Maple 2018.2 Integration Test Results
on the problems in "4 Trig functions/4.6 Cosecant"

Test results for the 23 problems in "4.6.0 (a csc)”m (b trg) n.txt"

Problem 7: Result more than twice size of optimal antiderivative.
J(ccsc(bx+a) )7 /2 dx

Optimal (type 4, 119 leaves, 4 steps):

2
. b .. a T bx
6c* ﬂﬂ—jEutE( [———) 2]
_2ccos(bx+ta) (ccsc(bx+a))5/2 _ 6c300s(bx+a)\/ccsc(bx+a) n ¢ /sm[ 2 + 4 + 2 IpHiet| cos 2 + 4 + 2 Nz
5b 5b
5&n(%-¥%-+%§]b¢c%dbx+a)Jﬁbe+a)
Result (type 4, 1084 leaves):
1
—_— 2
s
—6/ —I (Isin(bx+a) —cos(bx+a) +1) / —I (Isin(bx+a) +cos(bx+a) —1) / —1(-1+cos(bx+a)) ticE[
sin(bx +a) sin(bx +a) sin(bx +a) P
/ —I(Ism(bx—l—g) —cos(bx+a) +1) , ﬁ]cos(bx—l—aﬁ
sin(bx +a) 2
+3/ —I(Isin(bxfa) —cos(bx+a) +1) / —I(Isin(bx—l—.a) +cos(bx+a) —1) / —I(—1.+cos(bx—|—a)) EllipticF[
sin(bx +a) sin(bx +a) sin(bx +a)
/ —I(Isin(bx +a) —cos(bx+a) T1) ﬁjcos(bx+a)3
sin(bx +a) 2
—6/ —I(Ism(bx—l—.a) —cos(bx+a) +1) / —I(Ism(bx-i—la) +cos(bx+a) — 1) / —I(—l.+cos(bx+a)) EllipticE(
sin(bx +a) sin(bx +a) sin(bx +a)
/ I (Isin(bx +a) —cos(bx+a) +1) ﬁ]cos(bx+a)2
sin(bx +a) 2
+3/ —I(Ism(bx-i-'a) —cos(bx+a) +1) / —I(151n(bxfa) +cos(bx+a) —1) / —I(—1'+cos(bx+a)) EllipticF[
sin(bx +a) sin(bx +a) sin(bx +a)
/ —I(Ism(bx—l—g) —cos(bx+a) +1) , ﬁ]cos(bx—l—a)z
sin(bx +a)
—|—6/ —I(Ism(bx—i—g) —cos(bx+a) +1) / —I(Ism(bx—l—.a) +cos(bx+a) —1) / —I(—1.+cos(bx—|—a)) EllipticE[
sin(bx +a) sin(bx +a) sin(bx +a)

/ —I (Isin(bx+a) —cos(bx+a) +1) ﬁjcos(bx-l-a)
sin(bx +a) |



_3/ —I(Isin(bx—l—.a) —cos(bx+a) +1) / —I(Isin(bxfa) +cos(bx+a) — 1) / —I(—l.+cos(bx+a)) EllipticF(
sin(bx +a) sin(bx +a) sin(bx +a)

/ —I (Isin(bx+a) —cos(bx+a) +1) ﬁ]cos(bx+a)

sin(bx +a) T2
+6/ —I(Isin(bx-i-'a) —cos(bx+a) +1) / —I(Isin(bxfa) +cos(bx+a) —1) / —I(—1'+cos(bx+a)) EllipticE[
sin(bx +a) sin(bx +a) sin(bx +a)
/ —I (Isin(bx+a) —cos(bx+a) +1) \/7]
sin(bx +a) T2
_3/ —I(Isin(bxfa) —cos(bx+a) +1) / —I(Isin(bx—l—.a) +cos(bx+a) —1) / —I(—1.+cos(bx—|—a)) EllipticF[
sin(bx +a) sin(bx +a) sin(bx +a)

1S — /2
/ T(Isin(bx +a) —cos(bx +a) +1) ,\/zj+3\/7cos(bx+a)2—\/700$(bx+a) —3J7]( ¢ )7

- c in(h
sin(bx +a) sin(bx +a) sin x—i—a))

Problem 8: Result more than twice size of optimal antiderivative.

J(ccsc(bx+a))5/2dx

Optimal (type 4, 95 leaves, 3 steps):
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Problem 9: Result more than twice size of optimal antiderivative.

J(ccsc(bx+a) )3 /2 dx



Optimal (type 4, 95 leaves, 3 steps):
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Problem 10: Result more than twice size of optimal antiderivative.
J 1
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Problem 11: Unable to integrate problem.
1
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Problem 12: Unable to integrate problem.

]
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Optimal (type 5, 46 leaves, 2 steps):
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Problem 13: Result more than twice size of optimal antiderivative.

J(csc(x)2)7 /2 dx
Optimal (type 3, 36 leaves, 5 steps):
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Problem 14: Result more than twice size of optimal antiderivative.
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Problem 18: Result more than twice size of optimal antiderivative.

J(a csc(x)3)3 /2 dx



Optimal (type 4, 78 leaves, 5 steps):
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Problem 19: Result more than twice size of optimal antiderivative.
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: L X
EllipticE| cos| — + = |, 2
14 cos (x) ] P ( (4 2] J—) 2

45a+ acsc(x)3 155in(% +%Jasin(x)3/2 acsc(x)3 9a\/acsc(x)3

Result (type 4, 376 leaves):

. T
14 L
Sm( 4 _ 2cos(x) sin(x)

N | =




) 1 — (\/?(42/ —I(Isin(x).+cos ) —1) \/—/ —I (Isin(x) —cos(x) +1) / —I(—1.+cos(x))
2a . 5 sin(x) sin(x) sin(x)
45| - sin(x)
[ sin(x) (cos(x)2 -1) )
EllipticE(\/ —I(Isin(x). —cos(x) +1) , V2 )cos(x)
sin(x) 2
_21/ —I (Isin(x) +cos(x) — 1) \/—/ —I (Isin(x) —cos(x) + 1) / —I(—l.+cos(x)) EllipticF(/ —I(Isin(x).—cos(x) +1) ’
sin(x) sin(x) sin(x) sin(x)
Q)cos(x)
2
+42/ —I (Isin(x) +cos(x) — 1) \/—/ —I (Isin(x) — cos( / l-l—cos (x)) EllipticE[/ (Isin(x —cos( ) +1) ’\/7]
sin(x) sm( sin( sin(x) 2
_21/ —I (Isin(x) +cos(x) —1) \/—/ —I (Isin(x) — cos( / l-I—cos (x)) EllipticF[/ (Isin(x —cos( ) +1) ’\/7]
sin(x) s1n( sin( sin(x) 2
+1000s(x)5 —-34cos(x)3 + 66 cos(x) —-42] )
Problem 23: Unable to integrate problem.
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Test results for the 19 problems in "4.6.1.2 (d csc)”n (atb csc)m.txt"

Problem 4: Result more than twice size of optimal antiderivative.
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Problem 5: Result more than twice size of optimal antiderivative.

