Mathematica 11.3 Integration Test Results

Test results for the 664 problemsin "1.2.3.2 (d x)"m (a+b x*n+c x"(2
n)) p.m"

Problem 61: Result more than twice size of optimal antiderivative.
JXZ (a2+2abx3+b2x6)5/2dlx
Optimal (type 2, 36 leaves, 2 steps):

(a+bx?) (a2+2abx3‘+b2x6)5/2

18 b

Result (type 2, 82leaves):

1

3
18 (a+bx3)

X (a+bx3)2 (6a5+15a4bx3+20a3b2x6+15a2b3x9+6ab4x12+b5x15)

Problem 132: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(a2+2abx3+b2x6)pdlx

Optimal (type 5, 53 leaves, 3 steps):

3
1x (a+bx?) (a®+2abx®+b?x°)P Hypergeometric2Fi|1, £+2p, i, _b_x]
a 3 3 a
Result (type 6, 204 leaves):
2/3 “2p [ (1+ bl/i) 2P
1 4P (<71>2/3 al/3 4 pl/3 X) al’? 4 (_1) b*’* x N <<a+bx3)2)p
b3 (1+2p) (1+(-2)?) a2 3i+4/3

i ((—1)2/3a1/3+b1/3x> i+4/3 - 21;%]

3
V3 alf3 31443

AppellF1[1+2p, -2p, -2p, 2 (1+p), -

Problem 141: Result is not expressed in closed-form.

J ! dx
x<a+bx3+cx6)
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Optimal (type 3, 69leaves, 7 steps):

bAr‘cTanh{M
[o? 2ac Log[x] Log[a+bx?+cx?|
N _

3aVb%2-4ac a 6a
Result (type 7, 66 leaves):

3
RootSum [a + b3 4 c 116 g, dloalx-rllsclogx-nllml &]

Log[x] b+2cnr1?

a 3a

Problem 142: Result is not expressed in closed-form.

J 1 dx
x4 (a+bx3+cx6)

Optimal (type 3, 89leaves, 8steps):

(b2-2ac) ArcTanh[M

1 b2 aac blog(x] blogla+bx3+cx®]
- - - +
3ax? 3a?2+v/b?-4ac a? 6 a?
Result (type 7, 92 leaves):
3 6 b? Log[x-H1]-ac Log[x-r1]+bc Log[x-11] =13
1 blog(x] ) RootSum|a + b #1® + c 111° &, ey &]
3ax3 a2 3 32

Problem 143: Result is not expressed in closed-form.

7
— dx
a+bx®+cx®

Optimal (type 3, 636 leaves, 14 steps):
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2213 c1/3x 2213 /3 x

1-— o S B
bfvrasc | borfbrasc |
(b - bzac ] Ar‘cTan[—‘ ‘ ] (b y lzac ] ArcTan| | ‘
X2 b?-4ac V3 b?-4ac V3

4 +
2¢ oz on (b aac | 203 ¢ b VB dac )

[b— b?-2ac JLog[(b—\/m)l/3+21/3cl/3x]

b’-4ac

+

3.22/3 ¢33 (b—\/b2—4ac )1/3
[b+ b-2ac J Log[(b+m)l/3+21/3 /3 x|
\b*-4ac

3. 22/3 ¢5/3 (b+ b2-4ac

b?-2ac 2/3 1/3
([b b—x/b2—4ac) _21/3 13 (b—x/b2—4acJ x+22/3c2/3x2]
4ac
o 2 oo aae] )

_2ac 2/3 1/3
[ b+\/b2—4ac) - 21/3 c1/3 (b+«/b2—4acJ X +2%/3 c2/3 x? |

Vb2 -dac

1/3

[6 22/3c5/3[b+«/b2—4ac) )

Result (type 7, 70 leaves):

)1/3

/

Log|

b+ —— Log[

| /

3
3x? - 2RootSum|a + b 13 + c 116 &, FLealeiLlblog il Fl g |
bni+2 cul?

6cC

Problem 144: Result is not expressed in closed-form.

X6
J—dlx
a+bx®+cx®

Optimal (type 3, 631 leaves, 14 steps):
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22Y3 /3 x

g 22PAlx _22Pdkx
2 4ac v +\/ b2 ac‘l/3
b 2-2ac ] Ar'cTan[———[b\b = ] [b+ b-2ac ] Ar~cTan[—t—Mb il ]

b?-4ac V'3 b?-4ac

X
-+
C

+
21/3 /3 ¢4/3 (b—\/b2—4ac )2/3 21/3 /3 c4/3 (b+\/b2—4ac )2/3

[b— b?-2ac JLog[(b—\/m)l/3+21/3cl/3x]

b’-4ac

3 21/3 43 (b—\/b2—4ac )2/3
[b+ b-2ac J Log[(b+m)l/3+21/3 /3 x|
\b*-4ac

2/3
3. 21/3 ¢4/3 (b+ b2—4ac) !

b?-2ac 2/3 1/3
([b b—x/b2—4ac) _21/3 13 (b—x/b2—4acJ x+22/3c2/3x2]
4ac
2/3
o 2ens oo aee] )
_2ac 2/3 1/3
[ b+\/b2—4ac) - 21/3 c1/3 (b+«/b2—4acJ X +2%/3 c2/3 x? |
2/3
[6 21/3c4/3[b+«/b2—4ac) )

Result (type 7, 70 leaves):

+

Log|

/

b+ —— Log[

|

/

4ac

3
x RootSum[a+bul®+cul® g, ® L°g“":“;b LopDeillH g |
_ H#14+2 c 1l

C 3c

Problem 145: Result is not expressed in closed-form.

x4
J—dlx
a+bx®+cx®

Optimal (type 3, 558 leaves, 13 steps):
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2.21/3 /3 % 2.21/3 /3 %

1. 220X 1-
b/ b24ac | b+ b2-4ac |
(bfx/b274ac)2/3ArcTan[ | il ] (b+\/b274ac)2/3ArcTan[ | il ]
/5 i /5 .
22/3/3 ¢2/3+\/b2_4ac 22/3/3 ¢2/3+\/b2_4ac

(b—\/b2—4ac)2/3Log[(b—\/b2—4ac)1/3+21/3c1/3x]
3 .22/3¢2/3+/p2_4ac
(b+\/b2—4ac)2/3L0g[(b+\/b2—4ac)1/3+21/3c1/3x]
3 22/3C2/34/b2_4ac
2/3 2/3 1/3
([b—x/b2—4ac) Log| b—w/b2—4ac] - 213 13 (b—x/b2—4ac) x +2%/3 23 x|
(6 22/3c2/3«/b2—4ac)+
2/3 2/3 1/3
([b+x/b2—4ac) Log| b+w/b2—4ac] - 2b/3 13 (b+x/b2—4ac) X+ 22/3 c¥/3 x?]
(6 22/3c2/3x/b2—4ac)
Result (type 7, 44 leaves):

/

/

1 Log[x - #1] #1?
= RootSum|a + bn1®+ c#1° &, Loglx -] #17
3 b+2cnl?

8]

Problem 146: Result is not expressed in closed-form.

X3
Jidlx
a+bx3+cx®

Optimal (type 3, 558 leaves, 13 steps):
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2.21/3 /3 % 2.21/3 /3 %

1o 2Eelx 1-

(bfx/b274ac)1/3ArcTan[ lbbﬁ | ] (b+\/b274ac)1/3ArcTan[ |
21343 ¢¥3+/b2_4ac 21343 ¢¥3+/b2_4ac

(b—\/b2—4ac )1/3Log[(b—\/b2—4ac )1/3+21/3c1/3x]

T3
b+ b2-4ac ‘

ol

n
3 21/3 c1/3“/b2—4ac
(b+\/b2—4ac )1/3L0g[<b+\/b2—4ac )1/3+21/3c1/3x]
n

3 21/3C1/34/b2_4ac
1/3 2/3 1/3
b—x/b2—4ac) Log| b—w/b2—4ac] - 21/3 c1/3 (b—x/b2—4ac) x +2%/3 23 x|

(6 213 13 /b2 -4ac ) -

2/3 1/3
b+w/b2—4ac] - 21/3 /3 (b+x/b2—4ac) X+ 22/3 c¥/3 x?]

/

|
/

1/3
(b+ b2—4ac) Log|

(6 2173 13 \/b2-4ac )

Result (type 7, 42leaves):
! L -l] =1
= RootSum[a +b1?+ c#1° &, Log[x -#l] #1
> b+2cn13

8]

Problem 147: Result is not expressed in closed-form.

X
— dXx
a+bx®+cx®

Optimal (type 3, 558 leaves, 13 steps):

2 21/3 13y 2 21/3 13y

1- [ /13 1- [ \1/3
b/b2aac | [bsi/b2-aac |
213 ¢1/3 ArcTan | | ] 213 ¢1/3 ArcTan | | ]
A3 V' 3

+
V3 Vb2-4ac (b—\/b2—4ac)1/3 V3 Vb2-4dac <b+\/b2—4ac)1/3
21/3 ¢1/3 Log[ (b _ m> s 91/3 1/3 x] 21/3 ¢1/3 Log[ (b + m) vs 91/3 (1/3 x]

+ +

3vVb2-4ac (b+\/b2—4ac )1/3

3+V/b2-4ac (b—\/b2—4ac

A e L ) N P R T oI P
[3 223 \/b%>-4ac (b—xlb2—4ac]1/3]—
O (O e T
2 e ane (oo fioanc) )

Result (type 7, 43 leaves):

)1/3

(c1/3 Log [

/

(C1/3 Log[
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1 Log[x - #1
= RootSum|a + bn1®+ c#1° &, Log[x-#1] &
3 brl+2cnl?

Problem 148: Result is not expressed in closed-form.

1
Jidlx
a+bx3+cx®

Optimal (type 3, 558 leaves, 13 steps):

2 21/3 13y 2 21/3 /3

1-— 1-

{b,\ b2 4ac }1/3 [p/b2-aac v
22/3 ¢2/3 ArcTan [ ——%} 22/3 ¢2/3 ApcTan [ : ]
V3 V3

- +

+
V3 vVb2-4ac (bfx/b274ac)2/3 V3 Vb2-4ac (b+ b274ac)2/3
22/3 ¢2/3 Log[ (b _ m>1/3 4+ 21/3 c1/3 x] 22/3 ¢2/3 Log[ (b + m) vs 21/3 (1/3 x]

2/3

3V/b2-4ac (bf\/b274ac) )2/3

(c2/3 Log| b—mJZ/g—FB cl/3 (b—m]1/3x+22/3 c2/3x2})/
N S

oo aae ) e o e | ]|/
N Py N r

Result (type 7, 45leaves):

3vVb2-4ac (b+\/b274ac

(c2/3 Log [

Log[x - fi1]

1 3 6
= RootSum[a + b#13 + c 116 &, &

3 b#l?+2cHl®

Problem 149: Result is not expressed in closed-form.

J = dx
x2 (a+bx3+cx6)

Optimal (type 3, 610leaves, 14 steps):
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1 2 21/3 13 2 21/3 13

1-

13 b ‘b Vb2-aac }1/3 13 b ‘:’bq vaac |
C 1+ — Ar‘cTan[—] C 1-—— Ar‘cTan[ }

1 b2-4ac V3 [02_2ac NER
-— + +
ax 22/3\Ea(b7\/b2—4ac)1/3 22/3\/?a(b+\/b274ac)1/3
cl/3 (1+b Log[(b—\/b2—4ac)1/3+21/3c1/3x}
b2-4ac
N
3 22/3a(b—\/b2—4ac)1/3
cl/3 (1b Log[(b+\/b274ac)1/3+21/3c1/3x}
b2-4ac

3 22/3a(b+\/b2—4ac)1/3
2/3 1/3
(c1/3 {1+ b—x/b2—4ac] - 21/3 /3 (b—x/b2—4ac) X+ 223 c?3 x? |
VvbZ-4ac
1/3
[6 22/3a(b7x/b274ac] ]7
2/3 1/3
(c1/3 1- b+xlb2—4ac] 213 13 (b+xlb2—4ac) x+22/3c2/3x2}
Vb2-4ac
1/3
{6 22/3a(b+\/b2—4ac] ]

Result (type 7, 71leaves):

Log|

/

Log |

/

. _ 3
1 RootSum[a+b1®+ c1® &, DLoBR-FLLicLoRDCELIEL g
brl+2cHl

ax 3a

Problem 150: Result is not expressed in closed-form.

J = dx
x3 (a+bx3+cx6)

Optimal (type 3, 612leaves, 14 steps):
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2213 ¢1/3 % 2213 c1/3x

- 1- :
b [b b2 Aacrd b [b»\/bz 2ac |
c2/3 [1+ ] ArcTan| —————| 22 (1 - ] ArcTan | ]
1 b*-4ac V3 [b2_4ac 3

+ +
2ax? 21/3\/?a(b—\/b274ac)2/3 21/3\Ea(b+\/b2—4ac)2/3

c?/3 [1+ b
b’-4ac

321334 (b—\/b2—4ac )2/3

Log[(b—\/b2—4ac )1/3+21/3 /3 x|

Log[(b+\/b274ac )1/3+21/3 /3 x|

c2/3 (1 b
b2-4ac
3 21/3a(b+\/b2—4ac)2/3
2/3 1/3
(CZB {1+ b—x/b2—4ac] - 21/3 /3 (b—x/b2—4ac) X+ 22/3 ¢?/3 x?]
VvbZ-4ac
2/3
[6 21/3a(b7x/b274ac] ]+
2/3 1/3
(CZB 1- b+xlb2—4ac] 213 13 (b+xlb2—4ac) x+22/3c2/3x2]
Vb2-4ac
2/3
{6 21/3a(b+\/b2—4ac] ]

Result (type 7, 75leaves):

Log|

/

Log |

/

3
1 RootSum[a + b 113 + ¢ 116 &, BLoBlcFllrclogX-FLITL g]
b#12+2 c #1°

2ax? 3a

Problem 154: Result more than twice size of optimal antiderivative.

X2
J — X ax
3+4x3+x8
Optimal (type 3, 10leaves, 4 steps):

1 ArcTanh [2 + x3}
3

Result (type 3, 21 leaves):
1 Log[1+x?] - 1 Log[3 +x?]
6 6

Problem 170: Result is not expressed in closed-form.

X6
jidlx
1-x3+x8

Optimal (type 3, 412leaves, 14 steps):

| 9
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2x 2x
1+ 1+

i -3 ) ArcTan| Hlﬁm] (i ++/3 ) ArcTan| W]
X + ~ N
3 . 21/3 (171\5)2/3 3. 91/3 (1+11\/?)2/3
3-i+/3 ] Log 1-i+/3 )7 213k 3+1+/3 ) Log 1413 Y7 213y
[ | [ ]
g . 21/3 (1—iﬁ)2/3 9 21/3 (1+j\/?)2/3

(3-1V3) Log[(1-i\/?)2/3+ 2 (1-1%?))”3“22/3)(2}
18 212 (1-3+3 )7
(3+J'l\/?) Log[(1+i\/?)2/3+ (2 (1+]'].\/?>)1/3X+22/3X2}

18 2173 (1+11\/?)2/3

Result (type 7, 59 leaves):
-Log[x-H1] + Log[x -u1] =13

1 3 6
X + — RootSum[1 - =13 + =116 &,
3 -11%2 +211°

8]

Problem 172: Result is not expressed in closed-form.

x4
Jidlx
1-x3+x8

Optimal (type 3, 411 leaves, 13 steps):

2x 2

1+- 1+

(J.Hﬁ) APCTan[{zl—?ﬁ} (Ji—\/?) Ar‘cTan[_ﬁll}J—?w}

3. 22/3 (1—1'1\/?)1/3 3 92/3 (1+i\/?)1/3

(3+13 ) Log[(1-iV3 )7 -23x]  (3-1+/3 ) Log[(1+i /3 )" -213]

+

w20 (1148 > i)
(3+3v3 ) Log[(1-iV3 )7+ 2 (1-1 3] xs 222
s 2
(3-1+3 ) rog[ (1433 )" 4 (2 (1483 )) " xs 22250
18  22/3 (1+jﬁ)1/3

Result (type 7, 41 leaves):

1 Log[x - #1] #1?
= RootSum[1 - 1% + 11° &, Loglx- sl B

&]
3 -1+2013
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Problem 173: Result is not expressed in closed-form.

X3
J‘dlx
1-x3+x8

Optimal (type 3, 411 leaves, 13 steps):

2x 2x

1+ 1+

(]l +\/?) Ar‘cTan[—m1 S ] (J'L - \/?) Ar‘cTan[———[ (ﬁf\) ]

V3

_ 3. 21/3 (1—11\/?)2/3 + 3 91/3 (1+11\/?)2/3 *
(3+1\/—) Log ( -1 3) _21l/3 (3—]1\/?) L0g[(1+j\/?)1/3_21/3x}
9 21/3( —1\/—) g 21/3 (1+j1\/?)2/3

(3+1\/—)Log ( —1\/—) ( (—l\/—)) X+22/3X2]_
18 2173 (1-1\/?)2/3

(—1\/—) LOg[(1+l\/—) ( (1+Ji\/?))1/3x+22/3x2]
18  21/3 (1”1\/?)2/3

Result (type 7, 39 leaves):
1 Log[x - 1] 1
= RootSum|1 - #1? + 11° &, Log(x - #1] #1
3 -1+2m13

8]

Problem 175: Result is not expressed in closed-form.

X
J‘dlx
1-x3+x8

Optimal (type 3, 375leaves, 13 steps):

: LVBH ] 'Ar‘cTan[———‘ f}] | i - 3 13

e _1 Ve +1Log[(1—1\/?) -2 X}_
3(% (17]1\/?))1/3 3(%(1+j\/?))1/3 3\5(%(1—1\/?))1/3
itog[ (1433 )" 22x] itog[(1-13 )74 (2(1-1v3])) P xe 223 %)
373 (3 (14893 )" 32893 (1-143 )"
itog[ (1+1+3 )7+ (2 (1143 )) P xr 2222

32343 (1403 )7

1+ 1+

i ArcTan |

+

Result (type 7, 40 leaves):
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1 Log[x -l
= RootSum|1 - #1% + 1#1° &, Loglx-#1]

3 -1l + 211

8]

Problem 176: Result is not expressed in closed-form.

1
J—dlx
1-x3+x°8

Optimal (type 3, 186 leaves, 13 steps):
1 ]+

140 ( 1)1/°
——(—1)13/18Ar‘cTan[—+ (-1)7

3 \3 3 A3

(-1)°/8 (Log[Z] +3Log{(—1)1/9—x” (-1)™3/%8 Log[-21/2 ((—1)8/9+x)}

9+/3 34/3

(_1>13/18 Log[—22/3 ((_1)7/9+ ((_1)8/9_)() XH (_1>5/18 Log[22/3 ((_1>2/9+X ((—1)1/9+x))]

63

Result (type 7, 42 leaves):

1 Log[x - til
= RootSum|1 - 113 + 11° &, Loglx - =1l

3 -11% +2:1°

8]

Problem 177: Result is not expressed in closed-form.

1
J—dlx
X (1—x3+x5)

Optimal (type 3, 41leaves, 7 steps):

ArcTan| 12X ] 1
- L log[x] - = Log[1-x®+x°]
6

343

Result (type 7, 55leaves):
-Log[x-f1] + Log[x - 1] 13

1
Log[x] - — RootSum|[1 - =1% + #1° &, &
3

-1+2%13

Problem 178: Result is not expressed in closed-form.

1
J— dx
x2 (1 -3+ x8)

Optimal (type 3, 416 leaves, 14 steps):
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2x
1+

(]i—\/?) ArcTan | [ ll ‘ ] (j+ﬁ) Ar‘cTan[E]
1
_x ' 3 22/3( r)lﬁ B 3 92/3 (1H.l\/?>1/3 h
(3-13 ) Log[(1-iV3)"7-23x]  (3+1+3 ) Log[(1+i V3 )" -213x]
9  22/3 (1—1'1\/?>1/3 9 22/3 (1“.1\/?)1/3

(3—1’1\/?)Log[(l—i\/?)Z/3+(2(1—1’1\/?))1/3x+22/3x2}
18 222 (1-1+3 )"
(3+1\/—)L0g[(1+1\/—)2/3 ( (1+]'].\/?>)1/3X+22/3X2}
18 2273 (1+11\/?)”3

+

Result (type 7, 61leaves):
-Log[x-#1] + Log[x - 1] =13

1 1 R .
- = - = RootSum[1-11%+11° &,
X 3 -pul+ 211

8]

Problem 179: Result is not expressed in closed-form.

1
J— dx
x3 (1 -x3 4 x6)

Optimal (type 3, 418 leaves, 14 steps):

2x
1+

(1'1 —\E) Ar‘cTan[—@%E] (J‘L +\5) Ar‘cTan[

2 x? 3 21/3(171\5)2/3 + 3 213 (1“1\/?)2/3

(3-13 | Log[(1-iV3 )7 -212x] (3413 ) Log[(1+1v3 |7 -212x]
9 213 (1—ﬂﬁ)2/3 9 213 (1“1%?)2/3

(3—1‘1\5) Log[(l—jﬁ)zﬁJr(2(1,jﬁ>)1/3x+22/3xz}

18 2173 (1—jﬁ)2/3

1+j\g)2/3+(2(1+j\/?>)1/3)(+22/3x2}

18  21/3 (1+jﬁ)2/3

+

(3+I'l\E) Log[

Result (type 7, 65leaves):

1 1 —-Log[x -H1] + Log[x - #1] {13
- —— - = RootSum |1 - 1113 + 11° &, gl ] gl :
2x2 3 -11? + 2 71°

8]
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Problem 180: Result is not expressed in closed-form.

1
J— dx
x4 (1 -x3 4 x5)

Optimal (type 3, 48 leaves, 8 steps):

Ar‘cTan[—l'ZXB] 1
e 2 L loglx] - = Log[1-x®+x°]
6

3 %3 3\/?

Result (type 7, 51leaves):
Log[x - 1] #13 g

1 1 R .
- +Log[x] - — RootSum[1 - 1% + =1° &,
3x3 3 -1+2m13

Problem 181: Result is not expressed in closed-form.

1
J— dx
X2 (1-%+x°)

Optimal (type 3, 423 leaves, 16 steps):

1+’1.27Xw 1. 1 ZL\ _
1 1 (i +\/?) APCTan{L\}f]‘_} (J’l —\/?) ArcTan[_ﬂb%L]_]
—&_;_ 3. 92/3 (1_1.1\/?)1/3 * L e (1+]1\/?>1/3 -

(3+13 | Log[(1-1V3)"7-212x]  (3-i+3 ) Log[(1+1v3 | -213x]
9  22/3 (1,1\5)1/3 g 92/3 (1+j\5)1/3
(3+13) Log[(1_i\/?)2/3+(2(1-1\/?))”3x+22/3x2]
18  22/3 (171\5)1/3
(3-13) Log[(1+j\/?)2/3+(2(1+n\/?))”3x+22/3x2]
18  22/3 (1@\5)1/3

+

Result (type 7, 54 leaves):

1 1 1 3 . Log[x - #1] 112
- —— -~ - ~RootSum[1-#1%+11° &, ———
4x* x 3 -1+2013

8]

Problem 182: Result is not expressed in closed-form.

1
Jid]x
2+ x3+x8

Optimal (type 3, 381 leaves, 13 steps):
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1- 2

. 7)) .
i ArcTan | | iArcTan|

NeS jLog[(l—jﬁ)l/3+21/3x]

A ][ T ()

2

itog (1+1V7 )7+ 212 %] atog(1-ivT )7 (2 (1-i VT )] x 22202
3\/7(§(1+11\ﬁ))2/3 3 21/3\5(17]'1\5)2/3
itog (1+1 7 )7 (2 (1137 ) )P xr 222 02]
320347 (1407 )7

Result (type 7, 38 leaves):

Log[x - H#1]

1 3 6
= RootSum|2 + 11 + 11° &, &

3 712 + 2 11°

Problem 184: Result is not expressed in closed-form.

X3
jidlx
2 +x3+x8

Optimal (type 3, 399 leaves, 13 steps):

1- 2x

i (2 (1-1+7 ArcTan ] i (2 (1+1v7))Y ArcTan
Y2 areran[ L] |

o2 V3 . )
va NEry
(7+j\ﬁ) Log[(l—jﬁ)1/3+21/3x] (77]-1\/7) Log[(1+j\/7)1/3+21/3x}
+ —
21 21/3 (1—11\/7)2/3 91 . 91/3 (1+i\/7)2/3

(7+I'l\ﬁ) Log[(l—j\ﬁ)zﬂf(z (171'1\/7))1/3X+22/3x2]
42 213 (1—1ﬁ)2/3
(7711\5) Log[(1+j\ﬁ)2/37(2 (1+]‘1\/7))1/3x+22/3xz]

42 213 (1+11V7)2/3

Result (type 7, 37 leaves):

1 Log[x -#1] #1
= RootSum|[2 +#1% + =11° &, roglx- = HL &|
3 1+2m13

Problem 196: Result more than twice size of optimal antiderivative.
Jx3x/a+bx3+cx6 dx

Optimal (type 6, 140leaves, 2 steps):
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2cx3 2cx3

’ 7b—\/bz—4ac ’ 7b+\/b2—4ac

7
3

x*Va+bx?+cxb AppellFl[;i, —i, —i,

1+

2¢cx® 1+ 2¢x®

b-/b%*-4ac b+/b%-4ac

Result (type 6, 1043 leaves):
1

448 c? (a+bx3+cx5)3/2

b++/b?-4ac +2cx3

c<3bx+8cx4) (a+bx3+cx6) 96a’bx |b-+/b*-4ac +2cx?
1 1 1 4 2cx3 2cx3
AppellFl[* T T T~ ) ] /
3 2 2 3 p+vb2-4ac -b+Vb2-4ac
1 4 2cx3 2¢cx3
16 a AppellF1| —y =y — - ) ] +
2 2 3 b+Vb2-4ac -b++vb%2-4ac
4 1 3 7 2cx3 2¢cx3
3x3 b+x/b2—4ac)APp611F1[* PRER T ’ J+
32 2 3 pi+/b2-4ac -b+/b?-4ac
4 3 1 7 2cx3 2cx3
[b—x/b2_4ac)Appe11F1[f = =, -, - , ]]]+
32 2 3 ps+/b?-4ac -b+Vb?-4ac
[336a2cx4 b-+/b>-4ac +2cx?®| |b++/b?-4ac +2cx3
4 1 1 7 2cx3 2cx3
AppellFl[— Ty T T - ) ] /
32 2 3 pib2-4ac -b++b2-4ac
4 1 1 7 2cx3 2¢cx3
28 aAppellFl|—, —, =, —, - s ] -
3 2 2 3 pi/b2-4ac -b+/b2-4ac
R 3 7 1 3 10 2cx3 2¢cx3
3x b++/b°-4ac AppellFl[f, —, Ty T — s }Jr
3.2 2 3 b+vVb2-4ac -b++vb2-4ac
7 3 1 10 2¢cx3 2cx3
[b—x/b 4ac)AppellF1[*, —s Ty T — ) ]]J*
3.2 2 3 b+vVb2-4ac -b++vb2-4ac
(105ab2x4 -+/b®-4ac +2cx) b++b>-4ac +2cx?
4 1 7 2c¢x3 2cx3
AppellFl[—, =, =, —, - s ]/
372727 3 b+rvVb2-4ac -b++vb*-4ac
4 7 2cx3 2cx3
-28aAppellFl[—, =, =, —, - ] +
37272737 ~4ac —b+\/b2—4ac
7 1 3 1o 2¢cx3 2¢cx3
3x3 b+«/b274ac)Appe11F1[— —, =, —, - s |+
3.2 2 3 b+vVb2-4ac -b++vb2-4ac
10 2¢cx3 2cx3 ]]JJ

7 3 1
[bfx/b2—4ac)AppellF1[*, —s Ty s - )
32 2 3 pivbr-4ac -b+/b2-4ac
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Problem 197: Result more than twice size of optimal antiderivative

Jxﬂa+bx3+cx6 dx

Optimal (type 6, 140 leaves, 2 steps):
xzmAppellFl[f, -i,-1 3 - —2cx¥ - —2c¥

N b—\/b2—4ac ’ b+\/b2—4ac

2
3 3
14+ 2cx 14+ 2cx

b-+/b%*-4ac b+/b%-4ac

Result (type 6, 701 leaves):
1

25 <a+bx3+cx5)3/2

2

X 5(a+bx3+cx6)2+(75a2 [b—x/b2—4ac +2cx?| |[b+y/b?-4ac +2cx?| AppellF1|
2 1 1 5 2¢x3 2¢x3 ]]/
T Ty Ty T
3 2 2 3 pib2-4ac -b+b2-4ac
2 1 1 5 2¢x3 2¢cx3
4eacAppe11F1[— — T T -~ > ]‘
32 2 3 pi+or-4ac -b+b2-4ac
3 5 3 8 2cx? 2cx?
6cCx b+ 4ac]AppellF1 s Ty Ty T - ) }+
327 2" 3" by dac b+Vb?-4ac
3 1 8 2¢cx? 2cx3
( -4/b 4ac]Appe11F1 s T T - B +
372727 3 b+vVb2-4ac -b+Vb2-4ac
12abx® |b-+/b?-4ac +2cx? +a/b2-4ac +2cx?
5 1 1 8 2¢cx3 2¢cx3
AppellFl[f, — Ty —, - }/
3.2 2 3 b+\/m -b+Vb?-4ac

2cx3

b+vb2-4ac -b+i/b%*-4ac

1
2
8 1 3 11 2¢x3 2¢x3
( +1/ b 4ac)AppellF1 —, .y —

(c

5
32 a AppellF1l [ -,

B

8 2¢cx3
2 3

) ) ) ) ]+
372727 3 b+vVb2-4ac -b+Vb2-4ac
3 1 11 2¢x3 2¢cx3
( -+/b 4ac]Appe11F1 =y Ty T - ]
37272 37y b2 dac -bebT dac

Problem 198: Result more than twice size of optimal antiderivative

jxla+bx3+cx6 dx

Optimal (type 6, 135leaves, 2 steps):

| 17
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3 3
xVa+bx3+cx® AppellFlE,f* i, g, Zex , - —2EX
b-+/b%-4ac b++/ b%-4ac
3 3
14+ 2cx 14+ 2cx

b-+/b%-4ac b++/b%-4ac

Result (type 6, 702 leaves):
1

8 (a+bx3+cx6)3/2

X

b++/b?>-4ac +2cx>

2 <a+bx3+cx6)2+ AppellF1|

24 a2 (b—x/b2—4ac +2cx3

1 1 1 4 2cx3 2cx3 ]/
Ty T Ty Ty T K]
3 2 2 3 p,b’-4ac -b+Vb’-dac
1 4 2¢cx3 2¢cx3
16aAppe11F1[ — Ty T - B ] -
2 2 3 b+vVb?2-4ac -b+vb%2-4ac
4 1 3 7 2cx3 2¢cx3
( +1/b 4ac)Appe11F1— =, =, -, - s ]+
32 2 3 pi+b2-4ac -b+Vb2-4dac
3 1 7 2¢cx3 2cx3
( -4/b 4ac]Appe11F1 =, =, -, - , ] +
3727 27 3 b+vVb2-4ac -b+Vb2-4ac
4 1
[Zlabx3 —/b?-4ac +2cx? +1/b*-4ac +2cx?| AppellFi[—, =,
3 2
1 7 2cx3 2¢cx3 }J/
2 3 pi+b2 -4ac -b+b2-4ac
4 1 1 7 2cx3 2cx3
4c|28ahppellFl|—, =, =, —, - s ] -
32 2 3 pi/b2-4ac -b+/b2-4ac

10 2cx3 2cx3
=< , N

-4ac -b++/b?2-4ac

b
b+
2 3 1 10 253 2¢cx3
(bfm]AppellFl[;, ;, N ]]])]

2 3 bivb_dac  -b+ \Vb?-4ac

3x3 | |b+

7
-4ac ) AppellFl[f

Problem 199: Result more than twice size of optimal antiderivative.
J\/aerx3+cx6 dx

x2

Optimal (type 6, 138 leaves, 2 steps):
Vva+bx3+cx® AppellFl[,i),i ,l, 2 2¢x%3 L 2cx

3
b- \/b2 4ac b+\/b2—4ac
3
X 1+ 2cx 1+ 2cx3®
b-+/b%*-4ac b2 4ac

Result (type 6, 702 leaves):
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1

5 X (a+bx3+cx6)3’/2

-5 (a+bx3+cx6)2+

75abx3 (b—x/b2—4ac +2cx3

(b+x/b2—4ac +2cx3)

2 1 1 5 2cx3 2cx3
AppellFl[—, s T T - ) ] /
3 2 2 3 pi+b2-4ac -b+Vb2-4ac
2 1 1 5 2cx3 2cx3
4c 20aAppe11F1[—, —5 Ty T - ’ }’
3 2 2 3 pi+b2-4ac -b+Vb2-4ac
5 1 3 8 2¢x3 2¢cx3
3 x3 b+x/b2—4ac)AppellF1[*, — =y — - ’ |+
3 2 2 3 pi+b2-4ac -b+Vb2-4ac

w |

o 2cx3 , 2cx3 ]J]J+

5 3 1
[b—x/b2—4ac ) AppellFl[ =, =, =,
3.2 2 b+vb2-4ac +Vb%-4ac

24 a x® (b—xlb2—4ac +2cx?| |b+/b?-4ac +2cx3

)

~b
1
2

5
AppellFl[f,
3

1

18 2¢x3 2¢x3 ]]/
2 3 p+vb2-4ac -b+b2-4ac

1 8
3 2) 3)

5 1 2¢cx3 2¢cx?
32 aAppellFl|—, — - -
3 2
8 1 3 11 2¢cx3 2¢cx3
3x3(b+w/b2—4ac)AppellF1[—, — = — - s ]+
3.2 2 3 b+vVb2-4ac -b++vb2-4ac

b+vb2-4ac -b+vb2-4ac

8 3 1 11 2¢cx3 2cx3
(b7«/b274ac)AppellF1[—, — T s — s ]]J]

3 2 2 3 b+vb2-4ac -b++Vb2-4ac

Problem 200: Result more than twice size of optimal antiderivative.
J\/a+bx3+cx6 dx

x3

Optimal (type 6, 140leaves, 2 steps):
\/— 2 1 1 1 2¢cx® 2cx?
a+bx?+cx® AppellFl] I s

2 ) b—\/b2—4ac ) b+\/b2—4ac

3 3
2 x2 1y —2X 14 —2xX
b-+/b%*-4ac b++/b%-4ac

Result (type 6, 702 leaves):
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1

2 x2 (a+bx3+cx6)3/2

b-+/b?’-4ac +2cx3

—(a+bx3+cx5)2+ (Gabx3

b++/b?-4ac +2cx3

1 1 1 4 2cx3 2cx3
AppellFl[_ T T Ty T ) ]/
3727 2" 3" b, ot zac beo? dac

2cx3 2¢cx3
J

1 1
16 a AppellFl| —, —,
372

il

[ -4/b*-4dac ) AppellFl

w s

- ]
2’ b+\/b2—4ac “b+vb%2-4ac
1 3 7 2cx3 2cx3
+4/b 4ac) pellFl s Ty T - ’ *
327273 b+vVb2-4ac -b++yb2-4ac

7 2cx3 2¢cx3 ]J]J
s = p) +
3727273 b+b2-4ac -b+b2-4ac

b
4 1
(Zlax6 (b 4ac +2cx® +4/b?-4ac +2cx?| AppellFl[—, —,
3 2
1 7 2cx3 2cx3 ]]/
I k)
2 3 b+vb2-4ac -b++b%2-4ac
4 1 1 7 2cx3 2¢cx3
28 aAppellFl|—, —, =, —, - s ] -
372727 3 b+vVb2-4ac -b+b2-dac
3X3( ) 3 3 » - ) }"‘
2 2 3 b+vVb2-4ac -b+vb%2-4ac

7 1 3 10 2¢cx3 2¢cx3
b++/b*-4ac |AppellFl[—, —, =, —
3
7 3 1 10 2¢cx3 2¢cx3
[b7«/b274ac)AppellF1[—, N ])]J
3

b+\/b274ac -b++/b?-4ac

Problem 214: Result more than twice size of optimal antiderivative.

