Mathematica 11.3 Integration Test Results

Test results for the 62 problemsin "4.2.1.1 (a+b cos)*n.m"

Problem 37: Result more than twice size of optimal antiderivative.

j ! dx
(3+5Cos[c+dx])4

Optimal (type 3, 140leaves, 6 steps):

279 Log[2Cos [ (c+dx) ] -sin[> (c+dx)]] ) 279 Log[2Cos [ (c+dx) ] +Sin[ > (c+dx)]]

32768d 32768d
5Sin[c +dx] 25Sin[c +dx] 995Sin[c +dx]

.
48d (3+5Cos[c+dx])> 512d (3+5Cos[c+dx])* 24576d (3+5Cos[c+dx])

Result (type 3, 296 leaves):
1

(467 046 Log |2 Cos |

N |

(c+dx)]-sin]

N |

(c+dx)]]+
393216d (3+5Cos[c+dx])>

104625 Cos [3 (c+dx) ] Log[2Cos[§ (c+dx)] —Sin[i (c+dx)]]+

765855 Cos[c +d X]

Log[2Cos[§ (c+dx>] —Sin[% (c+dx)” -

Log[ZCos[i (c+dx)] +Sin[l (c+dx)]]|+376650Cos[2 (c+dx) |

2
Log[ZCos[% (c+dx)] —Sin[% (c+dx)]] —Log[ZCos[% (c+dx)] +Sin[§ (c+dx)]]|-
467646Log[2Cos[§ (c+dx)] +Sin[% (c+dx)]]-

[

104625 Cos |3 (c+dx) | Log[2Cos|~ (c+dx) | +Sin[§ (c+dx)]]+

N

226148 Sin[c +dx] +190800Sin[2 (c+dx) | +99500Sin[3 (c+dx) |

Problem 41: Result more than twice size of optimal antiderivative.

J ! dx
(3-5Cos[c+dx])*

Optimal (type 3, 138 leaves, 6 steps):
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279Log{Cos[§ (c+dx)] —ZSin[i (c+dx)]] 279Log{Cos[§ (c+dx)] +2$in[% (c+dx)]]
) 32768d : 32768d :
5Sin[c+dx] 25Sin[c +dx] 995 Sin[c +dx]

+

48d (3-5Cos[c+dx])®> 512d (3-5Cos[c+dx])? 24576 d (3-5Cos[c+dx])

Result (type 3, 288 leaves):

1 1 o1
[467646Log[Cos[— (c+dx)]-2sin[= (c+dx)]] -
393216d (-3+5Cos[c+dx])’ 2 2

104625 Cos [3 (c+dx) ] Log[Cos[l (c+dx)]-2sin|

N (c+dx)]]-

N |

765855 Cos [c + d X]

Log[Cos[i (c+dx)] 7ZSin[% (c+dx)]] -

Log[Cos[% (c+dx)] +2$in[% (c+dx)]]|+376650Cos[2 (c+dx) |

(c+dx)H -

Log[Cos[% (c+dx)] 7ZSin[§ (c+dx)]] 7Log[Cos[§ (c+dx)] +2sin|

N |

467046 Log[Cos| — (c+dx) ] +2Sin[~ (c+dx)|] +

N |
N |

104625 Cos [3 (c+dx) ] Log[Cos[% (c+dx)] +251n[§ (c+dx)]]+

226140 Sin[c+dx] -190800Sin|2 (c+dx) | +99500Sin[3 (c+dx) |

Problem 45: Result more than twice size of optimal antiderivative.

J ! dx
(-3+5Cos[c+dx])*

Optimal (type 3, 138 leaves, 6 steps):
279Log[Cos[§ (c+dx)] —ZSin[i (c+dx)]] 279Log[Cos[§ (c+dx)] +25in[§ (c+dx)]]

+ _
32768d 32768 d
5Sin[c+dx] 25Sin[c +dXx] 995 Sin[c +dX]

+

48d (3-5Cos[c+dx])> 512d (3-5Cos[c+dx])? 245764 (3-5Cos[c+dx])

Result (type 3, 288 leaves):
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! (c+dx)}—25in[§(c+dx)]]—

[467 046 Log [ Cos |

N |-

393216d (-3+5Cos[c+dx])’

104625 Cos [3 (c+dx) ] Log[Cos[% (c+dx)] -2Sin[§ (c+dx)]]-

765855 Cos[c +d X]

Log{Cos[% (c+dx)} —ZSin{i (c+dx)]] -

Log[Cos{% (c+dx)] +2$in[§ (c+dx)]]|+376650Cos[2 (c+dx) |
Log[Cos[% (c+dx)] —ZSin[i (c+dx)]] —Log[Cos[% (c+dx)] +2$in[§ (c+dx)]]|-

467046L0g[Cos[% (c+dx” +2Sin[ = (c+dx)]] +

N | =

104625 Cos [3 (c+dx) ] Log[Cos[% (c+dx)] +2$in[§ (c+dx)]]+

226140 Sin[c +dx] - 190800 Sin[2 (c+dx) | +99500Sin[3 (c+dx) |

Problem 49: Result more than twice size of optimal antiderivative.

