Mathematica 11.3 Integration Test Results

Test results for the 653 problemsin "4.1.1.2 (g cos)"p (a+b sin)*m.m"

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

JSec[c+dx1 (a+asin[c+dx]) dx

Optimal (type 3, 17 leaves, 2 steps):
7aLog[1—Sin[c+dx]}
d

Result (type 3, 83 leaves):

d

x

alog[Cos[c+dx]] aLog[Cos[§+d2fX]—Sin[§+ 1] aLog[Cos[§+d7x]+Sin[§ %"H
- - +

d d d

~ |

Problem 10: Result more than twice size of optimal antiderivative.
JSec[c+dx13 (a+asin[c+dx]) dx
Optimal (type 3, 39 leaves, 4 steps):

aArcTanh[Sin[c +dXx]] a?
+

2d 2d (a-asSin[c+dx])

Result (type 3, 143 leaves):
aLog[Cos[% (c+dx) ] —Sin[% (c+dx)]]

- +

2d
aLog[Cos[%(c+dx)]+Sin[%(c+dx)H asec[c+dx]2
+ +
2d 2d

a a

4d (Cos[% (c+dx)] —Sin[% (c+dx)])2 4d (Cos[i (c+dx)] +Sin[§ (c+dx)]>2

Problem 12: Result more than twice size of optimal antiderivative.

JSec[c+dx]5 (a+asin[c+dx]) dx

Optimal (type 3, 84 leaves, 4 steps):
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3aArcTanh[Sin[c +dx]] a3
+ +
8d 8d (a-aSinfc+dx])?
a2 a2

4d(a-asin[c+dx]) 8d(a+aSin[c+dx])

Result (type 3, 207 leaves):

_3aLog[Cos[§ (c+dx)] —Sin[% (c+dx)]]

+

8d
3aLog[Cos[% (c+dx) ] +Sin[% (c+dx)]] asec[c+dx]?
8d ' 4d '

3a

+ —

16d (Cos[i (c+dx)] —Sin[i (C+dX>”4 16 d (Cos[% (c+dx)] —Sin[i (c+dx”)2

a 3a

16d (Cos[i <c+dx)] +Sin[§ (c+dx)”4 7 16d (Cos[% (c+dx>] +Sin[§ (c+dx)”2
Problem 20: Result more than twice size of optimal antiderivative.
JSec[c+dx}2 (a+aSin[c+dx])2d1x
Optimal (type 3, 38leaves, 3 steps):

2a*Cos[c+dx]

d (a®-a?sSin[c+dx])

—aZx+

Result (type 3, 101 leaves):

_([az [(c+dx) Cos[i (c+dx)] - (4+c+dx) Sin[i (c+dx) | (1+Sin[c+dx])2]/
! )

Problem 25: Result more than twice size of optimal antiderivative.

(c+dx>] JrSin[1 (c+dx)]

C
os| A

Cos[% (c+dx)] 7Sin[§ (c+dx)]

N |

2

JSec[c+dx}7 (a+asin[c+dx])*dx

Optimal (type 3, 109 leaves, 4 steps):

a?ArcTanh[Sin[c+dx]] a®
+ +
4d 12d(a—aSin[c+dx])3
a* 3 a3 a3

+

8d (a-asinfc-dx])? 16d(a-asin[c+dx]) 16d (a+asinfc+dx])

Result (type 3, 290 leaves):



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 3

2
+

[[312Log[€os[i (c+dx)]-sin]

N |
0
o
wn

(c+dx>H( [%(c+dx)]+sin[

N |

(c+dx”

2
+

12 Log[Cos|~ (c+dx]] +Sin[§ (c+dx)]]

(c+dx” +Sin[§ <c+dx)]

N |-

1
2
4(Cos[i (c+dx) ] +Sin[§ (c+dx)])2+6 (Cos[i (c+dx) ] +Sin[i (c+dx)])2Jr

(Cos[i (c+dx)] 7Sin[§ (c+dx)])6 (Cos[i (c+dx)] 7Sin[§ (C+dXH)4

/

9 (Cos[% (c+dx)]+sin[2 (c+dx>])z

] (aJraSin[Cerx])2

(Cos[% (c+dx) ] —Sin[% (c+dx)])2

Problem 32: Result more than twice size of optimal antiderivative.

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

(48 d
2 2

JCos[c+dx} (a+asinfc+dx])®dx

Optimal (type 3, 22 leaves, 2 steps):
(a+asinfc+dx])*

4ad

Result (type 3, 47 leaves):

ida3 (-28Cos[2 (c+dx)] +Cos[4 (c+dx)]|+56Sin[c+dx]-8Sin[3 (c+dx)])
32

Problem 35: Result more than twice size of optimal antiderivative.
JSec[c+dx}3 (a+aSin[c+dx])3d1x
Optimal (type 3, 40leaves, 3 steps):

a’log[l-Sin[c+dx]] 2a%
+
d d(a-asin[c+dx])

Result (type 3, 92 leaves):

—([2a3 [—1—Log[Cos[§ (c+dx)] —Sin[1 (c+dx)]] +Log[Cos[l (c+dx)] —Sin[l (c+dx)]]

/ ol e )

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

Sin[c+dx1) Cos|[~ (c+dx)] -sin]

<C+dx)]

1 1
2 2

JCos[c+dx15 (a+aSin[c+dx])8dlx
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Optimal (type 3, 67 leaves, 3 steps):

4(a+aSin[c+dx])11 (a+aSin[c+dx])12 (a+aSin[c+dx])13
- +

11a3d 3a%d 13a°d

Result (type 3, 139leaves):
1
1757184d
92664 Cos[8 (c+dx) | +20592Cos[10 (c+dx) | -572Cos[12 (c+dx) ] -
8314020 Sin[c+dx] +877591Sin[3 (c+dx) ] +872157Sin[5 (c+dx)] +
6006 Sin|[7 (c+dx) ] -58630Sin[9 (c+dx) | +4485Sin[11 (c+dx) | -33Sin[13 (c+dX) |)

a® (4434144 Cos[2 (c+dx)] +815160Cos |4 (c+dx)] - 354640 Cos [6 (c+dx) ] -

Problem 43: Result more than twice size of optimal antiderivative.

JCos[c+dx13 (a+aSin[c+dx])8dlx

Optimal (type 3, 45leaves, 3 steps):

(a+aSin[c+dx1)1@ (a+aSin[c+dx1)11

5a%d 11a3d

Result (type 3, 109 leaves):
1

56320d

a® (284240 Cos[2 (c+dx)] +25080 Cos[6 (c+dx)| -3520Cos[8 (c+dx)| +88Cos[10 (c+dx) ]|+
461890 Sin[c+dx] - 106590 Sin[3 (c+dx)| -31977Sin[5 (c+dx)] +
11495Sin[7 (c+dx) | -715Sin[9 (c+dx) | +5Sin[11 (c+dx) |)

Problem 45: Result more than twice size of optimal antiderivative.
JCos[c+dx} (a+aSin[c+dx})8dlx
Optimal (type 3, 22 leaves, 2 steps):

(a+aSin[c+dx})9

9ad

Result (type 3, 97 leaves):
1

2304d

a® (-31824Cos[2 (c+dx)| +8568Cos[4 (c+dx)| -816Cos[6 (c+dx)|+18Cos[8 (c+dx)]| +
43758 Sin[c+dx] - 18564Sin[3 (c+dx)] +3060Sin |5 (c+dx)] -
153Sin[7 (c+dx) ] +Sin[9 (c+dX) )
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Problem 49: Result more than twice size of optimal antiderivative.
JSec[c+dx]4 (a+aSin[c+dx])8d1x

Optimal (type 3, 179 leaves, 8 steps):

1155a8x  385a®Cos[c+dx]3> 1155a%Cos[c+dx] Sin[c+dx] 2a¥®Cos[c+dx]
- + +
8 4d 8d

3d (a-aSinfc+dx])’
22 a3 Cos[c+dx]° 66 a4 Cos[c+dx]’ 231a%Cos[c+dx]®

3d (a-aSin[c+dx])® d(a?-a?Sin[c+dx])? 4d (a®-a®sin[c+dx])
Result (type 3, 465 leaves):

1155 (c+dx) (a+aSin[c+dx])® 78Cos[c+dx] (a+aSin[c+dx])®

8d (Cos[i (c+dx)] +Sin[i (c+dx)})16_d (Cos[i (c+dx)] +Sin[i (c+dx)})16

2c0s[3 (c+dx)] (a+asin[c+dx])®
3d (Cos[L (c+dx)]+sin[L (cvdx)])"
3d[cos[ > (coax)] -sin[ > (c-dx]]
(12851n[§ (crdx)] (a+aSin[c+de)8)/
3d[cos[ (cvax)] -sin[ > (c-dx]]

(1024Sin[l (c+dx)] (a+aSin[c+dX]>8]/

+

+ (64 (a+aSin[c+dx])S)/

2

Cos[~ (c+dx) | JrSin[1 (c+dx)]

2

N |

.
1

3

Cos|

1
(c+dx)] +Sln[£ (c+dx)]

N |

2

{Bd Cos[i(c+dx)}—$in[%(c+dx)] Cos[%(c+dx”+$in[§(c+dx)] 16)—
31(a+aSin[c+dx])SSin[2(c+dx>] . <a+aSin[c+dx})SSin[4(c+dx)]

4d (Cos[i (c+dx)] +Sin[i (c+dx)])16 32d (Cos[i (c+dx)] +Sin[§ (c+dx)])16

Problem 50: Result more than twice size of optimal antiderivative.
JSec[c+dx15 (a+aSin[c+dx])8dlx

Optimal (type 3, 110leaves, 3 steps):
80a%Log[l-Sin[c+dx]] 31a®Sin[c+dx] 4a®Sin[c+dx]?

d d d
a®sin[c+dx]3 16 a'® 80 a°
+ _

3d d(a-asinfc+dx])? d(a-asin[c+dx])

Result (type 3, 341 leaves):
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2Cos |2 (c+dx” (aJraSin[Cerx])8

d (Cos[X (c+dx)] +sin[2 (c+dx)])™”

160Log[Cos[§ (c+dx)] —Sin[% (c+dx)]] (a+asSin[c+dx])®

[d

(80 (a+aSin[c+dx])8)/

+ (16 <a+aSin[c+dx})8)/

1

d (Cos[i (c+dx)] +Sin[% (c+dx)])16

4

Cos[% (c+dx” —Sin[% <c+dx)]

Cos[i (c+dx)} +Sin| <c+dx)]

N |

1 1 2 1 16
[d Cos[= (c+dx)|-Sin[= (c+dx) ]| [Cos[= (c+dx)]|+Sin[= (c+dx)] )
2 2 2 2
125Sin[c +dx] (a+aSin[c+dx])8 <a+aSin[c+dx}>85in[3 (c+dx)]
+

4d (cos[X (c+dx)] +sin[t (c+dx)]]" 12d (Cos[X (c+dx)]+sin[t (c+dx)]]"

Problem 57: Result more than twice size of optimal antiderivative.
J Sec[c +dx]

a+aSin[c+dx]

dx

Optimal (type 3, 37 leaves, 4 steps):
ArcTanh[Sin[c +d x]] 1

2ad 2d (a+asin[c+dx])
Result (type 3, 126 leaves):

[—1—Log[Cos[§ (c+dx)] —Sin[i (c+dx)]] +Log[Cos[§ (c+dx)] +Sin{§ (c+dx)]]+

(—Log[Cos[% (c+dx)] —Sin[i (c+dx)]] +Log[Cos[§ (c+dx)] +Sin[§ (c+dx)]]

Sin[c+dx])/ (2ad (1+sSin[c+dx]))

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

J Sec[c +dx]?

a+asSin[c+dx]

dx

Optimal (type 3, 42 leaves, 3 steps):
Sec[c +dXx] 2Tan[c +dXx]
+

3d (a+aSin[c+dx]) 3ad

Result (type 3, 103 leaves):
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(2Cos[c+dx] -4Cos[2 (c+dx)] +8Sin[c+dx] +Sin[2 (c+dx)])/

(12ad

Cos[% (c+dx)] —Sin[% (c+dx)]

(Cos[% (c+dx)] +Sin[§ (c+dxH) <1+Sin[c+dx]))

Problem 59: Result more than twice size of optimal antiderivative.

Sec[c+dx]3
J dx

a+aSin[c+dx]

Optimal (type 3, 77 leaves, 4 steps):
3 ArcTanh[Sin[c +dx]] 1 a 1
+

8ad 8d(a-asSin[c+dx]) 8d (a+asin[c+dx})2 4d(a+asin[c+dx])

Result (type 3, 190 leaves):

1

2+ +

(Cos[i (c+dx)] +Sin[§ (c+dx”>2

2

3Log[Cos[1 (c+dx)] —Sin[l (c+dx)]] Cos[1 (c+dx)] +Sin[1 (c+dx)]

2 2 5 5
3Log[Cos[§ (c+dx)] +Sin[§ (c+dx)]] Cos[i (c+dx)] +Sin[% (c+dx)]| -
(COS[§<C+dX)]+Sin[%(C+dx>”2 |

2 (8d (a+asinfc+dx]))
(Cos[i<C+dx)]—Sin[i(c+dX>H /

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

Sec[c+dXx]°
J dx

a+aSin[c+dx]

Optimal (type 3, 120leaves, 4 steps):

5ArcTanh[Sin[c +dx]] a 1
+ + -
16ad 32d (a-asin[c+dx])? 8d (a-aSin[c+dx])
a? 3a 3

24d (a+aSin[c+dx])3 32d (a+aSin[c+dx])27 16d (a+asSin[c+dx])

Result (type 3, 267 leaves):
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1
96d (a+asin[c+dx])

~18 - 4 . ° )
(Cos[% (c+dx)] +Sin[§ (c+dx>])4 (Cos[i (c+dx)] +Sin[§ (c+dx)])2

30Log[Cos[§(c+dx”—5in[%(c+dx)“ Cos[%(c+dx”+sin[§<c+dx)] 2+

30Log[Cos[§(c+dx”+$in[§(c+dx)“ Cos[%(c+dx)}+sin[%<c+dx)] 2+

+

3 (cos[2 (cvdx)]+sin[ (crdx)])’ 12(Cos[§(c+dx)]+sin[§(c+dx)”2]
(Cos{i (c+dx) ] —Sin[i (c+dx)])4 (Cos[i (c+dx) ] —Sin[% (c+dx)])2

Problem 68: Result more than twice size of optimal antiderivative.

Cos[c+dx]?
J dx
(

a+aSin[c+dx])2

Optimal (type 3, 34 leaves, 2 steps):

X 2Cos[c+dx]

a2 d (a2 +a?sin[c+dx])

Result (type 3, 75leaves):

|

Cos[% (c+dx” +Sin[§ <c+dx>] 3

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

]/ (azd <1+Sin[c+dx])2))

Problem 70: Result more than twice size of optimal antiderivative.

Sec[c +dX]
J dx
(

a+aSin[c+dx])2

Optimal (type 3, 60leaves, 4 steps):
ArcTanh[Sin[c+dXx]] 1 1

4a%d 4d(a+asin[c+dx])2 4d (a?+a%sin[c+dx])

Result (type 3, 139leaves):
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2
+

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

([1

2 2
Log[Cos[i(c+dx)]—$in{%(c+dx)]] Cos[i(c+dx)}+$in[§(c+dx)] ‘.
Log[Cos[i(c+dx)]+$in{%(c+dx)]] Cos[i(c+dx)}+$in[§(c+dx)] 4]/(4

d (a+aSin[c+dxj)2)]

Problem 72: Result more than twice size of optimal antiderivative.

Sec[c+dx]3
J dx
(

a+asSinfc+dx])?

Optimal (type 3, 104 leaves, 4 steps):
ArcTanh[Sin[c +d x]] a

4a%d 12d(a+aSin[c+dx])3
1 1 3

+

8d <a+aSin[c+dx})2 16d (a?-a*sin[c+dx]) 16d (a?+a?sin[c+dx])

Result (type 3, 217 leaves):

2
+

6 + 4 +9 Cos[l(c+dx)]+sin[l(c+dx”
(Cos[%(c+dx”+$in[%(c+dx”)2 ( 2 2

(e vax]]]

12Log[Cos[§ (c+dx)] +Sin[; (c+dx)]]

4

Cos{l (c+dx)]+sin]

12L0g{Cos[1 (c+dx)]-sin]
2 2

<C+dx>]

4

RN R
=N R

Cos[% (c+dx)] +Sin[; (c+dx)]

3 (Cos[i (c+dx)]+sin[> (c+dx)])4

/(48d (a+aSin[c+dx])2)]

(Cos[% (c+dx) ] —Sin[i (c+dx)])2

Problem 76: Result more than twice size of optimal antiderivative.

Cos[c+dx]’
J( dx

a+asin[c+dx])’

Optimal (type 3, 23 leaves, 2 steps):

(a—aSin[c+dx])4

4a’d

Result (type 3, 48 leaves):
1
32a%d

(-28Cos[2 (c+dx)] +Cos[4 (c+dx)]+8 (-7Sin[c+dx] +Sin[3 (c+dx)]))
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Problem 80: Result more than twice size of optimal antiderivative.

J Cos[c+dx]3

(a+aSin[c+dx])3

dx

Optimal (type 3, 39leaves, 3 steps):
Log[1+Sin[c+dx]] 2

add d(a®+a’sin[c+dx])

Result (type 3, 89 leaves):
4
[2 Cos[l (c+dx) ] +Sin[l (c+dx) ]
2 2

(—l—Log[Cos[i (c+dx)] +Sin[% (c+dx)]] (Cos[% (c+dx)] +Sin[§ (c+dx)]

1)/

(a+aSin[c+dx1>3>

Problem 81: Result more than twice size of optimal antiderivative.

Cos[c+dx]?
J( dx

a+aSin[c+dx])?

Optimal (type 3, 27 leaves, 1step):

Cos[c+dx]3

3d (a+aSin[c+dx])?
Result (type 3, 66 leaves):
[(3Cos[1 (c+dx)] +Cos[i (c+dx”

2 2
<3a3d (1+Sin[c+dx])3>

Cos[% (c+dx)] +Sin[§ (c+dx)]

1/

Problem 83: Result more than twice size of optimal antiderivative.

J Sec[c +dx] dx

(a+aSin[c+dx])3

Optimal (type 3, 82leaves, 4 steps):
ArcTanh[Sin[c +d x]] 1

8ad 6d (a+asSin[c+dx])’
1 1

8ad (a+asin[c+dx])®> 8d(a’+a*sSin[c+dx]|

Result (type 3, 167 leaves):
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2 4

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

_([4+3

) 5 +3 Cos[%(C+dXH+Sin[§<C+dX)] +
3Log[Cos[§(c+dx)]—$in[%(c+dx)“ Cos[i(c+dx)]+$in[%(c+dx)] °
3Log[Cos[§(c+dx)]+$in[§(c+dx)“ Cos[i(c+dx>]+$in[%(c+dx)] 6]/

(24d (a+aSin[c+dx])3)]

Problem 88: Result more than twice size of optimal antiderivative.

Cos[c+dx]8
J dx
(

a+asSinfc+dx])®

Optimal (type 3, 127 leaves, 5steps):

X 2Cos[c+dx]7 2Cos[c+dx]®
x . _

2 7ad (a+asin[c+dx])’ 5a’d(a+aSin[c+dx])’

2Cos[c+dx]?3 2Cos[c+dXx]
+

3a2d (a?+a?Sin[c+dx])® d(a®+a®Sin[c+dx])

Result (type 3, 263 leaves):

1 9
(Cos[
8

(c+dx)] +Sin| (c+dx)}

N |
N |

105d (a+aSin[c+dx])

[48051n[l (c+dx)] -240

A Cos[l(c+dx)]+sin[l(c+dx)]

2 2

2
+

1(&)5651n[1 (c+dx)] |Cos|
2

1
(c+dx” +Sln[g (c+dx)]

a N R

3

Cos[l (c+dx)]+sin[= (c+dx)]| +976Sin]|

2 2
(Cos[

704Sin[§ (c+dx)] (Cos[l (c+dx)] +Sin[l (c+dx)]

2 2
)

Problem 90: Result more than twice size of optimal antiderivative.

Cos[c+dx]®
J dx
(

a+aSin[c+dx])8

528

N |

(c+dx)]

4
- 488

5

(c+dx)] +Sin[§ (c+dx)} Cos| <c+dx)] +Sin[§ (c+dx” -

N |
N |

6
+

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

2 2

Optimal (type 3, 58 leaves, 2 steps):

Cos[c+dx]’ Cos[c+dx]’

9d (a+asSin[c+dx])® 63ad (a+aSin[c+dx])’
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Result (type 3, 128 leaves):
7

—([315Cos[§ (c+dx)] —189Cos[§ (c+dx) | —63Cos[§ (c+dx) | +9Cos[2 (c+dx)] -
18951n[§ (c+dx)] —10551n[§ (c+dx)] +27Sin[§ (c+dx)] +Sin[§ (c+dx)] /

Cos[1 (c+dx” JrSin[1 (c+dx)]

(504 aéd
2 2

)

Problem 101: Result more than twice size of optimal antiderivative.

JCos[c+dx}7\/a+aSin[c+dx] dx

Optimal (type 3, 97 leaves, 3 steps):

16 (a+aSin[c+dx])*? 24 (a+aSin[c+dx])™?

+
9a%*d 11a°d

] )13/2

12 (a+asSin[c+dx 2 (a+asin[c+dx

] )15/2

13 a%d 15a’d

Result (type 3, 1137 leaves):

35 Cos [ ¢ X} (Cos{g} +Sin[ﬂ) \/a (1+sinfc+dx])

64 d (cOs[i dx] +$in[§+d7x})

35Cos[3jx] (Cos[%] —Sin[“]) \/a (1+sin[c+dx])

192d (Cos [+ 4

21Cos[ij] (Cos[f] +Sin[5—c]) \/a (1+Sin[c+dx])

320d (Cos|

3Cos[7gx} (Cos[%] 7Sin[7°” \/a (1+Sin[c+dx])

64 |Cos|

7Cos[ggx} (Cos[f] +Sin[9C” \/a (1+Sin[c+dx])

576 d (Cos |

7Cos[112ﬂ} (Cos[%]—Sin[lT )\/a (1+sin[c+dx])

704 d (Cos{

Cos[%] (Cos[%]JrSin[lT )\/a (1+sinfc+dx])

832d (Cos |
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Cos[%] (Cos[lzc]—Sm[lT )\/a (1+sin[c+dx])

960d (Cos[ <+ 9] +sin[< 4 &

2

35 (Cos[ﬂ —Sin[ﬂ Sin[dTX} \/a (1+sin[c+dx])

N\n —_

N
e )
35 (Cos 2] +sin[ ¢ ) (1+Sin[c+dx])
N
s ol 41 351

(Cos[%] —Sln[%” Sin[ 29X ] \/a (1+sin[c+dx])

N
320d (Cos[$+ ] +sin[ S+ 2x])

+

7 (Cos[%‘] 7Sin[97c]) Sin[ 29X ] \/a (1+Sin[c+dx])

+

7 (Cos[nc] +Sin[2¢]

)Sin[%} \/a (1+sinfc+dx])
§

.
704 d (Cos{ + dTX} +Sin[§+d7"])

in[c+dx])
832d (Cos[ S+ 9*] +sin[ ¢+ &
(Cos[%]+$1n[152c”51n[15d in[c+dx])

960 d (Cos[i ] . sin[ S+ dTX})

+

Problem 102: Result more than twice size of optimal antiderivative

JCos[c+dx16\/a+aSin[c+dx] dx

Optimal (type 3, 127 leaves, 4 steps):

256 a* Cos[c +dx]’ 64 a3 Cos[c+dx]’

3003d (a+aSin[c+dx])”? 429d (a+aSin[c+dx])°>?

24 a2 Cos[c+dx]7 2acCos[c+dx]’

143d (a+aSin[c+dx})3/2 13d+/a+aSin[c+dx]

Result (type 3, 995 leaves):
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5Cos[3:x} (Cos[“] +Sin[3°” \/a (1+sin[c+dx])

324 (Cos|

3Cos[5‘;)‘} (Cos[s—c] —Sin[s—c” \/a (1+sin[c+dx])

+

cos[202] [cos 2]+ sin[ ]| Ja [ sin(c - dx]]

3524 (cOs[ + 0] +Sin[§+d7xn

<
2

+

5 (Cos[%] —Sin[“]) Sin[24x] \/a (1+sin[c+dx])

32d (COS[ +dx] +Sin[§+dfx}>

+

+

(Cos[gc] +Sin[9c]) Sin[ggx] \/a (1+Sin[c+dx])

48d (Cos |

(Cos[”T‘] 7Sin[lch}) Sin[1dx] \/a (1+sin[c+dx])

+
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(Cos[BT‘] +Sin[132—c}) Sin[”zdx] \/a (1+sin[c+dx])

416d (Cos[ S+ 2] v sin[ S+ 9X])

Problem 108: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JSec[c+dx} va+aSin[c+dx] dx

Optimal (type 3, 40leaves, 3 steps):

> ArcTanh a+aSin[c+d x]
V2 \/a ArcTanh| o ]

d

Result (type 3, 95 leaves):

1 1 d x
~|(2-21) (-1)Y*ArcTanh (— —| (-1)**sec|—
[[(2-24) (-2)“arcranh[ [« | (-2)>*sec[ ]

\/a (1+sinfc+dx]) )/ [d

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

|

Problem 109: Result unnecessarily involves imaginary or complex numbers.

Cos[% (c+dx)] +Sin[§ (c+dx)]

JSec[c+dx}2\/a+aSin[c+dx] dx

Optimal (type 3, 72 leaves, 3 steps):

\/a Ar‘cTanh[ a_Cos[crdx]

V7 farasin(cidx] Sec[c+dx] Va+asSin[c+dx]
+
V2 d d

Result (type 3, 106 leaves):

1
—Sec[c +dXx]
d

Cos[1 (2c+dx)] -sin|

. (2c+dx)} ]

(17 (1+J‘1) (—1)3/4ArcTanh[[§+§) <71>3/4Sec[%]

FNQUPN

Cos[% (c+dx)] 7Sin[% (c+dx)]

)\/a (1+sin[c+dx])

Problem 110: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JSec[c+dx}3\/a+aSin[c+dx] dx

Optimal (type 3, 95leaves, 5 steps):
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3 \/?Ar'cTanh[

a+aSin[c+d x] ]
Neaes 3a +Sec[c+dx]2\/a+aSin[c+dx}

4~/2 d 4d+/a+asSin[c+dx] 2d

Result (type 3, 271 leaves):

-2-(3-31) (—1)1/4Ar‘cTanh[[§+§) (71)3/4Sec[%}

COS[1 (C+dx)] JrS:i.n[1 (C+dx>] +

Cos[l(2C+dX>]+5in[1(2c+dX” 2 2

4 4 }

ZSin[dTX} (Cos[% (c+dx)] +Sin[i (c+dx)])

(Cos[i] —Sin[i” (Cos[% (c+dx)] —Sin[i (c+dx)] 2

_

Cos{l (c+dx)] +Sin[l (c+dx)]

\/a (1+sin[c+dx])
2 2

/ [+ ]

Problem 111: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

jSec[c+dx}4\/a+aSin[c+dx] dx

Optimal (type 3, 137 leaves, 5steps):

S\EArcTanh[ a_Cos[crd x]

A2 +[a+aSin[c+d x] ] 5a2Cos[c+dx}

+

8+/2 d 8d (a+aSin[c+dx])>?
5aSec[c+dX] Sec[c+dx]3+a+aSin[c+dx]
+
6d+a+asSin[c+dx] 3d

Result (type 3, 302 leaves):
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6Sin[d7x] 3 (Cos[ﬂ —Sin[i]) (Cos[% (c+dx)] +Sin[i (c+dx”)

Cos[ 5] +sin[£] Cos[£] +sin[$]

- (15+151)

(71)3/4ArcTanh[(§+ %] (71)3/4Sec[d4—x] (Cos[i (2c+dx) ] 7Sin[41 (2c+dx) ]

]

2+4(Cos[i (c+dx)]+sin[> (C+dx>])2 +

Cos[% (c+dx)] +Sin[§ (c+dx)]

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

/

12 (Cos[i (c+dx)} +Sin[i <C+dx)])2

)

Problem 112: Result unnecessarily involves imaginary or complex numbers.

J\/a (1+Sin[c+dx}>

Cos[% (c+dx)] —Sin[% (c+dx)]

(24d Cos[1 (c+dx)] +Sin[1 (c+dx)]

2 2

JSec[c+dx}5\/a+aSin[c+dx] dx

Optimal (type 3, 149leaves, 7 steps):

35\/?Ar‘cTanh[ a+asin[c+dx] ]

V2 A 35 a2
64+/2 d _96d(a+aSin[c+dx])3/2_
353 N 7aSec[c+dx]? +Sec[c+dx}“\/a+asin[c+dx]
64d+a+aSin[c+dx] 16d+a+aSin[c+dx] 4d

Result (type 3, 179 leaves):

(~420 420 i | (—1)1/4Ar‘cTanh[[§+i—) (_1)3/45ec[%"}
1 o1
] Cos[;(c+dx)]+51n[;(c+dx>]
(-102-7@Cos[2 (c+dx) ] +329Sin[c+dx] +105Sin|3 (c+dx”)/

Problem 113: Result unnecessarily involves imaginary or complex numbers.

[\/a (1+sin[c+dx])

Cos[41(2c+dx>]+Sin[i(2c+dxH 3+

Cos[% (c+dx)] —Sin[% (c+dx)]

Cos[% (c+dx)] +Sin[§ (c+dx)]

(768 d

JSec[c+dx}6\/a+aSin[c+dx] dx

Optimal (type 3, 197 leaves, 7 steps):
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63 \/?Ar'cTanh[ a_Cos[crdx]

V2 +Jarasinfcrdx] 63a2Cos[c+dx] 21a%Sec[c +dx]
. 1282 d _128d(a+aSin[c+dx})3/2_80d(a+aSin[c+dx])3/2+
21aSec[c+dx] . 3aSec[c+dx]3 +Sec[c+dx15\/a+aSin[c+dx]
32d+/a+aSin[c+dx] 10d+a-+aSin[c+dx] 5d

Result (type 3, 191 leaves):

[\/a (1+Sin[c+dx]) [(2520252011) (—1)3/4Ar‘cTanh[[§+§) <—1>3/4Sec[%]
Cos[l(c+dx)]+sin[1(c+dx>] 4+

cOs[l(2c+dx>]75in[1(zc+dxﬂ N )

4 4

}

(649 + 1092 Cos[2 (c+dx) | +315Cos (4 (c+dx)] +1572Sin[c +dx] +420Sin[3 <c+dx)])/
)/

Problem 114: Result more than twice size of optimal antiderivative.

Cos[i (c+dx)] 7Sin[§ (c+dx)]

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

(5120 d
2 2

JCos[c+dx17 (a+asin[c+dx])>?dx

Optimal (type 3, 97 leaves, 3 steps):

16 (a+asSin(c+dx])™? 24 (a+asSin[c+dx])"?

+

11a*d 13a°d
4 (a+asinfc+dx])*? 2 (a+asin[c+dx])""?

5ad 17 a’d

Result (type 3, 865 leaves):
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35Cos[§ (c+dx)} (a (1+Sin[c+dx}))3/2 7Cos[§ (c+dx>] (a (1+Sin[c+dx}>)3/2
- +

64d (Cos[% (c+dx) ] +Sin[% (c+dx”)3 32d (Cos[% (c+dx)] +Sin[§ <c+dx)])3

7Cos[§ (c+dx)] (a(1+Sin[c+dx]))>? Cos[% (c+dx)] (a(1+Sinfc+dx]))>?

160d (Cos[ 2 (c+dx)] +sin[L (c+dx)])> 16d (Cos[L (c+dx)]+sin[t (crdx]])’

5(:05[% (c+dx)] (a(1+Sin[c+dx]))>? Cos[? (c+dx)] (a(1+Sin[c+dx]))>?

352d (Cos[i (c+dx)] +Sin[§ (c+dx)])3 416d (Cos[i (c+dx)] +Sin[i (c+dx)”3

Cos[% (c+dx)] (a(1+Sinfc+dx]))*? 7 Cos[* (c+dx)] (a(1+sinfc+dx]))>? )
640 (Cos[L (c+dx]] +Sin[l (c+dx)])’ 2176d (Cos[L (c+dx)]+sin[L (crdx]])’
355in[2 (c+dx)] (a (1+Sin[c+dx])>3/2+7 (a(1+Sinfc+dx]))*?sin[2 (c+dx]] )
64d (Cos[ (c+dx)]+sin[® (c+dx]])” 32d(Cos[Z (c+dx)]+sin[t (c+dx]])’

7 (a (1+Sin[c+dx]))3/251n[§ (c+dx)] (a (1+sin[c+dx]))*?sin

160d (Cos{% (c+dx)] +Sin[i (c+dx)])3 16 d (Cos[i (c+dx)] +Sin[i (c+dx) ]

5 (a (1+Sin[c+dx}))3/zsin[£ (c+dx)] (a (1+Sin[c+dx}>)3/zsin[12f3 (c+dx)]
3

352d (Cos[2 (c+dx)] +Sin[2 (c+dx]])" 416d [Cos[ (c+dx)]+Sin|

L(c+dx) )3
(a (1+Sin[c+dx]))3/ZSin[%(c+dx” ) (a (1+Sin[c+dx]))>?sin 12—7(c+dx”
640 d (Cos[i (c+dx)] +Sin[% (c+dx)])3 2176 d (Cos[i (c+dx)] +Sin[% (c+dx)])3

Problem 115: Result more than twice size of optimal antiderivative.

JCos[c+dx16 (a+asinfc+dx])>?dx

Optimal (type 3, 159 leaves, 5steps):
4096 a> Cos[c +dx]” 1024 a* Cos[c +d x]’

45045d (a+aSin[c+dx])’? 6435d (a+aSin[c+dx])>?

128 a3 Cos[c +dx]’ 32a%Cos[c+dx]’ 2acCos[c+dx]’+a+aSin[c+dx]

715d (a+aSin[c+dx])*? 195d+/a+asin[c+dx] 15d

Result (type 3, 865leaves):
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45Cos[§ <c+dx)] (a (1+Sin[c+dx]))3/2 25Cos[§ (c+dx>] (a (1+Sin[c+dx}>)3/2

— + —

64 d (Cos[% (c+dx)] +Sin[§ <c+dx)])3 192d (Cos[% (c+dx) ] +Sin[% <c+dx)])3

39Cos[§ (c+dx)] (a(1+Sin[c+dx]))*? 3C05[§ (c+dx)] (a(1+Sin[c+dx]))>?
N _

320d (Cos[ X (c+dx)] +sin[L (c+dx)]) 44sd(cos[§<c+dx)]+sm[§<c+dx>])3

17Cos[2 (c+dx)] (a(1+Sin[c+dx]))*? 3cCos[% (c+dx 1+Sin[c+dx]))3?
5 | J] (af )) 2

576d(Cos[i(c+dx”+sin[i(c+dx )3 704d(Cos c+dx]+Sin[§<c+dx)])3

3Cos[% (c+dx)] (a(1+Sin[c+dx]))>? Cos[% (c+dx)] (a(1+Sin[c+dx]))>?

+

832d(Cos[§(c+dx)}+Sin[%(c+dx )3 960d( l (c+dx ]+Sin[%(c+dx)”3
(2

4SSin[%(c+dx)](a(1+Sin[C+dx])>3/2 5 (2

1+Sinf[c+dx] ))S/ZSin[z (c+dx)]
.
3

64d(Cos[i(c+dx)]+Sin[§<c+dx)])3 192d(Cos c+dx]+Sin[;<c+dx)])

39 (a 1+Sln[C+dX}>)3/ZSin[% (c+dx)] 3 (a (1+Sin[c+dx]))3/25in[§ (c+dx) ]
+ +
3

)

Cos[% (c+dx) ] +Sin[§ (c+dx)]) 448 d (Cos[i (c+dx) ] +Sin[§ (c+dx)])3
) [
)

+

] 3(a(1+sin[c+dx]))*?sin[* (c+dx)]
3 3

704 d (Cos[i (c+dx)] +Sin[§ <C+dx>])

(
(

17 (a (1+Sin[c+dx}>)3/2sin[§ (c+dx
(Cos[i (c+dx) ] +Sin[i (c+dx)]
1

Tlerdx)] (a(1esinicrdx))*sin[3 (c+dx)]
|

832d(Cos[i(c+dxH+Sin[i c+dx)])3 960d(Cos[§<c+dx)]+Sin[i(c+dx)} ’

_—

Problem 121: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx} (a+asin[c+dx])>?dx

Optimal (type 3, 62leaves, 4 steps):

[~ .3/2 a+a Sin[c+dx]
2v2 a APcTanh[ V2 va } 2a+/a+aSin[c+dx]

d d

Result (type 3, 98 leaves):

_([2 (<2+2j1) (—1)1/4Ar‘cTan[(§+ %] (—1)1/4 [1+Tan[i (c+dx) ]

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

]+Cos[§ (c+dx)]+

Sin[l (c+dx”

A Cos[i(c+dx)]+sin[1(c+dx)]

2

Problem 122: Result more than twice size of optimal antiderivative.

JSec[c+dx}2 (a+asin[c+dx])>?dx

)



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 21

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

2aSec[c+dx] vVa+aSin[c+dx]
d

Result (type 3, 67 leaves):

(2 (a (1+sintcax1))*?] /
& |

Problem 123: Result unnecessarily involves imaginary or complex numbers.

Cos[% (c+dx)] —Sin[% (c+dx)]

Cos[% (c+dx)] +Sin{% (c+dx)]

JSec[c+dx}3 (a+asinfc+dx])>?dx

Optimal (type 3, 73 leaves, 4 steps):

3/2 a+aSin[c+dx]
a*/2 ArcTanh [ Neaes ] Sec[c+dx}2(a+aSin[c+dx])3/2

N
2+/2 d 2d
Result (type 3, 134 leaves):

[a

Cos[% (c+dx)] +Sin[§ (c+dx)]+(1+1) (-1)"*ArcTan]

(§+ g] (-1)** (1+Tan[i (c+dx)]

| (-1+sinfc+dx])

Ja(1+Sin[c+dx]) ]/
(c+dx)})2 (Cos[% (c+dx)] +Sin[§ (c+dx)]))

(Zd (Cos[% (c+dx)]-sin]

N |

Problem 124: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}4 (a+asinfc+dx])>?dx

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

a*2 ArcTanh | a_Cos[c+dx]
2+/2°d )
asec[c+dx]a+asin[c+dx] Sec[c+dx]®(a+aSin[c+dx])>?
2d ' 3d

Result (type 3, 130leaves):
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1/1 i
—(—+—) aSec[c+dx]?3
d\l12 12

Cos[% (c+dx)] +Sin[§ (c+dx)] ’

Ja (1+sin[c+dx])

]

1 i
6 (-1)**ArcTanh (— —] _1)3/4
( ) rcTanh | 2+2 ( >

—1+Tan[% (c+dx)]

3

Cos| - (1-1i) (-5+3Sin[c+dx])

(c+dx)] —Sin[% (c+dx)]

N |

Problem 125: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}5 (a+asinfc+dx])>?dx

Optimal (type 3, 127 leaves, 6 steps):

15 33/2 Ar‘cTanh[ a+aSin[c+dx] ]

V2 Va 15 a? X
32+/2 d 32d+/a+asSinfc+dx]
5aSec[c+dx]2+va+aSin[c+dx] Sec[c+dx]* (:’5|+aSin[c+dx])3/2
16d ' 4d

Result (type 3, 161 leaves):

2
1( ! + )aSec[c+dx]4 Cos[l<c+dx)]+sin{l(c+dx”
d\128 128 2 2
\/a (1+sin[c+dx]) [—60(—1)1/4Ar‘cTan[(1+l) (-1)** 1+Tan{l(c+dx” ]
2 2 4

4
+

Cos[% (c+dx)] —Sin[% (c+dx)]

Cos[% (c+dx)] +Sin{% (c+dx)]

(1-1i) (-9+15Cos[2 (c+dx) | +4@Sin[c+dx])

Problem 126: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}6 (a+aSin[c+dx])3/2d1x

Optimal (type 3, 169 leaves, 6 steps):

7 a*/2 ArcTanh | a_Cos[crdx]
V2 +JaraSin[c+dx] 7 a3 Cos[c+dx] 7 a?Sec[c +dx]
- - + +
162 d 16d(a+aSin[c+dx])3/2 12d+/a+aSin[c+dx]
7aSec[c+dx]3+/a+aSin[c+dx] Sec[c+dx]® (a+aSin[c+dx])3/2
+
30d 5d

Result (type 3, 288 leaves):
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1

240d (Cos[% (c+dx)] +Si“[% (C+dx>”5

+ (105 + 105 i ) (-1)3/4

BGSin[l <c+dx)] - 15
2

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

2
+

1 1
ArcTanh [ [— g

- Cos[l<c+dx)]+sin{£(c+dx”

2 2

]

(-1)** (—1+Tan[i (c+dx) ]

24 (Cos[i (c+dx)] +Sln[ (c+dx)

)2 40(Cos[ <c+dx)]+51n (c+dx) )2

)]
(Cos[i(c+dx)] Sin[2 (c+dx) ) (Cos[ (c+dx)]—51n[ (c+dx>])3
]

90 (Cos[i (c+dx)] +Sln[§ (c+dx) )

Problem 127: Result more than twice size of optimal antiderivative.

JCOS[C+dX}5 (a+asinfc+dx])*?dx

Optimal (type 3, 73 leaves, 3 steps):

8 (a+asSin[c+dx])"™? 8 (a+asSin[c+dx])¥? 2 (a+asSin[c+dx])™"?
- +

11a3d 13 a*d 15a°d

Result (type 3, 865 leaves):
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45Cos[§ (c+dx)} (a (1+Sin[c+dx}))5/2 65Cos[3 (c+dx)} (a (1+Sin[c+dx]))5/2

64d (Cos[% (c+dx) ] +Sin[% (c+dx”)5 7 192d (Cos[% (c+dx) ] +Sin[% (c+dx”)5

Cos[i (c+dx)] (a(1+Sin[c+dx]))>? 5Cos[§ (c+dx)] (a(1+Sinfc+dx]))>?

5 5

320d (Cos[2 (c+dx)]+Sin[? (c+dx)]]" 64d[Cos[t (c+dx)]+sin[L (c+dx)]]

5Cos[§ (c+dx)] (a(1+Sin[c+dx]))*>? 5Cos[12—1 (c+dx)] (a(1+Sin[c+dx]))>?

192d (Cos[i (c+dx)] +Sin[§ (c+dx)])5 704 d (Cos[% (c+dx)] +Sin[i (c+dx)”5

5Cos[% (c+dx)] (a(1+Sin[c+dx]))>"? Cos[% (c+dx)] (a(1+Sin[c+dx]))>"?

832d(Cos[§(c+dxH+Sin[%(c+dx)])5 960d( l (c+dx ]+Sin[%(c+dx)”5
(2

4SSin[%(c+dx)](a(1+Sin[C+dx])>5/2 5 (2

+

<c+dx)])5 192d(Cos c+dx]+Sin[;<c+dx)])

1+Sinf[c+dx] ))S/ZSin[; (c+dx)]
64d(Cos[i(c+dx)]+Sin[ >

(a(1+Sinfc+dx]))*>?sin][2 (c+dX)] 5 (a (1+Sin[c+dx}))5/zsin[§ (c+dx)] )
320d (Cos{% (c+dx)] +Sin[i (c+dx)])5 64 d (Cos{% (c+dx) ] +Sin[i (c+dx)])5

5 (a (1+Sin[c+dx]))5/zsin[§ (c+dx)] 5 (a (1+Sin[c+dx]))5/zsin[% (c+dx)]

+ —

192d (Cos[% (c+dx)] +Sin[i (c+dx)])5 704 d (Cos[i (c+dx)] +Sin[§ (c+dx)”5

5 (a (1+Sin[c+dx}))5/ZSin[? (c+dx)] (a (1+Sin[c+dx}))S/ZSin[lz—5 (c+dx)]
(

832d (Cos[i (c+dx)] +Sin[% c+dx)])5 960 d (Cos[i (c+dx)] +Sin[i (Cerx)”5
Problem 128: Result more than twice size of optimal antiderivative.
JCos[c+dx14 (a+asin[c+dx])>?dx

Optimal (type 3, 159 leaves, 5steps):
4096 a> Cos[c +d x]° 1024 a* Cos[c +d x]° 128 a3 Cos[c +d x]°

15015d (a+aSin[c+dx])>? 3ee3d (a+aSin[c+dx])>? 429d~/a+asin[c+dx]

32a2Cos[c+dx]®va+aSin[c+dx] 2aCos[c+dx]® (a+aSin[c+dx])3/2

143d 13d

Result (type 3, 757 leaves):
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9Cos[i (c+dx” (a <1+Sin[c+dx]))5/2 3Cos[% (c+dx” (a (1+Sin[c+dx}))5/2

— + —

8d (Cos{% (c+dx) ] +Sin{§ (c+dx)”5 32d (Cos[% (c+dx)] +Sin[§ (c+dx)])5

29Cos[§(c+dx)] (a (1+Sin[c+dx]))>* 5Cos %(c+dx” (a(1+sinfc+dx]))>?

[
160d (Cos[2 (c+dx)]+Sin[L (c+dx]])" 112d (Cos[L (c+dx]]+Sin[X (c+dx)])”
Cos[% (c+dx)] (a(1+sSin[c+dx]))>? ) 5Cos[% (c+dx)] (a(1+Sin[c+dx]))>? )

48d (Cos[% (c+dx)] +Sin[i (c+dx)”5 352d (Cos[; (c+dx)] +Sin[i (c+dx)])5

Cos[% (c+dx)] (a(1+Sin[c+dx]))*>? 9Sin[i (c+dx)] (a(1+Sin[c+dx]))>"?

+

416d(Cos[§(c+dxH+Sln (c+dx) 8d(Cos[i(c+dx)]+Sin[l<c+dx)])5

3 (a (1+Sin[c+dx])>5/251n[ (c+dx

)])
] 29 (a (1+Sin[c+dx}))5/251n[ (c+dx }

32d(Cos[%<c+dx)]+Sln[ (c+dx) ) 160d(Cos[§(c+dxH+Sln (c+dx)
)

+

112d (Cos[L (c+dx)] +sin[L (c+dx)])> 48d [Cos[% (c+dx +Sin[ (c+dx) °
( {2 2 2

5(a(1+Sin[c+dx}))5/zsin[%(c+dx)] (a(1+Sin[c+dx}>)5/251n[ (c+dx)]
(

)

Problem 132: Result unnecessarily involves imaginary or complex numbers.

)
)
5(a(1+sinfc+dx]))*?sin[Z (c+dx)|  (a(1+ sln[c+dx}))5/251n[ (c+dx”
)
)
}

352d(Cos[§(c+dxH+Sin[i c+dx)])5 416d(Cos[§<c+dx)]+Sln[ (c+dx)

JSec[c+dx} (a+asinfc+dx])*?dx

Optimal (type 3, 86 leaves, 5steps):

4+/2 a52 ArcTanh | L2:asinicrdx]

d d 3d

4a2+/arasin[c+dx] 2a(a+aSin[c+dx])>?

Result (type 3, 126 leaves):
([(a (1+Sinfc+dx]))>? | (24+241) (—1)1/4Ar‘cTan[(1+j—
2 2

|+

(—1)1/4 [1+Tan[1 (c+dx)]

)/

15Cos[§ (c+dx)] -Cos|

N W

o1 .3
(c+dx)] +15$1n[£ (c+dx)] +Sln[; (c+dx)]

Problem 134: Result unnecessarily involves imaginary or complex numbers.

(Bd (Cos[i (c+dx)] +Sin[§ (c+dx)]

JSec[c+dx}3 (a+aSin[c+dx])5/2d1x

Optimal (type 3, 69leaves, 4 steps):
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5/2 a+aSin[c+d x]
a*/2 ArcTanh | NeaNeS ] aSec[c+dx]? (a+aSin[c+dx])>?
+

V2 d d
Result (type 3, 138 leaves):

I+
Ja (1+sinfc+dx]) ]/
(d JJ

Problem 135: Result more than twice size of optimal antiderivative.

—Cos[% (c+dx)] —Sin[% (c+dx>] +(1+1) (—1)1/4Ar‘cTan[
1 1

(—+ f] (—1)1/4 (1+Tan[1 <c+dx)]

2 2 4

| (-1+sin[c+dx])

Cos[i (c+dx)] —Sin[i (c+dx)]

’ (Cos[% (c+dx)] +Sin[§ (c+dx)]

JSec[c+dx}4 (a+asinfc+dx])>?dx

Optimal (type 3, 30leaves, 1 step):
2aSec[c+dx]? (a+asSin[c+dx])*?

3d

Result (type 3, 69 leaves):
(2 (a (1+sintcdx]))*?] /

(Bd (Cos[i (c+dx)] 7Sin[§ (c+dx)]

Problem 136: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}5 (a+aSin[c+dx])5/2d1x

Optimal (type 3, 103 leaves, 5steps):

3a5/2Ar‘cTanh[ a+aSin[c+d x] }

TiE
16+/2 d
3asSec(c+dx]? (a+aSin[c+dx])>? +Sec[c+dx14 (a+asinfc+dx])®>?
16d 4d

Result (type 3, 174 leaves):
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[az\/a (1+sinfc+dx]) 11 Cos | <c+dx)] +3Cos|

N W

(c+dx)]+

(—1)1/4ArcTan[(1+ E) (-1)%* [lJrTan[l (c+dx)]

2 2 )/ 4

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

— N,

1lsin[1 (c+dx)]+(3+31
2

]

(-3+Cos[2 (c+dx)]| +4Sin[c+dx]) —BSin[i (c+dx)]
2

4
(32d

Cos[% (c+dx)] —Sin[% (c+dx)]

|

Problem 137: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx]6 (a+asinfc+dx])>?dx

Optimal (type 3, 139leaves, 5steps):

a2 ArcTanh | a Cos[c+dx]
V2 iJarasinfcrdx] +aZSec[c+dx]\/a+aSin[c+dx} X
4+/2 d 4d
asec(c+dx]® (a+aSin[c+dx])>? +Sec[c+dx1‘5 (a+asin(c+dx])®>?
6d 5d

Result (type 3, 129 leaves):

|+

(15+15 1) (—1)3/4Ar‘cTanh[[§+ %) (-1)%* (—1+Tan[% (c+dx) ]

89-15Cos|2 (c+dx)| -88Sin[c+dx]

(a <1+Sin[c+dx]))5/2J/

2 (cos[2 (cvdx)] -sin[t (crdx)])’
(60d Cos[% (c+dx)] +Sin[% (C+dx)] 5]

Problem 138: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}7 (a+asin[c+dx])>?dx

Optimal (type 3, 159 leaves, 7 steps):

35a%2 ArcTanh|

a+a Sin[c+dx] ]
V2 a 35a° +35a25ec[c+dx}2\/a+asin[c+dx] .

128+/2 d 128d+/a+asSin[c +dx] 192d

3/2 5/2

7aSec[c+dx]* (a+aSin[c+dx]) Sec[c+dx]® (a+aSin[c+dx])
+

48 d 6d

Result (type 3, 176 leaves):
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1/ 1 1 o1 4
—( + ]aZSec[c+dx]6 Cos[= (c+dx) ]| +Sin[= (c+dx) |
d (3072 3072 2 2
\/a (1+sin[c+dx]) (—840(—1)1/4ArcTan[ l+£) (-1)%* [1+Tan{l(c+dx” ]
2 2 4

° Cos[% (c+dx)] +Sin[§ (c+dx)]

+

(Cos[% (c+dx)] —Sin[% (c+dx)]

(1-1) (490 Cos[2 (c+dx)]|+791Sin[c+dx] -15 (10 +7Sin|3 (c+dx)]))]

Problem 139: Result more than twice size of optimal antiderivative.

JCos[c+dx}7 (a+asinfc+dx])’?dx

Optimal (type 3, 97 leaves, 3 steps):

16 (a+aSin[c+dx])*? 24 (a+aSin[c+dx])'?

.
15a*d 17 a°d

] )19/2

12 (a+asin[c+dx 2 (a+asin[c+dx

] )21/2

19 a°d 21a’d

Result (type 3, 1189 leaves):
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91Cos[§ (c+dx” (a (1+Sin[c+dx}))7/2 91Cos[% (c+dx” (a (1+Sin[c+dx]))7/2

128d (Cos[% (c+dx)] +Sin[§ (c+dx)])7 256 d (Cos[% (c+dx) ] +Sin[% (c+dx”)7

7Cos[5 (c+dx)] (a(1+Sinfc+dx]))”? 43Cos[§ (c+dx)] (a(1+Sinfc+dx]))”?

1280d (Cos[ (c+dx)] +sin[X (c+dx)])" 448d [Cos[L (c+dx)]+sin[L (c+dx)]|’

7Cos[ (c+dx)] (a(1+Sin[c+dx]))”* 7Cos[* (c+dx)] (a(1+Sin[c+dx]))”?

2

192d (Cos[i (c+dx)] +Sin[§ (c+dx)])7 512 d (Cos[i (c+dx)] +Sin[i (c+dx)”7

7Cos[% (c+dx)] (a(1+Sin[c+dx]))""? 7Cos[% (c+dx)] (a(1+Sin[c+dx]))"?

+ —

512d(Cos[§(c+dxH+Sln[ (c+dx) )7 3840d(Cos[§(c+dx)}+Sin[%(c+dx)

7 Cos |

)] ]
?7 (c+dx)] (a(1+Sin[c+dx])) /2 7Cos[?9 (c+dx)] (a(1+Sin[c+dx]))
4352d(Cos (c+dx) +Sln[ (c+dx)” 9728d(Cos[§<c+dx)]+sin[i(c+dx>])7
B ) )

Cos[2 (c+dx)] (a(1+Sin[c+dx]))"? 9lsin[1 (c+dx)] (a(1+Sin[c+dx]))""?

+

16752d(Cos[l(c+dx)]+51n[ (c+dx ) 128d(Cos[ (c+dx”+$in[%(c+dx”)7

91 (a

1+Sin[c+dx] ))7/251n[ (c+dx

+

]
] 7 (a (1 +Sln[c+dx]))7/zsin[§(c+dx)]

- +

)
( )
(Cos[ (c+dx]]+sin[X (c+dx)]) 1280d(Cos[ (c+dx)]+sin[2 (c+dx)])’
43 (a (1+Sin[c+dx] ))7/251n[ (c+dx)] 7 (a(1+sinfc+dx]))”*sin[2 (c+dx)]
(cos[2 (c+dx)]+sin[X (c+dx]])’

448d 192d(Cos (c+dx)]+sin[ (c+dx)])7

5 (c+dx”

7 (a (1+Sln[c+dx]))7/251n[£ (c+dx)] 7 (a (1+Sin[c+dx]))7/251n[
7

512d (Cos{% (c+dx) ] +Sln[% (c+dx)]) 512 d (Cos[% (c+dx)] +51n[% (c+dx)”

7 (a(1+Sinfc+dx] )7/251n[g (c+dx)

- 7 (a (1+Sin[c+dx))7/251n{%(c+dx)

7 (a (1+Sin[c+dx] )7/251n[ (c+dx)

1) ] ]
3840d(Cos[ (c+dx)] +sin[2 (c+dx) )7 4352d(Cos[§<c+dx)]+sin[z(c+dx>])
1) ] ]

) )7 ]

9728d(Cos[ (c+dx]+51n (c+dx)

Problem 140: Result more than twice size of optimal antiderivative.

JCos[c+dx}6 (a+asin[c+dx])”?dx

Optimal (type 3, 223 leaves, 7 steps):
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131072 a’ Cos[c +dx]’ 32768 a° Cos[c +dx]’ 12288 a° Cos[c +dx]’

969969d (a+aSin[c+dx])’?> 138567d (a+aSin[c+dx])** 46189d (a+aSin[c+dx])>?

1024 a* Cos[c +d x]” 64a3Cos[c+dx]’+va+aSin[c+dx]
4199d+/a+aSin[c+dx] 323d
48a2Cos[c+dx]’ (a+aSin[c+dx])>? 2aCos[c+dx]’ (a+aSin[c+dx])>?
323d ) 19d

Result (type 3, 1081 leaves):

143Cos[% (c+dx)] (a(1+Sin[c+dx]))”? 13Cos[% (c+dx)] (a(1+Sinfc+dx]))”"?

)
128d (Cos[i (c+dx)] +Sln[ (c+dx ”7 128d (Cos[i (c+dx)] +Sin[§ (c+dx”)7

1)

)
13Cos[* (c+dx)] (a (1+Sin[c+dx]))"? 23Cos[§(c+dx)](a(1+51n[c+dx}))7/2
64d (Cos[L (c+dx)]+sin[L (c+dx)])" 4484 [cos[L (c+dx]]+Sin[L (c+dx)])’

7Cos[§ (c+dx)] (a(1+Sin[c+dx]))"? 19Cos[12f1 (c+dx)] (a(1+Sin[c+dx]))""?

192d (Cos{% (c+dx)] +Sin[l (c+dx)] )7 704 d (Cos{% (c+dx)] +Sin[§ (c+dx)])7

7Cos{% (c+dx)] (a(1+Sinfc+dx]))”? Cos[% (c+dx)] (a(1+Sinfc+dx]))”? )
3328 Cos[2 (c+dx)] +Sin[2 (c+dx”)7 256d (Cos[2 (c+dx)] +sin[2 (c+dx)])’
7 Cos [ 7/2 Cos[%(c+dx)] (a(1+sinfc+dx]))”?

7(c+dx”(a(1+51n [c+dx])) )
4352d(Cos[i(c+dx)]+Sln[ (c+dx)}) 4864d(Cos[i(c+dx)]+sin[i(c+dx>]

143Sin[§ (c+dx)] (a(1+Sin[c+dx] )) 13 (a (1+Sin[c+dx]))7/25in[i (c+dx)
128d(Cos[§(c+dx)]+Sln[ (c+ )” 128d(Cos[§(c+dx)]+Sin[§(c+dx)”
13 (a (1+Sin[c+dx}>)7/25in[z(c+dx)] _23 (a (1+Sin[c+dx]))7/zsin[§<c+dx)]

64 d (Cos[i (c+dx)] +Sin[§ <c+dx)])7 448d (Cos[% (c+dx)] +Sin[l (c+dx)])

7 (a(1+sinfc+dx]))”?sin[2 (c+dx)] 19 (a (1+Sin[c+dx]))"?sin[% (c+dx)]
7

192d(Cos[%(c+dx”+$in[%(c+dx)] (c+dx)])

|” 7ead(Cos[% (c+dx)]+sin[}
7 (a(1+sinfc+dx]))"?sin[2 (c+dx)] 7 (a(1+sinfc+dx]))”?sin[2 (c+dx)] 7
3328 (Cos[ X (c+dx)] +Sin[X (c+dx)])" 256d (Cos[L (c+dx)]+Sin[ (c+dx]])’
7 (a(1+Sinfc+dx]))”?sin[* (c+dx)] ) (a(1+sinfc+dx]))"*sin[Z (c+dx)]
4352d (Cos[X (c+dx)] +sin[® (c+dx]])’ 4864d [Cos[L (c+dx]]+Sin[2 (c+dx)]|’

Problem 141: Result more than twice size of optimal antiderivative.

JCOS[C+dX}5 (a+asin[c+dx])”?dx
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Optimal (type 3, 73 leaves, 3 steps):

1 )17/2

8 (a+asSin[c+dx])™?

8 (a+asSin[c+dx
- +

13ad 15 a*d 17 a>d

])15/2 2 (a+asin[c+dx

Result (type 3, 865leaves):
55Cos[% (c+dx)] (a(1+Sin[c+dx]))”"? 11Cos[§ (c+dx)] (a(1+Sinfc+dx]))”"?

64d (Cos[i (c+dx)] +Sin[i (c+dx)”7 24 d (Cos[i (c+dx)] +Sin[i (c+dx)])7

Cos[2 (c+dx a(1l+Sin[c+dx] 772 3Cos|[Z (c+dx a (1l+Sin[c+dx] 7/2
[2 2

20d (Cos[% (c+dx) ] +Sin[% (c+dx)”7 32d (Cos[% (c+dx) ] +Sin[% (c+dx)”7

5Cos[§ (c+dx)] (a(1+Sinfc+dx]))”"? Cos[% (c+dx)] (a(1+Sin[c+dx]))”?

N
96d(Cos[§(c+dx)]+Sln (c+dx) ’

104d(Cos[§(c+dx”+sin[i(c+dx)])7
7Cos[* (c+dx)] (a (1+Sin[c+dx]))""? Cos[17 (c+dx)] (a(1+Sin[c+dx]))"?

(C+dx>])

1)
)
1920d(Cos[i(c+dx)]+Sln[ (c+dx)” 2176d Cos[i(c+dx)]+sin[§
SSSin[%(Cerx)]( (1+sin[c+dx] ))7/2 11 (a (1+Sin[c+dx]))7/zsin[§<c+dx)]
]

+
7

64 d (Cos[% (c+dx)] +Sln[ (c+dx) ) 24d (Cos[l (c+dx)] +Sin[% (c+dx>”7

(a (1+Sin[c+dx]))7/251n[§ (c+dx) 3( (1+51n[c+dx]))7/251n[§ (c+dx

7
2

]
20d(Cos[§(c+dx)]+Sln l (c+dx) )
5 (a (1+Sin[c+dx]))7/251n[ (c+dx) ] (a(1+sinfc+dx]))”?sin[* (c+dx

)7

)
32d(Cos <c+dx)]+sin[i(c+dx)”
)
]

96d(Cos[i(c+dx)]+Sln (c+dx) 104d(Cos 2(c+dx”+sin[;(c+dx)

7 (a (1+Sin[c+dx]))7/251n[1? (c+dx)] (a (1+Sin[c+dx}))7/251n[

+

1920d (Cos[2 (c+dx)] +sin[ (c+dx)]]” 2176d [cos[L (c+dx)] +sin[L (c+dx)])’

Problem 142: Result more than twice size of optimal antiderivative.

JCos[c+dx}4 (a+asinfc+dx])’?dx

Optimal (type 3, 191 leaves, 6 steps):
16384 a® Cos[c +d x]° 4096 a° Cos [c +d x]°

45045d (a+aSin[c+dx])>? 9009d (a+aSin[c+dx])*?

512 a*Cos[c+dx]® 128 a3 Cos[c+dx]®>+a+aSin[c+dx]

1287d+/a+aSin[c +dx] 429d

3/2 5/2

8a2Cos[c+dx]® (a+aSin[c+dx])

394 . 15 d

2aCos[c+dx]® (a+aSin[c+dx])
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Result (type 3, 865 leaves):
99Cos[i (c+dx)] (a(1+Sinfc+dx]))”? 11Cos[% (c+dx)] (a(1+Sin[c+dx]))”?

— + —

64 d (Cos[i (c+dx)] +Sin[§ <c+dx)])7 192d (Cos[i (c+dx)] +Sin[§ <c+dx)])7

77COS[3 (c+dx)] (a(1+Sin[c+dx]))""? 43cOs[§ (c+dx)] (a(1+Sin[c+dx]))"?

320d (Cos[i (c+dx)] +Sin[§ (c+dx)])7 _448d (Cos[i (c+dx)] +Sin[§ (c+dx)])7 _

7Cos[§ (c+dx)] (a(1+Sin[c+dx]))”* 17Cos 1?(CerxH (a(1+sinfc+dx]))”"?

576 d (Cos[% (c+dx)] +Sin[§ (c+dx)])7 704 d (Cos[% (c+dx)] +Sin[% (c+dx)])7

+

7Cos[? (c+dx)] (a(1+Sinfc+dx]))”* Cos[® (c+dx)] (a(1+Sin[c+dx]))”?

~

832d (Cos[i (c+dx” +Sin[i (c+dx)])7 960 d Cos[i <c+dx)] +Sin[§ (c+dx”

9951n[%(c+dx)] (a(1+sinfc+dx]))”? 11 (a 1+Sin[c+dx]))7/zsin[3<c+dx

2

77 (a (1+Sin[c+dx}>)7/zsin[§(c+dx)] 43 (a 1+Sin[c+dx]))7/zsin[z<c+dx]
7 7

+

| )

( )

64d (Cos[ (c+dx)]+sin[L (c+dx]])" 1924 (cos[L (c+dx]]+Sin[L (c+dx)]]

( )

320d (Cos[2 (c+dx)]+sin[2 (c+dx]]]" 448d (Cos[L (c+dx)]+Sin[? (c+dx)]]
(

7 (a (1+Sin[c+dx]))7/zsin[§ (c+dx)] 17 (a 1+Sin[c+dx])>7/zsin[12—1 (c+dx) ]
576 d (Cos[i (c+dx)] +Sin[% (c+dx)])7 704 d (Cos[i (c+dx)] +Sin[% (c+dx)])7
7 (a (1+Sin[c+dx]))7/25in[£ (c+dx)] (a (1+Sin[c+dx}>)7/ZSin[12—5 (c+dx)]

+

832d (Cos{% (c+dx)] +Sin[% (c+dx)])7 960 d (Cos[% (c+dx) ] +Sin[% (c+dx)”7

Problem 143: Result more than twice size of optimal antiderivative.

JCos[c+dx}3 (a+asinfc+dx])”?dx

Optimal (type 3, 49 leaves, 3 steps):

4 (a+asin[c+dx])™? 2 (a+asSin[c+dx])™/?

11 a%d 13a3d

Result (type 3, 757 leaves):
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9Cos[Y (c+dx a(l1+Sin[c+dx] 772 21cCos|2 (c+dx a (1l+Sin[c+dx] 7/2
5 | )] (3 ) 2

8d (Cos[% (c+dx)] +Sin[% <c+dx)])7 32d (Cos[% (c+dx)] +Sin[% (c+dx)”7

5Cos[§ (c+dx)] (a (1+Sin[c+dx1))7/2 Cos[i (c+dx)] (a(1+Sinfc+dx]))”?

324 [cos[ 2 (cdx)] - sin[2 (crdx)])” 16d [cos[ (crdx)] +sin[L(crdx)])]

Cos[% (c+dx)] (a(1+sSin[c+dx]))”? 7Cos[% (c+dx)] (a(1+Sin[c+dx]))""?

)
) +
)
)

16d (Cos[% (c+dx)] +Sln[ (c+dx ” 352d (Cos[i (c+dx)] +Sin[i (c+dx)])7

Cos[%(CerxH( (1+sin[c+dx] ) 951n[i(c+dx)] (a (1+Sin[c+dx]))7/2

+ +

416 d (Cos [2 (c+dx }+Sin[%(c+dx)])7 8d(Cos[%(c+dx)]+Sin[§<c+dx)])7

21 (a (1+Sin[c+dx] ))7/25in[%(c+dx)] 5 (a (1+Sin[c+dx}))7/zsin[z (c+dx”

dx)])
ax)]
)

32d (Cos[i (c+dx)] +Sin[i <c+dx)])7 32d (Cos[i (c+dx” +Sln[i(
2 (e

16d (Cos[% (c+dx)] +Sin[% (c+dx)”7 7 16d (Cos[% (c+dx)]+sin[2 (c+dX)

(a (1+Sin[c+dx]))7/zsin[§ (c+dx)] (a(1+sin[c+dx] ))7/251n[

7

7 (a (1+Sin[c+dx}))7/zsin[12f1 (c+dx)] (a (1+Sin[c+dx}>)7/zsin[?3 (c+dx)]
(

+

352d (Cos[% (c+dx)] +Sin[i c+dx)])7 416 d (Cos[i (c+dx)] +Sin[§ (c+dx)”7
Problem 144: Result more than twice size of optimal antiderivative.
JCos[c+dx]2 (a+asinfc+dx])’?dx

Optimal (type 3, 159 leaves, 5steps):
4096 a° Cos [c +d x]3

3465d (a+aSin[c+dx])>?

1024 a* Cos[c +d x]3 128 a3 Cos[c+dx]3+va+aSin[c+dx]

1155d+/a+aSin[c +dx] 231d

32aCos[c+dx]3 (a+aSin[c+dx])>? 2aCos[c+dx]3 (a+aSin[c+dx])*?

99d 11d

Result (type 3, 649 leaves):
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21Cos[i <c+dx)] (a (1+Sin[c+dx]))7/2 Cos[% (c+dx)] (a (1+Sin[c+dx]))7/2

8d (Cos[% (c+dx) ] +Sin[% (c+dx)”7 78d (Cos[% (c+dx)] +Sin[% (c+dx)”7

21Cos[§ (c+dx)] (a(1+Sinfc+dx]))”? 19Cos[§ (c+dx)] (a(1+Sin[c+dx]))”?

- +

7 7

80d (Cos[2 (c+dx)]+sin[L (c+dx)])" 112d(Cos[? (c+dx]]+Sin[L (c+dx)]]

7Cos[§ (c+dx)] (a(1+Sin[c+dx]))"? Cos[% (c+dx)] (a(1+Sin[c+dx]))""?

144 d (Cos[i (c+dx)] +Sin[§ (c+dx)])7 176 d (Cos[% (c+dx)] +sin[2 (c+dx)”7

21$in[% (c+dx)] (a (1+Sin[c+dx]))7/2 (a (1+Sin[c+dx}>)7/zsin[

8d (Cos[% (c+dx)] +Sin[§ (c+dx>])7 8d (Cos[% (c+dx)] +Sin[§ c+dx>])7

21 (a (1+Sin[c+dx}>)7/25in[§ (c+dx)] 19 (a <1+Sin[c+dx]))7/zsin[§ (c+dx)]
7

80 d (Cos[i (c+dx)] +Sin[i <c+dx)])7 112d (Cos[i (c+dx)] +Sin[i <c+dx)]

+

)
)
7 (a (1+Sin[c+dx]))7/zsin[§ (c+dx)] (a (1+Sin[c+dx}>)7/25in[% (c+dx)]
)

144d (Cos{% (c+dx)] +Sin[i (c+dx)])7 176 d (Cos[% (c+dx)] +Sin[% (c+dx) ]

Problem 146: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx} (a+asinfc+dx])’?dx

Optimal (type 3, 110leaves, 6 steps):
a+aSin[c+d x] }

V7 3 ~8a*Va-+asin[c+dx]
d d

3/2

8+/2 a’/2 ArcTanh [

4a% (a+aSin[c+dx]) >/2

3d 5d

2a(a+asin[c+dx])

Result (type 3, 165leaves):

([33 (1+Sin[c+dx])3\/a (1+sin[c+dx])
((480+480 i) (—1)1/4Ar‘cTan[(1+ ji] (-1)* (1+Tan[

S (c+dx) ][]+

1
4

330@5[% (c+dx)] —35(:05[3 (c+dx)] —3Cos[§ (c+dx)] +33GSin[§ (c+dx)]+

/s

Problem 148: Result unnecessarily involves imaginary or complex numbers.

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

3SSin[i(c+dX)]—3Sin[E<C+dx>] 2 2

2 2

)

JSec[c+dx13 (a+asin[c+dx])”?dx
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Optimal (type 3, 91 leaves, 5steps):

3+/2 a7/2 ArcTanh [ L32sinictdx]
o

+

d

3a3+v/a+asSin[c+dx] aSec[c+dx]? (a+aSin[c+dx])5/2
.

d d

Result (type 3, 159 leaves):
[a3\/a (1+sinfc+dx])

1 3 .1 . 1/4
(BCOS{Z(c+dx)l]+Cos[2(c+dx)]+3$1n[2(c+dx”—(6+61) (-1)
Ar‘cTan[[1+£) (—1)1/4 [1+Tan{l (c+dx)]

-1+ 51 d - Si
S5 " | (-1+sin[c+dx]) -Sin|

§ |

Problem 150: Result unnecessarily involves imaginary or complex numbers.

<C+dx)]

|/

N W

Cos[% (c+dx)] 7Sin[§ (c+dx)] ’ (Cos[1 (c+dx)] +Sin[1 (c+dx)]

2 2

JSec[c+dx}5 (a+aSin[c+dx])7/2d1x

Optimal (type 3, 106 leaves, 5 steps):

Si d
a7/2 Ar‘cTanh[ a+aSin[c+dx] }

) V2 s
82 d
a?Sec[c+dx]? (a+aSin[c+dx])>? aSec[c+dx]* (a+aSin[c+dx])*?
8d : 2d

Result (type 3, 172leaves):

—([a3\/a (1+sinfc+dx]) —7Cos[§ (c+dx) | +Cos[§ (c+dx)] -
§+j—) (-1)** (1+Tan[

cren])/

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

7Sin[§ (c+dx)]+ (1+1) (-1)Y*ArcTan|

L levax]]]]

)

(-3+Cos[2 (c+dx) ] +4Sin[c+dx]) —Sin[E (c+dx)]
2

4

(16d Cos[% (c+dx)] 7Sin[§ (c+dx)]

Problem 151: Result more than twice size of optimal antiderivative.

JSec[c+dx}'5 (a+aSin[c+dx])7/2d1x

Optimal (type 3, 30leaves, 1step):



36 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

2aSec[c+dx]° (a+aSin[c+dx])5/2

5d

Result (type 3, 69 leaves):
(2 (a (1+Sin[c+dx}))7/2)/
(Sd (Cos[

5

N |

(c+dx)] —Sin[i (c+dx)}

Cos[% (c+dx)] +sin|

N |

eax)]]]

Problem 152: Result unnecessarily involves imaginary or complex numbers.

jSec[c+dx}7 (a+asinfc+dx])’?dx

Optimal (type 3, 135leaves, 6 steps):

5 57/2 Ar‘cTanh[ a+aSinfc+dx] }
V2 Ja

64+/2 d 64d

5a?Sec[c+dx]? (a+asSin[c+dx])*?

+

5asSec(c+dx]* (a+aSin[c+dx])*? Sec[c+dx]® (a+aSin[c+dx])’?
+

48 d 6d

Result (type 3, 205leaves):

[a3\/a (1+sinfc+dx])

(198Cos[l (c+dx)] +85Cos[i (c+dx) ] —15Cos[E (crdx)] - (60+601) (-1)**

2 2 2
Ar‘cTan[[§+§ (-1)%* [1+Tan[i(c+dx” ] Cos[i(c+dx”—Sin[§(c+dx)] 6+
19851n[§(c+dx>]—SSSin[z(c+dx)]—15$in[§(c+dx)] /
(768d(Cos[i(c+dx)]Sin[;(c+dx)])6 Cos[%(c+dx”+$in[§(c+dx)] )

Problem 153: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}8 (a+asin[c+dx])”*dx

Optimal (type 3, 171 leaves, 6 steps):
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a’/2 ArcTanh | —afoslesdx]
) VZ +[arasinfcidx] .
8/2 d
a*Sec(c+dx]a+asSin[c+dx] a2Sec[c+dx]? (a+aSin[c+dx])>?
8d ' 12d "

5/2 7/2

asSec[c+dx]® (a+aSin[c+dx]) Sec[c+dx]” (a+aSin[c+dx])
+

lod 7d

Result (type 3, 139leaves):
[(a (1+sin[crdx]))”?
i

((1@5+105 i) (—1)3/4Ar‘cTanh[[§+E) (-1)°* (—1+Tan[% (crdx)]

|+

(2286 - 770 Cos [2 (c +dx) | - 2471Sin[c +dx] +105Sin |3 <c+dx)])/

[4 1))/

Cos |

Cos[% (c+dx)] —Sin[% <c+dx)]

(840d (c+dx)]+Sin[

N |
N |

crax)])]

Problem 154: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JSec[Cerx}9 (a+asinfc+dx])’?dx

Optimal (type 3, 191 leaves, 8steps):

315 a’/2 ArcTanh |

a+aSin[c+dx] }

V2 a 315 at
- +
2048+/2 d 2048d+/a+asSin[c+dx]
105a3Sec[c+dx]2+/a+asSin[c+dx] 21a?Sec[c+dx]* <a+aSin[c+dx}>3/2
+ +
1024 d 256d

5/2 7/2

3asec[c+dx]® (a+aSin[c+dx]) Sec[c+dx]® (a+aSin[c+dx])
+

32d 8d

Result (type 3, 735leaves):
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(a (1+Sin[c+dx]))7/2

16 [cos( 1 (co0) ] sinld (ceax) ]|
) (71>1/4Ar'cTan[(§+ %] (*1)1/4Sec[i <c+dx)]

] (a (1+Sin[c+dx])>7/2)/
7] + (a (1+Sin[c+dx}>)7/z/

7

( [ 315 3151

2048 2048

Cos[41 (c+ dx)} Sin[1 (c+dx)]

4

Cos| (c+dx) Sln[1<c+dx)]
2

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

1
16 Cos (c+dx) Sin[—(c+dx”
2 2

.
e :
(5 (a (1 Sinfc+ dx])>7/2)/

{64d (Cos[% (c+dx)] —Sin[% (c+dx)]

(41 (a (1+Sin[c+dx}>)7/2)/

Cos[% (c+dx)] 7Sin[§ (c+dx)]

(187 (a (1+Sin[c+dx]))7/2)/

Cos[1 (c+dx)] 7Sin[l (c+dx)]

2 )/

i Cos[% (c+dx)] +Sin[§ (c+dx)]

’ Cos[1 (c+dx)] +Sin[l (c+dx)]

[512d
2 2

Cos[% (c+dx)]+sin[= (c+dx) ]

[2048 d

(Sin[% (C+dX)] (a (1+Sin[C+dX])>7/z

[Sd CoS[i(c+dx>}*5in[%(C+dx)] 8 COS[%(“dX)]*Sin[%(mdx)] 7]+
(5Sin[§(c+dx)} (a (1+Sin[C+dx]>)7/z)/

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

[32d(Cos[1(c+dx)]Sin[l(C*dXH)6 N 2

2 2

3
3

(4lsin[§<c+dx)] (a (1+Sin[C+dX]>>7/z]/
[256d COS[i(C+dX>]*Sin[%(c+dx)] ) cOs[i(c+dx)]+sin[§(c+dx)}

(187Sin[§ (c+dx)] (a (1+Sin[c+dx]))7/2)/
[1024d Cos[%(c+dx)]—$in[§(c+dx)] ’ Cos[%(c+dx”+$in[§(c+dx)]

Problem 155: Result unnecessarily involves imaginary or complex numbers.

JSec[c+dx}16 (a+asin[c+dx])”*dx

Optimal (type 3, 233 leaves, 8steps):



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 39

11 a7/2 Ar‘cTanh[ a Cos[c+dx]
V2 [ataSin[crdx] 11a°Cos[c+dx] 11 a*Sec[c +dx]
- - + +
642 d 64d (a+asSin[c+dx])*>? 48d+a+asin(c+dx]
11a®Sec[c+dx]3+/a+asin[c+dx] 11a2Sec[c+dx]® (a+aSin[c+dx])>?

+ +

120d 140d

11aSec[c+dx]7 (a+asSin[c+dx])>? sec[c+dx]® (a+aSin[c+dx])’?