JX?’ (a+bx3+cx6>3/2d1x

Optimal (type 6, 141 leaves, 2 steps):

4 3 p 4 3 3 7 2cx3 2cx3
ax*+Ja+bx®+cx® AppellFl|—, - , =, - , - ] /
3 3 -4dac b++b?>-4ac

2 2
2cx3 2cx3
4 |1+ 1+
-Vb%?-4ac b+Vb%2-4ac

Result (type 6, 1746 leaves):
1

232960 3 (a+bx? +cx6)3/2

8¢ (a+bx3+cx6)2 (-297b3+216b2cx3+32<ac2x3 (16a+7cx6) +4bc (459a+812cx5)) +

9504 a% b3 [bﬂ/b274ac +2cx3| |b+/b?-4ac +2cx3
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1 1 4 2cx3 2¢cx3
AppellFl| =, =, =, —, - ] /

2°2° 3" b, dac  -bsbP-dac

1 1 1 4 2cx3 2cx3
16 aAppellFl|—, —, =, —, - s ] -

32 2 3 beb’-4ac -b+Vb -4dac

4 1 3 7 2cx3 2cx3
+1/b 4ac)Appe11F1 T T Ty T - ) }Jf
322" 3" .o dac b2 dac

2¢cx3 2cx3 ]J

3 1 7
( -4/ b 4ac]Appe11F1 —y — — - B
3727 27 3 b+vVb2-4ac -b+Vb2-4ac
+1/b?2-4ac +2cx3

58752a3bc[ 4dac +2cx’
1 1 1 4 2cx3 2¢cx3
AppellFl|[ =, =, =, —, - , ] /
272" 3" 4. b aac  _bivb? dac
1 1 1 4 2cx3 2cx3
16 a AppellFi[ =, =, =, —, - , ] -
32 2 3 pi/b2-4ac -b+b2-4ac
/7 4 1 3 7 2cx3 2¢cx?
-4ac ) APPEllFl Ty T Ty Ty — b } +
32" 273" p,yb-2ac  -bi/b?-dac
4 7 2¢cx3 2cx3
( -+/b 4ac]AppellF1 = T T s - B ] +
3’ 3 b+yb2-4ac -b+yb2-4ac

b++/b?>-4ac +2cx3

10395 a b* x 3(b— b>-4ac +2cx3
4 1 1 7 2cx3 2¢cx3
AppellFl[f e }/
3.2 2 3 b+\/m -b+vb2-4ac
4 1 1 7 2cx3 2cx3
28 aAppellFl|—, =, =, —, - s ] -
3 2 2 3 pi+br-4ac -b+Vb*-4ac
10 2cx3 2cx3 ]
+

1 3
b++/b?- 4ac) pellFl[ =, s, =, - s
372727 3 b+vVb2-4ac -b+Vb2-4ac

7 2cx3
(b—\/b -dac ] AppellFi| —,

3
b-+/b?>-4ac +2cx3

3x3

1 10 2cx3

> > y - }]]"’
2 3 b+m ~b+ -4ac
b++/b?>-4ac +2cx3

N W

[120 960 a3 c? x3

4 1 1 7 2¢cx3 2¢cx3
AppellFl[—, =, =, —, - }/
3.2 2 3 b+m -b++Vb*-4ac
4 1 1 7 2cx3 2cx3
28 aAppellFl|—, =, =, —, - s ] -
372 273 M/ﬁ ~b+\b%-4dac
3 1 3 10 2cx3 2¢cx3
X -4ac ) AppellFl —, Ty T & ) ] +
2 2 3 b+Vb2-4ac -b+vb%2-4ac
3 1 10 2cx3 2cx3
(b -4ac ] AppellFl —y Ty - , +
2 2 3 brvb2-4ac -b+vb2-4ac
76 356 a2 b? ¢ x* 4ac +2cx’ +a/b?-4ac +2cx3
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4 1 1 7 2cx3 2¢cx3
AppellFl[— T T T } /
3°2" 273" b, -2ac  -bsvBE-dac
4 1 1 7 2cx3 2¢cx?
—28aAppe11F1[— —s T T - s }J“
32 2 3 pi+/b2-4ac -b+Vb2-4dac
7 1 3 10 2cx3 2cx3
3 %3 b+m)AppellF1[—, T T s~ ) *
32 2 3 p,bl-4ac -b+/bZ-4ac
10 2cx3 2cx3 ]]])

7 3 1
(bfx/bzfllacJAppellFl[—, > T T - )
3.2 2 3 b+rvb2-4ac -b++vb2-4ac

Problem 215: Result more than twice size of optimal antiderivative.
jx (a+bx3+cx6)3/2d1x
Optimal (type 6, 141 leaves, 2 steps):

5 . . 2 3 5 2cx3 2¢cx3
ax‘+/a+bx’+cx AppellFl[*,f*,—*, -, - >~ ] /
3 2 2 3 p-+p2-4ac b+vVb2-4ac

2cx3 2cx3

2 1+ 1+
b-+Vb%*-4ac b+Vb%2-4ac

Result (type 6, 1391 leaves):
1

8800 c2 (a+bx3+cx6)3/2

675 a’ b? (b—«/b2—4ac +2cx3

5ca+bx®+cx®)? (27b2+250bcx?+32¢ (14a+5cx°)) -

2 1 1 5 2cx3 2¢cx3
(b+x/b274ac +2cx3) AppellFl[—, =, =, =, - }]/
3.2 2 3 b+\/b2—4ac -b+ -4ac
2 1 1 5 2cx3 2cx3
20aAppellF1[f —, Ty Ty - R ]—
3.2 2 3 wm b+Vb2-4ac
3 8 2cx3 2¢cx3
-4ac ) AppellFl —y —y —y - R +
2 2 3 p++b2-4ac -b+b*-4ac
2cx3 2cx3 ]]
+

8
g
3

5 3 1

(b—x/b2—4ac]AppellF1[—, =, =, B
3.2 2 +vVb2-4ac -b++/b*-4ac
10860a3c(b—x/b2—4ac +2cx3| |b+r/b*-4ac +2cx®

2 1 1 5 2cx3 2¢cx3
AppellFl[—, =, =, =, - s }/
372727 3 b+rvVb2-4ac -b+b2-dac
2 1 1 5 2cx3 2cx3
20aAppe11F1[f —y Ty, Ty - R ] -
3727273 b+vb2-4ac -b+Vb2-4d4ac
2¢cx3 2¢cx3
}Jr

3x3

5 1 3 8
b++b>-4ac ) AppellFl[ =, =, =, —, - s
3727273 b++vVb?-4ac -b++b*-4ac
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2¢cx3 2cx3 ]J
+

5 3 1 8
(b—x/b2—4ac]AppellF1[—, e ,

32 2 3 pi+/b2-4ac -b+Vb2-4dac
b-+/b?-4ac +2cx?®| |[b++/b?-4ac +2cx?

5616 a’ b c X3

5 1 1 8 2cx3 2¢cx3
AppellFl[ — Ty —, - }/
3727273 b+\/m -b++b2-4ac
5 1 1 8 2cx3 2cx3
32aAppe11F1[f — Ty Ty - R ] -
32 2 3 pib2-4ac -b++b? -4dac
8 1 3 11 2cx3 2cx3
b2 _4ac ) AppellFi[—, =, 2, =, - ) ] +
372727 3 b+vVb2-4ac -b+/b2-4ac
11 2cx3 2cx3

W

3 1
( -+/b 4ac]Appe11F1 — > s ]]]+
2°2" 37 . yb aac  b.yb? dac
—+/b?-4ac +2cx3 +a/b?-4ac +2cx3

756 a b3 x3
5 1 1 8 2cx3 2¢cx3
AppellFl[ =, =, =, —, - }/
3.2 2 3 b+\/b274ac -b+vb2-4ac
5 1 1 8 2¢cx3 2¢cx3
—32aAppe11F1[f, — T, s - > }Jr
32 2 3 pi+b2-4ac -b+b2-4ac
8 3 11 2cx3 2¢cx3
3% b+m)AppellF1[*, =, 3, =, , ] +
3.2 2 3 b+vVb2-4ac -b++vb2-4ac
8 11 2cx3 2cx3 ]]J

w

3 1
(b—\/m] AppellFl[*, —y T Ty - )
2 2 3 b+Vb2-4ac -b++b?>-4ac

Problem 216: Result more than twice size of optimal antiderivative.

J(a+bx3+cx6)3/2dlx

Optimal (type 6, 136 leaves, 2 steps):

1 3 3
ax~/a+bx®+cx® AppellFl[—, - =, - =,
3 2 2

4 2¢cx3 2cx3 ]]/
Ty y ~
3 —4dac b+vVb2-4ac

2cx3

b-+vb2-4ac b+vb2-4ac

Result (type 6, 1389 leaves):
1

8960 c2 (a+bx3+cx‘5)3’/2

8c(a+bx®+cx®)? (27b2+184bcx>+28c (13a+4cx®)) - 864 a% b [bﬂ/b274ac +2cx®

1 4 2cx3 2¢cx?
(b+x/b2—4ac +2cx3)Appe11F1[—, - - s }J/
3 3

) )

N | R
N |

b+vb2-4ac -b++/b%2-4ac
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1 1 1 4 2cx3 2cx3
16aAppellF1[— Ty Ty Ty — b ] -
32 2 3 pib2-4ac -b++b2-4ac
4 1 3 7 2cx3 2¢cx3
+4/b 4ac)AppellF1 e s |+
3727 2" 37 b aac -bsBP-dac
7 2¢cx3 2¢cx3 ]])
4

/ 3 1
( -4ac ] AppellFl —, Ty T - B
372727 3 b+vVb2-4ac -b++vb2-4ac

24192a3c[ 4ac +2cx3 +a/b?2-4ac +2cx3
11 1 4 2cx3 2¢cx3
AppellFl| =, =, =, —, - , }/
32727 3 b+vVb2-4ac -b+vb2-4ac
1 1 1 4 2c¢x3 2cx3
16aAppellF1[— T Ty Ty~ > ] -
32 2 3 pi+/b2-4ac -b+b?-4ac
; . 4 1 3 7 2cx3 2cx3
3x3 ||b++/b 4ac)Appe11F1{— =, =, -, - s |+
32 2 3 pib2-4ac -b+b*-4ac
4 3 1 7 2¢cx3 2cx3 ]J
1]+

(b*\/b 4ac]AppellF1[—, - =, -, - s
32 2 3 pi+b2-4ac -b+Vb>-dac
( +a/b?-4ac +2cx3

8316 a’bcx® |b - 4ac +2cx3

4 1 1 7 2cx3 2¢cx3
AppellFl[f —y Ty Ty - }/
32 2 3 b+\/b274ac “b++vb*-4ac
4 1 1 7 2cx3 2cx3
ZSBAPDEI].F]-[* T Ty T~ ) ] B
3.2 2 3 wm b+Vb2-4ac
1 3 10 2cx3 2cx3
-4ac ) pellFl —, =, — - s ] +
2 2 3 b+vb2-4ac -b++b%2-4ac
2cx3

10 2cx3

3 1
( -4/ b 4ac]AppellF1 5 T s - ]]]+
372727 37 .- dac -b+B2-dac

945 a b® x3 4ac +2cx3 +a/b>-4ac +2cx3
4 1 1 7 2cx3 2cx3
AppellFl[f —y =y — - } /
3.2 2 3 b+m -b+vb2-4ac
4 1 1 7 2cx3 2¢cx3
-28aAppellFl[—, =, =, —, - s ]+
3 2 2 3 pi+o2-4ac -b+b?-4ac
7 1 3 10 2cx3 2cx3
3x3 b+x/b2—4ac)AppellF1[*,*,*, — - s +
3.2 2 3 b+vVb2-4ac -b+/b2-4ac
10 2cx3 2cx3 ]]

7 3 1
(b—m] AppellFl[—, — Ty T - >
3.2 2 3 b+vb2-4ac -b++vb2-4ac

Problem 217: Result more than twice size of optimal antiderivative.
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)3/2

dx
2

J(a+bx3+cx6

X

Optimal (type 6, 139leaves, 2 steps):

. . 1 3 3 2 2cx3 2¢cx3
- amAppellFl[—*,—*,—*, -, - ]/
3 2 3

- 3
2 b-+vb2-4ac b+vb2-4ac
2cx3 2¢cx3
X |1+ — " 1y "
b-+Vb%2-4ac b+Vb2-4ac

Result (type 6, 1058 leaves):
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1

100 (a+bx3+cx6)3/2

5(a+bx®+cx®)? (-80a+19bx>+10cx°)
+ 2025 a% b x? (b—«/b2—4ac +2cx3

4 x

2 1 1 5 2¢cx3 2¢cx3
[b+\/m+2cx AppellFl[* > Ty T - 2 ]]/
327 2" 3", yoT zac b bT dac
2 1 1 5 2¢cx3 2¢cx3
ZOaAppellFl[—, e e > } -
3 2 2 3 pib2-4ac -b+b2-4ac
5 1 3 8 2¢x3 2¢x3
3% b+m]AppellF1[—, =, 3, o, - , +
3 2 2 3 -4ac -b+vb2-4ac
5 3 1 8 203 2¢x3
[b—«/b2—4ac)AppellF1[—, s Ty T - s ]]]J+
3 2 2 3 pi+/b’-4ac -b+Vb2-4ac
540 a2 x° [b-~/b>-4ac +2cx?®| |[b++/b?2-4ac +2cx?
5 1 1 8 2¢cx3 2¢cx3
AppellFl[* T T T~ ) ] /
3 2 2 3 pi/b2-4ac -b+Vb2-4ac
5 1 1 8 2¢cx3 2¢cx3
32aAppe11F1[* T T T - ) }*
372727 3" b Vb aac bevb dac
8 1 3 11 2¢cx3 2¢cx3
4ac)Appe11F1 =5 Ty Ty T - > }+
372727 3 b+vVb2-4ac -b++yb2-4ac
11 2¢cx3 2cx3 ]J
1]+

3 1
( -1/ b 4ac)Appe11F1 —y —y — — 5
3227 37 4P dac -b+Vb? dac
-+/b?-4ac +2cx®| [b++/b?-4ac +2cXx3

27 ab’>x°
5 1 1 8 2cx3 2cx3
AppellFl[_J Ty Ty Ty~ > ] /
32" 273" 4, /o aac bevb dac
5 1 1 8 2¢cx3 2cx3
C 32aAppe11F1[f, —, Ty T - R ]—
32 2 3 py+/b2-4ac -b+Vb*-dac
8 1 3 11 2cx3 2¢cx3
+4/b2-4ac J AppellFl[—, =, =, —, - , ]+
372727 3 b+vVb2-4ac -b+vb%2-4ac
11 2¢cx3 2cx3 ]]J]J

8 3 1
[ -a/b*-4ac ) AppellFl —y =y, —, - 5
3°2°2° 37y, P -2ac  -b.b2 dac

Problem 218: Result more than twice size of optimal antiderivative.

3/2
) dx

x3

J(a+bx3+cx6

Optimal (type 6, 141 leaves, 2 steps):
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3 e 2 3 3 1 2cx3 2¢cx?
-|lan/a+bx’+cx AppellFl[——,——,——, — - > - ]/
3 b - 2

2 2 3 -4ac b+\/m
5 2¢cx3 2¢cx3
2 X 1+ —m— 1+ —m——
b-+vb2-4ac b+vb2-4ac

Result (type 6, 1054 leaves):
1

112 (a+bx3+cx6)3/2

2 (a+bx3+cx‘5‘)2 (-28a+17bx3 + 8 c x®)

2

648 a’ b x

b-+/b>-4ac +2cx3

X

(b+x/b2—4ac +2cx3

1
16 a AppellF1| —,
3

il

1 1
AppellF1[ =, =,
3 2

N |

4 2¢cx3 2cx3 ]]/
» Ty T )
3 b+vb2-4ac -b++b%2-4ac
2cx3 2cx3 }
b+\/b2—4ac -b++/b2-4ac

1 3 7 2cx3 2¢cx3
+1/b?2-4ac AppellFl =, =, -, - B |+

327237 4. b dac -b+b?-dac

N |
w [ pH

3 3

[c

J

1 7 2cx3 2cx3
[ /b 4ac)AppellF1 —s 5 T - s ] *
372727 3 b+vVb2-4ac -b+b2-dac
(378a2x4 4ac +2cx3 +a/b?-4ac +2cx3
4 1 1 7 2cx3 2¢cx3
AppellFl[f —y —, — ) ]/

3.2 2 3 +vVb2-4ac -b+b2-4ac

4 1 1 7 2cx3 2¢cx3
28 aAppellFl|—, =, =, —, - s -

3 2 2 3 b+\/b2—4ac -b+Vb2-4ac

1 3 10 2¢cx3 2¢cx3
+1/b2-4ac J AppellFl[—, =, =, —, ]+

- 3
2 2 3 b+vb2-4ac -b+yb2-4ac

3 1 10 2c¢cx3 2cx3
[ -4/ b 4ac)Appe11F1 —y —y —y - 5 +
3°2°2° 37y P -2ac  -bsb2 dac
(189ab2x4 4ac +2cx? +a/b?-4ac +2cx3
4 1 1 7 2cx3 2¢cx3
AppellFl[f —y Ty T - ) ]/
32 2 3 pi+b2-4ac -b+Vb2-dac
4 1 1 7 2¢cx3 2¢cx3
28aAppellF1[f —, Ty T - R } -
32 2 3 pi+b2-4ac -b+Vb’-dac

3x3

7 1 3 10 2cx3 2¢cx3
b+\/mJ AppellFl[;, ;, =, —, } +

2 3 b+vb2-4ac -b++vb?2-4ac

2 3 1 10 23 2cx3
[beH)AppellFl[g, 22 3 ’ ]])JJ

2 3 b+vb>-4ac -b++b2-4ac
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Problem 229: Result more than twice size of optimal antiderivative.

X3
J X ax
Vva+bx3+cx®
Optimal (type 6, 140leaves, 2 steps):

1 . 2cx3 2cx3
X 1+ 1+
4+ a+bx3+cxb b-+Vb2-4ac b+vb2-4ac

4 1 1 7 2¢cx3 2¢cx3
AppellFl[_: T T T T E }
3 2 2 3 b-+vVb2-4ac b++vb2-4ac

Result (type 6, 380 leaves):

b-+/b?-4ac +2cx3

7 a® x*

(b+xlb2—4ac +2cx3

11 7 2cx3 2cx3 })/
E R I T R k)
2 2 3 p++b2-4ac -b++/b*-4ac

[(b—x/b2—4ac)[b+\/m] (a+bx3+cx6)3/2
4 1 1 7 2cx3 2cx3
28aAppe11F1[—, > Ty T - > ] -
3 2 2 3 pi+/p2-4ac -b+vb*-4ac
s S 7 1 3 10 2cx3 2¢cx3
3x (b+ b74ac)Appe11F1[—, —y Ty Ty — P +
3 2 2 3 brvb2i-4ac -b+vb2-4ac
2 7 3 10 2¢cx3 2¢cx3
(b— b—4ac]AppellF1[7, 3 T s - >
3.2 2 3 b+vVb2-4ac -b++b2-4ac

Problem 230: Result more than twice size of optimal antiderivative.

X
J —ax
Va+bx3+cx®t
Optimal (type 6, 140leaves, 2 steps):

1 5 2cx? 2cx?
X 1+ 1+
2vVa+bx3+cx® b-+vb2-4ac b+vb2-4ac

2 1 1 5 2¢cx3 2¢x3
AppellFl [ R = }
3 2 2 3 p-+b’-4ac b+Vb*-4ac

Result (type 6, 380leaves):
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—A/b?-4ac +2cx3 +a/b?-4ac +2cx3

2 1 1 5 2¢cx3 2cx3
AppellFl[ s T T - } /
3 2

[10 a’ x?

2 3 pi+vb2 -4ac -b+b2-4ac

([b -4dac (b+\/ 4ac](a+bx3+cx6)3/2
2 1 1 5 2cx3 2cx3
20aAppellFl| =, =, =, =, - s ] -
372727 3 b+\/m b+Vb2-4ac
1 3 8 2cx3 2¢cx3
+\/m] AppellFl —s Ty T - s }*
2 2 3 py+p2-4ac -b+b*-4ac
5 3 1 8 2¢cx3 2cx3
b i aac | appentra (%, 2, 2,8 : 1))
32 2 3 ps+b2-4ac -b+Vb>-4ac

Problem 231: Result more than twice size of optimal antiderivative.

1
J = ax
Va+bx3+cx®
Optimal (type 6, 135leaves, 2 steps):

1 2¢cx3 2¢cx3
—_— X 1+ — 1+ —
Va+bx3+cx® b-+/b?-4ac b++vb2-4ac

1 1 4 2¢cx3 2cx3
APPEJ.].F].{_, Ty T Ty T y - }
32 2 3 p_+b*-4ac b+vVb2-4ac

Result (type 6, 378 leaves):
b-+/b?2-4ac +2cx?

1 1
AppellFl[f, -
3 2

16 a2 x

b++/b?-4ac +2cx3

N |

4 2cx3 2cx3 ]/
y T o~ )

3 b+vVb?2-4ac -b+vVb%2-4ac
([bxlbzllac) b++/b 4ac] (a+bx3+cx6)3/2

1
16 a AppellF1| —,
3

)

l 4 2cx3 2cx3
2 3

) | -
+vVb2-4ac -b+i/b%*-4ac
4 1 3 7 2cx3 2cx?
+w/b2—4ac]AppellF1 - =, =, =, - s |+
3727273 b+vVb2-4ac -b++vb%-4ac

4 3 1 7 2cx? 2cx?
(b—x/b2_4ac]AppellF1[—, > Ty T - . ) : ]]J]
3 2

2 3 bp++/b?-4ac -b+b2-4ac

1
2
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Problem 232: Result more than twice size of optimal antiderivative.

1
J dx
x2vVa+bx3+cxb
Optimal (type 6, 138 leaves, 2 steps):

1 2cx3 2cx3
- 1+ 1+ ——— 2
xVa+bx3+cx® b-+vb2-4ac b+vb2-4ac
2 2cx3 2cx3

11 1
Appe:l-lFl[’ R > -
32 2 3 p_+/p2-4ac b+Vb’-dac
Result (type 6, 705leaves):
1

5ax (a+bx3+cx6)3/2

b-+/b?>-4ac +2cx3 (b+«/b274ac +2cx3

(5 (a+bx3+cx6)2+ (25abx3

2 1 1 5 2¢x3 2¢cx3
AppellFl[*, T T T - ) ] /
322" 3" b b dac -bevbT dac
2 1 1 5 2cx3 2¢cx?
4c 20aAppellF1[*, —y T Ty - ) }‘
32 2 3 ps+/b?-4ac -b+Vb?-4ac
5 1 3 8 2¢x3 2cx3
3x3 b+x/b2—4ac)AppellF1[—, =, Ty — - ’ ]+
32 2 3 pi+/b2-4ac -b++b?-4ac
5 3 1 8 2¢cx3 2cx3
(b—«/b2—4ac)AppellF1[—, s Ty T - 5 ]]]J+
32 2 3 pi+b2-4ac -b+Vb2-4ac
5 1
16ax6(b—x/b2—4ac +2cx?| |b+y/b®-4ac +2cx?| AppellF1[—, =,
3 2
1 8 2¢x3 2cx3 ]]/
e H
2 3 p++/b?-4ac -b+/b2-4ac
5 1 1 8 2¢cx3 2¢cx3
32aAppe11F1[*, T T T ) B
3 2 2 3 pi/b2-4ac -b+/b2-4ac
8 3 11 2cx? 2cx?
35 ( oo aac | mppertea[ %, 2, 2 2, , .
32 2 3  pib2-4ac -b+/b2-4ac
8 3 1 11 2¢cx? 2cx3
(b—x/b2—4ac)Appe11F1[—, s Ty Ty -~ s ]]J]
3.2 2 3 b+Vb2-4ac -b+b2-4ac

Problem 233: Result more than twice size of optimal antiderivative.

1
J dx
x>vVa+bx3+cx®
Optimal (type 6, 140 leaves, 2 steps):
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2¢cx3

2¢cx3
e —==" .=
b-+/b?-4ac b+vVb2-4ac
2 1 1 2cx3 2cx3 5 3 "
AppellFl[-—, =, =, =, - , - ]/Zx Ja+rbx?+cx
3 2 3 b-+vb2-4ac b+vb2-4ac

Result (type 6, 705 leaves):
1

2ax? (a+bx3+cx5)3/2

b-+/b?>-4ac +2cx?

(—(a+bx3+cx6)2— [Zabx3

b++/b?>-4ac +2cx3

1 1 1 4 2cx3 2cx3
AppellFl[_, Ty T Ty T ) /
3 2 2 3 pi/b2-4ac -b+/b2-4dac
1 1 4 2cx3 2¢cx3
C 16aAppe11F1[*, — T, T, - > ]’
2 2 3 pib?-4ac -b++/b*-4ac
3 2 4 1 3 7 2cx3 2cx3
3x3 [ |b++/b —4ac)AppellF1[f, =, =, |+
3 2 2

) K]
3 b+vVb2-4ac -b+vb%2-4ac

3
[b—«/b2—4ac ) AppellFl[*, — —»
2 2
b-+/b>-4ac +2cx3

w S
w | N

2cx3 2¢cx3 ]]J
y ) +
b+vb?2-4ac -b+i/b%*-4ac

b++/b?-4ac +2cx3

B )

4 1
AppellFl[f, - —
3 2 2

7 2¢x3 2¢cx3 ]/
Ty k)
3 b+v/b2-4ac -b+vb*-4ac
4 1 1 7 2cx3 2cx3
4 |28aAppellFl[—, =, =, —, - s | -
32 2 3 pib2-4ac -b+Vb*-4ac
3 2 7 1 3 1o 2cx3 2¢cx3
33| |b+ b—4ac]AppellF1[—, =, =, =, |+
2 2 3

- 3
b+Vb2-4ac -b+vb%2-4ac
7 3 1 10 2¢cx3 2cx3
[b—x/b2—4ac)AppellF1[f, ]]J])
3

- )
2 2 3 b+vVb?2-4ac -b+vb%2-4ac

Problem 243: Result more than twice size of optimal antiderivative.

3
dx
J(a+bx3+cx5)3/2

Optimal (type 6, 143 leaves, 2 steps):
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7 2¢cx3 2¢x3 3 .
- , - ] /(4aw/a+bx +CX

3 3
AppellFl[—, =, =, —,
3.2 2 3 p_+/p2-s4ac b++Vb*-4ac

Result (type 6, 711 leaves):
1

3 (b2-4ac) (a+bx3+cx5)3/2

b++/b?>-4ac +2cx3

4ab(b—x/b2—4ac +2cx3

2x |- (b+2cxX®) (a+bx?+cx®) +
1 1 1 4 2¢cx3 2¢cx3
AppellFl[ =, =, =, —, - ] /
3.2 2 3 p, b2—4ac -b+vb2-4ac
1 1 1 4 2¢cx3 2¢cx3
C 16aAppellF1[*, > Ty T - > ]*
3 2 2 3 psb2-4ac -b+Vb>-4ac
4 1 3 7 2¢cx3 2¢cx3
3x3 (b+xlb2—4ac)AppellF1[*, s Ty T~ > +
3 2 2 3 pib2-4ac -b+b2-4ac
4 3 1 7 2¢cx3 2¢x3
oo aac | wpenira %, 2,1, 7, : E
3 2 2 3 pi/b2-4ac -b+b2-4ac
4 1
7ax? b—m+2cx3) b+\/m+2cx AppellFl[—, =, =,
3 2 2
7 2cx3 2¢x3 }]/
3 bp+vVb2-4ac -b+Vb*-4ac
4 1 1 7 2cx3 2cx3
56 a AppellFl|—, —, —, —, - s ] -
3 2 2 3 pi+vb2-4ac -b+Vb2-4ac
1 3 10 2cx3 2¢cx3
+1/b>-4ac ) AppellFl = = —> - s ] +
372727 3 b+vVb2-4ac -b+yb2-4ac
10 2cx3 2cx3 ]]])

/ 3 1
( -4ac ] AppellFl —, Ty T - R
372727 3 b+vVb2-4ac -b+vb2-4ac

Problem 244: Result more than twice size of optimal antiderivative.

J X dx
(a+bx3+cx5)3/2

Optimal (type 6, 143 leaves, 2 steps):
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5 2cx3 2cx3
1+ ——— 1+

-4ac b+Vb?-4ac

2 3 3 5 2¢cx3 2¢x3 3 .
AppellFl| =, =, =, =, - , - ] /(Zaw/a+bx +CX
3.2 2 3 p_+/p2-s4ac b++Vb*-4ac

Result (type 6, 1054 leaves):
1

30a (-b2+4ac) <a+bx3+cx5)3/2

-20 (b2—2ac+bcx3) (a+bx3+cx6) + {leea2 (b—x/b2—4ac +2cx3

2 1 1 5 2¢cx3 2¢cx?
(b+x/b274ac +2cx3| AppellF1[ =, =, =, =, - }J/
3.2 2 3 b+\/b2—4ac b+ -4ac
2 1 1 5 2¢cx3 2¢cx3
20aAppellF1[* —y Ty T - B ]’
3.2 2 3 +\/2—4ac -b+vVb2-4ac
1 3 8 2¢cx3 2¢x3
+~/b%-4ac ) AppellFl T T T - ’ J+
2 2 3 b+vb2-4ac -b++/b%>-4ac

8 2¢cx3 2cx3
= ] n
3

5 3 1
(b-«/b2-4ac]Appe11F1[n =z, s =y - ,
3.2 2 b+vb?2-4ac -b+ib%’-4ac
25ab2(b—\/b2—4ac +2cx3 b+\/m+2cx3

2 1 1 5 2¢cx3 2cx3
AppellFl[—, =, =, =, - }/
322" 37 . b-dac -b+b?-dac
2 1 1 5 2cx3 2cx3
C zeaAppellFl[—, —y Ty T — > ]‘
32237 . b dac -b+b?-dac
5 1 3 8 2cx3 2¢cx3
3 %3 b+x/b2—4ac)AppellF1[ e s |+
3727 2" 37 by aac -bsBP-dac
5 3 1 8 2¢cx3 2cx3
(b—\/b2—4ac)AppellF1[f, =, =, -, - , ]]]Jr
32 2 3 p++/b-4ac -b+Vb*-4ac
5 1
64abx’ |b-+/b2-4ac +2cx’| |[b++/b?-4ac +2cx| AppellFl[ =, —,
3 2
1 8 2cx3 2¢cx? J/
T Ty T )
2 3 pivbr-4ac -b+Vb2-4ac
1 1 8 2c¢x3 2cx3
323AppellF1[ T T T s~ > ] -
2 2 3 ps+/b2-4ac -b+b*-4ac
1 3 11 2cx3 2cx3
( +4/ b 4ac)AppellF1 = T s - ) ]+
322" 37 b P-dac -bsb2 dac
11 2cx3 2cx3 }]]J

8 3 1
( -y/b°-4ac J AppellFl T T s~ ’
322" 37 p.b?-gac -bsbP-dac
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Problem 245: Result more than twice size of optimal antiderivative.

J ! dx
(a+bx?+cx8)3?

Optimal (type 6, 138 leaves, 2 steps):

1 2¢cx3 2¢cx3
X [1+ ———— 14— ——
ava+bx3+cx® b-+vb2-4ac b+vb2-4ac

1 3 3 4 2¢cx3 2cx3
AppellFl[f: R - }
3 2 2 3 p +bP-4ac b+b*-dac

Result (type 6, 1056 leaves):



Mathematica 11.3 Integration Test Results for 1.2.3.2 (d x)~m (a+b x~n+c x~(2 n))”p.nb

1

3a(-b2+4ac) (a+bx3‘+cx6)3/2

2 |-x (b2—2ac+bcx3> <a+bx3+cx6) + |16 a2 x

b-+/b>-4ac +2cx3

1 1 1 4 2cx3 2cx3
( 4ac +2cx’| AppellFl[ =, =, =, —, - ] /

3.2 2 3 b+\/b2—4ac ~b+ -4ac

1 1 1 4 2cx3 2cx3

16aAppellF1[— Ty Ty Ty — b ] B
3 2 2 3 pi+/b2-4ac -b+vb*-4dac
4 3 7 2¢cx3 2¢cx3
-4dac ) pellFl Ty T T ) "
2 2 3 pibr-4ac -b+/b2-4ac

3 1 7 2¢cx3 2cx3
( -+/b 4ac]Appe11F1 = =, -, 111 -

- El
3 b+vVb?2-4ac -b+vb%2-4ac

+1/b?-4ac +2cx?

W
N
N

2ab2x( 4ac +2cx)

1 1
AppellF1|~, =
3 2

N |

4 2cx3 2¢cx3 }J/
) y T o~ )
3 b+vb2-4ac -b++/b?-4ac
11 4 2¢cx3 2¢x3
16 a AppellF1| —, — —
3 2 3

b+Vb2-4ac -b++b%>-4ac

1
2
4
+4/b“-4ac ) AppellFl
3
3 1 7 2cx3 2cx3
( —+/b%2-4ac ] AppellFl —y s ] *
3

3
322

[c

3 7 2cx3 2¢cx3
T Ty Ty~ ) }"’
2 2 3 pip2-4ac -b+vb2-4ac

b++vb>-4ac -b++/b?2-4ac
4 1
7abx4(b 4ac +2cx3 +1/b?-4ac +2cx?| AppellF1[—, =,
3 2

N R
w |

2¢cx3 2¢cx3 J/
)y - B
b+vb2-4ac -b+/b?*-4ac
4 1 1
28 aAppellFl|—, =, =, —, - s ] -
3727 27 3 b+\/m b+Vb2-4ac

3 10 2¢x3 2¢cx3
+1/b*-4ac AppellFl —, =, =, - B |+
2 3 b+vVb2-4ac -b++b’>-4ac

7 3 1 10 2cx3 2cx3
(b—x/b2_4ac]Appe11F1[—, e e . > . ]
3.2 2 3 b+vb2-4ac -b++/b2-4ac

7 2¢cx3 2cx3

Problem 246: Result more than twice size of optimal antiderivative.

j ! dx
x2 (a+bx3+cx6)3/2

Optimal (type 6, 141 leaves, 2 steps):
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2¢cx3
1+ 1+
b-+/b?-4ac b+vVb2-4ac
1 3 3 2 2¢x3 2¢cx3 3 s
AppellFl[-—, =, =, =, - , - ]/ax\/a+bx +CX
3.2 2 3 ~4ac b+vVb2-4ac

Result (type 6, 1599 leaves):
1

15 <a+bx3+cx6)3/2

10 x2 (b3—3abc+b2cx3—2ac2x3) (a+bx?+cx®)

15 (a+bx3+cx6)2

.

2(-b?+4ac) a? x
b-+/b>-4ac +2cx3 +a/b?-4ac +2cx3

5 2cx3 2cx3

, - s ] [ 4ac (—b+x/b2—4ac]
3 b+vVb2-4ac -b+b2-4dac
2 1 1
(b+w/b2_4ac] {—ZeaAppellFl[—, =, =,
3 2 2
5 1 3
3x3( b+x/b2—4acJAppellF1[—, —, — — - s ]+
3.2 2 b+rvVb2-4ac -b++vb*-4ac
b

5 3 1 8 2cx3 2cx3
[bfﬁ 274ac)Appe11F1[—, =, =, =, - ]J]J
3 2 2 3

3
b+Vb?-4ac -b+vb%2-4ac

(125 b3 x?

