Mathematica 11.3 Integration Test Results

Test results for the 183 problemsin "6.2.1 (c+d x)"m (a+b cosh)*n.m"

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

J(c+dx) Sech[a+bx] dx

Optimal (type 4, 61 leaves, 5steps):
2 (c+dx) ArcTan|[e*®*]  idPolylog|2, -ie®®*] idPolylog|2, ie*®x]

b b2 b2
Result (type 4, 132leaves):

% 4bcAr‘cTan[Tanh[1 (a+bx)]]-d(-2ia+m-2ibx) (Log[1-1ie**|-Log[l+ie**])+
2b 2
d(-2ia+n) Log[Cot[1 (2ia+nm+2ibx)]] -
4

21 d (POlyLOg[ZJ _ i ea+bX] _ POlyLOg[Z, i ea+bx] )

Problem 32: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

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

Optimal (type 4, 73 leaves, 5steps):

(c+dx)? 2d(c+dx) Log[1+e? @b ] d2polylog|2, -e? @ | (c+dx)?Tanh[a+bx]
- - +
b b? b3

b
Result (type 4, 277 leaves):
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- ((2cdsech[a] (Cosh[a] Log[Cosh[a] Cosh[bx] +Sinh[a] Sinh[bx]] -bxSinh[a])) /
(b* (Cosh[a]?-Sinh[a]?))) +

(dz Csch[a] [—b2 e ArcTann(Cothial] w2 4 (i Coth[a] (-bx (-s+21iArcTanh[Coth[a]]) -

nlog|l+e?PX] -2 (i bx+iArcTanh[Coth[a]]) Log[1 - e2* (Ebx+iArcTanh(Cothal]) |
mLog[Cosh[bx]] +21ArcTanh[Coth[a]] Log[1 Sinh[bx + ArcTanh[Coth[a]]]] +

i PolyLog[2, (ezj(Jibx+jAr~cTanh[Coth[a]])])>/( 1—Coth[a]2) Sech[a])/

1
(b3\/(:sch[a}2 (-Cosh[a]?+sSinh[a]?) ) + ESech[a] Sech|

a+bx]
(c*sinh[bx] +2cdxSinh[bx] +d?x*Sinh[bx])

Problem 38: Result more than twice size of optimal antiderivative.
J(c+dx) Sechl[a+bx]3dx

Optimal (type 4, 102 leaves, 6 steps):
(c+dx) ArcTan[e***|  idPolyLog|2, -i e**®X]

+

b 2 b2
deolyLog[Z, J'lcea*bx] dSech[a + b x] <c+dx) Sech[a +b x] Tanh[a + b x]
+ +
2 b? 2 b? 2b

Result (type 4, 263 leaves):
cAr‘cTan[Tanh[i (a+bx)]] 1

b 2 b?

d ([—ja+ﬁ—jbx Log[1-e' (’ja%’jbx)] —Log[1+ei(’ja+%’jbx)]) -

2
11+

i [PolyLog [2, _et (s -ibx] ] - Polylog [2, ~ (~iacl-ibx] ] ]

) 7T 1 ) T
(—1a+—) Log|Tan| (—1a+——1bx
2 2 2

+

dSech[a] Sech[a+bx] (Cosh[a] +bxSinh[a]) dxSech[a] Sech[a+bx]2Sinh[bx]
+ +

2 b2 2b
cSech[a+bx] Tanh[a + b x]

2b

Problem 39: Attempted integration timed out after 120 seconds.

dx

JSech [a+bx]3

c+dx

Optimal (type 8, 19leaves, 0 steps):
3
nt[Sech[a+bx] ) x]

c+dx
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Result (type 1, 1leaves):

2?7

Problem 40: Attempted integration timed out after 120 seconds.

Sech[a+bx]3
J— dx

<c+dx)2

Optimal (type 8, 191leaves, 0 steps):
3
Int { Sech[a+bx] ) x]
(c +d x) 2

Result (type 1, 1leaves):

???

Problem 48: Result more than twice size of optimal antiderivative.

