Mathematica 11.3 Integration Test Results

Test results for the 66 problemsin "4.3.11 (e x)"m (a+b tan(c+d
xAn))*p.m"

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

JXB' (a+bTan[c+dx2]) dx

Optimal (type 4, 73 leaves, 7 steps):

axt 1 bx?Log[1+e?t (d¥)] i bPolylog[2, -~e?! [<dx]]
+—1bx*- "
4 4 2d 4 d2

Result (type 4, 199 leaves):
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Problem 7: Result more than twice size of optimal antiderivative.

Jx3 (a+bTan[c+dx2])2dlx

Optimal (type 4, 126 leaves, 10 steps):

aZx* 1 b2x* abx?Llog[l+e?t (crdx)]
+—1abx*- - +
4 2 4 d
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+ +
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Result (type 4, 295 leaves):
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1x“Sec[c] (a®Cos[c] -b*Cos[c] +2absSin[c]) +
4

b? Sec[c] (Cos[c] Log[Cos[c] Cos|[dx?| -Sin[c] Sin[dx?]|] +dx?Sin[c])

2d? (Cos[c]?+Sin[c]?)
[a bCSC[C} [dz efjAr‘cTan[Cot[c]] X4— 1
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Problem 19: Result more than twice size of optimal antiderivative.

3
J dx
(a+bTan[c+dx2])2

Optimal (type 4, 202 leaves, 6 steps):

x4 (b+23dxz>2 b(b+Zadx2> Log{l+%]
_ . ) 7
4<a2+b2) 8a<a+j1b) <32+b2)d2 2<a2+b2>2d2
2(a2+b2>2d2 2(a2+b2)d(a+bTan[C+dxz”

Result (type 4, 703 leaves):
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ejAPCTanm (c+dx2)2+ a [J‘l (c+dx2>
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2 (c+dx2+APcTan[§]) Log[1-e +log[Cos[c+dx?]] +

2 ArcTan| E] Log[Sin[c +dx?+ArcTan]| %] |] +1iPolylog|2, ®* (crd>xt-arcTan| 2 ] )
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Problem 21: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J X dx
(a+bTan[c+dx2])2

Optimal (type 3, 94 leaves, 4 steps):
(a-b%) x> abloglaCos|[c+dx?| +bSin[c+dx?]] b
N _

2(a2+b2)2 (a2+b2)2d 2(a2+b2)d(a+bTan[c+dx2])

Result (type 3, 197 leaves):



4 | Mathematica 11.3 Integration Test Results for 4.3.11 (e x)~m (a+b tan(c+d x~n))"~p.nb

(a2 ((a+1’1b)2 (c+dx?) +abLog[(aCos|[c+dx?] +bSin[c+dx2])2” +
b((a+ib) (-ib®+ab (l+ic+idx?) +a* (c+dx?)) +
a’bLog| (aCos|c+dx?] +bSin[c+dx2])2]) Tan|c+dx?] -
2ia?bArcTan|Tan[c + d x?] | (a+bTan[c+dx2])>/(2a (a®+b%)*d (a+bTan[c+dx2]))

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

J(a+bTan[c+d\/?]> dx

Optimal (type 4, 66 leaves, 6 steps):

ZbWLog[ue“ (Gd\/?)} i bPolyLog|2, _e?t (“d\/?)}
ax+ibx- + 2
d d

Result (type 4, 199 leaves):
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Problem 33: Result more than twice size of optimal antiderivative.

J(a+bTan[c+d\/;]>2dlx
Optimal (type 4, 119leaves, 10 steps):
a2x+21'13bx7b2x74ab\/¥l_og[1+e”(c+dﬁ)] +
d
2b% Log[Cos[c+d/x |] . 2iabPolylog|2, —e“(“dﬁ)] . 2b2+/x Tan[c+d+/x |
d? d? d

Result (type 4, 308 leaves):
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Problem 44: Result more than twice size of optimal antiderivative.

J ! dx
<a+bTan[c+d\/;])2
Optimal (type 4, 204 leaves, 6 steps):
z;[wﬁ/?‘
2,p2) e | )
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Result (type 4, 772 leaves):
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Summary of Integration Test Results

66 integration problems

A - 59 optimal antiderivatives

B - 6 more than twice size of optimal antiderivatives
C - 1 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