AppellFl[

) E

2

w\N
N R

2¢cx3 2cx3

5
T > ]"‘
3 b+vb2-4ac -b+vb2-4ac

2cx3 2cx3

3

8
3

300abcx? |b-+/b*>-4ac +2cx?| |[b++/b*-4ac +2cx®
2 5 2cx3 2¢cx3
AppellFl[f s Ty Ty — ) ]/
3 2 2 3 pi+/b2-4ac -b+Vb?-4ac
[(b24ac ( +1/b 4ac)[ +4/b 4ac)
2 1. 1 5 2c¢x3 2cx3
—20aAppellF1[—, T T T - ) ] *
3272737

+3Vb?-4ac -b++/b?2-4ac

5 1 3 8 2cx3 2cx3
+1/b2-4ac J AppellFl[ =, =, =, —, - B |+
322" 3" 4. b dac -b+b?-dac

5 3 1 8 2¢cx3 2¢cx3
[ -+/b*-4ac ) AppellFl —5 T T, s ] +
3727273 b+vb2-4ac -b++/b2-4ac

+a/b?-4ac +2cx3

320b2 c x°

4dac +2cx’

8 2cx3 2cx3 ]]/
K] F R R )
2 2 3 pi+b2-4ac -b++b2-4dac

[<b24ac( m)[ m)

5 1 1 8 2¢cx3 2cx3
-32aAppellFl[ =, =, =, —, - s |+
3 2 2 3 pib2-4ac -b+Vb*-4ac

AppellFl[
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3x3(

2cx3 2¢cx3

B ) ] +
b+vb2-4ac -b++b%2-4ac

8 1 3 11
b+x/b2—4ac)Appe11F1[— =
3 2

8 11 2¢cx3 2cx3
[bfx/b274ac)AppellF1[— =, T - ]])]
3 2 3 b+\/b274ac “b++vb%2-4ac
1024ac?x’ |b-+/b>-4ac +2cx®| |[b++/b>-4ac +2cx3
5 1 8 2cx3 2¢cx3
AppellFl[* T T T - ) ]/
3 2 2 3 pi/b2-4ac -b+b2-4ac
[(b2_4ac[ m) [mm)
5 1 1 8 2cx3 2cx3
—32aAppe11F1[—, > Ty T - > ] +
32 2 3 pi/b2-4ac -b++b2-4ac
8 1 3 11 2cx3 2¢cx3
333 b+4/b2_4ac)AppellF1[— — T s
3 2 2 3

B ) ] +
b+vb2-4ac -b++b%2-4ac

8 3 1 11 2cx3 2cx3
b-+/b*-4ac | AppellF1|—, =, =, —, - s ]J]J
[ \/7) [3 2 3 b+vVb2-4ac —b+\/b2—4ac]
Problem 247: Result more than twice size of optimal antiderivative

1
ey e

a+bx3+cxb

Optimal (type 6, 143 leaves, 2 steps):

2¢cx3 2¢cx3
— 1+ 1+
-vb?-4ac b+vb?-4ac
3 1 2cx3 2cx3
AppellFl[—f s T —s —
2 2

B ]/[2ax2x1a+bx3+cx6
3 b-+b2-4ac b++b2-4ac
Result (type 6, 1593 leaves):
1

<b3—3abc+b2cx3—2ac2x3) (a+bx3+cx6)

3 (a+bx3+cx6)2
6 (a+bx3+cx6)3/2

2(—b2+4ac) ; -

a? x?
1 1
56b3x(b—x/b2—4ac +2cxX| |b+y/b?-4ac +2cx?| AppellFi[—, =, —,
3 2 2
4 2cx3 2cx3
3 |

3
b2-4ac -b++Vb?-4ac

/((b24ac) -beifor-sac)

1 1 1 4 2¢cx3 2cx3
[b+«/b2—4ac] [16aAppellF1[, —y — —» - s ]+
3.2 2 3 +vVb2-4ac -b++/b2-4ac
4 1 7 2¢x3 2¢x3
3x3(b+«/b24acJAppellF1[ s T T - ’ ]*
32 2 3 b+

-4ac -b+vb2-4ac

| 37
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4 3 1 7 2cx3 2cx3
(b—«/b2—4ac)AppellF1[—, s Ty T - > ]]]J+
32 2 3 pi+b2-4ac -b+Vb2-4ac

(288abcx b-+/b>-4ac +2cx®| |[b++/b?-4ac +2cx3
1 1 1 4 2cx3 2cx3
AppellFl[f, Ty T Ty T ) ] /
2 2 3 b+Vb2-4ac -b+vb%2-4ac

3
[(b24ac) Lmﬁ) [b+m)

11 1 4 2¢x3 2¢x3
—16aAppellF1[—, —5 T T — P ] +
3 2 2 3 pib2-4ac -b+Vb2-4ac

3x3

4 1 3 7 2cx3 2cx3
b+x/b2—4acJAppellF1[—, — =y — - s ]+
3 2 b+vb2-4ac -b+vb2-4ac

4 3 1 7 2cx3 2cx3
(b—«/b2—4ac)AppellF1[—, — Ty Ty - 3 ]]]J+
3 2 2 3 pi+/b2-4ac -b+vb*-4ac

49b%2cx* [b-+/b?-4ac +2cx®| |[b++/b?-4ac +2cx3
4 1 7 2cx3 2cx3
AppellFl[f, IR ) ] /
3 2 2 3 pi+b2-4ac -b+b?-4ac
[(b24ac) (7b+x/b274ac) [b+«/b274ac)
4 1 1 7 2cx3 2cx3
-28aAppellFl[—, =, =, —, - s |+
3 2 2 3 pi/b2-4ac -b+/b2-4ac

3x3

7 1 3 1o 2¢cx? 2¢cx?
b+x/b2—4acJAppellF1[—, —s Ty T - ) }+
3.2 2 3 b+vb2-4ac -b+yb2-4ac

7 3 1 10 2¢cx3 2¢cx3
(b—«/b2—4ac)AppellF1[—, — Ty T - > ]]J]‘
3 2 2 3 b+vb2-4ac -b+Vb2-4ac

140ac’x* [b-+/b%?-4ac +2cx?®| |[b++/b?>-4ac +2cx?
4 1 7 2cx3 2cx3
AppellFl[f, IR ) ] /
2 2 3 b+Vb2-4ac -b+vb%2-4ac

3
[(b24ac) (7b+x/b274ac) [b+«/b274ac)
2cx3 2cx3

B ) ] +
b++Vb2-4ac -b++b?>-4ac

7 1 3 1o 2¢cx? 2¢cx?
b+x/b2—4acJAppellF1[—, —s Ty T - ) }+
32 2 3 b+vVb2-4ac -b++vb2-4ac

7 3 1 10 2¢x3 2¢cx?
[b-m)ﬁ\ppeml[ﬂ I ’ ]m]
37272

3 b+vb?2-4ac -b+i/b%*-4ac

S

1
-28aAppellFl[—, =, —,
3 2 2

)

WHEN

3x3
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Problem 250: Result is not expressed in closed-form.

(dx)"
jicﬂx
a+bx3+cx®

Optimal (type 5, 173 leaves, 3 steps):

2¢ (dx) ™Hypergeometric2F1[1, Lm 4m . 2c¢
( ) [ IR I b-~/b%-4ac
Vb?-4ac (b-bZ-4ac|d(1+m)
2 ¢ (dx)Y " Hypergeometric2F1[1, Lm 4m 20X
< ) [ I b++/b%*-4ac

Vb2-4ac (b+\/b2—4ac ) d (1+m)

Result (type 7, 84 leaves):

Hypergeometric2F1[-m, -m, 1-m, - =] (L)*"‘

X-f1 X-H1

2z (d x)"RootSum[a + b #1® + c 1116 &,

&]
3m b#l?+2cH1®

Problem 251: Result unnecessarily involves higher level functions.
J (d X>m dx
(a+bx3+cx6)2

Optimal (type 5, 315leaves, 4 steps):
(dx)l”“ (b2-2ac+bcx?)
3a(b*-4ac)d(a+bx®+cx®)

(c [bz (2-m) +b+/b*-4ac (2-m)-4ac (5-m)

1+m 4+m 2cx3
s y - }J (3a(b274ac)3/2 [bfx/b274ac)d(1+m>
3 3 b-+b2-4ac /
(c [bz (2-m) -b~/b>-4ac (2-m)-4ac (5-m)
1+m 4+m 2¢x3
s s - }J (3a(b2—4ac)3/2 [b+x/b274ac)d(1+m)
3 3 b+vVb2-4ac /
Result (type 6, 376 leaves):

+

(dx) ™™ Hypergeometric2F1|[1,

(dx) '™ Hypergeometric2Fi|1,
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b-+/b?>-4ac +2cx3

a(4+m x (dx)"

(b+x/b2—4ac +2cx3)

1+m 44+m 2cx3 2cx3
AppellFl[—, 2, 2, , - s }/4c(1+m)
3 3 b+vVb2-4ac -b++b2-4ac
3 613 l+m 4+m 2cx3 2cx3
(a+bx?+cx®)” |a (4+m) AppellFl[—, 2, 2, , - , ] -
3 3 b+vb2-4ac -b++vb2-4ac

3x3

4+m 7+m 2cx3 2cx3
b+«/b2—4ac]AppellF1[;, 2,3, , - , ] +
3

3 b+Vb2-4ac -b+vb2-4ac

4+m 7+m 2¢cx3 2¢cx3
oo aac |appertea“27, 5,2, 72", , 1))

3 b+vb2-4ac -b+/b%>-4ac

Problem 252: Result more than twice size of optimal antiderivative.

J(dx)m <a+bx3+cx6)3/2d1x

Optimal (type 6, 158 leaves, 2 steps):

1+m 3 3 44+m 2cx3 2cx3
[a (dx)l*mx/a+bx3+cx6 AppellFl[;,——,——, , - })/
3 2

- )
2 3 b-+vb%-4ac b+vb2-4ac
2cx3 2cx3
d(1+m> 1y ——————— 1y ———————
b-+Vb%2-4ac b+Vb2-4ac

Result (type 6, 1083 leaves):
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1
4c?2/a+bx®+cx®
(b—xlb2—4ac)(b+«/b2—4ac x (dx)" |[b-+/b>-4ac +2cx*| [b+y/b*-4ac +2cx?
1+m 1 1 4+m 2cx3 2cx3
a (4+m) AppellF1| ym =, , - s ]/
3 2 2 3 b+vVb2-4ac -b+b2-4ac
1+m 1 1 4+m 2cx3 2¢cx3
(1+m) [4a (4+m) AppellF1| P y - s +
3 2 2 3 b+vb2-4ac -b+yb2-4ac
3x3

4+m 1 1 7+m
b+x/b2—4ac)AppellF1[ i , -, =, :
3 2

2¢cx3 2cx3

] , Lo fo o aac)

b+vVb?2-4ac -b+vb%2-4ac

4+m 1 1 7+m 2¢cx3 2cx3
AppellF1]| =, -5, ] +
3

w

) )

3 2
2 2 3 b+vVb?2-4ac -b+vb%2-4ac

3 4+m 1 1 7+m 2cx3 2¢x3
b (7+m) x AppellFl[i,—*,f*, s~ > ]/
37 27 27 37 . Jordac -b.Vb-dac
4+m 1 1 7+m 2¢cx3 2¢cx?
(4 +m) 4a(7+m)Appe11F1[ > — T — T > - > }J'
3 2 2 3 b+vVb*-4ac -b++vb2-4ac
7+m 1 1 10+m
3x3 (b+«/b2_4ac)AppellF1[ : s ==y —, . ,
3 2 2 3
2¢cx? 2cx3
_ , ]+[b—«/b2—4ac)
b+vb?’-4ac -b+vVb2-4ac
7+m 1 1 10+m 2¢cx3 2¢cx3
AppellF1| s T - s s ] *
3 2 2 3 b+vVb2-4ac -b++vb2-4ac
6 7+m 1 1 10+m 2¢cx3 2¢cx3
c(10+m>xAppe11F1[7, —y = s - s ]/
2 2 3 b+vb2-4ac -b++yb2-4ac
7+m 1 1 10+m 2¢cx3 2¢x3
(7+m) |4a (10 +m) AppellF1]| » = s > - s ]+
3 22 3 b+vb2-4ac -b+vVb2-4ac
10 +m 1 1 13+m
3x3 (b+x/b2,4ac)AppellF1[ ey
3 2 2 3
2¢cx3 2¢x3
_ , ]+(b—\/b2—4aC)
b+Vb2-4ac -b++/b?-4ac
10+m 1 1 13+m 2cx3 2cx3
AppellF1| s T = > - s
3 22 3 b+vVb2-4ac -b++vb2-4ac

Problem 253: Result more than twice size of optimal antiderivative.
J(dx)"'x/a+bx3+cx6 dx

Optimal (type 6, 157 leaves, 2 steps):
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Lem 3 . 1+m 1 1 4+m 2cx3 2cx3
(dx) i/ a+bx’+cx® AppellF1l T,fg,f;, > - } /

- 3
3 b-+b2-4ac b++vb2-4ac
2cx3 2cx3
d(1+m) 1y —MM—— 1+ —m——
b-+vb2-4ac b+vb2-4ac

Result (type 6, 424 leaves):

[(b—xlb2—4ac] (b+«/b2—4ac) (4+m) x (dx)"
(bfx/b274ac +2cx3) b++/b?>-4ac +2cx3

1+m 1 1
AppellFl[—, - =, - =,
3 2 2
4+m 2c¢cx3 2¢cx3
- : 1|/

4 c? (1+m) Ja+rbx3+cx8
3 b+vVb2-4ac -b++vb%>-4ac

1 4+m 2cx3 2¢cx3

b > ) ]*
2 3 b+vb2-4ac -b++vb2-4ac

4+m 1 1 7+m 2cx3 2¢cx3
b+x/b2—4ac]AppellF1[ R , - |+
3 2

) K]
2 3 b+Vb?2-4ac -b+vb%2-4ac

4+m 1 1 7+m 2cx3 2cx3
(b—«/b2—4ac]Appe11F1[ ; T , ]]]J

2 2 3 b+rvb2-4ac -b+vb2-4ac

1+m 1
4a (4+m) AppellFl[ s =
3 2

3x3

Problem 254: Result more than twice size of optimal antiderivative.

d m
J—< X) dx
Va+bx3+cx®
Optimal (type 6, 157 leaves, 2 steps):

Lem 2cx3 2cx3 1+m 1
(dx) 1+ 1+ AppellF1| s =
b-+Vb%>-4ac b++Vb%2-4ac 3 2

1 4+m 2cx3 2¢cx3 3 p
=, , - , - ] /[d(1+m)«/a+bx +CX
2 3 b-vVb2-4ac b+vVb2-4ac

Result (type 6, 426 leaves):
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b-+/b>-4ac +2cx?®| |[b++/b?-4ac +2cx>

1+m 1 1 4+m 2cx3 2cx3
AppellFl[ > T T > - ) } /
3 2 2

3 brvVb2-4ac -b+vb2-4ac
([b—«/b2—4ac) (b+x/b2—4ac] (1+m) (a+bx3+cx6)3/2

4a% (4+m) x (dx)"

1+m 1 1 4+m 2cx3 2¢cx3
4a (4+m) AppellFl[i, — T > = > } -
3.2 2 3 b+vVb -4ac -b++Vb2-4ac
4+m 1 3 7+m 2cx3 2¢cx3
3x3 b+m]AppellF1[ ! s T T : s — , }+
32 2 3 b+vVb2-4ac -b++vb2-4ac

4+m 3 1 7+m 2¢cx3 2¢x3
(b—x/b2—4ac]Appe11F1[;, — . >~ > ]]J]
3 2 3 b+Vb2-4ac -b+vb2-4ac

Problem 255: Result more than twice size of optimal antiderivative.

J dx)"
X
(a+bx3+cx6)3/2

Optimal (type 6, 160 leaves, 2 steps):

Lem 2cx3 2cx3 1+m 3
(dx) 1+ 1+ AppellF1| , =,
b-+Vb>-4ac b++Vb%>-4ac 3 2

3 4+m 2cx3 2cx3 3 p
= s - ] /[ad(1+m) \Ja+bx+cx

- 3
2 3 b-+Vb2-4ac b+Vb2-4ac

Result (type 6, 426 leaves):

b-+/b?-4ac +2cx?®| |[b++/b? -4ac +2cx3

3 4+m 2¢cx3 2c¢x3
:;) - > }/

3 b+vb2-4ac -b+yb2-4ac
([b— b2—4ac) (b+x/b2—4ac] (1+m) (a+bx3+cx"’)5/2

4a% (4+m) x (dx)"

1+m 3
AppellFl|[——, =
3 2

1+m 3 3 4+m 2cx3 2¢cx3
4a (4+m) AppellF1[—1, 2, 2 , - , ] -
3 2 2 3 b+vb2-4ac -b++vb2-4ac

9 x3

4+m 3 5 74+m 2¢cx3 2¢cx3
b+x/b274ac]AppellF1[ . s T T = s - ) }+
3 2 2 3 b+vb2-4ac -b++vb2-4ac

4+m 5 3 7+m 2cx3 2cx3
b oaac | appenira (207, %, 2, 700 : 1))
32 2 b+vVb2-4ac -b+Vb2-4ac

w
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Problem 256: Result more than twice size of optimal antiderivative.

J(dx)m (a+bx3+cx6)pd1x

Optimal (type 6, 155leaves, 2 steps):

1 Lom 2¢x3 P 2¢x3 P
————(dx) 1+ — 1+ —
d(1+m) b-vVb2-4ac b+vVb2-4ac

4+m 2¢cx3 2cx3 }
3 b-+vb2-4ac b+vb2-4ac

(a+bx®+c xﬁ)pAppellFl[h—m, -p, -p,
3

Result (type 6, 501 leaves):

b-+vb2-4ac P
2’1’pc(b+w/b2—4ac] (4+m) x (dx)" | ————+x
2c¢C
1+p
b-vbZ-4ac +2cx? 2
: J (—2a+(—b+x/b2—4ac x3 (a+bx3+cx6)’1*p
C
1+m 44+m 2cx3 2cx3
AppellFl[iz -P> —-P, - ) ] /
3 3 brvb2-4ac -b+vb2-4ac

([—b+ﬂb2—4ac) <1+m> b++b*-4ac +2cx3

1+m 4+m 2cx3 2cx3
-2a (4+m) AppellF1[~——, -p, -p, s
3

- 3
3 b+vVb2-4ac -b+vb%2-4ac

+

4+m 7+m
3px3 7b+m)AppellFl[;,1*P;*P, i s
3 3
2cx3 2¢cx3 2
B , ]7(b+ b 74ac)
b+vVb2-4ac -b++/b2-4ac
4+m 7+m 2¢cx3 2cx3
AppellFl[i, -p, 1-p, e ’
3 3 b+vVb2-4ac -b+Vb?-4ac

Problem 257: Result unnecessarily involves higher level functions.

st (a+bx3+cx5>pdlx

Optimal (type 5, 224 leaves, 4 steps):
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b (2+p) (a+bx-”+cx6>1+p x3 (a+bx3+cx6)1*p

6c2 (1+p) (3+2p) : 3c(3+2p)

b-+Vb%?-4ac +2cx?

“1-p

(2" (2ac-b? (2+p)) [— (a+bx?+c x6>1*p Hypergeometric2F1|

Vb%2-4ac
2 _ 3
p1ip, 240, b+vVb2-4ac +2cx ] /(3C2 b2 _4ac <1+p> <3+2p>J
2+/b%-4ac

Result (type 6, 395 leaves):

2
[2(b+x/b2—4ac x> |b-~/b*-4ac +2cx® 2a+(b—x/b2—4ac x3
2cx3 2cx3
(a+x? (b+cx3>)’1+pAppellF1[3, -p, -p, 4, - , ]]/
b+vb2-4ac -b+vVb%2-4ac
(9 [—b+xlb2—4ac] (b+xlb2—4ac +2cx3
2cx3 2cx3
-8aAppellFl|3, -p, -p, 4, - , ]+
b+Vb2-4ac -b++b?>-4ac

3

p X

2¢x3 2¢cx3
—b+x/b2—4acJAppellF1[4,1—p,—p, 5, - s |-

b+vb2-4ac -b+y/b%2-4ac

2¢x3 2¢cx3
(b+x/b2—4ac]AppellF1[4,—p,1—p, 5, - X s X ]]]]
b+vVb2-4ac -b++b?>-4ac

Problem 258: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JXS (a+bx3+cx6>pd1x

Optimal (type 5, 161 leaves, 3 steps):

a+bx3+cxs)tP b_/b2_4a 2ex3| tP
( ) +|2°Pb |- ac rocx (a+bx3+cx‘5)1+ID
6c (1+p) Vb2-4ac
b+vb2-4ac +2cx3
Hypergeometric2F1[-p, 1+p, 2+p, : reex }J/(Bcwbz—4ac (1+p))
2+/b%>-4ac

Result (type 6, 439 leaves):

| a5
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X6

22Pc (b+xlb2—4ac

b-+b2-4ac +2cx3

C

2c¢C

b-vVb2-4ac 3]_p
—— X

2
(a+x3 (b+cx3))’1+p

X3

1+p
J (2a+[b—x/b2—4ac

2cx3 2cx3
AppellFl[Z, *P; *P: 3: - b} ] /
b+vVb?2-4ac -b+vb%2-4ac

[0 foraac) oo aac zen]

2cx3 2¢cx3
5 +

b+vb2-4ac -b++b%2-4ac

2cx3 2¢cx3
-b++/b®-4ac ] AppellF1[3, 1-p, -p, 4, -

[—6aAppellF1[2, -Ps P53, -

px?

B —

b+Vb?-4ac -b+yb2-4ac

2cx3 2cx3
(b+x/b2—4ac]AppellF1[3,—p,l—p,4,— ]]]J

3
b+Vb2-4ac -b+/b%2-4ac

Problem 260: Result more than twice size of optimal antiderivative.

Jx‘* (a+bx3+cx6>pdlx

Optimal (type 6, 138 leaves, 2 steps):

2¢cx3 P 2¢cx3 P
x|y 1+—] (a+bx3+cx6)p
5 b-vVb2-4ac b+vVb2-4ac

2cx3 2¢cx3

5 8
AppellFl[—, -P> =P, = - ) ]
3 3 b-+b2-4ac b+vVb2-4ac

Result (type 6, 411 leaves):
4 (b+xlb274ac b-+/b>-4ac +2cx®| [-2a+ (7b+x/b274ac

3 6\ 1+p 5 8 2cx3 2cx3
(a+bx®+cx?) AppellFl[ =, -p, -p, —, - s ] /
3 3 b+Vb2-4ac -b++vb?>-4ac

] (b+x/b274ac +2cx3)

5 8 2cx3 2cx3
5 P> P> = - ) ]+
3 3 b+Vb2-4ac -b+\b*-4ac

8 11 2cx3 2¢cx3
_b+«/b2—4ac)AppellFl[;,l—p,—p, — - }—

3

3 b+vVb2-4ac -b+vb%2-4ac

8 11 2 3 2 3
(b+x/b274ac]AppellF1[;,7p,17p, S °X °X ]JJ]

3
b+vVb?-4ac -b+vyb%2-4ac

2
XS 3

X

(5 [7b+ b2-4ac

-16 a AppellF1|

3px3
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Problem 261: Result more than twice size of optimal antiderivative.

sz’ (a+bx3+cx6>pd1x

Optimal (type 6, 138 leaves, 2 steps):

2¢cx3 s 2¢cx3 P
x|y — 1+] (a+bx3+cx6)p
4 b-vVb2-4ac b+vb2-4ac
4 7 2cx3 2¢cx3
Appe:l-lFl{_) -P> =P, —» - - ]
3 3

VbT-dac  bsbI-dac
Result (type 6, 456 leaves):

b-+/b2-4ac
7 23P¢ [b+«/b2—4ac x4 {—

2c¢C
1
-vb2-4ac +2cx?

P
J (—2a+(—b+x/b2—4ac

4 7 2cx3 2cx3
AppellFl[i.' P, P, = - > ] /
3 3 b+vVb2-4ac -b+Vb2-4ac

-P

+X3

X3

C

([—b+ b2 - 4ac)( +/b?-4ac +2cx3
4 2cx3 2cx3
-14 aAppellFl[—, -p, -p, —, s +
3 3

_4ac -b++/b*-4dac

10 2cx3 2cx?
+ib*-4ac ) AppellFl s 1-p, -p, —, - ] -
3’

3
3 b+Vb2-4ac -b+yb2-4ac

10 2¢x3 2¢cx3
[ +1/b°-4ac ] AppellFl , -p,1-p, —, ]
3 +

3
-4ac -b++Vb%2-4ac

Problem 262: Result more than twice size of optimal antiderivative.

Jx (a+bx3+cx6)pd1x

Optimal (type 6, 138 leaves, 2 steps):

1 2cx3 P 2cx3 P
_Xz 1+— 1+— (a+bx3+cx6>p
2 b-vVb2-4ac b+vVb2-4ac

2cx3 2¢cx3

2 5
AppellFl[i: =P, =P, —» - > ]
3 3 -vb%2-4ac b+vb?-4ac

Result (type 6, 454 leaves):

| a7
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b-vb2-4ac P
[5 272P¢ [b+«/b2—4ac) [—+x3]

2c¢C
1+p
b-+vb2-4ac +2cx? 2
! (—2ax+ -b++/b%2-4ac | x* (a+bx3+cx6>’1+p

c

2 5 2cx3 2cx3
AppellFl[i) =P, P, —» - ) ] /

3 3 b++vb?-4ac -b++b2-4ac

([—b+ b2—4ac) b++/b?-4ac +2cx3)

2 5 2cx3 2cx3
3

> =P P 7 - ) ]+
3 b++/b2-4ac -b+Vb2-4ac

b
5 8 2¢cx3 2cx3
7b+«/b274ac)AppellFl[—,lfp,7p, -, - , | -
3 3 b+vVb2-4ac -bryb2-4ac

5 8 2¢cx3 2¢cx3
(b+x/b2—4ac]AppellF1[g,—p,l—p, - - }JJ]

3
3 b+vVb2-4ac -b+vVb2-4ac

-10 a AppellF1|

3

3px

Problem 263: Result more than twice size of optimal antiderivative.

J(a+bx3+cx6)pd1x

Optimal (type 6, 133 leaves, 2 steps):

2cx3 P 2¢cx3 P 3 61p
X1+ ——mMmM 1y —mMm—— (a+bx +cx)
b-+vb2-4ac b+vb2-4ac
4 2cx3 2¢cx3

1
AppellFl[;, =P, P, = ~ -

3 b—\/b2—4ac, b+vVb2-4ac
Result (type 6, 487 leaves):

-p

b-+vb2-4ac P lb+Vb2-4ac
21‘2F’[b+x/b274ac X|———————— 4 %3 R e Ve

2c¢C 2c¢C

b-vVb2-4ac +2cx®) P (b+vVb2-dac +2cx3| 7P 5 52
(_2a+[—b+ b“-4ac | x
C C

1 4 2cx3 2cx3
(a+bx®+cx®) P appellF1[ =, -p, -p, —, - s ]]/

3 3 +vVb%Z-4ac -b+y/b%2-4ac

b
1 4 2cx3 2¢cx3
([b+xlb24ac) (SaAppellFl[—, -p, -P, —, - s |+
3 3 b+vb2-4ac -b+vVb%2-4ac

4 7 2cx? 2cx3
—b+x/b2—4ac)AppellFl[g,l—p,—p, 3 , | -

b+vVb?2-4ac -b+vb%2-4ac

4 7 2¢cx3 2¢cx3
(b+«/b2—4ac]AppellF1[;,—p,lfp, ;,f s }J]]

b+Vb2-4ac -b+yb%-4ac

3

3px
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Problem 264: Result more than twice size of optimal antiderivative.

dx

J(a+bx3+cx6)p

X

Optimal (type 6, 157 leaves, 3 steps):

1 _,,,|b-Vb2-4ac +2cx® P b+Vb2-d4ac +2cx3) "
—2 +2p
3p cx3 cx3

b-+vb2-4ac b+vb2-4ac
(a+bx®+cx®)PAppellF1[-2p, -p, -p, 1-2p, - , : ]

2¢cx3 2¢cx3
Result (type 6, 500 leaves):
b-+vb2-4ac ]px3

2¢cx3

1+p

b-vVb?-4ac +2cx3

C

471Pc (—1+2p> 1+

b-+vb2-4ac 3]p
— X

2c

-1+p

; (a+bx3+cx6)
C X

b-vVb2-4dac +2cx3)’
’ J (b+xlb2—4ac +2cx3

b+vVb2-4ac -b++b?>-4ac
)

2cx3 2cx3

AppellF1[-2p, -p, -p, 1-2p, -

]/(310

b+/o? -4 bib2-4
{(b+ﬂb24ac)pAppellF1[12p,1p, -p, 2-2p, - : ac ! ac ]+

3
2cx3 2cx3

b+vb2-4 -b++b%2-4
(7b+x/b274ac]pAppellFl[lfzp,7p,17p,272p,7 : ac, . ac |+

2cx? 2cx3
b+Vb2-4ac -b++vb?>-4ac
2c (-1+2p) x> AppellF1[-2p, -p, -p, 1-2p, - o~ s N |
cx cx

Problem 265: Result more than twice size of optimal antiderivative.

(a+bx3+cx5)"
J dx
X2
Optimal (type 6, 136 leaves, 2 steps):
1 2cx3 g 2cx3 g
ey ——— |1y
X b-+/b?-4ac b+vVb2-4ac
3 6\ p 1 2 2cx3 2cx3
(a+bx +cx) AppellFl[—*, -p, P> —» - > -
3 3 b-+/b2-24ac b+b2-4ac

Result (type 6, 408 leaves):
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2

X3

-2a+ (—b+ b>-4ac

[(b+ b2—4ac] (—b+x/b2—4ac -2cx?

3 3
<a+bx3+CX6)71+pAPPEI1F1{,l, “p, -p, E,, 2cx , 2cXx }]/
3 3

b+vb’>-4ac -b++/b?2-4ac

([—b+xlb2—4ac X |b++/b>-4ac +2cx®
1 2 2cx3 2cx3
—4aAppe11F1[—f, -p, -p, —» - , ] +
3 3 b+vVb2-4ac +Vb%2-4ac

3

3px

-b
2 5 2¢cx3 2¢x3
—b+\/b2—4ac)AppellF1[;,1—p,—p, ;,— , | -

b+vb2-4ac -b+i/b%*-4ac

2 5 2cx3 2¢cx3
oo aac | appeiea[ 2, p,1-p, %, - , 1))

3 b+vb2-4ac -b++/b%2-4ac

Problem 266: Result more than twice size of optimal antiderivative.

(a+bx3+cx5)p
dx
J x3
Optimal (type 6, 138 leaves, 2 steps):
1 2¢cx3 p( 2¢cx3 ]p
i 1y
2x? b-vb2-4ac b+vb2-4ac
2 1 2¢cx3 2cx3
(a+bx3+cx6)pAppe11F1[f—, -p, -p, —, - y - }
3 3 b-+b2-4ac b+vVb2-4ac

Result (type 6, 474 leaves):

b-+/b2-4ac P
2'2‘p(b+xlb2—4ac] £+x3 (—b+x/b2—4ac—2cx3
2c¢C

2
(a+bx3+cx6)

b-vbZ-4ac +2cx?

P
(—2a+ (—b+x/b2—4ac
c

2 1 2¢cx3 2cx3
AppellFl[ng P> P, = - k) } /

3 b+vVb?2-4ac -b+vb%2-4ac

3 -1+p

X

([bJr b>-4ac | x*|b++/b*-4ac +2cx®
2 1 2cx3 2cx3
—ZaAppellFl[—f, -p, -P, —» - ) ] +
3 3 b+/b2-4ac +Vb2-4ac

3

3px

-b
1 4 2¢cx3 2cx3
—b+\/b2—4ac)AppellF1[;,1—p,—p, ;,— , ]—

b+vb2-4ac -b+i/b%’-4ac

1 4 2cx3 2¢cx3
oo o |mppertra[ 2, p,1p, %, , 1))

b+vb2-4ac -b++/b%2-4ac
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Problem 267: Result more than twice size of optimal antiderivative.

dx

J(a+bx3+cx6)p

x4

Optimal (type 6, 164 leaves, 3 steps):

-p -P

1 40 b-+Vb2-4ac +2cx3 b+vVb2-4ac +2cx3
3(1-2p)x° cx3 cx3
b-+Vb%2-4ac b+Vb2-4ac

a+bx3+cx®)PAppellFl(1-2p, -p, -p, 2 (1-p), - , -
(a+bx®+cx®)P?App [ p, -p, -P, 2 (1-p) N~ A

Result (type 6, 510leaves):
2 (b-Vb?-2ac| ]" [bm

-p
3 (—bJr\/b2—4ac—2cx3

4 + X

(—1+p>

c x3 2c

b-vVb2-4ac +2cx3)” (b-b2-4ac +2cx3)"
: J ; i (b+x/b2—4ac +2cx3 (a+bx3+cx€‘)’1+p
C c X
b+vb?2-4ac -b+i/b%*-4ac
AppellF1[1-2p, -p, -p, 2-2p, - , ]/3(—1+2p)
2cx3 2cx3
b+vVb2-4ac -b+vb2-4ac
~4c (-1+p) x®AppellF1[1-2p, -p, -p, 2-2p, - — , ] +
2cx3 2¢cx3
b+vVb?-4ac -b+vb2-4ac
(b+x/b2—4ac)pAppellFl{Z—Zp,l—p,—p,3—2p,— : s : |+
2cx3 2cx3
b+vVb2-4ac -b+vb2-4ac
(bfx/b274ac)pAppellFl[Zfzp,7p,17p,372p,7 ! ; s ! ; ]]]
2cCcX 2CcXx

Problem 268: Result more than twice size of optimal antiderivative.

(a+bx®+cx®)P
J dx
5
Optimal (type 6, 138 leaves, 2 steps):
1 2cx3 ‘p( 2cx3 P
-— 1+ — 1+ ———
4x* b-+vb%2-4ac b+vVb2-4ac
4 1 2¢cx3 2¢cx3
(a+bx3+cx6>pAppellF1[f*, -Ps =P — 7 — > - ]
3 3 b-+/b?-4ac b++b%>-4ac

Result (type 6, 455leaves):
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b-vb2-4ac P
23 Pc (b+xlb2—4ac] —+X3J

2c¢C
1+p
b-+vb2-4ac +2cx? 2
! (—Za+(—b+m x3 (a+bx3+cx6)’1+p

c

4 1 2cx3 2¢cx3
AppellFl[-—, -p, -p, - =, - , ] /

3 3 b++vb?-4ac -b++/b2-4ac

([—b+ﬂb2—4ac)x4 b++b>-4ac +2cx3

4 1 2cx3 2cx3
2aAppe11F1[——, -Ps =P, -7 - s ] +
3 3 b+/b2-4ac -b+vb*-4ac

3

3px

1 2 2 3 2 3
,b+«/b2,4ac)AppellFl[f—,l—p,—p, —, - €X R €X ],
3 3 b+vb2-4ac -b+yb2-4ac

1 2 2¢cx3 2¢cx3
(b+x/b2—4ac]AppellF1[—g,—p,l—p, -, - ]]J]

J
3 b+/b2-4ac -b+vVb:-4ac

Problem 269: Result more than twice size of optimal antiderivative.

dx

J(a+bx3+cx6)p

x6

Optimal (type 6, 138 leaves, 2 steps):

1 2cx3 p( 2¢cx3 Jp
- |l — 1+ —mmmmm
5 x° b-+vb2-4ac brvbZ-4ac
5 2 2cx3 2cx3
(a+bx3+cx6)pAppellF1[—*, -Ps -Ps - =, - > - ]
3 3 b-+/b2-4ac b+b*-d4ac

Result (type 6, 411 leaves):
[(b+x1b2—4ac] (b—x/b2—4ac +2cx3)

(a +bx3+ cx6)’1+p AppellFl[— E, -p, -P» -
3

2
x3)

—2a~+ (—b+x/b2—4ac

2 2cx3 2cx3 ]]/
3 b+/b2-4ac -b+vVb*-4ac

5

(5 (—b+ b>-4ac | x
5 2 2cx3 2cx3
4aAppellFl[-—=, -p, -p, - —, - s |+
3 b+vVb2-4ac -b+vb%2-4ac

3

3px

2 1 2cx3 2cx3
—b+\/b274ac)AppellF1[7;,17p,—p, -, ] -

3 b+vb?2-4ac -b+i/b%*-4ac

2 1 2¢cx3 2cx3
oo for-anc | appentea[-2, -p,1-p, L, - ]])]
3

3 b+vb?2-4ac -b+ib%*-4ac
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Problem 270: Result more than twice size of optimal antiderivative.

J(a+bx3+cx6)p

dx

x’

Optimal (type 6, 168 leaves, 3 steps):

;z-th b-vVb2-d4ac +2cx3) " (b+Vb2-4ac +2cx3) "
3(1-p)x® cx3 3

b-+Vb%2-4ac b+Vb2-4ac

a+bx3+cx®)PAppellF1|2 (12-p), -p, -p, 3-2p, - B
(a+bx®+cx®)P?App (2 (1-p), -p, -p p N~ A

Result (type 6, 507 leaves):
b-+vb%?-4ac ]p [b\/b24ac

2c¢C

3

4tPc(-3+2p) |1+ +X

P (b\/b24ac +2cx3J1+p

2¢cx3 c

b-vVbZ-4ac +2cx3)"
’ ] (b+xlb2—4ac +2cx3

cx3

(a +bx3 +cx6)’1+p

AppellF1[2-2p, -p, -p, 3-2p, -

2cx3 2cx3

b Vb7 4ac  -bi/b? 4ac ]]/(3 ((10p) 5

b+vb2-4ac -b++b2-4ac
3

2cx3 2cx3 ]_

b+vb%2-4a -b+vVb%2-4a
[b+«/b274ac)AppellF1[372p,17p,7p,472p,7 . < . <

2cx? ’ 2cx3
(b—x/b2—4ac ] AppellF1[3-2p, -p, 1-p,

b+Vb2-4ac b+m]]]]

(Zc (-3+2p) x> AppellF1[2-2p, -p, -p, 3-2p, -

P

|+

4-2p, -

2cx3 2cx3

Problem 309: Result is not expressed in closed-form.

