Maple 2018.2 Integration Test Results
on the problems in "4 Trig functions/4.4 Cotangent"

Test results for the 17 problems in "4.4.0 (a trg)”m (b cot)” n.txt"

Problem 10: Unable to integrate problem.
Jcot(bx—i—a)” dx

Optimal (type 5, 44 leaves, 2 steps):
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Result (type 8, 10 leaves):
Jcot(bx+a)" dx

Problem 13: Unable to integrate problem.
J(bcot(fx+e) )" (asin(fx +e) )" dx

Optimal (type 5, 81 leaves, 2 steps):
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Result (type 8, 23 leaves):
J(bcot(fx+e) )" (asin(fx +e) )" dx

Problem 14: Unable to integrate problem.
J(acot(fx+e) )™ (beot(fx+e))" dx
Optimal (type 5, 66 leaves, 3 steps):
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Result (type 8, 23 leaves):
J(acot(fx+e) )™ (beot(fx+e))" dx

Problem 16: Unable to integrate problem.



J(dcot(fx+e))”sin(fx+e)4dx
Optimal (type 5, 49 leaves, 2 steps):
(deot(fx+e) )1+"hypergeom( [3, % + %
df (1 +n)

[% +§] —cot(fx—i—e)z]

Result (type 8, 21 leaves):
J(dcot(fx+e) )" sin( fx +e)* dx

Problem 17: Unable to integrate problem.
J(dcot(fx+e) ) ese(fx +e) dx

Optimal (type 5, 71 leaves, 1 step):
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Result (type 8, 19 leaves):
J(dcot(fx+e) ) ese(fx +e) dx

Test results for the 10 problems in "4.4.1.2 (d csc)”™m (atb cot) n.txt"

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

csc(x)3
J I 4+ cot(x) dr

Optimal (type 3, 11 leaves, 2 steps):
Tarctanh(cos(x)) — csc(x)

Result (type 3, 23 leaves):
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Problem 5: Result more than twice size of optimal antiderivative.

sin(x)2
Ja + b cot(x) dx

Optimal (type 3, 68 leaves, 7 steps):



a(a®+3b*)x b In(bcos(x) +asin(x)) (b +acot(x)) sin(x)>

2(a +1%)° (> +1%)° 2 (a* + %)
Result (type 3, 172 leaves):
i tan(x) @’ 3 tan(x) a b’ N b N b N b3 In(tan(x)2 4+ 1)
2 (a2 +—b2)2(tan(x)2 +1) 2 (a2 +—b2)2(tan(x)2 +1) 2 (a2 -+-b2)2(tan(x)2 +1) 2 (a2 +—b2)2(tar1(x)2 +1) 2 (a2 +—b2)2
4 3 arctan(tan(x) ) a b 4 arctan(tan(x) ) a° _ b3 In(atan(x) +b)
2 (2 +52)° 2(a? +16%)° (a® +1%)°

Problem 6: Result more than twice size of optimal antiderivative.
. 4
sin(x) dr
a + bcot(x)
Optimal (type 3, 114 leaves, 8 steps):
a(3a*+10a26* +15b%)x b’ In(bcos(x) +asin(x))  (45° +a (3a*> +7b*) cot(x) ) sin(x)®> (b +acot(x)) sin(x)*

8 (a? +5%)° ( +52)° 8 (a? +0%)° 4 (a® +1*)
Result (type 3, 406 leaves):
i 7tan(x)3 a’ b? B 9tan(x)3a b 3 Stan(x)3a N tan(x)%a*b
4(?+62) (tan(0)2+1)°  8(2+62) (tan(x)2+1)> 8 (2 +82)° (tan(x)2+1)° 2 (a® +8%)° (tan(x)? +1)
3tan(x)%a? b’ 4 tan(x)2 b’ 3 3tan(x) @ B 5tan(x) @ b2
2(2+02) (tan(x)2+1)° (@ +62)° (tan(x)2+1)* 8 (2 +5%)° (tan(x)2+1)* 4 (2 +4) (tan(x)? +1)°
B 7 tan(x) a b* a*hb N a* b’ L 35 L, DPin(tan(x)? +1)
8 (?+6%)° (tan(x)2+1)> 4 (2 +6) (tan(x)2+1)° (2 +62)° (tan(0)2 +1)> 4 (? +5*)° (tan(x)2 +1)* 2 (a? + %)’
15 arctan(tan(x) ) ab i 3 arctan(tan(x) ) a i 5 arctan(tan(x) ) a’ b? _ b In(atan(x) +b)
8 (a® +5%)° 8 (a® +5%)° 4 (a*+p2) ( +5?)°

Problem 7: Result more than twice size of optimal antiderivative.
5
csc(x
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a + bcot(x)

Optimal (type 3, 91 leaves, 9 steps):

(a2 +b2)3 /2 arctanh[ (b —acot(x)) sin(x)
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Result (type 3, 231 leaves):
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Problem 8: Result more than twice size of optimal antiderivative.

csc(x)3
J a + bcot(x) dx

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

arctanh[ (b —acot(x)) sin(x) Jm
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»? b »?
Result (type 3, 106 leaves):
2tan(%)b—2a 2tan(%)b—2a
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2
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Test results for the 9 problems in "4.4.1.3 (d cos)”m (atb cot)n.txt"
Problem 3: Result more than twice size of optimal antiderivative.
sec(x)3 dr
I+ cot(x)
Optimal (type 3, 16 leaves, 8 steps):
Iarctanh(sin(x) ) +sec(x) — Isec(x) tan(x)
2
Result (type 3, 83 leaves):
X X
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Problem 7: Result more than twice size of optimal antiderivative.
3
sec(x) dr
a + bcot(x)

barctanh[ cos(x) a — sin(x) b J N a® + b?

Optimal (type 3, 71 leaves, 9 steps):
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Result (type 3, 171 leaves):
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Test results for the 19 problems in "4.4.10 (c+d x)”"m (atb cot)n.txt"

Problem 1: Result more than twice size of optimal antiderivative.
J)écot(bxm) dx
Optimal (type 4, 82 leaves, 6 steps):
_E n x31n(1 —eznbx"””) _ 3Ix2p01ylog(2, ezl(bx"’“)) " 3xpoly10g(3,ezl(bx+a)) " 3 Ipolylog(4, eZI(bx+“))
4 b 2p? 20 4p*
Result (type 4, 239 leaves):

_E " In(el®¥+a) 4 1) 3 " In(1 —®xFa)) 3 " In(1 — e bxta)) 3 B 31polylog(2, e b¥+a)) 2 . 3Ipolylog(2, -t ?xT@)) 2 B 21a°x
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b* b* 25% b* b* b
+ 6 polylog(3, el P*+a)) x
b3




Problem 2: Result more than twice size of optimal antiderivative.
chot(bx+a) dx

Optimal (type 4, 43 leaves, 4 steps):

_E N xln(l _eZI(bx+a)) B IpOlylog(2, eZI(bx—i-a))
2 b 2 b2

Result (type 4, 149 leaves):
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Problem 3: Result more than twice size of optimal antiderivative.
szcot(bx—i-a)z dx

Optimal (type 4, 66 leaves, 6 steps):
I 2 XPeot(bxta)

2xIn(1 —ezl(be””) B Ipolylog(2, eZI(bx+“))
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Result (type 4, 182 leaves):
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Problem 10: Result more than twice size of optimal antiderivative.

J (dx +c)?
(a +1lacot(fx+e))?

Optimal (type 3, 166 leaves, 8 steps):
Id2e216+21fx Id2e4le+4lfx d621€+21fx(dx+0) N de4le+4lfx(dx+c) + IeZle+21fX(dx+c)2 B Ie4le+4IfX(dx+c)2 N (dx+c)3
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Result (type 3, 1042 leaves):
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Problem 11: Result more than twice size of optimal antiderivative.

J dx+c e
(a +1lacot(fx+e))?

Optimal (type 3, 181 leaves, 11 steps):
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Result (type 3, 652 leaves):
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Problem 12: Unable to integrate problem.
J (dx+c)™
(a+Tacot(fx+e))?

Optimal (type 4, 159 leaves, 4 steps):



aem (%) " 21f(dx +e) aem () " 41/ (dx+c)
(dx-%c)1+m 12 e (dx+c) F(1-+nu p ) 14 e (dx+c) F(1-+nu y )
4a*d (1 +m) azf( —If(c;x+c) )m - azf( —If(c;x+c) )m

Result (type 8, 24 leaves):

J (dx+c)™ @
(a +Tacot(fx+e) )2

Problem 13: Result more than twice size of optimal antiderivative.
ﬁdx+d(a+bwdﬁﬂwﬂ)@

Optimal (type 4, 71 leaves, 6 steps):
a(dx+c)®>  Ib(dx+c)® | b(dx+c)In(1—'V>F9)  Tpdpolylog(2,e?1Vx+e)

- +
2d 2d f 2f2
Result (type 4, 239 leaves):
_Jd(fx+e) I(fx+e) I(fx+e) I(fx+e _
_Ibdpolylog(2, -¢ ) 1bdx N ady tger— 2bcln(e ) N beln(e +1) N beln(e 1) lbex
I 2 2 f f f
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- — + - — - + :
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Problem 16: Result more than twice size of optimal antiderivative.

J(dx+c)3 (a+bceot(fx+e))? dx

Optimal (type 4, 535 leaves, 28 steps):
316°d (dx + ¢)? polylog(2, 2 1/*+e)) N 16° (dx+c¢)* b (dx+c)’ N @ (dx+c)* 310 Ppolylog(2,21V>*9)  34p% (dx+c)?

