Mathematica 11.3 Integration Test Results

Test results for the 369 problems in "6.1.5 Hyperbolic sine
functions.m"

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

Jsinh [a+bx] dx

Optimal (type 3, 10leaves, 1 step):
Cosh[a +bx]
b

Result (type 3, 21 leaves):
Cosh[a] Cosh[bx] Sinh[a] Sinh[bx]
+
b b

Problem 43: Result more than twice size of optimal antiderivative.
J Sinh[x] dx
i+ Sinh[x]
Optimal (type 3, 14 leaves, 2 steps):
Cosh[x]

1 +Sinh[x]

Result (type 3, 29 leaves):
2sinh[ %]

X_
Cosh[f] - iSinh[?]

Problem 44: Result more than twice size of optimal antiderivative.
J Cschx] dx
i+ Sinh[x]
Optimal (type 3, 19leaves, 3 steps):

. Cosh[x]
i ArcTanh[Cosh[x]] +

1 +Sinh[x]

Result (type 3, 50 leaves):
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2sinh[ %]

i Log[Cosh[gH ~iLog[sinh[>]]

2 Cosh[f] —jSinh[i]

Problem 45: Result more than twice size of optimal antiderivative.
J Csch[x]? dx
i+ Sinh[x]
Optimal (type 3, 23 leaves, 5steps):

) Coth[x]
—-ArcTanh[Cosh[x]] +2 1 Coth[x] +

i+ Sinh[x]
Result (type 3, 70leaves):
2i Sinh[*
2 i coth[ %] - Log[cosh[ 2] ] « Log[sinh[X]] + 2] o i Tann[X]
2 2 2 2 Cosh| ]—jsinh[i] 2 2

i
Problem 46: Result more than twice size of optimal antiderivative.
J Csch[x]3 dx
i+ Sinh[x]
Optimal (type 3, 37 leaves, 6 steps):

3, El Coth[x] Csch[x]
- — 1 ArcTanh[Cosh[x]] -2 Coth[x] + — 1 Coth[x] Csch[x] +
2 2 i +Sinh[x]

Result (type 3, 94 leaves):

g 74Coth[§]+J’1Csch[§]2—12j1Log[Cosh[gH+
16 Sinh | *
12i Log[sinh[ =] ] + i Sech[ ~]* - 2] ~4Tanh|[ ]
2 2 Cosh[i] - iSinh[?] 2

Problem 47: Result more than twice size of optimal antiderivative.

a4
J Csch[x] dx

i+ Sinh[x]
Optimal (type 3, 47 leaves, 6 steps):

3 ] 4 ; 3 Coth[x] Csch[x]?
— ArcTanh[Cosh[x]] -4 1 Coth[x] + — 1 Coth[x]® - — Coth[x] Csch[x] +
2 3 2 i+Sinh[x]

Result (type 3, 124 leaves):
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X X2 X X X2
— |-201 Coth|—| -3Csch|— 36L Cosh|—|| -36L Sinh|—|| -3Sech|—| -
2|20 s cotn[ ] -3 cacn[ X" 36 Log[cosn [ X ] - 36 Log]ston[ X] ] -3 sech ]
48 i Sinh[*] X.a 1 X 4 X
2 -8iCsch{x])®Sinh[ =] + =i Csch[ =] Sinh[x] - 20 i Tanh[~]
Cosh[ 2] - iSinh[2] 27 2 2 2

Problem 50: Result more than twice size of optimal antiderivative.

Sinh[x]?
J— dx
(i +sinh[x] )2

Optimal (type 3, 32leaves, 3 steps):

1 Cosh[x] 5 Cosh[x]
X + -

3 <3'1+Sj_nh[x])2 3 (i +Sinh[x])

Result (type 3, 74 leaves):

(3 (-41+3x) Cosh[i] + (101 -3x) Cosh[B—X] -6i (-31+2x+xCosh[x]) Sinh[i]]/
2 2 2

(s [cosh[g} _jsinh[i]]s)

2

Problem 53: Result more than twice size of optimal antiderivative.
2
J Csch[x] dx
(i +sinh[x] )2
Optimal (type 3, 42 leaves, 6 steps):

) 10 Coth [X] Coth[x] 2 i Coth[x]
2 i ArcTanh[Cosh[x]] + + -

3 3 (i+Sinh[x])? 1i+Sinh(x]
Result (type 3, 88 leaves):
X x

1
— |3 Coth 121 L Cosh -
; ) [2}+ i Log|[Cos [ZH

2 4Sinh[§} (8i+7Sinh[x])

12 i Log[Sinh[ =] + +3Tanh |~

2 i+Sinh[x] (jcosh[f} +Sinh[§])3 ?

Problem 54: Result more than twice size of optimal antiderivative.

3
J( Csch[x] dx

i+Sinh([x])?

Optimal (type 3, 58 leaves, 7 steps):
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7 16 . 7 Coth[x] Csch[x] 81 Coth[x] Csch[x]
- —ArcTanh[Cosh[x]] + — 1 Coth[x] + — Coth[x] Csch[x] +

2 3 2 3 (i+Sinh(x])2 3 (i+Sinh(x])

Result (type 3, 140leaves):

X X2 X X X2
— |24 1 Coth| — 3Csch|—| -84Log|Cosh|— 84 Log|Sinh| — 3 Sech| —
- 2aicotn[ 2] - 3csch| 7]" - 84 Log[cosh "] « 84 Log[sinh| *]] + 3seen[ 2]

8 160 i Sinh[ %] 16 Sinh[* | X
R 2 + : +24 i Tanh| = |
(Cosh[ﬂ 7151nh[5])2 Cosh|[ 7] - isinh[}] (J'l Cosh|[>] +Sinh[§])3 2

Problem 55: Result more than twice size of optimal antiderivative.
4
J Csch[x] dx
(i +Sinh[x] )2
Optimal (type 3, 64 leaves, 7 steps):
-51 ArcTanh[Cosh[x]] - 12 Coth[x] + 4 Coth[x]?3

Coth[x] Csch[x]? 101 Coth[x] Csch[x]?
3 (i+Sinh[x])? 3 (i +Sinh[x])

51 Coth[x] Csch[x] +

Result (type 3, 143 leaves):

X x.2 1 X 4
—44Coth[f] +6]1C5Ch[*} +7Csch[f] Sinh[x] +

24 2 27 2 2
2|60 Log[Cosh[~]] + 6@ i Log[Sinh[~]] +3 i Sech[~]* -
2 2 2
X .4 a 8sinh[*] (141 +13Sinh[x]) x
4Csch(x]?®Sinh[ =] - —— + 2 -22Tanh| =]
27 i+Sinh(x] (i cosh[X] + sinh[*])’ 2

Problem 68: Result more than twice size of optimal antiderivative.