+

126d 9d

Result (type 3, 388 leaves):
1

20160d (Cos[? (c+dx)] +sin[2 (C+dxm9

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

63(a51n[1 (c+dx)]-315
2

Cos
A [

N |

+ (3465 +34651) (-1)°"*

2
+

ArcTanh | [l+ E) (-1)%* [—1+Tan[

o1
S5 (c+dx)]+sin[~ (c+dx) ]

1
<C+dx)] ; 5
( )*

]

Cos |

1
4
1120 (Cos[i (c+dx)] +Sln[ (c+dx

])2+1440 (Cos[i c+dx)] +Sln[ (c+dx
9

) )
(Cos[i(c+dx)]751n (c+dx) ) (Cos[l(c+dx)]751n (c+dx) )

1512 (Cos{i (c+dx) ] +Sin[i (c+dx)])2+1680 (Cos[ (c+dx) ] +51n[ (c+dx)])

(Cos[i (c+dx)] 7Sin[§ (c+dx)” (Cos[ (c+dx)] 751n[ (c+dx”)

+

3150 (Cos[% (c+dx)]+sin[> <C+dx)])2

cos[ 1 (v dx)] -sin(} (e x| ](”““”“+dx1>>m

Problem 161: Result more than twice size of optimal antiderivative.

Cos[c+dx]?
J dx

va+asSin[c+dx]

Optimal (type 3, 30leaves, 1step):

2acCos[c+dx]3

3d (a+aSin[c+dx])>?

Result (type 3, 67 leaves):

[[2

(Bd\/a (1+sin[c+dx]) ))

Cos[l (c+dx” —Sin[l <c+dx)] ’

5 5 Cos[l(c+dx”+sin[1(c+dx)]

2 2

|/
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Problem 163: Result unnecessarily involves imaginary or complex numbers.

J Sec[c +dx]
va+aSin[c+dx]

dx

Optimal (type 3, 60leaves, 4 steps):

Ar‘cTanh[ a?'cinv[c_mx] } 1
2 Va

2 +/a d d+va+asSin[c+dx]

Result (type 3, 76 leaves):

1o (L) (2 areTan[ [ o] (<)M (1 Tan [ (crdx) ] ]

)/ (d\/a (1+sin[c+dx]) )

Cos[% (c+dx)] +Sin[§ (c+dx)]

Problem 164: Result unnecessarily involves imaginary or complex numbers.

J Sec[c+dx]?
va+asSin[c+dx]

dx

Optimal (type 3, 102 leaves, 4 steps):

3 ArcTanh| a_Los crdx.
V2 +Ja+aSin[c+dx] 3acCos[c+dx] Sec[c +dx]
- - +
42 a d 4d (a+asSin[c+dx])*? d+/a+asin[c+dx]

Result (type 3, 118leaves):

]

Sec[c +dx] (—1— (3+31) (—1)3/4Ar‘cTanh[(l+i—] (-1)%* [—1+Tan[l (c+dx) ]
2 2 4

2

Cos[% (c+dx)] —Sin[i (c+dx)] Cos[% (c+dx)] +Sin[§ (c+dx)]

)/ (4d\/a (1+Sin[c+dx]) ))

3Sin[c+dx]

Problem 165: Result unnecessarily involves imaginary or complex numbers.

J Sec[c+dx]?
va+aSin[c+dx]

dx

Optimal (type 3, 116 leaves, 6 steps):
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5 ArcTanh { :{a+a Sin[c+d x] ]

V2 va - 5a B
8+/2 +/a d 12d (a+asinf[c+dx])*?
5 Sec[c+dx]?

+

8d+a+aSin[c+dx] 2d+a+aSin[c+dx]

Result (type 3, 108 leaves):

[(739739 i) (-1)%*

Ar‘cTan[

}

Sec[c+dx]? (11+15Cos |2 (c+dx) ] -20Sin[c+dXx])

o e Tan[ (e vax)]

- Cos[l(c+dx”+$in[§(c+dx)]

2

/(48d\/a (1+Sin{c+dx]) )

Problem 166: Result unnecessarily involves imaginary or complex numbers.

dx

J Sec[c+dx]*
va+asSin[c+dx]

Optimal (type 3, 162 leaves, 6 steps):

35 ArcTanh | a cos.crdx]
V2 +/a+asin[c+dx] 35aCos[c+dx]
642 a d 64d (a+asSin[c+dx])>?
7aSec[c+dx] 35Sec[c +dx] Sec[c+dx]3

+

.
24d (a+aSil'1[C+dX])3/2 48d+/a+asSin[c+dx] 3d+a+aSin[c+dx]

Result (type 3, 117 leaves):

[(42@+420 i) (-1)%*

Ar‘cTanh[(lJr—] 3/4[ 1+Tan| c+dx” ] Cos[l(c+dx”+sin[1<c+dx)] +
2 2 2
Sec[c+dx]> (102 + 70 Cos |2 (c+dxH +329Sin[c+dx] +105Sin|3 (c+dx)])]/

(768d\/a (1+Sin{c+dx]) )

Problem 167: Result unnecessarily involves imaginary or complex numbers.

dx

j Sec[c+dx]®
Ja+aSin[c+dx]

Optimal (type 3, 175leaves, 8 steps):
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63ArcTanh[ a+aSin[c+d x] }

JZ Va 21a 9aSec[c+dx]?
1282 a d 64d (a+asin[c+dx])*? 4ed (a+aSin[c+dx])>?
63 63 Sec[c+dx]? Sec[c+dx]*
+ +

128d+/a+aSin[c+dx] 160d~/a+asSin[c +dx] 4d~/a+asSin[c+dx]

Result (type 3, 130leaves):

1 i 1
~315-315i) (-1)Y*ArcT (7+7] -1 1/4(1+T =
{ i) (1) aneTan [ | (<2 [1+Tan]

(c+dx)] ]

Cos[% (c+dx)] +Sln[§ (c+dx)]

1 4
- —Sec[c+dx]
8

(649 + 1092 Cos[2 (c+dx) | +315Cos[4 (c+dx) | -1572Sin[c+dx] - 420Sin|3 (c+dx”))/

)
(640d¢a (1+Sinfc+dx] )

Problem 168: Result unnecessarily involves imaginary or complex numbers.

Sec[c+dx]®
J dx

va+asSin[c+dx]

Optimal (type 3, 221 leaves, 8 steps):

231 ArcTanh | a_Cos[crdx]

N2 /a+asin[c+dx] ] 231 acCos[c+dXx]
512+/2 /a d 512d(a+aSin[c+dx})3/2

77 aSec[c +dx] 11aSec[c+dx]?

+

320d (a+aSin(c+dx])>? 6ed(a+aSin[c+dx])>?
77 Sec[c +d x] 11Sec[c+dx]3 Sec[c+dx]°

+ +

128d+/a+aSin[c+dx] 40d+/a+aSin[c+dx] 5d+/a+aSin[c+dx]

Result (type 3, 1401leaves):
[ (3465 +34651) (-1)%*

Ar‘cTanh[(lJrj—] (-1)%* [71+Tan[ (c+dx)] %
[

]

LSec[c+dx]5 (11090 + 11352 Cos[2 (c+dx) | + 2318 Cos[4 (c+dx) | + 36850 Sin[c+dx] +
16

Cos|

+

2 2

o1
(c+dx” +Sln[; <c+dx)]

1
4

17787Sin[3 (c+dx) | +3465Sin|[5 (c+dx>]))/ (7680d\/a (1+sin[c+dx]) )

Problem 172: Result more than twice size of optimal antiderivative.

Cos[c+dx]?
J dx
(a+asinfc+dx])>?
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Optimal (type 3, 30leaves, 1step):

2aCos[c+dx]®

5d (a+aSin[c+dx])®?

Result (type 3, 69 leaves):

([2

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

Cos[i (c+dx)] —Sin[i (c+dx)] 5

1
(c+dx)] +Sln[g (c+dx)]

Cos|

N |

1/

Problem 174: Result unnecessarily involves imaginary or complex numbers.

Cos[c+dx]?
J dx
( 3/2

a+asinfc+dx])

Optimal (type 3, 76 leaves, 3 steps):

Z\EAr‘cTanh[ a_Cos[crd x]

V2 \[arasin[cidx] 2Cos[c+dx]
+

a3/2 d

adva+aSin[c+dx]

Result (type 3, 100 leaves):

{2 ((2+2j1) (—1)3/4Ar‘cTanh[[§+ %) (-1)%* (—1+Tan[i (c+dx)]|]+cCos|

N |

<C+dx>]—

3]/(d (a (1+Sin[<:+dx])>3/z)

Sin[

N |-

(c+dx”

Cos[% (c+dx)] +Sin[§ (c+dx)]

Problem 176: Result unnecessarily involves imaginary or complex numbers.

Sec[c +dx]
j( dx

a+asSin[c+dx])>?

Optimal (type 3, 89leaves, 5 steps):

Ar‘cTanh[ a“ﬁnﬁdx] }
2 a

2+/2 a¥2d 3d (a+aSin[c+dx])*? 2ad~/a+rasSin[c+dx]

1 1

Result (type 3, 106 leaves):

[23
i

(3+31) (—1)1/4Ar‘cTan[(§+ ;] (-1)** [1+Tan{% (c+dx)]

Cos[% (c+dx)] +Sin[§ (c+dx)] :

]
3]/ (6d (a (1+Sin[<:+dx]>>3/z)

1
(c+dx)} +Sln[; (c+dx)]

Cos|

N | =



44 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

Problem 177: Result unnecessarily involves imaginary or complex numbers

J Sec[c+dx]?
(

a+asSin[c+dx])*?

Optimal (type 3, 134 leaves, 5steps):
15 Ar‘cTanh[ a Cos[c+dx]
32+/2 a3’2d

Sec[c +dx]

15Cos[c +d x]

32d (a+aSin[c+dx])*?
5Sec[c+dx]
N

4d (a+asinfc+dx])*?

8ad+/a+aSin[c+dx]
Result (type 3, 224 leaves):

gsin[l (c+dx)]
-4+ 2

COS[% (C+dX” +Sin[l <c+dx)] +

14Sin[% (c+dx)] (Cos[

2
2

+(15+151) (-1)**

]

1 1
N (c+dx)] +Sin[ = (c+dx”) -
7 (Cos{% (c+dx)] +Sin[%

(C +dx>]
ArcTanh| (l + i

. 2] (~1)*4 [—1+Tan[l (crdx)]

4
8 (Cos[i (c+dx)] +Sin[§ <C+dx>])3

Cos[? (c+dx)]-sin[? (c+dx)] ]/(32d (a (1+5in[C+dX}>>3/z)

Cos[% (c+dx)] +Sin[§ (c+dx)] 3+

Problem 178: Result unnecessarily involves imaginary or complex numbers.
J( Sec[c+dx]3 dx

a+asSin[c+dx])>?

Optimal (type 3, 150leaves, 7 steps):

7Ar‘cTanh[3:a+?sinv[C_+dx] ]
3 \a

16/2 a3/2d

Sec[c+dx]?

7

24.d <a+aSin[c+dx})3/2

7

7 Sec[c +dx]?
N
5d(a+aSin[c+dx])>?

16ad+a+aSin[c+dx]

20ad+/a+aSin[c+dx]
Result (type 3, 241 leaves):
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2

Cos[i (c+dx)] +Sin[§ (c+dx)]

24
[4@ ~-90

(Cos[i (c+dx) ] +Sin[§ (c+dx)])

105 +1051i) (-1)**ArcTan l+jl—
< ) (1)

_11/4
S5 Y

1+Tan{i (c+dx)]

]

3,+ 15 (Cos[i (c+dx)] +Sin[§ (c+dx)}) )

Cos[i (c+dx)] 7Sin[i (c+dx)]

3

Cos[i (c+dx)] +Sin[§ (c+dx)]

BOSin[i <c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx>])3

/(240d (a (1+Sin[C+dX])>3/z)

(Cos[% (c+dx) ] —Sin[% (C+dx)])2

Problem 179: Result unnecessarily involves imaginary or complex numbers.
Sec[c+dx]?
J dx
(a+asinfc+dx])>?

Optimal (type 3, 195leaves, 7 steps):

105 ArcTanh | —2_Coslc-dx]

N2 +Ja+asin[c+dx] 105 Cos [c +d x] 7 Sec[c +dXx]
256 /2 a¥/2d 256d (a+asSin[c+dx])¥? 32d (a+asSin[c+dx])*?
Sec[c+dx]3 35Sec[c +dx] Sec[c+dx]3
+ +

6d (aJr:‘:\Sin[CerX})B/2 64ad~+a+aSin[c+dx] 4ad+a+aSin[c+dx]
Result (type 3, 334 leaves):

1
768d (a (1+Sin[c+dx]))>?

64Sin[i (c+dx)]

-68 +

(Cos[% (c+dx) ] +Sin[% <C+dx)])3

32 136Sin[ > (c+dx)]

+ +

(cos[% (cwdx)] +sin[t (crdx)]]* Cos[5 (c+dx)]+Sin[} (c+dx]]

24651n[§(c+dx)] Cos[i(c+dx”+sin[%(c+dx)] -
123 [cos [ © (c+dx”+sin[§<c+dx)] "L (315+3154) (1)
Ar‘cTanh[(—+— 3/4( 1+Tan| c+dx” ] Cos{%(c+dx)}+sin[§<c+dx)] 3+

32(Cos[ (c+dx”+51n c+dx})3 192(Cos (c+dx)]+sin[§(c+dx)”3

(COS[i (c+dx)] _sln{z (c+dx)” Cos{2 (c+dx)] —Sin[% (c+dx)]
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Problem 180: Result unnecessarily involves imaginary or complex numbers.
J Sec[c+dx]°

(a+asinfc+dx])>?

Optimal (type 3, 211 leaves, 9steps):

99Ar‘cTanh[ a+aSin[c+dx] }

V2 Va - 33 B
256 /2 a3/2d 128d (a+asSin[c+dx])>"?
99Sec[c+dx]? Sec[c+dx]*

560d (a+aSin(c+dx])>? 7d(a+aSin[c+dx])*?

99 99 Sec[c +dx]? 11Sec[c +dx]*

+ +

256ad~+/a+aSin[c+dx] 320ad+a+aSin[c+dx] G56ad+a+aSin[c+dx]

Result (type 3, 376 leaves):
1

8960d (a (1+Sin[c+dx]))*?

320 672
-1120 - -

(Cos[i (c+dx)] +Sin[§ <c+dx)])4 (Cos[i (c+dx)] +Sin[§ (c+dx)])2

2
- (3465 +34651) (-1)**

]

140 (Cos[i (c+dx)] +Sin[i <c+dx)])3 665 (Cos[i (c+dx” +Sin[i (c+dx)])3

2800

Cos[% (c+dx)] +Sin[§ (c+dx)]

Ar‘cTan[[l+j—) (-1)%* [1+Tan[£(c+dx” 3+

- . Cos{l(c+dxH+Sin[1<c+dx)]

2 2

+ +

(Cos[% (c+dx)]-sin[> (c+dx>])3 Cos[> (c+dx) ] -sin[Z (c+dx]]

2805in[§ (c+dx) ] (Cos[i (c+dx) ] +Sin[§ (c+dx)]>3

+
4

(Cos[% (c+dx)] —Sin[i (c+dx”)

133051n[% (c+dx)] (Cos[% (c+dx)] +Sin[§ <c+dx)])3]

(Cos[% (c+dx)] 7Sin[§ (c+dx)])2
Problem 181: Result unnecessarily involves imaginary or complex numbers.

Sec[c+dx]®
J dx
(a+asin[c+dx])>?

Optimal (type 3, 256 leaves, 9 steps):
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3003 ArcTanh | —2toslcxdx]

V2 +[a+asin(cedx] 3003 Cos[c + d x]
_ 8192+/2 a3/2d 81924 (a+asinfc+dx])>? )
1001 Sec[c + d x] 143 Sec[c+dx]3 Sec[c+dx]°
5120d (a+aSin[c+dx])>? 960 d (a+asinfc+dx])>? 84 (a+asin[c+dx])?? '
1001 Sec[c + d x] N 143 Sec[c+dx]3 . 13Sec[c+dx]°

2048 ad~/a+aSin[c+dx] 640 ad~/a+aSin[c+dx] 80ad+/a+aSin[c+dx]

Result (type 3, 444 leaves):
1

122880d (a (1+Sin[c+dx]))??

3840 Sin[ > (c+dx)] 1920
- 8860 + 2 - .

(Cos[i (c+dx)] +Sin[i (c+dx)])5 (Cos[i (c+dx)] +Sin[§ (c+dx)])4

9920 Sin[ 2 (c+dx)] 4960

- +

(Cos[i (c+dx) ] +Sin[% (c+dx)”3 (Cos[i (c+dx)] +Sin[§ (c+dx>])2

17720 Sin| > (c+dx) |

o1
COS[% (c+dx” +Sin[§ <C+dx)] +32490$1n[; <C+dx)]

2
+

Cos[1 (c+dx)] JrSin[1 (c+dx)]|-16245

Cos|
2 2

N | R

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

]

> 1536 [cos[ e+ dx) | osin[} (e ax)] )]

+

(45045 + 45045 i | (—1)3/4Ar‘cTanh[(l+j—) (-1)** [—1+Tan[l (c+dx)]
2 2 4

Cos[i (c+dx)] +Sin[% (c+dx)]

+

(Cos[i (c+dx)] —Sin[i (c+dx)])

+

6400 (Cos[L (c+dx)] +sin[® (c+dx]])’ 2886@ (Cos[L (c+dx)]+sin[? (c+dx”)3]
(Cos[i (c+dx)]-sin[2 (c+dx)])3 Cos[> (c+dx) ] -sin[Z (c+dx]]

Problem 182: Result more than twice size of optimal antiderivative.

Cos[c+dx]te
J( dx

a+asSin[c+dx])®>?

Optimal (type 3, 95leaves, 3 steps):

64 a3 Cos[c+dx] 16 a2 Cos[c+dx]* 2aCos[c+dx]1

2145d (a+aSin[c+dx])™? 195d (a+aSin[c+dx])®? 15d (a+aSin[c+dx])’?

Result (type 3, 865leaves):
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_45Cos[i (c+dx)] (Cos[i (c+dx)] +Sin[% (c+dx>])5 )

64d (a (1+Sin[c+dx]))>?

65Cos[3 (c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx)])5

+

192d (a (1+Sin[c+dx]))°>"?

Cos[% (c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx)])5

+

320d (a (1+Sin[c+dx]))>?

5Cos[§ (c+dx) ] (Cos{% (c+dx) ] +Sin[% (c+dx)])5

+

64d (a (1+Sin[c+dx]))®?

5Cos[% (c+dx)] [Cos[X (c+dx)]+sin[L (c+dx)]|’

+

192d (a (1+Sin[c+dx]))*"?

5

5Cos [ (c+dx)] (Cos| l (c+dx) ]+Sin[i(c+dx)])

+

704 a(1+51n [c+dx]))>?

5 Cos[ % (c+dx

)] |
d |
} (Cos l c+dx ]+Sin[§(c+dx)])5
832d (a (1+Sin[c+dx]))°>"?
)] |

Cos 2 (c+ax)] sin[2 (cvdx]])’

+

960 d (a (1 +S1n[c+dx}))5/2

4SSin[% (c+dx)] (Cos[% (c+dx)] +Sin[§ (c+dx)])5

+

64d (a (1+Sin[c+dx]))*>?

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

192d (a (1+Sin[c+dx]))°>"?

(Cos[i (c+dx)] +Sin[§ (c+dx>})ssin[§ (c+dx)]

+

320d (a (1+Sin[c+dx]))>?
5

5 (Cos[i (c+dx)] +Sin[§ (c+dx)]) Sln[ (c+dx)]

64d (a (1+Sin[c+dx]))>?
5

5 (Cos[% (c+dx)] +Sin[§ (c+dx)]) Sln[ (c+dx)]

+

192d (a (1+Sin[c+dx]))*"?

5 (Cos[% (c+dx) ] +Sin[% (c+dx)])ssin[12—l (c+dx) ]

704d (a (1+Sin[c+dx]))>"?

5 (Cos[X (c+dx)]+sin[X (c+dx)]) sin[2 (c+dx)]

832d (a (1+Sin[c+dx]))°>"?
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(Cos[i (c+dx)] +Sin[§ (c+dx)])ssin[12—5 (c+dx)]

960d (a (1+Sin[c+dx]))>?

Problem 183: Result more than twice size of optimal antiderivative.

j Cos[c+dx]°

(a+asinfc+dx])®>?

dx

Optimal (type 3, 121 leaves, 3 steps):
32 (a+asSinc+dx])>? 64 (a+aSin[c+dx])’/?

5a°d 7 a%d
])9/2

+

16 (a+aSin[c+dx 16 (a+aSin[c+dx
- +

3a’d 11 a%d 13a°d

] )11/2

2 (a+asSin[c+dx])"?

Result (type 3, 757 leaves):
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9Cos[i (c+dx) ] (Cos[i (c+dx)] +Sin[% (c+dx)])5

8d (a(1+Sin[c+dx]))®>?

3Cos[§ (c+dx)] (Cos[% (c+dx)] +Sin[i (c+dx)])5

+

32d (a (1+Sin[c+dx]))®?

29Cos[% (c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx)])5

+

160d (a (1+Sin[c+dx]))>?

5Cos[§ (c+dx) ] (Cos{% (c+dx) ] +Sin[% (c+dx)])5

+

112d (a (1+Sin[c+dx]))*>"?

Cos[2 (c+dx)] (cosE (c+dx)]+sin[2 (c+dx)])5

+

48d (a (1+Sin[c+dx}))5/2

5Cos{12f1 (c+dx) ] (Cos[% (c+dx) ] +Sin[i (c+dx)])5

352d (a (1+Sin[c+dx]))>?

Cos[? (c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx)])5

+

416d (a (1+Sin[c+dx]))*?

95in[i (c+dx)] (Cos[i (c+dx)] +Sin[i (c+dx)])5

+

8d (a (1+Sin[c+dx])>5/2

5

3(Cos[%(c+dx)]+$1n (c+dx Sln% (c+dx) ]

+

32d( ( 1+Sin[c+dx

)]

]

29(Cos[§(c+dx”+51n (c+dx)
160d (a (1+Sin[c+dx

)]

1)
)
|
)]

5(Cos[i(c+dx)]+51n (c+dx Sin% c+dx)]

+

112d (a (1+Sin[c+dx]))>?

(Cos[i (c+dx)] +Sin[§ (c+dx>”551n[§ (c+dx)]

48d (a (1+Sin[c+dx]))*>?

5 (Cos[% (c+dx)] +Sin[§ (c+dx)])ssin[1l <c+dx)]

2

352d (a (1+Sin[c+dx]))°"?

(Cos[% (c+dx)] +Sin[% (c+dx>”5$in[12—3 (c+dx) ]

416d (a (1+Sin[c+dx]))*?
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Problem 186: Result more than twice size of optimal antiderivative.

Cos[c+dx]®
J dx
(a+asinfc+dx])>?

Optimal (type 3, 30leaves, 1step):

2aCos[c+dx]’

7d (a+asSin[c+dx])’?

Result (type 3, 69 leaves):

([2

(7d (a (1+Sin[c+dx]))5/2>J

’ Cos[l (c+dx) ] +sin]

Cos[l(c+dx”—$in[l<c+dx)] A

A A (c+dx) ]

N |

1/

Problem 188: Result unnecessarily involves imaginary or complex numbers.

Cos[c+dx]*
J dx
< 5/2

a+asinfc+dx])

Optimal (type 3, 108 leaves, 4 steps):

4\5Ar‘cTanh[ a_Cos[crd x]

V2 +Jarasin[ctdx] 2Cos[c+dx]3 4Cos[c+dx]
+

N
a’/2d 3ad(a+asin[c+dx])3/2 a2d+/a+aSin[c+dx]

Result (type 3, 128 leaves):
5
Cos[1 (c+dx)] +Sin[1 (c+dx)]
2 2

((24+24 i) (-1)** ArcTanh| [3+ S

S5 ]+15Cos[l(c+dx)]—

2

]/ (3d (a (1+Sin[C+dX}>>5/z)

(c+dx)]

AR

(-1)** (—1+Tan[

Cos[% (c+dx)] —1551n[§ (c+dx)] —Sin[z (c+dx)]

Problem 190: Result unnecessarily involves imaginary or complex numbers.

Cos[c+dx]?
J dx

(a+asinfc+dx])>?

Optimal (type 3, 75leaves, 3 steps):

Ar‘cTanh[ a Cos[c+dx] }
\/2 \/a+aSin[c+dx] Cos[c+dx]
/2 a2 ad(a+aSin[c+dx})3/2

Result (type 3, 108 leaves):
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|

Cos[i(c+dx”+Sin[§(c+dx)] ’
(Cos[% (c-dx)] —Sin[i (codx) ]« (1) (—1)3/4Ar‘cTanh[(§+§) (~1)4

)/(d (a (1+Sin[c+dx1)>5/2)]

(—1+Tan[% (c+dx)]

| (1+sinfc+dx])

Problem 192: Result unnecessarily involves imaginary or complex numbers.

Sec[c +dx]
J dx
(a+asinfc+dx])>?

Optimal (type 3, 113 leaves, 6 steps):

Ar‘cTanh[ a+aSin[c+dx]}
R 1 i
4-/2 a%/2d 5d(a+aSinfc+dx])>?
1 1

6ad (a+aSin[c+dx})3/2 4a2d~/a+asSin[c+dx]

Result (type 3, 131leaves):

2 4

[—12—10 Cos[l (c+dx)] +Sin[1 (c+dx)]

N 5 -15 Cos[%(c+dx)]+$in[%(c+dx)] -
(15+151) (71)1/4ArcTan[(%+§ (71)1/4 [1+Tan[%(c+dx” ]

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

5}/ (50d (a <1+Sin[c+dx]))5/z)

Problem 193: Result unnecessarily involves imaginary or complex numbers.

Sec[c+dx]?
J dx
(

a+aSin[c+dx])>?

Optimal (type 3, 167 leaves, 6 steps):

35 ArcTanh]| a Cos crdx]
\[2 \/a+aSin[c+dx] Sec[c+dx]
128+/2 a%/2d 6d (a+asSin[c+dx])>?
35Cos[c+dX] 7 Sec[c+dx] 35Sec[c+dx]

- +
128ad (a+aSin[c+dx])3/2 48ad (a+aSin[c+dx])3/2 96a2d+/a+asSin[c+dx]

Result (type 3, 284 leaves):
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64Sin[i <c+dx)]
-32+ +
Cos[% (c+dx) ] +Sin[§ (c+dx)]

1
384d (a (1+Sin[c+dx]))>?

885in[§ (c+dx) ] (Cos[% (c+dx)] +Sin[§ (c+dx)]

Cos[% (c+dx)] +Sin[§ (c+dx)] ’

44 +114Sin[1(c+dx)]

2

3
-57

4
+

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

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

]

s 48 (Cos[i (c+dx)] +Sin[§ (CerXH)SJ

(105 + 105 i) (71)3/4ArcTanh[(1 . fl_] (-1)%

1
-1+T — d
- +Tan| (c+ x”

4

+

Cos[i (c+dx)] +Sin[% (c+dx)]

Cos[i (c+dx)] —Sin[i (c+dx)]

Problem 194: Result unnecessarily involves imaginary or complex numbers.
Sec[c+dx]3
J dx
(a+asSinfc+dx])>?

Optimal (type 3, 185leaves, 8steps):

a+aSin[c+d x]
9 ArcTanh | i ] Secic+dx]? 3
32+/2 a%2d 7d (a+aSin[c+dx])*? 16ad (a+aSin[c+dx])>?
9Sec[c+dx]? 9 9Sec[c+dx]?

+

70ad (a+aSin[c+dx])3/2 32a2d+/a+aSin[c+dx] 40a’d+a+asSin[c+dx]

Result (type 3, 266 leaves):

1 i 80 i

1126d (a (1+Sin(c+dx]))®? (os[2 (c+dx)] +sin[X (c+dx)]|’
140 Cos[%(c+dx”+sin[§<c+dx)] 27280 (Cos[%(c+dx)]+sin[§(c+dx)})4f
(315 +3151) (—1)1/4Ar‘cTan[[E+§ (-1)%* 1+Tan[%(c+dx)} ]

35 [cos[ 2 (c-ax)] osin[ L [crdx)])*

Cos[ = (crdx)] +sin[2 (crdx)] Cos[; (c+dx)]-sin[7 (c+dx]]

2 2

7OSin[i (c+dx)] (Cos[i (c+dx)] +Sin[§ (c+dx>])5

(Cos[% (c+dx) ] —Sin[% (C+dx)])2
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Problem 195: Result unnecessarily involves imaginary or complex numbers.

J Sec[c+dx]*

(a+asinfc+dx])>?

Optimal (type 3, 233 leaves, 8steps):

1155 ArcTanh | —2-Coslcdx]

V2 fa+asin[c+dx] Sec[c+dx]3
4096 /2 a%/2d 8d (a+asSin[c+dx])>?
1155 Cos[c + d Xx] 77 Sec[c +dx]

4096ad (a+asSin[c+dx])*? 512ad (a+asSin[c+dx])*?
11Sec[c+dx]3 385 Sec[c +dx] 11Sec[c+dx]3

+

.
9% ad (a+aSin[c+dX])3/2 1024 a2d+/a+asSin[c+dx] 64a’d+a+aSinfc+dx]

Result (type 3, 394 leaves):
1

12288d (a (1+Sin[c+dx]))>?

)
e 76851n[§ (c+dx>] i 384 )
(Cos[% (c+dx) ] +Sin[§ (c+dx)”3 (Cos[% (c+dx)] +Sin[§ (c+dx)”2

1472 5n; e+ ] +2e7251n[1 (c+dx)]
Cos[i(c+dx)}+sin[i(c+dx)] 2
Cos[i(c+dx”+sin[§(c+dx)] - 1036 Cos[i(c+dx)]+sin[§(c+dx)] 2+

3

BGQOSin[% (c+dx)] (Cos[% (c+dx)] +Sin[§ (c+dx)]

4
+ (3465 +34651) (-1)%*

]

256 (Cos[% (c+dx)] +sin[L (c+dx)]]’ 1gze(cos[§<c+dx)]+sm[§<c+dx>])5]

1545 (Cos[% (c+dx)] +Sin[§ (c+dx)]

Cos[i (c+dx)} +Sin[§ <c+dx)] 5+

Ar‘cTanh[(§+ %) (-1)%* (—1+Tan[% (c+dx)]

+

(Cos[% (c+dx)]-sin[> (c+dx>])3 Cos[> (c+dx)]-sin[> (c+dx)]

Problem 197: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(eCos[Cdex])S/2 (a+asin[c+dx]) dx

Optimal (type 4, 95leaves, 4 steps):
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2a (eCos[c+dx])7/2

"
7de

6ae?+/eCos[c+dx] EllipticE[i (c+dx), 2] 2ae (eCos[c+dx])>?sin[c+dx]
N
5d~/Cos[c+dx] 5d

Result (type 5, 264 leaves):
1

560 d+/ e Cos[c+dx]

C C
ae’Csc|—| sec[—] (—154Cos[dx] ~182Cos[2c+dx] +14Cos[2c+3dx] -14Cos[4c+3dx] -
2 2

30Sin[c] + 168 Hypergeometric2Fl| - , = —e?19% (Cos[c] +1Sin[c] )2}

-l>|l—‘
QNP

3
4
(Cos[dx] -iSin[dXx] )\/1+Cos[2(c+ x)] +isin][2 (c+dx)]| +
56 Hyper‘geome‘cr'lc:ZFl[1 i, Z, ~e? 19 (Cos[c] +jSin[c])2}
274" 4
(Cos[dx] +iSin[dXx] )\/1+Cos[2(c+dx)] +1Sin[2 (c+dx)] +

20Sin[c+2dx] -20Sin[3c+2dx] +5Sin[3c+4dx] -5Sin[5¢c+4dXx]

Problem 199: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J\/ECOS[CerX} (a+asin[c+dx]) dx

Optimal (type 4, 63 leaves, 3 steps):
2a (eCos[c+dx])¥? 2aveCos[c+dx] EllipticE[% (c+dx), 2]
N
3de d~/Cos[c+dx]

Result (type 5, 260 leaves):
1

6d ((1+e2'9%) Cos[c] +1i (-1+e?i9%) Sin[c])

C C
aveCos[c+dx] Csc|[—|Sec[—] (Cos[dx] +iSin[dx]) |-6Cos[dx]-6Cos[2c+dx] -
2 2
2Sin[c] + 6 Hypergeometric2Fl |- , —e219% (Cos[c] +iSin[c])?]

)

3
4
(Cos[dx] -iSin[dx]) \/1+Cos[2 (c+dx
2Hypergeometr‘1c2F1[% Z, 4Z -e?*9% (Cos[c] +1iSin[c])?] (Cos[dx] +1iSin[dx])

)]+J’1$in[2<c+dx)] +

\/1+Cos[2 (c+dx)] +isin[2 (c+dx)] +Sin[c+2dx] -Sin[3c+2dXx]

Problem 201: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

a+aSin[c+dx]
J dx

(ecCos[c+dx])??
Optimal (type 4, 91 leaves, 4 steps):

23 2a+eCos[c+dx] EllipticE[i(Cerx),Z] 2asin[c+dx]
- +
de+ecCos[c+dx] de?+/Cos[c+dXx] de+eCos[c+dx]
Result (type 5, 188 leaves):
1

c c

- aCsc|[—] sec| ]

6de+/eCos[c+dx] 2 2
-6 (Cos[dx] +Sin[c]) + 3 Hypergeometric2F1 |-

, = —e? 9% (Cos[c] +jSin[c])2]

FNQUN
-
N R

3
4
(Cos[dx] -iSin[dx])~/1+Cos[2 (c+dx)]+isin[2 (c+dx)] «

1 7 .
Hypergeometric2F1[ =, =, —, -e?*9* (Cos[c] + i Sin[c] )2]
2

3
4

a
(Cos[dx] +iSin[dx]) \/1+Cos[2 (c+dx)]+isin[2 (c+dx)]

Problem 203: Result unnecessarily involves higher level functions.

a+asSin[c+dx]
J dx
(eCos[c+dx])"?
Optimal (type 4, 126 leaves, 5steps):
73 _6a\/eCos[c+dx] EllipticE[%(c+dx),2]+
5de (eCos[c+dx])®? 5de*~/Cos[c+dx]
2aSin[c+dx] 6aSin[c+dx]

+

5de (eCos[c+dx])>? 5de3+/eCos[c+dx]

Result (type 5, 160 leaves):
[2ax/eCos[c+dx] (Cos[c+dx] -iSin[c+dx]) (31’1+Cos[c+dx}+3i 1+ 2t (erdx)

Hyper‘geometr‘icZFl[—l 1, z, —e?t (@] (_14Sin[c+dx]) -21iSin[c+dx] )/
4’2" a
1 o1 3 1 o1
(Sde4 Cos[= (c+dx)|-Sin[= (c+dx) ]| [Cos[= (c+dx)]|+Sin[= (c+dx)] ]
2 2 2 2

Problem 210: Result more than twice size of optimal antiderivative.

dx

J(a+asin[c+dx])2

(eCos[c+dx])*>?
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Optimal (type 4, 89leaves, 4 steps):
2a2+/Cos[c+dx] EllipticF[i (c+dx), 2] 43+ eCoscrdx]

+

3de?+/eCos[c+dx] 3de® (a?-a?Sin[c+dx])
Result (type 4, 1198 leaves):

Cos[c+dx]3|[-2+ 4 | (a+asinfc+dx])?
3 3 (Cos{%(c+dx)]—SinB—(c+dx)”

d (eCos[c+dx])®? (Cos[i (c+dx)] +Sin[§ (c+dx”)4 )

Cos[i (c+dx)]+/Cos[c+dx]

3 (Cos[i (c+dx)] _Sin[% (c+dx)”

2Cos[c+dx]?

v/ Cos[c+dx] Sin[i (c+dx)]

3 (Cos[i (c+dx)] *Si”[i (C+dx>])

(a+aSin[c+dx])2

“1+4/2 - (—2+\E) Cos[i (c+dx)]

Cos[c+dx] 72\/?Cos[l (c+dx>]2

4 1+Cos[2 (c+dx)]
EllipticF[Ar‘cSin[Tan[; lerdx)] |,17-12+/2] \/32\5Tan[1 (c+dx)]? /
3-2v2 N

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

3d (eCos[c+dx])®? (Cos[
2

N

1 ) —1+\/7—(—2+\/?)Cos[l(c+dx)]
Sin[c +d x] Cos[c+dx]—2\/7Cos[—(c+dxH 2
4 1+Cos[%(c+dx)]

Tan[i (c+dx) ]

3-2+/2

EllipticF [ArcSin|

|, 17-12+/2]

4

\/B—Z\E—Tan[l(cmx)]z /(3Cos[c+dx]3/2)+

1 —1+\/7—(—2+\/7)Cos[§(c+dx>}

2 |-Sin[c+dx] +

3+/Cos[c+dx] 1+Cos[%(c+dx>]
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Tan|% (c+dx>]

EllipticF [ArcSin| : |, 17-12+2 ] Tan[1 (c+dx)] /
3-2+/2 4
\/7\/3—2\/7—Tan[‘11(c+dx)]2 +\/7Cos[i(c+dx)]
—1+\/7—(—2+\/7)Cos[l(c+dx” Tan[1 (c+dx) |
- 2 EllipticF[ArcSin| 2 B
1+Cos[;(c+dx” 3.242

17 -12+/2 | Sin[i (c+dx)] \/3-2\/7—Tan[1 (C+dx)]z _

R Tan[® (c+dx)
\/TCOS[ (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]

1
4
3-2+/2

(2ol ) sy (o) e cos[E feran)]

2(1+Cos[%(c+dx)]) +(( 2

:

71+\/?7 (72+\E) COS[% (C+dx>]
/k

1+Cos[§ (c+dx)]

Sin[% (c+dx>]

/(2 (1+Cos[§ (c+dx)]

4

\/32\/?Tan[1 (c+dx)]2

2

372\/7—Tan[1 (c+dx)]

4

/

{ 2(3_2\/7) \IlTan[i(C+dXH2 Jl (17_1zﬁ)Tan[4l(c+dXHz ”]]
3-2V2 3-2+/2

Problem 212: Result more than twice size of optimal antiderivative.

1+Cos[§ (c+dx) ]

Jhﬁ(uﬁ)cosu(udxHJ

(a+asSinfc+dx])?
J dx

(eCos[c+dx])??

Optimal (type 4, 114 leaves, 4 steps):
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2a2+/Cos[c+dx] EllipticF[%(c+dx),2] 2a%sin[c+dx] 4 (a?+a?sin[c+dx])
+ +
7de*+/eCos[c+dx] 7de® (eCos[c+dx])>? 7de (eCos[c+dx])”?

Result (type 4, 1227 leaves):

Cos[c+dx]°

2 2 2
-+ +
7

7 (Cos[% (c+dx)] —Sin[% (c+dx)”4 7 (Cos[% (c+dx) ] —Sin[% (c+dx>])2

Cos[% (c+dx)] /Cos[crdx] VCos[c+dx] sin[% (c+dx)] ]

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

(a+asinfc+dx])?
2 2

d (eCos[c+dx])?

2Cos[c+dx]* +

7 (Cos[i (c+dx)] 7Sin[i (c+dx)]) 7 (Cos[i (c+dx)] 7Sin[i (c+dx)])

(a+aSin[c+dx])2

Cos[c+dXx] _2\/7c05[1 (C+dx>]2 —~1++/2 - (—2+\/7) Cos[; (c+dx)]

4 1+Cos[§(c+dx”

Tan[i <c+dx)]

EllipticF [Ar‘cSin [

]’1712\5]\/32\/?Tan[i<c+dx>]z /

3-2+/2

7d (eCos[c+dx])?? (Cos[ (c+dx)] +Sin[§ (c+dx”)4

N |

- ||sin[c+dx] |Cos[c+dX] —Z\ECOS[l (C+dXH2
4

~1+ 2—(—2+\/7)Cos[l<c+dx)] Tan[ (c+dX) ]
. 2 EllipticF [ArcSin| 4 ]
1+Cos[;(c+dx)] 322

4

17-12ﬁ}\/3-2F—Tan[1(c+dx)}2 /<7Cos[c+dx]3/2)
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1

7+ Cos[c+dx]

2

-Sin[c+dx] +

J “1++/2 - (—2+\/7) Cos[% (c+dx) ]

1+Cos[§ (c+dx>]

EllipticF[ArcSin[Tan[Z (e rdx)] |,17-12+/2] Tan[1 (c+dx)] /

4
3-24/2

\/7\/32\/7Tan[‘11(c+dx)]2 +V/2 Cos| (c+dx)]

H R

EllipticF[Ar‘cSin[ = },
1+Cos[§(c+dx” 3-2+2

J1+\/7(2+\/7)Cos[i(c+dx” Tan[1 (c+dx) |

17 -12+/2 | Sin[i (c+dx)] \/32\/7Tan[1 (C+dx)]z _

1 R Tan[® (c+dx
\/TCOS[— (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]
4

3-2+/2

(—2+\/7) Sin[% (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]
2)]

\|1+ﬁ 2472 | cos[* (c+dx]]

1+Cos[§ (c+dx)]

Sin[

N |

(C+dx>]

/[2 (1+Cos[§ (c+dx)]

(c+dx)]2

/

J1+\/7(2+\/7)C05[1(C+‘“HJ

1
4

\/BZ\ETan[

3—2\/7—Tan[1 (c+dx)]2

4

/

{ 2(3-272 JlTa”[i(“dXHz Jl (17-12V2 | Tan[ L (c+dx)]? ]m
3-2+/2 3 27

Problem 222: Result more than twice size of optimal antiderivative.

1+Cos[§ (c+dx) ]
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dx

J(a+asin[c+dx})3

(eCos[c+dx])??

Optimal (type 4, 127 leaves, 5 steps):
2a3+/Cos[c+dx] EllipticF [% (c+dx), 2]

+

21de*+eCos[c+dx]
43°>+eCos[c+dx] 2a%+/eCos[c+dx]

7de® (a—aSin[Cerx])2 21de’ (a®>-a®sin[c+dx])

Result (type 4, 1227 leaves):

Cos[c+dx]?

-— +

2 4 2 J

21 g5 (Cos[% (c+dx) ] —Sin[% (c+dx”)4 21 (Cos{% (c+dx) ] —Sin[% (c+dx)])2

/

Cos[i (c+dx)]~/Cos[c+dx]

21 (Cos[i (c+dx)] *Si”[i (c+dx)])

(a+asinfc+dx])? d (eCos[c+dx])?

Cos[i (c+dx)] +Sin[% (c+dx)]

2Cos[c+dx]*

v/Cos[c +dx] Sin{% (c+dx)]

21 (Cos[i (c+dx)]-sin[2 (C+dx)])

(a+asin(c+dx])?

—1+\/7—(—2+\/7) Cos[i(c+dx)]

Cos[c+dx] —2\/7Cos[1 (c+dx>]2

4 1+COS[§(C+dXH
EllipticF[Ar‘cSin[Tan[Z(C+dx> ],17—12\/7]\/3—2\/7—Tan[l<c+dx)]2 /
3-2+/2 4

Cos[1 (c+dx)] JrSin[1 (c+dx)] °

21d (eCos[c+dx])®?
2 2

1 R 71+\/2—(—2+\5) Cos[> (c+dx)]
Sin[c+dx] |Cos[c+dx] -2~/2 Cos[~ (c+dx) ] i )2]
4 1+Cos|= (c+dx
2
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Tan[% (c+dx)
EllipticF [ArcSin[ —— ], 17-12+/2]

3-2+/2

4

\/3—2\/?—Tan[l (c+dx)]2 ]/ (21Cos[c+dx]?2) +

—1+\/7—(—2+\/7) Cos[i(c+dx)]

1+Cos[i (c+dx)]

2

-Sin[c+dx] +
21+/Cos[c+dx]

EllipticF[ArcSin[Tan[Z (erdx)] |,17-12+/2 ] Tan[1 (c+dx)] /

4
3-2+4/2

\E\/BZ\ETan[i(c+dx)]2 +\/?Cos[i(c+dx)]
“1+4/2 - (2+\/17) Cos[i (c+dx” EllipticF[Arcsin[Tan[i (c+dx” },
1+Cos[;(c+dx” 3242

17-12/2 | Sin[i (c+dx)] J32\/7Tan[i (c+dx)]z _

1 R Tan[% (c+dX)]
V2 Cos|[= (c+dx) ] EllipticF[ArcSin| 4 |, 17-12+/2]
4 3-2+/2

(—2+\/7) Sin[% (c+dx) ]

2 (1+Cos[% (c+dx)])

+ ((_1+\/7— (—2+\/7) Cos{% (c+dx)]
2)]

\|1+\/?(2+\E) Cos[i(c+dx”

1+Cos[§ (c+dx)]

Sin[

N |

(c+dx>]

/(2 (1+Cos[§ (c+dx)]

/

Jhﬁ(hﬁ)COS[;(C*dXHJ

1+Cos[% (c+dx) ]

4

\/BZ\ETan[l (c+dx)]”

372\/?7Tan[1 (c+dx)]

4

N/
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Tan[ ! (e ax) )’ memw (erdx) ]

1
4
3-2+/2 3-2+/2

|

Problem 230: Result more than twice size of optimal antiderivative.

J(aJraSin[Cerx])4

(eCos[c+dx])®?

dx

Optimal (type 4, 127 leaves, 5steps):
10a*+/Cos[c+dx] EllipticF[> (c+dx), 2]
21de*~/eCos[c+dx]
4a’ (eCos[c+dx])®? 20a8+/eCos[c+dx]

7de’ (a-aSin[c+dx])> 21des (a*-a*sin[c+dx])

+

Result (type 4, 1227 leaves):

Cos[c+dx]°

— +

21 7 (cos[X (c+dx)] -sin[2 (c+dx)])" 21 (cos[t (c+dx)]-sin[L (c+dx)])®

1

10 8 32 ]

d (eCos[c+dx])*? Cos[1 (c+dx) ] +Sin[1 (c+dx) ]

2 2

(a+aSin[c+dx])4]/

5Cos[% (c+dx)]+/Cos[c+dx]

10 Cos[c+dx]*
21 (Cos[% (c+dx)] —Sin[i (c+dx)]>

+

5+/Cos[c +dx] Sin[i (c+dx)]

21 (Cos[% (c+dx)]-sin[> (c+dx)])

(a+asin[c+dx])*

Cos[c+dx] -zﬁcos[l (C+dx>]2 ~1++/2 - (—2+\/7) Cos[; (c+dx)]

4 1+COS[%(C+dXH

Tan[+ (c+dx) ]
EllipticF [ArcSin| 4

4

|, 17-12+/2 ] \/32\/?Tan[1 (c+dx)]” /
3-2+2
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Cos[1 (c+dx) ] +Sin[1 (c+dx) ] ’

21d (eCos[c+dx])??
2 2

[ 5Sin[c +dx] Cos[c+dx1—2\/7Cos[1(c+dx)]2
a
“1++/2 - (-2++/2 ) Cos[L (c+dx Tan[Y (c+dx
( ) [2< )] EllipticF [ArcSin| [4< H],
1+Cos[i(c+dx)] 3-2+2

4

17 -12+/2 ] \/32ﬁTan[1 (c+dx)]”

]/ (21Cos[c+dx]??)| -

10

-Sin[c+dx] +

~1++/2 - (—2+\/7) Cos[% (c+dx) ]
21+/Cos[c+dx]

1+Cos[§ (c+dx)]

o _ Tan[i(c+dx>] 1
E111pt1cF[Ar‘c51n[ ], 17 -12 \E} Tan[f (c+dx)]

4
3-24/2

/

\/7\/3—2\/?—Tan[1(c+dx)]z +V2 Cos| (c+dx)]

4

N

EllipticF[Ar‘cSin[ = },
1+Cos[§(c+dx” 3_2+2

J1+\/7(2+\/7)Cosu(c+dx)} Tan[1 (c+dx) |

1
4

17 -12+/2 | sin|

4

(c+dx)] \/32\/7Tan[1 (c:erx)]2 -

1 R Tan[l(c+dx)
\/TCOS[— (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]
4 3-2+/2

(—2+\/7) Sin[% (c+dx)]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]

:

Sin[i (c+dx>]

/(2 (1+Cos[1 (c+dx)]

2
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/ —1+\/7—(—2+\/7)Cos[%(c+dx)] )
1+C05[i (C+dXH

\/3—2\/7—Tan{l (c+dx)]2

4

3—2\/7—Tan[1 (c+dx)]2 /

4

_1+ﬁ_(-2+ﬁ)COS[§(C+dXHJ

1+Cos[§ (c+dx>]

2 (3247 JlTa”H (crdx)]* Jl (17-12V2 | Tan [ (c+dx) |’
3-242 3-2+/2

Problem 232: Result more than twice size of optimal antiderivative.

(a+asSinfc+dx])*
J( dx

eCos[c+dx] )"

Optimal (type 4, 169 leaves, 6 steps):
2a%*~/Cos[c+dx] EllipticF[% (c+dx), 2] 4a7JeCos[crdx]

+ —

77 deb+/eCos[c +dx] 11de’ (a-aSin[c+dx])>
2a%+eCos[c+dx] 2a%+eCos[c+dx]

77de’ (a?-a?Sin[c+dx])? 77de’ (a*-a*sin[c+dx])
Result (type 4, 1256 leaves):

Cos[c+dx]’

2 4 2

- — + — —

7 11 (Cos[% (c+dx)] —Sin[% (c+dx)])6 77 (Cos[% (c+dx)] —Sin[% (c+dx)])4

/

2

(a+asinfc+dx])*

.

77 (Cos[i (c+dx)] 7Sin[§ <C+dx>])2

Cos[% (c+dx)] +Sin[§ (c+dx)]

Cos[% (c+dx)]+/Cos[c+dx]

77 (COS[% (c+dx) ] —Sin[i (“dx)])

d (eCos[c+dx] )™

2Cos[c+dx]®

vfCos[c +dx] Sin[i (c+dx)]

77 (Cos[% (c+dx)]-sin[> (c+dx)])

4

(a+asin[c+dx])
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Cos[c+dx] 72\/?Cos[l (c+dx) ]
a

Z\I 71+\/77(72+\E) Cos[i(c+dx)]

1+Cos[% (c+dx)]

Tan|[* <c+dx)]

EllipticF [ArcSin| : ],17-12+2 ] \/32\5Tan[
3-24/2

<C+dx>]2

H R

i

Cos{l (c+dx)] +Sin[l (c+dx) ] ’

77d (eCos[c+dx] )™
2 2

Sin[c+dx] |Cos[c+dX] —2\/7Cos[l (c+dx)]

4

Z\I _1+\/?-(—2+\/?) Cos[> (c+dx) |

1+Cos[% (c+dx)]

Tan[% (c+dX)]

\3-22

IS

EllipticF [ArcSin|

|, 17-12+/2]

4

\/B—Z\E—Tan[l (c+dx)]2 J/ (77 Cos[c+dx]3?) +

—1+\/?—(—2+\E) Cos[i(c+dx)]

1+Cos[% (c+dx) ]

1

77 \JCos[c +dXx]

2

-Sin[c+dx] +

Tan[* (c+dx 1
EllipticF [ArcSin| 4 |,17-12 \/7} Tan|— (c +dx)] /

3-2+/2 4
ﬁ\/B—Z\/?—Tan[i(Cerx)]z +\/7Cos[i<c+dx)]
“1+4/2 - (2+\/1?) Cos[; (c+dx” EllipticF[Arcsin[Tanh (c+dx” },
1+Cos[ (c+dx)] 3242
17 -12+/2 ] Sin[i (c+dx)] Js-zﬁ-Tan[i (c+dx)]” -

) o . Tan[i(c+dx)
(c+dx) ] EllipticF[ArcSin| |, 17-12+/2]

3-2+/2

1
4

V2 Cos|
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(—2+\/7) Sin[i (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((71+\/77 (72+\/?) Cos[% (c+dx)]

\|1+\/7(2+\/7) Cos[%(c+dx)]

1+C05[i (C+dXH

Sin[% (c+dx)]

/(2 (1+Cos[§ (c+dx)]

N/

1432 [2:04/2]) cos[F (e rdx) | Js_m_mmudxw
1+Cos[> (c+dx)]

4

\/3—2\/7—Tan{l (c+dx)]

/

3-2+/2 327

Problem 237: Result more than twice size of optimal antiderivative.

4

|

3/2

dx

J(eCos[c+dx])

a+asSin[c+dx]
Optimal (type 4, 66 leaves, 3 steps):
2eeCos[crdx] 2e2mﬂlipticF[§ (c+dx), 2]
ad ) adeCosicodx]
Result (type 4, 1089 leaves):

2
2 (eCos[c+dx])¥?Sec[c+dx]? Cos[1 (c+dx)] +Sin[l (c+dx)]
2 2

Cos[i (c+dx)]+/Cos[c+dx] \/Cos[c+dx] Sin[i (c+dx)]

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

“1++/2 - (72+\/7) Cos[% (c+dx)]

1+Cos[§ (c+dx)]

Cos|[c+dx] +2\5Cos[1 (c+dx)]2\l
4

Tan[% (c+dx)]

EllipticF[ArcSin| 2 },1712\5]\/32\5Tan{1(c+dx)}2]]/

4
3-2+/2
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1

——Sin[c+dx]
Cos[c+dx]3/2

[d (a+asin[c+dx])

—1+\/7—(—2+\/7) Cos[%(c+dx)]

1+Cos[i (c+dxH

Cos[c +dx] +2\/7Cos[l (c+dx)}2\|

4

Tan[l(c+dx 1 5
EllipticF[ArcSin| 4 ],17—12\/?} 3—2\/7—Tan[—(c+dx)]
3-2+/2 4
1 ~143/2 - [-2+2 ) Cos[? (c+dx)]
———— 2 |-Sin[c+dx] -
\/Cos[c+dx] 1+Cos[i(c+dx)]

]}, 17 -12/2 | Tan[l (c+dx)]

EllipticF [Ar‘csin [

/

3-2+/2 4
\E\/32\/7Tan[i(c+dx)}2]\ECOS[i(CerXH
“1+4/2 - (2+\/1?) Cos[i (c+dx)] EllipticF[Arcsin[Tan[i (c+dx)] )
1+Cos[;(c+dx)] 322
1712\/7}Sin[1(c+dx)}\/32\ETan[1(c+dx>]2+
ey 1 ) o ' Tan[i(c+dx)]
2 Cos[~ (c+dx)| EllipticF|ArcSin| |, 17-12+/2 ]
4 3-242
[(‘2+\/7)5i1n[%(c+dx)]+[(_1+\/—_(_2+\/7)Cos[1(c+dx)]
2(1+Cos[;(c+dx)” 2
Sin[%(c+dx)] /[2 [1+Cos[§(c+dx)] ZJJ

\/32\5Tan[l (c+dx)]”

4

1+Cos[% (c+dx) ]

“1++/2 - (—2+\/7) Cos[i (c+dx)]
b
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3—2\/_—Tan[1 (c+dx”2 /

4

_1+ﬁ_(_2+ﬁ)COS[§(C+dX)]\/

1+Cos[% (c+dx)]

Tan[i

3-2+/2

1
4

3-2+/2

<c+dx)]2 \Il (17—12\5) Tan[ (c+dx)]2

|

Problem 239: Result more than twice size of optimal antiderivative.

1

J\/eCos[c+dx] (a+asin[c+dx])

dx

Optimal (type 4, 78 leaves, 3 steps):
ZmEllipticF[i(c+dx),2} 2+ eCos[crdx]
3ad+/eCos[c+dx] 73de(a+aSin[c+dx1)

Result (type 4, 1182 leaves):

Cos[% (c+dx)] +Sin[§ (c+dx)] ’

)

3 (Cos[% (c+dx)]+sin[> (c+dx)])

Cos[c+dx]

2
(d\/eCos[c+dx1 (a+aSin[c+dx1)) + ]2 (Cos[1 (c+dx) ] +Sin[1 (c+dx)]
2 2

Cos[i (c+dx)]+/Cos[c+dx] \/Cos[c+dx] Sin[% (c+dx) ]

3 (Cos[i (c+dx) ] +Sin[§ (c+dx)]) 3 (Cos[i (c+dx) ] +Sin[§ (c+dx)])

R —1+\/7—(—2+\/7) Cos[%(c+dx)]

Cos[c +dx] +2\/7Cos[l (c+dx)]

4 1+C05[i(c+dx)}
EllipticF[Arcsm[Tan[“_ lerdx)] |,17-12+/2 ] \/3—2\/7—Tan[1 (c+dx)]” /
3-24/2 N

3dVeCos[c+dx] (a+aSin[c+dx]) |[Sin[c+dx] |Cos[c+dx]+2+/2 Cos| (CerxH2

I
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- EllipticF [ArcSin|
1+Cos[;(c+dx)] 322

\ll+\/_(2+\/7)Cos[i<c+dx)] Tan[i<c+dx)]]

17-122 | \/3-2ﬁ-Tan[1 (c+dx)]”

4

]/ (3Cos[c+dx]*?) +

1 71+\/77(72+\/7)Cos[i(c+dx”
2 |-Sin[c+dx] -
3+/Cos[c+dx] 1+Cos[§(c+dx>]
EllipticF[ArcSin[Tan[Z (erdx)] |,17-12+/2 ] Tan[l (c+dx)] /
\3-24/2 4

1

\/7\/32\5Tan[i(c+dx)]2 —\/7(205[4(c+dx)]
“1+4/2 - (2+\15) Cos[i (c+dx” EllipticF[Arcsin[Tan[i (c+dx” },
1+Cos[;(c+dx” 3242

17-12+/2 ] Sin[1 (c+dx)] \/BZ\ETan[l (c+dx)]” +

4 4

V2 Cos| )]},17-12\/7]

1 2
~ (c+dx) | EllipticF[ArcSin|
4 \J3-2/2

202 sin[} (c-ax)] ([-2+/2 - (22 cos (e ax)]
2(1+Cos[i(c+dx)]) ’

/ot o]

—1+\/?—(—2+\E) Cos[i(c+dx”
/\

1+Cos[% (c+dx)]
Jhﬁ(pmcos[;(udxnj

1+Cos[% (c+dx) ]

Sin[

N |

(c+dx>] (c+dx>]

N |

+

J32V?Tan[l (c+dx)]”

4

372\/77Tan[1 (c+dx)]

4

N/
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Tan[ ! (e ax) )’ memw (erdx) ]

1
4
3-2+/2 3-2+/2

|

Problem 247: Result more than twice size of optimal antiderivative.

3/2

dx

J (eCos[c+dx])
(a+asSinfc+dx])?
Optimal (type 4, 83 leaves, 3 steps):

2e2~/Cos[c+dx] EllipticF[%(c+dx),2} se+eCos[crdx]

3a2d+/eCos[c+dx] 3d (a?+a?Sin[c+dx])
Result (type 4, 1190 leaves):

4
32g5ec[c+dx] Cos{l (c+dx)] +sin]

2

[i_ : 2]J/(d(aJraSin[Cerx})z)_

3 (Cos[i (c+dx) ] +Sin[§ (c+dx)”

(eCos[c+dx]) (c+dx) |

N |

4

2 (eCos[c+dx])3/25ec[c+dx}2 Cos[l (c+dx” +Sin[1 <c+dx)]
2 2
Cos[% (c+dx) ] VCos[c+dx] v Cos[c+dx] Sin[i (c+dx) |

- +

3 (Cos[i (c+dx)] +Sin[i (c+dx)” 3 (Cos[i (c+dx)] +Sin[i (c+dx)])

, | -1+2 - (72+\/7) Cos[i (c+dx)]

1+Cos[§ (c+dx)]

Cos[c+dx] JrZ\ECos[1 (c+dx)]
4

Tan[ (c+dX) ]

EllipticF [ArcSin| 4 |, 17-12+/2 ] \/3—2\/7—Tan[
\3-242

(c+dx)]2 /

N

3d (a+asSinfc+dx])?|-||Sin[c+dx] Cos[c+dx]+2\/?Cos[£(c+dx”2
4

~1++/2 - (—2+\/7) Cos[i (c+dx)] EllipticF[Ar\csin[Tan[i (c+dx)] )

1+Cos[i(c+dx)] 3_242
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4

17 -12/2 | \/3—2\/7—Tan[1 (c+dxH2J]/<3Cos[c+dx]3/2)J -

1 71+\/?7(72+\/?)C05[§(C+dx>}
2 |-Sin[c+dx] -
3+/Cos[c+dx] 1+Cos[%(c+dx>]
EllipticF[Ar‘cSin[Tan[z<c+dx>]],17—12\/7}Tan[l(c+dx)]/
3-2+/2 4
ﬁ\/B—Z\/?—Tan[i(Cerx)]z —ﬁCos[i(ordx)]
1432 - (-2+4/2 | Cos[ 2 (c+dx)] ElliptiCF[ArCSin[Tan[Z(c+dx”})
1+Cos[2 (c+dx)] 3_2+2
17—12\/7]Sin[i(c+dx)]\/3—2\/7—Tan[i(c+dx)]2+
1 5 Tan[l(c+dx)
V2 Cos[~ (c+dx) | EllipticF[ArcSin| * |,17-12+/2]
4
3-2/2

(72+\/?) Sin[i (c+dx>]

2 (1+cCos[2 (c+dx)]]

(c+dx)]

+ ((71“/7— (—2+ﬁ) Cos |

N |

Sin[% (c+dx)]

+

3—2\/7_Tan{l((:+dx)]2 —1+\/7—(—2+\/7)COS[§(C+dx)]
4

1+Cos[i (C+dXH

/

3-2v2 3-242

4

ez (2092 cos[ (e dx) ] Jz_m_mmudxw
1+Cos[2 (c+dx)]

|
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Problem 249: Result more than twice size of optimal antiderivative.
1

J\/GCOS[CerX] (a+asin[c+dx])?

dx

Optimal (type 4, 116 leaves, 4 steps):

. . 1
2V Cosfc+dx] ElllpthF[;(c+dx),2} 2+/eCos[c+dx] 2+/eCos[c+dx]
7a2d+eCos[c+dx] 7de(a+aSin[c+dx})2 7de (a®+a?Sinf[c+dx])

Result (type 4, 1209 leaves):
4

Cos[% (c+dx)] +Sin[§ (c+dx)]

4 et e )

7 (Cos[i (c+dx) ] +Sin[i (c+dx)]) 7 (Cos{% (c+dx)] +Sin[i (c+dx)])

Cos[c +dx]

4
(d\/eCos[c+dx} (a+aSin[c+dx})2)+ 2 Cos[l(c+dx”+$in[l<c+dx)]
2 2

Cos[L (c+dx)] VCos[crdx] VCos[c+dx] Sin[> (c+dx)]

7 (Cos[% (c+dx)] +Sin[§ <c+dx)]) 7 (Cos[% (c+dx)] +Sin[§ (c+dx)])

1 ) —1+\/?—(—2+\/?)Cos[i(c+dx)]
Cos[c+dx] +2+2 Cos[~ (c+dx)]
4 1+Cos[i(c+dx”

Tan[i <c+dx)]

EllipticF[ArcSin| ],1712\5]\/32\5Tan[1(c+dx)]2 /
4
3-2+/2
7d+eCos[c+dx] (a+aSin[c:+dx])2 Sin[c +dx] Cos[c+dx1+2\/7Cos[l<c+dx)]2
4

“1++2 - [-2++2 ) Cos[% (c+dx Tan[L (c+dx
( ) [2< )] EllipticF |[ArcSin| [4< )]],

1+Cos[i(c+dx)] 322

4

1712\/?}\/32\/7Tan[1(c+dx”2 /<7COS[C+dX]3/2)+
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1 —1+\/7—<—2+\/7)Cos[l(c+dx”
2 |-Sin[c+dx] - 2
7+/Cos[c+dx] 1+Cos[§(c+dx>]
EllipticF[Ar‘cSin[Tan[;(c+dx>]],17—12\/?} Tan[l(c+dx)]/
3-2+2 4
\/7\/32\/7Tan[‘11(c+dx)]2 7\/7Cos[i(c+dx)]
—1+\/7—(—2+\/7)Cos[l(c+dx” Tan[1 (c+dx) |
1 2 EllipticF [Ar‘cSin [ = } B
1+Cosb(c+dx” 3-2+2

17-12+/2] Sin[i (c+dx)] \/32\/7Tan[1 (c+dx)]” +

1 R Tan[® (c+dx
\/TCOS[— (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]
4

3-2+/2

(—2+\/7) Sin[% (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]
2)]

\|1+ﬁ 2472 | cos[* (c+dx]]

1+Cos[§ (c+dx)]

Sin[

N |

(C+dx>]

/[2 (1+Cos[§ (c+dx)]

(c+dx)]2

/

J1+\/7(2+\/7)C05[1(C+‘“HJ

+

1
4

\/BZ\ETan[

3—2\/7—Tan[1 (c+dx)]2

4

/

{ 2(3-272 JlTa”[i(“dXHz Jl (17-12V2 | Tan[ L (c+dx)]? ]m
3-2+/2 3 27

Problem 259: Result more than twice size of optimal antiderivative.

1+Cos[§ (c+dx) ]
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])3/2

dx

J (eCos[c+dx
(

a+aSin[c+dx})3

Optimal (type 4, 118leaves, 4 steps):
2e2+/Cos[c+dx] EllipticF [% (c+dx), 2]

21a*d+VeCos[c+dx]
4e~/eCos[c+dx] 2eveCos[c+dx]

N
7ad (a+aSin[c+dx])* 21d (a®+a*sin[c+dx])

Result (type 4, 1217 leaves):
6

Cos[% (c+dx)] +Sin[§ (c+dx)]

e s

2177 (Cos[% (c+dx)] +Sin[% (c+dx)]) 21 (Cos[% (c+dx)] +Sin[§ (c+dx)])

(eCos[c+dx])*?Sec[c+dx]

(d (a+aSin[c+dx])3) -

Cos[l (c+dx)] +Sin[1 (c+dx)] °

2 (eCos[c+dx])*?sec[c+dx]?
2 2

Cos[ L (c+dx)] /Cos[crdx] VCos[c+dx] sin[> (c+dx)]

- +

21 (Cos[i (c+dx)] +Sin[§ (c+dx)]) 21 (Cos[i (c+dx)] +Sin[§ (c+dx”)

1 ) *1+\/?7(72+\E)Cos[l(c+dx)]
Cos[c+dx]+2\/7Cos[—(c+dx>] 2

4 1+Cos{%(c+dx”

Tan|* <c+dx)]

EllipticF [ArcSin| * ],17-12+2 ] \/32\5Tan[
\V3-2+/2

<c+dx)]2 /

H R

21d(a+aSin[c+dx1)3 —||sin[c+dx] Cos[c+dx1+2\/7Cos[l(c+dx)]2
4
—1+\ﬁ— —2+\/? Cos[Y (c+dx Tan[ Y (c+dx
( ) [2< )] EllipticF [ArcSin| [4< H],
1+Cos[%(c+dx)] 322

4

1712\/7}\/32\5Tan[l(c+dx”2 /<21COS[C+dX}3/2>
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“1++/2 - (—2+\/7) Cos[% (c+dx) ]
2 |-Sin[c+dx] -
21+/Cos[c+dx] 1+Cos[§(c+dx)]

EllipticF[ArcSin[Tan[Z (e rdx)] |,17-12+/2] Tan[1 (c+dx)] /

4
3-24/2

\/7\/32\/7Tan[‘11(c+dx)]2 7\/7Cos[i(c+dx)]
~1+4/2 - (—2+\/7) Cos[% (c+dx) ] EllipticF[Arcsin[TanE (c+dx) ] )
1+Cos[§(c+dx” 3-2+2

17-12+/2] Sin[i (c+dx)] \/32\/7Tan[1 (c+dx)]” +

Tan[ (c+dx)

\/TCOS[l (c+dx) }2 EllipticF [ArcSin| 4 |,17-12 \/7]
4

3-2+/2

(—2+\/7) Sin[% (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]
2)]

\|1+ﬁ 2472 | cos[* (c+dx]]

Sin| (c+dx>]

N |

/[2 (1+Cos[§ (c+dx)]

2

+

\/BZ\ETan[

(c+dx)]

/

J1+\/7(2+\/7)C05[1(C+‘“HJ

1+Cos[§ (c+dx) ]

1
4 1+Cos[§(c+dx”

3—2\/7—Tan[1 (c+dx)]2

4

/

WJ1TanWC+dXW J 17122 | Tan[ ! (e x|
3-22 3-2+/2

Problem 261: Result more than twice size of optimal antiderivative.

1

Jx/eCos[c+dx] (a+asin[c+dx])?

dx
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Optimal (type 4, 153 leaves, 5steps):
10+/Cos[c+dx] EllipticF [i (c+dx), 2]

2+/ecCos[c+dx]
77 a3d+/eCos[c+dx] 11de (a+aSin[c+dx])?
10+ eCos[c+dx] 10+ eCos[c+dx]

77ade (a+aSin[c+dx])> 77de (a’+a’Sin[c+dx])

Result (type 4, 1236 leaves):

6
Cos[c+dx]

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

10 2

77 11 [cos[ ] [crdx)] +sin[] (e dx)|)°

77 (Cos[i (c+dx)] +Sin[§ (c+dx)])4 77 (Cos[i (c+dx)] +Sin[i (c+dx)”2

6
(d\/eCos[c+dx} (a+aSin[c+dx})3) + |10 (Cos[1 (c+dx)] +S.in[1 (c+dx)})
2 2

5COS[% (c+dx)]+/Cos[c+dx] 5+/Cos[c +dx] Sin[% (c+dx)]

77 (Cos[% (c+dx)] +Sin[% (c+dx”) 77 (Cos[i (c+dx) ] +Sin[§ (c+dx)])

—1+\/7—(—2+\/7) Cos[%(c+dx)]

Cos[c +dx] +2\/7Cos[l (c+dx>]2

4 1+Cos[i(c+dx”
Tan[ (c+dx 1 R
EllipticF [ArcSin| 4 ],17—12\/?] 3—2\/7—Tan[—<c+dx)] /
4
3-2+/2
77d+eCos[c+dx] (a+aSin[c+dx])3 5Sin[c +dx] Cos[c+dx]+2\5Cos[1(c+dx”2
4
“1++2 - (-2++/2 ) Cos[L (c+dx Tan[L (c+dx
( ) [2< )] EllipticF [ArcSin| [4< )]],
1+COS[§<C+dX)] 3—2\/7

4—(c+dx”2 /(77Cos[c+dx}3/2)+

17-12ﬁ}\/3-2F-Tan[1
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10

-Sin[c+dx] -

\I “1++/2 - (—2+\/7) Cos[% (c+dx) ]

1+Cos[§ <c+dx)]

77 \JCos[c +d x]

EllipticF[ArcSin[Tan[Z (e rdx)] |,17-12+/2] Tan[1 (c+dx)] /

4
3-24/2

\/7\/32\/7Tan[‘11(c+dx)]2 -2 Cos| (c+dx)]

H R

EllipticF[Ar‘cSin[ = },
1+Cos[§(c+dx” 3-2+2

J1+\/7(2+\/7)Cos[i(c+dx” Tan[1 (c+dx) |

17-12+/2] Sin[i (c+dx)] \/32\/7Tan[1 (c+dx)]” +

1 R Tan[® (c+dx
\/TCOS[— (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]
4

3-2+/2

(—2+\/7) Sin[% (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]
2)]

\|1+ﬁ 2472 | cos[* (c+dx]]

1+Cos[§ (c+dx)]

Sin[

N |

(C+dx>]

/[2 (1+Cos[§ (c+dx)]

(c+dx)]2

/

J1+\/7(2+\/7)C05[1(C+‘“HJ

+

1
4

\/BZ\ETan[

3—2\/7—Tan[1 (c+dx)]2

4

/

{ 2(3-272 JlTa”[i(“dXHz Jl (17-12V2 | Tan[ L (c+dx)]? ]m
3-2+/2 3 27

Problem 267: Result more than twice size of optimal antiderivative.

1+Cos[§ (c+dx) ]
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dx

(eCos[c+dx])"?
J(a+aSin[c+dx})4
Optimal (type 4, 120leaves, 4 steps):
1ae4mﬂlipticF[§ (c+dx), 2]

21a*d+/eCos[crdx] 7
4e(eCos[<:+dx})5/2 20e3+/eCos[c+dx]

N
7ad (a+aSin[c+dx])* 21d (a*+a*sin[c+dx])

Result (type 4, 1219leaves):

8

(eCos[c+dx])7/25ec[c+dx]3 Cos|

N |

(c+dx>] +Sin| (c+dx)]

N |

737 8 . 32 }]/
21 7(Cos[%(c+dx)]+$in{%(c+dx)”4 21(Cos[%(c+dx”+$in[%(c+dx)])2

(d (a+aSin[c+dx])4) +

8
10 (e Cos[c+dx])”?Secc+dx]* Cos[l (c+dx) ] +Sin[l (c+dx)]
2 2

5Cos[i (c+dx)]~/Cos[c+dx] 5+/Cos[c+dx] Sin[i (c+dx)]

21 (Cos[% (c+dx)] +Sin[§ (c+dx)}) 21 (Cos[% (c+dx)] +Sin[§ <c+dx)])

1 ) —1+\/?—(—2+\/?)Cos[i(c+dx)]
Cos[c+dx] +2+2 Cos[~ (c+dx)]
4 1+Cos[i(c+dx”

Tan[i <c+dx)]

EllipticF [Ar‘cSin [

],1712\5]\/32\/?Tan[1<c+dx)]2 /

3-2+/2 4
21d (a+asSin[c+dx])* ||5Sin[c+dx] Cos[c+dx}+2\/7Cos[l(c+dx)]2
4
“1++2 - [-2++2 ) Cos[% (c+dx Tan[L (c+dx
( ) [2< )] EllipticF |[ArcSin| [4< )]],

1+Cos[i (c+dx) ]

3-24/2

—(c+dx”2 /(21Cos[c+dx}3/2)+
4

1712ﬁ}\/32ﬁTan[1
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10

-Sin[c+dx] -

\I “1++/2 - (—2+\/7) Cos[% (c+dx) ]

1+Cos[§ <c+dx)]

21+/Cos[c+dx]

EllipticF[ArcSin[Tan[Z (e rdx)] |,17-12+/2] Tan[1 (c+dx)] /

4
3-24/2

\/7\/32\/7Tan[‘11(c+dx)]2 -2 Cos| (c+dx)]

H R

EllipticF[Ar‘cSin[ = },
1+Cos[§(c+dx” 3-2+2

J1+\/7(2+\/7)Cos[i(c+dx” Tan[1 (c+dx) |

17-12+/2] Sin[i (c+dx)] \/32\/7Tan[1 (c+dx)]” +

1 R Tan[® (c+dx
\/TCOS[— (c+dx)} EllipticF [ArcSin| 4 |,17-12 \/7]
4

3-2+/2

(—2+\/7) Sin[% (c+dx>]

2 (1+Cos[i (c+dx)])

+ ((—1+\/7— (—2+\/7) Cos{% (c+dx) ]
2)]

\|1+ﬁ 2472 | cos[* (c+dx]]

1+Cos[§ (c+dx)]

Sin[

N |

(C+dx>]

/[2 (1+Cos[§ (c+dx)]

(c+dx)]2

/

J1+\/7(2+\/7)C05[1(C+‘“HJ

+

1
4

\/BZ\ETan[

3—2\/7—Tan[1 (c+dx)]2

4

/

{ 2(3-272 JlTa”[i(“dXHz Jl (17-12V2 | Tan[ L (c+dx)]? ]m
3-2+/2 3 27

Problem 269: Result more than twice size of optimal antiderivative.

1+Cos[§ (c+dx) ]
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])3/2

dx

J (eCos[c+dx
(

a+asSinfc+dx])*

Optimal (type 4, 154 leaves, 5 steps):
2e2+/Cos[c+dx] EllipticF [% (c+dx), 2]

77 a*d /e Cos[c+dx]
4e~eCos[c+dx] 2e+eCos[c+dx] 2e+eCos[c+dx]
+

.
11ad (a+asSin[c+dx])® 77d (a*>+a?Sin[c+dx])> 77d (a*+a*Sinfc+dx])

Result (type 4, 1244 leaves):

8
(eCos[c+dx])3/ZSec[c+dx] Cos{l (c+dx)] +Sin[l (c+dx)]
2 2

2 4 2

— - + +

77 11 (Cos[i (c+dx)] +Sin[§ (c+dx)”6 77 (Cos[i (c+dx)] +Sin[i (c+dx)})4

2 2]J/(d(aJraSin[Cerx])“)

77 (Cos[% (c+dx)] +Sin[§ <C+dx>])

Cos[% (c+dx)] +Sin[§ (c+dx)] ’

Sec[c+dx]?

2 (eCos[c+dx])*?