21 4d 2f 4d 27 4d
_ 310 @ polylog(4, 1V T9)  3p3d (dx+c)cot(fx+e)  3ab*(dx+c)cot(fx+e) b (dx+c)dcot(fx+e)?
41 21 S 2f
L3P (dxte)n(1 =EVHD)  9ab’d (dxte)?in(1 =2IV¥HI)  3a2h (date)Pin(1 =2VFD) 5 (date)iin(l = 1V¥H)
r a ! f
_ 91a*bd (dx +c)?polylog(2,1V*+9)  31a%h (dx+c)*  9lab*d (dx+c) polylog(2, 1U**4)  31ah? (dx+¢)3
272 4d Ve f

9 a b d® polylog(3, 21 /x+e)) N 9a®bd* (dx +c) polylog(3,1V¥T9) 3534 (dx +¢) polylog(3, 2 1U*T¢))

21 2/ 27




91a®bd polylog(4,1V>*9)  31p3d (dx+c¢)?

45 2/

Result (type ?, 3112 leaves): Display of huge result suppressed!

_|_

Problem 17: Result more than twice size of optimal antiderivative.
J(dx—i—c) (a +bcot(fx+e))> dr

Optimal (type 4, 248 leaves, 16 steps):

-3ab’ex — Bdx _ 3ab’ds’ + @ (dx+c)®  3la*b(dx+c)? | 16 (dx+c)? B deot(fx+e)  3ab*(dx+c)cot(fx+e)
2f 2 2d 2d 2d 27 7
_ B dxte)cot(frte)? | 3a’b(dxte)n(1 =) b (dxto)in(1 =S!VHI)  3ab’din(sin(frte))
2f f 7 f2
_ 31d®bdpolylog(2, U3+ 4 153 dpolylog(2, 21U/x 1))
2/ 2/

Result (type 4, 744 leaves):

2 2 I(fx+e _ 2 I(fx+e 2 I(fx+e) 2 I(fx+e) _
3gpey_ dabidd | 3b aarln(e2 1)  6bd*cln(e ) , 3ba*cin(e +1) | 3bd’cin(e 1)
2 Vs f f f
n 16 dpolylog(2, e /¥+9) " 15 dpolylog(2, -e! /x+e)) _ 2% deln(el/xTe) n B deln(el/¥+o —1) n 1% d & _ 6b%adln(e /¥+9)
7 7 7 7 7 7
2 I(fx+e) 3 _ Jd(fx+e) 3 I(fx+e) 3 _ Jd(fx+e) 2 3
L adln(e +1)  PIn(l-e )de  b’ln(e +1)dx P hn(l—e )dx _ 31d*bd _ch3x+a3cx+adx2
7 £ f f 2 2
_ 6lba*dex N 2P cin(V*H9)  pPem(fVrTO 1) pleln(fVXFO —1) N 1% dx?
S f f f 2

B2 (-61adfx VT —6lacf? V3T 4 2pdfx? VT L 61adfx —1bd V¥t 4 2pef@ VT L 61acf+1bd)
£ (R1Ux+e 1)2
6ba*deln(e'V*T9)  3pa’deln(e!V*T9 —1)  31ba*dpolylog(2,e!V*T¢)  31badpolylog(2, -e'V*+9)  31pa*dé? N 213 dex
7 7 7 7 7 s
3pIn(1 —e V¥ T9) g2 g, . 3bhIn(1 — e U¥T9) 2 g N 3bIn( VO 1) 2 dx
7 f f

+31cha*x

Problem 19: Result more than twice size of optimal antiderivative.

J dx+c &
(a +bcot(fx+e))?

Optimal (type 4, 198 leaves, 5 steps):



21(fx+e)
b(—2adfx—2acf+bd)1n(1— (Ib+a)e )

(dx+c)? (-2adfx —2acf+bd)> b(dx+c) a—1b
i 2, 42 + 2 TS + 2
2(+0*)d  4a(a—1b)2(Ab+a)dfr (&> +b*)f(a+beot(fx+e)) (®+2)°f
21 (fx+e)
Iabdpdybg(Z,(Ib_Fa)e )
n a—1b

(a+67)° 7
Result (type 4, 989 leaves):
dx* " cx " 2Ib2(dx4—c)
2(21ab+d®>—b*)  2lab+a*—b  (b+1a)f(b—1a)? (b1 142 1UxTO L 414g)

(Ib +a) E1Vx+
_ 21ba*cin(a@Uxte ppllUxte — g5 41p) 2”“”““[1 - a—1b ]e _ bdin(a@tUrto 4 1pltlUatea — g 41p)
(b+1a)f(b—1a)? (1b—a) (1b+a) (b+1a)f (b—1a)*(a—1b) (b+1a) 2 (b—1a)*(1b—a) (1b+a)
4_Ibzdhﬂaeznfx+@-+Ib62“fx+@-—a-+Ib)a " 21ba*deln(a® V¥ +o L1p2 U+ _ 1 1p)
(b+1a)f (b—1a)*>(1b—a) (1b+a) (b+1a)f (b—1a)*>(1b—a) (1b+a)
L 20acin(a VMO 41210 —a +1b) 2167 dIn(' V7 F9) N 41bacln(e!Vr9)
(b+1a)f(b—1a)>(1b—a) (Ib+a) (b+1a)fA(b—1a)>(1b—a)  (b+1a)f(b—1a)*(1b—a)
21 (fx+e)
2b%adeln(a ! VxTO L1p2lUx+e _ 454 1p) 2“’“‘”“(1_ (Ib+;)—elb ) 41badeln(e/x+9)
(b+1a)f (b—1a)? (1b—a) (1b+a) (b+1a)f(b—1a)?(a—1b) (b+1a)f (b—1a)* (16 —a)
Ib+a e2I(fx+e)
2bad N 4badex N 2bad b"dp"lylog(z’ : a)—Ib )
(b+1a) (b—1a)*>(a—1b) (b+1la)f(b—1a)?>(a—1b) (b+1la)f(b—1a)*(a—1b) (b+1a)f (b—1a)? (a—1b)

Test results for the 30 problems in "4.4.2.1 (a+b cot)”m (c+d cot)n.txt"

Problem 1: Unable to integrate problem.
J(a-%lacmidx-+c))”dx
Optimal (type 5, 42 leaves, 2 steps):

1 (a+Tacot(dx+c) )”hypergeom( [1,n], [1 +n],

; +Iade+c))

1
2 2

dn
Result (type 8, 16 leaves):

J(a +Tacot(dx+c))" dx

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



J(ecot(dx+c) )3 /2 (a +acot(dx+c)) dx
Optimal (type 3, 77 leaves, 4 steps):

ad /Zarctan[ (‘/? —cot(dx +c) ‘/?) V2

2
2a (ecot(afx+c))3 /2 . 2y ecot(dx +c) ] _ 2aeyecot(dx+c)
3d d d

Result (type 3, 362 leaves):

e (& )1/4\/—1 [ecot (dx +c) +(e2) /4\/ecot(dx+c) \/7+\/?J
2a(ecot(dx+¢))} 2 2aefecot(dxFo)

ecot(dx +c¢) ( )1 /4\/ecot(dx+c) \/7+\/?

+
3d d 4d
ae(e2)1 /4\/7arctan[ V2 Jecot( d/x+c ae(ez)l /4\/7arctan \/_\/ecot(d/x—kc
(62)1 4 (ez)l 4
+ 2d - 2d
@ T [ecot (dxte) = () P Veootdx o) V2 +/& ezﬁamn[rm ]
4 ecot(dx +c) ( )I/X/ecot dx +c¢) \/_+\/_ (62)1/4
4d(ez)1/4 24 (&)
aezﬁarctan[ Z TP ]
24 (2)

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

J a—+acot(dx+c)
(ecot(dx +c¢))5 /2

Optimal (type 3, 82 leaves, 4 steps):

aarctan[ (\/?—cot(dx+c)\/?)\/7 V2
2a _ 2+ ecot(dx+c) n 2a
3de (ecot(dx+c))3 2 des 4

Result (type 3, 373 leaves):

ecot(dx +c)

a(e2)1 /4\/71 [ ecot(dx +c¢) + (& \/ecot dx+c) \/——l—\/_

)/
2a 2a N ccot(dx+e) — (&) i@z Tl VT +/&
déJecot(dx +c) 3de(ecot(dx+c))3 /2 P




a (62)1 Aﬁarctan[ \/_\/m ] a (e2)1 Aﬁarctan[ \/_\/m ]

+ (62)1/4 B (ez)l/4
e s Cll N P sy
i ecot(dx +¢) + (& ) \/m\/_+\/_ (62)1/4
448 (&) " 248 (&)
aﬁarctan[ \/_Vf;o)tgd/z—i—c )
242 (2)'

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

J(ecot(dx—i—c) )5 72 (a +acot(dx+c))3 d

Optimal (type 3, 157 leaves, 7 steps):
4a3e(ecot(dx+c))3 /2 _ 443 (ecot(dx—i—c))s/2 B 4043 (ecot(dx—kc))7/2 B 2(ecot(dx—i—c))7/2 (a3+a3cot(dx+c))

3d 5d 63de 9de
PSS /2arctan[ (Ve —cot(dx+c)ye )2 ]J?
2 ecot(dx+c)

4q° ecot(dx +c¢)
+ d + d

Result (type 3, 445 leaves):
24 (ecot(dx+¢))? 2 6a® (ecot(dxtc))T 2 4ad (ecot(dxtc))3 2 | dae(ecot(dx+e))} | 4dd P ecotldxFo)
9de? Tde 5d 3d
( )1 /4\/—1 [ ecot(dx +c) + (ez)l /4\/ecot(dx+c) \/7+\/?J a3e2(ez)l Aﬁarctan[ \/—\/m 11
ecot(dx +c) — (62)1 /4\/ecot(dx+c) \/7+\/? (e2)1 /A

2d B d

av(é)l/“ﬁman[ 2 et VT | Lotdrte) —WVAMFN_J
N () _ mMHcH) A et @ T T+ &
d (&)
a3e3\/7arctan[\/—“z;o;lif+c —l—l] a3e3\/7arctan(—‘/7‘:00tgd/z+c) —i—l]
- +
d(e2)1/4 d(e2)1/4

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



J(ecot(dx+c) )3 /2 (a +acot(dx+c) )3 dx

Optimal (type 3, 135 leaves, 6 steps):
_ 4q° (ecot(a’x+c))3 /2 _ 324° (ecot(dx +c) )5 /2 2 (ecot(a’x+c))5 /2 (a3 +a3cot(dx+c))
3d 35de Tde
283 /zarctanh[ (\/?+cot(dx+c) \/?)\/?