J\/a+jasinh[c+dx] dx

Optimal (type 3, 31leaves, 1step):
2iacCosh[c+dx]

dva+iaSinh[c+dx]

Result (type 3, 74 leaves):

2(1‘1Cosh{%(c+dx”+$1nh (c+dx) )\/a+j1asinh[c+dx1

d (Cosh[; (c+dx)] Jrjlslnh[l (c+dx)])
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Problem 92: Result more than twice size of optimal antiderivative.

1
J dx
5+31Sinh[c +dXx]

Optimal (type 3, 37 leaves, 1 step):

i Ar‘cTan[ Cosh[c+d x }
3+1 Sinh[c+d Xx]

4 2d

Result (type 3, 171 leaves):

ZCoshH (c+d x) ] 7Sinh“7 (c+d x) ]

cOsh[g (c+d x) ] 2 Sinh[% (c+d x)]

i ArcTan i ArcTan
[Cosh{i (c+d x)]—ZSinh{% (c+d x)} [ZCoshB— (c+d x)%Sinh[; (c+d x)] }
4 _
4d 4d
Log[5Cosh[c+dx] -4Sinh[c +dx]] Log[5Cosh[c+dx] +4Sinh[c +dx]]
+
8d 8d

Problem 93: Result more than twice size of optimal antiderivative.

1
J dx
(5+3isSinh[c+dx])?

Optimal (type 3, 66 leaves, 3 steps):

sx 5 ArcTan[ o e ) 34 Cosh[c+dx]
64 32d 16d (5+31iSinh[c+dx])
Result (type 3, 183 leaves):

2Cosh[? (c+dx)]| -Sinh[2 (c+dx) ]
——— (2413 -50 i ArcTan| 2 2 |+
640 d Cosh[i(c+dx)]—2$inh[%(c+dx”

Cosh[i (c+dx)]+2sinh[> (c+dx)

1
SGjArcTan[ 2 ]]725Log[5Cosh[c+dx]—4Sinh[c+dx]}+
2Cosh[§ (c+dx)] +Sinh[§ (c+dx) ]

. 120 Cosh[c +d x]
25 Log[5Cosh[c+dx] +4Sinh[c+dx]] -

-51+3Sinh[c+dx]

Problem 94: Result more than twice size of optimal antiderivative.

1
J dx
(5+31’1$inh[c+dx])3

Optimal (type 3, 95leaves, 4 steps):

) Cosh[c+dx
59 x 591ArCTan[3+jSinh[c+dx] ] 31 Cosh[c +dx] 45 i Cosh[c +dx]
2048 1024 d

32d (5+3iSinh[c+dx])? 512d (5+31isSinh[c+dx])
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Result (type 3, 277 leaves):

1 2Cosh[%(c+dx)]—sinh[ (c+dx) ]

-118 i ArcTan|
4096 d Cosh[i(c+dx)]—zsinh[

|+

(c+dx”

Cosh[> (c+dx) | +2Sinh[> (c+dXx) ]|
118 i ArcTan| 2 2

2Cosh[% (c+dx) ] +Sinh[% (c+dx) ]

59 Log[5Cosh[c+dx] -4Sinh[c+dx]] +59Log[5Cosh[c+dx] +4Sinh[c+dXx]] +
48

+

((1+24) Cosh[2 (c+dx)] - (2+i) sinh[2 (c+dx>])2

48

((2+1i) Cosh[2 (c+dx)]+ (1+2i) Sinh[2 (c+dx>])2

(144Sinh[§ (c+dx)] [-311Cosh[§ (c+dx)] +SSinh[§ (c+dx)]

)/

(51’1+3Sinh[c+dx])J

Problem 95: Result more than twice size of optimal antiderivative.

1
j dx
(5+3JiSinh[c+dx])4

Optimal (type 3, 124 leaves, 5 steps):
385 i ArcTan | ~Soshlerdxl ]

385 X 3.1 Sinh[c+d x] i Cosh[c +dx]
32768 16384 d 16d (5+3 4 Sinh[c+dx])>
251 Cosh[c +dX] 311 i Cosh[c + dx]

512d (5+3iSinh[c+dx])? 8192d (5+3iSinh[c+dx])

Result (type 3, 308 leaves):
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2Cosh[i (c+dx” - Sinh]| (c+dx)]

—_— 738501'1Ar‘cTan[
327680 d Cosh[> (c+dx) ] -2Sinh|

] +

N[RN[R

(C+dx>]

Cosh[% (c+dx)] +2Sinh[ % (c+dx) ]

. 2 2

3850 i ArcTan | |-
2C05h[% (c+dx)] +Sinh[i (c+dx)]

1925 Log[5 Cosh[c+dx] -4 Sinh[c+dx]] +1925Log[5Cosh[c+dx] +4Sinh[c+dXx]] +
2656 - 192 i

+

((1+2i) Cosh[2 (c+dx)] - (2+1i)sinh[L (c+dx)])°

2656 +192 1

"
((2+1) Cosh[% (c+dx)]+(1+21)Sinh[L (c+dx)])®
(2 (235156 + 166 615 Cosh[c + d x] + 82538 Cosh|[2 (c+dx) ] -

13995 Cosh[3 (c+dx) | - 298563 i Sinh[c+dx] +893641iSinh[2 (c+dx) ] +

8397 i Sinh[3 (c+dx)])) /(-51+3Sinh[c+dx])>

Problem 119: Result more than twice size of optimal antiderivative.

X

JA+ B Sinh[x] 4
i - Sinh[x]

Optimal (type 3, 27 leaves, 2 steps):
(i A-B) Cosh[x]

-Bx+
i -Sinh[x]

Result (type 3, 59 leaves):

(i Cosh[*] ~sinh[X]] (BxCosh[X] +i (2A+B (2 +x]) sinh[*]]

-1 +Sinh[x]

Problem 167: Result more than twice size of optimal antiderivative.

2
J Sech[x] dx

i+ Sinh[x]

Optimal (type 3, 25leaves, 3 steps):
i Sech[x] 2
-————— - — i Tanh[x]
3 (i+Sinh[x]) 3
Result (type 3, 65leaves):
Cosh[x] -2Cosh[2x] -4 1Sinh[x] - 1 Cosh[x] Sinh[x]

6 (Cosh[f] —JiSinh[f])3 (Cosh[f} +iSinh[§])
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Problem 169: Result more than twice size of optimal antiderivative.