J\/ a+acsc(x) dx
Optimal (type 3, 20 leaves, 2 steps):
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Problem 6: Result more than twice size of optimal antiderivative.
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Problem 7: Result more than twice size of optimal antiderivative.

1
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_Zl4cos(x) V2 sin(x) +cos(x) —sin(x) — 1 m V2 sin(x) +cos(x) —sin(x) — 1
sin(x) sin(x)
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+ 16 arctan[ ¢ J2 - 1) sin(x) —2In| - sin(x) cos(x) +41In
sin(x) -l +cos
1 Foos(x) J2 sin(x) —cos(x) +sin(x) + 1
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1"‘# V2 sin(x) —cos(x) +sin(x) +1

sin(x)
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Problem 8: Result more than twice size of optimal antiderivative.

]
d
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m J2 sin(x) — cos(x) +sin(x) + 1
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~1 Hcos(x) V2 sin(x) +cos(x) —sin(x) — 1 7 1 s
—1)cos(x)3—321n - sin(x) Cos(x)3—|—11\/7(— -14'-cos(x) ) +19\/7(_ —l—l'—cos(x) )
“T + cos(x . sin(x) sin(x)
sm— V2 sin(x) —cos(x) +sin(x) +1
1+ 3 /2 m V2 sin(x) —cos(x) +sin(x) + 1 -
—19\/7(-—. cos (x) ) +961n| - sin cos(x)2+384arctan[ —w J2
sin(x) 1 +cos sin(x)
1 +cos(x) V2 sin(x) +cos(x) —sin(x) — 1
sin(
1T m \/_sm(x) +cos(x) —sin(x) — 1
+ 1] cos()c)2 + 384 arctan( ¢ J2 - 1] cos( 2 4+961n| - sin(x) cos(x)2 + 64 In
sin _ -1 +cos(x
1 tcos(x) \/_sm(x) —cos(x) +sin(x) +1
sin(x)
-l toosly) V2 sin(x) = cos(x) +sin(x) +1 _oltcos(x) V2 sin(x) —cos(x) +sin(x) +1
sin(x) sin(x) .
cos(x) —1281In| - sin(x)
- TS 7 in(x) + cos(x) —sin(x) — 1 1Sl 3 Gin(x) + cos(x) —sin(x) — 1
sin(x) sin(x)
+ 256 arctan w V2 +1|cos(x) — 512arctan w V2 +1 |sin(x) +256arctan m J2 =1 cos(
sin(x) sin(x) sin(x)
. m V2 sin(x) +cos(x) —sin(x) — 1
— 512 arctan( ¢ J2 - 1] sin(x) + 641In| - sin cos(x) — 128 In
sin _ -1 +cos(x .
1 +cos(x) V2 sin(x) —cos(x) +sin(x) + 1
sin(x)
m V2 sin(x) +cos(x) —sin(x) — 1 e
sin sin(x) — 512 arctan[ —COS J2 - 1] —1281n
_ -1 +cos(x . sin(
1 +eos(x) V2 sin(x) —cos(x) +sin(x) +1

sin(x)



-1 +cos .
—1 +cos(x) V2 sin(x) +cos(x) — sin(x) — 1 1+ 5/ “1 +cos(x) 7/
sin(x + 382 cos(x) sin( )(_ﬁs)(x)j + 112 cos(x)?sin(x )(—Wj
m V2 sin(x) —cos(x) +sin(x) + 1
sin(x)
- 5/2 -1 + cos(x) 3/2 _ -1 4+ cos(x)
+ 192 cos(x % sin(x) (—W) — 1942 cos(x % sin(x) (—#) — 112 cos(x % sin(x) —sin(x)
/2
— -1 + cos(x) 7/2 3( _ -1 +4cos(x) 7
—172\/7arctan( —1:i+(;s)(x) ]cos( ) sin(x) +22+/2 cos(x) sin(x) (—ﬁ) — 112 cos(x) ( —Sin(x) )
- 7/2 -1+ 5 /2 -1 +cos(x) 7/2 .
—llﬁcos(x)z(—W) — 19472 cos(x)? (#S)m) + 1142 cos(x) (Wj + 1172 sin(x) (
2
- 7/2 -1 5 /2 -1 +cos(x) \* 72 . -1 +cos(x) Y
_Z1 Hoos(x) ;’nc(‘)’cs)(x) ) — 1947 cos(x)? (——;nc(‘)’cs)(x) ) +1947 cos(x) (——Sinm ) +197 sin(x) ( o )
- 3/ -1+ -1 +cos(x) 3/2_ _ -1 +cos(x)
+19y2 cos(x)? (—1;1;((;()6)) + 112 cos(x)? ﬁ — 1942 cos(x (—W) 112 cos(x) —sin(x)
_ -1 +cos(x .
1 Foos(x) V2 sin(x) —cos(x) +sin(x) + 1 -
+32In| - sin(x) cos(x)zsin(x) +128arctan[ 1:1_% J2 +1 | cos( sm(x)
m V2 sin(x) +cos(x) —sin(x) — 1
sin(
- 1+ -1 +cos(x _
+ 128 arctan( 1;—% J2 - 1] cos(x)2sin(x) — 11 % V2 sin(x) — 11 W V2 —128In
-1 +cos .
1 dcos(x) — + +1 -
sin V2 sin) 7 eost) sl —512arctan( 1;’% \/_+1] +688J7arctan[ IS%‘;S)(") J+321n

_1_’_% V2 sin(x) +cos(x) —sin(x) — 1
sin



ﬂ V2 sin(x) +cos(x) —sin(x) — 1

sin(x cos(x)zsin(x) + 1722 arctan( _Los(x) ]cos 3382 cos(x) sin(x) (
_ ~1 +cos(x sin(x)
1 +oos(x) \ 2 sin(x) —cos(x) +sin(x) +1
sin(x)
, 3 /2 -
Los(x)) — 227 cos(x) sin(x) | - —LFcos(x)
sin(x) sin(x)

Problem 9: Result more than twice size of optimal antiderivative.

J\/csc(fx-l-e) Ja+acsc(fx+e) dx

Optimal (type 3, 31 leaves, 2 steps):

2 arcsinh cot(fx + e) Ja Ja
B Ja+acsc(fx+e)
A
Result (type 3, 113 leaves):
1 ) a (sin(fx +e) +1) . -1 + cos(fx +e) J2
J2 —sin(fx—i-e) ( 1+cos(fx+e))/ sin(/x + ¢) arcsmh( Sn(fx +¢) )+arctanh

2/—1
cos(fx+e) +1

1

f(-1+cos(fx+e) —Sin(fx‘i'@))/m

Problem 10: Unable to integrate problem.