J(c+dx)5/2C05h[a+bx]2d1X

Optimal (type 4, 239 leaves, 10 steps):
5d(c+dx>3/2 (c+dx)7/2 5d(c+dx>3/2Cosh[a+bx]2
+ - +

16 b? 7d 8 b2
15d5/2 ¢ —2a: 220 /—Emc m} 15 d5/2 22 /—Emcl m}

- +

256 b7/2 256 b7/2
(c+dx)*?Cosh[a+bx] Sinh[a+bx] 15d2+/c+dx Sinh[2a+2bX]
+
2b 64 b3

Result (type 4, 3531 leaves):

(c+dx)”? ,
+ —c“Cosh[2a]

7d 2

1 |dVc+dx Cosh[2bledx ] d3/2W(EPF[@H@}+EpFi[%@])
_ =2 N
d 4b 16 /2 b2

Sinh[&]+—2Cosh[2b ]

d d d

@2\ (- rf [ LB ] ey [0 e ]) d\/cvdx sinh[2biedn ]

- +

16\/7'33/2 4b

1 2bc, |dVc+dx Cosh[2olcdx |
2 .
c?Cosh[a] Sinh[a] | =2 Cosh| ] -
d d 4b
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42/ (Erf[m bﬁ“dx | + Erfi[ Y2t fedx bﬁ“dx ])

16 /2 b3/2

1 . 2bc
- =2Sinh[——]
d d

d32 /71 (—Er"F[l/z \_/fgx_/mdx ] +Epfi[@@ﬁ@}) d+/Crdx Sinh[2bicdx

- +

16 /2 b2 4b

d+/c+dx Cosh[2bLerdxL 2b (crdx) |

1
cdCosh[2a] |—2c _
d? 4b

PN (E,ﬂ@%@] e LB e

16 /2 b3/2

2bc

Sinh|

fE—
|

@270 |~ Erf [ IR LR ] L gopy [ M2l Ledi ]
] _ Vd Vd N

16 /2 b3/2

bc

1
—2cCosh|
dZ

dVc+dx sinh[ 20l ] 1

N
4b 32+/2 b%/2d

V2 /b Ve+dx }—3d3/2\/7Er-Fi[\/7\/Fm
va va
2b<c+dx)}+3dSinh[2b(c+dX> J+ 1
d d 32\/7b5/2d
ﬁﬁ'“dx}+3d3/2v75rﬁ[ﬁﬁm}+
Ve Ve
Ik

Sinh 2bc 3d32+/5 Erf +4-/2
d

Vb ec+dx |-

b (c+dx) Cosh|

3d%2+/ Erf|

Cosh| %]

2b (c+d 2b (c+d
(Cd+ ) ] +4b (c+dx) Sinh[<cd+ x)

4\/?\/?\/C+dx

-3dCosh|

Jbc. |dVc+dx Cosh[ b“dx}

1
2 cdCoshfa] Sinh[a] |- —2cCosh| ] -
d? d 4b

&2 (E,ﬂf[@%@} +Erfi[@%@])

16 /2 b3/2 d?

e, 7d3/2\/; (,Epf[@%?@] +E,~Fi[@%€@]) +

16 /2 b2

2cSinh|
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dVc+dx sinh[ 20l ] 1
N
4b 32+/2 b5/2d
Cosh[&] [_3d3/z\/7Er‘_F[\/7\/F\/c+dx ]+3d3/2\/?Er‘-Fi[\/7\/F\/C+dX | avz
‘ Vd va
2b d 2b d
Vb +/c+dx 4b(c+dx)Cosh[M]_3dSinh{M ]_;
d d 32+/2 b5/2d
Sinh[ﬁ] 3d3/2\/;EP_F[\/7\/F\/C+dx }+3d3/2\/7Er"Fi[\/?\/F\/c+dx }+
’ Vd Va
2b d 2b d
4+/2 Vb Vc+dx —3dCosh[(cd+X>]+4b(c+dx> Sinh[<cd+x)} ] .

dV/crdx Cosh|2biestx ]

1, 1 ,
—d“Cosh[2a] |-—2c _
d? 4b

&2 (Emc[m} +Erfi[m])

e -4 sinh[ 2257 .
16 /2 b3/2 d
d3/2\/;(—Er‘F[ 2 /b c+dx}+Er‘_Fi[ 2 /b c+dx})
i2c2Cosh[2bc} - Vd Vd N
d3 d 16\/7b3/2
dVec+dx sinh[20ledx ] 1
4b +16\/7b5/2d2
¢ sinh[ 22 [—3d3/2v75rf[ﬁﬁ‘c+dx]+3d3/2\/?Emci[ﬁW‘c+dx]+4ﬁ
‘ Va Va
2b (c+d 2b (c+d
Vb \c+dx 4b(c+dx)Cosh[M]_3dSinh[M ]_;
d d 16 /2 b%/2 d2
CCosh[&] 3d3/2\/;EP'F{\E\/Fm]+3d3/2\/;ErFi[\EWm]+
’ Vd Vd
2b d 2b d
4v2 Vb Jcrdx 3dc:osh[M]Mb(“dx)smh[(:")”]
b d
(c+dx)3/ZSinh[£] -15d2+/r Erf[v/2 blerdx) ] -