2
_ 2y ecot(dx +c) ] I 4a3e\/ecot(dx+c)
d d

Result (type 3, 418 leaves):

243 (ecot(dx+¢))7 2 6 (ecot(dx+c)) /2 4d® (ecot(dx+c))® /2 L 4dieecot(dx o)
7 d e 5de 3d d

Fe(d)! /4J_1 [ecot (dx+e¢) + (&) /A [ecot(dx + c) JT+J7] ENEN /4J7arctan[ JZ Jecot(dx + o) HJ

_ ecot(dx +c) — (e2)1 /4\/ecot(dx+c) \/7—1—\/7 _ (ez)1 A
2d d

EIEN /4J7arctan[ JZ Jecot(dr T o) +1] AT [ecot dx+c) — (&) Jeootldx ¥ o) ﬁ+J?J

4 (ez)l /A i ecot(dx +c) + (e2 1/4\/ecot(dx+c) \/7+\/?
d 24 (2)

azezﬁarctan[ J_J:;;ld/j” asezﬁarcm[ J_Jf:;;;f/;“ J

+ —
a(@)” a(@)”

Problem 7: Result more than twice size of optimal antiderivative.
J. ecot(dx +c¢) (a-+acot(dx+c) )3 dx

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

2a3arctan[ (\/?—cot(dx+c)\/?)\/?]\/7\/?
8a3(ecot(dx+c))3/2 — 2 (ecot(dx+¢))° /2(a3+a300t(dx+6)) _ 24 ecot(dx +c)

ecot(dx +c)

S5de S5de d
Result (type 3, 390 leaves):

243 (ecot(dx+¢))° 2 24 (ecot(dx+¢))* 2 4d° [eoot(dx T )

5dé de d
A (@) /4 [T | ccotldxte) + (&) A et T VT + & 2 (&) Aﬁarcm[ VT [eotldrTa) J
4 ecot(dx +c) ( )1 /4\/ecot(dx+c) \/74—\/? (ez)1 z

2d d

d



a3(82)1 Aﬁarctan( V2 Jecot(dx +c)_ +1] ey in [ecot (dx +¢) (e2)1 /4\/ecot(dx+c) \/7+\/7
(¢)

(92)1/4 n ecot(dx +c) +e21/4\/m\/7+\/7
¢ 2d(2)
a3e\/7arctan[ V2 eCOtld/Z_'_c a3e\/7arctan[ V2 eCOtid/Z_'_C) 41
" (&) _ ()
a(@)” i)

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

J(a+awﬂdx+cﬂ3dx
ecot(dx +c)
Optimal (type 3, 98 leaves, 4 steps):
2 @° arctanh (\/?+cot(dx+c)\/?)\/7] 2
2 ecot(dx +c) _ 1643 ecot(dx +c) _2(a3+a3cot(dx+c)) ecot(dx +c)
dJe 3de 3de

Result (type 3, 378 leaves):

( )1/4\/—1 [ecot (dx+c) (8)1/4\/ecot(dx+c) \/7+\/?J
ewudx+c)—(g)lﬂdemddx+c)J71+J;r

2a° (ecot(a’x+c))3 /2 _ 6a° ecot(dx +c)

- 3dé de * 2de

a3(ez)‘/4¢7arctan[J_VE:Z";W/;“ ] & ()" 47T arctan rv;;";ﬂ;“ J

+ de B de
ST [ecot (dx+c) — (&) * Jeoordx ¥ o) ﬁ+J_J GSﬁmmn[rm ]

_ ecot(dx +c) (g)l/dewtdx+c J_i+J__ _ (ez)l/4

24 (&) a(2)

a3ﬁarctan[ Z LLe BT ]

+

a(2) "

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

J (a +acot(dx +¢))3
(ecot(dx +c¢))3 /2

Optimal (type 3, 99 leaves, 4 steps):



2a3arctan[ (Ve —cot(dx+c)Jye )2 s

2\ ecot(dx +c) L 2(d® +dcot(dx+c))  4dJecot(dx +o)

dé /2 de ecot(dx +c) dé

Result (type 3, 387 leaves):

ETEN /4ﬁln[ ecot(dx+c) + (&) " Jeeordx T o) JTN?J a3(62)1/4ﬁaman( VT Jewtldi e
B 24 ecot(dx +c¢) ecot(dx +c) — (ez)1 /4\/ecot(dx+c) \/7—1—\/? (ez)1 A

4 - 248 - dJ
a3(62)1 /4\/7arctan[ V2 Jecot(dx +c) +1) &JT In [ecot (dx+c) — (ez)1 /4\/ecot(dx+c) \/7—1—\/7]

(62)1 /A ecot(dx +c) + (e2)1 /4\/ecot(dx+c) \/7—1—\/7
" d€2 B (62)1 /4
2de
a3\/73rctan{ 2 ecotld/ic—i-c +1 a3\/7arctan{ V2 eCOtI“J/Z_i_C
_ () + () T 243
de(ez)l/4 de(ez)l/4 de ecot(dx+c)

Problem 10: Result more than twice size of optimal antiderivative.

(ecot(dx +c) )5 /2
a—+acot(dx+c)

Optimal (type 3, 92 leaves, 7 steps):

5 /2 arctan| Y ECOUdE ¥ ) j 5/ tan (\/?—cot(dx—i-c)\/?)\/?]\/?
Je B 2\ ecot(dx +c) _ 28 ecot(dx Fc)
ad 2ad ad

Result (type 3, 393 leaves):

) arctan[ Jecot(dx+c)

2 A T [ecot (dx +c) (e2)1/4\/mﬁ+J?J

22 ecotldx T Je N ccot(dx+¢) — (&) A Veool(dr F o) VT +/&
ad ad 8da
eZ(ez)l/“ﬁarctan{J_Jf:;;ld/j;“ J ez(;)l/‘*ﬁarctan[ LEET ]
+ —
4da 4da

N [ecot (dx+c¢) —(ez)l 4\/ecot dx+c) \/_+\/_] Qﬁarctan{ J2 Jecot(dx +¢) ]

coot(dx+¢) + () ewotldx T o) VI +/& (@) /A

+
8da(e2)1/4 4da (&)




Jecot(dx +c)
e3\/73rctan —\/— (62)1/4 ]
4da (&)

Problem 12: Result more than twice size of optimal antiderivative.
(ecot(dx +c))> /2 i@
(a +acot(dx+c) )3

Optimal (type 3, 135 leaves, 8 steps):

5 /2arctan[ Jecot(dx+c) ) & ﬂarctanh{ (\/?—l-cot(dx—l—c)\/?) \/7 ]\/7

Je i 2+ ecot(dx +c) _ Sezwlecot(dx+c) 4 & ecot(dx +c)
8a>d 4a3d 8a’d (1 +cot(dx+c)) 4ad(a+acot(dx+c))?

Result (type 3, 439 leaves):

E /Zarctan[ ecot(dx +c) J

Je

B 5(33(ecot(afx+c))3/2 _ 3¢t ecot(dx +c) _
8da’ (ecot(dx+c¢) +e)>  8dd (ecot(dx+c) +e)? 8a’d

22 )l/w_l[ecot (dx+c) + (&) 4¢m¢—+r
ecot(dx +c) —( ) \/m\/_+\/_

16da’ 8da’

62(62)1/4ﬁmm[ JZ Jeootldx ¥ e “J et [ecot (dx +¢) —(ez)l/Wmﬁw?J

(2)1/4ﬁmtan{r¢m ]

/
N (6'2)1 4

(32)1 /4 _ ecot(dx +c) + (ez)l /4\/ecot(dx+c) \/7+\/?
8da’ 16da 3((32)1/4
Qﬁarctan[ 2 ‘E;O)tld/f-i_c &ﬁarctan[ V2 E;O;ld/ic"'c
- +

sda’ (2) $da (2)

Problem 13: Result more than twice size of optimal antiderivative.

1
J 3,2 3 dx
(ecot(dx +c)) (a +acot(dx+c))
Optimal (type 3, 156 leaves, 9 steps):
3lalrctaln[M arctanh[ (\/?—i-cot(dx—i-c)\/?)\/? ]\/7
Je 2 ecot(dx +c) 27 9
+ + -
8a’de Z 4a*de Z 8a3de\/ecot(dx+c) 8a3de(l+cot(dx+c)) ecot(dx +c¢)



1

4dade(a+acot(dx+c) )2 ecot(dx +c)
Result (type 3, 457 leaves):

31 t[ Jecot(dxto) ]

11 (ecot(dx+c))3 /2 n 13\ ecot(dx +c) Je " 2
8dade (ecot(dx+c) +e)?  8da’ (ecot(dx+c) +e)? 8a3de /2 ddeJecot(dx t o)
1 /4
(2)' /4 /T 1| ccotldx+o) + (& )1 /4x/ecot (dx+c) \/—+\/_J (2)! Aﬁarctan[ J_JW ]
ecot(dx +c) —( ) Jecot(dx +c) \/——l—\/_ (ez)

16da° & 8da’ &

(ez)l/4ﬁarctan(—\/7\/m +1] [T [ecot (dx+c) — (62)1/4\/600t(dx+0) \/T—i—\/?J

_|_

(62)1 /A _ ecot(dx +c) + (ez)1 /4w/eC0t(dX+C) \/7—}—\/?
8da’e 16dade ()
\/Tarctan{ 2y f:zo;liz—i_c —HJ \/Tarctan{ V2 f;o)tgd/i‘""c )

- -

8da3e(ez)l/4 8da36(ez)l/4

Problem 14: Result more than twice size of optimal antiderivative.