Xm
Jidlx
a+bx*+cx8

Optimal (type 5, 163 leaves, 3 steps):

2 ¢ x1*™ Hypergeometric2F1 [1, 1;’“ ,em 2ot

4 b-+/b%-4ac
Vb%2-4ac (b—\/b2—4ac) (1+m)

2 ¢ x1*" Hypergeometric2F1[1, T, =M, - e

3 3

4 4 b+/b%-4ac
Vvb2-4ac (b+\/b2—4ac) <1+m)

Result (type 7, 82leaves):
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Hypergeometric2F1|-m,-m,1-m,- 2 ] ( X )7"'
X" RootSum|a + b11* + c 118 &, ol g |
b113+2 c 11’

4m
Problem 316: Result is not expressed in closed-form.

J ! dx
x<a+bx4+cx8)

Optimal (type 3, 69 leaves, 7 steps):

bAr‘cTanh[M X .
b2 2ac Log[x] Log[a+bx*+cx?]
. _

4a~b?>-4ac a 8a
Result (type 7, 66 leaves):

4 8 blog[x-tl]+clog[x-t1] 71
Log[x] Rootsum[a+bul®+cul®e, ey &

a 4a
Problem 317: Result is not expressed in closed-form.

J ! dx
x> (a+bx*+cxB)
Optimal (type 3, 184 leaves, 5steps):

\/?[1+ b )Ar‘cTan[ 2 ofext ] \/?[1— . JAr‘cTan[ e ]

- _
2ax 22 ay/b-+Vb2-4ac 2+/2 av/b+/b2-4ac

Result (type 7, 75leaves):

4
1 Rootsum[a+bml® . cni® g, Sleslerilcloalonlian g
#1°+2 cnl

2ax? 4a

Problem 318: Result is not expressed in closed-form.

J 1 dx
x5 (a+bx4+cx8)

Optimal (type 3, 89leaves, 8steps):

(b2-2ac) Ar‘cTanh[M

1 [0 aac b Log[X] bLog[a+bx4+cx3]
- - - +
aaxt 40207 aac a? 8a°

Result (type 7, 92 leaves):
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2 4
R m tt14 H18 b? Log[x-H#1l]-aclog[x-fl]+bclog[x-tl] #l
1 blog(x] ootSum|a+ b #1% + c 1118 &, Y &]

4 ax* a? 4 32

Problem 319: Result is not expressed in closed-form.

XlO
J ——ax
a+bx*+cxt
Optimal (type 3, 381 leaves, 8steps):

2_ 1/4 -1/4 2_ 1/4 -1/4
(b+b zac ]Ar‘cTan[Z’ x| (b—b 2ac JAr‘cTan[2 x|
1/4 1/4

3 N b*-4ac [—b—\/m] N/ b*-4ac [’b*\/m]
3¢ 2 23/4 74 (—b—\/b2—4ac)1/4 2 23/4c7/4(—b+\/b2—4ac)1/4

[b + bz&) Ar‘cTanh[La",] (b - MJ ArcTanh [ —2-<2 ]
1/4 1/4

\b*-4ac [7bﬂ/b274ac] \b*-4ac [7b+\/b274ac
+
2 23/4c7/4 (—b—\/b2—4ac)1/4 2 23/4c7/“(—b+\/b2—4ac)1/4

Result (type 7, 70 leaves):

4
4 x3 - 3RootSum|a + b H1% + c 718 &, 2LOBIX-FLLDLOBLCHLIEL g
bra1+2 c 11’

12 c

Problem 320: Result is not expressed in closed-form.

X8
J ——ax
a+bx*+cx8
Optimal (type 3, 376 leaves, 8steps):

2 1/4 1/4 2_ 1/4 1/4
[b+ b‘-2ac ]Ar‘cTan{ 2% /% x 1/4] (b— b‘-2ac 2% /% x
/

b’-4ac [7b7«/b2—4ac \b*-4ac —b+/b%-4ac v
+
2 24 c5/4 (—b—\/b2—4ac>3/4 2 2/4 o4 (—b+\/b2—4ac)3/4

] ArcTan |

2 1/4 ~1/4 2_ 1/4 -1/4
[b+—b23c )Ar‘cTanh[—Z’ ] (bib 2ac JAr‘cTanh[—2 x|
1/4 1/4

\b*-4ac [—b—x/b2—4ac J A\ b*-4ac [—b+\/b2—4ac ]
+
2 21/4 5/ (—b—\/b2—4ac)3/4 2 21/4c5/4(—b+\/b2—4ac)3/4

Result (type 7, 70 leaves):

.
x Rootsum[a+bul®+crl® g, HLeELCIb oRDCIES g ]
2 H#1°+2 cHl

C 4c
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Problem 321: Result is not expressed in closed-form.

X6
j 5 ax
a+bx*+cxt
Optimal (type 3, 325leaves, 7 steps):
(—b—\/b2—4ac )3/4ArcTan[L“xm] (—b+\/b2—4ac )3/4Ar‘cTan[L“xm}

e e
. 2 23/43/4./b2 _4ac ' 2 . 23/4 3/4 m :
(—b—\/m)wlAr‘cTanh[Laxm} (—b+\/m)3/4Ar‘cTanh[Laxm}
[m#ﬁ) ’ [mdﬁ) '
2 . 23/4 c3/4 m : 2 23/4 c3/4 m

Result (type 7, 44 leaves):
1 Log[x - 1] 113
= RootSum|a + bul* + c 1% &, Loglx -] #17
4 b+2cm1?

8]

Problem 322: Result is not expressed in closed-form.

X4
J —rax
a+bx*+cx8
Optimal (type 3, 325leaves, 7 steps):
[-b-vb7-aac | arcTan[ AL ] (b /b7 -aac ) ArcTan[ 2t ]

[ooraac] [oforaac |
2 2UACYAN\p2 _45c ) 2 2UACYA\p2 _45c '
(—b ) m)1/4 ArcTanh[LAXm} (—b N m>1/4 Achanh[L“xm}
(o oraac |’ ESCEITN
2 2AcaBT dac 7 2 24 cVAp7 gac

Result (type 7, 42 leaves):

1 Log[x -#1] #1
= RootSum|a +bnl* + c11® &, Log(x - rl] w1

&]
4 b+2cnl?

Problem 323: Result is not expressed in closed-form.

XZ
J;m
a+bx*+cx8

Optimal (type 3, 315leaves, 7 steps):
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1/4 -1/4 1/4 1/4
C1/4 APCTan[z/%X,} c1/4 AI"CTan[#X/]
1/4 1/4

[7b7\/m] mej
23/44b%-4ac (—b—\/b2—4ac )1/4 + 23/4+/b%2-4ac (—b+\/b2—4ac )1/4+

1/4 1/4 1/4 (1/4
cl/4 ApcTanh { %] cl/4 ApcTanh [ Z’C—X}

o oasc | [oeforaac|”
23/44b%-4ac (—b—\/b2—4ac )1/4 7 23/4+/b2-4ac (—b+\/b2—4ac )1/4

Result (type 7, 43 leaves):
1 L -l
= RootSum|a + bul* + c 1% &, Log[x-#1]
4 brl+2cnl®

8]

Problem 324: Result is not expressed in closed-form.

1
J—dlx
a+bx*+cx8

Optimal (type 3, 315leaves, 7 steps):

1/4 1/4 1/4 1/4
c3/4 ArcTan [ Z/;XM] c3/4 ArcTan [ 2+xm}
(*b*\/ b’-4ac ] ' [7b+\/ b2-4ac |
- +

21/4+/b2_-4ac (—b—\/b2—4ac)3/4 21/4+/b%2-4ac (—b+\/b2—4ac)3/4

1/4 -1/4 1/4 ~1/4
c3/4 ArcTanh [ —2——% — ] c3/4 ArcTanh [ —2——%
/

(o fbaac) [oefoaac | |
21/44/b%2 -4 ac (—b—\/b2—4ac )3/4 _ 21/44/b%2 - 4ac (—b+\/b2—4ac )3/4

Result (type 7, 45leaves):

1 Log[x - #l
= RootSum[a +b 1% + c 118 &, tog[x -5l &

4 br1®+ 2 cnl’
Problem 325: Result is not expressed in closed-form.

J = dx
x2 (a+bx4+cx8)

Optimal (type 3, 363 leaves, 8steps):
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S CAT-TAE S ] cl/4 [1 y—2 ) ArcTan [
v \/b%2-4ac

/. /.
21’/4 Cl/4 X

[—bﬂ/ b?-4ac Ve

cl/4 (1 - b] Ar‘cTan[

) Jvase o firaac |

-— - - +
ax 2 23/4a(—b—\/b2—4ac)1/4 2 23‘/4a(—b+\/b2—4ac)1/4
cl/4 (1_ #] Ar‘cTanh[LA"”] cl/4 [1+ #J Ar‘cTanh[LA"M]
\b*-dac [_b_\/m ' b*-4ac [_mm '
+
2 23434 (—b—\/b2—4ac )1/4 2 2343 (—b+\/b2—4ac )1/4
Result (type 7, 71leaves):
1 RootSum[a+bml%+cm18g, bloabestlmcloghenl]nt g
- brl+2 ctl
ax 4a
Problem 326: Result is not expressed in closed-form.
1
J dx
x* (a+bx*+cx®)
Optimal (type 3, 365leaves, 8 steps):
c3/4 [1 - —b J Ar‘cTan[—zl/‘1 </t x 1/4} c3/4 (1 R — J Ar‘cTan[—zl/4 <t x —]
1 A\ b*-4ac (—b—«/b2—4ac ] : b>-4ac (—b+ b2-4ac ] '
- + +
3ax? 2 21/4a(—b—\/b2—4ac)3/4 2 21/4a(—b+\/b2—4ac)3/4
c3/4 [1 I ] ArcTanh| 214t/ x vl [1 y—L2 J Ar‘cTanh[—zl/4 < x —]
b’-4ac [7b7«/b274ac ' b*>-4ac [7b+ b2-4ac ] '
+
2 2V43a (—b—\/b2—4ac )3/4 22143 (—b+\/b2—4ac )3/4
Result (type 7, 75leaves):
1 RootSum[a + b1 + ¢ 718 &, Dlosbesllrcloplnll =l g )
_ B br13+2 c 117
3ax? 4a
Problem 327: Result is not expressed in closed-form.
Xm
J—————dx
1+x%+x8
Optimal (type 5, 127 leaves, 3 steps):
1em . 1+m  5+m 2 x4 1+m . 1+m  5em 24
2 x**" Hypergeometric2F1 [1, 2’ a0 17]1@} 2 x**"Hypergeometric2F1 [1, 2’ 4 71”1\/?

V3 (1443 ) (1em) 7 V3 (i-43) (1em)

Result (type 7, 488 leaves):
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-m <7l>1/3
Hypergeometric2F1[-m, -m, 1 -m,

= 1) o x
Sy

(-1)%7? - x

: B

Hypergeometric2F1[-m, -m, 1-m, ————
(_ 1> 1/3 X

-m (71) 2/3
Hypergeometric2F1[-m, -m, 1-m, ————
(_ 1> 2/3 X

Hypergeometric2F1[-m, -m, 1 -m,

],

]

+

. 1 X -m
Hypergeometric2F1[-m, -m, 1-m, - Xim] (Hﬂ)

RootSum|[1 - #12 + 1% &, &] -

-1+ 2113

2 4 1
RootSum|1 - 1% + 1% &, —————
2+3m+m? -1+ 2113

2, 22 2 : H1 X -
mx°+mex“+2mxHl +m x1:t1+2Hyper‘geometr‘1c2F1[—m, -m, 1-m, -

m
) 712 ¢
X -1 X -H1

=1 X

m
12 +

3 mHypergeometric2F1[-m, -m, 1-m, -

X -1 X -l

, _ 1 X -
m? Hypergeometric2F1[-m, -m, 1-m, - ] (

) "H12 e m (:—1)4"1112) &

X -Hl X-fl

Problem 329: Result unnecessarily involves imaginary or complex numbers.

X9
J —ax
1+x*+x8
Optimal (type 3, 54 leaves, 7 steps):
ﬁ ) Ar‘cTan[iljs_Xz} ) Ar‘cTan[iljg_xz]
2 2+/3 2+/3
Result (type 3, 98 leaves):

2 (Ji-%—\/?) Ar‘cTan[i (—Ji+\/?) x| (—Ji+\/?) Ar‘cTan[i (i+\/?) x2]

2
2/6+613 2/6-61+3

Problem 331: Result unnecessarily involves imaginary or complex numbers.

X5
Jidlx
1+x%+x8

Optimal (type 3, 75leaves, 10 steps):
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ArcTan [ %’%‘2 ] ArcTan [ 122 }

+ 1Log[l—xZer“] - lLog[1+x2+x4}
8

4+/3 4/3 8
Result (type 3, 94 leaves):
1
46

[ 1-iV3 (-i+V/3 ) ArcTan[= (i3 )] +n/1+iV3 (J’L+\/?>Ar‘cTan[%(i+\/?)xz]

N |

Problem 333: Result unnecessarily involves imaginary or complex numbers.

X
Jidlx
1+x%+x8

Optimal (type 3, 75leaves, 10 steps):
ArcTan | +-2X% X2 | ArcTan] Le2x? ] 1 1
V3 + V3 7—Log[1fx2+x4]+—Log[1+x2+x4}
4+/3 4+/3 8 8
Result (type 3, 79 leaves):
1

26

1'1( 1-i+/3 Ar‘cTan[l(—j+\/?> xz]—\/1+j\/? Ar‘cTan[l(ij\/?) xz]

2

N

Problem 334: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J—dlx
X <1+x4+x3>

Optimal (type 3, 39leaves, 7 steps):

ArcTan [ M]

4+/3
Result (type 3, 138leaves):

1
+Log[x] - — Log|[1+x*+x8]
8

1 -1+2
— |23 Ar‘cTan[ * X] -
24 4/3

1+2x

A3
A3 (i+\/?> Log[%i (i+ﬁ) +x2] -3 Log[1-x+x*] -3 Log[1+x+x?]

2 \/? ArcTan [

| +24 Log[x] NEY (—J'l+\/?) Log[—l— Ji\/?+x2] -

2 2
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Problem 335: Result unnecessarily involves imaginary or complex numbers.

J;dx
x3 (1+x*+x8)

Optimal (type 3, 54 leaves, 7 steps):

ArcTan| —1§2 | ArcTan] —1\*/237"2 ]

1
2x? 2+/3 2+/3
Result (type 3, 100 leaves):
1 6 -1+2Xx 1+2x

— ———2\/?Ar‘cTan[
12 | 2 J3

] +2\/?Ar‘cTan[

|+
iV3 Log[-1-1+/3 +2x%] -i+/3 Log[-1+i+/3 +2x?]

V3

Problem 336: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J;dx
x> (1+x4+x8)

Optimal (type 3, 48 leaves, 8steps):

ArcTan [ M]

1 1 4, 8
- - —Log[x]+fLog[1+x +x]
4 x4 43 8
Result (type 3, 141leaves):
i —£+2\/?Ar‘cTan[_1+2X]—
24 x4 NEX
2\/?Ar‘cTan[1+2X] - 24 Log[x] +V3 (J‘H\/?) Log[_l_ jl\/?erZ] +
J3 2 2

A3 (—]i+\/?) Log[%i (Jl+\/?) +x2] +3Log[1-x+x?] +3Log[1+x+x?]

Problem 337: Result unnecessarily involves imaginary or complex numbers.

J;dx
x7 (1+x4+x8)

Optimal (type 3, 89leaves, 13 steps):

ArcTan [ 1\’;73"2] ArcTan [ M}

- + 2 +lLog[1—x2+x4]—lLog[1+x2+x4}
8 8

6 x5 2x? 4+/3 4-/3

1 1
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Result (type 3, 142leaves):

. —i+£+2\/?Ar‘cTan[71+2X]—
24 | x® x? V3
23 ArcTan[ 22X L3 (<1043 ) Log[- T - 122 ]
J3 2 2

1

3 (]'L+\E) Log[gj (Ji+\/?) +x2] —3Log[1—x+x2} —3Log[1+x+x2]

Problem 338: Result unnecessarily involves imaginary or complex numbers.

X8
jidlx
1+x*+x8

Optimal (type 3, 141 leaves, 20 steps):

ArcTan[ 2% ] 1 ArcTan[ 22X ] 1
x+—ﬁ+—Ar‘cTan[\/?—2x}——\g——Ar‘CTan[\/?+2X]+

43 4 4+/3 4
Log[1-+/3 x+x?] Log[1++/3 x+x?]

lLog[l—x+x2] —lLog[1+x+x2] +
8 8

8+/3 8+/3
Result (type 3, 139leaves):
iAr‘cTan[%(l—j\/?)x] iAr‘cTan[%(lﬂ'l\/?)x]
- +
~6+61+/3 -6-61+/3

_1+2X] —Zx/?Ar‘cTan[
V3 V3

+

1+2X

24 x -2 \/? ArcTan [
24

| +3Log[1-x+x?] -3 Log[1+x+x?]

Problem 340: Result unnecessarily involves imaginary or complex numbers.

X4
J — 5 ax
1+x*+x8
Optimal (type 3, 140leaves, 19 steps):

1 ArcTan | +:2X] 1
- —Ar‘cTan[x/?—Zx] N3 —Ar‘cTan[\/?+2x] -

4\/? 4 4ﬁ 4
Log[l—\/?x+x2] ) Log[1+\/?x+x2}
83 83

ArcTan| %]

lLog[l—x+x2] +1Log[1+x+x2] +
8 8

Result (type 3, 135leaves):
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o /_6+61\/?Ar,cTan{l(1_j\/?) x| +2i/-6-61+/3 ArcTan]

N |

(1+iV3)x] -

1
24

N

Z\EAPcTan[71+2X] —Z\EArcTan[lJrzx] —3Log[1—x+x2] +3Log[1+x+x2]

V3 V3

Problem 341: Result unnecessarily involves imaginary or complex numbers.

X2
Jidlx
1+x%+x8

Optimal (type 3, 140leaves, 19 steps):

ArcTan[ 2% 1 ArcTan | +:2X] 1
—ﬁ——Ar‘cTan[ﬁ—ZX]——ﬁ+—Ar‘cTan[\/?+2x]+
4+/3 4 4+/3 4
1 1 Log[1-+/3 x+x?] Log[1++/3 x+x?]
—Log[1-x+x*] - —Log[1l+x+X?] - +
8 8 8/3 8/3
Result (type 3, 135leaves):
—|4i+/-6-6i/3 Ar‘cTan[l(l—i\/?> x| -4i+-6+61i3 Ar‘cTan[l(1+Ji\/?) x| -
48 2 2
4\/?Ar‘cTan[_1+2X]—4\/?Ar‘cTan[1+ X]+6Log[1—x+x2]—6Log[1+x+x2]
V3 V3

Problem 343: Result unnecessarily involves imaginary or complex numbers.

J;dx
x2 (1+x4+x8)

Optimal (type 3, 145leaves, 20 steps):

1 ArcTan | 2| 1 ArcTan [ 12X ] 1
_7+—\/?+7APCTan[\/__2X]_—ﬁ—*Ar‘CTan[\/?-;.Z)(]_
§ 43 4 a3 4
Log|1-+3 2] Logl1++/3 2
ELOE[]-—XJrXZ]+1Log[1+)(+x2]_ og[ \/7X+X] N Og[ +\FX+X}
° ® 83 83

Result (type 3, 140leaves):

L2 iV 6613 ArcTan[1(1-j\/?)x]-2jl -6-61+/3 Ar‘cTan[l(1+j\/?)x]—
24 X 2 2
-1+2X 1+2X
Z\EAPcTan[ ]—Zx/?ArcTan[ ]—3Log[1—x+x2]+3Log[1+x+x2]
V3 V3
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Problem 344: Result unnecessarily involves imaginary or complex numbers.

J;dx
x4 (1+x4+x8)

Optimal (type 3, 147 leaves, 20 steps):

1 ArcTan [£2%] 1 ArcTan [ +2X ] 1
7—+—ﬁ+—Ar‘cTan[\/?72x} ,—ﬁf—ArcTan[\/?+2x] +
3 x3 a3 4 4+/3 4

1 1 Log[1-+/3 x+x?] Log[1++/3 x+x?]
—Log[1-x+x*| - =~ Log[1l+x+X?| + -

8 8 8+/3 8+/3
Result (type 3, 148 leaves):

1 3 4JiAr‘cTan[§(1—i\/?)x] 4iAr‘cTan[§(1+j\/?)x}
_° . _

24 x3

ii(]'l-%—\/?) \/—i]’l(—i+\/?)
Zx/?Ar‘cTan[_lJer] —ZﬁAr‘cTan[lJrzx] +3Log[1-x+x?| -3 Log[1+x+x?]
V3 V3

Problem 346: Result unnecessarily involves imaginary or complex numbers.

J;dx
x8 (1+x4+x8)

Optimal (type 3, 154 leaves, 22 steps):

1 1 ArcTan [ 12x } 1 ArcTan [ M] 1
_ N +—ﬁ,7Achan[\/?72x]7—ﬁ+7Ar‘cTan[\/?+2x]—
7x7 3x3 43 4 43 4

L 1-+v3 2 L 1 3 + X2
lLog[l—x+x2]+1Log[1+x+x2]+ g \/—x+x]7 og[1+3/3 xx7]
8 8 8+/3 8+/3
Result (type 3, 171 leaves):
1 1 (1'1+\/?) Ar‘cTan[%(l—j\/?) x] (—]'l+\/?) Ar‘cTan{%(1+i\/?) x]

+ + -

- +
7 3
7xT3x 2+/-6+6i+/3 2+/-6-61+/3

Ar‘cTan[ﬂ} Ar‘cTan[ﬂ}
2 2 —lLog[l—Xerz]+1Log[1+x+x2]
8 8

4+/3 4+/3
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Problem 347: Result is not expressed in closed-form.
Xm
Ji dx
1-x*+x8

Optimal (type 5, 127 leaves, 3 steps):

2 xim Hyper‘geometr‘icZFl[l, Lm & 3em 2xt ] 2 xm Hyper‘geometr‘icZFl[l, im - 3em 2x! ]

4 4:1_1\5 4,4,1+iﬁ
V3 (i3] (14m) V3 (i-V3]) (1+m)
Result (type 7, 79leaves):
X" RootSum[1 - =#1% + =18 &, HypergeomEtriCZFl_L;':‘;'";117”"” =) &]
4m

Problem 351: Result unnecessarily involves imaginary or complex numbers.
XS
J— dx
1-x*+x8

Optimal (type 3, 82leaves, 10 steps):

Log[1-+/3 x2+x*] Log[1++/3 x2+x*]

—lArcTan[\E—sz] + lAr‘cTan[\ngZXZ] +

4 4 8+/3 83
Result (type 3, 98 leaves):
1

( ~1-i+/3 (J’H\/?) Ar‘cTan[l (1—1‘1\/?) x2] +
46 2

“14iV3 (-i+/3) Ar‘cTan[% (1413 )]

Problem 353: Result unnecessarily involves imaginary or complex numbers.

X
Jidlx
1-x*+x8

Optimal (type 3, 82leaves, 10 steps):

Log[l—\/?x2+x4} Log[1+\/?x2+x4}
+

—lAr‘cTan[\/?—sz] + lAr‘cTan[\/?+2x2] -

4 4 8+/3 8+/3
Result (type 3, 83 leaves):
1

]1[ ~1-iV3 Ar‘cTan[i(l—j\/?)xz]— “1+i3 ArcTan[1(1+j\E)x2})

26 2
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Problem 354: Result is not expressed in closed-form.

1
— dX
Jx (1—x4+x8>

Optimal (type 3, 41 leaves, 7 steps):

ArcTan| 12X ] 1
- L log[x] - — Log[1-x*+x®]
8

4+/3

Result (type 7, 55leaves):
-Log[x-#1] + Log[x - #1] #14

8]

1 4 8
Log[x] - — RootSum[l—Hl +11° &,
4 -1+2m1%

Problem 356: Result is not expressed in closed-form.

1
J— dx
x> (1 —x4 s x3)

Optimal (type 3, 48 leaves, 8 steps):

ArcTan [ 22X ]
. — 2 loglx] - 1Log[lfx“erS]
8

4xt 43

Result (type 7, 51 leaves):
Log[x - #1] n1?

1 1 4 8
- + Log[Xx] —fRootSum[l—Hl +11° &,
4 x4 4 -1+2m1%

8]

Problem 357: Result is not expressed in closed-form.

1
J— dx
x7 (1 — x4 x8)

Optimal (type 3, 96 leaves, 13 steps):

1 1 1
-— +7ArcTan[\/?—2x2]—
6x5 2x2 4

Log|1-+/3 x2+x* Log|1 3 x2+ x4
lAr‘cTan[\/?Jrzxz] - og[ V3 x +X} + og[ R +X}
4 8+/3 8+/3
Result (type 7, 56 leaves):

1 11 Log[x - #1] #1?
-— 7—*RootSum[1—H14+nls&,M&

6x° 2x2 4 -1+2n14
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Problem 358: Result is not expressed in closed-form.

8
Jidlx
1-x*+x8

Optimal (type 3, 356 leaves, 20 steps):

Ar‘cTan[@z’ 2 2x ] Ar‘cTan[Lz* e— Ar‘cTanP@’ — Ar‘cTan[liz* 3 *2"]
- 2+4/3 2-+/3 2+4/3 2-+/3

4 3(27\5) 4 |3 4 3(27\5) 4 |3

g %(2- ) Log -\ 2- \/?x+x + (2— ) Log +32- \/?x+x +
1 1(2+ )Log 2++/3 x+x?] - (2+ )Log 2+4/3 x+x?
81 3 3

Result (type 7, 59 leaves):

1 —Log[x -H1] + Log[x - #1] #1*
X + — RootSum[1 - #1% + 115 &, gl ] gl }

4 -713 + 2:17

8]

Problem 359: Result is not expressed in closed-form.

XG
j — X ax
1-x*+x8
Optimal (type 3, 275leaves, 19 steps):
Ar‘cTan[liz’ 2 2x Ar‘cTan[Lz* e—

~ A\ 2443 ~ \ 23

26 26
ArcTan ArcTan

| NP ]+ [ ey ]+Log{1—v2—\/? X+ x2] )

26 26 4+/6
Log[1+2-v/3 x+x?] Log[1-4/2+V3 x+x2] Log[l+\/2++/3 x+x?]

+ _
46 46 46

Result (type 7, 41 leaves):
1 Log[x - 11] 713
= RootSum[1 - #1* + 118 &, Loglxo sl B
4 -1+2m14

8]
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Problem 360: Result is not expressed in closed-form.

X4
J‘dlx
1-x%+x8

Optimal (type 3, 347 leaves, 19 steps):
Ar‘cTan[Ez’ e— Ar‘cTan[@b e—

\ 2443 \2-+/3

Ar‘cTan[ﬁiz’ r2x] Ar‘cTan[Eb 2 12x ]

2443 2.4/3 Log 2-+3 X+X2

4 |3 8/3(2—\5)

Log[1+1/2-+/3 x+x2] Log - 2+/3 x4+ x?] Log 2+4/3 x+x?]

+

8 [3(2-/3 8 [3 (243 8 [3 (243

Result (type 7, 39 leaves):
1 Log[x - #1] =1
= RootSum|1 - #1% + 11% &, Loglx - #1] 1
4 -1+2m1%

8]

Problem 361: Result is not expressed in closed-form.

XZ
Jidlx
1-x*+x8

Optimal (type 3, 355leaves, 19 steps):
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1 l(2-v—) ArcTan | V23 -ax

4 3 2+\/_

— 1(2+\/_) Ar‘cTan 2+\/— 1(2 \/—) Ar‘cTan 2- \/?+2x
N3 \V2-+/3 ’ 2+4/3

A/ L 2-+V3 2
1 1(2+\/_) ArcTan [ 2+\/?+2X og|1 \ﬁx+x
Log[1+4/2-+/3 x+x?] Log[1-+/2++/3 x+x2} Log[1 2+4/3 x+x?]

8 3(2-\/?) 8 3(2+\/?) 8 /3 2+\/?

Result (type 7, 40leaves):
Log[x - #1]

1 4 8
= RootSum|1 - #1% + 1% &,
4 -1+ 211°

8]

Problem 362: Result is not expressed in closed-form.

1
Jidlx
1-x*+x8

Optimal (type 3, 275leaves, 19 steps):
Ar‘cTan[@z’ 3 ’2’(] Ar‘cTan[@z* 3 ’ZX}

~ A\ 2443 - \2-4/3 .
2/6 2/6
203 a2 J2/3 22
ArcTan ArcTan
[ NP ]+ [ 23 ]7Log[1—\/2—\/? x+x2]+
2-/6 26 46
Log[1+\/2—\/? x+x2} Log[l—\/2+\/? x+x2} Log[1+\/2+\/? x+x2}
- +
46 46 46

Result (type 7, 42leaves):
1 Log[x - H#1

= RootSum|1 - #1% + 1% &, Loglx =11
4 -113 4+ 2117

8]

Problem 363: Result is not expressed in closed-form.

1
J— dx
x2 (1 - x4 s XS)
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Optimal (type 3, 360 leaves, 22 steps):
Ar‘cTan[@} Ar‘cTan[@] Ar‘cTan[llB t2x ] ArcTan[@}

7£+ 244/3 2-4/3 24/3 2-4/3
g 4 3(2-ﬁ) 2+\/?) 4 3(2-\/?) 2+ﬁ)

i 3(2 ) Log[1-+/2- ﬁXer - (2 ) Log[1++/2- ﬁX+X -

§(2+ ) Log -2 \/—x+x +

w |

(2+ ) Log[1+/2++/3 x+x?

Result (type 7, 61leaves):

11 ~Log[x - 1] + Log[x - #1] t11%
f*—*RootSum[lfnl“erlS &, gl ] gl ] &]
x 4 _1l 42015

Problem 364: Result is not expressed in closed-form.

1
———dx
Jx“ (1—x4+x8)

Optimal (type 3, 370leaves, 20 steps):

N

_%_ N (2+\/?) Ar‘cTan 2- \/— (2—\/?) Ar‘cTan[m]
3Xx 4 3 2+\/_ m

l *(2+\E) Ar‘cTan 2- \/?+2x (2—() ArcTan 2+\/?+2x

4 3 23 ——

i i(z ) Log -\ 2- ﬁx+x - 5 (2 ) Log +2- \/?X+X -

w |

(2 ) Log 2++/3 x+x2]+ (2 ) Log 2+4/3 x+x2
3

Result (type 7, 65leaves):

11 ~Log[x-#1] + Log[x - #11] #1
————RootSum[l—n14+1¢18 &, gl ] gl ] &}
33 4 —m13 2117

Problem 365: Result is not expressed in closed-form.

1
——————dx
JXG (1—x4+x8)

Q
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Optimal (type 3, 287 leaves, 22 steps):
Ar‘cTan[A@’ 2 ’ZX} Ar‘cTan[Aih 2 ’ZX}

- 1 B 1 . \ 2443 . \ 243 B
5x° x 26 26
Ar‘cTan[Ez’ — Ar‘cTan[iz* — ,
Jas 23 7Log[1—\/2—\/? X+ x2| )
26 26 46
Log[1++/2-+/3 x+x?] Log[1-4/2++V3 x+x2] Log[l+1/2++/3 x+x?]
- +
e a6 a6
Result (type 7, 54 leaves):
1 1 1 L -n1] 713
——————RootSum[l—ttl“thtls&,M&]
5x° x 4 -1+2m14

Problem 366: Result is not expressed in closed-form.

1
J ——ax

X (1-x*+x8)
Optimal (type 3, 377 leaves, 22 steps):

LN . i(Z—\/?) Ar‘cTan[—z_\/?_zx]Jr

2+

%

l 1(ZJr\ﬁ) Ar‘cTan 2+\/7
4 3 5 \ﬁ
l 1(2—\/_) Ar‘cTan 2- \/?+2x —(2+\/_) Ar‘cTan 2+\/?+2x
4 3
2443 2-+/3

i 1(2+ ) Log -\ 2- \/?Xer - (2+ ) Log +1 2 - ﬁx+x -

g l(2_ ) Log -\ 2 \/—X+X + (2— ) Log +1/ 2 \/—X+X

(o]
w

Result (type 7, 54 leaves):

101 1 W s
- - —— - ~RootSum[1-#1%+ 118 &,

7x7 3x3 4 -1+2a14

Log[x -#1] #1
gl ] &
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Problem 367: Result is not expressed in closed-form.

XITI
Jidlx
1+3x%+x8

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

2 x*™ Hypergeometric2F1 [1, lm - 5+m A} 2 x1*" Hypergeometric2F1 [1, Lim & 3em

4 4’ 3.5

4 4 3-4/5 >
ﬁ(%ﬁ) (1+m) ﬁ(3+ﬁ) (1+m)
Result (type 7, 79leaves):
3 1 X -m
x™ RootSum {1 +3 1114 . Hls &, H)’PergeometrchFzL—lﬂ;, ;m;;;mﬁ"“J ( m) &}
4m

Problem 375: Result is not expressed in closed-form.

J ! dx
x3 (1+3x4+x8)

Optimal (type 3, 89leaves, 5steps):

(3+\/?)3/2Ar'cTan[ % (3+\/?) x?]

1 +l 1(9—4\5) Ar‘cTan[ xz]—

2x2 21| 5 3+4/5 4+/10
Result (type 7, 65 leaves):

_ _ 4

I lRootSum[1+3n14+n18 &, ltogix-r1) »Log[x - 1] 7l &]

2x2 4 3112 + 2118

Problem 377: Result is not expressed in closed-form.
1

J dx

X7 (143 x%+x8)
Optimal (type 3, 97 leaves, 6 steps):
. L(12&55%?) ArcTan | 2 e

6x5 2x2 21|10 3:4/5

1 |1 1 X

- = (123+55\/?) ArcTan| | = (3+\/?) x2|

2 10 2
Result (type 7, 73 leaves):

_ _ 4
! + 3 + lRootSum[1+3nt1‘*+m$ &, Blog(x—=1] 3 Log[x -] =1 &

6x® 2x2 4 3112 + 2 11° }
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Problem 378: Result is not expressed in closed-form.

X8
J — X ax
1+3x%+x8
Optimal (type 3, 460 leaves, 20 steps):

(123-55+/5 )" ArcTan[1- —2" ] (123-55+/5 | arcTan 1+ 20X ]

/s ) V%)
X - N .
2 2344[5 2 23/44/5
(12355 /5 )" ArcTan[1 - (Z—X)/] (1234555 | “ ArcTan[1+ P 23/“*)1/‘1 ]
3+\E ! 3+\/? /
2 23/4.[5 2 23445

(123-555 | “Log[ [2(3-V5) -2 (2(3-5 )] xr2x]
4 23/4\/?

+

(123555 | Log[ [2(3-V5) +2(2(3-5 )] xr2x]
4 23/44\[5

+

(1234555 ) Log[ [2 (3475 ) ~2(2(3+V5 )] xs2x]
4 2345

(123555 )" Log[ 2 (3+V5 ) +2(2(3+V5 )] xs2x]

4. 23445
Result (type 7, 58 leaves):

Log[x -H1] + 3 Log[x - #1] #14

1 4 8
x - — RootSum[1 + 3 n1% + n1® &,
4 311% + 2117

8]

Problem 379: Result is not expressed in closed-form.

x6
Jidlx
1+3x%+x8

Optimal (type 3, 431 leaves, 19 steps):
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(9—4\/?)1/4ArcTan[1—$] (9—4\/?)1/4ArcTan[1+$]

(-vs ) s
210 . 210 .
(3+\/?)3/4ArcTan[1—ﬁ] (3+\/?)3/4ArcTan[1+ﬁ]
4 21445 ’ 4 21445 .