d d
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b(c+d b(c+d
1562/ Erfi[V2 (C; Ny ayz <Cdx>
5 2b (c+dx) 2b (c+dx)
[(15d2+16b2 (c+dx) )Cosh[f]—zebd(c+dx) Sinh[—————" /
b d 3/2
(128\/?b2d3[M et cosh[22S) s a2
128 /2 b7/2d? d
ere( V2O Ve dX s gy V2 VO Ve dX L p verax
Vd Vd
2b (c+d 2b (c+d
~20bd (c+dx) cOsh[<cd+X)}+(15dz+16b2 (c+dx)2) Sinh[(c;X)] J .
1 2bc. |dVc+dx Cosh|2bterdxl]
d? Cosh[a] Sinh[a] | —2c?Cosh| ] d -
¢ 4b
V2 b edx - A
d3/2\/7(Er‘f[ 2ol e ] L gy (2oL e ]) i
16 /2 b3/2 d?
ds/zﬁ(_ErﬁF[;{z b 3[c+dx}+Er,_Fi[ 2 Vb c+dx})
ZCZSinh[ZbC} - Vd vd +
d 16 /2 b3/2
dVc+dx sinh[ 2L ] 1
4b +16\/7b5/2d2
cCosh[ﬁ] 3d3/2\/7Er‘1:[\/?\/F c+dx]—3d3/2\/FEr~-Fi[\/7\/F c+dx]+4\/7
d Vd Vd

Vb erdx

2b<c+dx)}+3dSinh[2b(c+dX> J+ 1

d d 16 /2 b5/2 ¢2
V2 Wb Jerdx ]+3d3/2\/?Er‘fi[\/?\/F ferdx

Vd Vd

M] +4b (c+dx) Si”h[M})] )

~4b (c+dX) Cosh|

X 2bc
cSinh|[——
d

| 132~/ Erf]

4\/?\5\/c+dx

-3dCosh]|

d d

\E\/F\/Cerx
\d

}+4\E\/Fm

1

2bc
Cosh[ }
128 +/2 b7/2d2

~15d°/2 /7 Erf|

} _

ﬁ\/Fx/c+dx
Vd

15d°/2 /7 Erfi|
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[(15d2+16b2 (c+dx)?) Cosh[M]—Zebd(Cerx) Sinh[2b<c+dX)}J]
d d
! sinh[22C] 15d5/2\/7Er‘F[\/7\/FVC+dX]_
128\/?[)7/2(12 d \/?
Vd
2b (c+dx) 2b (c+dx]

~20bd (c+dx) Cosh| ] + (1502 +16b* (c+dx)?| sinh|

]

|

d d

Problem 61: Result more than twice size of optimal antiderivative.

dx

jCosh [a+bx]3

<c+dx)5/2

Optimal (type 4, 277 leaves, 18 steps):
5 b3/2 e7a+%\/;EP'F[llb W c+dx }

2 Cosh[a+bx] NER
- + +
3d (c+dx)>? 2d°72
-3a.22¢ V3 Vb cod a-2° . [ +/b cid
b3/2 e @ /371 Erf| WC X]+b3/2e « N Erfi] \HC X]+
2 d5/2 2 d5/2

32 3305 ;3 coes (/3 Vb Verdx
b*Te ™« N3 Er\h{ Nra ] 4bCosh[a+bx]2Sinh[a+b x]

2d°/2 d2/c+dx
Result (type 4, 716 leaves):

| 7
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1

6d°/2 (c+dx)>?

3d*2Cosh[a+bx] -

&2 Cosh[3 [+ bx) | +30%7 c /7 e ax coshla- 2] erpa[ YOV
d Vd
3b32d-/n xVc+dx Cosh[a ]Er'-F [\/7 c+dx}
d d
3b32¢c~/37 Ve+dx Cosh[3af3 | Er [\/7\/7 c+dx}
d ya
3b32d~/37 x/c+dx Cosh[3a— ] [\/_\/_ c+dx]
d @
3b3/2m<c+dx>3/zEmc[\/?\/F\/c+dx] Cosh{Ba—3bc]—Sinh[3a—3bc] N
Ja d d
3b¥2c~/3 7 Vc+dx Erfi[\/?\/FV“dX]sinh[3a_3bc}+
Vd
3b3/2d\/ﬁmer‘fi[ﬁWW]Sinh[3a—3bc]+
Vd
3b3/2\/;(c+dx>3/2Er‘f[M] Cosh[afb—c]fsinh[afb—c} +
N d d
3032 c /71 A/crdx Er‘fi[L ’“dx] Sinh[a-b—c] N
@ 4
3b32d~/7t x/c+dx Erfi[%]sinh[a—:—c}—6bC\/?Sinh[a+bx}—
d

6bd*2xSinh[a+bx] -6bc+/d Sinh[3 (a+bx)]|-6bd*?xSinh[3 (a+bx)]

