Rubi 4.16.0.4 Integration Test Results

on the problems in the test-suite directory "4 Trig functions"

Test results for the 538 problems in "4.1.0 (a sin)*m (b trg)*n.m"

Test results for the 348 problemsin "4.1.10 (c+d x)"m (a+b sin)An.m"

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

Test results for the 113 problemsin "4.1.11 (e x)"m (a+b x*n)*p sin.m"

Test results for the 357 problemsin "4.1.12 (e x)"m (a+b sin(c+d x*n))*p.m"

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

Problem 648: Result valid but suboptimal antiderivative.

J(eCos[c+dx])’3’"‘ (a+bsin[c+dx])"dx

Optimal (type 5, 311 leaves, ? steps):
(eCosfc+dx]) "sec[c+dx]* (-1+Sin[c+dx]) (1+Sin[c+dx]) (a+bSin[c+dx])1”" 1
(a-b)de* (2+m) ' (a-b)*de’m (2+m)
(-2b+a(2+m)) (eCos[c+dx]) "Sec[c+dx]* (-1+Sin[c+dx]) (1+Sin[c+dx])? (a+bSin[c+dx])"™"-

1 . . ] m 2 (a+bsinfc+dx])
(-b*+a* (1+m)) (eCos[c+dx]) Hypergeometric2F1[—~, 1+m, 2+m, -
(a—b)3de3m(1+m) 2 (a-b) (-1+sSin[c+dx])

(a+b) (1+sin[c+dx]) 3 (-2m
(a-b) (-1+Sin[c+dx])

3

Sec[c+dx]* (1+Sin[c+dx]) (a+bsinfc+dx] )"
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Result (type 5, 420 leaves, 5steps):
(eCos[c+dx1)’2'm (a+bSin[c:+dx])1+m

(a-b)de (2+m)

2 (a+bsinfc+dx])
(a+b) (1+sin[c+dx])

(a-b) (1-sin[c+dx]) ™2
(a+b) (1+sin[c+dx])

~2-m . 2+m .
b (eCos[c+dx]) Hypergeometric2F1[1 +m, — 2+m, ] (1-Sinfc+dx]) |-

C dx]) 2™ (1+si d b si dx])tm
(a+bSin[c+dx])1”“ /((az—bz)de(1+m) (2+m))+a<e os[c+dx]) (1+sin[c+dx]) (a+bSin[c+dx]) X
(a2-b?) de (2+m)

2+m 2-m (a-b) (1-Sin[c+dx])

) B ) ]

m
20 2 2 2 (a+bsin[c+dx])

[2“‘/2 a(a+b+am) (eCos[c+dx]) >"Hypergeometric2F1|-

2+m
2

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

(1-sin[c+dx]) (

(a+bSin[c+dx])1*'“]/ ((a-b) (a+b)*dem (2+m))

a+bSin[c+dx]

Test results for the 36 problemsin "4.1.13 (d+e x)*m sin(a+b x+c x*2)*n.m"

Test results for the 208 problems in "4.1.1.3 (g tan)”p (a+b sin)*m.m"

Test results for the 837 problemsin "4.1.2.1 (a+b sin)*m (c+d sin)*n.m

Test results for the 1563 problems in "4.1.2.2 (g cos)p (a+b sin)*m (c+d sin)*n.m

Problem 1479: Unable to integrate problem.

3/2

JSec[eﬂcx]z(a+bSin[e+fx]) 5
X

\VdSin[e + fx]
Optimal (type 4, 312leaves, ? steps):
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Sec[e+fx] (b+aSin[e+fx])~/a+bSin[e+fx]

fvdSin[e+ fx]
(a . b) 3/2 | a(-1:+Cscle+fx]) a (1+Cscle+fx]) EllipticF [Ar‘cSin [ Vd +Ja+bsin[e+f x] } , @} Tan[e + f x]
a+b a-b Varb ~[dsinle+fx] a-b
Vd f
a(71+CSC[e+fX}) b+aCscle+fx] L. . b+aCscle+fx] -a+b .
b(a+b) |- EllipticE [ArcSin| |- B | (1+sinfe+fx]) Tan[e+fx] /
a+b -a+b a-b a+b

1+C +f
1cJa( SC[: x]) \Jdsin[e+fx] \/a+bSin[e+fx]
a_

Result (type 8, 37 leaves, 0steps):
Secle+fx]2 (a+bSin[e+fx])>?

VdSin[e + f x]

Unintegrable|

, X|

Problem 1480: Unable to integrate problem.

jSec[eﬂcx]4 (a+bsSinfe+fx])>?
dx

\dSin[e + fx]
Optimal (type 4, 366 leaves, ? steps):

5aSec[e+fx] (b+aSinfe+fx])/a+bSin[e+fx]

+

Secle+fx]>~/dSin[e+fx] (a+bSin[e+fx])>?

6f~/dsin[e + f x] 3df
53 (a +b)3/2 _a(-1:Cscle+fx]) a (1+Csclesfx]) ElliptiCF[Ar‘CSin[\/?\/amSin[e#X] }, 7@} Tan[e + £ x]
a+b a-b +Ja+b /dSin[e+fx] a-b
6/d f
a(71+Csc[e+Fx]) b+aCscle+fXx] o . b+aCscle+fx] -a+b .
S5ab(a+b) |- EllipticE [ArcSin| |- ] | (1+sinfe+fx]) Tan[e +fx] /
a+b -a+b a-b a+b

) rJdSin[e+fx] Va+bSin[e+fx]
a_

6{\/a (1+Cscle+fx])



4 | 4 Trig functions.nb

Result (type 8, 87 leaves, 1step):
Sec[e+fx])>+/dsSin[e+fx] (a+bSin[e+fx])*?
+ = aUnintegrable]|
3df 6 \JdSin[e+fx]

Secle+fx]2 (a+bSin[e+fx])>?

» X]

Problem 1515: Unable to integrate problem.

JSec[eﬂ‘:x]6 (a+bsinfe+fx])®? 4
X

\/dSin[e + fx]
Optimal (type 4, 502 leaves, ? steps):

3ab (-2a2+b?) Cos[e+fx] Va+bSin[e+fx]

+

5f+/dSin[e + fx]
Sec[e+fx]>+/dSin[e+fx] (a+bSin[e+fx])%?
: ] [ L [ /) - 3aSec[e+fx]>+/dSin[e+fx] Va+bSin[e+fx]
5df 20df
1
(-a(7a*+b*) +2b (-7a*+b?) Sin[e+fx] +5a (a*-b*) Sin[e+fx]?+ (8a’b-4Db’) Sin[e + fx]?) - 3a(a+b)3/2 (5a®+3ab-4b?)
20+/d f
a(-1+Csc[e+fx a(l+Cscle+fx d Vva+bSin[e+f a+b
- ( [ ) ( [ ) EllipticF[Ar‘cSin[\/_\/ rhoinfer T x] . | Tan[e + fx] -
a+b a-b Va+b \/dsSin[e + fx] a-b
1 a(-1+Csc[e+fx b+aCscle+f 2a
3b(2a*-3a’b?+b*) |- ( [ ) E1lipticE [ArcSin| |-~ e X |,1- ]
5df+a+bSin[e+fx] a+b a-b a+b

aCscle+fx]? (1+Sinfe+fx]) (a+bSin[e+fx])
a-b)’

VdSin[e + f x] \/ Tan[e + f x]
Result (type 8, 87 leaves, 1 step):
Sec[e+fx]®+/dSin[e + fx] <a+bSin[e+1‘:x1)9/2 Sec[e+fx]* (a+bSin[e+fx])
+ —— aUnintegrable|
5df 10 Jdsin[e+fx]

7/2

» x|

Test results for the 51 problemsin "4.1.2.3 (g sin)*p (a+b sin)*m (c+d sin)*n.m

Test results for the 358 problems in "4.1.3.1 (a+b sin)"m (c+d sin)*n (A+B sin).m"
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Test results for the 19 problemsin "4.1.4.1 (a+b sin)"m (A+B sin+C sin*2).m"
Test results for the 34 problemsin "4.1.4.2 (a+b sin)*m (c+d sin)*n (A+B sin+C sin*2).m"

Test results for the 594 problems in "4.1.7 (d trig)*m (a+b (c sin)*n)"p.m

Problem 391: Unable to integrate problem.

Sec[c +dx]?
J dx

a+bSin[c+dx]3

Optimal (type 3, 299 leaves, ? steps):

(-1)¥2 b2t/ Tan | 2 (cadx) | bY/3+a%/3 Tan| 2 (c+dx) |

2 (—1)2/3 b?/3 ArcTan |

| 2b?3ArcTan|

]

ﬂ/az/si(il)z/s p2/3 / a2/3_p2/3
- +
3 a2/3 (32/3 - (-1)%3 b2/3>3/2 d 3a2/% (a?/3-b2/3)%%d

(-1)2/3pt/3,a1/3 Tan{i— (c+d x) }

[a2/32 (1)1/3 p2/3 Sec[c+dx] (b-aSin[c+dx])
+

332/3 (32/3+ <_1>1/3 b2/3)3/2d (—a2+b2) d

2 (—1)1/3 b?/3 ArcTan|

Result (type 8, 25leaves, 0steps):

x|

Sec[c+dx]?

Unintegrable|
a+bSin[c+dx]3

Problem 392: Unable to integrate problem.

Sec[c+dx]*
J dx

a+bSin[c+dx]3

Optimal (type 3, 1093 leaves, ? steps):
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(-1)Y/3p1/3_31/3 Tan [% (c+dx) } (-1)%/3 b1/3_3Y/3 Tan [% (c+d x) }

/3at/ Lcs
| 2b%(2a?+b?) ArcTan| | 2a2/3b%3 ArcTan| bt/>-a%/* Tan| - (c+dx) |

P P p i ; P ;
a2/3_(~1)2/3p/3 a?/3_(~1)2/3p2/3 [ a2/3_p2/3

- - +

\/a2/3—(—1)2/3b2/3 (az—b2>2d 3a2/3\/a2/37(71)2/3b2/3 (az—b2>2d \/ a2/3 - p2/3 (az—bz)zd

2 (—1)2/3 a?/3 b®/3 ArcTan |

]

bl/3:al/3 Tan {% (c+d x) }

| 2(~1)%% 273 8/3 AncTan| LT (e

/ 1
b1/3:31/3 Tan{z— (c+dx) }
/ 32/3432/3 / 32/3,b2/'3 a2/3+ (-1) 1/3 p2/3

+ _

2 b2 (2 a2+b2> Ar‘cTan[ ] 2 b?4/3 (az+2b2) Ar‘cTan[

]

3a22+/a?? 23 (a?-b?)*d 3/a?3 - b2 (a2 -b?)%d \/a2/3+(71)1/3b2/3 (a2-b?)%d

~1)%/3 pY/3,:a1/3 Tan H— (c+d x) ] bY/3-(-1)Y/3 al/3 Tan B— (c+dx) }

2 b2 (2 a2+b2> Ar‘cTan[ } 2 b%/3 (a2+2b2> Ar‘cTanh[

; y P ;
a?/34 (~1)Y/3 p2/3 ~(-1)2/3 a2/3,p%/3

3a2/3\/a2/3+(—1)1/3b2/3 (az_b2>2d 3\/—(—1)2/3a2/3+b2/3 (az—b2>2d

]

2 p4/3 (az ‘2 b2> ArcTanh [ bY/34 (-1)2/3 a1/3 Tan“— (c+d x)w ]

(~1)Y/3 a2/3,p2/3 Cos[c+dx] Cos[c+dx]
+ + +
3. (C1) a2 02 (a2 - b?)%d 12 (a+b)d (1-Sinfc+dx])> 12(a+b)d (1-Sin[c+dx])
(a+4b) Cos[c+dx] ) Cos[c +dx] (a-4b) Cos[c+dx] Cos[c +dx]

4(a+b)2d(1-51n[c+dx1) 12(a—b)d(1+$in[c+dx])2 4(a—b)2d(1+51n[c+dx1) 12 (a-b)d (1+Sin[c+dx])
Result (type 8, 25leaves, 0steps):

» X]

Sec[c+dx]*

Unintegrable |
a+bSin[c+dx]3

Problem 593: Unable to integrate problem.

J\/a+ (cCos[e+fx] +bSin[e+fx])? dx

Optimal (type 4, 79leaves, 3 steps):

EllipticE|e + fx+ArcTan(b, c], —bZ;—cz] \/a+ (cCos[e+fx] +bSin[e+fx])?

a

£ \/1 + (cCos[e+fx]+bSinje+fx])?

Result (type 8, 115leaves, 3 steps):



Sec[e+1°x]2\/a+Cos[e+1cx]2 (c+bTan[e+fx])?

1
= i CannotIntegrate|

» X] +
2 i-Tan[e +f X]

Sec[e+1‘:x]2\/a+Cos[e+-Fx]2 (c+bTan[e+1‘:x])2

1
~ i CannotIntegrate|

» x|
2 i+ Tan[e + f x]

Problem 594: Unable to integrate problem.

1

dx

\/a+ (cCosfe+Fx] +bSin[e+1‘:x])2

Optimal (type 4, 79leaves, 3 steps):

EllipticF e+ f x +ArcTan[b, c], - <] \/1 4 detosle:fx]+bSinlesfx])®

a a

F\/a+ (cCosfe+fx] +bSin[e+1‘:x1)2

Result (type 8, 115leaves, 3 steps):

1, Sec[e+f x]?
= i CannotIntegrate|

2

L x]

(i-Tan[e+fx]) \/a+Cos[e+1°x]2 (c+bTan[e+fx])?

Secle+fx]?

1
= i CannotIntegrate|

2 X

(i+Tan[e+fx]) \/a+Cos[e+fx]2 (c+bTan[e+fx])?

Test results for the 9 problems in "4.1.8 (a+b sin)*m (c+d trig)*n.m"

Test results for the 19 problemsin "4.1.9 trig"m (a+b sin*n+c sin*(2 n))*p.m"
Test results for the 294 problems in "4.2.0 (a cos)*m (b trg)*n.m"

Test results for the 189 problems in "4.2.10 (c+d x)*m (a+b cos)*n.m"

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

Test results for the 99 problemsin "4.2.12 (e x)"m (a+b cos(c+d x*n))*p.m"

4 Trig functions.nb | 7
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Test results for the 88 problemsin "4.2.1.2 (g sin)*p (a+b cos)*m.m"

Test results for the 34 problemsin "4.2.13 (d+e x)*m cos(a+b x+c x*2)*n.m"

Test results for the 22 problemsin "4.2.1.3 (g tan)"p (a+b cos)*m.m"

Test results for the 932 problems in "4.2.2.1 (a+b cos)*m (c+d cos)*n.m

Test results for the 4 problems in "4.2.2.2 (g sin)*p (a+b cos)*m (c+d cos)n.m

Test results for the 1 problems in "4.2.2.3 (g cos)p (a+b cos)*m (c+d cos)*n.m"

Test results for the 644 problemsin "4.2.3.1 (a+b cos)*m (c+d cos)*n (A+B cos).m"

Test results for the 393 problems in "4.2.4.1 (a+b cos)"m (A+B cos+C cos"2).m"

Test results for the 1541 problems in "4.2.4.2 (a+b cos)"m (c+d cos)*n (A+B cos+C cos”2).m"

Test results for the 98 problemsin "4.2.7 (d trig)*m (a+b (c cos)*n)*p.m"

Test results for the 21 problemsin "4.2.8 (a+b cos)"m (c+d trig)*n.m"

Test results for the 20 problemsin "4.2.9 trig"m (a+b cos*n+c cos*(2 n))*p.m

Test results for the 387 problems in "4.3.0 (a trg)*m (b tan)*n.m"

Test results for the 63 problemsin "4.3.10 (c+d x)"m (a+b tan)*n.m"

Problem 17: Unable to integrate problem.
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2 T b 2
X + an[ab+ x] +x2Tan[a+bx2}3/2 dx

J

Optimal (type 3, 17 leaves, ? steps):

Tan|a+bx?|

x+/Tan[a + b x?|
b
Result (type 8, 55 leaves, 1 step):
2 Unintegrable|+/Tan|a+bx?| , x
Unintegrable | : > x|+ [ [ [, ] +Unintegrable [x* Tan[a + bx?]*'?, ]

Tan|[a+bx?] b

Test results for the 66 problemsin "4.3.11 (e x)"m (a+b tan(c+d x*n))*p.m

Test results for the 700 problems in "4.3.1.2 (d sec)*m (a+b tan)*n.m"

Test results for the 91 problemsin "4.3.1.3 (d sin)*m (a+b tan)*n.m"

Test results for the 1328 problemsin "4.3.2.1 (a+b tan)"m (c+d tan)*n.m"

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

Test results for the 171 problems in "4.3.4.2 (a+b tan)"m (c+d tan)"n (A+B tan+C tan”2).m"

Test results for the 499 problems in "4.3.7 (d trig)*m (a+b (c tan)*n)*p.m"

Test results for the 51 problems in "4.3.9 trig"m (a+b tan”n+c tan”(2 n))*p.m

Test results for the 52 problemsin "4.4.0 (a trg)*m (b cot)*n.m"

Test results for the 61 problemsin "4.4.10 (c+d x)"m (a+b cot)*n.m"
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Test results for the 23 problemsin "4.4.1.2 (d csc)*m (a+b cot)*n.m

Test results for the 19 problemsin "4.4.1.3 (d cos)*m (a+b cot)*n.m"

Test results for the 106 problemsin "4.4.2.1 (a+b cot)*m (c+d cot)*n.m"

Test results for the 64 problemsin "4.4.7 (d trig)*m (a+b (c cot)*n)*p.m"

Test results for the 32 problems in "4.4.9 trig"hm (a+b cot*n+c cot”(2 n))*p.m

Test results for the 299 problems in "4.5.0 (a sec)*m (b trg)*n.m"

Test results for the 46 problemsin "4.5.10 (c+d x)"m (a+b sec)*n.m

Test results for the 83 problemsin "4.5.11 (e x)"m (a+b sec(c+d x"n))*p.m

Test results for the 879 problemsin "4.5.1.2 (d sec)*n (a+b sec)*m.m"

Problem 286: Result unnecessarily involves higher level functions.