Sech[x]*
J 2 ax
i+ Sinh[x]
Optimal (type 3, 37 leaves, 3 steps):
i Sech[x]3

4
-——————— _ —iTanh[x] + — i Tanh[x]?3
5 (i+Sinh[x]) 5 15

Result (type 3, 95 leaves):

—((—54Cosh[x1 +128 Cosh[2 x] - 18 Cosh[3x] + 64 Cosh[4 x] + 384 1 Sinh[x] +18 1 Sinh[2 Xx] +

128 i Sinh[3x] +9iSinh[4x1)/ [960 (Cosh[i] -iSinh[f])s (Cosh[f} +iSinh[5]]3])
2 2 2

Problem 175: Result more than twice size of optimal antiderivative.

2
J( Cosh [x] dx

i+ Sinh[x] )2

Optimal (type 3, 14 leaves, 2 steps):
2 Cosh[x]
i+ Sinh[x]

Result (type 3, 29leaves):
4sinh| f]

X —

Cosh[i] i Sinh[ﬂ

Problem 178: Result more than twice size of optimal antiderivative.

2
J( Sech[X] dx

i+ Sinh[x] )2

Optimal (type 3, 37 leaves, 4 steps):
1 Sech[x] Sech[x] 2 Tanh [x]

5 (i+Sinh[x])? 5 (i+Sinh(x]) 5

Result (type 3, 81 leaves):

(—151‘1Cosh[x] +321Cosh[2x] +31iCosh[3x] -40Sinh[x] -12Sinh[2x] +8Sinh[3 x])/

(80 (Cosh[f] —iSinh[z])s [Cosh[g} +jSinh[§]])
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Problem 180: Result more than twice size of optimal antiderivative.

4
J( Sech[x] dx

i+ Sinh[x] )2

Optimal (type 3, 49leaves, 4 steps):

i Sech[x]3 Sech[x]3 4Tanh[x] 4Tanh[x]3
- +

7(1‘1+Sinh[x])2 7 (i +Sinh[x]) 7 21

Result (type 3, 109 leaves):

7((210]1Cosh[x] -5121 Cosh[2x] +45 1 Cosh[3x] - 2561 Cosh[4 x] -151 Cosh[5Xx] +

896 Sinh[x] + 120 Sinh[2 x] +192Sinh[3 x] + 6@ Sinh[4 x] - 64 Sinh[5 x])/
)
Problem 206: Result unnecessarily involves imaginary or complex numbers.

Sech[x]3
j dx
(a+bsinh[x] )2

(2688 (Cosh[g] 7jSinh[§])7 (cOsh[E} +jsinh[§]

Optimal (type 3, 136 leaves, 7 steps):
(a*+6a%b? - 3b*) ArcTan[Sinh[x]] 4 ab?Log[Cosh[x]]

+

TENTE ENEE
4ab®Llogla+bSinh[x]] b (a2 - 3 b2) Sech[x]2 (b+aSinh[x])
+ +
(a2 +b?)? 2 (a?+b?)? (a+bsSinh(x]) 2 (a’+b?) (a+bSinh(x])

Result (type 3, 171 leaves):
1 2 (a-31ib) Ar‘cTan[Tanh[ﬂ | 2 (a+31ib) ArcTan [Tanh[f] ]

+ +
4 (a—ib>3 (a+1’1b)3
(a+31ib) Log[Cosh[x]] (a-3ib)Log[Cosh[x]] 16ab3Log[a+bSinh[x]]
(ciasb)? (1asb)’ ' (a2 b2)° )
4b3 2Sech[x]? (2ab+ (a%-b?) Sinh[x])
(a2 +?)? (a+bSinh(x]) ENSE

Problem 208: Result more than twice size of optimal antiderivative.
J Tanh[x]* dx
i+ Sinh[x]

Optimal (type 3, 31leaves, 6 steps):
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2Sech[x]3® Sech[x]®> 1 . s
- - — 1 Tanh[x]
3 5 5

-Sech[x] +

Result (type 3, 96 leaves):
- ( (200 - 534 Cosh [x] +288 Cosh[2x] - 178 Cosh[3 x] + 24 Cosh[4 x] + 64 i Sinh[x] + 178 i Sinh[2x] -

l

. . X . X,\5 X . X
192 i Sinh[3 x] +89]151nh[4x])/ (960 (cOsh[—} 71'151nh[;]] (Cosh[;] H'lslnh[;})
2

Problem 210: Result more than twice size of optimal antiderivative.

Tanh [x]?

———— dx

jj +Sinh[x]

Optimal (type 3, 23 leaves, 5steps):
Sech[x]3

1
-Sech[x] + ———— - =i Tanh[x]?
3 3

Result (type 3, 67 leaves):
-3 -Cosh[2x] +Cosh[x] (5-5iSinh[x]) +4 i Sinh[x]

6 (Cosh[i] 7jSinh[§H3 (Cosh[i] +1’LSinh[ﬂ)

Problem 213: Result more than twice size of optimal antiderivative.

2
j Coth[x] dx

i+ Sinh[x]

Optimal (type 3, 12leaves, 4 steps):
—-ArcTanh[Cosh[x]] + i Coth[x]

Result (type 3, 41 leaves):

1 X X X 1 X
— 1 Coth|—| - Log|Cosh| — Log|Sinh| — — 1 Tanh| —
21 [2] gl [2H+ gl [2H+21 [2}

Problem 214: Result more than twice size of optimal antiderivative.
Coth[x]3
J S Gk
i+ Sinh[x]
Optimal (type 3, 15leaves, 5steps):

1
-Csch[x] + — 1 Csch[x]?

Result (type 3, 49leaves):

1 X 1 X,2 1 X2 1 X
- =Coth[=] + =iCsch[=] - =iSech[ =] + = Tanh[~]
2 2 8 2 8 2 2 2
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Problem 215: Result more than twice size of optimal antiderivative.