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

JCosh [a+bx]3

<c+dx)7/2

Optimal (type 4, 331 leaves, 19 steps):
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, b¥2e i Enf[boledx )

16 b2 Cosh[a+bx] 2Cosh[a+bx]3 24b%Cosh[a+bx] Jd
5d3+/c+dx 5d(c+dx)5/2 5d3+/c+dx 5d7/2
Epa V3 /b erdx a-’s [ Yo erdx
3b°2e @ /37 Erf] HC X]+b5/2e « o Erfi] de X]+
5d7/2 5 d7/2

sy 3a b [ VI b
3b52e a 37 E"‘cl{ e ] 4bCosh[a+bx]2Sinh[a+bXx]

5d7/2 5 d? (c+dx)3/2

Result (type 4, 680 leaves):

1
- 4b2c2+/d Cosh[a+bx] +
10d7/2 (c+dx)*?
3d*/2 Cosh[a+bx] +8b%2cd®>?xCosh[a+bx] +4b%>d*’?2x?Cosh[a+bx] +

12b?c?+/d Cosh|3 (a+bx)] +d*2Cosh[3 (a+bx)] +24b?cd*?xCosh[3 (a+bx)] +

12b2d*2x?Cosh[3 (a+bx) | +2b%2/5 (c+dx)5/2Cosh[a7:—c} Erf[w] +
d

\/?\/F\/CerX
\d
bc \/F\/c+dx}_

2b52+/7 (c+dx)5/2Cosh[a— T] Erfi|

6b°/2+/3 (c+dx)5/2Cosh[3a—3d£] Erf[

] -

Vd
6b5/2\/ﬁ(c+dx)5/2Cosh[3a——3bc]Er‘w‘:i[\/?\/F crdx ] -
Vd

6b5/2\/¥(c+dx)5/2Er‘1‘:[\/?\/F crdx }sinhba_Lbc]_

Vd d
6b5/2m(c+dx)5/2Er‘fi[ﬁW fcrdx ]sinh[ga,?’bc],

Vd
2b5/2\ﬁ(C+dx)5/2EPF[@}Sinh[a—b—c]7

\d d

2b5/2ﬁ(c+dx)5/2ErFi[@]sinh[abd—c}+2bcd3/zsinh[a+bx]+

d

2bd*2xSinh[a+bx] +2bcd*?Sinh[3 (a+bx)]+2bd*2xSinh[3 (a+bXx)]

Problem 71: Result more than twice size of optimal antiderivative.

J +Xx 1V Cosh[x] | dx

Optimal (type 3, 20leaves, 2 steps):

X

Cosh[x]3/?
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4+/Coshix] + 2 x Sinh[x]
1/ Cosh [x]

Result (type 3, 46 leaves):

2 Cosh[x] Sinh[x] Tanh[ﬂz
2Sinh[x] |x -
(-1+Cosh[x] )32/ 1+Cosh[x]

1/ Cosh[x]

Problem 74: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

J

Optimal (type 4, 36 leaves, 3 steps):

i X 2 x2Sinh[x
~8x+/Cosh[x] -16i EllipticE[—, 2] + 2x75inh(x]
2 ~/Cosh[x]

x2

Cosh[x]3/?

+x24/Cosh[x] | dx

Result (type 5, 76 leaves):

1
5 4+/Cosh[x] (Cosh[x] +Sinh[x]) |-4 (-2+x) Cosh[x] +x*Sinh[x] +
1+e°X
, 113 , ,
8 Hypergeometric2F1[- ~, —, =, -e®*] (-Cosh[x] +Sinh[x]) +/1+Cosh[2x] +Sinh[2X]
4 2 4

Problem 76: Attempted integration timed out after 120 seconds.

J(c+dx)"‘Cosh[a+bx]3dlx

Optimal (type 4, 237 leaves, 8 steps):

1-m 3a-20%¢ m b (cedx) \ M 3b (c+dx
31 me”® e (c+dx) 74—)—(1 ) Gamma 1 +m, - 2>LeaXL]

d

+

8b
360 (c+dx)™ (—4—)—1’ c;dx )7mGamma[1+m, S C;dx ]

8b

3@733% (c+dx)’" (J—H C;dx )7mGamma[1+m, blexdx) C;dx ]

8b
e (c+dx)" (J—H ‘;dx )7mGamma[1+m, 3b (exdx) Cd*dx ]

3,1,m efS a+

8b

Result (type 1, 1leaves):

2?7
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Problem 112: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J (c+dx)? ax

a+aCoshfe+fx]

Optimal (type 4, 88leaves, 6 steps):

