Mathematica 11.3 Integration Test Results

Test results for the 19 problemsin "4.1.4.1 (a+b sin)"m (A+B sin+C
sin?2).m"

Problem 2: Result more than twice size of optimal antiderivative.
JSin[eHCx}S (6-7sin[e+fx]?) dx
Optimal (type 3, 18leaves, 1step):

Cos[e+fx]Sin[e+fx]®
.F

Result (type 3, 59 leaves):

5Cos[e+fx] 9Cos[3(e+fx)| 5Cos[5(e+fx)]| Cos|[7 (e+Ffx)]|
_ N _
64 f 64 f 64 f 64 f

Problem 3: Result more than twice size of optimal antiderivative.
JSin[e-%—'FX]“ (5-6Sinfe+fx]?) dx
Optimal (type 3, 18leaves, 1 step):

Cos[e+fx]Sin[e+fx]>
.F

Result (type 3, 39leaves):
24e+5Sin[2 (e+fx)] -4Sin[4 (e+fx)] +Sin[6 (e+fx) |
32 f

Problem 4: Result more than twice size of optimal antiderivative.
Jsin[e+fx13 (4-5sinfe+fx]?) dx
Optimal (type 3, 18leaves, 1step):

Cos[e+fx] Sin[e+fx]*
.F

Result (type 3, 44 leaves):
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Cos[e+fx] 3Cos[3(e+fx)| Cos[5 (e+fx)]
- +

8f 16 f 16 f

Problem 6: Result more than twice size of optimal antiderivative.
JSin[ewa} (2-3sin[e+fx]?) dx
Optimal (type 3, 18leaves, 1step):

Cos[e+fx] Sin[e+fx]?
.F

Result (type 3, 51 leaves):

2Cos[e] Cos[fx] 9Cos[e+fx] C05[3 (e+fx)] 2Sin[e] Sin[f x]

+ +

£ 4f 4f f

Problem 7: Result more than twice size of optimal antiderivative.
J(l-zsin[eﬁx]z) dx
Optimal (type 3, 16leaves, 3 steps):

Cos[e+fx] Sin[e + fXx]
.f:

Result (type 3, 33 leaves):
Cos[2fx] Sin[2e] Cos[2e] Sin[2fX]

+

2f 2f

Problem 8: Result more than twice size of optimal antiderivative.

J—Sin[ewa] dx

Optimal (type 3, 10leaves, 1 step):

Cos[e + fXx]
.f:

Result (type 3, 22 leaves):
Cos[e] Cos[fx] Sin[e] Sin[fXx]

£ f

Problem 10: Result more than twice size of optimal antiderivative.

JCSC[e+'FX}3 (-2+sinfe+fx]?) dx

Optimal (type 3, 16leaves, 1step):
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Cot[e+fx] Cscle+fx]
.F

Result (type 3, 107 leaves):

Csc[% (e+fx)]2 Log[Cos[%+%"]] Log[Cos[% (e+Fx)]]

- + +
4t f f
Log[Sin[§+ %‘H ) Log[Sin[i (e+Fx)]] ) Sec[i (e+-Fx>]2
f f af

Problem 12: Result more than twice size of optimal antiderivative.
JCsc[e+'FX}5 (-4+3sin[e+fx]?) dx
Optimal (type 3, 18leaves, 1step):

Cot[e+fx] Cscle+fx]3
.F

Result (type 3, 39 leaves):
Csc[% (e+fx)]4 Sec[% (e+fx)]4

16 f 16 f

Problem 13: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+asin[e+fx])m (A+Csinfe+fx]?) dx

Optimal (type 5, 171 leaves, 4 steps):

cc f Si fx])"
osfe+fx) (araSinfe+fx])" ! 25 (C(Temam?) <A (2+3mem?))
-F(2+3m+m2) -F(1+m) (2+m)
, 11 3 1 ,
Cos[e + f x] Hypergeometric2F1[ ~, ~-m, —, = (1—Sln[e+fx])]
2 2 2 2

E CccC f Si £ 1+m
(1+Sinfe+fx]) i " (a+asinfe+fx])"- os[e+fx] (arasSinfe+fx])
a-F(2+m>

