Mathematica 11.3 Integration Test Results

Test results for the 393 problemsin "4.2.4.1 (a+b cos)"m (A+B cos+C
cos™2).m"
Problem 5: Result more than twice size of optimal antiderivative.
J(A+CCos[c+dx]2) Sec[c+dx] dx
Optimal (type 3, 24 leaves, 2 steps):

AArcTanh[Sin[c+dx]] CSin[c+dX]
+
d d

Result (type 3, 92 leaves):
ALog[Cos[§+ d?x] —Sin[§+ %"H
d
ALog[Cos[§+ de] +Sin|

+

+dTXH CCos[dx] Sin[c] CCos[c] Sin[dx]

+ +

d d d

N 0

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

J(A+CCos[c+dx]2) Sec[c +dx]7dx

Optimal (type 3, 98 leaves, 4 steps):
(5A+6C) ArcTanh[Sin[c+dx]] (5A+6C)Sec[c+dx] Tan[c+dx]
+

16d 16d
(5A+6C)Sec[c+dx]®>Tan[c+dx] ASec[c+dx]®Tan[c+dx]

+

24d 6d

+

Result (type 3, 445leaves):
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5ALog[Cos[i (c+dx)] —Sin[% (c+dx)]] 3CLog[Cos[§ (c+dx)] —Sin{% (c+dx)]]

) 16 d ) 8d :

5ALog[Cos[i (c+dx ]+Sin[% (c+dx)]] 3CLog[Cos[§ (c+dx)] +Sin[i (c+dx)]]
16d ' 8d '

A

5A

A

48 d (Cos[i (c+dx)] —Sin[% (c+dx)”6 16 d (Cos[% (c+dx)] —Sin[% (c+dx”)4
C
]

16d(Cos[§(c+dx) —Sin[i(c+dx)”4 32d(Cos[§(c+dx> —Sln[ (c+dx)”2

]
A
16d (Cos[i (c+dx)] —Sin[i (c+dx)”2 48 d (Cos[% (c+dx)] +Sln[ (c+dx)”6
C
]

16d(Cos[§<c+dx)]+Sin[i(c+dx)”4 16d(Cos[§(c+dx> +Sln[ (CerxH)4

5A 3C

32d (Cos[i (c+dx)] +Sin[§ (c+dx)”2 16d (Cos[% (c+dx)] +Sin[§ (c+dx)”2

Problem 34: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(bCos[c+dx])m (A+CCos[c+dx]?) dx
Optimal (type 5, 117 leaves, 2 steps):

C (bCos[c+dx})1+mSin[c+dx]
bd (2+m)

(C(1+m) +A(2+m)) (bCos[c+dx1)1*mHyper‘geometr‘ic2F1{l, 1+m) 3+m, Cos[c+dx]?]

2 2 2

Result (type 5, 294 leaves):

Sin[c +dx] bd (1+m) (2+m)+/Sin[c+dx]?

1 m
— (bCos[c+dx])

4d
i Z—mce—ZJ'l (c+d x) (1 + erL (C+dX)>*m (e—]'l (c+d x) (1+ eZJ'l (c+d x) ) )mcos[c +dx}—m
2+m
m m . .
Hypergeometric2F1 [71 =, -m, -, e2i (cvdx) ] | i 2MC 2k (cvdXx) (1 4 @21 (c+dx) ) -m
2 2 -2+m
(e f(exdX) (142" (<4} )" Cos[c +d x] ™Hypergeometric2F1|1 - m, -m, 2- =, —eXt(edn ]

2

A 1 1+m 3+m 5
2 (2A+C) Cot[c+dx] Hypergeometric2F1| —, s , Cos[c+dx]
1+m 2 2 2

— le

Sin[c+dx]?
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Problem 66: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

(A+CCos[c+dx]?) Sec[c+dx]
J dx

\VbCos[c+dx]

Optimal (type 4, 71 leaves, 4 steps):
2 (A-C) VbCos[c+dx] EllipticE[} (c+dx), 2]  yasin[c+dx]

- +

bd+Cos[c+dx] d+bCos[c+dx]

Result (type 5, 200 leaves):
1

3d+bCos[c+dx]

3 (A-C) Hypergeometric2F1|-

Csc[c] (—GACos[dx] +3CCos[dx] +3CCos[2c+dXx] +

1 2, ~e?tdx (Cos[c] +iSin[c])?]
4 2 4

(Cos[dx] -isSin[dx]) \/1+Cos[2 (c+dx)]+isin[2 (c+dx)] +
(A-c) Hyper‘geometr‘icZFl[l, =, Z, -e?*9% (Cos [c] +JiSin[c])2]

(Cos[dx] +iSin[dx]) \/1+Cos[2 (c+dx)]+isin[2 (c+dXx) ]

Problem 67: Result unnecessarily involves higher level functions.

J(A+CCos[c+dx]2) Sec[c+dx]2dl
X

\VbCos[c+dx]
Optimal (type 4, 73 leaves, 4 steps):
2 (A+3C) VCos[c+dx] EllipticF[> (c+dx), 2] 2AbSin[c+dx]

+

3d+bCos[c+dx] 3d (bCos[c+dx])??
Result (type 5, 141 leaves):

—([4b (A+CCos[c+dx]?) | (A+3C) Cos[c+dx]2\/Cos[dx—Ar‘cTan[Co‘c[q]]2

3, 1}, {5}, Sin[dx - ArcTan[Cot[c]]]?]
4" 2 4

Sec[dx - ArcTan[Cot[c]]] -A+/Csc[c]? Sin[c+dX] /

(Bd (bCos[c+dx])3/2 (2A+C+CCos[2 <c+dx)]) Csc[c]? ))

Csc[c] HypergeometricPFQ| {
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Problem 68: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

J(A+CCos[c+dx]2) Sec[c+dx]3
\VbCos[c+dx]

dx

Optimal (type 4, 112leaves, 5steps):
2 (3A+5C) \/bCos[c+dx] EllipticE[> (c+dx), 2]

+

5bd+Cos[c+dXx]
2Ab2Sin[c +dx] 2 (3A+5C) sin[c+dx]
+
5d (bCos[c+dx])®?

5d+bCos[c+dx]
Result (type 5, 522 leaves):

1 C c
b i (3A+5C) Cos[c+dx]”/?Csc|[—] sec| ]
10 (bCos[c+dx])>? (2A+C+CCos[2c+2dx]) 2 2
(C+ASec[c+dx]?) 2e“dxHyper‘geometr‘icZFl[l, i, Z, e? 9% (Cos|[c] +jSin[c])2]
2 4 4
Je X (2 (1+e?19X) Coslc] +2i (-1+e?! %) sin[c])
\/1+e“dXC05[2c] +1e?t9%sin[2 ] ]/
(3id (1+e®'9¥) Cos[c] -3d (-1+e*"9) sin[c]) -
[2 Hyper*geometr*icZFl[—l, 1, E, ~e?14x (Cos[c] +1Sin[c])?]
4> 2 4

Je 9 (2 (1+e19%) Cos[c] +21 (~1+e? 9¥) Sin[c])

\/1+e”dXCos[2c] +1e?t9%sin[2c] ]/

(-id(1+e*'9%) Cos[c] +d (-1+e**?*) sin[c]) | +

4 (3A+5C)C S
(Cos[c+dx]4(C+ASec[c+dx]2) (3A+5C) Csc[c] Sec(c]

+

5d
4 ASec[c] Sec[c+dx]3Sin[dx]
N
5d
4sec[c] Sec[c+dx] (3ASin[dx] +5CSin[dx])

4ASec[c+dx]?Tan[c] ])/
N
5d

5d
((bCos[c+dx])3/2 (2A+C+CCos[2c+2dx]))]

Problem 76: Result unnecessarily involves higher level functions.
J(A+CCos[c+dx]2) Sec[c +dx]
(bCos[c+dx])>?

dx



Mathematica 11.3 Integration Test Results for 4.2.4.1 (a+b cos)”~m (A+B cos+C cos”™2).nb | 5

Optimal (type 4, 75leaves, 4 steps):

2 (A+3C) /Cos[c+dx] EllipticF[i (c+dx), 2] 2ASin(c+dx]
.
3bd~/bCos[c+dx] 3d (bCos[c+dx])??

Result (type 5, 140 leaves):

—([4 (A+CCos[c+dx]?) | (A+3C) Cos[c+dx]2\/Cos[dx—Ar'cTan[Co‘c[c}]}2

L, 2}, (2, sin[dx - ArcTan[Cot[c]]]?]

4" 2 4

Sec[dx - ArcTan[Cot[c]]] -A+/Csc[c]? Sin[c+dX]
(3d (bCos[c+dx])>? (2A+C+CCos[2 (c+dx)])+/Cscl[c]? )]

Csc[c] HypergeometricPFQ| {

Problem 161: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

(A+CCos[c+dx]?) Sec[c+dx]
J dx

(bCosfc+dx])*?

Optimal (type 5, 90 leaves, 3 steps):
3ASin[c+dx]

+

d(bCos[c+dx])'?

/

5/3 . 1 1 2 .
(3 (2A-C) (bCos[c+dx])*?Hypergeometric2F1[ =, =, ~——, Cos[c+dx]?| Sin[c +dx]
2 6

5
6
(szd Sin[c+dx]?

Result (type 5, 283 leaves):

i

3e 9% Cos[c+dx]*3Csc[c] (Cos[dx] +iSin[dx]) [-8ACos[dx] +2CCos[dx] +

B

2

3 3

(Cos[dx] -iSin[dx]) (1+Cos[2 (c+dx)] +iSin[2 (c+dx)])1/3+
2 5

(2A-¢) Hyper‘geometr*icZFl[l, , =, —e?*¥ (Cos[c] +1iSin[c])?]
3 3 3
(Cos[dx] +iSin[dx]) (1+Cos[2 (c+dx)]+1iSin|[2 (c+dx)])1/3)J/

2CCos[2c+dx] +2 (2A-C) Hypergeometric2F1|- , —e?19% (Cos[c] +JiSin[c])2]

S5 W |
-

(4 223d (bCos[c+dx] )Y (e ((1+e29%) Cos[c] +1i (-1+e2i9X) Sin[c]))1/3>]
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Problem 163: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(A+CCos[c+dx]2) Sec[c+dx]3 5
X

(bCosfc+dx])*?

Optimal (type 5, 92 leaves, 3 steps):
3Ab%2Sin[c+dx]

1 1 5
+ [3 (4A+7C) Hypergeometric2F1[- —, =, =, Cos[c+dx]?] Sin[c+dx]
6 2 6

/

7d (bCos[c+dx})7/3

[7d (bCos[c+dx])*?~/sin[c+dx]?

Result (type 5, 481 leaves):

b |- [(i (4n+7C) Cos[c+dx}1°/3Csc[£} Sec[g]

2 2

2 . -1dx s 1 1 2
(C+Asec[c+dx]?) |-||3ie Hypergeometric2F1[-~, =, =,
3 3 3

_g2idx <COS[C] +]iSin[C])2] (1+e21dxcos[2c] +j_ezjldxsin[2c])l/3]/

(22/3d (ef9* ((1+e*'9%) Cos[c] +i (-1+e*'9X) Sin[q))m)) -

) 1 .
(3JieﬂdXHyper‘geometr‘iCZFl[—, s ~e219x (Cos[c] +iSin[c])?]
3

5
3)
(1+e?9%Cos[2¢] +1e*'9*Sin[2 c])1/3]/

(22224 (e 9 ((1+e249%) Cos[c] + i (—1+e“dx)Sin[c]))1/3>]]/

(7 (bCosic+dx])*? (2A+C+CCos[2c+2dx]))] + |Cos[c+dx]?

(C+Asec[c+dx]?)
6 (4A+7C) Csc[c] Sec[c] 6ASec[c] Sec[c+dx]®Sin[dx]

7d 7d
6 Sec[c] Sec[c+dx] (4ASin[dx] +7CSin[dx]) 6ASec[c+dx]2Tan[c1])/

+

7d 7d

((bCos[c+dx])4/3 (2A+C+CCos[2c+2dx]))]

Problem 167: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

(A+CCos[c+dx]?) Sec[c+dx]
J dx

(bCos[c+dx])?*?

Optimal (type 5, 90leaves, 3 steps):



Mathematica 11.3 Integration Test Results for 4.2.4.1 (a+b cos)”~m (A+B cos+C cos”™2).nb | 7

3ASin[c+dx]
N
2d (bCos[c+dx])??

4/3 . 125 27 o
3 (A-2C) (bCos[c+dx])*?Hypergeometric2F1[ =, —, =, Cos[c+dx]?] Sin[c+dx]
2 3 3

/

(szd Sin[c+dx]?

Result (type 5, 277 leaves):

i

3e 9% Cos[c+dx]??Csc[c] (Cos[dx] +iSin[dx]) [1@ ((-A+C) Cos[dx] +CCos[2c+dx]) +

Cos[c] +1Sin[c])?]

(Cos[dx] -iSin[dx]) (1+Cos[2 (c+ x”+isin[2(c+dx)])2/3+
E 1 _n2idx

, —, -e (Cos[c] +isSinfc])?]
6

(A-2C) Hypergeometric2Fi | 3,
3

6
(Cos[dx] +iSin[dx]) (1+Cos[2 (c+dx)] +1iSin[2 (C+dx)])2/3)]/

(10 213d (bCos[c+dx])?? (e #9% ((1+e2 9X) Cos[c] +1i (-1+e?idX) Sin[c]))m))

Problem 169: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(A+CCos[c+dx]2) Sec[c+dx]3
(bCos[c+dx])??

dx

Optimal (type 5, 92 leaves, 3 steps):
3Ab2Sin[c+dx] .
+ [3 (5A+8C) Hypergeometric2Fil |
8d (bCos[c+dx])®?

- =, =, =, Cos[c+dx]?] Sin[c+dx]
3 2 3

/

[16d (bCos[c+dx])?? Sin[c+dx}2)

Result (type 5, 473 leaves):
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b [— [(i (5A+8C) Cos[c+dx111/3Csc[£} Sec[g]

2 2
2 io—idx . 1 2 5
(C+Asec[c+dx]?) |-||31ie Hypergeometric2F1[-~, =, =,
6 3 6
~e?*9% (Cos[c] +1iSin[c])?] (2+2e?**Cos[2c] +zje2ﬂdXSin[2c])2/3]/

(d (e 9% ((1+e29¥) Cos[c] + £ (~1+e29¥) sin[c]))?)

) 2 5 11 .
(3 i e*9X Hypergeometric2F1[—, ~ - g?idx
3

, =, —, -e (Cos[c}+i$in[c])2]
6 6

(2+2e*19%Cos[2¢] +2]1e“dXSin[2c])2/3)/
(Sd (9% ((1+e?9%) Cosc] +i (-1+e?id) sin[c]))m))]/

(32 (bCos[c+dx])®"? (2A+C+CCos[2c+2dx]))) + |Cos[c+dx]*

(C+Asec[c+dx]?)

3(5A+8C) Csc[c]Sec[c] 3ASec[c]Sec[c+dx]3Sin[dx]
[ 8d ' 4d

3Sec[c] Sec[c+dx] (5ASin[dx] +8CSin[dx]) 3ASec[c+dx]2Tan[c]

. )/

((bCos[c+dx])5/3 (2A+C+CCos[2c+2dx]))]

+

Problem 182: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(aCos[c+dx])m (bCos[c+dx])" (A+CCos[c+dx]?) dx

Optimal (type 5, 144 leaves, 3 steps):
C(aCos[c+dx])"™ (bCos[c+dx])"Sin[c+dXx]

ad (2+m+n)

((C (1+m+n) +A(2+m+n)) (aCos[c+dx])*" (bCos[c+dx])"

(1+m+n),

)
1
- (3+m+n), Cos[c+dx]?] Sin[c+dx]
2

1
Hypergeometric2F1 [ -
2

N |

/

(ad (L4m+n) (2+m+n)/Sin[c+dx]?

Result (type 5, 459 leaves):
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1
—CCos[c+dx] ™" (aCos[c+dx])" (bCos[c+dx])"

4d
1 4 2-m-n (e—ZJi (c+d x) (e—jl (c+d x) + e]‘l (c+d X)>m+n (1 + eZJi (c+d x) ) -m-n
2+m+n
m n m n .
Hypergeometric2F1[-m-n, -1- —- —, - —- —, —e?! (@0 ]
2 2 2 2

1 . . . .
s oa-m-n 21 (c+dX) -1 (c+dx) 1 (c+dx) \m+n 21 (c+dx) )\ -m-n
72+m+n12 e ((e +e ) <1+<e )

m

n
Hypergeometric2F1[-m-n, 1- — - — -
2 2

m
)277
2 2
)n

1 1
(ACos[c+dx] (aCos[c+dx])" (bCos[c+dx] Hypergeometric2F1| —, ~ (1+m+n),
2 2

N |

(3+m+n), Cos[c+dx]?] Sin[c+dx])/ (d (1+m+n) Sin[c+dx}2)—

1 1
CCos[c+dx] (aCos[c+dx])" (bCos[c+dx])"Hypergeometric2F1|[—, = (1+m+n),
2

N |

(3+m+n), Cos[c+dx]?] Sin[c+dx])/ (Zd (1+m+n)+/Sin[c+dx]?

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

JCos[c+dx}2 (bCos[c+dx])" (A+CCos[c+dx]?) dx

Optimal (type 5, 117 leaves, 3 steps):
C (bCos[c+dx})3+"Sin[c+dx]

b3d (4+n)

((C (3+n) +A (4+n)) (bCos[c+dx}>3+“ Hyper‘geometr‘icZFl[l, 340 5+n’ Cos[c+dx]?]

)

2 2 2

Sin[c +dx]

/(b3d(3+n) (4+n)~/Sin[c+dx]?

Result (type 5, 342leaves):
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1 CHyper‘geometr‘icZFl[—f, 1;”, 3;”, Cos[c+dx]?]
— (bCos[c+dx])"Cot[c+dx] |- +

8d 1+n

4 (A+C) Hypergeometric2F1|- %, 1;” s 3;” , Cos[c+dx)?]

1+n

6CCos[c+dx}2Hyper‘geometr‘ic2F1[—%, 30 3 Cos[c+dx]?]

3+n

4 AHypergeometric2Fl| i, 1;“ B 3;” , Cos[c+dx]?]

1+n

3CHyper‘geometr‘ic2F1[i, 1;4‘, 3?”, Cos[c+dx]2?]

1+n

4ACos[c+dx}zHyper'geometr‘iCZFl[i, 3?", 5?”, Cos[c+dx]2}

3+n

4CCos[c+dx}zHyper‘geometr‘iCZFl[i, 3;", ?”, Cos[c+dx]2}

3+n

CCos[c+dx}“Hyper‘geometr‘icZFl[%, 5;”, 7;”, Cos[c+dx]?]

Sin[c+dx]?
5+n

Problem 185: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(bCos[c+dx])” (A+CCos[c+dx]?) dx

Optimal (type 5, 117 leaves, 2 steps):
C (bCos[c+dx] )1*"Sin[c+dx]

bd<2+n>
C(l+n)+A(2+n b Cos[c+dx] 1+r|Hyper‘geome‘cr‘icZFl 1, 1+n) 3+n,Cos[c+dx]2
2 2 2
Sinfc +dx] /(bd(1+n) (2+n)+/sin[c+dx]?

Result (type 5, 294 leaves):
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1 n
— (bCos[c+dx])

4d
i 2—nc(e—2j1 (c+dx) (1 + erL (c+dx)>*n (e—j (c+d x) (1+ eZJi (c+dx) ) )n Cos|[c +dX}7n
2+n
n n . . ,
Hypergeometric2F1[-1- —, -n, - —, —e** (<9 | 127N Ce?t (X (142t (crdx))on
2 2 -2+n
. . n n
(et (cdX) (14 2% (€4} )" Cos[c +dx] "Hypergeometric2F1[1- —, -n, 2- —, —e?* (<14
2 2
. 1 1+n 3+n ) ' >
2 (2A+C) Cot[c+dx] Hypergeometric2F1| =, , , Cos[c+dx]?| ~/sinfc+dx]
1+n 2 2 2

Problem 190: Result more than twice size of optimal antiderivative.

JCos[c+dx15/2 (bCos[c+dx])" (A+CCos[c+dx]?) dx

Optimal (type 5, 142leaves, 3 steps):

2CCos[c+dx]7/? (bCos[c+dx])"Sin[c+dx]
d(9+2n)

2(C(7+2n) +A(9+2n)) Cos[c+dx]”? (bCos[c+dx])"Hypergeometric2Fl| (7+2n),

)

N |
B

(11+2n), Cos[c+dx]?] Sin[c+dx]

/(d (7+2n) (9+2n)+/Sin[c+dx]?

1
4

Result (type 5, 400 leaves):
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1
— Cos[c+dx]*? (bCos[c+dx])"Csc[c+dx]
8d

1
3+2n

3+2
3+2n ( " n>,

3
2 CHypergeometric2F1[- =, (7+2n), Cos[c+dx]?] +
2

IS

1
4

1
8 (A +C) Hypergeometric2F1|-

(3+2n),

N |
-

1 1 ,
. Z(7+2n),Cos[c+dx} ]+%+n

6 C Cos[c +d x] 2 Hypergeometric2F1 [—

)

N | =

(7+2n), (11+2n>,Cos[c+dx]2]—

1
4
(7+2n), Cos[c+dx]?]

R

8AHyper‘geometr‘ic2F1[i, i (3+2n), L

3+2n

6CHypergeometric2F1[i, i (3+2n), i (7+2n), Cos[c+dx]?]

3+2n 7+2n

, , 11 1 ,
8 ACos[c+dx]*Hypergeometric2F1|[ =, = (7+2n), ~ (11+2n), Cos[c+dx]?] -
27 4 4

8 CCos[c +dx]?Hypergeometric2Fi |

N |

(7+2n), = (11+2n), Cos[c+dx]?] -

» R

)

1
7+2n 4

2CCos[c+dx]*
11+2n

Hypergeometric2F1|

B

N |

(11+2n), = (15+2n), Cos[c+dx]?] Sinfc+dx]?

IS

1
4

Problem 198: Result unnecessarily involves imaginary or complex numbers.