Jcot N cot(x) dx

Optimal (type 3, 160 leaves, 12 steps):

_ J________
arctan[ 241 Fcot(x) +y2+2J2 T 247 arctan| 2Y L Fcot(x) +J2+2J2 21247
2 (14cot(x))32 2422 N 2422
3 2 2

+ln(1+cot ) +V2 =T +cot(x) V2 +22 ) _ln(1+cot ) +v2 +1 +cot(x) V2 +2y2 )
2V 2+2J2 2y2+2J2

Result (type 3, 355 leaves):

\/7(2 +2\/7) arctan[ 2T Heotlx) =y 2+242

2 (1 4cot(x))3 2 V24207 > [T 1+ cot(x) +\/——\/l+cot Y V242V ) 2422

3

2 -2+2{2



(2+2J7)mam[2JT¢ER?T_V2+2J7 J
_mln(l+cot +\/—_\/WW)

2422
2y 2422
\/7(2+2\/7)arctan 2\/l+cot(x) +\12+2\/?
_J2+2(2 \/_ln(1+c0t +\/_+\/1+c0t ) V2 +2(2 ) 2422
2 2422
(2+2ﬁ)ammn[ 2T Foot(x) +V2+2V2
+\/2+2\/71n(1+cot +\/—+\/1+cot ) V2422 ) 2422
2y 2422
Problem 15: Result more than twice size of optimal antiderivative.
J cot(x)2 dr
1 + cot(x)

Optimal (type 3, 152 leaves, 12 steps):

2T +cot(x) — (1+°°t +V2 —T+ecot(x) y2+22 ) (1+cot +JZ + T +cot(x) V2422 )
41+ 4aJ1+42
arctan[ 2T Feot(x) +yV2+2V2 ] — arctan{ 2T Feot(x) +42+2J2 ] e
+

2+2J2 -2+2J2
2 2
Result (type 3, 441 leaves):

-2J71 Fcot(x) — V2+2V2 ln(l-l-cot +\/__V1+00t ) V2422 ) \/2+2 \/_ln(1+cot +\/_ JT +cot(x) V2 +22 )

\/7(24-2\/7) arctan[ 2 1+ cot(x) _“2+2\/7 ] (2+2\/7) arctan[ Zm_‘z—i_zﬁ ]
2+2V2 _ 2427
4y -2+2J2 2y 24247
arctan[z\/m—‘/wrz\/? Jﬁ

+

V2422
2422

+\/2+2\/71n(1+cot +\/_+\/1+cot ) V2 +22 )

+




JZ (2 +247) arctan 2 TFootlx] +y2+2/T
27T Tl o) + VT T V24247 ) 21247
8 4y -2+4+2J2
2422 4 JTNT
2{ -2+2{2 2+2{2

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

2
t
cot(x) — i
(1 +cot(x))
Optimal (type 3, 97 leaves, 6 steps):

arctan 4+WHM(2—J7)—3J7] —2+2JT arctanh 4+3JT+““”(2+JT) 2+2J7

1 4 2T +cot(x) -7 +5J2 4 271 Feot(x) V7+5V2
1 + cot(x) 4 4
Result (type 3, 248 leaves):

arctan 2J1 Feot(x) —y2+2J2 Ne3
_\/2+2\/71n(1+cot(x) +J2 — T +cot(x) \/2+2J7) N J 2422
8

2( 2422
arctan 2T Fcot(x) —2+2J2
_ J-2+22 + 2+2J71n(1+cot(x) +2 ++/T +cot(x) \/2+2ﬁ)
8

2 2422
arctan 2T Fcot(x) +2+2J2 /T arctan 2T +eot(x) +42+2J2
4 J-2+22 B J -2+22 1

2( 2422 2 -2+22 1 + cot(x)

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

cot(x)2 dr
J(l +cot(x) )5 /2




Optimal (type 3, 101 leaves, 8 steps):

aretan| 3Fc0t(x) (1-y7) —2ﬁ] 77 -1  arctanh 34242 +cot(x) (14y7) 177
1 B 1 4 JT +cot(x) y -14 +10{2 + JT +cot(x) 14 +10J2
3(1+cot(x))* 2 T Toot(n) 4 4

Result (type 3, 264 leaves):

arctan 2T +cot(x) —y2+2J2
1 1 _J242(2 ﬁln(1+cot(x) +J2 — T + cot(x) \/2+2ﬁ) 3 V2422

3(1+cot(X))3/2_ 1 + cot(x) 16 2 2422

. NEETYel 2 E Tl et + /7 + (e 2 42707)
4m 16
2 THeo) +y2+2y7 | | 2/TFeotte) +/2+2J7 s
2( 2422 4 -24+2J2

arctan

Problem 18: Result more than twice size of optimal antiderivative.

J(ecot(dx+c) )3 72 (a4 +beot(dx +¢))? dx

Optimal (type 3, 260 leaves, 13 steps):

(& +2ab—b) & Parctan| 1 — V2 Jecot(dx +c) /T

4ab (ecot(dx+c))* 2 2b* (ecot(dx+c))S 2 Je
3d 5de 2d
(a2+2ab—b2)e3/2arctan 1+\/7“ecot(dx+c) J\/T
N Je _ (@*—2ab—1*) & Pm(Je Feot(dx+c) e — T Jecot(dx+0) ) VI
2d 4d
(a2—2ab—b2)e3/zln(\/?—i-cot(dx—i-c)\/?+\/7\/ecot(dx+c) )\/7 2(a2—b2)e\/ecot(dx+c)
+ 4d B d

Result (type 3, 580 leaves):

202 (ecot(dx+¢))3 2 4ab(ecot(dxtc))® 2 2ed?JecotldxFe) |, 2eb?ecor(dx T o)
Sde 3d d d




e(ez)1 Aﬁarctan( \/_\/m ] e(ez)1 Aﬁarctan[ \/—m ]

. (62)1/4 ~ (62)1/4
2d 2d
e(g)l/“ﬁamn( LSBT ] 6(62)1/4ﬁmn[ LI
—~ +
2d 2d

\/ecot dx +c¢) \/—+\/ D)
\/ecot dx +c) \/——i-\/

6(62)1 /4\/71 eCOt(dx+C (62
ecot(dx+c) — (e2
4

_ ecot(dx +c) ( \/ecot dx +c¢) \/_+\/

)/
)/
d
6(62)1/4\/71n ecot(dx +c) +(€2)1/\/m\/_+\/—
)t/
4d

ezab\/_l[eCOt (dx+c) = (& ) \/m\/_+\/_

\/—
ezabﬁarctan[ J2 Vecolldx +¢

" ecot(dx +¢) + (& ) \/m\/_-i-\/_ (62)1/4
2d(e2)1/4 d(@2)1/4
ezabﬁarctan{ Y ;;o;ld/fﬂ )
d(e2)1/4

Problem 19: Result more than twice size of optimal antiderivative.

J (a+bcot(dx +c))>
(ecot(dx +c¢))3 /2

Optimal (type 3, 218 leaves, 11 steps):

Vecot(dx+e¢) Vecot(dx+e¢)
(a2—2ab—b2)arctan 1 - V2 Jecol{dx ¥ c) J2 (a2—2ab—b2)arctan 1+ V2 Jecol{dx ¥ c] J2

] /e N /e
2d& 2 2d& 2
N (i +2ab—b*) In(Ve +cot(dx +c) Ve —y2 Jecot(dx +¢) ) V2
4dée /2
_ (a +2ab— bz)ln(\/_+cot dx+c)Je +2 Jecot(dx +c) )\/— 24d°
447 /2 dem

Result (type 3, 537 leaves):



ab(ez)l/“mn[ eCO“dHCH(eZ)l/”mﬁ”?] ob ()} A | (LT
ecot(dx +¢) — (&) A Vemtt@x T VT +/Z ) (&)
28d fd
o A T | prafsstesscte) mrw]
()" . ecot(dx +c) + (&) Jetldx T VT +JZ
¢d ded ()

ﬁln[ ecot(dx +c) (ez) \/ecot dx +c) \/_-I-\/_ \/Tarctan[ J2 Jecot(dx +¢)

_|_

_ ecot(dx +c) -I—( ) \/ecot dx +c) \/_-I—\/_ i (32)1/4
ded (2) 2e d(ez)1/4
J2 Jecot(dx +c) J2 Jecot(dx +c) J2 Jecot(dx +c)
\/Tarctan{ (62)1/4 +1 | b2 V2 arctan| - (62)1/4 +1 V2 arctan| - (62)1/4 +1
— +
2ed () 2ed (&) 2ed ()
4 24%
de ecot(dx +c)
Problem 20: Result more than twice size of optimal antiderivative.
dx

J (a+beot(dx +c¢))3

ecot(dx +c¢)
Optimal (type 3, 258 leaves, 12 steps):

1 - 2 Jecotldx T J2 (a —b) (a2+4ab+b2)arctan 1+\/7,ecot(dx+c) J2

(a—>b) (a2 +4ab +b2) arctan

Ve _ Ve
2d\e 2d\e
L (atb) (a2 —4ab+b*) In(Ve +cot(dx+c) Ve —y2 Jecot(dx+¢) ) V2
4d\e
_ (a+b) (®—4ab+b*)In(Je +oot(dx+c) Ve +2Z Jecot(dx +¢) ) V2 _ 16ab>ecol(dx +c)
4de 3de
_ 2b* (a+bcot(dx+c))Jecot(dx +c)

3de
Result (type 3, 724 leaves):

I (62)1 /4\/7arctan J2 Jecot(dx +c)
_2173(ec0t(a’x+c))3 /2 _ 6ab’ ecot(dx+c) (e2)1/4
3dé de 2de




3 (62)1 /4\/7arctan \/7 ecot(d/x+c) +1 |ab? a (ez)l Aﬁarctan[—\/—w
N () N ()"
2de 2de
(@) T e BT o ()T [t dre) + ()1 ool ﬁ+J?]
_ (62)1 /A B ecot(dx +c) — (ez)l /4\/ecot(dx+c) \/7+\/?
2de 4de
3 (& )1/4\/—1 [ecot (dx+c) + (& ) \/ecot dx +c) \/—+\/_]
" ecot(dx +c¢) —( ) \/ecot dx+c) \/—+\/_

dde

3\/—l[ecot (dx+c) —( ) \/ecot dx +c¢) \/_—l—\/_] b \/—l[ecot (dx+c) —( ) \/ecot dx +c¢) \/_-I—\/_]
_ ecot(dx+c)+(e2)1/4\/ecot dx +c) \/_+\/_ 4 ecot(dx+c)+(e2)1/4\/ecot dx +c¢) \/_-I—\/_

4d (&) 4d (&)
3\/7arctan( \/_‘f;o)tgd/z—i_c —i—l] b \/Tarctan[ ‘/_“z;o)tld/f—i_c —i—l]b 3\/7arctan[ ‘/—“:;o;ld/f—l—c —l—l]a b
- + +
2d()' 2a(2) 2d()"
\/Tarctan[ ‘/_“f;o;ld/j_'_c —|—ljb3

24 (&)

Problem 21: Result more than twice size of optimal antiderivative.

