Mathematica 11.3 Integration Test Results

Test results for the 189 problemsin "4.2.10 (c+d x)"m (a+b cos)*n.m"

Problem 31: Result more than twice size of optimal antiderivative.
J(c+dx) Sec[a+bx] dx
Optimal (type 4, 75leaves, 5steps):

2i (c+dx) ArcTan[e! (@2 | jdPolylog[2, -i e’ (3**X | idPolylog|2, i e’ @®X]
- +
b b2 b2

Result (type 4, 220leaves):

b . b
cLog[Cos[§+ TX] —Sln[§+7"]] c Log|[Cos]|

- - . . .
bl—zd ([—a + g - bx) (Log[l— et (’a+z_‘bx)] - Log|[1+ el [F570%) ]] - (7a + g]
Log[Tan[i [—a + g - bx) 1] +1i [PolyLog[Z, —e' (’a%’bx)] - Polylog|2, e (-2+5-0x) ] J)

Problem 33: Result more than twice size of optimal antiderivative.

J(c+dx)35ec[a+bx]2dlx

Optimal (type 4, 114 leaves, 6 steps):
i(c+dx)® 3d(c+dx)®Log[1+e?t @bx) ]
_ 5 N . _
3id? (c+dx) PolylLog[2, -e?t (30X | . 3d>Polylog(3, -e?! (@®¥ ] (c+dx)’Tan[a+bx]

+

b3 2 b* b

Result (type 4, 397 leaves):
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7—14d3 2 (2ib*x? (2be?*?x+31 (1+e?'?) Log[1+e?t @] 4
4b
6ib (1+e’*?) xPolylog[2, -e?! (@PX) | 3 (1+e?%?) PolyLog|3, -e*! (®¥) |) Sec[a] +

3c2dSec[a] (Cos[a] Log[Cos[a] Cos[bx] -Sin[a] Sin[bx]] +bxSin[a])

+

b? (Cos[a]?+Sin[a]?)

b2 g-iArcTan[Cot[a]] y2 _ ;Cot[a] (jl b x (—N—ZAr'cTan[Cot[a] ]) -
1+ Cot[a]?

nlog[l+e?'PX] -2 (bx-ArcTan[Cot[a]]) Log[1-e?! (bx-ArcTan(Cotiall) ]

mLog[Cos[bx]] -2ArcTan[Cot[a]] Log[Sin[bx - ArcTan[Cot[a]]]] +

Sec| ]/ [b3\/Csc (Cos[a]?+sSin[a]?) )+

Sec[a] Sec[a+bx] (c3Sin[bx] +3c2dxSin[bx] +3cd?x?Sin[bx] +d3x3Sin[bx})
b

{3 cd?Csc[a]

i PolyLog [2’ (e2j1 (b x-ArcTan[Cot[a]]) ] )

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

J(c+dx)25ec[a+bx]2dlx

Optimal (type 4, 82leaves, 5steps):
i (c+dx)2 2d (c+dx) Log[1+e?! (30X ]
_ " + - _
i d?Polylog[2, -e*! X ] (c+dx)*Tan[a+bx]

+

b3 b

Result (type 4, 253 leaves):
(2cdsec[a] (Cos[a] Log[Cos[a] Cos[bx] -Sin[a] Sin[bx]] +bxSin[a])) /
(b* (Cos[a]?+sSin[a]?)) +

) 1
b? g P ArcTan(Cotlal]l y2 . —— = Cot[a] (ibx (-n-2ArcTan[Cot[a]]) -
1+ Cot[a]?

ﬂLog[1+e‘2jbX} -2 (bx—Ar‘cTan[Cot[a}]) Log[l—cezjL <bX‘A"CTa”[C°t[a“>} +
mLog[Cos[bx]] -2ArcTan[Cot[a]] Log[Sin[bx - ArcTan[Cot[a]]]] +

/(b3\/Csc (Cosfa]®+sin[a]?) )+

Sec[a] Sec[a+bx] (c2Sin[bx] +2cdxSin[bx] +d?x?Sin[bx])
b

d?Csc[a]

Sec|

i PolyLog [2, er (b x-ArcTan[Cot[a]]) ] )

Problem 38: Result more than twice size of optimal antiderivative.