JJa +acsc(dx +c) dx

csc(a’x+c)2 /3
Optimal (type 4, 213 leaves, 4 steps):
_3acos(dx +c) csc(a?x-i-c)1 /3
2d\a+acsc(dx+c)

=

1 —csc(dx +c¢) 1/3+\/—

+\/27j/ L +osc(dx+c)! 3+csc(dx+c;2 : ]/(2d(a—acsc(dx+c))\/a+acsc(dx+c)/ I —eseldx+e) 7 5
(1 -cse(dx+e)! 2 +3) (1—csc(dx+c)' B +V7)

Result (type 8, 402 leaves):

1/3_
- [33 A cot(dx +e¢) (1 —cse(dx+c)' /S)ElliptiCF{ L-eseldx te) El JV3 21




)
31(l@x+e) _o1) (ldxte 4 1)l /3 a((d@x+a)? poreldxto )
(el (dx+c))2 1

) Idx+c) 2/3 +
4d((eI(dx+c))2+2IeI(dx+c)_1) e
(el(dx+c))2 1
, 112
4 Iel(dx-i—c) 3 (el(dx-i-c))
2 2 de
5 1/6

(&3 ((d@x+a)? fopdxta _1)° ((ddxta)? _1)° (Jdxta))

1/6

p)
o1 /3 a((e“dx+c)) +ZIeI(dx+c)—1) (a3((eI(dx+c))2+ZIeI(dx+c)_1)3((el(dx+c))2_1)5(eI(dx+c))4)
(el(dx+c))2_1

(2 ( (el(dx+c))2

+ZIeI(dX+C) _— 1) [
(¢

[l @x+a) 2/3
(dx+c))2 - ]

((el(dx-i-c))2 _ 1))

Problem 11: Unable to integrate problem.

Jcsc(dx+c)"Ja —acsc(dx+c) dx
Optimal (type 5, 65 leaves, 3 steps):

2acos(dx +c) csc(dx+c)l+"hypergeom( [ %, 1 —n

,[%],l+csc(dx+c))

d(-csc(dx+c))'\Ja—acsc(dx+c)

Result (type 8, 24 leaves):

Jcsc(dx+c)”Ja —acsc(dx+c) dx

Problem 12: Unable to integrate problem.
J(a +acse(fx+e))"sin(fx +e)? dx

Optimal (type 6, 72 leaves, 3 steps):
1 csc( fx +e)

%+m,1+csc(fx+e),5+ 7

f(14+2m)y 1 —csc(fx+e)

AppellFl(% +m, 3, %, j cot(fx +e) (a+acsc(fx+e) )2

Result (type 8, 23 leaves):
J(a +acse(fx+e))sin(fx +e)? dx



Problem 16: Result more than twice size of optimal antiderivative.

|

sin(x)3
a + bcesc(x)

Optimal (type 3, 96 leaves, 8 steps):

a+ btan( X )
2 b* arctanh 2
_b(a+2p%)x (242 +3b%)cos(x) | beos(x)sin(x) _ cos(x) sin(x)? a* — b?
24* 343 242 3a A2 — 2

Result (type 3, 212 leaves):

5 4 2 2
btan(%) 2b2tan(§) 4tan(§) 4tan(§) b? btan(%) 4
- — — — + —
¥ \2 3 3 2 3  \2 3 3 X \2 3 s ¥ \2 3  \2
az(tan(;) -I—IJ a [tan(;) +1) a(tan(;) +1) a (tan(;) +1] a (tan(;) -I—IJ 3a(tan(5) +1)
2btan(£) +2a
X X 3 2 b* arctan
~ 5 2 B barctan(tan(a)) B 2arctan(tan(5))b .\ Ny
2 3 a at 4 T3 2
a’ (tan(%) +1) a'y-a”+b

Problem 17: Result more than twice size of optimal antiderivative.

1
J (a+besc(dx+c))?

Optimal (type 3, 103 leaves, 6 steps):

a—i—btan(% +%)
2b(2a2—b2)arctanh
x 2 p? b2 cot(dx + ¢)
Zz 7 3/2 B 2 _ 2
a (> —b*)"""d a(a®>—b*)d(a+bcsc(dx+c))
Result (type 3, 246 leaves):
dx c X c
2 —_— 4+ = 2 “£r 4 L
arctan(tan( 7 + > )) B btan( + 2)
2 2
da d(tan(%+%) b+2tan(%+%)a+b) (az—bz)



d

X c d
2 — 4+ = 2
btan(2 +2)+ a

X c
2 —_— 4+ = |42
btan( > 2) a

4 p arctan 2 b3 arctan

B 207 3 2 -+ 1 + 2 -a*+ 1

NS

2
da(mn(%+§) b+ztan(%+ )a+b](a2—b2) d(a® =) -a + 1 da® (= 1) - + 1
Problem 18: Unable to integrate problem.

Jcsc(fx—l—e) (a+bese(fx+e))"dx

Optimal (type 6, 90 leaves, 3 steps):

_AppellF](%, “m, % % b(1 _Zsiffbx”)) % - Csc(f;”) )cot(fx+e) (a+bosc(fr+e) )T
f( “+bzsc+(f;x+e) ) NETED)

Result (type 8, 21 leaves):

Jcsc(fx—l—e) (a+bese(fx+e))"dx

Test results for the 6 problems in "4.6.1.3 (d cos)”n (atb csc)m.txt"

Problem 1: Result more than twice size of optimal antiderivative.
cos(x)4 dr
a +acsc(x)

~x__ cos(x)”  cos(x)sin(x)
8a 3a 8a 4a

Optimal (type 3, 36 leaves, 7 steps):
3

Result (type 3, 171 leaves):

w(z) ew(s] (3] ew(s)  rw(3) (3
+ a(tan(%)z-i-lj 4a(tan(%)2+l) a[tan(%)z—i-l) 4a(tan(%j2 ’
(£ 2 —t)

2 4 4q
3a(tan(%) +1J

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

+
I
I
N | =



cos(x)2 dx
a +acsc(x)

_x__ cos(x) i cos(x) sin(x)
2a a 2a

Optimal (type 3, 23 leaves, 5 steps):

Result (type 3, 86 leaves):

N

arctan ( tan (

N | =

3 2
tan| = 2tan| = tan| =
_ 2 2 i 2
¥ \2 2 X \2 2 ¥ \2 2 ¥ \2 2 a
a(tan(EJ +1J a[tan(a) +l) a(tan(EJ +1J a[tan(a) +l)
Result more than twice size of optimal antiderivative.

sc:c(x)4
J a + bcsc(x) dx

Problem 6:

Optimal (type 3, 99 leaves, 7 steps):

a +btan( %)
2 &3 barctanh| — =2~

Ja* — b _ sec(x)? (b —asin(x))

_ sec(x) (3a°bh—a (24* + %) sin(x))
(a—12)° 3 (0 - ?) 3 (2 - b?)°
Result (type 3, 199 leaves):
} 4 _ 2 _ a B b
3(tan(§)—1)3(4a+4b) (tan(%)—l)2(4a+4b) (a+b)2(tan(§)—l) 2(a+b)2(tan(%)—l)
_ 4 i 2 a

_ b
3(tan(%j+l)3(4a—4b) (tan(%)+l)2(4a—4b) (a—b)z(tan( )+1)+2(a—b)2(tan(%)+1)

2btan( %) +2a
2 & b arctan

2. -a* + b?