J(a+aCos[e+-Fx])m (A+CCos[e+fx]?) dx

Optimal (type 5, 170 leaves, 4 steps):

C(a+aCos[e+fx])"sin[e+fx] C (a+aCos[e+-Fx}>1+mSin[e+Fx]
- +

-F(2+3m+m2) a'F<2+m> "

1
—+m

22" (c (1 2) b A (243 2)) (1+C Fx]) "
-F(1+m> (2+m) ( ( +m+m>+ ( n m+m))( +Cos[e+ x])

" . 1 1 3
(a+aCos[e+-Fx]) Hypergeometr‘1c2F1[f, —-m, —
2 2 2

N |

(1-Cosfe+fx])]sinfe+fx]

)

Result (type 5, 238 leaves):
1

f(-2+m)m(2+m)

L 4-lmg2i (erfx) <1+ei <e+fx)>—2m (e%i (e+fx) <1+ej (e#FX)))ZmCOS[E (e+‘FXH72m
2
(a(1+Cosfe+fx]))" (C(-2+m) mHypergeometric2F1[-2-m, -2m, -1-m, —-e* (&F¥ ]
et (@) (2.m) (Ce?* ¢ FX mHypergeometric2F1[2-m, -2m, 3-m, -e

2 (2A+C) (-2+m) Hypergeometric2F1[-2m, -m, 1-m, —e' (¢FX]))

i (e+fx) ] 4
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Problem 200: Result unnecessarily involves imaginary or complex numbers.

J(a+aCos[c+dx])1/3 (A+CCos[c+dx]?) dx

Optimal (type 5, 135leaves, 4 steps):

9C<a+aCos[c+dx})1/3Sin[c+dx] 3C(a+aCos[c+dx])4/3Sin[c+dx}
- + +
28d 7ad
s _ 11 3 1
((28A+13 C) (a+aCos[c+dx])"?Hypergeometric2F1[~, —, =, ~ (1-Cos[c+dx])]
6 2 2 2

Sin[C+dXJ)/ (14 26 d (1+Cos[c+dx])5/6>

Result (type 5, 240 leaves):

1 (a(1+Cos[c+dx]))*? (-4 (28A+13C) Cot[ <] +4CCos[dx] Sin[c] +
112d 2
c _ 11 2 . )
((28A+13 C) Csc[—] (2 Hypergeometric2F1[- —, =, =, -e*?* (Cos[c] +1iSin[c])] +
4 3733

idx s 1 2
e! X Hypergeometric2F1| ~, —
3 3

)

E, -e!9% (Cos[c] +jSin[c})]) Sec[i]
3
1/3]

4

(1+e'9*Cos[c] +ie'?*sin[c]

(1+ejdx) COS[%] +1 (—1+ejdx) Sin[%]] +

8CCos[2dx]Sin[2c] +4CCos[c] Sin[dx] +8CCos[2c] Sin[2dX]

Problem 202: Unable to integrate problem.

A+CCos[c+dx]?
J( dx

a+aCos[c+dx])??

Optimal (type 5, 138 leaves, 4 steps):
3 (A+C) sin[c+dx] 3C (a+aCos[c+dx])*?sin[c+dx]
+

d(aJraCos:[Cerx])Z/3 4ad

, =, (1-Cosfc+dx])]

( (4A+7C) (a+acCos[c+dx] )1/3 Hypergeometric2F1|

o |~
N R
N W
N\I—‘

Sin[c+dx] /(2 21/6ad(1+Cos[c+dx}>5/6)

Result (type 8, 29 leaves):

J A+CCos[c+dx]?
(

a+aCos[c+dx])*?

Problem 208: Result more than twice size of optimal antiderivative.

J(a+bCos[e+fx])m (A+CCos[e+fx]?) dx
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Optimal (type 6, 285 leaves, 8 steps):
C(a+bCosfe+fx])""sinle+fx]
bf (2+m)

b(1-C f
,l(l—COS[e-%—'FX]), ( osfe+fx))
2 a+b

; /

Sin[e + f x]
(bz'F (2+m) \/1+Cos[e+-Fx] )+ [\/7 <a2C+b2 (C (1+m) +A(2+m)))

]

[\/Ta (a+b) CAppellFl{l, l, -1-m,
2 2

— N W

a+bCos[e+fx

(a+bCos[e+-Fx])"'(

a+b

b (1-Cos[e+fx])

1 1 3 1

AppellFl[~, =, -m, =, = (1-Cosfe+fx]),
2 2 2 2

-m

Sin[e + f x]

| (a+bCosfe+fx])"
a+b

(a+bCos[e+Fx}

/(bzf (2+m) V1+Cosfe+fx] )

a+b

Result (type 6, 10836 leaves):

6(a+b)

m 1 m 1 m
(A(a+bCos[e+-Fx]) +;C(a+bCos[e+-Fx]) +£C<a+bCos[e+fx}) Cos[2 (e+fx) |

m

b—bTan[i (e+Fx)]2

Tan| (e+-FxH a+

N |

1+Tan[§ (e+-FxH2

a-b)Tan[L (e+Fx)]?
AAppellFl[l, 1+m, -m, E, —Tan[l (e+1=x)]2, _ ( ) [2 ( H }
2 2 2 a+b
2
(1+Tan[1(e+fx)]2) ]/
2
a-b) Tan[L (e+fx)]?
[3 o) appente (L, 1w, o, 2, ran( b (e ], o L
2 2 2 a+b

(a-b) Tan[i (e+Fx)]2

(e+-Fx)]2, -

} .

3 5
{(ab) mAppellFl[E, 1+m, 1-m, S’ ~Tan]|

N |

a+b

(a+b) (1+m) AppellFl[i, 2+m, -m, E, 7Tan[1 (e+fx)]2,
2 2 2
(a-b) Tan[% (e+fx”2

- ]

a+b

Tan| (e+-FxH2 +

N |

a-b)Tan[L (e+fx)]?
CAPP911F1[1,1+m,—m, i, —Tan[l(emcx)}z,_( ) [Zb( )] ]
2 2 2 a+
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(1+Tan[§ (e+fx)]2)2]/

a-b)Tan[L (e+fx)]?
[3 (a+b) AppellFl[l) 1+m, -m, ( ) [2 ( >]
2

3 1 2
2, Tan[= (e+£x)]%, -
A an[z(e+ x)] .

]+2

5 (afb)Tan[i(eJr-Fx)]2
o]y - L

3 5
{(ab) mAppellFl[g, 1+m, 1-m, 3’ ~Tan|

N |

(a+b) (1+m) AppellFl[z, 2+m, -m, E, —Tan[l (e+fx)]2,
2 2 2

(a-b) Tan[% (e+-FxH2

- ]

a+b

Tan| (e+fx)}2

N |

a-b)Tan[L (e+fx)]’
4CAppellF1[l,2+m, —m, i,—Tan[l(e+-FxH2,_< ) Tanl )] ]
2 2 2

a+b
(e+-Fx)]2)]/

1 3 1 2
[3 (a+b) AppellFl[g, 2+m, -m, >’ —Tan[g (e+Fx)]", - "
a +

(1+Tan[

N |

(a-b) Tan[i (e+fx>]2

R (a—b)Tan[%(eH‘:x)]2
B

N |

3 5
{(a—b) mAppellFl[E, 2+m, 1-m, >’ -Tan|

(a+b) (2+m) AppellFl[z, 3+m, —m, E, —Tan[ (e+-Fx)]2,

2

N |

(a-b) Tan[% (e+-FxH2

- ]

a+b

Tan[l (e+-FxH2 +

2

(a-b) Tan|2 (e+fx”2

4CAppe11F1[1,3+m,fm, i,fTan[l(eJrfoz,f 2 ] /
2 2 2 a+b

a-b)Tan[% (e+fx)]?

[3 oo mppettr1[ L, 3,y 2, ran( L (e g | oL (B TOL

2 2 2 a+b
a-b)Tan[L (e+fx)]?
{(a—b)mAppellFl[z,3+m,1—m, E, —Tan[l(eﬂcx)]z,—( ) [2( )] ] -
2 2 2 a+b

3 5
(a+b) (3+m) AppellFl[g, 4+m, -m, —, -Tan]

N (e+-Fx)]2,

N |
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(a-b) Tan[% (e+1°x”2

- ]

- Tan[l(e+fx”

2

1)y

;6 (a+b) mTan[1 (e+fx)]
(1+Tan[§(e+1:x)]2) 2

1

f [1+Tan[§ (e+1°x”2]3

{_bSec[i (e+-FxH2Tan[% (e+Fx)]

1+Tan| (e+fx)]2

2

Sec[% (e+-Fx)]2Tan[§ (e+-Fx)] (b—bTan[i (e+Fx”Z>]

(1+Tan[% (e+1°x)]2)

b—bTan[l<e+-Fx)]2 e 1 3 1 X
a+ 2 AAppellF1[ =, 1+m, -m, f,—Tan[f<e+-Fx)] B

1+Tan[§(e+¥x”2 2 2 2

a-b)Tan[L (e+fx)]? 2
—< ) {2( )] ][1+Tan[l(e+fx)]2) ]/
a+b 2
a-b)Tan[L (e+fx)]?
[3 (a+b)AppellF1[£,1+m,fm, i,fTan[l(echHz,f< ) [2( )] ]+
2 2 2 a+b

2| (a-b) mAppellFl[i, 1+m,1-m, 5, —Tan[l (e+-Fx)]2,
2

2 2

a-b)Tan[L (e+fx)]?
I RO ) e et 2, o,
a+b 2 2

(a-b) Tan[i (e+fx”2]

Tan[1 (e+fx)]2

7Tan[1(e+fx”2,f A

2 a+b

+

(e+-FxH2, 7 (a-b) Tan[i (e+fx”2

}

1 3
CAppellFl[f, 1+m, -m, —, —Tan[
2 2

(1+Tan[§ <e+fx)]2)2]/

[3 (a+b) AppellFl[l, 1+m, -m, i, —Tan[1 (e+fx”2, -
2

N |

a+b

(a-b) Tan[i (e+fx”2

2 2 a+b

2| (a-b) mAppellFl[i, 1+m, 1-m, 5, -Tan]| (e+-Fx)]2,
2 2

N |
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(a-b) Tan[% (e+fx)}2

| - (a+b) (1+m) AppellFl[i, 2+m, —m, E,
a+b 2 2

(a—b)Tan[%(eﬂcxHZ )

]

Tan[i (e+fx)]2

~Tan| (e+-FxH2, -

N |

a+b

(a-b) Tan[% (e+fx”2

1 3 1
4CAppellF1[=, 2+m, -m, =, -Tan[= (e+fx)]", - b ]
2 2 2 a+

<e+'FX)]2JJ/
(a-b) Tan[i (eJr-FxH2

[3 (a+b) AppellFl[l, 2+m, —m, 3, fTan[l (e+fXH > = ] +
2

(1+Tan[

N |

2 2 a+b

3 5 1 2
2| (a-b) mAppellFl[;, 2+m,1-m, =, -Tan[ = (e+fx)]|",

2 2

(a-b) Tan[i (eJr-I:xH2

| - (a+b) (2+m) AppellFl[E, 3+m, —m, E,
a+b 2 2

(a—b)Tan[;(eJr-FxH (e+fx)]2

Tan[ +

]

N |

1 2
_Tanl= £ , -
an[z(e+ XH .

a-b)Tan[L (e+fx)]’
4CAppellF1[%,3+m,—m, z,—Tan[i(eJr.FXHZ)_( ) {2( H ]

/

(a—b) Tan[i (e+fx”2

a+b

]+

1 3 1
[3 (a+b) AppellFl[;, 3+m, -m, >’ 7Tan[; (e+fx)]", - "
a +

2| (a-b) mAppellFl[i, 3+m, 1-m, 5, —Tan[l (e+-Fx)]2,
2 2 2

(a-b) Tan[i (e+FxH2

|- (a+b) (3+m) AppellFl[i, 4+m, -m, E,
2 2

a+b
5 (afb)Tan[i(eJrFxH2

1
_Tan[= £ L -
an[z(e+ x” -

Tan[% (e+fx)]2

]

! (e+fx)]2Tan[ (e+-Fx)]2

N |

18 (a+b) Sec]|

N |

(1+Tan[§ (e+1°x”2)4

m

b—bTan[% (e+fx)]2

a+
1+Tan[% (e+fx”2
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a-b)Tan[L (e+Fx)]?
AAppellF1[1,1+m, -m, i,—Tan[l<e+fx)]2,_( ) Tanl} | )] ]
2 2 2 a+b
2
(1+Tan[1(e+fx)]2) ]/
2
a-b)Tan[l (e+Ffx 2
[3 <a+b>AppellF1{l,1+m’ —-m, i: ’Tan[l(e+fx>}2"7< ) [2( H ]+
2 2 2 a+b

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, =, -Tan[= (e+fx)]|",

2 2

a-b)Tan[L (e+fx)]?
el R o) (e mppentea( 2, 2, .
a+b 2 2

(a-b) Tan[i (e+fx”2]

1 2
_Tanl= £ _
an[z(e+ x”, b

Tan| (e+fx)]2 +

N |

5 (a—b)Tan{%(eﬂcxHZ
e )2, - I D

1 3
CAppellFl| ~, 1+m, -m, —, -Tan|
2 2

(e+fx)]2J2]/

1 3 1 2
[3 (a+b) AppellF1[ =, 1+m, -m, —, -Tan|[ = (e+Fx)]|", -
2 2 2 a+b

N |

(1+Tan[

N |

(a—b) Tan[i (e+fx”2

] +

2| (a-b) mAppellFl[z, 1+m,1-m, 5, —Tan[l (e+fx)]2,
2 2 2

a-b)Tan[L (e+fx)]?
I S RUE ) e ettt 2, o,
a+b 2 2

(a—b) Tan[i (e+fx”2]

7Tan[1 (e+fx”2, -

Tan[1 (e+fx)]2

2 a+b 2
a-b)Tan[X (e+fx)]?
4CAppe11F1[1,2+m, -m, i, —Tan[l(ewaHZ,_( > {2( H ]
2 2 2 a+b

a-b)Tan[L (e+fx)]?
[3 (a+b) Appe11F1[§,2+m,—m, 3,—Tan[§(e+fx”2,—< ) a[zb( )] |+
+




Mathematica 11.3 Integration Test Results for 4.2.4.1 (a+b cos)”~m (A+B cos+C cos”™2).nb | 19

(a-b) mAppellFl[i, 2+m, 1-m, 5, 7Tan[1 (e+fx)]2,
2

2
2 2

a-b)Tan[L (e+fx)]?
( ) [2( " H }7(a+b) (2+m)AppellF1[§:3+m: -m, E’
2 2

a+b
(a-b) Tan[i (eJr-FxH2

+

Tan| (e+fx)]2

]

N |

~Tan| (e+-FxH2, -

a+b

N |

(a-b) Tan[% (e+fx”2

/

a-b)Tan[t (e+fx 2
[3 (a+b)Appe11F1[£,3+m,7m, i,—Tan[l(eﬂcx)}z,,< ) Tan[; { )]
2

]

1 3 1
4CAppellF1[;,3+m,—m, ;,—Tan[;(e+fx” , - "
a+

] +

2 2 a+b

2| (a-b) mAppellFl[i, 3+m, 1-m, 5, —Tan[l (e+-Fx)]2,
2

2 2

(a-b) Tan[i (e+FxH2

|- (a+b) (3+m) AppellFl[i, 4+m, -m, 5,
2

7 a+b :
a-b)Tan[L (e+fx)]?
Tan[;(eJerHz,( )T a[jb( H ] Tan[%(e+fx>]2 X
1 3<a+b> Sec{1 e+'Fx] a+b—bTan[i(e+_FX)]2 m
(1+Tan[2 (e+Fx)]?) ;| ) 1+Tan[! (e fx)]?

(a-b) Tan[i (e+fx)]2

]

1 3 1 2
AAppellF1[ =, 1+m, -m, =, -Tan[ = (e+Fx)]|", - "
2 2 2 a-+

<e+fx)]2J2]/

1 3
[3 (a+b) AppellFl[;, 1+m, -m, ;’ —Tan[

(1+Tan[

N |

(a-b) Tan[% (e+-FxH2

]+

(e+'FXH2, -

N |

a+b

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, —, -Tan[~ (e+fx)]|",

2 2

(a-b) Tan[i (eJr-I:xH2

| - (a+b) (1+m) AppellFl[E, 2+m, —m, E,
a+b 2 2

(a-b) Tan[i (e+-FxH2

+

Tan| (e+fx)]2

]

N |

~Tan| (e+-FxH2, -

N |

a+b
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a-b)Tan[L (e+Fx)]?

CAppellFl[l,1+m, -m, EJ —Tan[l(e+fx”2,_( ) [2( H }

2 2 2 a+b

2
(1+Tan[1<e+fx)]2] /
2
a-b)Tan[L (e+fx)]?
[3 (a+b)AppellF1[£,1+m,_m, i,—Tan[l(eﬂfX”z,_( ) [2( )] ]
2 2 2 a+b

2| (a-b) mAppellFl[i, 1+m,1-m, 5, —Tan[l (e+-Fx)]2,
2

2 2

a-b)Tan[L (e+Fx)]?
I SRR ) e et 2, o,

a+b 2 2
a-b)Tan[L (e+fx)]?
_Tan[i(eﬂfxﬂz,—( )7 a[jb( )] ] Tan[%(eﬂcx)]z _

(e+FxH2, ) (a-b) Tan[i (eJr-I:xH2

]

1 3
4CAppellF1[f, 2+m, -m, —, —Tan[
2 2

(1+Tan[§ <e+fx)]2)J/

[3 (a+b) AppellFl[l, 2+m, -m, i, —Tan[1 (e+-FxH2, -
2

N |

a+b

(a-b) Tan[% (e+1¢x”2

|+

2 2 a+b

3 5 2
2 (a—b)mAppellFl[;,2+m,1—m, S’ ~Tan| = (e+fx) ],

N |

a-b)Tan[L (e+Fx)]?
T R by (o ppeniea (2,5,
a+b 2 2

(a-b) Tan[% (e+fx”2]

1 2
_Tan[= £ , -
an[z(e+ XH .

+

Tan[% (e+fx)]2

(a-b) Tan[i (e+FxH2

]

1 3 1 2
4CAppe11F1[g,3+m,—m, > —Tan[;(eH‘XH > - aib
s

/

R (a—b)Tan[%(eﬂctz
<e+'FXH,— aib ]+

N |

1 3
[3 (a+b) AppellFl{;, 3+m, -m, S’ -Tan|

3 5 2
2 (a—b)mAppellFl[g,Ber,1—m, =, -Tan| (e+-Fx)] ,

2

N |
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(a-b) Tan[% (e+fx)}2

|- (a+b) (3+m) AppellFl[z, 4+m, -m, 3,

} :

a+b
(a-b) Tan[% (e+-FxH2

]

Tan[i (e+fx)]2

~Tan| (e+-FxH2, -

N |

a+b

1 bbean[§<e+fx)]2 "

6 (a+b) Tan[1 (e+fx)] |a+

2 1+Tan[§(e+fx”2

(1+Tan[i (e+1°x”2)3

(a-b) Tan[% (e+fx)]2

2 2 a+b

<e++x>f]]/

(a-b) Tan[% (e+-FxH2

(e+'FXH2,7 a1b ]+

1 3 1
2AAppellF1[—, 1+m, -m, —, -Tan[= (e+fx) |, -
2

(e+fx)] (1+Tan[

N |

(e+-Fx)]2Tan{

N |

Sec|

N |

N |

1 3
[3 (a+b) AppellFl[;, 1+m, -m, ;’ —Tan[

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, =, -Tan[ = (e+fx)]|",

2 2

(afb) Tan[i (eJr-I:xH2

| - (a+b) (1+m) AppellFl[E, 2+m, —m, E,
a+b 2 2

(a—b)Tan[;(ewaH (e+fx)]2

+

Tan[

]

N |

~Tan| (e+-FxH2, -

N |

a+b

(a-b) Tan[% (e+fx”2

]

1 3 1
2CAppellF1{;,1+m,—m, ;,—Tan[;(e+fx” , - "
a+

(e+fx)] 1+Tan[§ (e+-FxH2]]/

(e+fx)]2Tan[

N |

Sec|

N |

(a-b) Tan[i (e+fx”2

] +

1 3 1 2
[3 (a+b) AppellF1[=, 1+m, -m, —, -Tan[ = (e+Fx)]|", -
2 2 2 a+b

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, —, -Tan[~ (e+fx)]|",

2 2

(a-b) Tan[i (eJr-I:xH2

| - (a+b) (1+m) AppellFl[i, 2+m, —m, E,
a+b 2 2

(a—b)Tan[;(eJrfo <e+fx>]2

Tan[ +

]

N |

1 2
_Tanl= £ _
an[z(e+ x”, b
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3 5 1 2
A (a-b) mAppellF1[ =, 1+m, 1-m, —, -Tan|[ = (e+Fx) |,
3 (a+b) 2 2 2
a-b)Tan[L (e+fx)]?
7< ) a[+2b< H ]Sec[i(e+-FxH2Tan[%(e+fx)]—§(1+m)
a-b)Tan[L (e+Fx)]?
AppellFl[i,2+m,—m, E,—Tan[l(ewaHZ,—( ) [2( )] ]
2 2 2 a+b
2
Sec[l(eJrFxHZTan[1 (e+fx)] (1+Tan[1 (e+fx”2] J/
2 2 2
a-b)Tan[L (e+fx)]?
[3 (a+b)AppellF1[£,1+m,—m, i,—Tan[l(eﬂfoz,—< ) [2( )] |+
2 2 2 a+b
2 (a—b)mAppellFl[i,1+m,1—m, 5,—Tan[l(e+fx)]2,
2 2 2
a-b)Tan[L (e+Fx)]?
—( ) [2( )] |- (a+b) (1+m)AppellF1[i,2+m, -m, E,
a+b 2 2
1 2 (a—b) Tan[i(eJerHZ 1 2
“Tan[= (e+Fx)]%, - Tan[= (e« f
an[z(e+ x) | . ] an[z(e+ x) |7+
C (a—b)mAppellFl[i,1+m,1—m, E,—Tan[l(eﬂcx)}z,
3 (a+b) 2 2 2
a-b)Tan[L (e+fx)]?
—( ) [2< )] ]Sec[l(e+-FxH2Tan[l(e+fx)]—l(1+m)
a+b 2 2 3

(a-b) Tan[i (eJr-I:xH2

]

(e+Fx)}2, -

N |-

a+b
(1+Tan[§ (e+fx”2]2}/

(a-b) Tan[2 (e+-FxH2

3 5
AppellFl[g, 2+m, —m, g, —Tan[

Sec[% (e+fo2Tan[§ (e+fx)]
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Problem 215: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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Problem 224: Result more than twice size of optimal antiderivative.
JCos[c+dx]5/2 (bCos[c+dx])" (BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 5, 163 leaves, 5steps):
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/(d (11+2n) +/Sin[c+dx]?

