. _ _d(1+m) (a+bx
2 Hypergeometric2F1[1, -n, 3 +m, J—U—)—b e ]

Gamma[3 + m]

d (1+m) (a+bx) }

mHyper‘geometr‘iczFl[l, -n, 3+m, - b (Lem) (crdx)

Gamma [3 + m]
d(1+m) (a+bx)

b(1+n) (c+dx)

d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

1)/
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((bc-ad) (1+n) Gamma[3+m]) -

d(1+m) (a+bx) Gamma[1-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (14m) (2+m+n) (aerx)2

1)/

d(1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1 [2, 1-n,4+m, -

d(1+m) (a+bx)
b (1+n) <C+dx)

Gamma [l - n] Hypergeometric2F1 [2, 1-n,4+m, -

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[—n1)J -

1
b(bc-ad) (1+m) (1+n)
-n -bc-ad-adm-bcn-2bdx-bdmx-bdnx

[ (bc-ad) (1+n)
bc+ad+adm+bcn+2bdx+bdmx+bdnx) “3men
”(1 d(2+m+n) (a+bx))>™"
(bc-ad) (1+n)

(3+m+n) (-2bd-bdm-bdn) (a+bx)*" (c+dx)"

2+m+n

(—bc—bdx
-bc+ad

Gamma[2 +m]

_ d(1+m)(a+bx)]

2 Hypergeometric2F1[1, -n, 3+m, - ¢ (Lem) (crdx)

a+bx
1-
—bc+ad
+
Gamma[3 +m]

. _ _d(d+m (a+bx)
mHypergeometr‘chFl[l, n, 3+m, b (Len) (codx) }

+
Gamma [3 + m]

d(1+m) (a+bx)
b(1+n) <c+dx)

d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

1)/

((bc-ad) (1+n) Gamma[3+m]) - |d (1+m) (a+bx)Gamma[l-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (1+m) (2+m+n) (a+bx)2

1)/

d (1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1 [2, 1-n,4+m, -

Gamma [l - n] Hypergeometric2F1 [2, 1-n,4+m, -
b

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[n])] +

1
(-bc+ad) (1+m)

-bc-bdx)1

dn (a+bx)1”" (c+dx)”

-bc+ad

3+m+n

(—bc—ad—adm—bcn—2bdx—bdmx—bdnx
(bc—ad) (1+n)
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(bc+ad+adm+bcn+2bdx+bdmx+bdnx)—3—m—n
1 d<a+bx> n d<2+m+n> (a+bx) -2-m-n
- +

( -bc+ad { (bc—ad) (1+n)

Gamma[2 + m]

b (1+n) (c+dx)

+

2 Hypergeometric2F1[1, -n, 3 +m, - dtkm (abx |
Gamma[3 +m]

. _ _d(1+m) (a+bx)
mHyper‘geometr‘chFl[l, n, 3+m, b (Len) (codx) }

+
Gamma [3 + m]

d(2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

((bc-ad) (1+n) Gamma[3+m]) - |d (1+m) (a+bx)Gamma[l-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (1+m) (2+m+n) (a+bx)2

1)/

d (1+m) (a+bx)
b (1+n) (C+dx)

Hypergeometric2F1[2, 1-n, 4+m, -

Gamma [l - n] Hypergeometric2F1 [2, 1-n,4+m, -
b

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[n])] +

-n

-bc-bdx

dn (a+bx)1+m (c+dx)’1*”[

b(1+m) -bc+ad

3+m+n

( -bc-ad-adm-bcn-2bdx-bdmx-bdnx
(bc-ad) (1+n)
<bC+ad+adm+bcn+2bdx+bde+ban)*37m—n
d(a+bx)\" d(2+m+n) (a+bx))2""
1o * Gamma[2 +m]
( -bcrad [ (bc—ad) (1+n)

2Hyper‘geometr‘ic2F1[1, -n, 3+m, —‘ﬁi*—’"%]
+n c+d X

+

Gamma[3 +m]

. _ _d(1+m) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, —(—)—‘—)—b FaSE ]

+
Gamma[3 + m]

d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

((bc-ad) (1+n) Gamma[3+m]) - |d (1+m) (a+bx) Gamma[l-n]

1)/

d(1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1[2, 1-n, 4+m, -




286 | Mathematica 11.3 Integration Test Results for 1.1.1.3 (a+b x)~m (c+d x)"~n (e+f x)~p.nb

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - (dz (1+m) (2+m+n) (a+bx)2

1)/

d(1+m) (a+bx)
b(1+n) (c+dx)

Gamma [l - n] Hypergeometric2F1 [2, 1-n,4+m, -

(b (bc-ad) (1+n)2 (c+dx) Gamma[4 +m] Gamma[—n})J +

“bc-bdx\"( -bc-ad-adm-bcn-2bdx-bdmx-bdnx)>™"

(bc-ad) (1+n)

(a+bx)" (c+dx)"

-bc+ad

(bcrad+adm+bcn+2bdx+bdmx+bdnx)>""

d(a+bx))\" d(2+men) (a+bx))2mn
S I Gamma [2 + m]
[ -bc+ad [ (bc-ad) (1+n)

. _ _d(1+m) (a+bx
2 Hypergeometric2F1[1, -n, 3 +m, —(—)—(—)—b e ]

Gamma[3 +m]

. _ _d(1+m) (a+bx)
m Hypergeometric2F1[1, -n, 3 +m, b (1om) (erox) ]

Gamma[3 +m]
d(1+m) (a+bx)

b(1+n) (c+dx)

[d (2+m+n) (a+bx) Hypergeometric2F1[1, -n, 3+m, -

1)/

((bc-ad) (1+n) Gamma[3+m]) - (d (1+m) (a+bx) Gamma[1l-n]

1)/

(b (1+n) (c+dx) Gamma[4+m] Gamma[-n]) - [d2 (1+m) (2+m+n) (a+bx)2

1)/

d(1+m) (a+bx)
b<1+n) <C+dX>

Hypergeometric2F1[2, 1-n, 4 +m, -

d (1+m) (a+bx)

Gamma[1l - n] Hypergeometric2F1 [2, 1-n,4+m, -

b (1+n) (C+dx>

(b (bc-ad) (1+n)® (c+dx) Gamma[4 +m] Gamma[fn]) + !
b(1+m)
(a bx)l*"‘(c dX)ﬂ -bc-bdx\™" _bc-ad-adm-bcn-2bdx-bdmx-bdnx)3>™"
+ + -
-bc+ad (bc—ad) (1+n)

(bc+ad+adm+bcn+2bdx+bdmx+bdnx)’3""’”
d<a+bx> n d<2+m+n> (a+bX> -2-m-n

1-— | |17 Gamma[2 +m]

( -bc+ad ( (bc-ad) (1+n)

d(1+m) (a+bx)
b(1+n) <c+dx)] /

d2<1+m) (a+bx)_ d<1+m>

([bd (2+m+n) Hypergeometric2F1[1, -n, 3+m, -

((bc-ad) (1+n) Gamma[3+m]) - |2n

b(1+n) (c+dx)> (1+n) (c+dx)
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d (1+m) (a+bx)
b(1+n) (c+dx)

Hypergeometric2F1 [2, 1-n,4+m, -

] /((3+m) Gamma[3+m]) _

mn ¢ (1+m) (a+bx) - d (1+m) Hyper‘geometr‘icZFl[Z 1-n
b(1+n) (c+dx)? (1+n) (c+dx) ’ ’
T a1/ 12 et

d? (1+m) (a+bx)_ d(1+m)

{d n(2+m+n) (a+bx) Hypergeometric2Fi|

b(1+n) (c+dx)? (1+n) (c+dXx)
d(1+m) (a+bx)
b(1+n) (c+dx)

2,1-n,4+m, - ] /((bcfad> (3+m) (1+n) Gamma[3+m]) +

[dz (1+m) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4 +m,

d(1+m) (a+bx)

b(1+n) (c+dx)

] /(b (1+n) (c+dx>2Gamma[4+m] Gamma[—n])+

[d3 (1+m) (2+m+n) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

] /(b (bc-ad) <1+n)2<c+dx)26amma[4+m1 Gamma[—n])—

d(1+m) (a+bx)
[d (1+m) Gamma[1 - n] Hypergeometric2F1[2, 1-n, 4+m, - }J/
b(1+n) (c+dx)

((1+n) (c+dx) Gamma[4 +m] Gamma[-n]) -

[2 d> (1+m) (2+m+n) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

] /((bcfad> (1+n)2(c+dx) Gamma[4 +m] Gamma[-n] | -

d? (1+m) (a+bx) d(1+m)