Result (type 5, 398 leaves):
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—i (a(1+sinfe+fx]))"

. 2
(7 1 p2l2mc g 2i (erfx) <1+J'1e’j‘ (e+fx))—2m (e—}l(ZeHHZfX) (]-lJrejL (e+fx)>) n
-4 +m?
(e** X (_2.+m) Hypergeometric2F1[-2-m, -2m, -1-m, -i e ©F0] 4
(2 +m) Hypergeometric2F1[2-m, -2m, 3-m, -ie* (®F¥]) 4
3

1 + 1 1
(4\/2 ACos |~ (2e—n+2fx)]1 2mHyper‘geometr‘icZFl[—, Sem, —+m,
4 2 2 2

/((1+2m) V1-Sin[e+fx] )+

Sin[i (2esrm+2Fx)]’] Sin[i (2e-r+2Fx)]

(Zx/TCCos{l (2e—7r+2fx)]hzmHyper‘geometr‘icZFl[l, l+m, i+m,
4 2 2 2

Sin{1 (2e ZFXHZ]Sin{l
- + 7T + -

4 4

[

((1+2m) v1-Sin[e+fx] )] Sin !

Problem 14: Unable to integrate problem.
J(a+bsin[e+fx])m (A-Asin[e+fx]?) dx

Optimal (type 6, 211 leaves, 7 steps):

b (1-Si f
4ﬁAAppellF1[l,—i,_m’ z,l(l—sm[eﬁx]), (1-sinfe+ XJ)]
2 2 2 2 a+b

m)/ (-F\/1+Sin[e+Fx} )—

b (1-sinfe+fx])

a+bSin[e+ fx]

Cos[e +fx] (a+bSin[e+Fx])m(

a+b

1 1 3
4~/2 AAppellF1[ =, - =, -m, =,
2

(1-sinfe+fx]),
2 2

a+b }
_mJ/ (-F\/1+Sin[e+-Fx] )

N |

a+bSinfe+fx]

Cos[e + f x] (a+bSin[e+Fx])m(

a+b

Result (type 8, 28 leaves):

J(a+b$in[e+-Fx])m (A-Asin[e+fx]?) dx

Problem 15: Unable to integrate problem.

J(a+bsin[e+fx])"' (A+Csin[e+fx]?) dx

Optimal (type 6, 286 leaves, 8 steps):
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CCos[e +fx] (a+bSin[e+fx])1”"
bf (2+m)

+

b (1-Si f
,1<1—Sin[e+fx]), ( inie+ X])
2 a+b

by

N2 (a2C+b2 <C (1+m) +A(2+m)))

]

(x/?a (a+b) CAppe11F1[1, 1, ~1-m,
272

N W

a+bSinfe+fx]

Cos[e + f x] (a+bSin[e+Fx])"‘(

a+b

(bz-F (2+m) V/1+Sin[e+fx] )—

1 1 3 1 b (1-Sin[e+fx])
AppellF1[ =, =, -m, —, — (1-Sin[e+fx]), | Cose+fx]
27 2 27 2 a+b
a+bSin[fe+fx]\ ™"

(a+bSin[e+fx])m(

/(bzf (2+m) VI+Sinfe+fx] )

a+b

Result (type 8, 27 leaves):

j(a+bsin[e+fx])m (A+Csin[e+fx]?) dx

Problem 17: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+a5in[e+¥x])"‘ (A+BSin[e+fx] +CSinfe+fx]?) dx
Optimal (type 5, 184 leaves, 4 steps):

(C-B(2+m)) Cos[e+fx] (a+asSin[e+Ffx])"
f (1+m) (2+m)

‘ (1+m> (2+m> 2;“" (Bm (2+m) +C (1+m+m2) +A(2+3m+m2)>

. 11 301 ,
Cos[e+fx] Hyper‘geometr'chFl[—, =-m, =, & (1—51n[e+1°x1)]
2 2 2 2
cC f Si f 1+m
(1+Sin[e+Fx])’;"m (a+aSinfe+fx])"- os[e+fx] (a+asSin[e+fx])
af(2+m>

Result (type 5, 558 leaves):
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—i (a(1+sinfe+fx]))"

1

4 MB et (e fX) (1, 4 gL (erfx))-2m -[171'1 (2e+m+2Fx) (. i (e+fx) 2m
L e (1+ie ) e (i+e )
(2% () (_1+m) Hypergeometric2F1[-1-m, -2m, -m, —i e * (F¥ ] _

(1+m) Hypergeometric2F1[1-m, -2m, 2-m, —i e * (&F¥]) - !