(9-4v5 | Log[ [2(3-V5) -2(2(3-V5)) " xr2x]
410

+

(9-45 )" Log[ [2(3-V5) +2(2(3-V/5)) " x+2%]
4-/10

+

(3+5 ) Log[ |2 (3+V5 ) -2 (2(3+V5)) x+2%]
8 21/4.[5

(3+5 ) Log[ |2 (3+V5 ) +2(2(3+v5)) xv2x]

8 2V44/5
Result (type 7, 41 leaves):

1 Log[x - #1] #13
= RootSum[1 + 31 + 118 &, Log(x - #1] #17
4 3+211°

J

Problem 380: Result is not expressed in closed-form.

x4
J;m
1+3x%+x8

Optimal (type 3, 451 leaves, 19 steps):
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(3_\/?)1/4Ar'cTan[1—L"l/4] (3—\/?)1/4ArcTan[1+Lxm}

5] 5]
2 2344/5 . 2 2344/5 .
(3+\/?)1/4ArcTan[1—ﬁ] (3+\/?)1/4ArcTan[1+ﬁ]
2 2344[5 ) 222445 +

(3-+5 ) Log[ [2(3-V5 ) -2(2(3-V5)) " xr2x]
4 . 2345 :

(3-+5 | Log[ |2 (3-V5) +2(2(3-V5))  x+2%]
4 . 23/4.\[5 )

(3++5 ) Log[ |2 (3+V5 ) -2 (2(3+v5)) x+2%]
4 23/4\/?

+

(3+5 ) Log[ |2 (3+V5 ) +2(2(3+35)) xv2x]

4 23445
Result (type 7, 39 leaves):

1 Log[x - 11] #1
= RootSum|1 +311* + 118 &, Logix-=1] 71 &
4 3+2n14

Problem 381: Result is not expressed in closed-form.

X2
j dx
1+3x%+x8

Optimal (type 3, 427 leaves, 19 steps):

ArcTan [1 - LX/] ArcTan [1 + LX/] ArcTan [1 B 23/4 x / ] ArcTan [1 . 23/4 y : ]
(3’\/?)1/4 (3*\5)1’4 (3+ﬁ)1’4 (3+ﬁ)1’4

2VE (2 -VE ) 2VE (2o VE ) 2 (2 (aevE] ) 2 [ ae ]

Log| [2(3-V5) -2(2(3-V5 )] x+2x] og[ [2(3-V5) +2(2(3-V5 ) xr2x?]

05 (235 * o5 (23]

Log| [2(3+75 ) -2(2(3+V5 )" x+2x] Log[ [2(3+V5) +2(2(3+V/5 ) xr2x?]

+

5 (225 5 (25
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Result (type 7, 40 leaves):

1 Log [x - #1
= RootSum[1 +31=1* + 118 &, Log[x-=1]
4 341 +201°

J

Problem 382: Result is not expressed in closed-form.

1
J = ax

1+3x%+x8
Optimal (type 3, 414 leaves, 19 steps):

(9+4\E)1/4ArcTan[1— L"m}

(3-v5)
. 210 )
(9+4\E)1/4ArcTan[1+(32;:’;m} Ar‘cTan[l&;")W] Ar‘cTan[1+(3+2;:’SW]
210 +\/?(2 3+\5))3/47\E(2(3+ﬁ)>3/47

(9+45 )" Log[ [2(3-V5) -2 (2(3-V5)) " x+2%]
4-/10

+

(9+45 | Log[ [2(3-V5) +2(2(3-V5)) " x+2x]
410

+

Log| [2 (3475 ) ~2(2(3+V5 )] x+2x] Log[ [2(3+V5) +2(2 (35 )] xr2x?]

25 (2 o)) 25 (2 o))

Result (type 7, 42 leaves):

1 Log[x - 1
= Rootsum|1 + 311% + 112 &, Log[x -l o
4 3113+ 2117

Problem 383: Result is not expressed in closed-form.

J ! dx
x2 (1+3x4+x8)

Optimal (type 3, 416 leaves, 20 steps):
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(3 + \/?) >* ArcTan [1- _2lx ]

1 (37\5)1/4
= )
X 4 23/4\/?
(3+\/5 )5/4Ar‘cTan[1+ LXM]
-V 3/4
) 1 (615072750\/5)1/4Ar‘cTan[1—27X .
4 23/41/5 20 (3+\/?)1/4
3/4
= (6150- 2750 /5 )1/4Ar‘cTan[1+ 27’(] .
20 (3+€)1/4

(3++5 ) Log[ [2(3-V5) -2 (2(3-5)) " x+2x]
8 23/4.[5

+

(3++5 ) " Log[ [2(3-V5 | +2(2(3-V5)) " x+2%]
8 23/4.[5

+

40

l(mse-nseﬁ)mmg[ 2(3+5) -2 (2(3+5 )P xe 2] -
Log | 2 (23445

1
= (615@ ~2750+/5

1/4
0 |

2(3+\/?) +

))1/4x+2x2}

Result (type 7, 61leaves):
3Llog[x-H1] + Log[x -#1] =#1*4

1 1 4 8
-~ - = RootSum[1+3 1%+ n1® &,

&]
X 4 311+ 211°

Problem 384: Result is not expressed in closed-form.

j ! dx
x4 (1+3x4+x8)

Optimal (type 3, 466 leaves, 20 steps):
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(843+377 /5 )" ArcTan 1 -
1

+

23/4 x

)

] (84343775 | arcTan[1+

/.
23/4 x

5]

1/4 ]

3 x3 2 . 23/4./g

(843-377 /5 )" ArcTan[1- 2

o)

1/4 }

2 2344/5

(843 -377 /5 ) * ArcTan[1+ 2

e

1/4 ]

2 23445

2 23445

(8433775 | Log[ 2 (3-5 ) ~2(2(3-V5 ) x+2x]

4 23%4[5

(8433775 | Log[ [2 (3-V5 ) +2(2(3-V/5 )] x+2%]

4 23445

(843-377/5 ) Log[ [2 (3+V/5 ) -2 (2 (345 | ) xi 2]

4 23445

+

(843-377\/?)”4Log[ 2 (3+\/?) +2 (2 (3+\/?))1/4x+2x2]

4. 23445

Result (type 7, 65 leaves):

3Log[x-H1] + Log[x -#1] 14

1 1 4 8
- —— - ~RootSum[1+ 311+ 118 &,
3x3 4

8]

3113+ 2117

Problem 385: Result is not expressed in closed-form.

XITl
Jidlx
1-3x%+x8

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

1+m 5+m

2 x1*"Hypergeometric2F1[1, =", =",

2 x4 ]

3-V5

2 x1*"Hypergeometric2F1[1, ¥", >",

ﬁ(s-ﬁ) (1+m)

Result (type 7, 575leaves):

\/?(3+\/?) (1+m)
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1
4m
-m
Hyper‘geometricZFl[—m, -m, 1-m, - ] ( " 1
X" | -RootSum|[-1 - #1? + 71 &, B &)+
7111+2H13 2+3m+m2

RootSum|-1 - 11? + 11 &, mx?+m?x? +2mx 11 +m? x #1 + 2 Hypergeometric2F1 |

-1l + 2113
=1 X mo, i

-m, -m, 1-m, - 11 + 3 mHypergeometric2F1 [7m, -m, 1-m,

X -fl X -f1
=1 X "o, ) . #1
- 1% + m? Hypergeometric2F1[-m, -m, 1-m, - ]
X -f1 X -fl X -H1
-m X \ -m
) 112+ m —) #1%| &| - (2+3m+m?) RootSum| -1+ 1%+ 11 &,
X -Hl Hl

Hypergeometric2F1[-m, -m, 1-m, -~ | (L -m

X-#1 X-H1

&| - RootSum|-1 +n1% + 1% &,

fl + 2 113
1 2 2,2 2 s Hl
——————|mx?+m? x? + 2mx 71 + m* X #1 + 2 Hypergeometric2F1[-m, -m, 1-m, - ]

71+ 2 1713 x-ul

"o . #1 X mo,
) 112 + 3 m Hypergeometric2F1[-m, -m, 1-m, - ( 112+

X -fl X -H1 X -#l
) A 71 X -mooy "o
m? Hypergeometric2F1[-m, -m, 1-m, - ( 712 +m [—) 112 | &
X -H1 X -H1 #1

Problem 409: Result is not expressed in closed-form.

1
J—dlx
X (1 +X° +x19)

Optimal (type 3, 39leaves, 7 steps):

ArcTan [ a2x Xs] 1

+Log[x] - — Log[1+x® + x|

 sy3 10
Result (type 7, 197 leaves):

Ar‘cTan[M] 1

2 1 3 4 5 7 8
+Log[x] - — Log[1+x+x?] - = RootSum[1 - #1 + 51> - #1% + #1° - =17 + =218 &,
53 10 5
(-Log[x-#1] #l+2Log[x-u1] #1% - Log[x - #1] #1% + 3 Log [x - #1] #1% - Log [x - #1] #1® -

3Log[x-#1] #1°+ 4 Log[x - #1] #17) / (-1+3 812 -411° + 511* - 711° + 8 117) &

Problem 410: Result is not expressed in closed-form.

1
J— dx
X8 (1+x5 +x19)
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Optimal (type 3, 48 leaves, 8steps):

ArcTan | M]

St ———————— —Log[x] + iLog[1+x5+xm}
5 x° 5+/3 10

Result (type 7, 208 leaves):

= —£+2\/?Ar‘cTan[1+2X] -30Log[x] +

30 | x° V3

3Log[1+x+x?] +6RootSum|[1 -1 +u1% - 11% + 11° - 117 + 118 &,
(-Log[x - 1] + Log[x -#1] #1+ Log[x - #1] =1 - 3 Log[x - 1] =1’ +
2Log[x-n1] #1* + Log[x - #1] #1° - 4 Log [x - #1] #1° + 4 Log [x - #1] #17) /

(—1+31112—41113+5n14—71116+81117) &]

Problem 411: Result is not expressed in closed-form.

1
— dx
x + x8 + x11

Optimal (type 3, 39leaves, 8steps):

ArcTan]| L2 ]
P " log[x] - — Log[1 +x® + x*]
5+/3 1o
Result (type 7, 197 leaves):

ArcTan [ #2X ]

1
+Log[x] - — Log[1+x +x?| - = RootSum[1 - #1 + #1% - 51% + 11> - 117 + =15 &,

53 10 5
(-Log[x-#1] nl+2Log[x-u1] #1% - Log[x - #1] 1% + 3 Log [x - #11] n1% - Log [x - 11] #1® -
3log[x-#1] #1®+ 4 Log[x - 1] #17) / (-1+3 112 -4 11 + 511* - 7 11° + 8 117) &

Problem 457: Result is not expressed in closed-form.

Optimal (type 3, 631 leaves, 15 steps):
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22Y3 /3 x

1 1 2.21/3 c1/3 ¢
1/3 /7‘1/3
2 [b\bz 4ac 2 b/ b2-4ac
b- —2=2ac ]Ar'cTan[———1 I —— ArcTan[J—‘ ]
X b?-4ac V3 b?-4ac V3
- +
C

+
21/3 /3 ¢4/3 (b—\/b2—4ac )2/3 21/3 /3 c4/3 (b+\/b2—4ac )2/3

[b— b?-2ac JLog[(b—\/m)l/3+21/3cl/3x]

b’-4ac

3 21/3 43 (b—\/b2—4ac )2/3
[b+ b-2ac J Log[(b+m)l/3+21/3 /3 x|
\b*-4ac

2/3
3. 21/3 ¢4/3 (b+ b2—4ac) !

b?-2ac 2/3 1/3
([b b—x/b2—4ac) _21/3 13 (b—x/b2—4acJ x+22/3c2/3x2]
4ac
2/3
o 2ens oo aee] )
_2ac 2/3 1/3
[ b+\/b2—4ac) - 21/3 c1/3 (b+«/b2—4acJ X +2%/3 c2/3 x? |
Vb2 -dac
2/3
[6 21/3c4/3[b+«/b2—4ac) )

Result (type 7, 70 leaves):

+

Log|

/

by ——m—

|

Log|

/

3
x RootSum[a+bul®+cul® g, ® L°g“":“;b LopDeillH g |
_ H#14+2 c 1l

C 3c

Problem 458: Result is not expressed in closed-form.

Optimal (type 3, 376 leaves, 9 steps):

2 1/4 ~1/4 2_ 1/4 -1/4
[b+b zac ]Ar‘cTan[Z’ x| (b—b zac ]Ar‘cTan[z’ x|
1/4 1/4

b’>-4ac [—b—w/b2—4ac ' Jb*-4ac “bi/b2-4ac |
+
3/4 3/4
¢ 2 2l/4 54 (—b—\/b2—4ac)/ 2 2L/4 574 (—b+\/b2—4ac) /

[b y D22 ) Ar‘cTanh[—zl/4 x| (b _ bh-2ac J ArcTanh [ —2-<2 ]
1/4 1/4

\/b?-4ac [7b4/b274ac ] \b?-4ac —b++/b*-4ac
+
2 2l/4 c5/4 (—b—\/b2—4ac)3/4 2 21/4c5/“(—b+\/b2—4ac)3/4

Result (type 7, 70leaves):
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4
RootSum[a + b #1% + c 118 &, 2 Log[x-=l]+blog[x-t1] B1 &

X br13+2 c u1’

C 4 c
Problem 500: Result is not expressed in closed-form.

14
X 4
—dXx
b x" +c x2"

Optimal (type 3, 236 leaves, 12 steps):
V2 ¢34 ArcTan|1 - M] V2 ¢3*ArcTan |1+ M}

4 x3n/4 p1/4 pi/4
- + - +
3bn b7/4n b7/4n
c3/4 Log [\/F _ \E pl/4 c1/4 yn/4 \E x”/z] c3/4 Log [W . \/7 pl/4 c1/4 yn/4 \/? Xn/z]

V2 b7/4n V2 b7/4n
Result (type 7, 60 leaves):

nLog[x]+4 Log {x’"/“—nﬂ
ol

~16bx 34 1 3 c RootSum|c + b#1* &, &]

12b%n
Problem 501: Result is not expressed in closed-form.

14
X 3
—dXx
b x" + c x2"

Optimal (type 3, 160 leaves, 9 steps):

VERZE Ar‘cTan[M]

3x2n/3 3 b
2bn : b3 n
c2/3 Log[bl/B + c1/3 Xn/?’} c2/3 LOg[b2/3 _ b1/3 C1/3 Xn/3 + c2/3 X2n/3]
b>/3 n ’ 2b°/3n

Result (type 7, 60 leaves):

nlLog[x]+3 Log[x’"/3—n1w

-9bx2"3 4+ 2 cRootSum|c +bul® &, -

8]

6bZn

Problem 504: Result is not expressed in closed-form.

1.0
X 3
—dx
b x" +c x2"

Optimal (type 3, 176 leaves, 11 steps):
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4/3 /3 2 pl/3 xn/3
35413 3oy V3 c¥2ArcTan [ e ]

- + +

4bn b2 n b7/3 n

c4/3 LOg [C1/3 + b1/3 X—n/3] c4/3 LOg {CZ/S 4+ b2/3 x2n/3 _pl/3 ¢1/3 X—n/3]
+
b7/3 n 2 b7/3 n

Result (type 7, 70leaves):
1
12b3n

nlog[x] +3Log|x"3-m1
9bx*"3 (b-4cx") +4c?RootSum|c+bni’ g, & d ]

8]

712

Problem 505: Result is not expressed in closed-form.

Optimal (type 3, 252 leaves, 14 steps):

Ax 5N 4cxn/A A2 54 ArcTan|1 - M} N2 54 ArcTan[1+ *2 wa’m}

c 1/4

B N N B cl/4 .
5bn b2 n b%/4 n b%/4 n
54 Lo \/c_ ¥ \/F xn/2 _ \/? bl/4 c1/4 y-n/4 c5/4 Lo \/? 4 W xn/2 \/7 pl/4 c1/4 y-n/4
g g
2 b%4n A2 b%4n

Result (type 7, 70leaves):
1

nlog[x] +4 Log[x "4 -u1]
20b3n

(16bx5”/4 (b-5cx") +5c?RootSum|c + bl* &, &

713

Problem 543: Result more than twice size of optimal antiderivative.

o2 __1 \P
j(a2+b2x 2p +2abx mp) dx

Optimal (type 3, 52 leaves, 2 steps):

_r _r __2 \P
X (a+bx+zp] (aZ+Zabx+zp +b%x mp)

a

Result (type 3, 121 leaves):
1 2p 2 1 2\ p a Xﬁ
1.2z (pr (b+axm) ) [1+

a b

-2p 1

a X1i:2p
b

o
a Xi+2p

1+

2p
+b {—1+

1 \2p
a X1i+2p
1+

Problem 546: Result unnecessarily involves higher level functions.

1+2n
J(a2+2a b x" + b2 xz")fﬁdlx

Optimal (type 3, 102 leaves, 3 steps):
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1 1 1 1
x (a+bx") (32+23bX”+b2X2”>?(727) nx (a+bx")? (a2+2abxn+b2x2“)?(’27)
+
a(l+n) a? (1+n)

Result (type 5, 59 leaves):

1 2\ -3/n bx"\ o . 11 1 bx"
—x ((a+bx“) ) 2 [1+ ) Hypergeometric2F1[2+ =, =, 1+ —, - ]
a2 a n n n a

Problem 547: Result unnecessarily involves higher level functions.

J(d X>-1—2n (1+p) (a*>+2abx"+b?x*")P dx

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

(dx) 2" P (asbx") (a2+2abx"+b2x2")P  (dx) 2" P (321 2abx"+ b2 x2n) 1P
- +

adn (1+2p) 2a%2dn (1+p) (1+2p)

Result (type 5, 75leaves):

- mx (dx) 220 P ((a + bx”)z)'3

b x"

b x"\ 2P
[1+ ] Hypergeometric2F1[-2p, -2 (1+p), 1-2 (1+p), - ]
a

a

Problem 556: Result is not expressed in closed-form.

140

X 4
— dx
a+bx"+cx2n

Optimal (type 3, 353 leaves, 8steps):
2 2%/4 ¢4 ArcTan | LX”“‘H} 2 23/4 ¥4 ArcTan | LX"“‘M]
' [—bﬂ/ b?-4ac J ’

pmﬁ
m(—b—m)3/4n - \/m(—b+\/m)3/4n +

1/4 1/4 yn/4 1/4 -1/4 yn/4
— X1 2 23/4 ¢4 ArcTanh [ — 2]
1/4 1/a

[mfm Hm
Vb%2-4ac (—b—\/b2—4ac)3/4n 7 Vb2-4ac (—b+\/b2—4ac)3/4n

2 23/4c3/4 ArcTanh |

Result (type 7, 62leaves):

-nLog[x]+4 Log {x"/“fttll &}

RootSum|a + b #1% + c 118 &,
b#13+2 c 11’

4n
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Problem 557: Result is not expressed in closed-form.

140

X 3
— dXx
a+bx"+cx?n

Optimal (type 3, 610leaves, 14 steps):

2 21/3 (1/3 /3 2 21/3 c1/3 /3

1--— - =7
(b oraac | (b oraac |
22/3 /3 ¢2/3 Ar‘cTan[“N—J—} 22/3 /3 ¢2/3 ArcTan| o ]

+

B V3 . V3
2 2 2/3 5 5 2/3
Vb2 -4ac (b—\/b —4ac) n Vb2 -4ac (b+\/b —4ac) n

1/3
22/3 ¢2/3 Log[(bfﬂ/bzleac) / 4 21/3 c1/3 Xn/3]

Vb2 -4dac (b—\/b2—4ac )2/3n

1/3
22/3 c2/3 Log[ (b Vb2 _-4dac ) 4 21/3 c1/3 Xn/3]

Vb2 -4dac (b+\/b2—4ac )2/3n

b_ /b2—4ac)2/3—21/3c1/3 (b— /bz4ac]1/3Xn/3+22/3cz/sxzn/s]J/
2/3

[21/3\/b274ac [bf\/b274ac) n)+

b /b2—4ac]2/3—21/3c1/3 (b+ /bz4ac]1/3Xn/3+22/3C2/3X2n/3]J/
2/3

{21/3\/b2—4ac [b+\/b274ac) n)

Result (type 7, 62 leaves):

(c2/3 Log[

(c2/3 Log[

-nlog[x]+3 Log{x"/ﬁnl] &}

RootSum|a + b 113 + c 111° &, bu12+2 c 15

3n

Problem 558: Result is not expressed in closed-form.

14+

X 2
— dXx
a+bx"+cx?n

Optimal (type 3, 169 leaves, 4 steps):

ZﬁﬁArcTan[M} Z\E\/?ArcTan[M]
b-+/b%-4ac b+y/b%-4ac

Vb2 -4ac \/b-+vb2-4ac n Vb2 -4ac \yb+Vb2-4ac n

Result (type 7, 60 leaves):
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RootSum|a + b #1? + c 111% &,

-nlog[x]+2Log {x"/z—nl] &}
brl+2 cnl1?

2n

Problem 559: Result is not expressed in closed-form.

Optimal (type 3, 205 leaves, 6 steps):

2 (b_bz—A] Ar‘cTan[M] V2 [b+ b?-2ac ]Ar‘cTan[ 2 Ja x "2 }

\/b-4ac b>-4ac |
2 xNn/2 b-+/b%*-4ac b+ b%-4ac
- + +
an 3/2 2 3/2 2
a b-+vb“-4ac n a b+vVb -4ac n

Result (type 7, 105leaves):

1
- (4 x "2 - RootSum|c + brl? + anl* &,
2an

1

—3(c nlog[x] +2cLlog[x™2?-m1] +bnLlog[x] #1?+2b Log[x"? - 11| =1?) &]]
brl+2axl

Problem 560: Result is not expressed in closed-form.

.

X 3
— dX
a+bx"+cx2n

Optimal (type 3, 699 leaves, 16 steps):
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12 21/3 31/3 /3 12 21/3 31/3 /3
[ 13 T \1/3
5 b-vb2-sac | 5 b b2-aac |
3 (bibz“ ]ArcTan[ | | | /3 (b+7b2“ JArcTan[——[ —|
3 xn/3 b2-4ac V3 b2-4ac V3
+

2/3 N 2/3
an 21/3 3473 (b—\/b274ac) n 21/3 3473 (b+\/b274ac) n

[b _ szaCJ Log[ (b _ m) 1/3 +21/3 g1/3 an/3}

b’-4ac
+

21/3 g4/3 (b—\/b2—4ac )2/3n
[b+b22ac )Log[(bJr\/m)l/BJer” al/3 X’”B}
\/b%-4ac
21/3 g4/3 (b+\/b2—4ac )2/3n

b*-2ac 2/3 1/3
b_ b-+/b2-4ac ) +22/3 32/3 y-2n/3 _ 91/3 41/3 (b _b%2-4ac ) x‘”/3] //

4ac

2/3
[2 2173 g4/3 b—x/b2—4ac) n)—
2/3 1/3
[ b+ /b2—4ac) L 22/3 32/3 - 2n/3 _ 51/3 4173 (b+ ’b2—4ac) Xn/3]]/
Vb2-4ac

2/3
[2 21/3 g4/3 [b+x/b2—4ac) n)

Result (type 7, 107 leaves):

Log|

-2ac

b+ —— Log[

|

9 x "3 - RootSum|c + b#1® + ani® &,

3an

! (cnLogix] +3clog[x™?-nl] +bnlLog[x] #1%+3bLog|[x "3 -n1]| n1’) &]

b#l?+2anl®

Problem 561: Result is not expressed in closed-form.

Optimal (type 3, 414 leaves, 10 steps):

5374 [b+ bi] ArcTan[ —222x0t ) g3 [b bA) ArcTan| —2tettxnt
1/4

b>-4ac [—b—\/b2—4ac ]1’/4 \b*-4ac [—b+x/b2—4ac ) '

4 an/4

an 35/4(7b7\/m)3/4n a5/4<7b+\/m)3/4n

23/4 [b . bZ 2ac ] Ar‘cTanh{ 21/’4 a1/4 an/4 ] 23/4 [b B bz 2ac J Ar‘CTanh[ 21/4 al/4 y-n/4 ]

Joaac [oeraac|” Joraac [oforaac |
a5/4(—b—\/b2—4ac)3/4n a%/4 —b+\/b2—4ac)3/4n

Result (type 7, 105leaves):
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-16 x "% + RootSum|[c + b #1* + a #1® &,
4an

%(cn Log(x] +4clog[x™*-u1] +bnLog[x] #1*+4b Log[x"* - n1] n1*) &
b1’ +2anl

Problem 564: Result more than twice size of optimal antiderivative.

fr
——— ¢
a+bx"+cx?"

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

2 c x Hypergeometric2F1[1, %, 1+ %, - — 2 —
" " bJbraac
b2-4ac-b+/b2-4ac
2 ¢ xHypergeometric2F1[1, %, 1+ %, —%]
n n b+v/b%-4ac

b2-4ac+b+b*-4ac
Result (type 5, 261 leaves):

-1/n

X" 1 1 -1+n b-vb2-4ac
“2cx||1- Hypergeometric2F1[- =, - =, , ]/
_cbnfb’4ac  oq non n b-vb*-4ac +2cx"
2c

(b2—4ac—b b2—4ac)+

{121“\ ( cx"

b+vVb?-4ac +2cx"

b+Vb2-4ac +2cx"

“i/n ] 1 1 -1+n
Hypergeometric2F1[- =, - =, s
n n n

]

Problem 568: Result more than twice size of optimal antiderivative.
Jx3x/a+bx”+cx2” dx

Optimal (type 6, 148 leaves, 2 steps):

4 1 1 4+n 2cx" 2cx"
x*\/a+bx"+cx?" AppellFl|—, - =, - =, s - }J/
2

n 2

2cx" 2cx"
4 1+ 1+
b-+Vb%2-4ac b+Vb2-4ac

Result (type 6, 820 leaves):
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1

a+x" (b+cxn))3?
( ( J)

. (a+xn (b+cx”))2
X

4a2bn(2+n)x“(b—x/b -4ac +2cx"
4+n 1 1 4 2cx" 2cx"
AppellF1| T, T, 24—, - s
2 N bivb2-4ac -b+Vb2-4d4ac

b++/b2-4ac

+4/b*-4ac +2cx"

4+n

n

nXx

1 3 4 2cx" 2cx"
AppellF1| , =, =, 3+ —, - s ]—(—b+x/b2—4ac]
2 2 N bi/b2-4ac -b+vb*-4ac
4 3 1 4 2cx" 2cx"
n x" AppellF1[2+ =, T T3+ =, - ) } -
n 2 2 N bivb2-4ac -b+V/b2-4ac
4+n 1 1 4 2cx" 2cx"
8a (2+n) AppellF1| s T T 24—, - 1+
n 2 2 n b+m b+ -4ac
4 1 1
[azn[b—x/b2—4ac +2cx"| |b+~/b*-4ac +2cx" AppellFl[—, =, =,
n 2 2
4+n 2cx" 2cx" ]]/
y - B
n b+vb?2-4ac -b+i/b%*-4ac
4 1 1 4+n 2cx" 2cx"
4c|4a (4+n) AppellFl|[—, =, =, , - B | -
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
4+n 1 3 4
nx" (b+x/b2—4ac)AppellF1[ ML P S
n 2 2 n
2cx" 2cx"
- , ]+[b—\/b2—4ac)
b+vb2-4ac -b+i/b%*-4ac
4+n 3 1 4 2cx" 2cx"
AppellF1| T, S, 24—, - s ]
n 2 2 n +vV/b?-4ac -b+Vb2-4ac

Problem 569: Result more than twice size of optimal antiderivative.
szxla+bx”+cx2” dx

Optimal (type 6, 148 leaves, 2 steps):

3 1 1 3+n 2cx" 2cx"
x>+Ja+bx"+cx?" AppellFl|~, - =, -, - y - }J/

n. 2 2 n b-vb2-4ac b+Vb2-4ac

2cx" 2cx"
3 |1+ 1+
-vb2-4ac b+vb2-4ac

Result (type 6, 825 leaves):
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1
3 (a+x" (b+cx”))3/2

3 (a+x (b+cx”))2
.

X3

b-+/b?>-4ac +2cx"

6a2bn<3+2n) x"

3+n

(b+w/b2—4ac +2cxn

A 11F1[3+n 3 2cx" 2cx" }/
ppe s -
n’2°2"" n" b b dac biVD? dac

o+ o aac | [or/oraac] (3en)? (b ofoaae

n x"

3 1 3 3 2cx" 2cx"
Appe11F1[2+ s T Ty 3+ 7, - s ] - (—b+—wb2—4ac]
n 2 2 N b+vVb2-4ac -b+Vb2-4ac
3 3 1 3 2cx" 2cx"
nx“Appe11F1[2+—, = T 3+ —, - ) }‘
n 2 2 N b+vb2-4ac -b+vVb2-4ac
3+n 1 1 3 2cx" 2cx"
4a (3+2n) AppellFi| s s s 24—, - s E
n 2 2 N b+vVb2-4ac -b+yb2-4ac
3 1
[azn[b—x/b2—4ac +2cx" b+\/m+2cx“ AppellFl[ =, =, =,
n 2 2

3+n 2cx" 2cx" ]]/
y - B
n b+vb?2-4ac -b+i/b%*-4ac
3 1 1 3+n 2cx" 2cx"
4a (3+n) AppellFl[—~, =, -, s - s ] -
2

n 2 n brvVb2-4ac -b+vb2-4ac
3+n 1 3 3
n x" (b+x/b2—4ac)AppellF1[ i [
n 2 2 n
2cx" 2cx" >
- ) ]+[b— b—4ac)
b+vb2-4ac -b+i/b%*-4ac
3+n 3 1 3 2cx" 2cx"
AppellF1| , T, S, 2+ 5, - s ]
n 2 2 N pivb2-4ac -b+b>-4ac

Problem 570: Result more than twice size of optimal antiderivative.
Jx«/a+bx”+cx2” dx

Optimal (type 6, 148 leaves, 2 steps):

N > 2 1 1 2+n 2cx" 2cx"
x?+Ja+bx"+cx?" AppellFl|—, - =, -, - s - ] /
n 2 2 n b-vVb2-4ac b+vVb2-4ac

2cx" 2cx"
2 |1+ 1+
b-+vb2-4ac b+vb2-4ac

Result (type 6, 816 leaves):
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1

a+x" (b+cxn))3?
( ( J)

R (a+xn (b+cx”))2
X

4a2bn(1+n)x“(b—x/b -4ac +2cx" +1/b?-4ac +2cx"

2+n 1 1 2 2cx" 2cx"
AppellF1| T, T, 24—,
2 n 4ac

- )
n b+Vb2-4ac -b+

([mﬁ) [b+ﬁ) (2+n)? |[b++/b?*-4ac

2+n

n x"

2 1 2 2cx" 2cx"
Appe11F1[2+_) o » 3+ =, - s ]—(—b+—wb2—4ac]
n 2 2 N pivb2-4ac -b++/b2-4ac
2 3 1 2 2cx" 2cx"
n x" AppellF1[2+ =, T T3+ —, - ) } -
n 2 2 N bivb2-4ac -b+V/b2-4ac
2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1| =, =, 24—, - e
n 2 2 n b+m b+ -4ac
2 1 1
[azn[b—x/b2—4ac +2cx"| |b+~/b*-4ac +2cx" AppellFl[—, =, =,
n 2 2
2+n 2cx" 2cx" ]]/
y - B
n b+vb?2-4ac -b+i/b%*-4ac
2 1 1 2+n 2cx" 2cx"
8ac (2+n) AppellFl|[—, —, —, , - s | -2cn
n 2 2

n b+vb2-4ac -b++b2-4ac

2+n 1
b+\/b2—4ac]AppellF1[ . > —»
2

n

2 2cx" 2cx"
y 2+ —,

3
- - )
2 n b+vVb?2-4ac -b+vb%2-4ac

2+n 3 1 2 2cx" 2cx"
(b—\/b2—4ac]AppellF1[ L = = ]]]]
n

- - )
n 2 2 b+vVb2-4ac -b++vb%2-4ac

Xn

+

Problem 571: Result more than twice size of optimal antiderivative.

Jx/a+bx”+cx2” dx

Optimal (type 6, 139 leaves, 2 steps):

5 1 1 1 1 2cx" 2cx"
Xx/a+bx”+cx”AppellFl[—,f—,f—,1+—,— > - ] /
n n b

22 ~/b2-4ac b++vb2-4ac
2cx" 2cx"
1+ 1+ —m
-vb%2-4ac b+Vb2-4ac

Result (type 6, 786 leaves):
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1
(a+xn (b+cx”))3/2

(a+xn <b+cx”)>2 .

X

b-+/b?-4ac +2cx"| |[b++/b?-4ac +2cx"
1 1 1 1 2cx" 2cx"

AppellF1[1+ =, =, =, 2+ —, - s }/
n 2 n b+Vb2-4ac -b++vb%2-4ac

([b+ b2—4ac) [b+ﬁ) (1+n)2

3
1 2cx" 2cx"

, b+«/b2—4ac)Appe11F1[
n b+vb2-4ac -b+vVb2-4ac
1 1 3 1 2cx" 2cx"
2+, =, 2,345, - , ]+[b—\/b2—4ac)
2 2 n b+vVb?2-4ac -b+vb%2-4ac

1 3 1 1 2cx" 2cx"
AppellF1[2+ =, =, =, 3+ =, - s ] +
2 2 n

n b+Vb2-4ac -b+yb2-4ac

1l+n

[Zazbn (1+2n) X"

-4 (a+2an) AppellF1[1+ —, s

=
N |

1
2

}+an

1 1 1
[azn{bx/b24ac +2cx"| |[b+y/b?-4ac +2cx"| AppellFi[~, =, =,
n 2 2
1 2cx" 2cx"
1+—, - b) ]/
n b++vVb2-4ac -b++b’>-4ac
1 1 1 2cx"
(c [[b+\/b24ac nx“Appe11F1[1+f, —, =, 24+ —, - ,
n 2 2 N b+Vb2-4ac
2cx"
]+(—b+x/b2—4ac nx"
-b++/b%2-4ac
1 3 1 1 2cx" 2cx"
AppellF1[1+ T Ty T 24 7, — ) ] +
n 2 2 N b+vb2-4ac -b+Vb2-4ac
1 1 1 2cx" 2cx"
4a (1+n)AppellF1[=, =, =, 1+, - s
n 2 2 N pivb2-4ac -b+/b2-4ac

Problem 573: Result more than twice size of optimal antiderivative.
J\/a+bx”+cx2” dx

2

X
Optimal (type 6, 149 leaves, 2 steps):

5 1 1 1 1-n 2cx" 2cx"
- x/a+bx"+cx”AppellFl[—f,—f,— A s - ] /
n 2

- - K]
2 n b-vVb2-4ac b+vVb2-4ac

2cx" 2cx"
X [1+ ———— 14—
b-+vb2-4ac b+vb2-4ac

Result (type 6, 821 leaves):
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1
X (@a+x" (b+cx”))3/2
((a+x” (b+cx”))2

-1+n

+ [Zazbn (—1+2n) x"

b-+/b>-4ac +2cx" ( ++/b*-4ac +2cx"

-1+n 1 1 1 2cx" 2cx"
AppellF1| =, 5, 2- 5,
4ac

- )
n b+Vb2-4ac -b+

N
N
>

[(b+x/b24ac) (b+\/ 4ac] (1+n)2[(b+xlb24ac nx"
1 1 3 1 2cx" 2cx"
AppellFi[2- =, =, =, 3- =, - ] - (—b+«/b2—4ac)
272" 0’ b ot aac bebl dac
1 3 1 1 2cx" 2cx”
nx”AppellFl[Z— —, T, Ty 3-—, — ’ ] +
n 2 2 N bivb2-4ac -b+Vb2-4ac
-1+n 1 1 1 2cx" 2cx"
4a (1-2n) AppellFi| , =, =, 2-=, - B R
n 2 2 N bivb2-4ac -b+b2-4ac

(azn (—b+x/b2—4ac -2cx"| |b++/b*-4ac +2cx"

AppellF1 [— -
n

N =

1 -1+n 2cx" 2cx" J/
y o y - )
2 +Vb2-4ac -b+/b2-4ac

n b
1 1 1 -1+n 2¢cx" 2cx"
4a (-1+n) AppellF1[-~, =, —, s - s ] -
n" 2 2 n b+vVb2-4ac -b++vb2-4ac
-1+n 1 3 1
nx" b+\/b2—4acJAppe11F1[ i , =, 5,225,
n 2 2 n
2cx" 2cx"
- s ]+(b—x/b2—4ac]
b+vb?2-4ac -b+i/b%*-4ac
-1+n 3 1 1 2cx" 2cx"
AppellF1| , o, S, 2o, - s ]
n 2 2 N bivb2-4ac -b+V/b2-4ac

Problem 574: Result more than twice size of optimal antiderivative.
J\/a+bx”+cx2”

3

dx
X

Optimal (type 6, 151 leaves, 2 steps):

2 2 1 1 2-n 2cx" 2cx"
- ||\ a+bx"+cx?" AppellFl[- =, - =, - =, - , - y - ] /
n 2

2 n b-vVb2-4ac b+vVb2-4ac

) 2cx" 2cx"
2 X 1y — 1+ —
b-+vb2-4ac b+vb2-4ac

Result (type 6, 816 leaves):
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1
x2 (a+xn (b+cx”))3/2

((a+x” brex))?