Coth[x]*
Jidlx

i+ Sinh[x]
Optimal (type 3, 26 leaves, 5 steps):

1 1 1
- = ArcTanh[Cosh[x]] + — 1 Coth[x]® - = Coth[x] Csch[x]
2 3 2

Result (type 3, 111 leaves):

1 . X 1 X,2 1 X X,2 1 X
—icCoth[=] - =Csch[=]"+ —iCoth[~] Csch[~] - = Log[Cosh|[ =] ] +
6 2 8 2 24 2 2 2 2
1 X 1 x,2 1 X 1 X2 X
= Log[sinh[>]] - = sech[ =]+ =i Tanh[~] - = iSech[~] Tanh[ >
A og[sin [ZH . ec [2} P an [2} e ec [2} an [2}

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

5
J Coth[x] dx

i+ Sinh[x]
Optimal (type 3, 23 leaves, 5steps):

1 . Csch[x]?
— 1 Coth[x]*-Csch[x] - ———
4 3

Result (type 3, 113 leaves):

2 coth[X]+ 2 icseh[X]2 - coth[ X esch[X]%+ L i cseh[X]* -
2

12 2 32 2 24 2 2 64

3 X 42 1 X .4 5 X 1 X ;2 X
—iSech[=]"+—iSech[=] +-—Tanh[~| - —Sech|[~]|" Tanh| -]
32 2 64 2 12 2 24 2 2

Problem 217: Result more than twice size of optimal antiderivative.

dx

j Coth[x]®

i+ Sinh[x]
Optimal (type 3, 36leaves, 6 steps):

3 1 3 1
- = ArcTanh[Cosh[x]] + — 1 Coth[x]® - = Coth[x] Csch[x] - = Coth[x]3 Csch[x]
8 5 8 4

Result (type 3, 175leaves):

1 . X 5 X2 ) X X,2 1 X4
—iCoth[=] - —Csch[=]"+ iCoth[=] Csch[=] - —Csch[=] +
10 2 32 2 160 2 2 64 2
1 X X.,4 3 X 3 X 5
—— 1 Coth|—| Csch|—| - —1L Cosh| — —L Sinh| — - — Sech| —
1601 o) [2] sc [2} . og[Cos [2]]+ og[sin [ZH ~ ec [2] +

1 X 4 1 X
—Sech[~]| + —iTanh|[~
64 2 10 2 160 2 2 160 2 2
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Problem 218: Result more than twice size of optimal antiderivative.

Tanh[x]4

j A ax
(i +sinh[x] )2

Optimal (type 3, 47 leaves, 10 steps):

2 ; 4 s 2 , Tanh[x]® 2Tanh[x]’
— 1 Sech[x]® - — 1 Sech[x]”+ — 1 Sech[x]’ - +

3 5 7 5 7

Result (type 3, 112leaves):
- ( (-672 1 + 1442 i Cosh[x] - 1664 i Cosh[2x] +3@9 i Cosh[3 x] + 288 i Cosh[4 x] - 103 i Cosh[5x] +
1232 Sinh[x] + 824 Sinh[2 x] - 1896 Sinh[3 x] + 412 Sinh[4 x] + 72 Sinh[5 x| )/
(13440 [Cosh[z] 7jsinh[§})7 (Cosh[g} +jsmh[i]]3])

2

Problem 220: Result more than twice size of optimal antiderivative.

Tanh[x]?
J— dx
(i +sinh[x])?

Optimal (type 3, 37 leaves, 10 steps):

2 3 2. s Tanh[x]?® 2Tanh[x]>
— 1 Sech[x]® - — 1 Sech[x]” - +
3 5 3 5

Result (type 3, 84 leaves):
(801 - 551 Cosh[x] - 16 i Cosh[2x] + 11 i Cosh[3x] + 148 Sinh[x] - 44 Sinh[2x] —4Sinh[3x])/

(249 (cosh[g} —J‘LSinh[E]]s (Cosh[g] H-lsmh[g])]

Problem 223: Result more than twice size of optimal antiderivative.

Coth[x]?
J— dx
(i +Sinh[x] )2

Optimal (type 3, 26 leaves, 7 steps):

, 2 i Coth[x]
2 1 ArcTanh[Cosh[x]] + Coth[x] + ————
1 - Csch[x]
Result (type 3, 66 leaves):
8Sinh|%
= |coth[~] +4 i Log[Cosh[~]] -4 i Log[sinh[ ] + 2] + Tanh[~]
2 2 2

2 Cosh[f] —iSinh{ﬂ 2
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Problem 224: Result more than twice size of optimal antiderivative.

3
J( Coth [x] dx

i+ Sinh[x] )2

Optimal (type 3, 29leaves, 3 steps):

. Csch[x]? . s
2iCsch[x] + ————— +2Log[Sinh[x]] -2 Log[1 +Sinh[x]]
2

Result (type 3, 66 leaves):
-4 i ArcTan|[Coth| 5} | +1 cOth[f] + L csen [ 5} 2
2 2 8

1 X2 X
2 Log[Cosh[x]] +2Log[Sinh[x]] - = Sech|[~]|" - i Tanh[—]
8 2 2

Problem 225: Result more than twice size of optimal antiderivative.

Coth[x]*
de

i+ Sinh[x] )2

Optimal (type 3, 28 leaves, 9steps):
, Coth[x]3®
-1 ArcTanh[Cosh[x]] -2 Coth[x] + ———— + 1 Coth[x] Csch[X]
3
Result (type 3, 107 leaves):
5 X 1 X,2 1 X X 42 X
-—Coth|—| + —1Csch|—| + —Coth|—|Csch|—| -1L Cosh|—| | +
 coth[*] " s csch| ¥)"+ ~coth| ¥ csch [ *] - i Log[cosh| ¥]]
X 1 X,2 5 X 1 X2 X
i Log[Sinh|— —isSech|=|"- =Tanh[=]| - — Sech[ =] Tanh|[=
iLog[sSin [2H+4l ec [2] : an [2] ” ec [2] an [2]

Problem 226: Result more than twice size of optimal antiderivative.

5
j( Coth[x] dx

i+ Sinh[x] )2

Optimal (type 3, 27 leaves, 3 steps):
Csch[x]*

1 2 2 . 3
- —Csch[x]“+ —1Csch[x]”+
2 3 4

Result (type 3, 113 leaves):

1 X 5 X.2 1 X X.2 1 X4
- —iCoth[=] - —Csch[=]"+ —icCoth[ =] Csch[=] + —Csch[~] +
6 27 32 27 12 2 2" 64 2

5 X ;2 1 X,4 1 X 1 X 2 X
—Sech[~|"+ —Sech[=] + =iTanh[=] + — iSech[ =] Tanh[=]
32 2 64 2 6 2 12 2 2
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Problem 227: Result more than twice size of optimal antiderivative.

6
J( Coth[x] dx

i+Sinh[x]) 2
Optimal (type 3, 48 leaves, 11 steps):

1 2Coth[x]3® Coth[x]® 1 . 1 3
- — 1 ArcTanh[Cosh[x]] - + + — 1 Coth[x] Csch[x] + — i Coth[x] Csch[x]
4 3 5 4 2

Result (type 3, 175leaves):

7 X 1 X 52 19 X X 42 1 X 4
—fCoth[f]+ijsch[f] ——Coth[f]Csch[f} +ijsch[f] +

30 2 16 2 480 2 2 32 2

1 X X4 1 X 1 X 1 X ;2
—— Coth|—| Csch|—| -—1L Cosh| — — 1L Sinh| — — 1 Sech| —| -
o o [2} sc [2] 41 og|Cos [2]]+41 og[sin [2H+161 ec [2}
iJiSech[i]A—lTanh[i]+£Sech[i]2Tanh[i]+ ! Sech[i]‘lTanh[i]
32 2 30 2 480 2 2 160 2 2

Problem 237: Result unnecessarily involves imaginary or complex numbers.

