Mathematica 11.3 Integration Test Results

Test results for the 294 problems in "4.2.0 (a cos)*m (b trg)*n.m"

Problem 1: Result more than twice size of optimal antiderivative.

JCos [a+bx] dx

Optimal (type 3, 10leaves, 1step):
Sinf[a+b x]
b

Result (type 3, 21 leaves):
Cos[bx] Sin[a] Cos[a] Sin[bXx]
+
b b

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

1
J—d}x
aCos[x]?

Optimal (type 3, 16 leaves, 2 steps):
ArcTanh[Sin[x]] Cos[X]

aCos[x]?

Result (type 3, 46 leaves):

Cos [x] (—Log[Cos[f] -sin[*]] + Log[Cos [ %] +Sin[§]])

aCos[x]?
Problem 43: Result more than twice size of optimal antiderivative.

J; ax
(acos[x]2)??

Optimal (type 3, 42 leaves, 3 steps):
ArcTanh[Sin[x]] Cos[X] Tan[x]
+

2a~/aCos[x]? 2a+/aCos[x]?

Result (type 3, 91 leaves):
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1

4 (aCos[x]2)3?
X X
Cos [x] (Log[Cos[;} —Sin[;H +Cos[2x]

Log[Cos[i] +Sin[§H -25Sin[x]
2 2

Log[Cos[g] —Sin[gH —Log[Cos[E] +Sin[§H) .

Problem 145: Result more than twice size of optimal antiderivative.
J\/bCos[c+dx]

Cos[c +dx]3/?

dx

Optimal (type 3, 33 leaves, 2 steps):
ArcTanh[Sin[c+dx]] Vb Cos[c+dX]
d+/Cos[c+dx]

Result (type 3, 75leaves):

! \bCos[c+dx]
d+/Cos[c+dx]
(—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[§ (c+dx)] +Sin[% (c+dx)]]

Problem 155: Result more than twice size of optimal antiderivative.

(bCos[c+dx])??
J dx

Cos[c+dx]°/?
Optimal (type 3, 34 leaves, 2 steps):
b ArcTanh[Sin[c+dx]] Vb Cos[c+dXx]
d+/Cos[c+dx]

Result (type 3, 75leaves):
1

dCos[c+dx]3?

(bCos[c+dx])>?

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

Problem 166: Result more than twice size of optimal antiderivative.

(bCos[c+dx])®>?
J dx

Cos[c+dx]7/?
Optimal (type 3, 36 leaves, 2 steps):
b2 ArcTanh[Sin[c+dx]] /b Cos[c+dx]
d+/Cos[c+dx]
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Result (type 3, 75leaves):
1

dCos[c+dx]>/?

(bCos[c+dx])®>?

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

N |

Problem 177: Result more than twice size of optimal antiderivative.
J 1
v Cos[c+dx] VbCos[c+dx]

dx

Optimal (type 3, 33 leaves, 2steps):
ArcTanh[Sin[c+dx]] v/Cos[c +dX]
d+bCos[c+dx]

Result (type 3, 75leaves):
\Cos[c+dx]

(—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[§ (c+dx)] +Sin[§ (c+dx)]]])/ (d
m)

Problem 187: Result more than twice size of optimal antiderivative.
J v Cos[c+dx]
<

bCos[c+dx])*?

dx

Optimal (type 3, 36 leaves, 2steps):
ArcTanh[Sin[c+dx]] v/Cos[c +dX]
bd+bCos[c+dx]

Result (type 3, 75leaves):

Cos[c+dx]3?

(—Log[Cos[% (c+dx)] —Sin[l (c+dx)]] JrLog[Cos[1 (c+dx)] +Sin[1 (c+dx)]]])/ (d

2 2 2
(bCos[c+dx])3/2)

Problem 197: Result more than twice size of optimal antiderivative.
J Cos[c +dx]3/?
(

bCos[c+dx])®>?

dx

Optimal (type 3, 36 leaves, 2 steps):
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ArcTanh[Sin[c+dx]] v/ Cos[c +dX]
b2d+/bCos[c+dx]

Result (type 3, 78 leaves):
\/Cos[c+dx]

(—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[% (c+dx)] +Sin[% (c+dx)]]])/(b2
d+/bCosic+dx] |

Problem 284: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCos[e+fx}'“Csc[e+fx]”d1x

Optimal (type 5, 85leaves, 2 steps):

1-m
2

Cos[e+fx] " (Cos[e+fx]?)
f(1-n)