Cos[L (c+dx] ]| VCoslcrdx] JCosfcrdx] sin[L (c+dx]]

+

77 [cos[* (c+dx]] +sin[? (crdx)]] 77 [Cos[ (cvdx)] +Sin[® (cedx]]

1 5 —1+\/?—(—2+\E)Cos[i(c+dx)]
Cos[c+dx] +2+/2 Cos[~ (c+dx)]
4 1+Cos[§(c+dx”

Tan|[* <c+dx)]

EllipticF [ArcSin| : ],1712\5]\/32\5Tan[1<c+dx)]2 /
\V3-2vV2 N

77d (a+asin[c+dx])* [-||Sin[c+dx] |Cos[c+dx] +2+/2 Cos[l<c+dx)]2
4
~1++2 - (-2++/2 ) cos[L (c+dx Tan|[Y (c+dx
( ) [2< H EllipticF[Ar‘cSin[ [4< H],

1+Cos[> (c+dx)| 3_2+2
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4

17-12\/7}\/3_2\/7-Tan[1 (c+dXH2J

/(77Cos[c+dx13/2)] -

2

77 \JCos[c +dX]

1+Cos[% (c+dx)]

[J 1442 - (~244/2 ) cos[2 (c+dx)]
-Sin[c+dx] -

EllipticF[Ar‘cSin[Tan[z<c+dx>]],17—12\/7}Tan[l(c+dx)]/
3-2+/2 4
ﬁ\/B—Z\/?—Tan[i(Cerx)]z —ﬁCos[i(ordx)]
1432 - (-2+4/2 | Cos[ 2 (c+dx)] ElliptiCF[ArCSin[Tan[Z(c+dx”})
1+Cos{%(c+dx” 3-22
17—12\/7]Sin[i(c+dx)]\/3—2\/7—Tan[i(c+dx)]2+
1 5 Tan[l(c+dx)
V2 Cos[~ (c+dx) | EllipticF[ArcSin| * |,17-12+/2]
4
3-2+/2

(72+\/?) Sin[i (c+dx>]

2 (1+cCos[2 (c+dx)]]

(c+dx)]

+ ((71“/7— (—2+ﬁ) Cos |

N |

Sin[% (c+dx)]

+

3—2\/7_Tan{l((:+dx)]2 —1+\/7—(—2+\/7)COS[§(C+dx)]
4

1+Cos[i (C+dXH

/

3-2v2 3-242

4

ez (2092 cos[ (e dx) ] Jz_m_mmudxw
1+Cos[2 (c+dx)]

|
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Problem 271: Result more than twice size of optimal antiderivative.
1

J\/GCOS[CerX] (a+asinfc+dx])*

dx

Optimal (type 4, 191 leaves, 6 steps):
2+/Cos[c+dx] EllipticF[% (c+dx), 2] 2\eCos[crdx]

33a%*d+/eCos[c+dx] 15de (a+asSin[c+dx])*
14/ eCos[c+dx] 2+/eCos[c+dx] 2+/eCos[c+dx]

l65ade (a+asSin[c+dx])’ 33de(a’+a2Sin[c+dx])®> 33de(a*+a*Sinfc+dx])

Result (type 4, 1263 leaves):

8
cos[c+dx] Cos[1 (c+dx)] +Sin[l (c+dx)]
2 2

2 2 14

33 15 (Cos[% (c+dx)] +Sin[% (c+dx)])8 165 (Cos[% (c+dx) ] +Sin[§ (c+dx)})6

)/

2 2

33 (Cos[i (c+dx)] +Sin[§ (c+dx)])4 33 (Cos[i (c+dx)] +Sin[i (c+dx)”

8

(d\/eCos[c+dx1 (a+aSin[c+dx1)4)+ 2 Cos[l(c+dx”+$in[l<c+dx)]
2 2
Cos[%(c+dx”\/Cos[c+dx] r/Cos[c +dx] Sin[%(c+dx”

33 (Cos[% (c+dx) ] +Sin[% (c+dx”) 33 (Cos[% (c+dx)] +Sin[% <c+dx)])

R —1+\/7—(—2+\/7> Cos[i(c+dx)]

Cos[c +dx] +2\/7Cos[l (c+dx)]

4 1+C05[%(C+dx”
EllipticF[ArcSin[Tan[“_ lerdx)] |, 17-12+/2 ] \/3—2\/7—Tan[1 (c+dx)]” /
3-24/2 N

1
33d+/eCos[c+dx] (a+aSin[c+dx])*||Sin[c+dx] [Cos[c+dx] +2~/2 COS[*(CerX)}Z
4
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- EllipticF [ArcSin|
1+Cos[;(c+dx)] 322

\ll+\/_(2+\/7)Cos[i<c+dx)] Tan[i<c+dx)]]

17-122 | \/3-2ﬁ-Tan[1 (c+dx)]”

4

]/ (33Cos[c+dx]??) +

2

33+/Cos[c+dx]

[\I “1+4/2 - (72+\/7) Cos[i (c+dx)]
-Sin[c+dx] -

1+Cos[§ (c+dx)]

EllipticF[ArcSin[Tan[Z (erdx)] |,17-12+/2 ] Tan[l (c+dx)]

\3-2+2 4

/

1

\/7\/32\5Tan[i(c+dx)]2 —\/7(205[4(c+dx)]
“1+4/2 - (2+\15) Cos[i (c+dx” EllipticF[Arcsin[Tan[i (c+dx” },
1+Cos[;(c+dx” 3242

17-12+/2 ] Sin[1 (c+dx)] \/BZ\ETan[l (c+dx)]” +

4 4

V2 Cos| )]},17-12\/7]

1 2
~ (c+dx) | EllipticF[ArcSin|
4 \J3-2/2

202 sin[} (c-ax)] ([-2+/2 - (22 cos (e ax)]
2(1+Cos[i(c+dx)]) ’

/ot o]

—1+\/?—(—2+\E) Cos[i(c+dx”
/\

1+Cos[% (c+dx)]
Jhﬁ(pmcos[;(udxnj

1+Cos[% (c+dx) ]

Sin[

N |

(c+dx>] (c+dx>]

N |

+

J32V?Tan[l (c+dx)]”

4

372\/77Tan[1 (c+dx)]

4

N/
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2(372\5) 17Tan[i(c+dx”2 17(17—12\/7>Tan[41((;+dx”2
3-2+2 3.242

Problem 273: Result unnecessarily involves imaginary or complex numbers.

J(eCos[c+dx])3/2\/a+aSin[c+dx1 dx

Optimal (type 3, 236 leaves, 8 steps):

5/2

a(eCos[c+dx]) 3e+/eCos[c+dx] Va+aSin[c+dx]
+

2de+a+aSinfc+dx] 4d

e Cos[c+dx]

332 ArcSinh| | Vi+cCosfc+dx] a+aSin[c+dx]

e

4d (1+Cos[c+dx]+Sin[c+dx])

\Esin[c+dx]

veCos[c+dx] v/1+Cos[c+dx]
(4d (1+Cos[c+dx] +Sin[c+dx]))

| Vi+Cosfc+dx] a+aSin[c+dx]

(3 e*2 ArcTan|

/

Result (type 3, 269 leaves):

_( ]-lee—]'l. <C*dx)“/eCos[c+dX} _i 1+eZJ'1(C+dX) _2ei (c+d x) 1+eZ]'L(C+dX) N
2]-1(E2j1(c+dx) 1+e21‘1(c+dx) +e31‘1(c+dx) 1+e21‘1(c+dx) 73de2j1(c+dx)x+

3 eZ]l (c+d x) ArcSinh [ei (C+dx)] ~31i eZJ'l (c+dx) Log[l ¥ 1+ e2]'1. (c+d x) ]]

\/a (1+Sin[c+dx}> ]/ (4d (j+ej(°+dx)) 1+ 2t (erdx)

Problem 274: Result unnecessarily involves imaginary or complex numbers.

J\/eCos[Cerx} Ja+aSin[c+dx] dx

Optimal (type 3, 194 leaves, 7 steps):
3/2 \/?Ar‘csinh[@] v1+Cos[c+dx] Va+aSin[c+dx]
+

a(eCos[c+dx]) .

de~+a+asSin[c+dx] d(1+Cos[c+dx]+Sin[c+dx])

(\/?Ar‘cTan[ Ve Sin[c+dx] | V1+Cos[c+dx] a+aSin[c+dx]
veCos[c+dx] v/1+Cos[c+dx]

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

/

Result (type 3, 195leaves):
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—([]l\/ECOS[C+dX] (—Jix/1+e”(c*dx> el (erdx) [ [q 4 @21 (cxdx)

id e]'l (c+d x) X+ 1 e]l (c+d x) ArcSinh [ei (C+dx)] _ e]'l. (c+d x) Log[l n 14+ eZJ'l (c+dx) })

|

Problem 275: Result unnecessarily involves imaginary or complex numbers.

\/a (1+Sin[c+dx}) ]/(d<j+ej(“dx)) 14+ @2t (erdx)

dx

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

Optimal (type 3, 161 leaves, 6 steps):

2 ArcSinh | ecojﬁ“jx] | V1+Cos[c+dx] Va+aSin[c+dx]
e

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

\/?Sin[c+dx1

\eCos[c+dx] /1+Cos[c+dx]
(d\/? (1+Cos[c+dx] +Sin[c+dx]))

2 ArcTan [

] Vi+cCos{c+dx] Va+aSin[c+dx]

/

Result (type 3, 108 leaves):

[ 1+e2t(erdx) (dx-ArcSinh[efl (@ dx) ] 14 Log[1+/1+e?t (¢4 ]) Ja(1+sinfc+dx]) )/

(d (1-ie' (9 veCos[c+dx] )

Problem 280: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(eCos[Cerx])S/2 (a+asinfc+dx])>?dx

Optimal (type 3, 319leaves, 10 steps):

15a° (eCos[c+dx] )2 15a%e (eCos[c+dx])>?
. _

32de (a+asin(c+dx])*? e4d~/araSin[c+dx]

3 a2 (eCos[c+dx])7/2 a (eCos[c+dx])7/2\/a+aSin[c+dx]

+

8de+/a+asSin[c+dx] 4de

45 a e%/2 ArcSinh | eco?““} ] Vi+Cos[c+dx] a+aSin[c+dx]
e

64d (1+Cos[c+dx] +Sin[c+dx])

\/?Sin[c+dx]

veCos[c+dx] v/1+Cos[c+dx]
(64d (1+Cos[c+dx] +Sin[c+dx]))

45ae*’? ArcTan|

| Vi+cCosfc+dx] a+aSin[c+dx]

/
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Result (type 4, 2816 leaves):

(eCos[c+dx])>?Sec[c+dx]? (a(1+Sin[c+dx]))>?

—j—‘Cos[i (c+dx)] +:—4Cos[§ (c+dx)] —iCos[z (c+dx)] —:—ZCOS[E (c+dx)]+

3 1 3 3 1 5 1 7
Zsin[= (c+d = sin[> (c+d =sin[2 (c+dx)] - —sin[ = (c+d
. 1n[2(c+ x)]+64 1n[2(c+ XH+8 1n[2(c+ XH » 1n[2(c+ x)]

3
]+ 451/3-2+/2 (eCos[c+dx])®?

[d

Cos{% (c+dx)] +Sin[§ (c+dx)]

(c+dx)]2 [1+Tan[i (c+dx”2

FNQRI

Sec[c+dx]? (a (1+Sin[c+dx}>)3/2\/B—Zﬁ—Tan[

—3+2\/?+Tan[i (c+dx)]2 —3+2\/7+17Tan[i (c+dx)]2—12ﬁTan[i (CerxH2
~34+24/2 -3+2+/2

(c+dx)]”

\/1—3Tan[1 (c+dx>]2+2\/7Tan[1

4 4

272Tan[l (Cerx)]erJT\/lsTan[1 (c+dx”2+Tan[l (c+dx”4J

4 4 4

Tan[ > (c+dx)] 1 ,

4 EllipticF[ArcSin| : ],17-12~/27] [3-2V2 -Tan[~ (c+dx)]
3-242 ‘

4 4 4

\/1+ (73+2\/?) Tan[1 (c+dx)]2 \/16Tan[1 (Cerx)]ZJrTan[1 <c+dx)]4 +

Tan[ (c+dx)
8 EllipticPi[-3+2+/2, -ArcSin[ —— ], 17-12+/2]

\3-242

4 4

\/3—2\/_—Tan{l (c+dx”2 \/1+(—3+2ﬁ) Tan{l (c+dx”2

\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 2

. . Log[1+Tan[i(c+dx)]2}—

Log[z2Tan[i(c+dx”2+\/?\/16Tan[l<c+dx>]2+Tan[l(c+dxH4]

4 4
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4 4

“6Tmﬂ1(c+dXH2*Tm[1(C+d”}j]y/

) 4Sec[1 (c+dx)]2—

! inf X c+dx
128d COS[; @-+dx)}+sln[2 (c+dx)] .
3x/75ec[i(c+dx)]2—525ec[4l(c+dx”2Tan[i c+dx)]2+
1 2 1 2 1 2 1 4
39\/75ec[4—(c+dx” Tan[z(c+dx)] +20@Sec[z(c+dx)] Tan{z(c+dx” -
150\/75ec[i(c+dx)]2Tan[41(c+dx)}4—2005ec[41(c+dx”2Tan[i(c+dx)]6+
150\ESec[7(c+dx)] Tan[i(c+dx”6+525ec[i(c+dx)]2Tan[i(c+dx”8—
1 2 1 8 1 2 1 10
39\/75ec[4—(c+dx” Tan[z(c+dx)] —4Sec[;<c+dx)] Tan[;(c+dx” +
1 2 1 10 1 2
3\/75ec[z(c+dx)] Tan[;(c+dx” +2 2(3—2\/7) Sec[;(c+dx)}
) ~3+2+/2 +Tan[X (c+dx 2
Tan[i(c+dx”\/3—2\/_—Tan[i(c+dx” \I [4< )]
-3+2+2
—3+2\/7+17Tan[i(c+dx)}2—12\/7Tan[i—<c+dx)]2
—3+2+/2
1—3Tan[1(c+dx)]2+2\/7Tan[l(c+dx)]2 -12 2(3—2\/7) Sec[l(c+dx”2
4 4 4

1 3 ) , | -3+232 o Tan[2 (crdx) ]’
Tan[z(c+dx” 3*2\/?*Ta”[z<c+dx>] \;—
-3+2+2

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
—3+2\E

\/13Tan[1(c+dx)]2+2\/7Tan[ <c+dx)]2 +2 2(3—2\5) Sec[ <c+dx)]2

4

H R
H R

—3+2\/7+Tan[i (c+dx”2

“3+2+/2

Tan{l (c+dx)}5\/3—2\/——Tan[l (c+dx)]2 \I

4 4
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J -3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’

~34+24/2
\/1—3Tan[

GSeC[1 (Cerx)]z\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 +

(c+dx)]2+2\/7Tan[ <c+dx)]2 -

FNQI
FNQ

4 4 4

4+/2 sec|

FNQ

4 4

(Cerx)]z\/l—GTan[l (c+dx)]2+Tan[l <c+dx)]4 +

485ec[41 (c+dx”2Tan[i (Cerx)]z\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 -

1
a

32+/2 Sec|

(c+dxH2Tan[

FNQ

4 4

(Cerx)]Z\/l—GTan[l (c+dx)]2+Tan[l <c+dx)]4 -

84Sec[41 (c+dx”2Tan[i (c+dx)]4\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 +

1
a

56\/75ec[

(c+dxH2Tan[ (c+dx)]4\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4

FNQ

485ec[41 (c+dx”2Tan[i (c+dx)]6\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 -

1
4

32+/2 Sec|

(c+dxH2Tan[

FNQ

4 4

(c+dx)]6\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 -

GSeC[i (Cerx)]zTan[Ll1 (c+dx”8\/16Tan[— (c+dx”2+Tan[l (CerxH4 +

4+/2 sec| (Cerx)]zTan[l (c+dx”8\/1—6Tan[l (c+dxH2+Tan{l (c+dx”4 +

4 4 4

FNQ

4+/3-2+/2 Sec[41 (c+dx”2Tan[i (c+dx)]

1 5 —3+2\E+Tan[i<c+dx)]2
3—2\/7—Tan[—(c+dx)} N
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-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’
-3+242

\/1—3Tan[% (c+dx)]2+2\/7'r""”[1 <c+dx)]2

4

4

\/16Tan[1(c+dx)]2+Tan[1 c+dx) 3-2+/2 sec| c+dx)]2
4

—3+2\/—+Tan[ (c+dx”2
—3+2\/7

Tan{%(c+dx”3\/3—2\/7 Tan[ =~ (c+dX) \I

-3+2/2 +17Tan[? (c+dx)]*-122 Tan[? (c+dx)]’
-3+2v2

4

\/1—3Tan[i (c+dx)]2+2V7Tan[l <C+dx)]2

4

4

\/16Tan[i (c+dx)]2+Tan[1 (c+dx)]

Problem 281: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

j(eCos[c+dx])3/2 (a+asinfc+dx])*?dx

Optimal (type 3, 278 leaves, 9 steps):

7 a? (eCOS[C+dX])5/2 7ae+eCos[c+dx] a+aSin[c+dx]

12de~+/a+asSin[c+dx] 8d

a(eCos[c+dx])**Va+asSin[c+dx]

3de

e Cos[c+dx]
Ve
8d (1+Cos[c+dx] +Sin[c+dx])

\/?Sin[c+dx]

veCos[c+dx] \/1+Cos[c+dx]
(8d (1+Cos[c+dx] +Sin[c+dx]))

7 ae*2ArcSinh| | Vi+cCos[c+dx] “a+aSin[c+dx]

7ae*2ArcTan| | Vi+Cosfc+dx] a+aSin[c+dx]

/

Result (type 4, 2810leaves):
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(eCos[c+dx])3/ZSec[c+dx] (a (1+Sin[c+dx}))3/2( Cos[f(c+dx”—§Cos[f(c+dx)]—
12 2 8 2
1 5 1 3 1 5
— Cos[> (c+d > sin[= (c+d Zsin[2 (crdx)] - —sin[> (c+d /
» os[z(c+ x)]+12 1n[2(c+ x)]+8 1n[2<c+ x)] » 1n[2(c+ XH ]

(a (1+Sin[c+dx}))3/2\/32\/7Tan[1 (c+dx)]2 (1+Tan[1 (CerxH2

4 4

—3+2\/7+Tan[i (c+dx)]2 —3+2\/7+17Tan[i (c+dx)]2—12\/7Tan[i— (c+dxH2
“3+24/2 -3+24/2

4 4(C+dx”2

\/13Tan[1 (c+dx>]2+2\ETan[l

4 4 4

2—2Tan[l (c+dx)]2+\/?\/1—6Tan[1 (c+dx”2+Tan[E (c+dx”4

Tan[i (c+dx)]

4 EllipticF [ArcSin|

]s 17—12\/7] \/3—2ﬁ—Tan[l (c+dx)]2

3-2+/2 4
\/1+(—3+2\/7)Tan[1(c+dx)]2 \/1—6Tan{i(c+dx)]2+Tan[i<c+dx)]4+
Tan[l<c+dx)

8 EllipticPi[-3+2+/2, -ArcSin| 4 ], 17-12+/2 ]
\3-24/2
\/32\/7Tan[l(c+dx”2 \/1+(3+2\/7)Tan[l(c+dx”2
4 4
1 2 1 4 1 2
\/16Tan[4(c+dx)] +Tan[z<c+dx)] \E{Log[1+Tan[4<c+dx)] }7

4 4 4

Log[Z—ZTan[l (c+dx”2+\/7\/1—6Tan[1 (c+dx>]2+Tan[l (c+dx”4]

4 4

176Tan[1 (C+dxH2+Tan[l (c+dxH4]]J/
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(c+dx)] +Sin[l (c+dx)] ’

16d (Cos{
2

N |

(c+dx)] —Sin[l (c+dxH)

Cos
A [

N |

1 2 1 2 1 2 1 2

—4Sec{;(c+dx)] +3+/2 Sec[;(c+dx)] +525ec[47(c+dx” Tan[;(c+dx)] -
1 2 1 2 1 2 1 4

394/2 Sec[;(c+dx” Tan[;(c+dx)] —2005ec[;(c+dx)] Tan{;(c+dx” +

150\/75ec[i (Cerx)]zTan[Lll (c+dx)}4+2005ec[41 (c+dx”2Tan[i (c+dx)]67

150ﬁ5ec[i (C+dx)]2Tan[4l (c+dx”67525ec[i (c+dx)]2Tan[i (c+dx”8+

39\/75ec[1 (c+dx”2Tan[i (c+dx)]8+45ec[i (Cerx)]zTan[l (c+dx”1e—

4
(c+dx)]2Tan[i (c+dx)}le+2 |2 (3—2\/7) Sec[% (c+dx”2

1 5 —3+2\E+Tan[i(c+dx)]2
Z(CerX)}
~312+2

F
N

32 sec|

Tan[l (c+dx” \/32\5Tan[

4

J —3+2\/7+17Tan[i (c+dx”2—12ﬁTan[i <c+dx)]2

~34+24/2
(cvdx)]” ~12 [2(3-2V2) Sec[i (c+dx)]”

73+2\/?+Tan[i (C+dXH2

~34+24/2

\/13Tan[:l (c+dx)]2+2\/7Tan[

4

H R

Tan[1 (c+dx”3\/3—2\/7—Tan[l (c+dx)]2 \I

4 4

73+2\/?+17Tan[i (c+dx”2—12\5Tan[i <c+dx)]2
-3+2+2

4 4 4

\/13Tan[1 (cedx)]®+232 Tan[ > (c+dx)]’ +2 |2 3-2V2) sec[* (c+dx)]’

(c+dx) |

» |

4

R \I —3+2ﬁ+Tan{i (c+dx”2

Tan{l (c+dx”5\/3—2\/7—Tan[
—3+2\/?

-3+2+/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’
-3+2v2
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(c+dx)]2 +

\/1—3Tan[l (c+dx)]2+2\/7Tan[l

4 4

4

6Sec[i (Cerx)]z\/16Tan[;lL (Cerx)]erTan[1 (c+dx)]4 -

4 4 4

4%75ec[1 (Cerx)]z\/l—GTan{l (c+dx)]2+Tan[l <c+dx)]4 -

485ec[41 (c+dx”2Tan[i (Cerx)]z\/16Tan[;lL (c+dx)]2+Tan[i (c+dx)]4 +

32\/75ec[41 (c+dx”2Tan[i (c+dx)]2\/1—6Tan{% (c+dx)]2+Tan[i <c+dx)]4 +

84Sec[41 (c+dx”2Tan[i (c+dx)]4\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

56\/75ec[

41(c+dx”2Tan[i (c+dx)]4\/1—6Tan{% (c+dx)]2+Tan[i <c+dx)]4 -

485ec[41 (c+dx”2Tan[i (Cerx)]G\/16Tan[;lL (c+dx)]2+Tan[i (c+dx)]4 +

32\/75ec[41 (c+dx”2Tan[i (c+dx)]6\/1—6Tan{% (c+dx)]2+Tan[i <c+dx)]4 +

6Sec[i (Cerx)]zTan[Ll1 (ch)f\/lGTan[‘l1 (c+dx”2+Tan[E (CerxH4 -

4
4ﬁ5ec[i (c+dx)]2Tan[i (c+dx)}g\/1—6Tan[4l (c+dxHZ+Tan[i (c+dx”4 +
1 2 1
4+/3-2~/2 Sec[Z(CerxH Tan[;(c+dx)]
\/32\/?“”[1 (c+dxH2 \I —3+2\E+Tan[z <c+dx)]
4 -3+24/2

—3+2\/7+17Tan[% (c+dx”2—12ﬁTan[i <c+dx)]2
~34+24/2
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4

\/1—3Tan[i <C+dx)]2+2ﬁTan[l <c+dx)]2

1

\/16Tan[1(c+dx)]2+Tan[ c+dx 3-2+/2 Sec c+dx)]2
4

1 —3+2\/—+Tan[ (C+dx”2
Tan[—(c+dx” 3-2+2 - Tan| (c+dx)
4 -3+2+2

N

—3+2\/7+17Tan[i(c+dx)} —12\/7Tan c+dx ]
—3+2+/2

4

\/1—3Tan[i (c+dx)]2+2V7Tan[1 <c+dx)]2

<c+dx)]4

FNQUPN

\/16Tan[i (c+dx)]2+Tan[

Problem 282: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J\/eCos[c+dx1 (a+asin[c+dx])*?dx

Optimal (type 3, 243 leaves, 8steps):

5 a2 (eCos[c+dx])3/2 a (eCos[c+dx])3/2\/a+asin[c+dx]
- - +

4de~/a+asSin[c+dx] 2de

5a+/e ArcSinh| ecoﬁmx] | Vi+Cos[c+dx] Va+aSin[c+dx]

e

+

4d (1+Cos[c+dx]+Sin[c+dx])

\/?Sin[c+dx}

JeCos[c+dx] \/1+Cos[c+dx]
(4d (1+Cosfc+dx] +Sin[c+dx]))

{5 a+e ArcTan]

| Vi+cCos[c+dx] a+aSin[c+dx]

/

Result (type 4, 2322 leaves):
VeCos[c+dx] (a(1+Sin[c+dx]))>?

7EC05[E (c+dx)] —ECos[i (c+dx)] +iSin[

1
d - —Si
5 , . ) ) <c+ x)] 1n[

4

ot/

N |
N W

Cos[% (c+dx)] +Sin[§ (c+dx)] ’

[d
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[ZSCOS[1 <c+dx)]2m (a (1+Sinfc+dx]))>? [V2

4

Log[Sec[i (c+dx”2] -

Log[2+x/7\/€os[c+dx] Sec[1 (c+dx)]4 —2Tan[1 (c+dx”2}]

4 4

1 . Tan[% (c+dXx)
Cos[c+dx] Sec|[~ (c+dx)] +4EllipticF|ArcSin| 4 |,17-12+/2]

4
3-2+/2

4 4

\/32\/7Tan[1 (CerxH2 \/1+ (73+2\/7) Tan[E (CerxH2 +

Tan[ > (c+dx)
8 EllipticPi[-3+2+/2, -ArcSin[ — ], 17-12+/2]

3-2+/2

\/32\/7Tan[i (CerxH2 \/1+(3+2\/?) Tan[i (c+dx”2]]/

4

64d+/Cos[c+dx]

Llcedx)] +sin]t (c-dx)]

Cos|
2 2

V2

5Cos[1 (c+dx)] Sin{l (c+dx)]

1
16 /Cos [c + d X] 4 4

Log[Sec[i (c+dx)]2} -

4 4

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx>]4 —2Tan[1 (c+dx”2}]

Tan[i (c+dx) ]

\/Cos[c+dx] sec[ > (c+dx)]" + aEllipticF[Arcsin]

1
4 3-2+/2

1

4(c+dﬂ]2+

17-122 | \/B—Z\E—Tan[l (c+dx)]” J1+ (-3+2+2 ) Tan|

4

Tan[ (c+dx
8 EllipticPi[-3+2+/2, -~ArcSin| ‘ |, 17-12+2]

3-2/2

4 4

\/32\/?Tan[£ (c+dx”2 \/1+ (73+2\/7) Tan[l (c+dx”2
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V2

Log[Sec[1 (c+dx”2} -

1 1 2 .
5Cos[~ (c+dx)| Sin[c+dx] .

16 Cos[c +d x]3/? 4

4 4

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx>]4 —2Tan[1 (c+dx”2}]

1 . Tan[% (c+dx)]
Cos[c+dx] Sec[~ (c+dx)| +4EllipticF|ArcSin| 4 B

4
3-2+/2

17-12/2 | \/BZ\ETan[l (c+dx)]” \/1+ (-3+2V2) Tan[ > (c+dx)]’ +

4 4

Tan[} (c+dx)]
8 EllipticPi[-3+2+/2 , -ArcSin[ — ], 17-12+/2]

3-2+/2

4 4

\/32\/?Tan[1 (CerxH2 \/1+ (—3+2\5) Tan[l (CerxH2

! 5Cos[1(c+dx)]2

8+/Cos[c +dx] 4

4

[Log[Sec[1 (c+dx”2] - Log|

2+\/7\/Cos[c+dx] Sec[1 <c+dx)]4 —2Tan[1 (c+dx”2}]

4 4

-Sec]|

(c+dx”4Sin[c+dx] +Cos[c+dx] Sec[l (CerxH4
4

R

+

Tan[41 (c+dx)]

/[ﬁ\/Cos[c+dx] Sec[41 (c+dx)]4

Tan[i (c+dx)

3-2+/2

|, 17-12+/2 ]

[ (-3+2+2 | EllipticF [ArcSin]

4 4

Sec[l (CerxHZTan[1 (c+dx)] \/BZ\ETan[ (c+dx)]2

+

2 (-3+2ﬁ) EllipticPi[-3+2+/2,
4

\/1+(—3+2\/7) Tan[l (c+dx”2
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|, 17-12+/2 ] Sec[1 (c+dx)]2Tan[1 (c+dx) ]

s 2vs 4 4
/[\/1+(3+2\5) Tan[i<c+dx)]2

\/32\/?Tan[1 (c+dx)]2

4

Tan|+ (c+dx)

|,17-12+2 ] Sec[1 (c+dx)]2Tan[l (c+dx)]

[EllipticF [ArcSin]|
4 4

3-2+/2

\/1+ (—3+2\/7) Tan[l <C+dx)]2

4

/{\/32ﬁTan[i(c+dx)]2

Tan[1 (c+dx) |

3-24/2

IS

2 E1lipticPi[-3+2+/2, -ArcSin|

|, 17-12+/2 ]

Sec[l (CerxHZTan[1 (c+dx>] \/1+ (—3+2\/7) Tan[1 (CerxH2

4 4 4

/

Sec[j—l (c+dx)]2

+

4

{\/BZWTan[l <c+dx)]2

\/32\/?Tan[£ (c+dx)]2 \/1+ (73+2\/7> Tan[E (c+dx”

4 4

|/

{milhn[i (c+dx>]2 \Il (17—12\/7) Tan[i <c+dx)]2 ]

3-2+/2 3-2+/2

25ec[41 (c+dx”2\/3—2\/7—Tan[ (c+dx)]2

(c+dx)]2

\/1+ (—3+2\/7) Tan[

1
4

/{ —— JlTan[jl (c+dx)]2
3-2+/2

] +

Jl (17—12\/7>Tanu—(c+dx)}2 . (—3+2\/7>Tan[i(c+dx)}2
i 3-242 { _ 3-2/2
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7Sec[1 (c+dx)]2Tan[

1 1
— — d _
. A an[4(c+ x) | .

\E\/Cos[c+dx} Sec[1 (C+dX”4

1 4 1 4
-Sec[~ (c+dx) ] Sin[c+dx] +Cos[c+dX] Sec[; (c+dx)]
4

/

1
Z(C+dx”+

Tan[l (c+dx)])/

4 4

(c+dx)]2]]

Problem 283: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

\E\/Cos[c+dx] Sec[1 (c+dx)]4

(Cerx”4 -2Tan|

R
F

2+\/7\/Cos[c+dx] Sec[

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

\ecCos[c+dxX]
Optimal (type 3, 198 leaves, 7 steps):

aveCos[c+dx] vVa+aSin[c+dx]
de

e Cos[c+dX]

3aArcSinh| | Vi+cCos[c+dx] Ja+aSin[c+dx]

e

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

+

\/?Sin[c+dx}
JeCos[c+dx] \/1+Cos[c+dx]
(d\/? (1+Cosfc+dx] +Sin[c+dx]))

3aArcTan| | Vi+cCosfc+dx] a+aSin[c+dx]

/

Result (type 4, 2750 leaves):

cos[c+dx] (—Cos[l (c+dx)] 7Sin[1 (c+dx)]
2 2

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

34/3-2+/2 Cos[c+dx] (a (1+Sin[c+dx]))3/2\/32\/7Tan[1(c+dx)}2

4

§<c+dx)] +Sin[§ (crdx)]

d+/eCos[c+dx] (Cos[

5 —+\/—+anic+dx2
[1+Tan[1(c+dx)] )\I 22 2312[\/?( )]

4
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—3+2\/7+17Tan[i <c+dx)]2—12\/?TanH— (c+dx”2
-3+24/2

. 4(c+dxH2

\/1—3Tan[1 (c+dx>]2+2\/7Tan[1

2—2Tan{l (c+dx)]2+\/7\/1—6Tan[l (c+dxHZ+Tan[l (c+dx”4

4 4 4

Tan[ > (c+dx)] 1 X

4 EllipticF[ArcSin| 4 ],17-12+/2] [3-2+/2 -Tan[~ (c+dx)]
3-2+2 *

\/1+ (—3+2\/7) Tan{l (c+dx)]2 \/1—6Tan[l (c+dx)]2+Tan[i <c+dx)]4 +

4 4
Tan[ (c+dX)]
8 EllipticPi[-3+2+/2, -ArcSin| 4 ], 17-12+2]

\3-24/2

\/32\/7Tan[i (CerxH2 \/1+ (—3+2\/7) Tan[i (Cerx”2

\/16Tan[i (c+dx)]2+Tan[i <c+dx)]4 -2 {Log[lJrTan[‘l1 <c+dx)]2} -

Log[Z—ZTan[% (c+dx)}2+\/?\/1—6Tan[4l (c+dx>]2+Tan[i (c+dx”4]

(c+dx”2+Tan[i (c+dx”4]]J/

(1—6Tan[

N

3

<c+dx)] +Sin| (c+dx”

N |-

(c+dx” Cos |

N |

N | =

1
2d~/eCos[c+dx] |Cos|[~ (c+dx)] - Sin|

2

74Sec[i (c+dx)]2+3\/75ec[i (c+dx)]2+525ec[41 (c+dx”2Tan[i (c+dx)]27

39\/?Sec[41 (c+dxH2Tan[i (c+dx)]272@05ec[i (c+dx)]2Tan[i (c+dx”4+
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150\/75ec[i (c+dx)]2Tan[4l (c+dxH4+2605ec[4l (c+dxH2Tan[i (c+dx)]6—

1
150 /2 Sec

[~ (c+dx)]2Tan[41 (c+dx)}6—525ec[1 (c+dx)]2Tan[l (c+dx”8+
1
4

4 4

=

(CerxﬂzTan[1 (c+dx)]8+45ec[ <c+dx)]2Tan[f (c+dx”m—

4

39\/?Sec[

FNQUN
I

2

342 sec|

i(c+dx)]2Tan[i (c+dx”m+2 2 (3—2\/7) Sec[i (c+dx”

) —3+2\/?+Tan[1—(c+dx)]2
~3+24/2

4 4

Tan{l (c+dx” \/3—2\/_—Tan[l (c+dxH

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2

4 4 4

\/1—3Tan[l (c+dx)]2+2\/7Tan[l (c+dx)]2 ~12 |2 (3—2\/7) Sec[1 (c+dx”2

1
4

73+2\/?

4 4

Tan[l(CerX”S\/-?Z\ETan[l(cﬂjx)]Z \I -3+2+/2 +Tan]| (c+dx)]

J —3+2\/7+17Tan{i (c+dx”2—12ﬁTan[i (c+dx)]2

-3+2+/2
(crdx)]” +2 [2(3-27/2) sec]

) —3+2\/?+Tan[i(c+dx)}2
-34+24/2

\/1—3Tan[1(c+dx)]2+2\/7Tan[ 2

A <C+dx)]

» |
N

Tan[1 (c+dx”5\/3—2\/7—Tan[1 (c+dx)]

4 4

<C+dx)]2

1 1
4 4

~3:2+/2

‘J3+2V2417Tan[ (c+dx)]®-122 Tan|

<c+dx)]2 +

J13Tmﬂ1(c+dxﬂz+2v5'Mn[1

4 4

<c+dx)]4 -

FNQ

4 4

GSec{l (c+dx)]2\/1—6Tan[l (c+dx)]2+Tan[

4 4 4

4\/75ec[1 (c+dx)]2\/16Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 -



8sec| (e dx] " Tan <c+dx>12J1—6Tan[§ (vdx)] e Tan[ fcax) ]’
324/2 sec[ T [cdx] | Tan|} <c+dx>]2J16Tan{j (crax)]* s Tan[ 2 (crdx]]’
Basec| . (cdx)] Tan[ <c+dx>r‘J1-sTan[§ (vdx)] e Tan[ fcax) ]’
562 Sec| (c+dx)}2Tan[i (c+c|x)]4J16Tan[j1 (crdx)]*Tan[ = (cdx)]*
8sec| (e dx] " Tan <c+dx>16J1—eTan[§ (cvdx)] e Tan[ - (cax) ]’

32\ESec[l (c+dx”2Tan[i <c+dx)]6\/16Tan[i (Cerx)]erTan[1 <c+dx)]4

6

4

4

Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 101

4 4

+

4 4

4 4

4 4

4 4

+

4 4

4 4

Sec[l (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[l (c+dx”4

4 4

\/TSec[1 <c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (c+dx”2+Tan[l (c+dx”4

_2/2 Sec[1 (c+dxH Tan[l(c+dx)]

4

—3+2\/?+Tan[i— <C+dx>]2
-3+2+/2

3-2+/2 - Tan| c+dx”2\l

-3+ 2\/7+17Tan[ (c+dx)}2—12\/7Tan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

IN

\/1 37Tan| c+dx)] +2\/?Tan[1(c+dx)]2

-3+2+/2 +Tan[? (c+dx)]?

Tan[4(c+dx” \/3 242 - Tan| (c+dx) \I \/—
-3+2

+

+

+
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-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’
-3+242

\/1—3Tan[l (c+dx)]2+2\/7'r""”[1 <c+dx)]2

4 4

\/1—6Tan[l (c+dx)]2+Tan[1 (c+dx)]4

4 4

Problem 284: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

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

(eCos[c+dx])*?

Optimal (type 3, 210leaves, 7 steps):

2a2ArcSinh[3EC°3[_@] N1+Cos[c+dx] vVa+asSin[c+dx]

4a+/a+asSin[c+dx] -

de/eCos[c+dx] de’? (a+aCos[c+dx] +aSin[c+dx])

{ZaZAr'cTan{ Ve Sin[c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]
veCos[c+dx] V1+Cos[c+dx]

(de*? (a+aCos[c+dx] +aSin[c+dx]))

/

Result (type 4, 2727 leaves):

(4Cos[c+dx}2 (a (1+Sin[c+dx}))3/2)/

d (eCos[c+dx])*?

Cos[% (c+dx)] —Sin[% (c+dx)]

Cos{% (c+dx)] +Sin[§ (c+dx)]

1

3-2+/2 Cos[c+dx]? (a <1+Sin[c+dx]))3/2\/3Z\ETan[1 (c+dx>]2

4

4

) 7+\/7+anic+dx2
[1+Tan[1(c+dx)] )\I 22 2312[\/?( )

-3+2+/2 +17Tan[? (c+dx)]*-12+2 Tan[% (c+dx)]?
-3+242

\/1—3Tan[l (c+dx>]2+2\/7'ran[l (C+dXH2

4 4
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2

2—2Tan{l (c+dx)] +\/7\/1—6Tan[l (c+dxH2+Tan[l (c+dx”4

4 4 4

Tan[ > (c+dx)] 1 R

4 EllipticF[ArcSin| 4 ],17-12+/2] [3-2+/2 -Tan[~ (c+dx)]
3-2+2 *

\/1+ (—3+2\/7) Tan{l (c+dx)]2 \/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4 4
Tan[i (c+dx) ]

3-24/2

8 EllipticPi[-3+2+/2, ~ArcSin|

|, 17-12+/2 ]

\/32\/7Tan[1 (CerxH2 \/1+ (—3+2\/7) Tan[E (CerxH2

4 4

4 4

\/16Tan[:l (Cerx)]erTan[1 <c+dx)]4 V2 {Log[lJrTan[‘l1 <c+dx)]2} -

4 4

Log[Z—ZTan[% (c+dx”2+\/7\/1—6Tan[l (c+dx>]2+Tan[l (c+dx”4]

(1—6Tan[ (c+dx”2+Tan[

AR
AR

<c+dx>r‘]]J/

4

d (eCos[c+dx])3/2 Cos| <c+dx)] +Sin|

N |

(c+dx”

N |

4Sec[i (c+dx)]273\/?5ec[41 (c+dx”27525ec[i <C+dx)]2Tan[4l (c+dx”2+
39\/?Sec[41 (c+dxH2Tan[i (c+dx)]2+2@05ec[i (c+dx)]2Tan[i (c+dx”4f

150\/75ec[i (c+dx)]2Tan[41 (c+dx”4—2005ec[41 (c+dxH2Tan[i (c+dx)]6+

150\/75ec[i (c+dx)]2Tan[41 (c+dx)}6+525ec[i (c+dx)]2Tan[i (c+dxH8—

=

39\55&[4l (c+dx”2Tan[i (c+dx)]8745ec[i (c+dx)]2Tan[Z (c+dx)}le+

3\/75ec[

1 <c+dx)]2Tan[1 (c+dx”m+2 2 (3—2\/?) Sec[

. . (CerxH2

nR
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R \I —3+2\/7+Tan[i (c+dx)]2

Tan{l(c+dXH\/3‘2\/_‘1-"""[1(CJ'dxH -3+2v2

4 4

-3+2/2 +17Tan[? (c+dx)]*-122 Tan[% (c+dx)]’
-3+2v2

<c+dx)]2 -12 2(3—2\/7) Sec{i (c+dx”2

\/1—3Tan[l (c+dx)]2+2\/7Tan[

4

» |

Tan[

(c+dx)]2 \I —3+2\/7+Tan[i (CerxH2

(c+dx”3\/32\5Tan[
-3+2+2

AR
IS

—3+2\/7+17Tan[% (c+dx”2—12\/7Tan[i <c+dx)]2
—3+2\E

\/13Tan[i (c+dx)]2+2\/?Tan[i (c+dx)]2 +2 |2 (3—2\5) Sec[i <c+dx)]2

—3+2\/7+Tan[i (c+dx”2
-3+24/2

4 4

Tn| <c+dx>fJ3‘W-Tan[1 lerdx))’

—3+2\/?+17Tan[i (c+dx”2—12\/7Tan[i <c+dx)]2
-3+2+2

4 4

\/1—3Tan[l (c+dx)]2+2\/?Tan[1 (c+dx)]2 -

<c+dx)]4 +

GSec[1 (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[

4 4

FNQUN

4V7Sec[1 (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 +

4

<c+dx)]4 -

FNQRN

485ec[41 (c+dxH2Tan[i (c+dx)]2\/1—6Tan[i (c+dx)]2+Tan[

1

32\/75ec[4 (c+dxH2Tan[i (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 -



1
84 Sec|~
4

56 /2 Sec

1
48 Sec|
4

32 \E Sec

4

Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 105

(c+dx”2Tan[i (c+dx)]4\/1—6Tan[i (c+dx)]2+Tan[l (c+dx)]4 +

B

4

4

(c+dx”2Tan[i (c+dx)]4\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

4

(c+dx”2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[l (c+dx)]4 -

B

4

(c+dx”2Tan[i (c+dx)]6\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

4

GSeC[l (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[l (c+dx”4 +

4\/75ec[i (c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (c+dx”2+Tan[% (c+dx”4 +
4~/3-2+2 Sec[1 (c+dx)] Tan[i(c+dx)]

3-2+/2 - Tan| c+dx”2\l

—3+2\/?+Tan[i— <C+dx)]2
-3+2+/2

-3+ 2\/7+17Tan[ (c+dx)}2—12\/7Tan[i(c+dx)]2

“3:2+/2

c+dx)] +2\/?Tan[1 (c+dx)]2

4

1- 6Tan

Tan[4(c+dx” \/3 242 - Tan| (c+dx) \I

J
|
[
|

1

c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

IN

-3+2+/2 +Tan[? (c+dx)]?
—3+2V—

J3+2\/7+17Tan[i(c+dx)} —12\/—Tan c+dx ]

~3:2+/2

\/13Tan[i (C+dX)]2+2ﬁTan[1 <c+dX)]2

4
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\/16Tan[:l (c+dx)]2+Tan[ <c+dx)]4

4

FNQUPN

Problem 289: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(ECOS[C+dX]>3/2 (a+asinfc+dx])>?dx

Optimal (type 3, 323 leaves, 10 steps):

77 a3 (eCOS[CerX])S/2 77 a%2e~/eCos[c+dx] Va+aSin[c+dx]
- +

96de~/a+asSin[c+dx] 64d

11a% (eCos[c+dx])*?+/a+asSin[c+dx]

24de

77a2e3/2Ar‘cSinh[ eCoscrdx] }\/1+Cos[c+dx] Va+asSinfc+dx]

e

64d (1+Cos[c+dx] +Sin[c+dx])

\Esin[c+dx]
veCos[c+dx] v/1+Cos[c+dx]

a (eCos[Cerx])S/2 (a+asin[c+dx])

| Vi+Cos[c+dx] a+aSin[c+dx]

/

(77 a?e*? ArcTan [

3/2

(64d (1+Cos[c+dx] +Sin[c+dx])) -
4de

Result (type 4, 2838 leaves):

(eCos[c+dx])*?sec[c+dx] (a(1+Sin[c+dx]))*?

iCos[i(c+dx”—§Cos[§(c+dx)]—iCos[z(c+dx)]+§Cos[§(c+dx”+
%Sin[i<c+dx)]+§Sin[§(c+dx)]—isin[§(c+dx”—;f25in[§<c+dx)] )/
1 1 5
[d Cos[;(c+dx)}+sin[£<c+dx)] ] 77~/3-2+/2 (eCos[c+dx])*?

(c+dx>]2 [1+Tan[i (c+dx)]2

IS

Sec[c+dx] (a (1+Sin[c+dx}))5/2\/32\ETan[

(C+dXH2

1
4

-3+23/2 +Tan[? (c+dx)]® | -3+2V2 +17Tan[2 (c+dx)]*-12+/2 Tan]
-3+2+/2 -3+2+2

. 4(c+dx”2

\/1—3Tan[l (c+dx>]2+2\/7Tan[l
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2

2—2Tan{l (c+dx)] +\/7\/1—6Tan[l (c+dxH2+Tan[l (c+dx”4

4 4 4

Tan[ > (c+dx)] 1 R

4 EllipticF[ArcSin| 4 ],17-12+/2] [3-2+/2 -Tan[~ (c+dx)]
3-2+2 *

\/1+ (—3+2\/7) Tan{l (c+dx)]2 \/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4 4
Tan[i (c+dx) ]

3-24/2

8 EllipticPi[-3+2+/2, ~ArcSin|

|, 17-12+/2 ]

\/32\/7Tan[1 (CerxH2 \/1+ (—3+2\/7) Tan[E (CerxH2

4 4

4 4

\/16Tan[:l (Cerx)]erTan[1 <c+dx)]4 -2 {Log[lJrTan[‘l1 <c+dx)]2} -

4 4

Log[Z—ZTan[% (c+dx”2+\/7\/1—6Tan[l (c+dx>]2+Tan[l (c+dx”4]

(1—6Tan[ (c+dx”2+Tan[

/

AR
AR

(c+dx”4]]

(c+dx” JrSin[1 <c+dx)] ’

1
(c+dx”—51n[7(c+dx)] A

C
os[ 5

Cos [

N | =

N |

[128d

74Sec[i (c+dx)]2+3\/75ec[i (c+dx)]2+525ec[41 (c+dx”2Tan[i <c+dx)]27

41(c+dx”2Tan[i (c+dx)]272@05ec[i (c+dx)]2Tan[i (c+dx”4+

394/2 sec]|

150\/75ec[i (c+dx)]2Tan[41 (c+dx”4+2005ec[41 (c+dxH2Tan[i (c+dx)]6—

150\/75ec[i (c+dx)]2Tan[41 (c+dx)}6—525ec[i (c+dx)]2Tan[i (c+dxH8+

=

39\55&[4l (c+dx”2Tan[i (c+dx)]8+45ec[i (c+dx)]2Tan[Z (c+dx)}lef

3\/75ec[

1 <c+dx)]2Tan[1 (c+dx”m+2 2 (3—2\/?) Sec[

. . (CerxH2

nR
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R \I —3+2\/7+Tan[i (c+dx)]2

Tan{l(c+dXH\/3‘2\/_‘1-"""[1(CJ'dxH -3+2v2

4 4

-3+2/2 +17Tan[? (c+dx)]*-122 Tan[% (c+dx)]’
-3+2v2

<c+dx)]2 -12 2(3—2\/7) Sec{i (c+dx”2

\/1—3Tan[l (c+dx)]2+2\/7Tan[

4

» |

Tan[

(c+dx)]2 \I —3+2\/7+Tan[i (CerxH2

(c+dx”3\/32\5Tan[
-3+2+2

AR
IS

—3+2\/7+17Tan[% (c+dx”2—12\/7Tan[i <c+dx)]2
—3+2\E

\/13Tan[i (c+dx)]2+2\/?Tan[i (c+dx)]2 +2 |2 (3—2\5) Sec[i <c+dx)]2

—3+2\/7+Tan[i (c+dx”2
-3+24/2

4 4

Tn| <c+dx>fJ3‘W-Tan[1 lerdx))’

—3+2\/?+17Tan[i (c+dx”2—12\/7Tan[i <c+dx)]2
-3+2+2

4 4

\/1—3Tan[l (c+dx)]2+2\/?Tan[1 (c+dx)]2 +

<c+dx)]4 -

GSec[1 (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[

4 4

FNQUN

4V7Sec[1 (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 -

4 4 4

<c+dx)]4 +

FNQRN

485ec[41 (c+dxH2Tan[i (c+dx)]2\/1—6Tan[i (c+dx)]2+Tan[

1

32\/75ec[4 (c+dxH2Tan[i (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 +
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84Sec[41 (c+dx”2Tan[i (c+dx)]4\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

4 4

SG\ESec[l (c+dx”2Tan[i <c+dx)]4\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 -

485ec[41 (c+dx”2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

32\ESec[l (c+dx”2Tan[i <c+dx)]6\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 +

4 4

GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

4 4

4\/75ec[1 <c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (c+dx”2+Tan[l (c+dx”4 +

4\/3-272 sec|? (c-ax)] Tan[ (crax]]

—3+2\/?+Tan[i— <C+dx)]2
-3+2+/2

3-2+/2 - Tan| c+dx”2\l

-3+ 2\/7+17Tan[ (c+dx)}2—12\/7Tan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

\/1 37Tan| c+dx)] +2\/?Tan[1(c+dx)]2

IN

-3+2+/2 +Tan[? (c+dx)]?
—3+2V—

Tan[4(c+dx” \/3 242 - Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
-3+2+2

\/13Tan[i (C+dX)]2+2ﬁTan[1 <c+dX)]2

4
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<c+dx)]4

FNQUPN

4

\/16Tan[:l (c+dx)]2+Tan[

Problem 290: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J\/eCos[c+dx1 (a+asin[c+dx])>?dx

Optimal (type 3, 286 leaves, 9 steps):

15a% (eCos[c+dx])*? 3a? (eCos[c+dx])**a+aSin[c+dx]

+

8de+/a+asSin[c+dx] 4de

15a2+/e ArcSinh| e Cosc+dx] | V1+Cos[c+dx] Va+aSin[c+dx]

e

+

8d (1+Cos[c+dx] +Sin[c+dx])

/

(15a2\EAr‘cTan[ \/?Sln[CHjXJ ]\/1+Cos[c+dx} va+aSinfc+dx]
vJecCos[c+dx] v/1+Cos[c+dx]

3/2 3/2

a(eCos[c+dx])¥* (a+asin[c+dx])

3de

(Sd (1+COS[C+dX] +Sin[c+dx])) -

Result (type 4, 2350 leaves):
VeCos[c+dx] (a(1+Sin[c+dx]))>?

)
7§Cos[§<c+dx)]—§Cos[z(c+dx)]+iCos[§(c+dx)]+ssin[§(c+dx)}f
251n[§(c+dx)]—$51n[3(c+dx” J/[d Cos[%(c+dx>]+Sin[§(c+dx)] ]—

[ZZSCOS[i(c+dx”2\/eCos[c+dx} (a(1+sinfc+dx]))*? [\/7 Log[Sec[i(Cdex)]z]_
Log[2+\/7\/Cos[c+dx]Sec[jr(c+dx)]4 72Tan[41(c+dx)}2}
1 4 o . Tan[i(c+dx”
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF[ArcSin| |, 17-12+/2]
4
3-2+/2

\/3—2ﬁ—Tan{£(c+dxH2 \/1+(—3+2ﬁ) Tan{l (c+dx”2 +

4 4
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Tan[ > (c+dx)]
8 EllipticPi[-3+2+/2, -ArcSin| * ],17-12+/2]

3-24/2

\/3—2\/?—Tan{l (c+dx”2 \/1+(—3+2\/7) Tan[:L

" Z(C+dXH2

/

6

1
256d~/Cos[c+dx] |Cos|[— (c+dx)] +Sin|
2

N |

(c+dx”

1 1 1 1 2
15C — (c+dx)|Sin|— (c+dx 2 |L Sec|— (c+dx -
T wseesl (erax) sanl (e ax)] r[og[e [ feedx)])’

Log[2+\/7\/Cos[c+dx] Sec[41 (c+dx>]4 —2Tan[4l (c+dx)}2}]

1 . Tan[2 (c+dx)]
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF|ArcSin| 4 B

4
3-2+/2

17-12/2 | \/BZ\ETan[l (c+dx)]” Ju (-3+2V2) Tan[ > (c+dx)]’ +

4 4

8 EllipticPi[-3+2+/2, -ArcSin| | |, 17-12+/2 ]

4

\/32\/?Tan[1 (CerxH2 \/1+ (—3+2\/7) Tan[l (CerxH2

1 1 2.
15Cos|~ (c+dx)| " sin[c+dx]
32Cos[c+dx]3? 4

V2

Log[Sec[i (c+dx)]2] -

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx>]4 —2Tan[l (c+dx”2}]

4 4
1 . Tan[% (c+dx)]
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF|ArcSin| 4 B
4 3-2+/2

4 4

17-12/2 | \/BZ\ETan[l (c+dx)]” Ju (-3+2V2) Tan[ > (c+dx)]’ +
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Tan[ > (c+dx)]
8 EllipticPi[-3+2+/2, -ArcSin| *

|, 17-12+/2 ]
3-2v2

\/3—2\/7—Tan{% (c+dx”2 \/1+ (—3+2\/7) Tan{l (c+dx”2

4

15 Cos | <c+dx)]2 Log|[Sec|

(c+dx”2} - Log|

B
B

16 v/ Cos[c +d X]

2+\/?\/Cos[c+dx] Sec[i <c+dx)]4 —2Tan[41 (c+dx”2}]

-Sec[~ (c+dx”4sin[c+dx1 +Cos[c+dx] Sec[l (c+dx”4

4 4
/{ﬁ\/Cos[Cerx] Sec[

Tan[i (c+dx)

Tan| (c+dx>]

4

(c+dx>]

+

IS

1
4

[(3+2ﬁ) E1lipticF [ArcSin | ], 17-12+/2 ]

\3-24/2

Sec[% (c+dx”2Tan[l (c+dx)] \/3—2\/7—Tan[l (c+dx)]2

4 4

/

Nh(hzﬁ) Tan[ > (crdx)] |+

4

2 (—3+2ﬁ) EllipticPi[-3+2+/2,

Tan[» (c+dx)]

~ArcSin| 4 ],17712\/7] Sec[l(c+dx)]2Tan[l(c+dx”
372\/? 4 4
\/32\/7Tan[i(c+dx)]2 /[Ju(%zﬁ) Tan[i<c+dx)]2 _

Tan[i— (c+dx)

[EllipticF[Ar‘cSin[ |,17-12 \/?] Sec[1 (c+dx) ]ZTan[l (c+dx”

4 4
3-2+/2

\/1+(—3+2\/7) Tan[l(c+dx)]2 /{\/32\/7Tan[1<c+dx)]2

4 4
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Tan[+ (c+dX) |
2EllipticPi[-3+2+2, -ArcSin[ — |,17-12+/2 ]

3-2+/2

/

Sec[l (c+dx”2Tan[1 (c+dx)] \/1+ (—3+2ﬁ) Tan[1 (c+dx”2

4 4 4

N32\ETan[

\/3—2\/7—Tan[1 (c+dx)] \/1+ (-3+2v2) Tan[ 2 (c+dx)]

<c+dx)]2 Sec| (c+dx>]2

+

H R
I

N/

{ ——— JlTan[jl (c+dx>]2 \Il (17—12\/7) Tan[i<c+dx)]2 ]
3-2+/2 3-2+2

4 4

4 4

Tan| (c+dx>]2

/{ 32\5J1 s
3-2+/2

J (17—12\5)Tan[ (c+dx”2{ (—3+2\5)Tan[ (Cerx”2
1- 1-

\/1+ (—3+2\E> Tan[1 <c+dx)]2

4

1 1
4 4

3-2+/2 3-2+/2

\E\/COS[C+dX] Sec[1 (c+dx”4 1Tan[1 (c+dx)] -
2 4

a

1 (c+dx” + <c+dx)]45in[c+dx] +Cos[c+dx] Sec[1 (c+dx)]4
4

-S
2 ec[

FNQUPN

Tan[41 (c+dx)]

/[\/?\/Cos[c+dx] Sec[1 (c+dx)]4

4

4 4

ZMJC“‘““’” sec[ (e+dx]] ~2Tan[ <c+dx>fm”

Problem 291: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

5/2

(a+asin[c+dx])
J dx

VecCos[c+dx]
Optimal (type 3, 247 leaves, 8 steps):

7a?+/eCos[c+dx] Va+asSin[c+dx]
4de

e Cos[c+dx]

21a2ArcSinh[ ]\/1+Cos[c+dx} va+asSin[c+dx]

e

4d-/e (1+Cos[c+dx] +Sin[c+dx])

+

\/?Sin[c+dx]
vJeCos[c+dx] \/1+Cos[c+dx]

aeCos[c+dx] (a+aSin[c+dx])>?

2de

| Vi+Cos[c+dx] Va+aSin[c+dx]

{21 a’? ArcTan|

/

(4d\/? (1+Cos[c+dx] +Sin[c+dx])) -

Result (type 4, 2782 leaves):

Cos[c+dx] (a (1+Sin[c+dx]))®>?

5 1 1 3 5 1 1 .3
[7;Cos[;(c+dx”+4—Cos[g(c+dx)]7551n[;<c+dx)]7251n[;(c+dx)]

|/

{d\/m (Cos[ (c+dx)] +Sin[§ (c+dx”)5J -

N |

1

4(c+dx)]2

211/3-2+/2 Cos[c+dx] (a (1+Sin[c+dx])>5/2\/3Z\ETan[

) 7+\/7+anic+dx2
[1+Tan[1(c+dx)] )\I 2 2_31;25/7( H

4

—3+2\/7+17Tan[1— (c+dx)]2—12\/?Tan[4l (c+dx”2
-3+24/2

. 4(c+dxH2

\/1—3Tan[1 (c+dx)]2+2\/7Tan[l

4 4 4

2—2Tan{l (c+dx)]2+\/7\/1—6Tan[l (c+dxHZ+Tan[l (c+dx”4]

Tan[ > (c+dx)]

4 EllipticF[ArcSin| 4 ],1712\/?]\/3Z\ETan[l(Cerx)]z
3-2+2 *
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\/1+ (—3+2\/7) Tan{i (c+dx)]2 \/1—6Tan[i (c+dx)]2+Tan[i <c+dx)]4 +
Tan|[* (c+dx) |
8 EllipticPi[-3+2+/2, -ArcSin| 4 |, 17-12+/2 ]

\3-22

\/32\/7Tan[1 (CerxH2 \/1+ (73+2\/7) Tan[E (CerxH2

4 4

\/16Tan[:l (Cerx)]erTan[1 <c+dx)]4 2 {Log[lJrTan[j1 <c+dx)]2} -

4 4

Log[Z—ZTan[% (c+dx”2+\/7\/1—6Tan[l (c+dx>]2+Tan[l (c+dx”4]

4 4

(1—6Tan[ (c+dx”2+Tan[

AR
AR

<c+dx>r‘]”/

Cos[% (c+dx)] +Sin[§ (c+dx)] i

8d+/eCos[c+dx] Cos[1 (c+dx)] 7Sin[1 (c+dx)]

2 2

1 2 1 2 1 2 1 2

—4Sec[z(c+dx)] +3+/2 Sec[z(c+dx)] +525ec[4—(c+dx” Tan[;(c+dx)] -
1 2 1 2 1 2 1 4

394/2 Sec[4—(c+dx” Tan[z(c+dx)] —ZeeSec[Z(c+dx)] Tan[z(c+dx” +

150\/75ec[i (c+dx)]2Tan[4l (c+dxH4+2605ec[4l (c+dxH2Tan[i (c+dx)]6—
150/2 Sec i (c+dx)]2Tan[41 (c+dx)}6—525ec[i (c+dx)]2Tan[i (c+dx”8+

[7
41(c+dx”2Tan[i (c+dx)]8+45ec[

=

(cdx) ] Tan[ - (cax) |7 -

39\/?Sec[

FNQUN

342 sec|

i(c+dx)]2Tan[i (c+dx”m+2 2 (3—2\/7) Sec[i (CerxH2

—3+2\/7+Tan[1— <C+dx)]2

~34+24/2

Tan{l (c+dx)] \/3—2\/_—Tan[l (c+dxH2 \I

4 4

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2
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\/1—3Tan[l (c+dx)]2+2\/7Tan[l (c+dx)]2 -12 |2 (3—2\/7) Sec[l (c+dx”2

4 4 4

<C+dx>]2 \I —3+2\E+Tan[i (CerXH2

Tan[l(c+dx”3\/32ﬁTan[ s
-3+2V2

4

H R

—3+2\/7+17Tan[% (c+dx”2—12ﬁTan[i <c+dx)]2
—3+2\/7

J13Tmﬂ1(c+dx”2+2vzTmﬂi(c+d@]2+2/2(32{2)Seq1(c+dxﬂz

—3+2\/7+Tan[i (c+dx”2
-3+24/2

4 4

Tan[l (chdXHS\/B—Z\/T—Tan[l (c+dx)]2

—3+2\/?+17Tan[i (c+dx”2—12\5Tan[i (c+dx)]2
-3+2+2

. 4<C+dx)]2+

\/13Tan[1 (c+dx)]2+2\/7Tan[1

GSeC[i (c+dx)]2\/1—6Tan[jL (c+dx)]2+Tan[ (c+dx)]4 -

AR

4\/75ec[1 (c+dx)]2\/16Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 -

agsec| (¢ rdx)]"Tan| | <c+dx>]2J1—sTan{1 (eodx) ]’ Tan[7 (crdx)]* o
3zﬁsec[41 (c+dx”2Tan[i (c+dx)]2\/16Tan[i (c+dx)]2+Tan[i (crdx)]" +
s4sec[j(c+dx>fTan[1<c+dx>r‘J1—sTan{j<c+dx>]2+Tan[1<c+dx>] :

56\/?Sec[41 (c+dxH2Tan[i (c+dx)]4\/16Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 -
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485ec[41 (c+dx>]2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

<C+dx)]4 +

FNQRN

4

32\ESec[l (c+dx)}2Tan[i <c+dx)]6\/16Tan[i (c+dx)]2+Tan[

6Sec[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

4\/756C[1 (c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (CerxHZJrTan[l (CerxH4 +

4 4

a~/3-2+2 Sec[1 (c+dx) ] Tan[i(c+dx)]

—3+2\/?+Tan[i— <c+dx)]2
-3+2+/2

3-2+/2 - Tan| c+dx”2\l

-3+ 2\/7+17Tan[ (c+dx)}2—12ﬁTan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

IN

\/1 37Tan| c+dx)] +2\/?Tan[1(c+dx)]2

-3+2+/2 +Tan[? (c+dx)]?
—3+2V—

Tan[4(c+dx” \/3 242 - Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
~3+24/2

4

\/13Tan[i (Cerx)]erZ\/?Ta”[1 <C*dx)]2

4

<C+dx)]

FNQUN

\/16Tan[1 (c+dx)]2+Tan[

Problem 292: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

5/2

J<a+asin[c+dx])

(eCos[c+dx])>?

Optimal (type 3, 239 leaves, 8 steps):

5 33 (eCos[c+dx}>3/2 SaZAr'cSinh[ e Cos [cxdx] ]\/1+Cos[c+dx] Ja+aSin[c+dx]

e

de*\a+asinfc+dx] de¥? (1+Cos[c+dx] +Sin[c+dx])

Si d
5a?ArcTan| Ve Sin[c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]
vJeCos[c+dx] \/1+Cos[c+dx]

/

4a (a+aSin[c+dx})3/2

de+eCos[c+dx]

(de3/2 <1+Cos[c+dx] +Sin[c+dx]>) +

Result (type 4, 2753 leaves):

Cos[c+dx]?

1 8 A 1
Cos[; (c+dx)] +cos[§ (c+dx” _sinE (c+dx)] —Sln[g (c+dx”

(a (1+Sin[c+dx]))5/2]/

Cos[% (c+dx)] +Sin[§ (c+dx)]

d (eCos[c+dx])>?

1

<c+dx)]2

I

54/3-2+/2 Cos[c+dx]? (a (1+Sin[c+dx]))5/2\/3Z\ETan[

(1+Tan[1(c+dx)]2) —3+2\/?+Tan[;(c+dx)}
4 73+2\/?

—3+2\/?+17Tan[i <c+dx)]2—12ﬁTan[i (CerxH2
-3+2+2

4 4

\/1—3Tan[l (c+dx)]2+2\/?'ran[1 (c+dXH2

4 4 4

2—2Tan[1 (c+dx)]2+\/?\/16Tan[l (c+dx)}2+Tan[l (c+dx)]*

o . Tan[i(c+dx)] 1 ,
4 EllipticF[ArcSin| ],17-12~/2] [3-2V2 -Tan[~ (c+dx)]
3-2v2 *

4 4 4

\/1+ (73+2\/?) Tan[1 (c+dx)]2 \/16Tan[1 (c+dx)]2+Tan[1 <c+dx)]4 +
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Tan[ > (c+dx)
8 EllipticPi[-3+2+/2, -ArcSin| * ],17-12+/2]

3-24/2

4 4

\/32\/7Tan[l (C+dXH2 \/1+ (73+2\/?) Tan[l (C+dXH2

4 4

\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 w2 {Log[lJrTan[j1 <c+dx)]2} -

Log[Z—ZTan[l (c+dx)}2+\/7\/1—6Tan[1 (c+dx>]2+Tan[l (c+dx”4]

4 4 4

2d (eCos[c+dx])>? Cos[1 (c+dx)] +Sin[1 (c+dx) ]
2 2

4Sec[41 (c+dx)]2—3\/75ec[41 (c+dx”2—525ec[i (c+dx)]2Tan[41 (c+dx)}2+

41(c+dx”2Tan[i (c+dx)]2+2005ec[i (c+dx)]2Tan[i (c+dx)}4—

392 sec|
150\/75ec[i (c+dx)]2Tan[41 (c+dx)}4—2005ec[:lfl (c+dxH2Tan[i (c+dx)]6+

150\/75ec[i (Cerx)]zTan[Lll (c+dx”6+525ec[i (c+dx)]2Tan[i (c+dx”87

1 2 1 8 1 2 1 10
39\/?Sec[4—(c+dx” Tan[z(c+dx)] 74Sec[z<c+dx)] Tan[z(c+dx” +
1 2 1 10 1 2
3\/75ec[z(c+dx)] Tan[;(c+dx” +2 2(3—2\/7) Sec[;(c+dx”
“3+2+/2 +Tan[L (c+dx)]?
Tan{i(c+dx”\/32\/_Tan[i(c+dx”2\l ! [4< )]
—3+2\/?
-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[? (c+dx)]’
-3+2+/2
1 2 1 2 1 2
\/1—3Tan[z(c+dx)] +2\/7Tan[z<c+dx)] -12 2(3—2\/?) Sec{;(c+dx”



120 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

R \I 73+2\/7+Tan[i (C+dXH2

Tan[l(c+dx>}3\/3—2\/7—Tan[l(c+dX)] ~3+2+2

4 4

73+2\/?+17Tan[i (c+dx”2—12\5Tan[i (c+dx)]2
-3+2+2

\/13Tan[1 (cedx)]®+232 Tan[ > (crdx)]® +2 |2 3-2V2) sec[* (crdx)]’

4 4 4

(C+dx>]

R \I —3+2ﬁ+Tan{i (c+dx”2

Tan{1 (c+dx”5\/3—2\/7—Tan[
73+2\/?

4

N

J -3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’

~34+24/2
\/1—3Tan[

SSeC[1 (c+dx)]2\/16Tan[

(c+dx)]2+2\/7Tan[ <c+dx)]2 -

FNQ
FNQ

(c+dx)]2+Tan[ <c+dx)]4 +

FNQUPN
FNQNN

4

4+/2 sec| (Cerx)]z\/l—sTan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4

FNQI

485ec[ (c+dx)]2+Tan[ <c+dx)]47

(c+dx”2Tan[1 (c+dx)]2\/16Tan[

4

PN
FNQUPN
FNQUPN

1
4

32+/2 Sec|

(c+dxH2Tan[

FNQ

4 4

(Cerx)]z\/l—GTan[l (c+dx)]2+Tan[l <c+dx)]4 -

84 Sec| (c+dx)]2+Tan[ <c+dx)]4+

(c+dx”2Tan[1 (c+dx)]4\/16Tan[

4

PN
FNQUPN
FNQUPN

1
4

56\/75ec[

(c+dxH2Tan[ (c+dx)]4\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4

FNQ

485ec[ (c+dx)]2+Tan[ <c+dx)]47

PN
FNQUPN
FNQUPN

4

(c+dx”2Tan[1 (c+dx)]6\/16Tan[

1
4

32+/2 Sec|

(c+dxH2Tan[ (c+dx)]6\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 -

4 4

FNQ
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GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx>]2+Tan[i (c+dx”4 +

4+/2 sec|

FNQUN

(c+dx)]2Tan[4l (ch)f\/lGTan[‘l1 (c+dx”2+Tan[% (c+dx”4 +

4+/3-2/2 Sec[1 (c+dx)}2Tan[i <c+dx)]

_3+2ﬁ+Tan[i <c+dx)]2
-3+2+/2

1 2
3-2+/2 - Tan| 4(c+dx” \l

-3+ 2\/7+17Tan[ (c+dx)}2—12ﬁTan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

\/1 3Tan| c+dx)]2+2\/?Tan[1(c+dx)]2

IN

-3+2+/2 +Tan[? (c+dx)]?
-3+24/2

Tan[%(c+dx”3\/32\/7 Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
~3+24/2

4

\/13Tan[i (c+dx)]2+2\/?'ra”[1 <C*dx)]2

<c+dx)]4

\/16Tan[i (c+dx)]2+Tan[

FNQUN

Problem 293: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

5/2

J(a+asin[c+dx])

(eCos[c+dx])*?

Optimal (type 3, 204 leaves, 7 steps):
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2a2ArcSinh[@] \J1+Cos[c+dx] vJa+aSin[c+dx]
e

de*? (1+Cos[c+dx] +Sin[c+dx])

\/?Sin[c+dx]
veCos[c+dx] V1+Cos[c+dx]

| V1+Cos[c+dx] Va+aSin[c+dx]

(2 a? ArcTan|

/

4a(a+asinfc+dx])*?

(de*2 (1+Cos[c+dx] +Sin[c+dx])) +
3de (eCos[c+dX])3/Z

Result (type 4, 2795 leaves):

Cos[c+dx]? +

3 (cos[} (cvdx)] -sin[} (crdx)]] 3 (cos[ (cvdx)]-sin[ (c+dx)]]

/ ]-

a 8Sin[%(c+dx)] ]

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

1+5i d >/2
(a (1+sinfc+dx])) A A

d (eCos[c+dx])®?

4

\3-2+/2 Cos[c+dx]? (a (1+Sin[c+dx]))5/2\/3Z\ETan[l (CerxH2

) -3+2+/2 +Tan[% (c+dx 2
[1+Tan[1(C+dX)] )\I = 2312[\;7( H

4

—3+2\/?+17Tan[i <c+dx)]2—12\5Tan[i (CerxH2
-3+24/2

(c+dx)]”

4 4

\/1—3Tan[l (c+dx>]2+2\/?Tan[1

4 4 4

272Tan[1 (Cerx)]er\/?\/16Tan[1 (c+dx”2+Tan[l (C+dXH4

o . Tan[i(c+dx)] 1 ,
4 EllipticF[ArcSin| ],17-12~/2] [3-2V2 -Tan[~ (c+dx)]
3-2v2 *

\/1+ (—3+2\/?) Tan[l (C+dx)]2 \/16Tan[1 (c+dx)]2+Tan[1 <C+dx)]4 +

4 4 4

Tan[% (c+dX)]
8 EllipticPi[-3+2+2, -ArcSin[ — ], 17-12+/2]

\3-242
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\/3—2\/_—Tan{% (c+dx”2 \/1+(—3+2ﬁ) Tan[l (c+dx”2

4

4 4

\/1—6Tan[i (c+dx)]2+Tan[l <c+dx)]4 -2 [Log[1+Tan[1 (c+dx)]2} -

(c+dx”4]

Log[2-2Tan| (c+dx>]2+Tan[

IS
IS
ENIS

(c+dx”2+\/7\/16Tan[

(1_6Tan[l <c+dx”2+Tan[l (c+dx”4]”/

4 4

d (eCos[c+dx])®? Cos[l (c+dx)] —Sin[l (c+dx)]
2 2

Cos[% (c+dx)] +Sin[§ (c+dx)] 5

74Sec[i (c+dx)]2+3\/75ec[i (c+dx)]2+525ec[41 (c+dx”2Tan[i (c+dx)]27

39\/?Sec[41 (c+dxH2Tan[i (c+dx)]272@05ec[i (c+dx)]2Tan[i (c+dx”4+

150\/75ec[i (c+dx)]2Tan[41 (c+dx”4+2005ec[41 (c+dxH2Tan[i (c+dx)]6—

150\/75&[% (c+dx)]2Tan[41 (c+dx)}6—525ec[i (c+dx)]2Tan[i (c+dxH8+

| =

10

39\ESec[41(c+dxH Tan[1 (c+dx)] +4Sec]| 1 (c+dx)] Tan[ (c+dx) ] -

3\/75ec[1(c+dx)] Tan c+dx 3 Z\F Sec 1 c+dx
4 \/

—3+2\/?+Tan[i— <C+dx)]2
-3+2+/2

p

Tan[% (c+dx” \/3—2\/_—Tan[41 (c+dx)}2 \I

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2

4 4

Jl—BTm[i(c+dﬂ]2+2J?Tmﬂl(c+dﬂ]2—12 2(3-2{?)Sm[l(c+dﬂ}z
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R \I 73+2\/7+Tan[i (C+dXH2

Tan[l(c+dx>}3\/3—2\/7—Tan[l(c+dX)] ~3+2+2

4 4

73+2\/?+17Tan[i (c+dx”2—12\5Tan[i (c+dx)]2
-3+2+2

\/13Tan[1 (cedx)]®+232 Tan[ > (crdx)]® +2 |2 3-2V2) sec[* (crdx)]’

4 4 4

(C+dx>]

R \I —3+2ﬁ+Tan{i (c+dx”2

Tan{1 (c+dx”5\/3—2\/7—Tan[
73+2\/?

4

N

J -3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’

~34+24/2
\/1—3Tan[

SSeC[1 (c+dx)]2\/16Tan[

(c+dx)]2+2\/7Tan[

<c+dx)]2 +

FNQ
FNQ

(c+dx)]2+Tan[ <c+dx)]4 -

FNQUPN
FNQNN

4

4\/?Sec[% (c+dx)]2\/1—6Tan[% (c+dx)]2+Tan[i <c+dx)]4 -

1 2 1 2 1 2 1 4
485ec[47(c+dx” Tan[;(c+dx)] \/16Tan[4(c+dx)] +Tan[1<c+dx)] +
32\/75ec[4l(c+dxH2Tan[%(c+dx)]2\/1—6Tan{i(c+dx)]2+Tan[i<c+dx)]4 +

84Sec[ (c+dx)]2+Tan[ <c+dx)]47

(c+dx”2Tan[1 (c+dx)]4\/16Tan[

4

PN
FNQUPN
FNQUPN

1
4

56\/75ec[

(c+dxH2Tan[ (c+dx)]4\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 -

4 4

FNQ

48 Sec | (c+dx)]2+Tan[ <c+dx)]4+

PN
FNQUPN
FNQUPN

4

(c+dx”2Tan[1 (c+dx)]6\/16Tan[

1
4

32+/2 Sec|

(c+dxH2Tan[ (c+dx)]6\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4

FNQ
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6Sec[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

4\/756C[1 (c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (CerxHZJrTan[l (CerxH4 +

4 4

4+/3-2/2 Sec[4l (c+dxH2Tan[i <c+dx)]

3-2+/2 - Tan[l(c+dx”2

4

—3+2\/?+Tan[i— <c+dx)]2
-3+2+/2

-3+ 2\/7+17Tan[ (c+dx)}2—12ﬁTan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

\/1 3Tan| c+dx)]2+2\/?Tan[1(c+dx)]2

IN

-3+2+/2 +Tan[? (c+dx)]?
-3+24/2

Tan[i(c+dx”3\/32\/7 Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
~3+24/2

4

\/13Tan[i (Cerx)]erZ\/?Ta”[1 <C*dx)]2

<c+dx)]4

FNQUN

\/16Tan[1 (c+dx)]2+Tan[

Problem 294: Result more than twice size of optimal antiderivative.

5/2

7/2

j(a+asin[c+dx])
(eCos[c+dx])

Optimal (type 3, 36 leaves, 1step):

2 (a+aSin[c:+dx})5/2

5de (eCos[c+dx])®?
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Result (type 3, 87 leaves):

2 a2 (Cos[i (c+dx)] +Sin[§ (c+dx)])2\/a (1+sin[c+dx])

5de3+/eCos[c+dx] (Cos[i (c+dx)] —Sin[i <c+dx)])2

Problem 298: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(eCos[c+dx])®?
J dx

va+aSin[c+dx]

Optimal (type 3, 244 leaves, 8steps):

a(eCos[c+dx])”? e (eCos[c+dx])??