4a2b(—1+n) nx" (b—x/b2—4ac +2cxn
-2+n 1 1 2 2cx" 2cx"

AppellF1| , o, S, 2-5, - s

b+vb?2-4ac -b+b2-4dac

[(b+ b2—4ac) (ber) (2+n)2[(b+xlb24ac
2

3 2 2cx" 2cx"

Z,3-°5, - | - (—b+«/b2—4ac)
2’ n b+\/b2—4ac -b+b%2-4ac

3,

2

+4/b*-4ac +2cx"

-2+n

N
N
>

n x"

AppellF1[2 -

3

1
2’

2
n

1 2 2cx" 2cx"
nx”AppellFl[Z— , —53-— - B ] -
2 N b+vb2-4ac -b+yVb2-4ac
- n 1 1 2 2cx" 2cx"
8a (-1+n) AppellFi| s Ty T 2=, - s e
n 2 2 N b+yVb2-4ac -b++vb2-4ac

(azn (—b+x/b2—4ac -2cx"| |b++/b*-4ac +2cx"

2 1 1 -2+n 2cx" 2cx"
AppellFl[—f, - — y - , /
n 2 2 n b+vVb2-4ac -b+vb2-4ac
1 -2+n 2cx" 2cx"
8ac (-2+n) AppellF1[-—, =, =, , - s |-2cn
n 2 2 n b+vVb2-4ac -b+Vb2-4ac

Xn

-2+n 1 3 2 2cx" 2cx"
b+x/b2—4ac)Appe11F1[ : s, =, 2, |+
2 2

- Bl
n b+vVb?2-4ac -b+vb%2-4ac

-2+n 3 1 2 2cx" 2cx"
(b—xlb274ac)AppellF1[ : y —y —y 2 - —, }]]]

- B
n 2 2 N b+vVb?-4ac -b+Vb2-4ac

Problem 575: Result more than twice size of optimal antiderivative.

sz’ (a+bx”+cx2”)3/2d1x

Optimal (type 6, 149 leaves, 2 steps):

4 5 4 3 3 4+n 2cx" 2cx"
ax*yJa+bx"+cx2" AppellFl[—, - =, - =, 5 - > - ] /
2 2

n n b-+/b?>-4ac b++b%2-4ac
2cx" 2cx"
4 |1+ 1+
-vb%?-4ac b++vb?2-4ac

Result (type 6, 3165 leaves):

(64ac+96acn+3b2n2+32acnz)x4 b(8+7n>x4*” c x4+2n
Ja+bx"+cx?n + + -

8c (2+n) (4+n) (4+3n) 4(2+n) (4+3n) 4+3n

48 a3 b n2 x*" (bfx/b274ac +2cx"| |[b++/b?-4ac +2cx"
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4+n 1 1 4 2cx" 2cx"
Appe11F1[ s Ty —y 24—, - , ] /
2 2 n +vb?-4ac -b++/b?-4ac

[( -4/b 4ac]( +4/b 4ac)(4+n)2(4+3n) (a+x" (b+cx"))>?
4 1 3 4 2cx" 2cx"
[( m)nx AppellFl[2+ —, =, =, 3+ —, - , ] -
n

n 2 2 +Vb2-4ac -b++/b*-4ac
4 3 1 4 2cx" 2cx”
( +a/b?-4ac | nx"AppellF1[2+ —, =, =, 3+ —, - s -
n 2 2 n +3Vb2-4ac -b+yb2-4ac
4+n 1 1 4 2cx” 2cx"
8a (2+n) AppellF1] s T s 24—, - s +
n 2 2 n +vb2-4ac -b+yb2-4ac

12 a% b3 n? x*" (b—xlb2—4ac +2cx"| |[b++/b® -4ac +2cx"
+n 1 1

4 4 2cx" 2cx"
AppellFl[—, = T2+ =, - B ] /
n 2 2 n b2-4ac -b+b2-4ac

[( m( m) (4+m)2 (4+3n) (a+x" (b+cx"))??

P

4 1 3 4 2cx" 2cx"
( +1/b 4ac)nx AppellFl[ — —y — 3+ —, - s -
n 2 2 n +Vb2-4ac -b++yb2-4ac
4 3 1 4 2cx" 2cx"
( m nx"AppellF1[2+ —, =, =, 3+ —, - s | -
n 2 2 N b+yb2-4ac -b++yb2-4ac
4+n 1 4 2cx" 2cx"
8a (2+n) AppellF1] ) 2+ —, - -
n 2’ n’ \/b2 4ac —b+\/b2—4ac

(18a bn3x 4*”(b b2-4ac +2cx) 4ac +2cx"

4+n 1 1 4 2cx" 2cx"
Appe11F1[ , =, S, 24—, - ] /
2 2 n’ -4ac -b+vb%?-4ac

o e

/ﬁ

m) (4 +n) 4+3n) <a+X"(b+cx“>)3/2

4 1 3 4 2cx" 2cx"
( +1/b 4ac)nx”Appe11F1[2+—,—,—,3+— - s -
n" 272" 0’y b odac bebT-dac
4 3 1 4 2cx" 2cx"
( +/b*-4ac nx”Appe11F1[2+f, —, —5 3+ —, - 5 ]*
n 2 2 N pi+vb2-4ac -b++/b2-4ac
4+n 1 1 4 2cx" 2cx"
8a (2+n) AppellF1] , =, S22 —, - s +
n 2 2 n +vVb2-4ac -b+Vb2-4ac

b++/b>-4ac +2cx"

(Ba b3 n3 x4n (b— b2-4ac +2cx"

A 11F1[4+n 1 1 ) 4 2cx" 2cx" ] /
ppe y T T + 7, - )
n 2 2 N b+vVb2-4ac -b+vb2-4ac

[Zc (b— b2—4ac) (b+xlb2—4ac] (4+n)2 (4+3n) (a+x" (b+cx"))??

| 95
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4 1 3 4 2cx" 2cx"
[(b+w/b24ac nx"AppellF1[2+ =, =, =, 3+, - ’ -
n 2 2 n b+vb2-4ac -b++b2-4ac
4 3 1 4 2cx" 2cx"
(_b+\/m nx”AppellF1[2+*, —s T 3+ 7, - ) ]_
n 2 2 n b+vVb2-4ac -b++/b2-4ac
4+n 1 1 4 2cx" 2cx"
8a (2+n) AppellF1] , e, S, 2 —, - s -
n 272 n +vVb2-4ac -b++/b2-4ac
(Ga4 n? 4(b—xlb2—4ac +2cx" (b+\/b274ac +2CXn)
4 1 1 4+n 2cx" 2cx"
AppellFl[—, =, = s - ] /
n" 22" n b+\/b2—4ac -b++/b%2-4ac

[(b—«/b2—4ac] ( MJ (2+n) (4+3n) (a+x" (b+cxn))??

4 1 1 4+n 2cx" 2cx"
-4a (4+n) AppellFl[—, =, —, , - , ]+
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
1 3 4 2cx" 2cx"
+ﬂb2,4aC) —y Ty 2+ —, - R ]+
2 2 N bi/b2-4ac -b+vb2-4ac
1 4 2cx" 2cx"
b aac] , Mk
2°2°" 0" . b?dac -beb2-dac

b-+/b?-4ac +2cx"| |[b++/b? -4ac +2cx"

(3 a’b%n?x*

AppellFi[—,

SRS
N | =

,l 4+n17 2cx" 2cxn }]/
2 n b+\/m -b+ -4ac
( m]( m] (2+n) (4+3n) (a+x”(b+cx“))3/2

4 1 1 4+n 2cx" 2cx"
-4a (4+n) AppellFl[—, =, —, , - , ]+
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
1 3 4 2cx" 2cx"
+x/b2—4ac) =, =52+ —, - s +
2 2 N b+vb2-4ac -b+yVb2-4ac
3 1 4 2cx" 2cx"
ey 30154 , 1))
2 2 n b+vb2-4ac -b+i/b%*-4ac

(Eia4 n3 4(b—\/m+2cx”

AppellFl[

(b+x/b2—4ac +2cx”)

SRS

1 1 4+n 2cx" 2cx" }]/
) y - )
2 2 n b+vVb?2-4ac -b+vb?-4ac

[(bx/b24ac] ( m) (2+n) (4+3n) (a+x" (b+cxn))??

4 1 1 4+n 2cx" 2cx"
-4a (4+n) AppellFl[—, —, -, , - s ]+
n 2 2 n b+vVb2-4ac -b+yb*-4ac
2 4+n 1 3 4 2cx" 2cx"
nx"||b++/b —4ac)AppellF1[ s —s s 24—, - B |+
n 2 2 n ~4ac -b++Vb2-4ac
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+h 3 1

4
(bfx/b274ac)AppellF1[ > T Ty 2+
n 2 2

Problem 576: Result more than twice size of optimal antiderivative.

2cxn 2cxn ]]]J

)y - 3
b+vVb2-4ac -b+vb2-4ac

=S

sz (a+bx”+cx2”)3/2d1x

Optimal (type 6, 149 leaves, 2 steps):
3 3 3 3+n 2cx" 2cx"
ax’+[a+bx"+cx?" AppellFl|[ =, - =, - =, ML , - }]/
n" 2" 2" n 'y \b2-4ac  biVbi-dac
2cx" 2cx"
1+

3 1+
b-+Vb%?-4ac b+Vb%2-4ac

Result (type 6, 3165 leaves):
b (6+7n) x3" c x3+2n ]

(36ac+72acn+3b2n2+32acn2)x3
\Ja+bx"+cx?" + +
6 (1+n) (3+2n) 3 (1+n)
12 a3 b n? x3*" (b—x/b2—4ac +2cx”)

12c (1+n) (3+n) (3+2n)

b++/b?-4ac +2cx"
2cx" 2cx" ]]/

3+n 1 1 3
AppellFl[ s T Ty 24 7, - s
n 2 2 N pivb2-4ac -b+/b2-4ac
[(bw/b24ac] [oeafor-aac | (1en) (30n)7 (2" (e cx)) 2
[~ 3 1 3 3 2cx" 2cx"
[(b+ b2—4ac)anApP911F1[2+_) = T3+, - 4 B
n 2 2 N b+vb2-4ac -b+vVb®2-4ac
3 3 1 3 2cx" 2cx"
(—b+x/b2—4ac nx"AppellF1[2+ =, =, =, 3+, - s ] -
n 2 2 N pivb2-4ac -b++/b>-4ac
3+n 1 1 3 2cx" 2cx"
4a (3+2n) AppellFi| s T T 24—, - s +
n 2 2 N bivb2-4ac -b+Vb2-4ac

(3a2b3n2x3*"[b«/b24ac +2cx"| |[b++/b?-4ac +2cx"
3+n 1 1 3 2cx" 2cx"
AppellF1| s —y —y 2+ —, - , ]/
2 2 N b++vb2-4ac -b++b’>-4ac

n
3 1 3 3 2cx" 2cx"
[(b+m)nx”AppellFl[2+, —y —5 3+ —, - > ]*
n 2 2 N b+vb?2-4ac -b+Vb2-4ac
5 3 3 1 3 2cx" 2cx"
(—b+ b -4ac anApp91lF1[2+ —s Ty T 34—, -~ 2 ] -
n 2 2 N b+yb2-4ac -b++yb*-4ac
3+n 1 1 3 2cx" 2cx"
4a (3+2n) AppellFi| s s —y 24—, - s 11 -
n 2 2 N b+yVb2-4ac -b++vb2-4ac
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(6a3bn3x3+n (bfx/b274ac +2cx"| |b++/b*>-4ac +2cx"

3+n 1 1 3 2cx" 2cx"
AppellF1| , =, =, 2+, - ] /
2 2 n

n b+vbl-dac -bsvbl-dac
[(b—w/b2—4ac] (b+x/b2—4ac) (1+n) (3+n)? (a+x" (b+cx"))??

> 3 1 3 3 2cx" 2cx"
(b b —4ac)nx”AppellF1[2+f, —, — 3+ —, - 5 ]*
n 2 2 N b+vb2-4ac -b+yb?-4ac

5 3 3 1 3 2cx" 2cx"

(—b+ b -4ac anApp911F1[2+_; —5 T 3+ —, - 2 ]_
n 2 2 N b+vVb2-4ac -b+vb2-4ac
3+n 1 1 3 2cx" 2cx"
4a (3+2n) AppellFi| s s —y 24—, - s 1]+
n 2 2 N b+yVb2-4ac -b++vb2-4ac

(a2b3n3x3+n (b—x/b2—4ac +2cx"| |b++/b® -4ac +2cx"

3+n 1 1 3 2cxn 2cx"
AppellF1| S, S, 24—, - ] /
2 2 n

n b+Vb2-4ac ’ -b+/b2-4ac
2¢ (b—«/ 2_4ac (b+xlb2—4ac] <1+n) <3+n>2<a+x” (b+cx”>)3/2
+

b
3 1 3 3 2cx" 2cx"
[(b x/b274ac)nx”AppellF1[2+—, —, —5 3+ —, - » ]*
n 2 2 n b+vVb2-4ac -b++vb%-4ac
> 3 3 1 3 2cx" 2cx"
(7b+ b°-4ac nx”Appe11F1[2+f, — Ty 3+ 7, - ) ]*
n 2 2 N b+vb2-4ac -b+b2-4ac
3+n 1 3 2cx" 2cx"
4a(3+2n) AppellF1] , — 24+ =, - s 1| -
2 N bivb2-4ac -b+Vb2-4ac

n

1
)
2
43*n?x3 |b-+/b%2-4ac +2cx" (b+xlb2—4ac +2cx”)
3 1 1 3+n 2cx" 2cx"
AppellFl[—, > T > - ) } /
n 2 2 n b+vVb2-4ac -b+vb2-4ac

[(b—«/b2—4ac] (bm) (1+n) (3+2n) (a+x" (b+cxn))>?

3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellF1[ =, =, =, y - , ]+
n 2 2 n b+Vb2-4ac -b+b2-4ac
3+n 1 3 3 2cx" 2cx"
nx“(b+«/b24ac)AppellF1[ ML T s |+
n 2 2 N b+yb2-4ac -b++vb2-4ac
3+n 3 1 3 2cx" 2cx"
[b—\/m)AppellFl[ AL = - , ]]]J+
n 2 2 N b+vVb2-4ac -b+vb2-4ac
(a3b2n2x3 b-+/b>-4ac +2cx"| [b+/b>-4ac +2cx"

3 1 1 3+n 2cx" 2cx"
AppellFl[—, ) > = ) } /
n 2 2 n b+vVb2-4ac -b++vb2-4ac
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[c (b—x/b2—4ac] (bm) (1+n) (3+2n) (a+x (b+cxt))??

3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellF1[ =, —, —, ’ - s ]+
n 2 2 n +Vb2-4ac -b+Vb2-4ac

3 2cxn 2cx"
y 2+ —,

b
> 3+n 1 3

nx"||b+4/b —4ac)AppellF1[7, =, = - s |+

n 2 2 N pbib2-4ac -b+/b?-4ac

3+n 3 1 3 2cx" 2cx"

(b—x/b2—4ac)Appe11F1[L, =, =, 2+, - s ]]]J—

n n b+vb2-4ac -b+y/b%2-4ac

(8a“n3x3 (b—x/b2—4ac +2cx" (b+x/b2—4ac +2cx”)

3 1
AppellFl[f, -,
n 2

1 3+n 2cx" 2cx" }]/
2" n’ b+\/b2—4ac, -b++vb2-4ac
[3 (b— b2—4ac] (b+xlb2—4ac) (1+n) (3+2n> <a+x" (b+cx”))3/2

3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellFl[ =, =, =, s - s ]+
n 2 2 n +vVb2-4ac -b++b%-4ac

3 2cx" 2cx"
» 2+, ]+

b
3+n 1 3
nx”(b+«/b24ac)AppellF1[ y —, — - ,
n 2 2 N ps+vb2-4ac -b++b*-4ac

3+n 3 1 3 2cx" 2cx"
(b—x/b2—4ac)AppellF1[L, o, 5,2+, - s ]
n 2 2 N b+vb2-4ac -b+Vb2-4ac

Problem 577: Result more than twice size of optimal antiderivative.

Jx (a+bx“+cx2”)3/2d1x

Optimal (type 6, 149leaves, 2 steps):

) N n 2 3 3 2+n 2cx" 2cx"
ax?+/a+bx"+cx?" AppellFl][—, - =, - =, , - ] /
n

- El
2 2 n b-+/b2-4ac b+Vb2-4ac

2cx" 2cx"
2 1+ 1+

b-+Vb%2-4ac b+Vb2-4ac

Result (type 6, 3165leaves):

(16ac+48acn+3b2n?+32acn?) x? b (4+7n) x*n c x2+2n

AJa+bx"+cx?" + + )
8c(1+n) (2+n) (2+3n) 4 (1+n) (2+3n) 2+3n

24 a3 b n? x**" (b—x/b2—4ac +2cxn

b++/b?>-4ac +2cx"

2+n 1 1
AppellF1| , =, =, 2+
n 2 2

=N N)

_ 2cx" 2cx" ]]/
’ b+\/b2—4acJ _b+vVbZ-4ac
[(b‘\/m] (b+\/m) (2+n)?(2+3n) (a+x" (b+cx"))??
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2 1 3 2 2cx" 2cx"
[(b+w/b24ac nx"AppellF1[2+ =, =, =, 3+ ~, - s ] -
n 2 2 N pivb2-4ac -b+/b2-4ac
2 3 1 2 2cx" 2cx"
(—b+x/b2—4ac nx"AppellF1[2+ =, =, =, 3+ ~, - , | -
n 2 2 N pi+vb2-4ac -b++/b2-4ac
2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1] , =, 24 5, s +
n 2 2 N bivb2-4ac -b+Vb2-4ac
(6a2b3n2x2*”[b«/b24ac +2cx"| [b++/b2-d4ac +2cx"
2+n 1 1 2 2cx" 2cx"
AppellF1| s Ty —y 24—, - , ]/
n 2 2 N b+yb2-4ac -b++yb2-4ac

~

[c (b—xlb2—4ac (b+m) (2+n)? (2+3n) (a+x" (b+cx"))>?

2 1 3 2 2cx" 2cx"
[(b+w/b2—4ac)nx”AppellF1[2+—, —, =y 3+ —, - s ] -
n 2 2 N b+vb2-4ac -b+vb?-4ac
5 2 3 1 2 2cx" 2cx"
(7b+ b -4ac anAPPellF1[2+ —s Ty T 3+ 7, - 4 ] B
n 2 2 N bpb+vVb2-4ac -b+Vb2-4ac
2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1] s s —s 24+ —, - s 11 -
n 2 2 N b+vVb2-4ac -b+Vb2-4ac
18a3bn3x2*“(b—xlb2—4ac +2cx”) b++b>-4ac +2cx"

2+n 1 1 2 2cx" 2cx"
AppellF1| , =, =, 2+ —, ] /
n 2 2 n

b+vb2-4ac -b++b%?-4ac

[(bm] [beafor-aac | (20n)? (2030) (a0 (b cx7) )7

-

2 1 3 2 2cx" 2cx"
[(b+xlb24ac)nx”AppellF1[2+, -, =, 3+, s ] -
n 2 2 n b+Vb2-4ac -b+vb%2-4ac
2 3 1 2 2cx" 2cx"
(—b+x/b2—4ac nx"AppellF1[2+ =, =, =, 3+ —, - s ] -
n 2 2 N pbivb2-4ac -b+b2-d4ac
2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1] s —y 24—, - s +
n 2 2 N pivb2-4ac -b+b*-4ac
(3a2b3n3x2*”[b—x/b2—4ac +2cx"| |[b+a/b?-4ac +2cx"
2+n 1 1 2 2cx" 2cx"
AppellF1| y S, S, 24—, - s ]/
n 2 2 N b+vb2-4ac -b+Vb%2-4ac

w

+

2 1
[(b-%—w/b c ) nx" AppellF1[2+ =,

n 2

b++vVb2-4ac -b++b’>-4ac

2cx" 2cx"

3
, =
2

2 2cx" 2cx"
n

2c (bfx/b2—4ac] (b+ﬁ] (2+n)% (2+3n) (a+x" (b+cx"))>?
Z_4a
b

, 3+

)

oo ane

2
n x" AppellFi [2 + =,
n

N |
EIEN)

)

N W

- 2
b+vVb?2-4ac -b+vb%2-4ac
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2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1] =, - 111 -
n

3
n 2 2 +vb2-4ac -b+vVb2-4ac
(6a4n2x2(bxlb24ac +2cxn (b+x/b274ac +2cxn

1 1 2+n 2cx" 2cx"
;: ) ) }/

2 n _b+\/m b+/b2-4ac
[(bm] (bm) (1+n) (23n) (a+x" (bscxn))??

AppellFi| =,

3N

2 1 1 2+n 2cx" 2cx"
-4a (2+n) AppellFl[—, =, =, > - s ] +

n 2 2 n b+vVb2-4ac -b++vb2-4ac

1 3 2 2cx" 2cx"
+x/b2—4acJ —y —, 2+ —, - R ]+
2 2 N b++vb2-4ac -b++b’>-4ac
> 3 1 2 2cx" 2cx"
[b, b2*4ac) ) 7)2+7)7 ) ]]]J+
2 2 n +vVb2-4ac -b+vb2-4ac

b-+/b>-4ac +2cx"| |[b++/b?’-4ac +2cx"

(3 a®b%n?x?

AppellFi[—,

=)

1 2+n 2cx" 2cx" })/
"2° n 7 pivbPozac -be+b?-dac
)(b+w/b2—4ac]<1+n) (2+3n) (a+x"(b+cx“))3/2

2 1 1 2+n 2cx" 2cx"
4a(2+n) AppellFl[ =, =, =, > - s *
n 2 2 n b+vb?*-4ac -b+vVb2-4ac
[ 1 3 2 2cx" 2cx"
+ b—4aCJ ) _)2+_)_ H ]+
2 2 N bi+vb2-4ac -b+vb*-4ac

s . 2+n 3 1 2 2cx" 2cx"
— b*4ac) [ T 7J2+7) b ] -
n n

—_—
o

2 2 b+vVb2-4ac -b+vb2-4ac
(Ga“nz’x2 b-+/b?-4ac +2cx"| |[b++/b?-4ac +2cx"
2 1 1 2+n 2cx" 2cx"
AppellFl[— —y T s - } /
n 2 2 n b+\/m -b++Vb*-4ac

[(b—\/m] (b+M) (1+n) (2+3n) (a+x" (b+cx))??

2+n 2cx" 2cx"

2 1 1
-4a <2+n> AppellFl[* —5 T, > - > ] +
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
1 3 2 2cx" 2cx"
“(b+«/b2—4ac) —, T, 2+ —, - > ]+
2 2 N bs/b2-4ac -b+vb*-4ac

o-+for-aac) 2in, 28,2, 2cx 1))

b+\/b2—4ac -b+/b%2-4ac

Problem 578: Result more than twice size of optimal antiderivative.
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J(a+bx”+cx2“)3/2dlx

Optimal (type 6, 140leaves, 2 steps):

5 1 3 3 1 2cx" 2cx"
axmAppellFl[—,——,——,1+—, - ] /

no 2 2 N b-+b2-4ac b+b?-4ac

2cx" 2cx"
1+ —m—— 1+ —m———
b-+vb2-4ac b+vb2-4ac
Result (type 6, 3058 leaves):
(4ac+24acn+3b2n2+32acn2)x b(2+7n)x1*n c xi+2n
Ja+bx"+cx?n + + -
4c(1+n) (1+2n) (1+3n) 2(1+2n) (1+3n) 1+3n
(12a3bn2x1*“(bxlb24ac +2cx"| |[b+/b?-4ac +2cx"
1 1 1 1 2cx" 2cx"
AppellF1[1+—, = T2+ =, - s ] /
n 2 2 N pivb2-4ac -b+b*-4ac

1 2cx" 2cx"
-4 (a+2an) AppellF1[1+ —,

n

[(b‘m] (b+m) (1+n)2(1+3n) (a+x" (b+cx"))??
1
.

1 1
—y 2+ —, - R +
2 n b+vb2-4ac -b+/b%*-4ac

1 1 3 1 2cx" 2cx"
b+x/b2—4acJAppellF1[2+—, =, 5,3+, - s |+
n 2 2 N pb++vb2-4ac -b+vVb®-4ac

1 3 1 1 2cx" 2cx"
[b—x/b2—4ac)AppellFl[ZJrf, —, =, 3+, - s ]J]J*
n 2 2 n b+vVb?-4ac -b++b2-4ac
(3a2b3n2x1*”{bx/b24ac +2cx"

b++/b>-4ac +2cx"
1 1
AppellF1[1+ —,

1 5 1 2¢cx" 2¢cx" ]J/
Ty T + 7, - ]

n 2 2 N b+yb2-4ac -b++b2-4ac

[c (b— b2—4ac] (b+w/b2—4ac) (1+n)2<1+3n) (a+x" (b+cx”))3/2

nx"

+

1 1 1 1 2cx" 2cx"
-4 (a+2an) AppellF1[1+~, —, =, 2+ —, - s |+
n 2 2 N b+vb2-4ac -b+yb2-4ac

1 1 3 1 2cx" 2cx"
nx“(b+«/b2—4ac)AppellF1[2+—, —, =, 3+, - , |+
n 2 2 N b+yb’-4ac -b+yVb’-4ac

1 3 1 1 2cx" 2cx"

[b—x/b2—4ac)AppellFl[erf,— .3+ 0, - s ]]])
n 2 2 n b+vVb?-4ac -b++b2-4dac

(18a3’bn3x1*n (b—xlb2—4ac +2cx”)

b++b>-4ac +2cx"
11
AppellF1[1+ —,

n 2

-

1 5 1 2cx" 2cx" ]]/
) + 7, - k)
2 N b+vb2-4ac -b+yVb2-4ac
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[(bx/b24ac] (oo —aac] ()2 (1030) (a0 (bscxT])?
1 1 1 1 2cx" 2cx"
—4(a+2an)AppellF1[1+—,— =5 2+ =, - }
n 2 2 n b+\/b2—4ac ~b+ -4ac
1 1 3 1 2cx" 2cx"
+4/b 4ac)AppellF1 2+ —, =, =, 3+ —, - s ]*
n 2 2 n b+vb2-4ac -b+Vb2-4ac

1 3 1 1 2cx" 2cx"

[ -4/ b 4ac)Appe11F1 —5 T —5 3+ —, - 5 ] +
n 2 2 N b+vb2-4ac -b+Vb2-4ac

(3a2b3n3x1*”[ —/b?-4ac +2cx"

1 1 1 1 2cx" 2cx"
AppellFl[1+ =, =, =, 2+ ~, - /
n 2 2 n -4dac 7b+\/b274ac
2c(b 4ac)( 4ac]<1+n)2(1+3n) (a+x”(b+cx"))3/2
1 1 1 1 2cx" 2cx"
-4 (a+2an) AppellF1[1+ —, =, =, 2+ —, - s ]+
n 2 2 N b+vb2-4ac -b+yb2-4ac
1 1 3 1 2cx" 2cx"
+1/b 4ac)AppellF1 2+ —, —, —, 3+ —, - P ]*
n 2 2 n -4ac -b++Vb2-4ac

"
1 3 1 1 2cx" 2cx"
[ -4/ b 4ac)Appe11F12+—,—,—,3+—,— s ] -
2 n

n 2 b+vb2-4ac -b++/b2-4ac
(12a4 —+/b?-4ac +2cx" +1/b>-4ac +2cx"
1 1 1 1 2cx" 2cx"
AppellFl[ = =y 1+ —, - } /
n’ 2 2" 0’ b b aac bib aac

2
[(bxlb24ac] (b+M) (1+2n) (1+3n) (a+x" (b+cx"))??

1 1 3 1 2cx" 2cx"
( +4/b 4ac)nx”AppellF1[1+—,—,—,2+—— , -
"2 2" " 0’ p b dac biyb? dac
1 3 1 1 2cx" 2cx"
( +1/b*-4ac nx”AppellF1[1+f, —y T 2+ —, - > ]*
n 2 2 N b+vb2-4ac -b+Vb2-4ac
1 1 1 1 2cx" 2cx"
4a(1+n) AppellFl[ =, =, =, 1+, - s +
n 2 2 N bivb2-4ac -b+Vb2-4ac

+1/b?-4ac +2cx"

(3 a®b%n?x

1 1
AppellFl[~, =,
2

1 2cx" 2cx"
, 1+ —, - } /
n b+\/b2—4ac -b+ -4ac

b+w/b2—4ac) (1+2n) (1+3n) (a+x" (b+cxn))??

=]
— NPk

; 3 1 2cx" 2cx"
(b+ b—4ac)nx AppellF1| , o, 24+ 4, - s | -
n 2 N b++vb2-4ac -b++b’>-4ac
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3 1 1 2cx" 2cx"
(_b+\/m nx”AppellF1[1+*, —, T 2+ —, - ) ]_
22 N bs/b2-dac -b:+VbZ-dac
1 1 1 1 2cx" 2cx"
4a(1+n) AppellFl[ =, =, =, 1+, - s -
n" 272" 0"y Vb dac beb? dac

24a*n®x |b-+/b?2-4ac +2cx"| |b++/b?-4ac +2cx"
1 1 1 1 2cx" 2cx"
AppellFl[=, =, =, 1+, - , }/
n 2 2 N b+vb2-4ac -b+vb2-4ac

[(bJb24ac](b+vﬁ?_l§?)(1+zm (1+3n) (a+x" (b+cxn))>?
[(b + m) n X" AppellF1|[1 + l,

1 3 1 2cx" 2¢cx"
-, —,2+_,— ) ]_
n 2 2 N b++vb2-4ac -b+Vb2-4ac
5 1 3 1 1 2cx" 2cx"
(7b+ b-4ac nx"Appe11F1[1+—, — T 2+ 7, - ) ]7
n 2 2 n b+vb>-4ac -b++/b2-4ac
1 1 1 1 2cx" 2cx"
4a(1+n) AppellFl[ =, =, =, 1+, - B ]
n 2 2 n b+vVb2-4ac -b++vVb2-4ac

Problem 580: Result more than twice size of optimal antiderivative.

3/2

dx

J(a+bx”+cx2”)

x2

Optimal (type 6, 150leaves, 2 steps):

5 1 3 3 1-n 2cx" 2cx"
~[lay/a+bx"+cx?" AppellF1[-~=, - =, - =, - , - , - ] /
n 2 n b-+vb2-4ac b+vb2-4ac

2cx" 2cx"

b-+Vb%2-4ac b+Vb2-4ac

X [1+

Result (type 6, 3181 leaves):

5 4ac-24acn+3b%2n?+32acn? b(—2+7n>x’1*" c x1+2n
AJa+bx"+cx" +

4c(-1+n) (-1+2n) (—1+3n)x+2<—1+2n) (-1+3n) +—1+3n

(12a3bn2x1+n (b—x/b2—4ac +2cx"| |b++/b® -4ac +2cx"

-1+n 1 1 1 2cx" 2cx"
AppellF1] 3 2o, - }/

n 2" n’ bib?-dac -bsbP_dac
[(bJb24ac](b+db24ac)(1+ny(1+3n)(a+w(b+cxw)wz

5 1 1 3 1 2cx" 2cx"
(b+ b’-4ac | nx"AppellF1[2-~, =, =, 3-~, - s ] -
n 2 2 N b+yVb2-4ac -b+yb2-4ac
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3 1 1 2cx" 2cx"
(_b+\/m nx”AppellFl[Z—f, — —5» 3-—, - ) ]+
2 2 N psvb2-4ac -b+b2-4ac
-1+n 1 1 1 2cx" 2cx"
4a (1-2n) AppellF1]| sy —s 2-—, - s -
n 2 2 N pivb2-4ac -b++/b2-4dac
(.:Sazbgnzx1+n (b—x/b274ac +2cx" (b+x/b274ac +2cx”)

-1+n 1 1 1 2cx" 2cx"
AppellF1| o ;,27—,7 }/

)
n b+Vb2-4ac -b+vb%2-4ac
[c (b

n
7m] (mm) (-14n)% (-1+3n) (a+x" (b+cx"))>?
[(b+m)nx”AppellF1[2—l, 12358, 2cX 2ex ] -

- )
n 2 2 N b+vb2-4ac -b+Vb?-4ac

1 3 1 1 2cx" 2cx"
nx"AppellF1[2- =, =, =, 3-~,
202

- 2
n b+vVb2-4ac -b+vb%2-4ac
1 2cx" 2cx" ]]J

(7b+ b2-4ac

+

+Nn

11
4a (1-2n) AppellFi| o ;,27—,7 s

n n b+vb>-4ac -b++/b2-4ac
18abn3x 1™ (b—xlb2—4ac +2cx"| |b++/b® -4ac +2cx"

-1+n 1 1 1 2cx" 2cx"
AppellFl[ s ;, E, 2-—, - s } /
n

b+vVb>-4ac -b++b2-4ac

[(b‘\/m] (b+\/m) (-1+n)%(-1+3n) (a+x" (b+cx"))??

5 1 1 3 1 2cx" 2cx"
(b b 74ac)nx”AppellF1[277, — T 3-—, - s ]*
n- 2 2 N pivb2-4ac -b+/b?-4ac
5 1 3 1 1 2cx" 2cx"
(—b+ b-4ac nx”AppellFl[Z——, > 5 3-—, - ) ]+
n 2 2 N b+vb2-4ac -b+b -4ac

-1+n 1 1 1 2cx" 2cx"
4a (1-2n) AppellF1] , =, =, 2-=, - B e
n 2 2 N bivb2-4ac -b+b2-dac
(3a2b3n3x1*“(b—ﬂb2—4ac +2cx" (b+x/b2—4ac +2cx”)
-1+n 1 1 1 2cx" 2cx"
AppellF1| , o, S, 2-5, - s }/
n 2 2 N bivb2-4ac -b+Vb2-4d4ac

2c (bfx/b2—4ac] (b+m1 (-1+n)2(-1+3n) (a+x" (b+cx"))>?
/b

1 1 3 1 2cx" 2cx"
[(b ~/ 2—4ac)nx”AppellF1[2——, -, =, 3-—, - ’ ] -
n 2 2 N bp+vVb2-4ac -b+yVb2-4ac
2 3 1 1 2cx" 2cx"
[7b+ b-4ac nx”AppellFl[Zf*, s Ts3-—, - ) "
n 2 2 N pi+vb2-4ac -b++/b2-4ac
n 1 1 1 2cx" 2cx"
4a (1-2n) AppellFi| s s —s 2y - s +
n 2 2 N bivb2-4ac -b+b?-dac
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b++/b>-4ac +2cx"

(12a4n2 (—b+x/b2—4ac ~2cx"

1 1 1
AppellFl[- =, =, —
n 2 2

-1+n 2cx 2cx }J/
’ n ’ b+\/b2—4ac -b+ -4ac
[ foranc] oo aac | (-2ozn] (-aeam)x(aent (brew)] 2

1 1 1 -1+n 2cxn 2cx"
-4a (-1+n) AppellF1[-~, =, =, , - s +

n 2 2 n b+vVb2-4ac -b+Vb2-4ac
2cx"

-1+n 1 3 1 2¢cx"
b+«/b2_4acJAppellF1[ L s |+
n 2 2 N b+vb2-4ac -b+vb2-4ac
-1+n 3 1
[b—x/b2—4ac ) AppellF1] ML
n 2 2
cxn

n

nXx

5 1 2cx" 2¢c }]]
n b+\/b2—4ac -b+ -4ac
(3a3b2n2(—b+x/b2—4ac—2cx” b++/b?>-4ac +2cx"
1 1 1 -1+n 2cx" 2cx"
AppellFl[-~, =, =, , - s ] /
n 2 2 n b+vb2-4ac -b+vb2-4ac

[c(b—m]( b2—4ac)(—1+2n) (—1+3n)x(a+x”(b+cx”))3/2
1 -1+n 2cx" 2cx"
74a<71+n) AppellFl[—f =, =, , - , .
n 2 2 n b+vb2-4ac -b+vVb2-4ac
-1+n 1 3 1 2cx" 2cx"
nx" b+\/m)AppellF1[ AL T , ] +
no 2 2 N pib2-4ac -b+b*-4dac
-1+n 3 1
[b—\/m) AppellF1] : s = —»
n 2 2
1 2cx" 2cx"
2- 5, - ]
n b+\/b2—4ac -b+ -4ac
1
24 a%*n? (—b+m—2cx“ b+\/m+2cx“ AppellFl[-—, =,
n 2

2 n 7 bobT dac _b:b dac
[(b\/b24ac] (b+xlb274ac) (-1+2n) (-1+3n) x (a+x" (b+cx”))3/2

-1+n 2cx" 2cx" ]

) » )
n b+Vb?-4ac -b+vb%2-4ac

1 -1+n 2cx" 2cx" ]/

+

-4a (-1+n) AppellF1[-~, —
n 2

)

1
2

2cx"

-1+n 1 3 1 2cx"
b+\/b2—4ac)AppellF1[ : y —y —y2-—, - s ]+
n 2 2 N bs+vb2-4ac -b+vb2-4ac

n

nXx

-1+n 3 1 1 2cx" 2cx"
[b—«/b2_4ac)Appe11F1[ : s T T 2-—, — > }
n 2 2 N prvb2-4ac -b+Vb2-4ac
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Problem 581: Result more than twice size of optimal antiderivative.