J(c+dx)25ec[a+bx]3d1x
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Optimal (type 4, 193 leaves, 9steps):

i (c+dx)?ArcTan[e’ @*®¥) | g2 apcTanh[Sin[a+bx]] 1d (c+dx)PolyLog[2, -i et (@bX ]
- +

+ —

b b3 b2
id(c+dx) Polylog|2, ie! @) | d2polylog|3, -ie! (20X ]
b2 i b3 :
d?Polylog([3, ie! ¥ ] d(c+dx)Sec[a+bx] (c+dx)®Sec[a+bx]Tan[a+bXx]
- +
b3 b2 2b

Result (type 4, 526 leaves):

1 , 2 1 d?2 ArcTan| et (@+bx)
—|-ibc?ArcTan[e (X | - [
b2 b

+bcdxLlog[l-ie! @]

1 ) . 1 )
~bd’x’Log[1-ie' @Y ] bcdxLlog[l+ie! @P¥]| - =bd?x*Log[1l+ie’ @]
2 2

id (c+dx) PolyLog[2, -ie' @®¥ | —id (c+dx) PolylLog[2, i e’ (@P¥ ] -
d?Polylog|[3, -ie' @®¥ ] d2Polylog|3, ie! (30X | J
+ —

b b
d(c+dx)Sec[a1 c2+2cdx+d?x?
+ +
b 4b (Cos[2+ 2] —sin[ 2+ 2X])°

~cdsin[®*] - d?xsin[ 2]

b (cos (3] -stn[3]] [cos[3+ 5] -stn[3+ 7]

—c?2-2cdx-d?x?

cdsin[2X] + d?xsin[ 2X]

bx
2

o

}+Sin[ +

~ |

b2 (Cos[i} +Sin| (Cos[§+ i

N o
i
—

x])
Problem 39: Result more than twice size of optimal antiderivative.
J(c+dx) Sec[a+bx]3dx

Optimal (type 4, 117 leaves, 6 steps):
i (c+dx) ArcTan[e @*®X) ] idPolylog[2, -1ie® X ]

b 2 b?
idPolylog[2, ie! @®¥ | dsecfa+bx] (c+dx)Sec[a+bx]Tan[a+bx]
- +
2 b2 2 b2 2b

Result (type 4, 480 leaves):
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cLog[Cos[% (a+bx)] —Sin[i (a+bx)]] cLog[Cos[% (a+bx)] +Sin[i (a+bx)]]

- + +
2b 2b
1y (7a+ T _bx Log[1-e' (’a%’bx)] ~Log[l+e’ (’a%’bx)]) - [7a+ 1)
2 b? 2 2
Log[Tan[1 —as Lo bx) 1]+1 [PolyLog[Z, _et (’a*;”bx)] - PolyLog|2, e (’a*g’b")]]) +
2 2
d x dSin[bTX}

C C

4b (Cos[% (a+bx) ] —Sin[% <a+bx)])2 4b (Cos{% (a+bx)] +Sin[§ (a+bx”)2

Problem 55: Result more than twice size of optimal antiderivative.
JCos[a +bx]?
— dx

(c+dx>9/2

Optimal (type 4, 247 leaves, 11 steps):
16 b? 2Cos[a+bx]? 32b%Cos[a+bx]?
- +
105d* (c+dx)*? 7d(c+dx)”? 105d® (c+dx)>?