{Zd (1+m) (1-n) (a+bx)

b(1+n) (c+dx)? (1+n) (c+dx)
d(1+m) (a+bx)
b (1+n) (c+dx)} /

(b (4+m) (1+n) (c+dx) Gamma[4+m] Gamma[-n]) -

d? (1+m) (a+bx) ) d(1+m)

b (1+n) (c+dx>2 (1+n) (c+dx)

d(1+m) <a+bx)}/

b (1+n) <c+dx)

Gamma [l - n] Hypergeometric2F1 [3, 2-n,5+m, -

{Zd2 (1+m) (1-n) (2+m+n) (a+bx)2

Gamma[1 - n] Hypergeometric2F1 [3, 2-n,5+m, -

(b (bc-ad) (4+m) (1+n)? (c+dx) Gamma[4 +m] Gamma[—n])J]J
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Problem 3141: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

_d(be-af) (2+m) (bc-ad) f (1+m)

J(a+bx)m(c+dx)f b(dect) (eJr-Fx)f+ b(decf] dXx

Optimal (type 3, 101 leaves, 1step):

d(be—aﬂ (2+m) (bc-ad) f (1+m)

b(a+bx)™™ (c+dx) vlech (e+Ffx) vlaecs

(bc-ad) (be-af) (1+m)

Result (type 6, 1616 leaves):

1 _d(be-af) (1m) (bc-ad) f (1+m)
(a+bx)1”" (c+dx) vleecd  (e+Ffx) vlaecs

1+m
d(be-af) (1 bc-ad) f (1 d b

f AppellF1[1+m, lbe-af) er))lJr< c-ad)f | +m),2+m, (a~ X))

b(de-cf) b(-de+cf) -bc+ad

f(a+bx) 1 (bc-ad) f (1+m)

—be+af})/[<_de+c-‘:> [1+mf ! b(-de+cf)

d(be-af) (1+m) 1+(bc—ad)f(1+m) d(a+bx) f(a+bx]
b(de-cf) ’ b(-de+cHf) ’ ’

+

(a+bx) AppellF1[1+m,

-bc+ad ’ -be+af
d(be-af) (1+m)
b(de-cf)

3

(f (-bde-adf (1+m) +bcf (2+m)) (a+bx) AppellF1[1+m,

(bc-ad) f(1+m) d(a+bx) f(a+bx)

1+ , 2+m,
b(-de+cf)

g’ _be+af]//(b(de—cﬂ (1em)) +

d(be-af) (1+m) 1+<bc—ad)f(1+m)
b(de-cf) b (-de+cf)

b (e+fx) AppellF1[1+m,

d(a+bx) f(a+bx]

2+m, )
-bc+ad -be+af

|+ (a+bx) (e+fx)

d(be—af) (1+m)
b(de—cf)
bc-ad) f (1 d b f b
2+( c-ad)f | +m>,3+m, (a X), (a+bx] + ! d? (be—af)2
b(fde+cF) -bc+ad -be+af bc-ad

d(be-af) (1+m) 1. (bc-ad) f (1+m)

b(de-cf) b (-de+cf)
d(a+bx) F(a+bx)

eon T L/((be—af)(—de+cf)(2+m”)]+

d(be-af) (1+m) (bc-ad)f (1+m)
b(de-cf) ~  b(-de+cH)
d(a+bx) -F<a+bx)}/

-bc+ad ’ -be+af

f(bde+adf (1+m)-bcf (2+m)) AppellF1[2+m,

)

(1+m) AppellF1[2+m, 1+

3+m,

dAppellF1[1+m, 1+

, 2+m,
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(de-cf) 1imd 1+d(bbe<daef)c(:)+m) (a+bx) AppellF1[1+m,
1+d(befa1‘) (1+m) (bc-ad)f (1+m) d(a+bx) f(a+bx)

B )

b(de—cf) ’ b(—de+cf) _bc+ad  -be+af
d(be—af) (1+m)

b(de-c¥)

3

(d (-bcf-adf (1+m)+bde (2+m)) (a+bx) AppellF1[1+m, 1+

(b;<add)efc(i>+m> ,2+m, d_l(jac++baxd) ’ f_iae++bax12 ] / (b(de-cf) (L+m)) +

d(be-af) (1+m) (bc-ad)f (1+m)
b(de-cf) ’ b(-de+cf)

b (c+dx) AppellF1[1+m, 1+

d(a+bx) f(a+bx)

2+m, , +|(a+bx) (c+dx)
-bc+ad -be+af
d(be-af) (1
! (bc—ad)z-F2 (1+m) AppellF1[2+m, 1+ (be-af) { +m>,1+
be_af b(de-cf)
bc-ad) f (1 d b f b
(be-ad) f +m>,3+m, Gk X), (2~ X)}—d(—bcf—adf(1+m)+
b(—de+c-F) -bc+ad -be+af

d(be-af) (1+m) (bc-ad)f (1+m)
b(de-cf) ~  b(-de+cH)

1]/ toc-aa) (ge-ce) (zom) ||

bde (2+m)) AppellF1[2+m, 2+

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

3+m,

Problem 3142: Result more than twice size of optimal antiderivative.

J(a+bx)’" (c+dx)" (e+fx) ™ dx

Optimal (type 6, 129leaves, 3 steps):

b d -n
(a+bx)1”" (c+dx)" M (e+fx)™"
b(1+m) bc-ad
b(e+Fx) mn d(a+bx) F(a+bx)
E— AppellF1[1+m, -n,m+n, 2+m, — ,
be-af bc-ad be-af

Result (type 6, 303 leaves):
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“bc_ad)(be_af)(z+m)(a+bx)hm(c+dxw

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(e+fx) """ AppellF1[1+m, -n, m+n, 2+m,

1)/

d(a+bx) f(a+bx]
“bc+ad -be+af
d(a+bx) f(a+bx)
“bcrad  -be+af
d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(b (1+m)

(bc—ad) (be—af) (2+m) Appe11F1[1+m, -n, m+n, 2+m,

]_

+

)

(a+bx) (d (-be+af) nAppellF1[2+m, 1-n, m+n, 3+m,

(bc-ad) f (m+n) AppellF1[2+m, —n, 1+m+n, 3+m,

Problem 3143: Result more than twice size of optimal antiderivative.
J(a+bx)’" (c+dx)" (e+fx) " "dx
Optimal (type 6, 137 leaves, 3 steps):

b (c+dx)
bc-ad

-n m+n

b (e+fx)
be-af
d(a+bx) f (a+bx)
bc-ad ) be-af

(e +f X) -mn

“a+bxwm(c+dxw

AppellF1[1+m, -n, L+m+n, 2+m, -

1|/ ((be-af) (1+m))

Result (type 6, 308 leaves):

[(bc—ad) (be-af) (2+m) (a+bx)™™ (c+dx)" (e+fx) ™"

] //F(1+m

d (a+bx) f(a+bx)
“bc+ad -be+af

d(arbx) f(arbx]
1))

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

AppellF1[1+m, -n, 1+m+n, 2+m,

(bcfad) (befaf) (2+m) Appe11F1[1+m, -n,l+m+n, 2+m,

(a+bx) |d (-be+af) nAppellF1[2+m, 1-n, 1+m+n, 3+m, s
-bc+ad -be+af

d(a+bx) f(a+bx]

(bc-ad) f (1+m+n) AppellF1[2+m, -n, 2+m+n, 3+m, B
-bc+ad -be+af

Problem 3145: Result more than twice size of optimal antiderivative.

