Mathematica 11.3 Integration Test Results

Test results for the 855 problems in "4.3.3.1 (a+b tan)*m (c+d tan)*n
(A+B tan).m"

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

JTan[c+dx}2 (a+iaTan[c+dx])? (A+BTan[c+dx]) dx

Optimal (type 3, 141 leaves, 5steps):

2a2 (1 A+B) Log[Cos[c+dXx 2a? (A-iB) Tan[c+dx
-2a* (A-1iB) x+ ( ) Log Cos| ”+ < ) [ ]+
d d
a? (1A+B) Tan[c+dx]? a?(4A-5iB)Tan[c+dx]® iBTan[c+dx]® (a®+ia?Tan[c+dx])
- +

d 12d 4d

Result (type 3, 924 leaves):
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(Cos[c+dx}3 (i ACos[c] +BCos[c] +ASin[c] - iBSin[c])
(-2 i ArcTan[Tan[3c+dx]] Cos[c] -2ArcTan[Tan[3c+dx]] Sin[c])
(a+1‘1aTan[c+dx])2 (A+BTan[c+dx]))/
(d (Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx])) +
(Cos[c+dx]3 (i ACos[c] +BCos[c] +ASin[c] -iBSin[c])
(Cos[c] Log[Cos[c+dx]?] -iLog[Cos[c+dx]?]Sin[c]) (a+iaTan[c+dx])?
(A+BTan[c+dx]))/(d (Cos[dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx])) N

Cos[c+dx] Sec[c] (6iACos[c] +9BCos[c] -2ASin[c] +4iBSin[c])

1 1 . ) 5
(—Cos[Zc] ——151n[2c]] (a+iaTan[c+dx])* (A+BTan[c+dx])
6 6

(d (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx])) +

/

1 1, . . 2
- —BCos[2c] +71351n[2c}) (a+iaTan[c+dx]) (A+BTan[c+dx]))/
4 4

(d (Cos[dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx])) +

(Sec[c+dx]

((A—JiB) Cos[c+dx]? (-2dxCos[2c] +2idxSin[2c]) (a+1‘1aTan[c+dx])2

(A+BTan[c+dx]))/(d (Cos[dx}+JiSin[dx})2(ACos[c+dx}+BSin[c+dx]))+
(Sec[c] [ECOS[ZC]—EjSin[ZC]J (-Asin[dx] +21iBSin[dx]) (a+1’1aTan[c+dx})2
3 3

(A+BTan[c+dx]) /(d (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx}>) +

(Cos[c+dx]25ec[c] [ECOS[ZC] —ljSin[Zc]J (7Asin[dx] -8iBSin[dx])

3 3 /

(d (Cos[dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx])) +

(a+iaTan[c+dx])? (A+BTan[c+dx])

(xCos[c+dx]3 (-2ACos[c]?+2iBCos[c]?+6iACos[c] Sin[c] +6BCos[c] Sin[c] +
6ASin[c]?-61BSin[c]?-21ASin[c]?Tan[c] -2BSin[c]?Tan[c] -
i (A-iB) (2Cos[2c] -21iSin[2c]) Tan[c]) (a+1‘1aTan[c+dx])2 (A+BTan[c+dx]))/
((Cos[dx} +1Sin[dx])? (ACos[c+dx] +BSin[c+dx]))

Problem 10: Result more than twice size of optimal antiderivative.
JTan[c+dx} (a+iaTan[c+dx])? (A+BTan[c+dx]) dx

Optimal (type 3, 107 leaves, 4 steps):
2a? (A-iB) Log[Cos[c+dx]]

-2a%* (1A+B) x- +
d
a’ (1A+B) Tan[c +dXx] A(a+1‘1aTan[c+dx])2 jB(a+1‘1aTan[c+dx])3
+ _
d 2d 3ad

Result (type 3, 273 leaves):
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1

d (Cos[dx] +JlSin[dx})2 (ACos[c+dx] +BSin[c+dx])
2 (i A+B) ArcTan[Tan[3c+dx]] Cos[c+dx]> (Cos[2c] -iSin[2c]) -
(A-1iB) Cos[c+dx]>Log[Cos[c+dx]?] (Cos[2c] -iSin[2¢c]) +

(A-iB) Cos[c+dx]? (-4idxCos[2c] -4dxSin[2c]) +1 (6A-7iB) Cos[c+dx]?
3

Sec[c] (iCos[2c] +Sin[2c]) Sin[dx] + lBCos[c} Sin[d x] (J‘L+Tan[c])2—
3

1Cos[c+dx] (Cos[2c] -iSin[2c]) (3A-61iB+2BTan[c])
6
(a+iaTan[c+dx])? (A+BTan[c+dx])

Problem 11: Result more than twice size of optimal antiderivative.

J(a+1’1aTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 80leaves, 3 steps):

5 2a? (iA+B) Log[Cos[c+dx]] a?(A-iB)Tan[c+dx] B(a+1‘1aTan[c+dx])2
2a® (A-iB)x- y - p + L

Result (type 3, 263 leaves):
1

a’Sec[c] Sec[c+dx]?
4d (Cos[dx] +1iSin[dx])?

(Cos[2dx] +iSin[2dx]) (-8 (A-iB) ArcTan[Tan[3c+dx]] Cos[c] Cos[c+dx]?-
i(4iAdxCos[3c+2dx] +4BdxCos[3c+2dx]+ (iA+B) Cos[c+2dx]
(4dx-1iLog[Cos[c+dx]?]) +ACos[3c+2dx] Log[Cos[c+dx]?| -iBCos[3c+2dx]
Log[Cos[c+dx]?] +2Cos[c] (-iB+4iAdx+4Bdx+ (A-iB) Log[Cos[c+dx]2]) +
2iASin[c] +4BSin[c] -2iASin[c+2dx] -4BSin[c+2dx]))

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

JCot[c+dx} (a+1‘1aTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 75leaves, 5steps):

a2 (A-21iB) Log[Cos[c+dX a2 AloglSinfc +dx iB (a?+1ia?Tan[c+dXx
2a2(1A+B)x+ ( ) 8l [ ) + gl [c+dx]] + ( [ ])

d d d

Result (type 3, 201 leaves):
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1

4d (Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx])
2 (-8i (A —1B)Ar‘cTan[T [3c+dx]] Cos[c+dx] +
Sec[c] (Cos[dx] (8 (iA+B)dx+ (A-21iB) Log|[Cos[c+dx]?| +ALog[Sin[c+dx]?]) +
Cos[2c+dx] (8 (1A+B)dx+ (A-2iB) Log[Cos[c+dx]2] +ALog[Sin[c+dx]?]) -
4BSin[dx])) (Cos[2dx] +1iSin[2dx]) (A+BTan[c+dx])

Problem 13: Result more than twice size of optimal antiderivative.
jCo‘c[c+dx}2 (a+iaTan[c+dx])? (A+BTan[c+dx]) dx

Optimal (type 3, 79leaves, 5steps):
a?Blog[Cos[c+dx]]

-2a* (A-1iB) x+ +
d
2(2iA+B) Log[Sin[c+dx]] ACot[c+dx] (a®+ia®Tan[c+dx])
d d

Result (type 3, 202 leaves):
1

4d (Cos[dx] +1Sin[dx])? (ACos[c+dx] +BSin[c+dx])
> (B+ACot[c+dx]) (Cos[2dx] +iSin[2dx])
(Cscfc] (Cos[2c+dx] (8 (A-iB)dx-Blog[Cos[c+dx]?|+ (-21A-B) Log[Sin[c+dx]?]) +
Cos[dx] (-8 (A-iB) dx+BLog[Cos[c+dx]?| + (21A+B) Log[Sin[c+dx]?]) +
4ASin[dx]) +8 (A-iB)ArcTan[Tan[3c+dx]] Sin[c+dx])

Problem 14: Result more than twice size of optimal antiderivative.

JCot[c+dx}3 (a+iaTan[c+dx])? (A+BTan[c+dx]) dx

Optimal (type 3, 94 leaves, 4 steps):
2(3iA+2B) Cot[c+dx]

2d
2a? (A-1iB) Log[Sin[c+dx]] ACot[c+dx]? (a?+ia?Tan[c+dx])

d 2d

-2a? (1‘1A+B) X -

Result (type 3, 302leaves):
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1

4d (Cos[dx] +1iSin[dx])?

a*Csc[c] Cscc+dx]? (Cos[2dx] +iSin[2dx]) (2 (2iA+B) Cos[c] -4iACos[c+2dXx] -
2BCos[c+2dx] -2ASin[c] -8iAdxSin[c] -8BdxSin[c] -2ALog[Sin[c+dx]?]| Sin[c] +
2iBlog[Sin[c+dx]2] Sin[c] +8 (1 A+B) ArcTan[Tan[3 c+dx]] Sin[c] Sin[c+dx]?-
4iAdxSin[c+2dx] -4BdxSin[c+2dx] -ALog[Sin[c+dx]?] Sin[c+2dx] +
iBLog[Sin[c+dx]?] Sin[c+2dx] +4iAdxSin[3c+2dx] +4BdxSin[3c+2dx] +
Alog[Sin[c+dx]2]| Sin[3c+2dx] -iBLog[Sin[c+dx]?] Sin[3c+2dx])

Problem 15: Result more than twice size of optimal antiderivative.

JCOt[C+dX}4 (a+1’1aTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 117 leaves, 5steps):

2a? (A-iB) Cot[c+dx] a?(4iA+3B)Cotl[c+dx]?
2a® (A-iB)x+ - -
d 6d
2a? (iA+B) Log[Sin[c+dx]] ACot[c+dx]? (a?+ia?Tan[c+dx])

d 3d

Result (type 3, 435leaves):
1

24d (Cos[dx] +jlsin[dx])2

a*Csc[c] Cscc+dx]? (Cos[2dx] +iSin[2dx]) (12iACos[2c+dx] +6BCos[2c+dx] -
36 AdxCos[2c+dx] +36iBdxCos[2c+dx] -12AdxCos[2c+3dx] +
12iBdxCos[2c+3dx] +12AdxCos[4c+3dx] -12iBdxCos[4c+3dx] +
9iACos[2c+dx] Log[Sin[c+dx]?] +9BCos[2c+dx] Log[Sin[c+dx]?] +
3iACos[2c+3dx] Log[Sin[c+dx]?| +3BCos[2c+3dx] Log[Sin[c+dx]?] -
3iACos[4c+3dx] Log[Sin[c+dx]?| -3BCos[4c+3dx] Log[Sin[c+dx]?] +
3Cos[dx] (2B (-1-6idx)+4A(-i+3dx)+ (-31A-3B) Log[Sin[c+dx]?]) -
24ASin[dx] +24iBSin[dx] -48 (A-iB) ArcTan[Tan[3c+dx]] Sin[c] Sin[c+dx]>-
18ASin[2c+dx] +12iBSin[2c+dx] +14ASin[2c+3dx] -12iBSin[2c+3dx])

Problem 16: Result more than twice size of optimal antiderivative.

JCOt[C+dX}5 (a+j1aTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 139leaves, 6 steps):
. 2a? (i A+B) Cot[c+dx] a?(A-iB)Cot[c+dx]? a®(5iA+4B)Cot[c+dx]3
2a% (i A+B) x+ + _ N
d d 12d
2a? (A-iB) Log[Sin[c+dx]] ACot[c+dx]* (a?+ia?Tan[c+dx])

d 4d

Result (type 3, 902 leaves):
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a? ([(1+Cot[c+dx}>2 (B+ACot[c+dx]) Csc[c+dx]

1 1
-—ACos[2c] +fjASin[2c})]/
4 4

(d (Cos[dx] +JlSin[de)2 (AcCos[c+dx] +BSin[c+dx])) + [(j+Cot[c+dx})2

1 1
(B+ACot[c+dx]) Csc[c] (—Cos[Zc} ——iSin[Zc}) (21 ASin[dx] +BSin[dx]))/
3 3
(d (Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx])) +

((1'1+Cot[c+dx])2 (B+ACot[c+dx]) Csc[c] (-41iACos[c]-2BCos[c] +

/

((1'1+Cot[c+dx])2 (B+ACot[c+dx]) Csc[c] [ECOS[ZC} 73151n[2c})
3 3

/

(d (Cos[dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx])) .

9ASin[c] —6jBSin[c]) 1Cos[2c] —ljsin[zc]) Sin[c +dx]

6 6
(d (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx])) +

(-8iASin[dx] -7BSin[dx]) Sin[c+dx]?

((J’L+Cot[c+dx])2 (B+ACot[c+dx]) (ACos[c] -iBCos[c] -iASin[c]-BSin[c])
(-2 i ArcTan[Tan[3c+dx]] Cos[c] - 2ArcTan[Tan[3c+dx]] Sin[c]) Sin[c+dx]3)/
(d (Cos[dxj+iSin[dx})2(ACos[c+dxj+BSin[c+dx]))+
((J’L+Cot[c+dx])2 (B+ACot[c+dx]) (ACos[c] -iBCos[c]-iASin[c]-BSin[c])
(Cos[c] Log[Sin[c+dx]?| - iLog[Sin[c+dx]?]Sin[c]) Sin[c+dx]3)/
(d (Cos[dx}+iSin[dx})2(ACos[c+dx}+BSin[c+dx])>+
(x(j1+Cot[c+dx])2 (B+ACot[c+dx]) (61iACos[c]®+6BCos[c]®>-2ACos[c]®Cot[c] +
21BCos[c]?Cot[c] +6ACos[c] Sin[c] -61iBCos[c] Sin[c] -2 1 ASin[c]?-
2Bsin[c]?+ (A-1iB) Cot[c] (2Cos[2c] -2iSin[2c])) Sin[c+dx]3)/
((Cos[dx}+JiSin[dx])2(ACos[c+dx}+BSin[c+dx]))+
((JiA+B) (J’L+Cot[c+dx])2(B+ACot[c+dx]) (2dxCos[2c] -21idxSin[2c])

Sin[c+dx13)/(d (Cos[dx] +JiSin[dx})2 (ACos[c+dx] +BSin[c+dx]))]

Problem 17: Result more than twice size of optimal antiderivative.

JTan[c+dx}2 (a+iaTan[c+dx])> (A+BTan[c+dx]) dx

Optimal (type 3, 182leaves, 6 steps):
4a® (iA+B) Log[Cos[c+dx]] 4a®(A-iB)Tan[c+dx]

-43° (A—J’lB>x+ + +
d d
2a° (1A+B) Tan[c+dx]? a® (45A-471iB) Tan[c+dx]?
- +
d 60d

iaBTan[c+dx]3 (a+1’1aTan[c+dx})2 (5A-7iB) Tan[c+dx]? (a®+ia®Tan[c+dx])

5d 20d
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Result (type 3, 847 leaves):

Cos[c+dx]* (jACos[LC} +BCos[3—c} +ASin[3—c} _jBSin[s—c])
2 2 2 2

2Cos[3fc] Log[Cos[c+dx]?] - 21 Log[Cos[c+dx]?] Sin[3—c}) (a+iaTan[c+dx])?
2 2

(A+BTan[c+dx]) /(d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx})) +

1

d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx])

1 1
——Cos[3c]-—1Sin[3 ]
240 240

(1951’1ACos[dx] +225BCos[dx] -300AdxCos[dx] +3001BdxCos[dx] +
1951 ACos[2c+dx] +225BCos[2c+dx] -300AdxCos[2c+dx] +3001BdxCos[2c+dx] +
751 ACos[2c+3dx] +105BCos[2c+3dx] -150AdxCos[2c+3dx] +
150 i BdxCos[2c+3dx] +751ACos[4c+3dx] +105BCos[4c+3dx] -
150 AdxCos[4c+3dx] +1501BdxCos[4c+3dx] -30AdxCos[4c+5dx] +
30iBdxCos[4c+5dx] -30AdxCos[6c+5dx] +301iBdxCos[6Cc+5dx] +
420 ASin[dx] -470 1 BSin[dx] -330ASin[2c+dx] +3601BSin[2c+dx] +
270ASin[2c+3dx] -2801BSin[2c+3dx] -105ASin[4c+3dx] +1351BSin[4c+3dx] +
75ASin[4c+5dx] -83iBSin[4c+5dx]) (a+iaTan[c+dx])3 (A+BTan[c+dx]) +

1

Sec[c] Sec[c +dXx]

(Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx])
xCos[c+dx]* (2ACos[c] -2iBCos[c] -2ACos[c]®+2iBCos[c]®>-4iASin[c] -
4BSin[c] +81ACos[c]?Sin[c] +8BCos[c]?Sin[c] +12ACos[c] Sin[c]?-
121 BCos[c] Sin[c]?-81iASin[c]>-8BSin[c]3-2ASin[c] Tan[c] +21BSin[c] Tan[c] -
2Asin[c]®Tan[c] +2iBSin[c]?Tan[c] -i (A-iB) (4Cos[3c]-4iSin[3c]) Tan[c])
(a+iaTan[c+dx])? (A+BTan[c+dx])

Problem 18: Result more than twice size of optimal antiderivative.

JTan[c+dx} (a+iaTan[c+dx])® (A+BTan[c+dx]) dx

Optimal (type 3, 138 leaves, 5steps):

a4 (1A+B) X74a3 (A-le) Log[Cos[c+dx]] +2a3 (1A+B) Tan[c +dx] X
d d
a(A-iB) (a+iaTan[c+dx])? A(a+iaTan[c+dx])> iB(a+iaTan[c+dx])*
. _

2d 3d 4ad

Result (type 3, 980 leaves):
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ACos[3—c} —JIBCOS[E} —jASin[E} —BSin[E]
2 2 2 2

Cos[c+dx]*

(—ZCOS[E] Log[Cos[c+dx]?| +21i Log[Cos[c+dx]?] Sin[E]]
2 2

/

(d (Cos[dx] +iSin[dX]>3 (ACos[c+dx] +BSin[c+dx])) +

(a+1‘1aTan[c+dx])3 (A+BTan[c+dx])

Cos[c+dx]* (-9ACos[c] +15iBCos[c] -2iASin[c] -6BSin[c]) [lcOs[3c] - 1]'lsin[3c]

6 6
/(d [cos[g]_sm[%})

Cos|—] +Sin[£]) (Cos[dx] +JiSin[dx}>3 (AcCos[c+dx] +BSin[c+dx])) +
2 2
(d

((A—JiB) Cos[c+dx]* (-4idxCos[3c]-4dxSin[3c]) (a+iaTan[c+dx])

—

a+JiaTan[c+dx])3 (A+BTan[c+dx])

—_—

| =

1
iBCos[3c] - ~BSin[3c]| (a+iaTan[c+dx])> (A+BTan[c+dx])
4

—

Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
3

(A+BTan[c+dx]))/(d (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx])) ;

Cos[c+dx]

1cOs[:«sc] 7liSin[3c]] (-iAsin[dx] -3BSin[dx])

3 3
/(d [cos[i]_sin[g})

c c
(Cos[—} +Sin[—]) (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx])
2 2

(a+iaTan[c+dx])® (A+BTan[c+dx])

+

1 1, .
—Cos[3c] -—1iSin[3 ]

(Cos[c+dx]3
3 3

(131 Asin[dx] +15BSin[dx] )

/(d [Cos[%] —Sin[g})

C . 1€ s 3 .
(Cos[;}JrSln[;]) (Cos[dx] +iSin[dx])® (ACos[c+dx] +BSin[c+dx])

(a+iaTan[c+dx])> (A+BTan[c+dx])

+

1

(Cos[dx] +iSin[dx])3 (ACos[c+dx] +BSin[c+dx])
xCos[c+dx]* (21 ACos[c] +2BCos[c] -2iACos[c]?-2BCos[c]®+4ASin[c] -
41BSin[c] -8ACos[c]?Sin[c] +81BCos[c]?Sin[c] +121ACos[c] Sin[c]?+
12BCos[c] Sin[c]?+8ASin[c]®>-81BSin[c]3-21ASin[c] Tan[c] -2BSin[c] Tan[c] -
2iASin[c]®Tan[c] -2BSin[c]?Tan[c] + (A-iB) (4Cos[3c]-4iSin[3c]) Tan[c])
(a+iaTan[c+dx])> (A+BTan[c+dx])

Problem 19: Result more than twice size of optimal antiderivative.

J(a+1’1aTan[c+dx])3 (A+BTan[c+dx]) dx

Optimal (type 3, 110leaves, 4 steps):
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4a* (iA+B) Log[Cos[c+dx]] 2a®(A-iB)Tan[c+dx]
4a’ (A-iB)x- - +
d d
a(iA+B) (a+iaTan[c+dx])? B(a+iaTan[c+dx])>
+

2d 3d

Result (type 3, 883 leaves):

3c 3c . +3c
Cos[c+dx]*|ACos[~—]-iBCos[~—|-iASin[~—]-BSin]| )
2 2 2 2
3c
[721‘1Cos[7} Log[Cos[c+dx]?] -2 Log[Cos[c+dx]? }Sln[T]]

(a+iaTan[c+dx])® (A+BTan[c+dx])

/

(d (Cos[dx] +J'LSin[dx}>3 (ACos[c+dx] +BSin[c+dx])) +

Cos[c+dx]* (3ACos[c] -9iBCos[c]+2BSin[c])

1 1.
-—1Cos[3c] —751n[3c})
6 6

/(d [cos[i]_sm[g})

Cos|—| +Sin| — Cos[dx] +1Sin[dXx] ACos[c+dx] +BSin[c+dX]
c C 3
2 2

((A—jB> Cos[c+dx]* (4dxCos[3c] -4idxSin[3c]) (a+iaTan[c+dx])?

(a+1‘1aTan[c+dx])3 (A+BTan[c+dx])

+

(A+BTan[c+dx]))/(d (Cos[dx] +JiSin[dx1>3 (ACos[c+dx] +BSin[c+dx])) -

(iBCOS[C+dX]

/

1 1 . . . 3
—Cos[3c]——151n[3c])$1n[dx] (a+iaTan[c+dx])® (A+BTan[c+dx])

3 3
C C C C
d|C —| -Sin| — C —| +Sin| —
d[cos[ ] ~sin[ ]| [cos[ "] +sin[ ]}
(Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx]) |+

Cos[c+dx]3

1 1 .
—Cos[3c] -—1Sin[3¢]
3 3

(-9ASsin[dx] +13iBSin[dx])

/(d [Cos[%] —Sin{g})

c .. cC s 3 ;
(Cos[ﬂ +Sln[*]) (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSln[c+dx])) +
2 2

(a+1’1aTan[c+dx])3 (A+BTan[c+dx])

1

(Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx])
xCos[c+dx]* (-2ACos[c] +2iBCos[c] +2ACos[c]>-2iBCos[c]®>+4iASin[c] +
4BSin[c] -81 ACos[c]?Sin[c] -8BCos[c]%2Sin[c] -12ACos[c] Sin[c]?+
121 BCos[c] Sin[c]?+8 1 ASin[c]®>+8BSin[c]®+2ASin[c] Tan[c] -21BSin[c] Tan[c] +
2Asin[c]®Tan[c] -21iBSin[c]®>Tan[c] +i (A-iB) (4Cos[3c]-4iSin[3c]) Tan[c])
(a+1’1aTan[c+dx])3 (A+BTan[c+dx])

Problem 20: Result more than twice size of optimal antiderivative.

JCot[c+dx} (a+iaTan[c+dx])> (A+BTan[c+dx]) dx

Optimal (type 3, 107 leaves, 6 steps):
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a® (3A-41B) Log[Cos[c+dx a3Alog[Sin[c+dx
42 (iA+B) x+ ( ) Log Cos A glsinicrdxj]
d d
1'LaB(a+JiaTan[c+dx])2 (A-2iB) (a®+ia’Tan[c+dx])
2d d

Result (type 3, 931 leaves):
(ACos[Bc] Cos[c+dx]*Log[Sin[c+dx]?] (a+iaTan[c+dx])> (A+BTan[c+dx]))/

(Zd (Cos[dx] +1iSin[dx])® (ACos[c+dx] +BSin[c+dx])) +

Cos[c+dx]*

3¢ 3¢ 3¢ 3¢
3ACos|[—| —413Cos[7] -31ASin[7} -4BSin[7})
2

(ECOS[B—C] Log[Cos[c +dx]?] —leog[Cos[c+dx]2} Sin[B—C]] (a+iaTan[c+dx])?
2 2 2 2

(A+BTan[c+dx]) /(d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dxj>) -

(jACos[c+dx]4Log[Sin[c+dx}2] Sin[3c] (a+iaTan[c+dx])> <A+BTan[c+dx}))/

/

(Zd (Cos[dx] +1iSin[dx])® (ACos[c+dx] +BSin[c+dx])) +

Cos[c+dx]?

1 1
-~ 1BCos[3] ——BSin[BC]] (a+1’1aTan[c+dxj)3 (A+BTan[c+dx])
2 2

(d (Cos[dx] +jsin[dx})3 (AcCos[c+dx] +BSin[c+dx])) +

((1A+B) Cos[c+dx]* (4dxCos[3c] -4idxSin[3c]) (a+iaTan[c+dx])>
(A+BTan[c+dx]))/(d (Cos[dx}+jsin[dx})3(ACos[c+dx}+BSin[c+dx]))+
(Cos[c+dx]3 (Cos[3c]-iSin[3c]) (-iASin[dx] -3BSin[dx])
+iaT dx])? (A+BT d (d[c S osi 5)
(a+iaTan[c+dx])? | an[c+ x]))/ os[z] 1n[2}

(Cos[g} +Sin[£]) (Cos[dx] +1iSin[dx])> (ACos[c+dx] +BSin[c+dx])
2 2

+

1

(Cos[dx] +iSin[dx])3 (ACos[c+dx] +BSin[c+dx])

1 7 1
-~ 1ACos[c]-2BCos[c] +—1ACos[c]®>+2BCos[c]®- =ACos[c] Cot[c] -
2 2 2

xCos[c+dx]*

1 5
—ACos[c]3Cot[c] - —ASin[c] +41BSin[c] +9ACos[c]?Sin[c] -8 1 BCos[c]%Sin[c] -
2 2

111 ACos[c] Sin[c]?-12BCos[c] Sin[c]?- 12—3ASin[c]3+81'lBSin[c]3+

(-A+2iB+2ACos[2c] -21iBCos[2c]) Csc[c]Sec[c] (Cos[3c]-iSin[3c])+

szSin[c] Tan[c] +2BSin[c] Tan[c] +§iASin[c]3Tan[c] +2BSin[c]3Tan[c]
(a+iaTan[c+dx])? (A+BTan[c+dx])

Problem 21: Result more than twice size of optimal antiderivative.

JCot[c+dx}2 (a+iaTan[c+dx])> (A+BTan[c+dx]) dx



Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)~m (c+d tan)”n (A+B tan).nb | 11

Optimal (type 3, 116 leaves, 6 steps):

42 (a-ig) X+a3 (iA+3B) Log[Cos[c+dx]] +a3 (31A+B) Log[Sin[c+dx]] )
d d
aACot[c+dx] (a+1‘1aTan[c+dx1)2 (iA-B) (a*+ia*Tan[c+dx])
+

d d

Result (type 3, 291 leaves):

1
——a®Csc[c] Csc[c+dx] Sec[c] Sec[c +dXx] (14AdxCos[4c+2dx1 -10i1BdxCos[4c+2dx] -
16d

iACos[4c+2dx] Log[Cos[c+dx]?| -3BCos[4c+2dx] Log[Cos[c+dx]?] -
3iACos[4c+2dx] Log[Sin[c+dx]?]| -BCos[4c+2dx] Log[Sin[c+dx]?] +

Cos[2dx] (2 (-7A+51iB)dx+ (iA+3B) Log[Cos[c+dx]?| + (31A+B) Log[Sin[c+dx]?]) -
4ASin[2c] -4iBSin[2c] +4ASin[2dx] -41iBSin[2dx] +4ASin[2 (c+dx)] +

4iBSin[2 (c+dx)] +4 (3A-1iB)ArcTan[Tan[4c+dx]]Sin[2¢]Sin[2 (c+dx)])

Problem 22: Result more than twice size of optimal antiderivative.

JCot[c+dx}3 (a+iaTan[c+dx])> (A+BTan[c+dx]) dx

Optimal (type 3, 123 leaves, 6 steps):
i a3 3(4A-31B)L Si +d
4w (1A+B)x+la BLog[Cos[c+dx]] @ ( iB) Log[Sin[c x]]
d d
aACot[c+dx]2(a+jaTan[c+dx})2 (2iA+B) Cot[c+dx] (a®+ia’Tan[c+dx])

2d d

Result (type 3, 1010leaves):
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')/

e ; 1 1 ,
a [(1+Cot[c+dx}> (B+ACot[c+dx]) (ngCos[EBc}+£1A51n[3c})51n[c+dx]

(d (Cos[dx] +JlSin[dx]>3 (ACos[c+dx] +BSin[c+dx])) +

((1’1+Cot[c+dx])3 (B+ACot[c+dx]) Csc[E] Sec[g}
2 2

/

(jBCos[Bc} (i+Cot{c+dx])® (B+ACot[c+dx]) Log[Cos[c+dx]?] Sin[c+dx}4)/

(ECOSBC] —ljsin[3c]] (3iASin[dx] +BSin[dx]) Sin[c+dx]?
2 2

(d (Cos[dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) .

(Zd (Cos[dx] +JiSin[dx})3 (AcCos[c+dx] +BSin[c+dx])) + [(1‘1+Cot[c+dx])3

B—C} 731'LBCOS[3—C} —41’1ASin[3—c] —BBSin[B—C]

(B+ACot[c+dx]) (4ACos[
2 2 2 2

) 3cC . 3c . 4
(1 ArcTan[Tan[4c+dx]] Cos| —| +ArcTan[Tan[4c +d x]] Sln[—]) Sinfc +d x]
2 2

/

(d (Cos[dx}+isin[dx})3(ACos[c+dx}+BSin[c+dx )) [(1+Cot c+dx})3
3¢ . 3¢ .. 13c . 3¢

(B+ACot[c+dx]) (4ACos[—} -3iBCos[~—|-4iASin[—] -3len[—]]
2 2 2 2

[—ECOS[B—C} Log[Sin[c+dx]?] + lJ'LLog[Sin[Cerx]z] Sin[B—c]) Sin[c+dx]*
2 2 2 2

/

(Cos| +151n[dx})3(ACos[c+dx}+BSin[c+dx]))+

(B (1+Cot[c+dx])3(B+ACot[c+dx])Log[Cos[c+dx]2]Sin[3cjSin[c+dx14)/
( (Cos[dx] +jSin[dx}>3(ACos[c+dx]+BSin[c+dx]))+
((A*JlB) (1+Cot[c+dx])3 (B+ACot[c+dx]) (-4idxCos[3c]-4dxSin[3c])

Sin[c +dx] )/(d (Cos[dx] +JiSin[dx})3 (AcCos[c+dx] +BSin[c+dx])) +
1

(Cos[dx] +1iSin[dx])> (ACos[c+dx] +BSin[c+dx])
X (1'1+Cot[c+dx])3 (B+ACot[c+dx])Sin[c+dx]*
1 25
(—BCos[c] -16 1 ACos[c]®- —BCos[c]®>+4ACos[c]3Cot[c] -31BCos[c]3Cot[c] -
2 2
1BSin[c] -24ACos[c]?Sin[c] +201BCos[c]?Sin[c] +16i ACos[c] Sin[c]?+
15BCos[c] Sin[c]?+4ASin[c]®-5iBSin[c]®+ (2A-iB+2ACos[2c] -2iBCos[2c])

Csc[c] Sec[c] (-Cos[3c]+isSin[3c]) - lBSin[c] Tan[c] - lBSin[c]E‘Tan[q)]
2 2

Problem 23: Result more than twice size of optimal antiderivative.

JCot[c+dx}4 (a+iaTan[c+dx])> (A+BTan[c+dx]) dx

Optimal (type 3, 134 leaves, 5steps):
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a®> (17A-151iB) Cot[c+dx] 4a’ (iA+B)Log[Sin[c+dx]]
43’ (A-iB)x+ y - p -
6

aACot[c+dx]?3 (a+1’1aTan[c+dx})2 (51iA+3B) Cot[c+dx]? (a®+ia*Tan[c+dx])

3d 6d
Result (type 3, 911 leaves):

3

. 3 C C 1 1, . .
a [A(1+Cot[c+dx]) (B+ACot[c+dx]) Csc[—] Sec|—] [*Cos[3c1—7151n[3c1)51n[dx]

2 2 6 6

Sin[c +dx] /(d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx}>) +

12

((1'1+Cot[c+dx])3 (B+ACot[c+dx])cSc[E]Sec[S} (-2ACos[c] -9iASin[c] -3BSin[c])
2

1 1 . .

[—Cos[Bc}——151n[3c] Sin[c+dx

2
12 12 /

(d (Cos[dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) +

((1'1+Cot[c+dx])3 (B+ACot[c+dx]) Csc[E] Sec[s}
2 2

/

(d (Cos[dx] +1iSin[dx])> (ACos[c+dx] +BSin[c+dx])) +

1 1.
—Cos[3 ] —*JlSln[BC])
6 6

(-13Asin[dx] +91iBSin[dx]) Sin[c+dx]?

((1'1+Cot[c+dx])3 (B+ACot[c+dx]) ACos[B—c] _jBCos[B—c] _jASin[B—c] _BSin[B—c]]

2 2 2 2

3c ) . 3¢ .
(—4Ar‘cTan[Tan[4c+dx]] Cos[f} +4 1 ArcTan[Tan[4 c+dx]] Sln[f]] Sln[c+dx}4)/
2 2

(d (Cos[dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) .

((11+Cot[c+dx])3 (B+ACot[c+dx]) ACos[?’—c] 711BC05[3—C] —jASin[E] —BSin[S—c]]
2 2 2

/ 2

(—ZjCos[E} Log[Sin[c+dx]?] -2 Log[Sin[c+dx]?] Sin[i]] Sin[c+dx]*
2 2

(d (Cos[dx] +J'LSin[dx})3 (ACos[c+dx] +BSin[c+dx])) +
1

i + Cot[c+dx])>
(Cos[d x] +JiSin[dx])3 (ACos[c+dx] +BSin[c+dx]) x (i

(B+ACot[c+dx]) (16ACos[c]®>-16iBCos[c]’+4iACos[c]>Cot[c]+4BCos[c]’Cot[c] -
241 ACos[c]2Sin[c] -24BCos[c]?Sin[c] -16ACos[c] Sin[c]?+161BCos[c] Sin[c]?+
4iASin[c]®>+4BSin[c]®-i (A-1iB) Cot[c] (4Cos[3c]-41iSin[3c]))Sin[c+dx]*+

((A—jB) (1'1+Cot[c+dx])3 (B+ACot[c+dx]) (4dxCos[3c]-4idxSin[3c])

Sin[c+dx}4)/(d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx]))

Problem 24: Result more than twice size of optimal antiderivative.