J (a+bcot(dx+c))?
(ecot(dx+c))3 /2

Optimal (type 3, 262 leaves, 12 steps):

Jecot(dx+¢) Jeeotdr T
(a+b) (@ —dab+b?) arctan| 1 — Y2 eOUdXF ) | Ly (2 Z4ab+p7) arctan| 1 4 Y2V ecotldxFe] |

] Je . Je
2dé /2 2dé /2
. (a=b) (@ +4ab +52) In(Ve +cot(dx +c¢) e —J2 Jecot(dx +¢) ) V2
4dé /2
_ (a=b) (®+4ab+b*) In(Je +cot(dx+c) Ve +2Z Jecot(dx+¢) ) V2 + 2d* (a+beot(dx+c))  2b(a®+b*)Jecot(dx Fc)
4dé 2 de/ecot(dx +c) dé

Result (type 3, 741 leaves):



3 (62)1 Aﬁarctan[ \/—\/ecot dx +¢)

a’b (e2)1 Aﬁarctan[ \/_\/m ]

20 Jecot(dxtao) (&) N (&)
dé 2dé& 2dé&
3(2)1/“ﬁmtan[ in;o;ld/j“ +1 | (ez)l/“ﬁarctan[ J_Jf;o;ld/;“ +1j

+ —

2dé&
3 (& )1/4\/—1 [ecot (dx+c¢) + (& )

ecot(dx +c¢) —( )
4dé

(& )1/4\/—1[ecot (dx+c¢) + (& )

ecot(dx +c) —( )

mr+J—]
A eootdx oy VT +J&

\/ecot dx+c \/_+\/

+

2dé

ecot(dx +c¢) — (ez)l

mr+J—Jb3 w_l[

ecot(dx +c) + (ez)l

/4\/ecot(dx+c) \/7+\/?J
/4\/ecot(dx+c) \/7+\/?

+
442 dde ()

307 In [ecot (dx+c¢) — (& ) * [ecot(dx ¥ 0) \/_+\/_ a3\/7arctan[ \/_\/W .

_ ecot(dx +c¢) +( ) \/ecot dx+c) \/_—i—\/_ i (2)
dde () 2de(2)
3\/7arctan[‘/_'f:20)tld/§+c +1|ab? a3\/7arctan[ ‘/_'fzzo)tld/i_Fc +1J 3\/7arctan[ \/—‘E;O;ld/j-i_c +1 |ab?
+
2de () 2de () 2de ()

4 24

de ecot(dx+c)

Problem 22: Result more than twice size of optimal antiderivative.

J (a+bcot(dx +¢))3
(ecot(dx +c¢))S /2

Optimal (type 3, 258 leaves, 12 steps):

J2 Jecot(dx +¢)
Je

(a—0>b) (a2 +4ab +b2) arctan[l -

Jz

2a* (a+beot(dx+c))

3a’e(ecot(a’x—l—c))3/2 251@5/2

(Ll—b) (a2+4ab+b2)arctan 1+ \/TJW )\/7
i Je

2de /2




_ (a+D) (a2—4ab +b2)ln(\/?+cot(dx+c)\/_—\/T\/ecot(dx+c) )\/T

4a’es/2
i (a+b) (a —4ab+b2)ln(\/—+cot dx+c)Je +2 Jecot(dx +c) )\/_ 16a%b
4d& 3d8¢ewudx+w

Result (type 3, 742 leaves):

(62)1 Aﬁarctan[ \/_\IQCO'[ dx+c +1]

24 N 642 b N (62)1/4
3de(ecot(dx+¢))* 2 42 eoot(dx T o) 2d¢
3(62)1/4\/7arctar1[\/—“ecotld/f_l_c —|—1J0tb2 (62)1/4\/7arctan[ \/_,ecotld/ic—i-c —i—l)
_ (&) B (&)
2dé 2dé&

(62)1 & + ecot(dx+c) — (&)’ /4WE+J?

2dé& 44

3 (2 )1/4J_1[ecot (dx+c) + (&2)" mr+J—]

ecot(dx +¢) — (&) er+J_
4dé

3\/—1[ecot (dx +c¢) —( ) \/ecot dx +c) \/_+\/_] b \/—l[ecot (dx+c¢) —( )
ecot(dx +c) +( ) \/ecot dx +c) \/_+\/_ ecot(dx +c¢) +( )

mrw_]
A eootidx ¥ VT +J&

(62)1/4 (62)1/4

4d¥(2)1A B 4d¥(£)lﬂ
3\/7arctan[ J2 Jecot(dx +¢) J 2b \/Tarctan( J2 Jecot(dx ¥ ¢) ]b3 3\/7arctan[ J2 Jecot(dx ¥ c)

a*b

(62)1/4

248 (&) - 248 (&)
\/Tarctan[ V2 f:zo;ld/z—i_c +1jb3
202 (&)

_|_

Problem 24: Result more than twice size of optimal antiderivative.
1

dx
J(ecm(¢x+c)ﬁ/9(a+bcm(¢x+c)ﬂ

Optimal (type 3, 372 leaves, 16 steps):

248 (&)



b /2 (7a2+3b2)arctan[ Vb Jecot{dx ¥ c] ] (a2+2ab—b2)arctan[l — V2 Jecol{dx ¥ c] J2
Va e _ a
&2 (P +b2)dd 2 (2 +02)de 2
4 Ve T | oy
Je i (a2—2ab—b2)1n(\/?+cot(dx+c)J_—\/T\/W)\/7
2(az+b2)2ale3 /2 4((12-|-b2)2afe3 /2
(a2 =2ab—b*)In(Ve +cot(dx+c) Ve +2 Jecot(dx +¢) )2 N 242 +30?
4(az+bz)2de3 /2 a* (a2+b2)de\/m
b2
a(a>+b*)de(a+beot(dx+c))Jecot(dx +c)

Result (type 3, 802 leaves):

(a2 +2ab —b2) arctan

_|_

\/—
7b3arctan[ AT T b | 45 epen| Ve T b

b ecot(dx +c) b ecot(dx +c) aeb Jaeb

+ 2

de (a2+b2)2(ecot(dx+c)b+ae) ded (a2+b2)2(ecot(dx+c)b+ae) de(az—l-bz)z\/aeb ded* (a2+b2) aeb
( )1/4\/—1 ecot(dx +c) (e2)1/4\/ecot(dx+c) \/7+\/?]
4 2 i ecot(dx+c) — (ez)l /4\/ecot(dx+c) \/74-\/?

dea® ecot(dx +c) 2dé& (az+bz)2
b(62)1/4\/73rctan \/—“(E;O;ld/i-i_c ] ab(ez)l/4\/7arctan[ \/_Vf;o;ld/i—i_c
dé (&2 +b?)* dé (a* + 1)’
\/Tln[ ecot(dx +c) — (ez) LA \/ecot dx +c) \/_+\/_] /7 In [ ecot(dx +c) — (ez) L/ \/ecot (dx+c¢) \/—+\/_]
ecot(dx +c¢) ( ) \/ecot (dx+c¢) \/_+\/_ ecot(dx +c) ( ) \/ecot (dx+c¢) \/_+\/_

+

ade (2 +12) ()7 dde (2 +02)2 ()7
{7 | VELEHET Jaz ﬁarcm[F (e BT Jbz ﬁarcm[ CLEMEET J
+ — —
rde(d® +2) (2) rde(d®+12) (2) rde(d® +02) (&)
2 {ecot(dx +c)
N V2 arctan| - V2 (:20)1/4 j

2de (P +12) (2)

Problem 25: Result more than twice size of optimal antiderivative.



J ((ecot(dx—i—c) )9 /2 @

a+bcot(dx+c))?

Optimal (type 3, 454 leaves, 17 steps):
&2 (154 +46 2 0% +63b%) & /2arctan{ Vb ecot(dx Fcj )
Ja e & (ecot(dx +c))> /2 N P (582 +130%) & (ecot(dx +¢))3 /2
45 2 (P +0*)d 2b(a* +0%)d (a+beot(dx+c))>  4p2 (> +52)2d (a+beot(dx +c))
(a—0>b) (a2+4ab+b2)e9/2arctan[l—\/T“eCOt(dx—i_c) J2 (a—0>b) (a2+4ab+b2)e9/2arctan 1+\/7“800t(dx+c) J2

Ve Ve

2 (2 +02)d 2 (2 +02)d
(a+b) (@ —4ab+0?) & *In(Je +cot(dx+¢) Je —J2 Jeoot(dxtc) ) V2
4(?+02)d

L (atb) (@—4ab+52) (7 +oot(dx+c) Ve +V7 Jeoot(datea) ) V2 (154* +31202 +8b*) & Jecot(dx +0)

+

4(?+02)d 453 (& +02)*d
Result (type 3, 1253 leaves):
_Ze4 ecot(dx+c) 9esa7(ecot(dx+c))3/2 _ 13 a (ecot dx+c))3 /2 _ 1765a3172(ecot(dx+c))3/2
b’ 4d0? (@ +12)° (ecot(dx+c)b+ae)?  2d(d®+b2)° (ecot(dx+e)b+ae)®  4d(®+b) (ecot(dx+e¢)b+ae)?
76048 ecot(dx +c) _ 115 a® ecot(dx +c) _ 15e6a4b\/m

4403 (@ +02)° (ecot(dx+c)b+ae)®  2db(a®+b2)° (ecot(dx+c)b+ae)®  4d(a®+b2)° (ecot(dx+c)b+ae)?