J]a+bxw(c+dxw(e+fxyﬁwndx

Optimal (type 5, 227 leaves, 2 steps):
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f (a+bx)1*m (c+dx)1+” (e+Fx)’2’m’”

(be-af) (de-cf) (2+m+n)

-n

(be-af) (c+dx)
(bc-ad) (e+fx)

(de-cH) (a+bx)} /

(bc-ad) (e+fx)

((ad-F (1+m) +b(cf(1+n)-de(2+m+n))) (a+bx)1*”' (c+dx)"

(e+fx) “imen Hypergeometric2F1[1+m, -n, 2+m, -

((befa-F)2 (de-cf) (1+m) (2+m+n))

Result (type 5, 5212 leaves):

n n

-bc-bdx
-bc+ad

-be-bfx

3um+ d b
(a+bx) 2" e dx)?" | m”[17<a+ )
-be+af

-bc+ad

(e+_FX>—6—2m—2n [

oem_ : _ (de-cf) (a+bx)
. Flarbx) |2 nGamma[2+m] 2 Hypergeometric2F1[1, -n, 3 +m, et leidn ] )
-be+af Gamma[3 + m]

. _ de-cf) (a+bx
m Hypergeometric2fF1[1, -n, 3 +m, j—u—)_(befaf) v ]

"
Gamma[3 + m]

. _ (de-cf) (a+bx)
f (a+bx) Hypergeometric2F1[1, -n, 3 +m, e e ]

+

(be-af) Gamma[3 +m]

de-cf) (a+bx]
((decf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m, J/
(be-af) (c+dx)

((be-af) (c+dx) Gamma[4+m] Gamma[-n]) -

(f (-de+cf) (a+bx)ZGamma[1—n] Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af)z (c+dx) Gamma[4 +m] Gamma[—n])]J/

! f(-2-m-n) (a+bx)¥" n -
- -2-m- +bx)"™" (c+dx)

(-be+af) (1+m)

-bc-bdx
-bc+ad

{b (1+m>

-3-m-n

-be-bfx

(e+fx) ™" ( o [1— dfarbx)
-be+af

n L f<a+bx)
-bc+ad (

-be+af

. B (de-cf) (a+bx)
2 Hypergeometric2F1[1, -n, 3 +m, P ]

Gamma[2 +m] +

Gamma [3 +m]

. _ de-cf) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, 3—)—(—)—(b&aﬂ e ]

+
Gamma[3 +m]

. _ (de-cf) (a+bx)
f (a+bx) Hypergeometric2fF1[1, -n, 3 +m, et teian ]

+

(be-af) Gamma[3+m]
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(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[-n]) -

['F (-de+cf) (a+bx)?Gamma[1-n] Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

}J/ ((be—a-F)2 (c+dx) Gamma[4 +m] Gamma[—n]) -

! dn(a+bx)1*"‘ (crdx)" -bc-bdx\™" <e+_FX)—3—m-n
(7bc+ad) (1+m) -bc+ad
-be+af -bc+ad _be+af

s _ (de-cf) (a+bx)
2 Hypergeometric2F1[1, -n, 3 +m, T ]

Gamma[2 + m] +

Gamma[3 +m]

. _ de-cf) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, _(—u—)_(befaf) e ]

Gamma [3 + m]

. _ (de-cf) (a+bx)
f (a+bx) Hypergeometric2fF1[1, -n, 3 +m, e e ]

+

(be-af) Gamma[3+m]

(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx) Gamma[4 +m] Gamma[-n]) -

{F (-de+cf) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—aﬂ2 (c+dx) Gamma[4 +m] Gamma[—n])] _

: F(3emen) (asbx) P (crdx)n [T2ETRAX)T g by 3m
(-be~af) (1+m) “bc+ad
_be-bfx)2mn L d(a+bx) n . 'F(a+bx) ~2-m-n
(—be+a-F [ -bc+ad [ _be+af

. _ (de-cf) (a+bx
2Hyper‘geometr‘1c2F1[1, n, 3+m, (beaf) (crdx) }

Gamma[2 +m] +

Gamma [3 + m]

. _ (de-cf) (a+bx)
mHypergeometr‘1c2F1[1, n, 3+m, beaf (crdx) ]

+
Gamma [3 + m]

. _ (de-cf) (a+bx)
f (a+bx) Hypergeometric2F1[1, -n, 3 +m, et lciax ]

(be-af) Gamma[3 +m]
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(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[-n]) -

[-F (-de+cf) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

]/((be—af)z(c+dx>Gamma[4+m]Gamma[—n]) +

! f(-3-m-n) (a+bx)1*m (crdx)" —bc-bdx)™ (e+_FX)—4—m-n
b<1+m> -bc+ad

~be-bfx)3mn 1 d(a+bx))\" L fla+bx))>m"

(—be+af) [ -bc+ad [ _be+af

s _ (de-cf) (a+bx)
2 Hypergeometric2F1[1, -n, 3 +m, T ]

Gamma[2 + m] +

Gamma[3 +m]

. _ de-cf) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, 1—“—)—(“73{) e ]

Gamma [3 + m]

. _ (de-cf) (a+bx)
f (a+bx) Hypergeometric2fF1[1, -n, 3 +m, e e ]

+

(be-af) Gamma[3 +m]

(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx) Gamma[4 +m] Gamma[-n]) -

{F (-de+cf) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—aﬂ2 (c+dx) Gamma[4 +m] Gamma[—n]) +

-1-n

! e+ fx) 2

(-bc+ad) (1+m)
3mm[1_d(a+b@

-bc-bdx
-bc+ad

dn (a+bx)1”“ (c+dx)"

-2-m-n

(—be—bfx

n 1 f (a+bx)
-be+af [

-be+af

-bc+ad

. _ (de-cf) (a+bx)
2 Hypergeometric2F1[1, -n, 3 +m, T ]

Gamma[2 + m] +

Gamma [3 +m]

. _ de-cf) (a+bx
m Hypergeometric2F1[1, -n, 3 +m, 1—“—)—(“73{) v ]

Gamma [3 + m]
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. _ de-cf) (a+tbx
f (a+bx) Hypergeometric2F1[1, -n, 3 +m, 1—“—)—(“7“) e ]

(be-af) Gamma[3 +m]

(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[-n]) -

[-F (-de+cf) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((befaF)2 (c+dx) Gamma[4 +m] Gamma[n])} +

_ - - - — 3+m+
i 3+5x) [y 1 [PELIX) T o gy (e b X
b<1+m> -bc+ad _be+af
( d(a+bx) ”( fla+rbx) )2
1-——" 1-——— Gamma[2 +m]
-bc+ad -be+af

de-cf) (a+bx) ]
(be-af) (c+dx)

+

2 Hypergeometric2F1 [1, -n, 3+m,
Gamma[3 +m]

. _ (de-cf) (a+bx)
mHypergeometr‘chFl[l, n, 3+m, (beaf) (crdx) ]

+
Gamma [3 + m]

. _ de-cf) (a+bx
f (a+bx) Hypergeometric2F1[1, -n, 3 +m, 1—“—)—(“7“) e ]

(be-af) Gamma[3 +m]

(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx]
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[-n]) -

[-F (-de+cf) (a+bx)zGamma[1—n} Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af)z (c+dx) Gamma[4 +m] Gamma[n])} +

<a+bx)m (C+dx)n M - <E+-Fx)’3’m’” (ﬂ)%mm
-bc+ad besaf
[ d(a+bx))\" [ flasbx) )2
1-——" - Gamma[2 +m]
-bc+ad -be+af

. _ de-cf) (a+bx
2 Hypergeometric2F1[1, -n, 3 +m, 1—U—J—<beiaﬂ v ]

+
Gamma [3 + m]

s B de-cf) (a+bx)
mHyper‘geometr‘1c2F1[1, n, 3+m, (beaf) (csdx) }

i
Gamma [3 +m]
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. _ de-cf) (a+tbx
f (a+bx) Hypergeometric2F1[1, -n, 3 +m, 3—)—(—)—(“7”) e ]

(be-af) Gamma[3+m]

(de-cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af) (c+dx) Gamma[4+m] Gamma[-n]) -

] :

[-F (-de+cf) <a+bx)ZGamma[1—n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

}J/ ((befawc)2 (c+dx) Gamma[4 +m] Gamma[-n]

_ - - — _ 3+m+
(a+bx)1*m (c+dx>n -bc-bdx n(e+_FX)f3fmfn(b67b'FX men
b<1+m> -bc+ad -be+af
( d(a+bx) ”( fla+rbx) )2
1-—" 1-——— Gamma[2 +m]
-bc+ad -be+af

(de-cf) (a+bx) ]
(be-af) (c+dx)

[ b f Hypergeometric2F1 [1, -n, 3+m,

{Zn ]

Hypergeometric2F1[2, 1-n, 4 +m,

(be-af) Gamma[3+m]

d(de-cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)
d(de-cf) (a+bx) b(de-cf)
(be-af) (c+dx>2 (be-af) (c+dx)
EZZ_:i; E:::z;] /((3+m) Gamma[3 +m] ) -
_d(de—cf) (a+bx) b(de-cf)
(be-af) (c+dx)? (be-af) (c+dx)
(de-cf) (a+bx)
(be-af) (c+dx)

}J/ ((3+m) Gamma[3+m]) _

mn Hypergeometric2Fi |

2,1-n,4+m,

fn (a+bx)

Hypergeometric2Fi|

2,1-n,4+m,

] /((be—a-F) (3+m) Gamma[3 +m]) -

[d (de-cf) (a+bx) Gamma[1l-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af) (c+dx)zGamma[4+m] Gamma[-n]| +

[df (-de+cf) (a+bx)zGamma[1—n] Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx)
(be-af) (c+dx)

/((be—af)z (c+dx)*Gamma[4 +m] Gamma[-n] | +
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(b (de-cf) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4 +m,

(de-cf) (a+bx]
(be-af) (c+dx)}J/
((be-af) (c+dx) Gamma[4+m] Gamma[-n]) -

(be (-de+cf) (a+bx) Gamma[1-n] Hypergeometric2F1[2, 1-n, 4+m,

(de-cf) (a+bx)
(be-af) (c+dx)

] /((be—af)2 (c+dx) Gamma[4 +m] Gamma[—n]) +

d(de-cf) (a+bx) b(de-cf)
) (be-af) (c+dx)? : (be-af) (c+dx)
de-cf) (a+bx
beaf; Ec+dx§]/
((be-af) (4+m) (c+dx) Gamma[4+m] Gamma[-n]) -

d(de-cf) (a+bx] b(de-cf)
(be—af) (c+dx)2 : (be—af) <C+dX)

(de-cf) (a+bx>] /

(be-af) (c+dx)

|

Problem 3146: Attempted integration timed out after 120 seconds.