+

2de (a+aSin[c+dx})3/2 4d+/a+aSin[c+dx]

3 e%/2 ArcSinh]| eco?““] | V1+Cos[c+dx] Va+aSin[c+dx]

e

.
4d(a+aCos[c+dx] +aSin[c+dx])

\Esin[c+dx]

veCos[c+dx] v/1+Cos[c+dx]
(4d (a+aCos[c+dx] +asSin[c+dx]))

(BeS/ZAr‘cTan[ | V1+Cos[c+dx] a+aSin[c+dx]

/

Result (type 4, 2305 leaves):

(eCos[c+dx])>?sec[c+dx]? Cos[1 (c+dx) ] +Sin[1 (c+dx)]

2 2

—%Cos[% (c+dx)] +41Cos[§ (c+dx)] +§Sin[% (c+dx)] +isin[§ (c+dx)]

(d\/a (1+sin[c+dx]) )—

)/

V2

9Cos{l (c+dx”2 (eCos[c+dx])®>?

p Log{Sec[i(c+dxH2}—

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx)]4 —2Tan[1 (c+dx”2}
4 4
1 . Tan[% (c+dx)]
Cos[c+dx] Sec[~ (c+dx)]| +4EllipticF|ArcSin| 4 |, 17-12+2]
4 3-2+/2

\/3—2\/7—Tan[l (c+dx”2 \/1+ (—3+2ﬁ) Tan[l (c+dx”2 +

4 4
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Tan[ > (c+dx)]
8 EllipticPi[-3+2+/2, -ArcSin| * ],17-12+/2]

3-24/2

\/3—2\/?—Tan{l (c+dx”2 \/1+(—3+2\/7> Tan{l (c+dx”2

4 4

/

64dCos[c+dx]5/2\/a (1+sin[c+dx])

1 1 1 1 2
3C — (c+dx)|Sin|— (c+dx 2 |L Sec|— (c+dx -
el fevax) sunl ] (crax)] VT |Loglsec[ (crax) )’

Log[2+\/7\/Cos[c+dx] Sec[41 (c+dx>]4 —2Tan[4l (c+dx)}2}]

1 . Tan[2 (c+dx)]
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF|ArcSin| 4 B

4
3-2+/2

4 4

17-12/2 | \/BZ\ETan[l (c+dx)]” Ju (-3+2V2) Tan[ > (c+dx)]’ +

1
8 EllipticPi[-3+2+/2 , -ArcSin[ —— ], 17-12+/2]

4

\/32\/?Tan[1 (CerxH2 \/1+ (—3+2\/7) Tan[l (CerxH2

V2

1 1 2 .
3Cos[~ (c+dx)| sin[c+dx]
16 Cos[c +d x]3/? 4

Log[Sec[41 (c+dx”2} -

4 4

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx>]4 —2Tan[l (c+dx”2}]

1 . Tan[% (c+dx)]
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF|ArcSin| 4 B

4
3-2+/2

17-12/2 | \/BZ\ETan[l (c+dx)]” Ju (-3+2V2) Tan[ > (c+dx)]’ +
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Tan[ > (c+dx)]
8 EllipticPi[-3+2+/2, -ArcSin| *
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3-2v2
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4

1
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4
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+
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1
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/
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4

2 (—3+2ﬁ) EllipticPi[-3+2+/2,

Tan[» (c+dx)]

~ArcSin| 4 ],17712\/7] Sec[l(c+dx)]2Tan[l(c+dx”
372\/? 4 4
\/32\/7Tan[i(c+dx)]2 /[Ju(%zﬁ) Tan[i<c+dx)]2 _

Tan[i— (c+dx)

[EllipticF[Ar‘cSin[ |,17-12 \/?] Sec[1 (c+dx) ]ZTan[l (c+dx”

4 4
3-2+/2

\/1+(—3+2\/7) Tan[l(c+dx)]2 /{\/32\/7Tan[1<c+dx)]2
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Tan[+ (c+dX) |
2EllipticPi[-3+2+2, -ArcSin[ — |,17-12+/2 ]

3-2+/2

/

Sec[l (c+dx”2Tan[1 (c+dx)] \/1+ (—3+2ﬁ) Tan[1 (c+dx”2

4 4 4

N32\ETan[

\/3—2\/7—Tan[1 (c+dx)] \/1+ (-3+2v2) Tan[ 2 (c+dx)]

<c+dx)]2 Sec| (c+dx>]2

+

H R
I

N/

{ ——— JlTan[jl (c+dx>]2 \Il (17—12\/7) Tan[i<c+dx)]2 ]
3-2+/2 3-2+2

4 4

4 4

Tan| (c+dx>]2

/{ 32\5J1 s
3-2+/2

J (17—12\5)Tan[ (c+dx”2{ (—3+2\5)Tan[ (Cerx”2
1- 1-

\/1+ (—3+2\E> Tan[1 <c+dx)]2

4

1 1
4 4

3-2+/2 3-2+/2

\E\/COS[C+dX] Sec[1 (c+dx”4 1Tan[1 (c+dx)] -
2 4

a

1 (c+dx” + <c+dx)]45in[c+dx] +Cos[c+dx] Sec[1 (c+dx)]4
4

-S
2 ec[

FNQUPN

Tan[41 (c+dx)]

/[\/?\/Cos[c+dx] Sec[1 (c+dx)]4

4

4 4

ZMJC“‘““’” sec[ (e+dx]] ~2Tan[ <c+dx>fm”

Problem 299: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

3/2

dx

J(eCos[Cerx})

va+asSin[c+dx]

Optimal (type 3, 200 leaves, 7 steps):

eeCos[c+dx] vVa+aSin[c+dx]
ad

e Cos[c+dx]

e¥/2 ArcSinh| | Vi+cCosfc+dx] ~a+aSin[c+dx]

e

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

\ESin[CerX]

veCos[c+dx] v/1+Cos[c+dx]
(ad (1+Cos[c+dx] +Sin[c+dx]]))

e¥2 ArcTan |

| Vi+cCosfc+dx] ~a+aSin[c+dx]

/

Result (type 4, 2723 leaves):

(eCos[c+dx])*?sec[c+dx] (Cos[l (c+dx)] +Sin[i (c+dx)})2

d\/ 1+Sin[c+dx])

Cos[l (c+dx)] +Sin[1 (c+dx)]
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2 2
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ENII
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4 4 4
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Tan[i (c+dx)]

3-2+/2

4 EllipticF [ArcSin|
4

], 17-122 ] \/B—Z\E—Tan{l (c+dx)]”

<C+dx)]4 +

FNQRPN

\/1+ (—3+2\E) Tan[i (c+dx)]2 \/16Tan[1 (c+dx)]2+Tan[
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Tan[ > (c+dx)
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4
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FNQUPN
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1
4

56\/75ec[
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4 4

FNQ
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PN
FNQUPN
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4
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1
4

32+/2 Sec|
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GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx>]2+Tan[i (c+dx”4 -

4\/?SEC[1 (c+dx)]2Tan[i (ch)f\/lGTan[‘l1 (c+dx”2+Tan[l (CerxH4 +

4 4

4+/3-2/2 Sec[1 (c+dxHZTan[i <c+dx)]

_3+2ﬁ+Tan[i <c+dx)]2
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1 2
3-2+/2 - Tan| 4(c+dx” \l

-3+ 2\/7+17Tan[ (c+dx)}2—12ﬁTan[i(c+dx)]2
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1
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\/1 3Tan| c+dx)]2+2\/?Tan[1(c+dx)]2
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-3+24/2

Tan[%(c+dx”3\/32\/7 Tan| (c+dx) \I
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4
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FNQUN

\/16Tan[1 (c+dx)]2+Tan[

Problem 300: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J \VeCos[c+dx]

Vva+aSin[c+dx]

dx

Optimal (type 3, 169 leaves, 6 steps):
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2+/e ArcSinh| @ Cos[c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]
e
v N

d(a+aCos[c+dx]+aSin[c+dx])

/

2+/e ArcTan| Ve sin[c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]
vJeCos[c+dx] \/1+Cos[c+dx]
(d (a+aCos[c+dx] +asSin[c+dx]))

Result (type 4, 2607 leaves):

4

3-2+/2 +JeCos[c+dx] \/32\5Tan[1(c+dx>]2 1+Tan[i(c+dx)]2)

—3+2\/_+Tan[ (c+dx>]2 —3+2\/?+17Tan[4l(c+dx”2—12\/7Tan[i(c+dx)]2
~3+2+/2 -3+24/2

4

4>

\/1 3Tan 1 Cerx)]erZ\/TTan[l(c+dx)]2

2—2Tan[1 (c+dx)]2+ﬁ\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4

4 4 4
Tan[l(c+dx>] 1 2
4 EllipticF [ArcSin| 4 |,17-12~/2] [3-2+/2 -Tan[= (c+dx)]
3-242 4

\/1+ (73+2\/?) Tan[i (c+dx>]2 \/16Tan[‘11 (c+dx>]2+Tan[i (CerxH4 +

Tan|[ > (c+dX) |
8 EllipticPi[-3+2+/2, -ArcSin| 4 |,17-12+2 ]

3-24/2

\/3—2\/7—Tan[i <c+dx)]2 \/1+ (—3+2\/?) Tan[i (c+dx)]2

Log[1+Tan[i (c+dx”2] -

\/16Tan[l (c+dx”2+Tan[l (C+dXH4 +V2

4 4

Log[Z—ZTan[
4 4

<c+dx)]2+ﬁ\/16Tan[1 ((:erx)]erTan[1 (c+dx)]4}

FNQN
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4 4

(176Tan[1 (c+dx)]2+Tan[1 (c+dx)]4)]]/ [d\/a (1+sinfc+dx])

4Sec[i (c+dx”2—3\/75ec[i (c+dx)]2—525ec[41 (c+dxH2Tan[i (c+dx)]2+

i(c+dx)]2Tan[41 (c+dx”2+2005ec[41 (c+dxH2Tan[i (c+dx)]4—

392 Sec|

150\/75ec[4l (c+dx>]2Tan[ (c+dx)]4—2005ec{i (c+dx)]2Tan[4l (c+dxH6+

(c+dx)]6+525ec[1 (CerxHZTan[1 (c+dx)]87

156 /2 sec[ > (c+dx)]’Tan|
4 4 4

1 2 1
4(c+ x)] an[4

41(c+dx”2Tan[i (c+dx)]10+2 2 (372\5) Sec[i (c+dx)]2

X J -3+2+/2 +Tan]| (c+dxH2

394/2 sec]

<c+dx)]10

+

(c+dx”8—4Sec[i (c+dx”2Tan[

H R

342 sec|

1
4

“34+24/2

Tan| (c+dx)]

(c+dx)] \/B—ZW—Tan[

FNQ
FNQ

-3+2+/2 +17Tan[? (c+dx)]*-12+2 Tan[% (c+dx)]?
-3+242

\/1—3Tan[1 (c+dx”2+2\/7Tan[l (c+dx)}2 ~12 |2 (3—2\/7) Sec[l (c+dx)]2

4 4 4

—3+2\E+Tan[i <c+dx)]2
~3+24/2

Tan[i (c+dx)]3\/32\/7Tan[i (CerxH2 \I

—3+2\/7+17Tan[i <c+dx)]2—12\/7Tan[4l (c+dx”2
“3+24/2

\/13Tan[‘11 (c+dx”2+2\/?Tan[i (CerxH2 +2 (2 (3—2\/?) Sec[i (CerxH2

—3+2\/?+Tan[i— <c+dx)]2
-3+2+/2

4 4

ran| > <c+dx>JSJ3‘2ﬁ-Tan{5 (crdx]]’

73+2\E+17Tan[i <c+dx)]2—12\ETan[4l (CerxH2
“3+2+2
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(c+dx”2 -

\/1—3Tan[1 (c+dx”2+2\/7Tan[l

4 4

(c+dx)]2+Tan[4l (CerxH4 +

I

65ec[41 (c+dx)}2\/16Tan[

4 4

4\/75ec[41 (c+dx)}2\/1—6Tan[1 (c+dx”2+Tan[l (c+dx”4 +

48Sec[i (Cerx)]zTan[Ll1 (c+dx”2\/16Tan[‘11 (c+dx>]2+Tan[i (c+dx>}4 -

32\/75&[% (c+dx)]2Tan[4l (c+dx)}2\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

84Sec[i (Cerx)]zTan[Ll1 (CerxHA\/16Tan[‘11 (c+dx>]2+Tan[i (c+dx>}4 +

56\/75ec[

i(c+dx)]2Tan[4l (c+dx)}4\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 +

48Sec[i (Cerx)]zTan[Ll1 (Cerx>}6\/16Tan[‘11 (c+dx>]2+Tan[i (c+dx>}4 -

32\/75&[% (c+dx)]2Tan[4l (c+dx)}6\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

65ec[41 (c+dx”2Tan[i (c+dx)]8\/16Tan[;lL (c+dx)]2+Tan[i <c+dx)]4 +

4 4 4

4\/75ec[41 (c+dxH2Tan[l (c+dx)]8\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4~/3-2+/2 Sec[1 (c+dx)]2Tan[

. (c+dx”

B

1
4

“3:2+/2

\/BZ\ETan[l <C+dx)]2 J ~3+2+/2 +Tan]| (CerxH2

4

—3+2\/7+17Tan[i <c+dx)]2—12\/7Tan[4l (c+dx”2
“34+24/2
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\/1—3Tan[4£ (c+dx)]2+2\/7'ra"[1 (C+dXH2

4
\/16Tan[

1 —3+2\/?+Tan[ (C+dx)]2
Tan[—<c+dx)] 3-2+/2 - Tan| (c+dx)
4 ~3+2+2

=
=

(c+dx>]2+Tan[f c+dx 3-2+/2 Sec = c+dx>]2

IS
I
.|>

—3+2\E+17Tan[i(c+dx)] —12\ﬁTan c+dx}
“3+2+/2

\/1—3Tan[41 (c+dx>]2+2\/7'ran[1 (C+dXH2

4
\/16Tan[

Problem 305: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(c+dx>]2+Tan[ (CerxH4

SR
SR

7/2

J (eCos[c+dx])
(

a+aSin[c+dx])3/2

Optimal (type 3, 247 leaves, 8 steps):

5/2

e (eCos[c+dx]) 5e3+/eCos[c+dx] Va+aSin[c+dx]
N

2ad+a+aSin[c+dx] 4ad

5e’/2 ArcSinh | e Cos[c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]

e

4a%d <1+COS[C+dX] +Sin[c+dx])

\/FSin[c+dx]

veCos[c+dx] v/1+Cos[c+dx]
(4a°d (1+Cos[c+dx] +Sin[c+dx]))

5e’/2 ArcTan|

| V1+Cos[c+dx] Va+aSin[c+dx]

/

Result (type 4, 2786 leaves):

3

(eCos[c+dx])"?sec[c+dx]> Cos[1 (c+dx)] +Sin[1 (c+dx)]
2 2

(c+dx>] Jrisin[l (c+dx” —lsin[i (c+dx)]

3 1 1
[*Cos[f (c+dx)]+=Cos|
2 2 4 2 2 4 2

N W

|/
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(d (a (1+Sin[c+dx}))3/2) - [5 3-2+/2 (eCos[c+dx])’*sec[c+dx]?

3\/3—2\/7—Tan[l (c+dx)]2 1+Tan[1 (c+dx”2

4 4

Cos[% (c+dx)] +Sin[§ (c+dx)]

(Cerx)]2 \|3+2\/?+17Tan[jl (c+dx)]2—12\/?Tan[‘17l (CerxH2

73+2\/7

-3+2V2 +Tan[3
73+2\/?

(CerxH2

\/13Tan[l <c+dx>]2+2\/?Tan[1

4 4

1 2 1 2 1 a4
2—2Tan[;(c+dx)] +\/7\/16Tan[4(c+dx>} +Tan[z(c+dx” J
Tan[l(c+dx)] 1 2
4 EllipticF[ArcSin] 4 ],17-12+/2] [3-2+/2 -Tan[~ (c+dx)]
3-2+/2 4

\/1+ (—3+2\E) Tan[i (c+dx)]2 \/16Tan[i (c+dx)]2+Tan[i <c+dx)]4 +

S . Tan[i<c+dx)]

8 EllipticPi[-3+2+/2, -ArcSin| |, 17-12+/2 ]
3-2+/2

\/3—2ﬁ—Tan[%(c+dxH2 \/1+(—3+2\/7)Tan[%(c+dx)}2

4 4

\/1—6Tan[i (c+dx)]2+Tan[1 <c+dx)]4 -2 [Log[1+Tan[1 (c+dx)]2} -

(c+dx>]2+Tan[i (c+dx”4]

IS

Log[Z—ZTan[% (c+dx”2+\/7\/16Tan[

(1—6Tan[1 (C+d><>]2”""”[l (C+dXH4]”/

4 4

(a(1+Sinfc+dx]))>?

N |

(c+dx)]

8d Cos[% (c+dx)]-sin]
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(c+dx)]2+525ec[l (c+dxH2Tan[l <c+dx)]2—

—4Sec[l (c+dx)]2+3\/?5ec[
4 4

4

FNQI

1 2 1 2 1 2 1 4
394/2 Sec[4—(c+dx” Tan[z(c+dx)] —ZGOSec[Z(c+dx)] Tan{z(c+dx” +

1 2 1 4 1 2 1 6
150 /2 Sec[Z(Cerx)] Tan[~ (c+dx) | +200$ec[47(c+dx” Tan[z(c+dx)] -

150ﬁ5ec[i (Cerx)]zTan[Ll1 (c+dx”6—525ec[i (c+dx)]2Tan[i (c+dx”8+
41(c+dx”2Tan[i (c+dx)]8+4Sec[i (c+dx)]2Tan[i (c+dx”w—

392 sec|

2

3\/TSec[

i(c+dx)]2Tan[i (c+dx”m+2 2 (3—2\/7) Sec{% (c+dx)]

—3+2\/?+Tan[i (c+dx)]2
-3+2+2

4

Tan[i (c+dx) ] \/32\/?Tan[1 (CerxH2

—3+2\/7+17Tan[i (c+dx”2—12ﬁTan[i— (c+dx)]2
-3+2+/2

\/1—3Tan[i (c+dx)]2+2\/7Tan[i (c+dx)]” —12 |2 (3-2\/7) Sec[i (c+dx)]’

) \I 73+2\/7+Tan[i (c+dXH2

4 4

Tan[l(c+dx>}3\/3zﬁTan[1<C+dX>] _3+2\/7

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
—3+2\E

\/13Tan[1 (c+dx)]2+2\/7Tan[1 <c+dx)]2 +2 2 (3—2\5) Sec[1 <c+dx)]2

4 4 4

—3+2ﬁ+Tan[i (c+dx”2

—3+2\/?

Tan{l (c+dx)}5\/3—2\/——Tan[l (c+dx)]2 \I

4 4

-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[? (c+dx)]’
-3+2v2

(c+dx)]2 +

\/1—3Tan[l (c+dx)]2+2\/7Tan[l

4 4
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GSeC[i (c+dx)]2\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

4

4\/75ec[i (c+dx)]2\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 -

485ec[41 (c+dx”2Tan[i (c+dx)]2\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

32\ESec[l (c+dx”2Tan[i <c+dx)]2\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 +

4 4

84Sec[41 (c+dx”2Tan[i (c+dx)]4\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

4 4

SG\ESec[l (c+dx”2Tan[i <c+dx)]4\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 -

485ec[41 (c+dx”2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

4 4

32\ESec[l (c+dx”2Tan[i <c+dx)]6\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 +

GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 -

4\/75ec[1 <c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (c+dx”2+Tan[l (c+dx”4 +

4 4

_2/2 Sec[1 (c+dxH Tan[l(c+dx)]

4
—3+2\/?+Tan[i— <C+dx>]2
-3+2+/2

3-2+/2 - Tan| c+dx”2\l

“3:2+/2

1-3Tan| c+dx)] +2\/?Tan[1(c+dx)]2
4

Jg “24Z w7 Tan[} (e dx)]*- 122 Ton[ ! e dx) |
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\/1—6Tan[l(c+dx)]2+Tan[1 c+dx) 3-2+2 Sec| c+dx)]2
4 4
—3+2\/—+Tan c+dx 2
Tan[l(CerxH3 3—2\E—Tan1 c+dx [ ( H
4 4 ~3:2+/2

—3+2\/7+17Tan[i(c+dx)} —12\/—Tan (c+dx ]
~3+2+2

\/1—3Tan[1 (c+dx)]2+2\/?Tan[ (c+dx)]2

N

\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4

4 4

Problem 306: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

J (eCos[Cerx])S/2
(

a+asSin(c+dx])>?

Optimal (type 3, 215leaves, 7 steps):

e (eCosfc+dx])*? 3 e5/2 ArcSinh| e Cos [cxdx] | V1+Cos[c+dx] a+aSin[c+dx]

e

+ +

adva+asin[c+dx] d (a2+a2Cos[c+dx] +a2$in[c+dx1)

\Je sinf[c+dx]

\JeCos[c+dx] \/1+Cos[c+dx]
(d (a®+a*Cos[c+dx] +a*Sin[c+dx]))

3e%/? Ar‘cTan[

| V1i+Cos[c+dx] Va+aSin[c+dx]

Result (type 4, 2726 leaves):

5/2

(eCos[c+dx])>?sec[c+dx]? |Cos|

N |

(c+dx)] —Sin[% (c+dx)]

3]/ (d (a (1+Sin[C+dx}>>3/2) .

Cos[% (c+dx)] +Sin[§ (c+dx)]

2

34/3-2+/2 (eCos[c+dx])*?Sec[c+dx]? |Cos|

N |

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

—3+2\/7+Tan[1— (c+dx”2
-3+2+2

\/3 22 - Tan[4<c+dx)]2 [1+Tan[i(c+dx”2)J
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-3+2+/2 +17Tan[? (c+dx)]*-12+2 Tan[? (c+dx)]’
-3+22

. 4(c+dxH2

\/1—3Tan[l (c+dx>]2+2\/7Tan[l

2—2Tan{l (c+dx)]2+\/7\/1—6Tan[l (c+dxHZ+Tan[l (c+dx”4

4 4 4

Tan[ (c+dx)] 1 ,

4 EllipticF [ArcSin| 4 ],17-12~/2] [3-2+v2 -Tan[~ (c+dx)]
3-2+2 *

4

\/1+ (—3+2\/7) Tan[l (c+dx)]2 \/1—6Tan[i (c+dx)]2+Tan[i <c+dx)]4 +

Tan[ (c+dX)]
8 EllipticPi[-3+2+/2, -ArcSin| 4 ], 17-12+2]

\3-24/2

\/32\/7Tan[jL (CerxH2 \/1+ (73+2\/7) Tan[i (CerxH2

<c+dx)]4 V2 {Log[lJrTan[‘l1 <c+dx)]2} _

FNQRPN

\/16Tan[1 (c+dx)]2+Tan[

Log[Z—ZTan[i (c+dx)}2+\/7\/1—6Tan[41 (c+dx>]2+Tan[i (c+dx”4]

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

/

4 4

(1—6Tan[l (c+dx”2+Tan[l (c+dx”4]]

1 2 1 2 1 2 1 2
4Sec[z<c+dx)] -34/2 Sec[Z(CerxH —SZSec[Z(CerX)] Tan[Z(CerxH +
1 2 1 2 1 2 1 4
39+/2 Sec[Z(CerxH Tan[;(c+dx)] +2@05ec[;(c+dx)] Tan[Z(CerxH -
1 2 1 4 1 2 1 6
150 /2 Sec[z(c+dx)] Tan[4—(c+dx” —2005ec[4—(c+dx” Tan[z(c+dx)] +
1 2 1 6 1 2 1 8
150 /2 Sec[z(c+dx)] Tan[4—(c+dx” +52$ec[2(c+dx)] Tan{z(c+dx” -

(c+dx)]2Tan[i (c+dx”w+

FNQUPN

41(c+dx”2Tan[i (c+dx)]8—45ec[

394/2 Sec|
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1

3\/75ec[4 (c+dx)]2Tan[i (c+dx”10+2 |2 (3—2\/7) Sec[% (c:+dx”2

—3+2\E+Tan[i <c+dx)]2

~3:2+/2

Tan[l (c+dx” \/32\5Tan[l (CerxH2 \l

4 4

—3+2\/7+17Tan[i (c+dx”2—12\/7Tan[i (c+dx)]2
—3+2\E

(c+dx)]2 -12 l2(3—2\/?) Sec[i (CerxHZ

) —3+2\/7+Tan[i(c+dx)}2
(c+dx)]
-3+24/2

\/13Tan[i (c+dx)]2+2\/?Tan[

H R

Tan{l (c+dx”3\/3_z\/7_Tan[l

4 4

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2

4 4 4

\/1—3Tan[l (c+dx)]2+2\/7Tan[1 (c+dx)]2 +2 (2 (3—2\/?) Sec[1 <c+dx)]2

—3+2\/?+Tan[i (c+dx”2
73+2\/?

—3+2\/7+17Tan[i (c+dx”2—12ﬁTan[i— (c+dx)]2
-3+2+/2

(c+dx)]” -

N

4

\/1—3Tan[1 (c+dx)]2+2\/7Tan[

GSec[i (Cerx)]z\/16Tan[1 (Cerx)]erTan[1 (c+dx)]4 +

(cedx)]® +

NN

4 4

4\/75ec[1 (c+dx)]2\/1—6Tan{1 (c+dx)]2+Tan[

485ec[i (c+dx”2Tan[i (Cerx)]z\/16Tan[1 (Cerx)]erTan[1 (c+dx)]4 -

32\/75ec[1 (c+dxH2Tan[1 (c+dx)]2\/1—6Tan[1 (c+dx)]2+Tan[ <c+dx)]4 -

4 4 4

AR
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84Sec[41 (c+dx”2Tan[i (c+dx)]4\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

4 4

SG\ESec[l (c+dx”2Tan[i <c+dx)]4\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 +

485ec[41 (c+dx”2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

32\ESec[l (c+dx”2Tan[i <c+dx)]6\/16Tan[i (Cerx)]erTan[1 <c+dx)]4 -

4 4

GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx”2+Tan[i (c+dx”4 +

4 4

4\/75ec[1 <c+dx)]2Tan[i (ch)ﬁ\/lGTan[‘l1 (c+dx”2+Tan[l (c+dx”4 +

4\/3-272 sec|? (c-ax)] Tan[ (crax]]

—3+2\/?+Tan[i— <C+dx)]2
-3+2+/2

3-2+/2 - Tan| c+dx”2\l

-3+ 2\/7+17Tan[ (c+dx)}2—12\/7Tan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

\/1 37Tan| c+dx)] +2\/?Tan[1(c+dx)]2

IN

-3+2+/2 +Tan[? (c+dx)]?
—3+2V—

Tan[4(c+dx” \/3 242 - Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
-3+2+2

\/13Tan[i (C+dX)]2+2ﬁTan[1 <c+dX)]2

4
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<c+dx)]4

FNQUPN

4

\/16Tan[:l (c+dx)]2+Tan[

Problem 307: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J (eCos[c+dx])>?
(

a+aSin[c+dx])3/2

Optimal (type 3, 236 leaves, 8steps):

2 (eCos[c+dx])*? 2e~/eCos[c+dx] Va+aSin[c+dx]

de (a+asSin[c+dx])>? a2d

+

2 €32 ArcSinh]| ecoﬁmx] | V1+Cos[c+dx] Va+aSin[c+dx]
e

a’d (1+Cos[c+dx] +Sin[c+dx])

\Esin[c+dx]

veCos[c+dx] v/1+Cos[c+dx]
(a*d (1+Cos[c+dx] +Sin[c+dx]))

(2e3/2Ar‘cTan[ | V1+Cosfc+dx] a+aSin[c+dx]

/

Result (type 4, 2723 leaves):

|

4 (eCos[c+dx])>?Sec[c+dx]

Cos[% (c+dx)] +Sin[§ (c+dx)]

1/

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

3
3-2/2 (eCos[c+dx])>?Sec[c+dx] Cos[l (c+dx)] +Sin[1 (c+dx)]
2 2

1 ) 1 ) —3+2\/7+Tan[i(c+dx)}2
\/32\5Tan[4(c+dx)] [1+Tan[4(c+dx”)J PN
—3+2\/7+17Tan[i <c+dx)]2—12\/7Tan[4l (c+dx”2
73+2\/7
\/13Tan[‘11 (c+dx)]2+2\ETan[4l (CerxH2

4

2—2Tan[1 (c+dx)]2+\/7\/16Tan[

IS

4

(c+dx)}2+Tan[l (c+dx”4]
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Tan[l(c+dx) 1 2
4 EllipticF[ArcSin| : ],17-12~/2] [3-2V2 -Tan[~ (c+dx)]
3-2+/2 4
\/1+ (73+2\5) Tan[i (c+dx)]2 \/16Tan[i (c+dx)]2+Tan[i <c+dx)]4 +

Tan[» (c+dx)]
8 EllipticPi[-3+2+/2 , -ArcSin[ —2 ], 17-12+/2]

\3-2+2

\/3—2\/_—Tan{l (c+dx”2 \/1+(—3+2ﬁ) Tan[l (c+dxH2

4 4

4 4 4

\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 -2 [Log[1+Tan[1 (c+dx)]2} -

(c+dx”4]

Log[2-2Tan| (c+dx>]2+Tan[

IS
IS
ENIS

(c+dx”2+\/7\/16Tan[
4 4

(1_6Tan[l <c+dx”2+Tan[l (c+dx>}4]]]/

d (a(1+sinfc+dx]))>?

Cos{% (c+dx)] —Sin[% (c+dx)]

1 2 1 2 1 2 1 2

—4Sec{;(c+dx)] +3+/2 Sec[;(c+dx)] +525ec[47(c+dx” Tan[;(c+dx)] -
1 2 1 2 1 2 1 4

394/2 Sec[;(c+dx” Tan[;(c+dx)] —2005ec[;(c+dx)] Tan[;(c+dx” +

150\ESec[i (Cerx)]zTan[Ll1 (c+dx”4+2005ec[4l (c+dx”2Tan[i (c+dx)]6—

150\/75ec[i (C+dx)]2Tan[4l (c+dx”67525ec[i (c+dx)]2Tan[% (c+dx”8+
39\/75ec[41 (c+dxH2Tan[i (c+dx)]8+45ec[i <c+dx)]2Tan[i (c+dx”1e—

32 sec|

(c+dx)]2Tan[% (c+dx)}w+2 2 (3—2\/7) Sec[% (c+dx”2

FNQI

—3+2\E+Tan[i (c+dx)]2

~3:24/2

Tan[l (c+dx” \/32\5Tan[1 (CerxH2 \l

4 4



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 147

-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’
-3+242

i(c+dx)]2 -12 2(3—2\/?) Sec{% (C+dXH2

\/1—3Tan[% (c+dx)]2+2\/7Tan[

—3+2\/?+Tan[i (CerxH2

_3424/2

Tan[1 (CerxHB\/BZ\/?Tan[1 (c+dx)]2 \I

4 4

—3+2\/?+17Tan[i (c+dx”2—12\/7Tan[i <c+dx)]2
—3+2\E

(crdx)]” +2 [2(3-2v2) sec]

—3+2ﬁ+Tan[i (C+dx”2
-3+24/2

<c+dx)]2

H R
H R

4

\/13Tan[:l (c+dx)]2+2\/?Tan[

Tan{l (c+dx”5\/3—2\/——Tan[l (c+dx)]2

4 4

—3+2\/7+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2

A 4<C+dx)]2+

\/1—3Tan[l (c+dx)]2+2\/7Tan[l

6Sec[i (c+dx)]2\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 -

4%75ec[l (Cerx)]z\/l—GTan[l (c+dx)]2+Tan[1 <c+dx)]4 -

4 4 4

485ec[41 (c+dx”2Tan[i (c+dx)]2\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

32\/75ec[41 (c+dx”2Tan[i (c+dx)]2\/1—6Tan[i (c+dx)]2+Tan[i <c+dx)]4 +

84Sec[41 (c+dx”2Tan[i (c+dx)]4\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 -
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56\/75ec[1 (c+dx”2Tan[i (c+dx)]4\/1—6Tan[i (c+dx)]2+Tan[1 <c+dx)]4 -

4 4

485ec[41 (c+dx”2Tan[i (c+dx)]6\/16Tan[i (c+dx)]2+Tan[i (c+dx)]4 +

4 4

32\/75ec[1 (c+dx”2Tan[i (c+dx)]6\/1—6Tan[i (c+dx)]2+Tan[1 <c+dx)]4 +

6Sec[i (Cerx)]zTan[Lll (Cerng\/IGTan[j1 (c+dx”2+Tan[i (CerxH4 -

4 4

4\/7\/?Sec[1 (c+dx)} Tan[i (c+dx)]

4%75ec[l (c+dx)]2Tan[% (c+dx)}8\/1—6Tan[41 (c+dx”2+Tan[l (c+dx)}4 +

—3+2\/?+Tan[i <c+dx)]2
—3+2\E

3-2+/2 - Tan c+dx”2\l

—3+2\/_+17Tan{ (c+dx”2—12ﬁTan[i— (c+dx)]2
-3+2+/2

\/1 3Tan c+dx)] +2\/7Tan[

<c+dx)]2

N

1-6Tan| c+dx)]2+Tan[1 c+dx) 3-2+2 Sec| c+dx)]2

—3+2\/—+Tan (c+dx”2
73+2\/7

1

Tan[4(c+dx” \/3 242 - Tan|~ (c+dXx) \I

.p

J3+2v3unTaﬁi(c+dxH ~12+/2 Tan[2 (c+dx) ]’

-3+2+/2
\/1—3Tan[

\/1—6Tan[i (c+dx)]2+Tan[1 (c+dx)]

4

(c+dx)]2+2\/7Tan[ <c+dx)]2

J

FNQI
FNQI

4
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Problem 313: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J (eCos[Cerx])g/2

(a+asinfc+dx])®?

dx

Optimal (type 3, 261 leaves, 9 steps):

e (eCos[c+dx])’? 7e* (eCos[c+dx])*?
+ +

4a2d+/a+asSin[c+dx]

2ad (a+aSin[c+dx])*?

21 e%2 ArcSinh| eCos(c+dx] | V1+Cos[c+dx] Va+aSin[c+dx]

e

+
4d (a®+a*Cos[c+dx] +a’Sin[c+dx])

\/?Sin[c+dx}

rJeCos[c+dx] \/1+Cos[c+dx]
(4d (a’+a’Cos[c+dx] +a’Sin[c+dx]))

21e%2 ArcTan| | V1+Cos[c+dx] Va+aSin[c+dx]

/

Result (type 4, 2330leaves):

5
(eCos[c+dx])??Sec[c+dx]*

Cos[i (c+dx)] +Sin[§ (c+dx)]

(c+dx)] —ECOS[E (c+dx)] —Esin[l (c+dx)] 7lsin[3 (c+dx)]

5
[*Cos[
4 2 2 2 4 2

2

N |

|/

441Cos[1 (c+dx)]2 (eCosfc+dx])??

(d (a (1+Sin[c+dx}))5/2)— .

4

V2 Log{Sec[1 (c+dx”2} -

1
(c+dx)]+sin[= (c+dx)] "

Cos
[ 2

N |

Log[2+\/7\/Cos[c+dx] Sec[1 (c+dx)]4 72Tan[1 (c+dx)}2}]
4 4
1 . Tan[l(c+dx”
Cos[c+dx] Sec[~ (c+dx)]| +4EllipticF[ArcSin| 2 |, 17-12+2]
4 3242

4 4

\/3—2\/7—Tan{l (c+dx”2 \/1+(—3+2ﬁ) Tan{l (c+dx”2 +

Tan[ (c+dX)]
8 EllipticPi[-3+2+/2, ~ArcSin| 4 ], 17122 ]

3-2+/2
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e e

64dCos[c+dx]®? (a (1+Sin[c+dx]))®?

1 1 1 1 2
os|— (c+dx in|— (c+dx Y, o ec|— (c+dx -
16/Cos[C rdx] 21¢ [4( )]s [4( IRE [L g[s [4( )17

Log[2+\/?\/Cos[c+dx] Sec[4l (c+dx>]4 —2Tan[4l (c+dx”2}]

1 . Tan[% (c+dX)]
Cos[c+dx] Sec[~ (c+dx)] +4EllipticF|ArcSin| 4 1,
4
3-2+/2
1712\/?]\/32\/?Tan[l(c+dx)]2\/1+(3+2\/?)Tan[1(c+dx)]2+
4 4
Tan[% (c+dX) ]
8 EllipticPi[-3+2+/2 , -ArcSin[ —— ],17-12+/2]
3-24/2
1 2 1 2
\/32\/7Tan[(c+dx” \/1+(3+2\/?)Tan[(c+dx” ]
4 4
! 21Cos[1(c dtzSin[c dx] [V2 Log[Sec[l(c dx)]z]
e . e _
16 Cos[c +d x]3/? 4 4

Log[2+\/?\/Cos[c+dx] Sec[l (c+dx>]4 —2Tan[l (c+dx”2}]
. Tan[2 (c+dX)]
(c+dx)] +4EllipticF|ArcSin| 2 1

4 4
\/Cos[c+dx] Sec|
3-24/2

17-12+/2 | \/BZ\ETan[l (c+dx)]” Ju (-3+2v2) Tan[ > (c+dx)]’ +

4 4

FNQRI

Tan[ (c+dx
8 EllipticPi[-3+2+/2 , -ArcSin[ — ], 17-12+/2]

3-24/2
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\/3—2\/7—Tan{1 (c:+dx”2 \/1+ (—3+2\/7) Tan{l (c:+dx”2

4 4

= 21Cos[l(c+dx”2 Log[Sec[1<c+dx)]2]fLog[
8+/Cos[c +dx] 4 4

4 4

2+\/7\/Cos[c+dx] Sec[l <c+dx)]4 —2Tan[1 (c+dx”2}]

1 a4 . 1 4
7Sec[z (c+dx)] Sin[c+dx] +Cos[c+dx] Sec[z (c+dx)]

Tan[i (c+dx)]

+

4

/{ﬁ\/Cos[Cerx] Sec[1 (c+dx)]4

Tan[ (c+dx)
(-3+2+/2 | EllipticF [ArcSin[ —* ], 17-12+/2 ]

\3-22

(C+dx>]

N/

N

4 4

Sec:[l (c:+dxH2Tan[1 (c+dx)] \/3—2\/7—Tan[

+|2(-3+2V2 | EllipticPi[-3+2+2,

{\/1+(3+2\/7) Tan[l (c+dx”2

4
avesin[ L D o seelE (e dx) Pran (2 (e an)]
3_2\/? 4 4
\/32\/7Tan[i(c+dx)]2 /[\/1+(3+2\E) Tan[i<c+dx)]2 _
[ o . Tan[i<c+dx)] 1 , 1
EllipticF[ArcSin| ] 17—12\/7] Sec|— <c+dx)] Tan|— (c+dx”
3_2\/7 4 4
\/1+(—3+2\/7) Tan[i(c+dx)]2 /[\/32\/7Tan[1<c+dx)]2 _

Tan[> (c+dX) |
2EllipticPi[-3+2+/2, -ArcSin| * |,17-12+2 ]

3-24/2
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2

Sec| (c+dx)]2Tan[

[\/BZﬁTan[

\/3—2\/7—Tan[l (c+dx)]2 \/1+ (—3+2\/7) Tan[l (c+dx)]

4 4

(c+dx>] \/1+ (—3+2\/7) Tan[ (c+dx)}

/

TN
R
SR

1 2

(c+dx)]2 + |Sec|[= (c+dx) |

QNN
IS

"/

{ s JlTan[‘l1 (c+dx>]2 \ll (17—12\/?) Tan[i <c+dx)]2 ]

3-2/2 3-22

zsec[i(c+dx>fJ3ZﬁTanmwx)r

4

i(c+dx>]2

5 { J Tan|
/ 3-2vV2 1-
3-2+V2

Jl (17—12\/7> Tan[i (c+dx”2 (1_ (—3+2\/7) Tan[i (c+dx”2
—Sec[l (c+dx)]2Tan[

<C+dx)]

AR

\/1+ (-3+2V2 ) Tan|

3-2+/2 3-2+/2

lTan[1 (c+dx)] -

ﬁ\/Cos[c+dx} Sec[1 (c+dx”4

4 2 4 4

1 1 4 . 1 4

~ (c+dx) ]+ |-Sec[~ (c+dx)]| Sin[c+dx] +Cos[c+dx]Sec[~ (c+dx) |

4 4 4
Tan[i(c+dx)] / \E\/Cos[c+dx]sec[i<c+dx)]4 /

4 4

2+\/7\/Cos[c+dx} Sec[~ (c+dx]]* -~2Tan[ " (c+dX)]2J]”]

Problem 314: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.



dx

J (eCos[c+dx])7/2
(

a+asSin[c+dx])®?
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Optimal (type 3, 239 leaves, 8 steps):

4e(eCos[c+dx])5/2 5 e3

\JeCos[c+dx] /a+aSin[c+dx]

ad (a+aSin[c+dx])>?

eCos[c+dx]

N
a3d

5e’/2 ArcSinh |
e

| V1+Cos[c+dx] Va+aSin[c+dx]

a*d (1+Cos[c+

\/FSin[c+dx]

dx] +Sin[c+dx])

5e’/2 ArcTan|

| V1+Cos[c+dx] Va+aSin[c+dx]

veCos[c+dx]

/

\/1+Cos[c+dx]

(a®d (1+Cos[c+dx] +Sin[c+dx]))

Result (type 4, 2779 leaves):

(eCos[c+dx])"?Secc+dx]>

7Cos[§ (c+dx)] 7Sin[§

(d (a (1+Sin[c+dx}))5/2) +

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

Cos[% (c+dx)] +Sin[§ (c+dx)] i

8

(C+dXH -

/

Cos[i (c+dx)] +Sin[§ (c+dx) ]

543-2V2 (eCos[c+dx])”?Sec[c+dx]>

5\/3—2\/7—Tan[1 (c+dx)]2 1+Tan[1 (c+dx”2

4 4

\I3+2\/?+Tan[i (c+dx)]? \I3+2ﬁ+17Tan[i (c+dx)]*-12+/2 Tan[? (c+dx)]?

_3424/2

_34+24/2

\/1—3Tan[41 (c+dx>]2+2\/7Tan[

4

Tan[l
4 EllipticF[ArcSin| :

1

. (c+dxH2

4 4

2—2Tan[l (c+dx)]2+\/7\/1—6Tan[1 (c+dx”2+Tan[l (c+dx”4]

(c+dx)]

3-2+/2

4

],17-12+/2 ] \/BZ\ETan[l (c+dx)]”

\/1+ (-3+2v2) Tan [~

4

4 4

(c+dx)]2 \/1—6Tan[1 (c+dx)]2+Tan[1 (c+dx)]4 +
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Tan[ > (c+dx)
8 EllipticPi[-3+2+/2, -ArcSin| * ],17-12+/2]

3-24/2

4 4

\/32\/7Tan[l (C+dXH2 \/1+ (73+2\/?) Tan[l (C+dXH2

4 4

\/16Tan[1 (Cerx)]erTan[1 <c+dx)]4 -2 {Log[lJrTan[j1 <c+dx)]2} -

Log[Z—ZTan[l (c+dx)}2+\/7\/1—6Tan[1 (c+dx>]2+Tan[l (c+dx”4]

4 4 4

Cos[% (c+dx)] —Sin[% (c+dx)]

2d (a(1+sinfc+dx]))*?

—4Sec[i (c+dx)]2+3\/75ec[i (c+dx)]2+525ec[41 (c+dx)}2Tan[i (c+dx)]2—

41(c+dx”2Tan[i (c+dx)]2—2005ec[i (c+dx)]2Tan[i (c+dx)}4+

392 sec|
150\/75ec[i (c+dx)]2Tan[41 (c+dxH4+2005ec[:£l (c+dxH2Tan[i (c+dx)]6—

150\/75ec[i (Cerx)]zTan[Lll (c+dx”67525ec[i (c+dx)]2Tan[i (c+dx”8+

1 2 1 8 1 2 1 10
39\/?Sec[4—(c+dx” Tan[z(c+dx)] +4Sec[;<c+dx)] Tan[z(c+dx” -
1 2 1 10 1 2
3\/75ec[z(c+dx)] Tan[;(c+dx” +2 2(3—2\/7) Sec[;(c+dx”
“3+2+/2 +Tan[L (c+dx)]?
Tan{i(c+dx”\/32\/_Tan[i(c+dx”2\l ! [4< )]
—3+2\/?
-3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[? (c+dx)]’
-3+2+/2
1 2 1 2 1 2
\/1—3Tan[z(c+dx)] +2\/7Tan[z<c+dx)] -12 2(3—2\/?) Sec{;(c+dx”



4

Tan[1 (c+dx”3\/3—2\/7—Tan[l (c+dx)]
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R 73+2\/7+Tan[i(c+dx”2
-3+24/2

4

1
4

J 73+2\/?+17Tan[i (c+dx”2—12\5Tan[ (c+dx)]2

“3:2+/2

\/13Tan[1 (c+dx)]2+2ﬁTan[

4

Tan{1 (c+dx”5\/3—2\/7—Tan[

: i<c+dX)]2 o 2(372\5) Sec[i<c+dx>]2

(C+dx>]

R —3+2ﬁ+Tan{i(c+dxH2
34242

N

J -3+2/2 +17Tan[? (c+dx)]*-12V2 Tan[% (c+dx)]’

~34+24/2

\/1—3Tan[

4

4+/2 sec|

48 Sec |

IS

32+/2 Sec|

84 Sec|

IS

56\/75ec[

48 Sec |

IS

32+/2 Sec|

SSeC[1 (c+dx)]2\/16Tan[

FNQI

(c+dx”2Tan[f (c+dx)]

1
4

(c+dx”2Tan[f (c+dx)]

1
4

(c+dx”2Tan[i (c+dx)]6\/16Tan[

1
4

(c+dx)]2+2\/7Tan[

<c+dx)]2 +

FNQ
FNQ

(c+dx)]2+Tan[ <c+dx)]4 -

FNQUPN
FNQNN

(Cerx)]z\/l—sTan[l (c+dx)]2+Tan[l <c+dx)]4 -

4 4

1 2
\/16Tan[
4

(c+dx)]2+Tan[ <c+dx)]4 +

FNQUPN
FNQUPN

(c+dxH2Tan[

FNQ

(Cerx)]z\/l—GTan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4
1 4
1-6Tan|
4

(c+dx)]2+Tan[ <c+dx)]4 -

FNQUPN
FNQUPN

(c+dxH2Tan[ (c+dx)]4\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 -

4 4

FNQ

(c+dx)]2+Tan[ <c+dx)]4 +

FNQUPN
FNQUPN

(c+dxH2Tan[ (c+dx)]6\/1—6Tan[l (c+dx)]2+Tan[l <c+dx)]4 +

4 4

FNQ
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GSeC[i (c+dx)]2Tan[41 (c+dx”8\/1—6Tan[41 (c+dx>]2+Tan[i (c+dx”4 -

4\/?SEC[1 (c+dx)]2Tan[i (ch)f\/lGTan[‘l1 (c+dx”2+Tan[l (CerxH4 +

4 4

4+/3-2/2 Sec[1 (c+dxHZTan[i <c+dx)]

_3+2ﬁ+Tan[i <c+dx)]2
-3+2+/2

3-2+/2 - Tan| (c+dx”2\l

-3+ 2\/7+17Tan[ (c+dx)}2—12ﬁTan[i(c+dx)]2
-3+2+2

4

1

1-6Tan| c+dx)]2+Tan[— c+dx) 3-2+/2 Sec| c+dx)]2

IN

\/1 3Tan| c+dx)]2+2\/?Tan[1(c+dx)]2

-3+2+/2 +Tan[? (c+dx)]?
-3+24/2

Tan[%(c+dx”3\/32\/7 Tan| (c+dx) \I

73+2\/7+17Tan[i(c+dx” —12\/—Tan c+dx ]
-3+2+2

4

\/13Tan[i (c+dx)]2+2\/?'ra”[1 <C*dx)]2

<c+dx)]4

\/16Tan[1 (c+dx)]2+Tan[

FNQUN

Problem 315: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

])5/2

5/2

j (eCos[c+dx
(

a+asinfc+dx])

Optimal (type 3, 218 leaves, 7 steps):
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ae(eCosic+dx])?? 252 ArcSinh| ecoz[;dx] | V1+Cos[c+dx] Va+aSin[c+dx]
3ad(a+asin[c+dx})3/2 d(a®+a*Cos[c+dx] +a*Sin[c+dx])

\Esin[c+dx]

veCos[c+dx] \/1+Cos[c+dx]
(d (a®+a*Cos[c+dx] +a*Sin[c+dx]))

22 ArcTan | | Vi+Cosfc+dx] a+aSin[c+dx]

/

Result (type 4, 2766 leaves):

5
*/?sec[c+dx]? |Cos| (c+dx)] JrSin[1 (c+dx)]

(eCos[c+dx])
2

N |

SSin[i(Cerx)] 4

3 (Cos[% (c+dx) ] +Sin[§ <c+dx)])2 3 (Cos[% (c+dx)] +Sin[i (c+dx)])

/

(d (a (1+Sin[c+dx}))5/2) -|V3-2V2 (eCos[c+dx])>?Sec[c+dx]?

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

4 4

4\/3—2\/7—Tan[1 (c+dx)]2 1+Tan[1 (c+dx”2

-3+2/2 +Tan[? (c+dx)]® | -3+2V2 +17Tan[2 (c+dx)]*-127/2 Tan[? (c+dx)]?
—3+2+/2 “3+2+2

\ , (crax)]’

\/1—3Tan[1 (c+dx>]2+2\/7Tan[1

2—2Tan[l (c+dx)]2+\/7\/1—6Tan[1 (c+dx”2+Tan[l (c+dx”4]

4 4 4

Tan[ > (c+dx)] 1 ,

4 EllipticF [ArcSin| : ],17-12~/2] [3-2V2 -Tan[~ (c+dx)]
3-242 :

4 4 4

\/1+ (—3+2\/7) Tan[1 (c+dx)]2 \/1—6Tan[1 (c+dx)]2+Tan[1 (c+dx)]4 +

Tan[ (c+dx)
8 EllipticPi[-3+2+/2, -ArcSin| 4 ], 17-12+2]

\N3-242

\/3—2\/7—Tan{1 (c+dx”2 \/1+ (—3+2\/7) Tan{1 (c+dx”2

4 4
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\/1—6Tan[

Log[zszan[E (chHﬂV?\/lGTan[1 (c+dx>]2+Tan[1 (c+dx”4]

4 4 4

(c+dx)]2+Tan[i <c+dx)]4 +V2 {Log[1+Tan[jl (c+dx)]2} -

FNQE

d(a (1+Sin[c+dx}))5/2

/

(1—6Tan[i (c+dx>]2+Tan[i (c+dx”4]]

4Sec[i (c+dx)]2—3\/75ec[41 (c+dx”2—525ec[i (c+dx)]2Tan[4l (c+dx)}2+

39\/75ec[41 (c+dx”2Tan[i (c+dx)]2+2005ec[i (c+dx)]2Tan[i (c+dx)}4—
150\ESec[i(c+dx)]2Tan[ ¢

(c+dx”4—2005ec[ (c+dx”2Tan[i (c+dx)] +

IS

150\/75ec[i (c+dx)]2Tan[ (c+dx”6+525ec[1 (c+dx)]2Tan[% (c+dx”8—

4

39\/75ec[4l(c+dx)}2Tan[i(c+dx)] —4Sec[1 (c+dx)] Tan[1 (c+dx”m+
3ﬁ$ec[i(c+dx)] Tan[ = (c+dx) |2 3 2\/— Sec[~ (c+dX)
Tan[l(c+dx”\/32ﬁTan 1 c+dx \IB 2\ﬁ+Tan <C+dX)]

4 4 -3+ 2%7

—3+2\/7+17Tan[i(c+dx)} -12+/2 Tan[? c+dx)]
-3+2+2

\/13Tan[i (Cerx)]erZ\/?Tan[1 (c+dx)]2 -12 |2 (3—2\/?) Sec[l (Cerx”2

4 4

—3+2\/7+Tan[i (c+dx”2
-3+242

Tan[% (c+dx”3\/3—2\/7—Tan[j—‘ (c+dx)]2 \I

—3+2\/?+17Tan[i (c+dx”2—12\/?Tan[i <c+dx)]2
-3+2+/2

Jl—BTm[i(c+dﬂ]2+2J?Tmﬂl(c+dﬂ]2+2 2(3-2{?)5m[l(c+d@]2

4 4
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ron(® (e )

J

3_2\/7—Tan[1 (c+dx)

4

73+2\/7+Tan[i (C+dXH2

_3+24/2

i

crax) 122 Tan[} (e ax] )

1
4

-3+2v2 +17Tan [ (
-3+2+/2

J

4

173Tan[1 (c+dx)]2+2ﬁTan[

1

A <C+dx)]2 -

6Sec[1 (c+dx)]2

4 4

J

1—6Tan{1 (c+dx)]2+Tan[

<c+dx)]4

+

|-

1
4

4~/2 sec|

(c+dx)]2\/16Tan[1

48Sec[:lfl (c+dxH2Tan[i (c+dx)]2

1
4

32+/2 sec]|

4

84Sec[:lfl (c+dxH2Tan[i (c+dx)]4

1
4

56 /2 Sec|

4

48Sec[:lfl (c+dxH2Tan[i (c+dx)]6

1
4

32+/2 sec]|

4

6Sec[1 (c+dx)]2Tan[l (c+dxH8

(CertzTan[1 (c+dx)]2
(CertzTan[1 (c+dx)]4

(CertzTan[1 (c+dx)]6

J

1—6Tan{1 (c+dx)]2+Tan[ <c+dx)]4

4

J

|-

+

1—6Tan{1 (c+dx)]2+Tan[
4

|-

J

1—6Tan{1 (c+dx)]2+Tan[
4

J

|-

1—6Tan[1 (c+dxHZ+Tan[E (c+dx”4

+

4 4 4 4
4\/75ec[i(c+dx)]2Tan[i(c+dx”8\/16Tan[41(c+dx”2+Tan[i(c+dxH
4~3-2+/2 Sec[i(c+dx)}2Tan[i(c+dx)]
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3-2+/2 - Tan[l(c+dx”2

4

—3+2\/?+Tan[i <c+dx)]2
—3+2\E

—3+2\/_+17Tan[ (c+dx”2—12ﬁTan[i <c+dx)]2
—3+2\/?

\/1 3Tan c+dx)]2+2\/?Tan[

<c+dx)]2

DR

1-6Tan| c+dx)]2+Tan[1 c+dx) 3-2+2 Sec| c+dx)]2
4

—3+2\/—+Tan[ (c+dx”2
73+2\/?

Tan[i(c+dx”3\/3—2\/7 Tan (c+dx) \I

—3+2\/7+17Tan[i(c+dx)} —12\/—Tan c+dx)]
-3+2+/2

<c+dx)]2

N

\/1—3Tan[i (c+dx)]2+2\/7Tan[

4

4

\/1—6Tan[i (c+dx)]2+Tan[1 (c+dx)]

Problem 327: Attempted integration timed out after 120 seconds.

J(eCos[c+dx])p (a+asinfc+dx])®dx

Optimal (type 5, 95leaves, 2 steps):

oY (eCos[c+dx])*P
de <1+p)
Hyper‘geometricZFl[l (-15-p), 1+p, 3+p, z (1-sinfc+dx])] (1+Sin[c+dx1>§<ilip)
2 2 2 2

Result (type 1, 1leaves):

PP
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Problem 328: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(eCos[c+dx])ID (a+asin[c+dx])3d1x

Optimal (type 5, 95leaves, 2 steps):

1 T4l 3 1+
-————2:"2a (eCos[c+dx] )P
de<1+p>
Hyloergeome‘c'"idFl[1 (-5-p)» 1+p, 3+p, S (1-sinfc+dx])] (1+Sin[c+dx])§<*1*’>
2 2 2 2

Result (type 5, 462 leaves):
1

j2‘3‘p (e—i (c+d x) +<E]i (c+dx)>P <1+e2j1 (c+dx))*PCOS[C+dX]—p
d (Cos[l (c+dx)] +sin[2 (c+dx)})6
2 2

ie31t(e+dx) Hypergeometric2Fl |- 3 -5 P, - i -5, e
(eCos[c+dx])P |- _

2i (c+dx) }

3+p
62 (<19 Hypergeometric2F1[-1-2, —p, -2, —e?! (0]
2+p "
15 i et (¢*4%) Hypergeometric2F1| - % -2, -p % -2, et (exdx) |
1+p )
p

151 e* (<9% Hypergeometric2F1[> -2, —p, 2 -2, ¢

-1+p

6 2! (¢*4%) Hypergeometric2F1|1 - 2—, -p, 2- ’;—, -2 (c+dx) ]

-2+p

ie3t (crdx) Hyper‘geometr‘icZFl[% - s—, -p, 3— , —e2i

-3+p

20 Hypergeometric2Fi[-p, —5, 1-8, -2t (cdn]
2 (a+asinfc+dx])?

p

Problem 329: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(ECOS[C+dX]>p (a+asinfc+dx])?dx

Optimal (type 5, 95 leaves, 2 steps):
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7¥23*5a2 (eCos[c+dx])1+p
de<1+p)
Hyper‘geome‘cr‘icZFl[1 (-3-p), 1+p’ 3+p’ 1 (1—Sin[c+dx])] (1+Sin[c+dx])§( 1-p)
2 2 2 2

Result (type 5, 351 leaves):

1 2—2—p (e—j (c+d x) +<Ei (c+dx)>P <1+(E2]i (c+dx)>*P COS[C+dX]7p

d (Cos[% (c+dx) ] +Sin[§ (C+dXH)4
E, _ g2t (c+dx)}

ie2t(e+dx) Hypergeometric2Fl[-1 - s, -ps -5

(eCos[c+dx])P |-
2+p
4t (©9%) Hypergeometric2F1[- > - &, —p, > -2, —e?! (4]
N
1+p

P_, _e2i (c+dx)]

4 et (c+dx) Hyper‘geometr‘icZFl[i— 2, -ps %— °

-1+p
ie?! (¢+dX) Hypergeometric2F1|1 - Z—, -p, 2- ’;—, -2 (cvdx) ]
-2+p "
6 i Hypergeometric2F1|-p, —’;, 1- ‘21, -2t (erdx) ' ,
(a+asin[c+dx])

p

Problem 330: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(eCos[Cerx])p (a+asin[c+dx]) dx

Optimal (type 5, 93 leaves, 2 steps):

—;Z%%a (eCos[c+dx])*P
de(1+p)
Hypergeometric2F1[ = (~1-p), =2, 2P L4 _gincadx))] (1+sinfcadx])i TP
2 2 2 2

Result (type 5, 266 leaves):
1

d(-1+p)p(1+p) (Cos[i (c+dx)] +Sin[i (c+dx)”2
271Pa (1+e?! (C*dx))'l'p (e7f (@) (142t (‘*dx)))1+p Cos[c+dx] P (eCos[c+dx])P

-(-1+p) pHyper‘geometr‘icZFl[E (-1-p), -ps :l.—_p, —ei(erdx ]y
2 2
el (<90 (14 p) |ef (a0 pHyper‘geometr‘icZFl{l;ip, -p, 3—ij —e2i(erdn ],
2i (-1+p) Hypergeometric2Fl|-p, —E, 1- E, —e?t (@01 (14Sin[c+dx])
2 2



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 163

Problem 331: Unable to integrate problem.

dx

j(eCos[Cerx])p

a+aSin[c+dx]

Optimal (type 5, 95leaves, 2 steps):

—;2%*2 (eCos[c+dx] )1”’
ade (1+p)
HypergeometricZFl[B_p, 1+p, 3+p, L (1-Sin[c+dx])] <1+Sin[c+dx]);’(’1’p>
2 2 2 2

Result (type 8, 25leaves):

J(eCos[c+dx])p

a+aSin[c+dx]

dx

Problem 332: Unable to integrate problem.

dx

J (eCosfc+dx])P
(

a+asSinfc+dx])?

Optimal (type 5, 93 leaves, 2 steps):

7;217(’3*’)) (eCos[c+dx])1*p
a’de (1+p)
HypergeometricZFl[S_p, 1+p, 3+p, L (1-sinfc+dx]) ] (1+51n[c+dx])§<*1*’>
2 2 2 2

Result (type 8, 25leaves):
j (eCos[c+dx])P

(a+aSin[c+dx])2

dx

Problem 333: Unable to integrate problem.

dx

J (eCos[c+dx])P

(a+aSin[c+dx])3

Optimal (type 5, 93 leaves, 2 steps):

1 Giese (ecCos[c+dx])*P
a*de (1+p)
HypergeometricZFl[Lp, 1+p, 3+p, : (1-sinfc+dx]) ] (1+Sin[c+dx])§<‘1‘m
2 2 2 2

Result (type 8, 25leaves):

J (eCos[c+dx])P
(

a+aSin[c+dx])3

dx
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Problem 334: Unable to integrate problem.

dx

J (eCos[c+dx])P
(

a+aSin[c+dx])8

Optimal (type 5, 93 leaves, 2 steps):
1

I (eCos[c+dx])*P
a®de (1+p)
HyPergeometric2F1[177p, e o2p (1-Sinfc+dx])] (1+Sinfcedx])z *P
2 2 2 2

Result (type 8, 25leaves):
J (eCosfc+dx])P
(

a+asSinfc+dx])®

dx

Problem 335: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(eCos[c+dx])p (a+asinfc+dx])”?dx

Optimal (type 5, 103 leaves, 3 steps):

(-6-p), 1+p, 3+p, l(l—Sin[c+dx]H
2 2 2

- ( [24% a* (eCos[c+dx] )P Hypergeometric2F1|

N |

<1+Sin[c+dx]>*P/2)/ (de (1+p) va+asSin[c+dx] )]

Result (type 5, 629 leaves):
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1
7
d (Cos[% (c+dx) ] +Sln[§ (c+dx”)
<1+]].> 273P elp(erdx) (e’j (c+dx) | gt (c*dx))p <1+<92]L “*dx))*p Cos[c+dx]P (eCos[c+dx})p
1 1 N . 7 3
( e 32PN oo ometric2Fl [~ - _B, p, -2 L. (crdx |
7+2p 4 2 4 2
1 1 . N 5 1
7ie 2 1(5 2p) (c+dx) Hyper‘geometr‘1C2F1[ - E, -p, ___E, —(EZI(CJ'dX)}
5+2p 4 2 4 2
1 13y . 3 1
21e ;1 (3+2p) (c+dx) HypergeometPlCZFl[ - E; -p, — - E, _(EZJL (c+dx)} .
3+2p 4 2 4 2
Ly + + . 3
351 @ 2t (1+2P) (cxdX) Hypergeometric2F1 |- = - E, “p, — - E, —e2i (e ]
1+2p 4 2 4 2
1 R . 1 5
352 (MR (<9 Pypergeometric2Fl| = - P -p, — - P i (exdx) ]
-1+2p 4 2 4 2
1 X 3 7
- Jlie: i(3-2p) (c+dXx) HypergeometPlCZFl[— E, -p, — - E, 2t (c+dx)}
-3+2p 4 2 4 2
1 1 sam (e ) 5 9
T 7e7 i (572p) (cxdx) Hypergeometr1c2F1[— _ B, -p, — - B, 21 (c+dx)} .
-5+2p 4 2 4 2
1 R _ 7 11 .
L e 7P 90 ypengeometric2F | L - Pop, 2P e (c+dx) |
-7+2p 4 2 4 2

(a(1+sin[c+dx]))"?

Problem 336: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

j(eCos[c+dx])p (a+asinfc+dx])>?dx

Optimal (type 5, 103 leaves, 3 steps):
(=4-p)> 1+p, 3+p, : (1-sinfc+dx]) ]
2 2 2

N |

P
- ( [237 a® (eCos[c+dx] )P Hypergeometric2F1|

<1+Sin[c+dx])’p/2)/ (de (1+p) Va+asin[c+dx] )]

Result (type 5, 504 leaves):
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1

d (Cos[i (c+dx)] +Sin[§ (c+dx)])

(1—1'1) 2737P gl P (crdx) (e’j‘ (c+dx) | @ (C*dx)>p (1+cezjl “*dx))*p Cos[c+dx]P (eCos[c+dx])p

1 I N 5 1 .
(_ 275 E 529 (€40 Yonoroeometric2Fl [~ > _B, p, - - P o2 (crdx) |
5+2p 4 2 4 2
13 . 3 1 .
101 @ 2+ (3+2P) (cxdX) Hyper‘geometr‘1c2F1[ E, p, — - E, 2t (edn ]
3+2p 4 2 4 2
1y deao) (e ) 1 3 ‘
20e 2t 2P (<9 yypergeometric2Fl [ - = - P -p, — - P e (erdx)] -
1+2p 4 2 4 2
. . 1 5
20 g2t (172P) (crdx) Hypergeometric2F1 |~ - E, “p, — - BJ g2 i (crd ]
-1+2p 4 2 4 2
N 3 7
- 10e (3-2p) (c+dx) Hyper‘geometr‘1C2F1[ E, -p, —- B’ _e2t (c+dx)] .
-3+2p 4 2 4 2
154 . . 5 9
2ie S 1 (=5+2p) (c+dx) Hyper‘geometr‘ICZFl{— _ B, -p, — - B, g2t (c+dx)]
-5+2p 4 2 4 2

(a(1+Sinfc+dx]))>?

Problem 337: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(eCos[c+dx])p (a+asinfc+dx])*?dx

Optimal (type 5, 103 leaves, 3 steps):

P
- ( [227 a’ (eCos[c+dx] )P Hypergeometric2F1|

N =

1
-2 - R R , — (1-5i d
( p) " 2( inf[c+ X]H

<1+Sin[c+dx])’p/2)/ (de (1+p) Va+asin[c+dx] )]

Result (type 5, 378leaves):
1
d [cos[2
(1+d) 272 PelPlerdx (et (rd0) gl (xdX))P (14 @21 (<dX)) P Cos[c+dx] P (eCos[c+dx])P
1 p l

3
( Hyper‘geometr*1c2F1[ -, -p,
3.2 p 4 2

c+dx)] +Sin[§ (c+dx>])

——JL (3+2p) (c+dx)

_ B, _g2i (c+dx)] _
2

I

I + + . 1 3
61e 2 (12P) (cxdX) Hyper‘geometr‘1c2F1[— — - B, -p, — -

P
1+2p 4 2 4 2

6 ez—j (1-2p) (c+dx)

— Hypergeometric2F1|
-1+2p

——JL( 3+2p) (c+dx)

2ie 2 Hyper‘geometr‘1c2F1[

-3+2p
(a (1+Sin[c+dx]))3’/2

Problem 338: Result unnecessarily involves complex numbers and more than
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twice size of optimal antiderivative.

J(eCos[c+dx])p\/a+aSin[c+dx} dx

Optimal (type 5, 97 leaves, 3 steps):

1 3
—((Zl*ga(eCos[c+dx])“pHyper‘geometr‘icZFl[—E, +p, +p,

2 2 2

(1—Sin[c+dx]”

N |

<1+Sin[c+dx])’p/2)/ (de (1+p) Va+asin[c+dx] )]

Result (type 5, 3101leaves):
1

d(-1+2p) (1+2p) (Cos[i (c+dx)] +Sin[§ (c+dx>])

(1+i)2° e%jdXCos[Cerx]‘p (eCos[c+dx])P

e' 9 (1+2p) Hyper‘geometr‘icZFl[1 (1-2p), -p, : (5-2p), -e*** (Cos[c] +iSin[c])?]
4 4

(@]

(Cos[—] +isin[<]

+ (-1+2p) Hypergeometric2Fi|
2 2

“p, 1 (3-2p), -e?*?* (Cos[c] +1iSin[c])?] (J’l Cos
a

(et ((1+e*' %) Cos[c] +1i (-1+e®" ) sin[c]))”

(1+e*"9*Cos[2c] +1‘1<e“d"sin[2c])’p\/a (1+sin[c+dx])

Problem 340: Result more than twice size of optimal antiderivative.

dx
3/2

J (eCos[c+dx])P
(

a+asinfc+dx])

Optimal (type 5, 102 leaves, 3 steps):

e . , 4-p 1 3 1 _
—([212(eCos[c+dx})1pHyper‘geometr‘1c2F1[ p, +p, +p,f(1—51n[c+dx}”
2

2 2 2

<1+Sin[C+dX])l_%)/ (de (1+p) <a+aSin[c+dx}>3/2)]

Result (type 5, 228 leaves):
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1

adp (74+pz) \V2-2Sin[c+dx] (a (1+Sin[c+dX}>>3/z

2’1+%Cos[c+dx1 (eCos[c+dx])P (1-Sin[c+dx])P?

[4ap (2+p) Hyper‘geometr‘icZFl[1 (-1-p), 1 (-2+p), E, E (1+sinfc+dx]) ]+
2 2 2 2
(-2+p) (1+Sin[c+dx])
(Za (2+p) Hyper‘geometr‘icZFl[1 (-1-p), E, 2+p’ 1 (1+sinfc+dx])] +
2 2 2 2

1—p, 2+Pp 4+p’ 1 (1+Sin[c+dx])] (1+Sin[c+dx])

a p Hypergeometric2F1| ,
2 2 2 2

|

Problem 341: Result more than twice size of optimal antiderivative.

dx

J (eCos[c+dx])P
(

a+asSin[c+dx])®>?

Optimal (type 5, 105leaves, 3 steps):
- ([2’2*% (eCos[c+dx})1*”Hyper‘geometr‘icZFl[G_p, 1+p’ 3+p) 1 (1-sinfc+dx])]
2 2 2 2
<1+Sin[c+dx])1’5)/ (ade (1+p) (a+aSin[c+dx})3/2)]

Result (type 5, 304 leaves):
1

a*d (-4+p) (-2+p)p(2+p)V2-2Sin[c+dx] (1+Sin[c+dx])?

—

2% Cosfc+dx] (eCosc+dx])? (1-Sin[csdx]) ®? [a (1+Sin[crdx]]

]
2 . 1 1 1 1 .
(Sap (-4+p?) Hyper‘geometrlczFl[; (-1-p), ; (-4 +p), ; (-2+p), ; (1+Sinfc+dx]) ]+
(-4+p) (1+Sin[c+dx]) [4ap (2+p) Hyper‘geometr‘icZFl[l (-1-p),
2

2ep), B Y (esinfcadx)) ]+ (~24p) (1+Sin[crdx])
2 2 2
. 1 p 2+p 1 .
[Za (2+p) Hyper‘geometr‘1c2F1[; (-1-p), S 5, (1+Sinfc+dx]) ]+
apHyper‘geometr‘icZFl[l_p, 2+p,4+p,1(1+sin[c+dx])] <1+Sin[c+dx]))]]
2 2 2 2

Problem 343: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JCos[c+dx]7 (a+asin[c+dx])"dx

Optimal (type 3, 109 leaves, 3 steps):
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8 (a+aSin[c+dx])4”" 12 (a+aSin[c+dx])5”"
- +

a*d (4+m) a’d (5+m)

6 (a+asin[c+dx])*" (a+aSin[c+dx

1>7+m

a®d (6 +m) a’d (7+m)

Result (type 3, 796 leaves):

6144 + 1084 m + 117 m? + 5m?
16 (4+m) (5+m) (6+m) (7+m)

1

(a (1+Sin[c+dx])>m

+

Q

/
/

1 1
((29400+2578m+171m2+5m3) - ——1Cos[c+dx] +—Sin[c+dx])

128 128

((4+m) (5+m) (6+m) (7+m)) +

1
—— 1Cos[c+dx] +
128 128

((4+m) (5+m) (6+m) (7+m)) +

((29400+2578m+171m2+5m3) Sinf[c+dx]

3 3

—Cos |2 (c+d - —1Sin|2 (c+d
~cos2 (codx]| - > isin[2 (crdx)]
((4+m) (5+m) (6+m) (7+m)) +

((804m+109m2+5m3)

)/

((4+m) (5+m) (6+m) (7+m)) +

,ijCos[B (crdx)]+ 3 Sin[3 (c+dx)])]/

128 128

[(804m+109m2+5m3) icOs[z (c+dx)] +ijsin[2 (c+dx)]

((1960+ 1070 m + 93 m? + 3m3)

((4+m) (5+m) (6+m) (7+m)) +

3 3

—— 1Cos|3 (c+dx ——Sin|3 (c+dx
2 icos[3 (crax) ]+ 2 sin[3 (- ax)]
((4+m) (5+m) (6+m) (7+m)) +

(44m+ 17 m? + m?) (iCos[ (c+dx)

((1960+ 1070 m + 93 m? + 3m3)

leSln[ (c+dx)”

+

-
(4+m) (5+m) (6+m) <7+m>
)

(44m+ 17 m? + m?) (iCos[ (c+dx) ]+ 2 isin[4 (c+dx)”
(4+m) (5+m) (6+m) (7+m) ’
(294 + 163 m + 5 m?) —ijCos[S (c+dx”+isin[5 (c+dx)] )/
128 128
294 +103m+5m?) (2 icCos[5 (c+dx)] + 2 Sin[5 (c+dx
((5+m) (6+m) (7+m))+( Mm 5 )] 128 [5 H)+

(5+m) (6+m) (7+m)
imCos[G <c+dx)] —i]‘lmsin[G (c+dx)] imCos[G <c+dx)] +ijmsin[6 <c+dx)]

(6+m) (7+m) ' (6+m) (7+m) '
7$]1Cos[7 (c+dx)} +$Sin[7 (c+dx” ) éjCosP (c+dx” +$Sin[7 (c+dx)]

7+m 7+m
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Problem 347: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JSec[c+dx} (a+asin[c+dx])"dx

Optimal (type 5, 40leaves, 2 steps):
1

(1+Sin[c+dx])] (a+asinfc+dx])"

N |

Hypergeometric2F1 [1, m, 1+m,
m

Result (type 6, 7227 leaves):

- || Cot | [—c+£—dx)]2 (a+asinfc+dx])"
2

SIS

2m

|
Q.
x

+

1—Tan[ (—c
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1
4
1+Tan[i (—c+§—dx)]2
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2 1 7T 2 1 Tt
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1 T
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4 2
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4

I

2
1 Tt
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4 2

JU 2
~Tan [—c+ ——dx)] | +(-1+2m) AppellF1[2, 2-2m, 2m, 3,
2

B
Tan{% (—c+£—dx)]2, -Tan j—l(—c+£—dx)]z})Tan[% (—c+£—dx)}2]) +

T
— [—c+——dx
2

((1+m) AppellFl[1+2m, 2m, 1, 2+2m,

b 2 1 7T 2\ 2
(—c+——dx]] ] [—1+Tan[— (—c+——dx)} ] ]/
2 4 2
-2 (1+m) AppellF1[1+2m, 2m, 1,2+2m,1—7Tan[
2
N

1 7T 2 1
an[— [—c+——dx)] R 1—Tan[— (—c+
2 4

1
1-Tan|~—
4

(<1+2m)

7T
(—c+f—dx AppellF1[2+2m, 2m, 2, 3+2m,

o1 T
d ]-Sin[—+—(c-—+dx
4 2

a1 Tt
Cos|[~+ = (c——+dx
4 2 2
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a1 Tt
(Cos[—+— [c——+dx)}+
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" [2(1Tan[1(c+;dx)]2)2
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2
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]
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1 s
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1+Tan[® (—c+5—dx)]2
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1
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1
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4 2
NE
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4 2 4 2
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2

I’

b
-Cc+—-dx
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2

4
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¥
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4
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4
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4 2
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1
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4
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Problem 348: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JSec[c+dx13 (a+asin[c+dx])"dx

Optimal (type 5, 47 leaves, 2 steps):

1 . 1 . . -1+m
- —————aHypergeometric2F1[2, -1+m, m, — (1+Sin[c+dx])| (a+aSin[c+dx])
4d(1-m) 2

Result (type 6, 27 160 leaves) : Display of huge result suppressed!

Problem 349: Result more than twice size of optimal antiderivative.
jSec[c+dx}5 (a+asin[c+dx])"dx
Optimal (type 5, 51 leaves, 2 steps):

1
- —————a’ Hypergeometric2F1[3, -2+m, -1 +m,
8d (2-m)

N |

(1+Sinfc+dx])] (a+asSin[c+dx])*"

Result (type 5, 443 leaves):
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Problem 350: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCos[c+dx}4 (a+asin[c+dx])"dx

Optimal (type 5, 83 leaves, 3 steps):

5
—tm _2

1 . , 5 3 7 1 ,
- ——2:"a? Cos[c +d x]° Hypergeometric2F1[ —, - = -m, —, — (1-Sin[c+dx]) |
5d 2 2 2 2

(1+Sin[c+dx])_§_m <a+aSin[c+dx]>’2+m

Result (type 6, 9362 leaves):
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Problem 351: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCOS[C+dX}2 (a+asin[c+dx])"dx

Optimal (type 5, 81 leaves, 3 steps):
1 ., ; , 31 5 1 ,

- —2:"aCos[c+dx]?Hypergeometric2F1[ =, - = -m, =, — (1-Sin[c+dx])]
3d 2 2 2 2
(1+Sin[c+dx])’i"m (a+asinfc+dx]) "

Result (type 6, 6167 leaves):
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Problem 354: Result unnecessarily involves higher level functions and more

than twice size of optimal antiderivative.

J(eCos[c+dx])5/2 (a+asSin[c+dx])"dx

Optimal (type 5, 88leaves, 3 steps):
(1-Sinfc+dx])]

])7/? Hypergeometric2F1[ ~, - =~ -m, ~——,
4 4 4

N |

1 £+m
24 "a (eCos[c+dx

77de
(1+Sin[c+dx])’i"m (a+asin[c+dx])

Result (type 6, 32821 leaves) : Display of huge result suppressed!