1un . 1-m 1-n 3-n . )
Cscle + fx] " Hypergeometric2Fl| s s , Sinfe +fx]?]
2 2 2

Result (type 6, 3229 leaves):

- {2(3+n>AppellF1[i;,m,1+mn,i;, Tan[%(e+fx>]2,—Tan[§<e+fx)]2]
1 1+m
(Cos[—(eJrfx)]) Cos[e+fx]"Csc[e+fx]2"
2
1 2\ M 1
(COS[E+'FX]SEC[—<Q+'FX>]] Tan[;(e+fx)] / f(-1+n)
2
((—3+n)AppellF1[%—g, —m,1+m—n,E—E,Tan[§<e+fx)]2, —Tan[%(ewa)]z]Jr
3 n 5 n 1 2 1 2
Z(mAppellFl[f—f,1—m,1+m—n, - Tan[7<e+fx)] , —Tan[f(eJr-Fx)] ]+
2 2 2 2 2 2
3 n 5 n
(1+m—n>AppellF1[f—f,—m,2+m—n,f -,
2 2 2 2

Tan[% <e+-Fx)]2, —Tan[% (e+fx)]2] Tan[% (e+-Fx)]2

, —m, 1+m—n,§—E,Tan[ (e+'FXH2, —Tan[

2 2

N |
N |

(e+£x)]"]

NS

{—({(—_’Hn) AppellFl[%—

Cos| <e+-Fx)]2

N |-

1+m
(e+Fx”2] Cscle+fx]"Sec|

N |

1 2\
Cos[e+fx] Sec|~ (e+fx)] )
2

/ ((71+n> [(73+n> AppellFl[if E,
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1 2 1 2
_:1 - :___:T - f ,—T - f
m,1+m-n - an[z(e+ x)] an[z(e+ x)]]+
2

m AppellF1 |

N W

—E, 1-m,1+m-n, ——E, Tan{l (e+Fx)]2,
2 2 2 2

—

1
~Tan[ = -
2

2

)

e+1cx)}2}+(1+m—n)AppellF1[i—E,—m,2+m—n,E n
2 2 2
Tan[1 (e+fx)]2, —Tan[1 (e+1‘=x”2})Tan[1 (e+fx)]2 ]) +
2 2 2
(2 (1+m) (-3+n) AppellFl[lfn, -m, 1+m-n, ifﬂ, Tan[1 (e+fx)]2,
2 2 2 2 2

—Tan[% (e+fx)]2} Cos[% (e+1°x”2 "

Cos[e +f x] Sec[l (e+1cx)]2)msin[l (e+fx)]
2 2

Cscle+fx]"

)/
,-m,l+m-n, ——E, Tan[l (e+fx)]2,
2 2 2

3 n 5 n
mAppellF1[=-—,1-m, 1+m-n, —- —,

2 2 2 2
Tan[= (e+Fx)]2, —Tan[l (eﬂcx)}z} + (1+m—n)Appe11F1{

2 2

(<—1+n) ((—3+n) AppellFl[i_

N | S

—Tan[% (e+fx)]2] +2

n
-, —-m,
2

(e+Fx)]2)] +

- 2, Tan{% (e+Fx)]2, -Tan|

N RN Ww

(e+-FxH2}) Tan|

N |

2
1 n n 1 2

(2 (-3+n) nAppellF1[~-—, -m, 1+m-n, —-—, Tan[ = (e+fx) ]|,

2 2 2 2

- N W

+m

—Tan[l(e+fx)]2} (e+Fx”2] Cos[e + f x]

2

Cos [

N |-

m
Cscle+fx]t"

Cos[e + f x] Sec[l (e+Fx)]2

Tan[1 (e+fx)]

/

2 2
1 3 1
((—1+n) ((—3+n) AppellFl[;—g, -m, 1+m-n, ;—2, Tan[; (e+fx)]2,
1 2 3 n 5 n
~Tan[ = (e+fx) | | +2 |mAppellF1[ = - —, 1-m, 1+m-n, —- —,
2 2 2 2 2
2 1 2 3 n
Tan[= (e+fx)]°, -Tan[ = (e+f 1+m-n) AppellFi[= - =, -m,
an[2 (e+ x)] an[2 (e+ XH }+( +m-n) Appe [2 » m
2 1 2 1 2
2 -n, —-—, T N f > - T - f T - f -
+m-n ) an[z(e+ x)] an[z(e+ XH}) an[z(e+ x)]))

%(3+n)