(2 (de-cf) (1-n) (a+bXx)

Gamma[1 - n] Hypergeometric2F1 [3, 2-n, 5+m, E

2f (-de+cf) (1-n) (a+bx)? |-

Gamma [l - n] Hypergeometric2F1 [3, 2-n,5+m,

((be—a-F)2 (4+m) (c+dx) Gamma[4 +m] Gamma[—n})

J(a+bx)"‘ (c+dx)" (e+fx>’4’m’”dlx

Optimal (type 5, 402 leaves, 4 steps):
flatbx)™™ (crdx)¥" (e+fx) >
) (be-af) (de-cf) (3+m+n) :
(-F (adf (2+m)+b (cf(2+n)-de(4+m+n))) (a+bx)™" (c+dx)*" <e+fx)’2’m’")/

((be—aw‘)2 (de—c-F)2 (2+4m+n) (3+m+n)) +

((adefz (2+3mem?) +2abdf (1+m) (cf (1+n) ~de (3+men)] -
b> (2cdef (1+n) (3+m+n) -c*f* (2+3n+n?) -d®e® (6+m*+5n+n*+m (5+2n))))
(be-af) (c+dx)\™" e+ Fx
(bc-ad) (e+fx)
(de-cf) (a+bx]
(bc-ad) (e+fx)}J/
((be—af)3(de—cf)2<1+m) (2+m+n) (3+m+n))

(a+bx)1*m (c+dx)" )’1""’”

Hypergeometric2F1 [1 +m, -n, 2+m, -

Result (type 1, 1leaves):
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???

Problem 3147: Result more than twice size of optimal antiderivative.

J(a+bx)m (c+dx)" (e+fx)Pdx

Optimal (type 6, 123 leaves, 3 steps):

b d -n
! (a+bx)1”" (c+dx)" u (e+Fx)P
b(1+m) bc-ad
b(e+-Fx) P d(a+bx) -F(a+bx)
—————| AppellF1[1+m, -n, -p, 2+m, - , -
be-af bc-ad be-af

Result (type 6, 296 leaves):

“bc_ad)(be_af)(z+m)(a+bx)hm(c+dxw

<e+'Fx)pA o d(a+bx) f(a+bx) ]/
ppellF1[1+m, -n, -p, 2+m, s
-bc+ad -be+af

d(a+bx) f(a+bx]
“bc+rad -be+af
d(a+bx) f(a+bx)
bc+ad -be+af

d(a+bx) -F(a+bx)] }]

“bc+ad -be+af
Problem 3148: Result unnecessarily involves higher level functions.

(b (1+m)

(bc-ad) (be-af) (2+m) AppellF1[1+m, -n, -p, 2+m,

(a+bx) (d (-be+af) nAppellF1[2+m, 1-n, -p, 3+m,

+

(-bc+ad) fpAppellF1[2+m, -n, 1-p, 3+m,

J]a+bxw(c+dxw(e+fxydx

Optimal (type 5, 259 leaves, 4 steps):
(£ (bde (@smen) £ (bc (24m) +ad (2+n))) (a+bx)™ (crdx)| /

flarbx)™" (cedx)¥" (e+fx)
bd (3+m+n)

(bzd2 (2+m+n) (3+m+n)) +

+

((F (bc(1+m)+ad(1+n)) (bde (4+m+n)-f (bc(2+m)+ad(2+n)))+

bd (2+m+n) (af (cf+de(1+n))+be(cf(1+m)-de(3+m+n))))

b(c+dx>] /

bc-ad

(a+bx)™" (c+dx)'" Hypergeometric2F1[1, 2 +m+n, 2+n,

(b*d*> (bc-ad) (1+n) (2+m+n) (3+m+n))

Result (type 6, 330leaves):
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1 b x d x
= (a+bx)" (c+dx)" (QacefszppellFl{z,—m,—n, 3,——,——]/
3 a C
b x d x b x d x
(BacAppellFl[Z,—m,—n, 3, -—, -—| +bcmxAppellF1[3,1-m, -n, 4, - —, - — | +
a c a c
b x d x
adnxAppellF1[3, -m, 1-n, 4, -—, - — || +
a c
) 3 b x d x
(4aC'F x> AppellF1[3, -m, -n, 4, - —, - —| /
a c
b x d x b x d x
[4acAppe11F1[3,—m,—n, 4, -—, -—| +bcmxAppellF1[4, 1-m, -n, 5, - —, - — | +
a c a c
b x d x 1
adnxAppellF1[4,—m,1—n, 5,—*,—*} —
a c d(1+n)
d<a+bx) -m b<c+dx)
3e? |———| (c+dx) Hypergeometric2F1[-m, 1+n, 2+n, ———F
-bc+ad bc-ad

Problem 3149: Result unnecessarily involves higher level functions.
J(a+bx)m (c+dx)" (e+fx) dx

Optimal (type 5, 131 leaves, 3 steps):

f (a+bx)1*m <c+dx>1*”

-|(bde (2+m+n) -f (bc (1+m)+ad(1+n))) (a+bx)1+m (c+dx)1+n
bd(2+m+n)
b d
Hypergeometric2F1[1, 2+m+n, 2+n, ”] /(bd (bc-ad) (1+n) (2+m+n))
c-a
Result (type 6, 202 leaves):
(a+bx)" (c+dx)" [BacfszppellFl[Z, -m, -n, 3,—bfx,—dfx]/
a c
b x d x b x d x
(GacAppellFl[Z, -m, -n, 3,—*,—f]+2bcmxAppe11F1[3,1—m,—n, 4,—*,—*}+
a c a c
b x d x 1
2adnxAppellF1(3, -m, 1-n, 4, -—, - —| | +
a c d(1+n)
d(a+bx) )™ b (c+dx)
e|——-| (c+dx) Hypergeometric2F1[-m, 1+n, 2+n, —————
-bc+ad bc-ad

Problem 3151: Result more than twice size of optimal antiderivative.

dx

J(a+bx)’" (c+dx)"

e+fx

Optimal (type 6, 100leaves, 2 steps):
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b (C+dx)
bc-ad

" d(a+bx) f (a+bx)
AppellF1[1+m, -n, 1, 2+m, - , - ]
bc-ad be-af

[(a+bx)1”" (c+dx)"

/

((be-af) (1+m))

Result (type 6, 298 leaves):

(bc-ad) (be-af)? (2+m) (a+bx)™™" (c+dx)"

d(a+bx) f(a+bx)

-bc+ad ’ -be+af

AppellF1[1+m, -n, 1, 2+m,

] /[b(—be+af) (1+m) (e+fx)
d(a+bx) f(a+bx)
“bc+ad -be+af’
d(a+bx) f(a+bx)

-bc+ad ’ -be+af

(bc-ad) (be-af) (2+m) AppellF1[1+m, -n, 1, 2+m,

+

(a+bx) (d (-be+af) nAppellF1[2+m, 1-n, 1, 3+m,

d b f b
(bc-ad) fAppellF1[2+m, -n, 2, 3+m, (ax X>, (a+bx) JJ]
-bc+ad -be+af

Problem 3152: Result more than twice size of optimal antiderivative.

j(a+bx)'" (c+dx)"

(e+Fx)2

dx

Optimal (type 6, 101 leaves, 2 steps):
b (c+dx)
bc-ad

n d(a+bx) f(a+bx)
AppellF1[1+m, -n, 2, 2+m, - , -
bc-ad be-af

[b (a+bx)™" (c+dx)"

1)/

((be—af)2<1+m>)
Result (type 6, 286 leaves):
[(bcad) (be-af) (2+m) (a+bx)™" (c+dx)"

d(a+bx) f(a+bx]

-bc+ad ’ -be+af

AppellF1[1+m, -n, 2, 2+m,

1)/

(bc-ad) (be-af) (2+m) AppellF1[1+m, -n, 2, 2+m,

b (1+m) (e+fx)2

d(a+bx) f(a+bx)
~bc+ad -be+af
d(a+bx) f(a+bx)
_bc+ad’  -be+af

d(a+bx) f(a+bx] ]

_bc+ad -be+af
Problem 3153: Result more than twice size of optimal antiderivative.