(c+dx)? 4d(c+dx) Log[1+e®X] 4d?Polylog[2, -e*fX] (c+dx)?Tanh|
- - +

af af? af? af

Result (type 4, 472 leaves):

e fx;2 e
7([8CdCOSh[*+7} Sech[f}
2 2 2

cosn[ ¥ Log[cosh|°] cosh[%x] sinh|®] Sinh[%“ _ %fxsinh[g]”/
(fz (a+aCosh[e+fx]) [Cosh[g]z—sinh[g}z])] + 8d2Cosh[§+ 1Cfx]ZCsch[f]

- 1 efAr'cTanh{COth[EH 252,

e, (1
i Coth[—| [——-Fx
4 2

2

e
T+ 2 JiAr‘cTanh[Coth[g] }) -

1fx

nlog[1l+efX] -2 [ + 1 ArcTanh [Coth[EH Log[1-e*" (ﬁzl*M'"CTa“h[“thB’m]
2

+

7 Log[Cosh[f—X} | +2 1 ArcTanh {Coth[s] | Log[i Sinh[f—x + ArcTanh {Coth[g] 111+
2 2 2 2

/

i PolyLog[Z, Q2i (?qArcTanh{COthEH) } ) ]/ Sech[g}

1_cOth[5]2
2

2

[f3 (a+aCoshfe+fx]) JCsch[z]z (—Cosh[§]2+51nh[§}2] ] R

e fx e
(ZCosh[*+ —] sech|—]
2 2 2
CZSinh[H] +2cdeinh[ffX} +d2X251”h[f7X}))/ <F
2 2 2

(a+aCoshle+fx]))

Problem 117: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

j (c+dx)? N

(a+aCosh[e+-Fx])2

Optimal (type 4, 200 leaves, 9 steps):
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(c+dx)2 _4d (c+dx) Log[1+ e fX] i 4d?Polylog|2, -e®Fx] . d(c+dx|) SEChE*Z—X]Z )
3a2f 3a%f2 3a2f3 3a2f2
2d2Tanh{§+%‘} ) (c+dx)2Tanh[§+‘c2—x] ) (c+dx)25ech[§+%‘}2Tanh[§+f—x]
3a2f3 3a2f 6a’f
Result (type 4, 637 leaves):
e fx,a e
—([16chosh[—+—] Sech[—]
2 2 2
Cosh[ 2] Log[Cosh[ 2] Cosh[ 2] +sinn[2] sinh[FX]] lfxsinh[e])]/
€ € ™y, € LSRN €
2 8 2 2 2 2 2 2
(31‘2 (a+aCosh[e+fx])2(Cosh[g}z—sinh[g]z)))+ 16d2Cosh[E+1c—X}4
2 2 2 2

e

Csch[g} —n+21‘1Ar‘cTanh[Coth[2H) -

L grancrann[eoth[2]] g2 2 (11 Coth[ ] [— L fx
4 2 2

nlog[1l+efX] -2 (“X + i ArcTanh[Coth[ S]] | Log[1 - e2* [ taretann|com ]
2 2
ﬂLog[Cosh[f—XH +2]'1Ar‘cTanh[Coth[SH Log|i Sinh[B+ArcTanh[Coth[S]}H +
2 2 2 2
i PolyLog|2, en(]‘Z*wdanh[coth[%H)}))/ 1-coth[ ] || sech[2]| /
2 2

33 (aJraCosh[eJrFx])2\/Csch[g}2 (7Cosh[g}2+sinh[g]2) ]+
2 2 2
1

33 (a+aCosh[e+1‘:x])2

e fx
Cosh|—+ —|
2 2

e
Sech| -
ec [2]
fx fx fx
2cdfCosh[—] +2d*fxCosh[—] +2cdfCosh[e+ —] +
2 2 2
2d? fxCosh[e+ 5] —ad?sinh[ 2] 232 £ sinh[ 2] s6cdfxsinh[ %] +
2 2 2 2
|+

| +d*f*x?sinh[e +

32 £ x2sinh[ ] L 2d?sinh[e s 2] - 242 sinh[e+ 2
2 2 2

3fx 3fx
| +2cdf?xSinh|e+

2

3fx
c? f2sinh[e +

]

Problem 168: Result more than twice size of optimal antiderivative.

J (c+dx)? ix

a+bCoshfe+fx]

Optimal (type 4, 436 leaves, 12 steps):



Mathematica 11.3 Integration Test Results for 6.2.1 (c+d x)”~m (a+b cosh)”n.nb | 13

e+f x e+f x e+fx
c+dx ogll+ ——— c+dx ogll+ ————— c+dx olylLog ,7‘97f
(c+dx)’Log[1+ 2==—] (c+dx)’Log[1+ 2——] 3d(c+dx)?PolyLog[2, - —° ]

a-+/ a2-b? a+/ a?-b? a-+/ a2-b?