3/2

dx
3

J(a+bx”+cx2”)

X

Optimal (type 6, 152 leaves, 2 steps):

N n 2 3 3 2-n 2cx" 2cx"
~|layJa+bx"+cx®" AppellF1[- =, - =, - =, - , - , - ]/
n 2 2 n b-vVb2-4ac b+vVb2-4ac

2y |1 2cx" 1 2cx"
X f_ 4

b-+/b2-4ac b+vVb2-4ac

Result (type 6, 3165 leaves):

AJa+bx"+ex2" + +
8c<—2+n) (—1+n> (—2+3n)x2 4(—1+n) (—2+3n) -2+3n
24 a3 bn? x 2" (b—x/b2—4ac +2cx"| |b+a/b?-4ac +2cx"

-2+n 1 1 2 2cx" 2cx"
AppellFl[ , ;, = 2- =, - } /

l6ac-48acn+3b2n?2+32acn? b (-4+7n) x2" cxz*“]
+

)

2 n b+vb2-4ac -b++vb2-4ac

[(b‘m] (b+m) (—2+n)2 (-2+3n) (a+x" (b+cx”))3/2

> 2 1 3 2 2cx" 2cx"
(b+ b —4ac)nx”AppellF1[2—f, —y =5 3-—, - s -
n 2 2 N b+vb2-4ac -b++vb*-4ac

5 2 3 1 2 2cx" 2cx"
(—b+ b‘-4ac nx”AppellFl[Z—*, s >3-, - ) ]_
n 2 2 n b+vVb2-4ac -b+vVb2-4ac
-2+n 1 1 2 2cx" 2cx"
8a (-1+n) AppellFi| s Ty s 2- —, - s -
n 2 2 n b+vb?2-4ac -b+i/b%*-4ac

(Gazbg'nzx2+n (b— b?-4ac +2cx”) (b+x/b2—4ac +2cx”)

-2+n 1 1 2 2cx" 2cx"
AppellF1| , o, S, 2o, - s ] /
n 2 2 N p+vb2-4ac -b+/b*-4ac

[c (b—x/b2—4ac] (bm) (-2+n)2 (-2+3n) (a+x" (b+cxn))>?
[(b+w/b2—4ac)nx”AppellFl[Z—E, %,

3 3 2 2cx" 2cx"
n 2 N b++vb2-4ac -b++b’>-4ac
> 2 3 1 2 2cx" 2cx"
[7b+ b’-4ac nx"AppellFl[Z—*, s 75 3-—, - ) -
n 2 2 N b+vb2-4ac -b+Vb2-4ac
+n 1 1 2 2cx" 2cx"
8a (-1+n) AppellF1| s T T 2-—, - s -
n 2 2 N b+vb2-4ac -b+Vb2-4ac

(18a3bn3x2+n (bfx/b274ac +2cx"| |b++/b®>-4ac +2cx"
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-2+n 1 1 2 2cx" 2cx"
AppellF1| I ;,27—,* > ] /

: N b+vVb?-4ac -b+Vb’-4ac
[(b—xlb2—4ac] (b+x/b2—4ac) (-2+n)? (-2+3n) (a+x" (b+cx"))??

5 2 1 3 2 2cx" 2cx"
(b b —4ac)nx”AppellF1[2——, =, =,3-—, - s ] -
n 2 2 N p+vb2-4ac -b+/b2-4ac
5 3 1 2 2cx" 2cx"

(7b+ b’-4ac | nx"AppellF1[2-~, =, =, 3-~, - s

n 2 2 N pivb2-4ac -b+/b2-4dac
-2+n 1 1 2 2cx" 2cx"
8a (-1+n) AppellF1| s s e 2 —y - s +
n 2 2 N pivb2-4ac -b++/b2-4ac
(3a2b3n3x2*“(b—xlb2—4ac +2cx"| [b++/b?-4ac +2cx"
-2+n 1 1 2 2cx" 2cx"
AppellF1| y —y 2o, - , ] /
n 2 2 N b+vb2-4ac -b+Vb2-4ac

[Zc (b— b2_4acJ (b+\/m] (-2+n)% (-2+3n) (a+x" (b+cx"))??

2 1 3 2 2cx" 2cx"

[(b+xlb24ac)nx”AppellF1[2, — 75> 3-—, - s ]’
n 2 2 N b+Vb?-4ac -b+Vb-dac

(—b+x/b2—4ac

2 1 2 2cx" 2cx"
nx"AppellF1[2- =, =, =, 3- ~,
n 2

- k]
n b+vb2-4ac -b++b%2-4ac

-2+n 1 1 2 2cx" 2cx"
8a (-1+n) AppellFi| s —s =3 2-—, - s +
n 2 2 N b+vb2-4ac -b+vb?-4ac

(6a4n2 [—b+x/b2—4ac —2cx" (b+x/b2—4ac +2cx”)

1 -2+n 2cx" 2cx"
y o y - ) } /
2

n b+Vb2-4ac -b+yb2-4ac

[(bxlb24ac] (b+M) (-1+n) (-2+3n)x? (a+x" (b+cx"))>?

2
AppellF1l [— -
n

N |

2 1 1 -2+n 2cx" 2cx"
-4a (-2+n) AppellF1[-—, =, =, s - s +
n 2 2 n b+vVb2-4ac -b++b’-4ac

> -2+n 1 3 2 2cx" 2cx"
b++/b —4ac)AppellF1[ y Ty Ty 2 —, — R
2 2

nx”(

n n’ bivBZ-dac  -bsBT_dac
[b— /b274ac)AppellF1[72n+n, S, g,
2_3’_ 2cx" , 2cx" }J] )
N b+vbl-4ac -b+yVb’-4ac

(.:Sag’bzn2 (7b+«/b274ac ~2cx"| |b++/b*-4ac +2cx"

1 -2+n 2cx" 2cx"
> o K] } /
2

- 3
n b+Vb2-4ac -b+yb2-4ac

2
AppellF1[- =,
n

N |

] .

} +
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2c (bfx/b274ac] (b+m] (-1+n) (-2+3n) x? (a+x" (b+cx"))??

2 1 1 -2+n 2cx" 2cx"
-4a (-2+n) AppellF1[-—, =, —, s - s ] +
n 2 2 n b+vb2-4ac -b++vb®-4ac

-2+n 1 3 2 2cx" 2cx"
nxn(b+ﬂb24achpp911Fl[ : y Ty T, 2-—, - B }‘F
n 2 2 N p+vVb2-4ac -b+b*-4ac

-2+n 3
(b7«/b274ac)AppellF1[ =, 2,
n 2

Xn

e ey

n b+vb%2-4ac -b+ib*-4ac

2 1
(Ga“n3 [—b+xlb2—4ac -2cx" (b+xlb2—4ac +2cx”) AppellF1[- =, =,
n 2

3

1
2

1 -2+n 2cx" 2cx" ]]/
2" n " b.bl-sac -b+vVb?-dac
[(b—xlb2—4ac] (b+x/b2—4ac) (-1+n) (-2+3n) x? (a+x" (b+cx"))>?

2 1 1 -2+n 2cx" 2cx"
-4a (-2+n) AppellF1[-—, =, —, , - s +
n 2 2 n b+vVb2-4ac -b++/b2-4ac

-2+n 1 3 2 2cx" 2cx"
nx“(b+«/b24ac)AppellF1[ ML s |+
n 2 N bivb2-4ac -b+vVb%2-4ac

-2+n 3 1 2 2cx" 2cx"
b forane |mpperira[ 270, 2,15 2 , 1))
n

2 2 n b+vb%2-4ac -b+i/b*-4ac

Problem 582: Result more than twice size of optimal antiderivative.

X3
J dx
Va+bx"+cx"
Optimal (type 6, 148 leaves, 2 steps):

2cx" 1 2cx"
+

b-+Vb%*-4ac b+Vb2-4ac
4 1 1 4+n 2cx" 2cx" 5
AppellFl|—, =, =, , - ]/[4xla+bx”+cx”
2

2 n b-+vb2-4ac b+vb2-4ac

x* 1+

=]

Result (type 6, 415leaves):
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b++/b?>-4ac +2cx"

—([a2 (4+n) x*

—_

b-+/b?’-4ac +2cx”)

4 1 1 4+n 2cx" 2cx"
AppellFl[*, ) » K] ] /
n 2 2 n b+vVb2-4ac -b+Vb2-4ac

(a+x” (b+cx”))3/2

—

([bm) (b+m

4 1 1 4+n 2¢cx" 2cx"
-4a (4+n) AppellFl|—, —, =, , - s +
n 2 2 n +vVb*-4ac -b++/b>-4ac

b
4+n 1 3 4 2cx" 2cx"
n x" b+xlb2—4ac)Appe11F1[ - y o, T, 24—, - s ]+
n 2 2 N b+vb2-4ac -b+vb2-4ac

4+n 3 1

(b—x/b2—4ac]AppellF1[ =, 2,5,
n 2 2

4 2cx" 2¢c
2+ —,

>

Xn
_b+\/b2—4ac ’ -b++/b%2-4ac ]]]]]

Problem 583: Result more than twice size of optimal antiderivative.

2

X
J dx
Va+bx"+cx2"
Optimal (type 6, 148 leaves, 2 steps):

2cx" 1 2cx"
+

b-+Vb%?-4ac b+Vb%2-4ac

3 1 1 3+n 2cx" 2cx" N on
AppellF1[ =, =, >’ s - ]/(3\/a+bx +CX

n 2 n b-vVb2-4ac  b+Vb2-4ac

x3 1+

Result (type 6, 417 leaves):
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43? (3+n) x3

b-+/b’-4ac +2cx”) (b+x/b2—4ac +2cx"

3 1
AppellFl[f, -
n 2

3+n 2cx" 2cx" ]]/
y 3
n b+Vb2-4ac -b+vb%2-4ac

1
5’
(3 [b—\/m) (b+M] (a+x” <b+cx”)>3/2

3 1 3+n 2cx" 2cx"
~4a (3+n) AppellF1][ =, —, —, ’ - s +
n 2 2 n +vVb*-4ac -b++/b>-4ac

n

n X

b
3+n 1 3 3 2cx" 2cx"
b+x/b2—4ac)Appe11F1[ : R s

n 272" T pyb aac bbb dac
3+n 3
(b—\/b2—4ac]AppellF1[ . s —
n 2
3 2cx" 2c
2+ —,

Xn
n _tJJr\/mJ _b+m]]]]]

) )

1
2

Problem 584: Result more than twice size of optimal antiderivative.

X
J dx
Va+bx"+cx2"
Optimal (type 6, 148 leaves, 2 steps):

2cx" 1 2cx"
+

b-+Vb%?-4ac b+Vb%2-4ac
2 1 1 2+n 2cx" 2cx" 5
AppellFl[—, =, =, s - ]/(Zx/a+bx”+cx“
2

n 2 n b-vVb2-4ac b+Vb2-4ac

X2 1+

Result (type 6, 415leaves):

b-+/b’-4ac +2cx”) (b+x/b2—4ac +2cx”)

2 a2 (2+n) X2

2 1
AppellF1 [ - —
n 2

1 2+n 2cx" 2cx" ]]/
y o y )
2 n b+Vb2-4ac -b+vb%2-4ac

([bMJ (b+m] (a+x" (b+cx"))??

2 1 1 2+n 2cx” 2cx"
-4a (2+n) AppellFl[—, =, =, s - s ]+

n 2 2 n b+vVb2-4ac -b++/b2-4ac

2+n 1 3 2 2cx" 2cx"
n x" b+x/b2—4ac)Appe11F1[;, —y Ty 24+ —, - s
n 2 2 N bivb2-4ac -b+Vb2-4ac
2+n 3 1
(b—x/b2,4ac]AppellF1[ =, 5,
n 2 2
2 2cx" 2c

2+ —,

Xn
n _tJJr\/mJ _b+\/m]]]]]
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Problem 585: Result more than twice size of optimal antiderivative.

1
J dx

Va+bx"+cx2n

Optimal (type 6, 139leaves, 2 steps):

1 2cx" 2cx"
X 1+ — 1+ ——
Va+bx"+cx2n b-+vb?-4ac b+vb2-4ac
1 1 1 1 2cx" 2cx"
AppellFl[ =, =, =, 1+, -
n 2 2 n

b-+vb%2-4ac ’ b++Vb%2-4ac
Result (type 6, 400 leaves):

b-+/b?-4ac +2cx"

1
AppellFl[f,
n

4 a2 (1+n) X

b++/b?-4ac +2cx"

2cx" 2cx" ]]/
- 3
b+vb2-4ac -b+vVb%2-4ac

([bm) (b+m] (a+x" (b+cx"))>?

((b+ b2-4ac

)

1 1
-, — 1+
2 2

=

1 1 3 1 2cx" 2cx"
nx" AppellF1[1+ Ty T2+ 7, - s } -
n 2 2 N bs+vb2-4ac -b+Vb*-4ac
2 1 3 1 1 2cx" 2cx"
(—b+ b-4ac nx”Appe11F1[1+7, -y = 2+ —, , -
n 2 2 N pivb2-4ac -b+Vb2-4ac
1 1 1 1 2cx"
4a (1+n)AppellFl[=, =, =, 1+~,
n 2 2 n

2¢cx" ]]]
- 3
b+vb2-4ac -b+vVb%2-4ac

Problem 587: Result more than twice size of optimal antiderivative.

1
J dx
X2

Va+bx"+cx2h

Optimal (type 6, 149leaves, 2 steps):
2cx" 2cx"
1+ ——mMm —— |1+ ———————
[\/ b-+Vb%>-4ac \/ b++Vb%2-4ac

1 1
AppellFl[—f, —
n 2

1-n

)

2cx"

) E

1 2cx"
2

n

/

x+/a+bx"+cx?"

_ s ]
b-+/b2-4ac b+Vb%2-4ac

Result (type 6, 415leaves):
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43? (—1+n) (—b+x/b2—4ac -2cx"| |b+r/b2-4ac +2cx"

1 1 1 -1+n 2cx" 2cx"
AppellFl[—f, =, ]/

)

- )
n2 2 n b+Vb2-4ac -b+Vb?-4ac

([bm) (b+m

X (a+x” (b+cx”))3/2

1 1 1 -1+n 2cx" 2cx"
~4a (-1+n) AppellF1[-~, =, =, > - s ] +
" 272" 0 7y b dac b.vB dac
-1+n 1 3 1
n x" (b+w/b2—4ac)Appe11F1{ L =
n 2 2 n
2cx" 2cx" 5
- , ]+[b— b—4ac)
b+vb?2-4ac -b+ib%*-4ac
-1+n 3 1 1 2cx" 2cx"
AppellF1| , =, S, 2-5, - s ]
n 2 2 N b+vVb2-4ac -b+yb2-4ac

Problem 588: Result more than twice size of optimal antiderivative.

1
J dx
x> Va+bx"+cx"
Optimal (type 6, 151 leaves, 2 steps):

2cx" 2cx"
- 1+ —— 1y —M——
b-+/b*-4ac b+vVb2-4ac
2 1 1 2-n 2cx" 2cx"
AppellFl{——, s T - > - > - ] /
n 2 2 n b-vb2-4ac b+b2-4ac

Result (type 6, 415leaves):

2x%+/a+bx"+cx2"

| 113
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—([Za2 (—2+n) (—b+x/b2—4ac -2cx"| |b+r/b2-4ac +2cx"

2 1 1 -2+n 2cx" 2cx"
AppellFl[—f, - ) ] /
n 2 2 n b+vVb2-4ac -b+vb2-4ac

([bm) (b+m

X2 (a+xn (b+cx”))3/2

1 -2+n 2cx" 2cx"
—4a(—2+n)Appe11F1[—— — = y - s ]+
n 2 2 n b+vVb?-4ac -b+Vb2-4ac
-2+n 1 3 2
n x" (b+w/b2—4ac)Appe11F1{ L =
n 2 2 n
2cx" 2cx" 5
- , ]+[b— b—4ac)
b++Vb2-4ac -b++vb%>-4ac
-2+n
AppellF1| ,

3 1 5 2 2cxn 2¢cx" ]JJ]
ERRE] I )
n 2 2 N p+vb2-4ac -b++/b2-4ac

Problem 589: Result more than twice size of optimal antiderivative.

3
dx
J(a+bx”+cx2“)3/2

Optimal (type 6, 151 leaves, 2 steps):

4 2cx" 2cx"
1y ———— 1y ——
-Vb%2-4ac b+vVb2-4ac

I

4 +n 2cx" 2cx"

303 S
AppellFl|—, =, =, , - , - ] /(4a\/a+bx“+cx“J
2 2 n b - b2

-4ac b+vb2-4ac

=)

Result (type 6, 1947 leaves):

1 2-2ac+bcx") (a+x" (b+cx))
3/2 ( *

a (7b2+4ac) (a+xn (b+cx”

-4/b*-4ac +2cx"

n

64a’bc (2+n X"

+1/b?-4ac +2cx"

4+n 1 1 4 2cx" 2cx"
AppellF1| s ,f,2+f,- s }/
n 2 2 b+vb2-4ac -b++/b%?-4ac
([b+ b2 - 4ac)[b+\/ 4ac) (4 +n) (b+x/b274ac n x"
4 1 3 4 2cx" 2cx" B
AppellF1[2+ —, =, =, 3+ —, - s 7(7b+ b74ac]
n 2 2 N pivb2-4ac -b+/b2-4ac
4 3 1 4 2cx" 2cx"
nx"AppellF1[2+ —, =, =, 3+ —, - s -
n 2 2 N b+vb2-4ac -b+Vb2-4ac
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b+x/b274ac
b++/b?>-4ac +2cx"

4 + 1 1 4 2cx" 2cx"
8a (2+n) AppellF1]| s, S, 2+ —, e
n 2 n b+ —dac

[a2 (4 +n) (bfx/b274ac +2cx"

4 1 1 4+n 2cx" 2cx"
AppellFl[—, =, =, s - s ] /
n 2 2 n b+vVb2-4ac -b++vb2-4ac
4 1 1 4+n 2cx" 2cx"
4a(4+n)Appe11F1[— —5 5 — B ]*
n 2 2 n b+vVb2-4ac -b++vb2-4ac
4+n 1 3 4 2cx" 2cx"
nx" b+x/b2—4ac)AppellF1[ : s, 24—, - s |+
n 2 2 N b+vb2-4ac -b+vb2-4ac
4+n 3 1 4 2cx" 2cx"
(b—«/b2_4ac]AppellF1[ : s T T 24 —, — B ]J—
n 2 2 N b+yvb2-4ac -b+vb2-4ac

b++/b?>-4ac +2cx"

[ab2 (4+n) (b—x/b2—4ac +2cx"

4 1 1 4+n 2cx" 2cx"
AppellFl[—, =, =, , - s ]/
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
4 1 1 4+n 2cx" 2cx"
4c|4a (4+n) AppellF1[—, =, =, , - s ] -
n 2 2 n b+vb2-4ac -b++b2-4ac
4+n 1 3 4
n x" b+x/b2—4ac)Appe11F1[ i , =, =, 24—,
n 2 2 n
2cx" 2cx"
- , ]+[b—x/b2—4ac)
b+vb2-4ac b+vb2-4ac
4+n 3 1 4 2cx" 2cx"
AppellFl{ y T T2+, - ) } -
n 2 2 N bivb2-4ac -b+Vb2-4ac
43% (4+n) (b—x/b2—4ac +2cx"| |[b++/b>-4ac +2cx"
4 1 1 4+n 2cx" 2cx"
AppellFl[f -, —> 5 — s ]/
n 2 2 n b+vVb2-4ac -b++b2-4ac
4 1 1 4+n 2cx" 2cx"
4a (4+n) AppellFl[— —5 T >~ ) -
n 2 2 n b+vb2-4ac -b++vb2-4ac

3 4

4+n 1
(b+x/b2—4ac)AppellF1[ : y =y, 2+ —,
n 2 2 n
2cx" 2cx"
s ]+[bf\/b2—4ac)

n x"

+Vb%2-4ac b+Vb2-4ac
4+n 3 1 4 2cx" 2cx"
AppellF1] T, S, 24—, - s ] +
n 2 2 n +v/b2-4ac -b+Vb2-4d4ac

b
b++/b>-4ac +2cx"

2ab? (4+n) (b \Jb?-4ac +2cx"
4 1 1 4+n 2cx" 2cx"
AppellFl[—, =, =, > - > ] /
n 2 2 n b+vVb2-4ac -b++vb2-4ac
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4 1 1 4+n 2cx" 2cx"
4a (4+n) AppellFi[—, =, =, , - , |-
n 2 2 n b+vVb2-4ac -b++b2-4ac
4+n 1 3 4
nx" (b+xlb2—4ac)AppellF1[ : , =, =, 24—,
n 2 2 n
2cx" 2cx" 5
- s ]+[b— b—4ac)
b+vb?-4ac -b++/b2-4ac
3 1 4 2cx" 2cx"
AppellF1| R A ]
n 2 2 n" b.vb? dac b+ ~4dac

Problem 590: Result more than twice size of optimal antiderivative

2

x
dx
J(a+bx"+cx2”)3/2

Optimal (type 6, 151 leaves, 2 steps):
2cx"

3 2cx"
¥ o1y — 1+
b-+vb2-4ac b+vb2-4ac

3 3+n 2cx" 2cx" 5
s , - , - ]/[3a«/a+bx”+cx”
b-+Vb%*-4ac b++vb2-4ac

3
AppellFl[ =, =, =
n 2 n

Result (type 6, 2229 leaves):
2x3 (-b*+2ac-bcx")

a (—b2+4ac) nva+bx"+cx2"
—/b?-4ac +2cx" ++/b?-4ac +2cx"

2cx" 2cx" ]]/

24abc(3 2n x3+n

3+n 1 1 3
AppellF1| s —y —, 24—, - ,
n 2 2 N pb+vb2-4ac -b+Vb2-4dac

[(—b2+4ac (b A/ b 4ac)[ +4/b 4ac)n(3+n) (a+x" (b+cx"))??
5 3 1 3 3 2cx" 2cx"
( +4/b —4ac)nx”AppellF1[2+—, -, —y 3+ —, - P -
n 2 2 N pivb2-4ac -b+/b2-4ac
3 3 1 3 2cx" 2cx"
(7b+«/b274ac nx"AppellF1[2+ =, =, =, 3+, - S
n 2 2 N pivb2-4ac -b+/b2-4ac
+ 1 1 3 2cx" 2cx"
4a (3+2n) AppellFi| , =, =, 2+, - s e
n 2 2 N bivb2-4ac -b+V/b2-4ac

b++/b’>-4ac +2cx"

b-+/b’-4ac +2cx"

4 a b? (3+n) x3

3 1 1 3+n 2cx" 2cx"
AppellFl[*, 5 T > - s } /
n 2 2 n b+Vb2-4ac -b+b2-4ac
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[3 (-b?+4ac) (bf b274ac] (b+m) (a+x" (b+cx“))3/2

3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellF1[ =, —, —, ’ - s ]+
n 2 2 n +Vb2-4ac -b+Vb2-4ac

b
3+n 1 3 3 2cx" 2cx"
b+«/b2—4ac)AppellF1[ - s T T 24—, - s ]+
2 2 Vvb%-4ac

n b+vb%2-4ac -b+

nx“(

3+n 3 1 3 2cx" 2cx"
[b—x/b2—4ac)Appe11F1[ L - P s ]]]J_

n 2 2 N bivb2-4ac -b+Vb2-4ac
b-+/b>-4ac +2cx" (b+x/b2—4ac +2cx"

(lsazc (3+n)x*

3 1 1 3+n 2cx" 2cx"
AppellFl[*, —5 T >~ } /
n 2 2 n b+vb2-4ac -b+ -4dac
[3 (-b*+4ac) (b—x/b2—4ac] b++/b 4ac)(a+x” (b+cx”))3/2
3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellF1[=, =, = s - s ]+
n" 2’2" n b+vVb2-4ac -b++vb2-4ac
3+n 1 3 3 2cx" 2cx"
nx"(b+\/b24aC)App611F1[ : ) T T, 24+ —, - > ]+
n 2 2 N p+yVb2-4ac -b+Vb2-4ac

3+n 3 1 3 2cx" 2cx"
[b—x/b2—4ac)AppellF1[ AL T s ]]]J—

n 2 2 N psivb2-4ac -b+b*-4ac
b-+/b’-4ac +2cx"| |[b++/b?-4ac +2cx"

3 1 1 3+n 2cx" 2cx"
AppellFl[f, —5 ) } /
n c

272 n b+\/m -b+ -4a

(8ab2 (3+n) x3

[(b2+4ac) (b— b2—4ac) [b+x/b2—4ac)n (a+x” (b+cx”))3/2
3 1 1 3+n 2cx" 2cx"
-4a (3+n) AppellFl[=, —, —, , - , |+
n 2 2 n +vVb2-4ac -b+Vb2-4ac

3 2cx" 2cx"

b
2 3+n 1 3
b++/b —4ac)AppellF1[ y Ty T 24—y — , ]+
2 2 -b++vb*-4ac

n b+vVb2-4ac

nx”(

3+n 3 1 3 2cx" 2cx"
[b—x/b2_4ac)Appe11F1[ : , o, 24—, - ] +
2 2 n b+\/b2—4ac -b+ -4ac

n
b-+/b?-4ac +2cx"| |b+~/b® -4ac +2cx"

1 3+n 2cx" 2cx" }]/
y o y -
n b+\/b274ac -b+ -4ac

[b+m) n(a+x" (b+cx”))3/2

16a’c <3+n) x>

3
AppellF1l [ -
n

N |
N

[(b2+4ac) (bf b2-4ac

N R —

3 1 3+n 2cx" 2cx"
-4a (3+n) AppellFl[ =, —, —, s - s ]+
n 2 n b+vb2-4ac -b++vb2-4ac
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3 2cx" 2cx"
T~ D ] +
n b+ b?

3+n 1
nx”( b+«/b2—4ac)AppellF1[ : s —»
n 2 -4ac -b++/b?2-4ac

3+n 3 1 3 2cx" 2cx"
oot e appentra 257, 22 2 1))
4ac

J
b+vb2-4ac -b++vb2-

Problem 591: Result more than twice size of optimal antiderivative.
X
J dx
(a+bxm+cx?n)??

Optimal (type 6, 151 leaves, 2 steps):

) 2cx" 2cx"
X 1y ———— 1+ —
-vb%2-4ac b+vb2-4ac

2 3 2+n 2cx" 2cx" n n
AppellFl[—, =, =, , - , - ] /[2a«/a+bx Y
n 2 2 n b - /b2

-4ac b++b2-4ac

Result (type 6, 1947 leaves):
1 ZXZ(— (b2—2ac+bcx”) (a+xrI (b+cx”))
a (—b2+4ac) (a+x“ (b+cx”))3/2

-+/b*-4ac +2cx"

+
n

16a%bc (1+n xn

+1/b?-4ac +2cx"

2+n 1 1 2 2cx" 2cx"
AppellF1| , = - ] /
n 2 2 n b+m -b+ —4dac

([bm)[ m) (2+n) (mm

n x"

2 1 3 2 2cx" 2cx" ~
AppellF1[2+ —s T T 3+ —, - > ] - (7b+ b2—4ac]
n 2 2 N ps+vb2-4ac -b+b*-4ac
2 3 1 2 2cx" 2cx"
nx”AppellFl[ZJr —, —y — 3+ —, - , -
n 2 2 N p+vVb2-4ac -b+b*-4ac
2+n 1 1 2 2cx" 2cx"
8a (1+n) AppellF1| , =, S22+ 5, - , e
n 2 2 n +vVb2-4ac -b++/b2-4ac

b++/b?>-4ac +2cx"

2 1 1 2+n 2cx" 2cx"
APPEJ.].F].[—, Ty T » - ) ] /
n 2 2 n b+vVb2-4ac -b++vb2-4ac
2 1 1 2+n 2cx" 2cx"
4a (2+n) AppellFl[—, =, —, 5 - , -
n 2 2 n b+vVb2-4ac -b++/b2-4ac

2+n 1 3 2 2cx" 2cx"
b+x/b2—4ac)AppellF1[ - y o, 24—, - ]+

n 2 2 N bivb2-4ac -b+Vb?-4ac
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2cxn 2cxn ]]]

2+n 2
(b—\/b2—4ac]AppellF1[ : y T, 24—, - ,
n 2 2 n b+vVb?-4ac -b++b2-4ac
b++/b?’-4ac +2cx"

[ab2 (2+n) (b—x/b2—4ac +2cx"
2 1 1 2+n 2cx" 2cx"
AppellFl[—, 5 s > - B ] /
n 2 2 n b+vVb2-4ac -b++vVb%-4ac
2 1 1 2+n 2cx" 2cx"
4c 4a<2+n>AppellF1[*, —s )~ ) }7
n 2 2 n b+vVb2-4ac -b+Vb2-4ac

1 3 2

2+n
b+x/b2—4ac)Appe11F1[ : , =, =, 24—,
n 2 2 n

2cx" 2cx"
- X s X ]+[b—«/b2—4ac)
b+vb2-4ac -b++vb2-4ac
+n 3 1 2 2cx" 2cx" }J]J
2)

2
AppellF1| , =, 2+, - s
n 2 N b+vb2-4ac -b+yb2-4ac
[2a2(2+n) (b—x/b2—4ac +2cxX"| |b+r/b2-4ac +2cx"

n x"

2 1 1 2+n 2cx" 2cx"
AppellFl[*, —5 T >~ ) ] /
n 2 2 n b+vb2-4ac -b++vb?-4ac
2 1 1 2+n 2cx" 2cx"
n 4a(2+n)Appe11F1[—, = = s - s ] -
n 2 2 n b+vVb2-4ac -b++vb2-4ac

3 2

2+n 1
(b+w/b2—4ac)Appe11F1[ i , =, =, 2+ 5,
n 2 2 n
2cx" 2cx"
|+ [b—«/b2—4ac)

- )

b+Vb2-4ac -

b

+n 3 1 2 2cx" 2cx" }J]J
— +
2

2
AppellF1| , S, S, 24—, - s
n b+vb2-4ac -b+i/b%?-4ac
b++/b? -4ac +2cx"

n x"

7.

[ab2 (2+n) (b— b?-4ac +2cx"

2 1 1 2+n 2cx" 2cx"
AppellFl[—, s T > - 2 ] /
n 2 2 n b+vVb2-4ac -b++vb*-4ac
2 1 1 2+n 2cx" 2cx"
cn 4a(2+n)AppellF1{*, —, = - s }‘
n 2 2 n b+Vb2-4ac -b+b2-4ac

1 3

2+n 2
(b+x/b2—4ac)AppellF1[ : , =, T, 24+,
n 2 2 n
2cx" 2cx"
|+ [b—x/b2—4ac)

nx"

- Bl
b+vVvb%2-4ac -b++vVb%-4ac
2+n 3 1 2 2cx" 2cx"
AppellF1| y T, S, 2+, - s ]
n 2 2 N bivb2-4ac -b+V/b2-4ac

Problem 592: Result more than twice size of optimal antiderivative.



120 | Mathematica 11.3 Integration Test Results for 1.2.3.2 (d x)~"m (a+b x~n+c x~(2 n))”p.nb

1
dx
J(a+bx"+cx2")3/2

Optimal (type 6, 142leaves, 2 steps):

2cx" 2cx"
X [14———— |1+ —
b-+vb2-4ac b+vb2-4ac

1 3 3 1 2cx" 2cx" . n
AppellFl[f, g, 5,1+7, - ]/[ax/a+bx +CX
n

- 3
n b-+Vb%?-4ac b++vb2-4ac

Result (type 6, 1876 leaves):
1

a(-b?+4ac) (a+x" (b+cx”))3/2

b2-2ac+bcx") (a+x" (b+cx"
2 x ,< >( < )> n 4a2bc(1+2n)x” b-+/b?-4ac +2cx"
n
1 1 1 1 2cx"
(b+m+2cx”) AppellF1[1+*, =y T 24—y -,
n 2 2 N pivbZ-4dac
2cx"
/([—b+ b2—4ac) [b+x/b2—4ac)n(1+n)
-b++/b%2-4ac
1 1 1 1 2cx" 2cx"
-4 (a+2an) AppellF1[1+ —, =, =, 2+ —, - s ]+
n 2 2 N b+vVb2-4ac -b+Vb2-4ac
1 1
n x" (b+w/b2—4ac)Appe11F1[2+—, =, 5,3+ 5,
n 2 2 n
2cx" 2cx" >
_ , ]+[b— b—4ac)
b+vb>-4ac -b++b2-4ac
1 3 1 1 2cx" 2cx"
AppellF1[2+ =, =, =, 3+ =, - , 1 -
n 2 2 N bs+vb2-4ac -b+vb2-4ac
2a* (1+n) (b—\/b2—4ac +2cx"| |b+r/b2-4ac +2cx"
1 1 1 1 2cx" 2cx"
AppellF1[=, =, =, 1+ =, - , ] /
n 2 2 N bp+vVb2-4ac -b+yVb2-4ac
5 1 1 3 1 2cx" 2cx"
[b+ bc-4ac nx"AppellF1[1+f, —y Ty 24—, - ) }‘
n 2 2 N ps+vb2-4ac -b+b*-4ac
. 13 1 1 2cxn 2cx"
(—b+ b -4ac anAPPe:LlFl[l‘f_: — T 2+ 7, - ) }_
n 2 2 N b+vb2-4ac -b+Vb2-4ac
1 1 1 1 2cx" 2cx"
4a (1+n)AppellFl[=, =, =, 1+ >, - , ]+
n 2 2 N b+vVb2-4ac -b+Vb2-4ac

[ab2 (1+n) (b—\/b2—4ac +2cX"| |b+r/b2-4ac +2cx"
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1 1
AppellF1[~, =,
n 2

2e[orofomaae

N |

1 2cx" 2cx" J
,1+_,* b} ] /
n b+vVb?-4ac -b+vb%2-4ac

1 2cx"
n x" Appe11F1[1+ e

2cx"
]—(—b+x1b2—4ac nx"
-b++b%2-4ac
1 3 1 1 2cx" 2cx"
Appe11F1[1+ s Ty T2+ 7, - s ] -
n 2 2 N b+vb2-4ac -b++b?-4ac
1 1 1 1 2cx" 2cx"
4a (1+n)AppellFl[=, =, =, 1+ >, - , e
n 2 2 N b+vb2-4ac -b++vb2-4ac

[2a2 (1+n) (b—x/b2—4ac +2cxX"| |b+r/b2-4ac +2cx"

1 1 1 1 2cx" 2cx"
AppellFl[f, = — 1+ —, - s ] /
n 2 2 N pivb2-4ac -b++/b2-4ac
1 1 3 1 2cx" 2cx"
(n[(b+x/b2—4ac nx"AppellF1[1+ =, =, =, 2+ —, - s ] -
n 2 2 N bi+vb2-4ac -b+Vb2-4ac
(—b+x/b2—4ac nx"
1 3 1 1 2cx" 2cx"
AppellFl[1+ =, =, =, 2+ ~, - s ] -
n 2 2 N pivb2-4ac -b+/b2-4ac

1 1 1 1 2cx" 2cx"
4a(1+n)AppellF1[—,;,—:1+_:* ] -
n

3
2 N b+vb2-4ac -b+yVb2-4ac
[ab2(1+n) [b—x/b2—4ac +2cx"| |b++/b*-4ac +2cx"

1 1 1 1 2cx" 2cx"
AppellF1[~, =, =, 1+ —, - s ] /
n 2 2 N b+yb2-4ac -b+vb2-4ac
2 1 1 3 1 2cx"
cn (b+ b’-4ac nx”AppellFl[lJr—, — T2+ =, -,
n 2 2 n b+vVb2-4ac
2cx"
- (oot -aac | nw
be/b? dac
1 3 1 1 2cx" 2cx"
AppellFl[lJr —y Ty T 2+ —, — s ] -
n"2°2" n’ y.ypzac -b.bl-dac
1 1 1 1 2cx" 2cx"
4a(1+n) AppellF1[ =, =, =, 1+ ~, - s ]
n 2 2 N b+vb2-4ac -b+Vb2-4ac

Problem 594: Result more than twice size of optimal antiderivative.