JCot[c+dx]5 (a+1’1aTan[c+dx])3 (A+BTan[c+dx]) dx

Optimal (type 3, 157 leaves, 6 steps):
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4a* (iA+B) Cot[c+dx]

43’ (iA+B) x+ +
d
a®> (15A-14iB) Cot[c+dx]? 4a® (A-iB) Log[Sin[c+dx]]
N _
12d d
aACot[c+dx]* (a+1‘1aTan[c+dx})2 (3iA+2B) Cot[c+dx]* (a®+ia*Tan[c+dx])
4d 6d

Result (type 3, 1007 leaves):
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a’ ([(1‘1+Cot[c+dx})3 (B+ACot[c+dx]) (flACos[i’.c} +111As:1n[3c1)]/
4 4

(d (Cos[dx] +JlSin[dx]>3 (ACos[c+dx] +BSin[c+dx])) +

((1’1+Cot[c+dx])3 (B+ACot[c+dx]) Csc[E] Sec[g}
2 2

1 1 . . . .

(*Cos[3c] —71'151n[3c]] (3iASsin[dx] +BSin[dx]) Sln[c+dx])/
6 6

(d (Cos[dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) .

((J'1+Cot[c+dx])3 (B+ACot[c+dx]) Csc[E] Sec{s}
2 2

(-6iACos[c] -2BCos[c] +15ASin[c] -9iBSin[c])

1 1 .
—Cos[3c] - —151n[3c]]
12 12

Sin[c +dx]? /(d (Cos[dx] +iSin[dX]>3 (ACos[c+dx] +BSin[c+dx])) +

((1'1+Cot[c+dx])3 (B+ACot[c+dx]) Csc[E] Sec[g} (1C05[3c} 7ljsin[3c})
2 2 6 6

/

(d (Cos[dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) ;

(-15iASin[dx] -13BSin[dx]) Sin[c+dx]?

((11+Cot[c+dx])3 (B+ACot[c+dx])

ACOS[%] —jBCos[%] —JiASin[BTC] —BSin[B?C]J

, 3¢ . .3c )
(—41Ar‘cTan[Tan[4c+dx}] Cos[~—] -4ArcTan[Tan[4c+dx]] sln[—]] sln[c+dx}4)/
2 2

(d (Cos[dx] +1iSin[dx])> (ACos[c+dx] +BSin[c+dx])) +

((J’L+Cot[c+dx])3 (B+ACot[c+dx]) ACos[B—c] ~iBCos[—] —JiASin[B—c] —BSin[B—C]J
2 2 2

2Cos[3—c] Log[Sin[c+dx]?] - 21 Log[Sin[c+dx]?] Sin
2

(d (Cos[dx] +JlSin[dx]>3 (AcCos[c+dx] +BSin[c+dx])) +
1

X(J'L+Cot[c+dx]>3
(Cos[dx]+JiSin[dx])3(ACos[c+dx]+BSin[c+dx])

(B+ACot[c+dx]) (161 ACos[c]®>+16BCos[c]®-4ACos[c]>Cot[c] +41iBCos[c]®Cot[c] +
24 ACos[c]?Sin[c] -24iBCos[c]2Sin[c] -161ACos[c] Sin[c]?-16BCos[c] Sin[c]?
4Asin[c]®+41iBSin[c]®+ (A-1iB) Cot[c] (4Cos[3c]-41iSin[3c]))Sin[c+dx]*+

((1A+B) (J’L+Cot[c+dx])3 (B+ACot[c+dx]) (4dxCos[3c]-4idxSin[3c])

Sin[c+dx14)/(d (Cos[d x] +JiSin[dx})3 (ACos[c+dx] +BSin[c+dx]))

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

jCot[c+dx}6 (a+iaTan[c+dx])> (A+BTan[c+dx]) dx

Optimal (type 3, 180leaves, 7 steps):
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4a* (A-iB) Cot[c+dx] 2a®(iA+B)Cotlc+dx]?

-4’ (A-iB)x- + +
d d
a® (47A-45iB) Cot[c+dx]® 4a®(iA+B) Log[Sin[c+dx]]
N _
60d d
aACot[c+dx]® (a+iaTan[c+dx1)2 (7iA+5B) Cot[c+dx]* (a®+ia*Tan[c+dx])
5d 20d

Result (type 3, 943 leaves):

a3

{(1’1+Cot[c+dx}>3 (B+ACot[c+dx]) [jACos[B—C] +BCos[3—c] +ASin[3—c} —jBSin[B—c})
2 2 2 2

. 3c . 3¢ .
(—41Ar‘cTan[Tan[4c+dx}] Cos[f] -4 ArcTan[Tan[4c+dx]] Sln[f]) Sln[c+dx}4)/
2 2
(d (Cos{dx] +isin[dx])> (ACos[c+dx] +BSin[c+dx])) .
C

((1'1+Cot[c+dx])3 (B+ACot[c+dx]) [jACos[E} +BCos| ]+A51n[3—c] —JiBSin[sfc]]
2 2 2 2

/

2
(d (Cos[dx] +iSin[dX]>3 (ACos[c+dx] +BSin[c+dx])) +
1

2Cos[£] Log[Sin[c+dx]?| - 21i Log[Sin[c+dx]?] Sin E}) Sin[c+dx]*
2

(Cos[d x] +iSin[dx])3 (ACos[c+dx] +BSin[c+dx])
x (i+Cot[c+dx])> (B+ACot[c+dx])
(-16ACos[c]?+161iBCos[c]®-4iACos[c]?>Cot[c]-4BCos[c]®Cot[c] +
241 ACos[c]?2Sin[c] +24BCos[c]?Sin[c] +16ACos[c] Sin[c]2-161BCos[c] Sin[c]?-
41iASin[c]®-4BSin[c]®+ (i A+B) Cot[c] (4Cos[3c]-4iSin[3c]))Sin[c+dx]*+
1

d (Cos[dx] +JiSin[dx])3 (ACos[c+dx] +BSin[c+dx])

1 1
(Ji+Cot[c+dx])3 (B+ACot[c+dx]) Csc[c] Csc[c+dx] |——Cos[3c]-——1iSin[3c]
240 240

(2251 ACos[dx] +195BCos[dx] -380Ad x Cos[dx] + 300 i BdxCos[dx] -
2251 ACos[2c+dx] -195BCos[2c+dx] +300AdxCos[2c+dXx] -
3001 BdxCos[2c+dx] -105i ACos[2c+3dx] -75BCos[2c+3dx] +
150 AdxCos[2c+3dx] -1501BdxCos[2c+3dx] +1051ACos[4c+3dx] +
75BCos[4c+3dx] -150AdxCos[4c+3dx] +150iBdxCos[4c+3dx] -
30AdxCos[4c+5dx] +301BdxCos[4c+5dx] +30AdxCos[6c+5dx] -
30iBdxCos[6c+5dx] +470ASin[dx] -420 i BSin[dx] +360ASin[2c +dXx] -
3301 BSin[2c+dx] -280ASin[2c+3dx] +2701BSin[2c+3dx] -135ASin[4c+3dx] +

105iBSin[4c+3dx] +83ASin[4c+5dx] -75iBSin[4c+5dx])

Problem 26: Result more than twice size of optimal antiderivative.

JTan[c+dx}2 (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 225leaves, 7 steps):
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8a* (i A+B) Log[Cos[c+dx]] 8a*(A-iB)Tan[c+dXx]

—8a4(A—JiB>X+ + +
d d
4a* (iA+B) Tan[c+dx]? a*(92A-93iB) Tan[c+dx]>
- +
d 60d
iaBTan[c+dx]3 (a+jaTan[c+dx])3 (2A-3iB) Tan[c+dx]> (az+j1a2Tan[c+dx])2
6d 10d

(12A-13iB) Tan[c+dx]? (a*+ia*Tan[c+dx])

20d

Result (type 3, 951 leaves):
(COS[C+dX}5 (iACos[2c] +BCos[2c] +ASin[2c] -iBSin[2c])
(4Cos[2c] Log[Cos[c+dx]?] -4iLog[Cos[c+dx]?]|Sin[2¢c]) (a+iaTan[c+dx])*
(A+BTan[c+dx]))/(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
1

d (Cos[dx] +J’1$in[dx])4 (ACos[c+dx] +BSin[c+dx])

1 1
——Cos[4c] -—1Sin[4c]
240 240

(4201’1ACos[c] +490BCos[c] -600AdxCos[c] +6001BdxCos[c] +3001ACos[c+2dx] +
345BCos[c+2dx] -450AdxCos[c+2dx] +4501BdxCos[c+2dx] +
3001 ACos[3c+2dx] +345BCos[3c+2dx] -450AdxCos[3c+2dXx] +
4501 BdxCos[3c+2dx] +991ACos[3c+4dx] +120BCos[3c+4dx] -
180AdxCos[3c+4dx] +1801BdxCos[3c+4dx] +9901ACos[5¢c+4dx] +
120BCos[5¢c+4dx] -180AdxCos[5¢c+4dx] +1801BdxCos[5¢c+4dx] -
30AdxCos[5¢c+6dx] +30iBdxCos[5¢c+6dx] -30AdxCos[7c+6dx] +
301 BdxCos[7c+6dx] -790ASin[c] +8601BSin[c] +720ASin[c+2dX] -
7801 BSin[c+2dx] -465ASin[3c+2dx] +5101iBSin[3c+2dx] +354ASin[3c+4dx] -
366 1 BSin[3c+4dx] -120ASin[5c+4dx] +1501BSin[5¢c+4dx] +
79ASin[5c+6dx] -86iBSin[5c+6dx]) (a+1’1aTan[c+dx])4 (A+BTan[c+dx]) +

1

Sec[c] Sec[c +dXx]

(Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])
xCos[c+dx]® (4ACos[c]*-4iBCos[c]?-4ACos[c]*+4iBCos[c]*-12iACos[c]Sin[c] -
12BCos[c] Sin[c] +201 ACos[c]>Sin[c] +20BCos[c]>Sin[c] -12ASin[c]?+
121 BSin[c]?2+40ACos[c]?Sin[c]?2-401BCos[c]?Sin[c]?2-401ACos[c] Sin[c]3-
40BCos[c] Sin[c]3-20ASin[c]*+201BSin[c]*+41ASin[c]?Tan[c] +4BSin[c]?Tan[c] +
4iAsin[c]*Tan[c] +4BSin[c]*Tan[c] - i (A-iB) (8Cos[4c]-81iSin[4c]) Tan[c])
(a+iaTan[c+dx])* (A+BTan[c+dx])

Problem 27: Result more than twice size of optimal antiderivative.

JTan[c+dx} (a+1‘1aTan[c+dx])4 (A+BTan[c+dx]) dx

Optimal (type 3, 168 leaves, 6 steps):
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8a* (A-iB) Log[Cos[c+dx]]

-8a* (i A+B) x- +
d
4a* (iA+B) Tan[c+dx] a (A-1iB) (a+jaTan[c+dx})3
d : 3d '
A(a+1’1aTan[c+dx}>4 J'lB(a+J'1aTan[c+dx])5 (A-1iB) (a2+j1a2Tan[c+dx])2
ad ) 5ad : d

Result (type 3, 879 leaves):
(Cos[c+dx}5 (ACos[2c] -iBCos[2c] -iASin[2c] -BSin[2c])
(-4cCos[2c] Log[Cos[c+dx]?] +41Log[Cos[c+dx]?]Sin[2c]) (a+iaTan[c+dx])*
(A+BTan[c+dx]))/(d (Cos[dx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) N
1

d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])

Sec[c]

1 1
——Cos[4c] - —Jlsin[4c}) (—165ACos[dx} +210 1 BCos[dx] -
120 120

3001 AdxCos[dx] -300BdxCos[dx] -165ACos[2c+dx] +2101BCos[2c+dx] -

3001 AdxCos[2c+dx] -300BdxCos[2c+dx] -60ACos[2cC+3dXx] +

901 BCos[2c+3dx] -150i AdxCos[2c+3dx] -150BdxCos[2c+3dx] -

60ACos[4c+3dx] +901BCos[4c+3dx] -1501AdxCos[4c+3dx] -

150BdxCos[4c+3dx] -301AdxCos[4c+5dx] -30BdxCos[4c+5dx] -

30iAdxCos[6c+5dx] -30BdxCos[6cCc+5dx] +400 1 ASin[dx] +445BSin[d x] -

3001 ASin[2c+dx] -345BSin[2c+dx] +260 1 ASin[2c+3dx] +275BSin[2c+3dx] -

9901 ASin[4c+3dx] -120BSin[4c+3dx] +701 ASin[4 c +5dX] +79BSin[4c+5dx])
(a+1’1aTan[c+dx])4 (A+BTan[c+dx]) +

1

(Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])

xCos[c+dx]® (4iACos[c]®>+4BCos[c]®>-4iACos[c]*-4BCos[c]*+
12ACos[c] Sin[c] -121BCos[c] Sin[c] -20ACos[c]3Sin[c] +201i BCos[c]3Sin[c] -
121 ASin[c]?-12BSin[c]?+40 1 ACos[c]?Sin[c]?+40BCos[c]?Sin[c]?+
40ACos[c] Sin[c]®-401BCos[c] Sin[c]®>-201ASin[c]*-20BSin[c]*-
4ASin[c]?Tan[c] +41BSin[c]?Tan[c] -4ASin[c]*Tan[c] +41BSin[c]*Tan[c] +
(A-iB) (8Cos[4c]-8iSin[4c]) Tan[c]) (a+1’1aTan[c+dx])4 (A+BTan[c+dx])

Problem 28: Result more than twice size of optimal antiderivative.

J(a+1‘1aTan[c+dx])4 (A+BTan[c+dx]) dx

Optimal (type 3, 140leaves, 5steps):

8 a* (A—JiB) X_8a4 (le+B) Log[Cos[c+dXx]] _4a4 (Aij> Tan[c +dX] .
d d
a(J'lA+B) (a+j1aTan[c+dx1>3 B(a+J'LaTan[c+dx])4 <1A+B> <az+iazTan[c+dx])2
* +

3d 4d d

Result (type 3, 937 leaves):
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(Cos[c+dx}5 (ACos[2c] -iBCos[2c] -iASin[2c] -BSin[2c])
(-41iCos[2c] Log[Cos[c+dx]?] -4 Log[Cos[c+dx]?]Sin[2c]) (a+iaTan[c+dx])*
(A+BTan[c+dx]))/(d (Cos[dx] +JiSin[dx1>4 (ACos[c+dx] +BSin[c+dx])) +

(Cos[c+dx]35ec[c] (6ACos[c] -12iBCos[c] +iASin[c] +4BSin[c])

/

1 1 . ) 4
—BCos[4c] —71B51n[4c]] (a+iaTan[c+dx])* (A+BTan[c+dx])
4 4

(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

1 1._. . 4
[771Cos[4c} 7751n[4c}) (a+iaTan[c+dx])* (A+BTan[c+dx])
3 3

(d (Cos[dx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) .

Cos[c +dx]

/

((A—JiB) Cos[c+dx]® (8dxCos[4c] -8idxSin[4c]) (a+1‘1aTan[c+dx])4
(A+BTan[c+dx])>/(d (Cos[dx] +jSin[dx}>4 (ACos[c+dx] +BSin[c+dx])) +

(Asin[dx] -4iBSin[dx])

) 1 1 .
Cos[c+dx]-Sec[c] [—Cos[4c]——151n[4c]

3 3 /

(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

(a+iaTan[c+dx])* (A+BTan[c+dx])

2 2.
Cos[c+dx]*Sec[c] [——Cos[4c] +—jsln[4c})
3 3

(11Asin[dx] -14iBSin[dx]) (a+iaTan[c+dx1>4 (A+BTan[c+dx])

/

(d (Cos[dx] +iSin[dX]>4 (AcCos[c+dx] +BSin[c+dx])) +
1

(Cos[dx] +JiSin[dx])4 (ACos[c+dx] +BSin[c+dx])
xCos[c+dx]® (-4ACos[c]®+4iBCos[c]®?+4ACos[c]*-4iBCos[c]*®+12iACos[c]Sin[c] +
12BCos[c] Sin[c] -201 ACos[c]®Sin[c] -20BCos[c]>Sin[c] +12ASin[c]?-
121 BSin[c]?2-40ACos[c]?Sin[c]?2+401BCos[c]?Sin[c]?2+401ACos[c] Sin[c]3+
40BCos[c] Sin[c]3+20ASin[c]*-201BSin[c]*-41ASin[c]?Tan[c] -4BSin[c]?
4iAsin[c]*Tan[c] -4BSin[c]*Tan[c] + (1A+B) (8Cos[4c] -81iSin[4c]) Tan[c]
(a+1‘1aTan[c+dx])4 (A+BTan[c+dx])

Tan[c] -
)

Problem 29: Result more than twice size of optimal antiderivative.

JCot[c+dx] (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 142leaves, 7 steps):
a* (7A-81iB) Log[Cos[c+dx]]

8a4<iA+B)X+ +
d
a*ALog[Sinf[c+dx]] jaB(a+1’1aTan[c+dx}>3
+ _
d 3d

(A-218B) (a2+j1a2Tan[c+dx])2 (3A-4iB) (a*+ia*Tan[c+dx])

2d d
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Result (type 3, 1060 leaves):
(ACOS[4C] Cos[c+dx]®Log[Sin[c+dx]?] (a+1’1aTan[c+dx])4 (A+BTan[c+dx]))/
(Zd (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

(Cos[c+dx]5 (7ACos[2c] -8iBCos[2c] -7iASin[2c] -8BSin[2c])

(lCos[Zc] Log[Cos[c +dx]?] —liLog[Cos[c+dx]2} Sin[2c}) (a+iaTan[c+dx])*

2 2

(A+BTan[c+dx]) /(d (Cos[dx] +J’1$in[dx])4 (ACos[c+dx] +BSin[c+dx})) +

Cos[c+dx]>Sec[c] (3ACos[c]-12iBCos[c] +2BSin[c])

/

(JiACos[c+dx]5Log[Sin[c+dx}2] Sin[4c] (a+iaTan[c+dx])* <A+BTan[c+dx}))/

1 1 . . 4
(—Cos[4c] ——151n[4c]] (a+iaTan[c+dx])* (A+BTan[c+dx])
6 6

(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) -

(Zd (Cos[dx] +jSin[dx])4 (AcCos[c+dx] +BSin[c+dx])) +
((1A+B) Cos[c+dx]® (8dxCos[4c] -8idxSin[4c]) (a+iaTan[c+dx])*

(A+BTan[c+dx]))/(d (Cos[dx] +iSin[dx1)4 (ACos[c+dx] +BSin[c+dx])) +

(BCos[c+dx]ZSec[c] [lCosMc} —lisin[4c1J Sin[dx] (a+1‘1aTan[c+dx1)4
3 3

(A+BTan[c+dx]) /(d (Cos[dx] +JiSin[dx])4 (ACos[c+dx] +BSin[c+dx})) +

Cos[c+dx]*Sec[c] {3C05[4c] - EJ'lSin[4c]J (-6iASin[dx] -11BSin[dx])

3 3
(d (Cos[dx] +jSin[dx]>4 (AcCos[c+dx] +BSin[c+dx])> +
1

(a+1‘1aTan[c+dx])4 (A+BTan[c+dx])

(Cos[dx] +Jisin[dx])4 (ACos[c+dx] +BSin[c+dx])

1
xCos[c+dx]®>|-21ACos[c]?-4BCos[c]?+61ACos[c]*+4BCos[c]*- =ACos[c]?Cot[c] -
2

1 45
~ACos[c]*Cot[c] -9ACos[c] Sin[c] +12iBCos[c] Sin[c] + — ACos[c]3Sin[c] -
2 2

201 BCos[c]3Sin[c] +101 ASin[c]2+12BSin[c]?-401ACos[c]?Sin[c]?-40BCos[c]?
Sin[c]?%- ?ACOS[C} Sin[c]®+401iBCos[c] Sin[c]®>+181 ASin[c]*+20BSin[c]*+
(-3A+4iB+4ACos[2c] -4iBCos[2c]) Csc[c] Sec[c] (Cos[4c] -isSin[4c]) +
%ASin[c]zTan[c] -41BSin[c]?®Tan[c] + %ASin[c]“Tan[c} -41BSin[c]*Tan[c]

(a+1‘1aTan[c+dx1)4 (A+BTan[c+dx])
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Problem 30: Result more than twice size of optimal antiderivative.

JCo‘c[c+dx]2 (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 144 leaves, 7 steps):
a* (41 A+7B) Log[Cos[c+dx]]

—8a4(A—JiB)x+ +
d
a* (4iA+B) Log[Sin[c+dx]] aACot[c+dx] (a+iaTan[c+dx])’
d : d :
(2iA-B) (a2+ia?Tan[c+dx])? 3B (a*+ia*Tan[c+dx])
2d d

Result (type 3, 1122 leaves):
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(A (i+Cotc+dx])* (B+ACot[c+dx])Csclc] (Cos[4c] -isSin[4c]) Sin(dx] Sin[c+dx]4)/

(d (Cos[dx}+Jlsin[dx})4(ACos[c+dx}+BSin[c+dx]))+
((1'1+Cot[c+dx])4(B+ACot[c+dx]) (4iACos[2c] +BCos[2c] +4ASin[2c] -iBSin[2c])
(-1 ArcTan[Tan[5c+dx]] Cos[2c] -ArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx]5)/

(d (Cos[dx}+JlSin[dx}>4(ACos[c+dx]+BSin[c+dx]))+ (i+Cotfc+dx])*
(B+ACot[c+dx]) (4iACos[2c] +7BCos[2c] +4ASin[2c] -7iBSin[2c])

2

1 1

(—Cos[Zc] Log[Cos[c+dx]?| - = i Log[Cos[c +dx]?] Sin[2c}) Sinf[c+dx]°®
2

(d (Cos[dx] +]lsin[dx})4 (ACos[c+dx] +BSin[c+dx])) +

/

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) (4iACos[2c] +BCos[2c] +4ASin[2c] -iBSin[2c])

/

2 2
(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

((A—JiB) (11+Cot[c+dx])4 (B+ACot[c+dx]) (-8dxCos[4c] +8idxSin[4c])

Sin[c+dx}5)/(d (Cos[dx] « i Sin[dx])* (ACos[c+dx] +BSin[c+dx])) +
1

1 _ ;1 . . .
(*COS[ZC] Log[Sin[c+dx]?] - =i Log[Sin[c+dx] }Sln[2c1)51n[c+dx]5

(Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])
x (i+Cot[c+dx])* (B+ACot[c+dx])Sin[c+dx]®
7 17
(ZACOS[C}Z——iBCos[c}z—ZZACos[c]4+—1'1BCos[c]4—41'1ACos[c]4Cot[c}—
2 2
. 21 . . .
BCos[c]*Cot[c] -61ACos[c] Sin[c] - —BCos[c] Sin[c] +501 ACos[c]3Sin[c] +
2
55 3cs s 2 21- s 2 2 cs 2 . 2
— BCos[c]”’Sin[c] -6ASin[c]“+ — 1BSin[c]“+60ACos[c]“Sin[c]°-451iBCos|[c]
2 2

. 2 . . 3 . 3 . . 37 . 4

Sin[c]“-401ACos[c] Sin[c]>-40BCos|[c] Sin[c]°-14ASin[c]"+ —1BSin[c]™ +
2

(-3B+4iACos[2c] +4BCos[2c]) Csc[c] Sec[c] (Cos[4c] -iSin[4c]) +

s 7 . s 7 .
2iASin[c]?Tan[c] + —BSin[c]?Tan[c] +2 1 ASin[c]*Tan[c] + —BSin[c]*Tan[c]
2 2
((J'1+Cot[c+dx])4 (B+ACot[c+dx]) Sec[c] (Cos[4c] -1iSin[4c])
(Asin[dx] -4iBSin[dx]) Sin[c+dx]4Tan[c+dx])/
(d (Cos[dx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) ;

+

((11+Cot[c+dx])4 (B+ACot[c+dx]) 1BCos[4c} —liBSinMc}) Sin[c+dx]3
2 2

Tan[c+dx]?

/(d (Cos[dx] +JlSin[dx})4 (ACos[c+dx] +BSin[c+dx]))
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Problem 31: Result more than twice size of optimal antiderivative.

JCot[c+dx]3 (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 156 leaves, 7 steps):

_ga* (].IA+B> . a4 <A74jB) Log[Cos[c+dx]] )

d
a* (7A-41i8B) Log[Sin[c+dx]] aACot[c+dx]?(a+iaTan[c+dx])>
d 2d
(51A+2B) Cot[c+dXx] <a2+ja2Tan[c+dx])2 3A (a*+ia*Tan[c+dx])
2d d

Result (type 3, 1116 leaves):
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. 4 1 1. . .
a* [(1+Cot[c+dx}> (B+ACot[c+dx]) (7*ACOS[4C} +71A51n[4c}) Sin[c+dx]3
2 2

/

(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((1'1+Cot[c+dx])4 (B+ACot[c+dx]) Csclc] (Cos[4c]-iSin[4c])
(41ASin[dx] +BSin[dx]) Sin[c+dx}4)/
(d (Cos[dx] +JlSin[dx]>4 (ACos[c+dx] +BSin[c+dx])) + ((J'1+Cot[c+dx])4
(B+ACot[c+dx]) (7ACos[2c] -4iBCos[2c] -71iASin[2c] -4BSin[2c])
(i ArcTan[Tan[5c+dx]] Cos[2c] +ArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx}5>/
(d (Cos[dx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) ;

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) (ACos[2c] -4iBCos[2c] -iASin[2c] -4BSin[2c])

/

1 1
[——Cos[z c] Log[Cos[c+dx]?] + =i Log[Cos[c+dx]?]|Sin[2c]

Sin[c+dx]°
2 2

(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) + [(1+Cot[c+dx})4

(B+ACot[c+dx]) (7ACos[2c] -4iBCos[2c] -71iASin[2c] -4BSin[2c])

/

2
(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((A—jB> (]‘1+Cot[c+dx])4 (B+ACot[c+dx]) (-8idxCos[4c]-8dxSin[4c])

Sin[c+dx15)/(d (Cos[d x] +1Sin[dx])* (ACos[c+dx] +BSin[c+dx])) +
1

1 1
[——Cos[Zc} Log[Sin[c+dx]?] + = i Log[Sin[c+dx]?] Sin[ZC]] Sinf[c+dx]°®
2

(Cos[dx] +jSin[dx])4 (ACos[c+dx] +BSin[c+dx])
X (1'1+Cot[c+dx])4 (B+ACot[c+dx]) Sin[c+dx]>

1 . 2 2 71 . 4 4 4
(—lACos[c} +2BCos[c]*- —iACos[c]*-22BCos[c]*+7ACos[c]*Cot[c] -
2 2

3 145
41BCos[c]*Cot[c] + —ACos[c] Sin[c] -61BCos[c] Sin[c] - — ACos[c]3Sin[c] +
2 2

3
50 i BCos[c]3Sin[c] - —1ASin[c]?-6BSin[c]?+751ACos[c]?Sin[c]?+
2

2qs 2 : 3 : : 3 19 . : 4
60BCos[c]“Sin[c]“+40ACos[c] Sin[c]°-401BCos[c] Sin[c]° - — 1 ASin[c]” -
2
14BSin[c]*+ (3A+4ACos[2c] -4iBCos[2c]) Csc[c] Sec[c] (-Cos[4c] +iSin[4c]) -

1. . 1. .

~ASin[c]?Tan[c] +21iBSin[c]?Tan[c] - —ASin[c]*Tan[c] +21'1851n[c}4Tan[c}) +
2 2

(B (11+Cot[c+dx])4 (B+ACot[c+dx]) Sec[c] (Cos[4c]-iSin[4c]) Sin[dx]

Sin[c+dx14Tan[c+dx})/(d (Cos[dx] +jSin[dx}>4 (ACos[c+dx] +BSin[c+dx]))J
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Problem 32: Result more than twice size of optimal antiderivative.

JCot[c+dx}4 (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 163 leaves, 7 steps):

g 3t (Aij) Xﬁa4BLog[Cos[c+dx]] B

d
a* (81 A+7B) Log[Sin[c+dx]] aACot[c+dx]3(a+1‘1aTan[c+dx])3
d 3d
(21‘1A+B)Cot[c+dx]2(a2+ja2Tan[c+dx])2 (4A-3iB) Cot[c+dx] (a*+ia*Tan[c+dx])
+
2d d

Result (type 3, 1138 leaves):
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4

a [A (i+Cot{c+dx])* (B+ACot[c+dx]) Csclc] (ECOS[4C] —ljSin[4c]) Sin[dx]
3 3

Sin[c+dx]? /(d (Cos[dx] +]lsin[dx])4 (AcCos[c+dx] +BSin[c+dx])) +

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) Csc[c] (-2ACos[c] -121iASin[c] -3BSin[c])
1 1. . .
(*Cos[4c]—7151n[4c]]51n[c+dx}3/
6 6

(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

3 3

/

(d (Cos[dx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) -

(BCos[4c1 (1'1+Co‘c[c+dx1)4 (B+ACot[c+dx]) Log[Cos[c+dx]?] Sin[c+dx]5)/

(Zd (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) + ((J‘L+Cot[c+dx])4
(B+ACot[c+dx]) (8ACos[2c] -7iBCos[2c]-81iASin[2c]-7BSin[2c])
(-ArcTan[Tan[5c+dx]] Cos[2c] +iArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx]5)/

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) Csc[c] (—ECos[ﬁlc] +%jsin[4c]]

(11ASin[dx] -6iBSin[dx]) Sin[c+dx]*

(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) + [(11+Cot[c+dx})4
(B+ACot[c+dx]) (8ACos[2c] -7iBCos[2c]-8iASin[2c]-7BSin[2c])

(—liCos[Zc} Log[Sin[c +dx]?] —lLog[Sin[c+dx]2} Sin[2c]] Sin[c+dx]5)/
2 2
(d (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

(le (i+Cot{c+dx])* (B+ACot[c+dx]) Log[Cos[c+dx]2]Sin[4c] Sin[c+dx}5)/
(Zd (Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((Aij) (i+Cotc+dx])* (B+ACot[c+dx]) (8dxCos[4c]-8idxSin[4c])
Sin[c+dx}5)/<d (Cosdx] +isin[dx])* (ACos[c+dx] +BSin[c+dx])) +
1

(Cos[dx] +1iSin[dx])* (ACos[c+dx] +BSin[c+dx])
X (1'1+Cot[c+dx])4 (B+ACot[c+dx])Sin[c+dx]>

1. 2 s 71 4 . 4 4
(—nBCos[c} +40ACos[c]" - —1BCos[c]"+81ACos[c]"Cot[c] +7BCos[c]"Cot[c] +
2 2
3 . ) 3 s 145 3 s . . )
—BCos[c] Sin[c] -89 1 ACos[c]>Sin[c] - — BCos[c]°Sin[c] - —1BSin[c]* -
2 2 2
80 ACos[c]®Sin[c]®+751BCos[c]?Sin[c]?+4@iACos[c] Sin[c]>+4@BCos[c] Sin[c]?+

19
8ASin[c]*- —iBSin[c]*-1i (4A-3iB+4ACos[2c]-4iBCos[2c]) Csc[c]
2

e 1 . ) 1 . 4
Sec[c] (Cos[4c] -iSin[4c])- —BSin[c]®Tan[c] - —BSin[c] Tan[c])
2 2
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Problem 33: Result more than twice size of optimal antiderivative.

JCot[c+dx]5 (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 177 leaves, 6 steps):
a® (671 A+64B) Cot[c+dx] 8a*(A-iB)Log[Sin[c+dx]]

8a4(iA+B)X+ + -
12d d
aACot[c+dx]* (a+iaTan[c+dx])> (7iA+4B)Cot[c+dx]? (a?+ia’Tan[c+dx])?
- +
4d 12d
(19A-161iB) Cot[c+dx]? (a*+ia*Tan[c+dx])
12d

Result (type 3, 985leaves):
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/

. . 4 1 1 .
a [(1+Cot[c+dx}> (B+ACot[c+dx]) (—4*AC05[4C}+21A51n[4c})51n[c+dx]

(d (Cos[dx] +JlSin[dx]>4 (ACos[c+dx] +BSin[c+dx])) +

((11+Cot[c+dx])4 (B+ACot[c+dx]) Csclc] [3C05[4c1 —lisin[4c1)
3 3

/

(d (Cos[dx] +JlSin[dx]>4 (AcCos[c+dx] +BSin[c+dx])) +

(41ASin[dx] +BSin[dx]) Sin[c+dx]?

((11+Cot[c+dx])4 (B+ACot[c+dx]) Csc[c] (-4iACos[c] -BCos[c] +

1 1
12 ASin([c] —GJiBSin[c]) —Cos[4c] f*jSin[4c]] Sin[c+dx]3
3 3

/

(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) Csc[c]

2 2 X
—Cos[4c] —71151n[4c]J
3 3

/

(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +

(-14iASin[dx] -11BSin[dx]) Sin[c+dx]*

((1'1+Cot[c+dx])4 (B+ACot[c+dx]) (ACos[2c] -iBCos[2c] -iASin[2c]-BSin[2c])
(-8 i ArcTan[Tan[5c+dx]] Cos[2c] -8ArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx}5)/
(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((1'1+Cot[c+dx])4 (B+ACot[c+dx]) (ACos[2c] -iBCos[2c] -iASin[2c]-BSin[2c])
(4Cos[2c] Log[Sin[c+dx]?| -4 i Log[Sin[c+dx]?] Sin[2c]) Sin[c+dx]5)/
(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
1

(Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])

X (11+Cot[c+dx])4 (B+ACot[c+dx]) (48iACos[c]*+40BCos[c]*-8ACos[c]*Cot[c] +
8 iBCos[c]*Cot[c] +80ACos[c]>Sin[c] -801iBCos[c]>Sin[c] -801ACos[c]?Sin[c]?-
80BCos[c]2Sin[c]?-40ACos[c] Sin[c]®>+401iBCos[c] Sin[c]®>+81ASin[c]*+
8BSin[c]*+ (A-1iB) Cot[c] (8Cos[4c]-8iSin[4c]))Sin[c+dx]’+

((1A+B) (1'1+Cot[c+dx])4(B+ACot[c+dx]) (8dxCos[4c] -8idxSin[4c])

Sin[c+dx}5)/(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx]))

Problem 34: Result more than twice size of optimal antiderivative.