-1+m

Problem 355: Result unnecessarily involves higher level functions and more

than twice size of optimal antiderivative.
j(eCos[c+dx])3/2 (a+asin[c+dx])"dx

(1-sinfc+dx])]

B

Optimal (type 5, 88 leaves, 3steps):
>/2 Hypergeometric2F1 [ Z - = m,
4’ 4

FET)
N |

1 o
2:™"a (eCos[c+dx])

75de
(1+Sin[c+dx])’;"'" (a+asinfc+dx]) "

Result (type 6, 13703 leaves):
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Problem 356: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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7 11 1 15
[4 (1+m) [-— (3+2m) AppellF1|—, - =-2m, 4+2m, —,
22 4 2 4
1 1 1 Tt 2
Tan[f(—c+f—dx)} ,—Tan[f(—c+f—dx)] | sec|~ —c+f—dx)]
4 4 4 2
1 7 1 11 1 15
Tan[f(—c+ -dx ]+*(—f—2m AppellFl[f,f—Zm,3+2m, —,
4 22 2 4 2
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1 1 Tt Tt 2
Tan|~ [—c+——dx)} s —Tan[—(—c+——dx 7] sec| (—c+——dx)]
4 2 4 2 4
7T 7 11
Tan|[~ |-c+—-dx|]|+ (1+4m) |-— (2+2m) AppellF1|—
4 2 22
1 7T 2 1 7T 2
—=-2m, 3+2m, ,Tan[f(—c+f—dx)},—Tan[f(—c+f—dx]]
2 4 4 2 4 2
1 2 1 1
Sec[f(—CJr —dx] Tan[f[—c+f—dx)]+f[f—2m AppellFl[
4 4 22 \2
11 3 15 1 7T 1 7T 2
—y, —=2m,2+2m, —, Tan[f(—c+f—dx ] R —Tan[f(—c+f—dx } ]
4’ 2 4 4 2 4 2
1 Tt 1 7T
Sec[—(—c+——dx] Tan[—[—c+——dx)] )])/
4 2 4 2
3 1 7 1 7T 2 1 2
[ZlAppellFl[—, = _2m,2+2m, —, Tan[—(—c+——dx |% -Tan| = (—c+——dx 7] -
4’ 2 4 4 2 4
7 1 11 1 2
6(4(1+m)Appe11F1[ = _-2m,3+2m, —,Tan[—(—c+——dx 1%
4’ 2 4 4
1 2 7
—Tan[—(—c+ J +(1+4m) AppellFl[Z =_2m,2+2m, Tan|
4
2
1 (7c+—7dx }2, 7Tan[1 (7c+£7dx ]2]]Tan[1 [7c+—7dx }2] ]J]
4 4 2 4 2

Problem 357: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(a+asinfc+dx])"
J dx

VecCos[c+dx]
Optimal (type 5, 86 leaves, 3 steps):

a+/eCos[c+dx] Hypergeometric2Fl[~,

1 3
-, - (1—Sin[c+dx])]
de 4" 4 4

|

=

<

I

.
N [

-1+m

(1+Sin[c+dx])iﬂm (a+asin[c+dx])

Result (type 6, 3947 leaves):

1 1 5 1 7T 2 1 7 2
([1@AppellF1[ —-2m, 2m, —, Cot[f (—c+f—dx ] R —Cot[f [—c+f—dx)} }
4’ 2 4 4 2 4 2
1 7 2m 1 7 2 X n
Cos[f(— +—-dx| ] +/Cos[c+dx] Sec[7[7c+——dx} (a+asSin[c+dx])
2 2 4 2
1 7T 1 7T 2
Tan[f[— f—dx}]/ d+ecCos[c+dx] 1+Tan[—(—c+——dx])
4 2 4 2
5 1 9 1 s 2 1 7T 2
(—SmAppellFl[f,f—2m,1+2m, Cot[f( c+f—de] , —Cot[~ —c+f—dx)} |+
4" 2 4’ 4 2 4 2
5 3 9 1 7T 2 1 7T 2
(2-8m) AppellF1[~, =-2m, 2m, =, Cot|— (—c+f—dx |7, -Cot| = (—c+——dx 1]+
4" 2 4 4 2 4 2
1 1 5 1 7T 2 1 7T 2
5Appe11F1[f ——-2m, 2m, — Cot[f( c+—-dx } B —Cot[f [—c+f—dx ] ]
4" 2 4’ 4 2 4 2
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Tan[i (—c+£—dx]]2

2
1 1 5 1 7T 2 1 s 2
(((SAppellFl[, —-2m, 2m, —, Cot[f —c+f—dx)} R —Cot[f(—CJrf—dx ] ]
4’ 2 4 4 2 4 2
1 7T 2m 1 7T 4
Cos[*[f f—dx] v Cos[c+dx] Sec[f(—c+f—dx]
2 2 4 2
1 bs 3 s 2
Tan[f(—c+f—dx]] J/ 1+Tan| (—c+f—dx)}] 8 mAppellF1|
4 2 4 2
1 9 1 7T 2 1 7T 2
—-2m, 1+2m, ~, Cot[—(—CJr——dX %, -cot|[ = (—c+——dx 1]+
2 4 4 2 4 2
5 3 9 1 7T 2
(2-8m) AppellF1|~, = -2m, 2m, —, Cot|= [—c+——dx 1%
4’ 2 4 2
Tt 2 1 1 5
—Cot[ (c+——dx)] | +5AppellF1[~, =-2m, 2m, =,
4 2 4’ 2 a
1 7T 2 1 Tt 1 7T 2
Cot |~ [—c+——dx)] s —Cot[—(—c+——dx "] Tan|[ = (—c+——dx ] ]]J+
4 2 4 2 4 2
1 1 5 1 Tt 1 7T 2
(5Appe11F1[— —-2m, 2m, =, cOt[—(-c+——dx |%, -cot[ = (—c+——dx 1]
4’ 2 4 4 2 4 2
1 Tt 2m 1 Tt 4 1 7T
Cos[—(—c + = -dx|] " ~/Cos[c+dx] Sec[—(—c+——dx] Tan[—(—c+——dx} /
2 2 4 2 4 2
1 7T 5
((—1+Tan[—(—c ——dx] -8mAppellF1|[ =, —-2m, 1+2m, —,
4 2 4 4
1 1
Cot[z[—c+§—dx]]2,—Cot[z(—c+z—dx)]] (2-8m)
5 3 9 1 s 1 7T 2
AppellF1[ =, =-2m, 2m, —, Cot|~ (—c+——dx |7, ~Cot[~ (—c+f—dx 7] +
4’ 2 4 4 2 4 2
1 1 5 1 7T 1 7T 2
5Appe11F1[f —-2m,2m, —, Cot[f [—c+f—dx)] R fCot[f (—c+f—dx ] ]
4’ 2 4 4 2 4 2
1 7T 2 1 7T 2m
Tan|~ 7c+—7dx}] +[10Cos[—[7c+—fdx)]
4 2 2 2
1 5 1 9 1 7T 2
VCos[c+dx] |=mAppellFl[~, = -2m, 1+2m, —, Cot[—(7c+—fdx 1%
4 2 4 4 2
1 Tt 2 1 7T 1 7T 2
—Cot[—(—c+——dx 7] cot[= (—c+——dx | csc[ = [—c+——dx " -
4 2 4 2 4 2
1 1 5 1 7T 2
—(——Zm AppellF1[ =, =-2m, 2m, —, Cot| [c+——dx)} s
10 (2 4 4 2
1 7T 1 7T 1 7T 2
—Cot{—(—c+——dx)] | cot [~ (—c+——dx)}€sc[— (—c+——dx)}
4 2 4 2 4
1 Tt 2 Tt 2 1 T
Sec[—(—c+——dx]] Tan{—(—c+——dx)} ]/((—1+Tan{—(—c+——dx)])
4 2 4 2 4 2
5 1 9 1 7T
-8mAppellF1[ =, = -2m, 1+2m, —, Cot{f(—c+f—dx)} s
4 2 4 4 2
1 s 5 3
—Cot[f( R TURE +(2-8m) AppellF1[=, =-2m, 2m, —,
4 2 4 2 4
1 2 1 7T 1 1
Cot[f[ c+—-dx ] s fCot[f (—c+f—dx ] ]+5Appe11F1[f —-2m, 2m,
4 4 2 4 2



226 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

5 1 7T 2 1 Tt 2 1 Tt 2
=, Cot[~ [—c+——dx)} s —Cot[—(—c+——dx)] ]Tan[—(—c+——dx)] )J—
4 4 2 4 2 4 2
1 1 5 1 7T 2 1 Tt 2
(10mAppellF1[— ~_2m,2m, =, Cot[—(—c+——dx)} —Cot[—( c+——dx)]]
4’ 2 4 4 2 4 2
1 7T ~1+2m 1 2
Cos[—(—c+——dx]] v/Cos[c+dx] Sec[—( c+——dx)}
2 2 4
1 7T 1 s 2
Sln[*(chr*de ]Tan[f(—CJrf—dx ] )/
2 2 4 2
1 s 2 5 1 9
((71+Tan[*(—c+f—dx ]) 8mAppe11F1[f —-2m,1+2m, —,
4 2 4 2 4
1 1
Cot[z[—c+§—dx]2,—Cot[z(—c+77dx] |+ (2-8m)
5 3 1 2 1 2
AppellF1[=~, = -2m, 2m, ,COt[—(—CJr——dX 1% —Cot[—( c+ —-dx|]7]+
4 2 4 4
1 1 1 7T 2
5 AppellF1[~, ~-2m, 2m, ,Cot[—[—c+——dx)] s
) 4 2
1 s 1 7T 2
—Cot{f(—c+f—dx)] ]Tan[f(—c+f—dx)} ])+
4 2 4 2
1 1 5 1 1 7T 2
(SAppellFl[f =-2m, 2m, =, Cot[~ (—c+——dx ] —Cot[f( c+ —-dx|]7]
4 2 4 4 4 2
1 7T 1 1
Cos[f(—c+f—dx] Sec[f(—c+f—dx} Sln[c+dx}Tan[—[—c+——dx)]]/
2 2 4 4
1 7T 2
v/ Cos[c+dx] —1+Tan[7(—c+——dx}
4 2
5 1 9 1 7T 2
8mAppellF1[f —-2m,1+2m, —, Cot[*(7c+*fdx } R
4 2 4 4 2
1 T 5 3 9
7Cot[f( + 2 dx|]*] + (2-8m) AppellF1[>, ~-2m, 2m, -,
4 2 4 2 4
1 7T 2 1 T 2 1 1
Cot[—[ c+ —-dx|], —Cot[—(—c+——dx |"] +5AppellF1[~, = -2m, 2m,
4 4 2 4 2
5 1 2 1 Tt 2 1 Tt 2
=, Cot|~ [—c+——dx 1% —Cot[—(—c+——dx "] Tan[ = (—c +—-dx|] +
4 4 4 2 4 2
1 1 5 1 Tt 2 1 bl 2
(SAppellFl[— ~-2m, 2m, —, Cot[— ( c+ —-dx|]", -Cot|[~ (—c -dx|]7]
) 4 4 2 4 2
1 Tt Tt 2
Cos[—(—c+——dx]] v/ Cos[c+dx] Sec[ (c+——dx]]
2 2 4 2
1 7T 3 1 7T 2
Tan[f(—c+f—dx])/(—1+Tan[7[—c+f—dx}]
4 2 4 2
5 1 9 1 7T 2
-8mAppellFl[ =, —-2m, 1+2m, -, Cot[*(—c+*—dx 1%
4 2 4 4 2
1 7T 5 3 9
—Cot[f(— 2 dx|]*] + (2-8m) AppellF1[ 2, ~-2m, 2m, -,
4 2 4 2 4
1 2 1 T 1 1
Cot[f [—c+f—dx ] R —Cot[f (—c+f—dx ] ]+5Appe11F1[f —-2m, 2m,
4 4 2 4 2
5 1 2 1 Tt 2 1 Tt 2
=, Cot[~ (—c+——dx 1% —Cot[—(—c+——dx ] ]Tan[—(—c +—-dx|] -
4 4 4 2 4 2
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1 1 5 1 7T 2 1 Tt 2
(10Appe11F1[— =-2m, 2m, ~, Cot[~ (—c+——dx)} s —Cot[—(—c+——dx 7]
4" 2 4 4 2 4 2
1 Tt 2m 1 Tt 2 1 7T 2
Cos[—(—c+——dx]] \/Cos[c+dx] Sec[—(—c+——dx]] Tan{—[—c+——dx)}
2 2 4 2 4 2
5 9 1 13 1 7T 2
-8m | — (1+2m) AppellF1[~, —-2m, 2+2m, —, Cot[~ (-c+——dx 1%
18 4 2 4 4 2
1 7T 2 1 7T 1 s 2 5
—Cot[7[7c+f—dx)} }Cot[f[—c+f—dx)]Csc[7(—c+f—dx |"-—
4 2 4 2 4 2 18
1 9 3 13 1 7T 2
(f—Zm AppellFl[f, —-2m,1+2m, —, Co‘t[f [—c+f—dx)] R
2 4" 2 4 4 2
1 7T 1 7T 1 7T 2
—Cot[—[—c+— )} }Cot[—[—c+——dx)]€sc[—(—c+——dx ] )+
a4 2 4 2 4 2
5 9 3 13 1 7T 2
(2-8m) | =mAppellF1|~, = -2m, 1+2m, ,Cot[—[—CJr——dX 1%
9 4" 2 4 4 2
1 7T 1 7T 1 TT 2 5
7Cot[—(7c+— dx)} }Cot[—[7c+—7dx)]Csc[—(7c+—fdx |7 -—
4 2 4 2 4 2 18
3 9 13 1 7T 2
(——Zm AppellF1[ =, = -2m, 2m, —, Cot[—(—c+——dx 1
2 4" 2 4 4 2
1 7T Tt 1 2
—Cot[—[ c+——dx)} }Cot[—[ c+——dx)]Csc[—(—c+——dx]] +
4 2 4 2 4
5 1 1 5 1 Tt 1 7T 2
= AppellF1[~, = -2m, 2m, —, Cot[—( c+——dx]] —Cot{—( c+——dx)}]
2 4 2 4 4 2 4 2
1 1 7T 5
Sec|[— (—c+f—dx |"Tan[~ (—c+——dx ] +5 (—mAppellFl[f
4 4 2 4
1 9 1 1 s 2
~-2m, 1+2m, —, Cot|~ [—c+f—dx)} ) —Cot[f(—CJrf—dx 1]
2 4 4 4
1 7T 1 TT 2 1 1
Cot[f[—c+f—dx)]Csc[7(—c+f—dx] - (f—Zm
4 2 4 2 10 \ 2
5 3 9 1 7T 2 1 7T 2
AppellF1[ =, =-2m, 2m, ~, Cot|~ (—c+——dx 1%, -cot[ = (—c+——dx 1]
V) 4 4 2 4 2
1 7T 1 Tt 2 1 Tt 2
Cot |~ (—c+——dx)]Csc[—(—c+——dx ] )Tan[— —c+ —-dx|| )]/
4 2 4 2 4
1 s 2 5 1
[(1+Tan[ (—c+f—dx ] ) 8mAppe11F1[f —-2m,1+2m, —,
4 2 4 2 4
1 T 2 1 7T 2
Cot[f(—c+ffdx],—Cot[f —c+—fdx)]}+
4 2 4 2
5 3 9 1 T 2
(2-8m) AppellF1[ =, =-2m, 2m, —, Cot[—(—c+——dx 1%
4 2 4 4 2
1 7T 2 1 1 5
—Cot[—[—c+——dx)] | +5AppellF1[~, = -2m, 2m, =,
4 2 4 2 4
1 b 2 1 7t 2 1 2)2
Cot[f(—c+f—dx] —Cot[f[ c+dx)]}Tan[[c+dx]J])]]
4 2 4 2 4

Problem 358: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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dx

J(a+asin[c+dx})m

(eCos[c+dx])>?

Optimal (type 5, 82 leaves, 3 steps):

1 5 3 1
(24 Hypergeometric2F1[-~, =-m, =, — (1-Sin[c+dx])]
4’ 4 4’ 2
(1+Sin[c+dx])i”m(a+asin[ +dx])" )/(de\/eCos[c+dx])

Result (type 6, 10902 leaves):

1 n 1 2)2 (-1sm)
- | |Cot[ = [—c+——dx)] (a+aSin[c+dx])'"(1—Tan[—(—c+——dx ] )
4 2 4
1 e Tan[l(—c+l—dx>}—Tan[i(—c+§—dx)]3
2 . 2
1+Tan] (—c+——dx)] (1+Tan[l(—c+;—dx)]2)
1 3 1 2 1 2
((63AppellF1[ -, —=2m, 2m, —, Tan[f (—c+f—dx } R —Tan[f(—c+f—dx ] ]]/
4 2 4 4 4
1 7T 1 7T 2
( 3Appe11F1[ —y —=2m, 2m, ,Tan[f(—c+f—dx } ) —Tan[f [—c+f—dx)] }+
4’ 2 4 2 4 2

3 3 7 1 s 2
2 4mAppellF1[f —-2m,1+2m, —, Tan[f (—c+f—dx ] B
4 2 4 4 2
1 7T 3 7
—Tan[f[—c+f—dx)]} (-3+4m) AppellF1[ =, =-2m, 2m, —,
4 2 4 4
1 1 2 1 7T 2
Tan[—(—c+——dx 1%, Tan[= [—c+——dx)] }]Tan[— (—c+——dx ] ]
4 4 4 2
3 3 7 1 7T 1 2
(98AppellF1[— ~-2m, 2m, —, Tan|— (7c+—7dx |5 -Tan|[ = (7c+—7dx 7]
4 4 4 2 4
1 Tt 2
Tan[—(—c+——dx ] )/
4 2
3 3 7 1 7T 1 2
(7AppellF1[—, ~-2m,2m, —, Tan| ~ (—c+——dx | -Tan|[ = (—c+ -dx|]7] -
4’ 2 4 4 2 4
7 3 11 1 7T 2
2 |[4mAppellF1[—, = -2m, 1+2m, —, Tan|[~ [—c+——dx)] s
4’ 2 4 4 2
1 7T 2 7 11
—Tan[—( ——dx)]} (-3+4m) AppellF1[~, =-2m, 2m, —,
4 2 4 4
1 7T 2 1 2 1 Tt 2
Tan{f( c+f—dx)},—Tan[7[—c+ —dx)]}]Tan[f(—c+f—dx)}]+
4 2 4 2 4 2
7 3 11 1 2 1 7T 2
(33AppellF1[f =-2m, 2m, —, Tan| ~ (—c+f—dx]] , -Tan[ = [—c+f—dx)} ]
4 2 4 4 4 2

1
Tan|~ (—c+£—dx
4 2

")/
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7 3 11 1 7T 2 1 s 2
(11Appe11F1[—, =-2m,2m, —, Tan| ~ [—c+——dx)} , -Tan[ = (—c+——dx)] | -
2 4 4 2 4 2
11 3 15 1 7T 2
2 |4mAppellF1[~——, = -2m, 1+2m, —, Tan{—(—c+——dx)} s
4 2 4 4 2
1 7T 2 11 5 15
~Tan[~ [—c ——dx)] |+ (-3+4m) AppellF1[~—, = -2m, 2m, —,
4 2 4 2 4
Tan[E (7c+17dx }2, 7Tan[1 [7c+£7dx)]2}]Tan[l (7c+—7dx }ZJJ /
4 2 4 2 4
21d(eCos[c+dx}>3/2 -— (-1+2m) Sec[l[—c+£—dx)]2
42 4 2
2m
1 T 2) 2 (-1+m) 1
(1—Tan[—(—c+——dx ])
4 2 1+Tan[l(—c+f—dx)}2
Tan[ ( c+f—dx)} Tan[4 (—c+§—dx)]3
(1+Tan[i(—c+§—dx)]2)2
1 3 3 1 s 1 2
((63AppellF1[ -, —=2m, 2m, —, Tan[f(—c+f—dx ] , —Tan[f (—c+ -dx } })/
4’ 2 4 4 2 4
1 3 3 1 7T 2 1 s
[—3Appe11F1[ —, —=2m, 2m, —, Tan[f [—c+f—dx)] R —Tan[f (—c+77
4’ 2 4 4 2 4 2
2 3 3 7 2
dx} ]+2 4mAppe11F1[f,f—2m,1+2m, f,Tan[f(—CJrf—dx],
4 2 4 4 2
1 s 2 3 5 7
—Tan[f(—CJrf—dx ] ]+( 3+4m)AppellF1[f —-2m,2m, —,
4 2 4 2 4
1 Tt 2 1 2 1 Tt 2
Tan|~ [7c+—7dx)] s 7Tan[—(7c+ —dx|] ]JTan[—(7c+—fdx ] )+
4 2 4 4 2
3 3 7 1 Tt 1 Tt 2
(98AppellF1[— ~-2m, 2m, —, Tan|— (—c+——dx 1%, -Tan|[ = (—c+——dx 1]
4’ 2 4 4 2 4
1 Tt 2
Tan|~ (—c+——dx ] ]/
4 2
3 3 7 T 1 2
(7Appe11F1[—, ~-2m, 2m, —, Tan|— (—c+——dx | -Tan|[ = (—c -dx|]7] -
4’ 2 4 4 2 4
7 3 11 1 Tt 2
2(4mAppe11F1[— =-2m,1+2m, —, Tan[~ (—c+——dx 1
4 2 4 4 2
1 Tt 2 7 5 11
—Tan[—(—c+——dx)]] (-3+4m) AppellF1[—, =-2m, 2m, —,
4 2 4 2 4
Tan[l[—c+f—dx)]2,—Tan[l(—c+z—dx ]Z]JTan[l(—c+E—dx ]2)+
4 2 4 2
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7 3 11 1 7T 2
(33Appe11F1[— ~_2m,2m, —, Tan[—(—c+——dx)} s
4 2 4 2

1 Tt 2 1 T 4
—Tan{—(—c+——dx)] ]Tan[—(—c+——dx)} /
4 2 4 2
7 3 1 7T 1 7T 2
[11Appe11F1[—, ~-2m, 2m, Tan[—(—c+——dx)] , -Tan[ = (—c ——dx)} |-
4 2 4 2 4 2
1 3 15 1 7T 2
2(4mAppellF1{— ~_2m,1+2m, —, Tan[—[—c+——dx)] s
4’ 2 4 4 2
1 7T 11 5 15
—Tan[f(—c+f—de]] (-3+4m) AppellF1[—, =-2m, 2m, —, Tan|
4 2 4 2 4
1 7T 2 1 7T 2 7T 2
7(7c+f—dx},—Tan[—[7c+—fdx]]] an[ - (c+—fdx}])f
4 4 2 2

2) -1+2 (-1+m)

1 3 1 1 2
((63AppellF1[ —y —=2m, 2m, ,Tan[f(—c+f—dx ] R —Tan[f (—c+ -dx } })/
4- 2 4 4
1 3 1 7T 2 1 T
[ 3Appe11F1[ —y —=-2m, 2m, ,Tan[f(—CJrf—dx)] ,—Tan[f(—CJrf—
4’ 2 4 2 4 2
2 3 7 1 7T 2
dx} ]+2 4mAppe11F1[ , —=2m, 1+2m, f,Tan[f(—CJrf—dx],
2 4 4 2
1 T 2 3 5 7
—Tan[f(—CJrf—dx ] ]+( 3+4m>AppellF1[f —-2m,2m, —,
4 2 4 2 4
1 1 2 1 Tt 2
Tan|~ [7c+—7dx)] s 7Tan[—(7c+—fdx ] ]JTan[—(7c+—fdx ] )+
4 4 2 4 2
3 3 1 Tt 1 2
(98Appe11F1[— ~-2m, 2m, —, Tan|~ (7c+—7dx 1%, -Tan|[ = (7c+—7dx 1]
4’ 2 4 4 2 4
1 Tt 2
Tan|~ (—c+——dx ] ]/
4 2
3 7 1 Tt 1 Tt 2
[7Appe11F1[ ~-2m, 2m, —, Tan|~ (—c+——dx | -Tan|[ = (—c+——dx 1] -
2 4 4 2 4
7 3 11 Tt 2
2(4mAppellF1[— Z_2m,1+2m, Tan| (—c+——dx 1
4 2 4 2
1 Tt 7 5
—Tan[—(—c+——dx "]+ (-3+4m) AppellF1[—, = -2m, 2m, —,
4 2 4 2
Tan[1 [—c+f—dx)] s —Tan[l(—c+7—de]2]JTan[l(—c+£—dx]] )+
4 4 4
7 3 1 2
(33AppellF1[f =-2m, 2m, ,Tan[f(—c+f—dx 1%
4’ 2 4
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1 T 2 1 7T 4
—Tan{—(—c ——dx)] ]Tan[—(—c+——dx)}]/
4 2 4 2
7 3 11 1 7T 2 1
[11AppellF1[— =-2m, 2m, —, Tan| ~ (—c+——dx)] , -Tan[ = (—c —dx)} |-
4’ 2 4 4 2 4 2
11 3 15 1 7T 2
2(4mAppellF1{— ~_2m,1+2m, —, Tan[—[—c+——dx)] s
4’ 2 4 4 2
1 Tt 2 11 5
~Tan[~ (—c+——dx)] |+ (-3+4m) AppellF1[—, =-2m, 2m, Tan|
4 2 4 2
1 s 1 7T 1 2
7(7c —dx },—Tan[—[fcn—fdx]]]Tan[f(c+—7dx}])f
4 4 2 4
1 7 1 bis 2\ 2 (-1+m)
szc[f(—CJrf—dx} (1—Tan[—(—c+——dx )
84 4 2 4 2
-1+2m
1
1+Tan[l(—c+5—dx”2
Tan[f(—c+f—dx)}—Tan[i(—c+§—dx)]3
(1+Tan[7(—c+7—dx)]2)2
1 3 1 1 2
((BAppellFl[ —y —=2m, 2m, Tan[f(—c+f—dx],—Tan[f(—c+f—dx} })/
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26 4 2 4 4
1 s 2 1 2
—Tan[—(—c+——dx)] | sec|~ —c+——dx)]
4 2 4
1 Tt 9 5 7
Tan[f(—c+f—dx ]+*(f—2m AppellFl[f,f—Zm,
4 2 26 \2 2
1 s 1 7T 2
1+2m, ,Tan[f(—CJrf—dx],—Tan[f[—c+f—dx} }
4 2 4 2
Tt 2 1 7T
Sec[—(—c+——dx] Tan[—[—c+——dx} + (-5+4m)
4 2 4 2
9 13 7 17 1 Tt 2
(——mAppellFl[—, —-2m, 1+2m, —, Tan[~ (—c+——dx 1%
13 4 2 4 2
1 Tt 2 Tt 2
—Tan[—(—c+——dx ] ]Sec[—(—c+——dx ]
4 2 4 2
1 7T 9 (7 13 9
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4 2 26 \2 4 2
17 1 1 s 2
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1 2 1 7T
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9 5 13
2 |4mAppellF1[ =, = -2m, 1+2m, —,
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9 7 1
(-5+4m) AppellF1[~, —-2m, 2m, —, Tan|~ (—c+——dx)} s
4 2 4
1 7 2 1 7 2) 2
—Tan[—(—c+——dx)] ]JTan[—[—c+——dx]] J -
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9 13 Tt

5
[3380 AppellF1[ =, = -2m, 2m,
2

7Tan[1 [7c+£7dx)]2} Tan[i (7c+£7dx

4 2 2
13 5 17 1 s 2
(— 4mAppellF1[——, =-2m, 1+2m, —, Tan| = (—c+——dx)] s
4 2 4 4 2
1 Tt 2 13 7
—Tan[—(—c+——dx)] | + (-5+4m) AppellF1[~——, —-2m,
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17 1 7T 2 1 7T 2
2m, —, Tan[f [—c+f—dx)] , —Tan[f(—c+f—dx ] ]J
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1 7T 2 1 7T 9 13
Sec[f(—c+ffdx] Tan|— 7c+—7dx)]+13 (7—mAppellF1[—,
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5 1 s 2 1 7T 2
——-2m, 1+2m, ,Tan[f(—CJrf—dx],—Tan[f[—c+f—dx}}
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Sec|~ (7c+—7dx)} Tan |~ (7c+—7dx ] +— (—72mJ AppellF1|
4 4 26 \2
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]2, —Tan[4l (—c+£—dx)}z}

2 4 2
1 2 1 7T 13
Sec|— (—c+ ~dx|] Tan[= (—c+——dx ]+ = (——Zm AppellF1|
4 4 2 34
17 7 21 1 T 1 T 2
—, —-2m, 2m, ,Tan[f(—c+f—dx],—Tan[f(—c+f—dx} ]
4 2 4 4 2 4 2
1 2 1 7T 1 7T 2
Sec[—[7c+—fdx)} Tan[—(7c+—fdx] 72Tan[—(7c+—fdx}
4 4 2 4 2
7 1 5 1 2
4m |-~ (1+2m) AppellF1[—, = -2m, 2+2m, —, Tan|~ (—c+——dx 1%
42 2 4
1 Tt 2 1 s 2
—Tan[—(—c+——dx ] ]Sec[—(—c+——dx ]
4 2 4 2
1 s 17 (5 21 7
Tan[—(—c+——dx)]+—(——2m) AppellF1|~——, —-2m,
4 2 42 \2 4 2
1 7T 1 7T 2
1+2m, ,Tan[f(—CJrf—dx],—Tan[f[—c+f—dx} }
4 2 4 2
1 7T 2 1 7
Sec[f(—c+f—dx] Tan[f[—c+f—dx)} + (-5+4m)
4 2 4 2
17 1 7 25 1 T 2
(——mAppellFl[—, —-2m,1+2m, —, Tan[— (—c+——dx ] R
21 4 2 4
7Tan[1(7c+£7dx ] ]Sec[—(7c+£7dx ]2
4 2 4 2

1 Tt
Tan|— (—c+——dx
4

25
2m, —, Tan|
4

IN

2 1 7T
] Tan[; [—c+g—dx

)/

]
1%

13 17 s
17Appe11F1[fJ —-2m,2m, —, Tan[f (—c+f—dx
4 4 2

7 5
—Tan[f[—c+f—dx)} }—2 4mAppe11F1[f, ;—2m,1+2m,
2
1 7T 1 7T 2
—, Tan[f(—c+f—dx ] R —Tan[f(—c+f—dx } }+
4 2 4 2
17 21 1 Tt 2
(-5+4m) AppellF1[—, —-2m, 2m, —, Tan|[ = (—c+——dx 1%
2 4 4 2

Problem 371: Result more than twice size of optimal antiderivative.
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J(eCos[c+dx])’3’2m (a+asin[c+dx])"dx

Optimal (type 5, 70leaves, 3 steps):
o
4ade (1+m)

(eCos[c+dx]) 2™ Hypergeometric2F1[2, -1 -m, -m,

N |

(1-sinfc+dx])] (a+aSin[c+dx})1*m

Result (type 5, 206 leaves):
1

8de3m (—1+m2)

(eCos[c+dx])’2m (Sec[1 (2c—ﬂ+2dx)]2J_m (a(1+sinfc+dx]))"
4

2

2 (-1+m?) Hypergeometric2F1[-m, -m, 1-m, -Tan[~ (2c-r+2dx)]| | +

>R

(-1+m) mCsc[i (Zc—ererxH2

Sec[% (2C77T+2dx)]2)m+m (1+m)

. 1 2
Hypergeometric2F1[1-m, -m, 2-m, -Tan[ = (2c-n+2dx)| | Tan|

2
2c- 2d
. (2c-7+ x)]

FNQUPN

Problem 372: Result more than twice size of optimal antiderivative.

J(eCos[c+dx])4’2m (a+asin[c+dx])"dx

Optimal (type 5, 89leaves, 4 steps):

m

B 5_2m . 5
22 (e Cos[c +dx] ) Hyper‘geometr‘lczFl[—

1 7 1 )
, — (—3+2m>, -, — <1+Sln[c+dX}H
S5de 2 2 2 2

(1—Sin[c+dx])’§+m (a+asinfc+dx])"

Result (type 5, 200 leaves):
1

d(-1+2m)

4 1 3 1 2
32e* (eCos[c+dx] Hypergeometric2F1[ = -m, 3-m, —-m, -Tan[~ (2c-n+2dx)]| ] -

( 2 2 4
1 3 1 2
2 Hypergeometric2F1[ =~ -m, 4-m, = -m, -Tan|~ (2c-n+2dx)] |+
2 2 4
1 1 2
Hypergeometric2F1[ = -m, 5-m, =-m, -Tan[~ (2c-n+2dx)]|"]
2 2 4
(Sec[l (2c—n+2dx)]2] (a <1+Sin[c+dx]))'"Tan[1 (2c-m+2dx) ]|
4

Problem 375: Result more than twice size of optimal antiderivative.

j(eCos[c+dx])’2’2"’ (a+asin[c+dx])"dx

Optimal (type 5, 87 leaves, 4 steps):
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1 1
-—2:2" (eCos[c+dx]) 172" Hypergeometric2Fl |-

1
3+2m), —,
e (3+2m)

2

)

N |
N |

(1+Sin[c+dx]”

N |

(1—Sin[c+dx])§+m (a+asinfc+dx])"

Result (type 5, 186 leaves):
1

2de? <—1+4m2)

(eCos[c+dx])2"Cot[~ (2c+m+2dx)] [ (-1+2m)

IS

1 2 . 1 1 1 2
Cot[ = (2c-m+2dx) | Hypergeometric2F1[-—-m, -m, —-m, -Tan|— (2c-n+2dx)| | +
4 2 2 4

. 1 3 1 2
(1+2m) Hypergeometric2F1[ = -m, -m, =-m, -Tan[~ (2c-n+2dx)]|"]
2 2 4
1 2\ " . n
Sec[z(2c77r+2dx)] (a(1+sinfc+dx]))

Problem 380: Result more than twice size of optimal antiderivative.

JSec[c+dx}3 (a+bsin[c+dx]) dx

Optimal (type 3, 41leaves, 3 steps):

aArcTanh[Sin[c+dx]] Sec[c+dx]? (b+aSin[c+dx])
+

2d 2d

Result (type 3, 83 leaves):
il
—|a

2d

bSec[c+dx]%?+aSec[c+dx] Tan[c+dx]

—Log[Cos[1 (c+dx)] —Sin[1 (c+dx)]] +Log[Cos[1 (c+dx)] +Sin[l (c+dx)]]|+
2 2 2 2

Problem 381: Result more than twice size of optimal antiderivative.

JSec[c+dx15 (a+bsin[c+dx]) dx

Optimal (type 3, 61leaves, 4 steps):

3aArcTanh[Sin[c+dx]] Sec[c+dx]* (b+aSin[c+dx]) 3aSec[c+dx] Tan[c+dx]
+ +

8d 4d 8d

Result (type 3, 207 leaves):
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~3atog[os[} (c+dx)]-sin[; (c+dx)]]

+

8d
3aLog[Cos[i (c+dx)] +Sin[§ (c+dx)]] bsec[c+dx]?
+

+

8d 4d
3a

+ —

16d (Cos[i <c+dx)] —Sin[i (c+dx>”4 16d (Cos[i (c+dx>] —Sin[i (c+dx”)2

a 3a

16d (Cos[% (c+dx) ] +Sin[% (c+dx)”4 7 16d (Cos[% (c+dx) ] +Sin[% (c+dx)”2
Problem 389: Result more than twice size of optimal antiderivative.
JCos[c+dx} (a+bsin[c+dx])*dx
Optimal (type 3, 22 leaves, 2 steps):

(a+bsinfc+dx])>
3bd

Result (type 3, 46 leaves):

a?Sin[c+dx] absSin[c+dx]? b2Sin[c+dx]3
+ +

d d 3d

Problem 391: Result more than twice size of optimal antiderivative.

JSec[c+dx]3 (a+bsSin[c+dx])?dx

Optimal (type 3, 59leaves, 3 steps):
(a2 -b?) ArcTanh[Sin[c+dx]] Sec[c+dx]? (b+aSin[c+dx]) (a+bSin[c+dx])

+

2d 2d

Result (type 3, 139 leaves):

i 2 (-a%+b?) Log[Cos|

N |

(cedx)] —Sin[% (cedx)]]+

2 (a* - b?) Log[Cos[% (c+dx)] +Sin[§ (c+dx)]]+

(a+b)2 (a—b)2

(Cos[% (c+dx) ] —Sin[% (c+dx)])2 (Cos{% (c+dx) ] +Sin[% (c+dx)])2
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Problem 392: Result more than twice size of optimal antiderivative.

JSec[c+dx]5 (a+bsin[c+dx])?dx

Optimal (type 3, 99leaves, 4 steps):
(3a%-b?) ArcTanh[Sin[c+dx]] Sec[c+dx]* (b+aSin[c+dx]) (a+bSin[c+dx])

+ +

8d 4d
Sec[c+dx]? (2ab+ (3a%-b?) Sin[c+dx])

8d

Result (type 3, 219leaves):

é 2 (-3a%+b?) Log[Cos[% (c+dx)] —Sin[% (c+dx)]]+

2 (3a%-b?) Log[Cos[1 (c+dx) ] +Sin[l (c+dx)]]+
2 2
(a+b)* 3a242ab-b?

+ —

(Cos{% (c+dx) ] —Sin[% (c+dx)])4 (Cos{% (c+dx) ] —Sin[% (c+dx)])2

(a—b)2 -3a%2+2ab+b?
+

(Cos[% (c+dx) ] +Sin[% (c+dx)])4 (Cos[% (c+dx) ] +Sin[% (c+dx)])2

Problem 402: Result more than twice size of optimal antiderivative.
JCos[c+dx} (a+bSin[c+dx}>3dlx
Optimal (type 3, 22 leaves, 2 steps):

(a+bsin[c+dx])*
4bd

Result (type 3, 67 leaves):

a®Sin[c+dx] 3a?bSin[c+dx]? ab?Sin[c+dx]3> b3Sin[c+dx]*
+ + +

d 2d d 4d

Problem 405: Result more than twice size of optimal antiderivative.

JSec[c+dx}5 (a+bSin[c+dx])3d1x

Optimal (type 3, 94 leaves, 4 steps):
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3a (a’-b?) ArcTanh[Sin[c+dx]] 3aSec[c+dx]? (b+aSin[c+dx]) (a+bSin[c+dx])
+ +

8d 8d
Sec[c+dx]3 (a+bSin[c+dx])3Tan[c+dx}

4d

Result (type 3, 213 leaves):

i ~6a (a?-b?) Log[Cos[i (c+dx” 7Sin[§ (c+dx)” +

6a (a*-b?) Log[Cos[% (c+dx)] +Sin[§ (c+dx)]]+
(a+b)? 3(a-b) (a+b)?

+

(Cos[i (c+dx” —Sin[i (c+dx)])4 (Cos[i (c+dx” —Sin[i (c+dx)])2 _

(a-b)? 3(a-b)? (a+b)

(Cos[i (c+dx) ] +Sin[i (c+dx)])4 (Cos[i (c+dx) ] +Sin[i (c+dx)])2
Problem 413: Result more than twice size of optimal antiderivative.
JCos[c+dx}5 (a+bsinfc+dx])®dx

Optimal (type 3, 144 leaves, 3 steps):
(a2-b?)? (a+bSin[c+dx])® 2a(a?-b?) (a+bSin[c+dx])™

+

9b°d 5b°d
2 (3a2-b2) (a+bsin[c+dx])™ a(a+bSin[c+dx])™ (a+bSin[c+dx])"
- +
11b°d 3b°d 13b°d

Result (type 3, 572 leaves):
1
26357760 d

25740 (256a’ b+224a°b’-5ab’) Cos[4 (c+dx)|-1698240a"bCos |6 (c+dx)] +
3843840 a° b Cos[6 (c+dx)| +2402400a°b° Cos 6 (c+dx)| +17166@ab’ Cos|[6 (c+dx)] +
1441440 23° b’ Cos[8 (c+dx) ] -51488ab’ Cos[8 (c+dx)| -288288a%b° Cos[10 (c+dX) | -
20592 ab’ Cos[10 (c+dx) | +8580ab’ Cos[12 (c+dX) | + 16473600 a® Sin[c+dx] +
57657600 a® b2 Sin[c+dx] +43243200a*b*Sin[c +dx] + 7207200 a’b®Sin[c+dx] +
128700 b® Sin[c +d x] + 2745600 a® Sin|3 (c+dx) | -3843840a°b*Sin[3 (c+dX) | -
9609600 a* b*Sin|3 (c+dx)| - 2402400 a2 b®Sin|3 (c+dx)| -53625b3Sin[3 (c+dx) | +
329472a%sin[5 (c+dx)| - 6918912 a°b*>Sin[5 (c+dx) | -5765760 a* b* Sin[5 (c+dx) | -
720720 a* bGSin[ (c+dx)]-6435b8Sin[5 (c+dx) | -1647360a°b>Sin[7 (c+dx) ] +
10296060 a* b*Sin[7 (c+dx) | +514800a°b°Sin|7 (c+dx) | +12876b%Sin[7 (c+dx) ] +
800800 a* b* Sin[9 (c+dx)| + 80080 a°b°®Sin[9 (c+dx)| -1430b®Sin[9 (c+dX) | -
65520 a”b®Sin[11 (c+dx) | -1755b%Sin[11 (c+dx) | +495b%Sin[13 (c+dX)])

(-205920 (80a’b +168a°b>+70a°b° +5ab’) Cos[2 (c+dx)] -
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Problem 414: Result more than twice size of optimal antiderivative.

JCos[c+dx}3 (a+bSin[c+dx])8d1x

Optimal (type 3, 77 leaves, 3 steps):
(a2 -b?) <a+bSin[c+dx]>9 a(a+bSin[c+dx])10 (a+bSin[c+dx])11
- +

9b3d 5b3d 11b3d

Result (type 3, 438 leaves):
1
506 880 d

158406 (8a’b-7a’b®-ab’) Cos[4 (c+dx)| +147848a° b’ Cos [6 (c+dx)] +

73920 2% b° Cos [6 (c+dx) ] +396@ab’ Cos[6 (c+dx)] -27728a%b°Cos |8 (c+dx)] -
3960 ab’ Cos[8 (c+dx) | +792ab’ Cos|[18 (c+dx) | +380160a°Sin[c+dx] +
1774080 a°b2Sin[c+dx] +1663200a*b*Sin[c+dx] +332640a2b®Sin[c+dx] +
6930 b® Sin[c+dx] +42248a%Sin|3 (c+dx)| - 295680 a°b>Sin[3 (c+dx) ]| -
554400 a* b*Sin|[3 (c+dx) | - 147840 a°b°Sin[3 (c+dx) | -3630b8Sin[3 (c+dx) | -
177488 a°b*>Sin|5 (c+dx) | - 110880 a* b* Sin[5 (c+dx) | +495b®Sin[5 (c+dx) | +
79200 a* b*Sin|[7 (c+dx)] +23760a%b®Sin|[7 (c+dx)] +495b8Sin[7 (c+dX)] -
6160 a>b®Sin[9 (c+dx) | -275b%Sin[9 (c+dx) | +45b8Sin[11 (c+dx)])

(-7920 (64a’b+168a°b>+84a’b°+7ab’) Cos[2 (c+dx)] -

Problem 465: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

Sec[c +dx]
J dx
(a+bsin[c+dx])?

Optimal (type 3, 385Ileaves, 4 steps):
7Log[1—Sin[c+dx}] Log[1l+Sin[c+dx]]

2 (a+b)®d 2 (a-b)%d
8ab (a?+b?) (a*+6a2b?+b*) Logla+bSin[c+dx]] X b X
(az—bz)gd 7<a2—b2)d(a+bsin[c+dx])7
ab b(3a2+b2)
+ +
3 (a2-b2)?d (a+bSin[c+dx])® 5 (a?-b2)>d (a+bSin[c+dx])®
ab (a%+b?) b (5a*+10a?b? + b*)
(az—bz)“d(a+bSin[c+dx])4Jr3<a2 )5 (a+bSin[c+dx])3+
ab (3a2+b?) (a%+3b?) b 7 a®+35a*b? + 21 a2 b* + b)
(az—bz)sd(a+bsin[c+dx]) (a2 b)7d(a+bSin[c+dx])

Result (type 3, 847 leaves):
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161 (a’b+7a°b*+7a%b°+ab’) (c+dx) 1
N
(a-b)® (a+b)®d (a-b)*d
i ArcTan[Csc[c +dx] (Cos[1 (c+dx)] —Sin[1 (c+dx”)
2 2
1 1 1
Cos|— (c+dx]) | +Sin|— (c+dxX - i ArcTan
3 leeanosinl eoax) ]2t
1 .1 1 .ol
Csc[c+dx] [Cos|[= (c+dx)]-Sin[= (c+dx)]| [Cos[= (c+dx)]+Sin[= (c+dx)]|]-
2 2 2 2
Log[(Cos[i(c+dx)]—Sin[i(c+dx)])2} Log[(Cos[i(c+dx)]+Sin[i<c+dx)])2]
2 (a+b)®d 2 (a-b)%d 7
8 (a’b+7a°b>+7a%b°+ab’) Log[a+bSin[c+dx]]
N
(a-b%)%d
1

3360 (a2-b?)’d (a+bSin[c+dx])’

(46176 a'? b + 368176 a® b* + 1198292 a® b> + 1066 342 a® b’ + 403302 a* b” + 20066 a* b'* + 2286 b* -
249648 a'® b*> Cos [2 (c+dx) | -1198224a%b® Cos[2 (c+dx) | -1321089a°b” Cos[2 (c+dx) | -
527429 a*b® Cos[2 (c+dx) | -35539a2b' Cos[2 (c+dx) | -2471b* Cos[2 (c+dX) | +
51100 a® b> Cos [4 (c +dx) | +239610a°b” Cos |4 (c+dx) | + 137690 a* b’ Cos[4 (c+dx) | +
143503’ b' Cos [4 (c+dx) ] +776b™ Cos[4 (c+dx)| -735a°b” Cos[6 (c+dx) | -
3675 a* b’ Cos 6 (c+dx) | -2205a%b™ Cos[6 (c+dx) | -105b* Cos[6 (c+dx) | +
229152 a'* b2 Sin[c+dx] +1230376a°b*Sin[c+dx] +2302916a’ b® Sin[c+dx] +
1297156 a° b8 Sin[c +dx] + 255276 a®>b'® Sin[c+d x] +7364a b Sin[c+dx] -

149240 a° b*Sin|3 (c+dx) | - 692370’ b®Sin[3 (c+dx) | -506176a°b®Sin|[3 (c+dx)] -
127190 a°b™Sin|3 (c+dx) | -3430ab™sSin[3 (c+dx)| +9450a’ b®Sin[5 (c+dx) | +
45570 a° b®Sin[5 (c+dx) | +24990a°b™®sSin[5 (c+dx)| +630ab*?Sin[5 (c+dx)|)

Problem 466: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

Sec[c+dx]3
J dx
(

a+bSin[c+dx])8

Optimal (type 3, 527 leaves, 4 steps):



(a+9b) Log[1-Sin[c+dx]]
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(a-9b) Log[1+Sin[c+dx]]

4 (a+b)’d

+

4 (a-b)°d

8ab’ (15a°+63a%b?+45a2b* +5b°) Log[a+bSin[c+dx]]

(a?-b2)°d

b (7a?+9b?)

Sec[c+dx]? (b-asSin[c+dx])

14 (a2 -b?)*d (a+bSin[c+dx])’ 2 (a?-b?)d (a+bSin[c+dx])’

ab (3a2+13b2)

b (5a4+50a2b2+9b4)

6 (a2-b?)°d (a+bSin[c+dx])6710 (a2-b?)*d (a+bSin[c+dx])® 7

ab (a*+20a?b?+11b*)

b (3a®+115a%*b?+ 129 a%b* + 9 b®)

2 (a2 -b2)°d (a+bSin[c+dx])4_ 6 (a2-b2)°d (a+bSin[c+dx])>
ab (a6+77a4b2+147a2b4+31b6) b (a8+196a6b2+574a4b4+244a2b6+9b8)

2 (az—b2>7d (a+bSin[c+dx})2 ) 2 (az—bz)sd (a+bsin[c+dx])

Result (type 3, 1237 leaves):
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161 (15a’b%+63a°b%+45a°b’ +5ab®) (c+dx) 1
- +

(a-b)° (a+b)°d 2 (a-b)°d

i (a-9b) ArcTan[Csc[c+dx] [Cos|[= (c+dx]] —Sin[1 (c+dx)]
2

|+

1
2

Cos[l(c+dx>}+51n[1<c+dx)] m

1 (-a-9b) ArcT
A A i(-a )r‘can[

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

Cos[l<C+dx>]—Sin{l(c+dXH 2 2

2 2
(-a-9b) Log[(Cos[i (c+dx)]-sin[ (c+dx)})2]

Csc[c+dx]

} +
4(a+b) d

(a-9b) Log[(Cos{% (c+dx) ] +Sin[% <c+dx)])2}

+

4(a-b)°d
8 (15a’ b’ +63a°b®+45a’b’ +5ab®) Log[a+bSin[c+dx]]
(a-b?)°d

+

1
26880 (a2-b2)®d (a+bSin[c+dx])’
Sec[c+dx]* (-60480a'*b-2155120a** b’ - 10531096 a'® b> - 18656 885 a® b’ -
11704100 a° b® - 2859110 a* b*! - 153820 a b** - 5469 b™® - 47040 a* b Cos [2 (c+dx) ] -
2190400 2" b? Cos[2 (c+dx) ] -3544396a'°b> Cos[2 (c+dX) | +
128224 a°%b” Cos[2 (c+dx) | +4162744a%b° Cos[2 (c+dx) | + 1322764 a*b™ Cos[2 (c+dx) | +
171764 a>b™ Cos[2 (c+dx) | - 3600 b* Cos[2 (c+dx) | + 58880 a2 b*> Cos[4 (c+dx) | +
6695640 ' b> Cos [4 (c+dx) | +17845324a% b’ Cos[4 (c+dx) | +
11544064 a°b® Cos [4 (c+dx) | + 2887864 a* b Cos[4 (c+dx) ] +
96264 a>b' Cos[4 (c+dx) | +9324b' Cos[4 (c+dx) | -8820a'b° Cos[6 (c+dx) | -
1410080 a® b’ Cos [6 (c+dx) ] -3831800a°b° Cos[6 (c+dx)] -
1515920 a* b*' Cos[6 (c+dx) | - 189620 a® b Cos[6 (c +d x) | - 5048 b™ Cos [6 (c+dx) | +
105 a® b’ Cos [8 (c+dx) | +20588a°b° Cos[8 (c+dx)] + 60276 a* b Cos[8 (c+dx) | +
25620 a%b** Cos[8 (c+dx) | +945b™ Cos[8 (c+dx) | +13440a" Sin[c+dx] -
164640 a'> b2 Sin[c +d x] - 5702480 a'l b*Sin[c +d x] - 20202406 a° b® Sin[c+dx] -
24081736 a’ b®Sin[c+dx] -9935716 a°> b*® Sin[c+dx] - 1391096 a® b2 Sin[c+dx] -
36806 ab™ Sin[c+dx] - 70560 a' b?Sin[3 (c+dx) ] -5955320a' b*Sin|[3 (c+dx)] -
15658566 a° b® Sin[3 (c+dx) | - 13417656 a’ b®Sin[3 (c+dx) | -
3705156 a° b'°Sin |3 (c+dx) ] -326816a°b™Sin[3 (c+dx)| -3206ab™sSin[3 (c+dx) | +
29400 a' b*Sin|[5 (c+dx) ] +40671976a° b®Sin|5 (c+dx) | + 10871560 a’ b® Sin[5 (c+dx) | +
5210380 a° b'°Sin|5 (c+dx) | +875280a b Sin[5 (c+dx) | +
15336a b Sin[5 (c+dx) | -1476a°b®Sin|[7 (c+dx) | - 262920a’ b¥Sin[7 (c+dx) | -
737940 3° b'°Sin[7 (c+dx) | - 283080a°b'?Sin[7 (c+dx)] -4830ab™sin[7 (c+dx)|)

Problem 495: Result more than twice size of optimal antiderivative.

JCos[c+dx}3 (a+bSin[c+dx])5/2d1x
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Optimal (type 3, 83 leaves, 3 steps):

2 (a2-b?) (a+bSin[c+dx])”? 4a(a+bSin[c+dx])®* 2 (a+bSin[c+dx])™?
_ . _

7b3d 9b3d 11b3d

Result (type 3, 198 leaves):

bSin[c+dx bSin[c+dx
-2a2(64a“-78@a2b2-705b4)\/1+[+J _1+J1+[+J N

a a

b (a+bSin[c+dx]) (8ab (3a®-136b) Cos[2 (c+dx)]|-322ab*Cos[4 (c+dx) ]|+
2 (32a*+1698a% b? + 279 b*) Sin[c+dx] +b? (452a%-81b?) Sin[3 (c+dx) | -

63b*Sin[5 (c+dx)]) /(5544b3d\/a+bsin[c+dx] )

Problem 497: Result more than twice size of optimal antiderivative.

JSec[c+dx} (a+bsinfc+dx])>?dx

Optimal (type 3, 117 leaves, 7 steps):

(a B b) 5/2 Ar‘cTanh[ a+bSin[c+d x] } (a . b) 5/2 Ar‘cTanh[ a+b Sin[c+d x] }

B Va-b . a+b -
d d
4ab~/a+bSin[c+dx] 2b<a+bSin[c+dx})3/2
d ) 3d

Result (type 3, 286 leaves):

(6a*-18a2b+11ab? - 6b3) ArcTanh [ L22Sinledx) ]
1 Jab

6d a-b

+

va+bSin[c+dx]

} _

[\/ab v-a+b <6a3+18a2b+11ab2+6b3)Ar‘cTanh[

VJa+b
a+bSin[c+d
b|7abv-a+b \Ja+b Ar‘cTan[\/ +bsinfec+dx] |+
Vv-a-b
a+bSin[c+d
—(a+b)2 —7abAr‘cTan[\/ *b5inferdx] | +4+-a+b
V-a+b

Va+bSin[c+dx] (7a+bSin[c+dx])

||/ b= ]

Problem 574: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

11/2

dx

J<eCos[c+dx])

a+bSin[c+dx]

Optimal (type 4, 531 leaves, 15steps):
[\/F e Cos[c+dx] ] <—a2+b2>9/4 all/2 Ar‘cTanh[\/F:{eCos[mdx] ]

<—a2+b2)1r’/“ﬁ (—a2+b2)1/“ﬁ
b11/2 d - b11/2 d

(-a2+b?) 9/4 @11/2 ppcTan

2e (eCos[c+dx])%?

9bd

+ (Za (21a*-49a”b? +33b*) e®~/Cos[c+dx] EllipticF|

(c+dx), 2})/
a (a?-b2)’e®+/Cos[c+dx] EllipticPi[ —22—, 1 (c+dx), 2]
(21 b6dm) - b/ -a%sb i

bé (az—b (b—\/—a2+b2 )) d+/eCos[c+dx]

a (a27b2)3e6 VCos[c+dx] EllipticPi| —22—, i (c+dx), 2]

b++/ —a2+b?

b6 (az—b (b+\/—a2+b2 )) d~+eCos[c+dx]

N |

N R

2e3 (eCos[c+dx])5/2 (7 (a®-b?) -5absin[c+dx])

+

35b3d
2e5+/eCos[c+dx] (21 (az—bz)z—ab (7a2-12b?) sin[c+dx]
21b°d

Result (type 6, 2235 leaves):
1

1680 b* d Cos[c + d x] /2

1
11/2 2 (280 a* - 636 a% b? + 721 b*)

(eCos[c+dx])

\/1—Cos[c+dx]2 (a+bsin[c+dx])

1
> = 1, —,
2

/(\/1Cos[c+dx}2

1
(a+b\/17Cos[c+dx}2 =
4

[ (5 a (a®-b?) AppellF1|

, b?Cos[c+dx]?
Cos[c+dx]?, ———————| V/Cos[c+dx]

—a?+b?

) 2 1 1 5 , b?Cos[c+dx]?
5 (a®-b?) AppellF1[~, —, 1, =, Cos[c+dx]?, ————————| -2
4 2 4 —a% +b?
5 1 9 b2 Cos[c+dx]?
[2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 -aZ+b?
5 3 9 , b?2Cos[c+dx]2 ,
AppellF1l| =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]
4 2 4 —a%2+b?
) ) ) 1 1 1
(a®+b? (-1+Cos[c+dx]?)) 77(—7—] \/b
8 8

(—a2+b2)3/4
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(1+1) Vb /Cos[c+dx] | 2arcTan[1+ (1+1) Vb /Cos[c+dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/ -a® + b? —<1+i)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a% + b? +(1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

] +

. 1
Sin[c+dx] +

\/1—Cos[c+dx12 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

(840 a* - 1764 a% b? + 959 b*) (a+b\/1—Cos[c+dx}2

Cos[2 (c+dx)]

(l_i) (—232+b2) Ar‘cTan[l— (1+1) Vb +/Cos[c+dx] ]
2 2

(-a2+b2) Y/

p3/2 <—a2 i b2> 3/4

(l—’i) (—2a2+b2) Ar‘cTan[lJr (1+1) Vb _y/Cos[c+dx] ]
2 2 (-a24b2) V4

4+/Cos[c+dx]

+ +
b3/2 (_az +|32)3/4 b

5 , b2Cos[c+dx]2
, 1, =, Cos[c+dx]?, ————
4 -a%2+b?

| VCos[c+dx]

)

[10 a (a® - b?) AppellF1]

/

AR
N R

1 5
[\/1Cos[c+dx}2 (5 (a® - b%) AppellF1[~, =, 1, =, Cos[c+dx]?,
4

2

I

b2 Cos[c +dx]?
—a?+b?

b2 Cos[c +dx]?
—a?+b?

b2 Cos[c +dx]?

—a?+b?

_ 2 i g 2
} 2 |2b AppellFl[ , —» 2, —, Cos[c+dx]~-,
4

>
4 2
| + (-a® + b?) AppellF1]

]

9 2
, —» 1, Z’ Cos[c+dx]~,

T
N w

Cos[c+dx]?| (a®>+b* (-1+Cos[c+dx]?))| -

) w2 5 1 9 , b?Cos[c+dx]?
36a (a*-b )AppellFl[—, =,1, =, Cos[c+dx]%?, ————————
4

4 -a2+b?

/[5\/1—Cos[c+dx]2

(9 (a - b?) AppellF1|

]

N

Cos[c+dx]°?

9 , b?Cos[c+dx]?
,1, =, Cos[c+dx]?, —————
4 a2+ b?
1 13 , b’Cosf[c+dx]?
s —» 2, —, Cos[c+dx]?, ———
2 4 -a? + b?

9 3 13 , b?2Cos[c+dx]?2
AppellFl[fJ -, 1, —, Cos[c+dx]*, —————
2 4 -a%+b?

(a® +b? (1+Cos[c+dx]2))] + [(iiiJ (-2a*+b?) Log[+/-a%+b? -
/(b7 (e ew) )

] _

|+ (-a%+b?)

N |

5
E)
4
9
2 {2 b% AppellF1[ =
4

})Cos[c+dx]2

IN

(1+1) b (—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]
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[[l—i) (—2a2+b2> Log[xl—a2+b2 + (1+J'1> Vb (—a2+b2)1/4\/Cos[c+dx] +

4 4

ibCos[c+dx]| /(b3/2(—a2+b2)3/4) Sin[c+dx] -

1

2 (—392a3b+722ab3)
(1-Cos[c+dx]?) (a+bSin[c+dx])

(a+b\/17Cos[c+dx]2

2 h2 11 5 2
5b (a®-b?) AppellF1[~, ,1, =, Cos[c+dx]2,
4 2 4 -a?+b?

/

1 1 5
[(5 (a% - b?) AppellFl[Z, - 1, L’ Cos[c+dx]?,

bZCos[c+dx]2]

v Cos[c+dx] \/l—Cos[c+dx}2

bZCos[c+dx12]
- | +

—a?+b?
) 5 1 9 , b*Cos[c+dx]?
2 |2b?AppellFl|[ =, - =, 2, =, Cos[c+dx]?, ———————| +
4 2 4 ~a2+ b2
5 1 9 b2 Cos[c +dx]?
(a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #]
4" 2 4 —aZ+b?
Cos[c+dx]? (a2+b2<—1+COS[C+dX]2)> +

\E\/F\/Cos[c+dx] \E\/F\/Cos[cmdx] }

} +2 ArcTan [1 +
(a27b2)1/4 <a27b2)1/4

Log[+/a?-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]]+
Log[+/a?-b? +v/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

-2 ArcTan [1 -

-
/

Sin[c+dx]?| +

Q |-

(4\5\5 (aszz)3/4)

(-9a%+14b?) Cos[2 (c+dx) |
45 b3

(eCos[c+dx] )™ ?sec[c+dx]® +

Cos[4 (c+dx) ] i

36b
a (28a%-51b?) sin[c+dx]

+

42 b*
aSin[B (c+dx)]
14 b?
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Problem 575: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(eCos[c+dx])9/2
Ja+b$in[c+dx]

dx

Optimal (type 4, 446 leaves, 14 steps):

(—a2+b2)7/4e9/2Ar‘cTan[vF e Cos[crdx] ] (—az+b2)7/4eg/2Ar‘cTanh[vF e Cos[crdx] ]

(-azep?) e (-a2+b?) V4 e N
b2 d b2 d
2e (eCos[c+dx])”/? 2a (5a%-8b2) e4\/mEllipticE[i (c+dx), 2]
7bd ) 5b%d+/Cos [crdx] )
a (az—b2)2e5mEllipticPi[¢ L (c+dx), 2]

b-+/ -a2+b? ’ 2

b> (b—\/—a2+b2 ) d~+/eCos[c+dx]

a (a?-b?)?e+/Cos[c+dx] EllipticPi| —22—, % (c+dx), 2]
b++/ -a%+b?
bS (b+\/7a2+b2 ) d+/eCos[c+dx]

23 (eCos[c+dx])3/2 (5 (a®-b?) -3absin[c+dx])
15b3d

Result (type 6, 1228 leaves):

1

- (eCos[c+dx])®?
5b3dCos[c+dx]®?

1

(2a’b-5b%) [a+b\/1—Cos[c+dx}2
12\/1—Cos[c+dx]2 (a+bsin[c+dx])

1 7
[ [(56a (a® - b?) AppellF1[=~, =, 1, —, Cos[c+dx]?,
2

3
4 4

) 2
M} Cos[C+dXJ3/2]/ \/1*C05[C+dx]2

—aZ+b?
3 1 7 b2 Cos[c +dx]?
[7 (a®>-b?) AppellF1[=~, =, 1, —, Cos[c+dx]?, #] -
4 2 4 —a% +b?
, 7 1 11 , b?Cos[c+dx]?2
2 |2b?AppellFl|~, =, 2, —, Cos[c+dx]?, — | +
4" 2 4 -a2+b?
3

) 2 11 , b?Cos[c+dx]?
(-a®+b?) AppellFl[—, =, 1, —, Cos[c+dx]?, ——————|
2 4 —a2+b?

FEN|

Cos[c+dx12J (a? +b? (—1+Cos[c+dx]2)))] -
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(1+1) Vb ~/Cos[c+dx]
2Ar‘cTan[1—

(7a2 + b2>1/4

IS8

} -2 ArcTan [

14 <1+j>ﬁm} _Log[m— (1+J'l> \/F(—a2+b2)1/4

(~a2+b2) 24

VCos[c+dx] +ibCos[c+dx]]| +Log[+-a?+b? +<1+11)\/F<732+b2)1/4

JCosTC=dx] +ibCosicdx]] J/(W a2
1

2 (5a’-8ab?) [a+b\/17Cos[c+dx}2)
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

y 3 1 7 , b?Cos[c+dx]?2
7b (a2 -b?) AppellF1[>, - =, 1, =, Cos[c+dx]?, ——
4 2

—a?+b?

]

Cos[c+dx]3/2\/1—Cos[c+dx}2J/

[3

7 b2 Cos[c+dx]?
-7 (a® - b?) AppellF1| =, - =, 1, —, Cos[c+dx]?, #} L2
2 4

—a2+b?

b2 Cos[c+dx]?

N R B W

2 7 1 2
2b? AppellF1| —, ,2, —, Cos[c+dx]2?,
4 4

—a?+b? ]+

2 2

)

N |

1 2
, 1, —, Cos[c+dx]~,
4

]

TN

—a?+b?
Cos[c+dx]2J (a?+b® (-1+Cos[c+dx]?)) |+

JCosrerad
—2Ar‘cTan[1— V2 b Cos[c+dx]

(az B b2> 1/4

[a

JCosTeTaNT
| +2ArcTan|1 + V2 Vb VCos[c+dx] |+
(asz2>1/4

Log[+/a’ - b? —\/Tx/F(az—bz)l”\/Cos[Cerx] +bCos[c+dx]] - Log]|

|/

Ja?-b* +V/2 Vb (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

(4ﬁb3/2 (aszZ)”“) Sinfc+dx]2| +

Q |-

(-28a%+37b?) Cos[c+dx]

(eCos[c+dx])®?sec[c+dx]* +

42 b3
Cos |3 (c+dx)}

14 b
asin|2 (c+dx)]
5 b2

+

Problem 576: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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dx

J(eCos[c+dx])7/2

a+bSin[c+dx]
Optimal (type 4, 461 leaves, 14 steps):

(—az+b2)5/4e7/2Ar‘cTan[JF e Cos [cvdx] ] (—a2+b2)5/4e7/2Ar*cTanh[vF eCos(crdx] ]
<7a2+b2)1/a\/?

(-a2+b?) ¥4 e
- b7/2d - b7/2d i
2e (eCos[c+dx])®? 2a (3a2-4b?) e*~/Cos[c+dx] EllipticF[% (c+dx), 2]
- +
5bd 3b*d+eCos[c+dx]
a (a?-b?)%e*~/Cos[c+dx] EllipticPi| —2%—, L (c+dx), 2|
b-+/ -a%+b? 2

b% (az—b (b—\/—a2+b2 )) d~+/eCos[c+dx]

a (a?-b?)%e*~/Cos[c+dx] EllipticPi| —22—, % (c+dx), 2]

b++/ —a2+b?

b% (asz (b+\/—a2+b2 )) d+ecCos[c+dx]
2e’+eCos[c+dx] (3 (a?2-b?)-absSin[c+dx])
3b3d

Result (type 6, 2155 leaves):

(eCos[c +dx] )7/2 Sec[c+dx]3 (cOsn;ck:dxﬂ N zaSi:L§+dx1 )

d
1

60b%dCos[c+dx]7/?

(eCos[c+dx])’?

1

2 (102% - 27 b?) (a+b\/1—COS[C+dX]2

\/17Cos[c+dx}2 (a+bsin[c+dx])

=

- 1 5 , b*Cos[c+dx]?
5a (a®-b*) AppellF1[~, —, 1, =, Cos[c+dx]?, ————————| v/Cos[c+dX]
2 4

—a?+b?

/

IN

[\/1Cos[c+dx]2

y 1 1 5 , b2Cos[c+dx]?2
5 (a®-b?) AppellF1][~, =, 1, =, Cos[c+dx]?, — ] -2
4 2 4 -a?+b?
5 1 9 b2 Cos[c +dx]?
(2 b% AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 —a%+b?
5 3 9 , b?Cos[c+dx]?2 5
AppellFl[—, —, 1, —, Cos[c+dx]~, —} Cos[c +dx]
4 2 4 -a?+b?
5 5 2 1 1 i
(a*+b? (-1 +Cos[c+dx]?)) —7(———] b
(—a2+b2)3/4 8 8

| 269



270 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

(1+1) Vb /Cos[c+dx] | 2arcTan[1+ (1+1) Vb /Cos[c+dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/ -a® + b? —<1+i>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a% + b? +<1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

] +

2 ArcTan [1 -

1

Sin[c+dx] +

\/1—Cos[c+dx12 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

(30a% - 33 b?) (a+b\/1—Cos[c+dx]2 Cos[2 (c+dx) |

[17 (1+1) Vb +/Cos[c+d x] ]

(—az+b2)1/“

(;7 ﬁ,) (,232+b2) ArcTan
2 2

b3/2 <—a2 i b2> 3/4

(i—i) (—2a2+b2)Ar‘cTan[1+ (1+i) Vb _yCos[crdx] ]

(-a2+b?) /4 4+/Cos[c+dx]
+ +
p3/2 (—a2+b2)3/4 b
y 1 1 5 , b?Cos[c+dx]?2
10a (a*-b )AppellFl[f, =, 1, =, Cos[c+dx]?, —————————] /Cos[c+dx] /
4 2 4 -a?+b?

1 1 5
(\/1—Cos[c+dx}2 (5 (a*-b%) AppellF1[—, =, 1, =, Cos[c+dx]?,
4 2 4
b2 Cos[c+dx]? 5 5 1 9 5
————————] -2|2b%AppellF1| =, =, 2, =, Cos[c+dx]?,
—a2 4+ b2 4’ 2 4
b2 Cos[c+dx]? 5 3 9
#] + (-a%+b?) AppellF1[~, =, 1, =, Cos[c+dx]?,
~a? 4 b2 4’ 2 4
b2 Cos[c+dx]?
#] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
—a?+ b2
5 1 9 b2 Cos[c +dx]?
[36a (a® - b?) AppellFl[ =, =, 1, =, Cos[c+dx]?, #}
4 2 4 -a?+b?
Cos[c+dx]°? /[5\/1C05[c+dx]2
5 1 9 b2 Cos[c+dx]?
[9 (a* - b%) AppellF1[—~, —, 1, =, Cos[c+dx]?, #] -
4" 2 4 -a2+b?

9 1 13 b2 Cos[c +dx]?
2 {2 b AppellF1[~, =, 2, —, Cos[c+dx]?, #] + (-a®+b?)
4 2 4 —a?+b?
9 3 13 , b?Cos[c+dx]? 5
AppellFl[ =, =, 1, —, Cos[c+dx]?, ————————| | Cos[c+dx]
4 2 4 -a?+b?

(a%+ b2 (—1+Cos[c+dx]2)>] + [(1—3) (-2a%+b?) Log[+/-a%+b® -

4 4
(1+1‘1)\/F(fa2+b2)1/4\/Cos[c+dx} +]'1bCOS[C+dX]} /(b3/2<—a2+b2>3/4>7
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4 4

(B 5) (st ogl o0 o (1) Vb (a0 82) 4 eor

/(b”2 (-a2+b2)3/4) Sinfc+dx] +

ibCos[c+dx]|

1
28ab (aer\/l—Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dx]

y 1 1 5 , b?Cosf[c+dx]?
5b(a’-b )AppellFl[—, -=,1, =, Cos[c+dx]?, ————]|
4 2 4 -a?+b?

v/ Cos[c+dx] \/1—Cos[c+dx12 /
b2 Cos[c +dx]?

_ 2 _p2 1 _1 E 2
5 (a® - b®) AppellFl| -, ,1, =, Cos[c+dx]2,
4 2 4 —a?+b?

|+

) 5 1 9 , b?Cosf[c+dx]?
2 |2b?AppellFl|[ =, - =, 2, =, Cos[c+dx]?, ————————| +
4 2 4 -a? + b?

b2Cos[c+dx12]

) > 5 1 9 )
(a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?,

4 2 4 -a?+b?
Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?)) |+

\E\/F\/Cos[c+dx] \E\/F\/Cos[c+dx] }

} + 2 ArcTan [1 +
<a2 B b2>1/4

-2 ArcTan [1 -

[a

<a2 _ b2>1/4

Log[+/a® - b? —\/Tx/F(az—bz)l/4\/Cos[c+dx] +bCos[c+dx]]|+

/

Log [~/ a® - b? +\E\m<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx] ]|

(4\/7\/F(a2—b2)3/4) Sin[c+dx]?

Problem 577: Result unnecessarily involves higher level functions and more

than twice size of optimal antiderivative.

5/2
] ) dx

J(eCos[Cerx

a+bSin[c+dx]

Optimal (type 4, 384 leaves, 13 steps):
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Vb C +d /b C +d
(—a2+b2)3/4e5/2Ar‘cTan{ e CosferdX] ] (—a2+b2)3/4e5/2Ar‘cTanh{ eCoslcrdx] ]
(—ab2) Yo e (—ab2) Y4 e

bS/Zd bS/Zd

2e (eCos[c+dx])>? 2ae?+/eCos[c+dx] EllipticE[i (c+dx), 2]
N

3bd b2d+/Cos[c +dx]
2_p2) e34/C dx] Ellipticpi[—22— 1% d 2
a(a ) e os[c+dx] iptic 1[b7 R (c+dx), ]

b3 (b—\/—a2+b2 ) d+/eCos[c+dx]

a (a2 -b2) e*+/Cos[c+dx] EllipticPi[—22—, L (c+dx), 2
( ) + [b+m1 ( + )’ :|
b3 (bJr\/—a2+b2 ) d+/eCos[c+dx]

Result (type 6, 1151 leaves):
2 (eCos[c+dx])*?sec(c+dx] 1

+

3bd bdCos[c+dx]>?

1

(eCos[c+dx])®?

b (aer\/17Cos[c+dx}2

12\/1—Cos[c+dx}2 (a+bsin[c+dx])

7 b2 Cos[c +dx]?
,1, —, Cos[c+dx]2, #] Cos[c+dx]3/2J/
4 -—a2+b?

3 1 7
[x/l—Cos[c+dx}2 [7 (a*-b%) AppellF1[~, —, 1, —, Cos[c+dx]?,
2 4

)

(_ ( [56 a (a? - b?) AppellF1|

N lw
N |

IN

b2 Cos[c+dx]?

P 7 1 11 5
| -2 |2b>AppellF1[—, =, 2, =, Cos[c+dx]?,
—a2+b2 4 2 4
b2 Cos[c+dx]? 7 3 11
%] + (-a®+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
-a‘+b 4" 2 4
b2 Cos[c+dx]?
%] COS[C+dX}2) (a2+b2(—1+Cos[c+dx}2>)])_
-a‘+b

(1+1) Vb +/Cos[c+dx]

(~a?+ b?)1/3

P tLE O IEOA )gT  (14) VB (-]

(7a2+b2)1/4
VCos[crdx] +ibCos[c+dx]] +Log[+/-a2+b? + (1+i) b (-a?+b2)¥*
m+ibCOS[c+dx]] /(W(7a2+b2)1/4)

2ArcTan|1 -

IS8

| -2ArcTan|

Sin[c+dx] -

1

2a [a+b\/1—Cos[c+dx12

(1-Cos[c+dx]?) (a+bSin[c+dx])

3 1 7 b2 Cos[c +dx]?
[7b (a>-b®) AppellF1[=, - —, 1, —, Cos[c+dx]?, #]
4 2 4 —a?+b?



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 273

Cos[c+dx13/2\/1—Cos[c+dx]2

/

y 3 1 7 , b?Cosfc+dx]?
3|-7 (a?-b?) AppellF1|~, - =, 1, —, Cos[c+dx]?, ————————
4" 2 4 —a? 4 b2

|+

) 7 1 11 , b?Cos[c+dx]?
2 |2b?AppellFl|—, - =, 2, —, Cos[c+dx]?, —————————| +
4 2 4 -a?+b?
11 , b?Cos[c+dx]2
, — 1, —, Cos[c+dx]*, ———

2 _b?) AppellFi
(a )ppe [ 2 4 —aZ+b?

]

F N

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

\E\/F\/Cos[cndx] \E\/F\/Cos[c+dx]
- } +2Ar‘cTan[1+

(asz2>l/4 (asz2>l/4
Log[+/a2-b? -2 /b (a?-b?)¥*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a?-b? +v/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

-2 ArcTan [1

]+

[a

/

(4\/7b3/2 (az—b2)1/4) Sinfc+dx]?

Problem 578: Result unnecessarily involves higher level functions.

3/2

dx

(eCos[c+dx])
J a+bSin[c+dx]
Optimal (type 4, 397 leaves, 13 steps):

\/b /e cCos[c+dx] ]
<fa2+b2)l’/‘l Ve
b3/2 d b3/2 d

\/b +/eCos[c+dx] ]

(—a2+b2)1/4e3/2Ar‘cTan[ ,
(-a?4b2) Y% /e

(-a2+b?) 1/4 @3/2 ppcTanh [

2e+eCos[crdx] 2ae*VCos[c+dx] EllipticF[% (c+dx), 2]
N

bd b2d~/eCos[c+dx]
a (a?-b?) e2+/Cos[c+dx] EllipticPi[ —22—, 2 (c+dx), 2]
b-+/ -a%+b? 2

b2 (asz (b7\/7a2+b2 )) d+eCos[c+dx]

a (a?-b?) e?+/Cos[c+dx] EllipticPi| —22—, i (c+dx), 2]

b++/ —a2+b?

b2 (az—b (b+\/—a2+b2 )) d+/eCos[c+dx]

Result (type 6, 624 leaves):
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1

ZOdCos[c+dx]3/2\/17Cos[c+dx]2 (a+bsin[c+dx])

(eCos[c+dx])>? [a+b\/1—Cos[c+dx12

B

9 b2 Cos[c +dx]?
- [(72a (a®-b?) AppellF1 | ,1, =, Cos[c+dx]?, brCosle+dx]”

2 4

F Y,

| Cos[c+dx]®?

/

b2 Cos[c +dx]?

—a?+b?

| o

1
(\/1Cos[c+dx]2 [9 (a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?,
2

IRV

] ,

—a?+b?

[y
w
N

1 5 b2 Cos[c +dx]?

2 (2 b? AppellF1|
2

-

, Cos[c+dx]?,

H | O

|+

b2 Cos[c +dx]?

—a% +b?

(-a®+b?) AppellF1|

)

N jw P

3 2
, 1, :, Cos[c+dx]*,

TNV

]

-—a%+b?
COS[C+dX}2) (a2+b2 (1+COS[C+dX}2>))] +

1+ 1 b /C d
%/2(57511) 2 (-a%+b2)*ArcTan[1 - (1-3) Vb osl[/i+ X ] -2 (-a?+b?)"*
b (—a2+b2)
ArcTan[1+ (1+1) Vb +/Cos[c+dx]

|+ (4+41) Vb VCos[crdx] - (-a+b2)"
<7a2+b2>1/4

Log[+/ -a® + b? —(1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx] +J‘LbCos[c+dx}]—(—a2+b2)1/4

Log[+/ -a? + b? +(1+J’1)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

]Sin[c+dx]

Problem 579: Result unnecessarily involves higher level functions.
J\/eCos[c+dx}

a+bSin[c+dx]

dx

Optimal (type 4, 292 leaves, 9 steps):

\/?Ar'cTan [ \/b /e Cos[c+dx] } \/?Ar‘cTanh[W e Cos[c+dx] ]
(~a2+b?) V4 [ (-a2+b?2) V4 e

Vb (-a?+b?)*d Vb (-a?+b%)*d
ae+/Cos[c+dx] EllipticPi[ —20—, i (c+dx), 2]

b-+/ -a%+b?

b (b7\/7a2+b2 ) d+/eCos[c+dx]

ae+/Cos[c+dx] EllipticPi[ —22—, i (c+dx), 2]

b++/ —a2+b?

b (b+\/—a2+b2 ) d+eCos[c+dx]

Result (type 6, 565 leaves):
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1
12d+/Cos[c +dx] \/17Cos[c+dx]2 (a+bsSin[c+dx])
\VeCos[c+dx]

a+b\/1—Cos[c+dx12)

3 1 7 , b?Cosf[c+dx]?
- — 1, —, Cos[c+dx]*, —————

- 1|56 2_b?) AppellF1
[( 2 (3 ) Appe [4 2 4 -a%+b?

| Cos[c+dx]3?

/

b2 Cos[c +dx]?

—a?+b?

| N

1
,*,1,

(\/ICOS[C +dx]? [7 (a® - b?) AppellF1]|
2

, Cos[c+dx]?,

] ,

‘n—\
[N

N w
RS

b2 Cos[c +dx]?

|+
—a% +b?
b2 Cos[c +dx]?
—a?+b? }
(1+1) /b +/Cos[c +dx]

(—az+b2)1/4

1
:_)2

, Cos[c+dx]?,
2

-

2 (2 b? AppellF1|

N

(-a®+b?) AppellF1|

)

N jw P

11 2 2
, 1, —, Cos[c+dx]*, Cos[c +dx]
4

BN

2ArcTan|[1 -

(a2 + b2 (1+Cos[c+dx]2>)]] : ((3+3j)

],
(1+1) /b +/Cos[c +dx]

(—a2+b2)1/4 ]7
Log[+/-a*+b* - (1+1i) \/?(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]+
Log[+/-a%+b? + (1+i) Vb (-a*+b?)"*+/Cos[c+dx] +ibCos[c+dx]]

2ArcTan[1+

/

(\/F (7a2+b2)1/4) Sinfc +dx]

Problem 580: Result unnecessarily involves higher level functions.
J 1
VeCos[c+dx] (a+bSin[c+dx])

dx

Optimal (type 4, 299 leaves, 9 steps):

WAr‘cTan [ \/b /e Cos[c+dx] ] \/F ArcTanh [ b eCos[/c+d x] }
(7a2+b2)1/m\/? (faz+b2>1/4\/?

(-a2+b%)**de (-a2+b%)**de

aV/Cos[c+dx] EllipticPi| —22—, i (c+dx), 2]

b-+/ -a2+b?

(asz <b7\/7a2+b2 )) d+/eCos[c+dx]

a+/Cos[c+dx] EllipticPi[ —22—, i (c+dx), 2]

b++/ —aZ+b?

(az—b(b+\/—a2+b2))d\/eCos[c+dx]

Result (type 6, 567 leaves):
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1
d+vecCos[c+dx] \/17Cos[c+dx]2 (a+bsin[c+dx])
2+/Cos[c+dx]

a+b\/1—Cos[c+dx]2

2_ 2 11 5 , b2Cos[c+dx]?
>a (a -b ) AppellFl[f, ) 1: ) COS[CerX] > —] cOS[C+dX} /
4 2 4 -a?+b?
11 5 b2 Cos [c +d x]2
[\/1Cos[c+dx]2 [5 (a®-b?) AppellF1[~, —, 1, =, Cos[c+dx]?, #] _
4 2 4 -a?+b?

) 5 1 9 , b?Cos[c+dx]?
2 (2b?AppellFl|[ =, —, 2, =, Cos[c+dx]?, — | +
4’2" a4 a2 4 b?
2 2
(-a%+b?) AppellFl[E, E, 1, g, Cos[c+dx]?, w} Cos[c +dx]?
4’ 2 4 ~a2+b
(a*+b? (-1+Cos[c+dx]?)) —;[l— 3) Vb
(-a2+b2)**18 8
(1+1) Vb +/Cos[c+dx] (1+1) Vb +/Cos[c+dx]
2ArcTan |1 - | -2ArcTan|1 + ]+
<7az+b2)1/4 (—a2+b2)1/4

Log[\/—a2+b2 7(1+1‘L)\/F(fa2+b2)1/4\/Cos[c+dx] +]'LbCOS[C+dX]]7
Log[+/ -a® + b? +(1+1‘1)\/F(—a2+b2)1/4x/Cos[c+dx] +ibCos[c+dx]]

Sin[c+dx]

Problem 581: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

j ! dx
(eCos[c+dx])*? (a+bsSin[c+dx])

Optimal (type 4, 411 leaves, 13 steps):

b3/2 ArcTan [ b eCoch+d X] } b3/2 ArcTanh [ Vb eCosEc+d x] ]
(7a2+b2>1/4\/ei (7a2+b2>1/4\/?
(—a2+b2)5/4de3/2 (—a2+b2)5/4de3/2

2a~/eCos[c+dx] EllipticE[i (c+dx), 2]
(a?-b?) de?+/Cos[c+dx]
ab+/Cos[c+dx] EllipticPi[#, i (c+dx), 2]

b-+/ —a2+b?