+

(a+bx) [d (-be+af) nAppellF1[2+m, 1-n, 2, 3+m,

2 (bc-ad) f AppellF1[2+m, -n, 3, 3+m,

dx

J(a+bx)m (c+dx)"

(e+-Fx)3
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Optimal (type 6, 103 leaves, 2 steps):

b(c+dx) -n d(a+bx) -F(a+bx)
————| AppellF1[1+m, -n, 3, 2+m, - , - ]
bc-ad bc-ad be-af

[bz (a+bx)*™ (c+dx)"

/

((be-af)®(1+m)]

Result (type 6, 299 leaves):

(bc-ad) (be-af)* (2+m) (a+bx)™" (c+dx)"

d(a+bx) f(a+bx]

AppellF1[1+m, -n, 3, 2+m, N
-bc+ad -be+af

] /[b (beaf)® (1em) (e+Fx)?

d(a+bx) f(a+bx)
“bc+ad’  -be+af }
d(a+bx) f(a+bx)
“bc+ad -be+af

d(a+bx) 'F(a+bx) ])

~bc+ad  -be+af
Problem 3158: Result more than twice size of optimal antiderivative.

(bc-ad) (be-af) (2+m) AppellF1[1+m, -n, 3, 2+m,

+

(a+bx) (d (-be+af) nAppellF1[2+m, 1-n, 3, 3+m,

3 (bc-ad) fAppellF1[2+m, -n, 4, 3 +m,

)4/3

J (a+bx
Ve+dx (e+-Fx)

dx

Optimal (type 6, 100 leaves, 2 steps):

b x 7/3 b (c+dx) A 11F1 7 1 1 10  d(a+bx) _ f(a+bx)
3 (a+ ) bc-ad ppe [3’ 27 7 3 bc-ad ’ be-af }

7 (be—af) Ve +dx

Result (type 6, 921 leaves):
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1
35d2 (a+bx)??
7d b
6b~/c+dx ——l%;—fl+[<c+dx)(-26(bc-ad)(3bde+zbcf—5adf)Ammluq[z,3,1,
6 3
13 bc-ad -de+cef 7 2 13 bc-ad
=, B b(-3de+3cf)AppellFl[—, —, 2, —, ———,
6 bc+bdx -F(c+dx) 6 3 6 bc+bdx
-de+cof 7 5 13 bc-ad -de+cef
—————]+2 (bc-ad) fAppellF1[—, =, 1, —, s -
f(c+dx) 6 3 6 bc+bdx f(c+dx)
1 2 7 bc-ad -de+cf
7b (c+dx) AppellFl[ =, —, 1, —, s | |13f (5a%d*f+a
6 3 6 bc+bdx f(c+dx)
bd(-3de+42cf+49dfx)-b*(12c*f+35d*ex+2cd (16e+7Fx)))
7 2 13 bc-ad -de+cef
AppellFl|—, —, 1, —, s | +14 (5bde+2bcf-7adf)
6 3 6 bc+bdx f(c+dx)
13 2 19 bc-ad -de+cf
[Bb (de-cf) AppellF1|[—, =, 2, —, , +2
6 3 6 bc+bdx f(c+dx)
13 5 19 bc-ad -de+cf
(-bc+ad) fAppellF1[—, =, 1, —, s ] J]]/
6 3 6 bc+bdx f(c+dx)
1 2 7 bc-ad -de+cf
(d (e+fx) |7bf (c+dx) AppellFl[—, —, 1, —, ,
6 3 6 bc+bdx f(c+dx)
7 2 13 bc-ad -de+cef
b (-6de+6cf)AppellFl|—, —, 2, —, s
6 3 6 bc+bdx f(c+dx)
7 5 13 bc-ad -de+cof
4 (bc-ad) fAppellFl|—, =, 1, —/, s
6 3 6 bc+bdx f(c+dx)
7 2 13 bc-ad -de+cf
(13bf (c+dx) AppellF1|—, —, 1, —, B
6 3 6 bc+bdx F(c+dx)
13 2 19 bc-ad -de+cof
b (-6de+6cf)AppellFl[—, =, 2, —, B
6 3 6 bc+bdx f(c+dx|
13 5 19 bc-ad -de+cf
4 (bc-ad) fAppellFl[—, =, 1, —, , ]
6 3 6 bc+bdx f(c+dx)

Problem 3159: Result more than twice size of optimal antiderivative.

dx

J(c+dx)2/5 (e+Fx)3/5
Vva+bx

Optimal (type 6, 123 leaves, 3 steps):
d b f b
2+a+bx (c+dx)?” (e+1‘x)3/5Appe11F1[1,73,7z i,f (a+bx) - (2 x)}]/
2

(b[b(c+dx) 3/5]

2/5 (p (e+fx)

be-af

57 50 2 bc—ad ~ be-af
bc-ad
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Result (type 6, 661 leaves):
1

45 b3 (c+dx)3/5 (e+fx>2/5

2+Va+bx

15b® (c+dx) (e+fx) -2 (a+bx) (

i -bc+ad

)

9 (25a*d*f>-10abdf (3de+2cf) +

-be+af

)

b? (3d2e2+24cdef—2c2f2))AppellFl[l, 3
5

1 3 2 3 -bc+ad -be+af
15df (a+bx) AppellFl[ =, =, 5’ ;’d<a+bx))f(a+bX)

3 3 7 5 -bc+ad -be+af
(-4bde+4adf) AppellF1[ =, =, —, =, ,
25 5 2 d(a+bx) f(a+bx)
3 8 2 5 -bc+ad -be+af
6 (—bc+ad) -FAppellFl[;, g, g —

N d(a+bx)1 f(a+bx)

3 b2 (c+dx) (e+Fx)
(3bde+2bcf—5adf) - -

+

(a+bx)2

2
- ) )
5 2 d(a+bx|

f(a+bx)

-be+af

3 3 2 5 -bc+ad
25 (bc-ad) (be-af) (a+bx) AppellFl[;, 2,22

3 3 2 5 -bc+ad -be+af
[25df(a+bx)Appe11F1[—, =, —,d( ox)” F(asb )}+
2 5 5 2 a+bx a+bx

5 7 7 -bc+ad -be+af
(-4bde+4adf) AppellF1[ =, =, —, —, >
2 5 5 2 d(a+bx] f(a+bx)
5 8 2 7 -bc+ad -be+af
6 (—bc+ad) prpellFl[—, — T T > }
2 5 5 2 d(a+bx) f(a+bx)

55" 2" d(a+bx)  f(a+bx)

I

Problem 3160: Result more than twice size of optimal antiderivative.

dx

J\/aerX (e+‘FX>n
Ve+dx

Optimal (type 6, 123 leaves, 3 steps):

b d
;Z(aerx)”2 M <e+-Fx)“
3b+vc+dx bc-ad
b(e+1cx) n

3 1 5 d(a+bx) f(a+bx)
AppellF1[ =, =, -n, —, -
2 2

2’ bc-ad ’ be-af

be-af

Result (type 6, 289 leaves):

1)/

1)/
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d b f b
[1@(bc—ad) (be-af) (a+bx)3/2 (e+fx)"Appe11F1[i, 1,—n, E, (2 X), (2 X>]/
2 2 2 -bc+ad -be+af
d b f b
(Bb\/c+dx 5(bc-ad) (be—a-F)AppellFl[i, 1,—n, E, (a~ X>, (2+bx) -
2 2 2 -bc+ad -be+af
5 1 7 d(a+bx) f(a+bx)
(a+bx) |2 (-bc+ad) fnAppellF1| =, —, 1-n, —, s
2 2 2 -bc+ad -be+af
d b f b
d (be—af)AppellF1[>, >, n, 7, Lo X>, 2+ X>] )]
2 2 2 -bc+ad -be+af

Problem 3161: Result more than twice size of optimal antiderivative.
J\/c+dx (e+fx)"
Va+bx

dx

Optimal (type 6, 121 leaves, 3 steps):
1

2/a+bx c+dx (e+fx)"
b b (c+d x)
bc-ad

-n

b f d b f b
(e+Fx) AppellFl[i,—l,—n, 3, (a+bx) (a+ x)]

be-af

Result (type 6, 287 leaves):

6(bc—ad) (be—a-F) Va+bx V/crdx

d b f b
(e+fx)”AppellF1[1, 73, “n, 3 dfa+bx] (a+bx)
2

1)/

2 21 —bc+ad, -be+af
d b f b
(b[B(bc—ad) (be—aF)AppellFl[l,—l,— ,i, (a+ X>, (a+ X)
2 2 2 -bc+ad -be+af
d b f b
(a+bx) (2 (—bc+ad)anppe11F1[i,——,1—n, E, Ch X), (a+bx]
2 2 2 -bc+ad -be+af
3 1 5 d(a+bx) 'F<a+bx)
d(-be+af) AppellF1[=, =, -n, —, s J]]
2 2 2 -bc+ad -be+af

Problem 3162: Result more than twice size of optimal antiderivative.