JSec[c+dx]5/3 (a+asec[c+dx])??dx

Optimal (type 5, 327 leaves, ? steps):
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3aSec[c+dx]%3sin[c+dx] 9Sec[c+dx]?3 (a(1+Sec[c+dx]))*?sin[c+dx] 9 (a(1+Sec[c+dx]))*?Tan[c+dx]
- + - +
2d (a (1+Sec[c+dX])>1/3 4d 4 (+)1/3 (1+Sec[c+dx])7/3
]

/

1+Cos[c+d x
. 1 1 5 1 4
(Hyper‘geometrchFl[—, =, 5, Tan[; (c+dx)] ] (Cos[c+dx] Sec|
4> 37 4

N |

1/3
(c+dx)]4J (a (1+Sec[c+dx]))?>Tan[c+dx]

1 1/3

e
1+Cos[c+dx]

(1+Secc+dx])*?| -

1/3
>

7,Tan[

(5 Hypergeometr‘icZFl[ —
4

w | =
N |

(c+dx>]4}

(1+Sec[c+dx})1e/3)

)

5w

Cos[c+dx] Sec[1 <c+dx)]4)

(a (1+Sec[c+dx]))2/3Tan[c+dx}3)/
2

1 1/3

|
1+Cos[c+dx]

Result (type 6, 79 leaves, 3 steps):
1

1 2
2 2Y6 pppellFl| —, - =, -

, 1-Sec[c+dx],
d(1+Sec[c+dx])”® 20 3

)

| =
N W
N R

(1—5ec[c+dx]” (a+aSec[c+dx])2/3Tan[c+dx]

Test results for the 306 problemsin "4.5.1.3 (d sin)*n (a+b sec)*m.m"

Problem 271: Result optimal but 2 more steps used.

JCsc[c+dx} (a+bsec[c+dx])"dx

Optimal (type 5, 115leaves, 4 steps):

Hypergeometric2F1[1, 1+n, 2+n, 2PsecledXl] (3, psec[c+dx] )"

ke Hypergeometric2F1[1, 1+n, 2+n, PecledXl] (3, psec[c+dx] )"

a+b

2 (a-b)d(1+n) 2 (a+b)d(1+n)
Result (type 5, 115leaves, 6 steps):

Hypergeometric2F1[1, 1+n, 2+n, M%%L] <a+bSec[c+dx])1*” Hypergeometric2F1[1, 1+n, 2+n, M“—”L] (a+bsec[c+dx] )1”'

a+b

2 (a-b)d(1+n) 2 (a+b)d(1+n)

Problem 276: Unable to integrate problem.

JCSC[C+dX]4 (a+bsec[c+dx])"dx

Optimal (type 6, 424 leaves, ? steps):
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1
2+/2 d
1 1 1 b (1-Sec[c+dx]) . (a+bSec[c+dx] ™"
3 AppellFl[- =, =, -n, =, = (1-Sec[c+dx]), | Cot[c+dx]\/1+Sec[c+dx] (a+bSec[c+dx]) -
2 2 2 2 a+b a+b
3 1 b (1-Sec[c+dx])
AppellF1[- =, =, -n, - =, — (1-Sec[c+dx]), | Cot[c+dx]3
62 d 27 2 27 2 a+b
a+bSec[c+dx] ™" 1
(1+Sec(c+dx])*? (a+bSec[c+dx])" : [cxdx] ™,
a+b A2 d+/1+Sec[c+dx]
1 3 3 1 b (1-Sec[c+dx]) L (a+bSec[c+dx] ™"
AppellF1[=, =, -n, =, — (1-Sec[c+dx]), | (a+bsecic+dx]) [ Tan[c+dx] +
2 2 2 2 a+b a+b
1
2+/2 d+/1+Sec[c+dx]

-n

b (1-Sec[c+dx])
Tan[c +dx]

a+bSec[c+dx]
(1-sec[c+dx]),

)

1 5 3
AppellF1[—, =, -n, =
2 2 2

N |

] (a+bSec[c+dx})”[

a+b a+b

Result (type 8, 23 leaves, 0steps):
Unintegrable|[Csc[c+dx]* (a+bSec[c+dx])", x]

Test results for the 365 problemsin "4.5.1.4 (d tan)"n (a+b sec)*m.m"

Problem 207: Result valid but suboptimal antiderivative.

Tan[e + f x]?
J( dx

a+aSec[e+fx])®?

Optimal (type 3, 177 leaves, ? steps):

Y + +
2Ar‘cTan[ a Tan[e+fx } 91 Ar‘cTan[ a_Tan[e+f x]

+/a+aSec[e+f X] +/2 \/a+aSec[e+fx]
- + +
a%2 f 32+/2 a%2f
Tan[e + f x] 11 Tan[e + f X] 27 Tan[e + f x]

+ +
3af (a+aSecle+fx])”? 24a’f (a+aSecle+fx])”? 32a°f (a+aSecle+fx])??

Result (type 3, 227 leaves, 7 steps):
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2 ArcTan| (2 Tanlesfxl 1 99 ApcTan a_Tan[e+fx] 1 2 .
[«/a+aSec[e+fX] ] [\E«/a+aSec[e+fx] ] 27 Sec[; <e +-FX)] Sinfe + f x]
- + + +
a®%f 32+/2 %2 F 64 a* f+/a+aSec[e+fx]

11 Cos[e + f x] Sec[% (e+-Fx)]4Sin[e+Fx] Cos[e+fx]25ec[§ (e+fx”6$in[e+fx}
+
96a*f+/a+aSec[e+fx] 24 a*f+/a+aSec[e+fx]

Problem 347: Unable to integrate problem.

(dTan[e+fx])"
J dx

a+bSec[e+fx]

Optimal (type 6, 266 leaves, ? steps):

1-n 1-n a+b a-b b (1-Sec[e+fx]) o b (1+Sec[e+fx]) o
—————dAppellF1[1-n, s ,2-n, s -
af(1-n) 2 2 a+bSec[e+fx] a+bSec[e+fx] a+bSecle+fx]

a+bSecle+fx]

1-n 1+n
-,
2 2

d Hypergeometric2F1[1, ¥, 2", _Tan[e+fx]2] (dTan[e+fx]) ™" (-Tan[e+fx]2)

EI I 2 2
2 2 —

daT Fx)) (=T fx]2
(dTan[e+fx]) (-Tan[e+ fx]?) ot (100

Result (type 8, 25leaves, 0steps):
(dTan[e+fx])"

Unintegrable| » X]

a+bSec[e+fx]

Test results for the 241 problemsin "4.5.2.1 (a+b sec)*m (c+d sec)*n.m"

Problem 217: Unable to integrate problem.

(c+dsecle+fx])>?
J dx

vJa+bSecle+ fx]

Optimal (type 4, 652 leaves, ? steps):



14 | 4 Trig functions.nb

d +b +dS +f -b d bc-ad) (1+S +f
2c (c+d) Cotle+fx] EllipticPi[a (e >,Ar‘cSin[ (a+b) (c ecle+fx]) ]» (a-b) (e~ >] (be-ad) ( ecle+fxl)
(a+b)c (c+d) (a+bsecfe+fx]) (a+b) (c-d) (c-d) (a+bsec[e+fx])

+

+b) (bc-ad) (-1+S +f +dS +f
(a+bSec[e+-Fx])3/2\/ (a+b) (bc-ad) | ecle+fx) (c ecle+fx)) /(a (a+b) fy/c+dSec[e+fx] )

(c+d)2 (a+bSec[e+1‘:x])2

b (c+d b ds f -b d bc-ad) (1+S f
[2d<c+d) Cot[e+fx] EllipticPi| lex ),Ar‘cSin[\/ (a+b) (crdseclexfx]) | (a-b) (c- )}\/< c-ad) (1+seclexfx])

(a+b)d (c+d) (a+bSec[e+fx]) (a+b) (c-d) (c-d) (a+bsSecle+fx])

(a+b) (-bc+ad) (-1+Sec[e+fx]) (c+dSec[e+fx])

b(a+b) fvc+dSec[e+Ffx] |+
(c+d)* (a+bsecle+fx])? /( ( ) )

(a+bSec[e+fx])3/2\/—

1

a b_FJ (a+b) (c+dSec[e+fx])

(a+b) (c+dsecle+fx])

s

(c+d) (a+bsecle+fx]) (a+b) (c-d)

2 (bc-ad) Cotle+fx] EllipticF[ArcSin[\/

(c+d) (a+bSec[e+fx])

vJa+bSec[e+fx] VVc+dSec[e+fx]

(c+d) (a+bsSec[e+fx]) (c-d) (a+bsecle+fx])

\/ (bc-ad) (-1+Sec[e+fx]) \/ (bc-ad) (1+Secle+fx])

Result (type 8, 31 leaves, 0steps):

])3/2

[(c+dSec[e+fx

Unintegrable , X|

va+bSec[e+ fx]
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Test results for the 286 problems in "4.5.2.3 (g sec)"p (a+b sec)*m (c+d sec)*n.m"

Test results for the 634 problems in "4.5.3.1 (a+b sec)"m (d sec)*n (A+B sec).m"

Test results for the 70 problemsin "4.5.4.1 (a+b sec)"m (A+B sec+C sec”2).m"

Test results for the 1373 problems in "4.5.4.2 (a+b sec)"m (d sec)*n (A+B sec+C sec”2).m"

Test results for the 470 problems in "4.5.7 (d trig)*m (a+b (c sec)*n)*p.m

Problem 132: Unable to integrate problem.

J(a+b$ec[e+¥x]2)p (dsinfe+fx])"dx

Optimal (type 6, 123 leaves, ? steps):

1+m 1 3+m , asSinfe+fx]?
AppellFl|~——, ~+p, -p, —, Sinfe+fx]?, ———|
f(1+m) 2 2 2 a+b

: b-asinfe+fx]2)P
(Cos[e+1°x]2)?+p (a+bsecle+fx]?)? (dSin[e+fx])" arb-asinfertx] Tan[e + f x]
a+b

Result (type 8, 27 leaves, 0steps):
Unintegrable| (a+bSec[e+fx]?)? (dSin[e+fx])", x|

Problem 228: Result valid but suboptimal antiderivative.

JSec[e+1:x15\/a+bSec[e+1‘:x]2 dx

Optimal (type 4, 372 leaves, 11 steps):
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(2a?-3ab-8b?) Sinfe + fx] \/Sec[e+-Fx]2 (a+b-asin[e+fx]?) 1

- +

15 b2 f ) ]
15b2'F 1_a51n e;‘Fx
a+

a
(2a2-3ab-8b?) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], }\/Sec[eﬂ‘:x}2 (a+b-asinfe+fx]?) -

a+b

(a-8b) (a+b)+/Cos[e+fx]? EllipticF|[ArcSin[Sin[e+fx]], 2 }\/Sec[e+-Fx]2<a+b—aSin[e+fx]2) 1-

a+b a+b

(a+4b) secle+fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?) Tan[e+fx]
(15bf (a+b-asSinfe+fx]?)) + " +
15

Sec[e+1¢x]3\/5ec[e+Fx]2 (a+b-asin[e+fx]?) Tan[e+fx]
5f

Result (type 4, 471 leaves, 11 steps):

(2a?-3ab-8b?) \/aerSe(:[eJr-Fx]2 Sin[e + f x] \/aer—aSin[eJr-Fx}2

- +

15b2-F\/b+aCos[e+1:x}2

((2a2—3ab—8b2) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], 2 ]\/aerSec[eH:x}2 \/a+b—aSin[e+Fx}2)/

a+b

aSin[e+fx]?
15b2-F\/b+aCos[e+-Fx]2 1—# -
a+b

2 N . . a 5 aSinfe +fx]?
(a-8b) (a+b)/Cos[e+fx]? EllipticF|[ArcSin[Sin[e+fx]], }\/a+bSec[e+-Fx] 17—/

a+b a+b

(a+4b) secle+fx] \/a+bSec[e+1°x}2 \/a+b—aSin[e+1°x}2 Tan[e + f x]

aSin[e + fx]?

+

(15bf\/b+aCos[e+fx]2 \/a+b—aSin[e+fx]2

15b1c\/b+aCos[e+1cx]2

Sec[e+Fx]3\/a+bSec[e+-Fx}2 \/a+b—aSin[e+-Fx]2 Tan[e + f x]

51C\/b+aCos[e+1‘:x}2

/
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Problem 229: Result valid but suboptimal antiderivative.

JSec[eﬂcxP\/a+bSec[e+fx]2 dx

Optimal (type 4, 288 leaves, 10 steps):

(a+2b) sinfe+fx] \/Sec[e+fx]2 (a+b-asinfe+fx]?)

3bf
(a+2b) +/Cos[e+fx]? EllipticE |[ArcSin[Sin[e+fx]], aib} JSec[ewa]2 (a+b-asin[e+fx]?)

3bf :I_iaSineH:x2
a+b

+

a+b a+b

2 o s a 3 ; 5 aSinfe+fx]?
2 (a+b)+/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], }\/Sec[ewa} (a+b-asin[e+fx]?) 1——/

Sec[e + f x] \/Sec[emcx]z (a+b-asin[e+fx]?) Tan[e+fx]

(3f (a+b-asinfe+fx]?)) +
3f

Result (type 4, 364 leaves, 10 steps):

(a+2b) \/aerSec[eJr-Fx]2 Sin[e + f x] \/aer—aSin[eJr-Fx]2

3b1:\/b+aCos[e+1‘:x]2

. s a .
a + os|e+TX 1ptTic rcs>in inje+TX N a+ ecle+T1X a+b-as>Silnje+TX
(( 2b) +/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]] }\/ bSec[e+fx]? \/ b-aSin[e+fx]?

a+b

/

aSin[e +fx]?
BbF\/b+aCos[e+fx}2 \/1—M +
a+b

2 (a+b)+/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], aib} \/aerSec[eercx]2 1 asinfexfx]?

a+b

31C\/b+aCos[e+1cx]2 \/aer—aSin[eﬂcx]2

Sec[e + fx] \/aerSec[e+-Fx]2 \/aer—aSin[e+-Fx]2 Tan[e + f x]

31C\/b+aCos[e+-Fx]2
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Problem 230: Result valid but suboptimal antiderivative.

JSGC[E-%—'FX] \/a+bSec[e+1‘:x]2 dx

Optimal (type 4, 218 leaves, 10 steps):

Sinfe + f x] \/Sec[e+fx]2 (a+b-asinfe+fx]?)

.F

7/ Cos[e+fx]2 EllipticE[ArcSin[Sin[e+fx]], aib} JSec[ewa]2 (a+b-asin[e+fx]?) 1

+

f(a+b-asinfe+fx]?)

£ 1- aSinfe+fx]?
a+b

2 . . . a > : 3 aSin[e+fx]?
(a+b) ~/Cos[e+fx]? EllipticF|[ArcSin[Sinfe+fx]], ]\/Sec[e+fx} (a+b-asinfe+fx]?) [1-—

a+b a+b

Result (type 4, 271 leaves, 10 steps):

\/a+bSec[e+fx]2 Sin[e + f x] \/aerfaSin[eJrfx]2

1‘:\/b+aCos[e+-Fx]2

A/ Cos[e+fx]? EllipticE[Ar‘cSin[Sin[e+-Fx]], aib} \/aerSec[eJmcx]2 \/a+b—aSin[e+fX]2

+

f\/b+aCos[e+fx]2 1 asinfexfx]?

a+b

(a+b) ~/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], a‘;b] \/aerSec[eJrfx]2 1 asinferfxi®

a+b

1‘:\/b+aCos[e+-Fx]2 \/aer—aSin[e+-Fx]2

Problem 231: Result valid but suboptimal antiderivative.

JCos[emcx} \/aerSec[eJr-Fx]2 dx

Optimal (type 4, 80leaves, 5steps):



\/Cos[e+fx]2 EllipticE[ArcSin[Sin[e+fx]], aab] \/SEC[E+'FX]2 (a+b-asinfe+fx]?)

f 1_aSin e+fx]?

a+b

Result (type 4, 103 leaves, 5steps):
\/Cos[e+fx]2 EllipticE[ArcSin[Sin[e+fx]], :Tb] \/a+bSec[e+1‘:x12 \/a+b—aSin[e+1‘:x12

F\/b+aCos[e+fx}2 17mae;&Lz

Problem 232: Result valid but suboptimal antiderivative.

JCos[e+fx}3\/a+bSec[e+fx]2 dx

Optimal (type 4, 246 leaves, 9 steps):

Cos[e+fx]2Sin[e+fx] \/Sec[e+Fx]2 (a+b-asinfe+fx]?)
3f

(2a+b) /Cos[e+fx]? EllipticE|[ArcSin[Sinfe+fx]], aab} \/Sec[e+'Fx]2 (a+b-asinfe+fx]?)

3af 1_aSine+‘Fx2

a+b

+

a+b a+b

2 s . . a 3 : 5 aSin[e+fx]?
b (a+b)+/Cosle+fx]® EllipticF|ArcSin[Sin[e+fx]], }\/Sec[eﬂcx} (a+b-asinfe+fx]?) 1-—

(3af (a+b-asinfe+fx]?))

Result (type 4, 299 leaves, 9steps):

4 Trig functions.nb | 19

/
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Cos[e+1‘:x}2\/a+bSec[e+fx]2 Sin[e + f x] \/a+b—aSin[e+1‘:xJ2

+

31“\/b+aCos[e+-Fx]2

e . . . a .
((2a+b) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], }\/a+bSec[e+fx]2 \/a+b—a51n[e+fx]2 ]/
a+b

Si fx]2
3a1‘\/b+aCos[e+1°x12 \/1_a1n[e+x1 -

a+b

b (a+b)+/Cosfe+fx]? EllipticF|ArcSin[Sin[e+fx]], :;b} \/aerSec[eJn‘x]2 1 asinferfx]?

a+b

3a1c\/b+aCos[e+1‘:x12 \/a+b—aSin[e+1‘:x12

Problem 233: Result valid but suboptimal antiderivative.

jCos[e+fx}5\/a+b5ec[e+fx]2 dx

Optimal (type 4, 338 leaves, 10 steps):

2 (2a-b) Cos[e+fx]2sinfe+fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?)