Result (type 5, 450leaves):
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Problem 228: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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2 2 2

Sec[l(c+dx)]2Tan[1(c+dx)]+3 3 N )

2 2

1

Tan| Z]Sec[i(c+dx)]2Tan[f

N |

(c+dx”2,—Tan[§<c+dx) (c+dx)]+

N

s Tan[i (c+dx)]2, 7Tan[l (c+dx”2]

-nN, —+n,

]
3 s
2 2

1 3
3 2

1
= ) AppellFi[ =,
2

N

Sec[1 (c+dx)] Tan[ (c+dx)] +Tan[§(c+dx)]2{_(3+2n> {_i(i+

512

=

, E,Tan[i(c+dx”2,—Tan[;(c+dx)]2}
]

Nll—\N||—‘N|UJ

n) AppellFl

5 3
n| AppellF1[ =, = -n,
2 2

Sec (c+dx” Tan[l(c+dx) +§(%—

2

;+n, : Tan[% (c+dx)]2, —Tan[% (c+dx”2} Sec{% (c+dx”2
1 5 3 5
Tan[ = (c+dx) | (1-2n) ( (*JrnJAppellFl[ =-n, =+n,
2 2 2 2

Z, Tan[1 <c+dx)] —Tan[ (c+dx)] ]Sec[l(Cerx)]zTan[
2 2 2
1 3 3 5 5 3 7 1 2
= (c+dx) ]+ = ]AppellFl[— =-n, —+n, =, Tan[ = (c+dx) ]|,
2 512 2 2 2 2 2
1 2 2 1
~Tan| = (c+dx) | ] sec[= (c+dx)] Tan[;(c+dx)] ))]/
2
[3Appe11F1[i ifn,ern, 3, Tan[%(c+dx)] ,7Tan[§(c+dx”2}+
3 1 5 5 1 2 1 2
_(3+2n) AppellF1[=, =-n, Z+n, 2, Tan[= (c+d , —Tan[ = d
( (3+2n) Appe [2 A n 2+n A an[2<c+ x) | an[z(c+ x) 7]+
3 3 5
(1-2n) AppellF1[=, =-n, =+n, =, Tan[ = (c+dX) ]|,
2 2 2 2 2
2
—Tan[l(c+dx”2})Tan[l(c+dxH2 -
2 2
3 1 3 5 1 2 1 2
5 (~B+C) AppellF1[=, =-n, —+n, =, Tan[= (c+d , —Tan[= d
( (- ) Appe [2 5 n 2+n X an[2<c+ x) | an[z(c+ x)]7]
1 2 5 1 5 7 1 2
Tan|[= (c+d 3:2n) AppellFi[2, =—-n, Z+n, =, Tan[= (c+d ,
an[z(c+ x) | ([( +2n) Appe [2 5 n 2+n X an[z(c+ x) |
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1 2 5 3 7
_Tan[= d -1+2n) AppellFl|—, —-n, —+n, —, T
an[z(c+ x)]"] + (-1+2n) Appe [2 A n 2+n A an|
l(c:+dx”2,—Tan[l(Cerx)]z})Sec:[l(c+dx”2Tan[1(c+dx)]—5
2 2 2 2
(—E E+n) AppellFl[E, l—n, E+n, Z, Tan[1 (c+dx)]2, —Tan[l (c+dx”2}
512 2 2 2 2 2 2
1 2 1 3 /1 5 3 3 7
Sec[~ (c+dx)]| Tan[= (c+dx) ]+ = (——n) AppellF1[=, =-n, =+n, —,
2 2 512 2 2 2 2
Tan[l(c+dx>]2,—Tan[l(c+dx)]2]5ec[1(c+dx)]2Tan[l(c+dx” +
2 2 2 2
1 2 5 /(5 7 1 7 9
Tan[f(c+dx” ((3+2n) [—*(*Jrn]AppellFl[f,f—n, +n, —,
2 7 \2 2 2 2 2
1 2 1 2 1
Tan[;(c+dx)] ,—Tan[;(c+dx” ]Sec[*(c+dx” Tan|
1 (c+dx)] +E (lfn] AppellFl[Z, i7n, +n, =, Tan[ = (c+dx) ]|,
2 7 \2 2 2 2 2
)

7Tan[§ (c+dx”2} Sec[% (c+dx }2Tan[§ c+dx) ||+

(-1+2n) (—E (i+n] AppellFl[Z, i—n, 5+n, =, Tan[1 (c+dx”2,
7 \2 2 2 2 2 2
—Tan[l(c+dx”2} Sec[l(c+dx”
2 2

5¢(3 7 5 3 9 2

- (——n) AppellF1[—, =-n, =+n, =, Tan|— (c+dx)]",
7 \2 2 2
]

—Tan[% (c+dx)}2} Sec[% (c+dx)

3 1 3 5 1 2 1

(—SAppellFl[f, —-n, —+n, =, Tan[ = (c+dx) |, -Tan[ = (c+dX)
2 2 2 2 2 2

-n, E+n, Z, Tan[1 (c+dx”2, -Tan|

5 1
-, -
2 2 2 2

((3+2n)Appe11F1[2 (c+dx)]’] +

(-1+2n) AppellF1|

)

SR

7
—=-n, —+n, —, Tan[
2 2 2

1
2
,Tan[i(udx)ﬁ Ta”[i“*dx)]z)z)]]

Problem 229: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(bCos[c+dx])" (BCos[c+dx] +CCos[c+dx]?) 5
X

Cos[c+dx]%?

Optimal (type 5, 163 leaves, 5steps):
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| =

{ZB (bCos[c+dx] )”Hyper‘geometr‘icZFl[l, (-1+2n), 1 (3+2n), Cos|c +dx]?]

2 4 4
/(d (1-2n) v/Cos[c+dx] x/Sin[c+dx}2)f

Sin[c +dx]
] _ 11
(2C\/Cos[c+dx] (bCos[c+dx])"Hypergeometric2F1[ =, = (1+2n),
2 4

Sin[c+dx]?

P

1
= (5+2n), Cos[c+dx]?] Sin[c+dx]
4

/[d (1+2n

Result (type 6, 4842 leaves):
[6\/Cos[c+dx} (bCos[c+dx])"

Ly 1 1, 1 i
BCos[c+dx]z"+Sec[c+dx] [~ CCos[c+dx]z"+=CCos[c+dx]z"Cos|2 (c+dx” +

2 2
1 3+n .
~1iCCos[c+dx]2"Sin[2 (c+dx) ]| +Sec[c+dx]?
2
1. l+n . £+n . 2
(7—1CCos[c+dx}z Cos[2 (c+dx) | Sin[c+dx] +BCos[c+dx]:"Sin[c+dx]?+
2
. 1 £+n 1 l+n .
Sin[c+dx] |-=1CCos[c+dx]z"+=CCos[c+dx]: Sln[z(c+dx)]))]
2 2

1 1 3 1 2
—-n, —+n, =, Tan[ = (c+dx) ],
2 2 2 2

)/

(BAppellFl[l, l—n, 1+n, z, Tan[1 (c+dx)]2, —Tan[l (c+dx)]2] -
2 2 2

Tan[% (c+dx)] ({(B—C) AppellF1|

—Tan[% (c+dx)]2} (—1+Tan 3 (c+dx”2

2 2 2
3 1 3 1
1+2n) AppellF1|[=, =-n, Z+n, 2, Tan| = d , -Tan|[= (c+d
(( +2n) Appe [2 A n 2+n an[z(c+ x) | an[2<c+ x) ]+
(—1+2n)AppellF1[i,——n,1+n, E, Tan[—<c+dx)]2,
2 2 2 2
—Tan[l(c+dx)]2} Tan{l(c+dx”2 +
2 2
(ZBAppellFl{i, %—n, %+n, ;, Tan[; (c+dx” , —Tan[i (c+dx)]2}]/
1 3 1 1 1 2
3AppellF1[ =, = -n, Z+n, =, Tan[~ (c+dx)]", -Tan[= (c+d -
( ppe [2 5 n 2+n X an[z(c+ x) | an[z(c+ x)]7]
3 3 3 5 1 2 1 2
1+2n) AppellfF1[ =, = -n, Z+n, >, Tan[= (c+dx)]°, -Tan[ = (c+d
(( + n) ppe [2 , n 2+n 5 an[z(c+ x” an[2<c+ x)] ]+
3 5 1 5 1 2 1 2
~3+2n) AppellfF1[ >, 2 -n, Z+n, >, Tan[= (c+dx)]|°, -Tan[= (c+d
( + n) ppe [2 , n 2+n 5 an[2<c+ x)] an[z(c+ x)] ]]

2

Tan[E (c+dx”2]J]/ d (—1+Tan[l (CerxH2

2 2

1

[_ (—1+Tan[§ <c+dx)]2)3

12Cos[c+dx]§+nSec[l (Cerx)]zTan{l (c+dxH2
2 2
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1 1 1 3 1 2 1 2

B-C) AppellF1[=, = -n, ~+n, =, Tan[= (c+dx)]", -Tan[ = (c+d
((( ) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]

1 1 1 1 3
[—1+Tan[—(c+d J] (BAppellFl[— —-n, —+n, =, Tan[ = (c+dx) ],
2 2 2 2 2 2
—Tan[l(c+dx>]2}—((1+2n) AppellFl[2 l—n,z+n, E,
2 2 2 2 2

Tan[1 (c+dx>]2, —Tan[l (c+dx)]2] +(-1+2n) AppellFl[i, E—n,
2 2 2 2

s Tan[i (c+dx>]2, —Tan[i (c+dx)]2] Tan[% (c+dx”2] +

/

-n, = +n, i, Tan| <c+dx)]2, _Tan[l (C+dx)]2]

1 3 1
(ZBAppellFl[f = =
272 2 2 2 2
1 3 1
2”2 2

1 3
-n, —+n, —, Tan[

[3 AppellFl[
2 2

(c+dx)]2, —Tan[% (c+dx”2} -
3 5

[(1+2n) AppellFl[E -n, —+n, —, Tan[1 (c+dx)]2, —Tan[l (C+dXH2] +
2 2

3
2
(—3+2n)AppellF1[E E—n,1+n, E,Tan[l(Cerx)] ,
2 2 2 2
1 1 2
“Tan[= (c+d = (c+d
an[z(c+ x)]]) [2(c+ x)]] +
! 3Cos[c+dx}§+”5ec[l(c+dx)]2
(—1+Tan[§(c+dx)]2)2 2
1 1 1 3 1 2 1 2
B-C) AppellF1 = _n, =+n, =, Tan[= (c+d , —Tan|[= (c+d
((( ) Appe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)]7]
1 1 1 1 3 1
(—1+Tan{—(c+d )) [3Appe11F1[— —-n, —+n, =, Tan[ = (c+dx)],
2 2 2 2 2 2
—Tan[l(c+dx)]2]—((1+2n)AppellF1{i l—n,i+n, 5,
2 2 2 2 2
Tan{l(c+dx)]2,—Tan[l(c+dxH2}+(—1+2n)AppellF1[i,i—n,
2 2 2 2
1 5 1 2 1 2 1 2
= n, 2, Tan[= (c+dx)]?, ~Tan[= (c+d Tan[= (c+d
2+n 5 an[z(c+ x)] an[z(c+ X)}} an[z(c+ x)])+
1 3 1 3 1 2 1 2
2BAppellF1[=, = -n, =+n, =, Tan|= (c+dx)]", -Tan[= (c+d /
[ ppe [2 X n 2+n X an[z(c+ x) | an[z(c+ x)]})
1 3 1 3 1 2 1 2
3AppellF1[ =, = -n, Z+n, =, Tan[~ (c+dx)]", -Tan[= (c+d -
( ppe [2 , n 2+n 5 an[2 (c+dx)] an[2 (c+dx)]7]
3 3 3 5 1 2 1 2
1+2n) AppellFi|=, Z-n, Z+n, 2, Tan|= (c+d , —Tan|= (c+d
(( +2n) Appe [2 ) n 2+n , an[z(c+ XH an[2<c+ x)] }+
3 5 1 5 1 2
(-3+2n) AppellF1[ =, =-n, —+n, =, Tan| = (c+dx) ]|,
2 2 2 2 2
1 1 2
Tan[= (c+dx)] })Tan[—(udx)} )]
2 2
1 1 in s 1
6(—+n Cos[c+dx] 2 Sln[c+dx]Tan[E(c+dx)]
2

(71+Tan[§ <C+dx>]2)2
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1 1 1 3 1 2 1 2

B-C) AppellF1[ =, = -n, ~+n, =, Tan[= (c+dx)]", -Tan[ = (c+d
([( ) Appe [2 A n 2+n X an[z(c+ x) | an[2<c+ x)]7]

1 2 1 1 1 3 1

(71+Tan[—(c+dx” ))/[BAppellFl[— ~-n, —+n, =, Tan[ = (c+dx) ],
2 2 2 2 2 2
7Tan[1(c+dx)]2]7((1+2n)AppellF1[i 17n,i+n, 5,
2 2 2 2 2

1 2 1 2 3 3
Tan|[= (c+d , —Tan| = d ~1+2n) AppellF1[=, = —n,
an[z(c+ x) ] an[z(c+ x)|"] + (-1+2n) Appe [2 A n
%+n, E,Tan{i(c+dx)]2,—Tan[%(c+dx”2} Tan{%(c+dx)]2)+
[ZBAppellFl[1 z—n,1+n, E,Tan{l(c+dx”2,—Tan[l(c+dx)]2})/
2 2 2 2 2 2
(BAppellFl[l i—n,l+n, z, Tan[l(c+dx)]2,—Tan[l(c+dx)]2]—
2 2 2 2 2 2
((1+2n)Appe11F1[ 3—n,§+n, z, Tan[%(c+dx”2,—Tan[§(c+dx)]2}+
3 1 5
(-3+2n) AppellF1[=, =-n, —+n, =, Tan| = (c+dx] ],
2 2 2 2
1 2 1 2
—Tan[; (c+dx” })Tan[;(cmx” )J+

1

26Cos[c+dx}1 Tan[1 (c+dx)]
(—1+Tan[§(c+dx)]2) 2

(((B—C) AppellFl[l, l—n, ~+n, E, Tan[1 (c+dx”2, —Tan[1 <c+dx)]2]
2 2 2

Sec[% (c+dx)]2Tan %(c+dx”

1 1
(3 AppellF1[—, = -n,
2 2

((1+2n) AppellF1[ =,
2
(-1+2n) AppellF1[—,
Tan[ 2 (c+dx”2) . ((ch) [f— (3+n appelifi[>, X n, 2 n, 2,
2 312 2 2

Tan[1 (c+dx)]2, 7Tan[% (c+dx) ]Sec[% (c+dx)]2Tan[§ (c+dx)]+

s Tan[1 (c+dx)]2, —Tan[% (c+dx”2}

1
3 2

3 3

— n) pellFl - —
2 2 2

( 1

Sec[% c+dx)} Tan[2 (c+dx)]

(3AppellF1[§ ifn, §+n, z, Tan[% (c+dx)]2, 7Tan[§ (c+dx)]2] -
3 1 3 5 1 2
((1+2n) AppellF1[=, —-n, =+n, =, Tan| = (c+dx) ],
2 2 2 2 2
2 3 3 1 5

1
-T — d -1+2 A 11F1 —y — —Nn, — y
an[z(c+ x)|"] + (-1+2n) Appe [2 A n 2+n A
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Tan{% (c+dx)]2, —Tan[% (c+dx)}2}) Tan[% (c+dx)]2 +

1 /1 3 3 3 5 1 2 1 2
[ZB [—— (—+n] AppellF1[=, =-n, =+n, =, Tan| = (c+dx)]", -Tan[ = (c+dx)]"]
312 2 2 2 2 2 2

3 3 5 1 5
(——n] AppellF1[ =, =-n, = +n, =,
2 2 2 2 2

(c+dx)]2Tan[§ (c+dx)}))/
1 3 1

(3Appe11F1[f, = -n, = +n, i, Tan[1 (c+dx)]2, —Tan[1 (c+dx)]2] -
2 2 2 2 2 2

Sec[% (c+dxH2Tan[% (c+dx)] +§
]

Tan[% (c+dx)]2, ~Tan|

N |

(c+dx) 2] Sec|

N |

-n, i+n‘, E, Tan[1 (c+dx”2, ~Tan]|

3 2
1+2n) AppellFl| —, c+dx
(( +2n) App 5 LM A (crdx)] ]+

N jw N W
N |

5 1 5 1 2 1 2

~342n) AppellFi[=, 2 -n, =+n, >, Tan[= d , —Tan[= (c+d

( + n) ppe [ 5 n 2+n X an[z(c+ x)] an[z(c+ x)] ]]

Tan[l(c+dx”2)—((B—C)AppellFl[
2

3
(7 ((1 +2n) AppellF1[ =,
2

(-1+2n) AppellF1

—Tan[% (crdx)]’]

3 3
AppellFl[ =, = -n, —+n,
2 2

1 2 1 1 /1 3 3 1 5
Sec[~ (c+dx)| Tan[= (c+dx)]+ = (——n) AppellFl[ =, =-n, —+n, -,
2 2 312

]

2 2 2 2

1
2
)

Tan[% (c+dx)]2, —Tan[% (c+dx) 2} Sec[% (c+dxH2Tan[§ (c+dx)]

5 1 5 7
AppellFl[ =, ~-n, =+n, —,
2 2 2 2
Tan[l (c+dxH2, —Tan[l (c+dx ]2] Sec[l <c+dx)]2Tan[

2 2

Tan[% (c+dx)]2 [(1+2n) (—S [§+n

1 3 /1
*(C+dx)}+7(77n)AppellF1[

2 512
1 2 1
“Tan[= (c+d Sec[=
an[z(c+ x)]7] ec[2
(-1+2n) (—E (lJrnJ AppellFl[E,
512 2

—Tan[l <c+dx)]2] Sec[1 (c+dx)
2 2
3 /(3 5
= (—7nJ AppellF1| =,
512 2
2

7Tan[§(c+dx)] ]Sec[i(c+dx) A
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1 1 1 3 1 2 1 2
(3Appe11F1[—, —-n, —+n, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) || -
2 2 2 2 2 2
[(1+2n) AppellFl[z -n, §+n, 2, Tan[% <c+dx)]2, —Tan[% (c+dxH2] +

! E,Tan[l(c+dx”2,

(-1+2n) AppellF1[ -,
2

N
N

1 1

[2 B AppellFl| —, =
2 2 2 2 2

(— (( +2n) AppellFi[ =,
(-3+2n) AppellF1

~Tan|

_— N

—_
o
=
N R
(g}
+
a
bes
[
-
o
=}

—Tan[% (c+dx)]2] Sec[;
(-3+2n) (—z (i+n) AppellF1| =,

—Tan[l<c+dx)]2]5ec[l(c+dx)]2Tan[l(c+dx”+
2 2 2
3 5 1 7 1
7(7 )AppellFl[f —-n, —+n, —, Tan[ = (c+dx) ],
5 2 2 2 2 2
—Tan[l(c+dx)]2]5ec[f(c+dx)]2Tan[l(c+dx)} J])/
2
1 3 1 3 1 2 1 2
3A 11F1|—, — -n, — y, — T — d , - T — d -
( ppe [2 X n 2+n X an[z(c+ x) | an[z(c+ x)]"]
3 3 3 1 2 1
1+2n) AppellF1]>, Z-n, Z4n, 2, Tan[= (c+d , ~Tan|= (c+d
[( +2n) Appe [2 A n 2+n an[z(c+ x) | an[z(c+ x) 7]+
3 5 1 5
(—3+2n)AppellF1[f ~-n, —+n, *,Tan[*(CerX)} ,
2 2 2 2 2
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2 2

—Tan[l (c+dx)]2] Tan[1 (c+dx>]2]2JJ]

Problem 230: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(bCos[Cerx])“ (BCos[c+dx] +CCos[c+dx]?) .
X

Cos[c+dx]7/2

Optimal (type 5, 163 leaves, 5 steps):

3

(-3+2n), 1 (1+2n), Cos[c+dx]?]