128 b7/2+/5t Cos[2a - 22¢] Fr‘esnelc[m]

+

a Ja
105 d°/2
128 b7/2ﬁFresnels[JDz2 oofedx | gin[2a - 20¢]
Ja a )
105 d°/?
8bCos[a+bx]Sin[a+bx] 128b3Cos[a+bx] Sin[a+bx]
35d2 (c+dx)°? 105d*~/c +dx

Result (type 4, 987 leaves):

7/2
—;+l Cos[2a] —LBZ\/?[E] Cos[b—c} Sin[b—c}
7d (c+dx)7? 2 7d d d d
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Sin[Zb (c+d x) ] COS[Zb (c+d x) ] COS[Zb (cd+dx) }

d 2 d 2
+ — -— |2 +
27/2 7/2 5 b 5/2 5/2 3
8\/7(” (c+dx)/ 4\/?((1) (c+dx)/ \Eﬁ T dx
Zﬁm Sin[Zb (c+d x) ]
V27 FresnelsS| e 32d -
Vo 272 (577 (c+ax)??

COS{Zb c+d x ]

7/2

ilsﬁ[g) Cos[22°€ d -

7d d 8\/7(3)7/2 (c+dx)7/2
5 Sin[zb(udx)] Cos[zb(udx)]

d 2 d
< el ,
3

S lavz (57 (crdx)®? 3242 (8)7 (crdx)??

2\/Ex/c+dx Sin[zb(mdx)}
2 |-+/27 FresnelC| |+ d -
v ﬁfW
7/2
2Cos[a] Sin[a] 7i16\5(9) Cos[bfc}—sin[bfc]J Cos[b—C}JrSin[b—c]
7d d d d d d

Sin[Zb (c+d x) ] 5 COS[Zb (c+d x) ] COS[Zb (?dx) }

2
+ = -— 12 +
3

8\/7(3)7/2 (crdx)”? 5 4\/7(3)5/2 (c+dx)®? \E\/Z T
d
2\/?\/C+dx Sin[Zb(mdx)]
V27 FresnelS| ] d +

v o7 ()7 (cran)?
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2bc COS[Zb cd+dx ]

1 b\7/2
—16+2 (—) Sin|
d

7d d 8\5(%)7/2 (c+dx)7/2
2 Sin{Zb Cd+dx ] +E Cos{Zb Cd+dx ] )
3

27 (3] [crax)??

S1av2 (5% (crax)™?

2 lgVC+dX Sin[zb(udx)}
2 |-vV2r Fr‘esnelC[ ] + d
\/; \/? l%\/CerX

Problem 62: Result more than twice size of optimal antiderivative.

dx

JCos[a+bx]3

(c+dx)7/2

Optimal (type 4, 356 leaves, 19 steps):
16b%2Cos[a+bx] 2Cos[a+bx]®> 24b2Cos[a+bx]3
- - + +

5d3+\/c+dx 5d(C+dX)5/2 5d3+/c+dx

Vb [ 2 crdx
b n
2b5/2+/2 7 Cos[aff] Fresnels| e )
5d7/2
VB & Vaax
6b52-/6 7 Cos[3a73bc] Fresnels| T
d \d N
5d7/2
\/F 6—x/c+dx 3b
6 b°/2/6 1 FresnelC - Sin|[3a- 22¢
Vo presneae L sinfaa- 2]
5d7/2
Vb |2 crdx b
5/2 ./ n : _bc
2b 27 Fr‘esnelc[ Ja ]Sln[a d] 4bCos[a+bx]%2Sin[a+bx]
+
5d7/2 5d2 <C+dX>3/2

Result (type 4, 1429 leaves):
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. 1 (b2 b Cos [ et
-Sin[a] | —2 (7] Sln[f] s -
5d d d (3) <c+dx)5/2
5 COS c+dx ] Sin[b(c+dx)]
— +v2 Fr‘esnelS \VJe+dx + d -
3 b)3/2 (c+dx)3/2
/ Vvec+dx d
iz E 5/2C bi Sin['ﬂc;—dxl]
5d (d] OS[d} b)5/2 c dX5/2+
(5] (erdx)

2 Cos[—(c*—dx)—} Sln[ c+dx}
— -2 Fr‘esnelc \/c+dx +
3 b)3/2 Ldx)3¥2

(d) <c ) l Ve+dx

1 b\5/2 bc COS{MC;—C‘X)—]