+

15af

Cos[e+fx]2Sin[e+fx] (a+b-aSin[e+fx]?) \/Sec[e+fx12 (a+b-asin[e+fx]?) 1

+

S5af
1532 l_aSin e+fx]?
a+b

(8a*>+3ab-2b?) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], 2 }\/Sec[ewa]z(a+b—aSin[e+fx]2) -

a+b
2 . . . a 2 : 3 aSin[e+fx]?
2 (2a-b) b (a+b)/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], }\/Sec[e+fx} (a+b-asinfe+fx]?) 1——/
a+b a+b

(15a*f (a+b-asSinfe+fx]?))

Result (type 4, 400 leaves, 10 steps):
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2 (2a-b) Cos[e+1‘:x}2\/a+bSec[e+1Cx]2 Sinf[e + f x] \/aer—aSin[eﬂ‘:x]2

+

15a-F\/b+aCos[e+1‘:x]2

Cos[e+-Fx]2\/a+bSec[e+-Fx}2 Sin[e + f x] <a+b—aSin[e+Fx]2)3/2

+

SaF\/b+aCos[e+fx}2

((8a2+3ab—2b2) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], 2 ]\/a+b5ec[e+-Fx}2 \/a+b—aSin[e+Fx}2)/

a+b

aSin[e +fx]?
15a21°\/b+aCos[e+1‘:x]2 \/1—# -
a+b

a+b a+b

2 R . . a 5 aSinfe +fx]?
2 (2a-b) b (a+b)/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], }\/a+bSec[e+-Fx] 17—/

(15a2f\/b+aCos[e+fx]2 \/aerfaSin[em‘:x]2

Problem 241: Result valid but suboptimal antiderivative.

3/2

JSec[ewa}s(a+bSec[e+fx}2) dx

Optimal (type 4, 450 leaves, 12 steps):
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2 (a+2b) (a2-4ab-4b?) sinfe+fx] \/Sec[e+-Fx]2 (a+b-asinfe+fx]?)
. 352 :

1

35p2 £ [1_ aSin e;‘Fx 2
a+

}\/Sec[eﬂ‘:x]2 (a+b-asSinfe+fx]?) -

a
2 (a+2b) (a®-4ab-4b?) +/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]],

a+b
a
(a+b) (a®-16ab-16b*) \/Cos[e+fx]? EllipticF [ArcSin[Sin[e+fx]], ]\/Sec[e+fx}2 (a+b-asin[e+fx]?)
a+b
aSin[e+fx]? (a2 +11ab+8b?) Sec[e + fx] JSec[emcx}Z(a+bfaSin[e+fx]2) Tan[e + f x]
B /(35bf(a+b—asin[e+1‘x]2))+ +
a+b 35bf

2 (4a+3b) Sec[e+1Cx]3\/5ec[e+1:x]2 (a+b-asin[e+fx]?) Tan[e+fx]
35 f '
Result (type 4, 572 leaves, 12 steps):

bSec[e+fx}5\/Sec[e+fx}2 (a+b-asin[e+fx]?) Tan[e+fx]
7f
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2 (a+2b) (a2-4ab-4b?) \/a+bSec[e+-Fx]2 Sinf[e + f x] \/a+b—aSin[e+1‘:x}2

- +

35b21C\/b+aCos[e+1°x}2

(2 (a+2b) (a®-4ab-4b*) +/Cos[e+fx]? EllipticE|[ArcSin[Sin[e+fx]],

a

]\/a+b5ec[e+fx}2 \/a+b—aSin[e+1cx}2

/

a+b

aSin[e +fx]?
35b2-F\/b+aCos[e+-Fx]2 \/1M -
a+b

2 2 2 R . . a 3 aSin[e +fx]?
(a+b) (a*>-16ab-16b*) \/Cos[e+fx]? EllipticF[ArcSin[Sinfe+fx]], ]\/a+bSec[e+fx} 1-—

a+b a+b

(a2+11ab+8b?) Sec[e+fx] \/a+bSec[e+-Fx}2 \/aer—aSin[eJr-Fx}2 Tan[e + f x]

+ +

35bf~/b+aCos[e+fx]>

[35b-F\/b+aCos[e+1‘:x]2 \/a+b—aSin[e+fx]2

2 (4a+3b) Sec[e+-Fx]3\/a+bSec[e+1‘:x]2 \/a+b—aSin[e+1‘:x]2 Tan[e + f x]

+

BSF\/b+aCos[e+fx]2

bSec[e+fx]5\/a+bSec[e+fx}2 \/a+bfaSin[e+fx}2 Tan[e + f x]

71"\/b+aCos[e+1Cx]2

Problem 242: Result valid but suboptimal antiderivative.

JSec[e+fx}3 (a+bSec[e+fx}2)3/2d1x

Optimal (type 4, 371 leaves, 11 steps):
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(3a+13ab+8b?) Sin[e+ fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?) 1

15b f
15b f l_aSin erfx]?
a+b

a
(3a2+13ab+8b?) /Cos[e+fx]? EllipticE|[ArcSin[Sin[e+fx]], ]\/Sec[eﬂ‘:x]2 (a+b-asin[e+fx]?) +

a+b

2 . . . a 3 ; 5 aSinf[e +fx]?
(a+b) (9a+8b) +/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], }\/Sec[eﬂcx] (a+b-asSinfe+fx]?) [1-—— /

a+b a+b

2 (3a+2b) Sec[e+fx] \/Sec[e+-Fx]2 (a+b-asin[e+fx]?) Tan[e+fx]

(15f (a+b-asin[e+fx]?)) +

+

15 f

bSec[e+1Ex]3\/5ec[e+1‘x]2 (a+b-asin[e+fx]?) Tan[e+fx]
5f

Result (type 4, 470 leaves, 11 steps):

(3a?+13ab+8b?) \/aerSec[eH‘:x]2 Sinf[e + f x] \/a+b7asin[e+-Fx]2

15b1“\/b+aCos[e+-Fx]2

a
((3a2+13ab+8b2) 7/ Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], }\/a+bSec[e+-Fx]2 \/a+b—aSin[e+-Fx]2

a+b

/

aSin[e+fx]?
15bf~/b+aCos[e+fx]? g asinfer¥xJ7

a+b

2 s . . a 5 aSinfe +fx]?
(a+b) (9a+8b) +/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], }\/a+bSec[e+-Fx] 17—/

a+b a+b

2 (3a+2b) Sec[e+fx a+bSec[e+fx]%2 \Ja+b-aSin[e+fx]2 Tan[e+fX
(15-F\/b+aCos[e+Fx]2 \/a+b—aSin[e+Fx]2 ( ) [ }\/ [ ] \/ : ] [ }

+

+

15f\/b+aCos[e+fx}2

bSec[e+fx]3\/a+bSec[e+-Fx}2 \/aer—aSin[eJr-Fx}2 Tan[e + f x]

51‘:\/b+aCos[e+1cx]2
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Problem 243: Result valid but suboptimal antiderivative.

JSec[ewa} (a+bSec[e+-Fx}2)3/2d1X

Optimal (type 4, 290 leaves, 10 steps):

2 (2a+b)sinfe+fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?) 1
3f

3f 1_aSin e+fx]?

a+b

. . . a -
2 (2a+b) +/Cos[e+fx]? EllipticE[ArcSin[Sinfe+fx]], ]\/Sec[e+fx]2 (a+b-asin[e+fx]?) +

a+b

aSinf[e +fx]? /

(a+b) (3a+2b)+/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], a }\/Sec[e+-Fx]2(a+b—aSin[e+fx]2) \/1— A
a+

a+b

bSecle+fx] JSec[eM“x]2 (a+b-asin[e+fx]?) Tan[e+fx]
3f

(3f (a+b-asinfe+fx]?)) +

Result (type 4, 366 leaves, 10 steps):

2 (2a+b)+/a+bSec[e+fx]? Sin[e+fx]/a+b-aSin[e+fx]?
(

3f\/b+aCos[e+fx]2

a
(2 (2a+b) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], }\/aJFbSec[eﬂcx]2 \/a+b—asin[e+fx]2

a+b

/

Sin[e + f x]2
315\/b+aCos[e+1:x]2 \/1a1n[e+x} +
a+b

5 L . . a 2 aSin[e+fx]?
(a+b) (3a+2b) +/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], }\/a+b5ec[e+fx] 1——b /
a+

a+b

bSec[e + f x] \/a+bSec[e+fx]2 \/a+bfasin[e+fx]2 Tan[e + f x]

+

(BF\/b+aCos[e+fx]2 \/a+b—asin[e+1cx]2

3f\/b+aCos[e+fx]2
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Problem 244: Result valid but suboptimal antiderivative.

JCos[ewa} (a+bSec[e+-Fx}2)3/2dlx

Optimal (type 4, 224 leaves, 9 steps):

bSin[e + fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?)
.F

(a-b) ~/Cos[e+fx]? EllipticE|ArcSin[Sin[e+fx]], aab] \/Sec[e+fx]2 (a+b-asin[e+fx]?) 1
N

f(a+b-asSinfe+fx]?)

+

£ 1_aSin e+fx]?

a+b

aSin[e+fx]?

a
b (a+b)+/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], ]\/Sec[e+fx]2(a+b—aSin[e+fx12> \/1—
a+b a+b

Result (type 4, 277 leaves, 9 steps):

b\/a+bSec[e+1‘:x]2 Sin[e +f x] \/aer—aSin[e+-Fx]2
.

f\/b+aCos[e+fx}2

a
((afb) \/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], }\/a+b5ec[e+fx]2 \/a+bfasin[e+fx]2 /
a+b

aSin[e+fx]?
1:\/b+aCos[e+1‘:x]2 \/1—[+J +

a+b

1- aSinfe+f x]2

b (a+b)+/Cosfe+fx]? EllipticF|ArcSin[Sin[e+fx]], aj;b} \/a+bSec[e+1=x]2 s

1‘\/b+aCos[e+1:x12 \/a+b—aSin[e+1:x12

Problem 245: Result valid but suboptimal antiderivative.
JCos[e+fx]3 (a+bSec[e+fx]2)3/2d1x

Optimal (type 4, 241 leaves, 9 steps):
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aCos[e+fx]2Sin[e+ fx] \/Sec[e+fx]2 (a+b-asin[e+fx]?) 1
.

3f
3f 1_aSin e+fx]?

a+b

. . . a X
2 (a+2b) +/Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], ]\/Sec[e+fx]2 (a+b-asin[e+fx]?) -
a+b
aSinf[e + fx]? /

a }\/Sec[eﬂ‘:x]2 (a+b-asinfe+fx]?) \/1—
a+b

b (a+b)+/Cosle+fx]? EllipticF|ArcSin[Sin[e+fx]],
a+b

(3f (a+b-asinfe+fx]?))

Result (type 4, 294 leaves, 9 steps):

aCos[e+1‘x}2\/a+bSec[e+1cx]2 Sin[e + f x] \/a+b—asin[e+1cx]2
.

/

31°\/b+aCos[e+1:x12
C . . . a .
(2 (a+2b) +/Cos[e+fx]? EllipticE [ArcSin[Sin[e+fx]], }\/a+bSec[e+-Fx]2 \/a+b—a51n[e+-Fx]2
a+b

Si fx]2
BF\/b+aCos[e+fx]2 Jl—w
a+b

b (a+b)+/Cos[e+fx]? EllipticF|ArcSin[Sin[e+fx]], aib} \/aerSec[eercx]2

31C\/b+aCos[e+1cx]2 \/aer—aSin[eﬂcx]2

1- aSinfe+fx]?

a+b

Problem 246: Result valid but suboptimal antiderivative.
JCos[ewa}5 (a+bSec[e+-Fx]2)3/2d1X

Optimal (type 4, 319leaves, 10 steps):
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2(a-3(a+b)) Cos[e+fx]?Sin[e+fXx] \/SEC[e+'FX]2 (a+b-asin[e+fx]?)
15 f

+

aCos[e+fx]*Sin[e +fx] \/Sec[e+1=x12 (a+b-asin[e+fx]?) 1

+

5f [
153 f 1_aSin e+fx]?
a+b

a
(8a>+13ab+3b?) /Cos[e+fx]? EllipticE[ArcSin[Sin[e+fx]], ]\/Sec[e+fx]2 (a+b-asinfe+fx]?) -
a+b
aSinfe+fx]? /

b(a+b) (4a+3b)+/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], ab}\/Sec[eﬂcx}z(a+b—aSin[e+fx]2) \/1— A
a-+ a+

(15af (a+b-asSinfe+fx]?))

Result (type 4, 395 leaves, 10 steps):

2 (a-3(a+b)) Cos[e+fx]2\/a+b5ec[e+fx]2 Sinfe + f x] \/aer—aSin[eH‘:x]2
N

15f\/b+aCos[e+fx]2

aCos[e+fx]4\/a+b5ec[e+fx}2 Sinfe + f x] \/aer—aSin[e+-Fx]2
+

51C\/b+aCos[e+1=x]2

a
((8a2+13ab+3b2)x/Cos[e+-Fx]2 EllipticE[ArcSin[Sinfe+fx]], }\/a+b5ec[e+fx]2 \/a+b—aSin[e+1Cx]2 /
a+b

aSin[e+fx]?
15a1c\/b+aCos[e+1cx]2 \/1# -
a+b

aSin[e+fx]? /

a
b(a+b) (4a+3b)+/Cos[e+fx]? EllipticF[ArcSin[Sin[e+fx]], }\/a+b5ec[e+fx]2 \/1—
a+b a+b

[15a-F\/b+aCos[e+1‘:x]2 \/a+b—aSin[e+fx]2

Problem 257: Result valid but suboptimal antiderivative.

Sec[e + fx]° B
X

\/a+bSec[e+1=x]2
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Optimal (type 4, 330leaves, 10 steps):

. . . . _a aSinfe+fx]?
2 (a-b) EllipticE[ArcSin[Sin[e+fx]], a’;b] (a+b-asinfe+fx]?) (a-2b) EllipticF[ArcSin[Sinfe+fx]], a+b} 1- ash
3p2f ’Cos[e+fx]2 \/Sec[e+-Fx]2(a+b—aSin[e+-Fx}2) 1_aSine+fo 3b'FVCOS[e+'FX]2 \/Sec[e+-Fx]2(a+b—aSin[e+-Fx}2)
a+b

2 (a-b)sSec[e+fx] (a+b-asSin[e+fx]2) Tan[e+fx] Sec[e+fx]?(a+b-aSin[e+fx]?) Tan[e+fx]

+

E»bZ'F\/Sec[e+-Fx}2 (a+b-asin[e+fx]?) 3b-F\/Sec[e+-Fx}2 (a+b-asin[e+fx]?)

Result (type 4, 380leaves, 10 steps):

2 (a-b) \/b+aCos[e+1‘:x]2 EllipticE[ArcSin[Sinfe+fx]], :—b} \/a+b—aSin[e+1:x12

3b2‘c\/C°5[e+FX]2 \/a+bSec[e+-Fx}2 17@:;&L2

(a-2b) \/b+aCos[e+-Fx}2 EllipticF [ArcSin[Sin[e+fx]], aab] 17@:1:%&

3bf\/Cos[e+fx]2 \/a+bSec[e+1°x}2 \/a+b—aSin[e+1Cx}2

2 (a-b) \/b+aCos[e+fx}2 Sec[e + f x] \/aerfaSin[eﬂ‘:x]2 Tan[e + f x]

+

3»b2-F\/a+bSec[e+1‘:x]2

\/b+aCos[e+1°x}2 Sec[e+1‘:x]3\/a+b—aSin[e+1"x}2 Tan[e + f x]

3bf\/a+bSec[e+fx]2

Problem 258: Result valid but suboptimal antiderivative.

Sec[e+fx]3

dx

\/a+bSec[e+fx]2

Optimal (type 4, 170leaves, 7 steps):

\a \/a+b EllipticE[ArcSin|[Y2Sinlesfxl] tab) [ asinle-fx]?

asb ’ a a+b Sec[e+fx] (a+b-aSin[e+fx]2) Tan[e+fX]
+

bf+/Cos[e+fx]? \/Sec[e+1‘x]2 (a+b-asin[e+fx]?) bf\/Sec[e+Fx]2 (a+b-asinfe+fx]?)

Result (type 4, 202 leaves, 7 steps):
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\/?\/m\/b+aCos[e+-Fx]2 EllipticE[Ar‘cSin[L[—La sinfe+fx] ], a:b] [7_ asinlesf)?

a+b a a+b

bf\/Cos[e+fx]2 \/aerSec[eercx]2 \/aerfaSin[eJr-Fx]2

\/b+aCos[e+1‘:x}2 Sec[e +fx] \/a+b—aSin[e+1‘:x]2 Tan[e + f x]

b1“\/a+bSec[e+-Fx]2

Problem 259: Result valid but suboptimal antiderivative.

Sec[e + fx]

dx

\/a+bSec[e+fx]2
Optimal (type 4, 80leaves, 5steps):

EllipticF [ArcSin[Sinfe+fx]], 2| [1- asinfesfx)?

a+b a+b

f+/Cos[e+fx]2 \/Sec[emcx}z (a+b-asin[e+fx]?)

Result (type 4, 103 leaves, 5 steps):

\/b+aCos[e+1‘:x]2 EllipticF[ArcSin[Sinfe+fx]], -] 1 asinfesfx]?

a+b a+b

-F\/Cos[e+fx}2 \/a+bSec[e+fx]2 \/a+b—aSin[e+fx]2

Problem 260: Result valid but suboptimal antiderivative.

Cos[e + fx]

dx

\/a+bSec[e+fx]2
Optimal (type 4, 105leaves, 5 steps):

m EllipticE[Ar‘cSin[Ma Sinfe+f x ]’ a+b} 1- aSinfe+fx]?

a+b a a+b

\Ja f/Cos[e+fx]? \/SEC[G+'FX]2 (a+b-asinfe+fx]?)