JCOt[CerX}s (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 200 leaves, 7 steps):
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8a* (A-iB) Cot[c+dx]

-8a* (A-iB)x- +
d
a* (148 i A+145B) Cot[c+dx]? 8a* (iA+B) Log[Sin[c+dx]]
N _
60d d
aACot[c+dx]® (a+1’1aTan[c+dx})3 (8iA+5B) Cot[c+dx]* (azﬂiazTan[Cerx])2
- +
5d 20d

(28A-25iB) Cot[c+dx]? (a*+ia*Tan[c+dx])

30d

Result (type 3, 937 leaves):

a* ((i+Cot[c+dx}>4 (B+ACot[c+dx]) (iACos[2c] +BCos[2c] +ASin[2c] -iBSin[2c])

(-8iArcTan[Tan[5c+dx]] Cos[2c] -8ArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx}5)/
(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((1'1+Cot[c+dx])4 (B+ACot[c+dx]) (iACos[2c] +BCos[2c] +ASin[2c] -iBSin[2c])
(4Cos[2c] Log[Sin[c+dx]?| -4 i Log[Sin[c+dx]?] Sin[2c]) Sin[c+dx]5)/
(d (Cos[dx] +iSin[dX]>4 (ACos[c+dx] +BSin[c+dx])) +
1

(Cos[d x] +iSin[dX])4 (ACos[c+dx] +BSin[c+dx])

X (1+Cot[c+dx])4 (B+ACot[c+dx]) (-40ACos[c]*+40iBCos[c]*-8iACos[c]*Cot[c] -
8B Cos[c]%Cot[c] +801ACos[c]3Sin[c] +80BCos[c]3Sin[c] +80ACos[c]?Sin[c]?-
801 BCos[c]?Sin[c]?-401ACos[c] Sin[c]®-40BCos[c] Sin[c]®>-8ASin[c]*+
8iBSin[c]*+ (1 A+B) Cot[c] (8Cos[4c]-8iSin[4c]))Sin[c+dx]>+

1

d (Cos[dx] +JiSin[dx])4 (ACos[c+dx] +BSin[c+dx])

1 1
(11+Cot[c+dx])4 (B+ACot[c+dx])Csc[c] | ——Cos[4c] - ——iSin[4c]
120 120

(2101‘1ACos[dx] +165BCos[dx] -300AdxCos[dx] +3001BdxCos[dx] -
2101 ACos[2c+dx] -165BCos[2c+dx] +300AdxCos[2c+dX] -
3001 BdxCos[2c+dx] -991ACos[2c+3dx] -60BCos[2c+3dx] +
150 AdxCos[2c+3dx] -1501iBdxCos[2c+3dx] +99iACos[4c+3dx] +
60BCos[4c+3dx] -150AdxCos[4c+3dx] +1501BdxCos[4c+3dx] -
30AdxCos[4c+5dx] +30iBdxCos[4c+5dx] +30AdxCos[6Cc+5dx] -
30iBdxCos[6c+5dx] +445ASin[dx] - 400 i BSin[dx] + 345ASin[2c+dXx] -
300 i BSin[2c+dx] -275ASin[2c+3dx] +2601BSin[2c+3dx] -

120ASin[4c+3dx] +90iBSin[4c+3dx] +79ASin[4c+5dx] -70iBSin[4c+5dx])

Problem 35: Result more than twice size of optimal antiderivative.

JcOt[mde (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 223 leaves, 8 steps):
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8a* (i A+B) Cot[c+dx] 4a*(A-iB) Cot[c+dx]?

-8a* (i A+B) x- - +
d d
a* (931 A+92B) Cot[c+dx]® 8a* (A-iB) Log[Sin[c+dx]]
60d d
aACot[c+dx]® (a+1’1aTan[c+dx})3 (31A+2B) Cot[c+dx]® (azﬂiazTan[Cerx])2
- +
6d l1od

(13A-12iB) Cot[c+dx]* (a*+ia*Tan[c+dx])

20d

Result (type 3, 1009 leaves):

a* ((i+Cot[c+dx}>4 (B+ACot[c+dx]) (ACos[2c] -iBCos[2c] -iASin[2c] -BSin[2c])

(8 1iArcTan[Tan[5c+dx]] Cos[2c] +8ArcTan[Tan[5c+dx]] Sin[2c]) Sin[c+dx]5)/
(d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])) +
((11+Cot[c+dx])4 (B+ACot[c+dx]) (ACos[2c] -iBCos[2c] -iASin[2c] -BSin[2c])
(-4Cos[2c] Log[Sin[c+dx]?| +4i Log[Sin[c+dx]?] sinf2c]) Sin[c+dx]5)/
(d (Cos[dx] +iSin[dX]>4 (ACos[c+dx] +BSin[c+dx])) +
1

(Cos[dx] +JiSin[dx1)4 (ACos[c+dx] +BSin[c+dx])

X (11+Cot[c+dx])4 (B+ACot[c+dx]) (-4@1iACos[c]*-48BCos[c]*+8ACos[c]*Cot[c] -
8 iBCos[c]*Cot[c] -80ACos[c]>Sin[c] +801BCos[c]>Sin[c] +801ACos[c]?Sin[c]?+
80BCos[c]2Sin[c]?+40ACos[c] Sin[c]®>-401iBCos[c] Sin[c]®>-81ASin[c]*-
8BSin[c]*+ (A-1iB) Cot[c] (-8Cos[4c]+8iSin[4c]))Sin[c+dx]>+

1

d (Cos[dx] +JiSin[dx])4 (ACos[c+dx] +BSin[c+dx])

1 1
(1’1+Cot[c+dx])4 (B+ACot[c+dx]) Csc[c] Csc[c+dx] |——Cos[4c]-——iSin[4c]
240 240

(8601’1ACos[c] +790BCos[c] -7801ACos[c+2dx] -720BCos[c+2dX] -
5101 ACos[3c+2dx] -465BCos[3c+2dx] +3661ACos[3c+4dx] +
354BCos[3c+4dx] +150 1 ACos[5c+4dx] +120BCos[5c+4dx] -
861 ACos[5c+6dx] -79BCos[5¢c+6dx] -4990ASin[c] +4201 BSin[c] -
6001 AdxSin[c] -600BdxSin[c] -345ASin[c+2dx] +3001BSin[c+2dx] -
4501 AdxSin[c+2dx] -450BdxSin[c+2dx] +345ASin[3c+2dXx] -
3001 BSin[3c+2dx] +4501 AdxSin[3c+2dx] +450BdxSin[3c+2dx] +
120ASin[3c+4dx] -90iBSin[3c+4dx] +1801 AdxSin[3c+4dx] +
180BdxSin[3c+4dx] -120ASin[5c+4dx] +990 1 BSin[5c +4dx] -
1801 AdxSin[5c+4dx] -180BdxSin[5¢c+4dx] -301AdxSin[5¢c+6dXx] -

30BdxSin[5c+6dx] +301AdxSin[7c+6dX] +308dein[7c+6dx])
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Problem 36: Result more than twice size of optimal antiderivative.

JTan[Cerx]3 (A+BTan[c+dx]) .
X

a+iaTan[c+dx]

Optimal (type 3, 129 leaves, 4 steps):
3(iA-B)x (A+2iB) Log[Cos[c+dx]]
2a . ad )
3(iA-B)Tan[c+dx] (A+2iB) Tan[c+dx]? (iA-B) Tan[c+dx]3

- +

2ad 2ad 2d (a+iaTan[c+dx])

Result (type 3, 898 leaves):
ACos[ ] +2iBCos[ ] +iAsin[—]-2BSin["]
— | +21 — | +1 —| - —
[( 2 2 2 2 )
(Jl ArcTan[Tan[d x]] Cos[E} - ArcTan[Tan[d x] ] Sin{g]] (Cos[dx] +iSin[dx])
2 2
(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

((ACOS[%] +2JiBCos[§] +iASin[ ] _zssin[i})

N
[Eny

(—ECOS{E] Log[Cos[c+dx]?| - = i Log[Cos[c +dx]?] Sin[g]]
2 2 2 2

/

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

Cos[c] 1 . e

7—7151n[c]) (Cos[dx] +isSin[dx]) (A+BTan[c+dx])
4 4

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(Cos[dx] +isSin[dx]) (A+BTan[c+dx])

((A+jB> Cos[2dx]

/

1 1 . .
- —1iBCos[c] +7551n[c}) (Cos[dx] +isSin[dx]) (A+BTan[c+dx}))/

(Sec[c+dx]2

2 2
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +
( A+ 1iB) [iidxCos[c} —idxsin[c}
2 2
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(
(
(
((—1A+B) Cos[c] 1
(
S

(Cos[dx] +1iSin[dx]) (A+BTan[c+dx}>)/

——iSin[c]] (Cos[dx] +iSin[dx]) Sin[2dx] (A+BTan[c+dx]))/
4 4

(Secfc+dx] (Cos[dx] +iSin[dx]) (ACos[c-dx]+iBCos[c-dx]-ACos[c+dx] -
iBCos[c+dx] +1ASin[c-dx] -BSin[c-dx] -1ASin[c +dX] +BSin[c+dx])

(A+BTan[c+dx]))/ (2d (Cos[i] —Sin[g})

2 2
(ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])

Cos[%] +Sin[§})

+

(x (Cos[dx] +iSin[dx]) (-iASec[c]+2BSec[c]+ (A+21iB) (Cos[c]+iSin[c]) Tan[c])
(A+BTan[c+dx])) /((ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]))
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Problem 37: Result more than twice size of optimal antiderivative.

JTan[Cerx]2 (A+BTan[c+dx]) ;
X

a+iaTan[c+dx]

Optimal (type 3, 101 leaves, 3 steps):
(A+3iB)x (iA-B)Llog[Cos[c+dx]] (A+3iB)Tan[c+dx] (iA-B) Tan[c+dx]?
. _

.
2a ad 2ad 2d (a+iaTan[c+dx])

Result (type 3, 773 leaves):
((ACos[g} +jBCos[§] +1A51n[§] msm[%]]

c c
(Ar‘cTan[Tan[d x]] Cos[—] +iArcTan[Tan[dx] ] Sin[f]] (Cos[dx] +isSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

([ACOS[E] HiBCos[%] +jASin[§} 7Bsin[§])

(liCos[E] Log[Cos[c+dx]?] - lLog[Cos[c+dx]2} Sin[E}) (Cos[dx] +iSin[dx])
2 2 2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

Cos[c] 1 .
- —1Sin[c]
4 4

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(Cos[dx] +1iSin[dx]) (A+BTan[c+dx}>)/
2 2
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

/
7Cos[c] 1

+fiSin[c]] (Cos[dx] +iSin[dx]) Sin[2dx] (A+BTan[c+dx]))/
4 4

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) + (Sec[c+dx] (Cos[dx] +iSin[dx])

(
(
((A+31'LB) {ldxCos[c] +lidein[cj) (Cos[dx] +iSin[dx]) (A+BTan[c+dx])
(
(
(

(BCos[c-dx] -BCos[c+dx]+iBSin[c-dx]-iBSin[c+dx]) (A+BTan[c+dx]))/
(Zd (Cos[g} 7Sin[£]) (Cos[g} +Sin[£]) (ACos[c+dx] +BSin[c+dx])
2 2 2 2

(a+iaTan[c+dx])) +

(x (Cos[dx] +iSin[dx]) (-ASec[c] -iBSec[c] -i (A+iB) (Cos[c]+iSin[c]) Tan[c])
(A+BTan[c+dx] ))/((ACos c+dx] +BSin[c+dx]) (a+iaTan[c+dx]))

Problem 38: Result more than twice size of optimal antiderivative.

Tan[c+dx] (A+BTan[c+dx])
dx
J a+iaTan[c+dx]

Optimal (type 3, 67 leaves, 5steps):
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(iA-B)x iBLog[Cos[c+dx]] A+iB

- +

2a ad _2ad(1+jTan[c+dx})

Result (type 3, 148 leaves):

(Cos[c+dx] (A+BTan[c+dx]) (iA-B-2Adx+2iBdx+2BLog[Cos[c+dx]?]+
(A+iB-2iAdx-2Bdx+2iBlog[Cos[c+dx]?|) Tan[c+dx] +
4BArcTan[Tan[dx]] (-i+Tan[c+dx]))) /

(4ad (ACos[c+dx] +BSin[c+dx]) (-i+Tan[c+dx]))

Problem 39: Result more than twice size of optimal antiderivative.

JA+BTan[c+dx]

a+iaTan[c+dx]

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

(A-1iB) x iA_B
+
2a 2d (a+iaTan[c+dx])

Result (type 3, 102 leaves):

(Cos[c+dx] (A+BTan[c+dx])
(A-2iAdx+B (i-2dx)+ (B-2iBdx+A (-i+2dx)) Tan[c+dx])) /
(4ad (ACos[c+dx] +BSin[c+dx]) (-i+Tan[c+dx]))

Problem 40: Result more than twice size of optimal antiderivative.

jCot[Cerx] (A+BTan[c+dx]) 4
X

a+iaTan[c+dx]

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

(1A-B) x ALog[Sin[c+dx]] A+iB
_ + +
23 ad 2d (a+iaTan[c+dx])

Result (type 3, 150 leaves):

(Cosfc+dx] (A+BTan[c+dx]) (-iA+B+2Adx-2iBdx-21iAlog[Sin[c+dx]?] +
(-A-iB+2iAdx+2Bdx+2ALlog[Sin[c+dx]?]) Tan[c+dx] -
41iAArcTan[Tan[dx]] (-i+Tan[c+dx])))/

(4ad (ACos[c+dx] +BSin[c+dx]) (-i+Tan[c+dx]))

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

Cot[c+dx]? (A+BTan[c+dx]) :
X
J a+iaTan[c+dx]

Optimal (type 3, 102 leaves, 4 steps):
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(3A+iB)x (3A+iB)Cot[c+dx] (iA-B) Log[Sin[c+dx]] (A+iB) Cot[c+dx]
- - +

2a 2ad ad 2d (a+iaTan[c+dx])

Result (type 3, 225leaves):
1

(Cos[dx] +isSin[dx])
2d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])

1
— (-1A+B) Cos[2dx] (Cos[c] -iSin[c])+2 (A+iB)dx (Cos[c]+iSin[c]) -
2

(3A+1iB)dx (Cos[c]+iSin[c]) -2 (A+iB)ArcTan[Tan[dx]] (Cos[c] +iSin[c]) +
iA+B) Log[Sin[c+dx]?] (Cos[c] +iSin[c])+2A (i+Cot[c]) Csclc+dx]Sin[dx] -

(_
1
— (A+iB) (Cos[c] -iSin[c])Sin[2dx]| (A+BTan[c+dx])
2

Problem 42: Result more than twice size of optimal antiderivative.

JCot[c+dx]3 (A+BTan[c+dx]) ;
X

a+i1aTan[c+dx]

Optimal (type 3, 131 leaves, 5steps):
3(iA-B)x 3(iA-B)Cot[c+dx] (2A+iB)Cot[c+dx]?

2a 2ad 2ad

(2A+1iB) Log[Sin[c +dx]] (A+iB) Cot[c+dx]?
+
ad 2d (a+iaTan[c+dx])

Result (type 3, 902 leaves):
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[(zAcos[g} H-Lscos[g} +21A51n[§} —BSin[%])

(]i ArcTan[Tan[d x] ] Cos[g} -~ ArcTan[Tan[d x] ] Sin[g]] (Cos[dx] +iSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

((2ACos[§] +jBCos[§] +2]iASin[§] msm[%})

[—ECOS[E] Log[Sin[c+dx]?] - leog[Sin[Cdex]z] Sin[g]]
2 2 2 2

/

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(x (2ACsc[c] +iBCsc[c] + (2A+1iB) Cot[c] (-Cos[c] -iSin[c])) (Cos[dx] +iSin[dx])
(A+BTan[c+dx])) /((ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

((AJrJ'lB) Cos[2dx] (7M+3

4 4

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(Cos[dx] +iSin[dx]) (A+BTan[c+dx])

isin[c]

(Cos[dx] +iSin[dx]) (A+BTan[c+dx}>)/

1 1. .
-—ACos[c] - —1ASin[c]

(Csc[c+dx]2
2 2

(Cos[dx] +isSin[dx]) (A+BTan[c+dx1))/

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

5 (Cos[dx] +iSin[dx]) <A+BTan[c+dx}>)/

(
(
(d (ACos[c+d ]+len[c+dx1) (a+iaTan[c+dx])) +
(
(d

1 Sin[c] s .
—1iCos[c] + )(Cos[dx]+151n[dx])51n[2dx] (A+BTan[c+dx])
4 4

(ACos[c+dx] +BSln[c+dx}) (a+iaTan[c+dx])) +

[c
3 3
(A+J].B [_]].dXCOS ] -—dxSin[c]

(A+1B

/

c
(Csc[;] Csc[c +dx] Sec[;] (Cos[dx] +iSin[dx])

1 1 1 1 1
[—ACos[cfdx] +—1BCos[c-dx] - —ACos[c+dx]-—1BCos[c+dx] + —1ASin[c-dx] -
2

2 2 2 2

1 1 1
—BSin[c-dx] - —iASin[c+dx] + —BSin[c+dx]| (A+BTan[c+dx])
2 2 2

(2d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]))

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

JCot[c+dx]4 (A+BTan[c+dx]) 4
X

a+i1aTan[c+dx]

Optimal (type 3, 155leaves, 6 steps):
(5A+3iB)x (5A+3iB)Cot[c+dx] (iA-B)Cotl[c+dx]?

+ _
2a 2ad ad
(5A+3iB)Cot[c+dx]® 2 (iA-B)Log[Sin[c+dx]] (A+iB) Cot[c+dx]?
+ +

6ad ad 2d (a+iaTan[c+dx])

Result (type 3, 1062 leaves):
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[(Acos[g} H-lscos[g] +JiASin[§] —BSin[%]]

(2 ArcTan[Tan[d x] ] Cos[g} +21ArcTan[Tan[d x] ] Sin[E]J (Cos[dx] +iSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

([ACOS[E] +]'lBCOS[§] +jASin[§} 7Bsin[§])

(]l Cos[g] Log[Sin[c+dx]?] - Log[Sin[c+dx]?] Sin[E]J (Cos[dx] +iSin[dx])
2 2

(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

(x (-21ACsc[c] +2BCsc[c] +i (A+1iB) Cot[c] (2Cos[c] +2iSin[c])) (Cos[dx] +iSin[dx])
(A+BTan[c+dx]))/ ((ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +
((A+iB> Cos[2dXx] (liCos[c} +Sln[c}] (Cos[dx] +isSin[dx]) (A+BTan[c+dx]) /
4 4

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

c 5 c Cos[c] 1 . .
(Csc[—]Csc[c+dx] Sec|—| (— ——nsln[c]]

2 2 12 12

(2ACos[c] -3iASin[c] +3BSin[c]) (Cos[dx] +1iSin[dx]) (A+BTan[c+dx]))/

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])) +

((5A+3]13) (ldxCos[c} +ljdxsin[c]] (Cos[dx] +isSin[dx]) (A+BTan[c+dx]) /
2 2

(d (ACos[c+dx] +BSin[c+dx]) (a+1aTan[c+dx})) +

((A+JIB> cos[c] —lnsln ) (Cos[dx] +isSin[dx])Sin[2dx] (A+BTan[c+dx]) /
4 4

(d (ACos[c+dx] +BSin[c+dx]) <a+1aTan[c+dx})) +

s

(Csc[ ]Csc[c+dx]3Sec[c] (Cos[dx] +iSin[dx])
2 2

1 1 1 1
(*]IIACOS[C—dX] - —1ACos[c+dx] - —ASin[c-dx] + —ASin[c +dXx]
2 2 2 2

(A+BTan[c+dx]) /(6d(ACos[c+dx]+BSin[c+dx}) (a+iaTan[c+dx])) +

C C .
(Csc[—] Csc[c+dx] Sec|—] (Cos[dx] +iSin[dx])
2 2
7 3 7 3 7.
[7—1ACos[c—dx] +—BCos[c-dx] + —1ACos[c+dx] - —BCos[c+dx] + —ASin[c-dx] +
2 2 2 2 2

/

3 7 3
—iBSin[c-dx] - —ASin[c+dx] - —iBSin[c+dx]| (A+BTan[c+dx])
2 2 2

(6d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]))

Problem 44: Result more than twice size of optimal antiderivative.

JTan[c+dx]3 (A+BTan[c+dx]) 4
X

(a+iaTan[c+dx])?

Optimal (type 3, 142leaves, 4 steps):
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3(1A-3B)x (A+2iB) Log[Cos[c+dx]]

) 4 32 : a%d :
3 (iA-3B) Tan[c+dx] (A+21iB) Tan[c+dx]? (iA-B) Tan[c+dx]?
+ +
43%d Zazd(1+jTan[c+dx]> 4d(a+1‘1aTan[c+dx])2

Result (type 3, 956 leaves):
7(((2A+3113) Cos[2dx] Sec[c+dx] (Cos[dx] +isSin[dx])? <A+BTan[c+dx]))/
(4d(ACos[c+dx}+BSin[c+dx]) (a+1‘1aTan[c+dx])2))+
(Sec[c+dx] (ACos[c] +2iBCos[c] +iASin[c] -2BSin[c])
(-1 ArcTan[Tan[dx]] Cos[c] +ArcTan[Tan[dx]] Sin[c]) (Cos[dx] + i Sin[d x])2
(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) (a+1‘1aTan[c+dx])2) +

(Sec[c+dx] (ACos[c] +2iBCos[c] +iASin[c] -2BSin[c])
1 2 1 . 2 . L e 2
(—Cos[c] Log[Cos[c+dx]?| + = i Log[Cos[c +dX] ]Sln[c}) (Cos[dx] +iSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])2)+

((A+JiB> Cos[4dx] Sec[c+dx]

1 1 . D s 2
— Cos[2c] ——151n[2c}) (Cos[dx] +1iSin[dx])
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])2)+

((711A+38) Sec[c +dx] (idxCos[Zc] +iidxsin[2c]) (Cos[dx] +1iSin[dx])?
4 4

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])2)+

(1‘1 (2A+3iB) Sec[c+dx] (Cos[dx] +jSin[dx})ZSin[2dx] (A+BTan[c+dx]))/
(4d(ACos[c+dx1+BSin[c+dx]) (a+1’1aTan[c+dx])2)+

((—1‘1A+B) Sec[c +dx]

LcOs[zc] 7i]151n[2c}) (Cos[dx] +1iSin[dx])?Sin[4dx]
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)+

(iSec[c}Sec[c+dx]2(Cos[dx]+JiSin[dx])2(—BCos[2c—dx]+BCos[2c+dx1—
iBSin[2c-dx] +iBSin[2c+dx]) (A+BTan[c+dx]))/

(Zd(ACos[c+dx1+BSin[c+dx]) (a+1’1aTan[c+dx])2)+

(xSec[c+dx] (Cos[dx] +1iSin[dx])?
(iA-2B-ATan[c] -2iBTan[c] + (A+21iB) (-Cos[2c] -iSin[2c]) Tan[c])
(A+BTan[c+dx]))/((ACos[c+dx]+BSin[c+dx}) (a+jaTan[c+dx}>2)

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

JCot[c+dx]2 (A+BTan[c+dx]) 4
X

(a+1‘1aTan[c+dx])2



38 | Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)™m (c+d tan)”n (A+B tan).nb

Optimal (type 3, 141 leaves, 5steps):
3(3A+iB)x 3(3A+iB)Cot[c+dx]
4 32 4a%d

(21 A-B) Log[Sin[c +dx]] (2A+1iB) Cot[c+dx] (A+iB) Cotf[c+dx]
+ +
a2d 2a2d(1+iTan[c+dx]) 4d(a+j1aTan[c+dx1)2

Result (type 3, 960 leaves):
((—3]’1A+2B) Cos[2dx] Sec[c+dx] (Cos[dx] +iSin[dx])> (A+BTan[c+dx]))/
(4d(ACos[c+dx]+BSin[c+dx]) (a+JiaTan[c+dx])2)+
(Sec[c+dx] (-2iACos[c] +BCos[c] +2ASin[c] +iBSin[c])
(-iArcTan[Tan[d x]] Cos[c] +ArcTan[Tan[dx]] Sin[c]) (Cos[dx] +i Sin[dx] )2
(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])2) +

(Sec[c+dx] (-2iACos[c] +BCos[c] +2ASin[c] +iBSin[c])
1 . 2 1 . . 2 . . . 2
[*Cos[c] Log[Sin[c+dx]?] + — i Log[Sin[c+dx]?] Sin[c]| (Cos[dx] +i Sin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos(c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)+

(xSec[c+dx] (-2A-iB+21iACot[c] -BCot[c]+ (-2iA+B) Cot[c] (Cos[2c]+iSin[2c]))
(Cos[dx] +iSin[dx])? (A+BTan[c+dx}))/

((ACos[c+dx] +BSinfc+dx]) (a+iaTan[c+dx1)2) .

((711A+B) Cos[4dx] Sec[c+dXx]

1 1 . Ve 2
—Cos[2c] - f151n[2c]] (Cos[dx] +isSin[dx])
16 16

(A+BTan[c+dx]) /(d (ACos(c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)+

' 3 3 . s 2
((3A+1B) Sec[c +dx] 77dxCos[2c]771dx51n[2c]] (Cos[dx] +isSin[dx])

4 4

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)_

((3A+21’18) Sec[c +dx] (Cos[dx]+J'1$in[dx])zsin[2dx] (A+BTan[c+dx]))/
(4d(ACos[c+dx}+BSin[c+dx]) (a+1’1aTan[c+dx])2)+

((A+JiB> Sec[c +dx] —iCos[Zc] +ijsin[2c}) (Cos[dx] +1Sin[dx])?Sin[4dx]

16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)+

(Csc[c] Csc[c+dx] Sec[c+dx] (Cos[d x] +1Sin[d x})2

1 1 1 1
(*J’lACos[Zc—dx] - —1ACos[2c+dx] - —ASin[2c-dx] + —ASin[2c +dX]
2 2 2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])2)
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Problem 50: Result more than twice size of optimal antiderivative.

JCot[Cerx]3 (A+BTan[c+dx]) ;
X

(a+iaTan[c+dx])?

Optimal (type 3, 170leaves, 6 steps):
3(51A-3B)x 3(5iA-3B)Cot[c+dx] (2A+iB)Cotlc+dx]?
N _

4 32 43%d a’d

2 (2A+1iB) Log[Sin[c+dx]] (5A+31iB) Cotl[c+dx]? (A+iB) Cot[c+dx]?
+ +

atd 4a’d (1+iTan[c+dx]) 4d(a+1’1aTan[c+dx])2

Result (type 3, 1112leaves):
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—(((4A+3iB> Cos[2dx] Sec[c+dx] (Cos[dx] +isSin[dx])? (A+BTan[c+dx]>)/
(4d(ACos[c+dx}+BSin[c+dx]) (a+1‘1aTan[c+dx])2))+

(Sec[c+dx] (2ACos[c] +iBCos[c] +2iASin[c] -BSin[c])

(21 ArcTan[Tan[d x]] Cos[c] - 2ArcTan[Tan[d x]] Sin[c]) (Cos[dx] + i Sin[d x])2
(A+BTan[c+dx])>/(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])2>+

(Sec[c+dx] (2ACos[c] +iBCos[c] +21iASin[c] -BSin[c])

(-Cos[c] Log[Sin[c+dx]?]| -i Log[Sin[c+dx]?] Sin[c])
(Cos[dx]+1‘1$in[dx])2(A+BTan[c+dx]))/

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx})2)+(xSec[c+dx}
(41iA-2B+4ACot[c] +2iBCot[c]+ (2A+1iB) Cot[c] (-2Cos[2c]-2iSin[2c]))
(Cos[dx]+i5in[dx})2(A+BTan[c+dx})/

((ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx}>2)+

((A+iB> Cos[4dx] Sec[c+dX]

1 1 . s 2
——Cos[2c]+—151n[2c]) (Cos[dx] +isSin[dx])
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])2)+

=

1
-—ACos[2c] - —1ASin[2c]

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

(Csc[c+dx]ZSec[c+dx]

N

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])2)+

((5A+3]lB) Sec[c+dx] iJ'deCos[Zc] —zdein[Zc]) (Cos[dx] +JiSin[dx])2

4 4

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])2)+

(Ji (4A+3iB) Secic+dx] (Cos[dx] +isSin[dx])?Sin[2dx] (A+BTan[c+dx]))/
(4d(ACos[c+dx}+BSin[c+dx]) (a+jaTan[c+dx])2)+

((A+J'lB> Sec[c+dXx]

LjCos,[zq +lSin[2c]] (Cos[dx] +1iSin[dx])?Sin[4dx]
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])2)+

(Csc[c] Csc[c+dx] Sec[c+dx] (Cos[dx] +iSin[d x})z

1 1
ACos[2c-dx] + —i1BCos[2c-dx] -ACos[2c+dx] -—1BCos[2c+dX] +
2 2

1 1
i ASin[2c-dx] - —BSin[2c-dx] -1 ASin[2c +dX] +7BSin[2c+dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])2)

Problem 51: Result more than twice size of optimal antiderivative.

JTan[c+dx]4 (A+BTan[c+dx]) 4
X

<a+1'laTan[c+dx])3
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Optimal (type 3, 191 leaves, 5steps):
(7A+25iB) x (iA-3B)Log[Cos[c+dx]] (7A+25iB) Tan[c+dx]

+

83’ a3d 8a3d
(iA-B) Tan[c+dx]* (5A+11iB) Tan[c+dx]? (iA-3B) Tan[c+dx]?

+

6d (a+iaTan[c+dx])® 24ad(a+iaTan[c+dx])? 2d(a®+ia’Tan[c+dx])

Result (type 3, 1251 leaves):
Sin[c]

1
— iCos[c] -

(Cos[dx] +iSin[dx])?
16

[(11A+23J’15> Cos[2dx] Sec[c+dx]?

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx] ) a+iaTan] c+dx])3)+

((—51’1A+7B) Cos[4dx] Sec[c+dx]?

——1$1n (Cos +JiSin[dx1)3
32

(
(

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan] c+dx])3)+

(Sec[c+dx]2

) 3¢ 3c¢c . 3¢ ) . 3¢
~-iACos[~—] +3BCos|[—] +ASin[—] +318$1n{—})
2 2 2 2

3c ) . 3¢ . 3
Cos|[— ] Log[Cos[c+dx]] +iLog[Cos[c+dx]] Sln[T}] (Cos[dx] +iSin[dx])
2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

((A+iB> Cos[6dx] Sec[c+dx]? (iiCos[Bc] +isin[3c1) (Cos[d x] +JiSin[dx])3
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

((7A+251’18) Sec[c+dx]?

1 1 . . . 3
-—dxCos[3c] ——1dx51n[3c]] (Cos[dx] +isSin[dx])
8 8

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

Cos[c] 1 . s 3cs
+—151n[c1) (Cos[dx] +1iSin[dx])>Sin[2dx]
16 16

((11A+2313) Sec[c+dx]?

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

((5A+713) Sec[c +dx]2 (-COS[C] +lJiSin[C]] (Cos[dx] +J'1$in[dx])3$in[4dx}

32 32

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

((A+iB> Sec[c+dx]?

iCos[3c] —iisin[Bc}J (Cos[dx] +iSin[dx}>SSin[6dx}
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

(Sec[c+dx]3 (Cos[dx] +]iSin[dX]>3 (-BCos[3c-dx] +BCos[3c+dx] -

iBSin[3c-dx] +iBSin[3c+dx]) (A+BTa”[C+dX]))/ (Zd

cOs[g] —Sin[%}]

(Cos[g} +Sin[£]) (ACos[c+dx] +BSin[c+dx]) (a+1‘1aTan[c+dx])3] +
2 2
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L xSec[c+dx]? (Cos[dx] +1iSin[dx])>
(ACos[c+dx] +BSin[c+dx]) (a+1‘1aTan[c+dx])3

1 3
~ACos[c] + —1iBCos[c] - —ACos[c]>-=1iBCos[c]®+1ASin[c] -3BSin[c] -
2 2 2 2

21 ACos[c]?Sin[c] +6BCos[c]?Sin[c] +3ACos[c] Sin[c]?2+91BCos[c] Sin[c]?+

1 3 1
21ASin[c]®-6BSin[c]®- = ASin[c] Tan[c] - = 1BSin[c] Tan[c] - —ASin[c]3Tan[c] -
2 2 2

—iBSin[c]?Tan[c] +i (A+31iB) (Cos[3c]+iSin[3c]) Tan[c]| (A+BTan[c+dx])
2

Problem 57: Result more than twice size of optimal antiderivative.
JCot[c+dx]2 (A+BTan[c+dx])

(a+iaTan[c+dx])?

dx

Optimal (type 3, 183 leaves, 6 steps):

(25A+7iB)x (25A+7iB)Cot[c+dx] (3iA-B)Log[Sin[c+dx]]

8a3 8a3d ad :
(A+1iB) Cot[c+dx] (11A+51iB) Cot[c+dx] (3A+1iB) Cot[c+dx]
+ +
6d(a+iaTan[c+dx])> 24ad(a+iaTan[c+dx])? 2d (a®+ia’Tan[c+dx])

Result (type 3, 1282 leaves):

Cos[c] 1

((—7]’1A+5B) Cos[4dx] Sec[c+dx]? —ijin[c]] (Cos[dx] +JiSin[dx])3
32 32

(A+BTan[c+dx])

/(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3) +
Cos[c] 1

+ijin[c}) (Cos[dx] +jSin[dx])3
16 16

/(d (ACos(c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3) .

((—231‘1A+11B) Cos[2dx] Sec[c+dx]?

(A+BTan[c+dx])

Sec[c+dx]?

. 3cC 3cC . 3cC . X 3cC
—31ACOSP—7]+BCOS®—*}+3A51nﬁ—f}+1851nﬁ—7U
2 2 2 2

. 3c . 3¢

[—JlAr‘cTan[Tan[d x]] Cos[f] +ArcTan[Tan[d x] ] Sln[T}
2

/(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3) +

(Cos[dx] +iSin[dx])?
(A+BTan[c+dx])

Sec[c+dx]?

) 3c 3c . 3¢ . . 3¢
—31ACOSP—7]+BCOS®—*}+3A51nﬁ—f}+1851nﬁ—7U
2 2 2 2

[ECOS[E] Log[Sin[c +dx]?] +11Log[sin[c+dx]2} Sin[gfc]] (Cos[dx] +iSin[dx])?
2 2 2 2
/(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

(xSec[c+dx]2(—6ACos[c}—ZJiBCos[cJ+3iACos[c]Cot[c]—BCos[c}Cot[c]—31'1ASin[c]+
BSin[c] + (-31A+B) Cot[c] (Cos[3c]+iSin[3c])) (Cos[dx]+1’1$in[dx])3
(A+BTan[c+dx]))/((ACos[c+dx]+BSin[c+dx]) (a+iaTan[c+dx])3)+

(A+BTan[c+dx])
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((—JlA+B) Cos[6dx] Sec[c+dx]?

1 1 . oo 3
— Cos[3c] ——151n[3c]] (Cos[dx] +iSin[dx])
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])3)+

((25A+7iB> Sec[c+dx]?

1 1 . s 3
-—dxCos[3c] 7—1dx51n[3c]] (Cos[dx] +iSin[dx])
8 8

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])3)+

Cos|[c] 1 . s 3 s
- ——151n[c]] (Cos[dx] +iSin[dx])*Sin[2dx]
16 16

((23A+11]’18) Sec[c+dx]?

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

((7A+5]‘18) Sec[c+dx]? (fos[c] +Ljsin[c]] (Cos[dx] +jSin[dx])3Sin[4dx}
32 32
(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

((A+jB> Sec[c+dx]?

