Mathematica 11.3 Integration Test Results

Test results for the 22 problemsin "4.2.1.3 (g tan)*p (a+b cos)*m.m"

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

4
J Tan[x] dx

a+acCos[x]

Optimal (type 3, 33 leaves, 5steps):

ArcTanh[Sin[x]] Sec[x] Tan[x] Tan[x]3

2a 2a 3a

Result (type 3, 105leaves):
1

—ESec[x]3 [9 Cos [X] (Log[Cos[f] —Sin[z]] - Log[Cos[g] +Sin[§]]) +3Cos[3X]

(Log[Cos[g] 7Sin[§H 7Log[Cos[§] +Sin[§]]) +2 (-3Sin[x] +3Sin[2x] +Sin[3x}>)

Problem 3: Result more than twice size of optimal antiderivative.

2
J Tan [x] dx

a+acCos[x]

Optimal (type 3, 15leaves, 4 steps):
ArcTanh[Sin[x]] Tan[x]
- +

a a

Result (type 3, 39 leaves):

Log[Cos[f] —Sin[f“ —Log[Cos[ﬂ +Sin[§]] +Tan[x]

a

Problem 19: Result more than twice size of optimal antiderivative.
J\/ a+bCos[x] Tan[x] dx
Optimal (type 3, 37 leaves, 4 steps):

\/a+bCos[x]

a

2+/a ArcTanh | | -2+/a+bCos[x]

Result (type 3, 75leaves):
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o
b + aSec[x]

2+/a+bCos[x] |b+aSec] \/—\/—Ar'cslnh[\/?\sﬁec[xl} Sec [X] W
b

Problem 20: Result more than twice size of optimal antiderivative.

Tan [x]
J X ax
v a+bCos[x]
Optimal (type 3, 24 leaves, 3 steps):
2 ArcTanh [ a+h Cos[x] }
Va
Result (type 3, 60 leaves):

2+/b ArcSinh [ r [ Secl ] b+a Sec[x]

b

\Ja V/a+bCos[x] /Sec[x

Problem 21: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

J\/eTan[c+dx} dx

a+bCos[c+dx]

Optimal (type 4, 204 leaves, 9 steps):

V-a+b VSin[c+dx
2+/2 +/Cos[c+dx] EllipticPi[- ’ , ArcSin| [crdx] ], -1]
+/a v/1+Cos[c+dx]

/(\/7a+b Va+b dV/Sin[c+dx]

\JeTan[c +dX]

+

/ \/.7
(Z\ﬁ\/Cos [c+dXx] E111pt1cP1[ “axh Ar‘cSin[ Sin[c+dx] ], —1} \VeTan[c +dXx]
\/a \/1+COS[C+dX]

/

(V=a+b va+b dVsinicrdx] |

Result (type 6, 584 leaves):
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1

d(a+bCos[c+dx])/Tan[c+dx] (1+Tan[c+dx]?)*?

2Sec[c+dx]%+VeTan[c+dXx] b+a\/1+Tan[c+dx}2
\/TV?\/Tan[Cerx] \/7\/?\/Tan[c+dx] ]
+

| +2ArcTan|1 +
(aszz)l/4 (aszz>1/4

Log[+/a?-b? -2 v/a (a?-b2)"*+/Tan[c+dx] +aTan[c+dx]] - Log[+/a?-b? +
V2 o/a (a0 Y VTanfc - dx] ~aTanfcrdx]]| /(42 Va (a2-62)7)

2 2
M} Tan[c+dx}3/2)/

-2 ArcTan|[1 -

2 g2 3 1 7 R
7b (a?-b?) AppellF1[~, =, 1, —, -Tan[c+dx]?, -
4 2 4 a% - b2
(3\/1+Tan[c+dx]2
3 1 7 a?Tan[c+dx]?
(7 (a®-b*) AppellF1[=, =, 1, —, -Tan[c+dx]?, ,#] N
4 2 4 a2 - b2
2 71 11 , a*Tan[c+dx]?
2 [2a%*AppellFl[~, =, 2, =, -Tan[c+dx]?, - ————— | +
4 2 4 a2 - b2
7 3 1 a2Tan[c+dx]2
(a2 - b?) AppellF1[—, =, 1, —, -Tan[c+dx]?, -#]
4 2 4 a2 _p2

}2

Tan[c +dx (-b*+a? (1+Tan[c+dx]2>)]]

| 3
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Summary of Integration Test Results

22 integration problems

==

A - 17 optimal antiderivatives

B - 4 more than twice size of optimal antiderivatives
C - 1 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