Jesodx Te]. [ d T [T
15e5a7arctan[ ecot(dx+c) b 23 & a arctan ecot(dx+c) b 63 & a’ b arctan ecot(dxtc) b

+ aeb i aeb aeb
4db3 (a2 +b2)3 [aeb 2db (az +b2)3m 4d(a2+b2)3 —
(21" T T oty (2 ] LI )
B +
2d (o +52)° 2d (2 +5)
et (ez)l /4\/7arctan —\/7 ecot(dx +¢) +1Ja2b & (ez)l Aﬁarctan( \/_\/m ]
+ ()" ~ B
2d (2 +p2)° YRR

3 (&)} | ccotldrto) + + (&) ﬁHﬁ?Tf#fq
ecot(dx+c) — () Vecot(@r T VT +/&

4d (2 +p?)°




e )1/4\/—1{ecotdx+c + (&) mr”—]
coot(dx +c) — (&) ewotldx T V2 +/&

_|_
4d(a +p2)°
5\/—1 [ecot (dx+c) —( ) \/ecot (dx+c) \/_—i-\/_J 3e5\/_l [ecot (dx+c) —( ) \/ecot dx +c¢) \/_—l—\/_]
_ ecot(dx +c) ( ) \/ecot dx +c) \/_—i-\/_ n ecot(dx +c) ( ) \/ecot dx +c) \/_+\/_

4d (P +1)° (62)1/4

3e5\/7arctan[\/— E;O;ld/z—l—c -l-l]ab2 e [2 arctan \/_“z;o)tld/f—i_c —i—l]

4d (d+ 1) (82)1/4

NPT TR
esﬁarctan[ 2 Jecot(dx +c +1

/
B (62)] 4 N

+

24 (2 +52) () 2d (2 +52) () 24 (2 +52) ()

365\/7arctan[ \/_“f;o)tld/i_'_c
24 (a +02)° (&)

Problem 26: Result more than twice size of optimal antiderivative.
J 1 —Tcot(dx +c)
Ja+bcot(dx+c)

dx

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

Ja-+bcot(dx+c)
VIb+a
d\1b+a

-2 Tarctanh

Result (type 3, 1621 leaves):

Iln(\/a+bc0t(dx+c) \/2\/a2+b2 +2a —beot(dx+c) —a —+ a* +b? )ab2

d\/2 @ +b* +2a \/a2+b2 (\/az+b2 a+a2+b2)

B Iln(bcot(dx+c) tat T PUd T V2 @18 +2a + @1 B )a
2d 2 JE B 420 JETBE
4 Iln(\/a+bcot(dx+c) \/2 @ +b> +2a —bcot(dx +c) —a—m)bz
2d 2T 420 (JZFDE a+d +1)

B Iln(bcot(dx—i—c) +a+a+bcot(dx +¢) /2 @ +b> +2a + a2+b2)

2d\/2 @ +b> +2a



ln(\/a +bcot(dx +c) \/2 @ +b +2a —bcot(dx +c) —a—+a®+b? )ab
2d\/2 @ +b> +2a <\/a2+b2 a+a2+b2>

1n(4a+bcot(dx+c) /2 @ 4+b> +2a —beot(dx+¢) —a—a> + b )azb

2d\/2 2102 1202102 (V@1 a+d® +b2)

ln(\/a—l—bcot(dx—i-c) /2 @ 4+b> +2a —beot(dx+¢) —a—a> + b )b3

2d\/2 @ +b> +2a \/az—i-b2 (\/az—l—bz a+a2+b2)

\/2\/a2+b2 +2a —2Ja+bcot(dx+c)

arctan ab
" Iln(\/a+bcot(dx+c) \/2\/a2+b2 +2a —beot(dx+¢) —a—a* +b? )az " \/2 @ +b —2a
d\/2 @ +b +2a (\/a2+b2 a+a2+b2) d<\/a2+b2 a+a2+b2)\/2 @ +b> —2a
2 2 _ 2 2 —
arctan \/2\/a +b” +2a —2Ja+bcot(dx+c) 2b  arctan \/2\/a +b” +2a —2Ja+bcot(dx+c) b3
2. 2 2. 2
n \/2 a +b 2a n \/2 a+b 2a
aJZ 102 (JZ 11 a+a2+b2)\/2 @+ —2a aJZ 102 (JZ+ 12 a+a2+b2)\/2 @+ —2a
2 2
L arctan 2Ja+bcot(dx+c) —I—\/2 a“+b° +2a
N Iln(\/a+bcot(dx+c) /2 a?4+b> +2a —beot(dx+¢) —a—a> + b )a3 N /2 P +b> —2a
d\/2 @ +b> +2a \/a2+b2 (\/az—l-bz a+a2+b2> d\/Z @+ —2a
2 2 _
[ arctan \/2\/a +b- +2a —2Ja+bcot(dx+c) p2
3 1n(bcot(dx+c) +a+a+bcot(dx+c) \/2\/a2+b2 +2a +Jd2+b* )b /2 @ +b* —2a
2d\/2 @ +b* +2a Ja* +b? d(\/a2+b2a+a2+b2)\/2 @ +b —2a
Y Y
Larctan 2\ a+bcot(dx +c) +\/2 a+b- +2a 4 arctan 2 a+beot(dx +c) +\/2 a“+b- +2a b
_ \/2 @+ —2a _ \/2 @ +b* —2a
dya* + b2 \/2\/a2+b2 — 24 d a* + b2 /2Ja2+b2 —2a

Problem 27: Result more than twice size of optimal antiderivative.
A+ Bcot(dx +c¢)
a+bcot(dx+c)




Optimal (type 3, 59 leaves, 2 steps):
(Aa+Bb)x  (Ab—Ba)ln(bcos(dx+c) +asin(dx+c))

a + b d(a® +b%)
Result (type 3, 186 leaves):
In(cot(dx+¢)>+1)A4b  In(cot(dx+c)>+1)Ba  Ama 1.7 Aarccot(cot(dx +¢))a , Barccot(cot(dx+c)) b
2d (a* +b%) 2d (a* +b%) 2d (&> +b*) 2d(d®+b?) d (a* +b?) d (a* +b?)
_ In(a+bcot(dx+c)) Ab In(a +bcot(dx+c)) Ba
d(a® +b?) d (& +b?)

Problem 28: Result more than twice size of optimal antiderivative.

J(bwddx+c)—a)Ja+bcm(dx+c)dx

Optimal (type 3, 341 leaves, 13 steps):

b arctanh -2 Ja tbcot(dx +¢) + a+m mﬁ
_2bJatbeotldxte) a—JE+p
¢ ralaJZir
J2 Ja+tbceot(dx +¢) + a+J;TIET JZTI;TJT
a-—J;TIEE-
2dJa—JE+b*
B bln(a+bcot(dx+c) +J2+0? 2 JaTthoot(dxt o) a+a® +b? )\/a2+b2 J2
4dy a+a*+ b
N bln(a+bcot(dx+c) +Ja> 0> +J2 Ja+beot(dx +c) Ja+d+b )Ja2+b2 J2
4d\/a4—J27:?;T

Result (type ?, 2284 leaves): Display of huge result suppressed!

b arctanh

Problem 29: Result more than twice size of optimal antiderivative.
J A+ Bcot(dx +¢)
Ja+bcot(dx+c)

dx

Optimal (type 3, 84 leaves, 7 steps):



Ja+bcot(dx+c) Ja+bcot(dx+c)

(I4 +B) arctanh[ J (IA — B) arctanh

Ja=T5 ~ JTb¥a
dJa—T1b dJ1b+a

Result (type ?, 3975 leaves): Display of huge result suppressed!
Problem 30: Result more than twice size of optimal antiderivative.

J A+ Beot(dx +¢)

(a +bcot(dx +c))3 /2
Optimal (type 3, 118 leaves, 8 steps):

(I4 + B) arctanh Vatbeot(dx +c) j (IA—B)arctanh[ va+beot(dx +c)
Ja—1b B JIb+a 4 2(Ab —Ba)
(a—1b)3 2d (1b+a)* 4 (a + %) dya T hoot(dx T o)

Result (type ?, 7950 leaves): Display of huge result suppressed!

Test results for the 20 problems in "4.4.7 (d trig)”m (a+b (c cot)"n)"p.txt"

Problem 1: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

JA +Ceot(dx+)?

btan(dx +c¢)
Optimal (type 3, 182 leaves, 15 steps):

(A —C) arctan| 1 — V2 Jbtan(dx Fc] J2

1+ J2 Jbtan(dx +c) J7

(4 — C) arctan

i Vb + Vb
2d\b 2d\b
4= n(yb -2 Jhan(dxtc) +b tan(dx+¢)) 2 L U=0 (VB +v2 yhtan(dx +¢) +b tan(dx+c)) 2
4db 4d\b

2bC
3d (btan(dx +c))® /2
Result (type ?, 2493 leaves): Display of huge result suppressed!