(a+b)2(a—b)2-a*+b

Test results for the 10 problems in "4.6.1.4 (d cot)”n (a+tb csc)m.txt"

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

tan(x)4 dr
a +acsc(x)



Optimal (type 3, 49 leaves, 5 steps):

x (15 —8csc(x)) tan(x) n (5 —4csc(x)) tan(x)3 (1 —csc(x)) tan(x)5

a 15a 15a 54

2 arctan(tan( % ) J
+ +

Result (type 3, 101 leaves):

—_—
—_—
(V)]

1

1 i 11

()] o))

+

Result more than twice size of optimal antiderivative.

J cot(x)6 dr

a +acsc(x)

Problem 4:

Optimal (type 3, 43 leaves, 5 steps):
cot(x)3 (4 —3csc(x))  cot(x) (8 —3esc(x))

P = 3 ) S )

ofon(3) 1)

_x _ 3arctanh(cos(x) ) I
a 8a 12a 8a
Result (type 3, 107 leaves):
4 3 2
tan X tan X tan X 5 tan X 2 arctan| tan X
2 2 2 2 2 1 1 1 5
- - + - - + + —
64a 24a 8a 8a a x \4 x \3 x \? X
64atan(5) 24atan(zj Satan(a) 8 atan 5

anfun(3))

8a

Result more than twice size of optimal antiderivative.

Problem 10:
cot(x)6
a + bcesc(x)

Optimal (type 3, 168 leaves, 16 steps):
a+ btan( X )
2 ( @ — b )5 /2 arctanh 2
_x _ 3arctanh(cos(x)) (a2 -3 b2) arctanh(cos(x)) (a4 —3d2h* +3 b4) arctanh(cos(x) ) n @ — b
a 8b 25 b ab’
4 acot(x) a (a2 — 3b2) cot(x) i acot(x)3 _ 3cot(x)ecsc(x) (a2 — 3b2) cot(x) csc(x)  cot(x) csc(x)
b? b* 3 b? 8b 253 4b



Result (type 3, 362 leaves):

4 3 2 2
tan| = tan| = | ¢ tan[ = | & tan| Z tan| = | 9atan| = 2 arctan| tan| 5
2 _ 2 " 2 _ 2 _ 2 " 2 2 1

64b 24 b? 8 b3 4b 2p% 8 b? a

! ln[tan(%)Ja4 51n(tan(%))a2 151n(tan(%)) 3 9
+ + -~ + + 2 2 a

+ j—
2 5 3 3
4btan(§) b 2b 8b 24tan(%) b2 2b4tan(%) sztan(%)
2Mm(%)+2a ZMm(%)+2a ZMM(%)+2a 2Mm(%J+2a
2 @ arctan 6 a° arctan 6 a arctan 2 b arctan
2\/—a2—kb2 n 2 -a* + b? _ 2 -a* + b2 n 2 -a* + b2

b T ey W oS ETE

Test results for the 25 problems in "4.6.11 (e x)”"m (a+b csc(c+d x"n))"p.txt"

Problem 1: Unable to integrate problem.

st (a —i—bcsc(a’x2 +e¢)) dx

Optimal (type 4, 115 leaves, 10 steps):

a_x6 _ bx4arctanh(el(dx2+")) n bezpolylog(Z, —el(d"2 +C)) _ bezpolylog(Z, el(dx2+")) _ bpolylog(3, —el(dx2+c)) " bpolylog(3,el(“”‘2 +C))

6 d d2 d2 d3 d3

Result (type 8, 44 leaves):

ax® N 21b 5 et ldP+e)
(a2 +0)? _

Problem 2: Unable to integrate problem.

J;é (a+bose(dd +c)) d

Optimal (type 4, 70 leaves, 8 steps):

a_x4 _ bxzarctanh(el(dx2+c)) + Ibpolylog(z, _eI(dx2+c)) B Ibpolylog(2, el(dxz-i-c))

4 d 2d? 2d?
Result (type 8, 44 leaves):

4 I(dx2+c)
££_+J21bfe &

4 (el(dx2+c))2_1



Problem 4: Unable to integrate problem.

Jﬁ (a+besc(d? +c)) dx

Optimal (type 4, 111 leaves, 10 steps):

a*xt B Zabxzarctanh(el(dXZJrc)) _ b2 cot(dx® +¢) n b In(sin(dx® +¢)) Iabpolylog(z, —el(dx2+c)) _ Iabpolylog(z, el(dx2+c))

+
4 d 2d 242 42 A

Result (type 8, 85 leaves):

A 1.2 b2 N 21bx (2ad@ @2+ 4 p) “

4 d((el(dx2+c))2_1> d((el(dx2+c))2_1)
Problem 6: Unable to integrate problem.

a+bcsc(dx2+c)

Optimal (type 4, 344 leaves, 13 steps):

I(dx2+c) l(dx2+c) l(dx2+c) I(dx2+c)
be4ln[1—m—J be4ln[1—m— bxzpolylog[2, lac b2 polylog| 2, —L4¢
X b—J-+b ) bt-a+v* ) | b—J-@+b ) b+y-a®+1
6a 2ady -a* +b* 2ady -d® + b ad*\ -a* +b* ad*\ -a* +b*

I(dx2+c) I(dx2+c)
Ibpdybg[3,—lgjl———————J Ibpdybg[3,—lgg———————
b—-d+b* b+ -a* +b?

+

ad® N, -a* + b2 ad®\ -a® + b?

Result (type 8, 68 leaves):

i+ 1b S el (A +c) i@
6a a<21bel(dx2+c)+(el(dx2+c))2a_a)
Problem 8: Unable to integrate problem.
a+bcsc(dx2+c)
Optimal (type 4, 231 leaves, 11 steps):
1(dx2+c¢) 1(dx2+c) 1(dx2+c¢) 1(dx2+c)
bezln{l—lae—] bezln[l S U1 bpolylog[2,lae—] b polylog 2’Iae—
Ea b—\-a*+bv ) bty-a+b> ) | b—-a*+bv ) b+ -a* +b?
4a 2ady -a* + b 2ady -a* +b* Zaalz\/—az—i-b2 2ad*\ -d® + b?

