Mathematica 11.3 Integration Test Results

Test results for the 16 problemsin "6.5.1 (c+d x)*m (a+b sech)*n.m"

Problem 3: 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 6: 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 11: 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 12: 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
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Summary of Integration Test Results

16 integration problems

A - 12 optimal antiderivatives

B - 2 more than twice size of optimal antiderivatives
C - 1 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - 1integration timeouts