[2 B (b Cos[c +dx] > " Hypergeometric2F1 [
4

N|l—‘
FNQRN

+

Sin[c+dx})/ (d (3-2n) Cos[c+dx]*>?+/Sin[c+dx]?

i(—1+2n), 43 (3+2n), Cos[c+dx]?]
2

Sin[c+dx})/(d(1—2n)\/Cos[c+dx] Sinf[c+dx] )

J

(2 C (bCos[c+dx])"Hypergeometric2F1|

N =

Result (type 6, 4948 leaves):

2Cos[c+dx] ™™ (bCos[c+dx])"

1 1o 1 Lin
~CCos[c+dx]2"+=CCos[c+dx]z"Cos[2 (c+dx) ]|+

1
(BCOS[Cerx]’?m+Sec[c+dx]2
2 2

leCos[c+dx]§+"Sin[2 (c+dx)]
2

+Sec[c+dx]3

1 1 1
(7—1CCos[c+dx]7"Cos[2 (c+dx)]sinfc+dx] +BCos[c+dx]2"Sin[c+dx]?+
2

Sin[c+dx]

1| £+n 1 £+n .
-—iCCos[c+dx]z"+ =CCos[c+dx]2"Sin|2 (c+dx)]))]

2 2
—-—+Nn
-—+Nn
Tan[l(c+dx” (1—Tan[1(c+dx)]2] : 1
2 2 1+Tan[l(c+dx)]2
2
1 5 1 3 1 2 1 2
9 (B+C)AppellF1[=, > -n, -=+n, =, Tan[~ (c+dx)]", -Tan[ = (c+d /
([ (B+C) Appe [2 A n 2+n A an[z(c+ x)] an[z(c+ x” })
1 5 1 3 1 2 1 2
3AppellF1l[=, > -n, -~ +n, =, Tan[= (c+dx)]", -Tan[ = (c+d
[ ppe [2 A n 2+n A an[z(c+ x) ] an[z(c+ x) 7]+
3 5 1 5 1 2 1 2
1-2n) AppellF1[ =, 2> -n, +n, =, Tan[= (c+dx)]|", -Tan[ = (c+d
[( n) Appe [2 A n 2+n A an[z(c+ x)} an[z(c+ x)] |+
3 7 1 5 1 2 1 2
5-2n) AppellF1[ =, ~-n, -~ +n, >, Tan[= (c+dx)]", -Tan[ = (c+d
( n) Appe [2 A n 2+n A an[2<c+ x) | an[z(c+ x) ] ]]

w

1 2 5 1 5
Tan[ = (c+dx) | )+ (5 (-B+C) AppellF1[ =, =-n, -~ +n, =,
2 2 2 2

N
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Tan{l (c+dx”2, —Tan[1 (c+dx)]2} Tan[l (c+dx)]2J
2 2 2
3 5 1 5 1 R
(—SAppellFl[—, — =N, -—+Nn, —, Tan[— (C+dxH , —Tan[
2

2 S 2 (c+dx)]’] +

NS

5 5 1 7
((—1+2n) AppellFl[—, —-Nn, —+n, —, Tan[
2 2

5 5 (c+dx)]2, —Tan{l(c+dx”2]+

2

N |

Z—n, —l+n, Z, Tan{l (c+dx”2,

(-5+2n) AppellF1[—,
2 2 2 2

N o

1+Tan[§ (c+dx)]2

1 5 1 1 1
9 (B+C) A 11F1 | —, — - — N , T — d -T — d /
(( ( + ) ppe [2 X 2+n an[2 (c+ XH an[2 (c+ x)] ]]
[BA ellFl[1 > n n Tan[1 (c dx” Tan[ (c dx)] ]
- —=-n, - —+n, —, - + y - — + +
PP 2 2 2 2 2 2
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Problem 231: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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(-3+2n) AppellFl[z, g—n, —§+n, g, Tan{% (c+dx”2, —Tan[% (c+dx>]2} +
(-7+2n) AppellFl[E, g—n, —2+n, Z, Tan{l (c+dx)]2,
2 2 2 2 2

—Tan[% (c+dx)]2} Tan{% (c+dx)]2)2)

Problem 232: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+aCos[e+fx])m (BCos[e+fx] +CCos[e+fx]?) dx

Optimal (type 5, 173 leaves, 4 steps):
(C-B(2+m)) (a+aCos[e+fx])"Sin[e+fx] C (a+aCos[e+-Fx])1”"Sin[e+fx}

- + +

f(l+m) (2+m) af (2+m)

1
=-m

27 (Bm (2+m) +C (Lemen] | (14 CoslerFx]) :

f (1+m) (2+m>

3 1
-m, =, = (1-Cos[e+fx])]|sSinfe+fx]

(a+acCos[e+fx])"Hypergeometric2F1|
2 2

N |
N |-

3

Result (type 5, 356 leaves):
1
f(-2+m) (~1+m)m(1+m) (2+m)

2mCos[l (e+fx”72m
2
(a(1+Cosfe+fx]))" (Cm (2-m-2m?+m?) Hypergeometric2F1[-2-m, -2m, -1-m, -e' (©F0 ] 4
e’ ¥ (2.4m) (2Bm (2-3m+m?) Hypergeometric2F1[-1-m, -2m, -m, —e* (=F¥ ]
el @ F0 (1.m) (2Be' **F¥ (-2+m) mHypergeometric2F1[1-m, -2m, 2-m, —e' (¢F¥ |+
J'L(e+fx)]

LaIm g 2i (erfx) (1 el <e+fx)>—2m ((e%i (e+fx) (1 el (e Fx) ))

C(-1+m) (e2* X mHypergeometric2F1[2-m, -2m, 3-m, -e +

2 (-2+m) Hypergeometric2F1[-2m, -m, 1-m, —e' ¢F]))})

Problem 233: Result more than twice size of optimal antiderivative.

j(aerCos[eﬂcx])m (BCos[e+fx] +CCos[e+fx]?) dx

Optimal (type 6, 295 leaves, 8 steps):
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Result (type 6, 13480 leaves):
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m

b—bTan[i (e+fx)]2
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1
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2 2 2 a+b
2
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2

2
J + X

a+b

a-b) Tan[L (e+fx)]?
Tan[%(eﬂcx)]Z,( )T a{jb( )]

(a-b) Tan[i (e+fx)}2

|- (a+b) (1+m) AppellFl[i, 2+
2

Tan| (e+fx)]2

N |

]

a+b

(a-b) Tan[% (e+fx”2

(e+fx)]’, -

N |
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2 a+b

/

(1+Tan[§ <e+fx)]2J2
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2 2 2 a+b
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7 1+Tan[i(e+1‘x)]2 7(SEC[2< Fx el

2 2 2
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1 , (a-b)Tan[l (e+fx)]° 1 )
“Tan[= (e+fx]]’, - Tan[= (e+f -
an[2 (e+fx)] . ] an[2 (e+fx)]
a-b)Tan[L (e+fx)]?
4CAppellF1[1,2+m, -m, i, —Tan[l(eJr-Ftz,—( ) [2( H ]
2 2 2 a+b
1 2 3
(1+Tan[—<e+fx)]) 2 (afb)mAppellFl[;,2+m,17m,
2
a-b)Tan[L (e+fx)]?
E, —Tan[l(eJr-Ftz,—( ) [2( H }—
2 2 a+b
3 5 1 2
(a+b) (2+m) AppellF1[ =, 3+m, -m, =, -Tan[= (e+fx) ]|,
2 2 2

B (a—b) Tan[; (e+'FX)] }J Sec[l (e+fXHZTan[1 (e+-FX>] *

a+b 2 2

3 (a+b) (a-b) mAppellFl[z, 2+m,1-m, 3, —Tan[% (e+fx)]2,

3 (a+b)

a-b) Tan[L (e+fx 2
7( )T a[jb( )] }Sec[i(e+fx)]2Tan[§(e+fx)]—

i (2+m) AppellFl[z, 3+m, -m, —, -Tan| (e+FxH2,

N U
N R

a-b)Tan[L (e+Fx)]?
_( )T a[+2b( )] }Sec[%(e+fx)]2Tan[§(e+fx)] +

- ! 3 (a-b) (1-m) AppellF1|

2Tan| (2 0]

(e+fx)]2 {(a—b)

N R

(a-b) Tan[% (e+fx)]2

E, 2+m, 2-m, Z, —Tan{l (e+1cx)]2, -
2 2 2 a+b

1 2 1 3 5
sec[~ (e+fx)]| Tan[~ (e+Fx)] - = (2+m) AppellF1[ >,
ec[z(e+ XH an[z(e+ x)] 5( +m) Appe [2

(a-b) Tan[i <e+fx)]2

7 1 2
3+m, 1-m, —, -Tan|~ (e+fx)]", -
2 2 a+b

]

Sec[l(e+fx)]2Tan[l(e+FxH —(a+b) (2+m)
2 2
5 7 1 2
3 (a-b)mAppellF1[ =, 3+m, 1-m, —, -Tan[~ (e+Fx) ]|,
5 (a+b) 2 2 2
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7 (a-b) Tan[; (e+fx)] | sec|

b (e+-Fx)]2Tan[

(e+'FXH -

N |
N |

5 7 1 2
- ) y — i, 7, — - )
3 (3+m) AppellF1[=, 4+m, -m Tan[ = (e+fx) |
5 2 2 2

7 (a-b) Tana[Eb(eJrfx) }2] sec|

2 1
(e+-Fx)] Tan[; (e+fx”

N |

1 3 1 2
3 (a+b) AppellFl[;, 2+m, —m, >’ —Tan[; (e+fx)]7,

(a—b) Tan[i (eJr-I:xH2

. ]+

a+b
3 5 1 2
2 {(a—b)mAppellFl[, 2+m,1-m, =, -Tan[— (e+-Fx)] ,
2 2 2
a-b)Tan[L (e+fx)]?

—< ) [2< )] |- (a+b) <2+m)AppellF1{i,3+m,—m, E,
a+b 2 2
2

(a-b) Tan[i(e+fx)]2 1 R
Tan[; (e+fx)]

+

]

1 2
_Tanl = £ , -
an[z(e+ x)] -~

(a-b) Tan[% (e+-FxH2

]

1 3 1 2
4CAppe11F1[;,3+m,—m, ;,—Tan[;(e+fxﬂ ’ - a+b
+

(e+'FXH2,

N |

3 5
2 [(ab) mAppellFl[E, 3+m, 1-m, S’ ~Tan]|

(a—b)Tan[l(eH‘:x)]2 3
- 2 |- (a+b) (3+m) AppellF1| =, 4+m, -m,
a+b 2

(a-b) Tan[; (e+fx)] | Sec{l (e+-FxH2

5, —Tan[l (e+fx”2, -

; 2 a+b 2
1 3
Tan[ = (e+fx)]| +3 (a+b) (a-b) mAppellF1[=, 3+m, 1-m,
2 3 (a+b) 2
a-b)Tan[X (e+fx)]?
E, —Tan[i(eﬂcxﬂzi—( ) [2( ) }sec[l<e+fx)]2
2 2 a+b 2
1 1 3 5 1 2
Tan[ = (e+fx)| - = (3+m) AppellF1[ =, 4+m, -m, =, -Tan|[ = (e+fx)]|’,
an[z(e+ x) | 3( +m) Appe [2 +m, —-m 5 an[z(e+ x) |
a-b)Tan[L (e+fx)]?
,( ) [2< )] }Sec[l(e+fx)]2Tan[1(e+-Fx)] +
a+b 2 2
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2Tan[1<e+fx)]2{(ab) - = 3 (a-b) (1-m) AppellF1|

2 5(a+b)
a-b)Tan[L (e+fx)]?
E’3+m-v2’m: Z: *Tan[l(eJr'Fx)]z,f( ) [2< )] }
2 2 a+b
1 2 1 3 5
sec| [exf Tan|= (e+fx)| - = (3+m) AppellF1|=,
ec[z(e+ x) | an[z(e+ x) | 5( +m) Appe [2

(a-b) Tan[i (e+fx)]2

44+m,1-m, Z, ~Tan]| <e+fx)]2, -

2

N |

a+b

Sec[1 (e+1°x)]2Tan[1 (e+fx)][-(a+b) (3+m)

2 2
1 5 7 1 2
3 (a-b)mAppellF1| =, 4+m, 1-m, —, -Tan|[= (e+Fx) |,
5 (a+b) 2 2 2
a-b)Tan[l (e+fx)]?
7< ) a[+2b( ” ]Sec[%(eJr-Fx)]zTan[i(e+-FxH—
3 5 7 1 2
= (4+m) AppellF1[ =, 5+m, -m, —, -Tan[— (e+fx)]",
5 2 2 2
a-b)Tan[L (e+fx)]?
7< ) [2( )] ]Sec[l(eJrfx)]zTan[l(e+fx” ]]/
a+b 2 2

[3 (a+b) AppellFl{l, 3+m, -m, i, —Tan[l (e+-FxH2,
2 2 2
(a-b) Tan[i (e+Fx)]2

. ]+

a+b

(e+-Fx)]2,

N |

3 5
2 {(ab) mAppellFl[g, 3+m, 1-m, S’ -Tan]|

) (a-b) Tana[+§b(e+fx>]2] - (a+b) (3+m) AppellFl[z’ 4+m, —m, 2,
L ,  (a-b) Tan[i(e+fx)]2 1 ) 2
,Tan[g<e+fx)] > a+b } Tan[Z(eJr.FX)]J ]J]

Problem 238: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(ECOS[E+'FX]>m (A+BCos[e+fx] +CCos[e+fx]?) dx
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Optimal (type 5, 187 leaves, 4 steps):

C(aCos[e+fx])""sinle+fx]

a-F(2+m)
. _ 1 1+m 3+m
((C (1+m) +A (2+m)) (aCos[e+fx])"™"Hypergeometric2F1|—, B , Cosfe+fx]?|
2 2 2
Sinfe + f x] / af (1+m) (2+m)~/Sinfe+fx]?
2em . 1 2+m 4+m ) X
(B (acCos[e+fx]) Hyper‘geometr‘1c2F1[;, AT, , Cos[e+fx] }Sln[eﬂcx]/

[az-F (2+m) «/Sin[e+fx]?

Result (type 5, 441 leaves):

1
—CCos[e+fx] " (aCos[e+fx])"

4 f
[ 1 2Me-21 (e+fx) <e—J‘L (e+fx) | ol (exfX) )m (1 4+ @21 (exfx) ) -m Hyper‘geometr‘icZFl[
2+m
_1_&) -m, _m, _ezi(e+fx)] + 1 Jj_z—m‘EZJ'L(e+'FX) <e—J‘L (e+fx)+ej1 (e+‘Fx))m
2 2 -2+m
21 (e+fx))\-m : m m 21 (e+fx)
(1+e ) " Hypergeometric2F1[1- —, -m, 2- —, -e ]
2 2
1+m 3+m
ACos[e+fx] (a Cos[e+-Fx])"'Hyper‘geometr‘icZFl[f, , —, Cos[e+fx]?|Sinfe+fx] /
2 2 2
[-F (1+m)~/Sinfe+fx]* |-
1+m 3+m
CCos[e+fx] (aCos[e+fx])"Hypergeometric2Fl| ~, s , Cos[e+fx]?| Sinfe+fx] /
2 2 2

(Zf (1+m) Sin[e+fx}2)f
2+m 4+m

s , Cosfe+fx]?|

(B Cos[e+fx]? (aCos[e+fx])"Hypergeometric2Fl [=,
2 2 2

/

Problem 267: Result unnecessarily involves higher level functions and more

Sinfe + f x] f(2+m)/Sin[e+fx]?

than twice size of optimal antiderivative.

J(A+BCos[c+dx] +CCos[c+dx]?) Sec[c+dx] .
X
\bCos[c+dx]

Optimal (type 4, 110leaves, 7 steps):
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2 (A-C) v/bCos[c+dx] EllipticE[ (c+dx), 2]

- +
bd+Cos[c+dx]
2B+ Cos[c+dx] EllipticF[J (c+dx), 2]  asin[c+dx]

+

d+/bCos[c+dx] d+/bCos[c+dx]
Result (type 5, 803 leaves):

Cos[c+dx]? (B+CCos[c+dx] +ASec[c+dx])

2 (-2A+C+CCos[2c]) Csc[c] Sec[c] 4ASec[c]Sec[c+dx]Sin[dx]
- +

d d
(\/bCos[c+dx1 (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -

|/

3/2 . 11 5 : 2
4BCos[c+dx]*?Csc[c] HypergeometricPFQ[{ =, =}, {=}, Sin[dx - ArcTan[Cot[c]]]?]
a4’ 277 g

(B+CCos[c+dx] +ASec[c+dx]) Sec[dx-ArcTan[Cot[c]]] V1-Sin[dx-ArcTan[Cot[c]]]

\/—ﬂl+COt[C]2 Sin[c] Sin[d x - ArcTan[Cot[c]]] V/1+Sin[dx-ArcTan[Cot[c]]] /

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]) 1+Cot[c]2]+

2ACos[c+dx]*?Csclc] (B+CCos[c+dx] +ASec[c+dx])

_ 1 1, .3
Hyper‘geometr‘lcPFQH—;, —Z}, {Z}, Cos[dx +ArcTan[Tan[c]]]?]

Sin[dx + ArcTan[Tan[c]]] Tan[c])/ \/1-Cos[dx +ArcTan[Tan[c]]]

v/1+Cos[dx+ArcTan[Tan[c]]] JCOS[C]Cos[dx+Ar‘cTan[Tan[c}]} 1+Tan[c]?

Sin[d x+ArcTan[Tan[c]]] Tan[c] + 2 Cos[c]?Cos[dx+ArcTan[Tan[c]]] A/ 1+Tan[c]?

/1+Tan[c]2 Cos[c]2+Sin[c]? /

1+Tan[c]? | -

\/COS[C] Cos[dx +ArcTan[Tan[c]]] +/1+Tan[c]?

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -
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2CCos[c+dx]*?Csc[c] (B+CCos[c+dx] +ASec[c+dx])

_ 1 1, .3
HypergeometricPFQ[{- =, - =}, {=}, Cos[dx +ArcTan[Tan[c]]]?|
2 4 4

Sin[dx +ArcTan[Tan[c]]] Tan[c])/ {\/1Cos[dx+Ar‘cTan[Tan[c]}]

\/1+Cos[dx+Ar‘cTan[Tan[c]}] \/Cos[c]Cos[dx+Ar‘cTan[Tan[c}]} 1+Tan[c]?

Sin[d x+ArcTan[Tan[c]]] Tan[c + 2 Cos[c]?Cos[dx+ArcTan[Tan[c]]] A/1+Tan[c]?

5 [1:Tan[c)? Cos[c]2+Sin[c]?
1+Tan[c] -

JCos[c] Cos[dx +ArcTan[Tan[c]]] /1 +Tan[c]?

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CC05[2c+2dx]))

Problem 268: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(A+BCos[c+dx] +CCos[c+dx]?) Sec[c+dx]? 5
X

\VbCos[c+dx]

Optimal (type 4, 139 leaves, 8steps):
2B+/bCos[c+dx] EllipticE[ (c+dx), 2]

+

bd+/Cos[c+dx]
2 (A+3C) VCos[c+dx] EllipticFE(Cerx),z] 2AbSin[c+dx] 2BSin[c+dx]
+ +
3d+/bCos[c+dx] 3d (bCos[c+dx])*? d/bCos[c+dx]

Result (type 5, 757 leaves):
4BCsc[c] Sec[c]
d
4 ASec[c] Sec[c+dx]%2Sin[dX] . 4Sec[c] Sec[c +dXx] (ASin[c} +BBSin[dx})

3d 3d
(\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -

+

Cos[c+dx]> (C+BSec[c+dx] +ASec[c+dx]?)

|/
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4ACos[c+dx]>2Csc[c] Hyper‘geometr‘icPFQ[{

)

}s {E}, Sin[dx - ArcTan[Cot[c]]]?]
4

FNQ
N R

(C+BSec[c+dx] +ASec[c+dx]?) Sec[dx-ArcTan[Cot[c]]]

v/1-Sin[dx - ArcTan[Cot[c]]] \/—\/1+Cot[c}2 Sin[c] Sin[dx - ArcTan[Cot[c]]]

/1+Sin[dx - ArcTan[Cot[c]]] /
(Bd\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]) 1+Cot[c]2]—

4CCos[c+dx]*?2Csc[c] HypergeometricPFQ| {

)

N |

1 1, {5}, Sin[dx - ArcTan[Cot [c]]]?]
4 4

(C+BSec[c+dx] +ASec[c+dx]?) Sec[dx-ArcTan[Cot[c]]]
\/1-Sin[dx - ArcTan[Cot[c]]] \/«/1+Cot[c}2 Sin[c] Sin[d x - ArcTan[Cot[c]]]

v/1+Sin[dx - ArcTan[Cot[c]]] /

d+/bCos[c+dx] (2A+C+2BCos[c+dx]+CCos[2c+2dx]) 1+Cot[c}2]+

2BCos[c+dx]*?Csc[c] (C+BSec[c+dx] +ASec[c+dx]?)

_ 1 1, .3
HypergeometricPFQ[{- =, - =}, { =}, Cos[dx +ArcTan[Tan[c]]]?]
2 4 4

Sin[dx +ArcTan[Tan[c]]] Tan[c])/ v1-Cos[dx +ArcTan[Tan[c]]]

\/1+Cos[dx+ArcTan[Tan[c]]] \/Cos[c]Cos[dx+Ar‘cTan[Tan[c}]} 1+Tan[c]?

Sin[d x+ArcTan[Tan[c]]] Tan[c + 2 Cos[c]?Cos[dx+ArcTan[Tan[c]]] A/1+Tan[c]?
2 3 2
. 1+Tan[c]? Cos[c]“+Sin[c]
1+Tan[c] -

\/COS[C] Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]?

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]))
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Problem 276: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(A+BCos[c+dx]+CCos[c+dx]2)Sec[c+dx] ax
(bCos[c+dx])>?
Optimal (type 4, 144 leaves, 8 steps):
2Bmﬂlipticﬁ[§ (c+dx), 2]
) b d/Cos[crax] )
2 (A+3C) V/Cos[c+dx] EllipticF[J (c+dx), 2] 2ASin[c+dx] 2BSin[c+dx]
3bd/bCos(cdx] " 3d (bCosic+dx])*? bdbCosic dx]

Result (type 5, 761 leaves):

4BCsc|c] Sec[c]
d

+

Cos[c+dx]? (C+BSec[c+dx] +ASec[c+dx]?)

4 ASec[c] Sec[c+dx]%2Sin[dx] 4Sec[c] Sec[c+dx] (ASin[c} +3BSin[dx})

+

3d 3d

(\/bCos[c+dx] (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -

|/

4ACos[c+dx]°2Csc[c] HypergeometricPFQ [{

3

N =

1 }s {E},Sin[dx—Ar‘cTan[Cot[c}]]z]
4 4

(C+BSec[c+dx] +ASec[c+dx]?*) Sec[dx-ArcTan[Cot[c]]]

\/1-Sin[dx - ArcTan[Cot[c]]] \/x/1+Cot[c}2 Sin[c] Sin[d x - ArcTan[Cot[c]]]

(3d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]) 1+Cot[c]2]—

v/1+Sin[dx - ArcTan[Cot[c]]]

5/2 : > . )
4CCos[c+dx]°?Csc[c] Hyper‘geometr‘lcPFQ[{ > —}» {=}, Sin[dx-ArcTan[Cot[c]]] ]
4

B
N |

(C+BSec[c+dx] +ASec[c+dx]?) Sec[dx-ArcTan[Cot[c]]]
v/1-5Sin[dx - ArcTan[Cot[c]]] \/\/1+C0‘t[c}2 Sin[c] Sin[dx - ArcTan[Cot[c]]]

v/1+Sin[dx - ArcTan[Cot[c]]] ]/

dvbCos[c+dx] (2A+C+2BCos[c+dx] +CCos[2c+2dx]) 1+Cot[c12)+
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2BCos[c+dx]>?Csc[c] (C+BSec[c+dx] +ASec[c+dx]?)

_ 1 1. .3
(Hypergeometr‘lcPFQH—f, -=}, {=}, Cos[dx+ArcTan[Tan[c]]]?]
2 4 4

Sin[dx +ArcTan[Tan[c]]] Tan[c])/ {\/1Cos[dx+Ar‘cTan[Tan[c]]]

v1+Cos[dx +ArcTan[Tan[c]]] \/Cos[c]Cos[dx+Ar‘cTan[Tan[c]]} 1+Tan[c]?

Sin[dx +ArcTan[Tan[c]]] Tan[c]

1+Tan[c]?

+

1+Tan[c]?

2Cos[c]?Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]? /

Cos[c]?+Sin[c]?

{JCOS[C]Cos[dx+Ar‘cTan[Tan[c}]] 1+Tan[c]? ] ]/

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]))J

Problem 283: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

jCOS[CerX] (A+BCos[c+dx] +CCos[c+dx]?)
dx

(bCos[c+dx])®>?