<e+'FX)n
J dx
Va+bx (c+dx)3/2

Optimal (type 6, 128 leaves, 3 steps):
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<c+dx>
bc-ad

b
2+a+bx (e+-Fx)”

b(e+fx>]”

be-af

d b f b
AppellFl{l, i,—n, i,— (2 X>,— (2 X>] /((bc—ad) \/c+dx>
2 2 2 bc-ad be-af

Result (type 6, 816 leaves):
1

_ 2 (be—a'F) va+bx (e+-Fx)n
3 (c+dx)3/2

)7n) ) J
2 2 -bc+ad 7be+af]

d b f b
9b (c+dx)2AppellF1[1, 1 3 dfa+bx] (a+bx)
2

/

((bcad) [3 (bc-ad) (be—aF)AppellFl[%,f1 -n 3 darbx) f(arbx)

El El B B -
2 2 -bc+ad -be+af
3 1 5 dfa+bx) f(a+bx)
(a+bx) |2 (-bc+ad) fnAppellF1| =, -—, 1-n, —, s +
2 2 2 -bc+ad -be+af
d b f b
d(-be+af) AppellFl[i, 1, -n, E, (a~ X), (2 XH ]J
2 2 2 -bc+ad -be+af
d b f b
[5d(a+bx) (c+dx)Appe11F1{z, l,—n, 5, (a X>, (a X)}/
2 2 2 -bc+ad -be+af
d b f b
((bcad) [5 (bc-ad) (be-af) AppellFl[i, 1,4‘, E, (2~ x), (2+bx)
2 2 2 -bc+ad -be+af
5 1 7 d(a+bx) f(a+bx)
(a+bx) 2(—bc+ad)FnAppellF1[f, =,1-n, —, B +
2 2 2 -bc+ad -be+af
7 d(a+bx) f(a+bx]

3
—, —N, K] )
2 2 -bc+ad -be+af

5
d(be-af) AppellFl[;,

1))

3 3 5 d(a+bx> 'F(a+bx)
[5d(a+bx) AppellFl[ =, =, -n, =, s ]/
2 2 2 -bc+ad -be+af
d b f b
[b[s(bc—ad> (be—af)AppellFl[i, z,—n, E, (2 X>, (a+bx) -
2 2 2 -bc+ad -be+af
5 3 7 d(a+bx) f(a+bx]
(a+bx) 2(—bc+ad)-FnAppe11F1[—, —,1-n, —, ,
2 2 2 -bc+ad -be+af
d b f b
3d (be-af) AppellFl{E, E,—n, Z, (a X>, (o X>] ]]
2 2 2 -bc+ad -be+af

Problem 3163: Result more than twice size of optimal antiderivative.

J <e+'FX)n 4
X
(a+bx)3/2\/c+dx

Optimal (type 6, 121 leaves, 3 steps):
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d b f b
AppellFl{—l, l,—n, l,— <a+ X),— (a+ X)} /(b\/a+bx \/c+dx>
2 2 2 bc-ad be-af

Result (type 6, 825 leaves):
1

3(bc-ad)va+bx Vec+dx

2 (be-af) (e+fx)"

[(3<bcad)z(C4dx)AppellF1[

N |

2 2’ —bc+ad, -be+af

,71)4],1 d(a+bx) f(a+bx)}J/

1 1 1 d(a+bx) F(a+bx>
((—bc+ad)((bc—ad) (be—a-F)AppellFl[—f -=,-n, —, ,
2 2 2 -bc+ad -be+af
d(a+bx) f(a+b
(a+bx) 2(—bc+ad)-FnAppe11F1[l,—1,1—n, i, (2 X), GALL)
2 2 2 -bc+ad -be+af
d b f b
d (7be+a_f:) AppellFl[l, 1, -n, i, (a+ X) , <a+ X) } ]] —
2 2 2 -bc+ad -be+af
d b f b
[9d(a+bx) (c+dx) AppellFl[l,—l,—n, i, (a+ X), (a+ X>] /
2 2 2 -bc+ad -be+af

1 1 3 dfa+bx) f(a+bx)
(3 (bc-ad) (be-af) AppellFl[ =, - =, -n, —, s -
2 2 2 -bc+ad -be+af
d b f b
(a+bx) (2 (—bc+ad)FnAppellF1[i,—1,1—n, E, (a X), (2 +bx]
2 2 2 -bc+ad -be+af
d(a+bx) f(a+bx)} ]+

~bc+ad -be+af
d
d b f b
[b [5 (bc-ad) (be-af) AppellFl[i, l, -n, > (a+bx] (a+bx)
2 2

+

> —N,

3 1 5
d(-be+af) AppellFl[;, - >’

5
> —N, —,

[5 d? (a+bx)? AppellFl[i, 1
2 2 2

bc+ad ’ -be+af

a+bx) F(a+bx)] /
2, —bc+ad) -be+af

d b f b
<a+bX> 2 (7bc+ad) -FnAppellFl[E, l’ 1-n, Z’ (a+ X> , (a+ X) .
2 2 2 -bc+ad -be+af
d b f b
d (be—af) AppellFl{E, E, -n, Z, (a+ X> , (a+ x)] J]]
2 2 2 -bc+ad -be+af

Problem 3164: Result more than twice size of optimal antiderivative.
J\/aerx (c+dx)1/3

e+fx

dx

Optimal (type 6, 100 leaves, 2 steps):
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3/2 1/3 3 1 5 d (a+bx) f (a+bx)
2(a+bx) (c+dx> AppellFl[z,—s,l,z,— e }

3(be-af) (bl )t?

Result (type 6, 901 leaves):

N S

35 (c+dx)??
7 d B

6Va+bx <C+X)[d (a+bx) |78 (bc-ad) (befaf)AppellFl[z, E,l, E, M,

6 3 6 d(a+bx]

-be+af 7 2 13 -bc+ad -be+af
—Z=rer [Bd(bea-F) AppellFl|—, =, 2, —, , ]+
'F(a+bx> 6 3 6 d(a+bx) 'F(a+bx>

5 13 -bc+ad -be+af
_11: ) k)

3 6 d(a+bx) f(a+bx)
7

] _

7
2 (bc-ad) -FAppellFl{g,

-bc+ad -be+af
3 2
6 d(a+bx> F(a+bx)

1 2
7 (a+bx) AppellFl[g, g, 1,

13df (3b’ce-3adf (6a+7bx) +b (a(32de-17cf) +7b (5de-2cf) x))

2 13 -bc+ad -be+af
s T 1, —, 5 ] -14 (5bde-2bcf-3adf)
3 6 d(a+bx) f (a+bx)

AppellFl[

o | N

13 2 19 -bc+ad -be+af
3d (be-af) AppellFl|[—, =, 2,
6

3 ;’d(a+bx>,f(a+bx)
1

+2

%

-bc+ad -be+af

]
] +

13 5
(bc-ad) fAppellF1[—, =, 1,
6 3

9

6 d(a+bx) f(a+bx)
Z -bc+ad -be+af
6 d (a+bx>) F(a+bx)

(bz (e+fx) (7df (a+bx) AppellFl[E, 21,
6 3

7 2 13 -bc+ad -be+af
(-6bde+6adf) AppellFl][—, =, 2, —, s ]+
6 3 6 d(a+bx) f(a+bx]
7 5 13 -bc+ad -be+af
4 (-bc+ad) f AppellFi[—, =, 1, —, s
6 3 6 d(a+bx) f(a+bx]

7 2 13 -bc+ad -be+af
(13df (a+bx) AppellF1|[—, —, 1, —, s
6 3 6 d(a+bx) -F(a+bx>
E -bc+ad -be+af
3 3
6 d<a+bx) f(a+bx)
19 -bc+ad 7be+af] J]