1 1+m
Cos[f(ewa)] ) Cscle+fx]"
2

Cos[e + fX] Sec[

N |

(e+fx)]2]m

1 1 1 n 3 n 5 n
Tan[ = (e+fx)] |- m ———)AppellFl[———,1_m’1+m_n,___J
2 5 22 2 2 2 2
Tan[% (e+-FxH2, —Tan[i (e+fx”2} Sec[i (e+-FxH2Tan[% (e+fx)] - iiﬂ
2
1 n 3 n n 1 5
(1+m—n) [*—*) AppellFl[f—f, -m, 2+m-n, —- —, Tan[f <e+fx)] s
2 2 2 2 5
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~Tan|

N |

(e+-Fx)]2] Sec{% (e+Fx)]2Tan[% (e+fx) |

/

-4 Tan[1 (e+fx)]2,

1 n 3
[<71+n) ((73+n) AppellFl[ = - —, -m, 1+m-n, —
2

2 2 2 2
1 2 3 n 5 n
~Tan|[ = (e+fx) | | +2 |mAppellF1[ = - —, 1-m, 1+m-n, —- —,
2 2 2 2 2
2 1 2 3 n
Tan[= (e+fx)]°, -Tan[ = (e+f 1+m-n) AppellF1[= - =, -m,
an[z(e+ x) | an[z(e+ x)|"] + (1+m-n) Appe [2 ) m
2+m—n,E—E,Tan[i(eﬂcx)]z,—Tan[% e+-FxH2} Tan[%(eﬂcx)]z)J—
1 n 3 n 1 2
(2m(3+n) AppellFl[~-—, -m, 1+m-n, = - —, Tan[ =~ (e+-Fx)] s
2 2 2 2 2
1+
7Tan[1(e+fx)]2} Cos[l(eJr-FxH2 "
2 2

-1+m
Cscle+fx]"

1 2
Cos[e+fx] Sec|~ (e+fx)]
2

Tan[% (e+fx)]

-Sec| = <e+fx)]ZSin[e+fx] +Cos[e +fx] Sec{l (e+1cx)]2Tan[l (e+fx)]
2 2

|/

((—1+n) ((—3+n) AppellFl[l—E, -m, 1+m-n, E—E, Tan[l (e+fx)]2,
2

2 2 2 2
1 2 3 n 5 n
~Tan[= (e+fx) ] | +2 |mAppellF1[=- —, 1-m, 1+m-n, —- —,
2 2 2 2 2
Tan{—(e+fx)]2,—Tan[l(e+fx)}2}+(1+m—n)Appe11F1[i—E,—m,
2 2 2 2
5 n 1 2 1 2 1 2
2+m-n, > -, Tan[= (e+fx)]°, -Tan[= (e+f Tan|[= (e« f
+m-n - an{z(e+ x)] an[z(e+ XH}) an[z(e+ x)])]+
[2 (-3+n) AppellFl[l—E, -m, 1+m-n, ——E, Tan[l(eﬂcx)]z, —Tan[l(eﬂcx)}z]
2 2 2 2 2 2
1 2) 1+m 1 2\ M 1
Cos{;(erFxH Csc[e+fx]" |Cos[e+fxX] Sec[;(eﬁ:x)] ) Tan{;(erFxH
2 mAppellFl[i—E,l—m,1+m—n, E—E, Tan[l(ewa)]z, —Tan[l(e+fx”2]+
2 2 2 2 2 2

3 n 5 n 1 2
+m-n) Appe ——-—,-my2+m-n, —-—, Tan|— (e+fx) | ,
(1 ) A 11F1 2 Tan| ( f)]
2 2 2 2 2
2
]

—Tan[% (e+fx)] )Sec{% (e+FxH2Tan[§ (e+fx)]+

(-3+n) [— ! m

n

n
2 2 2

1 n 3 n 5
———) AppellF1[=-—,1-m,1+m-n, -
2 2 2

P)
3
2

Tan[; (e+-Fx>]2, —Tan[% (e+fx)]2] Sec[% (e+fx)]2Tan[§ (e+fx)]-
1
——(1+m-n)