Result (type 4, 128 leaves, 5 steps):
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\/m\/bJraCos[eﬂ"x}2 EllipticE[Ar‘cSin[L‘—La sinfe+fx] ], a:b] fy _ asinlesf)?

a+b a a+b

\E'F\/COS[G+'FX]2 \/aerSec[eercx]2 \/aerfaSin[eJr-Fx]2

Problem 261: Result valid but suboptimal antiderivative.

Cos[e+fx]3

dx

\/a+bSec[e+fx]2

Optimal (type 4, 255 leaves, 9 steps):

Sinfe+fx] (a+b-aSinfe+fx]2) 2 (a-b) EllipticE|[ArcSin[Sin[e+fx]], j] (a+b-asin[e+fx]?)
+
2 Y 2 i N
BaF\/Sec[erFx] (a+b a51n[e+'Fx}> 3a%2f+/Cos[e+fx]? \/Sec[e+1‘x]2(a+b—aSin[e+~Fx]2) 1——[—1—351":;”

(a-2b) bEllipticF[ArcSin[Sin[e+fx]], ab} 1- @[e;ﬁﬁ
a+ a+

3a2f+/Cos[e+fx]? \/Sec[emcx]z (a+b-asinfe+fx]?)

Result (type 4, 296 leaves, 9 steps):

\/bJraCos[eJm‘:x]2 Sin[e + f x] \/aerfaSin[eer“x]2

+

3af\/a+bSec[e+fx]2

2 (a-b) \/b+aCos[e+1‘:x}2 EllipticE [ArcSin[Sinfe+fx]], -2 ]\/a+b—asin[e+1cx]2

a+b

3a21‘:\/Cos[e+1‘:x12 \/a+bSec[e+-Fx]2 1_@%&

(a-2b) b\/b+aCos[e+1‘:x}2 EllipticF [ArcSin[Sin[e+fx]], ib] 1—%
a+ a+

3a2f\/Cos[e+fx}2 \/aerSec[eJrfx]2 \/a+bfasin[e+fx]2

Problem 262: Result valid but suboptimal antiderivative.

Cos[e+fx]>

dx

\/a+bSec[e+Fx]2
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Optimal (type 4, 345leaves, 10 steps):
4 (a-b)Sinfe+fx] (a+b-aSin[e+fx]?) Cos[e+fx]?Sin[e+fx] (a+b-aSin[e+fx]?)

+ +

15a21:\/Sec[e+1:x12 (a+b-asin[e+fx]?) Sa-F\/Sec[e+-Fx]2 (a+b-asinf[e+fx]?)

(8a2-7ab+8b?) E1lipticE[ArcSin[Sinfe+fx]], ib] (a+b-asinf[e+fx]?)

a+

15a° f 4/ Cos[e + fx]? \/Sec[e+1cx]2 (a+b-asinfe+fx]?) 17@12%&

b (4a*-3ab+8b?) EllipticF[ArcSin[Sin[e+fx]], =] [1- asinfe:fx]?

a+b a+b

15a3 f+/Cos[e + fx]2 \/Sec[e+-Fx]2 (a+b-asin[e+fx]?)

Result (type 4, 395leaves, 10 steps):

4 (a—b) \/b+aCos[e+1‘:x]2 Sin[e + f x] \/a+b—aSin[e+1:x]2 Cos[e+Fx]2x/b+aCos[e+fx}2 Sinfe + f x] \/a+bfasin[e+fx]2

+ +

15a21‘:\/a+bSec[e+1Cx]2 5a-F\/a+bSec[e+'Fx]2

(8a%2-7ab+8b?) \/b+aCos[e+1‘:x]2 EllipticE [ArcSin[Sinfe+fx]], -2 }\/a+b—asin[e+1:x12

a+b

15a3-F\/Cos[e+1‘x]2 \/a+bSec[e+-Fx}2 17—;“51”;;“2

b (4a2-3ab+8b2) +/b+acCos[e+fx]? ELlipticF[ArcSin[Sin[e+fx]], 2] [q . asinleedxt

15a3-F\/Cos[e+1cx]2 \/a+bSec[e+1‘:x}2 \/a+b—aSin[e+1‘:x]2

Problem 270: Result valid but suboptimal antiderivative.

dx
3/2

J Sec[e + fx]°
(

a+bSec[e+fx]?)

Optimal (type 4, 289 leaves, 10 steps):
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a(2a+b)sinfe+fx] (2a+b) EllipticE[ArcSin[Sinfe+fx]], ab] (a+b-asin[e+fx]?)

a+

b (a+b)f\/5ec[e+Fx]2(a+bfaSin[e+fx}2> b2 (a+b)fm\/5ec[e+Fx}2(a+b—aSin[e+fx}2) 1 asinfecfx)?

a+b

EllipticF[ArcSin[Sinfe+fx]], 2| |1 asinlefxic ’
arb arb Sec[e+fx] Tan[e + f x]
+

bf+/Cos[e+fx]? \/Sec[e+1‘x]2 (a+b-asinfe+fx]?) bF\/Sec[eJrFx]z (a+b-asin[e+fx]?)

Result (type 4, 367 leaves, 10 steps):

a(2a+b) \/b+aCos[e+1‘:x12 Sin[e + f x]

b% (a+b) 1‘:\/a+bSec[e+1"x}2 \/a+b—aSin[e+1"x}2

(2a+b) \/b+aCos[e+-Fx}2 EllipticE [ArcSin[Sin[e+fx]], aib] \/a+b—aSin[e+-Fx]2

+

b? (a+b) 1c\/Cos[e+1cx]2 \/a+bSec[e+Fx]2 1 asinfesfx)®

a+b

\/b+aCOS[e+'FX]2 EllipticF[Ar‘cSin[Sin[e+fx}], afb] 1_@%}1 \/b+aCos[e+1cx}2 Secl[e +fx] Tan[e + f x]
+

bf\/Cos[e+Fx12 \/a+bSec[e+1‘:x]2 \/aer—aSin[eﬂ‘:x]2 b1‘:\/a+bSec[e+1:x]2 \/a+b—aSin[e+1:x]2

Problem 271: Result valid but suboptimal antiderivative.

Sec[e +fx]3
J dx
(a+bSecle+fx]2)>?

Optimal (type 4, 150 leaves, 7 steps):

asinfe + fx] EllipticE |[ArcSin[Sin[e+fx]], lb} (a+b-asSinfe+fx]?)

a+
- +

b (aer)-I:\/Sec[ewa]2 (a+b-asinfe+fx]?)

b (a+b) f+/Cos[e+fx]? \/Sec[e+fx]2 (a+b-asinfe+fx]?) 1 asinferfx]?

a+b

Result (type 4, 182leaves, 7 steps):

a\/b+acOs[e+fX]z Sinfe + f x] \/b+aCOS[e+'FX]2 EllipticE |[ArcSin[Sin[e+fx]], -2 ]\/a+b—asin[e+fx]2

a+b
- +

b (a+b)1c\/a+bSec[e+1:x12 \/a+b—aSin[e+1:x12

b (a+b) -IE\/Cos[eH‘:x}2 \/a+bSec[e+1‘:x]2 1 asinfesfx]?

a+b
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Problem 272: Result valid but suboptimal antiderivative.

Sec[e + f x]
J dx
(

a+bSecle+fx]2)*?

Optimal (type 4, 229 leaves, 9 steps):

Sin[e + fx]

(a+b) 'F\/SEC[E+'FX]2 (a+b-asin[e+fx]?)

c s . . _a _ asSinfe+fx]?
EllipticE[ArcSin[Sin[e+fx]], i] (a+b-asinfe+fx]?) EllipticF[ArcSin[Sin[e+fx]], a+b] 1 ath

. / 2 2 ; 2
a(a+b)-F Cos[e + f x]?2 \/Sec[e+'Fx]2(a+b—aSin[e+-Fx}2> 1 _ asinfe:fx)? af+/Cos[e+fx] \/Sec[e+-Fx] (a+b—a51n[e+fx})

a+b

Result (type 4, 284 leaves, 9 steps):

\/b+aCos[e+-Fx]2 Sinfe + fx] \/b+aCos[e+-Fx]2 EllipticE[Ar‘cSin[Sin[e+-Fx]}, a%b} \/a+b—aSin[e+1=x}2
- +
. 2 s
(a+b)f\/a+bSec[e+-Fx]2 \/a+b—a51n[e+fx] a<a+b)f\/Cos[e+fx]2 \/a+bSec[e+-Fx}2 17a51na[e;1fx]2

\/b+aCos[e+-Fx}2 EllipticF [ArcSin[Sin[e+fx]], -] 1 asinfesfx]?

a+b a+b

a-F\/Cos[eHCx}2 \/a+bSec[e+1Cx]2 \/aer—aSin[eﬂcx]2

Problem 273: Result valid but suboptimal antiderivative.

Cos[e + fXx]
J dx
(a+bSecle+fx]2)>?

Optimal (type 4, 240 leaves, 9 steps):
bSin[e + f x]

- +

a (a+b)F\/Sec[e+Fx]2 (a+b-asinf[e+fx]?)

2bEllipticF [ArcSin[Sin[e+fx]], -] 1 asinfe:fx]?

a+b a+b

(a+2b) El1lipticE[ArcSin[Sinfe +fx]], a%b} (a+b-asin[e+fx]?)

. , 26| 2 2 Y 2
32 <a+b)f 'Cos[e+-Fx]2 \/Sec[e+-Fx]2<a+b7aSin[e+Fx]2) 1 _ 2Sinfesfx ac f+/Cos[e+fx] \/Sec[e+fx] (a+b aSin[e+ fx] )

a+b
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Result (type 4, 295 leaves, 9steps):

b\/b+aCos[e+fx]2 Sin[e + fx]

- +

a (a+b)f\/a+b5ec[e+fx}2 \/a+b—aSin[e+1°x}2

(a+2b)x/b+aCos[e+fx}2 EllipticE |[ArcSin[Sin[e+fx]], -2 ]\/a+bfasin[e+fx]2

a+b

a? (a+b) -F\/Cos[e+1cx]2 \/a+bSec[e+1Cx]2 1 asinferfx]?

a+b

2b\/b+aCos[e+-Fx]2 EllipticF [ArcSin([Sinfe+fx]], -] 1 asinferfx]?

a+b a+b

azf\/Cos[e+fx}2 Ja+b$ec[e+1‘x]2 \/a+b—asin[e+1‘x]2

Problem 274: Result valid but suboptimal antiderivative.

dx

J Cos[e+fx]3
(a+bSec[e+fx]2)*?

Optimal (type 4, 335leaves, 10 steps):
bCos[e+fx]2Sinfe +fx] (a+4b)sinfe+fx] (a+b-aSin[e+fx]?)

- + +

a (a+b)F\/Sec[e+-Fx]2 (a+b-asinfe+fx]?) 3a? (a+b>f\/5ec[e+fx]2 (a+b-asin[e+fx]?)

(2a%-3ab-8b2) EllipticE[ArcSin[Sinfe+fx]], ab] (a+b-asSin[e+fx]?)

a+

3a° (a+b) f1/Cos[e+fx]? \/Sec[e+-Fx]2 (a+b-asin[e+fx]?) 1—ﬂ;e;ji

(a-8b) bEllipticF[ArcSin[Sin[e+fx]], -] [1- asinfesfx1?

a+b a+b

3a3f+/Cos[e+fx]? \/SGC[eJr‘FX]Z (a+b-asinfe+fx]?)

Result (type 4, 399 leaves, 10 steps):
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bCos[e+1Cx]2x/bJraCos[eer“x]2 Sin[e + f x] (a+4b) \/b+aCos[e+1‘:x}2 Sin[e + f x] \/a+b—aSin[e+1‘:x]2

- +

a (a+b)f\/a+b5ec[e+fx}2 \/a+b—aSin[e+1°x}2 3a? (a+b)1c\/a+b5ec[e+1cx}2

(2a?-3ab-8b?) \/b+aCos[e+fx]2 EllipticE [ArcSin[Sin[e+fx]], - }\/a+b7asin[e+fx}2

a+b

33’ (a+b)fx/Cos[e+fx]2 \/a+bSec[e+-Fx}2 1 - asinfefx)®

a+b

(afsb)bx/bJraCos[eJrfx}2 EllipticF |[ArcSin[Sin[e+fx]], -] 1 asinfefx]?

a+b a+b

3a31"\/Cos[e+1‘:x12 \/a+bSec[e+-Fx]2 \/aer—aSin[e+-Fx]2

Problem 275: Result valid but suboptimal antiderivative.

dx
3/2

J Cos[e+fx]>
(

a+bSec[e+fx]?)

Optimal (type 4, 436 leaves, 11 steps):

bCos[e+fx]*Sin[e + f x]
- +

a (a+b)F\/Sec[e+Fx]2 (a+b-asinfe+fx]?)

(4a2-5ab-24b%) Sin[e+fx] (a+b-aSin[e+fx]?) (a+6b)Cos[e+fx]?Sin[e+fx] (a+b-aSin[e+fx]?)

+

15a% (a+b) -F\/Sec[e+-Fx]2 (a+b-asinf[e+fx]?) 5a? (a+b) -F\/Sec[e+-Fx]2 (a+b-asinfe+fx]?)

(8a*-9a2b+16ab?+48b%) E1lipticE |[ArcSin[Sin[e+fx]], ab} (a+b-asin[e+fx]?)

a+

15a* (a+b) f+/Cos[e+fx]? \/Sec[e+-Fx}2 (a+b-asin[e+fx]?) 17@%

4b (a?-2ab+12b2) EllipticF[ArcSin[Sinfe+fx]], -] [1- 2sinlefal

a+b a+b

15 a* f+/Cos[e + fx]?2 \/Sec[emcx]z (a+b-asinfe+fx]?)

Result (type 4, 509 leaves, 11 steps):

+
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bCOS[e+'FX]4\/b+aCOS[e+'FX]2 Sin[e + f x] (4a2—5ab—24b2) \/b+aCos[e+1°x}2 Sin[e +fx] \/a+b—aSin[e+1‘:x]2

- + +

a (a+b)f\/a+b5ec[e+fx}2 \/a+b—aSin[e+1°x}2 15a® (a+b) 1C\/a+bSec[e+1‘:x]2

(a+6b) Cos[e+Fx]2\/b+aCos[e+fx}2 Sinfe + f x] \/a+bfasin[e+fx]2

+

5a? (a+b) f\/a+bSec[e+fx]2

2 ]\/a+b—aSin[e+1Cx]2

((8a3—9a2b+16ab2+48b3) \/b+aCos[e+1‘:x}2 EllipticE |[ArcSin[Sin[e+fx]],

/

a+b

aSin[e+fx]?
15a4(aer)-I:\/Cos[e+-Fx}2 \/a+bSec[e+fx]2 \/lm -
a+b

4b (a-2ab+12b?) \/b+aCos[e+1‘:x]2 EllipticF [ArcSin[Sinfe+fx]], -] 1 asinfesfx]?

a+b a+b

1534f\/cOs[e+fx]2 \/aerSec[eJr-FX]2 \/a+b7asin[e+fx]2

Problem 283: Result valid but suboptimal antiderivative.

dx
5/2

J Sec[e+fx]°
(

a+bsSecle+fx]?)

Optimal (type 4, 321 leaves, 10 steps):
2a(a+2b)Sin[e+fx] asSinfe+fx)]

- - +

3 b? (a+b)zf\/5ec[e+1:x12 (a+b-asin[e+fx]?) 3b(a+b)f(a+b-aSinfe+fx]?) \/Sec[e+-Fx]2 (a+b-asinfe+fx]?)

2 (a+2b) EllipticE[ArcSin[Sinfe+fx]], a%b] (a+b-asin[e+fx]?)

3 b2 (a+b)2-Fx/Cos[e+-Fx}2 \/Sec[e+-Fx}2 (a+b-asin[e+fx]?) 17@%

EllipticF [ArcSin(Sin[e+fx]], -] [1- asinfesfx)?

a+b a+b

3b (a+b) f+/Cos[e+fx]? \/Sec[eﬁfx]z (a+b-asinfe+fx]?)

Result (type 4, 383 leaves, 10 steps):
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a\/b+aCOS[e+'FX]2 Sinfe + fx] 2a (a+2b) \/b+aCos[e+1‘:x}2 Sinfe + f x]

- - +

3b <a+b>f\/a+b5ec[e+fx]2 (a+b-asinfe+fx]2)%? 3b? (a+b)2-F\/a+bSec[e+1cx]2 \/a+b—aSin[e+1cx]2

2 (a+2b)\/b+aCos[e+-Fx}2 EllipticE[ArcSin[Sin[e+fx]], -° ]\/aer—aSin[e+-Fx]2

a+b

3 b2 (a+b)2fx/Cos[e+fx]2 \/a+bSec[e+-Fx}2 1 asinfefxi?

a+b

\/b+aCos[e+-Fx}2 EllipticF[Ar‘cSin[Sin[e+-Fx}], aab] 1—Mi"ae;—‘c"LZ

3b(a+b) -F\/Cos[e+1cx}2 \/a+bSec[e+1Cx]2 \/aer—aSin[eﬂcx]2

Problem 284: Result valid but suboptimal antiderivative.

dx
5/2

J Sec[e+fx]3
(

a+bSecle+fx]?)

Optimal (type 4, 319leaves, 10 steps):

(a-b) sin[e+fx] Sinf[e + f x]
+ +

3b <a+b)2f\/5ec[e+fx12 (a+b-asin[e+fx]?) 3 (a+b)f(a+b-aSin[e+fx]?) \/Sec[eﬂcx}z (a+b-asin[e+fx]?)

(a-b) EllipticE[ArcSin[Sin[e+fx]], ab] (a+b-asinf[e+fx]?)

a+

3ab (a+b)2-Fw/Cos[e+-Fx}2 \/Sec[e+fx}2 (a+b-asin[e+fx]?) l—ﬂa[e;ﬁi

EllipticF [ArcSin(Sin[e+fx]], -] [1- asinfesfx)?

a+b a+b

3a(a+b) f+/Cosfe+fx]? \/Sec[eﬁfx]z (a+b-asinfe+fx]?)