Tanh[x]3
J dx
(a+bsinh[x])?

Optimal (type 3, 135leaves, 7 steps):
ab (3a?-b?) ArcTan[Sinh[x]] a2 (a?-3b?) Log[Cosh[x]]
+

(az+b2)3 (a2+b2)3
a? (a®-3b?) Log[a+bSinh[x]] a3 Sech[x]? (a?-b?-2absinh[x])
+ +
(a2 +b?)? (a2+b?)? (a+bSinh[x]) 2 (a2+b?)?

Result (type 3, 156 leaves):

1 2 iaArcTan [Tanh[i]] 21 aAr‘cTan[Tanh[fH
P + +
2 (a-ib)? (a+j1b)3

alog[Cosh[x]] alog[Cosh[x]] 2a*(a?-3b?) Log[a+bsSinh[x]]

(a-ib)? (a+ib)? (a?+b2)?
2a3 Sech[x]? (a?-b?-2abSinh[x])
.
(a2+b2)2 (a+bsinh[x]) (a2+b2)2

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

JCoth [x] Va+bSinh[x] dx

Optimal (type 3, 37 leaves, 4 steps):
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Ja+bSinh[x]
~2+/a ArcTanh| a+bSinh(x] | +2+a+bSinh[x]
Va
Result (type 3, 75leaves):

o r
b +aCsch[x]

2 |b+aCschix] —\/?\/FAr‘csinh[\/;\/jW} WW
b

Problem 245: Result more than twice size of optimal antiderivative.

Coth[x]
J dx
v a+bSinh[x]

Optimal (type 3, 24 leaves, 3 steps):
2Ar‘cTanh[:a+bSinh[X] ]

Ja
Va

Result (type 3, 59 leaves):

Va+bSinh[x]

2+/b Ar-cSinh[\/; j;ch[x] ] 14+ aCscbh[x]

vJa \/Csch[x] ~/a+bSinh[x]

Problem 248: Result more than twice size of optimal antiderivative.

X

A + B Cosh[x]
Jidl

i - Sinh[x]

Optimal (type 3, 27 leaves, 5 steps):
A Cosh[x]

“Blog[i-Sinh[x]] + —————
1+ 1Sinh[x]

Result (type 3, 81 leaves):
o (Cosh[i] +1 Sinh[i]) (B Cosh[i] [ZAr‘cTan[Tanh[i} | -1iLog[Cosh[x]]]| +
i+ Sinh[x] 2 2 2 2
X X
(2A+ 21 BAr‘cTan[Tanh[E] | + B Log[Cosh [x] ]] Sinh[;])

Problem 249: Result unnecessarily involves imaginary or complex numbers.

X

JA+ B Tanh [x] 4
a+bSinh[x]

Optimal (type 3, 89leaves, 11 steps):



16 | Mathematica 11.3 Integration Test Results for 6.1.5 Hyperbolic sine functions.nb

b- hlx
2AAr‘cTanh{M]
b BArcTan[Sinh[x]] </ a%+b? aBlLog[Cosh[x]] aBLlog[a+bSinh[x]]
_ n _
a? + b? VaZ b2 a2 1 b2 a2 4 b2
Result (type 3, 149leaves):
b-aTanh|*]
Cosh[x] |2b+/-a®-b? BArcTan[Tanh[f]] +2A (a2 +b2) ArcTan| ———2—] +
2 V-aZ-p?

a~/-a’>-b> B (Log[Cosh[x]] - Log[a+bSinh[x]])
((a—ib) (a+ib)+/-a®-b*> (ACosh[x] +BSinh[x]))

(A+BTanh[x])

/

Problem 259: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

X
J— dx
a+bsSinh[x]?

Optimal (type 4, 215leaves, 9 steps):

beu bezx
xlog[l+ — P2 ——] xlog[l+ ——>——|
2a-2+/a Va-b -b ~ 2a+2+/a Va-b -b
2+/a V/a-b 2+/a Va-b
Polylog[2, - —2<* | polylog[2, - — b
oLy og[ 2a-2+/a +a-b —b] B oLy Og[ 2a+2+/a Va-b —b]
4+/a VJa-b 4+/a Va-b

Result (type 4, 576 leaves):
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1 Coth 2 \/ - a? b Tanh
-—_— 4xAr‘cTan[&] —ZiAr‘cCos[l——a]Ar‘cTan[ ara anh[x]

4./a(-a+b) ~a(a-b) b a

} +

_ a2
Apccos[l, Zi] +2 Ar‘cTan[ a Coth [x] ] +Ar‘cTan[mTanh[x] ]
b -a(a-b) a
Log |
Vb v/2a-b+bCosh[2x]
_ 32
ArcCos[1 - 2_a] -2 |ArcTan]| a Coth [x] ] +Ar‘cTan[mTanh[X] ]
b -a(a-b) a

\Emex

b v/2a-b+bCosh[2X]

v -a%+ab Tanh[x]

a

Log|

] -

]

2a
ArcCos |1 - T} +2ArcTan|

2a (7]'1a+11b+ a(-a+b) ) (-1+Tanh[x])

-iab+b./a(-a+b) Tanh[x]
V-a2+ab Tanh[x]

a

Log |

} _

2a
ArcCos [1 - T] -2 ArcTan [

]

2a(1‘1a—1‘1b+ a(-a+b) ) (1+Tanh[x])
Log | |+
-iab+b./a(-a+b) Tanh[x]
(—2a+b—2j«/a(—a+b)
-iab+b./a(-a+b) Tanh[x]
(—2a+b+21‘11/a(—a+b) ) (Jia+ a(-a+b) Tanh[x]

-iab+b./a(-a+b) Tanh[x]

(J‘La+ a(-a+b) Tanh[x]

i —PolyLog[Z,

] +

PolyLog|2,

]

Problem 274: Result more than twice size of optimal antiderivative.