1 n

2 2

3 n 5 n
]AppellFl[—f—, -m, 2+m-n, — - —
2 2 2 2

2

)
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Tan[l(eJr-Fx)]z, —Tan[l(eJrfoz} Sec[l(e+-FxH2Tan[1(e+-Fx)] +
2 2 2 2
2Tan[l<e+fx)]2(m - (1+m-n) (E—E] AppellFl{E—E,l—m,
2 5_n 2 2 2 2
2 2
2 1 2
2+m-n, —- =, Tan[= (e+fx)]°, -Tan[= (e+f
+m-n S, an[2 (e+fx)] an[2 (e+fx)]7]
1 2 1 3 n
Sec[= (e+fx)] Tan[= (e+f 1-m) [Z-—
ec[2 (e+ XH an[2 (e+ x)]+; ( m) X 2)
5 n 7
AppellF1[=-—,2-m,1+m-n, —-—, Tan[ = (e+fx) ],
2 2 2 2
—Tan[l(e+fx)]2]Sec[1(e+-Fx)]2Tan[1(e+fx” +(1+m—n)
2 2 2

1 3 n 5 n
- m ———JAppellFl[———,l—m,2+m—n,
3_n 2 2 2
2 2

n 1 2
Lo tan[= (e £x)]%
) - an[2 (e+fx)]
1 2 1 2 1 1
“Tan[= f Sec| — f Tan| — f -
an[z(e+ x)]7] ec[z(e+ x) | an[z(e+ x) | -
2 2
3 n 5 n n 1 2
(2+m-n) [*—*) AppellFl[=-—, -m, 3+m-n, —- —, Tan|[ (e+fx)] B
2 2 2 2 2 2 2
2 1 2 1
~Tan| = (e+fx) | | sec[= (e+fx)] Tan[= (e+fX) ] ]/
2 2 2
1 n 3 n 2
[(—1+n) ((—3+n) AppellF1[=-—, -m, 1+m-n, —-—, Tan[= (e+fx) ]|,
2 2
—Tan[—(e+fx>]2}+2 mAppellFl[z—E,l—m,1+m—n,E—E, Tan[l(e+
2 2 2 2 2
-FXHZ,—Tan[l(e+fx>]2}+(1+m—n) AppellFl[i—E, -m, 2+m-
2 2 2
n > N Tan[ = (e+fx) | Tan[ = (e+fx)]|] Tan[l(e fx) | )2]
> T T T - + E _ + — +
2 2 2 2 2

Problem 285: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aCos[eﬂcx])mCsc[e+Fx]”dlx

Optimal (type 5, 88leaves, 2 steps):
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= a (aCos[e+fx})’1*m (Cosfe+fx]?)
f(1-n)

1-m
2

“1en . 1-m 1-n 3-n . )
Cscle +f x] Hypergeometric2Fi| s s , Sinfe + fx]?]
2 2 2

Result (type 6, 3231 leaves):

1 n 3 n 1 2
[2(3+n)AppellF1[, -m, L+m-n, —-—, Tan|[ = (e+-FxH , ~Tan|

1 2
> = e+
2 2 2 2 2 2<e+ X)]]
1 Py 1+m
(Cos[—(e+fx)]) (aCos[e+fx])"Cscle+fx]2"
2
1 2\ 1
(Cos[e+-Fx]Sec[;(e+fx)]J Tan[;(eﬂcx)] / f(-1+n)
1 n 3 n 1 2 1 2
“34n)AppellF1[= - —, m,1+m-n, —— -, Tan[= (e+fx)|", -Tan[= (e+f
(( +n) Appe [2 " m,1+m-n ) an[z(e+ x)] an[z(e+ x)] ]+

2

3 n 5 n 1 2 1 2
mAppellF1[ = - —, 1-m, 1+m-n, —-—, Tan[~ (e+fx)|", -Tan[= (e+Fx)| | +
2 2 2 2 2 2
3 n 5 n
(1+m—n>AppellF1[f—f,—m,2+m—n, -,
2 2 2
Tan[—(e+fx)]2, 7Tan[1(e+fx)]2] Tan[l(emcx)]2
2 2 2
[([(3+n)AppellF1[i2,m,1+mn,22, Tan[%(eJr-FxHZ, —Tan[i(ewa)]z}

1 1+m 1 P
Cos[ =~ (e+fx) | ] Csc[e+fx]"Sec[~ (e+fx) |
2

/ 2

2, Tan[1 (e+fx)]2, 7Tan[1 (e+fx)]2] +

1 2\
Cos[e+fx] Sec|~ (e+fx)] )
2

1 n
-1+n -3 +n) AppellFl|—- —,
(-1 )[( #n) AppellF1[ -

3
-m, 1+m-n, —-
2

2 2
3 n 5 n 1 2
2 |mAppellF1[=-—,1-m, 1+m-n, =-—, Tan[= (e+fx) ]|,
2 2 2 2 2
—Tan[l(e+fx)}2}+(1+m—n)AppellF1[i—E,—m,2+m—n, >N
2 2

