Mathematica 11.3 Integration Test Results

Test results for the 21 problemsin "4.2.8 (a+b cos)*m (ct+d trig)*n.m"

Problem 9: Result more than twice size of optimal antiderivative.

(c+dsecle+fx])*
J dx

a+bCos[e+fx]

Optimal (type 3, 247 leaves, 12 steps):
[ mTan“— (e+fx)w }

2 (ac-bd)*ArcTan b d®> (4ac-bd) ArcTanh[Sin[e + f x]]
23 b Vaib f ' 202 f ’
d(2ac-bd) (2a*c*-2abcd+b?d?) ArcTanh[Sin[e+fx]] d*Tan[e+fx]
a* f : af :
d? (6a?c?-4abcd+b?d?) Tan[e+fx] d°(4ac-bd)Sec[e+fx] Tan[e+Ffx] d*Tan[e+fx]3
af ' 2a%f : 3af

Result (type 3, 952 leaves):
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(a-b) Tan L (e+f x)

\/ -a?+b?

- +

a*+/-a?+b? f(d+cCos[e+-Fx})4

((—8a3c3d+12a2bc2d2—4a3cd3—8ab2cd3+a2bd4+2b3d4) Cos[e+fx]*

2 (ac-bd)*ArcTanh| | Cosfe+fx]* (c+dSec[e+fx])*

Log[Cos[l (e+Fx)] —Sin[1 (e+fx)]] (c+dsecle+Ffx])*

/<2a4f(d+cCos[e+fx})4) +
2 2

((8a3c3d—12a2bc2d2+4a3cd3+8ab2cd3—a2bd4—2b3d4) Cos[e+ fx]*

Log[Cos{% (e+Fx)] +Sin[% (e+fx)]] (c+dSec[e+Fx1)4J/ (Za“f (d+cCos[e+Fx1)4) +

(12acd®+ad*-3bd*) Cos[e+fx]* (c+dSec[e+fx])*

+

12a%f (d+cCosle+fx])* (Cos[i (e+Fx)] —Sin[% (e+fx)])2

d*Cos[e+fx]* (c+dSec[e+fx])4Sin[i (e+fx)]

+

6af (d+cCosfe+fx])* (Cos[i (e+Fx)] 7Sin[§ <e+fx)])3

d* Cosfe + fx]4 (c+dSec[e+fx])4Sin[§ (e+Fx)]

3

6a-F(d+cCos[e+Fx})4(Cos[i(eJr-Fx)]JrSln i (e+fx) )

(-12acd*-ad*+3bd*) Cos[e+fx]* (c+dSecle+Ffx])*

+

12a%f (d+cCosle+fx])* (Cos[i (e+Fx)] +Sin[§ (e+fx)])2

Cos[e+fx]* (c+dSec[e+-Fx])4 (18a2c2d25in[1 (e+FxH -
2

12abcd351n[1 (e+fx)] +2azd451n[1 (e+fx)] +3b2d451n[1 (e+fx)]
2 2 2

] ;

|/

Cos[1 (e+fx)] 7Sin[l (e+fx)]

[3a3f(d+cCos[e+fx})4
2 2

Cos[e+fx]* (c+dSec[e+Ffx])* (18a2c2d25in[1 (e+Fx)] -
2

12abcd351n[1 (e+fx)] +2azd451n[1 (e+fx)] +3b2d451n[1 (e+fx)]
2 2 2

|

)/

Cos[1 (e+fx)] +Sin[l (e+fx)]

(3a3f<d+cCos[e+fx})4
2 2

Problem 16: Unable to integrate problem.

dx

J\/c+d5ec[e+fx}

a+bCosfe+fx]

Optimal (type 4, 213 leaves, 4 steps):
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. . . + +f - 4 + +
2+/c+d Cot[e+fx] EllipticF[Arcsin [ Lerdsecletxl 1, 2] \/d doseclestxl) \/— dseclestxl)
cid c- c+ c-

af

2 (ac-bd) EllipticPi| 2%, ArcSin[@], ﬂ] crdseclefxl Tan[e + f x]
a+b 2 c+d c+d

a(a+b) f/c+dSec[e+fx] +/-Tan[e+fx]?

Result (type 8, 29 leaves):

vc+dSecle + fx]
J dx

a+bCos[e+fx]

Problem 17: Unable to integrate problem.

1

dx

J(a+bCos[e+1‘:x]) Jc+dSecle + fx]

Optimal (type 4, 102 leaves, 2 steps):

2E11ipticPi[2—i, ArcSin| 1-Se\;Le+-Fx] B 2—‘2] /“di‘de*ﬂ]- Tan[e + f x]
a+ 2 c+ Cc+

(a+b) f/c+dSec[e+Ffx] ~/-Tan[e+fx]?

Result (type 8, 29leaves):
1

dx

J(a+bCos[e+1‘:x]) c+dSecle + f x]
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Summary of Integration Test Results

21 integration problems

A - 18 optimal antiderivatives

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

D - 2 unable tointegrate problems

E - Ointegration timeouts