Result (type 8, 68 leaves):



i+ 21p 3l d?+o) i@
4a a(zlbel(dx2+c)+(eI(dx2+c))2a_a)
Problem 10: Unable to integrate problem.
(a+besc(di® +¢))
Optimal (type 4, 999 leaves, 31 steps)
I(dx2+c) x2+c I(dx2+c) I(dx2+c)
153 polylog| 3, 14— b ¥ In 1+ Pl 14+ 45— IhaIn| 1 - 14—
b— -d* +b? 4 1h+d® - b— -a* + b?
az(_a2+b2)3 /2d3 a a —b2 d2 (az_bz)dz azd —a2+b2
I(dx2+c) 1(dx2+c) I(dx2+c) I(dx2+c)
be41n{1 - Iae—] polylog[2, J 163 x* [ - Iae—] b3x2p01ylog[2, Imc—]
b+ -d* + b b+ya®—p> ) b+y-a*+bp ) b— -a* + b
) — @ (& - ) &P 2(_2 4 12)3 /2 2(_ 2. 2\372 p
atd -a* +b 2a* (-a® +b?) d a (-a* +b?) d
1(dx2+c) 1(dx2+c) 1(dx2+c)
b3x2polylog 2 Mae 77 77 2Ibpolylog{3, Iae—J 15 polylog{?», Iae—J
N b+-a®+b* ) bt-a+p> ) | b+ -a® + b
az(-az+b2)3 /2d2 PP -+ b2 az(-az+b2)3 /2d3
I(dx2+c) I(dx2+c)
Ib3x4ln[1 - I“—J 2bx2polylog[2, I“"—J
B b*x* cos(dx® +¢) 3 15%x* B b—-a+p b— -+ b
2a (a* =b*)d (b +asin(d® +c)) 24 (> —b*)d 282 (- +12) 2d PR Z
I(dx2+c) 1(dx2+c) I(dx2+c)
2bx2p01ylog[2, Imc—] 102 polylog[Z, _ae—J 21bp01y10g[3, Mae 77 77
b+ -d* + b 1h—Ja -1 b— -a* +b*

- +
003N s, & (=) dP 00 s

Result (type 8, 215 leaves):
X5 10234 (1a + b el (@2 +0) +J-2Ib)é(2x2a2de1(dx2+c —2pddldd T popp2eldd+d _op )

2 (az_bZ)d<2IbeI(dx o) 4 (¢l (a2 +c))2a_a)

dx
2 2
6 2 (-2 +p)a(apdld@+d 1 (dd2+)?, 11,)

Problem 14: Unable to integrate problem.

P
a+bcsc(c+d\/7)

Optimal (type 4, 905 leaves, 23 steps):



1(c+dV) 1{c+dvx) 1{c+dvx)
100801bpolylog{7,“’e—]ﬁ 1680162 2 polylog| 5, 24 """ | 1453 polylog| 2, 14"
e b+ -a* + b bt-a+v* ) | b—-a*+b*
4a ad | -a* + b* adS\/ -a? + b? ad*\ -a* + b?
1(c+dV7) 1(c+d V=) 1(c+dVx)
14 b polylog 2,“‘*—} 100801bp01y10g[7,1ae— Jx 206K 2|1 - Lee T
b+ -a® + b? N b — -d® +b* N b—y -d* +b*
adle -a* + b? ad7\/ -a* +b? ad-/ -a* + b?
l(c-‘rd\/T) l(c-‘rd\/T) I(c-‘rdﬁ)
42Obx2polylog[4, RUL 420 b2 polylog| 4, 14¢ """ 1680 152> 2 polylog| 5, 14¢ """
b—-a+b* ) | b+y-a+b* ) b—-a+1
ad4\/ -a* + b? ad4\/ -a* + b? ad\ -a* + b?
I(c+d\/?) I(c+d\/?) I(c+d\/7)
841bx° /Zpolylog 3’Iae— 5040bxpolylog[6,1ae— 5040 b x polylog| 6, daed 777
B bt-a+v* ) | b—J-a+b ) b+ -a® + b
ad3\/ -a? + b? adG\/ -a? + b? ad®\ -a* + b?
1{c+dVx) 1{c+dVx) 1{c+dV7)
10080bp01y10g[8,1ae— 10080 b polylog| 8, 14¢ "~ 21hx Ptn| 1 — L4
b—y-a+b> ) | b+y-a>+v* ) b+ -a* + b
ad® -a* +b? ad® -a* +b? ady -a* + b?
l(c-‘rd\/T)
841b)é/2polylog[3, lac
N b— -a* + b*
ad3\/ -a* + b?
Result (type 8, 20 leaves):
a+bcsc(c+d\/7)
Problem 16: Unable to integrate problem.
(a+bcsc(c+d\/7))
Optimal (type 4, 2040 leaves, 49 steps):
I(c+d\/?) I(c+d\/7) I(c+d\/?)
240 b? polylog{S, _ae—] 240 b? polylog[S, L — 240 b° polylog| 6, dae 77T
1h —d® —b? 1h+da*> = b? b — -d® + b?

EXER B 2 (& —8?) & B P (-a + 1)