Optimal (type 4, 116 leaves, 7 steps):
2 (A-C) /bCos[c+dx] EllipticE[i (c+dx), 2]

- +

b3d+/Cos[c+dx]
. . 1
2B/ Cos[c+dx] EllipticF[J (c+dx), 2] __2Asin[c+dx]
b2d+/bCos[c+dx] b2d+/bCos[c+dx]

Result (type 5, 807 leaves):

, Cos[c+dx]* (B+CCos[c+dx] +ASec[c+dx])
b

+

[ 2 (-2A+C+CCos[2c]) Csc[c] Sec[c] 4ASec[c] Sec[c+dx] Sin[dx]
d d

|/
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(\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -

4B Cos[c+dx]??Csc[c] HypergeometricPFQ| {

N |

1 {E}, Sin[dx - ArcTan[Cot[c]]]?]
4

)

FNQUIN

(B+CCos[c+dx] +ASec[c+dx]) Sec[dx-ArcTan[Cot[c]]]
v/1-5Sin[dx - ArcTan[Cot[c]]] \/\/1+C0t[c}2 Sin[c] Sin[dx - ArcTan[Cot[c]]]

\/1+Sin[dx - ArcTan[Cot[c]]] ]/

(d\/bCos[c+dx1 (2A+C+2BCos[c+dx] +CCos[2c+2dx]) 1+Cot[c12)+

2ACos[c+dx]*?Csclc] (B+CCos[c+dx] +ASec[c+dx])

tricPFQ t 1 3 Cos[dx +ArcTan[Tan[c]]]?
(Hyper‘geome H—;, —Z}, {Z}, + ]

Sin[d x + ArcTan[Tan[c]]] Tan[c])/ [\/l—Cos[dx+Ar'cTan[Tan[c}}]

\/1+Cos[dx+Ar‘cTan[Tan[c]}] JCos[c]Cos[dx+Ar‘cTan[Tan[c}]} 1+Tan[c]?

1. Tan(c)? Sin[dx +ArcTan[Tan[c]]] Tan[c]
4

+

1+Tan[c]?

2Cos[c]?Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]? /

Cos[c]?+Sin[c]?

\/Cos[c]Cos[dx+Ar‘cTan[Tan[c}]] 1+Tan[c]? ] ]/

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -

{ZCCos[c+dx]3/2Csc[c} (B+CCos[c+dx] +ASec[c+dx])

_ 1 1. .3
(Hypergeometr‘lcPFQH—f, -=1}, {=}, Cos[dx+ArcTan[Tan[c]] 12]
2 4 4

Sin[dx +ArcTan[Tan[c]]] Tan[c])/ {\/1Cos[dx+Ar‘cTan[Tan[cH]
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\/1+Cos[dx+ArcTan[Tan[c]}] \/Cos[c]Cos[dx+Ar‘cTan[Tan[c}]} 1+Tan[c]?

1. Tan(c)? Sin[dx + ArcTan[Tan[c]]] Tan[c]
4

+

1+Tan[c]?

2Cos[c]?Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]? /

Cos[c]?+Sin[c]?

{\/Cos[c]Cos[dx+Ar‘cTan[Tan[c}]] 1+Tan[c]? ] ]/

(d\/bCos[c+dx} (2A+C+2BCos[c+dx] +CCos[2c+2dx]))]

Problem 296: Result more than twice size of optimal antiderivative.

dx

VbCos[c+dx] (A+BCos[c+dx]+CCos[c+dx]?)
J Cos[c +dx]/?
Optimal (type 3, 193 leaves, 7 steps):

(3A+4C) ArcTanh[Sin[c+dx]] VbCos[c+dx]

8d+/Cos[c+dx]
A+/bCos[c+dx] Sin[c+dX] (3A+4C> VbCos[c+dx] Sin[c +dX]
"

+

4dCos[c+dx]°? 8dCos[c+dx]>%?
BvVbCos[c+dx] Sin[c+dx] B+bCos[c+dx] Sin[c+dx]?3
+
dCos[c+dx]3? 3dCos[c+dx]7/?

Result (type 3, 609 leaves):
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(-3A-4c) /bCos[c+dx] Log[Cos[% (c+dx)] —Sin[% (c+dx)]]

8d+/Cos[c+dx]
(3A+4c)/bCos[c+dx] Log[Cos[% (c+dx)] +Sin[§ (c+dx)]]

8d+/Cos[c+dx]
A+/bCos[c+dx]
16 d +/Cos[c + d X] (Cos{% (c+dx) ] —Sin[% <c+dx)])4

(9A+4B+12C) VbCos[c+dx]
48d+/Cos[c+dx] [Cos[L (c+dx)]-sin[L (c+dx)]}*
BvVbCos[c+dx] Sin[2 (c+dx)]
6d+/Cosc+dx] (Cos[X (crdx)]-sin[L(c+dx)])’

2Bm51n[§
3d+/Cos[c+dx] (Cos[% (c+dx)]-Sin[} (c+dx)]]

A+/bCos[c+dx]
16 d +/Cos[c + d X] (Cos[% (c+dx)] +Sin[i (c+dx)])4

Bmsm[i(udx)]
6d+/Cos[c+dx] (Cos[ (crdx)]+sin[t(cadx)])’
(-9A-4B-12C) +/bCos[c+dx]
48d+/Cosfc+dx] [Cos[% (c+dx)]+Sin[2 (c+dx)]}*
ZBmSin[%(c+dxH
3d+/Cos[c+dx] (Cos[% (c+dx)]+Sin[3 (crdx)]]

+

+

+

+

+

(C+dx”

+

+

+

Problem 305: Result more than twice size of optimal antiderivative.

J(bCos[c+dx])3/2 (A+BCos[c+dx] +CCos[c+dx]?)
dx

Cos[c+dx]/?

Optimal (type 3, 198 leaves, 7 steps):
b (3A+4C) ArcTanh[Sin[c+dx]] VbCos[c+dx]
8d~/Cos[c+dx]
Ab-/bCos[c+dx] Sin[c+dX] . b (3A+4C)VbCos[c+dx] Sin[c+dx]
4dCos[c+dx]°/? 8dCos[c+dx]>?2

bB+vbCos[c+dx] Sin[c+dx] bB+bCos[c+dx] Sin[c+dx]?3
+

dCos[c+dx]3/? 3dCos[c+dx]7/?

+

+
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Result (type 3, 609 leaves):

[(—3A—4C) (bCos[c+dx])3/2Log[Cos[ (c+dx)]—sin[§(c+dx)H]/(8dC05[c+dx]3/2)+

Ll SR

((3A+4C) (bCos[c+dx])3/2Log[Cos[; (c+dx) ] +Sin[§ (c+dx)H]/ (8dCos[c+dx]%?) +

A (bCos[c+dx])>?

16 d Cos[c +d x]3/2 (Cos[% (c+dx) ] —Sin[% (c+dx)”4

(9A+4B+12C) (bCos[c+dx])>?

N
48 d Cos[c +dx]3/2 (Cos[i (c+dx)] 7Sin[§ (Cerx)”2

B (bCos[c+dx])3/ZSin[§ (c+dx)]

.
6dCos[c+dx]3/?2 (Cos[i (c+dx)] 7Sin[% (c+dx)])3

2B (bCos[c+dx])3/ZSin[i (c+dx)]

3dCos[c+dx]32 (Cos[i (c+dx” —Sin[% (c+dx)])

A (b(:os[c+dx])3/2

N
16dCos[c +dx]3/2 (Cos[i (c+dx)] +Sin[§ (c+dx>”4

B (bCos[c+dx])3/ZSin[% (c+dx)]

N
6dCos[c+dx]3/?2 (Cos[i (c+dx)] +Sin[i (c+dx)])3

(-9A-4B-12C) (bCos[c+dx])*?

+

48dCos[c+dx]32 (Cos[% (c+dx)] +Sin[§ (c+dx>”2

2B (bCos[c+dx])3/ZSin[§ (c+dx)]

3dCos[c+dx]32 (Cos[% (c+dx)] +Sin[i (c+dx)])

Problem 314: Result more than twice size of optimal antiderivative.

J(bCos[c+dx])5/2 (A+BCos[c+dx] +CCos[c+dx]?)
dx

Cos[c+dx]¥/?
Optimal (type 3, 208 leaves, 7 steps):
b? (3A+4C) ArcTanh[Sin[c+dx]] Vb Cos[c+dXx]

8d+/Cos[c+dx]
Ab2~/bCos[c+dx] Sin[c+dx] b?(3A+4C)~/bCos[c+dx] Sin[c+dXx]
.

+

+

4dCos[c+dx]®%? 8dCos[c+dx]>?
b?B+/bCos[c+dx] Sin[c+dx] b?B+/bCos[c+dx] Sin[c+dx]3
+
dCos[c+dx]3/2 3dCos[c+dx]7/?

Result (type 3, 609 leaves):
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[(—3A—4C> <bCos[c+dx])5/2 Log[(:os[1 <c+dx)] - Sin| (8dCos[c+dx]>?) +
2

(c+dx)“)
(c+dx>“)

/
/

(8dCos[c+dx]>?) +

NP N R

((3A+4C) <bCOS[C+dX])5/2 Log[(:os[1 (c+dx)] +Sin|
2

A (bCos[c+dx])®>?

.
16 d Cos [c +d x]5/2 (Cos[i (c+dx)] —Sin[% (CerxH)4

(9A+4B+12C) (bCos[c+dx])*?

+

48dCos[c+dx]5/2 (Cos[% (c+dx)] —Sin[% (c+dx>”2

B (bCos[c+dx])5/ZSin[i (c+dx)]

+

6dCos[c+dx]52 (Cos[% (c+dx)] —Sin[i (c+dx)])3

2B (bCos[c+dx])5/ZSin[§ (c+dx)]

3dCos[c+dx]5? (Cos[% (c+dx)] —Sin[i (c+dx)])

A (bCos[c+dx])®>?

+

16 d Cos [c +d x]5/2 (Cos[% (c+dx)] +Sin[% (c+dx”)4

B (bCos[c+dx])5/ZSin[i (c+dx)]

6dCos[c+dx]52 (Cos[% (c+dx)] +Sin[i (c+dx)])3

(-9A-4B-12C) (bCos[c+dx])>?

+

48dCos[c+dx]5/2 (Cos[i (c+dx)] +Sin[§ (c+dx)”2

2B (bCos[c+dx])5/ZSin[i (c+dx)]

3dCos[c+dx]52 (Cos[i (c+dx” +Sin[% (c+dx)])

Problem 322: Result more than twice size of optimal antiderivative.

JA+BCos[c+dx] +CCos[c+dx]2dl
X

Cos[c+dx]%?+/bCos[c+dx]
Optimal (type 3, 193 leaves, 7 steps):
(3A+4C) ArcTanh[Sin[c+dx]] v/Cos[c+dx]
8d+/bCos[c+dX]

+

ASin[c+dx] (3A+4C) sin[c+dx]
+ +
4dCos[c+dx]7/?2+/bcCos[c+dx] 8dCos[c+dx]32+bCos[c+dx]
BSin[c +dx] BSin[c+dx]3

+

d+/Cos[c+dx] v/bCos[c+dx] 3dCos[c+dx]52+/bCos[c+dx]

Result (type 3, 609 leaves):
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(-3A-40) mLog[Cos[i (c+dx)] —Sin[% (c+dx)]]

8d+/bCos[c+dx]
(3A+4c) +/Cos[c+dx] Log[Cos[i (c+dx)] +Sin[§ (c+dx)]]

8d+VbCos[c+dx]
A+ Cos[c+dx]
16 d /b Cos|[c +dX] (Cos{% (c+dx) ] —Sin[% (c+dx)])4

(9A+4B+12C) v/Cos[c+dx]
48d~/bCos[c+dx] (Cos[i(c+dx)}fsin[i(c+dx)])2
B+ Cos[c+dx] Sin[%(c+dx>]
6d~/bCos[c+dx] (Cos[§<c+dx)]—sin[%(c+dx)”3

2B+/Cos[c+dx] Sin[%(c+dx” )
3d+/bCos[c+dx] (Cos[§<c+dx)]—sin[i(c+dx)”

A~/Cos[c+dx]
16 d /b Cos[c +dX] (Cos[% (c+dx)] +Sin[i (c+dx)])4

Bmsin[i(Cerx)]
6dbCos[c+dx] (Cos[l (cvdx)]+sin[t(crdx)])’
(-9A-4B-12C) +/Cos[c+dx]
48d~/bCos[c+dx] (Cos[® (c+dx)]+sin[? (crdx)]|’

ZBmSin[%(c+dxH
3dvbCos[c+dx] (Cos[% (c+dx)]+Sin|2

+

+

+

+

+

+

+

+

(c+dx)”

Problem 330: Result more than twice size of optimal antiderivative.

JA+BCos[c+dx} +CCos[c+dx]? 4

Cos[c+dx]7/2 (bCos[c+dx])3/2

Optimal (type 3, 208 leaves, 7 steps):
(3A+4C) ArcTanh[Sin[c+dx]] v Cos[c+dx]

+

8bd+bCos[c+dx]
ASin[c+dx] (3A+4C) sin[c+dx]
+ +
4bdCos[c+dx]7/?+/bCos[c+dx] 8bdCos[c+dx]32+bCos[c+dx]
BSin[c +dx] BSin[c+dx]3

+

bd+/Cos[c+dx] ~/bCos[c+dx] 3bdCos[c+dx]52~/bCos[c+dx]
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Result (type 3, 609 leaves):
(-3A-4C) Cos[c+dx]3? Log[Cos[i (c+dx)] —Sin[i (c+dx)]]

+

8d (bCos[c+dx])>?

(3A+4C) Cos[c+dx]>?Log[Cos[ (c+dx)]|+Sin[J (c+dx)]]

+

8d (bCos[c+dx])>?

ACos[c+dx]3?

+

16d (bCos[c+dx])>? (Cos[i (c+dx)] —Sin[i (c+dx)])4

(9A+4B+12C) Cos[c+dx]32

+

48d (bCos[c+dx}>3/2 (Cos[i (c+dx)] —Sin[i (c+dx)])2

ACos[c+dx]3/?

.
16d (bCos[c+dx])>"? (Cos[i (c+dx)] +Sin[i (c+dx)])4

BCos[c+dx}3/ZSin[§ (c+dx)]

+

6d (bCos[c+dx])>? (Cos[% (c+dx) ] +Sin[§ (c+dx)})3

(-9A-4B-12C) Cos[c+dx]3?

+

48d (bCos[c+dx])>? (Cos[% (c+dx) ] +Sin[% <c+dx)])2

ZBCos[c+dx]3/ZSin[§ (c+dx)]

3d (bCos[c+dx])?? (Cos[% (c+dx) ] +Sin[§ (c+dx”)

Problem 338: Result more than twice size of optimal antiderivative.

JA+BCos[c+dx1 +CCos[c+dx]? 4
X

Cos[c+dx]%2 (bCos[c+dx])*?

Optimal (type 3, 208 leaves, 7 steps):
(3A+4C) ArcTanh[Sin[c+dx]] v/Cos[c+dx]
8b%2d+/bCos[c+dx]

+

ASin[c +dx] (3A+4C) sin[c+dx]
+ +
4b%>dCos[c+dx]7/?2+/bCos[c+dx] 8b2dCos[c+dx]32+/bCos[c+dx]
BSin[c+dx] BSin[c+dx]3

+

b2d+/Cos[c+dx] vbCos[c+dx] 3b2dCos[c+dx]52~/bCos[c+dx]
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Result (type 3, 609 leaves):
(-3A-4C) Cos[c+dx]®? Log[Cos[i (c+dx)] —Sin[i (c+dx)]]

8d (bCos[c+dx])>?

(3A+4C) Cos[c+dx]>?Log[Cos[ (c+dx)]|+Sin[J (c+dx)]]

+

8d (bCos[c+dx])>?

ACos[c+dx]>/?

+

16d (bCos[c+dx])°>"? (Cos[i (c+dx)] —Sin[i (c+dx)])4

(9A+4B+12C) Cos[c+dx]>?

+

48d (bCos[c+dx}>5/2 (Cos[i (c+dx)] —Sin[i <c+dx)])2

ACos[c+dx]>/?

.
16d (bCos[c+dx])®"? (Cos[i (c+dx)] +Sin[i (c+dx)])4

BCos[c+dx}5/ZSin[§ (c+dx)]

+

6d (bCos[c+dx])®>? (Cos[% (c+dx) ] +Sin[§ (c+dx)})3

(-9A-4B-12C) Cos[c+dx]®?

+

48d (bCos[c+dx])®>? (Cos[% (c+dx) ] +Sin[% <c+dx)])2

ZBCos[c+dx]5/ZSin[i (c+dx)]

3d (bCos[c+dx])®? (Cos[i (c+dx) ] +Sin[§ (c+dx”)

Problem 354: Result more than twice size of optimal antiderivative.

J(A+BCos[c+dx] +CCos[c+dx]?) Sec[c+dx] 5
X

(bCos[c+dx])*?

Optimal (type 5, 149leaves, 5steps):
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3ASin[c+dx]
d (bCosfc+dx])*?

2/3 . 1 1 4 2 0
3B (bCos[c+dx])*?Hypergeometric2F1|~, —, —, Cos[c+dx]?]| Sin[c+dx]
3 2 3
(Zbd Sinfc+dx]? | +
5/3 . 1 5 11 ) .
3 (2A-C) (bCos[c+dx])>?Hypergeometric2F1[ ~, =, —, Cos[c+dx]?| Sin[c+dX]
2 6 6

(szd Sin[c+dx]?

Result (type 5, 779 leaves):

Cos[c+dx]? (B+CCos[c+dx] +ASec[c+dx])

+

2d d
((bCos[c+dx])1/3 (2A+C+2BCos[c+dx] +CCos[2c+2dx})) -

[3(—4A+C+CCos[2c]>Csc[c]Sec[c] 6ASec[c] Sec[c+dx] Sin[dx]

|/

1 3
(ZBCos[c+dx]4/3 Cos[dx - ArcTan[Cot[c]]] Hypergeometric2F1[ =, =, =,
2 3 2

Cos[dx - ArcTan[Cot[c]]]?] (B+CCos[c+dx] +ASec[c+dx]) Sin[dfor'cTan[Cot[c]}]]/

(d (bCos[c+dx])*? (2A+C+2BCos[c+dx] +CCos[2¢c+2dx])
(Cos[c] Cos[dx] -Sin[c] Sin[dx])"? (Sin[dfor‘cTan[Cot[c]]]2)1/3) +

4ACos[c+dx]*?Csc[c] (B+CCos[c+dx] +ASec[c+dx])

_ 1 1, .5
HypergeometricPFQ[{- =, - =}, { =}, Cos[dx +ArcTan[Tan[c]]]?]
2 6 6

Sin[d x + ArcTan[Tan[c]]] Tan[c])/ (\/1—Cos[dx+Ar'cTan[Tan[c]1]

1/3
\/1+Cos[dx+Ar‘cTan[Tan[c] 11 |Cos[c] Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]? J

] ~/1+Tan[c]?

1/3 /

Sin[d x+ArcTan[Tan[c]]] Tan[c] N 3 Cos[c]?Cos[dx+ArcTan[Tan[c]

]
m 2 (Cos[c]?+sin[c]?)

(Cos[c] Cos[dx+ArcTan[Tan[c]]] /1 +Tan[c]? ]

1+Tan[c]? J -

(d (bCosc+dx])¥? (2A+C+2BCos[c+dx] +CCos[2c+2dx])) -
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2CCos[c+dx]*3Cscc] (B+CCos[c+dx] +ASec[c+dx])

, 1 1, .5
Hyper‘geometr‘lcPFQH—;, —g}, {g}, Cos[dx +ArcTan[Tan[c]]]?]

Sin[dx +ArcTan[Tan[c]]] Tan[c])/ (\/I—Cos[dx+Ar'cTan[Tan[c]]]

1/3

v1+Cos[dx +ArcTan[Tan[c]]]

Cos|[c] Cos[dx+ArcTan[Tan[c]]] /1 +Tan[c]? ]

Sin[d x+ArcTan[Tan[c]]] Tan[c + 3 Cos[c]?Cos[dx+ArcTan[Tan[c]

1
m 2 (Cos[c]?+Sin[c]?)

1/3
(Cos[c] Cos[dx +ArcTan[Tan[c]]] /1+Tan[c]? ]

]~/1+Tan[c]?

1+Tan[c]2]—

/

(d (bCos[c+dx])*? (2A+C+2BCos[c+dXx] +CCos[2c+2dx]))

Problem 355: Result more than twice size of optimal antiderivative.

J(A+BCos[c+dx] +CCos[c+dx]?) Sec[c+dx]?

dx
(bCos[c+dx])*?
Optimal (type 5, 145leaves, 5steps):
3AbSin(c+dx] BBHyper‘geometr‘iCZFl[—i, %, i, Cos[c+dx]2] Ssin[c+dx]
N

4/3
4d (bCos[c+dx]) d (bCos[c+dx])*?~/sin[c+dx]?

, Cos[c+dx]?] Sin[c+dx]

2

(3 (A+4C) (bCos[c+dx])?? Hyper‘geometr‘icZFl[l, 1
3 2

w s

/

(de Sin[c+dx]?

Result (type 5, 699 leaves):
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6BCsc[c] Sec[c]
d

Cos[c+dx]? (C+BSec[c+dx] +ASec[c+dx]?) +

3ASec[c] Sec[c+dx]2Sin[dx] 3Sec[c]Sec[c+dx] (ASin[c]+4BSin[dx])

+

2d 2d
((bCOS[C+dX])1/3 (2A+C+2BCos[c+dx] +CCos[2c+2dx1)) -

(ACos[c +dx]7/3Cos[dx-ArcTan[Cot[c]]]

1 2 3
Hypergeometric2F1[~, =, =, Cos[dx - ArcTan[Cot[c]]]?]
2 3 2

(C+BSec[c+dx] +ASec[c+dx]?) Sin[dx—Ar‘cTan[Cot[c]]}]/

(Zd (bCos[c+dx})1/3 (2A+C+2BCos[c+dx] +CCos[2c+2dx])

(Cos[c] Cos[dx] -Sin[c] Sin[dx] )" (Sin[dx—Ar‘cTan[Cot[c]]}2)1/3) -

(ZCCos[c +dx]7/3Cos[dx-ArcTan[Cot[c]]]

1 2 3
Hypergeometric2F1 [ —, —» —, Cos[dx-ArcTan[Cot[c]]] 2]
2 3 2

(C+BSec[c+dx] +ASec[c+dx]?) Sin[dx—Ar‘cTan[Cot[c]]}]/

(d (bCosfc+dx])*? (2A+C+2BCos[c+dx] +CCos[2c+2dx])
(Cos[c] Cos[dx] -Sin[c] Sin[dx])? (Sin[dx—Ar‘cTan[Cot[c]]}2)1/3) +

4BCos[c+dx]’?Csc[c] (C+BSec[c+dx] +ASec[c+dx]?)