)
2 2

e

1 2
L Tan[ = (e s £x) %,
) an[z(e+ x)]

Tan[% (e+fx)]2, —Tan[% (e+fx”2}) Tan[% (e+fx)]2

1 n
(2 (1+m) (-3+n) AppellFl[gf >’ -m, 1+m-n,

N W

m

7Tan[§ (e+fx)]2} Cos[l (e+1°x”2

2

Cos[e +f x] Sec[l (e+1cx)]2)msin[l (e+fx)]
2 2

Cscle+fx]"

2/
,-m,1+m-n,

3 1
2 ;—2,Tan[;(e+fx)]2,

3 n 5 n
mAppellF1[=-—,1-m, 1+m-n, — - —
2 2 2 2

(<—1+n) ((—3+n) AppellFl[i_

—Tan[% (e+fx)]2] +2

3
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Tan[—(eﬂcx)]z,—Tan[l(e+fx”2}+(1+m—n)Appe11F1[i—E,—m,
2 2 2 2
5 n 1 2 1 2 1 2
2+m-n, >- =, Tan|= (e+fx)]°, -Tan[= (e+f Tan|= (e« f
+m-n - an[2 (e+ x)] an[2 (e+fx) | }) an[2 (e+ x)] )]+
1 n 3 n 1 2
(2 (-3+n) nAppellF1[~-—, -m, 1+m-n, —-—, Tan[ = (e+fx) ]|,
2 2 2 2 2
1+
—Tan[l(e+fx)]2} Cos[l(eJrFxHZ] mCos[e+-FX}
2 2

m
Cscle+fx]t"

Cos[e + f x] Sec[E (e+Fx)]2

1
renl (e )]/
A an[z(e+ x) |
(<71+n) ((73+n) AppellFl[lfﬂ, -m, 1+m-n, ifﬂ, Tan[1 (e+fx)]2,
2 2 2 2 2
1 2 3 n 5 n
~Tan|[ = (e+fx) ]| +2 mAppellFl[;fg,lfm,1+mfn, - -,
2

2 2
Tan|— (e+fx)]2, fTan[l (e+fx”2} +(1+m-n) AppellFl[ifﬂ, -m,
2 2 2
5 n 1
2+m-n, —-—, Tan[ =

2 2

5 (e+Fx)]2, —Tan[% (e+fx”2}) Tan[% (e+fx)]2)] -

N

Cos [

%(3+n)

N |

Py 1+m
(e+fx)]) Cscle+fx]" |Cos[e+fx] Sec|

(e+-Fx)]2Jm

N |

1

Tan[%<e+fx)] m

3 _n

1 n 3 n 5 n
———)AppellFl{———,1—m,1+m—n,———,
2 2 2 2 2
Tan[

N |

(e+-FxH2, —Tan[i (e+fx”2} Sec[i (e+-FxH2Tan[

N |

<e+'FX)]— .

3_
2 2

1 n 3 n 5 n
(1+m—n> [;*E) AppellFl[g—f, -m,2+m-n, —- —, Tan[

2 2 2

5 —2, Tan[% (e+fx)]2,

2 3 n 5 n
~Tan|[ = (e+fx) ]| +2 mAppellFl[;fg,lfm,1+mfn, =,
2

N | R

(e+fx)]2,
-Tan|

N |

(e+1:x)]2] Sec[% (e+Fx)]2Tan[§ (e+fx) |

((—1+n) ((—3+n) AppellFl[l——, -m, 1+m-n, =

2 2

2 2

Tan|— (e+fx)]2, fTan[l (e+fx”2} +(1+m-n) AppellFl[ifﬂ, -m,
2 2
5

2
STl (ertx) ] Tanl (e n ) 7] Tanl (e £x)]7) -
1 n
2m (—3+n) AppellFl[gf

—, -my1+m-n,
2

2+m-n,

=N

;—2, Tan[% (e+-Fx)]2,
1+m

—Tan[ 2

N |

(e+£x)]7]

Cos|

N |

(e+'FXH

Cscle+fx]"

1 2) ~Lem 1
Cos[e+fx] Sec|~ (e+fx)] ) Tan[;(eﬂcx)]
2
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-Sec]| <e+fx)]25in[e+fx] +Cos[e+fx] Sec| <e+-Fx)]2Tan[E (e+Fx”