JSinh[a +blLog[cx"]]
X

dx

Optimal (type 3, 18leaves, 2 steps):
Cosh[a+blLog[cx"]]
bn

Result (type 3, 37 leaves):
Cosh[a] Cosh[blLog[cx"]] Sinh[a] Sinh[bLog[cx"]]
bn bn
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Problem 295: Result more than twice size of optimal antiderivative.

a+bx
Sinh[ ] dx
J‘ c+dx

Optimal (type 4, 101 leaves, 5 steps):

(bc-ad) Cosh[ﬁl CoshIntegral[;%fiﬁiﬂ

d2
(c+dx)sinh[22X]  (bc-ad) Sinh[?] SinhIntegral[ >

c+d x (c+d x)

d ) o
Result (type 4, 373 leaves):
1

2 d?
bc-ad

b . b -bc+ad
Cosh|—] -sinh[=]| + (bc-ad) CoshIntegral [ —————
cd+d?x

d d d(c+d@

((bc-—ad) CoshIntegral|

a+bx a+bx

+

cOsh[9]+51nh[§])+2cd51nh[ | +2d*xSinh]

c+dx c+dx
-bc+ad

d (c+dx)
-bc+ad
d (C+dx)
bc-ad

cd+d?x
bc-ad

cd+d?x

-bc+ad
d (C+dx>
-bc+ad
d (C+dx>
bc-ad

] SinhIntegral[AAAAAAAf -
cd+d?x

bc-ad

cd+d?x

b c Cosh|—| SinhIntegral| | -adCosh[~] sinhIntegral]|

bcSinh|

a|oc a|o

| sinhIntegral| | ~adsinh[~] sinhIntegral|

b c Cosh[—| SinhIntegral| | -adcosh]|

Q| a|c a|o Q.|D'°'
Q| a|oc

bcSinh[~] SinhIntegral] | +adsinh|~] sinhIntegral|

Problem 297: Result more than twice size of optimal antiderivative.

. a+bx,s
Jélnh{ |"ax
c+dx

Optimal (type 4, 194 leaves, 9steps):

3(bc-—ad)Cosh[g]CoshIntegral[E%iﬁ%;}

4 d?

3(bc-—ad)Cosh[%ﬁ]CoshIntegral[%%fj%?] (c-+dx)Sinh{§£§}3

4 d? d

3 (bc-ad) Sinh[ﬁ} SinhIntegral[;%fiﬁ%ﬂ 3 (bc-ad) Sinh[%fﬂ SinhIntegral[%ﬁi%fiL]

4 d2 4d2

Result (type 4, 599 leaves):
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1 3b 3 (-bc+ad)
—— |6 (bc-ad) Cosh[ ~—] CoshIntegral|———————| -
8 d? d d(c+dx)

bc-ad bc-ad

cd+d?x cd+d?x

bc-ad, . b bc-ad . b
| sinh[ =] -3 adCoshIntegral| | sinh[ =] -
2 2
cd+dx d cd+d?x d

-bc+ad

b
3bcCosh[a} CoshIntegral| | +3adcCosh| +

a o

| CoshIntegral|

3b c CoshIntegral |

b . b . a+bx
| |cosh[ =] +sinh[=]| -6cdSinh| ] -
d(c+dx) d d c+dx

3 b 3 b

}+2cdSinh[M] +2d2xsinh[u} -

c+dx c+dx c+dx

] SinhIntegr‘al[M} +3adCosh|
d(c+dx)

-bc+ad
| sinhIntegral| —————| +3adSinh|

d(c+dx)

b 3(-bc+ad)
} SinhIntegr‘al[i

3 (bc-ad) CoshIntegral|

a+bx

6 d>x Sinh|

-bc+ad
| sinhIntegral| ———| -
d(c+dx)
-bc+ad

d<c+dx)
}—6adsinh[ﬁ] SinhIntegral 3(berad)
gra[
d(c+dx) d d(c+dx)
bc-ad

cd+d?x

. bc-ad
| sinhIntegral|
cd+d?x

3bcCosh|

Q| a|o

3bcSinh SinhIntegral
[ ] [

w a |c a|oc

6b cSinh|

],

= |

bc-ad
cd+d?x
bc-ad

cd+d?x

3bcCosh|

| sinhIntegral]| | +3adCosh|[~] SinhIntegral]|

+

]

3bcsSinh|

| -3adsinh]|

| sinhIntegral|

Q |c a|oc
Q| a|o

Problem 298: Result more than twice size of optimal antiderivative.

f b
Jsinh[e+ M] dx
c+dx

Optimal (type 4, 121 leaves, 6 steps):
(bc-ad) fCosh|e+ bd—‘c} CoshIntegral [ {2c2dif]

d (c+dx)
&
(c +dx) Sinh[%] ) (bcfad) -FSinh[e+ bdi] SinhIntegral[i—L;(cc’fddxf]
d d?

Result (type 4, 449 leaves):
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1 (bc-ad)f bf, . bf
—— | (bc-ad) fCoshIntegral|[~—————| |Cosh[e+ —] - Sinh[e + —}) +
2 d? d(c+dx) d d

-bcfradf bf . bf
(bc-ad) fCoshIntegral| — | (Cosh[e+ —] +sSinh|e + —]] +
d(c+dx) d d
X ce+af+dex+bfx X ce+af+dex+bfx
2cdsinh| | +2d*xSinh| ]+
c+dx c+dx
bf (bc-ad) f
bcfCosh|e+ —] SinhIntegral | ~—————| -
d d(c+dx)
bf (bc-ad) f
adfCosh|e+ —] SinhIntegral[~—"—] -
d d(c+dx)
) bf, . (bc-ad) f ) bf
bc-F51nh[e+ 7] SlnhIntegr‘al[i} +adf51nh[e+ —}
d d(c+dx) d
_ (bc-ad) f bf, _. -bcf+adf
SinhIntegral[-———————] +bcfCosh[e+ —] SinhIntegral [ — ] -
d(c+dx) d d(c+dx)
bf, _. -bcf+adf ) bf
adfCosh|e+ —| SinhIntegral| ——————] +bcfSinh|[e+ —|
d d(c+dx) d
. -bcf+adf . bf, . -bcf+adf
SinhIntegral[———————| -adfSinh[e+ —| SinhIntegral| —————
d(c+dx) d d(c+dx)

Problem 300: Result more than twice size of optimal antiderivative.