I(c+d\/?) I(c+d\/7) I(c+d\/7)
240 b° polylog| 6, dae 77T 480bp01y10g[6, daed 777 480 b polylog| 6, dae 777
bt-a+v* ) | b—J-a+b ) bti-a+p* ) &
3,2 2
a* (-a® +b?) /d6 P d0 -a* +b* P d0 -a* +b* 3a
1{c+dV¥) 1{c+dV¥) 1(c+dVx)
10 5222 In 1+“e—] 10023 m| 1+ ———— 1053 2 polylog| 2, 14€ "
Ih—yJa?—0* ) | 1h+Ja*—p* ) b—\-a*+b*
(= b)) P (=) P az(—a2+b2)3 /2d2
I(c+d\/7) I(c+d\/7) I(c+d\/?)
10 b3x2polylog 2, dae 7777 120 bzxpolylog 3, L S 120 b2xpoly10g 3, L S
b+ -d® + b? N 1h—a* — b 4 1h +a* — b
2( 24 2)372 a2 (2 = 1?) & a* (> = v?) d*
a a+b d
l(c-‘rd\/T) l(c-‘rd\/T) l(c-‘rd\/?)
120 53 xpolylog| 4, 14¢ """ 120 53 xpolylog| 4, 4¢ """ 20 b2 polylog| 2, 14¢ """
b—J-a+b ) b+y-a®+b b—-a+p
az(—a2+b2)3/2d4 az(—a2+b2)3/2d4 P -+
I(c+d\/?) I(c+d\/?) I(c+d\/7)
20 bxzpolylog 2, Iae—J 240 bxpolylog{4, daed 777 240 b x polylog| 4, dae 7777
b+ +02 ) b—J-a@+p ) | b+-@+2 ) 20252
2(.2_ 12
a2d2\/ -a* + b? a2d4\/ -a* + b? A& -a* + b? a* (a® = b*) d
1{c+dV¥) 1{c+dV¥) 1{c+dVx)
2401H polylog| 5, ~4¢ """ | /¥ 480Tbpolylog| 5, ~9¢— " | /x  41px> 2|1 L9
b+ -a* +b? N b+ -a* +b? N b—-d+b*
32
a* (-a* +b?) /d5 PP -d® +b? a?dy -a* + b
I(c-‘rdﬁ) I(c-‘rdﬁ) l(c-‘rd\/T)
2401H polylog| 5, ~4¢— """ | /X 801b /2polylog[3,lae— 21p30 2| 1 - LEE T
b —+ -d® + b? N b —+ -d® + b? N b+ -a* + b?
2 (- 1) YN v 2 (-2 +12) 4
I(c+d\/7) I(c+d\/?) I(c+d\/?)
2401b2polylog 4, _ae—]ﬁ 4016°° /zpolylog 3, dae 77T 2401b2p01y10g 4, L S Jx
1h —a* —b? + b+ -d® + b? N 1h + a* — b?
P (2 —0?) & az(—a2+b2)3 /2d3 (% - d°
l(c-‘rd\/?) I(c+d\/7)
480 1hpolylog| 5, 14— | /3 21535 /21n[1 R UL
b—-a + b2 2028 P2 cos(e+dJx) b— - +p

P&+ @ - d(btasin(ctayx)) @ (-2 +1) a



I(c+d\/?) I(c+d\/7) I(c+d\/7)
401525 /2polylog[2,—ae—] 401525 /zpolylog[2, L — 4015383 2 polylog| 3, 14— """
B 1h—Ja*—p* ) Ib+Ja*=p* ) b— -+ b
P (2 -0 B (2 - &P az(—a2+b2)3 /2d3
I(c-‘rd\/?) I(c-‘rdﬁ)
4155 /21n[1 RUL R 80 1h x> /2polylog[3, RUL R
b+ -d® + b b+ -d® + b

ady -a* + b* <& N -a* +b?

Result (type 8, 20 leaves):

[rrmorer
(a —l—bcsc(c—l—d\/?))

Problem 18: Unable to integrate problem.
Jx3 /2(a+bcsc(c+d\/7))2dx
Optimal (type 4, 344 leaves, 21 steps):
6152 polylog( 4, 21(e+d V7)) L 2a /2 gabRarctanh(+VT)) 252 2cot(c+dyT) L 852 A1 —@tlerad®)) Hpp22

& 5 d d P d
L 161aby /2 polylog (2, -¢l le+dV¥)) _ 161abx /2 polylog( 2, o e+ V7)) B 48 a b xpolylog( 3, -t le+dvT)) . 48 a bxpolylog( 3, ol (e+aVF))
d2 d2 d3 d3
__12Ib2xpdykg(2,¥l(c+dJ7)> +_96abpoWkg(5,—é(c+dJ7)) _ 96abpdybg(5,é(6+dJ?)) +_12b2pdykg(3,¥l(c+dJ7)>J}_
d3 ds d5 d4
" 96Iabpolylog(4, eI(CJ“d‘/?)) Jx o 96Iabpolylog(4, —eI(CJ“dﬁ)) Jx
a* &

Result (type 8, 20 leaves):

ng /2(a +bcsc(c+d\/7))2dx

Problem 24: Result more than twice size of optimal antiderivative.

J (ex)*l+2n
a+besc(c+dx")

Optimal (type 4, 310 leaves, 12 steps):



I(c+dx) I(c+dx1) I(c+dx1)
Ib (ex)*"In 1_Iae— Ib (ex)?"In I_Iae— b (ex)*" polylog Z,Mc—
(ex)?" b—-a*+bv ) bty-a+b> ) | b—+ -a* +b?
Zaen adenx'\ -a* + b* adenx'\ -a* + b* ad>enx?" -a* +b*
I(c+dx?)
b (ex)?" polylog 2’Iae—
b+ -d® + b?

ad>en®™\ -a* + b*
Result (type 4, 1335 leaves):
_(-1+42n) (In csgn(lex)3 —1In csgn(lex)2 csgn(le) —Im csgn(lex)2 csgn(Ix) +1Imcsgn(lex) csgn(le) csgn(Ix) — 2 In(x) —2 In(e))

XxXe 2
2an
csgn(le) csgn(Ix) csgn(Iex)
B 1 b(en)z\/(_l)csgn(lex)3 (1) > o Ielcb+ael(dxn+2c)_\/_6210b2+e2lca2
aend\/_e2lcb2+6210a2 Ielcb_\/_e2lcb2+621ca2
1 1
_2 2 - 2
e—Inn csgn(le) csgn(Ix) csgn(lex) eITr,n csgn(le) csgn(Iex)2 eITcncsgn(Ix) csgn(lex)2 e—ITcn csgn(lex)3e 2 mesgn(le) esgn(lex) e 2 mesgn(lx) esgn(lex) elc
csgn(le) csgn(Ix) csgn(lex)
1 I(dxt+2 21c2 21c 2
n 1 b(e”)z\/(—l)csgn(IeX)3 (=1 2 2 lel¢h +aell c)+\/—e ‘b +e '‘a
aend\/ —e2lep? pe2le,? Iefeh +\/—62]"b2+ezl"a2
1 1
-2 2 - 2
e—lnncsgn(le) csgn(lx) csgn(lex) ethn csgn(l e) csgn(l e x)2 elnncsgn(lx) csgn(lex)2 e—lnn csgn(lex)3e P mesgn(le) esgn(lex) . 2 m esgn(lx) csgn(lex) Je
csgn(le) csgn(Ix) csgn(lex) Ie
+ 1 16 (") (—1)csentden’ (_py 2 dilog Ieh
aendZ\/_eZICb2+eZICa2 Ielcb_\/_eZICbZ_,’_eZlcaZ
N qgetldx+2¢) _ \/_eZch2+eZIca2
Ielcb_\/_eZch2+GZIca2 Ie]cb_\/_e2lcb2+e2lca2
1 I
-2 2 _Z 2
e—lnn csgn(le) csgn(Ix) csgn(lex) elnncsgn(le) csgn(lex)2 elrtn csgn(Ix) csgn(lex)2 e—Inncsgn(lex)3e 2 mesgn(le) csgn(lex) e 2 T esgn(lx) csgn(lex) eIC
csgn(le) csgn(Ix) csgn(lex) Ie
_ 1 Ib(en)z (_l)csgn(lex)3 (_1) 2 dllOg Ie“h
aendZ\/_eZICb2+eZICa2 Ielcb+\/_6210b2+6210a2
N qgetld¥+2¢) N \/_eZch2+eZIca2

Ielcb +\/_621cb2 +eZIca2 Ielcb+\/_e2lcb2 +e2lca2



1 1
-2 2 _Z 2
efI nn csgn(le) csgn(Ix) csgn(lex) eIn n csgn(le) csgn(l ex)2 eITt n csgn(Ix) csgn(Iex)2 efITc n csgn(Iex)3 e 2 mesgn(le) csgn(lex) e 2 mesgn(lx) csgn(lex) ele

Problem 25: Unable to integrate problem.