Problem 3: Result more than twice size of optimal antiderivative.
J 1

3

(a+bcot(dx+c)?)

dx

Optimal (type 3, 136 leaves, 6 steps):



(15a2—10ab+3b2)arctan(COt(dx-'_c)\/?]\/?
x 4 beot(dx +c¢) 4 (7a—3b) beot(dx +c) Ja
(a=b)  4a(a—b)d(a+bcot(dx+c)?)® 8a (a—b)*d(a+bcot(dx+c)?) 8a> /2 (a—b)d
Result (type 3, 362 leaves):

7b% cot(dx +¢)? B 553 cot(dx +¢)3 N 3b*cot(dx +c¢)3

8d (a—b)3(a+beot(dx+¢)2)®  4d(a—b)3 (a+bcot(dx+c)2) a  8d(a—b)3 (a+bcot(dx+c)?)*

cot(dx+c) b
15 barctan| —————
N 9bacot(dx +c) 3 7% cot(dx + ¢) N 553 cot(dx +¢) N Jab
8d (a—b)3(a+bcot(dx+e)2)®  4d(a—b)3 (a+beot(dx+c)?)>  8d(a—b)3(a+bcot(dx+ec)?) a 8d (a—b)3Jab
552 arctan[ wj 33 arctan[ w]
Jab I Jab _ b9 4 arccot(cot(dx +c¢))
4d(a—b)aJab 8d (a—b)3a>ab 2d (a—b)? d(a—b)

Problem 10: Result more than twice size of optimal antiderivative.
J a+bcot(x)? dx

Optimal (type 3, 53 leaves, 6 steps):

-arctan

COt(X) \Ia—b Jm—arctanh( COt(x)\/? ]\/7

a +beot(x)? a +beot(x)?

Result (type 3, 136 leaves):

2 2
b4(a—b) arctan[ b (a = b) cot(x) J a b4(a—b) arctan[ b (a = b) cot(x)
Jb*(a=b) Ja+beot(x)? ) Jb* (a—b) Ja+bcot(x)?
b(a—b) bz(a—b)

—ﬁln(cot(x)ﬁ+\/a +bcot(x)2 ) +

Problem 11: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

3,2

J(a + beot(x)?)” “tan(x) dx

Optimal (type 3, 61 leaves, 8 steps):

2
a /2arctanh[ M] — (a —b)3 /Zarctanh

Ja

Result (type ?, 2627 leaves): Display of huge result suppressed!

a + beot(x)?

Ja—b

] — by a+bcot(x)?

Problem 16: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.



J tan(x) dr
a+ bcot(x)2
Optimal (type 3, 48 leaves, 7 steps):

2 2

Ja B va—=>b
Ja a—>b
Result (type 4, 375 leaves):
. 1 2\/7/ cos(x)a—b Ja —a Ja—b —cos(x)a+bcos(x) +a
/Zﬁ\/a— —2a+b /acos(x)z—bcos(x)z—a b (cos(x) +1)
(cos(x) — 1)
b cos(x)% — 1

(cos(x)—l)/z\/?‘/a_ —2a+b
/_ 2 (cos(x) Va—b Na —vaJa—b +cos(x) a—bcos(x) —a) Elliptiepi b

b (cos(x) +1) sin(x) ’

/_2\/7\/a—b +2a—b>b (cos(x)—l)/zﬁ\/a_ —2a+b
b b

b AT b
, + EllipticPi : . )
2JaJa—b —2a+b /2\/7m_2a+b sin(x) 2JaJa—b —2a+b
b
/_2\/7\/a—b +2a—b
b .
sin(x)
\/2\/7\/0— —2a+b
b
Problem 20: Result more than twice size of optimal antiderivative.
J cot(x)4 — &
(a +bcot(x)*)
Optimal (type 3, 105 leaves, 7 steps):
_ 2
arctanh a = beot(x) J
Ja+b Ja+bcot(x)* N -a — beot(x)? L -3a*> —b(5a+2b) cot(x)?
5/2 32
2(a+b)>/ 6a(a+b) (a+beot(x)*)’” 642 (a+b)2Ja+bcot(x)?

Result (type 3, 601 leaves):



P ln 2a+2b—2 (cot(x)2+1)b+2Jaxb b (cot(x)2+1)° —2 (cot(x)>+1) b+a+b ]
cot(x)2 +1
2 (v=ap +5) (V=ab =) VaF5
2 2
/b(cot(x)z——v_;b) +2-ab (cot(x)z— ';b ) /b(cot(x)z— ';’b ] +2-ab (cot(x)z— Y ';’b ]
_ ! _
24(m+b)am[cot<x>2— . ‘lj"’ ] 24 (V=ab +b)a2(cot<x>2— . ',j"’ )
2 2
/b(cot(x)z—i-—v_:bJ —2J=ab (cot(x)z—i- v ';b J /b(cot(x)2+ v ';b ] —2J=ab (cot(x)2+ ';b ]
24 (m—b)am[COt(X)z'F v _;lb ] 24 (\/ -a —b) az(cot(x)z-i- _bab J
2
(20=ab =b) | b cotx)? + X292 | _5 /25 | cot(x)? + 2L
b b
_l_

8 (v=ab —b)" @ (cot(x)z + @J

b

s (V=ab +5) & (cot(x)z - @j

b

) (2m+b)/b[cot(x)2_@]2+2m[cot(x)2_@]

Test results for the 11 problems in "4.4.9 trig”m (a+b cot”n+c cot” (2 n)) "p.txt"

Problem 1: Humongous result has more than 20000 leaves.

cot(ex +d)> &
J \/a +bcot(ex +d) +ccot(ex+a’)2
Optimal (type 3, 484 leaves, 15 steps):
b arctanh b +2ccot(ex +d) b(-12ac +5b2) arctanh b +2ccot(ex +d)
2J?Ja+bcM@x+d)+cmdex+dﬂ n 2J?Ja+baﬁ@x+d)+cmdex+dﬂ
203/2e 166‘7/26

N Ja+bcot(ex+d) +ccot(ex +d)>  cot(ex +d)>Ja+bcot(ex +d) +ccot(ex +d)>
ce 3ce

~ (150> —16ac—10bccot(ex+d)) Ja +bcot(ex +d) +ccot(ex +d)>
243




\/a—c—\/a2—2ac+b2+c2 J2

_ 2\/a +bcot(ex +d) +ccot(e)c+d)2 \/a—c—\/a2—2a0+b2+c2
2e\/a2—2ac+b2+c2
_ 2 _ 2
arctanh <a c—l—bcot(ex—i—d)—i-\/a 2ac+b +c2)\/7
n 2\/a +bcot(ex +d) —i—cco‘[(ex—i-d)2 \/a—c+\/a2—2ac+b2+62

2e\/az—2ac—i-b2-l—c2
Result (type ?, 9581342 leaves): Display of huge result suppressed!

\/a—c—i-\/az—2ac—i—b2—i-c2 J2

Problem 2: Humongous result has more than 20000 leaves.
J cot(ex +d)
Ja+bceot(ex+d) +ccot(ex +d)>2

dx

Optimal (type 3, 261 leaves, 6 steps):
arctanh (" ctbeot(ex+d) —Ja> —2ac+b +c2)\/7
2Va+beot(ex+d) +ccot(ex +d)? \/a—c_\/a2_2ac+b2+cz
26\/a2—2ac+b2+c2
— 2_ P
arctanh <a c+boot(ex+d) +Ja’ —2ac+b _,_62)\/7

\/a—c—\/az—2ac:—l-132—|-c2 2

\/a—c+\/a2—2ac+b2+c2 J2

4 2\/a +bcot(ex +d) —i—ccot(e)c—i-d)2 \/a—c+\/a2—2ac+b2+c2

2e\/a2—2ac+b2+c2
Display of huge result suppressed!

Result (type ?, 9338542 leaves):

Problem 3: Humongous result has more than 20000 leaves.

Jcot(ex+d)3Ja +boot(ex +d) +ccot(ex +d)? dx
Optimal (type 3, 668 leaves, 16 steps):

b(-4ac+b2)arctanh[ b t+2ccot(ex +d) ] y
) 2Jc Ja+bcot(ex+d) tccot(ex+d)> )  (a+boot(ex+d) +ccot(ex+d)?) "
16 /ze 3ce
barctanh( b+2ccot(ex +d)
N 2Jc Ja+bceot(ex+d) +ccot(ex +d)> N Ja+beot(ex+d) 4 coot(ex +d)>
Ze\/? €

n b(b+2ccot(ex+d)) \/a +bcot(ex +d) +ccot(ex—|—a’)2
8cte




— (arctanh(((b +bcot(ex +d \/a —2ac+b "+ +(a—c (G_C+\/a 2ac+b C ))Vz)/
1/1 ( ) ( )
2(a —2ac+b +C2) e

(2 (612—261(:+l72—f-(:2)1 /4\/51 +bcot(ex +d) —i—ccot(ex—l—ol)2 \/612—}-bz—i—c(c—\/az—2ac—i—b2—|—c2 ) —a(ZC—\/a2—2a0+b2+62 ) ))

a2+b2+c<c—\/a2—2ac+b2+c’2 ) —a(2c—\/a2—2ac+b2+c2) \/7)
I (arctan( ((b2+(a—c) (a—c—\/az—Zac+b2+c2 ) —bcot(ex-l—ol)\/az—2ac—i-b2-|—c2 )\/7)/

2(512—2ac—i-b2-l—(:2)1 /4e
2 _ 2 1 /4
(2 (a* —2ac+b +Cz) \/a—i-bcot(ex—i-d)—i—ccot(ex—l—d)2 \/a2+b2+c(c+\/a2—2ac+b2+cz)—a(20+\/a2—2ac+b2+c2) ))

az—|—b2—|-c<c—l-\/az—2ac-|—bz—i-c2 ) —a(20+\/a2—2ac+b2+cz) \/7)
Result (type ?, 17766957 leaves): Display of huge result suppressed!

Problem 4: Humongous result has more than 20000 leaves.