1
J dx
x2 (a+bx”+cx2“)3/2

Optimal (type 6, 152 leaves, 2 steps):
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2cx" 2cx"
- 1+ 14—
-4ac b+vb2-4ac
1 3 3 1-n 2cx" 2cx" 5
AppellFl[—f, —, =, - y - , - ] / axx/a+bx”+cx”]
n 2 2 n b-+b2-4ac b+Vb2-4ac

Result (type 6, 2225 leaves):
2 (-b?+2ac-bcx")

a(-b?+4ac)nxVa+bx"+cx?"
b-+/b’-4ac +2cx"| |[b++/b?-4ac +2cx"

-1+n 1 1 1 2cx" 2cx"
AppellF1| , =, =, 2o 5, ] /
C

n 2 2 n b+m ~b+ ~4a

[(b2+4ac) (bf\/m) [b+m) (-1+n)n (a+x" (b+cx))??

+

(8abc (—1+2n) x~1n

1 1 3 1 2cx" 2cx"
[(b+xlb24ac nx”AppellFl[Zf—, —s Ty 3-7, - B ]’
n 2 2 N b+vb2-4ac -b+Vb2-4ac
1 3 1 1 2cx" 2cx"
( ++/b*-4ac nx”AppellFl[Z—f, —y =5 3-—, - 5 ]*
n 2 2

n b+vVb2-4ac -b++vb%2-4ac

-1+n 1
4a (1-2n) AppellFi| )
n

1 2cx" 2cx" ]J
+

1
) - k)
2 n b+vVb2-4ac -b+vb%2-4ac

4ab2( 1+n { +1/b%2-4ac -2cx" ( ++/b?-4ac +2cx”)
1 1 1 -1+n 2cx" 2cx"
AppellFl[- =, =, =, , - ] /
n’ 2 2 n b+m b+ -4ac

x (a+x" (b+cx“))3/2

/ﬁ
o
N
+
IS
)
(@}
—

b- b2—4ac) [b+x/b2—4ac

1 1 -1+n 2cx" 2cx"
-4a (-1+n) AppellF1[-—, =, —, , - , .
n 2 2 n b+vb2-4ac -b+Vb2-4ac

ullli

-1+n
[ -+/b*-4ac ) AppellFl s

3
g

n 2 2
X

5 1 2cx" 2cx" })]]
oo, - , _
n b+vVb%2-4ac -b++vVb?-4ac

(16a2c <71+n) (7b+«/b274ac -2cx"| |[b+/b?-4ac +2cx"

1 -1+n 2¢cx" 2cx"
> T o K] } /
2

n b+\/b2—4ac -b+ -4ac

-1+n 1 3 1 2cx" 2cx"
++/b%?-4ac ) AppellFl y Ty T 2- 7, - ’ }*
2 2 N bivb2-4ac -b+vVb%2-4ac

1

3

AppellF1[- —
n

N |
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X (a+x” (b+cx”))3/2

(52 aac) (oot aac | [orofotase

-1+n 2cx" 2cx"
> > ]+

n b++vVb2-4ac -b++b’>-4ac
-1+n 1 3 1 2cx"
b+«/b2—4ac)AppellF1[ : s —y —y 2-—, - ,
n 2 2 b+vVb2-4ac
-1+n
(b7«/b274ac)AppellF1[ =
n

3

N |

1
[—4a (-1+n) AppellF1[- — ;

2cx" }Jr

nx“(
-b+Vb?-4ac

3
RE)
2
X

1 2¢cx" 2¢ ]]]
2775* } +
n b+\/b2—4ac -b+ -4dac

(SabZ (71+n (b+x/ -4ac -2cx" ( +1/b*-4ac +2cx”)
1 1 1 -1+n 2cx" 2cx"
AppellFl[- =, =, =, s - ] /
n’ 2 2 n b+m b+ -4ac

nx (a+x" (b+cx“))3/2

[(—b2+4ac) (b— b2—4ac) [b+m

1 1 1 -1+n 2cx" 2cx"
-4a (-1+n) AppellF1[-—, =, —, s - , N
n 2 2 n b+vVb2-4ac -b+Vb2-4ac
-1+n 1 3 1 2cx" 2cx"
++/b%-4ac ) AppellFl y Ty T 2- 7, - ’ } +
n 2 2 N b+vb2-4ac -b+Vb2-4ac
-1+n 3 1
( -4/b 4ac)Appe11F1 s T
n 2 2
5 1 2cx" 2cx" }J]]
=, - s _
n b+vVb?2-4ac -b+vb?-4ac

(16a2c <71+n) (7b+«/b274ac -2cx"| |[b++/b?-4ac +2cx"

1 1 1 -1+n 2¢cx" 2cx"
AppellFl[-~, =, =, s ] /
n 2 2 c

n ' bib2-dac  -bsbI-4a

[(-b2+4ac) (b-m) [b+m

nx (a+x" (b+cx“))3/2

1 1 1 -1+n 2cx" 2cx"
-4a (-1+n) AppellFl[-—, =, =, , - , +
n 2 2 n b+vVb2-4ac -b+Vb2-4ac

n

-1+n 1 3 1 2cx" 2cx"
n x b+x/b2—4acJAppellF1[ i , =, =, 2o, - s |+
n 2 2 b+vb2-4ac -b++yb2-4ac

n

-1+n 3 1 1 2cx" 2cx"
(b—x/b2—4ac)AppellF1[ : s Ty —s 2-—, - s ]
n 2 2 N p+vb2-4ac -b+/b>-4ac

Problem 595: Result more than twice size of optimal antiderivative.

1
J dx
x3 (a+bx“+cx2“)3/2
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Optimal (type 6, 154 leaves, 2 steps):

2cx" 2cx"
- 1+ ———— |1+ ———— AppellF1[-

-vVb%2-4ac b+vVb2-4ac
2-n 2cx" 2cx"
- , - , - ] /(Zaxlea+bx“+cx2“

n b-+vb?-4ac b+vb2-4ac

N W
N W

Result (type 6, 2221 leaves):
2 (-b2+2ac-bcx")

a(—b2+4ac)nx2\/a+bx”+cx2”
(32abc( 1+n X -+/b?-4ac +2cx" ( ++/b?-4ac +2cx"

-2+n 1 1 2 2cx" 2cx"
AppellF1| , =, =, 22—, - }J/

n 2’2 N b+vb2-4ac -b+ -4ac
[(—b2+4ac (b A/ b 4ac)[ +~/b 4ac)( 2+n)n(a+x" (b+cx"))??

2 1 3 2 2cx" 2cx"
[(b+x}b24ac)nx”AppellF1[2, —, T 3-—, - s ] -
n 2 2 N b+vb?-4ac -b+Vb-4ac

+

3 1 2 2cx" 2cx"
(—b+x/b2—4ac nx”AppellFl[Z—— — T 3- 7, - ) ]_
2 2 N b++vb2-4ac -b++Vb%>-4ac
-2+n 1 1 2 2cx" 2cx"
8a (-1+n) AppellFi| s —s =3 2-—, - s +
2 2 N b++vb2-4ac -b++b’>-4ac

(Zabz(—2+n [ +1b*-4ac -2cx" ( +1/b*-4ac +2cx”)
2 1 1 -2+n 2cx" 2cx"
AppellFl[ —s T T s~ }J/
n’ 2’ 2 n b+\/b2—4ac -b+ -4ac
[(b2+4ac) (b— b2—4ac) [b+x/b2—4ac X2 <a+x” (b+cx”>)3/2
2 1 1 -2+n 2cx" 2cx"
-4a(-2+n) AppellFl[- =, =, =, s - , |+
n’ 2 2 n b+vVb2-4ac -b++vb2-4ac

-2+n 1 3 2 2cx" 2cx"
+/b*-4ac ) AppellF1| , =, S, 2o 5, ]+
2 2

- B
n n b+Vb2-4ac -b+yb2-4ac

ulllG

-2+n 3
[ -4/b“-4ac ) AppellFl s T
n 2 2

2 2cx" 2cCcX
2_71

n b+vb2-4ac -b+yb2-4ac J]]
(b+x/b2—4ac +2cx”)

1 1 -2+n 2cx" 2cx"
T T y ~ ) } /
2 2

n b+Vb%2-4ac -b+vb2-4ac
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X2 <a+x” (b+cx”>)3/2

(52 aac) (oot aac | [orofotase

-2+n 2cx" 2cx"
> > ]+

n b++vVb2-4ac -b++b’>-4ac
-2+n 1 3 2 2cx"
b+«/b2—4ac)AppellF1[ : y —y —y 2-—, - ,
n 2 2 b+vVb2-4ac
-2+n
(b7«/b274ac)AppellF1[ =
n

3

2
n

N |

1
[—4a (-2+n) AppellF1i[- —, ;

2cx" }Jr

nx“(
-b+Vb?-4ac

3
RE)
2
X

2 2¢cx" 2¢ ]]]
2775* } +
n b+\/b2—4ac -b+ -4dac

(SabZ (72+n (b+x/ -4ac -2cx" ( +1/b*-4ac +2cx”)
2 1 1 -2+n 2cx" 2cx"
AppellFl[- =, =, =, s - ] /
n’ 2 2 n b+m b+ -4ac

nx? (a+x" (b+cx”))3/2

[(—b2+4ac) (b— b2—4ac) [b+m

2 1 1 -2+n 2cx" 2cx"
-4a (-2+n) AppellF1[-—, =, —, s - , N
n" 2”2 n b+vVb2-4ac -b++/b2-4ac
-2+n 1 3 2 2cx" 2cx"
+1/b?2-4ac ) AppellF1| , =, =, 2-—, - s |+
n 2 2 N b+vb2-4ac -b+Vb2-4ac
-2+n 3 1
( -4/b 4ac)Appe11F1 s T
n 2 2
5 2 2cx" 2cx" }J]]
_c s _
n b+vVb?2-4ac -b+vb%2-4ac

(16a2c <72+n) (7b+«/b274ac -2cx"| |[b++/b?-4ac +2cx"

2 1 1 -2+n 2¢cx" 2cx"
AppellFl[- =, =, =, s ] /
n 2 2 c

n ' bib2-dac  -bsbI-4a

[(-b2+4ac) (b-m) [b+m

nx? (a+x" (b+cx”))3/2

2 1 1 -2+n 2cx" 2cx"
-4a (-2+n) AppellFl[- =, =, —, , - , +
n" 22 n b+vVb2-4ac -b+Vb2-4ac

n

-2+n 1 3 2 2cx" 2cx"
n x b+x/b2—4acJAppellF1[ i , =, =, 2o, - s |+
n 2 2 b+vb2-4ac -b++yb2-4ac

n

-2+n 3 1 2 2cx" 2cx"
(b—x/b2—4ac)AppellF1[ : s Ty —s2-—, - s ]
n 2 2 N p+vb2-4ac -b+/b>-4ac

Problem 600: Result more than twice size of optimal antiderivative.
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(dx)"
j dx
(a+bx”+cx2”)2
Optimal (type 5, 328 leaves, 5steps):

(dx)l”“ (b2—2ac+bcx”)

a(b2—4ac)dn(a+bx”+cx2”) :

dac (1+m72n) - b2 (1+mfn)
VvbZ-4ac

1+m11+m+n, 2cx" ]]/[a(b2—4ac) (b—m)d(brm)n

n n b-vVb2-4ac
c [4ac <1+m—2n) - b? (1+m—n) +ba/b?-4ac (1+m—n)] <dx)1*m
. 1+m 1+m+n 2cx"
Hypergeometric2F1[1, s , - ]]/
n n b+Vb>-4d4ac

(a (b2—4ac>3/2 (b+xlb2—4ac ] d(1+m)n

Result (type 5, 3515leaves):
x (dx)" (-b?+2ac-bcx")

a (—b2+4ac) n (a+bx“+cx2“)

C

-b (1+m-n) ] (dx) Y™ Hypergeometric2F1|[1,

1em  lemen 1 x"
b c x1*n (d x)'“ (x”) e |- HypergeometricZFl[f
Vb2 -4ac _ -b-y/b%-4ac L XD
2c
1+m 1 1+m -b-+/b?2-4ac } 1 X"
— ) — s — +
n n 2c _ -b-q/b%-4ac L xh Vb2-4ac _ -biy/b?-4ac L xh
2c 2c
. 1+m 1+m 1+m -b++/b%2-4ac
Hypergeometric2Fi |- y - , 1- s - ] /
n n n 2c {_ 7b+3{t2)2—4ac +Xn)
C

1 x" . 1+m 1+m
- Hypergeometric2F1 | - , - s
Vb?-4ac | -b/bisac | on n n
2c
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1- » - ]+
n NIt \/ﬁ ~ .
2¢ |- b-~/b%-4ac X b -4ac | -bn/b>aac L xh
2c 2c

1+m 1+m 1+m 7b+\/m } /

i
(a(-b*+4ac) (1+m)n)+ |bcmx™" (dx)m(x”)l;m'h% - 1 x! -
\/b2—4ac _ -b-y/b%-4ac D
2c

X 1+m
Hypergeometric2F1 |- , - ,1- , - ]+
n n n 2 ¢ -b-v/b%-4ac X
2c
L
1 X" . +m 1+m
Hypergeometric2F1[- , - s
VbZ-4ac | _bfbaac oy n n

2c

1em  -bsbP-dac ||/ (a (-0 aac) (1em)n) -

1- , -
2c
_im
2 " X! . 1+m 1+m 1+m
b%x (dx)" | |1- Hypergeometric2F1| - , - ,1- ,
n n n
2c
2
b b dac IV b (-b-Vb2-4ac| (-b-b2-2ac|
_ . )
2c¢C 2¢c
J2¢ _ -b-y/b’-4ac Ly
2c
_rm
X! . l+m 1+m 1+m
1- Hypergeometric2F1 |- , - J1- ,
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o VBT dac ]/ b(-b+Vb?-4ac| (-b+yb2-4ac)’ /
+
2¢ _—b+3{b2—4ac X"

2c¢C 2c¢C
2c

(a(-b*+4ac) (1+m))-|4cx (dx)"||1-

_b- 2_
_ -b-y/b°-4ac +xN

2c

1+m  1+m 1+m -b-+b?>-4ac
Hyper‘geometricZFl[— . > - - > 1- - >~ ]/
n n n 2
5 (_ 7b1[l;—4ac oy
C
2 22
b(-b-Vbl-4ac| (-b-Vb?-4ac| 0
+ +|11-
2c 2c _ -biy/b?-4ac XD
2c
1+m 14+m 1+m -b++b%-4ac
Hypergeometric2F1 |- , - , 1- s - ] /
n n n ZC( 7b+)(1232—4ac o x"
C

b(—b+m)+(—b+m)z /((,b2+4ac) (1+m)) -

2c¢C 2c¢C

b>x (dx)™ | |1- H '2F1—1 - 1-
ypergeometric2Fi| , s s

+ +
2c 2c

b_/b_aac ]/ b(-b-Vb?-4ac| (-b-+b?-4ac)’
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o VBT dac ]/ b(-b+Vb?-4ac| (-b+yb2-4ac)’ /
+
2¢ _—b+3{b2—4ac X"

2c¢C 2c¢C
2c

(a(-b*+4ac) (1+m)n)+ [2cx (dx)"||1-

_b- 2_
_ -b-/b°-4ac +xN

2c

1+m  1+m 1+m -b-+b?>-4ac
Hyper‘geometricZFl[— . > - - > 1- - >~ ]/
n n n 2
5 (_ 7b1[l;—4ac oy
C
2 22
b(-b-Vbl-4ac| (-b-Vb?-4ac| 0
+ +|11-
2c 2c _ -biy/b?-4ac XD
2c
1+m 14+m 1+m -b++b%-4ac
Hypergeometric2F1 |- , - , 1- s - ] /
n n n ZC( 7b+)(1232—4ac o x"
C

b(_b+m)+(_b+m)2 /((7b2+4ac> (1+m) n) -

2c¢C 2c¢C

2 m ~ : 1 ~ ~
b>mx (d x) 1 Hypergeometric2F1| , 51 s

+ +
2c 2c

b_/b_aac ]/ b(-b-Vb?-4ac| (-b-+b?-4ac)’

| 129
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o VBT dac | / b(-b+Vb?-4ac| (-b+yb2-4ac)’ /
- +
2¢ - -b+\/b2-4ac X"

2c

2c¢C 2c¢C

i
Xn n n
(a(-b?>+4ac) (1+m)n)+ |2cmx (dx)" | |1-
_cbfaac | oa
2c
: = 1 ~b-~/bZ-4
Hypergeometric2F1[- emo Lemo, lemo JoIl-dac ] /
n n n ZC(—@‘*Xn
c
b(,b,\/m) (7b*\/m)2 - "
+ . 17
2c
1 1 1 -b b2—4
Hypergeometric2F1[- ——, - =0 1 =TT b2 _dac ]/
n n n ZC(@H@
c

2c¢C 2c¢C

{b(_b+m>+(—b+m)z] /<(7b2+4aC> (1+m)n)

Problem 601: Result more than twice size of optimal antiderivative.
J (d X>m .
(a+bx”+cx2")3

Optimal (type 5, 615leaves, 6 steps):
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(dx)l”" (b2—2ac+bcx”)

2a (b2—4ac) dn (a+bx“+cx2“)2 )
((dx)l*m (4a2c2 (1+m74n) -5ab%c (1+m73n) +b* (1+m72n) -

bc(2ac (2+2m-7n) -b? (1+m—2n>)x“))/(2a2 (b2—4ac)2dn2 (a+bx“+cx2“)) -

[c [bx/b2—4ac (2ac (2+2m-7n) -b*> (1+m-2n)) (L+m-n) -

b* (1+m>+m (2-3n) -3n+2n*) +6ab’c (1+m2+m (2—4n) —4n+3n2) -
8a’c® (1+m’+m (2-6n) —6n+8n2)J

Lom . 1+m 1+m+n 2cx”
(d x) ™" Hypergeometric2F1[1, s , - ] /
n n b-vVb2-4d4ac
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Problem 603: Result more than twice size of optimal antiderivative.

J(dx)mxla+bx“+cx2” dx

Optimal (type 6, 160 leaves, 2 steps):

(dx)l*mwa+bx”+cx2”

1+m 1 1 1+m+n 2cx" 2cx"
AppellFl[ ) ) ) y ~ y - /
n 2 2 n b-vVb2-4ac b++b2-4ac
2cx" 2cx"
d<1+m> 1+ —————— 1+ ————
b-+Vb%2-4ac b+Vb2-4ac

Result (type 6, 930 leaves):



Mathematica 11.3 Integration Test Results for 1.2.3.2 (d x)”m (a+b x~n+c x~(2 n))”p.nb | 151

x(dx)mm (b+M+2CX"

+4anx (dx)'"

l1+m+n

b-+/b?’-4ac +2cx"
1 1 1+m+n

Appe11F1[1+m 2cx" 2cx" }/
"2°2° a7 ppPaac -bibT dac

n 2
[(b— b2—4ac](b+m) (1+m) (a+x" (b+cx"))>?
m 1 1 1+m+n 2cx" 2cx" ]

1+
4a(1+m+n)AppellF1[ y T T > - s

n 2 2 n b+vVb2-4ac -b++b?-4ac
m+n 1 3 1+m+2n

1
b++/b*-4ac ) AppellFl[;, AT
n n

2cx" 2cx"
- X s X }+(b—x/b2—4ac]
b+vb2-4ac -b++b%2-4ac

1 1+m+2n 2cx" 2cx" ]]]]
+

nx”(

l+m+n

3
AppellFl[i, —5 T >~ B
n 2 2 n b+vb2-4ac -b++vb2-4ac
b-+/b?’-4ac +2cx"| |b+~/b* -4ac +2cx"

(Zazbn (1+m+2n) xtn (dx)"‘

l+m+n 1 1 1+m+2n 2cx" 2cx”
AppellFl| —, =, =, , - , ]/
n 2 2 n b++vVb2-4ac -b+vb?>-4ac
[(b_m] oot aac | (1emen)? (aex (brex))
+m+n 1 1 1+m+2n 2cx" 2cx"
4a (1+m+2n) AppellF1| , =, =, , - , ] -
no 22 n b+Vb2-dac -b+vb2_dac

1 3 1+m+3n

l1+m+2n
b+x/b2—4ac)AppellF1[;,— P
n 2 2 n

2cx" 2cx"
- s }+(b—x/b2—4ac]
b+vb2-4ac -b+y/b%2-4ac

-
-

nx“(

1+m+2n 3 1 1+m+3n 2cx" 2cx"
AppellFl[i.’ _J _) )y - B ]
n 2 2 n b+vVb2-4ac -b++b2-4ac

Problem 604: Result more than twice size of optimal antiderivative.
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nx" b+x/b2—4ac)AppellF1[7, — T, —,
n 2 2 n
2cx" 2cx"
- s }+(b—\/b2—4ac]
b+vVb2-4ac -b++b2-4ac
1+m+2n 3 1 1+m+3n 2cx"
AppellFl[i

2cx"
n T 27 ] n ’ b+\/m,—b+\/m ]]J
Problem 606: Result more than twice size of optimal antiderivative.

J(dx)m <a+bx“+cx2“)pd1x

Optimal (type 6, 158 leaves, 2 steps):
1

2¢cx" P 2¢cx" P
7(dx)1*m [1+— [1+— <a+bx“+cx2“)p
d(1+m) b-vVb2-4ac b+vVb2-4ac

1+m 1+m+n 2cx" 2cx"
AppellFl{ ) 7p: *P; b
n

J

n

7b—\/b2—4ac, b++vb2-4ac
Result (type 6, 534 leaves):
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— 2_ _p
220 [befor-aac | (1emen) x (ax)" | 2 20 | o6 ogac —2ex
2c¢C

b-vVbZ-4ac +2cx")" 2
Vb -4ac + J (72a+[—b+xlb2—4ac x" (a+x” (b+cx”)>’1+p
C
1+m l1+m+n 2cx" 2cx"
AppellF1] > =Py P, s - s ] /
n n b++Vb2-4ac -b++vb%2-4ac
([bm) (1+m) [b+/b2-4ac +2cx
1+m l1+m+n 2cx" 2cx"
72a(1+m+n>AppellF1[ s —Ps —Ps > - B ]*
n n b+vVb2-4ac -b++b2-4ac
l+m+n l1+m+2n
npx" —b+x/b2—4ac)AppellF1[ AL ,1*P,*P:;:
n n
2cx" 2cx"
_ , ]—[b+«/b2—4ac)
b+vb2-4ac -b++yb2-4ac
1+m+n 1+m+2n 2cx" 2cx"
AppellF1| > -Py1-p, ’ - ’
n n b++vVb2-4ac -b++b?>-4ac

Problem 607: Result more than twice size of optimal antiderivative.

J(d+ex)3 [ab (drex)?+c(drex)?] ax

Optimal (type 1, 46 leaves, 3 steps):

a (d+ex)4+ b (d+ex)6+ c (d+ex)8

4e 6e 8e

Result (type 1, 150leaves):

1 1
d? <a+bd2+cd4) x + — d? (3a+5bd2+7cd4) ex’+—d (3a+10bd2+21cd4) e x3 +
2 3

1 1
(a+10bd2+35cd4) e3x*+d (b+7cd2) e* x>+ = (b+21cd2) e°xb+cde®x’ + —ce’x8
6 8

F NG

Problem 608: Result more than twice size of optimal antiderivative.

J(d+ex)3 [ab (drex)?+c(drex)?) ax

Optimal (type 1, 89leaves, 4 steps):

a2 (d+ex)4 ab(d+ex>6 (b2 +2ac) (d+ex)8 bc(d+ex)10 c2 (d+ex)12
+ + + +
4e 3e 8e 5e 12 e

Result (type 1, 401 leaves):
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1
d? (a+bd2+cd4)2x+fd2 (3a2+16abd2+7b2d4+14acd4+18bcd5+11c2d8) ex?+
2

1
=d (3a2+20abd2+21b2d4+42acd4+72bcd6+55c2d8) e?x3 +

(a2+20abdz+35b2d4+70acd4+168bcd6+165c2d8) e3x*+

[ N Y

—d (10ab+35b>d*+70acd®+252bcd*+330c*d®) e x> +

(9]

1
= (Zab+21b2d2+42acd2+252bcd4+462c2d6) e’ x® +
6
1
d (b2+2ac+24bcd2+66c2d4) ebx’+ = (b2+2ac+72bcd2+33ec2d4) e’ x® +
8

1 1
~cd (6b+55cd2> e x’+ —c <2b+55cd2) e®x1% .+ c?2del®xtt + — c?ell x12
10 12

Problem 609: Result more than twice size of optimal antiderivative.

J(d+ex)3 [ab (drex)?+c(drex)?) ax

Optimal (type 1, 138 leaves, 4 steps):

a3(d+ex)4 a2b<d+ex)6 3a(b2+ac) (d+ex)8

+ + +
4e 2e 8e
b(b2+6ac) (d+ex)1‘a c(b2+ac) (d+ex)12 3bc2(d+ex)14 c3 (d+ex)16
+ + +
10 e 4e 14 e 16 e

Result (type 1, 797 leaves):
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d (a+bd2+cd4)3x+3d2 (a+bd?+cd*)? (a+3bd?+5cd) ex?+
2

d(a®+10a’bd*+21ab’>d*+21a%cd*+12b%d®+
72abcd6+55b2cd8+55ac2d8+78bc2d10+35c3d12) e?x3 4+

(a3+3ea2bd2+195ab2d4+105a2cd4+84b3d6+504abcd6+

AR

495b% cd® +495a c?d® + 858 b c?d® + 455 c3 d“) e3 x4+
3
=d (5a2b+35ab2d2+35a2cd2+42b3d4+252abcd4+330b2cd6+330ac2d6+
5

1
715bc®d® +455c>d¥) e*x* + = (a®b+21lab’d*+21a’cd® +42b° d* +
2

1
252abcd4+462b2cd6+462ac2d6+1287bc2d8+1001c3d19) e’ x®+ —d
7
(21ab?>+21a*c+84b>d*+504abcd*+1386b*cd*+1386ac?d*+5148b c®d® + 5005 c* d®) e® x’ +

3
= (ab*+a’c+12b>d*+72abcd?+330b>cd*+330ac?d®+ 1716 b c*d® + 2145 > d®) e’ x® +
8

d(b3+6abc+55bzcd2+55ac2d2+429bc2d4+715c3d6) e® x° +

1

— (b>+6abc+165b*cd®+165ac?d* +2145b c? d* + 5005 > d°®) e® x*® +

10

3cd(b2+ac+26bcd2+91c2d4) el x11

1

fc(b2+ac+78bcd2+455c2d4) e11x12+c2d(3b+35cd2)e12x13+

4

3 2 2 13 14 3 14 15 1 3 4,15 16

—c (b+35cd)e x¥ircdde®x® + —c3el®x

14 16

Problem 610: Result more than twice size of optimal antiderivative.

J(df+efx)3 (a+b (d+ex)2+c (d+ex)4) dx

Optimal (type 1, 55leaves, 3 steps):
af3 <d+ex>4 b 3 (d+ex)6 cf3 (d+ex)8
+

¥
4e 6e 8e

Result (type 1, 154 leaves):

1 1
2 |d® (a+bd®+cd*) x+ —d®* (3a+5bd’+7cd*)ex’+ —d(3a+10bd*+21cd?) e®x® +
2 3

1 1
(a+10bd®*+35cd*) e x*+d (b+7cd®)e*x*+ = (b+21cd®) e’ x®+cde®x’+ —ce’ x®
6 8

» R

Problem 611: Result more than twice size of optimal antiderivative.

J(df+efx)3 (a+b (drex)?+c (d+ex)4>2dlx

Optimal (type 1, 104 leaves, 4 steps):
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a2F3<d+ex)4 abf3(d+ex)6 (b2+2ac>¥3<d+ex)8 bc-F3(d+ex)10 c2f3(d+ex)12

+ + + +
4e 3e 8e 5e 12 e

Result (type 1, 405leaves):

1
£ |d3 (a+bd2+cd4)2x+fd2 (3a2+16abd2+7b2d4+14acd4+18bcd5+11c2d8) ex?+
2

1
=d (3a2+20abdz+21b2d4+42acd4+72bcd6+55c2d8) e?x3 +

(az+20abd2+35b2d4+70acd4+168bcd6+165c2d8) e3 x4+

3
1
4
1
—d(1eab+35b*d*+70acd®+252bcd®+330c*d°) e x> +
5
1
— (2ab+21b*d*+42acd®+252bcd*+462c*d®) e x® +

6

d

1
(b2+2ac+24bcd2+66c2d4) e® x4+ = (b2+2ac+72bcd2+336c2d4) e’ x& +
8

1 1
~cd (6b+55cd2) edx’+ —c¢ <2b+55cd2) e®xt ; c?2del®x!t + — c2ellx!2
3 10 12

Problem 612: Result more than twice size of optimal antiderivative.

J(d-FJre-Fx)?’ (a+b (d+ex)2+c (d+ex)4)3dlx

Optimal (type 1, 159 leaves, 4 steps):
a3 (d+rex)? a?bfi(d+ex)® 3a(b?+ac)f (d+ex)®
+

+ +
4e 2e 8e

b(b2+6ac)f (d+ex)® c(b2+ac)f (drex)? 3bc2f (drex)™ f (drex)™

+ + +

10 e 4e 14 e 16 e

Result (type 1, 801 leaves):

| 159
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£ |d® (a+bd?+cd*)’x+

3
~d?(a+bd?+cd*)? (a+3bd*+5cd*) ex?+d (a®+10a2bd?+21ab?d*+21a%cd*+
2

12b3d6+72abcd6+55bzcd8+55ac2d8+78bc2d19+35c3d12) e x3 +

1
= (a3+30a2bd2+165ab2d4+105a2cd4+84b3d6+504abcd6+495b2cd8+

495ac*d® + 858 b c? d' + 455 c* d*?) e3x4+§d (5a’b+35ab*d*+35a%cd*+

42b%d*+252abcd*+330b*cd®+330ac*d®+715bc?d® + 455> d?) ' x° +
: (a?b+21ab®d®>+21a*cd®+42b>d*+252abcd®+462b%cd®+

462 ac”d®+1287bc*d®+ 1001 > d'?) e x° +

1
—d(21ab*>+21a’c+84b’>d*+504abcd®+1386b*cd*+1386ac?d*+5148b c?d® + 5005 c> d®)
7

3

e®x’+ = (ab2+a2c+12b3d2+72abcd2+330b2cd4+330ac2d4+1716bc2d6+2145c3d8)
8

e’ x8+d (b3+6abc+55b2cd2+55ac2d2+429bc2d4+715c3d6) e® x° +

1
— (b3+6abc+165b2cd2+165ac2d2+2145bc2d4+5065c3d6) e® x4

10

3cd (b2+ac+26bcd2+91c2d4) ell x11

1

~c (b2+ac+78bcd2+455c2d4) e x12 + c2d (3b+35cd2) el2 x13 4
4

3 1
—c? (b+ 35c dz) e3x¥ i c3det xl®+ — 3l x16
14 16

Problem 661: Unable to integrate problem.

J X dx
\/a+b (d+ex)3+c (d+ex)6

Optimal (type 6, 340 leaves, 7 steps):

2c (d+ex)? 2c (d+ex)? 1 1 1 4
~||d(d+ex) [1+—"—— [1+———"— AppellF1[—, =, =, —,
b-+vVb2-4ac b+vVb2-4ac 3.2 2 3

2c(d+ex)3 2c(d+ex)3

s /(ez\/a+b(d+ex)3+c(d+ex)6) +
b-+vb2-4ac b+vb2-4ac

5 2c (d+ex)? 2c (d+ex)? 2 1 1 5
(drex)? [1+———— 1.1 pppellF1[=, =, =, =,
b-+vb2-4ac b++vVb2-4ac 3.2 2 3

2c(d+ex)3 2c(d+ex)3

’ 2e? +b(d+ex)®+c(d+ex)®
b-vb2-4ac bH/W}/(e\/a (e)c(e))
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Result (type 8, 28 leaves):

X

\/a+b<d+ex)3+c (d+ex)6

dx

Problem 662: Unable to integrate problem.

J‘ a+b d+e + C d+eX
dx

Optimal (type 6, 398 leaves, 10 steps):

2c(d+ex)3 2c(d+ex)3
dz (d+ex> 1+— 1+—
b-+Vb%2-4ac b+Vb2-4ac

1 1 1 4 2c<d+ex)3 2c(d+ex)3
AppellFl|[—, —, =, —, - > - ] /
32 2 3 p_+/b2-4ac b+b2-4ac
2¢ (d 3
(e3\/a+b(d+ex)3+c<d+ex)6)— (d+ex)2 1+&
b-+/b%-4ac
2c(d+ex)3 2 1 5 2c(d+ex)3 2c(d+ex)3
1y — AppellFl[f) Ty T Ty T y ~ ] /
b+vb?-4ac 32 2 3 p-+br-4ac b+vb2-4ac
Ar‘cTanh[ b+2c (dvex)3 }
(e3\/a+b(d+ex)3+c<d+ex)6)+ 27E Yarb drexrc (drex)®

3+/c e3
Result (type 8, 30leaves):

J‘ a+b d+e + C d+eX
dx

Problem 664: Result more than twice size of optimal antiderivative.
j(2+3x)6 (1+(2+3%)7+ (2+3x)14)2d1x

Optimal (type 1, 56 leaves, 4 steps):

i (2+3X>7+l <2+3X>14+l <2+3X)21+i (2+3X)28+

(2+3x) »
21 21 21 42 105

Result (type 1, 188 leaves):
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17451466 816 x + 443569828128 x> + 7299544 818 384 x> + 87 406 679578 680 x* +
40957 390785756924 x°

5

+6077684727888102 x® + 37727 143432895007 X’ +

. s 17344958593049772048 x1°
197897 276 851452 864 x® + 889 942 562 270 387 136 x° + v

5
11821487501620716192 x*! + 35454069480572048 124 x*2 + 94069 263918929 616 324 x*3 +
221699757548 270194 389 x4 + 465517091041 681015 296 x*° + 872775774067 455498 528 x° +
1463104032160519033200 x*7 + 2194577 166 014 752 240 080 x*& + 2945 285 062 308 448 290 360 x*° +

56 26506949038858918036 881 x?!
3534290697 929473864098 x*° + +

7
3614565944605 222 108 800 x2? + 3064 515076 512 846 852 480 x> +

s 7584660010542711771792 x*° ”
2298383223 254096 766 840 x?* + + 875152864 622 814 086 340 x2° +

5

,, 2625458326972530284 475 x?8 2o
437576 396 725 285 446 564 x?7 + + 67899784121 041 365 504 x?° +

14

101 849676181562 048 256 x3°
5

+4928210137817518464 x> + 924039400 840784712 x3? +

16 677 181 699 666 569 x3°
35

126005372841925188 x33 + 11118121133111046 x>* +
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Summary of Integration Test Results

664 integration problems

A - 488 optimal antiderivatives

B - 78 more than twice size of optimal antiderivatives
C - 21 unnecessarily complex antiderivatives

D - 77 unable to integrate problems

E - Ointegration timeouts