(ex)—l+3n
a+bcsc(c+dx")
Optimal (type 4, 459 leaves, 14 steps):

Ib(ex)3”m[1—— Laelletdx) J Ib(exﬁ”ln(l—- Lge (ctdx) gl (ctdx) ]
(ex b—-a®+b* ) b+-a®+1 b— -a® + b
Jaen adenx' -a* + b* adenﬂq-a2+b2 ad’enx*" -a® + b*
(c+dxm) (c+dx)
2b(ex)3”polylog[2,—] 21b(ex)3”polylog[3,— —_—
b+ -a* + b? + b—+ -a* + b? b+ -a* + b?

ad?en®" -a* + b? adenx " -a* + b? adenx " -a* + b?

Result (type 8, 172 leaves):

2b (ex)? " polylog| 2,
)3n

(c+dxn)

Tael Tae Tae

] 21b (ex)3”poly10g[3,

(-14+3n) (ln(e) +1In(x)

_ Imcsgn(Iex) (-csgn(lex) +csgn(le)) (-csgn(lex) +csgn(lx)) )
2

xX¢€

+
3an

Imesgn(Iex) (-csgn(Iex) +csgn(le)) (-csgn(Iex) +csgn(lx)) j
2 ol (e+ddnx)n)

(-143n) (ln(e) +In(x) —
-21be

dx
a(21pelletadnton o (dletadntom)? _ )

Test results for the 10 problems in "4.6.3.1 (a+b csc)”m (d csc)”®n (A+B csc) .txt"

Problem 8: Result more than twice size of optimal antiderivative.
J (a4acsc(dx+c)) (A—Acsc(dx+c))
csc(dx+c)3

dx

Optimal (type 3, 15 leaves, 3 steps):

aAd cos(abc+c)3
3d

Result (type 3, 34 leaves):

~Aa (2 +sin(dx+c¢)?) cos(dx +c)
3

+cos(dx+c) Aa

d



Test results for the 1 problems in "4.6.4.2 (a+b csc)”m (d csc)”n (A+B csc+C csc”™2) .txt"
Test results for the 10 problems in "4.6.7 (d trig)”m (a+b (c csc)”n)"p.txt"

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

(a +besc(dx+¢)?)
Optimal (type 3, 130 leaves, 6 steps):

(15a2 +20ba +8b2) arctan[ cot(dx +¢) b J\/?

X beot(dx +c¢) + b(7a+4b) cot(dx +c) N Ja+b
@ 4a(a+b)d(a+b+beot(dx+e)?)’  8d*(a+b) d(a+b+boot(dx+c)?) 8a3 (a+b)5 2d
Result (type 3, 362 leaves):
arctan(tan(dx+c))+ 9btan(d)c+c)3 4 bztan(a’x+c)3
da® 8da (atan(dx+c)? +tan(dx+¢)2b+b) (a+b)  2dd® (atan(dx+c)? +tan(dx +¢)2b +b)* (a +b)
N 7b%tan(dx + c) b3 tan(dx + c)

+
8da (atan(dx +c)? +tan(dx+¢)2b+b)> (@ +2ba+b?)  2dd® (atan(dx +¢)? +tan(dx +c)2b +b)* (& +2ba +b?)
15barctan( tan(dx +¢) (a +b) J szarctan[ tan(dxtc) (a+b) ) b3arctan[ tan(dx +c) (a +b) )

(a+b)b B (a+b)b B (a+b)b
8da (a* +2ba+b*)J(a+b)b 2dd® (a* +2ba+b*)J(a+b)b da® (> +2ba+b*)J(a+b)Db

Problem 4: Result more than twice size of optimal antiderivative.
32
J(a +bcsc(dx+c)2) / dx
Optimal (type 3, 101 leaves, 7 steps):

E /zarctan[ cot(dx+c)Ja cot(dx+¢)Jb ]ﬁ
\/a+b+bcot(dx+c)2 _ \/a +b +bcot(a’x+c)2 _ bcot(dx+c)\/a +b +bcot(dx+c)2
d 2d 2d
Result (type 3, 1285 leaves):

] (3a +b) arctanh

2 3,2
1 cos(dxtc)a—a b) (-1 +cos(dx+c))? | b 2cos(dx+c) = In

2, \3/2 [ drt o2 —1
4d\~a sin(dx +¢)> (_COS(dX+C) a—a bJ cos(dx +c)
(cos(dx+c¢) +1)?

2 2
2 (-1 +cos(dx +¢)) [ﬁcos(dx+c)/-°05(dx+c) a—a 2b +/-°°S(dx+c) a—a 2b JB +acos(dx+c) +a+b
_ (cos(dx+c) +1) (cos(dx+c) +1)

Jb sin(dx +¢)?




(cos(dx+c) +1)2 (cos(dx+c) +1)2
-1 +cos(dx +¢)

T 2, _
4[\/7cos(dx+c)/—cos(dx+c) a—a—b +/—C°S(dx+c) a—a-b Jb —acos(dx+c) +a+bJ
- /zcos(dx—i-c v -a In| -

—b3/2ln

2 2. _ .
2(-1+cos(dx+c) [\/_cos dx +c¢) /_cos(dx+c) a-d 2b +/_cos(dx+c) a-a 2b Vb +acos(dx+c) +a+b
_ (cos(dx+c) +1) (cos(dx+c) +1) 7

Jb sin(dx +¢)?
F— yp——
4| VT cos(dx+c) [-Ssldxte)faza=b | [ cosldete)azab g oog(dxte) +a+b
+5 21| -

(cos(dx+c) +1)2 (cos(dx+c) +1)2
-1 +cos(dx +c¢)

J-a +3b cos(dx

¢)-a In

2 2, 4
2(-1+cos(dx+c) [\/_cos dx +c¢) /_cos(dx—i—c)a a—b +/_cos(dx+c)a 4 b\/7+acos(dx+c)+a+b

) (cos(dx+c) +1)2 (cos(dx+c¢) +1)? .