_ 1 1. .5 ,
Hyper‘geometr‘lcPFQH—;, —g}, {g}, Cos[dx +ArcTan[Tan[c]]]?]

Sin[dx + ArcTan[Tan[c]]] Tan[c])/ (\/1—Cos[dx+Ar‘cTan[Tan[c]]]

v1+Cos[dx +ArcTan[Tan[c]]]

Sin[d x+ArcTan[Tan[c]]] Tan[c + 3 Cos[c]?Cos[dx+ArcTan[Tan[c]]]

|/

1/3
Cos[c] Cos[dx +ArcTan[Tan[c]]] +/1+Tan[c]? J

]
m 2 (Cos[c]?+Sin[c]?)

1+Tan[c]? ] -

(d (bCosc+dx])¥? (2A+C+2BCos[c+dx] +CCos[2c+2dx]))

1/3
(Cos[c] Cos[dx +ArcTan[Tan[c]]] /1+Tan[c]? ]

/

| 95
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Problem 361: Result more than twice size of optimal antiderivative.

J(A+BCos[c+dx] +CCos[c+dx]?) Sec[c+dx] 5
X

(bCos[c+dx])*?

Optimal (type 5, 147 leaves, 5 steps):
3ASin([c+dx] 3 B Hypergeometric2F1 |- i, %, 2, Cos[c+dx]2] Sin[c+dx]

s .
4/3
4d (bCos[c+dx]) bd (bCos[c+dx])?/sin[c+dx]?2

2/3 s 1 ﬂ 2 s
3 (A+4C) (bCos[c+dx])*?Hypergeometric2F1| , Cos[c+dx]?] Sinf[c +dx]
3 3

/

1
y
2

[szd Sin[c+dx]?

Result (type 5, 703 leaves):
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3 ) 6 BCsc[c] Sec[c]
Cos[c+dx]> (C+BSec[c+dx] +ASec[c+dx]?) y +

C | =

3ASec[c] Sec[c+dx]2Sin[dx] 3Sec[c]Sec[c+dx] (ASin[c]+4BSin[dx])
+

2d 2d
((bCos[c+dx])1/3 (2A+C+2BCos[c+dx] +CCos[2c+2dx})) -

|/

ACos[c+dx]7/3Cos[dx-ArcTan[Cot[c]]]

3
, —» Cos[dx-ArcTan[Cot[c]]]?]

1
Hypergeometric2F1| -,
2

2

w | N

(C+BSec[c+dx] +ASec[c+dx]?) Sin[dx—Ar‘cTan[Cot[c]H]/

(2d (bCos{c+dx])? (2A+C+2BCos[c+dx] +CCos[2c+2dx])

(Cos[c] Cos[dx] -Sin[c] Sin[dx])""? (Sin[dx—Ar‘cTan[Cot[c]]}2)1/3) -

(ZCCos[c +dx]7/3Cos[dx-ArcTan[Cot[c]]]

1 2 3
Hypergeometric2F1[~, =, =, Cos[dx - ArcTan[Cot[c]]]?]
2 3 2

(C+BSec[c+dx] +ASec[c+dx]?) Sin[dx—Ar‘cTan[Cot[c]H]/

(d (bCos[c+dx])*? (2A+C+2BCos[c+dx] +CCos[2c+2dx])
(Cos[c] Cos[dx] -Sin[c] Sin[dx])"? (Sin[dx—Ar‘cTan[Cot[c]]]2)1/3) +

4BCos[c+dx]”?Csclc] (C+BSec[c+dx] +ASec[c+dx]?)

_ 1 1. .5
(Hypergeometr‘lcPFQH——, -=}, {=}, Cos[dx+ArcTan[Tan[c]] 12]
2 6 6

Sin[d x + ArcTan[Tan[c]]] Tan[c])/ (\/1—Cos[dx+Ar‘cTan[Tan[c}}]

1/3
1+ Cos[dx+ArcTan[Tan[c]]] |Cos[c] Cos[dx+ArcTan[Tan[c]]] 1+Tan[c]2]

Sin[dx +ArcTan[Tan[c]]] Tan[c]

+

1+Tan[c]? J -

1+Tan[c]?

3Cos[c]?Cos[dx+ArcTan[Tan[c]]] /1+Tan[c]? /
2 (Cos[c]?+Sin[c]?)

1/3
Cos[c] Cos[dx+ArcTan[Tan[c]]] 1+Tan[c}2] J]/

(d (bCosc+dx])¥? (2A+C+2BCos[c+dx] +CCos[2c+2dx]))
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Problem 366: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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f(f—m AppellFl[ =, —-m, —+m, —, Tan[f(c+dx)] ,
9 \3 2 3 3 2 2
7Tan[—(c+dx”2} Sec[l(c+dx” Tan[ = (c+dx) | ))]/
2 2
5 1 8 7 1 2
_21AppellF1l|>, = —m, , S, Tan|[= (c+d , —Tan[ = d
[ ppe [2 ; m +m A an[2 (c+dx)] an[2 (c+dx)]7] +
2((8 3m) A ellFl[7 m 11 m Tan| = (c dx)]2 Tan[ = (c+dx)]|"]
+ > ——m, —/—+m, > - + > _ + +
PP 2 3 3 2 2
7 4 8 9
(-1+3m) AppellF1[—, —-m, —+m, —, Tan|= (c+dx] ],
2 3 3 2 2
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7Tan[§ (c+dx>]2} Tan[% (c+dx)]2)2)

Problem 367: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCos[c+dx]’" (A+BCos[c+dx] +CCos[c+dx]?)
dx

(bCos[c+dx])??

Optimal (type 5, 227 leaves, 5 steps):

3CCos[c+dx]™"Sin[c+dx]

- (3 (C+3Cm+A (4+3m)) Cos[c+dx]™™
d(4+3m) (bCos[c+dx])??

_ 1 1 1 _
Hypergeometric2F1[~, — (1+3m), g (7+3m), Cos[c+dx]?] sin[c+dx]
2 6

/

(d (1+3m) (4+3m) (bCos[c+dx})2/3 Sin[c+dx]?

, _ 11 1 o
(38Cos[c+dx] ™ Hypergeometric2F1[~, ~ (4+3m), ~ (18+3m), Cos[c+dx]?| Sin[c+dx]
2 6 6

(d (4+3m) (bCos[c+dx])??+/sin[c+dx]?

Result (type 6, 7613 leaves):

1 1
3

2Cos[c+dx]?/3 [EBCos[c+dx1 "Mcos[2 (c+dX) | —ljBCos[c+dx]§”"Sin[2 (c+dx) ]+
2 2

£+m 1 ler
ACos[c+dx]s + —CCos[c+dx]:

A Cos |2 (c+dx>]2—

Sec[c +dx]

1iBCOS[C+dX]§+mCOS[3 (c+dx)]sin[2 (c+dx)] -
2

1JiCCos[c+dx]§””Cos[4(c+dx)] Sin[2 (c+dx) | +EBCos[c+dx1§+mSin[c+dx]
4 2

Sin[2 (c+dx) ]+

Tom 1 Lim . 2
ACos[c+dx]3 "+ =CCos[c+dx]53 ]Sln[z(c+dx)] +
2

Cos[2 (c+dx) | §*m+lBCos[c+dx]§+mCos[3 (c+dx)]+
2

1
—CCos[c+dx]
4

1 1
3 3

1 +m 1 +m .
~CCos[c+dx]:"Cos[4 (c+dx)|+—iBCos[c+dx]:"Sin[c+dx] +
4 2

liBCOS[C+dXJ§+mSin[3 (c+dx)] +—J‘1CCos[c+dx]§+mSin[4 (c+dx)]]+
2 4

1
+m

1. = 1 i+m .
-—1CCos[c+dx]3s + —BCos[c+dx]:s Sln[3(c+dx)]+
4

i

Sin[2 (c+dx) |

lccOs[c+dxﬁ*’"Sin[4(c+dx)]
4
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Tan[1 (c+dx)] (1—Tan[1 (c+dx)]2J7;+m

1 Zim
1+Tan[§ (c+dx)]2]

2 2
1 2 7 3 1 2 1 2
45 (A+B+C) AppellF1|[=, S -m, —+m, =, Tan| = d , —Tan|= (c+d /
([ (A+B+C) Appe [2 S m 3+m A an[2<c+ x) | an[2 (c+dx)] ]]
(9AppellF1[l,E—m,Z+m, z, Tan[l(c+dx)]2, —Tan[l(c+dx)]2]—
2 3 3 2 2 2
3 2 10 5 1 2 1 2
2 [(7+3m) AppellFi[=, S-m, —+m, >, Tan[— d , -Tan[ = d
[( +3m) Appe [2 S m 3+m A an[z(c+ x) | an[z(c+ x) 7]+
(-2+3m) AppellFl[%,g—m,§+m, 3, Tan[§<c+dx)]2, —Tan[%(c+dx)]2]J
1 2 3 2 7 5
Tan[ = (c+dx) | ]+ (56 (A-C) AppellF1[=, —-m, —+m, =,
2 2 3 3 2

Tan{% (c+dx”2, —Tan[% (c+dx)]2} Tan[% (c+dx)]2

[15AppellF1[§, %—m, §+m, %, Tan{; (c+dx”2, ~Tan[= (c+dx)| ] -
2 ((7+3m) AppellFl[Z, g—m, %+m, %, Tan{% (c+dx”2, —Tan[i (c+dxH2} +
(-2+3m) AppellFl[E, E—m, Z+m, Z, Tan[1 (c+dx)]", -Tan[ = (c+dx)]"]
2 3 2 2
1 2 5 2 7 7
Tan[ = (c+dx) | ]— (21 (A-B+C) AppellF1[ =, —-m, —+m, —,
2 2 3 3
Tan[l(c+dx”2, —Tan[l(c+dx>]2}Tan[1(c+dx)]4]/
2 2 2
(—ZlAppellFl[E, E—m, z+m, Z, Tan[1 (c+dx)]2, —Tan[l (c+dx)]2] +
2 3 3 2 2 2
2 ((7+3m) AppellFl[z, E—m, Ber, 2, Tan[l (c+dx”2, —Tan[l (c+dx”2} +
2 3 3 2 2

7 9
—+m, —, Tan[
2

2 1 2
5 (c+dx)],—Tan[g(c+dx)] ]

N
N |

7 5
(-2+3m) AppellF1[—, = -m,
2 3

Tan{i (c+dx”2]) / 5d (bCos[c+dx])*?

5
- —+m
3

Sec[% (c+dx)}2Tan[§ (c+dx>]2 17Tan[§ (c+dx)]2

(G IEN)

( 2
-—+m
3

7
—+m
3

1

1+Tan[§ <C+dx>]2

7 3
—+m, —, Tan[
2

1 2
((45 (A+B+C) AppellFl[g, gfm, 3

(c+dx”2, —Tan[% (c+dx”2})/
. |

1 2 7 1 2 1
[QAppellFl[;, ;—m, g+m, ;, Tan[; (c+dx 1% —Tan[; (c+dx

— N R
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2| (7+3m) AppellFl[z, %—m, ?er, 3, Tan[% (c+dx)]2, —Tan[% (c+dx)]2] +
(-2+3m) AppellFl{z, z—m, §+m, 3, Tan{% (c+dxH2, —Tan[% (c+dx”2}
1 2 3 2 7 5
Tan[ = (c+dXx) | J+ [50 (A-C) AppellF1[=, —-m, —+m, —,
2 2 3 3 2

Tan[% (c+dx)]2, ~Tan|

N |

(c+dx)]2]Tan{% (c+dx)]2 /

s Tan[% (c+dx)]2, —Tan{% (c+dx)]

3 2 7 5 2
[15Appe11F1[f, =-m, —+m, = ] -
2 3 3 2
2 ((7+3m) AppellFl[z, %—m, ?me, 2, Tan[% (c+dx)]2, —Tan[% (c+dx)]2] +
5 5 7 7 1 1
(-2+3m) AppellFl{;, ;—m, ;+m, S’ Tan{g (c+dx”2, —Tan[; (c+dx”2}
2 5 2 7 7
(c+dx)] J_ [21 (A-B+C) AppellF1[ =, = -m, —+m, —,
2 3 3 2
1

2 1 4
— d T — d /
2(c+ x)]7] an[z(c+ x)])
[—ZlAppellFl[E, g—m, Z+m, Z, Tan[1 (c+dx) 2, —Tan[l (c+dx”2} +
2 3 3 2 2 2

1
Tan[f
2

Tan[i (c+dx)]2, ~Tan]|

]

2 ((7+3m) AppellFl[Z, %—m, E+m, g, Tan[1 (c+dx)]2, —Tan[l (c+dx)]2] +
2 3 3 2 2 2

[l

2

5 7
—-m, —+m,
3

JTan[— (c+dx)] J]

(-2+3m) AppellF1[—, , Tan (c+dx”2,

N\\l

9
2
2

7Tan[§ (c+dx)]

—

7+m
, Z
——+m 3

(exax)]*]

1

1 1 2 1
= sec[= d 1-Tan|=
s EC[2<C+ X)] [ an[z

1+Tan[% (c+dx”2

( (45 (A+B+C) AppellF1| —,

N|I—\

g_m, Z+m, z, Tan[l (c+dx”2, —Tan[% (C+dx>}2})/

3 2 2

1 2 7 3 1 2 1 2
[9Appe11F1[ —-m, —+m, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| -
2 3 3 2 2 2
3 2 10 5 1 2
2 ((7+3m) AppellF1[=, —-m, —+m, =, Tan[= (c+dx) | , -Tan|
2 3 3 2 2 2

(=

3 5 7 5 1 2 1
(-2+3m) AppellF1[=, =-m, —+m, =, Tan| = (c+dx]]", -Tan
2 3 3 2 2 2

1 2 3
Tan[ = (c+dXx) | J+ {50 (A-C) AppellF1[=, = -m, —+m, —,
2 27 3 3 2
2] Tan{1 (c+dx)]2

Tan[l(c+dx)] —Tan[%(c+dx)] A

2

[15AppellF1[§, E—m, Z+m, E, Tan[1 (c+dx)]2, —Tan{1 (c+dx)]2] -
2 3 3 2 2 2
2 ((7+3m) AppellFl[z %—m, ?me, %, Tan[% (c+dx)]2, —Tan[% <c+dx)]2] +
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(-2+3m) AppellFl{z, z—m, §+m, 2, Tan{% (c+dxH2, —Tan[% (c+dx”2}
1 2 5 2 7 7
Tan[ = (c+dx) | ]— [21 (A-B+C) AppellF1[ =, —-m, —+m, —,
2 2 3 3 2
1 2 1 2 1 4
Tan[;(c+dx)] s —Tan[g(c+dx)] ]Tan[g(c+dx)] )/
[—21Appe11F1[E, E—m, Z+m, Z, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 3 3 2 2 2
2 ((7+3m) AppellFl{%, g—m, ?me, 3, Tan[; (c+dx) ], -Tan[= (c+dx)]"] +
7 7 9
(-2+3m) AppellF1[—, =-m, —+m, —, Tan|— (c+dx)]",
2 3 2
—Tan[l(c+dx)]2]]Tan[1(c+dx)]2]]—
2 2

[N
—
w |
+
=]

1+Tan[§ (c+dx)]2

( (45 (A+B+C) AppellF1|

N |

2 7 3 1 2 1 2
> — — M, — )_)T - d )_T - d /
S m 3+m A an[z(c+ XH an[z(c+ x”})

1 2 7 3 1 2 1 2
[9Appe11F1[—, —-m, —+m, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| -
2 3 3 2 2 2
2 ((7+3m) AppellFl[Z, g—m, ?er, 3, Tan[% (c+dx)]2, —Tan[% (c+dx)]7]+

(-2+3m) AppellFl{i, E—m, Z+m, 5, Tan{l (c+dx”2, -Tan 1 (c+dx>}2})
2 3

3 2 2 2
1 2 3 2 7 5
Tan[ = (c+dXx) | J+ {50 (A-C) AppellF1[=, —-m, —+m, —,
2 2 3 3 2
1 2 1 2 1 2
Tan[;(c+dx)] ,—Tan[;(c+dx)] ]Tan[;(c+dx)] /
[15AppellF1[§, E—m, Z+m, E, Tan[1 (c+dx)]7, —Tan{1 (c+dx)]2] -
2 3 3 2 2 2
2 ((7+3m) AppellFl[z, %—m, ?me, %, Tan[% (c+dx)]2, —Tan[% <c+dx)]2] +
(-2+3m) AppellFl[z, z—m, §+m, g, Tan[% (c+dx”2, —Tan[i (c+dx”2}
1 2 5 2 7 7
Tan|— (c+dx)] ]— [21 (A-B+C) AppellFl[ =, —-m, —+m, —,
2 2 3 3 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]Tan[1(c+dx)]4)/
2 2 2
[—ZlAppellFl[E, g—m, Z+m, Z, Tan[1 (c+dx)]2, —Tan[l (c+dx)}2} +
2 3 3 2 2 2

2 ((7+3m) AppellFl[g, g—m, ?+m, 3, Tan[% (c+dx)]2, —Tan[% (c+dx)]2] +
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7 5 7 9 1 2
(-2+3m) AppellF1[—, =-m, —+m, —, Tan|— (c+dx)]",
2 3 3 2 2
—Tan[l(c+dx)]2]]Tan[1(c+dx)]2]]+
2 2
§+m
—-—+m
ETan[1<c+dx)] (1—Tan[1(c+dx)]2) : 1
5 2 2 1+Tan[§<c+dx)]2

[(45 (A+B+C)

17 3 2 10 5 1 5 1 ,
[f*(erm AppellF1[ =, —-m, —+m, =, Tan[ = (c+dx)|", -Tan[ = (c+dx) ]| ]
313 23 3 2 2 2
L 2 1 1 3 5 7 5
Sec[~ (c+dx) | Tan[—(c+dx)]+—(——m AppellF1[=, =-m, —+m, =,
2 2 313 273 3 2
Tan[l(mdx”%7Tan[1(C+dXH2} Sec[l(C+dx”2Tan[1<C+dX)] ]/
2 2 2 )
12 7 3 1 , 1 .
9AppellFl|~, —--m, —+m, =, Tan| d » ~Tan| — d -
[ ppe [2 S m 3+m A an[z(c+ x) | an[z(c+ x)]°]
3 2 10 5 1 , 1 ,
2[(7+3m) AppellF1[2, 2 m, 2 om, 2, Tan[ = (c+dx)]%, —Tan[= (c+d
(( +3m) Appe [2 L an[z(c+ x) | an[z(c+ x)]7] +
e 7 5 1 , 1 ,
C2e3m) AppellFil>, 2 om, Lam, 2, Tan| T (cadx) 1%, —Tan[ L (c+d
(-2+3m) Appe [2 LT an[z(c+ x) | an[z(c+ x”})
1 2 3 2 7 5
Tan[ = (c+dx) | ]+ {5@ (A-C) AppellFi[=, = -m, —+m, —,
2 27 3 3 2

Tan[% (c+dx)]2, —Tan[% (c+dx)]2] Sec[% (c+dx)]2Tan[§ (c+dx)]

/

3 2 7 5 1 2 1 2
[15Appe11F1[—, —-m, —+m, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| -
2 3 3 2 2 2
5 2 10 7 1 2 1 2
2 (7+3m) AppellF1[2, S -m, —+m, =, Tan| = d , —Tan|[= (c+d
(( +3m) Appe [2 S m 3+m X an[z(c+ x) | an[z(c+ x) 7]+

(-2+3m) AppellFl{z, z—m, §+m, 2, Tan{% (c+dxH2, —Tan[% (c+dx”2})

ran[ 3 (e ax] 7]« [s0 (a-¢) Tan[ 3 c-x) )

2 2
3 (7 5 2 10 7 1 2 1 2
[—— (—+m) AppellF1[=, —-m, —+m, —, Tan[ = (c+dx) |, -Tan[= (c+dx)]| ]
513 2 3 3 2 2 2
1 2 1 3 (2 5 5 7 7
Sec[= (c+dx) | Tan[—(c+dx)]+—(——m AppellF1[=, =-m, —+m, —,
2 2 513 2 3 3 2
1 2 1 2 1 2 1
Tan[= (c+dx) |, -Tan[= (c+dx) | | sec| = (c+dx)] Tan[= (c+dx) | ]/
2 2 2 2
[15AppellF1[§, E—m, Z+m, E, Tan[1 (c+dx)]2, —Tan{1 (c+dx)]2] -
2 3 3 2 2 2
2 ((7+3m) AppellFl[z, %—m, ?me, %, Tan[% (c+dx)]2, —Tan[% <c+dx)]2] +

(—2+3m> AppellFl[z, z—m, §+m, g, Tan[% (c+dx”2, —Tan[i (c+dx”2})
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(9]

1 2 2 7
Tan[ = (c+dx) | J— [42 (A-B+C) AppellF1[=, —-m, —+m,
2 2 3 3

)

(c+dx”3]/
2 7
3

~m, ;+m, 2, Tan{% (c+dx)]2, —Tan[% (c+dx) 2} +

N R o

Tan[% (c+dx)]2, —Tan{l (c+dx)]2] Sec[% (c+dx)]2Tan[

- 21 AppellF1|

)

—_—

N |

]
7 2 10 9 1 2 1
2 ((7+3m) AppellF1[—, —-m, —+m, —, Tan|[= (c+dx)|", -Tan[ =
2 3 3 2 2 2

7 5 7 9 1 2 1

(-2+3m) AppellF1[—, =-m, —+m, —, Tan| = (c+dx)]", -Tan| =

2 3 3 2 2 2

(c+dx)]’] +

(c+dx>}2})

Tan[i (c+dx)]2] - {21 (A-B+C) Tan[i (c+dx)]4

-G
-=|=+m
7 \3

Sec[i (c+dx)]2Tan[§ (c+dx)] +§ [;—m
]

7 2 10 9 1 2 1 2
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7 5 7 9
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2 3 3 2
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2 3 3 2 2 2
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(-2+3m) AppellF1]|
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|
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\
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3
S