Result (type 4, 381 leaves, 10 steps):
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\/bJraCos[eJr-Fx}2 Sin[e + f x] (a-b) \/b+aCos[e+1‘:x}2 Sin[e + f x]

3 (a+b) 1°\/a+bSec[e+1cx]2 (a+b-asinfe+fx]2)*? 3b (a+b)2-F\/a+bSec[e+1‘:x]2 \/a+b—aSin[e+1‘:x]2

(a-b) \/b+aCos[e+fx}2 EllipticE[ArcSin[Sin[e+fx]], -2 ]\/a+b7asin[e+fx]2

a+b

+

3ab(aer)Zf\/Cos[eercx]2 \/a+bSec[e+-Fx]2 1 asinfefx]?

a+b

\/b+aCos[e+-Fx}2 EllipticF[Ar‘cSin[Sin[e+-Fx}], aab] 1—Mi"ae;—‘c"LZ

3a(a+b) -F\/Cos[e+1cx}2 \/a+bSec[e+1Cx]2 \/aer—aSin[eﬂcx]2

Problem 285: Result valid but suboptimal antiderivative.

Sec[e + fx]
J( dx

a+bSec[e+fx]2)*?

Optimal (type 4, 327 leaves, 10 steps):
2 (2a+b) sinfe+fx] bsinfe +fx]

3a (a+b)2-F\/Sec[e+-Fx]2 (a+b-asinfe+fx]?) 3a(a+b)f(a+b-asSinfe+fx]?) \/Sec[e+fx]2 (a+b-asin[e+fx]?)

2 (2a+b) EllipticE[ArcSin[Sin[e +fx]], a%b] (a+b-asin[e+fx]?)

3 a2 (a+b)2-Fw/Cos[e+-Fx}2 \/Sec[e+-Fx}2 (a+b-asin[e+fx]?) 1—@%

(3a+2b) EllipticF[ArcSin[Sin[e+fx]], -] [1- asinferfx]?

a+b a+b

3a? (a+b) f1/Cos[e+fx]? \/SGC[E+‘FX]2 (a+b-asin[e+fx]?)

Result (type 4, 389 leaves, 10 steps):
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b\/b+aCOS[e+'FX]2 Sin[e + f x] 2 (2a+b) \/b+aCos[e+1"x}2 Sin[e + f x]

— + —

3a <a+b>f\/a+b5ec[e+fx]2 (a+b-asinfe+fx]?)*? 3a <a+b>2-F\/a+bSec[e+fx]2 \/aer—aSin[eﬂcx]2

2 (2a+b)\/b+aCos[e+-Fx}2 EllipticE[ArcSin[Sin[e+fx]], -° ]\/aer—aSin[e+-Fx]2

a+b

+

3 a2 (a+b)2fx/Cos[e+fx]2 \/a+bSec[e+-Fx}2 1 asinfefxi?

a+b

(3a+2b) \/bJraCos[eJr-Fx}2 EllipticF [ArcSin[Sin[e+fx]], afb] 1- @:;&ﬁ

3a% (a+b) -F\/Cos[e+1cx]2 \/a+bSec[e+1Cx]2 \/a+b—aSin[e+1Cx]2

Problem 286: Result valid but suboptimal antiderivative.

Cos[e + fx]
J( dx

a+bSec[e+fx]2)*?

Optimal (type 4, 349leaves, 10 steps):
2b (3a+2b) Sinfe+fx] bCos[e+fx]2Sin[e + fx]

- - +

3a? (a+b)zf\/5ec[e+1:x12 (a+b-asin[e+fx]?) 3a(a+b)f(a+b-aSinfe+fx]?) \/Sec[e+-Fx]2 (a+b-asinfe+fx]?)

(3a2+13ab+8b?) EllipticE |[ArcSin[Sin[e+fx]], i] (a+b-asin[e+fx]?)

3al (a+b)2-Fw/Cos[e+-Fx}2 \/Sec[e+-Fx}2 (a+b-asin[e+fx]?) 1—@%

b (9a+8b) EllipticF[ArcSin[Sin[e+fx]], =] [1- asinfesfx)?

a+b a+b

3a° (a+b) f1/Cos[e+fx]? \/SGC[E+‘FX]2 (a+b-asin[e+fx]?)

Result (type 4, 411 leaves, 10 steps):
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bCos[eercx]z\/bJraCos[eJrfx]2 Sin[e + f x] 2b (3a+2b) \/b+aCos[e+1‘:x]2 Sin[e + f x]

- - +

3a <a+b>f\/a+b5ec[e+fx]2 (a+b-asinfe+fx]?)%? 3a? (a+b)2-F\/a+bSec[e+1cx]2 \/a+b—aSin[e+1cx]2

/

a

((3a2+13ab+8b2) \/b+aCos[e+1=x}2 EllipticE[ArcSin[Sin[e+fx]], ]\/a+b—a5.in[e+-Fx]2

a+b

aSinf[e+fx]?
3a3(a+b)21c\/Cos[e+1cx]2 \/a+bSec[e+1Cx]2 \/1—# -

a+b

b(9a+8b)\/b+aCos[e+1‘:x]2 EllipticF [ArcSin([Sinf[e+fx]], -] 1 asinfesfx]?

a+b a+b

3a° (a+b) -F\/Cos[e+-Fx}2 \/aerSec[eercx]2 \/a+bfasin[e+1°x]2

Problem 287: Result valid but suboptimal antiderivative.

dx

J Cos[e+fx]3
(

a+bSecle+fx]2)>?

Optimal (type 4, 441 leaves, 11 steps):
2b (4a+3b) Cos[e+fx]2Sin[e+fx]

3a? (a+b)21‘:\/5ec[e+1‘:x12 (a+b-asin[e+fx]?)

bCos[e+fx]*Sin[e + fx] (a?+11ab+8b?) Sin[e+fx] (a+b-aSin[e+fx]?)
+ +

3a(a+b) f(a+b-asSinfe+fx]?) \/SGC[G+'FX]2 (a+b-asin[e+fx]?) 3a3 (a+b)2f\/5ec[e+fx]2 (a+b-asin[e+fx]?)

2 (a+2b) (a2-4ab-4b?) EllipticE [ArcSin[Sin[e+fx]], ab] (a+b-asinfe+fx]?)

a+

3a% (a+b)”f+/Cos[e+fx]? \/Sec[e+fx}2 (a+b-asSinfe+fx]?) 17@;‘3;)&]i

b (a?-16ab-16b?) EllipticF [ArcSin[Sin[e+fx]], -] [1- asinfesfx]?

a+b a+b

3a% (a+b) f1/Cos[e+Fx]? \/Sec[e+fx]2 (a+b-asinfe+fx]?)

Result (type 4, 512 leaves, 11 steps):
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bCos[eercx]“\/bJraCos[eercx]2 Sin[e + f x] 2b (4a+3b) Cos[e+-Fx}2\/b+aCos[e+-Fx]2 Sin[e + f x]

+

3a <a+b>f\/a+b5ec[e+fx]2 (a+b-asinfe+fx]2)*? 3a (a+b)2-F\/a+bSec[e+1‘:x]2 \/a+b—aSin[e+1‘:x]2

(a?2+11ab+8b?) \/b+aCos[e+fx}2 Sinfe + f x] \/a+bfasin[e+fx]2

+

3 a3 (a+b)2f\/a+b5ec[e+fx]2

(2 (a+2b) (a®-4ab-4b?) \/b+aCos[e+1Cx]2 EllipticE [ArcSin[Sin[e+fx]], ab} \/a+b—aSin[e+fx]2)/
a+

aSin[e+fx]2
3a% (a+b)2-F\/Cos[e+-Fx]2 \/aerSec[eJr-Fx]2 , asinfe+Tx]” |
a+b

asinfe+fx]?
a } 1_aSm e+f x

a+b a+b

b (a®-16ab - 16 b?) \/b+aCos[e+-Fx]2 EllipticF [ArcSin[Sin[e+fx]],

3a* (a+b)f\/Cos[e+fX]2 \/a+bSec[e+1:x}2 \/a+b—aSin[e+Fx12

Problem 288: Result valid but suboptimal antiderivative.

dx
5/2

J Cos[e+fx]°>
(

a+bSecle+fx]?)

Optimal (type 4, 559 leaves, 12 steps):
2b (5a+4b) Cos[e+fx]*Sin[e+fx] bCos[e+fx]®Sin[e+ fx]

+

3 a2 (a+b)2f\/5ec[e+fx}2 (a+b-asinfe+fx]?) 3a(a+b) f(a+b-asSinfe+fx]?) \/SEC[e+'FX]2 (a+b-asinfe+fx]?)

2 (2a°-3a’b-42ab?-32b%) Sinfe+fx] (a+b-asSin[e+fx]?) (3a’+6lab+48b?) Cos[e+fx]2Sin[e+fx] (a+b-aSin[e+fx]?)

+ +

15 a* (a+b)2-F\/Sec[e+1Cx]2 (a+b-asSin[e+fx]?) 15 a3 (a+b)21‘:\/5ec[e+1‘:x]2 (a+b-asin[e+fx]?)

] <a+b—aSin[e+-Fx]2))/

( (8a*-11a’b+27a’b®+184ab’ + 128 b*) E1lipticE [ArcSin[Sin[e+fx]],
a+b

si £x)2
1535(a+b)2f\/m\/SeC[e+fX}2(a+b—aSin[e+fx]2) p_ @>infe+fxj” |

a+b

asinfesfx]?
a ] 1_a51n e+f x

a+b a+b

15a° (a+b) f+/Cos[e+fx]? \/Sec[e+-Fx]2 (a+b-asinf[e+fx]?)

b (4a*-9a2b+120ab?+128b*) EllipticF[ArcSin[Sin[e+fx]],
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Result (type 4, 639 leaves, 12 steps):

bCos[e+-Fx]6\/b+aCos[e+1:x12 Sinfe + f x] 2b (5a+4b) Cos[e+fx}4\/b+aCos[e+Fx]2 Sinfe + f x]

+

3a <a+b>f\/a+b5ec[e+fx]2 (a+b—aSin[e+-Fx}2>3/2 3 a2 (a+b)2-F\/a+bSec[e+-Fx}2 \/a+b—aSin[e+-Fx}2

2 (2a*-3a’b-42ab?-32b3) \/b+aCos[e+Fx}2 Sin[e + f x] \/aerfaSin[eH‘:x]2

+

15 a* (a+b)2f\/a+b5ec[e+1:x12

(3a2+61ab+48b2) Cos[e+fx}2\/b+aCos[e+fx]2 Sin[e+f x] \/a+b—aSin[e+1‘:x]2

+

15 a3 (a+b)2f\/a+b5ec[e+fx]2

((8a4—11a3b+27a2b2+184ab3+128b4) \/b+aCos[e+-Fx]2 EllipticE[ArcSin[Sinfe+fx]], }\/aer—aSin[ewa]2

/

a+b

aSinf[e +fx]?
15a5(a+b)2-F\/Cos[e+1Cx]2 \/a+b5ec[e+fx]2 \/1—# -

a+b

Sinfe + £ x]2
b(4a3—9a2b+120ab2+128b3>\/b+aCos[e+-Fx]2 EllipticF [ArcSin[Sin[e+fx]], 2 }\/1_a1n[e+x1/
a+b a+b

(15a5 (a+b) -F\/Cos[e+-Fx}2 \/a+bSec[e+fx]2 \/a+b—aSin[e+fx]2

Problem 298: Unable to integrate problem.

J(dSec[eﬂcx])m (a+bsec[e+fx]?)Pdx

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

1 m 1 2+m , bSecle+fx]?
——AppellF1[—, =, -p, —, Sec[e+fx]?, - ————— ]

fm 2 2 2 a
bSec[e+fx]%)P
Cot[e+fx] (dSec[e+fx])" (a+bSec[e+fx]?)” 1+# ~Tan[e + fx]?

a

Result (type 8, 27 leaves, 0steps):
Unintegrable| (dSec[e+fx])" (a+bSec[e+fx]?)P, x|
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Problem 299: Result valid but suboptimal antiderivative.

JSec[ewa}3 (a+bsec[e+fx]?)Pdx

Optimal (type 6, 103 leaves, 5steps):

1 1 3 . , aSinfe+fx]?
prpellFl[f, 2+p, -p, —, Sinfe+ fx]*%, —}
f 2 2 a+b

aSinfe+fx]2)\°?
(Cos[e+fx]?)Psin[e+fx] (Sec[e+fx]* (a+b-aSin[e+fx]?))° [1—#

a+b

Result (type 6, 124 leaves, 5 steps):

1 1 3 , asin[e+fx]? a1p
~AppellF1[ =, 2+p, -p, =, Sin[e+fx]?, —————————| (Cos[e+fx]?)
f 2 2 a+b

aSin[e+fx]2\7?
(b+acCos[e+fx]?) P (a+bSec[e+fx]?)PSinfe+fx] (a+b-asSin[e+fx]?)” [1[+]

a+b

Problem 300: Result valid but suboptimal antiderivative.

JSEC[E-%—'FX] (a+bsecle+fx]?)Pdx

Optimal (type 6, 103 leaves, 5 steps):

1 1 3. , asinfe+fx)?2
—AppellFl[—, 1+p, -p, —, Sinje+fx]°, ————
f 2 2

]

(Cos[e+fx]?)Psin[e+fx] (Sec[e+fx]? (a+b-asSin[e+fx]?))P [1—

a+b

aSin[e+-Fx]2]p
a+b

Result (type 6, 124 leaves, 5steps):

aSin[e+-Fx}2}

1 1 3 . 5 2\ p
~AppellF1][ =, 1+p, -p, —, Sin[e+fx]?, (Cosle+fx]?)
f 2 2

a+b

aSin[e+f P
(b+aCos[e+fx]?) P (a+bSec[e+fx]?)PSin[e+fx] (a+b-aSin[e+fx]?)° {1—M)

a+b

Problem 301: Result valid but suboptimal antiderivative.

JCos[eJrfx} (a+bsec[e+fx]?)Pdx

Optimal (type 6, 101 leaves, 5steps):



1 1 3 , aSinfe+fx]?
~AppellF1|~, p, -p, —, Sinfe+fx]?, ————]
f 2 2 a+b

i 2P
(Cos[e+fx]?)Psin[e+fx] (Sec[e+fx]* (a+b-aSin[e+fx]?))° [1—MJ

a+b

Result (type 6, 122 leaves, 5 steps):

1 1 3. , asinfe+fx]? anp
~AppellF1[—, p, -p, —, Sin[e+fx]?, ———————] (Cos[e+fx]?)
f 2 2 a+b

aSinfe+fx]2)P
(b+acCos[e+fx]?) P (a+bSec[e+fx]?)PSinfe+fx] (a+b-asSin[e+fx]?)” [1[+]

a+b

Problem 302: Result valid but suboptimal antiderivative.

JCos[e+fx]3 (a+bsecle+fx]?)Pdx

Optimal (type 6, 103 leaves, 5 steps):
1 1 3 , aSinfe+fx]?
“AppellF1|—, -1+p, -p, —, Sin[e+fx]?, ———— ]
f 2 2 a+b
; 2\-p
(Cos[e+fx]?)Psin[e+fx] (Sec[e+fx]? (a+b-aSin[e+fx]?))P [1_a51n[e+-Fx]]

a+b

Result (type 6, 124 leaves, 5 steps):

aSin[e+-Fx]2]

1 1 3 . 5 2\ p
~AppellFl][ =, -1+p, -p, —, Sin[e+fx]?, (Cosle+fx]?)
f 2 2

a+b

aSin[e+f P
(b+aCos[e+fx]?) P (a+bSec[e+fx]?)PSin[e+fx] (a+b-aSin[e+fx]?)° [1—M)

a+b

Problem 303: Result valid but suboptimal antiderivative.

JCos[eH:x}5 (a+bsec[e+fx]?)Pdx

Optimal (type 6, 103 leaves, 5steps):
1 1 3 , aSinfe+fx]?
prpellFl[f, -2+p, -p, —, Sin[e+fx]°, —]
f 2 2 a+b
; 2\ -p
(Cosfe+fx]?)Psin[e+fx] (Sec[e+fx]? (a+b-aSin[e+fx]?))P 17M
a+b

Result (type 6, 124 leaves, 5 steps):
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2

1 1 3. aSinfe+fx]?
~AppellFl|[ =, -2+p, -p, —, Sin[e+fx]?, —— ]
f 2 2

(Cosfe+fx]?)P
a+b

Sinfe+ fx]2| P
(b+aCos[e+fx]?) P (a+bSec[e+fx]?)PSin[e+fx] (a+b—aSin[e+fx]2)P[1_w

a+b

Test results for the 70 problemsin "4.6.0 (a csc)*m (b trg)*n.m"

Test results for the 84 problemsin "4.6.11 (e x)*m (a+b csc(c+d x*n))*p.m

Test results for the 59 problemsin "4.6.1.2 (d csc)*n (a+b csc)m.m

Test results for the 16 problemsin "4.6.1.3 (d cos)"n (a+b csc)*m.m

Test results for the 23 problemsin "4.6.1.4 (d cot)*n (a+b csc)*m.m"

Test results for the 24 problemsin "4.6.3.1 (a+b csc)*m (d csc)*n (A+B csc).m"

Test results for the 1 problems in "4.6.4.2 (a+b csc)”m (d csc)”*n (A+B csc+C csc”2).m"

Test results for the 27 problems in "4.6.7 (d trig)*m (a+b (c csc)*n)*p.m

Test results for the 254 problems in "4.7.1 (c trig)*m (d trig)*n.m"

Test results for the 294 problems in "4.7.2 trig"m (a trig+b trig)*n.m"

Problem 15: Result valid but suboptimal antiderivative.

Sin[x]3
J dx
(acCos[x] +bsin[x])?