-~ Cos[3c] +ijSin[3c]) (Cos[dx] +iSin[dx])?>sin[6dx]
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

(Csc[i] Csclc+dx] Sec[i] Sec[c+dx]? (Cos[dx] +iSin[dx])?
2 2

1 1 1 1
(_]lACOS[3C—dX] - —1ACos[3c+dx] -—ASin[3c-dx] +—ASin[3c+dX]
2 2 2 2

(A+BTan[c+dx]) /(Zd(ACos[c+dx]+BSin[c+dx]) (a+1’1aTan[c+dx})3)

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

JCot[c+dx]3 (A+BTan[c+dx]) 4
X

(a+1’1aTan[c+dx])3

Optimal (type 3, 216 leaves, 7 steps):
5(11iA-5B)x 5(11iA-5B)Cot[c+dx] (7A+3iB)Cot[c+dx]?

N _ _
8 a3 8a3d 2a3d
(7A+31iB) Log[Sin[c+dx]] (A+iB) Cot[c+dx]?
+ +

a’d 6d (a+iaTan[c+dx])>

(13A+7iB) Cot[c+dx]? 5(11A+5iB) Cot[c+dx]?
+

24ad (a+iaTan[c+dx])? 24d (a®+ia*Tan[c+dx])

Result (type 3, 1448 leaves):

Cos[c] 1 . e 3
- +—1iSin[c]| (Cos[dx] +1iSin[dx])
32 32

(9A+71iB) Cos[4dx] Sec[c+dx]?

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+
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Cos|[c] 1 . e 3
—7——151n[c1) (Cos[dx] +iSin[dx])

((39A+231’1B) Cos[2dx] Sec[c+dx]?
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

) 3¢ 3¢
Sec[c +dx] )

3c 3c
7ACos| — 31BCos| — 71ASin| — | -3BSin| —

. 3¢ . 3¢ e 3
(11 ArcTan[Tan[dx]] Cos| —] - ArcTan[Tan[d x] ] Sln[f]] (Cos[dx] +iSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

7ACos[3—c] +3jBCos[3—c] +71A51n[3—c} -3BSin[3—c}

(Sec[c+dx]2
2 2 2 2

(—ECOS[E} Log[Sin[c+dx]?] - leog[Sin[Cerx]z] Sin[B—c]) (Cos[dx] +iSin[dx])?
2 2 2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+]‘1aTan[c+dx])3)+

(xSec[c+dx]2(141’1ACos[c]—SBCos[c]+7ACos[chot[c]+31'LBCos[c]Cot[c]—7ASin[c]—
3iBSin[c] + (7A+31iB) Cot[c] (-Cos[3c]-iSin[3c])) (Cos[dx] +JiSin[dx})3
(A+BTan[c+dx]))/((ACos[c+dx]+BSin[c+dxj) (a+iaTan[c+dx})3)+
((A+JiB> Cos[6dx] Sec[c+dx]? (-iCos[ac} +ii$in[3c]] (Cos[dx] +iSin[dx})3

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

(Csc[c+dx]25ec[c+dx]2

1 1. . 3
- —ACos[3c] ——JlASln[3C]] (Cos[dx] +isSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])3)+

((11A+51’LB> Sec[c+dx]? 5J'ldxCos[Sc} —desin[Sc}) (Cos[dx] +JiSin[dx])3

8 8

(A+BTan[c+dx]))/ (d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]>3) +

1 Sin[c]
— 1 Cos[c] -

(Cos[dx] +1iSin[dx] )3Sin[2dx]
16 16

((39A+23J‘1B) Sec[c+dx]?

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

1 Sin[c]
— 1 Cos[c] +

((9A+7J‘1B) Sec[c+dx]?
32 32

(Cos[dx] +1iSin[d x])3Sin[4dx]

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])3)+

((A+jB> Sec[c+dx]?

leos[Bc] +isin[3c}) (Cos[dx] +jSin[dx})3Sin[6dx}
48 48

(A+BTan[c+dx]) / d(ACos[c+dx]+BSin[c+dx])(a+iaTan[c+dx])3)+

c c
(Csc[f] Csclc+dx] Sec[—] Sec[c+dx]? (Cos[dx] +1iSin[dx])
2 2

3

3 1 3 1

(—ACos[Bc—dx] +—1BCos[3c-dx] - —ACos[3c+dx] -—1BCos[3c+dx] +
2 2 2 2
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3 1 3 1
—1ASin[3c-dx] - —BSin[3c-dx] -—1ASin[3c+dx] + —BSin[3 c+dX]
2 2 2 2

(A+BTan[c+dx]) /(Zd(ACos[c+dx]+BSin[c+dx]> (a+jaTan[c+dx}>3)

Problem 65: Result more than twice size of optimal antiderivative.

JCOt[C+dX]2 (A+BTan[c+dx]) 4
X

(a+1‘1aTan[c:+dx])4

Optimal (type 3, 220 leaves, 7 steps):
5(13A+3iB)x 5(13A+3iB) Cot[c+dx]

16 a* 16 a*d
(41A-B) Log[Sin[c+dx]] (31A+91iB) Cot[c+dx]
+ +
a*d 48a*d (1+iTan[c+dx])>
(4A+iB) Cot[c+dx] (A+1iB) Cot[c+dx] (7A+31iB) Cotlc+dx]

+ +

2a*d (1+iTan[c+dx]) 8d (a+iaTan[c+dx])* 24ad(a+iaTan[c+dx])’

Result (type 3, 1466 leaves):
((—151’1A+88) Cos[4dx] Sec[c+dx]? (Cos[dx] +iSin[dx])* (A+BTan[c+dx}))/
(32d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx})4) +

((—41’1A+38) Cos[6dx] Sec[c+dx]3

1 1 . L. 2
— Cos[2c] ——lsln[ZC}J (Cos[dx] +1iSin[dx])
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

1 1 .
— Cos[2c] + —1Sin[2C]

(Cos[dx] +1iSin[dx] )4
16 16

((—36]‘1A+1BB> Cos[2dx] Sec[c+dx]3

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

(Sec[c+dx]3 (-4iACos[2c] +BCos[2c] +4ASin[2c] +1iBSin[2c])
(-iArcTan[Tan[dx]] Cos[2c] +ArcTan[Tan[dx]] Sin[2c]) (Cos[d X] +isin[dx])*
(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])4) +

(Sec[c+dx]3 (-4iACos[2c] +BCos[2c] +4ASin[2c] +1iBSin[2c])

1 . 2 1 . 2 . . . 4
[*Cos[zc] Log[Sln[c+dx] }+71Log[51n[c+dx] }Sln[ZC] (Cos[dx]+151n[dx])

2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

(xSec[c+dx]3(—12ACos[c]2—3j1BCos[c]Z+4iACos[c}2Cot[cJ—BCos[c}ZCot[c}—

12 i ACos[c] Sin[c] +3BCos[c] Sin[c] +4ASin[c]2+1BSin[c]?+

(-4iA+B) Cot[c] (Cos[4c] +iSin[4c])) (Cos[dx] +JiSin[dx}>4(A+BTan[c+dx}))/
((ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]>4) +

((71‘1A+B) Cos[8dx] Sec[c+dx]3 iCos[4c] —ijsin[4c]] (Cos[dx] +jsin[dx})4
128 128
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(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

((13A+3jB) Sec[c+dx]3 —idxCosMc} 7ijdxsin[4c]J (Cos[dx] +jSin[dx})4

16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

((36A+13J‘18) Sec[c+dx]3 (—lCos[Zc} —ijsin[ZC]] (Cos[dx] +]'LSin[dX}>4
16 16

Sin[2dx] (A+BTan[c+dXx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx}>4) -

((15A+8JiB) Sec[c+dx]3 (Cos[dx] +isSin[dx])*sin[4dx] (A+BTan[c+dx]))/
(32d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx})4) +

1 1
+ 1 ec|c+dX - — (Los C| + — 151n C
((4A 3iB) Sec[ d]3( Cos[2c] i Sin[2c]

(Cos[dx] +1iSin[dx])*Sin[6dx]
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

1
-——~Cos[4c] +
128 128

((A+jB> Sec[c+dx]?

jSin[4c]] (Cos[dx] +J'1$in[dx])4$in[8dx]

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])4)+

(Csc[c] Csc[c+dx] Sec[c+dx]? (Cos[dx] +iSin[dx])*

1 1 1 1
[*J’lACos[4c—dx] - —1ACos[4c+dx] - —ASin[4c-dx] + —ASin[4c+dXx]
2 2 2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)

Problem 66: Result more than twice size of optimal antiderivative.

JCOt[C+dX]3 (A+BTan[c+dx]) .
X

(a+iaTan[c+dx])*

Optimal (type 3, 255leaves, 8steps):
5(35iA-13B) x 5 (35iA-13B) Cot[c+dx] (11A+41iB) Cot[c+dx]?
+ _

16 a* 16 a*d 2a%d
(11A+41iB) Log[Sin[c+dx]] (43A+171iB) Cot[c+dx]?
+

N
atd 48a*d (1+iTan[c+dx])?

5(35A+13iB) Cot[c+dx]? (A+iB) Cotl[c+dx]? (2A+1iB) Cot[c+dx]?
+ +
48a*d (1+iTan[c+dx]) 8d(a+iaTan[c+dx])* 6ad(a+iaTan[c+dx})3

Result (type 3, 1625 leaves):
-((3 (8A+51iB) Cos[4dx] Sec[c+dx}3<Cos[dx]+JiSin[dx])4(A+BTan[c+dx]))/
(32d(ACos[c+dx]+BSin[c+dx}> (a+iaTan[c+dx] ))+

2

1 1
((5A+4J’1B) Cos[6dx] Sec[c+dx]3|-—Cos[2c] + — 1Sin]

cj) (Cos[dx] +iSin[dx])*
48 48
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(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

((25A+12]‘1B) Cos[2dx] Sec[c+dx]3

3 3 . s 4
-—Cos[2c] 7—151n[2c}) (Cos[dx] +isSin[dx])
16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

(Sec[c+dx]3 (11ACos[2c] +41iBCos[2c] +11iASin[2c] -4BSin[2c])
(i ArcTan[Tan[dx]] Cos[2c] - ArcTan[Tan[dx]] Sin[2c]) (Cos[dx] +J'1$in[dx])4
(A+BTan[c+dx]))/(d (ACos[c+dx] +BSin[c+dx]) <a+j1aTan[c+dx])4) +

(Sec[c+dx]3(11ACos[2c]+4JiBCos[2c]+111iASin[2c]—4BSin[2c])
1 . 2 1 . 2 . . . 4
(——Cos[Zc} Log[Sin[c+dx]?] - =i Log[Sin[c +dx] ]Sln[ZC]) (Cos[dx] +1iSin[dx])
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+

(xSec[c+dx]3 (33iACos[c]?-12BCos[c]?+11ACos[c]*Cot[c] +4iBCos[c]?*Cot[c] -
33ACos[c] Sin[c] -12iBCos[c] Sin[c] -111ASin[c]?+4BSin[c]?+
(11A+41iB) Cot[c] (-Cos[4c]-iSin[4c])) (Cos[dx] +JiSin[dx])4

(A+BTan[c+dx]))/((ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx1>4) +

((A+iB> Cos[8dx] Sec[c+dx]3 (—LCOS[4C] + JiSin[4c]J (Cos[dx] +iSin[dX]>4
128 128

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])4)+

(Csc[c+dx]25ec[c+dx]3 —EACos[4c1 —liASin[4c]] (Cos[dx] +JiSin[dx])4
2 2

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])4)+

((35A+131’18) Sec[c+dx]3 iJ‘Lolxcos[4cJ —idxsin[4c}) (Cos[dx] +JiSin[dx}>4

16 16

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])4)+

((25A+121’1B) Sec[c+dx]3 (iiCOS[ZC] —iSin[ZcJ) (Cos[dx] +JiSin[dx])4
16 16

Sin[2dx] (A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx})4)+

(311 (8A+5iB) Sec[c+dx]? (Cos[dx] +iSin[dx])*Sin[4dx] (A+BTan[c+dx]))/
(32d (ACos[c+dx] +BSin[c+dx]) (a+1‘1aTan[c+dx})4) +

1 1
+41 ec|Cc+dX — 1 Cos C|] + — 51n C
((BA 41 B) Sec| d}3( i Cos[2c] Sinf[2c]

(Cos[dx] +iSin[dx])*sin[6dx]
48 48

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])4)+

((AwiB) Sec[c+dx]3

1 1
—~——icCos[4c] +—Sin[4c}) (Cos[dx] +iSin[dx])*sin[8dx]
128 128

(A+BTan[c+dx]) /(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])4)+
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(Csc[c] Csc[c+dx] Sec[c+dx]? (Cos[dx] +1iSin[dx])*
1 1
[2AC05[4c—dx] +—1BCos[4c-dx] -2ACos[4c+dx] -—1BCos[4c+dx] +
2 2

21ASin[4c-dx] -

Problem 71: Result more than twice size of optimal antiderivative.

1
BSin[4c-dx] -2iASin[4c+dx] + —BSin[4c+dXx]
2

N |

(A+BTan[c+dx])

—

d (ACos[c+dx] +BSin[c+dx]) (a+jaTan[c+dx])4)

JCot[c+dx1 Va+iaTan[c+dx] (A+BTan[c+dx])dx

Optimal (type 3, 86 leaves, 6 steps):

2 A ArcTanh a+iaTan[c+dx] 2 A - 1B) ArcTanh a+iaTan[c+dx]
_\/? rcTanh | o ]+\/—\/?( n)r'can[ N ]

d d

Result (type 3, 192 leaves):
1

et (CdX) ([1 4 g2t (erdx) [2 (A-1iB) ArcSinh[e’ (<99 ] 4
2d

V2 A (Log[l—ej (@) ] _Log[1+el (9] 4 Log[1-e! (*9%) 4 /2 [14 2t (erd0) ] _
Log[1+e! (4% 4 1/2 1[14 21 (a0 ])] Va+iaTan[c+dx]

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

JCot[c+dx}2\/a+jaTan[c+dx] (A+BTan[c+dx]) dx

Optimal (type 3, 123 leaves, 7 steps):

_\/a_ (iA+2B) Ar‘cTanh[:a*“Laaﬂ“d“ ] )

d

} a+iaTan[c+dXx]
\/7\/?(1A+B)Ar‘cTanh[ Neaes }7ACot[c+dx]\/a+1'1aTan[c+dx}

d d

Result (type 3, 293 leaves):
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1 , :
— (—8ACOt[c+dx} +et(Cd0 (14 @2 (erdX)
8d

Log[(-1+e’ <C*dx>)2] - Log[ (1 + e (“d’”)z] +

Log[3+3e2j(c+dx) +2\/7 l1+621'1(c+dx) _261'1 (c+d x) (1_'_\/7 l1+ezi(c+dx) )} _

Log[3+3e? (<99 4 24/2 142! (rdx
2 el (c+dx) [1+\/2 AJ 14 2t (c+dx) )]])J va+iaTan[c+dx]

(8 (1A +B) ArcSinh[e® (9% ] ++/2 (1A +2B)

Problem 73: Result more than twice size of optimal antiderivative.

jCot[c+dx}3\/a+jaTan[c+dx] (A+BTan[c+dx]) dx

Optimal (type 3, 169 leaves, 8steps):

\/?<7A—4]].B> ArcTanh | 2 aj/?[c dx] ] _\/T\E(A—JLB) ArcTanh | a gagdxl ] )

4d d

(iA+4B) Cot[c+dx] Va+iaTan[c+dx] ACot[c+dx]2/a+iaTan[c+dx]
4d 2d

Result (type 3, 388 leaves):

- [2 (16\/7(A—15) ArcSinh[e! (9% ] 4 (7A-4iB) |Log[(-1+e!(<9¥)?] _Log|

(1+ej(c+dx))2] +Log[3+3e2j1(c+dx) +2 /2 /1+e21'1(c+dx) 72@1 (c+d x)
(1“/2 \1+e?t(crd )} ~Log[3+3e? (@) 124/ 14+t (a0

2t (crdx) (1+\/?\/WJ])])/

8Csc[c+dx] (2ACsc[c+dx] + (i A+4B) Sec[c+dx])

Sec[c+dx]3?

va+1iaTan[c+dXx]
<A+

BTan[c+dx]) /

(32dsec[c+dx]*? (ACos[c+dx] +BSin[c+dx]))
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Problem 78: Result more than twice size of optimal antiderivative.

JCot[c+dx} (a+1‘1aTan[c+dx])3/2 (A+BTan[c+dx]) dx

Optimal (type 3, 113 leaves, 7 steps):

) 83/2 AAr‘cTanh{ a+iaTan[c+dXx] }

d

3/2 I a+iaTan[c+dX]
2+/2 a>2 (A-iB) ArcTanh| NeaNeS ] 2iaB+va+iaTan[c+dx]
+

d d

Result (type 3, 287 leaves):
1

2 d

A 1+ezj(c+dx) Log[lfei(Cerx)]*A 1+e2]'L(C+dX) Log[1+ej(c+dx>]+

A 1+e21’1(c+dx) Log[lfei (c+d x) + /2 [1+e2]i(c+dx) ]7
Aq/1+e2t (@0 Log[1yel (4 1 1/2 142t (40 ]] Va+iaTan[c+dx]

aet(@d0 (Zjﬁsei (€dx) 4 24/2 (A-iB)+/1+e?! (9% ApcSinh[e! (<90 ] +

Problem 79: Result more than twice size of optimal antiderivative.

JCot[c+dx}2 (a+1‘1aTan[c+dx])3/2 (A+BTan[c+dx]) dx

Optimal (type 3, 125leaves, 7 steps):

a*2 (31A+2B) ArcTanh| a+iafTan[c+dx] ]

Va
- +
d
3/2 [ a+iaTan[c+dX]
2+/2 %2 (i A+B) ArcTanh| NesNes ] aACot[c+dx] Va+iaTan[c+dXx]
d d

Result (type 3, 496 leaves):
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«e*flc\/eiT (16 (i A+B) ArcSinh[e! (9% ] +
V2 (3iA+2B)
Log[3+3<e“(c+dx)+2\/?\m—2@j‘(“dx) [1+\Em]] -
Log[3+3e“<°+dx>+2ﬁm+ze““dx> [1+\Em]]”

Log[ (-1+e' (9%)2] _Log[ (1+el (<d)?] 4

i (c+dx)
(a+iaTan[c+dx])¥? (A+BTan[c+dx]) o

/4ﬁd =

l+e

21 (c+dx)
1+e2t (9% Sec[c+dx]*? (Cos[dx] +iSin[dx])>?
(ACos[c+dx] +BSin[c+dx]) |+ (Cos[c+dx}2

(Cot[c] (-ACos[c] +iASin[c]) +ACsc[c]Csclc+dx] (Cos[c] -iSin[c])Sin[dx])
(a+iaTan[c+dx])?? (A+BTan[c+dx]))/
(d (Cos[dx] +iSin[dx]) (ACos[c+dx]+BSin[c+dx]))

Problem 80: Result more than twice size of optimal antiderivative.

JCot[c+dx}3 (a+1‘1aTan[c+dx])3/2 (A+BTan[c+dx]) dx

Optimal (type 3, 171 leaves, 8 steps):

, +1 +d ) T +d
a*2 (11A-12 i B) ArcTanh [ 2 “‘E“ X ) 2+/2 a¥2 (A-iB) ArcTanh [ ﬂjzf"g X

ad d

a(51A+4B) Cot[c+dx] va+iaTan[c+dx] aACot[c+dx]2+a+1aTan[c+dx]

4d 2d

Result (type 3, 565 leaves):
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etcq/etdx (64 (A-1iB) ArcSinh|e’ (<99 ] +

V2 (11A-121B)
Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/? /1+ezﬁ(c+dx) ]]_
LOg{3+3eZi<c+dX>+2\/7 /1+ezﬁ(c+dx) +2e1‘1(c+dx) [1+\/? /1+621'1(c+dx) ]]))

Log[(—l+<ejl (C*dx)>2] fLOg[(lJﬂejl (C*dx))z} +

i (c+dXx)
(a+iaTan[c+dx])>? (A+BTan[c+dx]) i

/1sﬁd =

l+e

21 (c+dx)
1+e?! (<99 sec[c+dx]®? (Cos[dx] +1iSin[dx])>?

(ACos[c+dx] +BSin[c+dx]) ||+

1 1
(Cos[c+dx]2 Csclc+dx]? —fACos[c]+—j1ASin[c]]f
2 2
) Cos[c] 1 . . . .
iCsc[c] 7—*151n[c]) (5ACos[c] -4iBCos[c] +2iASin[c]) +
4 4
Cos[c]

Csc[c] Csc[c +dX]

1jSin[c]J (5iASin[dx] +4BSin[dx])
4 4
(a+iaTan[c+dx])?? (A+BTan[c+dx]))/

(d (Cos[dx] +iSin[dx]) (ACos[c+dx]+BSin[c+dx]))

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

JCOt[C+dX}4 (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 3, 213 leaves, 9steps):

a+iaTan[c+dX] }

a*? (231 A+228) ArcTanh |

\/a_ —_
8d
3/2 (= a+iaTan[c+dx]
2+/2 a¥? (i A+B) ArcTanh| NeENES ] a(9A-10iB) Cot[c+dx]Va+iaTan[c+dx]
N _
d 8d

a(7iA+6B) Cot[c+dx]?~/a+iaTan[c+dx] aACot[c+dx]3>+a+iaTan[c+dx]

12d 3d

Result (type 3, 613 leaves):
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ie /et (128 (A-1iB) ArcSinh[e! (<9 ] +

V2 (23A-221B)
Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/? /1+ezﬁ(c+dx) ]]_
LOg{3+3eZi<c+dX>+2\/7 l1+ezﬁ(c+dx) +2e1‘1(c+dx) [1+\/7 /1+621'1(c+dx) ]]))

Log[(—l+<ejl (C*dx)>2] fLOg[(lJﬂejl (C*dx))z} +

i (c+dXx)
(a+iaTan[c+dx])>? (A+BTan[c+dx]) / 32+/2 d = :
1+621(C+dx)
1+e?! (<99 sec[c+dx]®? (Cos[dx] +1iSin[dx])>?
(ACos[c+dx] +BSin[c+dx]) ||+
1
d (Cos[dx] +iSin[dx]) (ACos[c+dx] +BSin[c+dx])
Cos[c+dx]?
) Cos[c] 1 . e

(7A-61iB) Csclc] (7—*151n[c}) (5Cos[c] +2isSin[c]) +

24 24

, (Cos[c] 1 . ) X .
Csc[c] Csc[c +dx] (7—*151n[c}) (-4ACos[c] -7iASin[c] -6BSin[c]) +
12 12
5 (Cos[c] 1 . .
ACsc[c] Csc[c+dx] 777151n[c])51n[dx]+
3 3

5Cos|c] 5 . . . . .

Csc[c] Csc[c+dx] —7+*151n[c]] (7Asin[dx] -6iBSin[dx])
24 24

3/2

(a+iaTan[c+dx])** (A+BTan[c+dx])

Problem 85: Result more than twice size of optimal antiderivative.

JCot[c+dx1 (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 3, 147 leaves, 8 steps):
a+iaTan[c+dx]
Va

d d
2a? (A-2iB)+a+iaTan[c+dx] 2iaB (a+jaTan[c+dx}>3/2

+

d 3d

2a%2 AArcTanh|

a+iaTan[c+dXx] }

] +4\/7a5/2 (A-1iB) ArcTanh| s

Result (type 3, 429 leaves):

| 53
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e2ic,/eldx (8 (A-1iB) ArcSinh[e® (4% ] +1/2 A

Log[l— i (c+dx) +\/— [1 (c+d x) Log 1+e (c+dx) +\/— [1 (c+dx) )J
[1 (c+dx)

Log[l—ei (C+dX)] _ Log[1+ej‘ (c+dx)] +

(c+d x)

(a+jaTan[c+dx]>5/2(A+BTan[c+dx))/ \2 d

1+e c+dx

Sec[c+dx]”/? (Cos[dx] +iSin[dx])>? (ACos[c+dx] +BSin[c+dx]) |+

Cos[c+dx]3

2 2
(3A-81iB) [—;COS[ZC} +gjsin[2c}) +Sec[c+dx]

2 2
(—*J’lBCos[BCerx] - —BSin[3c+dx]
3 3

(d (Cos[dx] +iSin[dx1)2 (ACos[c+dx] +BSin[c+dx]))

(a+1‘1aTan[c+dx])5/2 (A+BTan[c+dx])

/

Problem 86: Result more than twice size of optimal antiderivative.

JCOt[C+dX}2 (a+iaTan[c+dx])*”? (A+BTan[c+dx]) dx

Optimal (type 3, 158 leaves, 8 steps):

a®? (51 A+2B) ArcTanh| a*“zﬂ“d” ] 4~/2 a2 (i A+B) ArcTanh| a*“r;a”jaj*d” ]

- + +

d d
2(iA-28B)+a+iaTan[c+dx] aACot[c+dx] (a+iaTan[c+dx])>?

d d

Result (type 3, 512leaves):



Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)~m (c+d tan)”n (A+B tan).nb | 55

e?ic \/@T (32 (i A+B) ArcSinh[e’ (<99 ] +
V2 (5iA+2B)
Log[3+3<e“(c+dx)+2\/?\m—2@j‘(“dx) [1+\Em]] -
Log[3+3<e“<c+dx>+2ﬁm+ze““dx> [1+\Em]]”

Log[ (-1+e' (9%)2] _Log[ (1+el (<d)?] 4

i (c+dx)
(a+iaTan[c+dx])>? (A+BTan[c+dx]) o

/4ﬁd =

l+e

21 (c+dx)
1+e2t (9% sec[c+dx]”/2 (Cos[dx] +1iSin[dx])>?

(ACos[c+dx] +BSin[c+dx]) |+

(Cos[c+dx]3 (Csclc] (ACos[c] +2BSin[c]) (-Cos[2c] +iSin[2c]) +
ACsc[c] Csc[c+dx] (Cos[2c] -1iSin[2c]) Sin[dx])
(a+1‘1aTan[c+dx])5/2 (A+BTan[c+dx]))/
(d (Cos[dx}+iSin[dx1)2(ACos[c+dx1+BSin[c+dx]))

Problem 87: Result more than twice size of optimal antiderivative.

JCot[c+dx}3 (a+iaTan[c+dx])”? (A+BTan[c+dx]) dx

Optimal (type 3, 173 leaves, 8 steps):

, +1 +d ) T +d
a®/2 (23A-20 i B) ArcTanh |2 “Tg[c X ) 4+/2 a%2 (A~ iB) ArcTanh |2 ﬂjzla'g ]

4d d

a? (7iA+4B) Cot[c+dx] Va+iaTan[c+dx] aACot[c+dx]?(a+iaTan[c+dx])>?

4d 2d

Result (type 3, 577 leaves):
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e?icqfel (128 (A-1iB) ArcSinh[e! (<9 ] +

V2 (23A-201B)
Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/? /1+ezﬁ(c+dx) ]]_
LOg{3+3eZi<c+dX>+2\/7 l1+ezﬁ(c+dx) +2e1‘1(c+dx) [1+\/7 /1+621'1(c+dx) ]]))

/1sﬁd

Log[(—l+<ejl (C*dx)>2] fLOg[(lJﬂejl (C*dx))z} +

(a+iaTan[c+dx])”? (A+BTan[c+dx])

1+e?! (<99 sec[c+dx]”/2 (Cos[dx] +1iSin[dx])®>?

(ACos[c+dx] +BSin[c+dx]) ||+

(COS[CerX]S

1 1
-iCsclc] (9ACos[c] -4iBCos[c] +2iASin[c]) fCos[Zc}fijin[Zc})+
4 4
1 1 .
Csclc+dx]? —*ACOS[ZC}+*J’1ASln[2c])+
2 2

Csc[c] Csc[c +dX]

1cOs[zc] —ljsin[ZC]) (91 ASin[dx] +4BSin[dx])
4 4

(a+iaTan[c+dx])*? (A+BTan[c+dx]))/

(d (Cos[dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx]))

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

JCOt[C+dX}4 (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 3, 217 leaves, 9 steps):

a®/2 (45 i A+ 46B) ArcTanh[ V2 2P0edXl 1 4 1/57 55/2 (j A4 B) ArcTanh[¥2i2menledx] |

5 R
8d d
a® (19A-181iB) Cot[c+dx] Va+iaTan[c+dXx]
8d )
a? (3iA+2B) Cot[c+dx]2\/a+iaTan[c+dx] aACot[c+dx]?>(a+iaTan[c+dx])>?
ad 3d

Result (type 3, 634 leaves):
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ie2icq/etdx (256 (A-1iB) ArcSinh[e! (9% ] +

V2 (45A-4618)

Log[(—l+<ejl (C*dx)>2] fLOg[(lJﬂejl (C*dx))z} +
Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/? /1+ezﬁ(c+dx) ]]_
Log{3+3621<c+dx>+2\/7 l1+ezﬁ(c+dx) +2e1‘1(c+dx) [1+\/7 /1+621'1(c+dx) ]]))

i (c+dXx)
(a+iaTan[c+dx])”? (A+BTan[c+dx]) i

/32ﬁd =

1+ e2]'1 (c+d x)

1+e?! (<99 sec[c+dx]”/2 (Cos[dx] +1iSin[dx])®>?

(ACos[c+dx] +BSin[c+dx]) ||+

1

d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])
Cos[c+dx]3

(Csc[c] (65ACos[c] -54iBCos[c] +26iASin[c] +12BSin[c])

1 1 .
(*COS[ZCJ ——jsln[2c]] +
24 24

Csc[c] Csc[c+dx]* (-4ACos[c] -13 i ASin[c] -6BSin[c]) (iCos[z c] - i1‘lSin[2 )
12 12

ACsc[c] Csc[c+dx]?3

1 1
—Cos[2c] 7—jsin[2c}) Sin[dx] +
3 3

Csc[c] Csc[c+dx]

1 1
— Cos[2c] —fjsin[ZC}J (-65ASin[dx] +54iBSin[dx])
24 24

(a+iaTan[c+dx])”? (A+BTan[c+dx])

Problem 89: Result more than twice size of optimal antiderivative.

JCot[c+dx}5 (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 3, 261 leaves, 10 steps):

| 57
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3a%2 (121A-1201i B) ArcTanh| 2 ag[c X ] +4\/735/2 (A-iB) ArcTanh| i ;;nv[ai B ]

64 d d

a® (1491 A+152B) Cot[c+dx] Va+iaTan[c+dx]

+

64d

a? (167A-104 i B) Cot[c+dx]2~/a+iaTan[c+dx]
96 d )

a? (11iA+8B) Cot[c+dx]>+/a+iaTan[c+dx] aACot[c+dx]*(a+iaTan[c+dx])*?
24 d ) 4d

Result (type 3, 698 leaves):
e?icq[etdx (2048 (A-1iB) ArcSinh|e’ (9] +

32 (121A-1201B) (Log[<—1+ej (c+dx))2] _og[(1+el (<rdX)2] 4
Log[3+3621(c+dx)+2\/7 [1+eZJ'1(C+dX) 72ei(c+dx) [1+\E /1+(eZ]i(C+dX) ]]7
Log[3+3e21(c+dx>+2\/? ¢1+e21'1(c+dx) +zei(c+dx) [1+\E l1+e2j(c+dx) ]]J)

/ 256 /2 d

(a+iaTan[c+dx])>? (A+BTan[c+dx])

1+e2i (9% sec[c+dx]”/2 (Cos[dx] +1iSin[dx])>?
(ACos[c+dx] +BSin[c+dx]) |+

1

d (Cos[dx] +JiSin[dx])2 (ACos[c+dx] +BSin[c+dx])
Cos[c+dx]3
(Csc[c] (5831‘1ACos[c1 +520BCos[c] -262ASin[c] +2981’1Bsin[c])
1 1 . 1 1
(—Cos[Zc] - —]lSIH[ZC]] +Csclc+dx]*|-—ACos[2c] +—1A51n[2c]] +
192 192 4 4
Csc[c] Csc[c+dx]? (871‘1A+728—2231‘1AC05[2C1 -136BCos[2c] +

+

1 1
223 ASin[2 ] —1361’1BSin[2c]) [—COS[BC} - ——1Sin[3 (]
192 192

Csc[c] Csc[c +dx] iCos[Zc] - iJiSin[Zc]) (-583i ASin[dx] -520BSin[dx]) +

192 192

Csc[c] Csc[c+dx]3 (iCOS[ZC] —ijsin[zq) (17 i ASin[dx] +8BSin[dx])
24 24

(a+iaTan[c+dx])”? (A+BTan[c+dx])
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Problem 94: Result more than twice size of optimal antiderivative.

JCot[c+dx] (A+BTan[c+dx]) 4
X

va+iaTan[c+dx]

Optimal (type 3, 114 leaves, 7 steps):

a+iaTan[c+dx] ]

2AAr‘cTanh[ a+iaTan[c+d X] } .
- Va . VI a A+iB

N
Va d V2 +/a d dva+iaTan[c+dx]
Result (type 3, 350 leaves):

[(A\/]_Jreu(udx) +J-lB\/:I_Jrcezjucwlx) N

(A-1iB) ArcTanh |

(A-1iB) e (99 ArcSinh[e! (40 ] 1 1/2 Ael (<190 Log[1-e! (4] -
\/TA(ejl (c+d x) LOg[l-%—ejL (c+dx)] +\/7A@j (c+d x) LOg[l—ej (c+d x) +\/? /1+6211 (c+d x) ] _
V2 Ael (9% Log[1+ el (4% 1 /2 ([1+ 2t (crdX) ]) v/Sec[c+dx] /

1 (c+dX) 21 (c+dx)
2d € ae 1+er(c+dx)
1+eZi(c+dx) 1+eZi(c+dx)

Problem 95: Result more than twice size of optimal antiderivative.

JCot[c+dx]2 (A+BTan[c+dx]) 4
X

vJa+iaTan[c+dx]
Optimal (type 3, 167 leaves, 8 steps):

(i A-2B) ArcTanh| (i A+B) ArcTanh|

a+iaTan[c+dx] ]

a+iaTan[c+dx] }
Va . V2 a N
\a d V2 +/a d

(A+1iB) Cot[c+dx] (2A+1iB) Cot[c+dx] Va+iaTan[c+dx]

dva+iaTan[c+dx] ad

Result (type 3, 387 leaves):
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(B+ACot[c+dx])

[(-1+e“<c+d><>) [4 (A-iB) ArcSinh[e! (99 ] /2" (A+21iB) (Log[(—lﬂf‘ (crd) 2]
Log[<1+eﬂ(c+dx)>2] +L0g[3+3e2ﬂ(c+dx) +2ﬁm,2

e]i(C+dX) (1+ﬁ l1+(8211(c+dx) )} _Log[3+3‘821(c+dx) +2\/7

A1 e2iferdx) o gl (crdX) (1+ﬁx/1+<e“(“dx) )]]) Sec[c +dx] /

1+t (9% | _8 (ACos[c+dx]+ (2iA-B)Sin[c+dx]) /

(8d (ACos[c+dx] +BSin[c+dx])

Va+iaTan[c+dx] )

Problem 103: Result more than twice size of optimal antiderivative.