Cos[a] |- —2 [—] Cos [ —| - -

5d d d (3) (c dX)S/Z

) Cos[ b (erdx) ] Sin[mﬂ

— +2 FresnelS — vc+dx + d -

AN (2] (cax)

Vec+dx d
b (c+d x b (c+dx
1, b 5/25' bc Sln[J—)—d ] 2 Cos[J—)—d ]
5d (d) 1n[ d } b\5/2 5/2+3 b\3/2 3/2_
)7 (a3 (2] e

Sln[ b (c+dx) ]
-2 Fr‘esnelC — vJc+dx +
d \/ c+dx
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1 1 b 5/2 3bc Cos [ 2o-exdxL | ) Cos [ 3b(cxdx |
=~ |-sin[3a] —dl8\/?[g] Sin| y md _ 22 N
4 5 b 5/2 3
Q\E(d) (c+dx) NS lim
b 6 Sin[?zb C+dx] 1
V27 Fresnels| | — Jj\/c+dx] + d =
a 35 (2)7 caax??|| 59
5/2 Sin|[ 3b(crdx) Cos [ 3blexdx)
18ﬁ(3] Cos[BbC] [S/Zd ] +% [3/2d ]
d d o3 (877 (crdx)®? 3343 2] (cadx)??
b 6 Sin{Sb Cd+dx]
2 |-+/27 FresnelC| g e m} + +
' ﬁﬁm
1 b\ 5/2 3bc Cos [ 2bLesdxl ] ) Cos [ 3bexdx |
Cos[3a] _718\/?(,) Cos| ] - =12 +
5d d d 9\5(3)5/2 <c+dx)5/2 3

b 6 Sin[3b(c+dx)] 1
27 Fr‘esnelS[ E f\/c+dx] + d —
\ T

373 (B)7 (crdx)¥2| | Sd

Sin [ 3b (c+dx) ]

5/2
1sv?[§] Sin[3zc] ¢
9\5(5) (c+dx)5/2

Cos [ 3b (f;dx) ]

343 (5)3/2 (c+dx)??

b 6 SinPb (c+d x) ]
2 [-V/27 FresnelC| a = Verdx |+ d
\

2
+ 2
3

Problem 75: Attempted integration timed out after 120 seconds.
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Jx v Cos[a+bx] dx

Optimal (type 8, 15leaves, 0steps):
Int[x+/Cos[a+bx] , x|

Result (type 1, 1leaves):

2P

Problem 86: Attempted integration timed out after 120 seconds.

X
J—dlx
Cos[a+bx]3/?

Optimal (type 8, 55leaves, 1 step):
4+/Cos[a+bx] 2xSin[a+bx]
+

- Int[x+/Cos[a+bx] , x|

b? b+/Cos[a+bx]
Result (type 1, 1leaves):

2P

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

J (c+dx)? ix

a+aCos[e+fx]

Optimal (type 4, 101 leaves, 6 steps):
i(c+dx)® 4d(c+dx)Log[l+el (] 4id?polylog[2, -el (e ] (c+dx)?Tan[€+ %X}