J ! dx
(—3—5(Zos[c+dx])4

Optimal (type 3, 140leaves, 6 steps):
279Log[2Cos[% (c+dx) ] —Sin{% (c+dx)]] 279 Log[ZCos[% (c+dx) ] +Sin[% (c+dx)]]

+

32768d 32768d
5Sin[c+dx] 25Sin[c+dx] 995 Sin[c +d x]

.
48d (3+5Cos[c+dx])? 512d (3+5Cos[c+dx])> 24576d (3+5Cos[c+dx])

Result (type 3, 296 leaves):

1 1 o1
(467046Log[2Cos[— (c+dx)]-sin[= (c+dx)]]+
393216d (3+5Cos[c+dx])> 2 2
104625 Cos [3 (c+dx) ] Log[ZCos[1 (c+dx)] —Sin[l (c+dx)]]+
2 2

765855 Cos [¢ + d X]

Log[ZCos[i (c+dx)] 7Sin[% (c+dx)]] -

Log[ZCos[% (c+dx)]+sin[ = (c+dx)]]| +376656 Cos[2 (c+dx) |

N |

Log[ZCos[% (c+dx)] —Sin[% (c+dx)]] —Log[ZCos[% (c+dx)] +Sin[§ (c+dx)]]|-

467046L0g[2Cos[§ (c+dx) | +Sin[§ (c+dx)]] -

(crdx)] +sin[> (crdx)]] +

104625 Cos [3 (c+dx) | Log[2Cos]|
2

L N R

226140 Sin[c +dx] +190800Sin[2 (c+dx) | +99500Sin[3 (c+dx) |
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Problem 56: Result more than twice size of optimal antiderivative.

J(a+bCos[c+dx])4/3dlx

Optimal (type 6, 108 leaves, 3 steps):

b(1-C d
[\/7 (a+b) AppellFl[l, l,—i, i,£(1—Cos[c+dx]), ( oslc+dx])
2 2 3 2 2 a+b

]

a+bCos[c+dx]

1/3

(a+bCos[c+dx])""?sin[c+dx]

/[d\/1+Cos[c+dx]

1/3]

a+b

Result (type 6, 246 leaves):

- 3 (a+bCos[c+dx])"?Csclc+dx]
16bd

a+bCos[c+dx] a+bCos[c+dx]
a-b ’ a+b

b (-1+Cos[c+dx]) b (1+Cos[c+dx])
- - +
a+b a-b

]

4 (-a%+b?) AppellFl[l, 1, 1, i,
3 2 2 3

B )

5 a AppellF1|

w A

1 7
)
2 3

N =

a+b

a+bCos[c+dx] a+bCos[c+dx]] b(—1+COS[C+dX])
a-b ’ a+b

b (1+Cos[c+dx
\/— ( [ ) (a+bCos[c+dx]) -4b>Sin[c+dx]?
a-b

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

1
J dx
(a+bCos[c+dx])*?

Optimal (type 6, 110 leaves, 3 steps):

V2 AppellFi[i, L, %, 3 1 (1_Cos[c+dx]), bil-Coslerdxl) ] (atbCosicedx |3 g4 e, gx]
pp 2 2 3 2 2

a+b a+b

(a+b)dv/1+Cos[c+dx] (a+bCos[c+dx])*?

Result (type 6, 268 leaves):
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2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
15aAppellFl|—, =, =, =, s ]
3 2 2 3 a-b a+b
b (-1+Cos[c+dx]) b (1+Cos[c+dx])
- - (a+bCos[c+dx]) Cscc+dx] -
a+b a-b

8 a+bCos[c+dx] a+bCos[c+dx1]
737 a-b ’ a+b

2 5 1
6 |5b% + 2 AppellFl| =, -,
3 2

N =

b(-1+C d b (1+C d
b (-1+Cosfc+dx]) (1+Cos[c+dx]) (a+bCos[c+dx])>Csclc+dx]?
a+b -a+b

Sin[c+dx] /(10b (a®-b%)d (a+bCos[c+dx})1/3)
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Summary of Integration Test Results

62 integration problems

A - 56 optimal antiderivatives

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

D - Ounable tointegrate problems

E - Ointegration timeouts