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



6 a2 b ArcTanh | oaten|i] )
N 3a (a’?-b?) +a (a?+b?) Cos[2x] - b (a%+b?) Sin[2x]
N
(a? +b2)%/2 2 (a2 +b?)? (aCos[x] +bSin[x])

Result (type 3, 283 leaves, 19 steps):

3a2 Ar‘cTanh[M’a—Si”M} 2a2bArcTanh[%] 2a% (3a2+b?) Ar‘cTanh[%

A a2+b? + a%+b? </ a2+b? Cos [X]
- - + - +
b (a2 +b2)>? (a? +b2)%/2 b (a2 +b2)>'? b?
3a2Cos[x] 2asSin[x] 3a3sin[x] 2a3Cos[§]2(2ab+(a2—b2)Tan[§]> 222 (a+bTan[§])
- + - +
b? (a + b?) b b® (a%+b?) b® (a2 +b?)? (a? +b2)? (a+2bTan[§] 7aTan[§]2)

Problem 23: Result valid but suboptimal antiderivative.

Sin[x]?
J dx
(aCos[x] +bSin[x])>
Optimal (type 3, 92 leaves, ? steps):
(a% - 2b?) ArcTanh| beatan[7]

N a(3abCos[x] + (a?+4b?) Sin[x])

- +

(a2 +b2)>/2 2 (a2+b?)? (aCos[x] +bSin([x])?

Result (type 3, 300 leaves, 13 steps):

2 a2 ArcTanh | M] ArcTanh | M] a2 (2a2-b?) ArcTanh [ b-atan|t|

\ a%+b? +/ a%+b? ~/ a2+b?
- - +
b2 (a2+b2)3/2 b2+ a2 +b? b2 (a2+b2)5/2
23 2(ab+(a2+2b2)Tan{§” 4a4+3a2b2+2b4+ab(5a2+2b2)Tan[f]

+ —

b (a%+b?) (aCos[x] +bSin[x]) , (a%+b?) (a+2bTan[§] —aTan[§]2>2 ab (a?+b?)? (a+2bTan[§] —aTan[i]z)

Problem 123: Result valid but suboptimal antiderivative.

Cos[c+dx]3
J dx
(aCos[c+dx] +bSin[c+dx])?

Optimal (type 3, 138 leaves, ? steps):
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33 bz ArcTanh { bCos[c+dx]-aSin[c+dX] .
a2 2abCos[c+dx] (a*-b?)Sin[c+dx] b3
+ + -

(a2 +b%)%%d (a?+b?)%d (a2 +b?)%d (a2 +b?)%d (aCos[c+dx] +bSin[c+dx])

Result (type 3, 231 leaves, 11 steps):
b-aTan|t (c+d x)

/) a2+b?

b-a Tan £(c+dx) }

) a2+b?

a(a2+b2)5/2d a<a2+b2)5/2d

2 b* Ar‘cTanh[ 2 b2 (3 az + bZ) Ar‘cTanh[

2 (2ab+ (a2 - b?) Tan[i (c+dx”) 2 b3 (a+bTanE (c+dx”)

(a2 +b?)%d (1+Tan[i (c+dx)]2) a(a2+b?)%d (a+2bTan[i (c+dx)] 7aTan[i (c+dx)]2)

Problem 131: Result valid but suboptimal antiderivative.

J Cos[c+dx]*

(aCos[c+dx] +bSin[c+dx])3

dx

Optimal (type 3, 216 leaves, ? steps):
b-aTan| (c+d x)

N ) b (3a?-b?) Cos[c+dx] a (a?-3b?)Sin[c+dx]
- + + +

(a2 +b2)7"%d (a2 +b2)°d (a2 +b2)°d

3b% (4a%-b?) ArcTanh |

b*Sinfc +dx] b* (8a% + b?)

2a <a2+b2)2d (aCos[c+dx] +bSin[c+dx])2 2a (a2+b2)3d (aCos[c+dx] +bSin[c+dx])

Result (type 3, 492 leaves, 15 steps):

b-aTan| (c+d x) b-aTan| (c+d x)

a2+b2 a2+b2

b-a Tan l(c+dx) ]

) a%+b?

3b* (a2 +2b?) ArcTanh | | 4bt (3a2+2b2) ArcTanh | | 2b? (6a*+3a2b?+ b ArcTanh |

— + —

a? (a?+b?)7%d a? (a?+b?)7%d a? (a?+b?)7% d
2(b(3a2—b2)Jra(a2—3b2)Tan[§(c+dx)])+ 2b4(ab+(a2+2b2)Tan[i(c+dx)}) 7
(a2+b2)3d (1+Tan[§ (c+dx”2) a3 (a2+b2)2d (a+2bTan[§ (c+dx)] —aTan[% (c+dx)]2)2
3b* (a%+2b?) (b—aTan[%<c+dx) ) 4 b3 (2a4—b4+ab(3a2+2b2)TanE(c+dx”)
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Problem 133: Result valid but suboptimal antiderivative.

Cos[c+dx]?
J dx
(aCos[c+dx] +bSin[c+dx])?

Optimal (type 3, 119leaves, ? steps):
_b+aTan| X (c+d x) ]
NEETE B

(a?+b2)°>'*d 2 (a2+b2)?d (aCos[c+dx] +bSin[c+dx])?

2 a* -b?%) ArcTanh
2 2
b ((4az+b2) Cos[c+dx] +3abSin[c+dx])

Result (type 3, 225leaves, 6 steps):
b-aTan|L1 (c+d x)
]

Jaor 2b? (ab+(a2+2b2)Tan[i(c+dx)])

— + —

(a2+b2)5/2d a® (a®+b?)d (a+2bTan[i (c+dx)] 7aTan[§ (c+dx)]2)2

(222 - b?) ArcTanh [

b(4a*+3a2b2+2b*+ab (5a+2b?) Tan[2 (c+dx)]]

a3 (az+b2)2d (a+2bTan[§ (c+dx)] —aTan[i <c+dx)]2)

Problem 142: Result valid but suboptimal antiderivative.

J Cos[c+dx]3 dx
(aCos[c+dx] +bSin[c+dx])*
Optimal (type 3, 157 leaves, ? steps):

2 2 3b2 ArcTanh -b+a Tan 1—(c+d><)
2 (227 -30?) ArcTanh| | 3(3atb-a2b7 4 b%) Cos[2 (crdx)] + 2b (-9a2 4 b7) (2 (a7 b2) 4 3absin[2 (c-dx)])

4/ a%+b?
+

(a?+b2)72d 6 (a2+b?)°d (aCos[c+dx] +bSin[c+dx])’

Result (type 3, 362 leaves, 7 steps):
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-aTan 1—(c+dx)
i NEwey ) 8b3(a(a2+2b2)+b(3a2+4b2)Tan[i(c+dx)]) )

(a?+b2)"%d 3a° (a+b?) d (a+2bTan[§ (c+dx) ] —aTan[% (c+dx”2)3

a(2a%-3b?) Ar‘cTanh[b

2 b2 (b (15a*+18a2b? +8b%) +a (9a* + 30 a2 b? + 16 b*) Tan[% (c+dx)”

3a° (a2+b?)%d (a+2bTan[§ (c+dx)] —aTan[i (c+dx”2)2 _

b(6a°+9a*b?+12a2b*+4b+ab (9a*+6a2b?+2b%) Tan[ 2 (c+dx)]|
2

a* (a?+b?)°d (a+2bTan[§ (c+dx)] —aTan[% (c+dx”2)

Test results for the 397 problems in "4.7.3 (c+d x)*m trig"n trig"p.m"

Test results for the 9 problems in "4.7.4 x"m (a+b trig"n)*p.m"

Test results for the 330 problems in "4.7.5 x"m trig(a+b log(c x*n))*p.m

Problem 135: Unable to integrate problem.

in‘ Tan[a+ 1 Log[x]] dx

Optimal (type 3, 47 leaves, 5 steps):
i x4

4

—ie?t?x® 4 +ie*'?Logle?t? + x?]

Result (type 8, 15leaves, 0steps):

CannotIntegrate[x* Tan[a+ i Log[x]], X|

Problem 136: Unable to integrate problem.

JXZ Tan[a+ i Log[x]] dx

Optimal (type 3, 43 leaves, 5steps):
. ix3 . .
-2ie?t?x+ +21ie* ?ArcTan|e 7 x|
3




4 Trig functions.nb | 51

Result (type 8, 15leaves, 0steps):

CannotIntegrate[x? Tan[a + i Log[x]], X|

Problem 137: Unable to integrate problem.

Jx Tan[a+ 1 Log([x]] dx

Optimal (type 3, 33 leaves, 5steps):

2
ix . .
——-ie’'?Logl[e??+x?|
2

Result (type 8, 13 leaves, 0steps):
CannotlIntegrate[x Tan[a + i Log[Xx]], X]
Problem 138: Unable to integrate problem.

JTan [a+1Log[x]] dx

Optimal (type 3, 27 leaves, 4 steps):

ix-21 eiaAr‘cTan[e’“X}

Result (type 8, 11 leaves, 0steps):

CannotIntegrate[Tan[a+ i Log[Xx]], X]

Problem 140: Unable to integrate problem.

JTan[a +1 Log[x]] dx

X2

Optimal (type 3, 29leaves, 4 steps):

1 . .
—+21ie*?ArcTan [e’l a x]

X

Result (type 8, 15leaves, 0steps):
[Tan[a +1 Log[x]]

2 ’X]

CannotIntegrate
X
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Problem 141: Unable to integrate problem.

dx
3

JTan[a +1 Log[x]]

X

Optimal (type 3, 35leaves, 4 steps):
]

Result (type 8, 15leaves, Osteps):

: 21a
1 . e
-ie?'?Log[1+

2 x2 x2

Tan[a+ 1 Log[x]]

3 ’X]

CannotIntegrate|

X

Problem 142: Unable to integrate problem.

JTan[a +1Log[x]] dx

x4

Optimal (type 3, 45leaves, 5steps):

. L o-21a
i 2ier’’ -2ie?'?ArcTan[e 2 x|
3 %3 X
Result (type 8, 15leaves, 0steps):
[Tan[a +1 Log[x]]

CannotIntegrate » X]

X4

Problem 143: Unable to integrate problem.

JXE' Tan[a+ i Log[x]]%dx

Optimal (type 3, 63 leaves, 5steps):
ﬁ 2 @6 ia

2e213X27
4 eriagy?

7464]'13 Log[(e2]'13+x2:|

Result (type 8, 17 leaves, 0steps):

CannotIntegrate|x®Tan[a+ i Log[x]]?, x|
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Problem 144: Unable to integrate problem.

sz Tan[a+ 1 Log[x]]?dx

Optimal (type 3, 62leaves, 6 steps):
ﬁ 2 ez ia X3

3 e?iaLyx?

6e?iax— -6e* 7 ArcTan|e ' x|

Result (type 8, 17 leaves, 0steps):

2

CannotIntegrate|x? Tan[a+ i Log[x]]?, x|

Problem 145: Unable to integrate problem.

JxTan[aJr i Log[x]]%dx

Optimal (type 3, 51leaves, 5steps):
ﬁ 2ett? 2ia 2ia, o2

—2+eua+xz+2e Log[e +X]

Result (type 8, 15leaves, 0steps):

CannotIntegrate|x Tan[a + i Log[x]]?, X]

Problem 146: Unable to integrate problem.

JTan [a+1Llog[x]]%dx

Optimal (type 3, 46 leaves, 6 steps):

2e?tax . ,
-x- ————+2e'?ArcTan[e 2 x|
ezla+xz

Result (type 8, 13 leaves, 0steps):

2

CannotIntegrate[Tan[a+ i Log[x]]?, ]

Problem 148: Unable to integrate problem.

. 2
JTan[a +ilog(x]]?

x2
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Optimal (type 3, 60 leaves, 5steps):
e?ia 3x . .
- +— +2e "2 ArcTan|e 2 x]
X(6213+X2) eZna+X2

Result (type 8, 17 leaves, 0steps):

Tan[a+ 1 Log[x]]?

CannotIntegrate | 5 » X]
X

Problem 149: Unable to integrate problem.

2

dx
3

JTan[a +1Log[x]]

X

Optimal (type 3, 55leaves, 4 steps):
-21ia 2ia
_2¢ : +i—2<e*“"“Log[1+‘e
1+ [ 2 X2 X2

XZ

Result (type 8, 17 leaves, 0steps):

Tan[a+ 1 Log[x]]?

CannotIntegrate| » X]

X

Problem 150: Unable to integrate problem.
J(e x)"Tan[a+ 1 Log[x]] dx

Optimal (type 5, 71 leaves, 4 steps):

i (ex)Lm 21 (ex)m Hypergeometr‘iCZFl[l, % (—1—m)J

- +

e (1+m) e (1+m)

Result (type 8, 17 leaves, 0steps):

CannotIntegrate| (ex)"Tan[a+ i Log[x]], X|

Problem 151: Unable to integrate problem.

J(ex)"‘Tan[aJr iLlog[x]]2dx

Optimal (type 5, 77 leaves, 5 steps):
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X (ex)™ 2x (ex)" . 1 1
+ - 2x (ex)"Hypergeometric2F1[1, ~ (-1-m), , - ]
2

2ia

1+m 14 ¢

XZ

Result (type 8, 19leaves, 0steps):

2

CannotIntegrate| (ex)" Tan[a+ i Log[x]]?, x|

Problem 152: Unable to integrate problem.

J(ex)"‘Tan[aJr iLlog[x]]3dx

Optimal (type 5, 184 leaves, 6 steps):
i (1-m)mx (ex)" j(l—‘e:a)zx(ex)m Jie’“a(e“a(3+m)+e“ale’m )x(ex)"‘
_ N N _

2 (1m) 2 1) 2 1]

x? X

i (3+2m+m?) x (ex)™Hypergeometric2F1|1, % (-1-m),

1+m

Result (type 8, 19leaves, 0steps):

3

CannotIntegrate| (e x)" Tan[a+ i Log[x]]3, x|

Problem 153: Unable to integrate problem.

JTan [a+blog[x]]Pdx

Optimal (type 6, 142leaves, 4 steps):

i 1_(EZJiaX21'1b p ‘ ] i i ) ) ) )
< ) (1+621ax21b>PAppellF1 - -p, p,lf_, eZJLBXZ]Lb, 7e21ax21b]
1+e2jaX21b 2b 2b

X (17621axzﬂb>—p

Result (type 8, 11 leaves, 0steps):
CannotIntegrate|Tan[a +bLog[x]]P, x|

Problem 154: Unable to integrate problem.

j(ex)mTan[a+bLog[x}]Pd1x

Optimal (type 6, 162 leaves, 4 steps):
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. . . 1- 2iay2ib p ) ) I 1+ i 1+ X X . .
1 (ex)1+m <1_621aX21b)*P l( e‘ X. ) (1+<e“ax“b)pAppellF1[—]l( m>,—p, p,l—l( m)’(EZJlaXZJLbJ _e21aX21b]
e(1+m) 1+e2iayx2ib 2b 2b
Result (type 8, 17 leaves, 0steps):
CannotIntegrate| (ex)" Tan[a+b Log[x]]P, x|
Problem 155: Unable to integrate problem.
JTan [a+Log[x]]Pdx
Optimal (type 6, 120leaves, 4 steps):
‘ ] . 1- 2ia 21 p ) ) . . ) ) ] )
—ettqxAt) T - e. X. 1+e“'?x*' )" xAppellFl|-—, -p, p, 1 - —, e ¥x*, —e*'?x*?!
1_e2 2i)\-p ( > 2 2i\pP 1 T 2 2 2 2
1+e2tax2t 2 2
Result (type 8, 9leaves, 0steps):
CannotIntegrate[Tan[a+ Log[x]]P, x|
Problem 156: Unable to integrate problem.
JTan [a+2Llog[x]]Pdx
Optimal (type 6, 120leaves, 4 steps):
‘ . i (1 - 2ia 41 p ] ] . . ] ] ] ]
(1-e**axh)P [l E]_+@ijax):j ) (1+e“"‘x“)prppellFl[fi, -p, p,1- i, e?iaxti, _e2iaxii]
Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Tan[a+2Log[x]]P, x|
Problem 157: Unable to integrate problem.
JTan[a +3 Log[x]]1Pdx
Optimal (type 6, 120 leaves, 4 steps):
(1_eziaxsi>—p [i (1_i%ia:éj> P (1+eraxﬁi)PXAppellFl[_j_, -p,p, 1- 3’ e2iaybi, _ezjiaxejl}
1+e2taxst 6 6

Result (type 8, 11 leaves, 0steps):



CannotIntegrate[Tan[a+ 3 Log[x]]P, x|

Problem 158: Unable to integrate problem.

sz’ Tan[d (a+bLog[cx"])] dx

Optimal (type 5, 71 leaves, 4 steps):

. 4 . .
R 1 i x* Hypergeometric2F1[1, - 21 s 1- 21 , —e?t?d (c x”)“bd}
4 2 bdn bdn
Result (type 8, 19leaves, 0steps):
CannotIntegrate[x?Tan[d (a+blog[cx"])], x]
Problem 159: Unable to integrate problem.
sz Tan[d (a+bLog[cx"])] dx
Optimal (type 5, 75leaves, 4 steps):
- . .
12 i x* Hypergeometric2F1[1, - 3 , 1- 21 , —e?t?d (¢ x“)“bd]
3 3 2bdn 2bdn
Result (type 8, 19leaves, 0steps):
CannotIntegrate [x*Tan[d (a+blog[cx"])], x]
Problem 160: Unable to integrate problem.
Jx Tan[d (a+bLlog|[cx"])] dx
Optimal (type 5, 69 leaves, 4 steps):
. 2 . .
X Hypergeometric2F1[1, - = ,1- = , —e2tad (cx")“bd]
2 bdn bdn

Result (type 8, 17 leaves, 0steps):
CannotIntegrate|xTan|[d (a+blog[cx"]) ]|, x|
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Problem 161: Unable to integrate problem.
JTan[d (a+bLog[cx"])] dx

Optimal (type 5, 67 leaves, 4 steps):

i

-1 X+ 21 xHypergeometric2Fl [1, - , 1-
2bdn 2bdn

Result (type 8, 15leaves, 0steps):
CannotIntegrate|[Tan[d (a+bLog[cx"])], x|

Problem 163: Unable to integrate problem.

dx
2

JTan[d (a+bLoglcx"]) ]

X

Optimal (type 5, 71 leaves, 4 steps):

i

2bdn 2bdn’

2 Hyper‘geometr‘iczFl[l, —L 144 —g2iad (c X"

s _g2tiad <cxn>21bd]

>2jbd}

X X

Result (type 8, 19leaves, 0steps):
Tan|d (a+bLlog[cx"])]

CannotIntegrate | ; , X|
X

Problem 164: Unable to integrate problem.