-4+ m?
. 2
i2-l2me g2 (efx) <1+]-le71'1 (e+fx>)—2m (efiﬂl (2e+m+2Fx) (]'l+e]'L (e+fx)>) n

(e*® (& FX) (-2+m) Hypergeometric2F1[-2-m, -2m, -1-m, -ie ' (¢F0 ]+
(2+m) Hypergeometric2F1[2-m, -2m, 3-m, - e * &FX]) 4

1 + 1 1 3
(4\/2 ACos |~ (2e—7r+21:x)]1 ZmHyper‘geometr‘iCZFl[f, Z+m, = +m,
4

202 2
(2e+n+2fx)}2]51n[1(2e-n+2fx)] /((1+2m) V1-Sinfe+fx] |+
4

1 + 1 1 3
(2\/2 CCos|[~ (2e—71+2-Fx)]1 ZmHyper‘geometr'iCZFl[f, =+m, = +m,
4 2 2

/

((1+2m) \J1-Sin[e+fx] )] Sin[i (2e+7T+2-|:XH*2m

Sin|

H |

Sin[; (2e+7r+2-Fx”2] Sin[i (2e—n+2fx)]

Problem 18: Unable to integrate problem.
J(a+bSin[e+-Fx])"' (A+ (A+C)sin[e+fx] +CSin[e+fx]?) dx

Optimal (type 6, 215leaves, 7 steps):

13 3 1 b (1-Sinfe +fx]
4~/2 CAppellF1[=, - =, -m, =, — (1-sin[e+fx]), ( )
2 2 2 2

a+b ]

m)/ (-F\/1+Sin[e+'FX} )

b (1-Si f
(2\5 (A-C) AppellFl[l, 1 3.1 ( infe+fx]) ]
2 a+b

, -my =, = (1-Sin[e+fx]),
/(-F\/1+Sin[e+-Fx} )

. m(@+bSin[e+fx]
Cos[e+fx] (a+bsSinfe+fx]) [
a+b

2 2 2

-m

. m(@a+bSinfe+fx]
Cos[e+fx] (a+bsSinfe+fx]) (
a+b

Result (type 8, 37 leaves):

J(a+bsin[e+fx])"' (A+ (A+C)sin[e+fx] +CSin[e+fx]?) dx

Problem 19: Unable to integrate problem.
J(a+bsin[e+fx])"' (A+BSin[e+fx] +CSinfe+fx]?) dx

Optimal (type 6, 304 leaves, 8 steps):
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CCos[e +fx] (a+bSin[e+fx])1”"
bf (2+m>

+

(\/7 (a+b) (aC-bB (2+m)) AppellF1|—, l,—l—m, 3

2

N =

1
, — (1-sinfe+fx]),
2

)

V2 (a2C+b?C (1+m) +Ab? (2+m) -abB (2+m))

N

b (1-sinfe+fx]) a+bsSin[e+fx]

| Cosfe+fx] (a+bSinfe+fx])"

a+b

a+b

(bZ-F (2+m) V/1+Sin[e+fx] )—

AppellF1|

N |

b (1-5Si f
5,1(1fsin[e+fx}), ( infe+fx))
2 2 a+b
a

+bsinfe+fx] ™ /(bzf(2+m)\/1+Sin[e+fX])

1
, =, -m, | Cose+fx]
2

(a+bSin[e+Fx])m(

a+b

Result (type 8, 35leaves):

J(a+bsin[e+fx])m (A+BSin[e+fx] +CSinfe+fx]?) dx
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Summary of Integration Test Results

19 integration problems

A - 5optimal antiderivatives

B - 8 more than twice size of optimal antiderivatives
C - 2unnecessarily complex antiderivatives

D - 4 unable tointegrate problems

E - Ointegration timeouts