JCot[c+dx]3 (A+BTan[c+dx]) .
X

(a+iaTan[c+dx])>?

Optimal (type 3, 268 leaves, 10 steps):

a+iaTan[c+d x] ] <A— i B) Ar‘cTanh[ a+iaTan[c+dx] ]
Va. . V2 a N

42%%d 2+/2 a¥2d
(A+iB) Cotlc+dx]? (17A+111iB) Cot[c+dx]?
+

(23A+121B) ArcTanh]|

+

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

6adva+iaTan[c+dx]

7 (3iA-2B) Cot[c+dx] Va+iaTan[c+dx] (22A+131B) Cot[c+dx]?>~a+iaTan[c+dx]

43%d 6ad

Result (type 3, 755leaves):
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@2lic [ etdx (8 (A— i B) Ar‘cSinh[cejL <C*dx>] +

V2 (23A+121iB) [Log[(-1+e! (<99)?] _Log[(1+e! (<d0)?] 4

Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/? /1+ezﬁ(c+dx) ]]_
LOg{3+3eZi<c+dX> +2\/7 l1+ezﬁ(c+dx) +2@i (c+d x) [1+\/7 /1+621'1(c+dx) ]]))

/

1+t (<9 (ACos[c+dx] +BSin[c+dx])

VSec[c+dx] (Cos[dx]+iSin[dx])>? (A+BTan[c+dx])

1 (c+dXx)

162 d €

1+ (e2]'1 (c+d x)

(a+iaTan[c+dx])¥?|| +

1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?
Sec[c +dX]
(Cos[dx] JrJ'lsin[dx])2

1 1 1
(—— (23A+17iB) Cos[2dx] + (A+1iB) Cos[4dx] |-— Cos[2c] +—iSin[2c}) +
12 12 12

Csc[c] (21iACos[c] -12BCos[c] -16ASin[c] -16iBSin[c])

1 1
(7COS[2C} +ijin[2c]) +Csc[c+dx]?
12 12

1 1
-—ACos[2c] —fjASin[Zc]) +
2 2

1 1 1
— i (23A+171iB) Sin[2dx] + (A+iB) (—JiCos[Zc] +—Sin[2c]] Sin[4dx] +
12 12 12

1 7
—Csc[c] Csc[c+dx] (—ACos[Zcfdx} +21BCos[2c-dx] -
4 2

7 7
—ACos[2c+dx] -21BCos[2c+dx] + —1ASin[2c-dXx] -
2 2

7
2BSin[2c-dx] - —1ASin[2c+dx] +2BSin[2c +dX]
2

(A+BTan[c+dx])

Problem 109: Result more than twice size of optimal antiderivative.
JCot[Cerx] (A+BTan[c+dx])

dx
(a+iaTan[c+dx])®?

Optimal (type 3, 192 leaves, 9 steps):
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2 A ArcTanh [ :{a+iaTan[c+d x] ] (A _i B) Ar‘cTanh[ a+iaTan[c+dX] }

_ Va ¥ V2 Va +

25/2 d a7 252 d

A+1B 3A+1B 7A+1B
5d(a+iaTan[c+dx])*? +6ad (a+iaTan[c+dx])?? +4a2d\/a+j1aTan[c+dx}

Result (type 3, 580 leaves):

Log[l _et (c+dx)} _ Log[l + el (c+dx)} +

e3¢/ eldX ((A—]iB) Ar‘cSinh[ej‘(c*dX)]+4\/7A
Log[1— e* (%) 4 /7 A[15 &P 9% | _Log[1+ e €9 /7 /T2 a2 % | ))

Sec[c+dx]*? (Cos[dx] +1iSin[dx])>? (A+BTan[c+dx])

i (c+d Xx)

e R
4+/2 d e 1+e?" (<9 (ACos[c+dx] +BSin[c+dx])
1+e]lc+x
(a+iaTan[c+dx])*?] +
1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?

Sec[c+dx]? (Cos[dx] +iSin[dx])?

. Cosfc] 1 . .
((12A+713) Cos[4dX] 7——1$1n[c})+<72A+17lB) Cos[2dX]
60 60
Cos[c] 1 . ) 1 1 .
—+—1$1n[c])+(123A+2318) [—Cos[Bc]+—1$1n[3c}]+
60 60 120 120

(A+1iB) Cos[6dx]

1 1
— Cos[3c] ——JiSin[3c]] +(-721A+178B)
40 40
Cos[c] 1 . . )
+—1$1n[c]] Sin[2dx] + (-121A+7B)
60 60

Cos|[c] 1 . .
- —]lSln[C]] Sin[4dXx] +
60 60

1 1
(-1A+B) [—Cos[3c1 ——Jisin[3c]] Sin[6dx] | (A+BTan[c+dx])

40 40

Problem 110: Result more than twice size of optimal antiderivative.

JCot[Cerx]2 (A+BTan[c+dx]) 4
X

(a+iaTan[c+dx])®?

Optimal (type 3, 259 leaves, 10 steps):
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(51iA-2B) ArcTanh[¥2=2rnleaxl 1 (4 p, ) ArcTanh[J[2teranicidn |

Va V2 Va

+ +

a>'%d 42 a%/2d
(A+iB) Cot[c+dx] (19A+91iB) Cot[c+dx]

+ +
3/2

5/2

5d(a+iaTan[c+dx]) 30ad (a+iaTan[c+dx])

(41A+15iB) Cot[c+dx] 7 (3A+1iB) Cotlc+dx] Va+iaTan[c+dx]

12a2d+a+iaTan[c+dx] 4a%d
Result (type 3, 748 leaves):

eSnc endx

((1A+B) ArcSinh[e! (9% ] /2 (-5iA+2B) |Log[(-1+e! (<9)?] _Log[(1+e! (<dX)2] 4

Log[3+3621(c+dx)+2 /2 l1+(eZJi(c+dx) 72ej1(c+dx) 14+ /2 /1+e2j(c+dx) ]]7
Log[3+3621(c+dx)+2 /2 l1+(62i1(c+dx) +2€J’1 (c+d x) [1+ /2 /1+62j(c+dx) ]]J)

/

1+e*! (<9 (ACos[c+dx] +BSin[c+dx])

Sec[c+dx]*? (Cos[dx] +J’1Sin[dx])5/2 (A+BTan[c+dx])

i (c+dX)

4-+/2 d €

1+ eZJ'L (c+d x)

(a+iaTan[c+dx])®?

+

1
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?
Sec[c+dx]? (Cos[dx] +iSin[dx])?
. Cos[c] 1 .
(-171A+12B) Cos[4dx] 7—1151n[c})+
60 60
. Cos[c] 1 .
(-157 i A+ 72B) Cos[2dx] +—151n[c])+
60 60

1 1

Csclc] (120ACos[c] +283 i ASin[c] -123BSin[c]) [——Cos[B c]-—1iSin[3c]| +
120 120

.

. 1 1.
(-iA+B) Cos[6dx] | —Cos[3c]-—iSin[3c]

40 40
. Cos[c] 1 , . .
(157A+721B) (-7- —nsln[c]] Sin[2dx] +
60 60
) Cos[c] 1 . . .
(17A+121i8B) |- +—151n[c1)51n[4dx1+(A+13)
60 60

1
—1ACos[3c-dx] -

[—lCos[3c] +iiSin[3c}) Sin[6dx] +Csc[c] Csc[c+dX]
2

40 40

1 1 1
—1ACos[3c+dx] - —ASin[3c-dx] + —ASin[3c+dXx]

(A+BTan[c+dx])
2 2 2




64 | Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)™m (c+d tan)”n (A+B tan).nb

Problem 111: Result more than twice size of optimal antiderivative.

JCot[Cerx]3 (A+BTan[c+dx]) ;
X

(a+iaTan[c+dx])®?

Optimal (type 3, 312leaves, 11 steps):
a+iaTan[c+dx] ]
’\/? —
4a3%2d 4\/?a5/2d

(A+iB) Cot[c+dx]? (23A+13iB) Cot[c+dx]? (337A+167iB) Cot[c+dx]?

" 32 i
)

a+iaTan[c+dXx] ]

(43A+201iB) ArcTanh]|
V2 Va

(A-1iB) ArcTanh|

+

5d(a+iaTan[c+dx])>? 30ad(a+iaTan[c+dx 60a2d~/a+iaTan[c+dx]

21 (2iA-B) Cot[c+dx] Va+iaTan[c+dx] (85A+411iB) Cot[c+dx]2"/a+iaTan[c+dx]

4a%d 12 a%d

Result (type 3, 839leaves):
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e fet X (4 (A-1iB) ArcSinh|e’ (<99 ] +

V2 (43A+2018B)

Log[(—lJr«ajl (C*dx)>2] fLOg[(lthejl (C*d’”)z} +
Log{3+3621<c+dx>+2\/7 l1+ezi(c+dx) _Zej(udx) [1+\/7 /1+62j(c+dx) ]]_
Log{3+3621<c+dx>+2\/7 l1+ezﬁ(c+dx) +2e]‘1(c+dx) [1+\/7 /1+(621'1(c+dx) ]]])

/

Sec[c+dx]*? (Cos[dx] +1iSin[dx])>? (A+BTan[c+dx])

@i<c+dx) -
16+/2 d 1+t (<9 (ACos[c+dx] +BSin[c+dx])
1+(e2]'1 (c+d x)
(a+iaTan[c+dx])>?|| +

1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?

Sec[c+dx]?
(Cos[dx] JrJ'lsin[dx])3

. COS[C} 1 . .
((272A+15713) Cos[2dx] |- ——lsln[cj)+
60 60
) Cos[c] 1 .
(22A+171iB) Cos[4dx] —7+—151n[c]]+
60 60

Csc[c] (330 i ACos[c] -120BCos[c] -443ASin[c] -283iBSin[c])

1 1 .
-—Cos[3c]+—1iSin[3c]| +
40 40

1
(—COS[3 c] +

jSin[Bc]) + (A+iB) Cos[6dx]
120 120

,( 1 1.
Csc[c+dx] (7—ACos[3c]f—1A51n[3c]]+

2 2
) 1 Sin[c] .
(272A+157 i B) [—JLCos[c} - —] Sin[2dx] +
60 60
Sin[c]

1
(22A+171iB) [—iCos[c}+ ]Sin[4dx]+
60 60

. 1 1. .
(A+1iB) (—1Cos[3c} +—Sln[3c})51n[6dx} +
40 40

1 11
—Csc[c] Csc[c+dx] (—ACos[Bc—dx] +21BCos[3c-dx] -
4 2

11 11
— ACos[3c+dx] -21iBCos[3c+dx]+—1ASin[3c-dx] -
2 2

11
2BSin[3c-dx] - —1ASin[3c+dx] +2BSin[3c+dx]
2

(A+BTan[c+dx])

| 65
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Problem 112: Result more than twice size of optimal antiderivative.

JTan[c+dx]5/2 (a+iaTan[c+dx]) (A+BTan[c+dx]) dx

Optimal (type 3, 130leaves, 6 steps):
2 (-1)"*a (iA+B) ArcTan[ (-1)>*~/Tan[c+dx] | 2a (iA+B)~Tan[c+dx]

+

d d
2a (A-iB) Tan[c+dx]*? 2a(iA+B)Tan[c+dx]*? 2iaBTan[c+dx]”/?
+ +
3d 5d 7d

Result (type 3, 366 leaves):

1
d (Cos[dx] +iSin[dx]) (ACos[c+dx] +BSin[c+dx])
Cos[c+dx]? Sec[c}Sec[c+dx}2(M—iisin[c]]
35 35
, , . 2 2Sin[c]
(7iACos[c] +7BCos[c] +5iBSin[c]) +Sec[c] (——JlCos[c] ——]
105 105
(126ACos[c]—126jBCos[c]+3511ASin[c]+SOBSin[c})+
2Cos[c] 2

iBSec[c] Sec[c+dx]3

——JiSin[c}) Sin[dx] +
7 7

2Cos[c] 2 . . ) S
7——151n[c}) (7ASsin[dx] -10 i BSin[dx])
21 21

VTan[c+dx] (a+iaTan[c+dx]) (A+BTan[c+dx]) +

((Afj B) ArcCosh|e?* (%X ] Cos[c+dx]? (iCos[c] +Sin[c])
VTan[c+dx] (a+iaTan[c+dx]) (A+BTan[c+dx}>)/

(d (Cos[dx] +iSin[dx]) (ACos[c+dx]+BSin[c+dx])\/J‘lTan[c+dx])

Sec[c] Sec[c +dX]

Problem 118: Result more than twice size of optimal antiderivative.

(a+iaTan[c+dx]) (A+BTan[c+dx])
J dx

Tan[c +dx]7/?

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

2 (-1)"*a (1A+B) ArcTan[ (-1)>*V/Tan[c+dx] |
d
2aA 2a (iA+B) 2a (A-1iB)
- +
S5dTan[c+dx]*? 3dTan[c+dx]*? g+/Tan[c+dx]

Result (type 3, 363 leaves):
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1
d (Cos[dx] +iSin[dx]) (ACos[c+dx] +BSin[c+dx])
2Cos|[c] 2

+ —jSin[c]] (3ACos[c] +5iASin[c] +5BSin[c]) +
15 15

Cos[c+dx]?

(Csc[c] Csclc+dx]?

2Cos|[c] 2 . . ) . .

Csc[c] (*—*JlSm[c]] (18ACos[c] -15iBCos[c] +51ASin[c] +5851n[c}> +
15 15

2Cos[c] 2 . ., .

7—*151n[c]J51n[dx]+

5 5

2Cos|[c] E

5

ACsc[c] Csc[c+dx]3

-+

Csc[c] Csc[c+dx]
5
VTan[c+dx] (a+iaTan[c+dx]) (A+BTan[c+dx]) +
((A—Ji B) ArcCosh[e?* (“*®¥)] Cos[c+dx]? (-1 Cos[c] - Sin[c])
VTan[c+dx] (a+iaTan[c+dx]) (A+BTan[c+dx]>)/
(d (Cos[dx] +iSin[dx]) (ACos[c+dx]+BSin[c+dx])\/J‘lTan[c+dx])

jSin[c]J (6ASin[dx] —SjBSin[dx]))

Problem 119: Result more than twice size of optimal antiderivative.

JTan[c+dx}5/2 (a+iaTan[c+dx])? (A+BTan[c+dx]) dx

Optimal (type 3, 183 leaves, 7 steps):
4 (-1)¥*a2 (i A+B) ArcTan[ (-1)**~/Tan[c+dx] |

d
4a’ (iA+B)VTan[c+dx] 4a?(A-iB)Tan[c+dx]*? 4a®(iA+B)Tan[c+dx]*?
+ + -
d 3d 5d
2a? (9A-111iB) Tan[c+dx]7/2 2iBTan[c+dx]7/? (a®+ia®Tan[c+dx])
+
63 d 9d

Result (type 3, 434 leaves):
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1

d (Cos[dx] +jSin[dx}>2 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]>|Sec[c] (756 ACos[c] -791i BCos[c] +2551iASin[c] +360BSin[c])

2 2
-——1Cos[2c] ——Sin[Zc}) +
315 315

Sec[c] Sec[c+dx]® (126 i ACos[c] +196 B Cos[c] -45ASin[c] +9@ i BSin[c])

2 2
——Cos[2c] - —]lSin[ZC]] +Sec[c+dx]*
315 315

2 2
-—BCos[2c(C] +—iBSin[2c]] +
9 9

Sec[c] Sec[c+dx]3 (—ECOS[ZC] +Eisin[2c]] (Asin[dx] -2iBSin[dx]) +
7 7

Sec[c] Sec[c +dX]

iCos,[zc] —ijSin[Zc}] (17Asin[dx] —201‘185in[dx}>)
21 21

VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) +

(2 (A-1B) ArcCosh[e?’ (4% ] Cos[c +dx]? (iCos[2c] +Sin[2c])
v Tan[c +dXx] (a+j1aTan[c+dx])2 <A+BTan[c+dx}))/
(d (Cos[dx] +jSin[dx}>2 (ACos[c+dx] +BSin[c+dx]) v iTan[c+dx] )

Problem 120: Result more than twice size of optimal antiderivative.
JTan[c+dx}3/2 (aJrJ'LaTan[Cerx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 156 leaves, 6 steps):
4 (-1)Y*a% (A-1iB) ArcTan[ (-1)**+/Tan[c+dx] |

+

d
42’ (A-iB)Tan[c+dx] 4a®(iA+B)Tan[c+dx]3?
+ _
d 3d
222 (7A-9iB) Tan[c+dx]*? 2iBTan[c+dx]*? (a®+ia’Tan[c+dx])
+
35d 7d

Result (type 3, 386 leaves):
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(2 (A-1iB) ArcCosh|e*! (<*9¥ ] Cos[c+dx]?
(iCos[2c] +Sin[2c]) ViTan[c+dx] (a+iaTan[c+dx])? (A+BTan[c+dx]))/

(d (Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx]) \/Tan[c+dx] )+
1

d (Cos[dx] +iSin[dx])* (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]>|Sec[c] (231ACos[c] -252iBCos[c] +7@iASin[c] +85BSin[c])

2 2
—Cos[2c] - fjsin[2c]] +
105 105

Sec[c] Sec[c+dx]* (7ACos[c] -14iBCos[c] +5BSin[c]) (7iCos[2c] + i1'1Sin[2c}) +
35 35

BSec[c] Sec[c+dx]3

2 2
-—~Cos[2C] +—jSin[2c]] Sin[dx] +
7 7

Sec[c] Sec[c +dX]

iCos[2c] —ijsin[ZC]J (14 i Asin[dx] +17BSin[dx]>)
21 21

VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx])

Problem 125: Result more than twice size of optimal antiderivative.

J(a+iaTan[c+dx1)2 (A+BTan[c+dx]) 4
X

Tan[c+dx]7/?

Optimal (type 3, 127 leaves, 5steps):
4 (-1)**a2 (1 A+B) ArcTan[ (-1)>*+/Tan[c+dx] |

d
2a? (71A+5B) 4a% (A-1iB) 2A (a*+ia’Tan[c+dx])
N _
15dTan[c+dx]*? d/Tan[c+dx] 5dTan[c+dx]°/?

Result (type 3, 386 leaves):
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1

d (Cos[dx] +JlSin[dx})2 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]?|Csc[c] (33ACos[c] -30iBCos[c]+10iASin[c] +5BSin[c])

2 2
[—Cos[Zc} ——151n[2c]) +
15 15

Csclc] Csclc+dx]? (3ACos[c] +10iASin[c] +5BSin[c]) [—iCOS[ZC] + iJiSin[Zc}) +
15 15

ACsc[c] Csc[c+dx]3 (ECos[Zq —Eisin[zq) Sin[dx] +
5 5

Csc[c] Csc[c+dx] —ECos[Zq +Eisin[2c1) (11Asin[dx] -10iBSin[dx])

5 5
vTan[c +dx] (a+1’1aTan[c+dx])2 (A+BTan[c+dx]) +

(2 (A-1iB) ArcCosh[e** (<*9% ] Cos[c+dx]? (Cos[2c] -iSin[2c])

Tan[c +dx]3/2 (a+1’1aTan[c+dx])2 (A+BTan[c+dx]))/
(d (Cos{dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx]) (iTan[c+dx])3/2)

Problem 126: Result more than twice size of optimal antiderivative.

J(a+iaTan[c+dx}>2 (A+BTan[c+dx]) 5
X

Tan[c +d x]°/?

Optimal (type 3, 154 leaves, 6 steps):
4 (-1)"*a? (A-iB) ArcTan[ (-1)¥*+/Tan[c+dx] | 2a% (9iA+7B8)

d 35dTan[c +dx]°/?
4a% (A-1iB) 4a% (iA+B) 2A (a*+ia?Tan[c+dx])
+ _
3dTan[c+dx]3? d~+/Tan[c+dx] 7dTan[c+dx]7/?

Result (type 3, 434 leaves):
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1

d (Cos[dx] +JlSin[dx})2 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]?|Csc[c] Csc[c+dx]? (-42iACos[c]-21BCos[c] +1@0ASin[c] -70iBSin[c])

2 2

[—Cos[Zc] ——JiSin[Zc]] +
105 105

Cscc] (2521’1ACos[c] +231BCos[c] -85ASin|[c] +701‘1Bsin[c])

2 2
(—Cos[Zc] - —]lSin[ZC]] +Csc[c+dx]*?
105 105

2 2
-—ACos[2c(] +—iASin[2c]] +
7 7

Csc[c] Csc[c+dx]

2 2
—Cos[2c] ——jSin[Zc]] (-12iASin[dx] -11BSin[dx]) +
5 5

Csc[c] Csc[c+dx]3 (%COS[ZC] —EjSin[Zc}) (21 ASin[dx] +BSin[dx]))
5 5

VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) +

(2 (A-1iB) ArcCosh[e?* (4% ] Cos[c+dx]? (Cos[2¢c] - iSin[2c])
v Tan[c +dXx] (a+j1aTan[c+dx])2 <A+BTan[c+dx}))/
(d (Cos[dx] +jSin[dx}>2 (ACos[c+dx] +BSin[c+dx]) v iTan[c+dx] )

Problem 127: Result more than twice size of optimal antiderivative.
JTan[c+dx}3’/2 (aJrJ'LaTan[Cerx])3 (A+BTan[c+dx]) dx

Optimal (type 3, 198 leaves, 7 steps):
8 (-1)"*a® (A-iB) ArcTan[(-1)**+/Tan[c+dx] | 8a® (A-1iB)Tan[c+dx]

+ +
d d
8a® (iA+B) Tan[c+dx]*? 16a* (18A-19iB) Tan[c+dx]*/?
- +
3d 315d
2iaBTan[c+dx]>? (a+1‘1aTan[c+dx])2 2 (9A-131iB) Tan[c+dx]*? (a®+ia®Tan[c+dx])
9d 63d

Result (type 3, 435leaves):
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1

d (Cos[dx] +JlSin[dx})3 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]*|Sec[c] (1449ACos[c] - 1547 i BCos[c] + 465 i ASin[c] +555BSin[c])

2 2 .
—Cos[3c] - —151n[3c]] +
315 315

Sec[c] Sec[c+dx]* (189 ACos[c] - 322 i BCos[c] +45iASin[c] +135BSin[c])

2 2
- ——Cos[3c] +—JiSin[3cj) +Sec[c+dx]*
315 315

2 2.
-~ iBCos[3c] ——BSln[3c]J +
9 9

2 2
Sec[c] Sec[c+dx]3 (—Cos[Bc} - —1Sin[3 ]
7 7

(-iASin[dx] -3BSin[dx]) +

Sec[c] Sec[c +dX]

iCos,[ssc] —ijSin[?ac}J (314 Asin[dx] +37BSin[dx}>)
21 21

VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) -

(4 (A-1iB) ArcCosh[e?* (9% ] Cos[c+dx]* (Cos[3c] -iSin[3c])
v Tan[c +dXx] (a+j1aTan[c+dx])3 <A+BTan[c+dx}))/
(d (Cos[dx] +jSin[dx}>3 (ACos[c+dx] +BSin[c+dx]) v iTan[c+dx] )

Problem 128: Result more than twice size of optimal antiderivative.

J\/Tan[c+dx} (a+jaTan[c+dx}>3 (A+BTan[c+dx]) dx

Optimal (type 3, 171 leaves, 6 steps):
8 (-1)"*a® (1 A+B) ArcTan[(-1)**+/Tan[c+dx] |

+

d
8a* (iA+B) VTan[c+dx] 8a®(21A-23iB) Tan[c+dx]3?
d ; 105 d :
2iaBTan[c+dx]3? (a+JlaTan[c+dx])2 2 (7A-111iB) Tan[c+dx]*? (a®+ia*Tan[c+dx])
7d ) 35 d

Result (type 3, 389 leaves):
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1

Cos[c+dx]*
d (Cos[dx] +jSin[dx}>3 (ACos[c+dx] +BSin[c+dx])

2 2
(Sec[c] Sec[c+dx]* (7ACos[c] -21iBCos[c] +5BSin[c]) (——Zﬂ.COS[BC] - —Sin[3c]| +
35 35
Sec[c] (441i ACos[c] +483BCos[c] -185ASin[c] +155iBSin[c])

2 2 X
— Cos[3c] - —J‘lSln[Bc]] -
105 105

iBSec[c] Sec[c+dx]?

2 2
—Cos[3c] —ijin[Bc]] Sin[dx] +
7 7

2 2 .
-—Cos[3c] +—1Sin[3 ]
21 21

v Tan[c +dx] (a+1‘1aTan[c+dx})3 (A+BTan[c+dx]) +

(4 (A-1iB) ArcCosh[e?" (4% ] Cos[c+dx]* (Cos[3c] -iSin[3c])

Sec[c] Sec[c +dXx] (21ASsin[dx] -31iBSin[dx])

Tan[c+dx]*? (a+iaTan[c+dx])> (A+BTan[c+dx]))/
(d (Cos[dx] +jSin[dx}>3 (ACos[c+dx] +BSin[c+dx]) (jTan[c+dx])3/2)

Problem 129: Result more than twice size of optimal antiderivative.

a+iaTan[c+dXx] 3 A+BTan[c +dx]
J dx

v Tan[c +dx]
Optimal (type 3, 146 leaves, 5steps):
8 (-1)"*a®> (A-iB) ArcTan[(-1)**+/Tan[c+dx] | 16a® (5A-61iB)/Tan[c+dx]

- +

d 15d
2iaB+/Tan[c +dx] (a+jaTan[c+dx})2 2(5A-9iB)Tan[c+dx] (a®+ia*Tan[c+dx])
5d 15d

Result (type 3, 333 leaves):
1

d (Cos[dx] +J'1$in[dx1)3 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]*|Sec[c] (45ACos[c] -63iBCos[c]+5iASin[c]+15BSin([c])

2 2 2 2
-—Cos[3 ] +—JiSin[3c}) +Sec[c+dx]? (——JiBCos[Bc] ——BSin[3c]] +
15 15 5 5

Sec[c] Sec[c +dX]

3Cos[3c]-31'lsin[3c]] (—J’lASin[dx}—3BSin[dx}))
3 3
v Tan[c +dx] (a+1’1aTan[c+dx}>3(A+BTan[c+dx])+
(4 (A-1iB) ArcCosh|e?* (<*9% ] Cos[c+dx]* (Cos[3c] -1iSin[3c])
v Tan[c +dx] (a+1’1aTan[c+dx])3(A+BTan[c+dx1))/
(d (Cos[dx]+jsin[dx]>3(ACos[c+dx}+BSin[c+dx])\/jTan[c+dx])
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Problem 130: Result more than twice size of optimal antiderivative.

J(a+jaTan[c+dx}>3 (A+BTan[c+dx]) 4
X

Tan[c +d x]3/?

Optimal (type 3, 134 leaves, 5steps):
8 (—1)1/4a3 (i A+B) Ar‘cTan[(—1)3/4 VTan[c+dx] | 16a3B~/Tan[c +dx]

d 3d
2aA(a+1‘1aTan[c+dx])2 2(3iA-B)VTan[c+dx] (a®+ia®Tan[c+dx])
+
d+Tan[c +dx] 3d
Result (type 3, 341 leaves):
1

d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]*

Csclc] Sec[c] (3A+iB+3ACos[2c]-iBCos[2c] +31iASin[2c] +9BSin[2c])
1 1. . . 2 2 . .

[——Cos[3c1+—1$1n[3c1 -1 BSec[c] Sec[c +dX] (—COS[3C]——]].SIH[3C] Sin[dx] +
3 3 3 3

ACsc[c] Csc[c+dx] (2Cos[3c] -21iSin[3c]) Sin[dx]
VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) +
(4 (A-1iB) ArcCosh|e*! (<*9% ] Cos[c+dx]* (i Cos[3c] +Sin[3c])

v Tan[c +dx] (a+1’1aTan[c+dx])3<A+BTan[c+dx]>)/
(d (Cos[dx}+iSin[dx}>3(ACos[c+dx}+BSin[c+dx])\/JiTan[c+dx])

Problem 131: Result more than twice size of optimal antiderivative.

J(a+iaTan[c+dx}>3 (A+BTan[c+dx]) 5
X

Tan[c +d x]°/?

Optimal (type 3, 136 leaves, 5steps):
8 (-1)"*a® (A-iB) ArcTan[(-1)>*+/Tan[c+dx] | 16a>A~/Tan[c+dx]

d 3d
2aA(a+iaTan[c+dx])? 2(7iA+3B) (a®+ia*Tan[c+dx])
3dTal’l[c+dX]3/2 3d+/Tan[c+dx]

Result (type 3, 331leaves):
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1

d (Cos[dx] +jSin[dx}>3 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]*

-iCsc[c] (9ACos[c] -3iBCos[c] +iASin[c]+3BSin[c])

2 2 . )
[—Cos[3c]——1$1n[3c] +Csc[c+dx]
3 3

2 2
-—ACos[3 ] +—iASin[3c}) +
3 3

Csclc] Csclc+dx] (2Cos[3c] -2iSin[3c]) (3iASin[dx] +BSin[dx])

VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) -
(4 (A-1iB) ArcCosh[e*! (<*9% ] Cos[c+dx]* (Cos[3c] -1iSin[3c])
vV Tan[c+dx] (a+1’1aTan[c+dx])3 <A+BTan[c+dx}))/

(d (Cos[dx] +iSin[dx])® (ACos[c+dx] +BSin[c+dx]) iTan[c+dx] )

Problem 132: Result more than twice size of optimal antiderivative.

J(a+iaTan[c+dx}>3 (A+BTan[c+dx]) B
X

Tan[c +dx]7/?
Optimal (type 3, 144 leaves, 5steps):
8 (-1)"*a® (1 A+B) ArcTan[(-1)**+/Tan[c+dx] | 16a° (6A-51iB)

+ _
d 15d+/Tan[c +dx]

2aA(a+1’1aTan[c+dx])2 2(9iA+58B) (a®+ia’Tan[c+dx])

5dTan[c+dx]>/? 15d Tan[c + d x]3/?

Result (type 3, 386 leaves):
1

d (Cos[dx] +JiSin[dx]>3 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]*

Csclc] (63ACos[c] -45iBCos[c] +15iASin[c] +5BSin[c])
2 2.
[*Cos[3c1—f151n[3c]]+
15 15
2 2
Csclc] Csc[c+dx]? (3ACos[c] +15iASin[c] +5BSin[c]) (—*Cos[3c] +fjsin[3c}) +
15 15

ACsc[c] Csc[c+dx]3

2 2
—Cos[3 ] —ijin[Bc}) Sin[dx] +
5 5

Csc[c] Csc[c+dx] (—ECos[Bq +Eisin[3c1) (7Asin[dx] -5iBSin[dx])
5 5

v Tan[c +dx] (a+1‘1aTan[c+dx})3 (A+BTan[c+dx]) +

(4 (A-1iB) ArcCosh[e?" (4% ] Cos[c+dx]* (Cos[3c] -iSin[3c])

Tan[c+dx]*? (a+iaTan[c+dx])> (A+BTan[c+dx]))/

(d (Cos[dx] +iSin[dx])> (ACos[c+dx] +BSin[c+dx]) (jTan[c+dx])3/2)



76 | Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)™m (c+d tan)”n (A+B tan).nb

Problem 133: Result more than twice size of optimal antiderivative.

J(aﬂiaTan[Cerx})3 (A+BTan[c+dx]) 4
X

Tan[c +d x]%/?

Optimal (type 3, 169 leaves, 6 steps):
8 (-1)**a®> (A-iB) ArcTan[(-1)**+/Tan[c+dx] | 8a®(23A-211B)
- +

+

d 105d Tan[c +dx]3/2
8a’ (i A+B) 2aA(a+1‘1aTan[c+dx])2 2 (11iA+7B) (a®+ia’Tan[c+dx])
d+/Tan[c +dx] 7dTan[c +dx]7/? 35d Tan[c +d x]>/2

Result (type 3, 434 leaves):
1

d (Cos[dx] +jSin[dx})3 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]?

Csclc] Csc[c+dx]* (-631iACos[c] -21BCos[c]+170ASin[c] -165iBSin[c])

2 2
[—Cos[3c] - —JiSin[Bc]] +
105 105

Csc[c] (4831’1ACos[c] +441BCos[c] -155ASin[c] +1051'lBSin[c])

2 2
[—COS[3C] - —Jisin[3c]] +Csc[c+dx]*?
105 105

2 2
-—ACos[3 ] +—iASin[3c]] +
7 7

Csc[c] Csc[c+dx]

2 2
—Cos[3c] ——JiSin[Bc]] (-23 1 ASin[dx] -21BSin[dx]) +
5 5

5 5
VTan[c+dx] (a+iaTan[c+dx])® (A+BTan[c+dx]) +
(4 (A-1iB) ArcCosh[e?* (4% ] Cos[c+dx]* (Cos[3c] -1Sin[3c])
v Tan[c +dx] (a+JiaTan[c+dx])3<A+BTan[c+dx}))/
(d (Cos[dx}+jsin[dx])3(ACos[c+dx}+BSin[c+dx])\/jTan[c+dx])

Csc[c] Csc[c+dx]3 (%COS[BC] —EiSin[Bc}) (3iASin[dx] +BSin[dx]))

Problem 154: Unable to integrate problem.

jTan[c+dx}3/2\/a+jaTan[c+dx} (A+BTan[c+dx]) dx

Optimal (type 3, 200 leaves, 9 steps):
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(-1)%*/a (41 A+78) ArcTan| TR ATanicdx] |

a+iaTan[c+dx]

4d

(1+1i) Va (iA+B)ArcTanh[ Va o/Tan(c+dx] ]

a+iaTan[c+dX]

d

(4A-iB)~/Tan[c+dx] Va+iaTan[c+dx] BTan[c+dx]¥2~/a+iaTan[c+dx]
+

4d 2d

Result (type 8, 40 leaves):

jTan[c+dx}3/2\/a+jaTan[c+dx} (A+BTan[c+dx]) dx

Problem 155: Result more than twice size of optimal antiderivative.