JTan[d (a+bLoglcx"]) ] 4
X

x3

Optimal (type 5, 69 leaves, 4 steps):

i Hypergeometric2F1[1, ——, 1+ ——, -e?'2d

1 bdn’ bdn’

(an>2jbd}

2 x2 x2

Result (type 8, 19 leaves, 0steps):
Tan[d (a+bLog[cx"]) ]

CannotIntegrate| ; » X]
X



Problem 165: Unable to integrate problem.

JXE’Tan[d (a+bLog[cx”])]2d1x

Optimal (type 5, 159 leaves, 5 steps):

(4i-bdn) x* i x4 (1—<e2]'lad (cx”)“bd) 2 i x* Hypergeometric2F1[1, - 21, 1- 2L, _e2%2d (¢ x“)“bd}
N _

4bdn bdn(1+e21ad(cxn)21bd)

Result (type 8, 21 leaves, 0steps):

CannotIntegrate[x®Tan[d (a+bLog[cx"]) }2: x|

Problem 166: Unable to integrate problem.

szTan[d (a+bLog[cx”])]2d1x

Optimal (type 5, 163 leaves, 5steps):
(3i-bdn)x3 ix3 (17e“ad (cx”)“bd> 2 i x3 Hypergeometric2Fi|1,
N _

3bdn bdn(1+euad(cxn)2ibd>

Result (type 8, 21 leaves, 0steps):

CannotIntegrate[x? Tan|d (a+blog [cx"] ) }2, x|

Problem 167: Unable to integrate problem.

JxTan[d (a+bLog[cx”])]2dlx

Optimal (type 5, 159 leaves, 5 steps):

bdn bdn
bdn
3 3i 2iad n\2ibd
e - == e Cc X
2bdn’ 2bdn’ < > ]
bdn

7b$n’ 1- b;ln’ ,@21'1"“1 <an>2jbd}

(2i-bdn) x2 ix? (1—@2“" (c x”)z“’d) 2 i x? Hypergeometric2F1[1,
N _

2bdn bdn(1+e21ad(cxn)zibd)

Result (type 8, 19leaves, 0steps):

CannotIntegrate[x Tan|d (a+b Log[cx"]) }2, x|

bdn
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Problem 168: Unable to integrate problem.

JTan[d (a+bLog[cx"]) ]Zdlx

Optimal (type 5, 154 leaves, 5 steps):

. . i n\2ibd . . i i ia n\2ibd

(n—bdn)x+ lx(l—ez ad (cxn) ) _21xHyper‘geometr‘1c2F1[1,—Tjdn,l—zbdn,—ez 4 (cxn) ]
bdn bdn(1+e2“d(cx“>2jbd) bdn
Result (type 8, 17 leaves, 0steps):
CannotIntegrate[Tan[d (a+bLog[cx"]) ]2, x|
Problem 170: Unable to integrate problem.

Tan[d (a+blL ")

J an[d (a+blog[cx"]) | ix
XZ

Optimal (type 5, 157 leaves, 5 steps):
1+ bin ) i (1—@2“" (c x”)“bd) 7 2 i Hypergeometric2Fi[1, 72;“, 1+ ijldn, —e2iad (cxn)2ibd]

X bdnx(1+e“ad(cx”)“bd) bdnx
Result (type 8, 21 leaves, 0steps):

Tan[d (a+blL )12
CannotIntegrate| an[d (2~ zog[cx )] » X]
X
Problem 171: Unable to integrate problem.

Tan[d (a+blL ")

J an[d (a+blog[cx"]) | ix
X3

Optimal (type 5, 156 leaves, 5 steps):
1+ bzdjn i (1—@2““ (c x”)z“’d) 7 2 i Hypergeometric2F1[1, b];—n, 1+ b;‘n, —e2iad (cxn)2ibd]

2x? b d n x2 (1+e“ad (cx”)“bd) b d n x2

Result (type 8, 21 leaves, 0steps):
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Tan|d (a+bLog[cx”}>]2

CannotIntegrate| » X]

x3

Problem 175: Unable to integrate problem.

J(ex)’“Tan[d (a+bLog[c x”}” dx

Optimal (type 5, 101 leaves, 4 steps):

., . . 1+m . i (1+m) i (3+m) _2iad n\2ibd
E (e x)Lm ) 21i (ex)™Hypergeometric2Fi[1, Shan s 1o, —e (cxm) ]
e (1+m) e (1+m)

Result (type 8, 21 leaves, 0steps):
CannotIntegrate| (ex)"Tan|d (a+blog[cx"])], x|

Problem 176: Unable to integrate problem.

J(ex)"‘Tan[d (a+bLog[cx”}H2dlx

Optimal (type 5, 196 leaves, 5 steps):

(i (1+m) -bdn) (ex)tm i (e x) 1+m (17e“ad (c x”)“bd) 2i (ex)'™Hypergeometric2F1[1, - j‘z(bl;':]) ,1- j‘z(bl(;’:]) , —e2iad (¢ x”)“bd]
. _

bde (1+m)n bden(1+<e“ad(cx”)“bd) bden

Result (type 8, 23 leaves, 0steps):
CannotIntegrate| (ex)"Tan[d (a+bLog[cx"]) ]2, q

Problem 177: Unable to integrate problem.

J(ex)"‘Tan[d (a+bLog[cx”}H3dlx

Optimal (type 5, 351 leaves, 6 steps):
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2tad (14m-2ibdn)

e*i?d (14m+2ibdn) (cx")“bd

(i (1+m) -bdn) (1+m+2ibdn) (ex)¥" (ex)tm (1—ez“d(cxn)“bd)2 fl‘e’“ad(ex)l”"(e

n

n

2b2d2e<1+m> n2 Zbden(1+62jad<an>Zﬁbd)2 2b2d2en(1+ezjad (cxn)ZJ'lbd)

i (1+2m+m?-2b2d?n2) (ex)"Hypergeometric2F1[1, - jz(bl;? ,1- jz(blt;":]) , —e2iad (cxn)2ibd]

b>d*e (1+m) n?
Result (type 8, 23 leaves, 0steps):
CannotIntegrate| (ex)"Tan|d (a+bLog[cx"]) ]3, x|
Problem 178: Unable to integrate problem.

JTan[d (a+bLlog[cx"])]"ax

Optimal (type 6, 190 leaves, 5 steps):

i (17e“ad (cx”)“bd) .

X(lieZiad<CXn>21‘Lbd)*P (1+e2jad(cxn)2jbd)P

1+e2tad (cx”)zjlbd
AppellFl{—ijl , -p, p, 1- , €129 (c x“)zjbd, —e?t?d (¢ x“)zjbd}
2bdn 2bdn
Result (type 8, 17 leaves, 0steps):
CannotIntegrate|Tan|d (a+bLog [cx"] ) ]p, x|
Problem 179: Unable to integrate problem.
J(ex)"‘Tan[d (a+blLog[cx"])]Pdx
Optimal (type 6, 210leaves, 5 steps):
i(1-e2iad (¢xn)2ibd} )P

1 (ex)tm (17e213d(cxn)2ibd)’p ( ( ) )

e (1+m) 1+ e2tad (cx”)ZJlbd
) i (1 i (1 + ) )
(1+e2“d (c x”)zjlbd)pAppellFl[f7]l (Lem) , -p, P, 1- R VR (1+m) , @2iad (cxn)2ibd _g2iad (¢ yn)2ibd]
2bdn 2bdn

Result (type 8, 23 leaves, 0steps):
CannotIntegrate[ (ex)"Tan[d (a+bLog[cx"])]", x]



Problem 186: Unable to integrate problem.

sz’ Cot[a+1Log[x]] dx

Optimal (type 3, 49leaves, 5steps):
i x4

4

711@213)(27

_jetta Log[eh‘laixz]

Result (type 8, 15leaves, 0steps):
CannotIntegrate |x® Cot[a+ i Log[x]], x|

Problem 187: Unable to integrate problem.

sz Cot[a+1iLog[x]] dx

Optimal (type 3, 43 leaves, 5steps):
ix3

3

~2ie?t?x-

+21ie*'?ArcTanh[e 2 x|

Result (type 8, 15leaves, 0steps):
CannotIntegrate[x? Cot[a+ i Log[x]], X|

Problem 188: Unable to integrate problem.

Jx Cot[a+1Log[x]] dx

Optimal (type 3, 35leaves, 5steps):
i XZ L2 21 2
-——-ie*?Logl[e?*? - x?]
2
Result (type 8, 13 leaves, 0steps):

CannotIntegrate[x Cot[a+ i Log[x]], X]

Problem 189: Unable to integrate problem.

JCot [a+1Llog[x]] dx
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Optimal (type 3, 27 leaves, 4 steps):

-ix+2ie'?ArcTanh[e *?x]

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Cot[a+ 1 Log[x]], X]

Problem 191: Unable to integrate problem.

JCot[a +1Log[x]]

2

dx
X

Optimal (type 3, 29 leaves, 4 steps):

1 . .
-—+2ie*?ArcTanh|e ' ?x|

X
Result (type 8, 15leaves, 0steps):
[Cot[a +1 Log[x]]

2 "X]

CannotIntegrate
X

Problem 192: Unable to integrate problem.

JCot[a +1 Log[x]]

3

dx
X

Optimal (type 3, 36 leaves, 4 steps):

]

i e211a

. -2ia
- -le Log|1l-
2 x2 g[ x2

Result (type 8, 15leaves, 0steps):
Cot[a+1Log[x]]

3 ’X]

CannotIntegrate |
X

Problem 193: Unable to integrate problem.

JCot[a +1 Log[x]] dx

X4
Optimal (type 3, 45leaves, 5steps):
i 2ie?i?

- 77+Zje’3jaAr‘cTanh[e’“x}
3 x3 X
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Result (type 8, 15leaves, 0steps):

Cot[a+1Log([x]]
: x|

CannotIntegrate|
%

Problem 194: Unable to integrate problem.

Jx3 Cot[a+ 1 Log[x]]?dx

Optimal (type 3, 67 leaves, 5steps):
4 61ia

—Zezjaxz—x—— 2“3 74e4ia|_og[e2ﬁa7xz]
4 eZJLa _ XZ

Result (type 8, 17 leaves, 0 steps):

CannotIntegrate [xg’ Cot[a+1Log[x]]2, x}

Problem 195: Unable to integrate problem.

JXZ Cot[a+ 1 Log[x]]?dx

Optimal (type 3, 64 leaves, 6 steps):
. X3  2e2tax3 . .
~6e?iix- — - ———— 6’ ?ArcTanh|e ' ? x|
3 (EZ ia _ X2

Result (type 8, 17 leaves, 0steps):

2

CannotIntegrate [xz Cot[a+1Log[x]]%, x}

Problem 196: Unable to integrate problem.

JxCot[a+ iLog[x]]?%dx

Optimal (type 3, 55leaves, 5steps):

2 41ia
X 2e . .
_ _ - _26213L0g[62la_xz]
2 e21a7X2

Result (type 8, 15leaves, 0steps):

CannotIntegrate [x Cot[a+1Log[x]]?

x|
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Problem 197: Unable to integrate problem.

JCot [a+1Llog[x]]%dx

Optimal (type 3, 48 leaves, 6 steps):
2 (EZ ia %

X +2e“Ar‘cTanh[e‘“x}
e2ia_y2

Result (type 8, 13 leaves, 0steps):

CannotIntegrate[Cot[a+ i Log[x]]?, ]

Problem 199: Unable to integrate problem.

dx

JCot[a +1Llog[x]]?
2

X

Optimal (type 3, 64 leaves, 5steps):
e2ia 3x , ,
- - — -2e'?ArcTanh[e 2 x|
X((Ezjlan2> (EznanZ

Result (type 8, 17 leaves, 0steps):

Cot[a+1Llog[x]]?
CannotIntegrate| [a+ glx]]

2 ’X]

X

Problem 200: Unable to integrate problem.

JCot[a +1log[x]]?

3

dx
X
Optimal (type 3, 57 leaves, 4 steps):

ZefZJia 1 eZJia]

+ +2e?*?Log(1-
17‘927” 2X2 X2
XZ

Result (type 8, 17 leaves, 0steps):

Cot[a+ i Log[x]]?
CannotIntegrate| [a+ ; glx]] » X]
X
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Problem 201: Unable to integrate problem.

J(ex)"‘Cot[aﬂi Log[x]] dx

Optimal (type 5, 70leaves, 4 steps):

. . 2ia
i (ex)lm 21 (e x) 1" Hypergeometric2F1|[1, % (-1-m), =7, ]

e (1+m) e (1+m)

Result (type 8, 17 leaves, 0steps):

CannotIntegrate| (e x)™Cot[a+ i Log[x]], X|
Problem 202: Unable to integrate problem.

j(ex)cht[aﬂi Log[x] ]2 dx

Optimal (type 5, 77 leaves, 5 steps):

x (ex)™ 2x (ex)"
+

1
- - - 2x (ex)"Hypergeometric2F1[1, — (-1-m), ,
1a 2

1+m 1_e

XZ

Result (type 8, 19leaves, 0steps):

CannotIntegrate| (e x)"Cot[a+ i Log[x]]?, x|

Problem 203: Unable to integrate problem.

J(ex)"‘Cot[a+ iLlog[x]]3dx

Optimal (type 5, 169 leaves, 6 steps):

i (1-m)mx (ex)" j(1+‘92ia)2x(ex)’" j(3+m—m)x(ex>m J'L(3+2m+m2)x(ex)"‘Hyper‘geometr‘icZFl[l,i(—l—m),;"', eha]

XZ

- - +

2 (1+m) 2(1_em)2 2<17em) 1+m

XZ

Result (type 8, 19leaves, 0steps):

3

CannotIntegrate| (e x)"Cot[a+ i Log[x]]3, x|
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Problem 204: Unable to integrate problem.

JCot [a+blog[x]]Pdx

Optimal (type 6, 142 leaves, 4 steps):

i (14 e2iax2ib)\P i i . . |
( ) AppellFl[——,p,_p,j___,euaxnb)_ezlax

1-g2layx2ib 2b 2b

X<1_621‘Laxzﬁb>p<1+ezjax21b)*l9 B Zib}

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Cot[a+bLog[x]]P, x|

Problem 205: Unable to integrate problem.
J(e x)™Cot[a+bLog[x]]Pdx
Optimal (type 6, 162 leaves, 4 steps):

1
e (1+m)

i(1+e2iax2ib) )P

i
AppellFl[—i, p, -p, 1-

(ex)1+m <17e2jaX2j1b)P(1+e21'LaX2ij>*D _ : -
1-e2tax2ib 2b 2b

Result (type 8, 17 leaves, 0steps):
CannotIntegrate| (e x)"Cot[a+b Log[x]]P, x|

Problem 206: Unable to integrate problem.

JCot [a+Log[x]]Pdx

Optimal (type 6, 120leaves, 4 steps):

i (1+62iax21> p

(17e21aXZj>P<1+e2jax2j>*P _ 2ia 21, 7e2]'La

e?tax “]

1 1
. ) XAppe11F1[7 —5 P P, 1-—,
1_(92113)(2]1 2 2

Result (type 8, 9leaves, 0steps):
CannotIntegrate [Cot[a+ Log[x]]P, x|
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Problem 207: Unable to integrate problem.
JCot [a+2Log[x]]Pdx

Optimal (type 6, 120leaves, 4 steps):

]'l(1+e211ax4i> p

(1_e21ax411>r3<1+ezﬁax4j>*P N xAppellFl[—jl—, p, -p, 1- ,ezﬁaxn’_euaxn]
4

D | e

1_(EZiLaX4J'1

Result (type 8, 11 leaves, 0steps):
CannotIntegrate [Cot [a+2Log[x]]P, x]

Problem 208: Unable to integrate problem.

JCot [a+3Log[x]]Pdx

Optimal (type 6, 120leaves, 4 steps):

j(1+ezjaxsi> P 2ia 61 2ia
, et ity ettt dx

(17e21aX6ﬂ>P <1+ezjaxsj)*r’ _ xAppellFl[fi*, P, -p, 1- |

£ 61
; ]

1_@g2iay6i

Result (type 8, 11 leaves, 0steps):
CannotIntegrate[Cot[a+ 3 Log[x]]P, x|

Problem 209: Unable to integrate problem.

Jx3 Cot[d (a+bLog[cx"])] dx

Optimal (type 5, 70leaves, 4 steps):

ix* 1 4 . 21 21
— - — 1 X" Hypergeometric2F1 {1, - 1

s _ Jezjad (CXn>2jbd}
4 2 bdn bdn

Result (type 8, 19leaves, 0steps):
CannotIntegrate[x® Cot[d (a+bLog[cx"])], x]

Problem 210: Unable to integrate problem.

sz Cot[d (a+bLog[cx"])] dx
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Optimal (type 5, 74 leaves, 4 steps):

ix> 2 3 . 31 31
— - —1Xx Hyper‘geometr‘1c2F1[1, - > 1- >
3 3 2bdn 2bdn

Result (type 8, 19leaves, 0steps):
CannotIntegrate |x? Cot|d (a+bLog[cx"])], x|
Problem 211: Unable to integrate problem.

JxCot[d (a+bLog[cx"])] dx

Optimal (type 5, 68 leaves, 4 steps):

ix? ) . i i
-1Xx Hyper‘geometr‘1c2F1[1, -

J17 3
bdn bdn

Result (type 8, 17 leaves, 0steps):
CannotIntegrate[x Cot|[d (a+bLog[cx"])], x|
Problem 212: Unable to integrate problem.

JCot[d (a+bLog[cx"])] dx

Optimal (type 5, 66 leaves, 4 steps):
i i

)1_ i)
2bdn 2bdn

ix-2ixHypergeometric2F1[1, -

Result (type 8, 15leaves, 0steps):
CannotIntegrate [Cot[d (a+bLog[cx"])], x|

Problem 214: Unable to integrate problem.