J\/a +beot(ex +d) +ccot(ex +d)? tan(ex +d)> dx

Optimal (type 3, 620 leaves, 21 steps):

(—4ac+b2)arctanh( 2a+bcot(ex +d) J arctanh[ 2a+bcot(ex +d) ]\/7
_ 2\/7\/a+bcot(ex+d) +cc0t(ex+d)2 _ 2\/7\/a+bc0t(ex+d) +ccot(ex+d)2
8a° /26 e
1 ( ( 2 7 2 _ _ 2 _ 2
arctanh ((b +bcot(ex+d)\/a 2ac+ b+ + (a —c¢) (a c+\/a 2ac+b -l-cz))\/?)
2(a2—2ac+b2+cz)l/4e

(2 (c12—2ac+b2+62)1 /4\/61 +beot(ex +d) +ccot(ex +d)? \/az+b2+c(c—\/az—2ac—|-b2+c2 ) —a(20—\/az—2ac+b2+c2 ) ))

a2+b2+c<c—\/a2—2ac+b2+62 ) —a(2c—\/a2—2ac+b2+cz) \/7)

- 1 T/ (arctan(((b2+(a—c)(a—c—\/a2—2ac+b2+cz)—bcot(ex+d)\/a2—2ac+b2+cz)\/7)/
2(a2—2ac+b2+cz) e
1 /4
(2 (6 ~2ac+5* +) Ja+bcot(ex+d) +ccot(ex +d)? \/az+b2+c(c+\/az—2ac+bz+c2 ) —a<26+\/a2—2ac+b2+c2) ))

az+l72+c(c+\/az—2ac+l72-I—c2 ) —a(20+\/a2—2ac+b2+cz) \/7)

(2a+bcot(ex+d)) \/a +bcot(ex +d) +ccot(ex—l—a’)2 tan(ex+a’)2
dae

_l.

Result (type ?, 2698877 leaves): Display of huge result suppressed!

Problem 5: Humongous result has more than 20000 leaves.



tan(ex +d)
J 32 dx

(a +bcot(ex +4d) +ccot(ex+d)2)
Optimal (type 3, 684 leaves, 13 steps):

2a+bcot(ex +d) ]
arctanh
Zﬁ\/a +bcot(ex +d) +ccot(ex—l—a’)2 2 (b2—2ac+bccot(ex+d))
3 /2
e a(-d4ac+b*)efa+beot(ex+d) +ccot(ex +d)>
n 2 (a (b2—2(a—c) ¢) +bc(a+c)cot(ex+d))

(b2 + (a —0)2) (—4ac+b2) e\/a +bcot(ex +d) —I—ccot(ex-l—a’)2

- 1 3/ (arctanh(((bz—(a—c) (a—c—\/a2—2a0+b2+cz>—bcot(ex+d)(2a—2c
e

2(a2—2ac+b2+cz)

+\/a2—2ac+b2+cz>)\/7)/
(2\/a+bcot(ex+d)+ccot(ex+d)2 \/Za—2c-|-\/az—2ac—|-b2+c2 \/ 2—b2—2ac+cz—(a—c)\/az—Zac—l-b2+c2 ))
\/2a—20+\/a2—2ac+b2+cz \/2—b2—2ac+52—(a—c)\/az—2ac+b2—|-c2 ﬁ)

1
2(a2—2ac+b2+cz)

+\/az—2ac+bz+c2 ))\/7)/
(2\/61 +bcot(ex +d) +ccot(e)c+d)2 \/Za—Zc—\/a2—2a0+b2+62 \/612—172—2ac+c2+(a—c)\/t12—2ac+bz+c2 ))

\/2a—2€—\/02—206+b2+62 \/612—b2—2ac+62+(a—c)\/az—2ac+bz+c2 \/7)
Result (type ?, 21253698 leaves): Display of huge result suppressed!

3/ (arctanh(((bz—bcot(ex+d) (Za—2c—\/az—2ac—|-b2+c2 ) —(a—c) (a—c
e

Problem 6: Attempted integration timed out after 120 seconds.
J tan(ex +d)>
(a +bcot(ex +d) +ccot(ex+d)2)

32 dx
Optimal (type 3, 923 leaves, 18 steps):
2a+bcot(ex +d)

2\/7\/a +bcot(ex +d) +ccot(ex+d)2
B e
2(b2—2ac+bcc0t(ex+d)) _ 2 (a (b2—2(a—c)c)+bc(a +¢) cot(ex+d))
a (—4ac+b2)e\/a +bcot(ex +d) +ccot(ex+al)2 (b2+ (a—c)z) (-4ac+b2)e\/a +bcot(ex +d) —i-cco‘[(ex-i-d)2
1

" 2 (@ —2ac+p*+2)° e (wconl (2~ (a0 (a—c—V@=2act5+7) —beot(ex+d) (2a-2¢

2a+bcot(ex +d)

2\/?\/a +bcot(ex +d) +ccot(ex+a’)2
8d’ /26

arctanh

J 3(—4ac+5b2)arctanh

+

+




+Va*—2ac+b +J ))\/7)/
(2\/a +bcot(ex +d) +ccot(e)c+d)2 \/2a—20+\/az—2ac+b2+c2 \/az—b2—2a0+62— (a—c)\/az—Zac+b2+c2 ))

\/2a—20+\/a2—2ac+b2+62 \/az—b2—2ac+c2—(a—c)\/a2—2a0+b2+62 ﬁ)

- ! 3 /A (arctanh(((bz—bcot(ex+d)(2a—20—\/a2—2ac+b2+c2)—(a—c)(a—c
e

2(a2—2ac+b2+c2)

+\/a2—2ac+b2+c2>)\/7)/
(2\/a+bcot(ex+d)+ccot(ex+d)2 \/201—2c—\/az—2ac—i—b2—|—c2 \/2—[72—2ac—|-cz—i-(oz—c)\/az—2ac—i-b2—|—c2 ))
\/Za—Zc—\/az—Zac+b2+62 \/2—b2—2ac—|—cz+(a—c)\/a2—2ac+b2+62 ﬁ)

_ b(-52ac+15b%)Ja+bcot(ex +d) +ccot(ex+d)* tan(ex +d) 2(b* —2ac+bceot(ex+d)) tan(ex +d)?
3 2
4a* (-4ac+b’)e a(-d4ac+b2)efa+beot(ex+d) +ceot(ex +d)>2

(-12ac+5b%)Ja+bcot(ex+d) +ccot(ex +d)? tan(ex +d)>
2a* (-4ac+b*)e
Result (type 1, 1 leaves) :?2?27?

Problem 10: Result more than twice size of optimal antiderivative.

Jcot(ex+d)3\/a +beot(ex +d)% +ceot(ex +d)?* dx

Optimal (type 3, 185 leaves, 8 steps):

2
(b +4bc—4c(a+2c)) arctanh b +2ccot(ex +d) ]
2Jc Ja+beot(ex+d)? +ccot(ex +d)*
16 /Ze
_ _ 2
arctanh[ 2a b+(b 20) COt(@X+d) )\/m
2Ja—b+ca+bcot(ex+d)?+ccot(ex+d)* _ (b—4c+2ccot(ex+d)?)Ja+beot(ex+d)? +ccot(ex +d)*

2e 8ce
Result (type 3, 466 leaves):

Ja+bcot(ex+d)* +ccot(ex +d)* cot(ex +d)>  Ja+bcot(ex+d)? +ccot(ex +d)* b
4e 8ec

%—i—ccot(ex-l—d)2 g—i-ccot(ex—i-al)2
In +Ja+bcot(ex+d):+ccot(ex+d)* |a In +Ja+beot(ex+d): +ccot(ex+d)* | b2
Je Je
T 3 /2
4efc l6ec




J (cot(ex+d)2+1)2c+ (b—2¢) (cot(ex+d)>+1) +a—b+c

+ 2e
b 2
E—c+c(cot(ex+d) +1) .
In +J (cot(ex+d)2+1)2c+ (b—2¢) (cot(ex+d)2+1) +a—b+c |b
NS
+
4eJ7;
g—c+c(cot(ex+d)2+l) 5
In —l-\/(cot(ex—i-d)z-l-l) c+ (b—2¢) (cot(ex+d)2+1)+a—b+c Je
_ Ve
2e
—L(\/a—b+cln[ 12 (2a—2b+zc+(b—zc)(cot(ex+d)2+1)
2e cot(ex +d)* +1

v2ya—brcy (cotlex+d)2+1)2c+ (b—2c) (cot(ex+d)2+1) +a—b+c)))

Problem 11: Result more than twice size of optimal antiderivative.
J cot(ex +d)3
(a+bcot(ex+d)? +ccot(ex+d)*)

3/2dx

Optimal (type 3, 141 leaves, 6 steps):

_ _ 2
arctanh[ 2a—b+ (b—2c)cot(ex+d)
2ya—b+c \/a +bcot(ex+a’)2+ccot(ex+d)4 4 a(b—2c) +(2a—b)ccot(ex+d)2
_ 32
2(a=b+c) € (a—>b++c) (-4ac+b2)e\/a+bc0t(ex+d)2+ccot(ex+d)4
Result (type 3, 508 leaves):
i 2ccot(ex +d)? 3 b

e\/a -I—bcot(ex-l—a’)2 +cc0t(ex+d)4 (4ac—b2) e\/a -I—bcot(ex-l—a’)2 +cc0t(ex+d)4 (4ac—b2)

chn( 2a—2b+4+2c+ (b—2c¢) (cot(ex+d)?+1) +2Ja—b+c J(cot(ex+d)2+1)2c+ (b—2¢) (cot(ex+d)>+1) +a—b+c
N cot(ex +d)2 +1

e(20+ ~dac+b —b) <—20—|— “4ac+b? —I—b) Ja—>b+c

2
- _ 2 _ ~ 5
20/(cot(ex+d)2— b+ 24ac+b c+y-dac+b? b+ 24ac+b )
¢ c

[ _ 2
e(—4ac+b2) (Zc+ ~dac+b? —b) [cot(ex—i—al)z-l-i —M]

2¢ 2¢

cot(ex +d)? —




2
- 2 - 5
20/(00'[(@35'"0')2"‘ bty -dacth ) c—+ -d4ac+b? (cot(ex+d)2+ bty -4ac+b )
+

2c 2e
/ 2
e(-4ac+t?) (2c+dac+s? +b) [Cot(ex+d)2+2i+_4a2€+b )
c c

Summary of Integration Test Results

116 integration problems

A - 53 optimal antiderivatives



HoQw

52 more than twice size of optimal antiderivatives
3 unnecessarily complex antiderivatives

7 unable to integrate problems

1 integration timeouts