_ . _
Vaz-b? f Vaz-b? f Va%-b? f2

e+fx

, | pentx X __besfx
3d (c+dx)?PolyLog|2, a+m] 6d? (c+dx) PolyLog|3, a—m]
_ +

4/a2_b2 .f:2 1/a2_b2 ‘F3

6d2 (c+dx) Polylog|3, 7&] 6 d* PolyLog[4, ,&] 6 d* PolyLog|4, - b oo fx ]

a++/ a%-b? a-+/ a2-b? a+/ a2-b?
4/a2_b2 .f:3 1/aZ_bZ ‘F4 ﬂ/aZ_bZ 'F4

Result (type 4, 1031 leaves):
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f
2¢ ./ (a*-b?) e’ -F3Ar‘cTan[m] +

Vot b2 L[ (a?-b?) e2e £ NEro
34/-a%+b? c2de®f’xLog|l+ | +3+/-a%+b? cd?e® 2 x?

1

(on

(0]
N
o
+
h
x

aee-.[(a?-b?) e2¢
b e2e+fx b e2erfx
Log[1 + | ++/-a%+b? d®e® 3 x° Log |1+
ae® - (az_bz) ele ae® - (az_bz) ele
2e+f
3y -a%+b? c?de® P xlog[l+ be?®™ | -3+/-a%+b? cd?e® 3 x?
ae®+ (aszz) e?e
b e2e+fx b e2e+fx
Log[1+ | -/ -a?+b? d®e® 3 x* Log[1 +
ae®+ (az—bz) e?® ae®+ (az—bz) e?®

beZe+'Fx
-a?+b? de® 2 (c+dx)?Polylog[2, - | -

w

w

-a?+b? de® 2 (c+dx)?Polylog[2, - ] -

)]

-a?+b? cd’e®fPolylog|3, - |-

o))

-a?+b? d’e® fxPolylLog[3, - |+

(o))

-a’+b? cd?e®fPolylog[3, - |+

(o))

-a?+b? d’e® fxPolylog|3, - |+

(o))

R

-a?+b? d’e®Polylog|4, - | -

be2e+'Fx
-a?+b? d’e®Polylog|4, - ]
e, (az _ bz) ele

(o))

ae

Problem 173: Attempted integration timed out after 120 seconds.

3

~

J (c+dx 4
X
(a+bCosh[e+-Fx])2

Optimal (type 4, 823 leaves, 22 steps):
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3d (c+dx)2Llogl1+ 2™ ] a(c+dx)?Log[1l+ 2
(c+dx)3 < + ) g[ + N ] ( + ) g[ + N }
- (‘-:‘27t32>.|':+ (asz2>+—2 " (az_b2)3/2_F i

3d (c+dx)®Log[1+ bet™ ] a(c+dx)’Log[1+ b et ™

a+/ a2-b? a+/ a%-b? }

- +

(a? - b?) f2 (a2 -b2)%/2 f

6 d? (C+dx) POlyLog[z, _ _beerfx ] 3ad (C+dX)2P01yLog[2, _ _besfx

a-+/ a?-b? a-+/ a’-b? }

+ +

(az_bZ) £3 <a27b2)3/21c2

6d? (c+dx) Polylog[2, - b eeFx | 3ad (c+dx)2P01yLog[2, __be™

a+q/ a2-b? a+4/ a?-b? }

(a? - b2) f3 (a2 -b2)%2 £2

6 d> Polylog|3, - b et T | 6ad?(c+dx) Polylog|3, - b et T

a-+/ a?-b? a-+/ a2-b? }

(a2 - b?) 4 (a? -b2)%2 £

6 d*> Polylog|3, - bet ™ | 6ad?(c+dx) Polylog|3, __bemfx

a++/ a2-b? a+/ a?-b? }

+ +

(az_bZ) £4 <a27b2)3/2f3

6ad3Polylog|4, - 2™ | 6ad3PolyLog[a, - 2™
y g{ ? a-+/ a2-b? ] y g[ ’ a++/ a2-b2 b (c+dx)3Sinh[e+'Fx}

(a2 - b%) %2 £4 (a2 -b?)%% 4 (a?-b?) f (a+bCosh[e+fx])

Result (type 1, 1leaves):

2?2

Problem 174: Result more than twice size of optimal antiderivative.

j (c+dx)? N

(a+bCosh[e+-Fx])2

Optimal (type 4, 593 leaves, 18 steps):
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2d(c+d L 1 _be*fx dx)2L 1 _besfx
Cidy + x) og[ + e } a (c+ x) og[ + e ]
o == =

- (asz2> £ i (asz2> £2 N (az_b2)3/2_F "