\/7sin(a’x+c)2

[ 4 {\/Fcos(dx+c)/-Co(s(d)(cjc_i)_zc)l:j)_zb +/- co(s(df;:)_zgl:f;)_zb Vb —acos(dx+c) +a +b] J
cos(dx +c cos(dx +c
—3b cos(dx+c¢)-a In| - T Toos(drtc)

a

—-3Jyb In

2 2. _ .
2(-1+cos(dx+c) [\/_cos dx +c¢) /_cos(dx+c) a-d 2b +/_cos(dx+c) a-a 2b Vb +acos(dx+c) +a+b
_ (cos(dx+c) +1) (cos(dx+c) +1) a7

\/7sin(a’x+c)2
2 2
4[ﬁcos(dx+c)/—"°s(dx+c) a—a-b +/-°°S(dx+c) a—a-b ﬁ—acos(dx+c)+a+b]
+3b In| -

(cos(dx+c) +1)2 (cos(dx+c) +1)2
-1 +cos(dx +¢)

a+ -a +2cos(dx

\/_/ cos(dx +c)?a—a—b b — 4cos(dx+c)ln[4cos dx+c) - / cos(dx +c)’ a—a—zb —4acos(dx +c)
(cos(dx+c¢) +1)? (cos(dx+c) +1)



+4f_i/ cos(dx+ec)’a—a—b J +4ah{4wsdx+cq / cos(dx +c)a—a—b —4acos(dx+c)

(cos(dx+c) +1)2 (cos(dx+c) +1)2
+4\/—/ cos dx+c) a—a—>b ))]
wﬂdx+c)+lﬁ

Problem 5: Result more than twice size of optimal antiderivative.
J 1

7 /2

(a+besc(dx+c)2) /-

Optimal (type 3, 162 leaves, 7 steps):

sretan cot(dx+c¢)Ja ]
\/a +b +bcot(a’x+c)2 I bcot(dx +c) I b(9a+5b) cot(dx+c)
7/2d \5 /2 2 2 2\3 /2
a 5a(a+b)d(a+b+bcot(dx+c)?) 154* (a +b)%d (a+b+bcot(dx+c)?)
N b (33a*> +40ba +15b%) cot(dx +¢)

1543 (a+b)3dJa+b+bcot(dx+c)?
Result (type ?, 4814 leaves): Display of huge result suppressed!

Problem 6: Result more than twice size of optimal antiderivative.
3 /2
J(l+csc(x)2) / dx

Optimal (type 3, 37 leaves, 6 steps):

-2 arcsinh[ M ] — arctan

cot(x) ] _cot(x)+/2 —i—cot(x)2
2 +cot(x)? 2

Result (type 3, 311 leaves):

2 32 5
- 1 - — [ COS(X)2 —2 ] (-1 +cos(x) )2 Cos(x)\/_m_zz +2cos(x) In
2sin(x)’ (——COS(X) 2 ) cos(x)” ~ 1 (cos(x) +1)
(cos(x) +—1)2
2 2
2 [COS(X)Z _M +COS(X)2 +COS(X) _/_ COS(X) -2 _2]
; (cos(x) +1)° (cos(x) +1)? cos(x)2 — 3 cos(x) +2

3 — 2 cos(x) arctanh

sin(x) . cos(x)2 —2

(cos(x)-i—l)2

sin(x)?



-2

2 cos(x) arctan cos(x) (-1 4 cos(x)) cos(x) +1)2 (cos(x) +1)2
2 sin(x)?
/_ cos(x)-—2 sin(x)2
(cos(x) —l—l)2
2 _ -
42 arctanh cos(x) 3cos(x) +2 5 arctan cos(x) (-1 +4cos(x))
/_ cos(x)2—2 sin(x)2 /_ cos(x)2—2 sin(x)2
(cos(x) +1)2 (cos(x) +1)2
Problem 7: Result more than twice size of optimal antiderivative.
J l—i-csc(x)2 dx
Optimal (type 3, 25 leaves, 5 steps):
—arcsinh( M j — arctan| — ) J
2 +cot(x)2
Result (type 3, 165 leaves):
2

: 1 JF T2 ces(x)) | In

. cos(x)2 =2 cos(x)” —

4sin(x) [ -
(cos(x) + 1)2
2 _ 2 _
2 [cos(x)z/—mz2 +cos(x)2+cos(x) —/—Mzz —2J )
_ (cos(x) +1) (cos(x) +1) _ arctanh cos(x)“ —3cos(x) +2
sin(x)? 7
/_ (cos(x) 2 sin(x)2

cos(x) —l—l)2

+2arctan{ cos(x) (-1 +4cos(x)) ]
2

2
cos -2 .
BTELEF I
(cos(x) +1)
Problem 8: Result more than twice size of optimal antiderivative.

1 +csc(x)2

T —
2 (COS(X)z/-M + cos (x)% + cos(x) —/_M
—21n| - (



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

-arctan %)
2 +cot(x)?
Result (type 3, 71 leaves):
2 _ _
sin(x)/-—(zz:g; N 12)2 arctan cos(x) ;—'_COS(X))
v/__ cos(x)c—2 mn(x)z
(cos(x)+1)2
2 _
—Z:g;z _? (-1 +cos(x))

Problem 9: Result more than twice size of optimal antiderivative.
32
J(l —-csc(x)z) / dx

Optimal (type 3, 27 leaves, 4 steps):

)
cot(x) y/ -cot(x) +In(sin(x) ) v/ -cot(x)? tan(x)

2

Result (type 3, 88 leaves):

I S o 2 ) 2. _ =1 +cos(x) 2 2 _ -1 +cos(x)
8cos(x)? ((4cos(x) ln( cos(x) 1 J 4 cos(x) ln( Sin(x) ) + cos(x) 4ln( —cos(x) 1 ) +4ln( —sin(x) J

5 3,2
+1)ﬁsin(x) [—COS(X) } )

cos(x)2 -1

Problem 10: Result more than twice size of optimal antiderivative.
J -1 +cse(x)? dx

Optimal (type 3, 12 leaves, 3 steps):

2

In(sin(x) ) +/ cot(x)~ tan(x)

Result (type 3, 50 leaves):
- 2
T (ln( 2 ) —ln( _ -1 4+ cos(x) ))sin(x) ___cos(x)

cos(x) +1 sin(x) cos(x)% —1

2 cos(x)

Summary of Integration Test Results



104 integration problems

Mo QW >

55 optimal antiderivatives

32 more than twice size of optimal antiderivatives
0 unnecessarily complex antiderivatives

17 unable to integrate problems

0 integration timeouts