J\/Tan[c+dx] Va+iaTan[c+dx] (A+BTan[c+dx]) dx

Optimal (type 3, 152 leaves, 8 steps):

(-1)**\a (2A- 18] ArcTan[ (22 a [ Tanicdx |
A/a+iaTan[c+dx]

d
(1+i)a (A-iB)ArcTanh[ /2 fTanicdx)
a+iaTan[ced x| BvTan[c+dx] “a+1iaTan[c+dx]
+
d d
Result (type 3, 560 leaves):
i +d - 21 (c+dx)
_ 1 e—]‘l (c+d x) et (crdx) 7]]'( l+e >
4+/2 dv/-1+e2i (©dX) +[sec[c+dx] 1+t (edo 142t (e
(78361'1 (c+d x) 71+621(c+dx) +8 (jAJrB) (1+e2j (c+dx)) LOg[ej (c+d x) 4 71+(erL(c+dx) ] _

J'l\/? <2A7]'lB> (1+62j(c+dx)) Log[173e2j1(c+dx 2\/_(611 (c+d x) 71+(er(c+dx) ]+
2i/2 Alog[1-3e2t (X 4 24/2 b (rdX) ([ 74 g2t (crdx) |
\/?BLOg[lf?:QZi (c+d x) +2\/_ej1 (c+d x) 71+621'L(c+dx) ]Jr

zj_ﬁ/z Aer(mdx) LOg[l—BeZi (c+d x) +2 / (El (c+d x) _1+e2j1(c+dx) }_'_

V2 Be?t (€90 Log[1-3e2t (X 4 21/2 ! (14X 14 2t (€rdX) ]] vJa+iaTan[c+dx]

Problem 156: Result more than twice size of optimal antiderivative.

J\/aﬂiaTan[Cerx] (A+BTan[c+dx]) :
X

VTan[c +dx]

| 77
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Optimal (type 3, 112leaves, 7 steps):

2 (-1)**~/a BArcTan| (1) 3/a y/Tan[c+dx) | (1+1i)Va (iA+B)ArcTanh[ /2 fTenicdx)

a+iaTan[c+dXx] a+iaTan[c+dx]

d d

Result (type 3, 241 leaves):

e—jl (c+d x) _1+e21(c+dx) [(—4]1A—4B) LOg[ej (c+d x) ¥ _1+6211(c+dx) ]+
'\/?B (Log{1_3621(c+dx) _2\/?@]'1 (c+d x) _1+e2]'1(c+dx) } _

Log[l_BQZj(c+dX) +2 /2 eiL (c+d x) _1+(EZ]'1(C+dX) ])]

va+iaTan[c+dx]

1+ (eZJi (c+d x)

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

JTan[c+dx}3/2 (a+1’1aTan[c+dx])3/2 (A+BTan[c+dx]) dx

Optimal (type 3, 248 leaves, 10 steps):

(-1)%*a%2 (2214 A+23B) ArcTan[ Y2 Tenicrdx]

a+iaTan[c+dXx]

8d

(2+21) a*2 (i A+B) ArcTanh| “mﬁm]

a+iaTan[c+dx]

d
a(16A-9iB)Tan[c+dx] Va+iaTan[c+dx]
8d

+

a(6iA+7B) Tan[c+dx]32+a+iaTan[c+dx] iaBTan[c+dx]%2+/a+1iaTan[c+dx]
+

12d 3d

Result (type 3, 527 leaves):



Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)~m (c+d tan)”n (A+B tan).nb | 79

i (_1+621(c+dx)>

e etdx |- " (—128 (A-1iB) Log[e' (9% 4[-14 2t (@dX) ]
1+e i (c+dXx)

V2 (22A-231i8)

Log[1_362j(c+dx) _2 /2 (ei (c+d x) _1+(EZJi(c+dx) ] _

Log[1-3e?! (X 4y 2+/2 @l (10X [ 14 g2t (erdX) }]) (a+1‘1aTan[c+dx])3/2

i (c+dx)

(A+BTan[c+dx]) / 32/2 dA/ -1+ @2t (c+dX) €

S — SEC[C-FdX}S/Z
1+e21'1 (c+d x)

(Cos[dx] +1iSin[dx])>? (ACos[c+dx] +BSin[c+dx])| +

7 Cos[c] 7 . )
7—*151n[c]J +Sec[c+dx]
24 24

Cos[c+dx]?

. 1, 1.
(6A-71iB) —iBCos[c] + —BSin[c]| +
3 3

1 1
(6A-7iB)Sec[c+dx] |-—Cos[2c+dx]+—iSin[2c+dx]

12 12

v Tan[c +dx] (a+1‘1aTan[c+dx])3/2 (A+BTan[c+dx])

(d (Cos[dx] +iSin[dx]) (ACos[c+dx] +BSin[c+dx]))

Problem 162: Result more than twice size of optimal antiderivative.

J\/Tan[c+dx1 (a+1‘1aTan[c+dx1)3/2 (A+BTan[c+dx]) dx

Optimal (type 3, 204 leaves, 9 steps):

(-1)%/*a%/2 (12A- 11 i B) ArcTan [ 22 lTan(edx |
A/ a+iaTan[c+dXx]
ad

(2+2) a¥2 (A-iB) ArcTanh| <1+ﬁ)ﬁ\/m]

a+iaTan[c+dx]

d
a(4iA+58) VTan[c+dx] Va+iaTan[c+dx] iaBTan[c+dx]32+a+1iaTan[c+dx]
+
4d 2d

Result (type 3, 496 leaves):
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, , i _1+62j1(c+dx) . .
e e /eldx _ ( . - ) (*64]1 <A7]lB) Log[el(5+dx) $) -1+ @2t (crdx) ]+
1+‘EZJL(C+ X)

V2 (12iA+118B) [Log[1-3e2! (90 _24/2 el (80 [ 14 e2i (rdx) |

Log[1-3e?! (X 4y 2+/2 @l (10X [ 14 g2t (erdX) }]) (a+1‘1aTan[c+dx])3/2

i (c+dx)

(A+BTan[c+dx]) / 16/2 d+/-1+e2i(ed0 | ——  <Seclc+dx]%?

e

1+ eZJ'L (c+d x)

(Cos[dx] +1iSin[dx])>? (ACos[c+dx] +BSin[c+dx])| +

Cos[c+dx]? - = 1Sin[c]

4 4

(41’1A+7B)

Cos[c] 1 )

1 1
-—BCos[2c+dx] + —1BSin[2c+dXx]
2 2

v Tan[c +dx] (a+1‘1aTan[c+dx])3/2 (A+BTan[c+dx])

(d (Cos[dx] +iSin[dx]) (ACos[c+dx] +BSin[c+dx]))

Sec[c +dXx]

/

Problem 163: Result more than twice size of optimal antiderivative.

a+iaTan[c+dx])*>? (A+BTan[c +dx]
J d
X

v Tan[c +dx]
Optimal (type 3, 156 leaves, 8 steps):

(-1)%42%2 (21 A+ 3B) ArcTan [ 22 [Tanicrdx)
A/ a+iaTan[c+dx]

d

(2+ 2 j) a3/2 (le+ B) Ar‘cTanh[ (1+i) V/a +/Tan[c+dx]

a+iaTan(cedx] iaB+/Tan[c+dx] a+iaTan[c+dx]
+

d d

Result (type 3, 481 leaves):
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1
4~/2 d+/-1+e?t(cxdX)

Sﬁ (A—JiB) (1+ezi(c+dx)) Log[ei (c+d x) + _1+e2j(c+dx) }_

ae—j (c+d x) [41 / Be' (c+d x) 71+621'L(c+dx) +

(2A-31B) (1+e?! (<99 Log[1-3e?* (0% _2~/2 el (0 ([ 14 g2f(cxdx) ]
2ALog[1-3e2t(@dX) 1 2~/2 el () ([ 74 g2t (cvdx) ] _

3iBlog[l-3e?! (14X 4 24/2 el (rdX) ([ 14 2% (crdx) ]

2 A @21 (cxdx) Log[l—Be“ (crdx) 9 ~[2 @l (crdx) ([ _q | g2i (c+dx) ]_

BjBGZﬂ(mdx) Log[1—3e“ (c+d x) +2 / ei (c+d x) _1+6211(c+dx) ]J

rTan[c+dx] Va+1iaTan[c+dx]

Problem 164: Result more than twice size of optimal antiderivative.

J(aﬂiaTan[Cerx})”Z (A+BTan[c+dx])

dx
Tan[c +d x]3/?
Optimal (type 3, 146 leaves, 8 steps):
_1)3/4 +
2 (71)1/4 a*/2BArcTan| (17" Va \[Tan[c+dx] ]
a+iaTan[c+dX]
n
d
(2+21) a¥? (A-iB) ArcTanh |- Va yTan(crdx]
a+iaTan[c+dx] 2aA\/a+JiaTan[c+dx}
d d+Tan[c +dx]

Result (type 3, 307 leaves):

1 L (4cs5dx)
- ae :
4~/2 d+/-1+e?t(cdX

(4A ~1+e*t (9% Csclc+dx] + (-81A-8B) Log[e! (9 4 q[-1+e?? (<) |y

2B

Log[1_3e2j1(c+dx ) / e]i (c+d x) _1+621'1(c+dx) }_

Log[l—Be“ (c+dx) , 91/ el (c+dx) 14 @2t (c+dx) ])]

Sec[c +dx]

d x . -dx
COS[T] +151n[7]] \/Tan[c +dx]

Problem 170: Result more than twice size of optimal antiderivative.

J\/Tan[c+dx} (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 3, 252 leaves, 10 steps):
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(-1)>*a%2 (46 A - 45 i B) ArcTan| (-1)¥¢v/a yTan[c+dx] ]

a+iaTan[c+dx]

8d

(4+ai)a52 (A iB) ArcTanh| /2 [Tanicidx |

a+iaTan[c+dx]

d

a? (18 i A+19B) rTan[c+dx] ~Ja+iaTan[c+dx]
8d

a®> (2A-3iB) Tan[c+dx]*?~/a+iaTan[c+dx] iaBTan[c+dx]*? (a+iaTan[c+dx])

3/2

+

4d 3d

Result (type 3, 537 leaves):

. ‘ i 71+®2]‘L<C+dx> ‘ .
e721c e]de _ ( ) (*256]1 (A*]lB) Log[el (c+d x) + 71+e211(C+dX) }Jr
1+<EZiL(C+dX)

V2 (461 A+458B) |Log[1-3e2! (40 _24/2 e (€dX) ([ 142t (crd0) |

Log[1-3e2!(©dx) 4 24/2 e (¢4dX) (/14 g2t (crdX) }]) (a+iaTan[c+dx])*?

1 (c+dx)

(A+BTan[c+dx]) / 3242 dAf -1+ 2t (edX ——— Sec[c+dx]7?

e

1+ (EZJ'L (c+d x)

(Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx]) | +

R , 1 1.
(Cos[c+dx] (661 A+91B) [—Cos[zc]-—lsln[zc])+

24 24

) 1 1 .
Sec[c+dx]“|-—BCos[2c] +71551n[2c}) +

3 3

1 1
(6A-131iB) Sec[c+dx] (-—jCos[3c+dx} - —sSin[3c+dx]

12 12

VTan[c+dx] (a+iaTan[c+dx])*? (A+BTan[c+dx])

(d (Cos[dx] +1iSin[dx])? (ACos[c+dx] +BSin[c+dx]))

Problem 171: Result more than twice size of optimal antiderivative.

j(aﬂiaTan[Cerx})S/z (A+BTan[c+dx]) 4
X

VTan[c +dx]
Optimal (type 3, 206 leaves, 9 steps):
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(-1)%4252 (201 A+ 23B) ArcTan [ (22 JTanierdx)

a+iaTan[c+dx]

4d

(4-ai)a52 (A~ iB) ArcTanh| /2 [Tanicidx |

a+iaTan[c+dx]

d
a? (4A-71B) \Tan[c+dx] ~Ja+iaTan[c+dx] iaB+yTan[c+dx] (a+1’1aTan[c+dx})3/2

+

4d 2d

Result (type 3, 499 leaves):

- 21 (c+dx)
e2ic [gidx = ( l+e ) (128 (Aij) Log[eﬂ(c+dx) 14 e2t (crdx) ] _
1+6211(c+dx)

V2 (20A-231i8)

Log[1_362j(c+dx) _2 /2 (ei (c+d x) _1+6211(c+dx) ] _

Log[1-3e?® (0% ;1 2+/2 @ (8% (/74 g2 () }]) (a+iaTan[c+dx])>?

1 (c+dx)

(A+BTan[c+dx]) / 162 d/-1+e2t (@40 | — — sSec[c+dx]7/?

e

1+ eZJ'L (c+d x)

(Cos[dx] +iSin[dx])? (ACos[c+dx] +BSin[c+dx]) | +

1 1.
(Cos[c+dx]3 (4A-111B) (—*COS[ZC]+*J'1$1H[2C] +
4

4

Sec[c+dx]

1 1
-—1BCos[3c+dx] 7—BSin[3c+dx])
2 2

VTan[c+dx] (a+iaTan[c+dx])*? (A+BTan[c+dx])

(d (Cos[dx] +isSin[dx])? (ACos[c+dx] +BSin[c+dx]))

/

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

J(a+iaTan[c+dx}>5/2 (A+BTan[c+dx]) i

Tan[c +d x]3/?

Optimal (type 3, 196 leaves, 9 steps):
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(—1)3/4 a®2 (2A-51iB) ArcTan| (-1)**a \/Tan[c+dx) ]

a+iaTan[c+dx]

d

(4+ai)a52 (A iB) ArcTanh| /2 [Tanicidx |

a+iaTan[c+dx]

d

a? (2iA-B) Tan[c+dx] Va+iaTan[c+dx] 2aA<a+1‘1aTan[c+dx})3/2

d d+Tan[c +dx]
Result (type 3, 493 leaves):

, . i _1+e211(c+dx) , .
e—Zlc endx _ ( ) (32 (iA+B> Log[el (c+d x) i _1+(621(c+dx) ] _
1+e211(c+dx)

iv2 (2A-51iB) (Log[1-3e“<c+“> —22 el (e [y @2l (erdx) ]

Log[1-3e?! (9 4+ 2~/2 @ (10X /14 g2t (e+dX) }]) (a+1’1aTan[c+dx])5/2

- ei(c+dx)
(A+BTan[c+dx]) / 4/2 d+f-1+e?t (crdX) —— Sec[c+dx]7?

1+ (erL (c+d x)

(Cos[dx] +1iSin[dx])>? (ACos[c+dx] +BSin[c+dx])| +

(Cos[c+dx]3 (Csc[c] (2ACos[c] +BSin[c]) (-Cos[2c] +iSin[2c]) +
ACsc[c] Csc[c+dx] (2Cos[2c] -21iSin[2c]) Sin[dx])
v Tan[c+dx] (a+1’1aTan[c:+dx])5/2 (A+BTan[c+dx}))/

(d (Cos{dx] +isin[dx])? (ACos[c+dx] +BSin[c+dx]))

Problem 173: Result more than twice size of optimal antiderivative.

J(a+iaTan[c+dx}>5/2 (A+BTan[c+dx]) 4
X

Tan[c +d x]°/?

Optimal (type 3, 190 leaves, 9 steps):

2 (—1)3/4 a®/2BArcTan| (1?7 a yTan[c+dx] ] (4+41i)a%?% (iA+B) ArcTanh| (1+1) Va_\/Tan[c+dx] ]

a+iaTan[c+dx] a+iaTan[c+dx]
d ' d
2a® (21A+B)Va+iaTan[c+dx] 2aA (a+1‘1aTan[c+dx])3/2
dTanicrdx] ) 3dTan[c+dx] 3?2

Result (type 3, 618 leaves):
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el (Berdx) \/eidx \/_1+ezi (c+d x)

7ic

2e 2 (\/2 —1/2 el (€ dX) L2 j /14 g2l (crdX) )

B (_]]_ +ei (C+dx)>

V2 BLog| |+

8 (iA+B) Log[e*®

e]i(c+dx)+ 71+e2j1(c+dx) ]]7

7ic

2ies [-1V2 +V/2 et (€00 421y et TN

B (]'lJreJ'l (c+dx))

V2 BLog|- ]

i (—1+e2j‘ (c+dx)>

(a+1’1aTan[c+dx])5/2(A+BTan[c+dx]) / N2 d |-

1+ eZ]'L (c+d x)

Sec[c+dx]7'? (Cos[dx] +1Sin[dx])>'* (ACos[c+dx] +BSin[c+dx]) | +

1

d (Cos[dx] +JiSin[dx])2 (ACos[c+dx] +BSin[c+dx])

Cos[c+dx]?|-iCscl[c] (7ACos[c]-3iBCos[c]+iASin[c]) 3Cos[2c}—3jlsin[2c})+

3 3

2 2
Csc[c+dx]? (——ACos[Zc] +—JiASin[2c]J +
3 3
2 2. s i
Csc[c] Csc[c+dx] | —Cos[2c] ——iSln[Zc]] (7iAsin[dx] +3BSin[dx])
3 3

vTan[c +dx] (a+1‘1aTan[c+dx]>5/2 (A+BTan[c+dx])

Problem 177: Result more than twice size of optimal antiderivative.

a+iaTan[c+dx])*? (A+BTan[c+dXx]
J a
X

Tan[c +d x] /2

Optimal (type 3, 323 leaves, 9steps):
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(4+41)a%2 (iA+B) ArcTanh| “””V?\/m}

a+iaTan[c+dx]

d
2a? (141A+11B) Va+iaTan[c+dx] 2a?(212A-209iB)a+iaTan[c+dx]
+ +
99dTan[c +dx]°/? 693dTan[c+dx]7/2

4a® (2501 A+253B) a+iaTan[c+dx] 8a® (655A-649iB)~/a+iaTan[c+dXx]

1155d Tan[c + d x]°/2 3465d Tan[c +dx]3/?

8a% (21551 A+2167B) Va+iaTan[c+dx] 2aA(a+iaTan[c+dx])>?
3465d~/Tan[c + d x] 11dTan[c+dx]™/?
Result (type 3, 656 leaves):

4\/7(1'1A+B) e—i(3c+dx)\/eidx \/_1+(6211(c+dx)

Sec[c+dx]>? (Cos[dx] +jSin[dx})5/2 +

Cos[c+dx]?
(Cos[dx] +iSin[dx])?
_ , o ) 2Cos[2c]
~iCsc[c] (10925ACos[c] - 105714 BCos[c] +3995iASin[c] +3641BSin[c]) |[——— -
3465d

21Sin[2¢] 2ACos[2c] 21iASin[2C]
_— - +
3465d 11d 11d
(-25751i A-2398B+8795 i ACos[2c] +6974BCos[2c] -8795ASin[2c] + 6974 i BSin[2c])

Cos[3c] 1Sin[3 ] 4 ) )
- )+Csc[c}Csc[c+dx} (12@1A+66B—2811AC05[2C]—
3465 d 3465 d

J+Csc[c+dx]6( ]+Csc[c]Csc[c+dx]2

143BCos[2c] +281ASin[2c] -143 i BSin[2c])

2Cos[3 ] ZjSin[3c}]
i
693 d 693d

4Cos[2c] 41Sin[2c]

Csc[c] Csc[c+dx]3 ( ) (-1555 i ASin[dx] - 1144BSin[dx] ) +

3465 d 3465 d
¢ (2Cos[2c] 2iSin[2c] ) . .
Csc[c] Csc[c +dx] ( - ) (23iASin[dx] +11BSin[dx]) +
99d 99 d
2Cos[2c] 21iSin[2c] ) . .
Csc[c] Csc[c+dx] - ] (16925 i ASin[dx] +10571BSin[d x] )
3465 d 3465 d

VTan[c+dx] (a+iaTan[c+dx])>?
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Problem 178: Result more than twice size of optimal antiderivative.

J\(a+jlaTan[c+dx])5/2 (%+8Tan[c+dx])

Tan[c +dx]>/?

dx

Optimal (type 3, 190 leaves, 9 steps):
2 (_1)3/4 25/2 BAr‘cTan[ (-1)3/4~/a ~/Tan[c+d x] ]

a+iaTan[c+dX]

d

(2+21) a*? (2a+3ib) BArcTanh| “u‘uﬁm}

a+iaTan[c+dx]

d

2a(a+3ib)B+a+iaTan[c+dx] bB(a+iaTan[c+dx])>?

dvTan[c+dx] dTan[c +dx]3/?
Result (type 3, 555 leaves):

. . i _1+(321(c+dx) . .
]'le—ZJLC endx -~ ( > (8 (2a+31‘1b) Log[el (c+d x) + 71+e21(c+dx) ] +
1+e21‘1(c+dx)

V2 a

_Log[l_BEZi(mdx) _2 /2 e]i(C+dX) _1+6211(c+dx) }_'_

Log{1—3<e“<c+dx) +2+/2 et (e dx) ([ _q 4 g2 (crdX) ]]) (a+1iaTan[c+dx])5/2

[BbB
2a

- i (c+dX)
+BTan[c+dx] / V2 daf -1+ 2t (erdn e Sec[c+dx]7/?

e
1+(EZJ'1 c+d x)

(Cos[dx] +iSin[dx])>? (3bCos[c+dx] +2aSin[c+dx])| +

(Cos[c+dx]3 (-iCsclc] (-2iaCos[c] +7bCos[c]+ibSin[c]) (2Cos[2c] -21iSin[2c]) +

Csc[c+dx]? (-2bCos[2c] +2ibSin[2c]) +
Csclc] Csc[c+dx] (2Cos[2c] -2iSin[2c]) (2aSin[dx] +7ibSin[dx]))
) 5, (3bB
VTan[c+dx] (a+iaTan[c+dx]) ——— +BTan[c+dx] /
2a
(d (Cos[dx}+JlSin[dx})2(3bCos[c+dx]+2aSin[c+dx}))

Problem 185: Result more than twice size of optimal antiderivative.

JTan[Cerx]”2 (A+BTan[c+dx]) 5
X

(a+iaTan[c+dx])??

| 87
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Optimal (type 3, 203 leaves, 9 steps):
2 (~1)%%B AncTan[ 2 [Tanicedx) |

a+iaTan[c+dx]

(i - Z) (A- i B) ArcTanh [ (X112 aTenicrdx) ]

a+iaTan[c+dx]
+
a3/2 d

a3/2d
(i A-B) Tan[c +dx]*? (A+3iB)+Tan[c+dx]

N
3d (a+iaTan[c+dx])*?

2ad+a+iaTan[c+dx]

Result (type 3, 552 leaves):

. . i 71+6211(c+dx) . .
_ ech endx _ ( ) (Afl'lB) Log[el (c+d x) + 71+e21(c+dx) ]+
1+e21’1(c+dx)

i+/2 B

Log[173e2j1(c+dx) _2 /2 (ei (c+d x) 71+(e21'1(c+dx) ] _

Log[l_?’eZi(mdx) +2 /2 ej (c+d x) _1+621(c+dx) }])

VSec[c+dx] (Cos[dx]+1iSin[dx])>? (A+BTan[c+dx]) /

- e]i(C+dX)
22 dyf-1+e?" (<90 ————— (ACos[c+dx] +BSin[c+dx])

1+(e2j1(c+dx)
(a+iaTan[c+dx])>?|| +

Sec[c+dx] (Cos[dx] +JiSin[dx1)2 [1 (A+3iB)Cos[2dx] +

4
(A+1iB) Cos[4dx]

1 1
-—Cos[2 ] +—151n[2c]] +
12 12

1 1.,
(2A+5iB) [*Cos[zc] +*]'1$1n[2c]) +

(-iA+3B)sin[2dx] +
6 6

NN

. 1 1. .
(A+1iB) [fleos[Zc]+f51n[2c]]51n[4dx] v Tan[c +dx] (A+BTan[c+dx]))/
12 12

(d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx})3/2)

Problem 189: Result more than twice size of optimal antiderivative.

A+BTan[c+dXx]
J dx
Tan[c +dx]52 (a+1’1aTan[c+dx})3/2

Optimal (type 3, 240 leaves, 7 steps):
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(l+ j—) (1A +B) ArcTanh| (lmﬁ\/m]
4 a

a+iaTan[c+dx]

a3/2 d

A+iB 5A+31B

N
3dTan[c+dx])*? (a+iaTan[c+dx])>? 2adTan[c+dx]32+/a+iaTan[c+dx]

(21A+11iB) va+iaTan[c+dx] (39iA-25B) Va+iaTan[c+dx]
+

6a2dTan[c+dx]3/2 6a2d+/Tan[c+dx]
Result (type 3, 624 leaves):

(JiA+B) (e]i (c—dx)\/ejdx \/_1+6211(c+dx) _1+ezil(c+dx) ]
VSec[c+dx] (Cos[dx]+iSin[dx])>? (A+BTan[c+dx])/
i _1+(6211(c+dx)
2+/2d |- ( ) (ACos[c+dx] +BSin[c+dx]) (a+1‘1aTan[c+dx])3/2 +
1+er(c+dx)

Sec[c+dx] (Cos[dx] +1iSin[dx])?
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?

1
(7— (7A+5iB) Cos[2dx] + (A+1iB) Cos[4dx]
4

1 1 .
-—Cos[2c] +—151n[2c]) +
12 12

1 1
iCscc] (20ACos[c] +12iBCos[c] +6iASin[c] -7BSin[c]) (—Cos[z c]+=1Sin[2c] | +
6 6

Csc[c+dx]?

2 2 1
-—ACos[2c] ——JiASin[Zc]] + =i (7A+5iB)Sin[2dx] +
3 3 4

(A+1iB)

1 1
— 1Cos[2C] +—Sin[2c}) Sin[4dx] +
12 12

2 5 3
—Csc[c] Csc[c+dX] (—ACos[Zc—dx] +—1BCos[2c-dx] -
3 2 2

5 3 5 3
—ACos[2c+dx] -—1iBCos[2c+dx] + —1ASin[2c-dx] - —BSin[2c-dx] -
2 2 2 2

5 . 3 .
—iASin[2c+dx] + =BSin[2c+dx]||VTan[c+dx] (A+BTan[c+dx])
2 2

Problem 190: Result more than twice size of optimal antiderivative.

JTan[Cerx]S/2 (A+BTan[c+dx])
dx

(a+iaTan[c+dx])*?

Optimal (type 3, 249 leaves, 10 steps):
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2 (—1)1/4 BArcTan| (1) a yTan[crdx] ] (i + i) (A-iB) ArcTanh| (1+i) Va_\/Tan[crdx] ]

a+iaTan[c+dx] a+iaTan[c+dx]

aS/Zd aS/Zd

(iA-B) Tan[c+dx]®/? (A+3iB) Tan[c+dx]3? (iA-7B)/Tan[c+dx]

+ -
3/2

5/2

5d(a+iaTan[c+dx]) 6ad(a+iaTan[c+dx]) 4a2d-+/a+1iaTan[c+dx]

Result (type 3, 638 leaves):

. . i _1+(8211(c+dx) , :
e3ch e]ldX _ ( ) (]1A+B) Log[el(c+dx)+ 71+(e211(c+dx) ]+
1+e21'1 (c+d x)

22 B

_Log[1_3621(c+dx) -2 /2 ej (c+d x) _1+ezi(c+dx) }_'_

Log{1_3ezi(c+dx) +2\/?(Ej (c+d x) _1+ezi(c+dx) }])

Sec[c+dx]*? (Cos[dx] +1Sin[dx])*? (A+BTan[c+dx]) /

i (c+dXx)

4~/2 d+/ -1+ 2t (crdx) € (ACos[c+dx] +BSin[c+dx])

1+ eZJ'L (c+d x)

(a+1‘1aTan[c+dx])5/2 +

1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?
Sec[c+dx]? (Cos[dx] +iSin[dx])?

. Cos[c] 1 . .
(-2iA+17B) Cos[2dx] 7+—151n[c]]+(4A+91B>Cos[4dx}
20 20
1 Sin[c] . 1 L.
[—ILCos[c} +7) +(-23iA+1238) (—Cos[3c} + 151n[3c])+
60 60 120 120

(-iA+B) Cos[6dx]

1 1
— Cos[3c] ——iSin[Bc}) + (2A+17 1 B)
40 40
COS[C} 1 . . . .
- ——lsln[c})slnpdx}+(4A+9lB)
20 20

Cos[c] 1. .
- —lsln[c]] Sin[4dx] +
60 60

VTan[c+dx] (A+BTan[c+dx])

(A+iB) (—LCOS[BC] +Ljsin[3c]] Sin[6dx]
40 40

Problem 191: Result more than twice size of optimal antiderivative.

JTan[c+dx]3/2 (A+BTan[c+dx]) 5
X

(a+iaTan[c+dx])®?

Optimal (type 3, 194 leaves, 6 steps):
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1+1) \/a +/Tan[c+d x]

(i— i) (A-iB) ArcTanh |-

a+iaTan[c+dx] (]lA—B) Tan[c+dx]3/2
- + +
a*/%d 5d (a+iaTan[c+dx])®?
(A+11iB) v/Tan[c+dx] (13A-37iB) VTan[c+dx]
+
30ad(a+1‘1aTan[c+dx})3/2 60a2d+/a+iaTan[c+dXx]

Result (type 3, 527 leaves):

c+d x)

i(
(i A+B) et (-2cedx \/ejdx \/71+62j(c+dx) € Log[et (€442 4 \[_1 4 21 (crd) |

1+ (821'1 (c+d x)

Sec[c+dx]*? (Cos[dx] +1Sin[dx])>? (A+BTan[c+dx]) /

i (_1+621(c+dx)> 52
4~/2d |- (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]) +
1+e21‘1(c+dx)

1

Sec[c+dx]? (Cos[dx] +iSin[dx])?
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?

((A—4iB) Cos[4dx] (-COS[C] +ij151n[c]] +(3A-21iB) Cos[2dx]
60 60
Cos[c] 1 . , 1 1 .
+—1$1n[c]] +(17A-231i8B) (—Cos[?:c} +—1Sln[3c]) +
20 20 120 120

(A+iB) Cos[6dx]

1 1 . )

——Cos[3c]+—1$1n[3c})+(3A—ZJLB)
40 40

[ 1 Sin[c]

. Cos|[c] 1
-— 1iCos[c] +
20 20

——J'lsin[c]] Sin[4dx] +
60 60

VTan[c+dx] (A+BTan[c+dx])

)Sin[de} +(iA+4B)

1 1
(A+1iB) (—iCos[Bc] +—Sin[3c1) Sin[6dXx]

Problem 192: Result more than twice size of optimal antiderivative.
J\/Tan[c+dx] (A+BTan[c+dx])

dx
(a+]iaTan[C+dX])5/2

Optimal (type 3, 196 leaves, 6 steps):
(l + i—) (A-1iB) ArcTanh| (i) Va_y/Tan[c+dx] ]

8 8 a+iaTan[c+dx] (]iA*B) vV Tan[c +d X]
- +
a>'*d 5d (a+iaTan[c+dx])®>?
(3iA+7B)V/Tan[c+dx] (31A-13B) VTan[c+dx]

30ad (a+iaTan[c+dx])>?

60a2d+a+iaTan[c+dx]

Result (type 3, 525leaves):

| 91
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, , i (=1 4+ @21t (c+dx) . .
_ i (A*]LB) e3]lC e]ldX \/ < ) Log[el(“dx) N 71+<EZI(C+dX) ] Sec[C+dX]3/2

(Cos[dx] +1iSin[dx])*? (A+BTan[c+dx]) / 4~/2 d+/ -1+ 2t (crdx)

ej (c+d x) . . s/
(ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]) +
1+(eZJi(C+dX)

1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])>?

Sec[c+dx]? (Cos[dx] +1iSin[dx])>
Cos[c] 1 . )
+ —151n[c]] + (6A+1iB) Cos[4dx]
20 20

(21 A+3B) Cos[2dx]

1 . Sin[c] ) 1 oo
(—lcOs[c}+7)+(31A+17B) (—cOs[3c]+ 151n[3c])+
60 60 120 120

(A+iB) Cos[6dx]

1 1.
ijos[Bc}+f51n[3c]]+(2A—31'1B)
40 40
Cos|[c] 1 . X .
+—151n[c])51n[2dx]+<6A+11B)
20 20

Cos[c] 1 . .
- —151n[c]) Sin[4dx] +
60 60

VTan[c+dx] (A+BTan[c+dx])

(A+1iB) (iCospc] —ljsin[Sc]) Sin[6dx]
40 40

Problem 193: Result more than twice size of optimal antiderivative.

J A+BTan[c +dXx] q
X

v Tan[c +dx] (a+1’1aTan[c+dx])5/2

Optimal (type 3, 194 leaves, 6 steps):

(l jl_) (A—]lB) Ar‘cTanh[ (1+i) Va +/Tan[c+d x] ]

& 8 a+iaTan[c+dx] <A+]'1B) VTan[c +d Xx]
+
a>/%d 5d (a+iaTan[c+dx])>?
(13A+31iB) VTan[c+dx] (67A-31iB)~/Tan[c+dx]
+
3/2

30ad (a+iaTan[c+dx]) 60a2d+a+iaTan[c+dx]

Result (type 3, 523 leaves):
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(ACos[c+dx] +BSin[c+dx]) (a+1’1aTan[c+dx])5/2 +

1

Sec[c+dx]? (Cos[dx] +iSin[dx])?
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])®>?

Cos[c] 1

((11A+61‘LB) Cos[4dx] - —isSin[c]|+ (17A+21iB) Cos[2dX]
60 60
Cos[c] 1 . ) 1 oo
7+—151n[c]]+(83A+315) (—cOs[3c]+ 151n[3c])+
20 20 120 120

(A+iB) Cos[6dx]

1 1 . ,

— Cos[3c] —-]iSln[3C]] +(-17iA+28)

40 40

Cos|[c] 1 . . .

—+—151n[c]] Sin[2dx] + (-11i A+6B)
20 20

Cos[c]

7Ljsin[c]]sin[4dx]+

60 60

(-iA+B) (LCos[Bc}7Ljsin[3c]]sin[6dx] VTan[c+dx] (A+BTan[c+dx])
40 40

Problem 194: Result more than twice size of optimal antiderivative.

dx

A+BTan[c +dX]
J 5/2

Tan[c+dx]3? (a+iaTan[c+dx])

Optimal (type 3, 240leaves, 7 steps):
(l n i) (A— i B) Ar‘cTanh[ (1+i) Va \[Tan[cedx) ]

8

a+iaTan[c+dX]

a5/2d
A+1B 17A+7 1B
+ +
5d+Tan[c+dx] (a+iaTan[c+dx])>? 3@ad+Tan[c+dx] (a+iaTan[c+dx])>?
151A+41iB (317A+671iB) Va+iaTan[c+dXx]
60a2d+/Tan[c+dx] “/a+iaTan[c+dx] 60 a3d+/Tan[c+dx]

Result (type 3, 603 leaves):
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i (_1+62j(c+dx))

(iA+B) e /e -
1+e21'1(c+dx)

LOg[(ejL (c+dx) 71+621(c+dx) } SEC[C+dX}3/2

(Cos[dx] +1iSin[dx])*? (A+BTan[c+dx]) / 4~/2 d+/ -1+ 2t (cxdx)

e]i(C+dX) <2
(ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx]) 20y
1+e21(c+dx)
1
d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])®>?
) e 3 : Cos[c] 1 . _.
Sec[c+dx]? (Cos[dx] +1iSin[dx]) [(—161A+118)Cos[4dx] 77151n[C]J+
60 60
. Cos[c] 1 .
(-42iA+17B) Cos[2dx] +—151n[c]]+
20 20

1 1
Csc[c] (240ACos([c] +2231iASin[c] -83BSin[c]) [——COS[B c] - —1Sin[3 c]] +
120 120

1 1 .
(-iA+B) Cos[6dx] |— Cos[3c] ——1151n[3c}) + (42A+171iB)

40 40
Cos|[c] 1 . A ) Cos[c] 1 . .
- ——151n[c})51n[2dx}+(16A+11]13) - +—151n[c]]51n[4dx]+
20 20 60 60
. 1 1. .
(A+1iB) (7—Cos[3c} +—151n[3c]]51n[6dx] +2Csc[c] Csc[c+dX]
40 40
1 1, 1 . 1 .
[—1AC05[3c—dx]——1ACos[3c+dx]——ASln[3c—dx}+—A51n[3c+dx]
2 2 2 2

VTan[c+dx] (A+BTan[c+dx])

Problem 195: Result more than twice size of optimal antiderivative.