-F(a+bx) 3
Jsinh[e+7] dx
c+dx

Optimal (type 4, 226 leaves, 10 steps):

3 (bc-ad) fCosh[e+ %] CoshIntegral [ 2<29F]

_ d d (c+dx)
4 d?
3 (bc-ad) fCosh|3 (e+ bd—f)] COShIntegr‘al[g’dfb(::i)) £]
4d?
(c+dx) Sinh[%]3 ) 3 (bc-ad) fSinh|e + bd—f} SinhIntegr‘al[1—)—;(‘;:"‘(;’)()1c
d 442
3 (bc-ad) fsSinh|[3 (e+ bd—f)] SinhIntegral[%]
4 d2

Result (type 4, 671 leaves):
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bf 3(-bcf+adf)
—— |6bcfCosh[3 |e+ — || CoshIntegral| | -
8 d? d(c+dx)
bf 3(-bcf+adf)
6adfCosh|3 e+f)}CoshIntegr'al[ |+
d d(c+dx)
(bc-ad) f bf ) bf
3 (bc-ad) fCoshIntegral| ———————] |-Cosh|[e+ —] +Sinh|e + —]) -
d(c+dx) d d
-bcf+adf bf . b f
3 (bc-ad) fCoshIntegral| — | |Cosh[e+ —] +Sinh[e+ —]) -
d(c+dx) d d
. ce+af+rdex+bfx X ce+af+rdex+bfx
6 cdSinh| | -6d*xSinh]| |+
c+dx c+dx
3(ce+raf+dex+bfx) 3(ceraf+dex+bfx)
2cdsSinh| | +2d*xSinh]| | -
c+dx c+dx
b f (bc-ad) f
3bcfCosh[e+ —] SinhIntegral [ ———| +
d d(c+dx)
bf (bc-ad) f
3adfCosh[e+ —] SinhIntegral [ ———] +
d d(c+dx>

. bf, . (bc-ad) f . b f
3bcfSinh[e+ —] SinhIntegral[-————"—] -3adfSinh[e+ —]|
d d(c+dx) d
' (bc-ad) f bf, _. -bcf+adf
SinhIntegral[-————"—] -3bcfCosh[e+ —] SinhIntegral| —
d(c+dx) d d(c+dx)
bf, . -bcf+adf . bf
3adfCosh[e+ —| SinhIntegral| ——————| -3bcfSinh|[e+ —]|
d d(c+dx) d
. -bcf+adf . b f . -bcf+adf
SinhIntegral|———————| +3adfSinh|e+ —| SinhIntegral | ————
d(c+dx) d d(c+dx)
bf 3(-bcf+adf)
6bcfSinh|3 e+—)}sinhIntegr'al[ | -
d d(c+dx)
bf 3(-bcf+adf)
6adfsinh[3 e+—)}SinhIntegr‘al[ ]
d d(c+dx)

Problem 312: Result more than twice size of optimal antiderivative.
Jex Csch[2 x] dx
Optimal (type 3, 11leaves, 5steps):
ArcTan|e*| - ArcTanh | eX|

Result (type 3, 27 leaves):

ArcTan[e*| + 1 Log[1-¢*] - : Log[1+eX]
2 2
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Problem 320: Result is not expressed in closed-form.

Jex Csch[4 x] dx

Optimal (type 3, 113 leaves, 15steps):
ArcTan|[1 - V2 e*] ArcTan|1+ 2 ]

- 1 ArcTan [ex} -

2 22 2+/2
ArcTanh[eX] Log[1-+V2 e*+e?*] Log[l++/2 & +e2¥]
- +
2 4\5 4ﬁ

Result (type 7, 56 leaves):

: (—ZAr‘cTan [e*] + Log[1- €] - Log[1 + e*] - RootSum[1 + 1% &, ~— Log[i s &|
4 ol
Problem 321: Result is not expressed in closed-form.
Jex Csch[4 x]2dx
Optimal (type 3, 131 leaves, 16 steps):
e ArcTan[eX] ArcTan[1-+/2 eX| ArcTan[1++/2 €]
_ . _ _
2 (1— esx) 8 S\E 8\5
ArcTanh[eX] Log[l—\/?ex+ezx} Log[1+\/?ex+ezx]
. _
8 162 16+/2

Result (type 7, 68 leaves):

1 8 e* X - Log[e* - 1]
— [— - 2ArcTan|[e*| + Log[1-e*] - Log[1+e*] + RootSum[1 + 11 &, &|
16 | -1+ e8% 113

Problem 327: Result more than twice size of optimal antiderivative.

JFC (36X Csch[d + e x]3 dx

Optimal (type 5, 122 leaves, 2 steps):
Fc (a+bx) Coth[d+ e x] Csch[d+ex] bcFc(@bX) Csch[d+ex] Log[F] 1

2e 2¢? e?
e+bclog[F 1 bclLog[F
ed*ex F¢ (a:0X) Hypergeometric2Fl|1, —g[], — 3+ 2cloglF] , e (drex) ] (e-bclog[F])
2e 2 e

Result (type 5, 416 leaves):
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b d, ex)?
Faeoexcsch[ 2+ 1" pcFacexcschid] Log[F)

- - +
8e 2¢e?

2
Fe(abx) Csch[d] (-e?+b?c?Log[F]?) Fac*bCXSech[g + %]
- +

2bce?Log[F] 8e

bclog[F bcLog[F
(FC (a:6%) (@2 - b? c? Log [F]?) |1+ Hypergeometric2F1[1, gl }, 1+ g(F]
e e

Cosh[d+ex] +Sinh[d+ex]| (-1+Cosh[d] +Sinh[d])])/

(2bce?Log[F] (-1+Cosh[d] +Sinh[d])) + [Fc (@bx) (g2 - b2 c® Log[F]?)

bclog[F bclLog[F
(1 - Hypergeometric2F1 [1, 7g[], 1+ betloglfl
e e

, ~Cosh[d+ex] -Sinh[d+ex] |

(1+Cosh[d] +Sinh[d])))/ (2bce®Log[F] (1+Cosh[d] +Sinh[d])) +

bc Fac*b”Csch[%] Csch[%+ eTX] Log[F] Sinh[%"]

+
4 e2

bcFacbcx|og[F] Sech[%] Sech[%Jr ] sinh|

]

]

> |

4?2
Problem 356: Result more than twice size of optimal antiderivative.
Jfa“z Sinh[d+ex+fx?]” dx

Optimal (type 4, 300 leaves, 14 steps):

9e?

el
3(e—d+47\q(mg}cJ fa ,—]T EP.F{GQX(WC*CLOEDC]I] e73d+712f74cmgﬂ £a f_ﬂ_ Er‘_f_-{3e+2x<3f—cLog[ﬂ)]

2./ f-clog[f] 2+/3f-clog[f]
16 +/f - c Log[f] 16 V3 f -clog[f]
e? 9e?
3 ed747{f+cL0g[f:] N [ er2x (ficlog[f]) } e3 i prctesle]] 2 o Erfi [ 3er2x (3f+clog[f])
24/ f+cLog[f] 2+/3f+clog[f]
+
16 \/f + c Log[f] 16 /3 f+clog[f]

Result (type 4, 2303 leaves):
1

16 (f-clog[f]) (3f-clog[f]) (f+clog[f]) (3f+clog[f])

| Vf-cLog[f] +

e

— e+2fx-2cxlLoglf
£/ |27 eslrewldl] £2 Cosh[d] Erf[— glt]

2+ f-clog[f]

e+2fx-2cxLog[f]

2+ f-clog[f]

e+2fx-2cxlog[f]

2+/f-clog[f]

e?