(a? - b?) (b—\/—a2+b2 ) de~+/eCos[c+dx]

ab+/Cos[c+dx] EllipticpPi[ —22—, % (c+dx), 2] 2 (b-asinicrdx)

b++/ -a%+b?

(a2 - b?) (b+\/—a2+b2 ) de+eCos[c+dx] (a?-b?) de+eCos[c+dx]
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Result (type 6, 1186 leaves):
2Cos[c+dx] (-b+aSin[c+dx])

(a?-b2) d (eCos[c+dx])*?

1
(a-b) (a+b)d(eCos[c+dx])*?

1
Cos[c +dx]3/?

(a® +b?) (aer\/l—Cos[c+dx]2

12\/1 Cos[c+dx]? (a+bSin[c+dx])

b2 Cos[c+dx]?

(—([SGa (a* - b*) AppellFi[ =, — | Cos[c +dX]3/2J/
-a‘+b

1 7 5
—, 1, —, Cos[c+dx]*,
2 4

-l>|w

2 2 2 3 1 7 2
\/17Cos[c+dx} 7 (a®-b?) AppellF1[~, —, 1, —, Cos[c+dx]?,
4 2 4
b2 Cos [c +d x]? ) 7 1 11 5
—————————] -2|2b%AppellF1|~, =, 2, —, Cos[c+dx]?,
a2 +b? 4 2 4
b2 Cos[c +dx]? 7 3 11
#]+<7a2+b2) AppellFl]—, =, 1, —, Cos[c+dx]?,
a%+b? 4 2 4
b2 Cos[c+dx]?
#] Cos[c+dx]2) (a®+b? (1+Cos[c+dx}2))]J
—a?+b?

(1+1) /b +/Cos[c +dx]

(—a2+b2)1/4

1+1 \/F\/Cos c+dx
BT el e
- +

2ArcTan|[1 -

(S8

| - 2ArcTan|

VCos[c+dx] +ibCos[c+dx]]| +Log[~/-a%+b? +(1+J‘1)\/F(—a2+b2)1/4

VCos[c+dx] +ibCos[c+dx]] /(W(7a2+b2)1/4)

Sin[c+dx] -

1 2ab[a+b\/1—Cos[c+dx}2)
(1-Cos[c+dx]?) (a+bSin[c+dx])

3 1 7 b2 Cos[c +dx]?
({7b (a?- b2) AppellF1[>, - =, 1, =, Cos[c+dX]?, #]
2’ 2 4

a? + b?

y 3 1 7 , b?Cosfc+dx]?
-7 (a?-b?) AppellF1[~, - =, 1, —, Cos[c+dx]?, ——————
4 2 4 -a?+b?

) 7 1 11 , b?Cos[c+dx]?

2 |2b*AppellFl[~, - =, 2, =, Cos[c+dx]?, ————————| +

4 2 4 -a%+b?
b2 Cos[c +dx]?
—a?+b?

Cos[c+dx}3’/2\/1—Cos[c+dx]2

[3

] +

1
(a®-b?) AppellFl[—, =, 1, —, Cos[c+dx]?,
4

2

]

-b\\l

Cos[c+dx]?

(a?+b® (-1+Cos[c+dx]?)) |+

VCos[c+dx] VCos[crdx]
a —2Ar‘cTan[1f\E\m Cos[c+dx] }+2ArcTan[1+ﬁW Cos[c+dx] 1.
<a2_b2>1/4 (az—b2)1/4
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Log[+/a® - b? —\/Tx/F(az—bz)l/4\/Cos[c+dx] +bCos[c+dx]]| -
Log [~/ a® - b? +\E\m<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx] ]|

/

(4 V2 b32 (az _ b2) 1/4)

Sin[c+dx]?

Problem 582: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

j = dx
(eCos[c+dx])>? (a+bsSin[c+dx])

Optimal (type 4, 434 leaves, 13 steps):

5/2 \/b +/ecCos[c+dx] 5/2 \/b +/ecCos[c+dx]
b%/2 ArcTan | e | b%2ArcTanh| e ]

) (—a2+b2)7/4de5/2 ) (—a2+b2)7/4de5/2 :
2a~/Cos[c+dx] EllipticF[% (c+dx), 2]
3 (a%-b?) de?+eCos[c+dx]

ab2+/Cos[c+dx] EllipticPi[¢, i (c+dx), 2]

b-+/ -a2+b?

(a% - b?) (az—b (b—\/—a2+b2 )) de?+/eCos[c+dx]
ab?+/Cos[c+dx] EllipticPi| —22—, i (c+dx), 2]

bir/ —a2sb? 2 (b—aSin[c+dx])

(a%-b?) (asz (b+\/7a2+b2 )) de?+/eCos[c+dx] 3 (a2-b?) de (eCos[c+dx])*?

Result (type 6, 1192 leaves):
2Cos[c+dx] (-b+aSin[c+dx])

3 (a?-b2) d (eCos[c+dx])*?

1
3(a-b) (a+b)d(eCos[c+dx])>?

1

Cos[c +dx]>/? [
\/1—Cos[c+dx]2 (a+bsin[c+dx])

3 Jll 3

N |-

5
4

/[\/1Cos[c+dx}2

FNQRPN

2 (a®-3b?) [a+b\/1—Cos[c+dx}2) {[Sa (a® - b?) AppellF1]

, b?Cosf[c+dx]?
Cos[c+dx]?, ————

| VCosfc+dx]

—a?+b?
1 1 5 b2 Cos[c +dx]?
[5 (a% - b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #] -2
4 2 4 —a?+b?
5 1 9 b2 Cos[c+dx]?
[2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 -a? + b?
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5 3 9 , b?Cos[c+dx]? 5
AppellFl[ =, =, 1, =, Cos[c+dx]?, —————————|| Cos[c+dx]
4 2 4 -a?+b?
) ) ) 1 1 1
(a®+b% (-1+Cos[c+dx])?))| - ———————|=-—| b
(—a2+b2)3/4 8 8

(1+1’L> \/F\/COS[C+dX} }—ZAr‘cTan[lJr (1+1'L) \/F\/COS[C+dX}

(-a2+b2)"* (-a2+b2) %"
Log[+/-a?+b* - (1+1) b (7a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]] -
Log[+/-a*+b* + (1+1) b (—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

|+

1
Sin[c+dx] - 2ab(a+b\/1—Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dx])

b2 Cos[c +dx]?

—a?+b? ]

[[Sb (a? - b%) AppellFl[l, -
4

N |

> 2
, 1, Z, Cos[c+dx]*,

1 1
i

) w2 5 , b?Cos[c+dx]?
-5 (a% - b?) AppellF1]| =,1, =, Cos[c+dx]?, ———————
4 2 4 —a2 + b?

5 5 1 9 , b’Cosf[c+dx]?
2 |2b?AppellFl][ =, - =, 2, =, Cos[c+dx]?, ———————| +
4 2 4 -a?+b?
1 9 , b?Cosfc+dx]?
y T 1, ) COS[C+dX] 7 —
2 4 -a%+ b2

v Cos[c+dx] \/1—Cos[c+dx12

|+

(a - b?) AppellF1|

]

H |

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

\E\/F\/Cos[c+dx] \E\/F\/Cos[c+dx]
| +2ArcTan[1+

<327b2>1/4 <327b2>1/4
Log[~/a?-b% -2 /b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]| +
Log[+/a2-b? +v2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]]

-2ArcTan[1- ] -

[a

/

(42 Vb (a2-b%)*")

Sin[c+dx]?

Problem 583: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J ! dx
(eCos[c+dx])”? (a+bsSin[c+dx])

Optimal (type 4, 486 leaves, 14 steps):
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b7/2 ArcTan [ /b /eCos[c+dX] } b7/2 ArcTanh [ b eCoch+d X] ]
(7az+b2>1/4\/? (7az+b2>1/4\/?
(7a2+b2)9/4de7/2 (7a2+b2>9/4de7/2

2a (3a%-8b2) VeCos[c+dx] EllipticE[% (c+dx), 2]

+

5 (a2 -b?)*de*~/Cos[c+dx]

ab3+/Cos[c+dx] EllipticPi[—22— 1 (c+dx), 2
{bfm’ (e rdx). 2]

(az—bz)2 <b7\/7a2+b2 ) de3+/eCos[c+dx]
ab’+/Cos[c+dx] EllipticPi| —22—, 2 (c+dx), 2]
b+~ —a2+b?

(az—bz)2 (b+\/—a2+b2 ) de3+/eCos[c+dx]

2 (b-asinfc+dx])

2 (5b°+a(3a2-8b?) Sin[c+dx])
.

5 (az—bz)zde3\/eCos[c+dx]

5(a?-b%) de (eCos[c+dx}>5/2

Result (type 6, 1275leaves):
1

5 (a—b)2 (a+b>2d (eCos[c+dx])7/2

1
Cos[c+dx]7/?

(3a*-8a’b”-5b*)
12\/1-cOs[c+de2 (a+bsin[c+dx])

(a+b\/1—Cos[c+dx12

7
- [(SGa (a - b?) AppellF1| ,1, —, Cos[c+dx]2,

1

)

B w
N |

b2 Cos[c +dx]?

P }Cos[c+dx}3/2]/
-a‘+b

[7 (a® - b?) AppellF1]

\/1—Cos[c+dx]2

1 7 , b?Cos[c+dx]?
, —» 1, —, Cos[c+dx]~, —] -
2 4

3
4 a2+ b?

) 7 1 11 , b?Cos[c+dx]?
2 |2b%AppellFl|[—, =, 2, =, Cos[c+dx]?, ————————] +
4 2 4 —a2+b?
7 3 11 b2 Cos[c+dx]?
(-a®+b?) AppellF1][~, =, 1, —, Cos[c+dx]?, #}
4 2 4

-a?+b?
Cos[c+dx]2J (a% + b? (—1+Cos[c+dx]2))J] -

(1+1) /b +/Cos[c +dx]
2 ArcTan|1 -

(—a2+b2)1/4
1+i) /b \/Cos[c+d

1+< +1>< a2 b2>1[/4Jr a }—Log[vfa2+bz 7(1+j>\/F(7a2+b2)1/4
-a‘ +

VCos[c+dx] +ibCos[c+dx]] +Log[~/-a%+b? +<1+Ji)\/?<—a2+b2)1/4

IS8

| -2ArcTan|
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VCos[c+dx] +ibCos[c+dx]]

Sin[c+dx] -

|/
1

2 (3a’b-8ab?) [a+bJ1—Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dx])

3 1 7 b2 Cos[c +dx]?2
(7b (a? - b?) AppellF1[~, - =, 1, —, Cos[c+dx]?, #}
4" 2 4

—a?+b?
Cos[c+dx]3/2\/1—Cos[c+dx}2)/
3 1 7 b% Cos[c+dx]?
[3 -7 (a®-b?) AppellF1|~, - =, 1, —, Cos[c+dx]?, #} +2
4 2 4 ~a2+ b2
5 7 1 11 , b?Cos[c+dx]?
2b AppellFl[*, -—, 2, —, Cos[c+dx]~, —] +
4 2 4 -a?+b?
7 1 11 b2 Cos[c+dx]?
(a>-b?) AppellFi[—, =, 1, =, Cos[c+dx]?, #]
4 2 4 —aZ + b?
Cos[c+dx12) (a*+b* (-1+Cos[c+dx]?)) | +
V2 Vb v Cos[c+dx V2 Vb v/Cos[c+dx
a|-2ArcTan[1- [c+dx] | +2ArcTan[1 + [c+dx] |+
(a?-b2)** (a?-b2)**

Log[+/a* - b? —\/Tﬁ(az—bz)l/“\/Cos[Cerx] +bCos[c+dx]] -
Log[+/a* - b? +\/7W(a2—b2)1/4\/Cos[c+dx] +

bCos[c+dx]} /(4\/7b3/2 (az—b2)1/4) Sin[c+dx]2| +

2Sec[c+dx]? (-b+aSin[c+dx])
5 (a% - b?)
2Sec(c+dx] (5b>+3a*Sin[c+dx] -8ab?Sin[c+dx])

5 (aszz)z

+

(Cos[c+dx]4

/1

(eCos[c+dx1)7/2>

Problem 584: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

dx

J(eCos[c+dx}>ll/2
(

a+bSin[c+dx])2

Optimal (type 4, 543 leaves, 15steps):
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b eCoch+d X] ] 93 (—32 . b2> 5/4 e11/2 ApcTanh { Vb eCos[/c+d X] }
(-a?+b2) ¥4 e (-a?+b2) V4 e

2b1/24g 2b1/24g
3 (21a*-28a%b? + 5b*) e®+/Cos[c+dx] EllipticF[J (c+dx), 2]
7b%d+/eCos[c+dx]
2 2 2\2 6 . . . 2b
9a” (a®-b?)*e®+/Cos[c+dx] EllipticPi|——————, — (c+dX), 2] /
b-+/-a%+b?
(st [az—b(b—x/—a2+b2) d+veCos[c+dx]
2 2 2\2 .6 0 0 . 2b 1
9a” (a’-b?)®e®+/Cos[c+dx] EllipticPi|—————, = (c+dX), 2]
b+ -a2+b?
2 b® [az—b(b+xl—a2+b2J]d\/eCos[c+dx]

9a (—a2+b2>5/4 e/2 ArcTan |

+

N | =

+

N

+

9e3 (eCos[c+dx])5/2 (7a-5bSin[c+dx]) e (eCos[c+dx])9/2
35 b3 d bd(a+bSinfcrdx])
3e5+/eCos[c+dx] (21a (a2-b?) -b (7a%-5b?) Sin[c+dx])
7b°d

Result (type 6, 2230 leaves):
1
70 b°> d Cos[c +dx]11/2

(eCos[c+dx])™?

1

- 2 (70a’b-93ab’) [a+b\/1—Cos[c+dx]2)
\/17Cos[c+dx]2 (a+bsin[c+dx])

B

5 , b2Cos[c+dx]2
, 1, —, Cos[c+dx]*, —} \Cos[c+dx]
4

—a?+b?

/

AR
N R

( [5 a (a®-b?) AppellF1]|

1 5
[\/1—Cos[c+dx}2 [5 (a*-b%) AppellF1[—, =, 1, =, Cos[c+dx]?,
2

4

ENII

b2 Cos[c+dx]? 5 5 1 9 5
—————————] -2|2b%AppellF1| =, =, 2, =, Cos[c+dx]?,
~a? 4 b2 4" 2 4
b2 Cos[c+dx]? 5 3 9
#] + (-a?+b?) AppellF1[—, =, 1, =, Cos[c+dx]?,
—a? 4 b? 4" 2 4
b2 Cos[c+dx]?
%] Cos[c+dx}2) (a>+b? (—1+Cos[c+dx}2>)]—
-a‘+b

(1+1) Vb +/Cos[c+dx]

(a2 + b2) /4

Sl il

(-a2+p2)>* 18 8 -

2ArcTan|1 -

1+ b /C d
(10 8) Wb VeosTerdn) ) oo et -

(~a?+b?)1/2

(1+1) Vb (-a®+b?)**+/Cos[c+dx] +ibCos[c+dx]]-Log[~-a%+b* +

2ArcTan |1+
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JSin[c+dx] +

(1+14) Vb (—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]

1

\/1—Cos[c+de2 (-1+2Cos[c+dx]?) (a+bSin[c+dx])
(140a°b - 147 ab?)

Cos[2 (c+dx) |

(1+i) /b +/Cos[c+dx] }

<faz+b2) ya

(a+b\/1—Cos[c+dx}2

(i - i) (-2a2+b?) ArcTan|[1 -

p3/2 (—32 n bz) 3/4

(1+1) Vb +/Cos[c+dx] }

(-a2+b2) ¥4

(%— i) (-2a?+b?) ArcTan[1+

+

4~/Cos[c+dx]
n

b

p3/2 <7a2 . b2> 3/4

1 5 , b’Cosf[c+dx]?
, 1, —, Cos[c+dx] ,—]x/Cos[c+dx] /
4

2 —a? +b?

3

N

(10 a (a%-b?) AppellF1|

1 1 5
[\/1—Cos[c+dx]2 [5 (a®>-b%) AppellF1[~, =, 1, =, Cos[c+dx]?,
4’ 2 4
b2 Cos[c +dx]? 5 5 1 9 5
——————————] -2 |2b%AppellF1[~, =, 2, =, Cos[c+dx]?,
-a?+b? 4 2 4
b2 Cos[c +dx]? 5 3 9
#} + (-a®+b?) AppellF1| =, =, 1, —, Cos[c+dx]?,
—a?+ b2 4 2 4
b2 Cos[c +dx]?
#})Cos[c+dx]2 (a*+b? (-1+Cos[c+dx]?))| -
—a2+ b2

1 9 5
—, 1, —, Cos[c+dx]*,
2 4 —a?+ b2

/(5\/1-Cos[c+dx}2

9 2
, 1, —, Cos[c+dx]*,
4 -aZ+b?

2 2
(363 (a®-b?) AppellFl[Z, b%Cos[c+dx]®,

Cos[c+dx]°/?

bZCos[c+dx]2] 5

3

[9 (a® - b?) AppellF1]|

n Bu
N

(o}

2

13 b2 Cos[c +dx]?
(2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a*+b?)

4 2 4 -a?+b?
9 3 13 , b?Cos[c+dx]? 5
AppellFl|~, =, 1, —, Cos[c+dx]?, ———————— || Cos[c+dx]
4 2 4 —a% +b?
1
(a® +b? (—1+Cos[c+dx}2)))+ ([,_E] (-2a%+b?) Log[+/-a%+b? -
4 4

<1+j>\/F(_az+b2)1/4m+jbCos[c+dx}])/(b3/2(_aZ+b2)3/4)_
(23] (2o 002) og[ a0 « (13 VB (- 0 02) ComTeranT -

4 4
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ibCosfc+dx] | /(b”2 (—a2+b2)3/4) Sin[c+dx] -

1

2 (35a% - 126 a> b* + 75 b*)
(1-Cos[c+dx]?) (a+bSin[c+dx])

(a+b\/17Cos[c+dx}2

b2 Cos[c +dx]?

]

2 2 11 > 2
5b (a*-b*) AppellF1[—, ,1, =, Cos[c+dx]?,
4’ 2 4

—a% +b?
VCosic+dx] /1 Cosic+dx]? /
1 1 5 b2 Cos[c +dx]?
[[5 (a2 - b?) AppellF1[=, - =, 1, =, Cos[c+dx]?, #] o
4’ 2 4 a2, b2

5 5 1 9 , b2Cos[c+dx]?2
2b2AppellFi[ >, - =, 2, =, Cos[c+dx]?, ———————
4 2 4 —a?+b?

|+

2 2
(a®-b?) APP611F1[Z, %, 1, 3, Cos[c+dx]?, bc‘:++bjx]}
COS[C+dXJ2J (a*+b? (-1+Cos[c+dx]?)) | +
a |-2ArcTan|1- ﬁﬁm] +2ArcTan[1+ ﬁﬁm] )
(a2 -b2) " (a2 - b2) /4

Log[+/a?-b* -v/2 Vb (a®-b?)"*~/Cos[c+dx] +bCos[c+dx]] +Log|
NE +\/7\/F(a2—b2)1/4\/Cos[c+dx} +bCos[c+dx] | J/

(42 Vb (a2-b7)>")

Sin[c+dx]?| +

Q |k

2aCos |2 (c+dx”
5b3

(eCosc+dx])*?sec[c+dx]®

(-28a%+17b?) Sin[c +d x]
14 b4
(—a2+b2>2

b* (a+bSin[c+dx])

Sin[3 (c+dx) |

14 b?

Problem 585: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

9/2

dx

J (eCos[c+dx])
(a+bSin[c+dx])2
Optimal (type 4, 459 leaves, 14 steps):

[\m e Cos[c+dx] ]
(-a2+b?) V4 e
2 b9/2 d N 2 b9/2 d

7 (5a®-3b?) e*"JeCos[c+dx] EllipticE[7 (c+dx), 2]
5b*d~/Cos[c+dx]

7a? (a? - b?) e5+/Cos[c+dx] EllipticPi| —2%—, X (c+dx), 2]
bf-a2ib2 2

2 b5 (b—\/—aZer2 ) d+eCos[c+dx]

[\/F e Cos [c+d x] }

7a (-a%+b?) 3/4 09/2 ppcTan
(-a?ub2) V4 Ve

7a (-a%+b?) 3/4 9/2 pApcTanh

2 (22 B2 5\/7 s ~DA 2b 1
7a? (a%-b?) e®~/Cos[c+dx] E111pt1cP1[b+ _az+b2,2(c+dx),2]
\ N
2b5(b+\/—a2+b2)d\/eCos[c+dx]
7e3(eCos[c+dx])3/2(5a—3bSin[c+dx}> e(eCos[c+dx])7/2
15b3d bd (a+bSin[c+dx])

Result (type 6, 1229 leaves):
1
10b3dCos[c+dx]%?

1

7 (eCos[c+dx])??

ab (aer\/17Cos[c+dx]2

6\/1—Cos[c+dx]2 (a+bsSin[c+dx])

- 1 7 , b*Cos[c+dx]?
-||56a (a —b)AppellFl[ , —,1, -, Cos[c+dx]?, ——————
2 4 —a2+b?

] Cos[c+dx]3/2J/

»|w

1 7
(\/1Cos[c+dx}2 (7 (a® - b?) AppellF1[~, ~, 1, —, Cos[c+dx]?,
4

2

»jw

b2 Cos[c +dx]? 5 7 1 11 5
————————] -2 |2b%AppellF1|~, =, 2, —, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c+dx]? 7 3 11
#] + (-a?+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
-a%+b? 4 2 4
b2 Cos[c+dx]?
%] Cos[c+dx}2) (a®+b? (1+Cos[c+dx}2>)]]
-a‘+b
. (1+1) Vb v/Cos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(_a2+b2)1/4

14 (1+jl) Wm] 7Log[m— (1+J'l) Vb (—a2+b2)1/4

(—az+b2)1/4




286 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

VCos[c+dx] +ibCos[c+dx]]| +Log[+ -a’+b? +(1+1‘1)W(—a2+b2)1/4
v/ Cos[c+dx] +jbCos[c+dx]]] /(\/F(_az+b2)1/4)]sin[c+dx]_

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (5a*-3b?) (a+b\/17Cos[c+dx]2

b2 Cos[c+dx]?

—a?+b? ]

3 1 7
[7b (a®-b?) AppellF1[~, - —, 1, —, Cos[c+dx]?,
4 2 4

/

3 1 7
-7 (a® - b?) Appe11F1[Z, - 1, L Cos[c+dx]2,

Cos[c+dx}3/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?
—a?+b?
b? Cos[c+dx]?
—a2+b? }+
, b?Cos[c+dx]?2

11
—,1, —, Cos[c+dx]?, —}
2 4 -a%+b?

]+

[3

2 7 11 2
2 |2b? AppellF1| —, , 2, —, Cos[c+dx]?,
4 4

N |

(a® - b?) AppellF1|

)

F N

Cos[c+dx]?

(a2+b2 (—1+COS[C+dX]2)> +

\E\/F\/Cos[cndx] \E\/F\/Cos[cmdx]
} JrZAr‘c:Tan[lJr

(asz2>1/4 (asz2>1/4
Log[+/a2-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a?-b? +v/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

-2 ArcTan [1 -

|+

[a

/

(4\/7b3/2 (az—b2)1/4) Sinfc+dx]?

1
L=
d

4acCos[c+dx]

3b3

(eCos[Cerx])g/2 14

Sec[c+dx +

a?Cos[c+dx] -b2Cos[c+dx]

b (a+bSin[c+dx])

Sin|2 (c+dx)}
5 b?

Problem 586: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(eCos[c+dx])"?
J( dx

a+bSin[c+dx])2

Optimal (type 4, 473 leaves, 14 steps):
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/b C +d
5a (-a?+b?)Y*e”/2 ArcTan| ecosfendx] ]
(-a2.67) ¥ e

b C +d
5a (—a2+b2)1/4e7/2Ar‘cTanh[r eCoslcrdx]

(~a2+b?) ¥4 e
2 b7/2 d -

2b7/2d
5(3a%-b?) e*/Cos[c+dx] EllipticF[> (c+dx), 2]

3b4*d+/eCos[c+dx]
5a? (a%-b?) e*~/Cos[c+dx] EllipticPi[$, % (c+dx), 2]

b-+/ -a2+b?

2b* (az—b (b—\/—a2+b2 )) d+eCos[c+dx]
5a? (a?-b?) e*~/Cos[c+dx] EllipticPi| —2%—,  (c+dx), 2]
b++/ —a?+b? 2
b++-a?+b? )) d+vecCos[c+dx]
5e3+veCos[c+dx] (3a-bSin[c+dx])

2 b* (asz

e (eCos[c+dx])®?

3p3d bd(a+bSin[c+dx])

Result (type 6, 2156 leaves):

(e Cos[c+dx])7/2 Sec[c+dx]3 (—ZSin;;;dM b3 (a+b22i7nb[zc+dxj))
d
1 1
(eCosfc+dx])”? |-
6b3dCos[c+dx]7/?

J17Cos[c+dx]2 (a+bsin[c+dx])

8ab (a+b\/1—Cos[c+dx]2

[(Sa (a* - b?) AppellF1[—, 1, 1, =,
2

/(x/1Cos[c+dx}2

2 2 1 11 5 , b2Cos[c+dx]?2
5 (a® - b®) Appe F1[4, 2,1, 4,Cos[c+dx] , —

—a?+b?

I

, b?Cosfc+dx]?
Cos[c+dx]?, ——————

| VCosfc+dx]

—a?+b?

| -2

5 1 9 b2 Cos[c +dx]?
[2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 -a% + b?
5 3 9 , b?Cos[c+dx]2 5
AppellFl[ =, =, 1, =, Cos[c+dx]?, — || Cos[c+dx]
4 2 4 -a?+b?
1 1 i
(a? + b2 (—1+Cos[c+dx]2))J—7(——1)\/b
(-a2+b2)*4 18 8

(1+1) Vb /Cos[c+dx]
2 ArcTan|1-

| -2ArcTan|1 + (1+1) /b ~/Cos[c+dx]

(~a?+b2) (~a?+b2)

Log[+/-a?+b? - (1+i) b (-a?+b?)Y*+/Cos[c+dx] +ibCos[c+dx]] -

Log[+/-a*+b? + (1+i) Vb (-a*+b?)"*+/Cos[c+dx] +ibCos[c+dx]]

|+

]

| 287



288 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

1

Sin[c+dx] +

\/1—Cos[c+dx}2 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

6ab [a+b\/17Cos[c+dx]2 Cos[2 (c+dx)]

(l jl*) (—2a2+b2) Ar‘cTan[l— mj)ﬁ\/m]

- (-a2+b2)1/’4

p3/2 <—a2 i b2> 3/4

(1+1) /b +/Cos[c+d X] ]

(2- %] (-2a%+b%) ArcTan[1+ ,
2 2 (-a2sb2) Y/ 4+/Cos[c+dx]
+ +
b3/2 (—az+b2)3/4 b
Sy 11 5 , b2Cos[c+dx]?2
10a (a*-b )AppellFl[—, ~,1, =, Cos[c+dx]?, #} v Cos[c+dx] /
4" 2 4 —aZ+b

1 5 )
, —» 1, —, Cos[c+dx]~,
2 4

ENII

{\/1Cos[c+dx}2 (5 (a® - b%) AppellF1|

b2 Cos[c+dx]? 5 5 1 9 5
—————————] -2|2b%AppellF1| =, =, 2, =, Cos[c+dx]?,
—aZ+b? 4 2 4
b2 Cos[c+dx]? 5 3 9
#] + (-a?+b?) AppellF1[ =, =, 1, =, Cos[c+dx]?,
-aZ+b? 4 2 4
b2 Cos[c+dx]?
#] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
—a+b?

9 , b?Cos[c+dx]?
, 1, =, Cos[c+dx]?, ————————|
4

3
—a% +b?

/[5\/1Cos[c+dx]2

[36 a (a®-b?) AppellF1]|

RS
N |

Cos[c+dx]°?

y 5 1 9 , b?Cos[c+dx]?
9 (a®-b?) AppellF1[~, ~, 1, =, Cos[c+dx]?, ————————| -
4 2 4 -a?+b?
9 1 13 b2 Cos[c +dx]?
2 {2 b2 AppellF1[~, =, 2, —, Cos[c+dx]?, #] + (-a?+b?)
4 2 4 —aZ + b2

9

3 13 , b?Cos[c+dx]?2
AppellFl[f, —, 1, —, Cos[c+dx]~, —}
2 4

—aZ+b?
(a® +b? (—1+Cos[c+dx]2))J + [(1—3) (-2a*+b?) Log[+/-a%+b? -
4 4
(1+1‘1)W(7a2+b2)1/4\/Cos[c+dx} +]'1bCOS[C+dX]} /(b3/2<—a2+b2>3/4)—
[(l—j) (-2a%+b?) Log[+/-a®+b? +(1+1‘1)\/F(—a2+b2)1/4\/Cos[c+dx] +

4 4

Cos[c+dx]?

IN

ibCos[c+dx]] /(b3/2(7a2+b2)3/4) Sinfc+dx] -
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1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (3a*-5b?) (a+b\/17Cos[c+dx]2

]

y 1 1 5 , b?Cosf[c+dx]?
5b (a®-b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, ————————
4 2 4 -a?+b?

/

5 , b?Cos[c+dx]?
,1, =, Cos[c+dx]?, ———
2 4 —a2 + b?
b2 Cos[c+dx]?

v/ Cos[c+dx] \/1—Cos[c+dx}2

[(—5 (a% - b?) AppellFl[l, 2
4

|+
]+

2 s 1,32 2
2 |2b? AppellF1| =, ,2, =, Cos[c+dx]2,
4

2 4 —a%+b?

5 1 9 b2 Cos[c+dx]2
(a* - b?) AppellF1[ =, =, 1, =, Cos[c+dx]?, #]

4 2 4 —a?+b?

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

ﬁ\/?\/Cos[c+dx] ﬁ\/?\/Cos[c+dx]
- | +2ArcTan[1+

<327b2>1/4 <327b2>1/4
Log[~/a?-b% -2 +/b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]| +
Log[+/a2-b? +v2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]]

-2ArcTan[1 ] -

(a

/

(4\/7\/F(a2—b2)3/4) Sin[c+dx]?

Problem 587: Result unnecessarily involves higher level functions.

])5/2

dx

J (eCos[c+dx

(a+bSin[c+dx])?

Optimal (type 4, 390 leaves, 13 steps):
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3aed/2 Ar‘cTan[ﬁ zeczo)sl[f;d_x] | 3ae¥? Ar‘cTanh{ﬁ Zec:))sl[;;d_x] ]
_aZip2\ Y e -a‘+b%) 7 e
2b%/2 (-a%+b2) 4 d _ 2b%/2 (-a%+b2) 4 d i

3e2+/eCos[c+dx] EllipticE[i (c+dx), 2]
b2d+/Cos[c +dx]
3a%e3+/Cos[c+dx] EllipticPi[$, i (c+dx), 2]

b-~/ -a+b?

2 b3 (b—\/—a2+b2 ) d+eCos[c+dx]

3a?e’+/Cos[c+dx] EllipticPi[ —22—, % (c+dx), 2] e (e Cos(crdx] |

b++/ —a2+b?

+

2 b3 (b+\/—a2+b2)d\/eCos[c+dx] bd (a+bSin[c+dx])
Result (type 6, 617 leaves):
(eCos[c+dx])>?Sec[c+dx]
~ bd(a+bsin[c+dx])
1
bdCos[c+dx]>? (1-Cos[c+dx]?) (a+bSin[c+dx])

3 (eCos[c+dx])*?

1 7 5
, 1, —, Cos[c+dx]*,
4

/

bZCos[c+dx]2]
- | +

(aer\/l—Cos[c+dx]2 [7b(a2—b2)Appe11F1[z,—
4

b2 Cos[c+dx]?

- ]Cos[c+dx]3/2\/1—Cos[c+dx]2
-a‘+b

3 |-7 (a® - b?) Appell 3.1 ? 2
ppellF1[ =, - =, 1, —, Cos[c+dx]?,
4 2 4 -a?+b?
bZCos[c+dx]2}
2 MOSLEFEA g,

2 7 1 11 2
2 |2b? AppellFl| -, , 2, —, Cos[c+dx]?,
4 4

2 —a%2+b?

7 1 11 b2 Cos[c +dx]?
(a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #}

42 4 -a?+b?

Cos[c+dx]? (a2+b2 (—1+COS[C+dX]2)> +

\/2 /b +/Cos[c+dx] A2 /b +/Cos[c+dx] ]
.

} + 2 ArcTan [1 +
(a27b2>1/4 <a27b2>1/4

Log[+/a2-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a?-b? ++/2 V/b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

-2 ArcTan [1 -

-
/

(4\/7b3/2 (az—b2)1/4) Sin[c+dx]?
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Problem 588: Result unnecessarily involves higher level functions.

])3/2

dx

J (eCos[c+dx

(a+bSin[c+dx])2

Optimal (type 4, 404 leaves, 13 steps):

/b +/eCos[c+dx] ]
(—a2+b2)1/’4ﬁ

2b%2 (-a2+b?)**d

ae¥2ArcTan|

[ A/b /e Cos[c+dx]

(Cateb?) V1 e ] e \/Cos[c +dXx] EllipticF[i (c+dx), 2]

ae?’2 ArcTanh

+

2032 (—az+b2)3/4d b2d+/eCos[c+dx]
a?e?~/Cos[c+dx] EllipticPi| —22—, 1 (c+dx), 2|
b-+/ -a?+b? 2

2b? (az—b (b—\/—a2+b2 )) d+veCos[c+dx]

a?e?+/Cos[c+dx] EllipticPi[ —22——, 2 (c+dx), 2]
bif-atib? 2 evecCos[c+dx]

207 (a2 b [b+\/~a? b7 || d"/eCos[crdx] bd (a+bSin[c+dx])

Result (type 6, 614 leaves):
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(eCos[c+dx

~ bd(a+bsin[c+dx])

})3/25ec[c+dx]

1
bdCos[c+dx]*2 (1-Cos[c+dx]?) (a+bSin[c+dx])

3/2

(eCos[c+dx])

(a+b\/17Cos[c+dx]2

2 42 11 5 2
5b (a b)AppellFl[ , ,1, =, Cos[c+dx]2,
4 2 4

/

1 1 5 b2 Cos[c +d x]?
[(—5 (a2 - b2) AppellF1[=, - =, 1, =, Cos[c+dx]2, #] .
4 2 4 -a? + b?
5 5 1 9 , b?Cosf[c+dx]?
2 |2b%AppellF1][ =, - =, 2, =, Cos[c+dx]?, ———————| +
4 2 4 -a?+b?

5 1 9 b2 Cos[c +dx]?
(a®-b?) AppellF1[=~, =, 1, =, Cos[c+dx]?, #]]
2 4 ~a?+b?

b2 Cos[c +dx]?

—a?+b?

| VCos[c+dx] \/l—Cos[c+dx]2

IN

Cos[c+dx]?| (a®+b* (-1+Cos[c+dx]?))| +

\/?\/Fx/Cos[c+dx] \/?\/Fx/Cos[c+dx]
| +2ArcTan|1 +

(a2 -b2) %" (a2 -b2) %"
Log[+/a®?-b? -2 Vb (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]] +
Log[+/a® - b? +\/7\/F<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx]] ]/

-2ArcTan|1 - ] -

(a

(4ﬁ\m(a2—b2)3/4) Sinf[c+dx]?

Problem 589: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J \ecCos[c+dx]
(

a+bSin[c+dx])2

dx

Optimal (type 4, 422 leaves, 13 steps):
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/b /eCos[c+dX]
a+/e ArcTan| e ]

2+/b (-a2+b%)**d

\/b eCos[c+dx]
a+e ArcTanh| G ] eCos[c+dx] EllipticE[> (c+dx), 2]
+

2+/b (-a2+b?)**d (a?-b?) d+/Cos[c+dx]

a?e~/Cos[c+dx] EllipticPi| —22—, % (c+dx), 2]
b-+/ -a?+b?

2b (a2 - b?) (b—\/—a2+b2 ) d+eCos[c+dx]

+

a?e~/Cos[c+dx] EllipticPi| —2°%—, % (c+dx), 2]

b/ a2ib2 2 b (eCos[c+dx])3/2
.

2b (a2 - b?) (b+\/fa2+b2 ) d+/eCos[c+dx] (a?-b*) de (a+bSin[c+dx])

Result (type 6, 1182 leaves):
bCos[c+dx] veCos[c+dXx] 1

+

(-a?+b%)d (a+bSin[c+dx]) 2 (a-b) (a+b) d+/Cos[c+dx]

1

\VecCos[c+dx]

a (aer\/l—Cos[c+dx]2

6\/1—Cos[c+dx]2 (a+bsin[c+dx])
3.1 7 b% Cos[c+dx]?
([56a (a® - b?) AppellF1[~, =, 1, —, Cos[c+dx]?, #] Cos[c+dx]3/2J/
4" 2 4 -a%+b?

3 1 7
[\/1—Cos[c+dx}2 (7 (a*-b%) AppellF1[ =, —, 1, —, Cos[c+dx]?,
4’ 2 4
b? Cos[c +d x]? 5 7 1 11 5
————————] -2|2b%AppellF1|~, —, 2, —, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c +dx]? 7 3 11
#] + (-a®+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
-a?+b? 4 2 4
b2 Cos[c +dx]?
#] Cos[c+dx]2) (a*+b? (—1+Cos[c+dx}2>)]) -
-aZ + b2
(1+i) Vb v/Cos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(—a2+b2)1/4

Pt ORI ) T (14) VB (-]

(—a2+b2)1/4
VCos[c+dx] +ibCos[c+dx]]| +Log[+-a?+b? +(1+1‘L)\/F(—a2+b2)1/4
v Cos[c+dx] +ibCos[c+dx]]} /(\/F(—a2+b2)1/4)JSin[C+dX]_

1

2b [a+b\/1—Cos[c+dx}2)
(1-Cos[c+dx]?) (a+bSin[c+dx])
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]

) 2 3 1 7 , b?Cos[c+dx]?
7b (a -b )AppellFl{—, -—, 1, —, Cos[c+dx], ——
4 2 4 —a% +b?

/

3 1 7
-7 (a*-b?) AppellFl[Z, —;, 1, 4—, Cos[c+dx]?,

Cos[c+dx}3/2\/17Cos[c+dx]2

b2 Cos[c+dx]?
~aZ+b?

b2 Cos[c +dx]?

] +

[3

|+

2 sz 1 11 2
2 [2b%AppellF1[—, , 2, —, Cos[c+dx]?,
4

2 4 —a%+b?
7 1 11 b2 C dx]?

(a®-b?) AppellF1[~, —, 1, =, Cos[c+dx]?, M}
4 2 4 -a?+b?

Cos[c+dx]?| (a®+b* (-1+Cos[c+dx]?)) |+
V2 Vb +vC d V2 Vb +vC d
a|-2ArcTan[1- 05L€dX] 1y arcTan[1+ osfexdx] y,
(az_b2>1/4 <a2_b2)1/4

Log[+/a?-b? -2 V/b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a® - b? +\/7\/F<a2—b2)1/4x/Cos[c+dx] +bCos[c+dx] ]|

/

(4\/7b3/2 (az—b2)1/4) Sin[c +dx]?

Problem 590: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1

J\/eCos[c+dx] (a+bSin[c+dx])2

Optimal (type 4, 429 leaves, 13 steps):

dx

[W e Cos[c+dx] ]
(—a2+b2)1/”4ﬁ

2 (-a2+b?)"*de

Vb \/eCos[c+dx]
3a+/b ArcTanh| (Cateb?) V4 e ] ) v/Cos[c +dx] EllipticF[i (c+dx), 2]

3a+b ArcTan

+

2 (-a?+b2)"*d/e (a?-b?) d+/eCos[c+dx]
\/7 . . . 2b l
3a2+/Cos[c +dx] Elllptlcpl{ib, T (c+dx), 2]

2 (a?-b?) (a?-b [b-+/-a?+b? || dveCos[c+dx]

3a2+/Cos[c+dx] EllipticPi[¢, i (c+dx), 2]
bef-a2eb? 2 b+ eCos[c+dx]

N
2 (a2 - b?) (az—b (b+\/—a2+b2 )) d+eCos[c+dx] (a?-b*)de (a+bSin[c+dx])
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Result (type 6, 1181 leaves):
b Cos[c+dx]
'

(a2-b?) dVeCos[c+dx] (a+bSin[c+dx])
1

= \VCos[c+dx] |-
2 (a-b) (a+b)d+eCos[c+dx] \/1 Cos[c+dx]? (a+bSin[c+dx])

1
e 1:
2

5
g
4

4a (aer\/17Cos[c+dx]2 [(Sa (a® - b%) AppellF1[—,

b2C dx]?
2, Blosle At enrax | / [\/1cO5[c+dx}2

)/

Cos[c+dx]*, at b
1 1 5 b2 Cos[c +dx]?
[5 (a2 - b2) AppellF1[=, =, 1, =, Cos[c +dx]2, #] -2
4" 2 4 ~a2+ b2
5 1 9 b2 Cos[c +dx]?
(2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a?+b?)
4" 2 4 -aZ+b?
5 3 9 , b?Cos[c+dx]? 5
AppellF1[~, =, 1, =, Cos[c+dx]?, — || Cos[c+dx]
4 2 4 —aZ + b2
) ) ) 1 1 1
(a?+b? (-1+Cos[c+dx]?))|-——————|=-—|+b
(—a2+b2)3/4 8 8
(1+1) Vb +/Cos[c+dx] (1+1) Vb +/Cos[c+dx]
2Ar‘cTan[1— }—2Ar‘cTan[1+ ]+
(—a2+b2)1/4 (—a2+b2)1/4

Log[+/ -a® + b? —<1+i)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]] -

Log[+/-a?+b? + (1+i) Vb (-a*+b?)"*+/Cos[c+dx] +ibCos[c+dx]]

1
Sin[c+dx] + 2b(a+b\/17Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dXx]

5 b2 Cos[c+dx]?
,1, —, Cos[c+dx]?, —]
—a?+ b2

4
b2 Cos[c +dx]?

v/ Cos[c+dx] \/l—Cos[c+dx}2
2, 208 C X

e (a2 p2 11035
5 (a® - b?) AppellFi[~, , 1, =, Cos[c+dx]2?,
4 2 4 —aZ+b?

N |-

[[Sb (a®-b?) AppellFl[l, -
4

bZCos[c+dx}2]
- | +

2 > 1,9 2
2 |2b? AppellF1| =, , 2, =, Cos[c+dx]?,
a’ 2" 7 a ~a? 4 b?
bZCos[c+dx}2]

), 5 1 9
(a —b)AppellFl[f ~,1, =, Cos[c+dx]2,
4" 2 4 —a?+b?
Cos[c+dx]? (a2+b2<—1+COS[C+dX]2)> +

V2 Vb /Cos[c+dx] V2 Vb /Cos[c+dx]
| +2ArcTan|1 + |-
<a27b2)1/4

-2 ArcTan [1 -
<a2 _ b2> 1/4
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Log[+/a® - b? —\/7\/F<a2—b2)1/4\/Cos[c+dx] +bCosf[c+dx]]|+
Log [~/ a® - b? +\E\m<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx] ]|

/

(42 Vb (a2-b%)*")

Sin[c+dx]?

Problem 591: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

j ! dx
(eCos(c+dx])*? (a+bsSin[c+dx])?

Optimal (type 4, 492 leaves, 14 steps):
\/b +/ecCos[c+dx] ] /b /e Cos[c+dx] ]
(faz+b2) 1/4 \/? (—a2+b2) 1/4 \/?
_ + _
2(—a2+b2)9/4de3/2 2(—a2+b2)9/4de3/2
(2a%+3b?) \eCos[c+dx] EllipticE[i (c+dx), 2]
(az—bz)zdeZ\/Cos[c+dx]

5a2b+/Cos[c+dx] EllipticPi[$, > (c+dx), 2]
b-+/ -a2+b? 2

2 (az—bz)2 (b—\/—a2+b2 ) de+eCos[c+dx]
5a?b+/Cos[c+dx] EllipticPi| —22—, i (c+dx), 2]

5ab®2ArcTan| 5ab3/2 ArcTanh|

b++/ -a+b?
+
2 (az—bz)2 (ber/—aZer2 ) de+/eCos[c+dx]
b S5ab- (2a?+3b?) Sin[c+dx]

(a2-b?) de~/eCos[c+dx] (a+bSin[c+dx]) (az—bz)zde\/eCos[c+dx]

Result (type 6, 1260 leaves):
1

2 (a-b)* (a+b)?d (eCos[c+dx])>?

1

3/2
]

Cos[c+dx (2a°+8ab?)

12Jl—Cos[c+dx]2 (a+bsin[c+dx])

(aer\/17Cos[c+dx]2

1 7
- [[SGa (a® - b?) AppellF1[~, =, 1, —, Cos[c+dx]?,
4

2

Sw

2 2
M} Cos[c+dx}3/2]/ \/1—(Zos[c+dx]2

—a?+b?

7 , b?Cos[c+dx]?
,1, =, Cos[c+dx]?, ——————| -
4 -aZ+b?

)

[7 (a® - b?) AppellF1]|

b jw
N |
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) 7 1 11 , b?Cos[c+dx]?
2 |2b?AppellFl|~, =, 2, —, Cos[c+dx]?, ————————| +
4 2 4 -a2+b?
7 3 11 b2 Cos[c+dx]?
(-a%+b?) AppellFl]—, =, 1, —, Cos[c+dx]?, #}
4" 2 4

~a2+b?
Cos[c+dx]?

(a+b? (1+Cos[c+dx]2>))J _

(1+1) b +/Cos[c +dx]
2Ar‘cTan[1—

(~a2 .+ b2) 24

14 <1+j> \/Fm} _Log[m— (1+J'l) Vb (—a2+b2)1/4

(~a? +b2) 1%

IS8

} -2 ArcTan [

\/Cos[c+dx] +]'1bCOS[C+dX]}+Log[\/7a2+b2 +<1+j>\m<fa2+b2>l/4

JCosTcrdx] +1bCos(cdx]] J/WF a2
1

2 (2a’b+3b%) [a+bJ1—Cos[c+dx}2)
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

y 3 1 7 , b?2Cos[c+dx]?2
7b (a?-b?) AppellF1[~, - =, 1, —, Cos[c+dx]?, —
4 2 4

—a+b?

]

Cos[c+dx]3/2\/1—Cos[c+dx}2J/

) 2 3 7 , b?Cos[c+dx]?
3|-7 (a®-b?) AppellF1|~, - =, 1, —, Cos[c+dx]?, —————————| +2
4 2 4 -aZ + b?
5 7 1 1 , b?Cos[c+dx]?
2b AppellFl[f, -—, 2, —, Cos[c+dx]~, —] +
4 2 4

-aZ+b?
1 11 , b?Cos[c+dx]?

, =51, —, Cos[c+dx]?, ——————]
2 4 -a?+b?

(a* - b?) AppellF1]|

BN

Cos[c+dx}2) (a2+b® (-1+Cos[c+dx]?)) | +

JCosterad
—2Ar‘cTan[1— V2 b Cos[c+dx]

(az B b2> 1/4

[a

JEosTeTaxNT
| +2ArcTan|1 + V2 Vb VCos[c+dx]
(asz2>1/4

Log[+/a® - b? —\/Tﬁ(az—bz)l/“\/Cos[Cerx] +bCos[c+dx]] - Log]|

|/

|+

rJar-b? +/2 b (a27b2)1/4\/Cos[c+dx} +bCos[c+dx]]

(4\/7b3/2 (a2b2)1/4)] Sin[c+dx]?]| + {Cos[c+dx]2

b3 Cos[c +dx]

2Sec[c+dx] (-2ab+a?Sin[c+dx] +b?Sin[c+dx])
+

(az—bz)z(a+bsin[c+dx]) (az—bz)2
(d

|/
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(eCos[c+dx] )3/2)

Problem 592: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1

dx

j(eCos[c+dx])5/2

(a+bSin[c+dx])2

Optimal (type 4, 514 leaves, 14 steps):
7 ab%/2 ArcTan| Jb yJeCos[crdx) ]
(—a2+b2)1/4\/?
2 <_a2 I b2>11/4 d e5/2

7 ab®/2 ArcTanh| Vb fecos(crdx ]
(-a?4b2) Y% /e
.

2 (-a2+ b2)11/4d e5/2

(2a%+5b?) \/Cos[c+dx] EllipticF[i (c+dx), 2]

3 (az—bz)zdezx/eCos[c+dx}
7a?b2+/Cos[c+dx] EllipticPi[ —2E—, i (c+dx), 2]

b-+/ —a2+b?

2 <a2—b2)2 (az—b (b—\/—a2+b2 )) de?+/eCos[c+dx]

7a2b?+/Cos[c+dx] EllipticPi[ —22—, % (c+dx), 2]

b++/ -a%+b?
+
2 (az—bz)2 (az—b (b+\/—a2+b2 )) de?+/eCos[c+dx]
b 7ab- (2a%+5b?) Sin[c+dx]

(a?-b2) de (eCos[c+dx])*? (a+bSin[c+dx]) 3 (a?-b?)*de (eCos[c+dx])>?

Result (type 6, 1258 leaves):
1

6 (a-b)? (a+b)?d (eCos[c+dx])>?

Cos[c+dx]°?

[— ! 2 (2a*-16ab?) (a+b\/1—Cos[c+dx}2)
\/1—Cos[c+dx]2 (a+bsin[c+dx])

5 b2 Cos[c+dx]?
[(Sa (a* - b?) AppellFl][~, =, 1, =, Cos[c+dx]?, b?Cosfcrdx]”

2 4

IS

| CosTeax | /

—a?+b?

[\/1—Cos[c+dx]2

1 1 5 b2 Cos[c +dx]?
[5 (a®-b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #] -2
4 2 4 —a? + b?
5 1 9 b2 Cos[c +dx]?
[2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a?+b?)
4 2 4 -a?+b?
5 3 9 , b?Cos[c+dx]? 5
AppellFl| =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]
4 2 4

—a%2+b?
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(a?+b® (-1+Cos[c+dx]?)) —;(E—E] b
(7a2+b2)3/4 8 8

(1+1) Vb ~/Cos[c+dx] | 2 ArcTan]1+ (1+1) Vb ~/Cos[c+dx]

(7a2+b2)1/4 (7a2+b2)1/4
Log[+/ -a® + b? —<1+1‘1>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a? + b? +(1+J‘1>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

|+

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

2 (2a’b+5b%) (aer\/l—Cos[c+dx}2

]

2 2 101 5 , b?Cosf[c+dx]?
5b (a®-b?) AppellF1[~, ,1, =, Cos[c+dx]?, ————————
4 2 4 -a?+b?

v Cos[c+dx] \/1—Cos[c+dx}2)/

|+

y 1 1 5 , b?Cos[c+dx]?
-5 (a? - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, —
4 2 4 -a?+b?

) 5 1 9 , b’Cos[c+dx]?
2 |2b?AppellFl|[ =, - =, 2, =, Cos[c+dx]?, ————————| +
4 2 4 -a? + b?

9 , b?Cos[c+dx]?
, —» 1, =, Cos[c+dx]?, ———

2 _b?) AppellFi
(a )ppe [ 2 4 —aZ+b?

]

H |

Cos[c+dx]? (a2+b2 (—1+COS[C+dX]2)> +

\E\/F\/Cos[cndx] \E\/F\/Cos[cmdx]
- | +2ArcTan|1 +

(a2 - b?) %/ (a2 - b2) %/
Log[+/a?-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]]+
Log[+/a?-b? +v/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

—2Ar‘cTan[1 } -

(a

/

Sin[c+dx]?| +

(42 Vb (a2-b%))

b3
- +

(az—bz)2 (a+bsin[c+dx])

(Cos[c+dx]3

2Sec[c+dx]? (-2ab+a?Sin[c+dx] +b*Sin[c+dx])

3 (az—bz)2

)/

(eCos[c+dx})5/2)

Problem 593: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

1
J dx

(eCos[c+dx])”? (a+bSin[c+dx])?

Optimal (type 4, 574 leaves, 15 steps):

9ab7/2Ar‘cTan[W eCos[/c+dx] ] 9ab7/2APCTanh[\/F:{eCoch+dx] ]
(—a2+b2)1/"\/F (7a2+b2>1/4\/?
- +

2(—a2+b2)13/4de7/2 2(—a2+b2)13/4de7/2

3 (2a%-10a2b?-7b*) \/eCos[c+dx] EllipticE[% (c+dx), 2]

+

5 (az—b2)3de4\/Cos[c+dx]
9a?b®+/Cos[c+dx] EllipticPi[ —2t—, i (c+dx), 2]

b-+/ -a?+b?

2 (az—bz)3 (b—\/—a2+b2 ) de3*+/eCos[c+dx]
9a2b’>+/Cos[c+dx] EllipticPi[ —22—, i (c+dx), 2]

b++/ -a2+b?
+
2 (aszz)3 (b+\/fa2+b2 ) de3+/eCos[c+dx]
b

(a2-b?) de (eCos[c+dx1)5/2 (a+bsin[c+dx])

9ab- (2a%+7b?) Sin[c +dx] 3 (15ab*+ (2a*-10a%b?-7b*) Sin[c+dx])
+

5 (aszz)zde (eCos[Cerx])S/2 5 <a27b2)3de3\/eCos[c+dx}

Result (type 6, 1343 leaves):
1

10 (a-b)? (a+b)>d (eCos[c+dx])"?

1
3Cos[c+dx]7/?

12\/17Cos[c+dx]2 (a+bsin[c+dx])

(2a°-10a°b* - 22ab*) (aer\/17Cos[c+dx]2

31
- [(56a (a®-b?) AppellFi[=, —, 1,
4" 2
b2 C dx]?
M]COS[“W&/ J1-cosic+dx)?
—a?+b?

7 2
Z, Cos[c+dx]~,

3 1 7 b2 Cos[c +dx]?
[7 (a®>-b%) AppellF1[=, =, 1, —, Cos[c+dx]?, #] -
4 2 4 —a% +b?
) 7 1 11 , b?Cos[c+dx]?
2 |2b?AppellFl|~, =, 2, —, Cos[c+dx]?, ———————| +
4 2 4 —a?+b?
7 3 1 b2 Cos[c +dx]?
(-a%+b?) AppellF1[—, =, 1, —, Cos[c+dx]?, #}

4~ 2 4

—a?+b?
Cos[c+dx]?

(a2 + b2 (1+Cos[c+dx]2>))] .
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<1+1'1> \/F\/COS[CerX}

(7a2 + b2>1/4

2 ArcTan [1 -

} -2 ArcTan [

IS8

14 <1+j> Wm} _Log[m— (1+j1> Vb (—a2+b2)1/4

(-a%+b2) %"
VCos[c+dx] +ibCos[c+dx]]| +Log[+-a?+b? +<1+1‘1)\/F(732+b2>1/4

VCos[c+dx] +ibCos[c+dx]] /(\/F(—a2+b2)1/4) Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (2a4b—10a2b3—7b5)

(a+b\/1—Cos[c+dx}2

- 3 1 7 , b?Cos[c+dx]?
7b (a*-b?) AppellF1[ =, - =, 1, =, Cos[c+dx]?, — |
4 2 4 -a?+b?

Cos[c+dx]3/2\/1—Cos[c+dx12)/

y 3 7 , b?Cos[c+dx]?2
3|-7 (a*-b?) AppellF1[~, -—, 1, —, Cos[c+dx]?, —————————] +2
4 2 4 —a?+b?
7 1 11 b2 Cos[c+dx]?
2b? AppellFl|—, - =, 2, =, Cos[c+dx]?, #] +
4 2 4 2, 2
-a‘+b
7 1 11 b2 Cos[c+dx]?
(a® - b?) AppellF1[~, —, 1, =, Cos[c+dx]?, #]
4" 2 4 —aZ+b?
Cos[c+dx]?| (a®>+b? (-1+Cos[c+dx]?)) |+
V2 4b /Cos[c+dx V2 4/b vCos[c+dx
a —2Ar‘cTan[1— [c~ ] ]+2Ar‘cTan[1+ [~ ] ]+
(asz2>1/4 (a27b2>1/4

Log [~/ a? - b? —\/Tx/F(az—bz)l”\/Cos[Cerx] +bCos[c+dx]] - Log|

|/

rJaz-b? +/2 Vb (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]

(4\/7b3/2 (az—b2)1/4)] Sin[c+dx]?]| + {Cos[c+dx]4

b% Cos[c +dx] 2Sec[c+dx]3 (-2ab+a?Sin[c+dx] +b*Sin[c+dx])

(az—b2)3(a+bsin[c+dx])+ S(az—bz)2 '
1

5 (az—bz)3

2

Sec[c +dXx]
(20ab’+3a*sin[c+dx] -15a’b*Sin[c+dx] -
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8b*sin[c+dx])

J/ (d (eCos[c+dx])7/2)

Problem 594: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

13/2

dx

J(eCos[Cerx})
(

a+bsSin[c+dx])’

Optimal (type 4, 575leaves, 15 steps):

[\/F eCos[c+dx] ]

11 (9 a* - 11 a2 b2+2b4) el3/2 ApcTan ot e
-a‘+b* )" e

8b'¥/2 (~a2+b2)t*d

11 (93 118267 4 2b4) ef2/2 AncTanh | LT olecicax |
(7a2+b2)1/4 \/F

8b'/2 (~a2+b2) 4 d
11a (45a”-37b%) e®/eCos[c+dx] EllipticE[} (c+dx), 2]
20bbd~/Cos[c+dx]

2b 1

(11a (9a*-11a*b*+2b*) e’ v/Cos[c+dx] EllipticPi| ————, = (c+dx), Z}J/
b-+-aZ2+b2 2

(Sb7 [b—x/—a2+b2]d\/eCos[c+dx} -

4 212 4y A7 C s s 2b 1

11a (9a%-11a’b”>+2b*) e’ v/Cos[c+dx] EllipticPi|—————, = (c+dx), 2] /
b++-aZ+b2 2

[Sb7 [b+x/—a2+b2]d\/eCos[c+dx1 -

e (eCos[c+dx])™? 11e® (eCos[c+dx])”? (9a+2bSin[c+dx])

- +
2bd (a+bSin[c+dx])? 28b*d (a+bSin[c+dx])

11e° (eCos[c+dx])3/2 (5 (9a2-2b?) -27abSin[c+dx])
60 b°> d

Result (type 6, 1326 leaves):
1

40 b>d Cos[c +dx]13/?

11 (eCos[c+dx] )™/

1

(18a*b - 10b%) (a+b\/1—Cos[c+dx]2

[12\/1—Cos[c+dx}2 (a+bsin[c+dx])

b2 Cos[c +dx]?

1 7 5
, —» 1, —, Cos[c+dx]*,
2 4 a2+ b?

]Cos[c+dx]3/2]/

( ( [56 a (a®-b?) AppellFl[z

1 7
[\/1—Cos[c+dx}2 7 (a®-b?) AppellF1[~, =, 1, —, Cos[c+dx]?,
2 4

»|w
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b2 Cos [c +d x]? 5 7 1 11 5
——————————] -2 [2b*AppellF1[~, =, 2, =, Cos[c+dx]?,
—a% +b? 4 2 4
b2 Cos[c +dx]? 7 3 11
#] + (-a?+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
-aZ+b? 4 2 4
b2 Cos[c +dx]?
%] Cos[c+dx}2) (a®+b? (—1+Cos[c+dx]2))])—
-a‘+b
. (1+i) Vb vCos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(—a2+b2)1/4

o Lt VORI ) gt b (1) B (et

(—az+b2)1/4
VCos[c+dx] +ibCos[c+dx]]| +Log[+ -a?+b? + (1+1) b
(—a2+b2)1/44/cos[c+dx] +ibCos[c+dx]] /(\/F(_32+b2)1/4)

Sin[c+dx] - = 2 (45a°-37ab?)
(1-Cos[c+dx]?) (a+bSin[c+dx])

(aer\/l—Cos[c+dx]2

]

4 2 4 -a?+b?

/

3 1 7
-7 (a® - b*) AppellF1[~, - =, 1, —, Cos[c+dx]?,
4 2 4

3 1 7 b2 Cos[c +dx]?
([7b (az—b2> AppellFl[f, -=,1, —, Cos[c+dx]?, b*Cosfcrdx]”

Cos[c+dx}3/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?
—aZ + b?

b2 Cos[c +dx]?

|+

[3

} +

2 7 1., 1 2
2 (2b AppellFl[ R y 2, , Cos[c+dx]~,
4

2 4 -a?+b?
7 1 11 b2 C dx]?
(a* - b?) AppellF1[—, —, 1, —, Cos[c+dx]?, M}
4 2 4 -a%+b?
Cos[c+dx]*| (a®+b? (-1+Cos[c+dx]?)) |+
V2 Vb v/ C d V2 Vb +/C d
a|-2ArcTan|1- os[c+dx] | +2ArcTan[1+ os[c+dx] |+
<327b2>1/4 <327b2)1/4

Log[+/a? - b? —\E\/F(az—bz)l/4\/Cos[c+dx] +bCos[c+dx]]| -
Log[+/a?-b? +v/2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] J/

4~2 b¥2 (a2 _p2)1/4
( )

Sin[c+dx]?| +

Q |k

(-168 a2 + 65 b?) Cos[c +d x]
42 b®

Sec[c+dx]®

(eCos[c+dx])*?
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Cos[3 (c+dx)]

14 b3
—a*Cos[c+dx] +2a%b?Cos[c+dx] -b*Cos[c+dx]

+

+

2b° (a+bsin[c+dx])?
19 (a®Cos[c+dx] -ab?Cos[c+dx])

4b° (a+bSin[c+dx])
3asin(2 (c+dx) ]
5 b4

Problem 595: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

11/2

dx

J(eCos[c+dx}>
(

a+bSin[c+dx])3

Optimal (type 4, 589 leaves, 15 steps):
9 (7a%-9a2b? + 2b%) e/ ArcTan| @]

(—az+b2>1/“ Ve
8b'/2 (~a%+b2)**d

/b +/eCos[c+dX] }

9 (7 a*-9a2b?2+2 b4> el1/2 ApcTanh [
(-a2+b?) V4 e

8bi1/2 (~a2 4 b?)%*d
3a (21a?-13b?) e®~/Cos[c+dx] EllipticF[i (c+dx), 2]
4bbd+eCosfc+dx]

(Qa (7a*-9a%b?>+2b*) e®~/Cos[c +dx] EllipticPi[L, 1 (c+dx), Z}J/
b-+-aZ+p2 2

[Sb6 [az—b (b—\/—a2+b2 )] d+/eCos[c+dx]

N |

(9a (7a*-9a?b?+2b*) e®~/Cos[c +dx] EllipticPi[L, (c+dx), 2})/

b++-a2+b?
(Sb6 [az—b (b+x/—a2+b2) d+veCos[c+dx]

e (eCos[c+dx])? 9e* (eCos[c+dx])*? (7a+2bSin[c+dx])
- +

2bd (a+bSin[c+dx])? 20b*d (a+bSin[c+dx])

3e®+eCos[c+dx] (3(7a*-2b?)-7abSin[c+dx])
4b°d

Result (type 6, 2224 leaves):

11/2

1
—(eCos[c+dx]) Sec[c+dx]°
d
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Cos[2 (c+dx)] 2asin[c+dx] (-a2+b2)? 17a (a% - b?)
- - - + +
5 b3 b* 2b5 (a+bsSin[c+dx])> 4b°(a+bSin[c+dx])
1

3 (eCos[c+dx])™?
40b°>dCos[c+dx]11/?

- ! 2 (30a’b-16b°) (a+b\/1—Cos[c+dx]2

\/1—Cos[c+dx}2 (a+bsin[c+dx])

b2 Cos[c+dx]?

—a?+b?

)

[ (5 a (a%-b?) AppellF1|

N |

> 2
, 1, Z, Cos[c+dx]*,

]m]/

IS

[\/1—Cos[c+dx]2

) o 11 5 , b?Cos[c+dx]?
5 (a®-b?) AppellF1][~, —, 1, =, Cos[c+dx]?, —————————] -2
4”2 a4 ~a? 4 b?
5 1 9 b2 Cos[c +dx]?
(2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a?+b?)
4" 2 4 -aZ+b?
5 3 9 , b?Cos[c+dx]? 5
AppellF1l| =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]
4 2 4 —aZ + b2
1 1 |
(a®+b? (1+Cos[c+dx}2)))(l]\/b
(—a2+b2)3/4 8 8

(1+1) /b +/Cos[c +dx] | -2 ArcTan[1+ (1+1) /b +/Cos[c +dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/ -a? + b? —<1+i>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]] -
Log[+/-a%+b? + (1+i) Vb (-a*+b?)"*+/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

] +

. 1
Sin[c+dx] +

\/1—Cos[c+dx12 (-1+2Cos[c+dx]2) (a+bSin[c+dx])

(40ab - 14b%) (a+bx/1—Cos[c+dx}2

Cos[2 (c+dx) |

(lf j) (-2a%+b?) ArcTan[1 - (1+4) Vb /Cos[c+dx] ]
2 2

2 (—a2+b2)1//“

b3/2 <—a2 i b2> 3/4

(l_ i_) (_2a2+b2> Ar‘cTan[1+ (1+i) /b +/Cos[c+d x] ]
2 2

(-a2+b?) /4 4+/Cos[c+dx]
+ +
b3/2 (—a2+b2)3/4 b
11 5 b2 Cos[c +dx]?

[10a (a® - b?) AppellFl[~, =, 1, =, Cos[c+dx]?,
4 2 4 -a?+b?

} \/Cos[c+dx]

/
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[y

2

IN

1 5
(\/I—Cos[c+dx12 (5 (a*-b*) AppellF1[—, =, 1, =, Cos[c+dx]?,
4

b% Cos[c +dx]2 5 5 1 9 ,
——————| -2 |2b*AppellF1[=, =, 2, =, Cos[c+dx]?,
-a’ +b? 4 2 4
b% Cos[c +dx]? 5 3 9
#] + (-a?+b?) AppellF1[=, =, 1, —, Cos[c+dx]2,
-a%+b? 4" 2 4
b2 Cos[c+dx]?
#] Cos[c+dx]?| (a®>+b? (-1+Cos[c+dx]? -
—aZ+b?
5 1 9 b2 Cos[c +d x]?2
[363 (a2 - b2) AppellF1[=, =, 1, =, Cos[c +dx]2, #}
42" a4 ~a?+b?

Cos[c+dx]°?

/(5\/1—Cos[c+dx]2

2 2
(9 (a* - b?) AppellF1| b7Cosfc+dx]”

19 ,
, —, 1, =, Cos[c+dx]2, ] -
2

5
4 4 -aZ+b?

9 1 3 b2 Cos[c+dx]?
2 [2 b% AppellF1[~, =, 2, —, Cos[c+dx]?, #] + (-a*+b?)
4" 2 4 ~aZ+b?
9 3 13 , b?Cos[c+dx]? 5
AppellF1[~, =, 1, —, Cos[c+dx]?, ———————|| Cos[c+dx]
4 2 4 —a% +b?

(a® +b? (1+Cos[c+dx]2)>J + [(171) (-2a%+b?) Log[+/-a%+b? -

4 4
(1+J’1)\/F(—a2+b2)1/4\/Cos[c+dx1 +ibCos[c+dx]] /(b3/2<—a2+b2>3/4)—
[(lfj—) (-22240?) Log[y/-a? 162 + (1+4) /b (-a%+b?)¥*/Cos[crdx] +

4 4

ibCosfc+dx] | /(b3/2(—a2+b2)3/4) Sin[c+dx] -

1

2 (252%-37ab?) (a+b\/1—Cos[c+dx}2

(1-Cos[c+dx]?) (a+bSin[c+dx])

b2 Cos[c +dx]?

]

2 2 11 5 2
5b (a*-b?) AppellF1[~, ,1, =, Cos[c+dx]2,
4 2 4 —a% +b?

1 1 5 b2 Cos[c +dx]?
{(5 (a® - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, #] +
4 2 4 —aZ+b?

v Cos[c+dx] \/1—Cos[c+dx}2

) 5 1 9 , b?Cos[c+dx]?
212b AppellFl[—, -—5 2, =, Cos[c+dx]c, ————
4

2 4 —a% +b? ]+

) 5 1 9 , b?Cosf[c+dx]?
(a -b ) AppellFl[—, -, 1, —, Cos[c+dx]?, ——————
2 4 —a? +b?

]

IN

Cos[c+dx]?| (a®+b® (-1+Cos[c+dx]?)) |+
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a —2Ar‘cTan[1—\/?\/F Cosfc+dx] }+2Ar'cTan[1+\/?\/F Cos[c+dx] ] -
ENOE -]

Log[+/a? - b? —\/7\/?<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx]]|+
Log[+/a2-b? +v/2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] ]/

(4\/7\/F<a2—b2)3/4) Sin[c+dx]?

Problem 596: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

9/2

dx

J (eCos[c+dx])
(

a+bSin[c+dx])?

Optimal (type 4, 483 leaves, 14 steps):

7 (5 a2_2 b2> e%/2 ApcTan [ Vb eCoch+dx] ]
(~a2+b2) V4 e

8b%2 (-a%+b?)'*d

Vb +d
7 (5a*-2b%) e*2 ArcTanh | (7355;,5\/; | 3526 veCos[c+dx] EllipticE[i (c+dx), 2]

+

8b%2 (-a2+b2)*d 4b*d~/Cos[c+dx]
7a (5a°-2b%) e*+/Cos[c+dx] EllipticPi[L, 1 (c+dx), 2]]/
b-+-a2+b2 2

+

(Sb5 [b—«/—a2+b2]d\/eCos[c+dx]

) 2\ 5 L. 2b 1
7a (5a%-2b%) e® v/ Cos[c+dx] EllipticPi| ———, = (c+dx),2] /
b+ -a2+b? 2
(Sbs[b+«/7a2+b2]d\/eCos[c+dx} -
e (eCos[c+dx])”? 7e* (eCos[c+dx])*? (5a+2bSin[c+dx])
2bd(a+bSin[c+dx1)2 12b*d (a+bSin[c+dx])
Result (type 6, 1231 leaves):
1
~(eCos[c+dx])”?sec[c+dx]*
d
2Cos[c+dx] a?Cos[c+dx] -b%2Cos[c+dx] 11acCos[c+dx]
_ + _ _
3b3 2 b3 (a+bsin[c+dx}>2 4b* (a+bsSinfc+dx])

1
8b3dCos[c+dx]??

7 (eCos[c+dx])%?
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1

b {aer\/l—Cos[c+dx]2

6\/1—Cos[c+dx]2 (a+bsin[c+dx])

3 1 7 b2 Cos[c +dx]?
( 56 a (a® - b AppellFl[ =, =, 1, —, Cos[c+dx]?, #] Cos[c+dx]3/2J/
4 2 4 -a?+b?

2 2 2 3 Y 2
\/l—Cos[c+dx1 7 (a*-b®) AppellF1[ =, —, 1, —, Cos[c+dx]?,
2 4

IN

b2 Cos[c +dx]?

1
17:2

| -2 [2 b? Appe11F1[Z
4" 2

-

2
e , Cos[c+dx]~°,

2 2
DrCosledXITy | (_a2.b?) AppellFi]

] Cos[c+dx12) (a% + b2 (—1+Cos[c+dx}2))]] -

(1+1) /b +/Cos[c +dx]
2Ar‘cTan[1—

(_a2+b2)1/4
1+1) b \/Cos[c+dx]

L “l)(c b‘:)sl[/i* L) CLog[y/-at+b? — (1+3) VD (-a?+b?)V?
—a%+

VCos[c+dx] +ibCos[c+dx]]| +Log[+-a’+b? +(1+1‘1)W(—a2+b2)1/4

\/m+ibCos[c+dx]] /(\/F(—a2+b2)1/4)

—a?+b?
b2 Cos[c +dx]?

B

[N
ovlw AR

1 2
, 1, —, Cos[c+dx]*,
4

N

—a?+b?

M3+3j>

] -2 ArcTan [

Sin[c+dx] -

= 1@a(a+b\/1—Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dx])

s 3 1 7 , b?Cosf[c+dx]?
7b (a*-b >Appe11F1[f, -=,1, =, Cos[c+dx]?, —————
4 2 4

—a?+b?

) 2 2 1 3 1 7 , b?Cosfc+dx]?
7 (a®-b®) Appe F1[4, 2,1,4,Cos[c+c|x1,—

]

Cos[c+dx13/2\/1—Cos[c+dx]2

[3

—a?+b? ]+

) 7 1 , b?Cos[c+dx]?

2 |2b2 AppellFl[—, - =, 2, =, Cos[c+dx]%, ———————
4 4

N |

}+
-a?+b?
11 , b?Cos[c+dx]?2
, —» 1, —, Cos[c+dx]?, —}
2 4 -a%+b?

(a® - b?) AppellF1|

F N

Cos[c+dx]?

(a2 +b® (-1+Cos[c+dx]?)) |+

V2 Vb vC d
-2ArcTan[1- osfc+dx]
<a2 _ b2>1/4

{a

JCeTTeTax
}+2Ar‘c:Tan[1+\/?\/F Cosfc+dx] |+

<asz2)1/4
Log[+/a? - b? —\E\/F(az—bz)l/4\/Cos[c+dx] +bCos[c+dx]]| -

Log [~/ a® - b? +\5W(a2—b2)1/4\/Cos[c+dx] +bCos[c+dx] ]|

/
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Sin[c+dx]?

(4 V2 b32 (az _ bz) 1/4)

Problem 597: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

7/2
dx

j (eCos[c+dx])
(

a+bSin[c+dx])3

Optimal (type 4, 497 leaves, 14 steps):

[\/F eCos[c+dx] }
(faz+b2) 1/4 \/?

8b7/2 (-a2+b?)**d

5 (3 az-2 bZ) e’/2 ArcTan

5 (3a°-2b?) e”/? ArcTanh | seos e ] 1526 \/Cos[c +dx] EllipticF[i (c+dx), 2]

(-a2+b2) Y4 \e
N
8b7/2 (-a2+b?)**d 4b*d+/eCos[c+dx]
2 2\ A4 s e s 2b 1
5a(3a?-2b?) e*~/Cos[c+dx] EllipticPi[ —————, = (c+dx), 2] /
b-v-a2+b> 2
(Sb“[az—b(b—x/—aerbz)]d\/eCos[c+dx} +
2 2\ a4 NP 2b 1
5a(3a’-2b?) e*~/Cos[c+dx] EllipticPi[—————, = (c+dx], 2] /
b+v-aZ2+b?2 2

(Sb4 [az—b (b+x/—a2+b2) d+/eCos[c+dx]
e (eCos[c+dx])*? 5e*+/eCos[c+dx] (3a+2bSin[c+dx])

2bd (a+bSin[c+dx])? 4b*d (a+bsSin[c+dx])

Result (type 6, 2154 leaves):

7/2 3 a%-b? 9a
(eCos[c +dX]) Sec[c+dx] (Zb3 (a+bSin[c+d x])? T 4p3 (a+bSin[c+d x]) ) B
d
1 1
; - (eCos[c+dx])"? |-
8b dCos[c+dx] \/1—(Zos[c+dx]2 (a+bsin[c+dx])
1 1 5
12b [a+b\/1—Cos[c+dx]2) {[Sa (a®-b%) AppellFi[~, =, 1, =,
4 2 4

, b’Cosf[c+dx]?
Cos[c+dx]?, ——————— ] ~/Cos[c+dx]

/[x/l—Cos[c+dx}2

—a?+b?
1 1 5 b2 Cos[c+dx]?
[5 (a® - b?) AppellFl[~, =, 1, =, Cos[c+dx]?, #] -2
4" 2 4 —aZ+b?
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5 1 9 b2 Cos dx]?
2b? AppellF1| =, =, 2, =, Cos[c+dx]?, M] + (-a% +b?)
4 2 4 -a?+b?
5 3 9 , b?Cos[c+dx]?2 5
AppellFl[ =, =, 1, =, Cos[c+dx]?, — || Cos[c+dx]
4’2" a a2+ b?
1 1 i
(a®+b? (—1+Cos[c+dx}2)))—7(——£] )
(~a?.b2)*4 |8 8
(1+1) Vb v/Cos[c+dx] (1+1i) Vb v/Cos[c+dx]

2ArcTan|1- | -2ArcTan|1 +

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/-a?+b? - (1+i) Vb (-a?+b?)Y*+/Cos[c+dx] +ibCos[c+dx]] -
Log[+/ -a® + b? +(1+J’1>W(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]]

|+

1

Sin[c+dx] +

\/1—Cos[c+dx}2 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

4b [aer\/l—Cos[c+dx}2 Cos[2 (c+dx)]

(i— i) (-2a2+b?) ArcTan([1 - (1+1) Vb _y/Cos[c+dx] ]

(-a2+b2)¥/*

p3/2 (_az ¥ b2> 3/4

(l—i) (-2a2+b?) ArcTan[1 + (1+4) Vb _y/Cos[c+dx] ]
2 2

(-a2+b2) V4 4+/Cos[c+dx]
+ +
h3/2 (—a2+b2)3/4 b
s 1 1 5 , b*Cos[c+dx]?
10a (a® - b?) AppellF1|~, —, 1, =, Cos[c+dx]?, — ] +/Cos[c+dx] /
42 4 -a? 4 b2
1 1 5
(\/1—Cos[c+dx12 (5 (a*-b*) AppellF1[—, =, 1, =, Cos[c+dx]?,
4 2 4
b2 Cos[c +dx]? 5 5 1 9 ,
——————————] -2 (2b*AppellF1[~, =, 2, =, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c +dx]? 5 3 9
b7Cosc+dx]? + (-a%2+b?) AppellF1|=, =, 1, =, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c +dx]?
%] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
-a‘+b

1 9 , b?Cos[c+dx]?
, —, 1, =, Cos[c+dx]?, —}
2 4

—a? +b?
/[5\/1—COS[C+dX]2

[36 a (a®-b?) AppellF1|

H |

Cos[c+dx]°?

) 2 5 1 9 , b?Cos[c+dx]?
9 (a®-b?) AppellF1[=~, =, 1, =, Cos[c+dx]?, — | -
4 2 4 -a%+b?
9 1 13 b2 Cos[c +dx]?
2 [2 b% AppellF1[~, =, 2, —, Cos[c+dx]?, #] + (-a*+b?)
4" 2 4 ~aZ+b?
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9 3 13 , b?Cos[c+dx]?
AppellFl[—, -, 1, —, Cos[c+dx]?, ———
2 4 —a% +b?

(a*+ b2 (—1+Cos[c+dx]2)>] + [(1—3] (-2a%+b?) Log[+/-a%+b® -
4 4
(1+1‘1)\/F(fa2+b2)1/4\/Cos[c+dx} +]'1bCOS[C+dX]} /(bg’/2 <7a2+b2>3/4)7
([E—E) (—2a2+b2) Log[\/—a2+b2 + (1+J'1> Vb (—a2+b2)1/4\/COS[C+dX] +

4 4

}]Cos[c+dx]2

IN

ibCos[c+dx]]| /(b3/2(—a2+b2)3/4) Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

14 a (aer\/l—Cos[Cerx]2

b2 Cos[c +dx]?