J A+BTan[c +dXx] 4
X
Tan[c+dx]%?2 (a+1’1aTan[c+dx})5/2

Optimal (type 3, 286 leaves, 8 steps):

(l+ j—) (1A +B) ArcTanh| (i) va W]
8 8 a+iaTan[c+dx] A+1B
N
a*’2d 5dTan[c+dx]*? (a+iaTan[c+dx])>?
89A+39i8B

21A+111B
. _
20a2dTan[c+dx]3¥2+/a+iaTan[c+dx]

30adTan[c+dx]¥2 (a+iaTan[c+dx])*?

(361A+151iB) Va+iaTan[c+dx] (707 1 A-317B) Va+iaTan[c+dx]
+

60a3dTan[c+dx]3/2 60a3d~/Tan[c+dx]

Result (type 3, 701 leaves):
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(]-lAJrB) e—j(—2c+dx)\/eﬁdx \/_1+ezj(c+dx) Log[ej(c+dx)+ _1+ezi(c+dx)]

Sec[c+dx]*? (Cos[dx] +JiSin[dx])5/2 (A+BTan[c+dx]) /

i (*1+@2j (C+dx)>

4-/2 d

A (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])*?| +
1+ @2t (crdX

1

d (ACos[c+dx] +BSin[c+dx]) (a+iaTan[c+dx])®>?

) - 3 . Cos[c] 1 . _.
Sec[c+dx]?* (Cos[dx] +1iSin[dx]) [(21A+161B) Cos[4dx] |- +—1$1n[c])+
60 60
. 7 Cos[c] 7 . .
(11A+61iB) Cos[2dx] —77f151n[c})+
20 20

i Csc[c] (640ACos[c] +2401BCos[c] +3431 ASin[c] —ZZBBSin[c]>

[icOs[ac] + JiSin[3c]] + (A+iB) Cos[6dx] (—lCos[Bc} +ijsin[3c]] +

120 120 40 40
5 2 2, . ) 7 . 7Sin([c]
Csc[c+dx] (77AC05[3c] - *]1ASln[3C]J +(11A+61B) (—lcOs[cJ 77J
3 3 20 20
. ) 1 . Sin[c] .
Sin[2dx] + (21A+ 16 i B) {—nCos[cp JSln[4dX]+
60 60

(A+1iB) (ijaspc] +is:'m[3c}) Sin[6dx] +
40 40

2 3
—Csc[c] Csc[c+dx] (4AC05[3c—dx] +—1BCos[3c-dx] -
3 2

3 3
4ACos[3c+dx] -—1BCos[3c+dx] +41ASin[3c-dx] - —BSin[3c-dx] -
2 2
3
4iASin[3c+dx] + =BSin[3c+dx]||VTan[c+dx] (A+BTan[c+dx])
2

Problem 196: Attempted integration timed out after 120 seconds.

J(a+1‘1aTan[c+dx])1/3 (A+BTan[c+dx]) dx

Optimal (type 3, 201 leaves, 6 steps):

al/? (A-iB) x A3 al/3 (1A +B) ArcTan| a'/2+2%? (ariaTan[cedx]) > ]

— — ﬁal//S +
2 223 22/3 g
a'/? (i A+B) Log[Cos[c+dx]] .
5 92/3 4
3al3 (1A+B) Log[2?a'? - (a+iaTan[c+dx])¥?] 3B (a+iaTan[c+dx])'?

+

2..22/3d d
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Result (type 1, 1leaves):
222

Problem 197: Result unnecessarily involves higher level functions.
JTan[c+dx}2 (a+1’1aTan[c+dx])2/3 (A+BTan[c+dx]) dx

Optimal (type 3, 270 leaves, 8 steps):

a?? (A-iB)x /3 a?/? (1 A+B) ArcTan| a'/2:2/> <ag:§:[c+dxw>1/3]

2213 21/3 ¢
a?3 (iA+B) Log[Cos[c+dx]] 3a*3 (iA+B)Log[2¥3al?- (a+iaTan[c+dx])"?]
2 2173y 2 21/34
})2/3 38Tan[c+dx]2(a+1'LaTan[c+dx}>2/3
8d ' 8d )
3(4iA+B) (a+iaTan[c+dx])®?

9B (a+iaTan[c+dx

20ad

Result (type 5, 109 leaves):

1
——3 (a+iaTan[c+dx])??

40d

N

) 2 5 )
-81A-22B+10 (iA+B) (1+e*! “*dx))2/3Hyper‘geometr‘ic2F1[7, =, =, —e2t(edn ]y

w
w
w

5BSec[c+dx]?+ (8A-2iB) Tan[c+dx]

Problem 198: Result unnecessarily involves higher level functions.

jTan[c+dx] <a+]laTan[C+dX])2/3 (A+BTan[c+dx]) dx

Optimal (type 3, 232 leaves, 7 steps):

a2/ (i A+B) x A3 a?/3 (A-1iB) ArcTan [ at/2:222 (a*”Ta"“*dx”l’/S]

V3 al/?
+ +
2 21/3 21/3d
a?? (A-1iB) Log[Cos[c+dx]] 3a*3 (A-iB)Log[2¥3al?- (a+iaTan[c+dx])"?]
2 21/3d " 2 21/3d "
3A(a+iaTan[c+dx])*? 3iB(a+iaTan[c+dx])>’
2d 5ad

Result (type 5, 120leaves):
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(3 (e“’")”3 (a+iaTan[c+dx])??

N

. 2 5 .
(10A-413-5 (A-iB) (1+e?! (©d9)2 hypergeometric2Fl| =, =, =, —e?! (<4 ]
33 3

4BTan[c +dx] /(zed (Cos [d x] +jSin[dx])2/3)

Problem 199: Result unnecessarily involves higher level functions.

J(a+1‘1aTan[c+dx])2/3 (A+BTan[c+dx]) dx

Optimal (type 3, 202 leaves, 6 steps):

A3 a?/3 (i A+B) ArcTan [ a'/?+22/% (a+i aTan[c:dx])¥/? ]

@ (A-iB)x X V3 al3 .
2 2173 213 ¢
a?? (i A+B) Log[Cos[c+dx]] .
2 gl/34
3a?% (i A+B) Log[21/3a1/3—(a+1‘1aTan[c+dx])1/3] 38(a+1’1aTan[c+dx])2/3
2213d ' 2d

Result (type 5, 96 leaves):
1

72 21/3d

aeu (c+d x) 2/3 , 23 2 2 5 .
3 )] [—ZB+ (1A+B) (1+e? (<9)2 Hypergeometric2Fl[ =, =, =, —e?* (4]

14 @21 (c+dx 3° 3 3

Problem 200: Unable to integrate problem.

JCot[c+dx} (a+iaTan[c+dx])*? (A+BTan[c+dx]) dx

Optimal (type 3, 289 leaves, 11 steps):

2/3 al/3:2 (ariaTan[csdx]) Y3
a2/ (i A+B) x \/3 a?3 AArcTan| ]

V3 al/3
_ . _
2 21/3 d
V3 a3 (A-1iB) ArcTan| a'/2:2> (a+iaTan[c+d x1>1/’3] 23 .
J3 a (A-iB) Log[Cos[c+dx]] )
21/3d 2 21/3d
a?3Alog[Tan[c+dx]] 3a*3Alog[a®?- (a+iaTan[c+dx] )1/3}
+ _
2d 2d
3a%3 (A-1iB) Log[2¥?a'? - (a+iaTan[c+dx])*?]
2 21/3d

Result (type 8, 36 leaves):

JCot[c+dx1 (a+1‘1aTan[c+dx])2/3 (A+BTan[c+dx]) dx
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Problem 201: Unable to integrate problem.

JCot[c+dx}2 (a+1‘1aTan[c+dx])2/3 (A+BTan[c+dx]) dx

Optimal (type 3, 342leaves, 12 steps):

2 (A~ 18 x a?/* (2 A+3B) ArcTan| 222 ‘a*%T:f/L“M 2]

+ —

2 21/3 \/? d

1/3,.52/3 i 1/3
/3 a*3 (i A+B) ArcTan | &2 <"";E”f2“*dx” ]
3 aY/

21/3d 2 21/3d
a*? (21 A+3B) Log[Tan[c+dx]] a?3?(2iA+3B) Log[al/- (a+jaTan[c+dx})1/3]
+ _

6d 2d
3a%3 (1A+B) Log[2?a'? - (a+iaTan[c+dx])¥?] ACot[c+dx] (a+iaTan[c+dx])*?

a?? (i A+B) Log[Cos[c+dx]]

2.213d d
Result (type 8, 38leaves):

JCOt[C+dX]2 (a+iaTan[c+dx])*? (A+BTan[c+dx]) dx

Problem 202: Result unnecessarily involves higher level functions.

J A+BTan[c +dXx] 4
X

a+1’1aTan[c+dx})1/3

Optimal (type 3, 213 leaves, 6 steps):

(A-1iB) x A3 (i A+B) ArcTan [ 227 (a;i?a;z{C+dxw>1/3 }

(iA+B) Log[Cos[c+dx]]
N

4 21/3‘31/3+ 2 21/331/34 i 4 2133134
3 (1A+B) Log[2¥3a'? - (a+iaTan[c+dx])"?] 3 (iA-B)
+
4 . 21/331/3 ¢ 2d (a+iaTan[c+dx])*?

Result (type 5, 142leaves):
1

2i (c+dx) | 2/3
_ 3i e—Zi (c+d x) ae '
4 213ad )

S -2 (A+1B) (142t (90
1_'_e 1 (c+dXx

. . 2 2 5 .
(A*]lB) e21(c+dx) <1+e21(c+dx)>2/3 Hyper‘geometr‘iCZFl[*, S 7e21(c+dx)]
3 3 3

Problem 203: Unable to integrate problem.

dx

A+BTan[c +dX]
J( 2/3

a+iaTan[c+dx])

Optimal (type 3, 213 leaves, 6 steps):
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(A-1iB)x V3 (i A+B) ArcTan[ =2 letaTenlcndx s | (1 A+B) Log[Cos[c+dx]]

- - VR i + +
4 22/3 a2/3 2 22/3 a2/3 d 4 22/3 a2/3 d
3 (iA+B) Log[2¥?a'? - (a+iaTan[c+dx])"?] 3 (iA-B)
+
4 2%/332/3( 4d (a+iaTan[c+dx])*?

Result (type 8, 30 leaves):
J A+BTan[c +dX]
(

a+iaTan[c+dx])*?

Problem 204: Unable to integrate problem.

JTan[c+dx1'" (a+1‘1aTan[c+dx])4 (A+BTan[c+dx]) dx

Optimal (type 5, 290 leaves, 7 steps):

~((2a* (A (64+66m+19m*+2m?) - i B (67+66m+19m>+2m)) Tan[c+dx]*") /
o

d <1+m>

8a* (A-iB) Hypergeometric2F1[1, 1+m, 2+m, i Tan[c+dx]] Tan[c+dx]*"+

(d(1+m) (2+m) (3+m) (4+m))) +

iaBTan[c+dx]™" (a+iaTan[c+dx])>

d (4 +m)

(A(4+m)-iB (7+m)) Tan[c+dx]¥" (a2+ja2Tan[c+dx})2

d(3+m) (4 +m)
(2 (A(4+m?-iB (19+8m+m’)) Tan[c+dx]*™ (a*+ia*Tan[c+dx])) /
(d (2+m) (3+m) (4+m))

Result (type 8, 36 leaves):

JTan[c+dx}'" (a+iaTan[c+dx])* (A+BTan[c+dx]) dx

Problem 205: Unable to integrate problem.
JTan[c+dx}'“ (a+1’1aTan[c+dx])3 (A+BTan[c+dx]) dx
Optimal (type 5, 205 leaves, 6 steps):

a®> (A(15+11m+2m?) - iB (17+11m+2m?)) Tan[c +dx] " 1
- +
d(1+m) (2+m) (3+m) d(1+m>

4a* (A-iB) Hypergeometric2F1[1, 1+m, 2+m, i Tan[c+dx]] Tan[c+dx]*"+
iaBTan[c+dx]im (a+1‘1aTan[c+dx])2
d(3+m) i
(A(3+m)-iB (5+m)) Tan[c+dx]>™ (a®+ia’Tan[c+dx])
d(2+m) (3+m)
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Result (type 8, 36 leaves):

JTan[c+dx}'“ (a+1’1aTan[c+dx])3 (A+BTan[c+dx]) dx

Problem 206: Unable to integrate problem.

JTan[c+dx}'“ (a+1‘1aTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 5, 132 leaves, 5steps):
ia’ (B+ (iA+B) (2+m)) Tan[c+dx]" 1
d(1+m) (2+m) Td(1em)
2a® (A-iB) Hypergeometric2F1[1, 1+m, 2+m, i Tan[c+dx]] Tan[c+dx]*™"+
iBTan[c+dx]™™ (a?+iaTan[c+dx])

d (2+m)

Result (type 8, 36 leaves):

JTan[c+dx}'" (a+1‘1aTan[c+dx])2 (A+BTan[c+dx]) dx

Problem 207: Unable to integrate problem.

JTan[c+dx}'" (a+iaTan[c+dx]) (A+BTan[c+dx]) dx

Optimal (type 5, 70leaves, 3 steps):
iaBTan[c+dx]1m 1
d(1em)  d(1em)
a (A-iB) Hypergeometric2F1[1, 1+m, 2+m, i Tan[c+dx]] Tan[c +d x]

1+m

Result (type 8, 34 leaves):

JTan[c+dx1'" (a+iaTan[c+dx]) (A+BTan[c+dx]) dx

Problem 208: Unable to integrate problem.

JTan[c+dx]"‘ (A+BTan[c+dx]) .
X

a+iaTan[c+dx]

Optimal (type 5, 168 leaves, 6 steps):
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_ 1

2ad (1+m)

(A{1-m)-iB (1+m)) Hypergeometric2F1[1, 1+m, 3+m’ ~Tan[c+dx]?]| Tan[c+dx]* ™+
2 2

;(iA—B) m Hypergeometric2Fi[1, 2+m, 4+m, ~Tan[c+dx]?| Tan[c+dx]>™+

2ad (2+m) 2 2

(A+iB) Tan[c+dx]™m

2d (a+iaTan[c+dx])

Result (type 8, 36 leaves):

JTan[Cerx]’" (A+BTan[c+dx]) 4
X

a+iaTan[c+dx]

Problem 209: Unable to integrate problem.

JTan[Cerx]’" (A+BTan[c+dx]) ;
X

(a+1’1aTan[c+dx])2

Optimal (type 5, 226 leaves, 7 steps):

o
4a*d (1+m)
) . 1+m 3+m
- - -1 + B) p) > = "+
(1-m) (A(1-m) B(1+m)) Hypergeometric2Fi|1 Tan[c+dx]?] Tan[c +dx]*
2 2
(A(2-m) -iBm) Tan[c+dx]*" 1

4a’d (1+iTan[c+dx]) +4a2d<2+m)

) . 2+m 4+m ) )
m(iA(2-m) +Bm) Hypergeometric2F1[1, s , -Tan[c+dx]?| Tan[c+dx]*™+
2 2

(A+iB) Tan[c+dx]1m

4d (a+1’1aTan[c+dx})2

Result (type 8, 36 leaves):

JTan[c+dx]"' (A+BTan[c+dx]) 4
X

(a+iaTan[c+dx])?

Problem 210: Attempted integration timed out after 120 seconds.

JTan[c+dx]"‘ (A+BTan[c+dx]) :
X

(a+iaTan[c+dx])?

Optimal (type 5, 308 leaves, 8 steps):
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1

’m(l—m) (1B (3+m-2m2) A (3-7m+2m?))

. 1+m 3+m ) 1 1
Hyper‘geometr‘1c2F1[1, R , —Tan[c +d X] } Tan[c+dx]""y ————
2 2 242%d (2+m)
) . 2+m 4+m )
(2-m)m (B+iA (5-2m)+2Bm) Hypergeometric2Fi|1, , , -Tan[c+dx]?]
2 2

(A+iB) Tan[c+dx]™"
Tan[c+dx]>™+ +

6d <a+jaTan[c+dx})3

(iB(1-2m)+A(7-2m)) Tan[c+dx]*™ (2-m) (A(5-2m)-i (B+2Bm)) Tan[c+dx]*"

.
24ad(a+1’1aTan[c+dx}>2 24d (a®+ia*Tan[c+dx])

Result (type 1, 1leaves):

PP

Problem 211: Attempted integration timed out after 120 seconds.

JTan[c+dx]"‘ (A+BTan[c+dx]) :
X

(a+iaTan[c+dx])*

Optimal (type 5, 386 leaves, 9 steps):
m———————————(3-4m+m?) (iB(1-m?) -A(1-4m+m?
procprrewel CelLEL VN CLILELVRLICRELELS)

. 1+m 3+m 2 1
Hyper‘geometr‘1c2F1[1, ) , —Tan[c +d x] } Tan[c+dx]* ™"~

2 2
(iB(1+3m-m?) -A(13-7m+m?)) Tan[c+dx]>"

48 a* d (1+J‘1Tan[c+dx}>2
(2-m) (iB(2+2m-m?) -A(8-6m+m?)) Tan[c+dx]*"

+

48a*d (1+1iTan[c+dx])
1

P URILIELE RYCRIRE

. 2+m 4+m ) )
Hypergeometric2F1|[1, s , ~Tan[c+dx]?| Tan[c +dx]?™+
2 2

(A+iB) Tan[c+dx]1m (iB(1-m)+A(5-m)) Tan[c+dx]™"

+

8d(a+iaTan[c+dx])* 24ad(a+1‘1aTan[c+dx])3

Result (type 1, 1leaves):
???

Problem 212: Unable to integrate problem.

JTan[c+dx1'" (a+iaTan[c+dx])”? (A+BTan[c+dx]) dx
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Optimal (type 6, 316 leaves, 9 steps):

1
(4a3 (A-1iB) AppellF1[1+m, =, 1, 2+m, -iTan[c+dx], i Tan[c+dx] |
2

J1+1iTan[c+dx] Tan[c+dx]1*m]/(d (1+m)Va+iaTan[c+dx] )+

)

(2 a’ (2B (19+17m+4m?) + i A (35+34m+8m?) ) HypergeometricZFl[l, -m, 3
2 2

/

22 (21B (4+m) -A (5+2m)) Tan[c+dx]*™~/a+iaTan[c+dx]
(d(3+2m) (5+2m))+ +
d(3+2m) (5+2m)

1+iTan[c+dx]]| (-iTan[c+dx]) "Tan[c+dx]"a+iaTan[c+dXx]

2iaBTan[c+dx]%m (a+JlaTan[c+dx])3/2

d(5+2m)

Result (type 8, 38leaves):

JTan[c+dx}"‘ (a+1‘1aTan[c+dx])5/2 (A+BTan[c+dx]) dx

Problem 213: Unable to integrate problem.

JTan[c+dx}'" (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Optimal (type 6, 227 leaves, 8 steps):
[Zaz (A-1iB) AppellF1[1+m, 1, 1,2+m, -iTan[c+dx], i Tan[c+dXx] |
2

.
d(3+2m)

V1+iTan[c+dx] Tan[c+dx]1*"‘]/(d (1+m) Va+iaTan[c+dx] )+

) X 1 3 ) ) m
2a (B+ (LA+B) (3+2m)) Hyper‘geometr‘1c2F1[;, -m, S’ 1+iTan[c+dx]] (-iTan[c+dx])

2iaBTan[c+dx]*"~/a+iaTan[c+dx]

d(3+2m)

Tan[c+dx]"Va+iaTan[c+dx] +

Result (type 8, 38 leaves):

JTan[c+dx}'" (a+iaTan[c+dx])>? (A+BTan[c+dx]) dx

Problem 214: Unable to integrate problem.

JTan[c+dx1'"\/a+iaTan[c+dx] (A+BTan[c+dx]) dx

Optimal (type 6, 159 leaves, 7 steps):
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1
a(A-iB) AppellF1[1+m, =, 1, 2+m, -iTan[c+dx], i Tan[c+dx]]
2

\/1+1Tan[c+dx] Tan[c+dx]1*"‘]/ (d (1+m) va+iaTan[c+dx] )+

1 1
=2 BHypergeometric2F1[~, -m, —, 1+i Tan[c+dx] | (-iTan[c+dx]) ™"
d

2
Tan[c+dx]"Va+iaTan[c+dx

—IN W

Result (type 8, 38 leaves):

JTan[c+dx}'"\/a+iaTan[c+dx] (A+BTan[c+dx]) dx

Problem 215: Attempted integration timed out after 120 seconds.

JTan[c+dx]"' (A+BTan[c+dx]) 4
X

vJa+iaTan[c+dx]

Optimal (type 6, 214 leaves, 8 steps):
(A+iB) Tan[c+dx]™m

+

dva+iaTan[c+dx]

1
(A-1iB) AppellF1[1+m, —, 1,2+m, -iTan[c+dx], i Tan[c+dx] | ~/1+iTan[c+dx]
2

1
Tan[c+dx}1*’"]/ (Zd (1+m)Va+iaTan[c+dx] |+ —
ad

1
(1A-B) (1+2m) Hypergeometric2F1[ =, -m,
2

(—J‘LTan[c+dx])’"‘Tan[c+dx]"‘\/a+jaTan[

,1+iTan[c+dx]|

N W

(@]

+dx]

Result (type 1, 1leaves):

e

Problem 216: Unable to integrate problem.

JTan[c+dx]"‘ (A+BTan[c+dx]) .
X

(a+iaTan[c+dx])>?

Optimal (type 6, 285 leaves, 9 steps):
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(A+iB) Tan[c+dx]¥m (A(5-4m) -i (B+4Bm)) Tan[c+dx]™"
+ +

6ad+a+iaTan[c+dx]

3d (a+iaTan[c+dx])¥?
1

(A-1iB) AppellFi[1+m, —, 1, 2+m, -iTan[c+dx], i Tan[c+dx] |
2

1
6ad

\/1+1Tan[c+dx] Tan[c+dx]1*"')/ (4ad (1+m)~a+iaTan[c+dx] )+

(1+2m) (B+iA (5-4m) +4Bm) Hyper‘geometr‘icZFl[l, -m, i, 1+iTan[c+dx]]
2 2

(—J‘LTan[c+dx])’mTan[c+dx]"‘\/a+jaTan[c+dx}

Result (type 8, 38leaves):

JTan[c+dx]"‘ (A+BTan[c+dx]) .
X

(a+iaTan[c+dx])>?

Problem 217: Unable to integrate problem.

JTan[Cerx]’" (A+BTan[c+dx]) 4
X

(a+iaTan[c+dx])*?

Optimal (type 6, 363 leaves, 10 steps):
(A+1iB) Tan[c+dx]™" (iB(1-4m)+A(11-4m)) Tan[c+dx]"

]>5/2 i

5d (a+iaTan[c+dx

30ad (a+iaTan[c+dx])>?

(iB(13+12m-16m?) - A (37 -52m+16m?) ) Tan[c +dx] ™"

+

60a2d+/a+iaTan[c+dx]

1
(A-1iB) AppellF1[1+m, —, 1, 2+m, -iTan[c+dx], i Tan[c+dx] |
2

\/1+1Tan[c+dx] Tan[c+dx]1*"')/ (Sazd (1+m)~a+iaTan[c+dx] )+

! (1+2m) (B (13+12m-16m*) + i A (37-52m+16m*)) Hyper‘geometr‘icZFl[l,
60a3d 2

3 ) ) m .
-m, =, 1+iTan[c+dx]] (-iTan[c+dx]) "Tan[c+dx]"+a+iaTan[c+dx]
2

Result (type 8, 38leaves):

JTan[Cerx]’" (A+BTan[c+dx]) 5
X

(a+iaTan[c+dx])®?

Problem 218: Unable to integrate problem.

JTan[c+dx1'" (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 6, 167 leaves, 7 steps):
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1
d (1+m)

(1+iTan[c+dx]) "Tan[c+dx]* " (a+iaTan[c+dx])"+

(A-iB) AppellF1[1+m, 1-n, 1, 2+m, -iTan[c+dx], i Tan[c+dx]]

— 1 BHypergeometric2F1[(1+m, 1-n, 2+m, -1 Tan[c +dx]]
d (1+m>
(1+iTan[c+dx]) "Tan[c+dx]*" (a+iaTan[c+dx])"

Result (type 8, 36 leaves):

JTan[c+dx}'“ (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 219: Unable to integrate problem.

JTan[c+dx}3 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 245 leaves, 6 steps):
2(iBn-A(3+n)) (a+iaTan[c+dx])" 1

dn (2+n) (3+n) " 2dn
(A-1iB) Hypergeometric2F1[1, n, 1+n, 1 (1+iTan[c+dx])]| (a+iaTan[c+dx])"-
2

(iBn-A(3+n)) Tan[c+dx]? (a+iaTan[c+dx])"
d (2+n) (3+n)

+

BTan[c+dx]® (a+iaTan[c+dx])" (An(3+n)-iB (6+3n+n?)) <a+iaTan[c+dx1)1*”

d(3+n) ad (1+n) (2+n) (3+n)

Result (type 8, 36 leaves):

JTan[c+dx13 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 220: Unable to integrate problem.

JTan[c+dx}2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 164 leaves, 5steps):
2B (a+iaTan[c+dx])" 1

N
dn (2+n) 2dn
1
(i A+B) Hypergeometric2F1[1, n, 1+n, — (1+iTan[c+dx])]| (a+iaTan[c+dx])"+
2
BTan[c+dx]? (a+iaTan[c+dx])" (Bn+iA (2+n)) (a+JlaTan[c+dx])1+”
d(2+n) ad(1+n) (2+n)

Result (type 8, 36 leaves):
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JTan[c+dx}2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 221: Result more than twice size of optimal antiderivative.

JTan[c+dx} (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 111 leaves, 4 steps):
Afla+iaTan[c+dx])" 1

dn 72dn
(A-iB) Hypergeometric2F1[1, n, 1+n, 1 (1+iTan[c+dx])]| (a+iaTan[c+dx])"-
2

iB <a+jaTan[c+dx})1*”

ad (1+n)

Result (type 5, 295 leaves):

i (c+dXx) n : 21 (c+d x+dnx)
271+nefzidnx<ej1dx>n et o 2iBe”” 7T +1
1+e21’1(c+dx) (1+QZJ'L(C+dX)> (1+n) n
. ) . 1
(A+iB) 147X (142! (¢19%)) " Hypergeometric2F1[n, 2+n, 1+n, —e?* (¢4X)
2+n

(A-iB) et 2erd@mx) (7, g2 (c+dX)) " Hypergeometric2F1[2+n, 2+n, 3+n, —e?! (4] ]

/

Sec[c+dx]*" (Cos[dx] +1iSin[dx]) " (a+iaTan[c+dx])" (A+BTan[c+dx])

(d (ACos[c+dx] +BSin[c+dx]))

Problem 222: Result more than twice size of optimal antiderivative.

J(aﬂiaTan[Cerx])” (A+BTan[c+dx]) dx

Optimal (type 5, 78leaves, 3 steps):
B(a+1‘1aTan[c+dx])" 1

dn 72dn

(i A+B) Hypergeometric2F1[1, n, 1+n, — (1+iTan[c+dx])]| (a+iaTan[c+dx])"

1
2
Result (type 5, 171 leaves):

1

dn (1+n)

1 (c+dXx)

1+ i € " .
210 (i) (—1+e21<c+dx>] ((-iAB) (1+n) -

i (A-iB) e (<9 (1+e?" (<9)"nHypergeometric2F1[1+n, 1+n, 2+n, —e*’ (<40 ])
Sec[c+dx] ™" (Cos[dx] +iSin[dx]) " (a+iaTan[c+dx])"
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Problem 223: Unable to integrate problem.

JCot[c+dx} (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 97 leaves, 5steps):

p (A-1iB) Hypergeometric2F1[1, n, 1+n, l(1+]'1Tan[c+dx])] (a+iaTan[c+dx])"-
2dn 2

1
——AHypergeometric2F1[1, n, 1+n, 1+iTan[c+dx]] (a+iaTan[c+dx])"
dn

Result (type 8, 34 leaves):

JCot[c+dx1 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 224: Unable to integrate problem.

JCOt[CdeXJZ (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 131 leaves, 6 steps):
ACot[c+dx] (a+iaTan[c+dx])" 1

- +

d 2dn

(iA+B) Hypergeometric2F1[1, n, 1+n, 1 (1+J’1Tan[c+dx}” (a+iaTan[c+dx])"-
2

1
— (B+1iAn) Hypergeometric2F1[1, n, 1+n, 1+iTan[c+dx]] (a+iaTan[c+dx])"
dn

Result (type 8, 36 leaves):

JCOt[CerX}Z (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 225: Unable to integrate problem.

JCot[c+dx13 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 5, 185leaves, 7 steps):

(2B+iAn) Cot[c+dx] (a+iaTan[c+dx])" ACot[c+dx]?(a+iaTan[c+dx])" 1

2d 2d 2dn

(A-iB) Hypergeometric2F1[1, n,1+n,l(1+iTan[c+dx}H (a+iaTan[c+dx])"- y
2 2dn

(2iBn-A (2-n+n?)) Hypergeometric2F1[1, n, 1+n, 1+iTan[c+dx]] (a+iaTan[c+dx])"

Result (type 8, 36 leaves):

jCot[c+dx}3 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx
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Problem 226: Unable to integrate problem.

JTan[c+dx]5/2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 6, 383 leaves, 11 steps):
-((2 (2iAn (5+2n) +B (15+10n+4n?)) v/Tan[c+dx] (a+iaTan[c+dx])")/

(d(1+2n) (3+2n) (5+2n)))+§

1 3
2 (iA+B) AppellF1[—, 1-n, 1, =, -iTan[c+dx], i Tan[c+dx] |
2 2

(1+iTan[c+dx]) "VTan[c+dx] (a+iaTan[c+dx])"-
3

2(4Bn (9+8n+2n%) +iA(15+36n+32n>+8n°)) Hyper‘geometr‘icZFl[l, 1-n, =,
2 2

~iTan[c+dx] | (1+iTan[c+dx]) "~ Tan[c+dx] (a+iaTan[c+dx})"]/

(d (1+2n) (3+2n) (5+2n)) 72(21’1Bn—A(5+2n))Tan[c+dx}3/2 (a+;1aTan[c+c|x])”+
d(3+2n) (5+2n)

2BTan[c+dx]*2 (a+iaTan[c+dx])"

d(5+2n)

Result (type 8, 38leaves):

JTan[c+dx}5/2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 227: Unable to integrate problem.

JTan[c+dx}3/2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 6, 291 leaves, 10 steps):
2(2iBn-A(3+2n))~/Tan[c+dx] (a+iaTan[c+dx])"

d(1+2n) (3+2n)

1 1 3
=2 (A-1iB) AppellF1|~, 1-n,1, =, -iTan[c+dx], i Tan[c+dx] |
d 2 2

(1+iTan[c+dx]) "VTan[c+dx] (a+iaTan[c+dx])"+

. 1 3
2 (2An (3+2n)-iB (3+6n+4n?)) Hypergeometric2F1[~, 1-n, —, -i Tan[c+dx] |
2 2

(1+iTan[c+dx]) "/ Tan[c+dx] (a+iaTan[c+dx])”)/

2BTan[c+dx]*? (a+iaTan[c+dx])"

(d(1+2n) (3+2n)) + a(3+20)

Result (type 8, 38 leaves):
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JTan[c+dx]3/2 (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 228: Unable to integrate problem.
J\/Tan[c+dx} (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Optimal (type 6, 215leaves, 9 steps):
2B+/Tan[c+dx] (a+iaTan[c+dx])"

1
d(1+2n) d

1 3
2 (iA+B) AppellFl][ =, 1-n, 1, =, -iTan[c+dx], i Tan[c+dx] |
2 2

1
d(1+2n)

(1+iTan[c+dx]) "+/Tan[c+dx] (a+iaTan[c+dx])"+

) X 1 3
2 (2Bn+iA(1+2n)) Hyper‘geometr‘1c2F1[;, 1-n, N
d

(1+iTan[c+dx]) "vTan[c+dx] (a+iaTan[c+dx])"

, ~iTan[c+dx] |

Result (type 8, 38leaves):
J\/Tan[c+dx} (a+iaTan[c+dx])" (A+BTan[c+dx]) dx

Problem 229: Unable to integrate problem.

(a+iaTan[c+dx])" (A+BTan[c+dx])
J dx

v/ Tan[c +dx]
Optimal (type 6, 158 leaves, 8 steps):
1 ) 1 3 ) ) ) n
=2 (A-1iB) AppellF1[~, 1-n,1, =, -iTan[c+dx], i Tan[c+dx]]| (1+1iTan[c+dx])
d 2 2
. n 1_. . 1 3 .
v Tan[c +dXx] (a+1aTan[c+dx]) + —ZJLBHypergeometrchFl[—, 1-n, —, —1Tan[c+dx]}
d

2 2
(1+iTan[c+dx]) "vTan[c+dx] (a+iaTan[c+dx])"

Result (type 8, 38leaves):

(aviaTan[c+dx])" (A+BTan[c+dx])
J dx

v Tan[c +dx]

Problem 230: Unable to integrate problem.

J(aﬂiaTan[Cerx})” (A+BTan[c+dx]) ;
X

Tan[c+dx]3/?

Optimal (type 6, 194 leaves, 9 steps):
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2A (a+iaTan[c+dx])" 1 1 3
- + =2 (iA+B) AppellFl[ =, 1-n,1, =, -iTan[c+dx], i Tan[c+dx] |

d+/Tan[c+dx] d 2 2
(1+iTan[c+dx]) "+/Tan[c+dx] (a+iaTan[c+dx])"-

32 i A (1-2n) Hypergeometric2F1|

3
,1-n, =, -iTan[c+dx]]
2

(1+iTan[c+dx]) "vTan[c+dx] (a+iaTan[c+dx])"

N |

Result (type 8, 38leaves):

(a+iaTan[c+dx])" (A+BTan[c+dx])
J dx

Tan[c +d x]3/?

Problem 231: Unable to integrate problem.

(a+iaTan[c+dx])" (A+BTan[c+dx])
J dx

Tan[c +d x]°/?

