Mathematica 11.3 Integration Test Results

Test results for the 72 problemsin "4.1.1.1 (a+b sin)*n.m"

Problem 4: Result more than twice size of optimal antiderivative.

J\/a+asin[c+dx] dx

Optimal (type 3, 26 leaves, 1step):

2aCos[c+dx]

dva+aSin[c+dx]

Result (type 3, 65 leaves):

2 (—Cos[% (c+dx)] +Sin[§ (c+dx)]) \/a (1+sin[c+dx])

d (Cos[% (c+dx)] +Sin[§ (c+dx>])

Problem 5: Result unnecessarily involves imaginary or complex numbers.

1
J dx
Vva+aSin[c+dx]

Optimal (type 3, 47 leaves, 2 steps):

\/?Ar'cTanh[ a_Cos[c+d x] ]

\[2 +Ja+aSin[c+d x]
\Vad

Result (type 3, 73 leaves):
1

(2+21) (-1)°*
d\/a (1+sin[c+dx])
ArcTanh | [l+ E) (—1)3/4 (—1+Tan[

55 <C+dx)]

] (Cos[

(c+dx)] +Sin[§ (c+dx)}

N
N |

Problem 6: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(a+aSin[c+dx])3/2

Optimal (type 3, 77 leaves, 3 steps):
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Ar‘cTanh[ a Cos[c+dx]
A2 +Ja+aSin[c+dx] Cos[c+dXx]
2+/2 3324 2d(a+asin[c+dx])3/2

Result (type 3, 108 leaves):

Cos[% (c+dx)] +Sin[§ (c+dx)]

1 1
' (7Cos[;(c+dx”+51n[;(c+dx)]+
(1+1) (—1)3/4Ar‘cTanh[[§+§) (-1)¥ (—1+Tan[i (cedx)]|] (1+sinfcrdx])

)/

(Zd (a (1+Sin[c+dx]))3/2)

Problem 7: Result unnecessarily involves imaginary or complex numbers.

1
J dx
(a+asinfc+dx])®>?

Optimal (type 3, 107 leaves, 4 steps):

3 ArcTanh| 3 Cos codx,
V2 +Ja+aSin[c+dx] Cos[c+dx] 3Cos[c+dx]
16+/2 a%/2d 4d (a+asin[c+dx])*? 16ad (a+aSin[c+dx])>?

Result (type 3, 196 leaves):
1

Cos|

N |

(c+dx) | +Sin[% (c+dx)]

16d (a (1+Sin[c+dx]))®?

+

[SSin[i (c+dx)] -4 (Cos[% (c+dx)] +Sin[§ (c+dx)]

2

65in[1 (c+dx)] Cos[1 (c+dx)] +Sin[1 (c+dx)]

2 2 2
3 Cos[i(c+dx>]+$in[%(c+dx)] (3+31) (1)
Ar‘cTanh[[%+§) (-1)°* (—1+Tan[i(c+dx)] ] Cos[%(c+dx)]+$in{%(c+dx” ]

Problem 8: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

a+asSin[c+dx])*?dx
( [ 1)

Optimal (type 5, 67 leaves, 2 steps):

5
—([2 2°/®aCos[c+dx] Hypergeometric2F1[- =, =,

| =

3 1
=, = (1-sin[c+dx]) |
2 2

|

5/6

—_ N

6
<a+aSin[c+dx1>1/3)/(d (1+sin[c+dx]

Result (type 5, 314 leaves):
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1

2d (Cos[% (c+dx)] +Sin[§ (C+dXH)3

(-5+Cos[c+dx]) |Cos[= (c+dx)]|+Sin[= (c+dx)]

N W

N |
N |

1

8 (1+iet(<rdx)?3 /1 Sin[c+dx]

3 (-1)¥4e D0 (j gt (a0 -2eei<c+dX>\/Cos[ (2c+n+2dx)]’

I

| N

Hypergeometric2F1 [—

w |

s l, s 7]1@—1'1 (c+dx)] +2 <1+]'l(e_jl (c+dx)>2/3 <1+e21'1(c+dx)>
3

3

@[5 W

. 15 . 2 : .
Hypergeometric2F1[ =, = , Sin[= (2c+r+2dx)|"| -5 i Hypergeometric2F1|
2 6

F NG

1 3) E)_ieﬂi(udx)]\/2_zsin[c+dx] (a (1+sin[c+dx]))*?
3 3 3

)

Problem 10: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+asin[c+dx])1/3d1x

Optimal (type 5, 66 leaves, 2 steps):

3 2

B 5/6 : l
2°/® Cos[c +d x] Hypergeometric2F1 [ ,
6

N |
N [

= (1—Sin[c+dx}”(a+aSin[c+dx])1/3)/
2
(d (1+Sin[c+dx])5/6)

Result (type 5, 546 leaves):

| 3
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3 (a (1+Sin[c+dx}>)1/3
d

+

1
d (Cos[% (c+dx)] +Sin[§ <c+dx)])

2+/2 (1+Sin[c+dx])¥® (a (1+Sin[c+dx]))"?