9 1 2
7)T - d )
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7Tan[§ (c+dx)]2
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» — — M, /™ )_:T - d :_T - d
; m 3+m A an[z(c+ x)] an[z(c+ x)]]+

1
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N W W IN

[-2 ( (7+3m) AppellF1|

5 7 5 1 2
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3
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3 2 2
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1

N RN VY
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Tan[i (c+dx”2, 7Tan[§ (c+dx) 2] Sec[% (c+dx)]2Tan[§ (c+dx)]

1 2 3 (10 5 2 13
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2 513 2 3 3
%, Tan[% <c+dx)]2, —Tan[% (c+dx)]2] Sec[% (c+dx)]2Tan[
1 3 (2 5 5 10 7
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2 (7+3m) AppellF1][>, £-m, == im, =, Tan[= (c+d , —Tan[= (c+d
(( m) Appe [2 ; m 3+m A an[z(c+ x)] an[z(c+ XH}Jr
5 7 7 1 2
(- 2+3m)AppellF1[f —-m, —+m, ,Tan[f(c+dx)] ,
2 3 3 2 2
2
—Tan[l(c+dx”2} Tan[l(CerxH2 +
2 2

(21 (A-B+C) AppellFl[E, E—m, Z+m, -, Tan[l (c+dx”2, —Tan[l <c+dx)]2]
2 3 3 2 2

Tan{% (c:+dx”4

[2 ((7+3m) AppellFl[Z -m, ?er, 3, Tan[% (c+dx”2, —Tan[i (c+dx”2} +
5
“-m, —+m,

5 Tan[l(c+dx”2,

2
3
7 9
(-2+3m) AppellF1[—,

2 2’ 2
]

7Tan[§(c+dx)] Sec[ (c+dx)] Tan|— (c+dx)]721[73(§+m)

7 2 10 9 1 2 1 2
AppellF1[ =, S-m, —+m, —, Tan[= (c+d , —Tan[= (c+d
ppe [2 ; m 3+m A an[z(c+ x) | an[z(c+ x)]7]
1 2 1 5 (2 7 5 7 9
Sec[~ (c+dx) | Tan[—(c+dx”+—(——m AppellFl[—, = -m, —+m, —,
2 2 7 \3 2 3 3 2
1 2 1 2 1 2 1
Tan[; (c+dx)]7, —Tan[;(c+dx)] ]Sec[;(c+dx)] Tan[; (c+dx)]]|+
1 2 7 (10 9 2 13
2Tan[ = (c+dx)| [ (7+3m) (——(—+m)AppellF1[ =-m, —+m,
2 9 3 2 3 3
11 1 2 1 2 1 2 1
=, Tan[= (c+dx)]’, -Tan[= (c+d sec[= (c+dx)]”Tan[=
A an[z(c+ x) | an[z(c+ x) "] ec[z(c+ x) | an[2
7 (2 9 §5 10 11 1 2
(c+dx)]+7(f—m AppellF1[ =, =-m, — +m, —, Tan[ = (c+dx)]",
9 \3 2 3 3 2 2
1 2 1 2 1
7Tan[£(c+dx)} }Sec[f(CerxH Tan[g(c+dx)] +
7 (7 9 5 10 11 1 2
(-2+3m) —7(7+m AppellFl[ =, —-m, —+m, —, Tan[f(c+dx” ,
9 \3 2 3 2 2
—Tan[l(c+dx)}2} Sec[l(c+dx”2Tan[1(c+dx)]+
2 2 2
7 (5 9 8 7 11 1 2
- (—7m] AppellF1[=, —-m, —+m, —, Tan[ = (c+dx)]",
9 \3 2 3 3 2 2
—Tan[l(c+dx”2} Sec[l(c+dxHZTan[l<c+dx)] )J]/
2 2 2
21Appe11F1[E %—m,z+m, Z, Tan[l(c+dx)]2,—Tan[l(c+dx”2}+
2 3 3 2 2 2
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2| (7+3m) AppellFl[g, %—m, ?+m, 3, Tan{% (c+dx)]2, —Tan[% (c+dx”2} +
7 5 7 9 1 2
(-2+3m) AppellF1[—, =-m, —+m, —, Tan[= (c+dx] ],
2 3 3 2 2

—Tan[l (c+dx)]2} Tan{l (c+dx)]2)2)

2 2

Problem 368: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCos[c+dx]"‘ (A+BCos[c+dx] +CCos[c+dx]?) :
X

(bCos[c+dx])*?

Optimal (type 5, 235leaves, 5steps):
3CCos[c+dx]™Sin[c +d x]
bd (2+3m) (bCos[c+dx])*?

1
Hypergeometric2F1 [ -

- [3 (C{1-3m)-A(2+3m)) Cos[c+dx]"

A |

(-1+3m), (5+3m),Cos[c+dx}2]sin[c+dx]

/

|

2
(bd (1-3m) (2+3m) (bCos[c+dx])*?+/sin[c+dx]?

) _ 11 1 .
(38Cos[c+dx] ™ Hypergeometric2F1[ =, = (2+3m), ~ (8+3m), Cos[c+dx]?| Sin[c+dx]
2 6 6

/

(bd (2+3m) (bCos[c+dx])"?+/sin[c+dx]?

Result (type 6, 7623 leaves):

2Cos[c+dx]%3

(Sec[c+dx] 1BCos[c+dx}§+mCos[2 (c+dx)] —ljBCos[c+dx]§”"Sin[2 (c+dx)]]|+

2 2

2

2 5+m 1 —+m
Sec[c +dx] ACos[c+dx]s + —CCos[c+dx]:

Cos 2 (c+dx)]2—

2
3

lJiBCos[c+dx] ™Cos[3 (c+dx)]Sin[2 (c+dx)] -
2

leCos[c+dx]§+mCos[4(c+dx)] Sin[2 (c+dx) | +EBCos[c+dx}§+mSin[c+dx]
4 2

+

Sin[2 (c+dx) ]+ ACos[c+dx]§

m+1CCos[c+dx]§’+m] Ssin[2 (c+dx)]2+
2

2, 1 2
3 3

Cos[2 (c+dx)] "+ =BCos[c+dx]:"Cos[3 (c+dx)]+
2

1
—CCos[c+dx]
4

1 3+m 1 2—+m .
~CCos[c+dx]s3 COS[4(C+dX)]+_]'lBCOS[C+dX]3 Sin[c+dx] +
4 2
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lJiBCos[c+dx}§”"Sin[3 (c+dx)] +liCCos[c+dx]§+mSin[4 (c+dx)]]|+
2 4

1 £+m 1 5+m
-~ 1iCCos[c+dx]:™+ =BCos[c+dx]:"Sin[3 (c+dx)]+
4

]

Sin[2 (c+dx) |

1CCos[Cerxﬁ”"SinH(c+dx)]
4

1 1 2) 75 1 -
Tan[; (c+dx)} (1—Tan[£ (c+dx)] J 1+Tan[§ <c+dx>]2J
([45 (A+B+C) AppellFl[% g—m, §+m, 3, Tan[i (c+dx>]2J ,Tan[% (c+dx)]z]J/

1 4 5 3 1 2 1 2
9 AppellFi[=, = -m, 2 +m, =, Tan[= d , —Tan[= (c+d -
( ppe [2 5 m 3+m 5 an[z(c+ x)] an[z(c+ x)]]
4 (c+dx)] —Tan[l(c+dx)]2]+
3 2

N |

8 5
-m, —+m, —, Tan[
2

3
{ (5+3m) AppellF1| -,
2 3

(-4+3m) AppellFl[i, Z—m, E+m, E, Tan[1 <c+dx)]2, —Tan[l (c+dx)]2]]
2 2 2 2

3 3
1 2 3 4 5 5
Tan[ = (c+dx) | ]+ (50 (A-C) AppellF1[=, —-m, = +m, —,
2 2 3 3 2
Tan[l(c+dx”2, —Tan[l(c+dx)]2}Tan[1(c+dx)]2/
2 2 2
2 1 2

(15Appe11F1[E -m, = +m, 5, Tan[l (c+dx” , ~Tan| = (c+dx)] |-
2 3 2 2 2

2 [(5+3m) AppellFl[E, ifm, §+m, Z, Tan[1 (c+dx)]2, 7Tan[1 (c+dx)]2] +
3 3 2 2

2 2
5 7 5 7 1 2 1 2
_4+3m) AppellF1[>, “—m, 2 +m, —, Tan[= (c+d L —Tan[= (c+d
(-4+3m) Appe [2 3 m 3+m A an[z(c+ x) | an[z(c+ x)]"]
1 2 5 4 5 7
Tan[— (c+dx)] ]*(21 (A-B+C) AppellF1[>, = -m, = +m, =,
2 2 3 3
Tan[l(c+dx”2,—Tan[l(c+dx)]2}Tan[l(c+dx)]4]/
2 2 2
(—ZlAppellFl[E,ﬁ—m,E+m, Z, Tan[l(c+dx)]2,—Tan[l(c+dx)]2]+
2 3 3 2 2 2
7 4 8 9 1 2 1 2
2| (5+3m) AppellF1[ =, —-m, —+m, =, Tan[ = (c+d , —Tan[= (c+d
(( +3m) Appe [2 3 m 3+m 5 an[z(c+ x) | an[z(c+ x) ]+
7 7 5 9 1 2 1 2
4+3m) AppellfFi[ =, Z—-m, 2 +m, =, Tan[= (c+d , —Tan[= (c+d
(-4 +3m) Appe [2 5 m 3+m A an[2<c+ x) | an[z(c+ x)]7]

Tan[% (c+dx”2]) / 5d (bCos[c+dx])*?
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5
—+m
3

1

1+Tan[§(c+dx)]2
1 4 5 3 1 2 1 2
45 (A+B+C) AppellF1[=, = —-m, > +m, =, Tan[— d , —Tan[ = d /
(( (A+B+C) Appe [2 ; m 3+m A an[z(c+ x) | an[z(c+ x) | })
[9Appe11F1[l 4——m,E+m, i, Tan[l(c+dx)]2,—Tan[l(c+dx”2}—
2 3 3 2 2 2

2((5+3m)Appe11F1[§,4;—m,§+m, z,Tan{%(c+dx)]2,—Tan[%(c+dx”2}+
(—4+3m>AppellF1[§,5—m,§+m, 3,Tan{%(c+dx”2,—Tan[%(c+dx”2})

1 2 3 4 5 5
Tan[;(c+dx)] J+[50(A C) AppellF1[—, ——m,—+m,;

Tan[% (c+dx)]2, -Tan|

N

[15AppellF1[§ g—m, §+m, 3, Tan[= (c+dx)|", -Tan[= (c+dx)]| ] -
2 ((5+3m) AppellFl[z, ;l—m, §+m, z, Tan{i (c+dx)]2, —Tan[i (c+dx”2} +
(-4+3m) AppellFl[z, g—m, §+m, g Tan[% (c+dx”2, —Tan[i (c+dx”2}
1 2 5 4 5 7
Tan|— (c+dx)] ]— [21 (A-B+C) AppellFl[ =, —-m, —+m, —,
2 2 3 3 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]Tan[1(c+dx)]4)/
2 2 2
[—ZlAppellFl[E, i—m, E+m, Z, Tan[1 (c+dx)]2, —Tan[l (c+dx)}2} +
2 3 3 2 2 2
((5 3m)AppellF1[§ 4;—m,§+m, 3,Tan[%(c+dx)] —Tan[%(c+dx”2}+
7 5 9 1 2
(-4+3m) AppellFl[—, —-m, —+m, —, Tan[f(c+dx” ,
2 3 2 2
1 2 1 2
~Tan| = (c+dx) | ]JTan[— (c+dx) ] J]Jr
2 2
5+m
A, 3
lSec[l(c+dx)]2[1—Tan{l(c+dx”2J " !
3 2 2 1+Tan[l(c+dx”2
2
((45 (A+B+C) AppellFl[% g—m, §+m, z, Tan{% (c+dxH2, —Tan[% (c+dx”2})/
[9Appe11F1[1 4——m, E+m, i, Tan{l (c+dx)]2, —Tan[l (c+dxH2} -
2 3 3 2 2 2
2 ((5+3m) AppellFl[Z, ;—l—m, §+m, 3, Tan{% (c+dx)]2, —Tan[% (c+dx)}2} +
(-4+3m) AppellFl{%, g—m, §+m, 3, Tan{% (c+dx”2, —Tan[% (c+dx>}2})

1 2 3 4 5 5
Tan[ = (c+dXx) | J+[50(A C) AppellF1[ =, —-m, —+m, —
2 2 3 3 2

)
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Tan[% (c+dx)]2, —Tan{% (c+dx)]2] Tan{% (c+dx)]2)/

3 4 5 5 1 2 1 2
[15AppellF1[—, —-m, —+m, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) || -
2 3 3 2 2 2
2 ((5+3m) AppellFl[%, ;—l—m, §+m, 2, Tan{% (c+dx)]2, —Tan[% (c+dx)}2} +
(-4+3m) AppellFl{z, g—m, §+m, %, Tan{% (c+dx”2, —Tan[% (c+dxH2}
1 2 5 4 5 7
Tan[ = (c+dXx) | J— {21 (A-B+C) AppellF1[=, —-m, —+m, —,
2 2 3 3 2

N

Tan[%(c+dx)] s —Tan{%(c+dx)]2]Tan{§(c+dx)]4)/
Som Zem Zotan[ > (crdx] |, <Tan| > (x|
, —-m, —+m, —, Tan[ = (c+dx ,—an;c+x +

5
[_21 AppellF1| =~
23 3 2 2

2 ((5+3m) AppellFl[Z, i—m, §+m, 9, Tan|— (c+dx)]2, ~Tan|~ (c+dx” |+
2 3 3 2
7 5 9 1
(-4+3m) AppellFl[—, —-m, —+m, —, Tan[~ (c+dx)} ,
2 3 2 2
1 2 1 2
—Tan[f(c+dx)] ]]Tan[g (c+dx)] ]]—
2

1+Tan[§ (c+dx)]2

[(45 (A+B+C) AppellFl{l, g—m, E+m, i, Tan{l (c+dx”2, —Tan[l (c+dx>}2})/

2 3 2 2 2
[9Appe11F1{l, i—m, E+m, i, Tan{l (c+dx)]2, —Tan[l (c+dxH2} -
2 3 3 2 2 2
2 ((5+3m) AppellFl[%, ;l—m, §+m, z, Tan{% (c+dx)]2, —Tan[i (c+dx)}2} +
(-4+3m) AppellFl{%, é—m, §+m, z, Tan{% (c+dx”2, —Tan[% (c+dx”2})
1 2 3 4 5 5
Tan|— (c+dx)] ]+ [50 (A-C) AppellFl[ =, —-m, —+m, -,
2 2 3 3 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]Tan[1(c+dx)]2/
2 2 2
[15AppellF1[§, i—m, E+m, E, Tan[1 (c+dx)] , —Tan[l (c+dx)]2] -
2 3 3 2 2
2 ((5+3m) AppellFl[%, g—m, §+m, 2, Tan[% (c+dx)] s —Tan[f (c+dx)} }+
(—4+3m> AppellFl[g, z—m, §+m, 2, Tan[% (c+dx”2, —Tan[i (c+dx”2}
1 2 5 4 5 7
Tan[ = (c+dx) | ]— [21 (A-B+C) AppellF1[ =, —-m, ~+m, —,
2 2 3 3 2
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Tan[l (c+dx)]2, —Tan{% (c+dx)]2] Tan{% (c+dx)]4)/

2
[—21Appe11F1[E, 4——m, E+m, Z, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 3 3 2 2 2
2 ((5+3m) AppellFl[%, ;—l—m, §+m, 3, Tan{% (c+dx)]2, —Tan[% (c+dx)}2} +
7 5 9
(-4+3m) AppellF1[—, —-m, —+m, —, Tan| =~ (c+dx)]",
2 3 2 2
1 2 1 2
—Tan[f(c+dx)] ]]Tan[f (c+dx ] ]]Jr
2 2
i+m
“4m 3
ETan[l<c+dx)] (1—Tan[1<c+dx)]2) ’ !
5 2 2 1+Tan[i(c+dx)]
[(45 (A+B+C)
[71 (E+m) AppellFl[i, ifm, §+m, E, Tan[1 (c+dx)]2, 7Tan[1 (c+dx)]2]
3 \3 2 3 3 2 2 2
1 2 1 1 /4 3 7 5 5
Sec[~ (c+dx)| Tan[= (c+dx)]+ = (——m) AppellFl[ =, —-m, —+m, —,
2 2 3 \3 2 3 3 2
Tan{l(c+dx”2,—Tan[l(c+dx”2} Sec[l(c+dxH2Tan[l(c+dx)] ]/
2 2 2 2
[9Appe11F1[l, 4——m, E+m, i, Tan{l (c+dx)]2, —Tan[l (c+dxH2} -
2 3 3 2 2 2
2 ((5+3m) AppellFl{g, ;—l—m, §+m, 3, Tan{% (c+dx)]2, —Tan[% (c+dx)}2} +
(-4+3m) AppellFl{%, g—m, §+m, 3, Tan{% (c+dx”2, —Tan[% (c+dx>}2})
Tan[1 (c+dx)]2] + {50 (A-c) AppellFl{i, i—m, E+m, E,
2 2 3 3 2
Tan[l(c+dx)]2, —Tan{l(c+dx)]2]5ec{1(c+dx)]2Tan[1(c+dx”)/
2 2 2 2
[15AppellF1[§, i—m, E+m, E, Tan[1 (c+dx)]2, —Tan[1 (c+dx)]2] -
2 3 3 2 2 2
2 ((5+3m) AppellFl[z, 4;—m, §+m, 5, Tan[% (c+dx)]2, —Tan[% (c+dx”2} +
(—4+3m> AppellFl[z, z—m, §+m, g, Tan[% (c+dx”2, —Tan[i (c+dx”2}

Tan[1 (c+dx)]2J + [50 (A-c) Tan[% (CerXHZ

2
[7E(E+m AppellFl[E’i,m,§+m, 7,Tan[7<c+dx)] ,—Tan[l(c+dx)]2]
513 23 3 2 2
1 2 1 7 5 7
Sec[~ (c+dx] ] Tan[~ Appellfi[>, = m, > .m, =,
2 3 3 2

— N
=

N

wn
™
I
|
N
+
a
bed
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o
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2 1 1
Tan[ = (c+dx) ], -Tan|[= (c+dx
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3 4 5 5 1 2 1 2
[15Appe11F1[— —-m, —+m, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| | -
2 3 3 2 2 2
2 ((5+3m) AppellFl[%, ;l—m, §+m, %, Tan{% (c+dx)]2, —Tan[% (c+dx)}2} +
(-4+3m) AppellFl{z, g—m, §+m, 2, Tan{% (c+dx”2, —Tan[% (c+dx”2})
1 2 5 4 5 7
Tan|[ = (c+dXx) | J— [42 (A-B+C) AppellF1[=, —-m, —+m, —,
2 2 3 3 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]5ec[1(c+dx)]2Tan[1(c+dx”3]/
2 2 2 2
[ 21AppellF1[E i—m, E+m, Z, Tan{1 (c+dx)]2, —Tan[1 (c+dx)}2} +
2 3 3 2 2 2
((5+3m)AppellF1[§ ;l—m,§+m, 3, Tan[%(c+dx)]2,—Tan[i(c+dx”2}+
(-4+3m) AppellFl[7 Z—m, E+m, g, Tan[l (c+dx”2, —Tan[1 (c+dx”2})
3 2 2 2
4
" )

Tan[1 c+dx) ] [ (A-B+C Tan[i<c+dx)]
[

2h
Sec[i (c+dx)] Tan|

AppellF1

2 3, Tan[i(c+dx)]2,—Tan[%
5
— AppellFl[

-m, +m,

(c+
>
3

NN\\I
w | N

Tan[l(c+dx)}2,7Tan[1(c+dx) 2} Sec[l(c+dx” Tan[l(c+dx)
2 2 2 2
4 5 7 1 2 1 2
= m, Zim, &, Tan[= (c+dx)]%, —Tan[= (c+d
; m 3+m A an[z(c+ x) | an[z(c+ x) 7]+

—

5
[721 AppellF1[ =,
2

2 ((5 3m) AppellFl[Z —m, —+m, g, Tan[1 (c+dx)]2, 7Tan[1 (c+dx”2} +
2 2

3 2 2

(-4+3m) AppellF1[—, Z—m,5+m, g,Tan[l(c+dxH2,

3 3 2 2

—Tan[l (c+dx)]
2

(45 (A+B+C) AppellFl[l +m, =, Tan[l (c+dx”2, ~Tan|
2

N |

<c+dx)]2]

[—2 ((5+3m) AppellF1l[ =, —-m, — +m, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 2

3 5 5
(-4+3m) AppellF1[ =, —-m, —+m, —, Tan|— (c+dx)]",
2 3 3 2 2
—Tan[l(c+dx)]2] Sec[l(c+dx)]2Tan[1(c+dx)]+9
2 2 2
3
2

1 /5 4 8 5 1 1 2
(7 (7+m AppellFl[ =, —-m, —+m, —, Tan[f(c+dx)] , ~Tan| = (c+dx” ]
313 3 3 2 2 2
1 2 1 1 3 7 5 5
Sec[f(c+dx)] Tan[f(c+dx”+f( AppellFl[ =, —-m, —+m, —,
2 2 3 2 3 3 2
Tan[l(c+dx>]2,7Tan[1<c+dx)]2]5ec[1(c+dx)]2Tan[ (c+dx)]]-
2 2 2 2
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1 2 3 (8 5
2Tan[5(c+dx” (<5+3m) (—g(;+m AppellFi| =,

2
Sec 1 (c+dx)]2Tan[

1 2 1
an[ = (c+dx)]", -Tan[ = (c+dx)] ] A

7

2’ 2 2
1 4

= (c+d

2<c+ x) ]+ (3

(c+dx)}2} Sec[i c+dx) ]| Tan[% c+dx)] +

—

)

7 8 7 1 2
m| AppellF1] =, ;—m,;+m, S’ Tan[;(c+dx>] ,
(

v w

>
2
)

—Tan[

UJI\)\I—‘

7 8 7 1 2
—-m, —+m, —, Tan[ = (c+dx) ]|,
3 2 2

AppellFl[
3

(-4+3m)

(5
-—— | —4+m
513

~Tan| = (c+dx”2} Sec[1

2 2
3 (7
(2
513

(
5
2
(CerxHZTan[1 (c+dx)]+

5 7

5 10 1 2
AppellF1[ =, —-m, —+m, —, Tan[ = (c+dx)]",
2 3 2

3 2

(c+dx)]

2
[
1
2
1 3 2
[QAppellFl{f -m, —+m, =, Tan| = (c+dx)]", -Tan| =
2 2
-m, §+m, E, Tan[1 (c+dx”2, -Tan|
3 2 2
7 5 5 1 2
—-m, —+m, =, Tan[ = (c+dx)]",
3 3 2 2
2

3
2| (5+3m) AppellF1]—,
2

(-4 +3m) AppellFi] -,

1
—Tan[;(c+dx”
(59 (A-C) AppellFl[Z
Tan{%(c+dx”2
[—2 ((5+3m) AppellFl[z, ——m, §+m, Z, Tan|~ (c+dx)]2, —Tan[1 (c+dx)}2} +

(-4+3m) AppellF1[—,

—Tan[% (c+dx)]

5 4
AppellFl[g, g 3
)

=
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—Tan[l (c+dxH2} Sec[l (c+dxH2Tan[l (c+dx) ]|+

2 2 2
5 /5 7 7 8 9 1 2
(-4+3m) ——(—+m] AppellF1[—, —-m, —+m, —, Tan| = (c+dx) ],
7 \3 2 3 3 2 2
1 2 1 2 1
—Tan[;(c+dx” }Sec[;(c+dx” Tan[;<c+dx)]+
5 (7 5 9 1
f(f—m AppellFl[f, ——-m, —+m, —, Tan[f(c+dx)] s
7 \3 3 3 2 2
—Tan[l(c+dx”2} Sec[l(c+dxH2Tan[1<c+dx)] ))]/
2 2 2
[15AppellF1[—,§—m,§+m, z, Tan[%(c+dx)]2,—Tan[%(Cerx)]z]—
2((5+3m) AppellF1 E, i7m, §+m, ,Tan[l (c+dx) ], -Tan[= (c+dx) | ] +
2 3 2
(-4+3m) AppellFl[E, me, E+m, Z, Tan[ = (c+dx) ]|,
2 3 3 2 2
1 2 2)2
~Tan[ = (c+dx)]"] Tan[;(c+dx” +
2
21 (A-B+C) A e11F1[5 Lo m, ~ Tan[~ (c+dx)|", -Tan[~ (c+dx)]|]
-B+ -y — - -+ - — + - — +
( pp 2) 3 3 3 B 2’ 2 3
Tan[l(c+dx”4
2
7 4 8 9 1 2 1 2
2 [(5+3m) AppellF1[Z, Z-m, S+m, =, Tan| = d , —Tan|= (c+d
[ [( +3m) Appe [2 S m 3+m A an[z(c+ x) | an[z(c+ x) ]|+
7 7 5
(-4+3m) AppellF1[—, —-m, —+m, —, Tan[ = (c+dx)]",
2

N
[—

—Tan[% (c+dx)]

)

I
El
-

w | o0
+
=i
M
-
_‘
)
S

|
o)
+
a
X

-

I
_|
)
S

N |

5 /(5
(— = (— + m) AppellF1|
7 \3

NN

Sec[% (c+dx)]2Tan[

7 (8 9
(5+3m) (—f (*er AppellF1]| =,
3 2

2Tan[l(c+dx)}2 .