af a f? af? af

e
2

Result (type 4, 454 leaves):
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[8cdcos[§+%]25ec[§} cos| ] vog[cos [ °] cos[%x] -sin[ ] Sin[%“ %nsm[%})]/
(fz (a+acCos[e+fx]) (Cos[s]2+sin[g]2)] +
2 2
8d2Cos[S+ffX}2Csc[S] 1ze’iA"T"’m{cc’t[g]}1‘:2x2— =
2 2 2 4 5
1+Cot[?]
2
Cot[g] {ijfx —N—ZArcTan[Cot[SH] -nlog[l+etfx] -2 (Z—X—Ar‘cTan[Cot[SH)
Log[l—ezjl (%’A“Ta"{c"tm])] +7rLog[Cos[f—XH —2Ar‘cTan[Cot[SH
2 2
L . 'Fix € . 23 (foArcTan [Cot [e—} } ) €
og[sin| A 7Ar‘cTan[Cot[2]]H+1PolyLog[2,e 2 2111 ] Sec[z] /
2 (a+aCos[e+fx]) \/Csc[g]z [Cos[g]ersin[g]z J +
2 2 2
2Cos{§+ %"} Sec[f] (czsin[%"] +2cdein[f7X] +d2xzsin[%"”
f(a+aCos[e+fx])
Problem 133: Result more than twice size of optimal antiderivative.
dx)3
J (c+dx) ix
(a+aCos[e+fx])?
Optimal (type 4, 271 leaves, 10 steps):
i (c+dx)® 2d(c+dx)?Log[1+e! (efx] 4d>Log[Cos[$+X]]
+ + -
3af a2 f2 a2 f4
43d? (c+dx) Polylog[2, -e ¢*fX | 4d3PolyLog|3, -e! (¢F0 ] d (c+dx)25ec[§+ %X}z
+ - +
az f3 az f4 2 a2 f?
2d? (c+dx) Tan[§+ %X] ) (c+dx)3Tan[§+ %"] ) (c+dx)3Sec[§+ ‘;—X]zTan[§+ %X}
a2 f3 3a%f 6azf

Result (type 4, 1016 leaves):
—([4d3 ejziCos[g+ -F—X}A (J'L'FZX2 (eiefx+3i <1+e“> Log[1+<ejl (e*fx)]) +
2 2
6i (1+e'®) fxPolylog[2, -e! ¢ ] -6 (1+e'®) Polylog[3, -e' (¢ ]) Sec[E]J/
2

+ (16d3Cos[S+f—X]45ec[E}
2 2 2

(31“1 (a+aCos[e+fx])2)
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cos 7] Log[cos| | Cos[ 2] ~sin[ 2] sin[X]] +1fxsin[3]])/

N 5 > 2 117 2
(f“ (a+aCosfe+fx])> (Cos[§}2+sin[§]z)) +
a3

cos| *] Log[cos ] Cos[%x} ~sin[ ] Sin[%x]] ffxsin[g]])/
[fz (a+aCosfe+fx])? (Cos[§}2+sin[§]2)) +

16cd2Cos[E+B]4Csc[E} le*“f‘ﬂa"[“t[ﬂ]fz 2 _ 1
2 2 2 4 R
1+Cot[?]

—ﬂ—ZArcTan[Cot{g]]] -nlog[l+etfX] -2 (f—X—ArcTan[Cot[EH)

e, (1
Cot | —| [—Jifx
2 2

2 2

Log[1- e (%Ama"{c"t{%m] +7rLog[Cos[f7xH - 2Ar‘cTan[Cot[EH

2

LOg[Sin[%fArcTan[Cot[S]H] +1 Polylog|2, g4 (F-retan[cot[ <] )]] Sec[g] /

3 (a+aCos[e+fx])2\/Csc[§]2 (Cos[§]2+51n[§]2) ] +

1

3f (a+aCosfe+fx])?

e fx e
Cos[—+ ] sec|~
os[2+ 2] ec[z]
—3c2dfCos{f—X}—6cd2FxCos[F—X]—3d3fx2Cos[-F—X]—
2 2 2
3c2dfCos[e+f—X]—6cd2fxCos[e+f—x]—3d3fx2Cos[e+f—X}+
2 2 2
12cd251n[f—x]+3c3fzsin[ffx}+12d3xSin[ffX}+9c2d-F2xSin[-FfX}+
2 2 2 2
9cd2f2xzsin[f—x]+3d3f2x3sin[-F—X]—6chSin[e+-F—X]—6d3xSin[e+-F—X]+
2 2 2 2
3fx
]+

2

-FX} +d? 2 x> sinfe + 3fx

]+c3FZSin[e+3fX

9 s 3fx
6cd’Sinfe+

]+6d3XSin[e+

X 3
3c2df*xSinfe+ | +3cd* > x?sin[e+

]

Problem 134: Result more than twice size of optimal antiderivative.