3
efj(%r%(fcfdx))+ei(zf+§(7c7dx)) 1/3)])/

79“(%%““)]]/ (2 223
[2 (1+Cos[2[z+l(—c—dx> ] 1/6J]+
5 11

4 2
Hyper‘geometriczFl[l, , —, Cos[ﬁ+ 1 (-c-dx) ]2] Sin[ﬁJr 1 (-c-dx) |
2 6 6 4 2 4 2

])1/6Jsin[§+§(_c_dx>f

Problem 12: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

a1 2
3Cos[ =+ = (-c-d
os[4+2( c x)]

5 (1+Cos[2 [£+l (-c-dx)
4 2

1
J dx
(a+asinfc+dx])??

Optimal (type 5, 66 leaves, 2 steps):

) )

1 7
Cos[c +d x] Hypergeometric2F1[~, —
2 6

N |

3 Y N . 1/6
5 (1-sinfc+dx])] (1+Sin[c+dx]) ]/

(Zl/sd (a+aSin[c+dx])2/3))

Result (type 5, 604 leaves):
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<C+dx)]

2 Cos[i (c+dx)] +sin]

N |

2 3sin[> (c+dx) ]
[ 3 COs[i (c+dx) ] +Sin[i (c+dx)]J]/

(1+Sin[c:+dx])1/6

(d (a (1+Sin[c+dx}))2/3) -

1
22

Cos[1 (c+dx)] +Sin[1 (c+dx)]

d(a(1+Sin[c+dx]))?? 2 2
, T 1/3 (LD cendn) i (DD (rendn ) )22 .
~|{icCos[=+ = (-c-dx)] (—([31 e it +e \a2 ] Hypergeometric2Fi |
4 2
L2 o] / 1 e iheesn))
3 3 3

5
, =
3’

L1 . 1/3 1
(3 ie (55 (e-d] (1 et (545 (-e-dx] ) Hyper‘geometr‘1c2F1[

afiteeen)]) /(o 0

)/

—j(1+i(—c—dx)) i 1 L (ccdx) 1/3)])
e 4 2 +e 4 2

[2 (1+Cos[2[§+%(—c—dx) ] 1/6]} 3Cos[;+%( c—dx)]2
HypergeometrlczFl[i 2, o Cos[§+£( c-dx)|"] sin| ;( c-dx) | /

Problem 58: Result more than twice size of optimal antiderivative.

J(a+bsin[c+dx])4/3d1x

Optimal (type 6, 109 leaves, 3 steps):
N2 (a+b) AppellFl[l, l, —i, i, 1 (1-sin[c+dx]),
272 3 22

b (1-Sinfc+dx])

]

a+b

a+bSin[c+dx]

il

™~

Cos[c +dx] (a+bSin[c+dx]>1/3] [d\/1+5in[c+dx]

a+b

Result (type 6, 244 leaves):
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- 3Sec[c +dx] (a+bSin[c+dx])1/3
16bd

a+bSin[c+dx] a+bSin[c+dx]]

a-b ’ a+b

1 1 1 4
4b? COS[C+dX]2+4 (az—b2> Appe]_]_Fj_[fj =, =, =,
3 2 2 3

b (-1+Sin[c+dx]) b (1+Sin[c+dx])

a+b -a+b

4 1 7 a+bSin[fc+dx] a+bSin[c+dx]
5aAppellFi[—, =, =, —, s ]
3 2 3 a-b a+b

b -1 S' d b 1 S. d
i ( +Sinfc+ X]) ( +Sinfc+ X” <a+bsin[c+dx}>
a+b -a+b

Problem 63: Result more than twice size of optimal antiderivative.

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

Optimal (type 6, 111 leaves, 3 steps):

1 1 4 3 1 . b (1-Sin[c+d x a:bSin[c+dx] |\ 1/3
7\/2 AppellF1[2, L, %, 2, L (1 sin[c+dx]), =] Cos e+ dx] (—Hw

(a+b) d+/1+Sinfc+dx] (aerSin[Cerx])l/3

Result (type 6, 262 leaves):

2 1 1 5 a+bSin[c+dx] a+bSin[c+dx]
- ||3Secic+dx] |5aAppellFl[—, =, =, =, s ]
3 2 2 3 a-b a+b
b(-1+Sin[c+dx]) b (1+Sin[c+dx])

- - (a+bsSin[c+dx]) -
a+b a-b

a+bSin[c+dx] a+bSin[c+dx]]

2 2 E 1 §
2 |5b%Cos[c+dx]?+2AppellFl[ =, =, =, —, B
3 2 3 a-b a+b

_b<_1+sin[c+dx]) b<1+sin[c+dx1) (a+bsin[C+dX])2 /

a+b -a+b

(10b (a*-b?) d (a+bSin[c+dx])*?)
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Summary of Integration Test Results

72 integration problems

A - 63 optimal antiderivatives

B - 3 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