4 (-bc+ad) fA e11F1[E >0, 2

PP 6 3 6)d(a+bx),-F(a+bx)
Problem 3165: Result more than twice size of optimal antiderivative.
J(a+bx)1/3\/c+dx

e+fx

13
(-6bde+6adf) AppellFl] —,
6

dx

Optimal (type 6, 100leaves, 2 steps):
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3 (a+bx)4/3mAppellF1[§, —%, 1, 3, —db(:i:;‘) , —fb(:i:? ]

4(be-af) [oledx
bc-ad
Result (type 6, 895 leaves):
N S
35 (a+bx)??
7 b _
6+ c+dx M+(b(c+dx) -78 (bc-ad) (de—cF)AppellFl[Z, 3,1, E, u,
6 3 6 bc+bdx
-de+cef 7 2 13 bc-ad -de+cof
_ [b(-3de+3cf)Appe11F1[—, =,2, —/—, s
-F(c+dx) 6 3 6 bc+bdx -F(c+dx)
7 5 13 bc-ad -de+cf
2 (bc-ad) f AppellFi[—, =, 1, —, s -
6 3 6 bc+bdx -F(c+dx>
1 2 7 bc-ad -de+cof
7 (c+dx) AppellF1|—, —, 1, —, B
6 3 6 bc+bdx -F(c+dx)

13bf(ad (—3de+17cf+14dfx) +b (—32cde+18c2f—35d2ex+21cdfx))

2 13 bc-ad -de+cf
> T 1, —, s ] +14 (5bde-3bcf-2adf)
3 6 bc+bdx f(c+dx)
19 bc-ad -de+cf

13 2
[3b (de-cf) AppellF1|—, —, 2, —, B
6 3 6 bc+bdx -F(c+dx)

AppellF1|

o | N

+2

1))/

19 bc-ad -de+cof

13 5
(-bc+ad) fAppellFl[—, =, 1, —, ,
6 3 6 bc+bdx f(c+dx)

bc-ad -de+cof

1 2
7bf (c+dx) AppellF1[—, 3’ 1,
6

7
[dz(e+fx) -, s
6 bc+bdx f(c+dx)
7 2 13 bc-ad -de+cf
b (-6de+6cf)AppellFl|—, —, 2, —, s
6 3 6 bc+bdx f(c+dx)
7 5 13 bc-ad -de+cef
4 (bc-ad) fAppellF1|—, =, 1, —, s
6 3 6 bc+bdx -F(c+dx)
7 2 13 bc-ad -de+cf
(13bf (c+dx) AppellF1[—, =, 1, —, s
6 3 6 bc+bdx f(c+dx)
13 2 19 bc-ad -de+cof
b (-6de+6cf)AppellFl[—, —, 2, —, B
6 3 6 bc+bdx -F(c+dx)
13 5 19 bc-ad -de+cof
4 (bc-ad) fAppellF1[—, =, 1, —, s ] ]J
6 3 6 bc+bdx F(c+dx)

Problem 3166: Result more than twice size of optimal antiderivative.

J\/a+bx <c+dx)1/3 (e+-Fx)1/4dlx
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Optimal (type 6, 125leaves, 3 steps):
5 d(a+bx] f(a+bx)

/

2(a+bx)3/2 (c+dx)1/3 (eﬂcx)l/“AppellFl[i,71,—l s ,
2 3 4 2 bc-ad be-af
1/4]

173 (p (e+fx)

[b (c+dx)
b|———
be-af

bc-ad

Result (type 6, 1077 leaves):
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12 (3bde+4bcf+6adf)
325bdf

12 x
n
25

Va+bx (c+dx)1/3 (e+fx>1/4—

1

(a+bx) [d- ad 2/3
82225b3df |c+ o

(asbx) (£ 2F 3/4
e +
b

72 (a+bx)3/2

1058 (-21a*d*f>+9a’bd* f* (3de+4cf) -

abzdf(20d2e2+14cdef+29c2f2) +b3 (5d3e3+5cd2ezf+2c2def2+9c3f3))
11 2 3 23 -bc+ad
AppellF1|—, — ] /

23 -be+af
127 3’
11 2 3 23 -bc+ad
(a+bx) |-23dfAppellF1|— —

) F) )
4" 12 d(a+bx) f(a+bx)
2 3 -be+af 1
3 3 3 3 3
12° 3 4 12 d(a+bx) f(a+bx)

23 2 7 35 -bc+ad -be+af
9d (be-af) AppellFl|—, =, —, —
12 3

4’ 12" d(a+bx) f(a+bx)

a+bx

1))

23
8 (bc-ad) prpellFl[E,

£ -bc+ad -be+af

12° d (a+bx>) F(a+bx)

{11 (7a®d*f>-2abdf (3de+4cf) +b”> (5d*e’-4cdef+6c>f))

[35d'F

5 3
)
3 4

a+b x

bc (@#(237”—3))

17 a
17 a2 46 a be (23 - *°
abx +d |f |23+ - + ( a+bx>
a+bx (a+bx)2 a+bx a+bx
23 2 3 35 -bc+ad -be+af
AppellFl[—, Ty T T k) -
12° 3 4 12 d(a+bx) f(a+bx>
1 bc ad be af
23(d+ - f+ -
a+bx a+bx a+bx a+bx a+bx
35 2 7 47 -bc+ad -be+af
9d (be-af) AppellF1[~—, =, —, —
12 3

4’ 12" d(a+bx)’ f(a+bx)

g 35
(bc-ad) -FAppellFl[E,

47 -bc+ad

-be+af

5 3
) ) ) }
3 4 12 d(a+bx) f(a+bx]

23 2 3 35 -bc+ad -be+af 1
df |35dfAppellFl|—, —, =, —
4

12° 3 12" d (a+bx) f(a+bx)
<79bde+9ad'F)Appe]_]_F1[E,2 7 47 -bc+ad
12

n
a+bx

-be+af
) K] K] K]
3 4 12 d(a+bx) f(a+bx)

il

35 5 3 47 -bc+ad
8 (-bc+ad) fAppellF1[—, =, =, —

-be+af
37 4’

12° d (a+bx)’ f(a+bx)
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Problem 3167: Result more than twice size of optimal antiderivative.

J(a+bx)1/3\/c+dx (e+Fx)1/4d1x

Optimal (type 6, 125leaves, 3 steps):

d b f b
[3 (a+bX>4/3m(e+'Fx)1/4Appel]_F1{£,_l)_1, Z,— <a+ X))_ <a+ x)}/
3.2 4 3 bc-ad be-af
b b(c+dx) (b(e+fx)\**
bc-ad be-af

Result (type 6, 1078 leaves):
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1
3575 (a+bx)?? (e+fx)**
JeTax 132 (a+bx) (e+fx) (4adf+b (3de+6cf+13dfx)) s (c+dx)
bdf
11 2 3 23 bc-ad
(23 (bc-ad) (de-cf) (3bde-7bcf+4adf) AppellFl[ —, —, =, —
12 3 4 12 bc+bdx
-de+cof 9b(de7cf)AppellF1[E E Z E bc-ad -de+cof
£ (c+dx) 12°37 4”7 12" be+bdx’ f(c+dx)

23 bc-ad -de+cf

B B
12 bc+bdx F(c+dx)
11 bc-ad -de+cef

12" bc+bdx’ f(c+dx)

11
8 (-bc+ad) fAppellFl| —,

5 3
T
12 3 4

1 2
11 (c+dx) AppellFl[—E, =,

3
)
3 4

23bf (-2a°d*f (-2de+35cf+33dfx) -b* (7c*f* (12c+11dx) -2cdef

(38c+33dx) +d*e® (58c+55dx)) +abd (99c*f*+d’e (3e+44Fx) +
2 3 23 bc-ad -de+cf

2cdf(15e+44fx)))Appe11F1[£, s T T >
123 4 12 bc+bdx f(c+dx)

11 (6a*d*f*-4abdf (de+2cf) +b® (5d*’e*-6cdef+7c*f*))
23 2 7 35 bc-ad -de+cof

9b (de-cf)AppellFl[—, =, —, —, s
12° 3 4 12 bc+bdx f(c+dx)
23 5 35 bc-ad -de+cof

(-bc+ad) fAppellF1|—, =, -, s
12° 3 12" bc+bdx f(c+dx)

]+8

1))/

3
4)
11 bc-ad -de+cf

3
3747 12" be+bdx’ £ (c+dx)
2 7 23 bc-ad -de+cef
4
2

(d3 (11 bf (c+dx) AppellF1|-

b (-9de+9cf) AppellFl|

123" 4" 12" bc+bdx f (c+dx)
11 5 3 3 bc-ad -de+cf
8 (bc—ad) -FAppellFl[—, = —s —» s
12° 3 4 12 bc+bdx f(c+dx)
11 2 3 23 bc-ad -de+cef
23bf (c+dx) AppellF1l[—, =, =, —, ,
12°3 4 12 bc+bdx f(c+dx)
§ g 375 bc-ad -de+cf

b (-9de+9cf)AppellF1[—, ,Z, s s
4 12 bc+bdx f(c+dx)
3

5 bc-ad —de+cf} ]]

8 (bc-ad) FAppellFl[zf, s —» s
12 bc+bdx ‘F<C+dx)
Problem 3168: Result more than twice size of optimal antiderivative.