12 | Mathematica 11.3 Integration Test Results for 4.2.10 (c+d x)~m (a+b cos)”n.nb

J( (c+dx)? ax

a+aCos[e+1‘:x})2

Optimal (type 4, 212 leaves, 9 steps):
i<C+dx>2 4d(C+dX> Log[1+ej(e+fx)}

3a2f 3 32 f2
i @potyiogl2, ] d[edx) Sec[t BT 2 Ten[3 ]
3a%f3 332 f2 332 3
(c+dx)2Tan[§+f7X} (c+dx>25ec[§+f7x}zTan[§+%‘]

+

3a%f 6a’f
Result (type 4, 619 leaves):
e fx,a e
(16chos[7+f} Sec|—|
22 2

Cos[g} Log[Cos[g] Cos[fx} 7Sin[g Sin[F—X]] +—fxsin[g]])/

(31‘2 (a+acCos[e+fx])? (Cos

16d2Cos[S+f—X]4Csc[E} le’“PCTa“{C“B’HfZ 2 _
2 2 2 4
1+Cot[§}2

cot[ "] [lifx

15 —N—ZAPcTan[Cot[SH] ~rlog[l+efx] -2 (-F—X—Ar‘cTan[Cot[SH)

2 2 2

Log[1 - 2t [T aretanleet [Z]]] +mog[cos[‘%]} ~2ArcTan[cot [ ]|

2

Log[sin[% - ArcTan [Cot[g] ]]] +iPolyLog[2, e (5-Aretan[cot [2]]) ]) Sec[g] /

3f3 (a+aCos[e+fx])2\/Csc[e}2
2

Cos[3}2+51n[9]2) ] v

2 2

COS[S+B] Sec[s] [—chfCos[z] —ZdZFxCos[ffX} —2cdfCos[e+B] -
2 2 2 2 2 2

2d2fxcos[e+"c—x} +4d251n[f—x} +3c2f251n["c—x} +6cdf2xsin[f—x] -
2 2 2 2

|+

/(31‘:3 (a+aCos[e+fx])2)

3 £2x2sin[ 2] _ad?sinfe+ ] v 2d?sinfes 2] 422 sinfe s X
2 2 2 2

fx] +d? 2 x?Sin[e + B-FX}

2 2

3
2cdf?xSinfe+
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Problem 139: Result more than twice size of optimal antiderivative.

J (c+dx)? ix

a-aCos[e+fx]

Optimal (type 4, 102 leaves, 6 steps):
i<C+dX>2 (C+dx>2Cot[§+f7X} 4d<c+dx) Log[l_ei(e+fx)] 4Jld2PolyLog[2, ei(e+fx>]
_ _ N _
af af af2 afs3

Result (type 4, 447 leaves):

2Csc[§] (czsin[%‘} +2cdein[f2—X] +d2x2$in[f7x” Sin[§+f7x}

+

f(a-aCos[e+fx])

e 1 e fx e e f x e
8cdC — -—fxC - L C — | Sin| — C —| Sin|— | Sin| —
( c sc[z} A X 05[2}+ og[os[z] 1n[2}+ os[z] 1n[2]] 1n[2]

e fx,2 e.2 e.2
Sin| =+ — /[fz -ac f (c =] +sin| = )]7
1n[2+ 2] (a-acCos[e+fx]) 05[2] + 1n[2]
o csc[ ] sec( | sin[ €2 FX]? |2 groremlrmls e, 1
2 2 2 2 4

1+Tan[§]2

[%J'].‘FX [—n+2Ar‘cTan[Tan{ H) -nlogll+etfx] -2 (%+Ar‘cTan[Tan[§H)

N

21 (%+Ar‘cTan {Tan{

Log[1-e m)]+7TLog[Cos[1c7XH+2Ar‘cTan[Tan{§H

Log[sin[f?X +ArcTan [Tan[g] |]] + 1 PolyLog|2, 2 [ varcTan Tan| 2 ]) ] ] Tan[%] /