-a%+b? ]

2 2 11 5 2
5b (a b)AppellFl[ , ,1, =, Cos[c+dx]2,
4 2 4

/

1 1 5
[(—5 (a% - b?) AppellFl[Z, - 1, 2 Cos[c+dx]2,

v Cos[c+dx] \/1—Cos[c+dx12

b2 Cos[c +dx]?

—a?+b?

) 5 1 9 , b’Cosf[c+dx]?

2 |2b?AppellFl|[ =, - =, 2, =, Cos[c+dx]?, ————————| +

4 2 4 -a?+b?

1 9 , b?Cosf[c+dx]?

>, — 1, =, Cos[c+dx]?, ————
2 4 -a% + b2

|+

(a® - b?) AppellF1|

]

E Y,

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

\E\/F\/Cos[c+dx] \E\/F\/Cos[c+dx]
| +2ArcTan[1+

(a?-b2) V% (a?-b2) V%
Log[~/a?-b% -2 /b (az—b2)1/4\/Cos[c+dx] +bCosfc+dx]]|+
Log [~/ a® - b? +v2 Vb (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]|

-2ArcTan[1-

} _

[a

/

(4\/7\/F(a2—b2)3/4) Sin[c+dx]?

Problem 598: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

5/2

dx

J (eCos[c+dx])
(

a+bSin[c+dx])’
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Optimal (type 4, 505 leaves, 14 steps):

\/b +/ecCos[c+dx] ]
(—a2+b2)l/a Ve

8b°/2 (-a2+b?)**d

3 (a%-2b?%) e5/2 ArcTan |

\b +d
3 (a®-2b?) e/2 ArcTanh | (73:5;/[/;\/;] ] 3ae? \JeCos[c+dx] EllipticE[% (c+dx), 2]
+

8b5/2(—a2+b2)5/4d 4 b2 (az—bz)d\/Cos[c+dx]

(3a (a®>-2b%) e +/Cos[c+dx] EllipticPi[L, : (c+dx), 2] /
b-+-a2+b2 2

(8b3 (a®-b?) (bfﬂfa%bz ) d+vecCos[c+dx]

N |

(Ba (a*-2b%) e’/ Cos[c+dX] EllipticPi[L, (c+dx), 2]]/
b+ -a?+b?

[8b3 (a2 - b2) (b+x/—a2+b2 ) d~/eCos[crdx]

]>3/2

e (eCos[c+dx

3ae (eCos[c+dx])>?

+

2bd (a+bsin[c+dx])? 4b(a®-b’)d(a+bSinfc+dx])

Result (type 6, 1225 leaves):

Cos[c+dx] 3acCos[c+dx]

2b (a+bSin[c+dx])? 4b (-a?+b?) (a+bSin[c+dx])

1
~(eCos[c+dx])*?Sec([c+dx]? +
d

1
8 (a-b)b(a+b)dCos[c+dx]®?

1

3 (eCos[c+dx])*? b(aer\/l—Cos[c+dx]2

6\/1—Cos[c+dx]2 (a+bsin[c+dx])

N | =

)

»jw

7 b2 C dx]?
(([SGa (a® - b%) AppellF1| ,1, —, Cos[c+dx]2, M] Cos[c+dx]3/2J/
4

—a?+b?

2 2 2 3 1 7 2
\/l—Cos[c+dx1 7 (a*-b®) AppellF1[=, =, 1, —, Cos[c+dx]?,
4 2 4
b2 Cos[c +dx]? , 7 1 11 ,
——————————] -2 (2b*AppellF1[~, =, 2, —, Cos[c+dx]?,
-a%2+b? 4 2 4
b2 Cos[c+dx]? 7 3 11
#] + (-a®+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c+dx]?
#] Cos[c+dx12) (a+b? (—1+Cos[c+dx12))]J—
—a?+b?
(1+i) Vb VCos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(7a2+b2)1/4

g, et/ Costendn] | T (1 k) B (<ot b)Y

(7a2 + b2)1/4



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 313

VCos[c+dx] +ibCos[c+dx]]| +Log[+ -a’+b? +(1+1‘1)W(—a2+b2)1/4
v/ Cos[c+dx] +jbCos[c+dx]]J /(\/F(_az+b2)1/4)JSin[c+dx]_

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2a (a+b\/17Cos[c+dx}2

b2 Cos[c+dx]?

—a?+b? ]

3 1 7
[7b (a®-b?) AppellF1[~, - —, 1, —, Cos[c+dx]?,
4 2 4

/

3 1 7
-7 (a® - b?) Appe11F1[Z, - 1, L Cos[c+dx]2,

Cos[c+dx}3/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?
—a?+b?
b? Cos[c+dx]?
—a2+b? }+
, b?Cos[c+dx]?2

11
—,1, —, Cos[c+dx]?, —}
2 4 -a%+b?

|+

[3

2 7 11 2
2 |2b? AppellF1| —, , 2, —, Cos[c+dx]?,
4 4

N |

(a® - b?) AppellF1|

)

F N

Cos[c+dx]?

(a2+b2 (—1+COS[C+dX]2)> +

\E\/F\/Cos[cndx] \E\/F\/Cos[cndx]
} JrZAr‘c:Tan[lJr

(asz2>1/4 (asz2>1/4
Log[+/a2-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a?-b? +v/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

-2 ArcTan [1 -

|+

[a

/

Sin[c+dx]?

(4 2 b32 (az _ bZ) 1/4)

Problem 599: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

3/2

dx
3

J (eCos[c+dx])
(

a+bsSin[c+dx])

Optimal (type 4, 519 leaves, 14 steps):
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/b +/ecCos[c+dx]
]
(~a2+b?) ¥4 e

8b%2 (-a%+b?)""*d
\/F: C +d
(a?+2b?) e/ ArcTanh | <7a:b2351/[;vg] ] _ ae2+/Cos[c+dx] EllipticF[% (c+dx), 2] )
8b%2 (-a%+b2)"*d 402 (a2 -b?) d/eCos[c+dx]
a (a?+2b%) e?+/Cos[c+dx] EllipticPi| —22—, % (c+dx), 2]
b-+/ -a%+b? 2
8b? (a2 - b?) (az—b (b—\/—a2+b2 )) d+/eCos[c+dx]
a (a?+2b?) e?~/Cos[c+dx] EllipticPi| —22—, % (c+dx), 2]
b++/ -a+b?

8b2 (a?-b?) (asz(b+\/—a2+b2))d\/eCos[c+dx]

eveCos[c+dx] aeveCos[c+dx]

+

2bd (a+bSin[c+dx])2 4b (a?2-b%)d(a+bsSin[c+dx])

(a% +2b2) e¥/2 ArcTan |

Result (type 6, 1211 leaves):

3/2 1 a

Sec[c +dx]

2b (a+bSin[c+dx])2 4b (-a?+b?) (a+bSin[c+dx])

1
a(eCos[c+dx])

1
8 (a-b)b(a+b)dCos[c+dx]??

1

4b (aer\/l—Cos[c+dx]2

(eCos[c+dx}>3/2[
\/1—Cos[c+dx]2 (a+bsSin[c+dx])

5 , b?Cos[c+dx]?2
, 1, —, Cos[c+dx]*, —} v/ Cos[c+dx]

’ 4 -a%+b?

/

FNQUPN
N R

( [5 a (a®-b?) AppellF1]

1 5
[\/1—Cos[c+dx12 (5 (a* - b*) AppellF1[—, =, 1, =, Cos[c+dx]?,
2

1
4 4

b2 Cos[c +dx]? 5 5 1 9 5
——————————] -2 |2b*AppellF1[~, =, 2, =, Cos[c+dx]?,
—-a?+b? 4 2 4
b2 Cos[c +dx]? 5 3 9
#] + (-a%+b?) AppellF1[ =, =, 1, =, Cos[c+dx]?,
—aZ+b? 4 2 4
b2 Cos[c +dx]?
#] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
-a% +b?
1 1 i 1+1) Vb v/Cos[c+dx]
7[773) Vb |2ArcTan[1- (1+1) ] -
(7a2+b2)3/4 8 8 (7a2+b2)1/4

(1+]'L) \/F\/COS[C+dX}

(az b21/4 ]+
~a? 1 b?)

Log[~/ -a® + b? 7(1+Jl)\/F(fa2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]] -

2 ArcTan [1 +
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Log[+/ -a® + b? +(1+Jl)\/F(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]

Sin[c+dx] - ! 2a[a+b\/1—Cos[c+dx}2)
(1-Cos[c+dx]?) (a+bSin[c+dx])

]

2 4 -—a2+b?

1 1 5 b2 Cos[c +dx]2
[(—5 (a® - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, #] .
2’ 2" 7 a ~a? 4 b2

b2 Cos[c +dx]?

1 1 5 bZC d 2
([Sb (a®-b*) AppellF1[—, - =, 1, =, Cos[c+dx]?, b7 Cosfc+dx]”
4

v Cos[c+dx] x/l—Cos[c+dx}2

] +

2 (22 Appe11F1[2, - 1 2 2
ppe Fl[ , » 2, —, Cos[c+dx]*,
4

2 4 -a% +b?

5 1 9 b2 Cos[c +dx]?
(a® - b?) AppellF1[=, =, 1, =, Cos[c+dx]?, #]

4 2 4 —a% +b?

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

\/?\/Fx/(:os[c+dx] \/?\/Fx/(:os[c+dx]
| +2ArcTan|1 +

(az_b2>1/4 (az_bz)l/zl
Log[+/a®-b? -2 Vb (az—b2)1/4x/Cos[c+dx] +bCos[c+dx]] +
Log[~/a?-b% +V/2 /b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]| ]/

-2ArcTan|1 - | -

(a

Sin[c+dx]?

(4\5\5 (az—b2)3/4)

Problem 600: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J VecCos[c+dx]

(a+bSin[c+dx])3

dx

Optimal (type 4, 514 leaves, 14 steps):
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Vb Cos[c+dx]
(3a%+2b2) \/e ArcTan| (73212:51/“2; ]

8Vb (-a2+b%)”*d

VTT C +d
(3a%+2b?) \/e ArcTanh| H:b;;if;v;] ] 5a+eCos[c+dx] EllipticE[i (c+dx), 2]

+ +
8/b (-a%+b?)%*d 4 (a?-b?)*d~/Cos[c+dx]
a(3a2+2b?) e+/Cos[c+dx] Ellipticpi| —22—, % (c+dx), 2]
b-+/ -a?+b? 2

8b (a%-b2)? (b—\/—a2+b2 ) d~+/ecCos[c+dx]

a(3a’+2b?) ey/Cos[c+dx] EllipticPi| —22—, > (c+dx), 2]

b++/ -a+b?

8b (a?-b?)? (b+\/fa2+b2 ) d~+/eCos[c+dx]

b (eCos[c+dx])*? 5ab (eCos[c+dx])>?
+

2 (a%-b?) de (a+bSin[c+dx])2 4(a27b2)2de (a+bsin[c+dx])

Result (type 6, 1232 leaves):

eCos[c+dx] bCos[c+d x] 5abCos[c+dx]

2 (a?-b?) (a+bSin[c+dx])? 4 (a?-b?)? (a+bSin[c+dx])

+
d
1
eCos[c+dXx]
8 (a-b)? (a+b)*d~/Cos[c+dx]
1

(8a%+2b?) (a+b\/17Cos[c+dx]2

12\/1—Cos[c+dx}2 (a+bsin[c+dx])

1 7 , b*Cos[c+dx]?
, =, 1, =, Cos[c+dx]?, ————
2 4 -—a%+b?

(—([SGa (a% - b?) Appe11F1[4i

] Cos[c+dx]3/2J/

\/ 2 2 p2 3.1 7 2
1-Cos[c+dx]? |7 (a?-b?) AppellF1[~, —, 1, —, Cos[c+dx]?,
4 2 4
b2 Cos [c +d x]? ) 7 1 11 5
—————————] -2 |2b%AppellF1|~, =, 2, —, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c +dx]? 7 3 11
#] + (-a*+b?) AppellFl][—, =, 1, —, Cos[c+dx]?,
—a?+b? 4 2 4
b2 Cos[c +dx]?
#] Cos[c+dx}2) (a®+b? (1+Cos[c+dx}2))]]
—a?+b?

(1+1) /b +/Cos[c +dx]

(—az+b2)1/4

14 (1+jl) Wm] 7Log[m— (1+J'l) Vb (—a2+b2)1/4

(—a2+b2)1/4

VCos[c+dx] +ibCos[c+dx]]| +Log[~/-a%+b? +(1+J‘1)W(—a2+b2)1/4

2ArcTan|[1 -

IS8

| - 2ArcTan|
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v Cos[c+dx] +ibCos[c+dx]]]

/ (\/F (—a2+b2)1/4)J Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

10ab (a+b\/1—Cos[c+dx]2

b2 Cos[c +dx]?

—a?+b? ]

31 7
([7b (a? - b?) AppellF1[~, - =, 1, —, Cos[c+dx]?,
4 2 4

/

3 1 7
[3 (—7 (a® - b?) AppellF1[~, - —, 1, —, Cos[c+dx]?,
4’ 2 4

Cos[c+dx}3/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?

|+

—a? + b?
7 1 11 b2 Cos[c+dx]?
2 [2 b? AppellF1[~, - =, 2, —, Cos[c +dXx]?, #} +
4 2 4 -a?+b?
7 1 11 b2 Cos[c +dx]?
(a®-b?) AppellFi[—, =, 1, =, Cos[c+dx]?, #}
4 2 4 —a2+b?
Cos[c+dx]?| (a®+b® (-1+Cos[c+dx]?)) |+
V2 b +Cos[c+d V2 b +Cos[c+d
a|-2ArcTan|1- [c+dx] | +2ArcTan|1 + [c+dx] |+
(az_b2>1/4 (az_bz)l/zl

Log [~/ a® - b? —ﬁ\/?(az—bz)l/4x/Cos[c+dx] +bCos[c+dx]] -
Log [~/ a® - b? +\/7\/F(a2—b2)1/4\/Cos[c+dx] +bCos[c+dx]]| ]/

(4\Eb3/2 (azb2)1/4)] Sinf[c+dx]?

Problem 601: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1

J\/eCos[c+dx] (a+bsin[c+dx])>

dx

Optimal (type 4, 520 leaves, 14 steps):
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Vb Cos[c+dx]
3+b (5a%+2b2) ArcTan | <7a:b2351/:d?x ]

8 (a2 s b2 d /e

VTT +d
3+/b (5a%+2b?) ArcTanh]| (73:520)51/[;%;] ] 7a+/Cos[c+dx] EllipticF[i (c+dx), 2]
8 (-a%+b2) ™ *d/e 4 (a?-b?)*d~/eCos[c+dx]
3a (5a2+2b?) +/Cos[c+dx] EllipticPi| —22—, i (c+dx), 2]

b-+/ -a2+b?

8 (a2-b?)? (az—b (b—\/—a2+b2 )) d+eCos[c+dx]

+

3a (5a%+2b?) V/Cos[c+dx] EllipticPi[ —22—, > (c+dx), 2]

b++/ -a+b?

8 (a2-b?)? (asz (b+\/fa2+b2 )) d+ecCos[c+dx]

b+eCos[c+dx] 7ab+eCos[c+dx]

+

2 (a2-b?)de (a+bSin[c+dx])? 4 (a?-b?)*de (a+bSin[c+dx])

Result (type 6, 1226 leaves):

b 7ab
Cos[c+dx] 2 (a?-b?) (a+bsSin[c+dx])? i 4 (a2-b?)? (a+bSin[c+dx]) )
N
d+veCos[c+dx]
1 1
\VCos[c+dx] |-
2 2
8 (a-b)*(a+b)*deCos[c+dx] \/l—Cos[Cerx]2 (a+bSin[c+dx])
1 1 5
2 (8a%*+6b? [a+b\/1—Cos[c+dx]2 [[Sa (az—b2>Appe11F1[—, -, 1, -,
4 2 4

, b?Cos[c+dx]?
Cos[c+dx]?, ———

]\/Cos[c+dx]

/(\/1Cos[c+dx]2

—a?+b?
1 1 5 b2 Cos[c +dx]?
[5 (a®>-b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #] -2
4 -aZ+b?
5 1 9 b2 Cos[c+dx]?
[2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 -a?+b?
5 3 9 , b?Cos[c+dx]? 5
AppellFl| =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]
4 2 4 —a%2+b?
1 1 i
(a®+b? (1+Cos[c+dx]2))) - 7(—7 3] /b
(ca2.b?)24 8 8

(1+1) /b +/Cos[c +dx] | -2 ArcTan[1+ (1+1) \/b +/Cos[c +dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/-a%+b? - (1+i) Vb (—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]] -
Log[x/—a2+b2 + <1+]'1> b <7a2+b2>1/4\/COS[C+dX] +JibCOS[C+dX}]

2ArcTan|1 -

|+
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1
Sin[c+dx] + 14ab[a+b\/1—Cos[c+dx12
(1-Cos[c+dx]?) (a+bSin[c+dx])
1 1 5 b2 Cos[c +dx]?
[Sb (a>-b®) AppellF1[—~, - —, 1, =, Cos[c+dx]?, #]
4 2 4 —a?+b?

v Cos[c+dx] \/17Cos[c+dx}2

/

- 1 1 5 , b’Cosf[c+dx]?
-5 (a —b)AppellFl[—, -=,1, =, Cos[c+dx]?, ————
4 2 4 -a? + b?

|+

5 5 1 9 , b?Cosf[c+dx]?
2 |2b%AppellF1][ =, - =, 2, =, Cos[c+dx]?, ———————| +
4 2 4 -a?+b?

1 9 , b’Cos[c+dx]?
, —» 1, —, Cos[c+dx]*, ———

a? - b?) AppellF1
( ) PP [ 2 4 -aZ+b?

]

PR

Cos[c+dx]?| (a®+b* (-1+Cos[c+dx]?))| +

ﬁ\/Fx/Cos[Cerx] \/?\/F\/COS[CerX]
- | +2ArcTan|1 +

<a2_b2>1/4 <a2_b2>1/4
Log[+/a®-b2 -2 Vb (az—b2)1/4x/Cos[c+dx] +bCos[c+dx]] +
Log[~/a?-b% +/2 /b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]

-2ArcTan|1 ] -

(a

/

Sin[c+dx]?

(4\5\5 (aszz)3/4)

Problem 602: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1

dx
J(eCos[Cerx])”2 (a+bsinfc+dx])?

Optimal (type 4, 596 leaves, 15 steps):
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5b3/2 (7 a%+2b?) Ar‘cTan[W e Cos[c+dx] | 5b%2 (7a%+2b2) Ar‘cTanh[vF ecosfmdx] ]
(7az+bz>1’/4\/? ) <7a2+b2)1/4\/?
8(—a2+b2)13/4de3/2 8(—a2+b2)13/4de3/2
a (8a%+37b?) veCos[c+dx] EllipticE[i (c+dx), 2]

4 (az—b2)3de2\/Cos[c+dx]

(Sab (72> +2b?) +/Cos[c+dx] EllipticPi[L, ! (c+dx), z]}/
b-+/-a2+b2 2
(8(a27b2)3(b7x/7a2+b2 de+/eCos[c+dx]
L. 2b 1
(Sab (7a*+2b?) v/Cos[c+dx] EllipticPi| ———————, — (c+dX), 2]]/
b+V-aZ+b? 2
(8(a27b2)3(b+x1—a2+b2 de+veCos[c+dx] | +

b
.
2 (a2-b?) de+/eCos[c+dx] (a+bSin[c+dx])?

9ab

5b (7a%+2b?) -a (8a?+37b?) Sin[c+dx]
4 (az—bz)zde\/eCos[Cerx] (a+bsin[c+dx])

4 (az—b2>3de\/eCos[c+dx}
Result (type 6, 1316 leaves):

1
8 (a-b)? (a+b)’d (eCos[c+dx])>?

1
Cos[c+dx]3?

(8a*+72a”b? + 10 b*)
12\/1—(Ios[c+dx]2 (a+bsin[c+dx])

(a+b\/1—Cos[c+dx}2

- [(56a (a® - b?) AppellFi|

N |

7 2
, 1, —, Cos[c+dx]*,
4

3

s w

b2 Cos[c+dx]?

ﬁ} COS[C+dX}3/2]/
-a‘+b

[7 (a® - b®) AppellF1]|

\/17Cos[c+dx]2

1 , b2Cos[c+dx]?2
=, 1, =, Cos[c+dx]?, ———————| -
2 4 —a?+b?

B

3
4

5 , b?Cos[c+dx]?
2 |2b? AppellF1]| ,Cos[c+dx]?, ————————

1
s T 2, > }"’
2 -a? + b?

7
4

4
(-a?+b?) AppellF1]—, 3
2

1 b2 Cos[c +dx]?
, 1, o Cos[c+dx]?, ————

N

~a2+b? }
Cos[c+dx]?

(a? + b? (1+Cos[c+dx]2)))] _

IS8

<1+1'L> \/F\/COS[CerX}
2Ar‘cTan[1—

(~a2 .+ b2) 24

1+1 b /C d
g ”><C b:’;f;* L) Log[y[ @ e b2 - (141) VB (a2 b2V
-ac +

} -2 ArcTan [
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VCos[c+dx] +ibCos[c+dx]]+Log[/-a*+b* + (1+1i) \/F(—a2+b2)1/4
VCos[c+dx] +ibCos[c+dx]] J/(\/F (—a2+b2>1/4>
1

2 (8a’b+37ab?) (a+b\/17Cos[c+dx}2
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

3 1 7 b2 Cos[c+dx]?
(7b (a®-b*) AppellF1[~, - =, 1, —, Cos[c+dx]?, biCos[c+dx]”
4 2 4

—a?+b?

]

Cos[c+dx]3/2\/1—Cos[c+dx}2J/

b2 Cos[c +dx]?
R —} +2
—a?+b?
bZCos[c+dx]2]
- | +
-aZ+b?
1 11 , b?Cosf[c+dx]?
>, — 1, —, Cos[c+dx]?, —]
2 4 -a% + b2

[3

1 7
-7 (a? - b?) AppellF1[~, - =, 1, —, Cos[c+dx]?
2 4

N R AW

2 7 11 2
2b? AppellFl| —, , 2, —, Cos[c+dx]?,
4 4

(a% - b?) AppellF1]

BN

Cos[c+dx]?

(a2+b2 (71+COS[C+dX]2>) +

JeosT T daxT
—2Ar‘cTan[17 V2 /b +/Cos[c+dx]

(az _ b2> 1/4

JCosTerdxl
] +2Ar‘cTan[1+ \/?\/F Cos[c+dXx] ] +
(asz2>1/4

Log[+/a2-b* -vV2 Vb (a®-b%)"*+/Cos[c+dx] +bCos[c+dx]] -
Log[+/a?-b* +V2 Vb (a®-b%)"*+/Cos[c+dx] +

[a

bCos[c+dx] | /(4\/7b3/2 (az—bz)lM) Sin[c+dx]?| +

5 b3 Cos[c +dx] 13ab3Cos[c+dx]
Cos[c+dx]° |-

+
2 (az—b2>2 (a+bSin[c+dx]>2 4 (az—b2>3 (a+bsin[c+dx])
1

o)’
2
Sec[c +dx]

/(d(e

(-3a’b-b’+a*sin[c+dx] +3abZSin[c+dx])]

Cos[c+dx])3/2)

Problem 603: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1

dx
J(eCos[Cerx])S/2 (a+bsSinfc+dx])?
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Optimal (type 4, 614 leaves, 15steps):

7b%2 (9a% +2b?) ArcTan| /b yJecos[crdx] | 7b%% (9a2+2b?) Ar‘cTanh[Eﬁ e Coslcrdx] ]
(—a2+b2)1/4\5 (7a2+b2>1/4\/?

8(—a2+b2)15/4de5/2 8 (-a2+b?) /" des?

a (8a%+69b%) \/Cos[c+dx] EllipticF[% (c+dx), 2]
12 (az—b2)3de2\/eCos[c+dx1

7ab? (9a”+2b?) +/Cos[c+dx] EllipticPi[L, ! (c+dx), 2]]/
b-+-a?+b?

2
(8 (az—b2)3(asz(b—\lfaﬂbz) de?+eCos[c+dx] | -
e o 2b 1
7ab? (9a>+2b?) /Cos[c+dx] EllipticPi| —————, = (c+dXx), 2| /
b++-a?+b2 2
(8 (az—b2)3(az—b(b+x/—a2+b2) de?+/eCos[c+dx] | +

b

+

2 (a?2-b%) de (eCos[c+dx}>3/2 (a+bSin[c+dx])2
11ab

4 (a?-b?)*de (eCos[c+dx])*? (a+bSin[c+dx])
7b (9a%+2b?) -a (8a%+69b?) Sin[c +dx]

12 (a2 -b?)°de (eCos[c+dx])>?

Result (type 6, 1308 leaves):
1

24 (a-b)? (a+b)’d (eCos[c+dx])*?

Cos[c+dx]°?

1

2 (8a*-120a%b*-42b*) (a+b\/1—C05[c+dx]2

\/17Cos[c+dx]2 (a+bsin[c+dx])

) 2 11 5 , b?Cos[c+dx]?
5a (a*-b*) AppellF1[~, —, 1, =, Cos[c+dx]?, ————————| v/Cos[c+dX] /
4 2 4 —a% +b?
[\/1Cos[c+dx]2
1 1 5 b2 Cos[c+dx]?
5 (a2 - b?) AppellF1[=, =, 1, >, Cos[c+dx]?, #] _2
2 2
4’ 2 4 —aZ+b
5 1 9 b2 Cos[c +dx]?
(2 b% AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 —a?+b?
5 3 9 , b?Cos[c+dx]? 5
AppellFl[ =, =, 1, =, Cos[c+dx]?, —————————|| Cos[c+dx]
4 2 4 -a?+b?
N ) ) 1 1 i
(a*+b* (-1+Cos[c+dx]?)) | -———————|=-—| b
(—a2+b2)3/4 8 8
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(1+1) Vb /Cos[c+dx] | 2arcTan[1+ (1+1) Vb /Cos[c+dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/ -a® + b? —<1+i>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a% + b? +(1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

] +

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

2 (8a*b+69ab?) (a+b\/1—Cos[c+dx]2

]

s 1 1 5 , b’Cosf[c+dx]?
5b (a -b )AppellFl[—, -=,1, =, Cos[c+dx]?, ————
4 2 4 -a? + b?

/

\/Cos[c+dx] +/1-Cos[c+dx]2

y 1 1 5 , b?Cos[c+dx]?
-5 (a? - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, ———————| +
4 2 4 -a?+b?
) 5 1 9 , b?Cos[c+dx]?
2 |2b?AppellFl[ =, - =, 2, =, Cos[c+dx]?, — | +
4 2 4 —a% +b?

s o 1 9 , b?Cosf[c+dx]?
(a®-b?) AppellFl[ =, =, 1, =, Cos[c+dx]?, ————————
2

4 a2+ b?

]

5
4

Cos[c+dx]?

(a?+b® (-1+Cos[c+dx]?)) |+

VCosfc+dx]. JCosicrdx]
a 72Ar‘cTan[1f\E\m Cos[c+dx] }+2Ar‘cTan[1+\E\/F Cos[c +dx] -
<a2—b2>1/4 <a2—b2)1/4

Log[+/a?-b? -2 +/b (a®-b?)Y*+/Cos[c+dx] +bCos[c+dx]]+
Log [~/ a® - b? +\/7\/F(a2—b2)1/4x/Cos[c+dx] +bCos[c+dx] ]|

/

(4\/7\/F(a2—b2)3/4) Sin[c+dx]?| +

b3

2 (az—b2>2 <a+bSin[c+dx}>2
15ab3

{COS[C+dX]3

+

4 (az—b2)3 (a+bsSin[c+dx])
1
3 (a2 -b2)°

2Sec[c+dx]?

(-3a’b-b’+a’sin[c+dx] +3abZSin[c+dx])J]/ (d (eCos[c+dx})5/2)
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Problem 604: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

1
J(eCos[c+dx])7/2 (a+bsSinfc+dx])?

dx

Optimal (type 4, 685 leaves, 16 steps):
9b7/2 (11 a2 + 2b?) ArcTan[ Y2 leCsledX) 1 g p7/2 (17 32, 3 b2) AncTanh [ Y LeCoslexdx) ]
(7a2+b2)1/“ﬁ B <7az+bz>l/4\/?
8 (—a2+b2)17/4de7/2 8 (—a2+b2)17/4de7/2
(Ba (8a*-642a%b?-139b*) \/eCos[c+dX] EllipticE[1 (c+dx), 2]]/
2
(20 (az—b2)4de4\/Cos[c+dx] ) +

(Qab3 (11a®+2b%) v/Cos[c+dXx] EllipticPi[L, (c+dx), 2])/
b-+-aZ+b?
[S(az—b2)4(b—x1—a2+b2 de3+/eCos[c+dx]
e o 2b 1
(9ab3 (11a®+2b%) v/Cos[c+dx] EllipticPi| —————, = (c+dx), 2])/

b+ -a2+b2 2
(8 (az—b2>4 (b+x/—a2+b2 de3+/eCos[c+dx]
b

N |

+

+

+

2 (a2-b?) de (eCos[c+dx])*? (a+bSin[c+dx])?
13ab

4 (a?-b?)*de (eCos[c+dx])*? (a+bSin[c+dx])
9b (11a?+2b?) -a (8a?+ 109 b?) Sin[c +d x]

N
20 (a?-b?)’de (eCos[c+dx])>?

3 (1503 (11a2+2b%) +a (8a*-64a*b?-139b*) Sin[c+dx])

20 (a?-b?)*de*+/eCos[c+dx]

Result (type 6, 1408 leaves):
1

40 (a-b)* (a+b)*d (eCos[c+dx])’?

1

3Cos[c+dx]7/?

12\/1—Cos[c+dx]2 (a+bsin[c+dx])

(8a°-64a*b> - 304a°b* - 30 b°) [a+b\/1—Cos[c+dx}2

1 7 b2 Cos[c +dx]?
- [(56a (a®>-b?) AppellF1[=, =, 1, —, Cos[c+dx]?, #]
2

4 -aZ+b?

nw
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3 1 7
Cos[c+dx]3/2]/ [\/I_COS[CH“]Z [7 (a® - b?) AppellF1[=, =, 1, —, Cos[c+
4 2 4
, b?Cos[c+dx]? 5 7 1 11 ,
dx]2, ——————] -2 |2b2AppellFl[—, =, 2, ==, Cos[c+dx]2,
-a%+b? 4 2 4
b% Cos[c +dx]2 7 3 1
#} * (_a2+b2) AppellFl[—, =, 1, —, Cos[c+dx]?,
-a?+b? 4° 2 4
b2 Cos[c +dx]?
#}JCOS[C+C‘X]2 (a2+b2(—1+Cos[c+dx]2)>]]_
—a?+b?
(1+1) Vb ~/Cos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(-a2+b2) %"

14 <1+j> \/F\/m} —Log[m— (1+J'l> Vb (—a2+b2)1/4

(-a2+b2) %"
VCos[c+dx] +ibCos[c+dx]|+Log[~/-a2+b? + (1+i) /b (-a?+b?)"*

\/Cos[c+dx] +JibCos[c+dxj} J/(\/F (—a2+b2>1/4) Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (8a’b-64a’b’>-139ab®)

(a+b\/1—Cos[c+dx}2

y 3 1 7 , b?2Cos[c+dx]?2
7b (a2 - b?) AppellF1[ =, - =, 1, =, Cos[c+dx]2, — ]
4 2 4 ~a?+b?

COS[C+dX]3/2\/1—COS[C+dX]2J/

- 3 7 , b?Cos[c+dx]?
3|-7 (a®-b?) AppellF1|~, - =, 1, —, Cos[c+dx]?, — | +2
a” 27 4 ~a2 + b2
5 7 1 11 , b?Cos[c+dx]?
2b AppellFl[—, -—, 2, —, Cos[c+dx]~, —] +
4 2 4 -a?+b?
7 1 11 b2 Cos[c+dx]?
(a>-b?) AppellF1[—, =, 1, =, Cos[c+dx]?, #]
4 2 4 —aZ + b2
Cos[c+dx12] (a*+b* (-1+Cos[c+dx]?)) | +
V2 Vb v/Cos[c+dx V2 Vb v/Cos[c+dx
a|-2ArcTan[1- [c+dx] | +2ArcTan|1 + [c+dx] |+
(az_b2>1/4 (az_bz>1/4

Log[+/a* - b? —ﬁﬁ(az—bz)l/“\/Cos[cmx] +bCos[c+dx]] -
Log[+/a* - b? +\/7W(a2—b2)1/4\/Cos[c+dx] +

bCosfc+dx] |

/(4\/7b3/2 (az—b2)1/4) Sin[c+dx]?| +
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b°> Cos[c +d x] 21ab®Cos[c+dXx]

+ +

2 (az—bz)3 (a+bSin[c+dx])2 4(a2—b2)4 (a+bsin[c+dx])

Cos[c+dx]*

1

5 (az—bz)3
2

Sec[c+dx]3

(-3a’b-b*>+a*sin[c+dx] +3ab’Sin[c+dx]) +
o
5 (az—bz)4
(5@a*b’+10b°>+3a’Sin[c+dx] -24a’b’>Sin[c+dx] -

]/ (d (eCos[c+dx])7/2)

2Sec[c+dXx]

39ab*Sin[c+dx])

Problem 605: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

15/2

dx

J(eCos[Cerx})
(

a+bsinfc+dx])*

Optimal (type 4, 671 leaves, 16 steps):
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39a (11a*-17a2b? + 6 b*) e'*/2 ArcTan [ Vb e Cos[c+dx] ]
(-a2.67) ¥V e

16b/2 (~a2 + b?)** d

39a (11 a*_17a2b%2+6 b4) e15/2 ApcTanh [ @]
(-a2+b?) V4 /e

16b%/2 (~a2 + b2) %% d

(13 (231a*-203a’b® + 20b*) e®+/Cos[c +dx] EllipticF[1 (c+dx), 2})/
2
(56b8d\/eCos[c+dx} )—

2b 1
(39 a’ (11a*-17a’b*+ 6b*) e®/Cos[c+dx] EllipticPi| —————, — (c+dx), 2}]/
b-+-a2+b2 2
(16b3(a2—b[b—«/—a2+b2 )dx/eCos[c+dx] -
2 4 212 4\ 8 e 2b 1
39a% (11a*-17a%b? + 6 b*) e®+/Cos[c +dx] EllipticPi| ———————, = (c+dX), 2] /
b++-a+b? 2

(16b8 asz[b+x/7a2+b2] dveCos[c+dx] | -
e (eCos[c+dx])™? 13e? (eCos[c+dx])*? (11a+4bSin[c+dx])
3bd (a+bSin[c+dx])> 84b*d (a+bSin[c+dx])?
39e° (eCos[c+dx])>? (77a*-20b%+22abSin[c+dx]) 1
N
280b°d (a+bSin[c+dx]) 56 b’ d

13e’+/eCos[c+dx] (21a (1l1a’-6b*) -b (77a*-20b%) Sin[c+dx])

Result (type 6, 2302 leaves):
1
560 b7 d Cos[c +dx]1%/?

(e Cos[c+dx])*™?

1

2 (4410a°b - 3418 ab?) [a+bx/1—Cos[c+dx}2

\/1—Cos[c+dx]2 (a+bsin[c+dx])

y 11 5 , b?Cosfc+dx]?
5a (a?-b?) AppellF1[~, —, 1, =, Cos[c+dx]?, —————————| \/Cos[c+dX] /
4" 2 4 ~aZ+b?
[\/1—Cos[c+dx]2
1 1 5 b2 Cos[c +dx]?
[5 (a®>-b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #] -2
4 2 4 —a2 + b?
5 1 9 b2 Cos[c +dx]?
[2 b? AppellF1[ =, =, 2, =, Cos[c+dx]?, #] + (-a?+b?)
4 2 4 -a?+b?

3 9 , b?Cos[c+dx]?
s, —» 1, =, Cos[c+dx]?, —
4

—a%2+b?

AppellF1|

H |
N

}] Cos[c +dx]?

| 327
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(a? +b? (—1+Cos[c+dx}2))) —;(E—E] Vb

(7a2+b2)3/4 8 8
(1+1) Vb ~/Cos[c+dx] (1+1) Vb ~/Cos[c+dx]
}—2Ar‘cTan[1+

(7a2+b2)1/4 (7a2+b2)1/4

Log[+/ -a® + b? —<1+i)x/?(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a? + b? +(1+i)\/?(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

|+

2 ArcTan [1 -

1

Sin[c+dx] +

\/1—Cos[c+dx12 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

a+b\/1—Cos[c+dx]2 Cos |2 (c+dx”

(1+1) Vb +/Cos[c+d x] ]

(-a+b?) Y/

(560@ a’b-3472a b3)

(i— i) (—Zaz+b2) Ar‘cTan[l—

p3/2 <—a2 i b2> 3/4

(1+1) /b +/Cos[c+d X] ]

(-a2.0?) /8

(17 i—) (-2a2+b?) ArcTan[1 +
2 2 4\/m

+ +
b3/2 (_az +b2)3/4 b

5 , b?Cos[c+dx]?2
,1, =, Cos[c+dx]?, ———————] ~/Cos[c+dx]

4 ~a%+b?

/

)

FNQUPN
N R

[10 a (a®-b?) AppellF1]

\/ 2 2 B2 11 5 2
1-Cos[c+dx]? |5 (a?-b?) AppellF1[~, —, 1, —, Cos[c+dx]?,
4 2 4
b2 Cos[c+dx]? 5 5 1 9 5
————————] -2|2b%AppellF1| =, =, 2, =, Cos[c+dx]?,
—aZ+b? 4 2 4
b2 Cos[c+dx]? 5 3 9
#] + (-a?+b?) AppellF1[ =, =, 1, =, Cos[c+dx]?,
_a? 4 b2 4’ 2 4
b2 Cos[c+dx]?
#] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
—a?+b?

9 , b2Cos[c+dx]2
,1, =, Cos[c+dx]?, ————————|
4 -a%2+b?

/[5\/1Cos[c+dx]2

N |

)

EE RS

[36 a (a® - b?) AppellF1]

Cos[c+dx]°?

y 5 1 9 , b?Cos[c+dx]?
9 (a*-b?) AppellFl[~, =, 1, =, Cos[c+dx]?, —————————| -
4" 2 4 -a2+b?
9 1 3 b2 Cos[c+dx]?
2 {2 b AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a?+ b?)

4 2 4 —a% +b?

9 3 13 , b?Cos[c+dx]? 5

AppellFl[—, —, 1, —, Cos[c+dx]*, —} Cos[c+dx]
4 2 4 -a?+b?

(a® +b? (—1+Cos[c+dx]2)>] + [(1 E) (-2a%+b?) Log[+/-a%+b* -

4 4
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(1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]] /(b3/2<—a2+b2)3/4>_
[[lfi) (~2a7+b?) Log[+/ a2+ b2 + (1+1) Vb (-a®+b?)¥*Cos[crdx] +
4 4

ibCos[c+dx]]| /(b3/2(—a2+b2)3/4) Sin[c+dx] -

1
2 (3815 a* - 6251 a%b%+1300 b4)

(1-Cos[c+dx]?) (a+bSin[c+dx])

(a+b\/17Cos[c+dx]2

1 1 5 b% Cos[c+dx]?
[Sb (a>-b?) AppellF1[~, - —, 1, =, Cos[c+dx]?, #]
4 2 4 -a? + b?

v/ Cos[c+dx] \/l—Cos[c+dx}2
5 2
—, Cos[c+dx]%,

1 1

[(5 (a® - b?) AppellF1[~, - —, 1,
4 2 4 -a?+b?
b2 Cos[c +d x]?

2 5 1,9 2
2 |2b? AppellF1| =, ,2, =, Cos[c+dx]2?,
4 2 4 —a% +b?

bZCos[c+dx}2]
- | +

|+

y o 5 1 9 , b?Cosf[c+dx]?
(a®-b?) AppellF1[=~, =, 1, =, Cos[c+dx]?, ———————|
4" 2 4 —aZ+b?

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

7\5\5\/Cos[c+dx] A2 /b +/Cos[c+dx] -

} +2 ArcTan [1 +
<a2 _ b2>1/4

-2 ArcTan [1

{a

<a2 _ b2>1/4

Log[+/a?-b? -2 /b (a®-b?)Y*+/Cos[c+dx] +bCos[c+dx]]+

/

Log [~/ a® - b? +\/7\/F(a2—b2)1/4x/Cos[c+dx] +bCos[c+dx] ]|

Sin[c+dx]?| +

Q |-

(4\5\5 (az—b2)3/4)

4acCos|2 (c+dx)]
5 b°

+

(eCos[c+dx] )™ ?sec[c+dx]’

(-280a%+79b?) Sin[c+dx]
42 b

(—a2+b2)3

3b7 (a+bSin[c+dx])? )
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37 a (az—bz)2

N
12b7 (a+bSin[c+dx])?

(-a?+b?) (-393a%+76b?)

+

24b7 (a+bSin[c+dx])
Sin[3 (c+dx)}
14 b*

Problem 606: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J >13/2

dx

J(eCos[Cerx
(

a+bsSinfc+dx])*

Optimal (type 4, 557 leaves, 15 steps):

77a (3a%-2b?) e13/2Ar‘cTan{W e Cos[e+dx] | 77a(3a*-2b?) e13/2Ar‘cTanh[VF e Cos[erdx] ]
(—az+b2)1/4\/? (—a2+bz)1/4ﬁ

16 b¥3/2 (~a2 + b?) Y% d 7 16 b¥3/2 (~a2 + b?) % d
7 (15a%-4b?) e®veCos[c+dx] EllipticE[} (c+dx), 2]
40b%d~/Cos[c+dx]
77 a (3a’ - 2b?) e7mEllipticPi[L, (c+dx), z]]/

b-+-a?+b?

+

N |

[16b7 (b—x/—a2+b2 ) d+veCos[c+dx] )+

2b
(77 a’ (3a®-2b?) e’+/Cos[c+dx] EllipticPi| —————,

b+ -a%+b?

(C+dx),2]

/

N |

(16 b?

b++/-a%+b? ) d+veCos[c+dx] )—

e (eCos[c+dx])™? 11e* (eCos[c+dx])”? (9a+4bSin[c+dx])

3bd (a+bSinfc+dx])? 60b>d (a+bSin[c+dx])?

775 (eCos[c+dx])*? (15a®-4b?+6abSin[c+dx])

120b°d (a+bSin[c+dx])

Result (type 6, 1331 leaves):
1
80 b>d Cos[c+dx]t3/?

ab (a+b\/17Cos[c+dx]2

7 (eCos[c+dx])13/2{
2\/1 Cos[c+dx]? (a+bSin[c+dx])

, b?Cos[c+dx]?
,Cos[c+dx]?, ————

7
» 1, —
4 ~aZ+b?

]

[_ [(56a (a® - b?) AppellF1[—,

s W
N R
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Cos[c+dx]3/2]/ [\/1—Cos[c+dx]2 [7 (a® - b?) AppellF1]
b2 Cos[c +dx]?
dx]?, #] -2 (2 b? AppellF1|
-aZ + b2
b2 Cos[c +dx]?
rroslerdXIT) L (a?+ b?) AppellFi]
—a? + b2

b2 Cos[c+dx]?

nw

1 7
, —» 1, —, Cos[c+
2 4

7

3

N |

1 2

, 2, —, Cos[c+dx]°,
4 4

3 2

, —» 1, —, Cos[c+dx]*-,
2 4

N

P }JCos[c+dx]2
-a‘+b

(a? + b (‘1+C05[C+dx]2)>]] .

(1+1) Vb ~/Cos[c+dx]
2ArcTan|1 -

(~a .+ p2) 24
1+1 b +C d
o ><r bf;f/i* L) o[y et bt - (104) VB (-ate?) e

VCos[c+dx] +ibCos[c+dx]|+Log[~/-a2+b? + (1+i) /b (-a?+b?)"*

m+jbCos[c+dxH /(W (—a2+b2)1/4)

IS8

| -2ArcTan|

Sin[c+dx] -

! 2 (15a% - 4 b?) (a+b\/1—Cos[c+dx]2
(1-Cos[c+dx]?) (a+bSin[c+dx])

- 3 1 7 , b2Cos[c+dx]2
7b (a>-b?) AppellF1[=, - =, 1, —, Cos[c+dx]?, —
4 2 4

—a?+b?

]

Cos[c+dx]3/2x/1—Cos[c+dx}2J/

[3

1 7 b2 Cos[c +dx]?
-7 (a®-b2) AppellF1[=, - =, 1, —, Cos[c+dx]?, bfCos[c+dx]”
2 4

—a%+b? }+

N AW

5 7 11 , b?Cos[c+dx]?
2b AppellFl[*, -—, 2, —, Cos[c+dx]°, —] +
4

—a?+b?

s 1 11 , b*Cos[c+dx]?
(a*-b )AppellFl[ , —,1, —, Cos[c+dx]%?, ————————
2 4

-a? + b? ]

BN

Cos[c+dx12] (a*+b? (-1+Cos[c+dx]?))| +

\/7
—ZArcTan[l— \/7\/? Cos[c+dx]

(az _ b2> 1/4

[a

JEosTeTaxNT

]+2Ar‘cTan[1+\/7\/F Cos[c+dx] |+
(az_bz>1/4

Log[+/a? - b? —\/Tﬁ(az—bz)l/“\/Cos[Cerx] +bCos[c+dx]] - Log|

|/

rJar-b? ++/2 Vb (az—b2)1/4\/Cos[c+dx1 +bCos[c+dx] |

(4\/7b3/2 (a2 _ b2)1/4)

Sin[c+dx]?| +

1
d

8aCos[c+dx
(eCos[c+dx] )™ _BaCosfcrdx]

Sec[c+dx]® +
3b°
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—a*Cos[c+dx] +2a2b?Cos[c+dx] -b*Cos[c+dx]

.
3b° (a+bSin[c+dx])’

9 (a®Cos[c+dx] -ab?Cos[c+dx])

+

4b° (aerSin[Cerx])2
-71a%Cos[c+dx] +20b%Cos[c+dx]
8b° (a+bSin[c+dx])

+

Sin[2 (c+dx) |
5b*

Problem 607: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

11/2

dx

J (eCos[c+dx])
(a+bsin[c+dx])*
Optimal (type 4, 571 leaves, 15 steps):

15a (7a%-6b?) el/2 ArcTan| vb e Cos[crdx] | 15a (7a?-6b?) e!/2ArcTanh]| @}
(—az+b2)l’4\/? (—a2+b2>1/4\/?

16 b'/2 (~a2 + b2)>*d 16 b/2 (~a2 + b2)>* d
5(21a%-4b?) e®VCos[c+dx] EllipticF[} (c+dx), 2]
8b®d~/eCos[c+dx]
[15 a’ (7a*-6b?) eﬁmeuipticpi[L,

b-+-a?+b?

(16b6 (asz [b*\/732+b2]) d+/eCos[c+dx]

+

N |

(C+dx),2]

/

+

(15 a’ (7a®-6b%) e®~/Cos[c+dx] EllipticPi[L, 1 (c+dx), 2]]/

b++/-a2+b? 2
(16b6 a2—b[b+x/—a2+b2])d\/m -
e (eCos[c+dx])%? e’ (eCos[c+dx])>? (7a+4bsSin[c+dx])
3bd(a+bSin[c+dx})3_ 4b3d (a+bSin[c+dx])? i

5e°+veCos[c+dx] (21a’-4b’+14abSin[c+dx])

8b°d (a+bSin[c+dx])

Result (type 6, 2220 leaves):

1 2Sin[c+dx
~(eCos[c+dx] )™ ?sec[c+dx]® 25inferdx]
3 b*
(-a%+b2)? 25a (a% - b?) ~165a2 + 52 b2

+

+
3b% (a+bSin(c+dx])® 12b° (a+bSin[c+dx])> 24b°(a+bSin[c+dx])
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1 1
(eCosfc+dx])™? |-
16 b> d Cos[c + d x]11/2

\/17Cos[c+dx]2 (a+bsin[c+dx])

[[Sa (a®>-b?) AppellFl[l, 1, 1, E,
4 2 4

/(x/1Cos[c+dx}2

76ab (aer\/l—Cos[c+dx]2

, b?Cosf[c+dx]?
Cos[c+dx]?, ——————

| VCosfc+dx]

-a2 + b?
1 1 5 b2 Cos[c +dx]?
[5 (a% - b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #] -2
4 2 4 —a?+b?
5 1 9 b2 Cos[c+dx]?
(2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a% +b?)
4 2 4 -a% + b?
5 3 9 , b?2Cos[c+dx]?2 5
AppellFl[ =, =, 1, =, Cos[c+dx]?, — || Cos[c+dx]
4 2 4 -a?+b?

(a?+b? (—1+Cos[c+dx}2))J —;(l—j—] Vb
(-a2+b2)>4 18 8

(1+1) Vb /Cos[c+dx] ] - 2arcTan[1+ (1+1) Vb /Cos[c+dx]

(-a%+b2) 1" (-a%+b2) 1"
Log[+/-a?+b? - (1+i) b (-a?+b?)Y*+/Cos[c+dx] +ibCos[c+dx]] -
Log[+/-a*+b? + (1+i) Vb (-a*+b?)"*+/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan|1-

|+

. 1
Sin[c+dx] +

\/1—(Zos[c+dx}2 (-1+2Cos[c+dx]?) (a+bSin[c+dx])

32ab (a+b\/1—Cos[c+dx}2 Cos[2 (c+dx) |

(i— i) (-2a%+b?) ArcTan|[1 - (1+1) Vb _y/Cos[c+dx] ]

(-a2+b2) ¥4

p3/2 <7a2 n b2> 3/4

(l—i*) (—2a2+b2)Ar‘cTan[1+ (1+4) Vb o/ Cos[c+dx] ]
2 2

(-a?+b2) ¥/ 4+/Cos[c+dXx]
+ +
h3/2 (—a2+b2)3/4 b
) 2 11 5 , b?Cos[c+dx]?
10a (a® - b?) AppellF1|~, —, 1, =, Cos[c+dx]?, — ] +/Cos[c+dx] /
4’2" a ~a? 4 b2
1 1 5
[\/I—Cos[c+dx12 (5 (a*-b*) AppellF1[—, =, 1, =, Cos[c+dx]?,
4’ 2 4

b2 Cos[c +dx]? 9 5
Y, 5, oz , —» 2, —, Cos[c+dx]~,
—a+

| -2 [2 b? Appe11F1[E
4" 2 4
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b2 Cos[c +dx]? - 5 3 9 5
————————] +(-a’+b?) AppellF1[ =, =, 1, =, Cos[c+dx]?,
-a?+b? 4 2 4
b2 Cos[c +dx]?
#] Cos[c+dx]?| (a®+b? (-1+Cos[c+dx]?))| -
-aZ + b?
5 1 9 b2 Cos[c +dx]?
[36a (a® - b%) AppellFl[ =, =, 1, =, Cos[c+dx]?, #}
4 2 —a% + b2

Cos[c+dx]°?

/{5\/1Cos[c+dx]2

5 1 9 b2 Cos[c+dx]?
[9 (a*-b%) AppellF1[—, =, 1, =, Cos[c+dx]?, #] -
4 2 4 -a% + b?
9 1 3 b2 Cos[c +dx]?
2 (2 b% AppellF1[~, =, 2, —, Cos[c+dx]?, #] + (-a*+b?)
4 2 4 -a?+b?

9 3 13 , b?Cos[c+dx]?
AppellF1[=, =, 1, =, Cos[c+dx]?, ————————
2 4 —aZ+b?

(a%+ b2 (—1+Cos[c+dx]2)>] + [(1—3) (-2a%+b%) Log[+/-a%+b® -
4 4
(1+1’1)\/F(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]] /(b3/2<—a2+b2)3/4>_

[[E E) (—2a2+b2) Log[\/—a2+b2 + (1+J'l> Vb (—a2+b2)1/4\/Cos[c+dx] +
4

})Cos[c+dx]2

I

ibCos[c+dx]| /(b3/2(—a2+b2)3/4) Sin[c+dx] -

= 2 (412 -20b?) (a+b\/1—Cos[c+dx]2

(1-Cos[c+dx]?) (a+bSin[c+dx])

2 2
[Sb (a% - b?) AppellFl[l, 73, 1, E, Cos[c+dx]2, M]
4 2 4 -a?+b?

/

v/ Cos[c+dx] \/l—Cos[c+dx}2

b2 Cos[c +dx]?

1 1 5
[(5 (a? - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, |+
4 2 4 -a?+b?
) 5 1 9 , b’*Cosf[c+dx]?
2 |2b?AppellFl|[ =, - =, 2, =, Cos[c+dx]?, ————————| +
4" 2 4 —a2+ b2
5 1 9 b2 Cos[c+dx]?
(a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?, #]
4" 2 4 —aZ+b?
Cos[c+dx]? (a2+b2<—1+COS[C+dX]2)> +

A2 /b /Cos[c+dx] A2 /b /Cos[c+dx] }7

} +2 ArcTan [1 +
(a27b2)1/4 <a27b2)1/4

Log[+/a2-b? -2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]]+

-2 ArcTan [1 -

{a
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Log[+/a?-b? +v2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]]

/

(4\/7\/F<a2—b2)3/4) Sin[c+dx]?

Problem 608: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

])9/2

dx

J (eCos[c+dx

(a+bSin[c+dx])*
Optimal (type 4, 591 leaves, 15 steps):
7a (5a2-6b?) es’/ZAr‘cTan[\m ecoslerdxl 1 74 (5a% - 6b2) eg/zArcTanh[W ecoslerdx] ]
(~a2+b2) V4 e (~a2+b2) V4 &
16b°/2 (-a2+ b2)*'*d 16b°/2 (~a2 + b?)>'*d
7 (5a*-4b?) e*veCos[c+dx] EllipticE[> (c+dx), 2]
8b* (a? - b?) d+/Cos[c+dx]

(732 (5 3276b2> e5 Y, COS[C+dX} EllipticPi[— - <c+dx) Z}J/
) )
b ~/ a2 bZ 2

(16 b> (a® - b?)

b-+/-a%+b? ) d+veCos[c+dx]

7a (5a°-6b%) e®~/Cos[c+dX] EllipticPi[L, 1 (c+dx), 2}]/
b++-a+b? 2

e (eCos[c+dx

- +

3bd (a+bSin[c+dx])’

} )7/2

(16b5 (a% - b?) [b+x/—a2+b2 ) d+/eCos[c+dx]

7 (5a®-4b?) e® (eCos[c+dx])*? 7e3(eCos[c+dx])>? (5a+4bsSin[c+dx])

8b* (a?-b?)d (a+bSin[c+dx]) 12b%d (a+bSin[c+dx])?

Result (type 6, 1294 leaves):

9/2 4 [@?Cos[c+dx] -b?Cos[c+dx] 5acCos[c+dx]

Sec[c +dX]

+

1
a(eCos[c+dx])

3b% (a+bSin[c+dx])’ 4b (a+bSin[c+dx])?
-19a%Cos[c+dx] +12b%Cos|[c +d x]
8b (-a’+b?) (a+bSin[c+dx])

1
: 16 (a-b) b® (a+b) dCos[c+dx]®?

1

7 (eCos[c+dx])? ab(aer\/17Cos[c+dx]2

6\/17Cos[c+dx]2 (a+bsin[c+dx])

7 b2 Cos[c +dx]?
(—([SGa (a*-b*) AppellF1[=, =, 1, —, Cos[c+dx]?, #] Cos[c+dx]3/2)/
4

-a%+b?

N |w
N |-
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2 2 2 3 1 7 2
\/1—Cos[c+dx} 7 (a®-b?) AppellF1[~, —, 1, —, Cos[c+dx]?,
4’ 2 4
b2 Cos[c+dx]? 5 7 1 11 5
———— "] _2|2b2AppellFi[ =, =, 2, ==, Cos[c+dx]?,
—a? + b2 4 2 4
b% Cos[c+dx]? 7 3 11
#] + (-a?+b?) AppellF1|—, =, 1, —, Cos[c+dx]?,
~a? 4 b2 4’ 2 4
b2 Cos[c+dx]?
#] Cos[c+dx}2) (a>+b? (—1+Cos[c+dx}2>)])—
—a? +b?
(1+i) Vb v/Cos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan|
(7a2+b2)1/4

P tLE ORI g T (104) VB (e

(7a2+b2)1/4
m+ibCOS[C+dX]]+Log[\/,a27+bz+(1+j>\/g(faz+bz)1/4
\/m+ibCos[c+dx]] /(\/F(—a2+b2)1/4)

Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (5a%-4b?%) (aer\/l—Cos[c+dx]2

y 3 1 7 , b?Cosf[c+dx]?
7b (a®-b2) AppellF1[=, - =, 1, =, Cos[c+dx]?, — |
4 2 4 —a?+b?

/

3 1 7
-7 (a® - b?) AppellF1[~, - =, 1, —, Cos[c+dx]?,
4" 2 4

Cos[c+dx}3/2\/1—Cos[c+dx]2

b% Cos[c+dx]?
—a?+b?
5 7 1 11 , b?Cos[c+dx]?2
2 |2b?AppellFl][—, - =, 2, =, Cos[c+dx]?, ————————| +
4 2 4 -a?+b?

(3

|+

~N

b2 Cos[c +dx]?

) ) 1 11 )
(a® - b?) AppellF1[~, =, 1, =, Cos[c+dx]?,
2 4 —a2+b?

]

IN

Cos[c+dx]?

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

-2ArcTan|1 -

ﬁ\/Fx/Cos[c+dx] \/Tx/gx/Cos[c+dx]
| +2ArcTan|1 +

]+
<a2_b2>1/4 <a2_b2>1/4
Log[+/a®-b? -2 Vb (az—b2)1/4x/Cos[c+dx] +bCos[c+dx]] -
Log[~/a?-b? +v/2 /b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]] ]/

(a

(4 V2 b32 (az B bz) 1/4)

Sin[c+dx]?

Problem 609: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

J (eCos[c+dx])7/2
(

a+bsinfc+dx])*

dx

Optimal (type 4, 597 leaves, 15 steps):

532 (az _ 2b2) e7/2 Ar‘CTan[\/F eCos[/c+dx] }
(—a2+b2)1/4\/?
16 b7/2 (_a2+b2>7/4d

5a (a?-2b?) e7/2Ar‘cTanh[\/F eCos[crdx] ]
(—a2+b2>1/4\/?
16b7/2 (-a2 +b%)7*d
5(3a?-4b?) e*v/Cos[c+dx] EllipticF[2 (c+dx), 2]

24b* (a2 -b?) d+/eCos[c+dx]

2b
[5 a’ (a®-2b?) e*~/Cos[c+dx] EllipticPi|

—,1(c+dx),2}/
b-+-a2+b2 2
(16b4 (a% - b?) [az—b(b—w/—a2+b2)] dveCos[c+dx] | -
2 (42 2\ 4 e 2b 1
5a (a —2b>e v Cos[c+dx] ElllpthPl{—, 7(c+dx>,2} /
b+ -a%+b? 2

e (eCos[c+dx})5/2

(16b4 (a% - b?) [az—b (b+x/—a2+b2 )] d+/eCos[c+dx]
3bd (a+bSin[c+dx])3

5(3a%?-4b?) e*+/eCos[c+dx] 5e’+veCos[c+dx] (3a+4bSin[c+dx])
+
24b% (a?-b?) d (a+bSin[c+dx])

12b*d (a+bSin[c+dx])?
Result (type 6, 1263 leaves):

~(eCos[c+dx])”?sec[c+dx]?
d

a? - b? 13a -33a%+28b?
- +
3b% (a+bSin(c+dx])> 12b% (a+bSin[c+dx])? 24b% (-a?+b?) (a+bSin[c+dx])

1
48 (a-b) b* (a+b) dCos[c+dx]”/?

+

5 (eCosc+dx])”? |- !

\/l—Cos[c+dx12

4ab (a+b\/1—Cos[c+dx}2)
a+bsSin[c+dx])

1
y 1)
2

>y —

2 2
[(Sa (a® - b?) AppellF1] b®Cosfc+dx]®

, Cos[c+dx]?,

IS

—a?+b?

| CosTeaxT | /

1 5
[\/1—Cos[c+dx]2 [5 (a>-b?) AppellF1[~, =, 1, =, Cos[c+dx]?,
2 4

FNQR

b2 Cos[c +dx]?

, 5 1 _ 9 ,
| -2 |2b%AppellF1| =, =, 2, =, Cos[c+dx]2,
-a?+b? 4 2 4
b2 Cos[c +dx]? 5 3 9
#} + (-a®+b?) AppellF1| =, =, 1, =, Cos[c+dx]?,
-a?+b? 4 2 4

| 337
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b2 Cos[c +dx]? 5
—————————] | Cos[c+dx]

(a% + b? (—1+Cos[c+dx]2)>) -

—a2 + b2
i 1+ 1 b v C d
- (E—EJ\/F ZAPcTan{l— ( Hl)f oslc+dx] ]—
(-a?+p2)>* 18 8 (-a%2+b2)Y*

1+1) /b /Cos[c+d
2ArcTan |1+ (1+4) Vb VCosic+dx] | +Log[y/-a?+b? - (1+1i) Vb

(-a2+b2)M*
(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]| -Log[+/-a?+b? + (1+1)
\/F(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]

Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (3a%*-4b?%) (a+b\/17Cos[c+dx]2

b2 Cos[c+dx]?

—a?+b? ]

2 2 11 > 2
5b (a®-b?) AppellF1[~, ,1, =, Cos[c+dx]2?,
4 2 4

v Cos[c+dx] \/1—Cos[c+dx}2J/

) 2 1 1 5 , b?Cos[c+dx]?
-5 (a®-b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, — | +
4 2 4 —a% +b?

5 5 1 9 , b?Cos[c+dx]?
2 |2b%AppellFl][ =, - =, 2, =, Cos[c+dx]?, ———————| +
4 2 4 -a?+b?

9 , b?Cos[c+dx]?
, —» 1, =, Cos[c+dx]?, ———

2 _b?) AppellF1l
(a )ppe [ 2 4 a2+ b?

]

H |

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

\/?\/Fx/Cos[c+dx] \/?\/Fx/Cos[c+dx]
| +2ArcTan[1+

<327b2>1/4 <327b2>1/4
Log[~/a2-b% -2 /b (az—b2)1/4\/Cos[c+dx] +bCos[c+dx]]|+
Log[+/a2-b? +v2 /b (a®-b?)¥*+/Cos[c+dx] +bCos[c+dx]] ]/

-2ArcTan[1- |-

[a

Sinf[c+dx]?

(a2 o (o767

Problem 610: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

])5/2

dx

J (eCos[c+dx

(a+bSin[c+dx])4

Optimal (type 4, 574 leaves, 15 steps):
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\/b +/eCos[c+dx] } \/b +/eCos[c+dx] ]
(-a02) Y4 e (a2b?) V4 e

16b%/2 (~a? + b?)%*d 16b°/2 (~a2 + b?)%*d
(a+4b?) e?VeCos[c+dx] EllipticE[> (c+dx), 2]
8b% (a2-b?)*d~/Cos[c+dx]
a? (a?-6b?) e*/Cos[c+dx] EllipticPi| —2°—, > (c+dx), 2]

b-+/ -a?+b?

16b° (a2 -b?)® [b-V-a?+b? | dv/eCos[c+dx]

a (a%-6b?) e>/2 ArcTan | a (a%-6b?) e>/2 ArcTanh |

a% (a’-6b?) e*~/Cos[c+dx] EllipticPi[L > (c+dx), 2]

b+\/ﬁ’2 e(eCos[c+dx])3/2
- +
16 b (a? - b?)? (b+\/—a2+b2 ) d+/eCos[c+dx] 3bd (a+bsinfc+dx])>

ae (eCos[c+dx])*? (a2 +4b?) e (eCos[c+dx])>?
+

4b (a?-b?)d (a+bSin(c+dx])? 8b (a?-b2)?d (a+bSin[c+dx])

Result (type 6, 1286 leaves):

1

Cos[c+dx] aCos[c+dx]
a(eCos[c+dx])

- - +

3b (a+bSin[c+dx])3 4b (-a%+b?) <a+bSin[c+dx1>2

5/2

Sec[c+dx]?

a2 Cos[c+dx] +4b2Cos[c+dx] 1

+

16 (a-b)’b (a+b)*dCos[c+dx]*?

8b (-a2+b?)* (a+bSin[c+dx])

1

5ab (a+b\/1—Cos[c+dx]2

(eCos[c+dx}>5/2{
6\/1—Cos[c+dx]2 (a+bsin[c+dx])

b2 Cos[c +dx]?

3
—a?+b?

( ( [563 (a® - b?) AppellF1|

N |

7 2
, 1, Z, Cos[c+dx]*,

]Cos[c+dx]3/2J/

»jw

2 2 2 3 1 7 2
\/1—Cos[c+dx} 7 (a*-b®) AppellF1[~, =, 1, —, Cos[c+dx]?,
4 2 4
b Cos [c +d x]? 5 7 1 11 5
——————————] -2 [2b*AppellF1[~, =, 2, —, Cos[c+dx]?,
-a? + b? 4 2
b2 Cos[c+dx]? 7 3 11
s ]+<‘32+b2)APP611F1[*, =, 1, —, Cos[c+dx]?,
-aZ+b? 4 2 4
b2 Cos[c+dx]?
#] Cos[c+dx12) (a®+b? (—1+Cos[c+dx12))]J—
—aZ + b2
(1+]'1) Vb VCos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan]|
(7a2+b2)1/4

i) b eosTerdX] y o T (s B (et 7]

(~a2+b2) 24

VCos[c+dx] +ibCos[c+dx]]|+Log[~/-a2+b* + (1+1i) b (-a%+b?)"*




340 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

v Cos[c+dx] +ibCos[c+dx]]]

/ (\/F (—a2+b2)1/4)J Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (a® +4b?) (aer\/l—Cos[c+dx]2

b2 Cos[c+dx]?

—a?+b? ]

2 |12 i _l Z 2
7b (a? - b?) AppellF1|~, ,1, —, Cos[c+dx]2,
4" 2 4

/

3 1 7
[3 (—7 (a® - b?) AppellF1[~, - —, 1, —, Cos[c+dx]?,
4’ 2 4

Cos[c+dx}3/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?

|+

—a? + b?
5 7 1 11 , b?Cos[c+dx]?2
2 |2b%AppellFl]—, - =, 2, =, Cos[c+dx]?, —————————| +
4 2 4 -a?+b?
7 1 11 b2 Cos[c +dx]?
(a®-b?) AppellFi[—, =, 1, =, Cos[c+dx]?, #}
4 2 4 —a2+b?
Cos[c+dx]?| (a®+b® (-1+Cos[c+dx]?)) |+
V2 b vCos[c+d V2 b vCos[c+d
a|-2ArcTan|1- [c+dX] | +2ArcTan|1 + [c+dx] |+
(az_b2>1/4 (az_bz)l/zl

Log [~/ a® - b? —ﬁ\/?(az—bz)l/4x/Cos[c+dx] +bCos[c+dx]] -
Log [~/ a® - b? +\/7\/F(a2—b2)1/4\/Cos[c+dx] +bCos[c+dx]]| ]/

(4\Eb3/2 (azb2)1/4)] Sinf[c+dx]?

Problem 611: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

])3/2

dx

J (eCos[c+dx

(a+bSinfc+dx])*

Optimal (type 4, 592 leaves, 15 steps):
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\/b +/eCos[c+dx] } \/b +/eCos[c+dx] ]
(~a2+b2) Y4 /e (~a2+b?) Ve
16 b2 (-a? + b2) 4 d 16 b2 (~a2+ b2) /% d
(3a®+4b?) e®/Cos[c+dx] EllipticF[J (c+dx), 2]
24b? (a2 -b%)*d~/eCos[c+dx]

\/7 . . . 2b l
a2 (a2+6b2) e2/Cos[c+dx] ElllpthPl[—bi o (c+dx), 2]
16b? (a2 - b2} (a?-b [b-V-a?+b? | | d"/eCos[c+dx]

2 (42 2 2\/7 inticpi [ 2b 1
a? (a? + 6 b?) e?+/Cos[c+dx] E111pt1cP1[b+ . (c+dx), 2]

a (a%+6b?) e3/2 ArcTan | a (a%+6b?) e3/2 ArcTanh |

+

evecCos[c+dx]

- +

16b? (a? - b?)? (az—b (b+\/—a2+b2 )) d+eCos[c+dx] 3bd (a+bsinfc+dx])>
ae+eCos[c+dx] (3a2+4b?) eveCos[c+dx]
+

12b (a?2-b?) d (a+bSin[c+dx})2 24 b (az—bz)zd (a+bsin[c+dx])

Result (type 6, 1263 leaves):

1
32gec[c+dx] |- -

3b (a+bSin[c+dx])3

1
=(eCos[c+dx])
d

a 3a%2+4b?

+ —

12b (-a?+b?) (a+bSin[c+dx])® 24b (-a2+b?)? (a+bSin[c+dx])

1 3/2 1
; ; (eCos[c+dx]) [
48 (a-b)"b (a+b)*dCos[c+dx]>? \/1—Cos[c+dx]2 (a+bsin[c+dx])
28ab (aer\/17Cos[c+dx}2 [(Sa (aszz)AppellFl[l, 1, 1, E,
4 2 4

b2 Cos[c +dx]?

Cos[c+dx]?
’ —a?+b?

| VCos[c+dx]

/[\/1—Cos[c+dx]2

1 1 5 b2 Cos|[c +dx]?
[5 (a® - b?) AppellF1[ =, =, 1, =, Cos[c+dx]?, #] -
4 2 4 -a? + b?

5 1 9 b2 C dx]?
2 {2 b% AppellF1[ =, =, 2, =, Cos[c+dXx]?, M} + (-a?+b?)
4 2 4 -a?+b?
5 3 9 b2 Cos[c +dx]?
AppellF1[ =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]?
4’ 2 4 _a? 4 b2
) ) ) 1 1 1
(a?+b® (-1+Cos[c+dx]?))|-————|—-—| b
(7a2+b2)3/4 8 8

(1+1) Vb Cos[c+dx] | 2arcran[1+ (1+1) Vb Cos[c+dx]

(—a2+b2)1/4 (—a2+b2)1/4

Log[+/ -a® + b? —(1+Jl)\/F(—a2+b2)1/4\/Cos[c+dx} +ibCosfc+dx]] -

2 ArcTan [1 -

] +
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Log[+/ -a® + b? +(1+Jl)\/F(—a2+b2)1/4\/Cos[c+dx} +ibCos[c+dx]]

Sin[c+dx] - ! 2 (3a*+4b?)
(1-Cos[c+dx]?) (a+bSin[c+dx])

(aer\/l—Cos[c+dx]2

]

2 4 -—a2+b?

/

1 1 5 b2 Cos[c+dx]?
([Sb (a® - b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, b*Cosfcrdx]”
4

v Cos[c+dx] \/1—Cos[c+dx}2

) 2 1 1 5 , b?Cos[c+dx]?
-5 (a®-b?) AppellF1[~, - =, 1, =, Cos[c+dx]?, — | +
4 2 4 —a2 + b?
5 1 9 b2 Cos[c +dx]?
2 [2 b% AppellF1[ =, - =, 2, =, Cos[c+dx]?, #] + (a® - b%)
4 2 4 -a?+b?

1 9 , b?Cos[c+dx]?
=, 1, =, Cos[c+dx]?, ————————]
2 4 -a?+b?

V2 /b \/Cos[c+dx]
- <a2—b2)1/4
VCoscrdx]
2Ar‘cTan[1+\/?\/F Cos[c+dx] ]—Log[«/aZ_bZ _\/?\/F<a2_b2)1/4

(az _ bz) 1/4

VCos[c+dx] +bCos[c+dx]]| +Log[+/a®-b? +\/?\/F(a27b2)1/4

AppellF1|

)

Cos[c+dx12J

» |

(a% + b2 (—1+Cos[c+dx]2))} +|a |-2ArcTan[1

} +

VCos[c+dx] +bCos[c+dx]]| /(4\/7\/F(a2—b2)3/4>

Sin[c+dx]2]

Problem 612: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J \VecCos[c+dxX]

(a+bSin[c+dx])*

dx

Optimal (type 4, 579 leaves, 15 steps):
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\/b e Cos[c+dX] Vb +JeCos[c+dX]
5a (a?+2b%) e ArcTan 5a (a?+2b?%) /e ArcTanh
( + ) [ <7az+bz)1/4\/? ] ( + ) [ <7az+b2)1/4\/? ]
- +

16 Vb (-a?+b2)¥*d 16b (-a?+b2)*"*d
(11a2+4b?) Ve Cos[c+dx] EllipticE[i (c+dx), 2]
8(a2—b2)3d\/Cos[c+dx}
2 (52 2 s e 2b 1
5a” (a®+2b%) ev/Cos[c+dx] EllipticPi|—"—— ;(c+dx),2] /

+

3

b-+-a2+b?

(16b(a2—b2)3[b—\/—a2+b2]d\/eCos[c+dx] +
N 2b 1
(5 a* (a*+2b*) e~/Cos[c+dx] EllipticPi[ —————, = (c+dx), 2] /
b+ -a2+b? 2
b lec dx1)3/2
(16b(a2—b2)3[b+\/—a2+b2]d\/eCos[c+dx] + (¢ Cos[c+dx)) +
3(az—bz)de(a+bsin[c+dx})3

3ab (eCos[c+dx})3/2 b (11 a% + 4 b?) (eCos[c+dx})3/2
+

4 (az—bz)zde (a+bSin[c+dx})2 8 (az—b2)3de (a+bsin[c+dx])

Result (type 6, 1294 leaves):

1 b Cos[c+dx]
—/ecCos[c+dX] +
d 3 (a2-b%) (a+bSin[c+dx])>
3abCos[c+dx] -11a?bCos[c+dx] -4b3Cos[c+dx]
- +
4 (a?-b?)? (a+bSin[c+dx])? 8 (a2-b?)® (a+bsSin[c+dx])
1

\eCos[c+dx]
16 (a—b)3 (a+b)3d\/Cos[c+dx]

1

(16 2%+ 14 a2 b?) (a+b\/1—Cos[c+dx]2

12\/1—Cos[c+dx12 (a+bsin[c+dx])

1 7 b2 Cos[c+dx]?
[([563 (a7 - b?) AppellF1[>, =, 1, ©, Cosferdx)?, T Cos[c+dx]3/2J/
2 4

3
4 -—a%+b?

1 7
[\/1—Cos[c+dx}2 (7 (a* - b*) AppellF1[ =, =, 1, —, Cos[c+dx]?,
a

2

N |w

b? Cos [c +d x]? 5 7 1 11 5
——————————] -2 [2b*AppellF1[~, =, 2, —, Cos[c+dx]?,
-aZ+b? 4 2 4
b2 Cos[c+dx]? 7 3 11
e 2] ]+ (‘az+b2)APpellF1{—, =, 1, —, Cos[c+dx]?,
-aZ+b? 4 2 4
b2 Cos[c+dx]?
%] Cos[c+dx}2) (a?+b? (—1+Cos[c+dx}2))]]—
-a‘+b
. (1+i) Vb vCos[c+dx]
(3+31) |2ArcTan|1- | -2ArcTan]|
(7a2+b2)1/4
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. (1+1) va] ~Log[+[-aZ+b? - (1+1) Vb (-a%+b?)V*

(7a2+b2)1/4
VCos[c+dx] +ibCos[c+dx]]|+Log[y/-a*+b* + (1+1) \/F(—a2+b2)1/4
v/Cos[c+dx] +ibCos[c+dx]]] /(\/F(_az+b2)1/4)]sin[c+dx]_

1
(1-Cos[c+dx])?) (a+bSin[c+dx])

2 (11a°b+4b?) [a+b\/1—Cos[c+dx]2

b2 Cos[c +dx]?

—a?+b? ]

7b (a*-b?) Appell 2.1 ! 2
ppe Fl[ R ,1, —, Cos[c+dx]~,
4 2 4

/

_ 2 _p2 i _1 Z 2
3|-7 (a%-b?) AppellF1| =, ,1, =, Cos[c+dx]2,
4" 2 4

Cos[c+dx13/2\/1—Cos[c+dx]2

b2 Cos[c +dx]?

|+

—a?+b?
) 7 1 11 , b?Cos[c+dx]?
2 |2b?AppellFl|—, - =, 2, —, Cos[c+dx]?, —————————| +
4 2 4 -a?+ b2
7 11 b2 Cos[c +dx]?
(a®-b?) AppellFl[—, =, 1, —, Cos[c+dx]?, #}
4" 2 4 -a2+b?

Cos[c+dx]?

(a2+b® (-1+Cos[c+dx]?)) |+

V2 Vb /Cos[c+dx] V2 Vb /Cos[c+dx]
}+2Ar‘cTan[1+
<asz2>1/4 <327b2>1/4

Log[+/a®-b* -\/2 /b (a®-b?)"*+/Cos[c+dx] +bCos[c+dx]] -
Log [~/ a® - b? +\E\m<a2—b2)1/4\/Cos[c+dx] +bCos[c+dx] |

-2 ArcTan [1 -

]+

[a

/

(4 V2 b32 (az _ b2) 1/4)

Sin[c+dx]?

Problem 613: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
1

J\/eCos[Cerx] (a+bSin[c+dx])4

dx

Optimal (type 4, 593 leaves, 15 steps):
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7a+/b (5a2+6b?) Ar‘cTan[JF eCoslerdx] 7a\/F(5a2+6b2>Ar‘cTanh[vF eCoslerdx] |
(-a?ob?) V4 e (-a24b2) V4 e

. ]
16 (a2 b2) /4 d /e 16 (a2 b2 4 d /e

(57 a2 + 20 b?) +/Cos[c +d x] EllipticF[i (c+dx), 2]

+

24 (az—b2)3d\/eCos[c+dx]

e 2b

7a” (5a%+6b%) \/Cos[c+dx] EllipticPi|[—"——,
b-+-a2+b?
(16(az—b2)3(az—b(b—w—a2+b2])d\/eCos[c+dx]

7a® (5a*+6b*) \/Cos[c+dx] EllipticPi LI
p 1cP1[
b+ -a2+b?

(16 (az—bz)3 (az—b (b+xl—a2+b2 J) d+/eCos[c+dx]

llab+eCos[c+dx]
12 (a?-b?)?de (a+bSin[c+dx])?

N |

(c+dx),2]]/

+

)

(c+dx),2]

/

b eCos[c+dx]

3 (a2-b?)de (a+bsSin[c+dx])?
b (57 a%+20b%) \eCos[c+dx]

24 (a2 -b?)°de (a+bSin[c+dx])

N |

+

+

+

Result (type 6, 1276 leaves):

b
Cos[c+dx]

+

3 (a2 -b?) (a+bSin[c+dx])3

1l1ab b (57 a% + 20 b?)
+
12 (a2 -b?)* (a+bSin[c+dx])?