27 c e*[F<wslfl] £2 Cosh[d] Erf|

] Log[f] Vf-clog[f] -

e

3 c2 e*lfewelfl] fCosh[d] Erf|

| Log[f12/f-clLog[f] -
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el

PPy e+2fx-2cxLog[f
3c3et(<wlfl] Cosh[d] Erf| - e

2+ f-clLog[f]

3e+6fx-2cxlog[f]

2+/3f-clog[f]

3e+6fx-2cxLog[f]

2+/3f-clog[f]

3e+6fx-2cxlog[f]

2+/3f-clog[f]

3e+6fx-2cxlog[f]

| Log[f13+/f-clog[f] -

9e?

3e*lretsld) £2 Cosh[3d] Erf|

| V3F-clogif] -

9e2

c e*rcwsldl) £2 Cosh[3d] Erf|

] Log[f] V3f-clog[f] +

9e?

32 etl¥eielfl] £ Cosh[3d] Erf|

| Log[f]12+/3f-clLlog[f] +

9e?

¢ et el Cosh[3d] Erf|

| Log [£]>/3F —c Log[f] -

2+/3f-clog[f]
7% 3 .re+2fx+2cxlLog[f]
27 e “[fcreelfl) £3 Cosh[d] Er‘-Fl[ }\/-F+cLog[-F] +
2+ f+clog[f]
e ) .re+2fx+2cxlLog[f]
27 ce “[F<welfl) £2 Cosh[d] Erfi| | Log[f] V/f+clog[f] +
2+ f+clog[f]
L e+2f 2cxlog|f
3c?e *[fetslfl) £ Cosh[d] Erfi| v2fxracxlogl }]Log[ﬂzx/f+cLog[ﬂ -
2+/f+clog[f]

e

e e+2fx+2cxLog[f]

3c%e *[Fetsll) Cosh[d] Erfi|
2+ f+clog[f]

3e+6fx+2cxLlog[f]

| Log[f12+/f+clog[f] +

9e?

3 *(rculel] £3 Cosh[3d] Erfi

| /3 F+cloglf] -

2+/3f+clog[f]
= . 3e+6Ffx+2cxLlog[f]
ce “[reeslfl] £2 Cosh[3d] Erfi| | Log[f] V3 f+clog[f] -
2+/3f+clog[f]

9e?

R — 3e+6fx+2cxlog[f
3c2e +prewnlr] £Cosh[3d] Enfi| - glf]

2+/3f+clog[f]

R — 3e+6fx+2cxLlog[f]

e *[Fewlfl) Cosh[3d] Erfi|
2+/3f+clog[f]
e+2fx-2cxlog[f] .
] \f-clog[f] Sinh[d] -

| Log[f12+/3f+clLlog[f] +

| Log[f12+/3f+clog[f] -

e?

27 e*(Fetoslfl) £3 Erf|

2+/f-clog[f]
e ) e+2fx-2cxlog[f] .
27 c e*[Fetslfl) £2Erf| | Log[f] Vf-clog[f] Sinh[d] +
2+/f-clog[f]

e?

32 (547\‘:F’°L°g“H £ Er‘f[e +2fx-2cxLog[f]

2+/f-clog[f]

e+2fx-2cxLog[f]

2+/f-clog[f]

T re+2fx+2cxLog[f] .
27 e *[fecreelf]) £ Erfl[ ] Vf+clog[f] Sinh[d] +
2+ f+clog[f]

] Log[f)2~/F-cLog[f] Sinh[d] +

el

33 etlfeelfl] Epf|
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Problem 362: Result more than twice size of optimal antiderivative.
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Problem 364: Result more than twice size of optimal antiderivative.

J-Fa*bx*c x* Sinh [d rex+ 'FXZ} 2 ax

Optimal (type 4, 239 leaves, 10 steps):

| 27
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Problem 365: Result more than twice size of optimal antiderivative.

J-Fa*bx*c x* Sinh [d rex+ -sz} ? dx
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Optimal (type 4, 344 leaves, 14 steps):
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Problem 368: Result unnecessarily involves imaginary or complex numbers.
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Cosh|a+ 55} SinhIntegr‘al[b—\E -bx] Cosh|a- ﬁ] SinhIn‘cegr‘al[bJE +bx]
Vd Vd B Vd Vd
2V -c¢ \H 2V -c \/?
Result (type 4, 180leaves):
-
2+/c Vd
b i b b i b
i CosIntegr‘al[— Ve +1 bx} Sinh[a— = \/?] —CosIntegr‘al[ Ve +1 bx} Sinh[a+ = \/?] +
Vd Vd Vd Vd
i b b
i [Cosh[a- = \E} SinIntegral| Ve ~ibx] +
Vd Vd
i b b
Cosh[a+ = \/?] SinIntegral| Ve +1bx]
Vd Vd
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Problem 369: Result unnecessarily involves imaginary or complex numbers.

dx

JSinh [a+bx]

c+dx+ex?

Optimal (type 4, 271 leaves, 8 steps):

b |d-+/d*-4ce b |d-+/d*-4ce
CoshIntegral| — +bx] Sinh[a- — ]

Vvd2-4ce
b [d+y/d*-4ce b [d+y/d*-4ce
CoshIntegral | +b x| Sinh[a - ]
2e 2e +
Vd?2-4ce
b [d-+/d?-4ce b [d-+/d’-4ce
Cosh|a - - | sinhIntegral| — +b x|
Vd2-4ce
b [d+i/ d*-4ce b [d+v/d?-4ce
Cosh[a - - | sinhIntegral]| — +bx]
Vd2-4ce
Result (type 4, 248 leaves):

1 ib(d-Vd-ace +2ex| b(-d+Vd?-4ce
———— |CosIntegral | | sinh[a+ | -
4/d2_4ce 2e 2e

ib(d+\/d2—4ce +2ex) b(d+\/d2—4ce)
CosIntegral| | sinh[a- ] -
2e 2e
b(d+\/d2—4ce) b(d+\/d2—4ce +2ex)
Cosh|a - | sinhIntegral] ]+
2e 2e
b(fd+\/d274ce) J‘lb(fd+\/d274ce)
i Cosh|a+ | sinIntegral| -ibx]|

2e 2e
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Summary of Integration Test Results

369 integration problems

A - 312 optimal antiderivatives

B - 49 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - 2 unable tointegrate problems

E - Ointegration timeouts