[-F3 (a-aCosfe+fx]) \/Se‘:[g]2 (C°S[E]Z+Sin[g]2J J

2

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

X
J dx
va+acCos[c+dx]

Optimal (type 4, 156 leaves, 6 steps):
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1.
41'1xAr‘cTan[e?]l (c+dx) } Cos[5 u]
2

- +

d+va+aCos[c+dx]

N

41'1Cos{§+d7x} Polylog|2, -1 eiﬂi(c*dx)} i(“dx)]

41 Cos[i + dTX} Polylog|2, i e:

d2+/a+aCos[c+dx] d2+/a+aCos[c+dx]

Result (type 4, 333 leaves):
1

dz\/a (1+Cos[c+dx])

2Cos[1 (c+dx)]

deog[l—Tan[% (c+dx)]] +21Log[1—Tan[i (c+dx)]]

2
Log| %Z) (—i+Tan[i(c+dx)] ]—ZjLog[l—Tan[i(Cerx)H
Log| %E) (11+Tan[4l(c+dx” }_deog[lnan[i(udx)]]_
mog[i(<1+i>—<1—i>Tan&<c+dx>1 | Log 1 Tan[ > (cdx]]] -
21 Log| ](1+Tan (c+dx)] ]Log[l+Tan[i(c+dx)H+

zlpolyLog[z, (_i_;] ( 1+Tan[i(c+dx)] -
2 i PolyLog 2, (_2%] (—1+Tan[% (crdx)]]] -
2ipolytog[2, |- | [1oTan[ - (coax]]|]
21 polyLog[2, [~ | [10Tan[ - (crdx)]|]]

Problem 180: Result more than twice size of optimal antiderivative.

3

J X dx
(a+acCos[x])*?

Optimal (type 4, 423 leaves, 16 steps):
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3 %2 24Jler‘cTan[<e%] Cos[i] Jix3Ar‘cTan[<e%] Cos[ﬂ
- - +
a+a+acCos[x] a+/a+aCos[x] a+a+acCos[x]
241‘1Cos[§] Polylog|2, -1i e?] ) 31 x? Cos{ﬂ Polylog|2, —ie?] )
aa+acCos[x] a+va+acCos[x]
24]'1Cos[§] PolyLog[Z, ]'l(enTX} ) 31 x? Cos[i] PolyLog[Z, je%]
a+a+acCos[x] a+a+acCos[x]
12xCos[§] PolylLog[3, -1 e%] 12xCos[§} Polylog|3, i e?}
N _
a+a+acCos[x] ava+acCos([x]
241 Cos[ %] PolyLog |4, -i e ] ) 24i Cos || PolyLog|4, i eiﬂ ) x> Tan | |
ava+acCos[x] ava+acCos[x] 2a+va+acCos[x]

Result (type 4, 1391 leaves):

6x2Cos[ﬂ3

(48Cos[x]3
_ . x
(a (1+Cos(x]))?? 2

ix

1 ix ix ix ix
fx(Log[l—jeZ]fLog[luiez])+J’1 (PolyLog[Z, —J‘Lez}—PolyLog[Z, jez])])/
2