%

v Cos[c+dx]

24 (az—b2>3 (a+bsin[c+dx])
1
(d\/eCos[c+dx1 )+
48 (a—b)3 (a+b)3d\/eCos[c+dx]

1

2 (483’ + 106 a b?) [a+b\/1—Cos[c+dx}2)
\/1—Cos[c+dx]2 (a+bsin[c+dx])

1 5 b2 Cos[c+dx]?
[(Sa (a* - b?) AppellFl[~, =, 1, =, Cos[c+dx]?, b*Coslcrdx]”
4

2

IS

—a?+b?

| CosTeaxT | /

[\/1—Cos[c+dx]2

2 2

> 2
, 1, —, Cos[c+dx]*,

N |

| -2

FNQRI

4 -aZ+b?
5 1 9 b2 Cos[c +dx]?
(2 b? AppellF1[~, =, 2, =, Cos[c+dx]?, #] + (-a?+b?)
4" 2 4 -aZ+b?
5 3 9 , b?Cos[c+dx]? 5
AppellF1l| =, =, 1, =, Cos[c+dx]?, — ]| Cos[c+dx]
4 2 4 —aZ+b?
1 1 |
(a®>+b® (-1+Cos[c+dx]?)) —7( Il]\/b
(—a2+b2)3/4 8 8
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(1+1) Vb /Cos[c+dx] | _2arcTan(1+ (1+1) Vb /Cos[c+dx]

(—a2+b2)1/4 (—a2+b2)1/4
Log[+/ -a® + b? —<1+Ji>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCosfc+dx]] -
Log[+/ -a% + b? +(1+1‘1>\/F(—a2+b2)1/4\/Cos[c+dx] +ibCos[c+dx]]

2 ArcTan [1 -

] +

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

Sin[c+dx] -

2 (-57a’b-20b%) (a+b\/1—Cos[c+dx]2

]

s 1 1 5 , b’Cosf[c+dx]?
5b (a -b )AppellFl[—, -=,1, =, Cos[c+dx]?, ————
4 2 4 -a? + b?

/

1 1 5
[(5 (a% - b?) AppellFl[Z, - 1, 2 Cos[c+dx]?,

\/Cos[c+dx] +/1-Cos[c+dx]2

b2 Cos[c +dx]?
—a?+b?
) 5 1 9 , b?Cos[c+dx]?
2 |2b?AppellFl[ =, - =, 2, =, Cos[c+dx]?, — | +
4 2 4 —a% +b?
1 9 , b?Cosf[c+dx]?
, —» 1, =, Cos[c+dx]?, ———
2 4 -a% +b?

|+

(a® - b?) AppellF1|

]

|

Cos[c+dx]?

(a?+b® (-1+Cos[c+dx]?)) |+

VCos[c+dx] VCos[c+dx]
V2 b Cos[c+dx] }+2Ar‘cTan[1+\E\/F Cos[c+dx]

(a2 - b2) %/ (a2 - b2) %/
Log[+/a?-b? -2 +/b (a®-b?)Y*+/Cos[c+dx] +bCos[c+dx]]+
Log[+/a®-b? +V2 Vb (az—b2)1/4x/Cos[c+dx] +bCos[c+dx] ]|

-2 ArcTan [1 -

} ,

(a

/

(a2 b (a2 02)24)

Sin[c+dx]?

Problem 614: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

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

Optimal (type 4, 674 leaves, 16 steps):
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15 a b3/2 <7a2+6b2)Ar‘cTan[W e Coslcrdx] | 15ab*? (7a2+6b2)Ar‘cTanh[ﬁ e Cos[cxdx] ]
(-a+b2) ¥4 e (-atb?) V4 e

16 (—a2+b2)17/4de3/2 16<—a2+b2>17/4de3/2

(16a*+151ab? + 28 b*) /e Cos[c+dx] EllipticE[] (c+dx), 2]
8 (a?-b2)*de?~/Cos[c+dx]
(15 a’b (7a®+6b*) +/Cos[c+dx] Ellipticpi[L, (c+dx), 2]]/
b-+-a2+b?
(16 (a®-b?)* (b—«/—a2+b2

de+eCos[c+dx]
2b 1
(15a2b (7a®+6b%) +/Cos[c+dx] EllipticPi[—————, = (c+dXx), 2]]/

N |

J

b+/-aZ+b2 2
(16<az—b2)4(b+\/7a2+b2 deveCos[c+dx] |+
b
+
3 (a%- eveCos[c+dx] (a+bSin[c+dx]
2_p2)de/ d b Si dx])?
13ab

+

12 (az—bz)zde\/m (a+bSin[c+dx1)2

b (89 a% + 28 b?)
24 (az—b2)3dem (a+bsin[c+dx])
15ab (7a?+6b?) - (16 a*+151a%b? + 28 b*) Sin[c +d x]

8 (az—b2>4de\/eCos[c+dx}

Result (type 6, 1390 leaves):
1

16 (a-b)* (a+b)*d (eCos[c+dx])>?

1
Cos[c+dx]3? (16 a° + 256 a> b> + 118 a b*)
12\/1—Cos[c+dx]2 (a+bsin[c+dx])
3 1 7
(a+bx/1—Cos[c+dx}2 —[(56a(a2—b2)AppellF1[—,—,1,—,
4" 2 4

b2 Cos[c+dx]?

—a?+b?

Cos[c+dx]?,

]Cos[c+dx]3/2]/ [\/1Cos[c+dx]2

2 2 11 3 1 7 , b2Cos[c+dx]?2
7 (a* - b*) Appe F1[4,2,1,4,Cos[c+dx] , —

] -

—a?+b?
5 7 1 11 , b?Cos[c+dx]?
2 |2b?AppellFl|~, =, 2, —, Cos[c+dx]?, ————————| +
4 2 4 -a?+b?
7 3 11 b2 Cos[c+dx]?
(—a2+b2) AppellFl[f, =,1, —, Cos[c+dx]?, #}
4" 2 4 -a?+b?

Cos[c+dx]?

(a? + b? (1+Cos[c+dx]2)))] _
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<1+1'1> \/F\/COS[CerX}

(7a2 + b2>1/4

2 ArcTan [1 -

} -2 ArcTan [

IS8

14 <1+j> Wm} _Log[m— (1+J'l> Vb (—a2+b2)1/4

(-a%+b2) %"
VCos[c+dx] +ibCos[c+dx]]| +Log[+-a?+b? +<1+1‘1)\/F(732+b2>1/4

VCos[c+dx] +ibCos[c+dx]] /(\/F(—a2+b2)1/4) Sin[c+dx] -

1
(1-Cos[c+dx]?) (a+bSin[c+dx])

2 (16a*b +151a°b> + 28 b®)

(a+b\/1—Cos[c+dx}2

- 3 1 7 , b?Cos[c+dx]?
7b (a*-b?) AppellF1[ =, - =, 1, =, Cos[c+dx]?, — |
4 2 4 -a?+b?

Cos[c+dx]3/2\/1—Cos[c+dx12)/

y 3 7 , b?Cos[c+dx]?2
3|-7 (a*-b?) AppellF1[~, -—, 1, —, Cos[c+dx]?, —————————] +2
4 2 4 —a?+b?
7 1 11 b2 Cos[c+dx]?
2b? AppellFl|—, - =, 2, =, Cos[c+dx]?, #] +
4 2 4 2, 2
-a‘+b
7 1 11 b2 Cos[c+dx]?
(a® - b?) AppellF1[~, —, 1, =, Cos[c+dx]?, #]
4" 2 4 —aZ+b?
Cos[c+dx]?| (a®>+b? (-1+Cos[c+dx]?)) |+
V2 4/b vCos[c+dx V2 +/b vCos[c+dx
a —2Ar‘cTan[1— [c~ ] ]+2Ar‘cTan[1+ [~ ] ]+
(asz2>1/4 (a27b2>1/4

Log [~/ a? - b? —\/Tx/F(az—bz)l”\/Cos[Cerx] +bCos[c+dx]] -
Log [~/ a? - b? +\/7\/F(a2—b2)1/4\/Cos[c+dx] +

bCos[c+dx] |

/(4\/?b3/2 <a27b2)1/4) Sin[c+dx]?| +

b3 Cos[c +d x] 7ab3Cos[c+dx]

3 (a?2-b2)? (a+bSin[c+dx])> 4 (a2-b?)? (a+bSin[c+dx])?
-55a2b3Cos[c+dx] -12b°Cos[c +dx]
8 (az—bz)4 (a+bsin[c+dx])

1
TR
2
Sec[c +dx]
(-4a’b-4ab’+a*Sin[c+dx] +6a*b>Sin[c+dx] +

Cos[c+dx]?

+

+
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b*Sin[c+dx])

J/ (d (eCos[c+dx])3/2)

Problem 615: Result more than twice size of optimal antiderivative.
1

dx

J\/cCos[eJrfx] \/a+bSin[e+-Fx]

Optimal (type 4, 183 leaves, 2 steps):

22 (—a+b>1/4\/cCos[e+fx]

(a N b) 1/4 \/ 1+Cos[e+f x]+Sin[e+f x]
EllipticF [Ar‘cSin[ (

1+Cos [e+f x]-Sin[e+f x] a+bSinfe+fx]
1 /
—a+b)1/4 }’ } (a—b) (1—Sin[e+'FX])

(a+b)1/4cf 1+Cos[e+fx] +Sin[e +fx] Ja i bSinfe s Fx]
1+Cos[e+fx]-Sin[e+ fXx]

Result (type 4, 4001 leaves):

1 X, ' (—a—b+m) (1+Tan[%<e+fx)])
~||4Cos|~ (e+fx)| EllipticF[ArcSin| ], -1]
2 (a—b+m) (—1+Tan[§<e+fx)])
(71+Tan[§(e+fx)] (1+Tan[%<e+fx)] bV +aTan[i(e+fX”

(a—b+\/ﬂ) (—1+Tan[ (e+fx)”

1
2

b+ -a%+ b2 +aTan[%(e+fx)] /
- f+/Cos[e+fx]
(—a+b+\/—a2+b2) (—1+Tan[§ (e+-FxH)

(—a—b+m) (1+Tan[l(e+fx>”
m(a+bsin[e+fx]) :
(a-bv/=a2-b7 | [-1+Tan[L (e fx]]]

(—a—b+m) (1+Tan[§ (e+fx)”
(a—b+m) (—1+Tan{% (e+-FxH)

- | |2 EllipticF [ArcSin|

s -1]
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(—1+Tan[§ (e+FxH

b—\/—azierz+aTan[i <e+fx)]
(abeW) (71+Tan[i (e+fx)])

/

(fafb+\/faz+b2) (1+Tan[
(a—b+m) (—1+Tan[

b+\/W+aTanE (e+Fx)]
i (—a+b+\/—a2+b2) (—1+Tan[i (e+-FxH)

\/Cos[e+fx] Va+bSin[e+fx] \I

(e+fx)]) i
(e+fx)])

], -1

N RN e

(7a—b+\/w) <1+Tan[§<e+fX)])
a-be=a?+07 | (-1+Tan[2 (e Fx)])

[2 EllipticF [ArcSin [\I

(1+Tan[§ (e+fx)]

b—m+aTan[i (e+Fx)]
(a—b+m) (—1+Tan[% (e+fx>])

/

b+ -a2+b? +aTan[i (e+FxH
. (7a+b+\/fa2+b2) (71+Tan[§ (e+fx>])

(7afb+m) (1+Tan[l(e+fx)])
v/Cos[e+fx] Va+bSin[e+fx] 2 +
(a—b+\/—a2+b2) (—1+Tan[§(e+fx)])

2

1 2 s s
[ZbCos[ (e+fx) | +/Cos[e+fx] EllipticF|

) (7a—b+\/—a27+bz) (1+Tan[i(e+fx”) 1
ArcSin| ], -1] (—1+Tan[* (e+-Fx)]
(a—b+\/—a2+b2)(—1+Tan[i(e+fx”) 2

(1+Tan[ (e+fx) ]

N |

b—\/W+aTan[% (e+Fx)]
(a—b+m) (—1+Tan[§ (e+fx>])

) b+m+aTan[§(e+fo /
(—a+b+m) (_1+Tan[§ <e+fx>])
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(—a—b+\/W) (1+Tan[
(a—b+\/—a2+b2) (—1+Tan{

(e+-FxH)
(e+-FxH)

+

(a+bSin[e+fx1)3/2J

1 o . (—a—b+m) (1+Tan[i<e+fx)])
4Cos[;(e+-Fx)]E111pt1cF[Ar‘c51n[ (a,ber) (,1+Tan[l<e+fx)]) B
-1] Sin[% (e+fx)} (—1+Tan[% (e+-Fx)]

b—\/WJraTan[i (e+fx”
(afb+m) (71+Tan[§ (e+fx>])

b+m+aTan[%(E+fXH /
(7a+b+m) (*1+Tan[§ <e+fx>])

(7a7b+\/732+b2) (1+Tan[
(a—b+m) (—1+Tan[

(e+fx)])
(e+-Fx)])

\/Cos[e+fx] Va+bSin[e+fx] \I

[Fa-b+V=a?b? ) (1+Tan[L e+ £x)])
(a—b+m) (_1+Tan[i (e+fx)])

)5

[2 Cos | 1 (e+fx) ]2 EllipticF |[ArcSin [J
2

—1+Tan[§ (e+fx)]

b—m+aTan[% (e+Fx)]
(a—b+m) (—1+Tan[% (e+fx>])

-1] sinfe + fx]

(1+Tan[

N |

(e+fx)]

7 b+m+aTan[i(e+FxH /
[Favbev=a7ob7 ) [-1+Tan[ X (ex x]]]

(—a—b+\/—a2+b2) (1+Tan[l (e+fx>])
Cos[e+Ffx]¥2+/a+bSinfe + f x] 2 +
(a—b+\/—a2+b2) (—1+Tan[§ (e+fx>])

(—a—b+m) (1+Tan[
(a—b+\/—a2+b2) (—1+Tan[

(e+-Fx)])
(e+1:x)])

s

[2 Cos | 1 (e+fx) ]2 EllipticF [ArcSin {J
2



352 | Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb

-1] (—1+Tan[§ (e+fx)]

(1+Tan[§ (e+fx)]

b-+-a2+b? +aTan[§ (e+Fx)]
(a—b+m) (—1+Tan[§ (e+fx)])

b+m+aTan[i(e+FxH
[~avbev=a7ob7 ) [-1+Tan[ 2 (e+ fx]]|
[ (_a—b+m)5ec[i(e+fx)]2 i
a-bes/~a7287 ) (-1+Tan[2 (e Fx)])

[aboi oot

|_\

Sec[;(e fx)} (1 +Tan| g (e+ -Fx)]

1)

(—a—b+m) (1+Tan[
(afb+\/fa2+b2) (71+Tan[

1
[2 [afb+\/732+b2] -1+ Tan = e -Fx

2

v/Cos[e+fx] Va+bSin[e+fx]

NP N e
o
_h
o
—

2

Cos | <e+-Fx)]

[2 (a—b+xl—a2+b2

<e+-Fx)]2 [—1+Tan[

N |
N |

b—m+aTan[§ (e+Fx)]
\ (afb+\/*827+bz) (*1+Tan[§ <e+'FX>])

b+m+aTan[§ (e+Fx)]
(—a+b+\/—a2+b2) (—1+Tan[% (e+fx>])

[ (—a—b+m)5ec[i<e+1:x)]2 )
( b+m) (—1+Tan[i(e+fx)”

[aboiotont

Sec[% (e+fx)}2 (1+Tan[§ (e+fx)]

|/

oo e | (2ol (e Z)JJ/{[amm)

2
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(—a—b+m) (1+Tan[§<e+fX)])
a-be/=a?07 | (-1 Tan[2 (e Fx)])

v/Cos[e+fx] Va+bSin[e +fx] Jl

J (~a-bev=a?+b? | (1+Tan|
1+

(e+'FXH)
a-bev/ aZeb? ) (-1 Tan| ]

(e+-FxH)

[Fa-b+V=a?b7 ) (1+Tan[L e+ £x)])
a-bev=aTio? ) (-1:Tan[2 (e £x)])

)5

[2 Cos | 1 (e+fx) ]2 EllipticF [ArcSin [J
2

-1] (—1+Tan[§ (e+fx)]

(1+Tan[§ (e+fx)]

b+m+aTan[§ (e+Fx)]
(—a+b+\/—a2+b2) (—1+Tan[% (e+fx>])
aSec[i (e+Fx)]2

[2 (afb+m) (—1+Tan[i (e+fx)”

Sec[ (e+#x)]* [b-v-aZ+b? ~aTan[? e+ fx]]]
2 (a‘b’fm) (—1+Tan[% <e+fx)])2

k

(7a7b+\/732+b2) (1+Tan[
(a—b+m) (—1+Tan[

(e+fx)])
(e+-Fx)])

\/Cos[e+fx] Va+bSin[e+fx] \I

b7m+aTan[§ (e+fx)]
(a—b+m) (—1+Tan[§ (e+-Fx)]) 7

1 . . (—a—b+m) (1+Tan[§(e+fx)])
2Cos[;(e+fx)] EllipticF [ArcSin| (a_b+ _a2+b2) (_1+Tan[l(e+fx)]) ]
-1] (—1+Tan[%(e+fx)] (1+Tan[%<e+fx)]

b_\/WJraTan[% (e+fx)]
abe v a b7 | -1-Tan[L (e £x)]]
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aSec[i (e+-Fx)]2
2 (—a+b+m) (—1+Tan[§ (e+-FxH)
sl e+ 1) oo VR aten (o 0]
2 (7a+b+m) <71+Tan[§ (e+fx)])2

+

(—a—b+m) (1+Tan[l(e+fx)])
vCos[e+fx] Va+bSin[e+fx] 2
(a—b+m) (—1+Tan[i(e+fx)])

b+m+aTan[i (e+fx)]
(7a+b+\/—a2+b2) (—1+Tan[§ (e+'FX>])

Problem 617: Result unnecessarily involves imaginary or complex numbers.
J(eCos[c+dx])p (a+bsSin[c+dx])?dx

Optimal (type 5, 157 leaves, 3 steps):
ab (3+p) (eCos[c+dx])™P
de (1+p) (2+p)
(b>+a? (2+p)) (eCos[c+dx])*P Hypergeometric2F1|—, 1+p, 3+_p) Cos[c+dx]?]
2 2 2
Sin[c+dx})/ b(eCos[c+dx])1+p(a+bSin[c+dx])

de (2 + p)
Result (type 5, 288 leaves):
1

de (1+p) (2+p)+/Sin[c+dx]?

d(1+p)+/Sin[c+dx]?
2Pab (1+<e“ <c+dx)>—1—p (e’j (c+dx) (1+<e“ (c+dx)>)1+P

(eCos[c+dx])p(

-1+p
1 1- )
Cos[c+dx]P (— (-1+p) Hypergeometric2F1[ = (-1-p), -p, J, —e2i(ed ]y
2 2
. 1- - )
e2i (<4 (1 p) Hypergeometric2F1| 2, - 3°p - @21t (erdx) Sin[c+dx]? -
p) Hyperg > —P» s [ ]
2 2

1b2 Hyper‘geometr‘icZFl[—l, 1+p, 3+p’ Cos[c+dx]?]|Sin[2 (c+dx)] -
2 2 2 2

1a2 Hypergeometric2F1| =, 1+_p, 3+p, Cos[c+dx]?] sin[2 (c +dx>]
2 2

2 2

Problem 618: Result unnecessarily involves complex numbers and more than
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twice size of optimal antiderivative.

J(eCos[c+dx])p (a+bsin[c+dx]) dx

Optimal (type 5, 97 leaves, 2 steps):
b (eCos[c+dx])1+p

de(1+p)

1+p . 1 1+p 3+p 2 .
+ ) P) > + +
(a (eCos[c dx]) Hyper‘geometr‘1c2F1[ Cos[c+dx] }Sln[c d x]
2 2 2

/

de (1+p)+/Sin[c+dx]?

Result (type 5, 233 leaves):
1

2d (1+p)

(eCos[c+dx])P 2°Pb (1+e** (“d”)’l’p (et (erd0 (1421 (crdx) )1”’ Cos[c+dx]P

-1+p

(— (-1+p) Hypergeometric2F1|

N |

(*1*p>, -p, 1;7p; *@21(c+dx)] +

) 1- 3- .
et (<X (14p) Hyper‘geometr‘icZFl[ip, -p, 7p, - @2t (erdx) ]] -

2 2

aHyper‘geometr‘icZFl[i, 1—29, 3—;2, Cos[c+dx])2] sin[2 (c+dx)] ]

Sin[c+dx]?

Problem 619: Result more than twice size of optimal antiderivative.

(eCos[c+dx])P
j dx
a+bSin[c+dx]
Optimal (type 6, 158 leaves, 1step):
1 1- 1-p a+b a-b
—7eAppellF1[1—p, — —5 2-p, ,
bd (1-p 2 2 a+bSinfc+dx] a+bSin[c+dx]

b (1-Sin[c+dx])

1p
2

b (1+si d
(eCos[c+dx]) P [ (1+Sin[c+dx])

a+bSin[c+dx]

a+bSin[c+dx]

Result (type 6, 6000 leaves):

[a2 (eCos[c+dx])PTan[c+dx] (1+Tan[c+dx]2)’1’% (bTan[c+dx] +a\/1+Tan[c+dx]2

b2

(—([BaAppellFl[ -1+ —2] Tan[c+dx]?] \/1+Tan[c+dx]2

N |

3
s E, 1, =, -Tan[c +dx]?2,
2 2

/

a

1 3 b?
[BazAppellFl[, B, 1, =, -Tan[c+dx]?2, [1+ 2] Tan[c+dx]?] + [2 (a® - b?)
2 2 2 a
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2

3 p 5 ) b
AppellFl[_: =5 2, —, *Tan[chdX] s | -1+ —
2 2

) Tan[c+dx]2] +a?pAppellFl]|
2 a?
3 2+p 5 , b2 , ,
- , 1, —, -Tan[c+dx]%, |-1+ —| Tan[c +dXx] } Tan[c +d X] +
2 2 2 a?
1+p (-a%+b?) Tan[c +dx]?
2bAppellF1[1, —-, 1, 2, -Tan[c +dx]?,

" ]Tan[c+dx}
a

/

2 1+p 2 b? 2
-42a%AppellF1[1, —, 1,2, -Tan[c+dx]?, |-1+ — | Tan[c+dx] ]+
2 a

b2
, 2,3, -Tan[c +dx]2, [—1+—2J Tan[c+dx]?]| +a* (1+p)
a

|/

{2 (a* - b?) AppellFi[2, i-p

3
Appellfi[2, P

b2
S 1, 3, -Tan[c +dx]?, {1+

az] Tan[c+dx]?]

Tan[c +dx]?

. bTan[c +dx]
d(a+bsinfc+dx]) |a+

(—bZTan[c+dx]2+
\/1+Tan[c+dx}2

>(1+Tan[c+dx]?))

1

_bTanfc+dx]
[a+ bTan[c+d x

] -b2Tan[c+dx]2+a? (1+Tan[c+dx}2>)2
1+Tan[c+d x]?

aZ?Tan[c+dXx] (ZaZSec[c+dx]2Tan[c+dx] -2b*Sec[c+dx]*Tan[c+dx])
(1+Tan[c+dx]?) (
P
2

1
[ [ [3 aAppellF1[—,
2

\/1+Tan[c+dx12

bTan[c +dx] +a\/1+Tan[c+dx]

3 N b2
, 1, —, -Tan[c+dx]°, |-1+ —
2
p 3
-, 1,7
2

32
/ :
b
-1+ —

2
[ az] Tan[c+dx]?] + (2 (a% - b?) AppellF1| =,
2

b 3 2
~-Tan[c+dx]?, [—1+ —2) Tan[c+dx]?] +a?pAppellF1] —, il 4
a 2

]Tan[c+dx}2}

1
-3 a%AppellF1[—, , ~Tan[c+dx]?,
2
p
e 2) )
2 2

N\uu

> 2 b 2 2
1, —, -Tan[c+dx]*, —1+f2 Tan[c +dx] ] Tan[c +d x]
2 a

1+p 2 (732
2bAppellF1[1, —-, 1, 2, -Tan[c +dx]?,

+b2> Tan[c+dx]?
2

]Tan[c+dx]

/

a2

2 1+p 2 b? 2
-4a AppellFl[l, —1 1,2, -Tan[c+dx]*%, |-1+ - Tan[c +d x] ] +
2 a

b2
, 2,3, -Tan[c +dx]?, (-1+ —

a2

[2 (a® - b?) AppellF1|[2, 1+p ) Tan[c+dx]?] +
2
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3+p

a’ (1+p) AppellFi|2, 1,3, -Tan[c+dx]2,

Tan[c+dx]2|| +

b2 )
(1+a2) Tan[c +d X] }

1

a?Tan[c+dXx]
[a+ﬂm—] (-b2Tan[c+dx]2+a? (1+Tan[c+dx]?))

1+Tan[c+d x]?

aSec[c+dx]?Tan[c +dx]

<1+Tan[c+dx]2)’1’§ bSec[c+dx]?+

\/1+Tan[c+dx]2
3 b2
p, 1, =, -Tan[c+dx]?2, (—1+—] Tan[c+dx]?]
2

2 a2

1
(— ( [3 aAppellF1| -,
2

2 2 1 p 3 2
\/1+Tan[c+dx] -3a%AppellFi[ =, =, 1, =, -Tan[c+dx]?,

2 2 2
b2 3 5
(—1+ ] Tan[c+dx]?] + [2 (a? - b?) AppellF1[=, B, 2, 2,
a? 2 2 2
b2 3 2
~Tan[c+dx]?%, |-1+ —2] Tan[c+dx]2] +a?pAppellFl[ =, ;p)
a 2 2

> 2 b 2 2
1, —, -Tan[c+dx]*, _1+72 Tan[c +d X] } Tan[c +dx]
2 a

)+
1 -a%+b?) Tan[c +dx]?

+p,1, 2, -Tan[c +dx]?, ( ) 5 | Tan[c +dx]
2 a

2b AppellFi[1,

/

2 b? 2
,1,2, -Tan[c+dx]?%, |-1+ 5 Tan[c+dx]?] +
a

1+p
2

[4 a® AppellFi[1,

2 p2 1+p 2 b2 2
2 (a®-b?) AppellF1[2, ——, 2, 3, -Tan[c+dx]?, “le— Tan[c+dx]?] +
2 a
3
a? (1+p) AppellF1|[2, 2P 4,3, —Tan[c+dx]2,
2

Tan[c+dx]?

b2
[-1+ —] Tan[c+dx]?]
a2

1

2
[a+w_] (-b?Tan[c+dx]?+a% (1+Tan[c+dx]?))

1+Tan[c+d x]?

a2Tan[c +dx] (1+Tan[c+dx]2)’1’g

bSec[c+dx]2Tan[c +dx]? bSec[c+dx]?

3/2

.
(1+Tan[c+dx]?) \/1+Tan[c+dx]2

(bTan[c+dx] +aJ1+Tan[c+dx}2

1 p 3 5 b? 5
- ||3aAppellF1[~, =, 1, =, -Tan[c+dx]?, [-1+ — | Tan[c +dx]?]
272 2 a2
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3
E, 1, =, -Tan[c+dx]?2,
2

\/1+Tan[c+dx]2
2

/

_3a2 1
3a% AppellFi| —,
2

b? 3 5
(—1+ —] Tan[c+dx]?] + [2 (a® - b?) AppellFi[ =, P oo, 2,
a? 2 2 2
b2 3 2
-Tan[c+dx]2%, |-1+ 2] Tan[c+dx]2] +a?pAppellFl[—, ;p,
a 2 2

> 2 b2 2 2
1, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?]| Tan[c +dx]

2 a?

)+

| Tan[c+dx]

1+p (-a%+b?) Tan[c +dx]?
2bAppellF1[1, —, 1, 2, -Tan[c+dx]?,
2

/

a2
2 1+p 2 b? 2
-42a%AppellF1[1, ——, 1, 2, -Tan[c+dx]?, -1+ —| Tan[c+dx] |+
2 a
2 p2 1+p 2 b? 2
2 (a —b)AppellFl[Z, —,2,3, -Tan[c+dx]?2, -1 Tan[c+dx]?| +
a

3
a’ (1+p) AppellF1|2, ;p, 1, 3, -Tan[c+dx]?,
2

Tan[c+dx]?|| +

bz
[1+ ] Tan[c+dx]?]
a2

1

[a+ﬂm—] (-b2Tan[c+dx]2+a? (1+Tan[c+dx]?))

1+Tan[c+d x]?
2a° (—1— E) Sec[c+dx]?
2
2P

Tan[c+dx]? (1+Tan[c+dx]?) "2

(bTan[c+dx] +ax/1+Tan[c+dx}2)

2

1 p 3 ) b )
- ||3aAppellF1[ =, =, 1, =, -Tan[c+dx]?, [-1+ — | Tan[c+dx]?|
2 2 2

—

aZ
2 2 1 p 3 2
\/1+Tan[c+dx] / -3a’AppellFi[~, =, 1, =, -Tan[c+dx]?,
2 2 2
b2 3 5
(—1+ —] Tan[c+dx]?] + [2 (a®>-b?) AppellF1| =, B, 2, =,
a2 2 2 2
b2 3 2
-Tan[c+dx]2%, |-1+ 2] Tan[c+dx]2] +a?pAppellFl[—, ;p,
a 2 2

Tan[c+dx]?

5 ) b2 )
1, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?]
2 32

)+

1+p (-a%+b?) Tan[c +dx]?
2bAppellF1[1, —, 1, 2, -Tan[c+dx]?, ; | Tan[c +dx] /
2 a
) 1+p ) b? )
-42a%AppellF1[1, —, 1, 2, -Tan[c+dx]?, -1+ —| Tan[c+dx] |+
2 a

1 b2
{2 (a2 - b?) AppellF1[2, —, 2,3, -Tan[c+dx]2, [1+ —2] Tan[c+dx]?] +
2 a
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3+p

a’ (1+p) AppellFi|2, , 1,3, -Tan[c+dx]?,

Tan[c+dx]2|| +

b2 )
[1+ az] Tan[c +dx] ]

1

[a+ﬂm—] (-b2Tan[c+dx]2+a? (1+Tan[c+dx]?))

1+Tan[c+d x]?
a2Sec[c+dx]?

(1+Tan[c+ dx]z)’1’5

(bTan[c+dx] +a\/1+Tan[c+dx}2)

1 3 b2

p 2 2

- ||3aAppellF1[—, =, 1, =, -Tan[c+dx]?, [-1+ Tan[c+dx]?]
272 2 a2

/

2 2 1 p 3 2
\/1+Tan[c+dx] -3a%AppellFi[=, =, 1, =, -Tan[c+dx]?,
2 2 2

b2 3 5
(—1+ ] Tan[c+dx]?] + [2 (a® - b?) AppellF1i[ -, B, 2, =,
a? 2 2 2
b2 3 2
~Tan[c+dx]?%, |-1+ —2] Tan[c+dx]2] +a?pAppellFl[ =, ;p)
a 2 2

> 2 b 2 2
1, —, -Tan[c+dx]%, |[-1+ —| Tan[c +d X] } Tan[c +dx]

2 a2

)+

1+p (-a%+b?) Tan[c +d x]?
2bAppellF1[1, —, 1, 2, -Tan[c +dx]?, 5 | Tan[c +dx] /
2 a
) 1+p ) b? )
-42a%AppellF1[1, —-, 1,2, -Tan[c+dx]?, |-1+ — | Tan[c+dx] ]+
2 a
2 p2 1+p 2 b? 2
2 (a®-b?) AppellF1[2, ——, 2, 3, -Tan[c+dx]?, “1e— Tan[c+dx]?] +
2 a

3
a? (1+p) AppellFi[2, P, 1,3, ~Tan[c+dx]2,
2
Tan[c+dx]?|| +

b2
[-1+ —] Tan[c+dx]?]
a2

1

[a+ M] (-b*Tan[c+dx]?+a% (1+Tan[c+dx]?))
1+Tan[c+d x]?

a’?Tan[c +dx]

(1+Tan[c+dx]?)

_1-P
2

(bTan[c+dx] +a\/1+Tan[c+dx}2)

1 p 3 2 b? 2 2
- ||3aAppellF1[ =, =, 1, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?]| Sec[c +dx]
2

2 2 a?

Tan[c +d x] )

/ (\/1+Tan[c +dx]2 [3 a% AppellF1|

N | R

N T
“
=
-

N | W
.
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b? 3
-Tan[c+dx]?, (—1+ —2) Tan[c+dx]?] + |2 (a*-b?) AppellF1[ =, P2,
a 2 2
> 2 bz 2 2 3 2+p
—, -Tan[c+dx]°, |-1+ —| Tan[c +dX] ]+a pAppellFl[f, R
2 a? 2 2

5 ) b2 )
1, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?]
2

Tan[c+dx]?
aZ

-

1 3 p 5 , b? 5
3a ——pAppellFl[—,1+—, 1, —, -Tan[c+dx]%, |-1+ — | Tan[c +d Xx] ]
3 2 2 2 a2
5 2 b? 3 p 5 5
Sec[c+dx]“Tan[c+dx] + — |-1+ — AppellFl[f, -, 2, —, -Tan[c+dx]*,
3 a? 2 2 2
b2
“1s — Tan[c+dx]?| Sec[c+dx]?Tan[c +dX] x/1+Tan[c+dx}2 /
a

1
[—3 a® AppellF1[ -, P
2 2

Tan[c+dx]?] +

3 2 b2 2 2
,1, =, -Tan[c+dx]?, |[-1+ — 2 (a%-b?)

2 a2

3 p 5 2 bZ 2 2
AppellFl[ =, =, 2, =, -Tan[c+dx]?, |-1+ — | Tan{c+dx] | +a? p AppellF1|
2 2 2 a

2+p 5 5 b? 5 5
-, , 1, —, -Tan[c+dx]%, |-1+ —| Tan[c +dXx] } Tan[c+dx]“| +
2 2 2 a?
1+p (-a%+b?) Tan[c +d x]?
2bAppellF1[1, —, 1, 2, -Tan[c +dx]?, ; | seclc+dx]? /
2 a
2 1+p 2 b? 2
-4 2% AppellFi[1, » 1,2, -Tan[c+dx]?, |-1+—|Tan[c+dx] ]+
2 a
2 2 1+p 2 b? 2 2
2 (a®-b?) AppellF1[2, ——, 2, 3, -Tan[c+dx]?, “1s— Tan[c+dx]?] +a
2 a
3+p ) b? )
(1+p) AppellF1[2, —, 1, 3, -Tan[c +dx]?, o i Tan[c+dx]?]
2 a
1 1
Tan[c+dx]?| + |2bTan[c +dx] 7(—a2+b2)Appe11F1[2, ;p) 2,
a 2

-a?+b?) Tan[c+dx]?
3, -Tan[c +dx]?, ( )

. | secic+dx]?Tan[c+dx] -
a

N |

1+p )
(1+p) AppellF1[2, 1+ - 1, 3, -Tan[c +dx]?,

(-a%+b?) Tan[c +dx]?

| secc+dx]?Tan[c +dx]

/

2 1+p 2 b? 2
-42a%AppellF1[1, —-, 1,2, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?] +

a2

2 a?
2 p2 1+p 2 b? 2
2 (a®-b?) AppellF1[2, ——, 2,3, -Tan[c+dx]?, |-1+ - Tan[c+dx]?] +
2 a
3
a’ (1+p) AppellF1|2, +p’ 1, 3, -Tan[c +d x]?,
2

Tan[c+dx]?| +

b2
[1+ —] Tan[c+dx]?]
a2




Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 361

1 p 3 5 b2
3aAppellFl[ =, =, 1, =, -Tan[c+dx]?, |-1+ —
22 2 a?

Tan[c+dx]?] x/lJrTan[Cerx}2

3 5 b2
(2 (2 (a? - b?) AppellF1] =, E, 2, =, -Tan[c +d x]?2, (—1+ ) Tan[c+dx]?] +
2 2 2 a2
3 2 5 b2
a’p AppellF1| =, +p, 1, =, -Tan[c+dx]?2, [—1+ —J Tan[c+dx]?]
2 2 2 a2

2

)

) ) 1 3 p 5
Sec[c+dx]“Tan[c+dx] -3a ——pAppellFl[—,1+—, 1,
3 2

b2
-Tan[c +dx]? [—1+—]
? 2

Tan[c+dx]?] Sec[c+dx]*Tan[c+dx] +
a

2 2 3 p 5 , b2 ,
= |-1+ —| AppellF1[ =, =, 2, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?]
3 a? 2 2 2 a2
2 2 2 2 3 >
Sec[c+dx]“Tan[c+dx]| +Tan[c +d Xx] z(a —b> ——pAppellFl[—,
5 2
7 2 bZ 2 2
1+—,2, =, -Tan[c+dx]?, |-1+—| Tan[c+dx]?] Sec[c+dx]
2 2 a?

12 b?
Tan[c+dx] + — | -1+ —
5 a2

5 p 7 )
AppellFl[;, ;, 3, —, -Tan[c+dx]*~,

2
b2
-1+ —
a2]

b2
(—1+—2J Tan[c+dx]?] Sec[c+dx]?Tan[c +dx]
a

6
+a2p{—
5

5 2+p 7 ) b2 )
AppellFl[f, —Y> 2, —, —Tan[c+dx]*%, |-1+ — | Tan[c +dX] }
20 2 2 a2

Sec[c+dx]%?Tan[c+dx] -

v | w

B

5 2+p 7

(2+p) AppellF1[ =, 1+ , 1, —

2 2 2

b2

~Tan[c+dx]2, (1+2J Tan[c+dx]?] Sec[c+dx]?Tan[c +dx]
a

)/

2 1 p 3 2 b2 2
-3a’AppellFl[~, —, 1, =, -Tan[c+dx]?, |-1+ —| Tan[c+dx]?] +
22 2 a2

2 2 3
2 (a® - b?) AppellFi[—,
2

N o

5 5 b2 5
» 2, —, *Tan[CerX} , | -1+ — Tan[c+dx} }‘F
2 a2
5 3 2+p 5
a pAppellFl[f, —) 1, —, -Tan[c+dx]%,
2 2 2
2
Tan[c+dx]?

b2
(—1+ —) Tan[c +dx]?]
a2

1+p (-a%+b?) Tan[c+dx]?
2bAppellF1[1, —, 1, 2, -Tan[c +dx]?,
2

; | Tan[c +dx]
a

1 b2
2|2 (a2 - b2) AppellFif2, =P, 2,3, —Tan[c+dx]2, |-1+ — | Tan[c+dx])?] +
2
2 a
) 3+p ) b2 )
a’> (1+p) AppellF1[2, —, 1, 3, -Tan[c+dx]?, -1 — Tan[c+dx]?]
2

a
) ) b2 1+p
Sec[c+dx]*Tan[c+dx] -42a® | -1+ — AppellF1[2, —, 2, 3,
a 2
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b2
~Tan[c +dx]2, [1+—2] Tan[c+dx]?] Sec[c+dx]*Tan[c+dx] -
a
1+p 5 b? 5
(1+p) AppellF1[2, 1+ ——, 1, 3, -Tan[c+dx]?, -1+ — Tan[c+dx]?]
2 a

N |

Sec[c+dx]?Tan[c+dx]| +Tan[c+dx]?

s 12 8 b?
2 (a®-b?) “1s — AppellF1|
3 a?

2
, 3,4, -Tan[c+dx]?, (1+2J Tan[c+dx]?| Sec[c+dx]?
a

1+p
2

3,

+P

1
(1+p) AppellF1([3, 1+ - 2, 4, -Tan[c +dx]?,

2
Tan[c+dx] - —
3

b2
(—1+2J Tan[c+dx]?] Sec[c+dx]*Tan[c+dx]
a

4
+a (1+p) ( (—1+
b? 3+p
-~ AppellF1[3, —, 2, 4, -Tan[c +dx]? [c+dx]?]
a 2

Sec[c+dx]%?Tan[c+dx] -

11) )

wN

(3+p) AppellFi[3, 1+
2
bZ
~Tan[c+dx]2%, (1+ —ZJ Tan[c+dx]?] Sec[c+dx]?Tan[c +dx]
a

1%

b2
;p, 1, 2, -Tan[c+dx]?, (—1+) Tan[c+dx]?] +

[-4 a’ AppellFi|1,
2 a?

1 b2
[2 (a® - b?) AppellFi[2, ;p, 2, 3, -Tan[c +dx]?, (1+ —2J Tan[c+dx]?] +
2 a

3
2 (1+p) AppellFi|2, %p, 1, 3, -Tan[c+dx]?,

)

Problem 620: Result more than twice size of optimal antiderivative.

J (eCos[c+dx])P
(

a+bSin[c+dx])2

b2
(1+ —] Tan[c+dx]?]
22

Tan[c +dXx]

dx

Optimal (type 6, 170 leaves, 1step):

1- 1- a+b a-b
=P 7p,3—p, : , | (eCos[c+dx])™P
2 2 a+bSin[c+dx] a+bSin[c+dx]

e AppellF1l [2 -p,

( b (1-Sinfc+dx])

(b (1+Sin[c+dx])
a+bSin[c+dx]

a+bSin[c+dx]

12—”]/ (bd (2-p) (a+bSin[c+dx]))

Result (type 6, 6875 leaves):
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Problem 621: Result more than twice size of optimal antiderivative.

J (eCos[c+dx])P
(

a+bsSin[c+dx])?

dx

Optimal (type 6, 170leaves, 1step):

1-p 1-p a+b a-b
eAppellF1[3-p, —, —, 4-p,

2 2 a+bSin[c+dx1Ja+bSin[c+dx1

] (eCos[c+dx])’1+p

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

1-p
2 (b (1+Sin[c+dx])
a+bSin[c+dx]

a+bSin[c+dx]

p]/ (bd (3-p) (a+bsinfc+dx])?|



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 371

Result (type 6, 20626 leaves) : Display of huge result suppressed!

Problem 622: Unable to integrate problem.

dx

J (eCos[c+dx])P
(a+bSin[c+dx])®
Optimal (type 6, 170leaves, 1step):

1-p 1-p a+b a-b

e AppellF1[8 -p, —, ——, 9-p, s | (eCos[c+dx]) P
2 2 a+bSin[c+dx] a+bSin[c+dx]

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

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

p]/ (bd (8-p) (a+bsinfc+dx])7|

Result (type 8, 25leaves):

J (eCos[c+dx])P
(

a+bsinfc+dx])®

dx

Problem 623: Result more than twice size of optimal antiderivative.

J(GCOS[C+dX]>p (a+bsinfc+dx])®>?dx

Optimal (type 6, 156 leaves, 2 steps):
7 1-p 1-p 9 a+bSin[c+dx] a+bSin[c+dx]

) ) ) J ]

2 e AppellF1|

7bd 2 2 2 2 a-b a+b
b si dx] |5 b i dx] |2
(eCOS[CerX])’l*p<a+bSin[c+dx]>7/2 175” in[c +dX] (1,‘-’” in[c +dx]
a-b a+b
Result (type 6, 2612 leaves):
1
— Cos[c+dx] P (eCos[c+dx])P
2d
3.1 1 5 a+bSin[c+d
~|l10 (az—b2>2(2a2+b2>Appe11F1[—,—_E,__E, 5 +bSinfc+ X},
2" 2 2 2 2 a-vb?Z

a+bSin[c+dx
- [c+ ]]Cos[c+dx}1*p(a+bSin[c+dx])3/2
a+Vb?

(—«/bz +bSin[c+dx]| [v/b? +bSin[c+dx]

( a’-b?-2a (a+bSinfc+dx]) + (aerSin[Cerx])2

(1—Sin[c+dx]2)’§z‘

§<3*P>]/

31 1 5 a+bSin[c+d
3b3 (a-\/bz] (a+x/b2] 5 (a®-b?) AppellF1[ -, = P2 P 2 arbol [C+ X],
272 2 2 22 N

b2
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a+bSin[c+dx 5 1 3 7

. e ]]+(71+p) (—a+\/b2)AppellF1[f,778,779, -,
ar Vbl 2 2 2 2 2 2
a+bSin[c+dx a+bSin[c+dx - 5 3
+ [ + } , + [ + } } _ (a N b2 ) AppellFl[_, - B)

a-Vb? a+Vb? 2.2 2

1 7 a+bSin[c+dx a+bSin[c+dx
=P 7oA [cvdx] ax Lexdxi) (a+bsin[c+dx]) J -
2 2 2 a-/b2 a+\/b2

;8a (a®-b?) Cos[c+dx]™P (a+bSin[c+dx])>? (*\/bz +bSinf[c+dx]
15b

(wbz +bSin[c+dx]

(1-sin[c +dx}2)’§’%

a?-b2-2a(a+bsSin[c+dx]) + (a+bSin[c+dx])? 2 (3P
_ .
3 1 1 5 a+bSin[c+dx a+bSin[c+dx
- 25aAppe11F1[—,——B,——E, =, i [c+ }, i [c~ ]]/
272 2 2 22 a_Vb? a+b?
3 1 1 5 a+bSin[c+dx a+bSin[c+dx
5 (a®-b?) AppellFi[ =, — E,_fg, 2 ar [c+ ], + [c~+ ]}Jr
22 2 2 2 a-b2 a+b2
5 1 3 7 a+bSin[c+dx
<_1+p) ([—a+x/b2 AppellFl[*, *—B, *—B, > - e ]:
22 2 2 2 2 a-/b2
a+bSin[c+dx 5 3 1 7
. e ”—(a+xlb2)AppellF1[—,——E,—-B, -,
a+Vb? 272 2 2 2 2

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

B
a-vVvb? a+Vb?

]

(a+bsin[c+dx])

] .

5 1 p 1 p 7 a+bSin[c+dx] a+bSin[c+dx]
21 AppellF1[ =, = - =, = - =, —, , ]
272 272 272 a_-\bZ a+\Vb?

(a+bsin[c+dx])

/

. (az—bz) AppellFl[E, l_E l_E a+bSin[fc+dx] a+bSin[c+dx]
2

7

2 272 2727 a VoI N~ :

[7a+\/b2 B,

2

a+b51n[c+dx}}_[a+\/b72) AppellFl[Z,

= 2

a+bSin[c+dx] a+bSin[c+dx1}
a-/b? ’ a+\b?

(1/(105b(—2a2+b2+4a(a+bSin[c+dx1)—2(a+bSin[c+dx])2)))

2

2 b2)

Cos[c+dx]P

Cos[2 (c+dx) |

(a+bsinfc+dx])>?

p 9 a+bSin[c+dx]
y T T T )
2 2 2 a-+/b?
3
2

<71+p)

7
AppellF1 [ -
2

3
2

(a+bsin[c+dx])
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( 2 +bSin[c+dx]
( b2 +bSin[c +dx]
1 p
(1 Sin[c+dx]?) 2 2
1
a(a+bsSinfc+dx])+ (a+bSin[c+dx])? 2 (3P
b2
3 1 1 5 a+bSin[c+dx a+bSin[c+dx
175 b2> AppellFl[_; - - E) - - E: ) ’ [ . }) - [ - ] ] /
272 272 272 a_/b? a+\/b?
3 1 5 a+bSin[c+dx a+bSin[c+dx
5 (a® - b?) AppellFl[f,f,E’, B, 2, + [c+ ], + [c+ ]}Jr
272 272 272 a_-Vb? a+\Vb?
5 1 3 7 a+bSin[c+dx
(-1+p) (—aJr\/bi2 AppellFl[—,——E,——E L, e ],
2 272 272 a b2
a+bSin[c+dx 5 3 1 7
. e ”—(am/b )AppellFl[f 777,778 -
N~ 22 2 272

a+bSin[c+dx] a+bSin[c+dx] .
|| (a+bSinfc+dx]) ||+
a- b2 a+ Vb2
5 1 7 a+bSin[c+dx a+bSin[c+dx
588 a AppellF1[ -, — -0, = P 72 2% [crdx] ar Lexdxy)
2’ 2" 2 272 b 2+/b
(a+bsinf[c+dx] /
5 1 7 a+bSin[c+dx a+bSin[c+dx
7 (a*-b?) AppellFi[ =, ——E,—fE,— . e ], - exaxly,
2 2 22 2 2 a-VbZ NIrva
p 9 a+bSin[c+dx]

(<1+p) ([a\/bT

7 1 p
AppellF1 [ - — - =
2 2 2

2 2 af«/bz
a+bSin[c+dx 7 3 1 9
. e J}—[a+x/ )AppellFl[— L
L bE 272 2 2 2 2
a+bSin[c+dx] a+bSin[c+dx] .
(a+bsin[c+dx]) |-
NG aiB7
7 1 1 9 a+bSin[c+dx a+bSin[c+dx
270 AppellF1[ -, = -, = P 2 2% [c+dx] "ax [c+ ]]
272 272 272 a_-Vb2 a+\b?2
(a+bSin[c+dx})2/
7 1 1 9 a+bSin[c+dx a+bSin[c+dx
9(a2—b2)Appe11F1[—,—_E,__E, 227 [c+dXx] + [c+dX], |
2 2 2 2 2 2

a-vb? a+Vb?

9 1 3 11 a+bSin[c+dx
(-1+p) [—a+xlb2 AppellF1]| =, f—E, f—B =, : [c+ J,
272 272 27 2 a Vb7
a+bSin[c+dx 9 3 1 11
. e J}—{a+\/b )AppellFl[— L
N 272 272 27 2
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a+bSin[c+dx] a+bSin[c+dXJ} (a bSin|[c dx])]]]
+ +

3
a-/b? a+\/b?

Problem 624: Result more than twice size of optimal antiderivative.

J(eCos[c+dx])p (a+bsin[c+dx])>?dx

Optimal (type 6, 156 leaves, 2 steps):

1 5 1-p 1-p 7 a+bSin[c+dx] a+bSin[c+dx]
2 e AppellFl| —, s , =, s ]
d 2 2 2 2 a-b a+b

zp(l a+bSin[c+dx]

1p
2

a+bSin[c+dx]

(eCosc+dx]) P (a+bSin[c+dx])*? |1~

a-b a+b
Result (type 6, 447 leaves):
5 1- 1- 7 a+bSin d a+bSin d
- | |24 (2% - b2) AppellFa[ >, p 1-p 7 arbsinfcrdx] ‘arbsinfcrdx] ]
20 2 2 02 a-VbZ a+/b2

(eCos[c+dx])Psec(c+dx]® (a+bSin[c+dx])®>? (—w/bz +bSinfc+dx]

(\/b72+bsin[c+dx} / 5b3[a—\/b7) [a+\/b7)d

5 1-p 1-p 7 a+bSin[c+dx] a+bSin[c+dx]
[7 (aZ_bZ) AppellFl[i.' ) b) }+(—1+p)

2 2 2 2 a—- /b2 a+/b2

7 1- 3- 9 a+bSin[c+dx a+bSin[c+dx
[(—a+x/b2 ) AppellFi[—, P2k Zan e+ ], - e~ ]]_
20 2 2 2 a-VbZ a+/b2
7 - 1- 9 a+bSin[c+dx a+bSin[c+dx
(a+ [ 02 ) AppellFl[*, 7‘), J, 2 + [c+ ]’ + [c+ ]] <a+

20 2 2 2 a- Vb2 a+b2

bSin[c+dx])

|

Problem 625: Result more than twice size of optimal antiderivative.

j(eCos[c+dx])p\/a+bSin[c+dx} dx

Optimal (type 6, 156 leaves, 2 steps):

1 3 1-p 1-p 5 a+bSin[{c+dx] a+bSin[c+dx]
2eAppellF1{*, s > T s ]
d 2 2 2 2 a-b a+b
1i-p
2

S (1 a+bSin[c+dx]

i-p
2

a+bSin[c+dx]
a-b

(eCos[c+dx]) P (a+bsin[c+dx])*?[1-
a+b

Result (type 6, 447 leaves):



Mathematica 11.3 Integration Test Results for 4.1.1.2 (g cos)”p (a+b sin)~m.nb | 375

3 1- 1- 5 a+bSin[c+dx a+bSin[c+dx
—([10 (az—bz)zAppellFl[—, p, p, -, : [c+dx] : [c+ ]]
2 2

2 2 a-b? a+Vb?

(eCos[c+dx])Psec[c+dx]® (a+bSin[c+dx])>? (—\/bz +bSinfc+dx]

(\/bTerSin[Cerx} / 3b3[a—\/bT) (a+\/bT)d

3 1- 1- 5 b Si d b Si d
[5 (aszz) AppellFl[—, _p, _p, 5 a+bSin[c+ x}) a+bSin[c+ X}}+(—1+p)
27 2 2 2 2 Vb ey
[(—a+\/b72) AppellFl[E, 1—p, 3—p) Z, a+bSin[c+dx], a+bSin[c+dx] ] )
2 2 2 2 a-Vb? a+Vb?
5 - 1- 7 b Si d b Si d
(a+ /bZJAppellFl[—, 2-p 2P 7 A in[c+ x],a+ infc+ x]] (ax
27 2 2 2 2 b ey
bSin[c+dx]) ]]
Problem 626: Result more than twice size of optimal antiderivative.
(eCos[c+dx])P
j dx
va+bSin[c +dx]
Optimal (type 6, 154 leaves, 2 steps):
LZeAppellFl[l, 1—p) 1—p’ 5) a+bSin[c+dx]) a+bSin[c+dx]]
bd 2 2 2 2 a-b a+b
b si dx] |5 b i dx] )5
(eCos[c+dx])'1*p\/a+bsin[c+dx} 1-2° nfcrdx] (17a+ infc+dx]
a-b a+b
Result (type 6, 445 leaves):
e (az—b2>2Appe11F1[l, 1—p, 1—p, i, a+bSin[c+dx] ) a+bSin[c+dx]
20 2 2 2 a- b N~y
(eCos[c+dx])Psec[c+dx]®Va+bSin[c+dx] |-+/b> +bSin[c+dx]
(«/bz +bSin[c+dx] / b [a—x/bz) [a+x/b2)d
1 1- 1- 3 b Si d b Si d
(3 (aszz) AppellFl[f, 7p1 7p, 3 a+ in[c + x}) a+ in[c + X}}+(71+p)
27 2 2 2 N ey
[(—a+\/b72) AppellFl[i, 1—p, 3—p) E, a+bSin[c+dx], a+bSin[c+dx] )
27 2 2 2 2B N
3 3- 1- 5 b Si d b Si d
(a+ /bZJAppellFl[—, 2-p 2-P > a3 in[c+ x],a+ infc+ x]] (ax
27 2 2 2 2 b ey

bSin[c+dx])

|
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Problem 627: Result more than twice size of optimal antiderivative.

j (eCos[c+dx])P 4
X
(a+bsin[c+dx])>?

Optimal (type 6, 154 leaves, 2 steps):
( 1-p 1-p 1 a+bSin[c+dx] a+bSin[c+dX1}(eCos[c dx])’l*p
- - +

2 7 2 72 a-b ’ a+b
Result (type 6, 444 leaves):
1-p 1-p 1 a+bSin[c+dx] a+bSin[c+dx]

2 (@ - b2)* Appell . -
ppellF1|- —, ) y

2 2 2 2 a /b2 as/b2
A/ b? -bSin] c+dx])(x/b2 +bSin[c+dx]

2 e AppellFl[- ~

1-p

: J/ (bd\/a+bSin[c+dx] )

1;(1 a+bSin[c+dx]

a+b

(1 a+bSin[c+dx]
a-b

/

(eCos[c+dx])Psec[c+dx]?

(b3 (aﬂ/bz] (a+x/b2]d\/a+bsin[c+dx]

1 1- 1- 1 a+bSin[c+dx a+bSin[c+dx
((—a2+b2)AppellF1[——, p, p, -, . e }, . Le+dx]

2 2 2 a-b? a+\/b?
1 1- 3- 3 a+bSin[c+dx a+bSin[c+dx
1+p [[ a+\/b AppellFl[— —p, —p, -, : [c+ ], : [c+ ]

27 2 2 2 a-b? a+ Vb

3-p 1-p 3 a+bSin[c+dx] a+bSin[c+dx]] (
a+

( +4/b )AppellFl s ) )
2" 2 2 02 a_-/bZ 2+/b2

|

Problem 628: Result more than twice size of optimal antiderivative.

N

bSin[c+dx])

(eCos[c+dx])P
J( dx

a+bSin[c+dx])>?

Optimal (type 6, 156 leaves, 2 steps):
_( 1-p 1-p 1 a+bSin[c+dx] a+bSin[c+dX]](eCos[c+dx}>’1*p

Result (type 6, 446 leaves):

3
2 eAppellF1[- =, —, s s
2 2 2 2 a-b a+b

1-p

J/ (3bd (a+bsin[c+dx])*?)

1

o (1 a+bSin[c+dx]

(1 a+bSin[c+dx]
a-b

a+b
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3 1-p 1- 1 a+bSin[c+dx] a+bSin[c+dx
‘([2 (a® - b?)? AppellF1[- =, il i [c+dx] a+ [c+ }]
2

2 2 2 a-Vb? a+\/b?2
b2 —bSin[c+dx]) («/bz +bSin[c+dx]

(Bb3 (a—xlbz] (a+xlb2 ] d(a+bsSinfc+dx])>?
((az—bz) AppellFl[—z, 1—p, 1—p, _l, a+bSin[c+dx] a+b51n[c+dx]]

2 2 2 a-Vb? a+Vb?

[(—a+w/b2)APP911F1[— arboinferdx] "arboinferdx]y

1 1
2 2 2 72 a b2 N~
1 1
(a+\/b2 ) AppellF1[- — =,
2 2

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

R e
Problem 629: Unable to integrate problem.

(eCos[c+dx])Psec[c+dx]?

- (—1+p>

(a+

bSin[c+dx])

J(eCos[c+dx])p (a+bsSin[c+dx])"dx

Optimal (type 6, 158 leaves, 2 steps):

1-p 1-p a+bSin[c+dx] a+bSin[c+dx]
—————eAppellF1[1+m, —, —, 2+m, s ]
bd (1+m) 2 2 a-b a+b

a+bSin[c+dx] 1Tp

a-b

lzp(l a+bSin[c+dx]

(eCos[c+dx])'1*p (a+bsin[c+dx})1*"‘ 1-
a+b

Result (type 8, 25leaves):

j(eCos[c+dx])p (a+bsin[c+dx])"dx

Problem 630: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JCos[c+dx}7 (a+bsin[c+dx])"dx

Optimal (type 3, 254 leaves, 3 steps):

(a2-b2)° (a+bSin[c+dx])*™ 6a (a?-b2)* (a+bSin[c+dx])>"
_ b7d (1+m) ’ b7d (2+m)
3(5a%*-6a2b?+b*) (a+bSin[c+dx])>" 4a(5a2-3b%) (a+bSin[c+dx])*"

+ —

b7d(3+m) b’ d (4 +m)

3 (5a2-b2) (a+bsin[c+dx])>" 6a(a+bSin[c+dx])*" (a+bSin[fc+dx])’"
N _

b7 d (5 +m) b7 d (6 +m) b7 d (7 +m)
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Result (type 3, 1639 leaves):

1 a+bSin[c+dx])"
d

- ((a (11520 a°- 48384 a* b’ + 80640 a° b* - 80640 b® - 12096 a* b* m + 56232 a> b* m -

112224 b%m + 1728 a* b2 m? + 3324 a2 b* m? - 54542 b® m? - 840 a% b* m> -
13125b%m® - 12 a> b* m* - 1829 b® m* - 147 b®m> - 5b°m®) ) /
(16b7 (1+m) (2+m) (3+m) (4+m) (5+m) (6+m) (7+m))) +

((176400 b® + 46080 a® m - 182016 a* b%>m + 279936 a® b* m + 194868 b® m - 42 624 a* b% m? +

a m< + m< + a m- + a m- + m- + a m" +
169440 a® b* m? + 78968 b® m? + 1152 a* b2 m® + 29328 a2 b* m® + 16 299 b® m® + 1632 a2 b* m*

1Cos[c+dx] Sin[c+dx] /
- +

128 b 128 b
( (17640@ b® + 46080 a® m - 182016 a* b>m + 279936 a® b* m + 194868 b® m - 42 624 a* b%> m? +

2027 b®m* + 48 a2 b*m° + 153 b® m° + 5 b® m6)

((1+m) (2+m) (3+m) (4+m) (5+m) (6+m) (7+m)) +

169440 a® b*m? + 78968 b® m? + 1152 a* b2 m> + 29328 a2 b*m® + 16299 b® m? + 1632 a2 b* m* +
i1 Cos[c+dx] Sin[c+dX] /
+

128 b® 128 b®
((1+m) (2+m) (3+m) (4+m) (5+m) (6+m) (7+m)) +

2027 b®m* + 48 a® b* m> + 153 b® m® + 5 b® m®) (

(1920 a*m-7104 a2 b%*m+ 10008 b* m - 1696 a2 b?>m? + 6370 b* m> - 32 a2 b?m? +

3aCos|2 <c+dx)] ) 3iasSin|2 <c+dx)]

1411 b*m® + 134 b* m* + 5 b* m5) (

|/

64 b° 64 b°
((2+m) (3+m) (4+m) (5+m) (6+m) (7+m)) +

(1920 a*m-7104a%b%*m+ 10008 b*m - 1696 a2 b?m? + 6370 b* m> - 32 a2 b%m> +

3aCos[2(c+dx)] 31’1aSin[2(c+dx)]
64 b5 64 b°
((2+m) (3+m) (4+m) (5+m) (6+m) (7+m)) +

1411 b*m? + 134 b* m* + 5 b* m5) (

(5880 b* - 640 a*m+ 2208 a® b’ m + 3602 b*m + 552 a® b?>m? + 797 b* m? + 24 a2 b?m? +

|/

(5880 b* - 640 a*m+ 2208 a%b%m +

_31’1Cos[3 (c+dx)] 3sin[3 (c+dx) ]

78 b*m? + 3 b* m4)
128 b* 128 b4

((3+4m) (4+m) (5+m) (6+m) (7+m)) +

3602b4m+552a2b2m2+797b4m2+24a2b2m3+78b4m3+3b4m4>
(31’1Cos[3 (c+dx)] 3sin[3 (c+dx) ]
+

/((3+m) (4+m) (5+m) (6+m) (7+m)) +

|/

128 b* 128 b*

3aCos[4(c+dx)] 31‘1aSin[4(c+dx)]
32 b3 32 b3

(2@a2m—64b2m—17b2m2—b2m3)
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((4+m) (5+m) (6+m) (7+m)) +

_3aCos[4(c+dx)] 31’1aSin[4(c+dx)]

32 b3 32 b3

(20a*m - 64 b>m- 17 b>m* - b*> m?)

|/

((4+m) (5+m) (6+m) (7+m)) +

(294b2 + 2422 m + 79 b m + 5 b? m?) (— iCos[5(cxdx)] , Sin[5 (C*dx”)
128 b? 128 b?

+

(5+m) (6+m) (7+m)

(204b% +24a2m+ 79 b2 m+ 5b2mz) (LCoslElendal, sinl3 el |
128 b? 128 b?

(5+m) (6+m) (7+m) :

amCos[6 (c+dx)] _ iamSin[6 (c+dx)]
64 b 64b

(6+m) (7+m)

amCos[6 (c+dx)] . iamSin[6 (c+dx)]
64 b 64 b

(6+m) (7+m)

7$]1Cos[7 (c+dx)] +$Sin[7 (c+dx)]

+

i
7+m

EjCosP <c+dx)] +$Sin[7 (c+dx)]

7 +m

Problem 634: Unable to integrate problem.
JSec[c+dx} (a+bsin[c+dx])"dx
Optimal (type 5, 115leaves, 5steps):

a+bSin[c+dx]
a-b

- ( {Hyper‘geometr‘icZFl [1, 1+m, 2+m,

] (a+bSin[c+dx])1*m)/
(2 (a-b)d(1+m))|+

a+bSin[c+dx]]

(Hyper‘geometricZFl (1, 1+m, 2+m, (a+bsinfc+dx] )hm)/

a+b
(2 (a+b)d (1+m))

Result (type 8, 21 leaves):

JSec[c+dx} (a+bsin[c+dx])"dx

Problem 635: Unable to integrate problem.

JSEC[C+dX}3 (a+bsin[c+dx])"dx

Optimal (type 5, 183 leaves, 6 steps):
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a+bSin[c+dx}]
a-b

- ([(a—b (1-m)) Hypergeometric2F1[1, 1+m, 2 +m,

<a+bSin[c+dx]>1+mJ/

(4 (a-b)%d (1+m)]

+

a+bSin[c+dx]

( (a+b-bm) Hypergeometric2F1[1, 1+m, 2 +m,

] (a+bSin[c+dx})1”")/
Sec[c+dx]2 (b-aSin[c+dx]) (a+bSin[c+dx])*™"
2 (a2-b?)d

a+b

(4 (a+b)2d (1+m)) -

Result (type 8, 23 leaves):

JSec[c+dx}3 (a+bsin[c+dx])"dx

Problem 636: Unable to integrate problem.

JSec[Cerx}5 (a+bsin[c+dx])"dx

Optimal (type 5, 305leaves, 7 steps):
a+bSin[c+dx]
a-b

]

- ([(3 a’-3ab (2-m) +b? (3-4m+m*)) Hypergeometric2F1[1, 1+m, 2 +m,

+

(a+b51n[c+dx])1*’"]/ (16 (a-b)*d (1+m)]

a+bSin[c+dx]

((3 a’+3ab (2-m) +b* (3-4m+m’)) Hypergeometric2F1[1, 1+m, 2 +m,

]

a+b
(a+bSin[c+dx])1*’"]/ (16 (a+b)’d <1+m>) -

Sec[c+dx]* (b-aSin[c+dx]) (a+bSin[c+dx])1”"
4(a2—b2) d

+

o
8 (a2-b?)%d
Sec[c+dx]? (a+bSin[c+dx])*"
(b (b*(3-m)-a*(1+m))+a(3a*-b*(5-2m))Sin[c+dx])

Result (type 8, 23 leaves):

jSec[c+dx}5 (a+bsin[c+dx])"dx

Problem 637: Unable to integrate problem.

JCos[c+dx}4 (a+bsin[c+dx])"dx

Optimal (type 6, 129 leaves, 2 steps):
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Cos[c+dx]?

3 3 a+bSin[c+dx] a+bSin[c+dx]
(AppellF1[1+m, - =y == 2+m, , ]
2 2 a-b a+b

1 a+bSin[c+dx])3/2 (1 a+bSin[c+dx]
a-b

(a+bSin[c+dx}>l*"‘)/ (bd (1+m)

3/2]

a+b

Result (type 8, 23 leaves):

JCos[c+dx}4 (a+bsin[c+dx])"dx

Problem 638: Unable to integrate problem.

JcOs[c+dx12 (a+bsin[c+dx])"dx

Optimal (type 6, 127 leaves, 2 steps):
( 1 1 a+bSin[c+dx] a+bSin[c+dx]

AppellF1[1+m, - =, - =, 2+m, s | Cos[c+dx]
2 2 a-b a+b

a-b a+b

(a+bSin[c+dx]>1*"‘)/[bd <1+m> \/1_a+b51n[c+dx1 \/1_a+b51n[c+dx1

Result (type 8, 23 leaves):

JCos[c+dx}2 (a+bsin[c+dx])"dx

Problem 639: Unable to integrate problem.

JSec[Cerx}2 (a+bsin[c+dx])"dx

Optimal (type 6, 129leaves, 2 steps):

3 3 a+bSin[c+dx] a+bSin[c+dx]
——————AppellF1[1+m, —, =, 2+m, s ]
bd (1+m) 22 a-b a+b

3/2 (1 a+bSin[c+dx] )32

a+bSin[c+dx]
a-b

Sec[c+dx]?3 <a+bSin[c+dx]>1*m 1-

a+b
Result (type 8, 23 leaves):

JSec[c+dx}2 (a+bsin[c+dx])"dx

Problem 640: Unable to integrate problem.

JSec[c+dx}4 (a+bsin[c+dx])"dx

Optimal (type 6, 129leaves, 2 steps):
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5 5 a+bSin[c+dx] a+bSin[c+dx]
7AppellF1[1+m, —, —, 2+m, R }
bd (1+m) 22 a-b a+b
a+bSin[c+dx]\>/?2 (1 a+bSin[c+dx] %2

a-b

Sec[c+dx]> (a+bSin[c+dx1)1*m 1-

a+b
Result (type 8, 23 leaves):

JSEC[C+dXJ4 (a+bsin[c+dx])"dx

Problem 641: Unable to integrate problem.

J(eCos[c+dx])5/2 (a+bSin[c+dx])"dx

Optimal (type 6, 134 leaves, 2 steps):

3 3 a+bSin[c+dx] a+bSin[c+dx]
eAppellF1[1+m, - =, - =, 2+m, B ] (eCos[c+dx])
4 4 a-b a+b

3/2

3/4)

1-

i 3/4 ;
(a+bSin[c+dx}>1*m)/(bd<1+m> a+b51n[c+dx]) (1_a+b51n[c+dx]

a-b

a+b

Result (type 8, 27 leaves):

J(eCos[c+dx])5/2 (a+bsin[c+dx])"dx

Problem 642: Unable to integrate problem.

J(eCOS[C+dX])3/2 (a+bSin[c+dx])"dx

Optimal (type 6, 134 leaves, 2 steps):

1 1 a+bSin[c+dx] a+bSin[c+dx]
eAppellF1[1+m, - =, - =, 2+m, s | VecCos[c+dx]
4 4 a-b a+b

1-

i 1/4 .
(a+bSin[c+dx}>1*"‘)/(bd<1+m> a+b51n[c+dx]) (17a+b51n[c+dx]

a-b

1/4]

a+b

Result (type 8, 27 leaves):

J(eCos[c+dx])3/2 (a+bsSin[c+dx])"dx

Problem 643: Unable to integrate problem.
J\/eCos[c+dx1 (a+bsin[c+dx])"dx

Optimal (type 6, 134 leaves, 2 steps):
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1
y T 2+m, )
4 a-b a+b
X

114 a+bSin[c+dx] |4
[1— )/(bd(1+m) \/eCos[c+dx])

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

e AppellF1[1+m, (a+bSin[c+dx})1”"

1
4
+d

a+bSinjc
[+
a-b

a+b

Result (type 8, 27 leaves):
j\/eCos[Cerx} (a+bsin[c+dx])"dx

Problem 644: Unable to integrate problem.

(a+bsinfc+dx])"
J dx

\ecCos[c+dx]
Optimal (type 6, 134 leaves, 2 steps):

3 3 a+bSin[fc+dx] a+bSin[c+dx] . 1+m
eAppellFl[1+m, ~, =, 2+m, s | (a+bsinfc+dx])
4 4 a-b a+b

s 3/4 3 3/4
(1_a+b51n[c+dx1 [1_a+b51n[c+dx]) )/(bd(1+m) (eCos[c+dx])3/2>
a-b

a+b

Result (type 8, 27 leaves):

(a+bsinfc+dx])"
J dx

\ecCos[c+dx]

Problem 645: Unable to integrate problem.

(a+bsSinfc+dx])"
J dx

(eCos[c+dx])>?

Optimal (type 6, 134 leaves, 2 steps):
5 a+bSin[c+dx] a+bSin[c+dx]

E_ e . 1+m
eAppellF1[1+m, ~, =, 2+m, s | (a+bsinfc+dx])
4 4 a-b a+b

5/4 [1_a+bSin[c+dx])5/4)/ (bd (1+m) (eCos[c+dX])5/2>

(1 a+bSin[c+dx]
a-b

a+b

Result (type 8, 27 leaves):

dx

J(a+bsin[c+dx])’"

(eCos[c+dx])>?

Problem 646: Unable to integrate problem.

dx

J<a+bSin[c+dX]>m

(eCos[c+dx])®?

Optimal (type 6, 134 leaves, 2 steps):
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7
y T 2+m, )
4 a-b a+b
X

7/4 3 7/4
} [1_a+b51n[c+dx] )/(bd(1+m) (eCos{c+dx])7/2>

a+bSin[c+dx] a+bSin[c+dx]
e AppellF1[1+m, ]

(a+bSin[c+dx})1”"

7
4
+d

a+bSinjc
[+
a-b

a+b

Result (type 8, 27 leaves):

dx

J(a+bsin[c+dx])m

(eCos[c+dx])®?

Problem 647: Unable to integrate problem.

J(eCos[c+dx])‘4'm (a+bsin[c+dx])"dx

Optimal (type 5, 598 leaves, 9 steps):
(eCos[c+dx1>"”’m (a+bSin[c+dx])1*m 2b (eCos[c+dx])‘1'"' (a+bSin[c+dx})1*m

- + +

(a-b)de (3+m) (a-b)*de (1+m) (3+m)

a(eCos[c+dx]) " (1+Sin[c+dx]) (a+bSin[c+dx])*"

(a2-b?) de (3+m)

+

(a (3b+a(2+m)) (eCos[c+dx])>™(1-Sin[c+dx]) (1+Sin[c+dx]) (a+bSin[c+dx])1*m)/
((a—b) (a+b)2de (1+m) (3+m))_

1+m 1-m
(*1*“1), 2 3 2 3

3 m
2: zab (eCos[c+dx]) 1" Hypergeometric2F1 |

N |

(a-b) (1fSin[c+dx])] ((a+b) (1+sin[c+dx]) o

(a+bSin[c+dx])1*mJ/

2 (a+bsin[c+dx]) a+bSin[c+dx]

((afb)z(a+b)de3 (1+m) (3+m))7 2'§';a(2ab7b2+a2 (2+m)) (eCosfc+dx]) ™

, 1-m 3+m 3-m (a-b) (1-Sin[c+dx])
Hyper‘geometr1c2F1[ 5 ) 5 R 5 R N (a bSin[c+dx] )
+ +

] (1—Sin[c+dx])2

3+m
2

[(a+b) (1+sin[c+dx])

<a+b51n[c+dx]>1+m]/ ((a-b) (arb)>de (1-m) (3+m]]

a+bSin[c+dx]

Result (type 8, 29 leaves):

eCos[c+dx]) ™" (a+bSin[c+dx])" dx
4-m m

Problem 648: Unable to integrate problem.

J(eCos[c+dx])’3"" (a+bsin[c+dx])"dx
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Optimal (type 5, 311 leaves, ? steps):
((eCos[c+dx])’mSec[c+dx]4(—1+Sin[c+dx}> (1+sinfc+dx]) (a+bSin[c+dx])1+m)/
((a-b)de’ (2+m))+(<—2b+a<2+m)) (eCos[c+dx]) "sec[c+dx]*
(-1+Sinfc+dx]) (L+Sinfc+dx])? (a+bsin(c+dx] )] /((a-b)?de’m (2+m)] -

{(szra2 (1+m)) (eCosfc+dx])™" Hyper‘geometr'iCZFl[T, 1+m, 2+m,
2

2 b Si d
,( (?Jr( infc+dx]) )]Sec[c+dx]4(1+Sin[c+dx])3
a-b) (-1+Sin[c+dx]

[ (a+b) (1+Sinfcedx]) |z (2™
(

a-b) (-1+sin[c+dx]) (a+b5i”[c*dx])1+mJ/ ((a-b)’de’m (1+m))

Result (type 8, 29 leaves):

J(eCos[c+dx])’3’m (a+bsin[c+dx])"dx

Problem 649: Unable to integrate problem.

j(eCos[c+dx])’2’"’ (a+bsin[c+dx])"dx

Optimal (type 5, 201 leaves, 3 steps):

1

i (eCos[c+dx1>'1'm (a+bSin[c+dx])1*m i (eCos[c+dx])’1’m

(a-b)de (1+m)

+

] 1 1+m 1-m (a-b) (1-Sin[c+dx])
Hyper‘geometr‘lczFl[;(717m), S, S (a7 bsin(e s ax]) ]
a+bSin[c+dx

1+m
2

[(a+b) (1+sin[c+dx])

a+bsSin[c+d 1”"/ a?-b%)de (1+m
a+bSin[c+dx] (a+bsinfc+dx]) ] (( ) (1+m))

Result (type 8, 29leaves):

J(eCos[c+dx])'2'm (a+bsin[c+dx])"dx

Problem 650: Unable to integrate problem.

J(eCos[c+dx])’1”" (a+bsin[c+dx])"dx

Optimal (type 5, 132leaves, 1step):
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1
(a+b) d (1+m)

2 (a+bsinfc+dx])

]

oem . 2+m
e (eCos[c+dx]) Hypergeometric2F1[1+m, —, 2+m,
2 (a+b) (1+sinfc+dx])

(a-b) (1-sin[c+dx]) ™2

(1-sin[c+dx]) |- (a+bSin[c+dx})1*m

(a+b) <1+Sin[c+dx]>

Result (type 8, 29leaves):

J(eCos[c+dx])’1”" (a+bsin[c+dx])"dx

Problem 651: Unable to integrate problem.

J(eCos[Cerx])’rrl (a+bsin[c+dx])"dx

Optimal (type 6, 152 leaves, 2 steps):

1+m 1+m a+bSin[fc+dx] a+bSin[c+dx]
eAppe11F1[1+m, s > 2+m, }

bd (1+m) 2~ 2 a-b ’ a+b

1+m
2

a+bSin[c+dx]
a-b

o a+bSin[c+dx
(eCos[c+dx]) ™™ (a+bsSin[c+dx])"" [1- : (1— : [c+dx]

a+b
Result (type 8, 27 leaves):

J(eCos[c+dx])’"‘ (a+bsin[c+dx])"dx

Problem 652: Unable to integrate problem.

J(eCos[c+dx])1'"’ (a+bsin[c+dx])"dx

Optimal (type 6, 142 leaves, 2 steps):

m m a+bSin[c+dx] a+bSin[c+dx]
—————eAppellF1[1+m, =, —, 2+m, s ]
bd (1+m) 202 a-b a+b
a+bSin[c+dx] ™2 a+bSin[c+dx] "2
(eCosfc+dx]) ™ (a+bSinfc+dx] )™ [1- 2" [c+ ]) (1- - [c+dx]
a-b a+b

Result (type 8, 29 leaves):

J(eCos[c+dx])1’"‘ (a+bsin[c+dx])"dx

Problem 653: Unable to integrate problem.

j(eCos[c+dx])2'"’ (a+bsin[c+dx])"dx

Optimal (type 6, 152 leaves, 2 steps):
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1 1 a+bSin[c+dx] a+bSin[c+dx]
——————eAppellF1[1+m, — (-1+m), ]
bd (1+m) 2

(eCos[c+dx])*™ (a+bSin[c+dx])""

(—1+m), 2+m,

N |

Bl
a-b a+b

(1 a+bSin[c+dx]

3 (1em (1 a+bsSin[c+dx]|; (1M
a-b

a+b
Result (type 8, 29 leaves):

J(eCos[c+dx])2'm (a+bsin[c+dx])"dx
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Summary of Integration Test Results

653 integration problems

A - 405 optimal antiderivatives

B - 87 more than twice size of optimal antiderivatives
C - 134 unnecessarily complex antiderivatives

D - 26 unable to integrate problems

E - 1integration timeouts