2d <c+dx) Log[1+ L] 3 (c+dx)2Log[1+ b o Fx ] 5 2 PolyLog[z, | beetx

a+/ a2-b? a+/ a2-b? a-+/ a%-b? }

- + +

(asz2> £2 (az—b2)3/2f (a27b2>f3

2ad (c+dx) Polylog[2, - —2<“—] 2d?Polylog[2, - 2=

a-+/ a%-b? a+\/ a?-b? ]

+ —

(a2 - %)% £2 (a?-b2) £

e+f x e+fx
ad (c+dx) PolylLog|2, - 2 , - i
2ad (c+dx) Polylog|2 be | 2ad?PolyLog|3 be

a++/ a2-b? a-+/ a2-b? ]

- +

(az_bz)B/Zfz (az—b2)3/2f3

2 ad?Polylog|3, - b et
[ S e b <C+dX)ZSinh[e+FX]

(32_[92)3/21:3 (a?2-b?) f (a+bCosh[e+fx])

Result (type 4, 6016 leaves):
1
(az - b2> (1 + eze> f

e+fx

ac2e®ArcTan| abet X

—a%+b?

2e® |-2cde®x+2cde® <1+<e2e) x-d?e®x?+d?*e® (1+eze> X% +
\/ -a? + b?
e+fx e+f x e+fx
ac?e®ArcTan|[ 22| 2acde®ArcTan[22—"] 2acde®ArcTan| 22—
~a?+b? ~/ —a%+b? ~/ —a%+b?
- - +

\ -a? + b? V-aZ+b? f \-a?+b? f
ZaAr‘cTan[M
A/ -a?+b? Log[b+2aes X+ be? (e fX)]
+

-e

cde -2 X+ +

V-aZ+b? f f

2 aAr‘cTan[ a+b eo*Fx ] [b , ey {x)}
A —a2+b? oglb+2ae® " +be” !

cde® |-2x+ + -

V-aZ+b? f f

x Log [1 . b e2e+fx ]

2bd2 e | x2 - a e —(—az+b2)eze ~

2 aee—\/—(—a2+b2)e2e aee—\/—<—a2+b2>eze f

Polylog[2, - be? e’ ]

ae®-/ - (-a%+b?) e?°

aee—\/— (7a2+b2) e?e | £2

_ae—e_e—2e4/a2 eZe_bz eZe
b

/
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_ae—e+e—2e4/az(62e_b2 eZe XZ
4 _
b 2 aee+\/—(—a2+b2) e?e
x Log[1+ betttr | PolyLog[2, - betttr ]
ae®+ f(faz+b2>ee ae®+ f(—az+b2) e?e /
aee+\/—( a2+b2) e?e | f aee+\/—(—a2+b2) e?e | £2
_ae—e_e—Ze azeze bzeze _aee+e—2e aZ(EZe b2e2e
b b
XLog[l_'_ beZe+fx }
2bd?et |- X - i e il S
2 aee—\/—<—a2+b2)eze) aee—\/—(—az+b2)eze f
2e+fx
PolylLog|2, - be
2. aee- —(—az+b2)ee] /{aeeeze a?e?¢ - b?e?®
aee—\/—(—a2+b2)eze)f2 b
_ae—e+e—26 azeZe_bZ <eZe X2
n _
b 2 aee+\/7( aZer2>(e2e
x Log[1+ be?ert | PolyLog[2, - bt et ]
aet+ —(—az+bz)eze ae®+ —(—az+b2) e?® /

aee+\/—(—a2+b2)eze f aee+\/—<—a2+b2>eZe £2

2
X
2ad? |- (—ae’e+e’ze a’e?® - b?e?° -
2 aee—\/—(—a2+b2) e?®
x Log[1+ bet®T | PolyLog[2, - be**rT ]
ae®-/ - (-a%+b?) e2° ae®-/ - (-a2+b?) e2° /

ae®-./-(-a%2+b?) e2¢ | f
V- )
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XZ
(7ae—e e—Ze aZ(EZe b2e2e _
2 aee+\/—( a2+b2)eze
xLog[lJr bee } PolyLog[Z, - e — ]
ae®+/ - (-a2+b?) e2° ae®+ - (-a2+b?) e2° /
aee+\/—( a2+b2)e2e f ateeJr\/—(—aerbz)teZe f2
7ae—e7e—2e aze2e b2e2e 7ae—e+e—2e a2e2e b2e2e
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2acdf |- (—ae‘e+e‘2e a2e?®-b?e?® -
2 aee—\/—(—a2+b2) e?¢
xLog[lJr bee } PolyLog[Z, - i ]
ae®- f(—a2+bz)eze ae®- —(faz+b2) e?® /
aee—\/—(—a2+b2) e?e | f acee—\/—(—aerbz) e?e | 2
b —_ae® (e—Ze«/azeZeineZe 7ae—e+e—2e1/aze2e7b2e2e
- +
b b
X2
(7ae—e e—Ze aZ(eZeineze _
2 aee+\/—(—a2+b2) e?¢
x Log[1+ bet | PolyLog|2, - bet* ™ ]
ae®+ 7(—a2+b2>eze ae®+ —(—az+b2)eze /
aee+\/—(—a2+b2) e?e | f aee+\/—(—a2+b2) e?e | 2
7ae7e7e—2e4/a2e2e7b2e2e 7ae—e+e—2e1/aze2e7b2e2e
b _ _
b b
X2
2ad? |- ||e?® |-ae®+e?2%/a’e?®-b?e2"® -
2 aee—\/—(—a2+b2> e?e )
x Log[1+ E | PolyLog|2, - be? ]