1

a(l+Cosx]))¥?%+
(@ )) (a (1+Cos[x]))3/2

1]+ 2

l7r3 Log[Cot |~
4

X3
8 Cos | —
bl s A

2

2 2

1(7TX

(g— 2) (Log[l—cejL (75)} —Log[1+«ejl (?7)]] +

i

PolyLog|2, _et (%’2)} - Polylog|2, et (53) ] )] -

iﬂ((z_zz

Lo[mox

(Log[l s (z”z’)} ~Log[l+e’ (53 ]] N

2 2 2
(T X i (2% i(2-%)
21[———) (PolyLog[z,—e 22/ | - PolyLog[2, e' |22 })+
2 2
2[-p (53] (3] 1o 1y oxn®
(— olyLog(3, -e |z z/] + PolyLog|[3, e zz}))+8 i + (— + +
4 2 2 2 2
Lj(z,i4,17;.(]1[Ll(,ai)),Log[heu(%ﬂf%:ﬁ)u)f
64 2 2 8 2 2 2 2
3 by X
(§+1(7§+§ LOg[lJr(e (2 ;7(727 ;))]71(575 3L0g[1+(e (2 2)]+
2 2 2 2 812 2
2 . X
35 il(gl[,gi ,[Ll(,zg) Log[1+ 2t (33 (530
4 2 2 2 2 2 2 2 2 2
1. (B2 L 3 (2., )
JlPolyLogP, -e 272\ 2 2 } +— 1 + (— + )
2 2 2 2 2
Polylog|2, 2t (%*%(“*‘))] + 3 i (17 i)ZPolyLog[Z, —e' (7'§)] -
8 2 2
3 2 . X
i]'( 11(£+l(—£+5 7(z+1[7£+5) Log[1+e21(z+7(f?+7))]+
2 3 2 2 2 2 2 2 2 2
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i (*+ - [—I+ 5]) PolyLog[Z, _et (;*;(f%))] - 1PolyLog[3, _e?t (53+7
2 2 2

2 2

X

53 - Z i Polylog[4, -e' (”)]]J ’

o1

3[7( 1( 7T X)
i e
212 2 2 2

3 )
= iPolylog[4, -’ (5+3
4

Problem 187: Result more than twice size of optimal antiderivative.

J X dx
a+bCos[c+dx]

Optimal (type 4, 214 leaves, 8 steps):

X

Potytog[s, ~<** [+ (731 -2 (3— 5] Polylog|[3, —e' i3] -
4

ixlog[1+ "] ixlog[1+® "] Polylog[2, -*< "] Polylog[2, - <"

a-+/a-b? a++/ a?-b? a-+/a%-b?
- +

a+/ a2-b?

+
\Va2-b2 d Vaz-b2 d \a% - b2 d?2 \/a% - b2 d?2

Result (type 4, 756 leaves):
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(a+b) Cot[% (c+dx) ]

S — 2 (c+dx) ArcTanh| ] -
V-ateb® d? VoaZib?
a (-a+b) Tan[2 (c+dx) ]
2(c+Ar‘cCos[—f]JAr‘cTanh[ 2 ]+
b NEronr
a+b) Cot[t (c+dx ~a+b) Tan[® (c+dx
Ar‘cCos[—i]_ZjAchanh[ ) [2( >]}+211Ar'cTanh[< ) [2< H]
° Vet p? Nar s
me—i—j(udx)
LOg[ ]+
V2 \/b Ja+bCos[c+dx]
a+b) Cot[t (c+dx —a+b)Tan[L (c+dx
Ar‘cCos[—i] +21 [ArcTanh| ) [2 ( )] ] —Ar‘cTanh[< ) [2 ( )]]
° a7 e e

VT b2 est (€rdX) (-a+b) Tan[> (c+dx)]

Log| | - |ArcCos |- E] -2 i ArcTanh|

A2 /b Va+bCos[c+dx] b V-az+b?
(a+b) (—a+b—1’1\/—a2+b2) (1+11Tan[i (c+dx”)
b (a+b+\/—az+b2 Tan[l (c+dx)})

2

]

Log|

(-a+b) Tan[2 (c+dx) ]

N

a
ArcCos |- —| +2 i ArcTanh|

b \-a?+b? ]
(a+b) (ja—jb+\/—a2+b2) <11+Tan[i (c+dx)])
b(a+b+\/WTan[i(c+dx)])
(a—i\/—a2+b2> (a+b—\/—a2+b2 Tan[i (c+dx)”
b(a+b+\/WTan[§ (c+dx)”
(a+1’1\/—a2+b2) (a+b—\/—a2+b2 Tan[i(c+dx)])]

b(a+b+mTan[i (c+dx)])

+

Log [

PolyLog|2,

] _

i

PolyLog [2,
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Summary of Integration Test Results

189 integration problems

A - 173 optimal antiderivatives

B - 14 more than twice size of optimal antiderivatives
C - O unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - 2integration timeouts