JCot[d (a+bLoglcx"]) ] 4
X

X2

Optimal (type 5, 70leaves, 4 steps):

i 21Hypergeometr‘1c2F1[1, P

e

2iad

(cxn

i s e2iad (C Xn>2ﬂbd}

- — +
X X

>21bd]

ezjad (cxn)Zibd]

e2iad (an>21bd]



Result (type 8, 19leaves, 0steps):
Cot[d (a+bLoglcx"])]

CannotIntegr‘ate[ N B x}
X

Problem 215: Unable to integrate problem.

JCOt[d (a+bLoglcx"]) ] 4
X

x3

Optimal (type 5, 68 leaves, 4 steps):

i Hypergeometric2Fi|1, ﬁ, 1+ ﬁ, e?iad (c x“)zjbd}
n n

i

- +

2 x2 X2

Result (type 8, 19leaves, 0steps):
Cot[d (a+bLoglcx"])]

3

CannotIntegrate| , X|

X

Problem 216: Unable to integrate problem.

Jx3 Cot [d (a+bLog[cx”])]2d1x

Optimal (type 5, 158 leaves, 5 steps):

(4i-bdn) x* ix4 <1+e“ad (c x”)z“’d> 2 i x* Hypergeometric2Fi|1,
. _

21

_ &) e2iad (cxn)Zﬁbd]

~bdn’ bdn
4bdn bdn(l_eziad (an)Zjbd) bdn
Result (type 8, 21 leaves, 0steps):
CannotIntegrate[x® Cot[d (a+bLog[cx"]) }2, x|
Problem 217: Unable to integrate problem.

JXZCot[d (a+bLog[cx”])]2d1x

Optimal (type 5, 162 leaves, 5steps):

(3i-bdn)x3 ix3 (1+<e2“d(cx”)“bd) 2]1X3Hyper‘geometr‘ic2F1[1,—zzgn, —fzin,ez“d(cx”)“bd}

N _

bdn

3bdn bdn(17e21ad(cxn)21bd)

4 Trig functions.nb | 71
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Result (type 8, 21 leaves, 0steps):
CannotIntegrate [x* Cot[d (a+bLog[cx"]) }2, x|

Problem 218: Unable to integrate problem.

JXCot[d (a+bLog[cx”])]2d1x

Optimal (type 5, 158 leaves, 5steps):

(2i-bdn)x2 ix (1+<e”ad (cx”)“"d> 2 i x? Hypergeometric2Fi|1, —bin, 1- ﬁ, e?iad (cxn)2ibd]
N _

2bdn bdn(l_ezjlad (an)zjlbd) bdn

Result (type 8, 19 leaves, 0steps):

CannotIntegrate[x Cot|[d (a+b Log[cx"]) }2, x|

Problem 219: Unable to integrate problem.

JCot[d (a+bLog[cx"]) ]Zdlx

Optimal (type 5, 153 leaves, 5 steps):

(i-bdn)x Jlx(1+e2“d(cx”)“bd) ZJixHyper‘geometr‘iczFl[l,—ﬁ,l—”ﬁdn,e“ad<cx”>“bd]
N _
bdn bdn(l—e“ad(cx“)”bd) bdn

Result (type 8, 17 leaves, 0steps):
CannotIntegrate [Cot[d (a+bLog|[cx"]) ]2, x|

Problem 221: Unable to integrate problem.

JCot[d (a+bLog[cx”]H2

2

dx
X

Optimal (type 5, 156 leaves, 5 steps):

_i : 2iad ny2ibd ; : _i i 2iad ny2ibd
1+ ) 1(1+e (cxm) ) _21Hyper‘geometr‘1c2F1[1, ——lr e (cxm) ]
X bdnx(l—e“ad(cx“)“bd) bdnx

Result (type 8, 21 leaves, 0steps):
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Cot|[d (a+bLog[cx”}>]2

CannotIntegrate| » X]

x2

Problem 222: Unable to integrate problem.

JCot[d (a+bLog[cx”]H2 ;
X

x3

Optimal (type 5, 155leaves, 5 steps):

21 . 2iad 2ibd . . i i 2iad n\2ibd
1+ 25 ) i (1+(e tad (cxn) ) ) 2 i Hypergeometric2F1|1, IR Rl (cxm) ]
2x? bdn x? (1—@2“‘1 (cx”)”bd) bdn x?

Result (type 8, 21 leaves, 0steps):
Cot[d (a+bLog[cx"]) ]2

3

CannotIntegrate| » X]

X

Problem 226: Unable to integrate problem.

J(ex)’“Cot[d (a+bLog[c x”}” dx

Optimal (type 5, 100 leaves, 4 steps):

i (ex)lm 21 (e x) 1em Hyper‘geometr‘icZFl[l, - ]"Z(bl;": ,1- jz(bl;": , e2tad (c x”)“bd]
e (1+m) e (1+m)

Result (type 8, 21 leaves, 0steps):
CannotIntegrate| (ex)"Cot|d (a+blog[cx"])], x|

Problem 227: Unable to integrate problem.

J(ex)"‘Cot[d (a+bLog[cx”}H2dlx

Optimal (type 5, 195leaves, 5 steps):

(i (1+m) -bdn) (ex)m i (ex)¥" (1+e“ad (c x”)“bd) 2i (ex)™Hypergeometric2F1[1, - j‘z(bl;':]) ,1- j‘z(bl(;’:]) , e2iad (cxn)2ibd]
. _

bde (1+m)n bden(l—e“ad(cx”)“bd) bden

Result (type 8, 23 leaves, 0steps):
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CannotIntegrate| (ex)" Cot[d (a+bLog[cx"]) ]2, x|

Problem 228: Unable to integrate problem.

J(ex)"‘Cot[d (a+bLog[cx””]3d1x

Optimal (type 5, 350 leaves, 6 steps):

. , ibd\2 . _2iad 1om [ €129 (1em—2ibdn) | €**2¢ (14mi2ibdn) (cxn)2ibd
(i (1+m) -bdn) (1+m+2ibdn) (ex)t™ (ex)l’"(1+<ez“”‘<cx”)2]l ) ie?*?% (ex) '"( . + .
+ +
2bd*e (1+m) n 2bden(1—«ez“d(cx”)zj’lbd)2 2b2d2en(1—e“ad(cx")”bd)

i(1+2m+m2-2b2d?n?) (ex)™Hypergeometric2F1|1, - jz(bls'") ,1- jz(bl;'") , e23d (¢ x”)“bd}
n n

b2d2e (1+m) n2

Result (type 8, 23 leaves, 0steps):

CannotIntegrate| (e x)" Cot|d (a+b Log|c x"] ) ]3: x|

Problem 229: Unable to integrate problem.

JCot[d (a+blog[cx"])]”dx

Optimal (type 6, 190 leaves, 5 steps):
i (1+e2“d (cx“)“bd) P

X (1_eziad (an>21bd)P (1+eziad (an)zﬁbd)’P -
1_g2iad (cxn)Zibd

e

AppellF1][- 2iad (an)zﬂbd’ -e?iad | Zjbd}

> Py -P 1 CXn>

2bdn > 2bdn’

Result (type 8, 17 leaves, 0 steps):
CannotIntegrate[Cot[d (a+bLog|[cx"]) 1%, x]

Problem 230: Unable to integrate problem.

J(ex)"‘Cot[d (a+bLog[cx””]pdlx

Optimal (type 6, 210leaves, 5 steps):
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! (ex)lm (l—ezjad (c x”)“bd)p (1+e2”d (c x”)“bd)fp
e (1+m)
i (1+62iad cx" Zibd) P (1 (1 | |
- . ( : AppellFl}M, p,,p,l,u, eZJ’lad(cxn>21bd’7ezjad<cxn>21bd}
1-g2tad (cx”)zjlbd 2bdn 2bdn

Result (type 8, 23 leaves, 0steps):

CannotIntegrate[ (e x)" Cot[d (a+bLog[cx"])]?, x]

Problem 259: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

J(— (1+b?n?) sec|a+blog[cx"] | +2b*n?Sec[a+bLog|cx"] }3) dx

Optimal (type 3, 41leaves, ? steps):
-xSec|a+blog|cx"|| +bnxSec|a+blog[cx"|| Tan|a+bLog|cx"]]|

Result (type 5, 175leaves, 7 steps):

-2e'? (1-ibn)x(c x”)jbHyper‘geometriczFl[l, 1 (1— j—), 1 (37 - , —e?t? (c x”)“b} +
2 bn 2 bn
16b2 e*12n2x (c x”)”bHypergeometric2F1[3, i (3— bl—n), i (5— b“—n), —e?t? (c x“)”b]

1+31bn

Problem 260: Result unnecessarily involves higher level functions.
Jx’“ Sec|a+2Log|c X3 V-’ ]]3d1x

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

xl”"Sec[a+2Log{cx§ - (dem? 11 xl*mSec[a+2Log[cx§mH Tan[a+2Log[cx§ - (dem? 1]
2 (1+m)

(
2 —<1+m>2

Result (type 5, 146 leaves, 3 steps):
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61
g e3iaylim | yy - (1m? }

Hypergeometric2F1|[3,
2

(1-]1 (Jim—3 —(1+m)2))

Problem 301: Result unnecessarily involves higher level functions and more than twice size of optimal

antiderivative.
J(— (1+b?n?) Csc[a+blog[cx"]| +2b*n?Csc[a+bLog|c X”HS) dx
Optimal (type 3, 42leaves, ? steps):
—szc[a+bLog[cx“H —bnxCot[a+bLog[cx”H Csc[a+bLog[cx"H

Result (type 5, 172 leaves, 7 steps):

2e*? (i+bn) x (c x”)“’Hyper‘geometr‘iCZFl[l, 1 (1— L], 1 [3— L) e?*? (c x”)“b]
2 bn 2 bn
16 b% €32 n? x (cx")**® Hypergeometric2Fi|3, i (37 bl;n), i ( - b“—n) e?i? (cxn)?t?]
i-3bn

Problem 302: Result unnecessarily involves higher level functions.
Jx’“ Csc|a+2Llog|c xi V- ]]3d1x

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

xl”"Csc[a+2Log{cx§ - (dem? 11 xl*mCot[a+2Log[cx§mH Csc[a+2Log[cx§ - (dem? 1]

2 (1+m) 2./~ (1+m)?
Result (type 5, 142 leaves, 3 steps):

1 ) 1
3ial+m C X2

- 8e X
itrim-3 -(1+m)2

61
(1”")2] Hypergeometric2F1(3, —

2

1 [3_ i(1+m)




Test results for the 142 problems in "4.7.6 fA (a+b x+c x2) trig(d+e x+f x2)An.m"

Problem 28: Unable to integrate problem.

JFC (@) (£ x)"sin[d+ex] dx

Optimal (type 4, 139leaves, ? steps):
e tdFac (fx)"Gamma[1+m, x (ie-bcLlog[F])| (x (ie-bclLog[F]))™"

2 (e+ibclog[F])

e'dFac (fx)"Gamma[1+m, -x (ie+bcLlog[F])| (-x (ie+bclLog[F]))™"

2 (e-ibcloglF])

Result (type 8, 24 leaves, 1 step):

CannotIntegrate [F2<*P<X (fx)"Sin[d +ex], x|

Problem 32: Unable to integrate problem.

J-FFC(a*bX) (fx)" (exCos[d+ex] + (L+m+bcxLog[F]) Sin[d+ex]) dx

Optimal (type 3, 23 leaves, ? steps):
FFCED0 % (Fx)"Sin[d+ex]

Result (type 8, 89leaves, 6 steps):

e CannotIntegrate [F2 << (fx) " Cos[d+ex], x| +

f (1+m) CannotIntegrate[F2<®<* (fx)"sin[d+ex], x| +bcCannotIntegrate |[F?<Pc* (f x)l”“ Sin[d+ex], x| Log[F]

Test results for the 950 problems in "4.7.7 Trig functions.m"

Problem 759: Result valid but suboptimal antiderivative.

J(Cos [x]*2Sin[x]* - Cos[x]* sin[x]*?) dx

Optimal (type 3, 12leaves, ? steps):

4 Trig functions.nb | 77
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1

— Cos[x]* sin[x]1?
11

Result (type 3, 129 leaves, 25 steps):

3 Cos[x]sSin[x 3 Cos[x]¥Sin([x 1 7 Cos[x]¥Sin[x]® 7Cos[x]'Sin[x]> 7
[x] [x] [X] [X] + — Cos [x]*Sin[x]3- [X] [X] + [X] [X] - —— Cos[x]¥Sin[x]>+
5632 5632 512 2816 1280 880
1 1 1
— Cos[x]sin[x]7 - — Cos[x]*¥sin[x]7 + — Cos [x] 1 Sin[x]® - — Cos[x]**Sin[x]® + — Cos[x]! Sin[x]
80 440 40 22 22

Problem 796: Unable to integrate problem.

Jesm[x] Sec[x]* (xCos[x]*-Sin[x]) dx

Optimal (type 3, 13 leaves, ? steps):

e*"X) (~1+x Cos[x]) Sec[x]

Result (type 8, 24 leaves, 2 steps):

CannotIntegrate [eSi”[X] x Cos [x], x] - CannotIntegrate [eSi“m Sec[x] Tan[x], x}

Problem 858: Result valid but suboptimal antiderivative.

J ! dx
Cos[x]3/2+/3 Cos[x] +Sin[x]
Optimal (type 3, 19leaves, ? steps):
2+/3Cos[x] +Sin[x]

A/ Cos [X]
Result (type 3, 88 leaves, 5steps):

2Cos[§]2 (3+2Tan[§] —3Tan[§]2)

\/Cos[i]z (3+2Tan[§] 73Tan[§]2) \/Cos[ﬁz (17Tan[§]2)

Problem 859: Unable to integrate problem.

JCsc [x] VCos[x] +Sin[x]

Cos[x]3/2

dx
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Optimal (type 3, 44 leaves, ? steps):

2+/Cos[x] +Sin[x]

A/ Cos [X]

-Log[Sin[x]] +2Log[-+/Cos[x] ++/Cos[x] +Sin[x] | +

Result (type 8, 20 leaves, 0steps):

Csc[x] v/Cos[x] +Sin[x]

Cos[x]3/?

CannotIntegrate [

» x|
Problem 860: Result valid but suboptimal antiderivative.
JCos[x] +Sin[x]

\1+Sin[2x]

Optimal (type 3, 19leaves, ? steps):
xV1+Sin[2x]

Cos [Xx] +Sin[x]

dx

Result (type 3, 72leaves, 17 steps):

2ArcTan[Tan[§H Cos[i]2 <1+2Tan[§] —Tan[ﬂz)

\/Cos[i]“ (1+2Tan[§] —Tan[ﬂz)2

Problem 912: Result valid but suboptimal antiderivative.

J Cos[x] +Sin[x]
v/ Cos[x] v/Sin[x]

dx

Optimal (type 3, 57 leaves, ? steps):
A2 +/sin [X]

| +V2 ArcTan|1+ m
W/ Cos [X] / Cos [X]

Result (type 3, 243 leaves, 22 steps):

—\E ArcTan [1 -

]
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ArcTan|1 - V2 o/Cos[x] | ArcTan[1+ V2 /Cos[x] | ArcTan|[1- V2 /sinix] | ArcTan[1+ V2 y/sinix]
Sin[x] Sin[x] Cos [X] Cos [X]
_ _ + _
V2 V2 V2 V2
Log[1+Cot[x] _ Y2 yCosix ] Log[1+Cot[x} + Y2 y/cos(x] } Log[l—@JrTan[x]] Log[1+@+Tan[x]]
Sin[x] Sin[x] 4/ Cos [X] Cos [Xx]
+ + -
2+/2 22 2+/2 2+/2

Problem 914: Unable to integrate problem.

J(l@ x® Cos [x° Log[x] ] - x™ (x*+5x*Log[x]) Sin[x® Log[x] |) dx

Optimal (type 3, 11leaves, ? steps):

x*® Cos [x> Log[x] |

Result (type 8, 48 leaves, 4 steps):
1@ CannotIntegrate|x® Cos|x® Log[x] |, x| - CannotIntegrate [x* Sin[x® Log[x] |, x| - 5 CannotIntegrate [x'* Log[x] Sin|[x® Log[x] |, x|

Problem 915: Unable to integrate problem.

X2 s X
Cos|—| Tan|—+ —| dx
Jcos [~ ran[ 2 7
Optimal (type 3, 27 leaves, ? steps):
X Cos [X]

Tt X
— - L C — —
2 2 Og{05[4+2H

Result (type 8, 23 leaves, 0steps):

X2 ToX
CannotIntegrate[Cos[~| Tan[~+ =], x]
2 4 2

Problem 931: Unable to integrate problem.

J

Optimal (type 3, 26 leaves, ? steps):

x4 x2Cos[a+bx] 4x\/x3+3Sin[a+bx]
+ + dx

b\/x3+35in[a+bx] \/x3+35in[a+bx] 3b
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2x2\/x3+351n[a+bx]
3b

Result (type 8, 82leaves, 1step):

X4

\/ x3+3Sin[a+bx]

b

CannotIntegrate| , X]

4 CannotIntegrate|x \/x3 +3Sinfa+bx] , x|
3b

x? Cos[a+ b x]

+CannotIntegr‘ate[ B x] +

x3+3Sin[a+bx]

Problem 933: Unable to integrate problem.

dx

JCos[x] +Sin[x]

e +Sin[x]
Optimal (type 3, 9leaves, ? steps):
Log|1+e*Sin[x] |
Result (type 8, 36 leaves, 5steps):

Cot [x]
x - CannotIntegrate ——————, x| - CannotIntegrate|

_—, x} +Log[Sin[x]]
1+e*Sin([x] 1+e*Sin[x]
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Summary of Integration Test Results

22551 integration problems

A - 22402 optimal antiderivatives

B - 47 valid but suboptimal antiderivatives
C - 5 unnecessarily complex antiderivatives
D - 97 unable to integrate problems

E - 0 integration timeouts

F - O invalid antiderivatives