Optimal (type 6, 247 leaves, 10 steps):
2A (a+iaTan[c+dx])" 2 (3B+2iAn) (a+iaTan[c+dx])"

3dTan[c+dx]3/? 3d+/Tan[c+dx]
1 1 3
=2 (A-iB) AppellF1[~, 1-n, 1, =, -iTan[c+dx], i Tan[c+dx]]
d 2 2
. -n . n 1
(1+iTan[c+dx]) "vTan[c+dx] (a+iaTan[c+dx])"-—

3d

) . 1 3
2(1-2n) (3iB-2An) Hyper‘geometr‘1c2F1[;, 1-n, N
X

(1+iTan[c+dx]) "+/Tan[c+dx] (a+iaTan[c+dx])"

, —iTan[c+dx] |

Result (type 8, 38leaves):

(a+iaTan[c+dx])" (A+BTan[c+dx])
J dx

Tan[c +d x]°/?
Problem 240: Result more than twice size of optimal antiderivative.

JTan[c+dx}2 (a+bTan[c+dx])2 (A+BTan[c+dx]) dx

Optimal (type 3, 148 leaves, 5steps):

(a2 A-Ab?-2abB) (2aAb+a?B-b?B) Log[Cos[c+dx]] b (Ab+aB) Tan[c+dx]
-|a - -2a X + _ B

d d
B(a+bTan[c+dx1)2 (4Ab-aB) (a+bTan[c+dx])3 BTan[c +dx] (a+bTan[c+dx])3
+ +
2d 12 b2%d 4bd

Result (type 3, 560 leaves):
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((2aAb+azB 2b%B) Cos[c+dX] (a+bTan[c+dx})2(A+BTan[c+dx]))/
( (acCos[ c+dx}+bSin[c+dx])2<ACos[c+dx]+BSin[c+dx]))f
((a A-Ab*-2abB) (c+dx] Cos[c+dx}3(a+bTan[c+dx])2(A+BTan[c+dx}))/
( (acCos[ c+dx]+bSin[c+dx])2(ACos[c+dx]+BSin[c+dx]))+
((2aAb+a B-b”B) Cos[c+dx]>Log[Cos[c+dx]] (a+bTan[c+dx})2(A+BTan[c+dx]))/
( (acCos| c+dx]+bSin[c+dx})2(ACos[c+dx}+BSin[c+dx]))+

b2BSec[c+dx] (a+bTan[c+dx])® (A+BTan[c+dx])

+

4d (acCos[c+dx] +bSin[c+dx1)2 (ACos[c+dx] +BSin[c+dx])

(Cos[c+dx]2 (3a®Asin[c+dx] -4Ab*Sin[c+dx] -8abBSin[c+dx]) (a+bTan[c+dx}>2
(A+BTan[c+dx]))/(3d (aCos[c+dx] +bSin[c+dx])2 (AcCos[c+dx] +BSin[c+dx])) +

((Abzsin[c+dx] +2abBSin[c+dx]) (a+bTan[c+dx])? (A+BTan[c+dx]))/

(3d (aCos[c+dx] +bSin[c+dx])2 (ACos[c+dx] +BSin[c+dx]))

Problem 247: Result more than twice size of optimal antiderivative.

JCo‘c[c+dx15 (a+bTan[c+dx1)2 (A+BTan[c+dx]) dx

Optimal (type 3, 151 leaves, 6 steps):
(b?B-a (2Ab+aB)) Cot[c+dx] (a?A-Ab?-2abB) Cot[c+dx]?

(2aAb+a’B-b’B) x - +
d 2d
a(2Ab+aB) Cot[c+dx]® a2AcCot[c+dx]* (azA—Abz—ZabB) Log[Sin[c+dx]]
- +
3d 4d d

Result (type 3, 561 leaves):
((72aAbCos[c+dx] -a’BCos[c+dx]) <b+aCot[c+dx})2 (B+ACot[c+dx]))/
(3d (aCos[c+dx] +bSin[c+dx])? (ACos[c+dx] +BSin[c+dx])) -

a?A (b+aCot[c+dx])? (B+ACot[c+dx]) Csc[c+dX]

+

4d(aCos[c+dx]+bSin[c+dx1)2(ACos[c+dx}+BSin[c+dx])

((ZaZA—AbZ—ZabB) (b+aCot[c+dx])2(B+ACot[c+dx])Sin[c+dx])/

(Zd(aCos[c+dx}+bSin[c+dx])2(ACos[c+dx]+BSin[c+dx]))+

((8aAbCos[c+dx]+4a2BCos[c+dx]73bZBCos[c+dx}>
(b+aCot[c+dx])2(B+ACot[c+dx])Sin[c+dx]2)/

( (acCos[ c+dx}+bSin[c+dx])2(ACos[c+dx]+BSin[c+dx]))+

(( 2aAb+a’B-b?B) (c+dx) (b+aCot[c+dx])2(B+ACot[c+dx}>Sin[c+dx]3)/

( (acCos| c+dx]+bSin[c+dx})2(ACos[c+dx}+BSin[c+dx]))+

((a A-Ab2-2abB) (b+aCot[c+dx])2(B+ACot[c+dx]>Log[Sin[c+dx}]Sin[c+dx]3)/

( (acCosT c+dx]+bSin[c+dx1)2(ACos[c+dx}+BSin[c+dx]))
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Problem 248: Result more than twice size of optimal antiderivative.

JTan[c+dx}2 (a+bTan[c+dx])3 (A+BTan[c+dx]) dx

Optimal (type 3, 201 leaves, 6 steps):

3a2Ab-Ab3+a*B-3ab?B) Log[Cos[c+dx]]
—<a3A—3aAb2—3a2bB+b3B)x+( ) -

d
b(2aAb+a’B-b?B) Tan[c+dx] (Ab+aB) (a+bTan[c+dx])2 B(aerTan[Cerx})3
- - +
d 2d 3d
(5Ab-aB) (a+bTan[c+dx])4 BTan[c +d X] (a+bTan[c+dx])4

+

20b2d 5bd

Result (type 3, 680 leaves):
((BazAb—Ab3+a3B—3asz) Cos[c+dx]*
Log[Cos[c+dx]] (a+bTan[c+dx])3 (A+BTan[c+dx]))/
(d (aCos[c+dx] +bSin[c+dx])> (ACos[c+dx] +BSin[c+dx])) +

(1/(240d (acCos[c+dx] +bSin[c+dx])3 (ACos[c+dx] +BSin[c+dx1)))

Sec[c+dx] (270a*AbCos[c+dx] -120Ab> Cos[c+dx] +90a’BCos[c+dx] -
360 ab’BCos[c+dx] -150a’A (c+dx) Cos[c+dx] +458aAb* (c+dx) Cos[c+dx] +
450a’bB (c+dx) Cos[c+dx] -158b>B (c+dx) Cos[c+dx] +98a*AbCos[3 (c+dx)] -
60 Ab®Cos|[3 (c+dx)| +30a*BCos|3 (c+dx)|-180ab’®BCos|3 (c+dx)]| -
758’ A (c+dx) Cos[3 (c+dx) ]| +225aAb> (c+dx) Cos[3 (c+dx) |+
225a’bB (c+dx) Cos[3 (c+dx)|-75b>B (c+dx) Cos[3 (c+dx) | -
15a°A (c+dx) Cos[5 (c+dx) | +45aAb® (c+dx) Cos[5 (c+dx)] +
452’bB (c+dx) Cos[5 (c+dx)| -15b>B (c+dx) Cos[5 (c+dx) |+
30a®ASin[c+dx] -60aAb®Sin[c+dx] -60a2bBSin[c+dx] +50b3>BSin[c+dx] +
452*ASin[3 (c+dx)| -120aAb*Sin[3 (c+dx)|-120a’bBSin|3 (c+dX) | +
25b°BSin|3 (c+dx)| +15a*>ASin[5 (c+dx)| -66aAb’Sin[5 (c+dx)] -
60a2bBSin[5 (c+dx)] +23b>BSin[5 (c+dx)]) (a+bTan[c+dx])> (A+BTan[c+dx])

Problem 249: Result more than twice size of optimal antiderivative.

JTan[c+dx} (a+bTan[c+dx])® (A+BTan[c+dx]) dx

Optimal (type 3, 165leaves, 5 steps):
-(3a*Ab-Ab*+a’B-3ab’B) x-
(a>A-3aAb?-3a’bB+b3>B) Log[Cos[c+dx]] b (a?A-Ab>-2abB) Tan[c+dx]

+ +
d d
(aA-bB) (a+bTan[c+dx])® A(a+bTan[c+dx])®> B (a+bTan[c+dx])*
+ +
2d 3d 4bd

Result (type 3, 600 leaves):
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b3 B (a+bTan[c+dx])3 (A+BTan[c+dx])

4d(aCos[c+dx}+bSin[c+dx])3<ACos[c+dx]+BSin[c+dx]) i
(b(—3aAb73a2B+2b2B) Cos[c+dx}2(a+bTan[c+dx})3<A+BTan[c+dx]))/
(Zd(aCos[c+dx}+bSin[c+dx])3<ACos[c+dx]+BSin[c+dx]))—

((33 Ab-Ab’+a’B-3ab’B) (c+dx) Cos[c+dx]4(a+bTan[c+dx])3(A+BTan[c+dx]))/
( (acCos| c+dx]+bSin[c+dx})3(ACos[c+dx}+BSin[c+dx]))+
(( a*A+3aAb’>+3a’bB-b>B) Cos[c+dx]*Log[Cos[c+dx]] <a+bTan[c+dx1>3

(A+BTan[c+dx]))/(d (aCos[c+dx]+bSin[c+dx])3(ACos[c+dx}+BSin[c+dx]))+

(Cos[c+dx]3(9a2AbSin[c+dx]—4Ab3Sin[c+dx]+3a3BSin[c+dx]—12aszSin[c+dx])

(a+bTan[c+dx])3(A+BTan[c+dx]))/
(Bd(aCos[c+dx}+bSin[c+dx])3<ACos[c+dx]+BSin[c+dx]))+

(Cos[c+dx] (Ab’>Sin[c+dx] +3ab’BSin[c+dx]) (a+bTan[c+dx])3(A+BTan[c+dx]))/

(Bd(aCos[c+dx}+bSin[c+dx])3<ACos[c+dx]+BSin[c+dx]))

Problem 255: Result more than twice size of optimal antiderivative.
JCOt[CerX}S (a+bTan[c+dx})3 (A+BTan[c+dx]) dx

Optimal (type 3, 191 leaves, 6 steps):
(3a?Ab-Ab’+a*B-3ab?B) Cot[c+dx]

(3a®Ab-Ab’>+a’B-3ab*B) x+ +
d
a(2a’A-5Ab?-6abB) Cot[c+dx]? a?(3Ab+2aB) Cot[c+dx]?
- +
4d 6d
(a>A-3aAb’>-3a’bB+b3>B) Log[Sin[c+dx]] aACot[c+dx]* (a+bTan[c+dx})2
d 4d

Result (type 3, 598 leaves):
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—((a3A(b+aCot[c+dx}>3(B+ACot[c+dx]))/
(4d(aCos[c+dx}+bSin[c+dx])3(ACos[c+dx]+BSin[c+dx])))+
(( 3a’AbCos[c+dx] -a’BCos[c+dx]) (b+aCot[c+dx])3 (B+ACot[c+dx]) Sin[c+dx])/
( (acCos[ c+dx}+bSin[c+dx])3(ACos[c+dx]+BSin[c+dx]))+
( (2a A-3Ab>-3abB) (b+aCot[c+dx])> (B+ACot[c+dx])Sin[c+dx}2>/
(Zd(aCos[c+dx}+bSin[c+dx])3<ACos[c+dx]+BSin[c+dx]))+
((lzaZAbCos[c+dx]—3Ab3Cos[c+dx}+4a3BCos[c+dx}79aszCos[c+dx])
(b+aCot[c+dx])3(B+ACot[c+dx])Sin[c+dx]3)/
(3 (acCos[ c+dx}+bSin[c+dx])3(ACos[c+dx]+BSin[c+dx]))+
((3a Ab-Ab*+a*B-3ab?B) (c+dx) (b+aCot{c+dx])> (B+ACot[c+dx])Sin[c+dx}4>/
( (acCos| c+dx]+bSin[c+dx})3(ACos[c+dx}+BSin[c+dx]))+
((a A-3aAb>-3a2bB+b>B) (b+aCotc+dx])? (B+ACot c+dx]) Log[Sin[c+dx]]

Sln[c+de4)/(d (aCos[c+dx] +bSin[c+dx])3 (ACos[c+dx] +BSin[c+dx}))

Problem 256: Result more than twice size of optimal antiderivative.

JCo‘c[c+dx}6 (a+bTan[c+dx])® (A+BTan[c+dx]) dx

Optimal (type 3, 233 leaves, 7 steps):
-(a®A-3aAb>-3a°bB+b’B) x-
(a>A-3aAb’-3a’bB+b*B) Cot[c+dx] (3a?Ab-Ab’+a*B-3ab?B) Cot[c+dx]?

+ +
d 2d
a(5a®A-12Ab?-15abB) Cot[c+dx]® a?(7Ab+5aB) Cot[c+dx]*
- +
15d 20d
(3a2Ab-Ab*+a*B-3ab?B) Log[Sin[c+dx]] aACot[c+dx]® <a+bTan[c+dx1>2
d 5d

Result (type 3, 680 leaves):
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((BazAb—Ab3+a3B—3asz) (b+aCot[c+dx])3 (B+ACot[c+dx]) Log[Sin[c+dx]]
Sin[c+dx]4)/(d (aCos[c+dx] +bSin[c+dx])3 (ACos[c+dx] +BSin[c+dx})) +
(1/(240d (aCos[c+dx] +bSin[c+dx])3 (ACos[c+dx] +BSin[c+dx})))

(b+acCot[c+dx])® (B+ACot[c+dx]) Csclc+dx]
(-50a*ACos[c+dx] +60aAb’Cos[c+dx] +68a’bBCos[c+dx] -
30b>BCos[c+dx] +25a>ACos|3 (c+dx)|-120aAb’>Cos[3 (c+dX) | -
126a’bBCos|3 (c+dx) | +45b°BCos[3 (c+dx)|-23a*ACos[5 (c+dx) ]|+
60 aAb’Cos[5 (c+dx)| +60a’bBCos[5 (c+dx)] -15b’BCos[5 (c+dx) ]+
360 a2 AbSin[c+dx] -990Ab3Sin[c+dx] +120a*>BSin[c+dx] -
270 ab?*BSin[c+dx] -150a*A (c+dx) Sin[c+dx] +450aAb® (c+dx) Sin[c+dx] +
450a’bB (c+dx) Sin[c+dx] -158b*>B (c+dx) Sin[c+dx] -180a’AbSin|3 (c+dX) | +
30Ab’Sin[3 (c+dx)] -60a’BSin[3 (c+dx)]|+90ab?BSin[3 (c+dx)] +
75a°A (c+dx) Sin[3 (c+dx) ] -225aAb? (c+dx) Sin[3 (c+dx) | -
225a’bB (c+dx) Sin[3 (c+dx)| +75b>B (c+dx) Sin[3 (c+dX) | -
15a3A(c+dx) Sin[S <c+dx)] +45aAb? (c+dx) Sin[S (c+dx” +
45a’bB (c+dx) Sin[5 (c+dx) ]| -15b°B (c+dx) Sin[5 (c+dx)])

Problem 257: Result more than twice size of optimal antiderivative.

JTan[c+dx}2 (a+bTan[c+dx])4 (A+BTan[c+dx]) dx

Optimal (type 3, 263 leaves, 7 steps):
-(a*A-6a*Ab’>+Ab*-4a’bB+4ab’B) x+
(4a*Ab-4aAb’+a*B-6a2b?B+b*B) Log[Cos[c+dx]]
d
b(3a?Ab-Ab*+a’B-3ab?B) Tan[c+dx] (2aAb+a’B-b?B) (a+bTan[c+dx])2
d ) 2d
(Ab+aB) (a+bTan[c+dx])® B (a+bTan[c+dx])*
3d ) 4d '
(6Ab-aB) (a+bTan[c+dx])® BTan[c+dx] (a+bTan[c+dx])®

+

30b%d 6bd

Result (type 3, 958 leaves):
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((4a3Ab—4aAb3+a4B—6a2bZB+b4B>
Cos[c+dx]°Log[Cos[c+dX]] (a+bTan[c+dx])4 (A+BTan[c+dx]))/
(d (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx])) +

(1/(480d (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx})))

Sec[c+dx] (360a*Ab-480aAb’>+90a*B-720a’b*B+170b*B-150a*A (c+dx) +
900 a’> Ab? (c+dx) -150Ab* (c+dx) +600a’bB (c+dx) -600ab’B (c+dx) +
480a°AbCos|2 (c+dx)|-720aAb’Cos[2 (c+dx)] +120a*BCos[2 (c+dx)] -
1080 a> b’ B Cos[2 (c+dx) | +180b*BCos[2 (c+dx) | -225a*A (c+dx) Cos[2 (c+dx) | +
1350 a2 Ab? (c+dx) Cos[2 (c+dx)] -225Ab* (c+dx) Cos[2 (c+dX) ]|+
900a*bB (c+dx) Cos[2 (c+dx)|-96@ab’>B (c+dx) Cos[2 (c+dx)] +
120a*AbCos[4 (c+dx) | -240aAb’Cos[4 (c+dx) | +30a*BCos[4 (c+dx)] -

360 a2 b? B Cos [4 (c+dx)] +90b*BCos [4 (c+dx” -90a*A (c+dx) Cos[4(c+dx)] +
5403’ Ab? (c+dx) Cos[4 (c+dx) ] -90Ab* (c+dx) Cos[4 (c+dx)] +

3602’ bB (c+dx) Cos[4 (c+dx)|-360ab’B (c+dx) Cos[4 (c+dx)] -

15a*A (c+dx) Cos[6 (c+dx) | +90a?Ab? (c+dx) Cos[6 (c+dx) | -

15Ab* (c+dx) Cos[6 (c+dx) | +6@0a’bB (c+dx) Cos[6 (c+dx)] -

60ab’>B (c+dx) Cos[6 (c+dx)]+75a*ASin[2 (c+dx)]|-360a>Ab>Sin[2 (c+dx)] +
75Ab*Sin[2 (c+dx) | -240a*bBSin[2 (c+dx)] +308ab>BSin[2 (c+dx)] +
60a*ASin[4 (c+dx)| -360a*Ab?Sin[4 (c+dx)| +48Ab*Sin[4 (c+dx)] -
2402°bBSin[4 (c+dx) | +192ab*BSin[4 (c+dx) ]| +15a*ASin[6 (c+dx)] -
1202’ Ab’>Sin[6 (c+dx)| +23Ab*Sin[6 (c+dx)| -86a*bBSin[6 (c+dx)] +
92ab’BSin[6 (c+dx)]) (a+bTan[c+dx])* (A+BTan[c+dx])

Problem 258: Result more than twice size of optimal antiderivative.

JTan[c+dx} (a+bTan[c+dx1)4 (A+BTan[c+dx]) dx

Optimal (type 3, 226 leaves, 6 steps):
-(4a*Ab-4aAb’>+a*B-6a’b>B+b*B) x-
(a*A-6a*Ab2+Ab*-4a°bB+4ab>B) Log[Cos[c+dx]]

+

d
b(a®A-3aAb?-3a2bB+b>B) Tan[c+dx] (a’A-Ab’>-2abB) (a+bTan[c+dx})2
d ' 2d '
(aA-bB) (a+bTan[c+dx])®> A(a+bTan[c+dx])* B(a+bTan[c+dx])°
3d " 4d : S5bd

Result (type 3, 803 leaves):
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((—a4A+6a2Ab2—Ab4+4a3bB—4ab3B)
Cos[c+dx]°Log[Cos[c+dX]] (a+bTan[c+dx])4 (A+BTan[c+dx]))/
(d (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx])) +

(1/(240d (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx})))
(540a®Ab*Cos[c+dx] -120Ab*Cos[c+dx] +360a>bBCos[c+dx] -
480ab’BCos[c+dx] -608a’Ab (c+dx) Cos[c+dx]+608aAb® (c+dx) Cos[c+dx] -
150a*B (c+dx) Cos[c+dx] +900a’b?B (c+dx) Cos[c+dx] -
158 b*B (c+dx) Cos[c+dx] +180a’Ab>Cos[3 (c+dx)| -60Ab*Cos[3 (c+dx)] +
120a*bBCos[3 (c+dx)| -240ab*BCos[3 (c+dx)|-300a*Ab (c+dx) Cos[3 (c+dx)]+
300 aAb’ (c+dx) Cos[3 (c+dx)|-75a%B (c+dx) Cos[3 (c+dx)]+
450a>b”B (c+dx) Cos[3 (c+dx)]|-75b%*B (c+dx) Cos[3 (c+dx)] -
60a*Ab (c+dx) Cos |5 (c+dx)] +60aAb’ (c+dx) Cos |5 (c+dx)] -
15a*B (c+dx) Cos[5 (c+dx) | +90a?b?B (c+dx) Cos[5 (c+dx)]| -
15b*B (c+dx) Cos[5 (c+dx) | +120a*AbSin[c+dx] -80aAb*Sin[c+dx] +
30a*BSin[c+dx] -120a*b?BSin[c+dx] +50b*BSin[c+dx] +188a*AbSin|[3 (c+dx)] -
166aAb>Sin[3 (c+dx) | +45a*BSin[3 (c+dx)| -240a?b?>BSin[3 (c+dx) | +
25b*BSin|3 (c+dx)| +60a*AbSin[5 (c+dx) | -80aAb*Sin[5 (c+dx) |+
15a*BSin|5 (c+dx) | -120a*b?>BSin[5 (c+dx) | +23b*BSin[5 (c+dx)])
(a+bTan[c+dx])* (A+BTan[c+dx])

Problem 259: Result more than twice size of optimal antiderivative.

J(a+bTan[c+dx])4 (A+BTan[c+dx]) dx

Optimal (type 3, 202 leaves, 5 steps):
(a*A-6a’Ab>+Ab*-4a’bB+4ab’B) x -
(4a3Ab—4aAb3+a4B—6a2sz+b4B) Log[Cos[c+dx]]
d
b(3a?Ab-Ab*+a’B-3ab?B) Tan[c+dx] (2aAb+a’B-b’B) (a+bTan[c+dx])2
+ +
d 2d

Ab+aB) (a+bTan[c+dx] > 0B a+bTan[c+dx] 4
+

3d 4d

+

Result (type 3, 626 leaves):
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b*B Cos[c +dX] (a+bTan[c+dx})4 (A+BTan[c+dx])

4d (aCos[c+dx] +bSin[c+dx])4 (ACos[c+dx] +BSin[c+dx]) i

(b2 (-2aAb-3a?B+b?B) Cos[c+dx]? (a+bTan[c+dx])* (A+BTan[c+dx}>)/
(d (aCos[c+dx] +bSin[c+dx])* (AcCos[c+dx] +BSin[c+dx])) +
((a4A—6a2Ab2+Ab4—4a3bB+4ab3B) (c+dx) Cos[c+dx]® (a+bTan[c+dx])4

(A+BTan[c+dx]))/(d (aCos[c+dx] +bSin[c+dx])4 (ACos[c+dx] +BSin[c+dx])

+

F

((—4a3Ab+4aAb3—a4B+6a2bZB—b4B) Cos[c+dx]®Log[Cos[c+dx]] (a+bTan[c+dx])
(A+BTan[c+dx]))/(d (aCos[c+dx]+bSin[c+dx])4(ACos[c+dx}+BSin[c+dx]))+
(2Cos[c+dx]4(9a2AbZSin[c+dx]—2Ab4Sin[c+dx}+6a3bBSin[c+dx}—
8ab’BsSin[c+dx]) (a+bTan[c+dx])4(A+BTan[c+dx]))/
(Bd(aCos[c+dx}+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx]))+
(Cos[c+dx]2 (Ab*Sin[c+dx] +4ab*BSin[c+dx]) (a+bTan[c+dx])* (A+BTan[c+dx]))/
(Bd(aCos[c+dx}+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx]))

Problem 260: Result more than twice size of optimal antiderivative.

JCOt[CerX] (a+bTan[c+dx})4 (A+BTan[c+dx]) dx

Optimal (type 3, 172leaves, 6 steps):
b (6a2Ab-Ab*>+4a>B-4ab?B) Log[C d
(4a’Ab-4aAb’+a*B-6a’b’B+b*B) x- (62 the 2 ) Log[Cos[c+dx]] +
d

a*Alog[Sin[c+dx]] b?(3aAb+3a2B-b?B) Tan[c+dx]
+ +

d d
b (Ab+2aB) (a+bTan[c:+dx})2 bB (a+bTan[c+dx])3

+

2d 3d

Result (type 3, 590 leaves):
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b*> (Ab+4aB) Cos[c+dx]? (a+bTan[c+dx])4 (A+BTan[c+dx])

+

2d(aCos[c+dx}+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx])
((4a3Ab—4aAb3+a4B—6a2sz+b4B) (c+dx) Cos[c+dx15(a+bTan[c+dx])4
(A+BTan[c+dx])>/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx}+BSin[c+dx]))+
((—GaZAb2+Ab4—4a3bB+4ab3B> Cos[c+dx]°Log[Cos[c+dx]] (a+bTan[c+dx])4
(A+BTan[c+dx]))/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx}+BSin[c+dx]))+
(a4ACos[c+dx}5Log[Sin[c+dx]] (a+bTan[c+dx})4(A+BTan[c+dx]))/
(d (aCos[c+dx]+bSin[c+dx})4(ACos[c+dx}+BSin[c+dx]))+
(b4BCos[c+dx}ZSin[c+dx} (a+bTan[c+dx])* (A+BTan[c+dx]))/
(Bd(aCos[c+dx]+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx]))—
(2Cos[c+dx]4(—6aAb3Sin[c+dx]—9a2szSin[c+dx]+2b4BSin[c+dx])
(a+bTan[c+dx])4(A+BTan[c+dx]))/
(Bd(aCos[c+dx}+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx]))

Problem 261: Result more than twice size of optimal antiderivative.
JCOt[CerX}Z (a+bTan[c+dx})4 (A+BTan[c+dx]) dx

Optimal (type 3, 175leaves, 6 steps):
b> (4aAb+6a’B-b’B) Log[Cos[c+dx]]

-(a*A-6a*Ab’+Ab*-4a°bB+4ab’B) x- +
d
a®> (4Ab+aB) Log[Sin[c+dx]] b?(a®?A+Ab2+3abB) Tan[c+dXx]
+ +
d d
b(2aA+bB) (a+bTan[c:+dx])2 aACot[c+dx] (a+bTan[c+dx])3
2d d

Result (type 3, 579 leaves):
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—((a4ACos[c+dx] (b+acCot[c+dx])* (B+ACot[c+dx]) Sln[c+dx]4)/
(d (aCos[c+dx] +bSin[c+dx] )4 (ACos[c+dx] +BSin[c+dx] )))
((a*A-6a?Ab?+Ab*-4a’bB+4ab’B) (c+dx) (b+aCotic+dx])® (B+ACot[c+dx])
Sin[c+de5)/(d(aCos[c+dx} bSln[c+dx])4(ACos[c+dx]+BSin[c+dx]))+
((74aAb3—6a2sz+b4B) (b+aCot[c+dx]) (B+ACot[c+dx]) Log[Cos[c+dx]]
Sin[c+dxj5)/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx}))+
((4a3Ab+a4B) (b+aCotic+dx])* (B+ACot[c+dx]) Log[Sinfc+dx]] Sin[c+dx]5)/
(d (aCos[c+dx]+bSin[c+dx1)4(ACos[c+dx}+BSin[c+dx]))+
((b+aCot[c+dx])4(B+ACot[c+dx])Sin[c+dx}4<Ab4Sin[c+dx]+4ab3BSin[c+dx])
Tan[c+dxj)/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx}+BSin[c+dx]))+
(b4B(b+aCot[c+dx])4<B+ACot[c+dx}>Sin[c+dx]3Tan[c+dx]2)/
(Zd(aCos[c+dx1+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx]))

Problem 262: Result more than twice size of optimal antiderivative.

JCot[c+dx13 (a+bTan[c+dx1)4 (A+BTan[c+dx]) dx

Optimal (type 3, 186 leaves, 6 steps):

b®> (Ab+4aB) Log[Cos[c+dx]]
—(4a3Ab—4aAb3+a4B—6a2sz+b4B>x— ( ) € -

d
2 (a®?A-6Ab’>-4abB) Log[Sin[c+dx]] b*(3aAb+a?B+b?B) Tan[c+dx]
. _
d d
a(5Ab+2aB) Cot{c+dx] (a+bTan[c+dx])* aACot[c+dx]2 (a+bTan[c+dx])>
2d 2d

Result (type 3, 567 leaves):
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—((a4A(b+aCot[c+dx})4 (B+ACot[c+dx]) Sin[c+dx}3)/
(Zd (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx]))) +

((74a3AbCos[c+dx] -a*BCos[c+dx]) (b+aCot[c+dx])4 (B+ACot[c+dx])Sin[c+dx]*

(d (aCos[c+dx]+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx]))f
((4a3Ab74aAb3+a4B76a2bZB+b4B) (c+dx) (b+aCot[c+dx])* (B+ACot[c+dx])
Sin[c+dxj5)/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx}))+
((7Ab474ab3B) (b+aCotic+dx])* (B+ACot[c+dx]) Log[Cos[c+dx]]Sin[c+dx]5)/
(d (aCos[c+dx]+bSin[c+dx1)4(ACos[c+dx}+BSin[c+dx]))+
((7a4A+6a2Ab2+4a3bB) (b+aCot[c+dx])* (B+ACot[c+dx]) Log[Sin[c+dx]]
Sin[c+dx}5)/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx}))+
(b“B(b+aCot[c+dx])4(B+ACot[c+dx]>Sin[c+dx]5Tan[c+dx])/
(d (aCos[c+dx]+bSin[c+dx1)4(ACos[c+dx1+BSin[c+dx]))

Problem 263: Result more than twice size of optimal antiderivative.

JCOt[C+dX]4 (a+bTan[c+dx1)4 (A+BTan[c+dx]) dx

Optimal (type 3, 187 leaves, 6 steps):

a? (a?A-3Ab%2-3abB) Cot[c+dx]
(a4A—6a2Ab2+Ab4—4a3bB+4ab3B)x+ ( ) -

d
b*Blog[Cos[c+dx]] a (4a?Ab-4Ab*>+a’B-6ab?B) Log[Sin[c+dx]]
d d
a(2Ab+aB) Cot[c+dx]? <a+bTan[c+dx}>2 aACot[c+dx]3 (aerTan[Cerx])3
2d 3d

Result (type 3, 592 leaves):



Mathematica 11.3 Integration Test Results for 4.3.3.1 (a+b tan)~m (c+d tan)”n (A+B tan).nb | 123

—((a4ACos[c+dx] (b+acCot[c+dx])* (B+ACot[c+dx]) Sin[c+dx]2)/
(3d (aCos[c+dx] +bSin[c+dx])* (ACos[c+dx] +BSin[c+dx]))) -

a®> (4Ab+aB) (b+aCot[c+dx])4 (B+ACot[c+dx])Sin[c+dx]?

+

2d(aCos[c+dx]+bSin[c+dx1)4(ACos[c+dx1+BSin[c+dx])

(2 (2a*AcCos[c+dx] -9a®Ab*Cos[c+dx] -6a’bBCos[c+dx])
(b+aCot[c+dx])4(B+ACot[c+dx])Sin[c+dx]4)/

(3d(aCos[c+dx]+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx]))+

((a“A—6a2Ab2+Ab4—4a3bB+4ab3B) (c+dx) (b+aCot{c+dx])* (B+ACot[c+dx])
Sin[c+dx}5)/(d (aCos[c+dx}+bSin[c+dx])4<ACos[c+dx]+BSin[c+dx}))—

(b“B(b+aCot[c+dx])4(B+ACot[c+dx}>Log[Cos[c+dx}]Sin[c+dx]5>/

(d (aCos[c+dx]+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx]))+

((—4a3Ab+4aAb3—a4B+6a2b2B> (b+aCot[c+dx])* (B+ACot[c+dx]) Log[Sin[c+dx]]

Sin[c+dxj5)/(d (aCos[c+dx] +bSin[c+dx])4 (ACos[c+dx] +BSin[c+dx}))

Problem 264: Result more than twice size of optimal antiderivative.

JCot[c+dx}5 (a+bTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 225leaves, 6 steps):
(4a’Ab-4aAb’+a*B-6a’b’B+b*B) x+
a(24a’Ab-19Ab’+6a’B-34ab?B) Cot[c+dx] a’(6a’A-13Ab’>-16abB) Cot[c+dx]?

+ +

6d 12d
(a*A-6a%Ab2+Ab*-4a°bB+4ab?B) Log[Sin[c+dx]]
d
a(7Ab+4aB) Cot[c+dx]? (a+bTan[c+dx1)2 aACot[c+dx]* (a+bTan[c+dx])3

12d 4d

Result (type 3, 624 leaves):
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—((a4A(b+aCot[c+dx})4(B+ACot[c+dx])Sin[c+dx}>/
(4d(aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx])))+
(( 4a’AbCos[c+dx] -a*BCos[c+dx]) (b+aCot[c+dx])4(B+ACot[c+de) Sin[c+dx]2)/
( (acCos[ c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx]))+
( a2 (a2A-3Ab2-2abB) (b+aCot[c+dx])* (B+ACot[c+dx])Sin[c+dx}3)/
(d (aCos[c+dx]+bSin[c+dx})4(ACos[c+dx}+BSin[c+dx]))+
(2 (8a®>AbCos[c+dx] -6aAb’Cos[c+dx] +2a*BCos[c+dx] -9a’b?BCos[c+dx])
(b+aCot[c+dx])4(B+ACot[c+dx])Sin[c+dx]4)/
(3d(aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx]))+
((4a3Ab74aAb3+a4B76a2bZB+b4B) (c+dx) (b+aCot[c+dx])* (B+ACot[c+dx])
Sin[c+dxj5)/(d (aCos[c+dx}+bSin[c+dx])4(ACos[c+dx]+BSin[c+dx}))+
((a4A—6a2Ab2+Ab474a3bB+4ab3B) (b+acCot[c+dx])* (B+ACot[c+dx]) Log[Sin[c+dx]]

Sin[c+dx}5)/(d (aCos[c+dx] +bSin[c+dx])4 (ACos[c+dx] +BSin[c+dx}))
Problem 265: Result more than twice size of optimal antiderivative.
JCo‘c[c+dx}6 (a+bTan[c+dx])* (A+BTan[c+dx]) dx

Optimal (type 3, 273 leaves, 7 steps):
(a*A-6a’Ab?+Ab*-4a*bB+4ab’B) Cot[c+dx]

-(a*A-6a*Ab*>+Ab*-4a’bB+4ab’B) x- y .
a(40a%Ab-28Ab°>+10a°B-55ab?B) Cot[c+dx]? X a? (10a?A-18Ab2-25abB) Cot[c+dx]> .
20d 30d
(4a*Ab-4aAb’+a*B-6a2b?B+b*B) L