J(a+bx)4 (A+Bx) (d+ex)"dx

Optimal (type 3, 234 leaves, 2 steps):
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(bd—ae)4 (Bd—Ae) (d+ex)1”" (bd—ae)3 (5de—4Abe—aBe) (d+ex)2”“
_ N _
e (1+m> e <2+m)

2b (bdfae)z (5bBd-3Abe-2aBe) (d+ex)3”“

e® (3+m)

+

2b? (bd-ae) (5bBd-2Abe-3aBe) (d+ex)*"

e® (4+m)

b> (5bBd-Abe-4aBe) (d+ex)>" b*B (d+ex)®"
+
e® (5+m) e® (6+m)

Result (type 3, 635leaves):
1
e (1+m) (2+m) (3+m) (4+m) (5+m) (6+m)

(d+ex)1*’“ (a*e® (360 +342m+119m* + 18m> +m*) (-Bd+Ae (2+m) +Be (1+m) x) +
4a’be’ (120+74m+15m + m?)
(Ae (3+m) (-d+e (1+m)x)+B(2d*-2de (1+m) x+e* (2+3m+m?) X)) +
6a’b’e? (30 +11m+m?) (Ae (4+m) (2d*-2de (1+m) x+e® (2+3m+m?) x*) +
B(-6d*>+6d%e (1+m)x-3de? (2+3m+m’) x*+e® (6+11lm+6m*+m*) x*)) +4ab’e
(6+m) (Ae (5+m) (-6d>+6d*e (1+m)x-3de® (2+3m+m*) x*+e® (6+11m+6m*+m’) x°) +
B(24d*-24d%e (1+m) x+12d%e? (2+3m+m?) x* -
4de® (6+11m+6m’+m’) x> +e* (24+50m+35m> +10m> +m*) x*)) -
b* (-Ae (6+m) (24d*-24d’e (1+m) x+12d*e?® (2+3m+m?) x> -
4de’ (6+11m+6m”+m?) x> +e* (24+50m+35m* +10m> +m*) x*) +
B (120d°-120d%e (1+m) x+60d>e* (2+3m+m’) x*-20d*e> (6+11m+6m* +m’) X° +
5de* (24+50m+35m>+10m> +m*) x* - e> (120 +274m+225m* + 85m> + 15m* + m*) x°) ) )

Problem 3169: Result more than twice size of optimal antiderivative.

J(a+bx)3 (A+Bx) (d+ex)"dx

Optimal (type 3, 186 leaves, 2 steps):
(bd—ae)3 (Bd—Ae) (d+ex)1”" (bd—ae)2 <4de—3Abe—aBe) (d+ex)2*m

e (1+m) _ e (2m) '

3b(bd-ae) (2bBd-Abe-aBe) (d+ex)>"

e® (3+m)

b2 (4de—Abe—3aBe) <d+ex)4*m b3B(d+ex)5”"
+
e’ (4+m) e’ (5+m)

Result (type 3, 391 leaves):
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1
e (1+m) (2+m) (3+m) (4+m) (5+m)
(d+ex)™™" (a’e® (60 +47m+12m? +m?) (-Bd+Ae (2+m) +Be (1+m) x) +3a2be? (20+9m+m?)
(Ae (3+m) (-d+e (1+m)x) +B(2d*-2de (1+m) x+e* (2+3m+m?) X)) +
3ab’e (5+m) (Ae (4+m) (2d*-2de (1+m) x+e* (2+3m+m?) x?) +
B(-6d°+6d°e (1+m)x-3de* (2+3m+m’) x*>+e> (6+11m+6m’+m’) x>)) +
b> (Ae (5+m) (-6d>+6d°e (1+m) x-3de* (2+3m+m?) x*+e> (6+1lm+6m>+m’) x°) +
B (24d*-24d’e (1+m) x+12d%e® (2+3m+m*) x* -
4de’ (6+11m+6m”+m) x> +e* (24+50m+35m* +10m> +m*) x*) )

Problem 3174: Unable to integrate problem.

dx

J<A+BX> (d+ex)m

(a+bx)2

Optimal (type 5, 112leaves, 2 steps):
(Ab-aB) (d+ex)1”"
b(bd-ae) (a+bx)

+

b (d
(aBe (1+m) -b (Bd+Aem)) (d+ex)""Hypergeometric2F1[1, 1+m, 2 +m, b<d+exHJ/
—ae

(b(bd-ae)® (1+m)]

Result (type 8, 22 leaves):

J(A+Bx) (d+ex)"

(a+bx>2

dx

Problem 3181: Result more than twice size of optimal antiderivative.

dx

(2+3x)" (3+5x)?
J 1-2X
Optimal (type 5, 90leaves, 3 steps):

5135 (2+3x)Y" 725 (2+3x)*" 125 (2+3x)7"
- - - +

216 (1+m) 108 (2 +m) 54 (3+m)

1331 (2 + 3 x) " Hypergeometric2F1[1, 1+m, 2 +m, f (2+3x)]

56 (1+m)

Result (type 5, 240 leaves):
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1 n| 32670 (2+3x) 2475 (40+36x-36X2-7%" (4+6x) "-6m (-2+X+6X?))
—<2+3X) - + +
432 1+m 2+3m+m?

(25@ (4+6x)™ (73*'“—316 (A+6X)"-162X (4+6X)"+324x%> (4+6Xx)"-216X> (4+6xX)"-
9m’ (1-2x)% (2+3x) (446X)"-3m (4+6x)" (46-59x-1zex2+108x3)))/

4+6x \ M . N N B 7
35937 (73+6X) Hypergeometric2F1[-m, -m, 1 -m, 376)(]

((1+m) <2+m) <3+m>)— "

Problem 3187: Unable to integrate problem.
(a+bx>'"
Ji dx

(e +f X) 2
Optimal (type 5, 52 leaves, 1 step):

b (a+bx)""Hypergeometric2F1[2, 1+m, 2+m, - f—b(ﬁ)—}

(be-af)? (1+m)

Result (type 8, 17 leaves):

J(a+bx>'2" dx
(e+-Fx)
Problem 3188: Unable to integrate problem.
J (a+bx)" ix
(crdx) (e+fx)?

Optimal (type 5, 187 leaves, 4 steps):

£ (asbx) d? (a+bx)""Hypergeometric2F1[1, 1+m, 2 +m, —‘Mbﬁ)—]
- + +
(be-af) (de-cf) (e+fXx) (bc-ad) (de-cf)? (1+m)

f (a+bx>
be-af

1)/

(F (adf-b(de(1-m)+cfm)) (a+bx)1”" Hypergeometric2F1[1, 1+m, 2 +m, -

((befaﬂ2 (de-cf)? <1+m))

Result (type 8, 24 leaves):

J (a+bx)" i
(c+dx) <e+-Fx)2

Problem 3189: Unable to integrate problem.
(a+bx)"
J dx

(c+dx>2 (e+fx)2
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Optimal (type 5, 281 leaves, 5steps):
f(bde+bcf-2adf) (a+bx)™" d(a+bx)™"

+ +

(bc-ad) (be-af) (de—cw‘)2 (e+fx) (bc-ad) (de-cf) (c+dx) (e+fx)

d b
(dz (2adf-b (cf(2-m)+dem)) (a+bx)l*mHyper‘geometr‘icZFl[l, 1+m, 2+m, %}]/
c-a

((bc—ad)z(defcf>3<1+m))f
f(a+bx)
be-af

}

('FZ (2adf-b(de(2-m)+cfm)) (a+bx)*"Hypergeometric2F1[1, 1+m, 2+ m, -

/

((be—a-F)2 (de—m‘:)3 <1+m))

Result (type 8, 24 leaves):

J (a+bx)" ix

(c+dx)2 <e+Fx)2
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Summary of Integration Test Results

3189 integration problems

A - 2819 optimal antiderivatives

B - 166 more than twice size of optimal antiderivatives
C - 194 unnecessarily complex antiderivatives

D - 7 unable tointegrate problems

E - 3integration timeouts