ae®- f(—a2+bz)eze ae®- f(—az+b2) e?e /
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_ae—e_(e—Ze“/aZ‘eZe_bZ(EZe _ae—e_‘_e—Zeﬂ/aZeZe_bzeZe
b - N
b b
XZ
eZe 7ae—e7672e a2(132e7t)2(82e _
2 aee+\/—<—a2+b2> e?®
2e4fx 2e+fx
x Log[1+ be | PolyLog[2, - be ]
ae®+ f(faz+bz)eze ae®+ f(—az+b2) e?e /
aee+\/—(—az+b2) e?e | f aee+\/—(—a2+b2) e?e | £2
_ae—e_e—Ze“/aZ‘EZe_bZ(eZe _ae—e+e—2e4/a262e_b262e
b . .
b b
X2
2acdf |-||e?®|-ae®+e 2% a’e?®-b2e2® -
2 aee—\/—<—az+b2> e?¢
2e+fx 2e+fx
xLog[1+ be } PolyLog[Z, - be ]
ae®- f(faz+b2) e?e ae®- 7<—az+bz) e?e /
aee—\/—(—az+b2) e?e | f aee—\/—(—a2+b2) e?e | £2
_ae—e_e—Ze a2e2e_b2(eze _ae—e+e—2e azeze_bzeze
b - +
b b
XZ
eZe 7ae—eiefze az(eZe bZ‘EZe _
2 aee+\/—<—a2+b2> e?e
2e4fx 2e+fx
xLog[1+ be } PolyLog[Z, - be ]
ae®+ f(faz+b2)ee ae®+ 7<faz+b2)ee /
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_ae—e_e—Ze“/aZGZe_bZ(EZe _ae—e+e—2e4/azeze_bzeze
b - +
b b
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aee+\/—(—a2+b2) e?e | f3
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ae®-/ - (-a+b?) e?° ae®-/ - (-a%+b?) e?°
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eze 7ae—eie—2e a2e2e7b2e2e X3 _
3 aee+\/—< a2+b2><e2e
x2 Log |1 + b e?er™ | 2xPolyLog|2, - beter™ ]
aetsf- (-a%ib?) e2¢ aeti[- (-a%ib?) e
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aee+\/—(—az+b2) e?e | f aee+\/—<—a2+b2> e?e | f2
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ERE —(—a2+b2) e?e /

a(ee+\/— (—a2+b2) e?e | f3

_ae©®_e2e+/a2e2e_p2g2e _ae®ie2e+/a32e2e_p2e2e ]]
+

(sechle] (ac?sSinh[e] +2acdxSinh[e] +ad®x*Sinh[e] -
bc?Sinh[fx] -
2bcdxSinh[fx] -
bd>x*Sinh[fx])) /

((a-b) (a+b) f(a+bCoshle+fx]))

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

c+dx)™ (a+bCoshle+fx])2dx
[lerax) | e #x])

Optimal (type 4, 282 leaves, 10 steps):

a2 (C+dX>1+m b2 <C+dX>1+m 2-3-mp2 eZ&% <C+dX)m (7~F(c;dx) )7mGamma[1+m, 721:(:(1)()]

+ +
d(1+m) 2d (1+m) f
cf

abe® @ (c+dx)" (—ﬁ%)—)_mGamma[1+m, —f—“;ﬂ)—]

+

.F

abe ® 4 (c+dx)"' (J—L‘c c;dx )7mGamma[1+m, fledx) }

.F

2cf _
273 mp2 g 2 (crdx)" (—(—)—f C;dx ) mGamma[1+m, 2f (cvdx) Z*dx ]

.F

Result (type 4, 650 leaves):
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d d d d
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Summary of Integration Test Results

183 integration problems

_—

A - 166 optimal antiderivatives

B - 9 more than twice size of optimal antiderivatives
C - 4 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - 4integration timeouts