2

N R

|/

N |

1 n 3 n
((—1+n) ((—3+n) AppellF1[ = - —, -m, 1+m-n, = - —, Tan|

2
.F
2 2 2 2 (e fx] 1

N |

2 3 n 5 n
-Tan]| e+-Fx)] | +2 mAppellFl[g—f,l—m,1+m—n,f—f

2 2 2
Tan[ = (e« £x)]%, Tan[ > (e« #x)]°] + (1+m-n) appeliFa[> -7, o,
2 2 2

—2, Tan[% (e+fx)]2, —Tan[% (e+fx”2}) Tan[% (e+fx)]2)J +

N |

)

N

2+m-n,

N[k N U

n 3 n
[2 (-3+n) AppellF1[— - —, -m, 1+m-n, = - —, Tan|

2 2 2

N |

(e+fx)]2, -Tan]|

N |

(e+Fx)]"]

2 1+m

Cos[1 (e+fx)] Csc[e+fx]" |Cos[e +fX] Sec[1 (emcx)]z)mTan[1 (e+fx)]
2 2 2

2

3 n 5 n 1 2 1 2
m Appe ———,1-my1+m-n, ———, Tan|— (e+fx , —Tan|— (e+fXx +
AppellF1| 1 1 Tan| (e+f )] Tan| (e+f )} ]
2 2 2 2 2 2

3 n 5 n 2
(1+m—n)AppellF1[f—f, -m, 2+m-n, —- —, Tan| (e+Fx)] ,
2 2 2
2
]

N |

N
N |

—Tan[% (e+fx)]

Sec| (e+-FxH2Tan[ (e+fx)] +

1 1 n

2 2

(-3+n) m

n

)

3 n 5 n
)AppellFl[—f—, 1-m,1+m-n, — - —
2 2 2 2

Tan[

N R NI

(e+-FxH2,—Tan[ (e+-Fx)]2]Sec[ (e+-Fx)]2Tan[ (e+fx)] -
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5 2 2 2 2

2
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n
2
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2+m-n, —- —, Tan[
2 2

Sec[% (e+foZTan[

(e+1:x)]2, ~Tan|

N |

(e+fx)]’]
.73

(e+fx)]%,

(e+fx)]+

(1

N RN R

n

2

5 n 7 n
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2 2 2 2 2 2 2

-Tan]| (e+-Fx)]2] Sec[% (e+-Fx)]2Tan[§ (e+fx)}

N |

1 n 3 n
[(1+n) ((—3+n) AppellFl[~-—, -m, 1+m-n, = - —, Tan|
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1
—Tan[ il
2 2 2 2

N |

(e+
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Problem 286: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

(e+fx>]2} +(1+m-n) AppellF1]

N =

5 n
n, —-—, Tan|
2 2

N R
N R N W

(e+1:x)]2, -Tan|

N |

(e+fx”2} Tan|

jCos[eH:x}'“ (bCscle+fx])"dx

Optimal (type 5, 88 leaves, 2 steps):

bCos[e+fx] 1" (Cos[eJrfx}z)l;J
f(1-n)

1-m 1-n 3-n . )
s , , Sinfe +fx]?]
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2
1 2\ M 1
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N |
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1+
2] mCsc[e+1:x1”Sec[l (e+fx)]2
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2 2 2 2 2

5 n
,1-my1+m-n, —-—,
2

3
m AppellF1[ = -
2 2
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+
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2 2 2 2

1 n 3 n 1
1 ~34n) AppellF1[= - —, -m,1+m-n, —— —, Tan[ = (e+fx)]",
(( +n)(( +n) Appe [2 ) m,1+m-n - an[z(e+ x) |

1 2 3 n 5 n 1
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(e+-FxH2} Tan|
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Problem 287: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aCos[eﬂcx])"‘ (bCscle+fx])"dx

Optimal (type 5, 91 leaves, 2 steps):

! ab (aCos[e+fx]) " (Cos[eﬂ‘:x]z)l;J
f(1-n)

“14n . 1-m 1-n 3-n . 2
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Tan[ = (e+fx) |, -Tan[= (e+fx) || + (1+m-n) AppellF1[=- —, -m,
2 2 2 2
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—Tan{l (e+1cx)]2] +2 mAppellFl[i—E, 1-m,1+m-n, >0
2

2 2 2 2’
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~Tan| = (e+-Fx>] | +2 |mAppellF1[=- —,1-m, 1+m-n, —- —, Tan[ (e+
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Summary of Integration Test Results

294 integration problems

A - 281 optimal antiderivatives

B - 9 more than twice size of optimal antiderivatives
C - 4 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