2

11 1 2 1 2 1 2

==, Tan[= (c+dx)]", -Tan[~ (c+d sec[~ (c+dx)]’T

A an[z(c+ x) | an[z(c+ x)]7] ec[z(c+ x) | Tan|

7 8 11 1 2
—-m, —+m, —, Tan[ = (c+dx) ]|,
3 3 2 2

1 7 (4
= (c+dx) ]+~ (—7m] AppellF1|
2 9 \3

2

2’

—Tan[l(c+dx”2} Sec[l(c+dx”2Tan[l<c+dx)] +
2 2 2

7 (5 7 8 11 1 2

——(—+m] AppellF1| ,;—m, —+m, —, Tan[ = (c+dx) ],

(—4+3m)
9 \3 3 2 2

2
—Tan[% (c+dxH2} Sec[% (c+dxH2Tan[§ (c+dx)]+
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7 (7 9 10 5 11 1 2
- (——m) AppellF1[=, —-m, —+m, —, Tan[= (c+dx) |,
9 2 3 3 2 2
1 2 1 2 1
-T — d S - d T — d /
an[z(c+ x)]7] ec[z(c+ x) | an[2 (c+dx) )]]
5 4 5 7 1 2 1
“21AppellF1|[2, Z-m, Z4m, &, Tan[= (c+dx)]°, ~Tan[= (c+d
( ppe [2 5 m 3+m X an[z(c+ x)] an[z(c+ XH}
7 4 8 9 1 2 1 2
5.3m) AppellFl[=, = -m, —+m, =, Tan| = (c+d “Tan[= (c+d
[( m) Appe [2 5 m 3+m 5 an[2 (c+ x)] an[2 (c+ x)] |+
7 7 5 9 1 2
(-4+3m) AppellF1[—, —-m, —+m, —, Tan[= (c+dx) ]|,
2 3 3 2 2
1 1 2
—Tan[;(c+dx)]} Tan[;((mdx)] ) ) ]

Problem 369: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

j(aCos[c+dx])"I (bCos[c+dx])" (A+BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 5, 227 leaves, 5steps):

C(aCos[c+dx])*™ (bCos[c+dx])"Sin[c+dXx]
ad (2+m+n)

((C(1+m+n)+A(2+m+n) (aCosfc+dx])™™ (bCos[c+dx])"

/

)
1 1
—(1+m+n), N (3+m+n), Cos[c+dx]?] Sin[c+dx]
2

1
Hypergeometric2F1| -,
2

[ad (1+m+n) (2+m+n) /Sin[c+dx]?

N\H

(B (aCos[c+dx])*" (bCos[c+dx])"Hypergeometric2F1] —,

a’d (2+m+n

(4+m+n), Cos[c+dx]?] Sin[c+dx])/

N |

Result (type 5, 545 leaves):
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1
—CCos[c+dx] ™" (aCos[c+dx])" (bCos[c+dx])"

4d
1 4 2-m-n (e—ZJi (c+d x) (e—jl (c+d x) + e]‘l (c+dx)>m+n (1+ eZJi (c+dx))*m*n
2+m+n
m n m n .
Hypergeometric2F1[-m-n, -1- —- —, - —- —, —e?! (@0 ]
2 2 2 2
1 4 2-m-n erL (c+d x) (e—j (c+d x) +e1‘1 (c+dx))m+n (1+<E2jL (c+dx)>*m*i‘l
-2+m+n
m n m n .
Hypergeometric2F1[-m-n, 1- —- —, 2- — - —, —?* (¢4 ]] -
2 2 2 2
n n A 1 1
ACos[c+dx] (aCos[c+dx])" (bCos[c+dx]) Hypergeometric2F1| —, ~ (1+m+n),
2

N |

(3+m+n), Cos[c+dx]?] Sin[c+dx])/ (d (1+m+n) Sin[c+dx}2)—

1 1
CCos[c+dx] (aCos[c+dx])" (bCos[c+dx])"Hypergeometric2F1|[—, = (1+m+n),

N |

(3+m+n), Cos[c+dx]?] Sin[c+dx])/ (Zd (1+m+n)+/Sin[c+dx]?

(B Cos[c+dx]? (aCos[c+dx])" (bCos[c+dx])"Hypergeometric2F1|

)

N |

1
— (2+m+n),
L 2enen)
(4+m+n),Cos[c+dx12]sin[c+dx])/(d(2+m+n) Sin[c+dx12)

N |

Problem 370: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCos[c+dx}2 (bCos[c+dx])" (A+BCos[c+dx] +CCos[c+dx]?) dx
Optimal (type 5, 187 leaves, 5 steps):

C(bCos[c+dx])>"sin[c+dx]

b3d (4+n)

((C (3+n) +A(4+n)) (bCos[c+dx})3*“Hyper‘geometr‘ic2F1[1, 3+n) 5+n’ Cos[c+dx]?]
2 2 2

Sin[c+dx]

/(b3d(3+n) (4+n)+/Sin[c+dx]?

o ) 1 4+n 6+n s
(B (bCos[c+dx])*" Hypergeometric2F1| -, s , Cos[c+dx]?] Sin[c+dx]

2 2 2

/

(b“d (4+n)+/Sin[c+dx]?

Result (type 6, 29753 leaves) : Display of huge result suppressed!
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Problem 372: Result unnecessarily involves complex numbers and more than

twice size of optimal antiderivative.

J(bCos[c+dx])" (A+BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 5, 187 leaves, 4 steps):

C(bCos[c+dx])1+”Sin[c+dx]
bd<2+n>
1 1+n 3+n )
=, , Cos[c+dx]?]

J

C(l+n)+A(2+n b Cos[c+dx] Len Hypergeometric2F1
(€ (2en) < (22n)) ) s

Sin[c+dx})/(bd(1+n) (2+n)+/sin[c+dx]?
2+n 4+n 27 e
, Cos[c+dx]?] Sinf[c +dx]

(B (bCos[c+dx] )2”‘ Hypergeometric2F1| -, s
2 2

/

[bzd (2+n) +/Sin[c+dx]?

Result (type 5, 441 leaves):

1
—CCos[c+dx] " (bCos[c+dx])"
4d
1 . . . .
[ 12" ele (c+d x) <e71 (c+d x) + el (c+d x) ) n (1 + eZJl (c+d x) ) -n Hyper‘geometr‘icZFl[
2+n

2 1 .

e 1(c+dx)] + 12N e21(c+dx)

<e—i (c+d x) + (Ej (c+d x) ) n

-1-—,-n, -—,
-2+n

21 (c+dx) ]

NS

-€e

5 NS

n n
Hypergeometric2F1[1- —, -n, 2- —,
2 2
l1+n 3+n 27 s
, Cos[c+dx]?| Sin[c+dx]

3

(A Cos[c+dx] (bCos[c+dx])"Hypergeometric2F1 [=,
2 2 2

<1+ezi (c+dx)>*

/
/

(d (1+n)+/sin[c+dx]?

1 1+n 3+n 27 s
=, s , Cos[c+dx]?]| Sin[c+dx]

(C Cos[c+dx] (bCos[c+dx])"Hypergeometric2F1|
2 2

(2d(1+n) Sin[c +dx]?
2+n 4+n )
, — Cos[c+dx]?]

(B Cos[c+dx]? (bCos[c+dx])"Hypergeometric2F1[ —,
2 2 2

Sin[c+dx])/

Problem 379: Result unnecessarily involves higher level functions and more

d(2+n)/Sin[c+dx]?

than twice size of optimal antiderivative.
(bCos[c+dx])" (A+BCos[c+dx] +CCos[c+dx]?) 4
X

j v Cos[c+dx]
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Optimal (type 5, 221 leaves, 5steps):
2C+/Cos[c+dx] (bCos[c+dx])"Sin[c+dx]
d(3+2n)

1 1
(2 (C+2Cn+A(3+2n)) +/Cos[c+dx] (bCos[c+dx])”HypergeometricZFl[—, = (1+2n),
2 4
1
= (5+2n), Cos[c+dx]?] Sin[c+dx] -
4

/[d (1+2n) (3+2n)+/Sin[c+dx]?

(28Cos[c+dx]3/2 (bCos[c+dx])”Hyper‘geometr‘icZFl[l, 1 (3+2n), 1 (7+2n), Cos[c+dx]?]
2 4 4

Sin[c+dx]

/(d (3+2n)+/sin[c+dx]?

Result (type 6, 7602 leaves):

2Cos[c+dx] " (bCos[c+dx])"

1
2

lBCos[c+dx] "Cos[2 (c+dx)] —liBCos[c+dx1 sin(2 (c+dx) |+
2 2

1
2

1., 1 1n 2
Sec[c+dx] ||ACos[c+dx]z2"+=CCos[c+dx]2"|Cos[2 (c+dx]]|"-

1JiBCos[c+dx]§+"Cos[3 (c+dx)]sin[2 (c+dx)] -
2

1
2

leCos[c+dx]§+nCos[4<c+dx)] Sin[2 (c+dx) | +EBCos[c+dx} Msin[c+dx]
2

4
Sin[2 (c+dx) ]+ ACos[c+dx]§+"+ECCos[c+dx}§+”] Sin|2 (c+dx”2+
2
1 1 1 1
Cos[2 (c+dx)] [=CCos[c+dx]2"+=BCos[c+dx]z"Cos[3 (c+dx)]+
4 2

1
2

1 1,+n 1 +n .
~CCos[c+dx]z"Cos[4 (c+dx)|+ —iBCos[c+dx]z"Sin[c+dx] +

4 2
1JiBCos[c+dx}§+nSin[3 (c+dx”+liCCos[c+dx]§+"Sin[4(c+dx)] +
2 4
. 1 . 1a 1 1in o
Sin[2 (c+dx)] [-=1iCCos[c+dx]2"+ —BCos[c+dx]2"Sin[3 (c+dx)] +
4 2

1CCos[Cerxﬁ”'SinH(c+dx)]
4

)

—+n
1
1+Tan[§ (c+dx)]2

([45 (A+B+C) AppellFl[l, l—n, E+n, i, Tan[1 <c+dx)]2, —Tan[l (c+dx)]2]J/
2 2 2 2 2 2
)

Tan[i (c+dx)] (1—Tan[§ (c+dx)]2)7+n

1 1 5 3 1 2 1 2
(3AppellF1[f, ~-n, =+n, &, Tan[f (c+dx ] , —Tan[f (c+dx)] ]+
2 2 2 2 2 2
Z+n, E, Tan[l(c+dx)]2, —Tan[l(c+dx”2]+
2

(f (5+2n) AppellF1]|
2 2 2

3 1
—s — N,
2 2
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(1-2n) AppellFl{z, ;—n, §+n, g, Tan[% (c+dx)], —Tan[; (c+dx)]"]
1 2 3 1 5 5
Tan[ = (c+dx) | ]+(56( C) AppellF1[=, —-n, =+n, -,
2 2 2 2 2
Tan[l(c+dx”2,—Tan[l(c+dx)]2}Tan[l(c+dx)]2J/
2 2 2
[SAppellFl[i, l—n, E+n, E, Tan[l (c+dx)]2, —Tan{l (c+dx)]2] +
2 2 2 2 2 2
(—(5+2n)AppellF1[§ i—n,§+n, 2, Tan[%(c+dx)]2, —Tan{%(c+dx”2]+
(1- Zn)AppellFl{E E—n, ~4n, -, Tan{l (c+dx)]", -Tan|[ = (c+dx)]2}
2 2 2 2
1 2 5 1 5 7
Tan[ = (c+dx) | ]— (21 (A-B+C) AppellF1[ =, = -n, —+n, —,
2 2 2 2
4

2
Tan[E (c+dx”2, —Tan[1 (c+dx>]2} Tan[i (c+dx)] ]/

2 2
5 1 5 7 1 2 1 2
7AppellF1[>, = -n, Z4n, =, Tan[= (c+dx)]|, -Tan[ = (c+d
( ppe [2 " n 2+n A an[z(c+ x) | an[z(c+ x)]7] +
7 1 7 9 1 2 1 2
5+2n) AppellF1[~, = -n, —+n, —, Tan[= (c+dx)]°, -Tan[ = (c+d
(( + n) ppe [2 , n 2+n 5 an[2 (c+ x” an[z(c+ x)] ]+
7 5 9 1 2
(—1+2n)AppellF1[f ~-n, =+n, &, Tan[7<c+dx)] ,
2 2 2 2 2
—Tan[1<c+dx)]} Tan[l(c+dx” )J/
2 2
15d 2 ( ! n) Sec[~ (c+dx)| Tan[= (c+dx)] [1 Tan[1 (c+dx)] e
-—|-—+ — (c+ — (c+ - — (c+
15 2 2 2 2
5—+r‘|
1 2
1+Tan[§(c+dx)]2
1 1 5 3 1
45 (A+B+C) AppellF1[=, = —n, , =, Tan[= d , —Tan[ = d /
(( (A+B+C) Appe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)] })
1 1 5 3 1
3AppellF1[ =, = -n, Z+n, =, Tan[~ (c+dx)]°, -Tan[~ (c+d
[ ppe [2 A n 2+n A an[2 (c+dx)] an[ = (c+dx) ]|+
{ (5+2n) A ellFl[3 ! n ’ n Tan[ = (c dx”2 Tan[ = (c+dx)]|"]
- + > "N, —+N, —, — + = — + +
PP 2 2 2 2 2
3 5 5 1 2 2
1-2n) AppellfF1[=, = -n, Z4n, 2, Tan[= (c+dx)]", -Tan[= (c+d
( n) Appe [2 A n 2+n A an[2 (c+dx)] an|[= (c+dx) | ]J
1 2 3 1 5 5
Tan[ = (c+dx) | J+ [50 (A-C) AppellF1[=, —-n, =+n, =,
2 2 2 2 2

Tan[1 (c+dx)]2, —Tan{% (c+dx)]2] Tan{% (c+dx)]2)/

l—n, E+n, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 2

N W

5 AppellFi| =,



1
15

|

|

_sec[i (crdx)]” (17Tan[1 (c+dx)]2)7+n
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- (5+2n) AppellFl{z, %—n, E+n, g, Tan[% (c+dx”2, —Tan[% (c+dx)]2} +
(1-2n) AppellFl[E, i—n, E+n, Z, Tan[l (c+dx)], -Tan|[ = (c+dx)]2]
2 2 2 2
1 2 5 1 5 7
Tan[ = (c+dXx) | J— [21 (A-B+C) AppellF1[=, —-n, —+n, —,
2 2 2 2 2
1 2 1 2 1 4
Tan[;(c+dx)] s —Tan[;(c+dx)] ]Tan[;(c+dx)] )/
[—7Appe11F1[E, l—n, E+n, Z, Tan[1 (c+dx”2, —Tan[1 (c+dx)]2] +
2 2 2 2 2 2
[(5+2n)AppellF1[§, i—n, §+n, S Tan[% (c+dx)], —Tan{; (c+dx”2] +
7 3 5 9 1
(—1+2n>AppellF1[f, =-n, =+n, =, Tan[ = (c+dx” ,
2 2 2 2 2
—Tan[l(c+dx)]2]]Tan[1(c+dx)]2]]+
2 2

5
—+n
2

2 2
[—(5+2n) AppellFl[i, ~_n, Z+n, , Tan[ = (c+dx) |7, -Tan[= (c+dx) | ] +
2 2 2
(1-2n) A ellFl[3 n > n > Tan[ = (c+dx) | Tan| = (c dx)]z]J
- > ——-n, —+N, —, N + = N +
PP 2 2 2 2
1 2 3 1 5 5
Tan[ = (c+dx) | J+ [50 (A-C) AppellF1[=, —-n, =+n, =,
2 2 2 2 2
1 2 1 2 1 2
Tan[;(c+dx)] s —Tan{;(c+dx)] ]Tan[;(c+dx)] )/
5Appe11F1[i, l—n, E+n, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 2 2 2 2 2
[—(5+2n) AppellFl{z, %—n, §+n, g, Tan{% (c+dx”2, —Tan[% (c+dx)]2} +
(1-2n) AppellFl[z, %—n, §+n, 2, Tan[% (c+dx)], -Tan| = (c+dx)]2]
1 2 5 1 5 7
Tan[ = (c+dXx) | J— {21 (A-B+C) AppellF1[=, —-n, —+n, —,
2 2 2 2 2
1 2 1 2 1 4
Tan[;(c+dx)] s —Tan[;(c+dx)] ]Tan[;(c+dx)] )/
—7Appe11F1[E, l—n, E+n, Z, Tan[1 (c+dx”2, —Tan[1 <c+dx)]2] +
2 2 2 2 2 2

“n, Z+n, 8, Tan[l <c+dX)]2, _Tan[l (C+dXH2] +

1
[(5 +2n) AppellF1[—, —
2 2 2 2 2

)

N[N
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g_n, §+n, 3, Tan{% (c+dXH2,
—Tan[% (c+dx)] ]Tan[% (C+dx>]2J] _

(-1+2n) AppellF1]|

)

NN

2

[—

= [3”1) Sec[% (c+dx”2Tan[§ (c+dx)]2 [1—Tan[% (C+dxH2 ~Lin

1

1+Tan[§ (c+dx)]2

1 1 5 3 1 2 1 2
45 (A+B+C) AppellF1|=, =-n, 2 +n, =, Tan|= (c+d , —Tan| = d /
(( (A+B+C) Appe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)] })
1 1 5 3 1 2 1 2
3AppellFl[=, =-n, > +n, =, Tan[— d , —Tan| = d
[ ppe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) 7]+
3 1 7 5 1 2 1 2
_(5+2n) AppellF1[=, =-n, Z+n, 2, Tan[ = d , —Tan| = d
[ (5+2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) |7+

w
9]

3
(1-2n) AppellF1|[ =, = -n, —+n,

N

N

N

Nw
N

N

1 2 3 1 5
Tan[ = (c+dx) | J+ [50 (A-C) AppellF1[=, = -n, = +n, =,
2 27 2 2

Tan[l (c+dx)]2, —Tan[l (c+dx)]2] Tan[l (c+dx)]2)/
2 2 2
[BAppellFl[i, l—n, E+n, E, Tan{l (c+dx)]2, —Tan[l (c+dx”2} +
2 2 2 2 2 2
[—(5+2n) AppellFl{z, %—n, §+n, g, Tan[% (c+dx”2, —Tan[% (c+dx)]2} +

1 2 1 2

E’i <c+dx)],—Tan{E(C+dx)] ]

(1-2n) AppellF1| -n, —+n, Z: Tan
2

2 2

Tan[% (c+dx)]2J - [21 (A-B+C) AppellF1|

Tan[l(c+dx)]2, —Tan{l(c+dx)]2]Tan{1(c+dx)]4)/
2 2 2
5 1 5 7 1 2 1 2
~7AppellFi[2, =—n, Z4n, =, Tan[= (c+dx)]", ~Tan[= (c+d
[ ppe [2 A n 2+n 5 an[z(c+ XH an[2<c+ x)] |+
7 1 7 9 1 2 1 2
5+2n) AppellFi[ =, =-n, —+n, =, Tan| = (c+d , —Tan|[= (c+d
[( + n) ppe [2 A n 2+n A an[z(c+ x)] an{z(c+ XH |+
7 3 5 9 1 2
(—1+2n>AppellF1[f, =-n, =+n, =, Tan[ = (c+dx)} ,
2 2 2 2 2
1 2 1 2
—Tan[f(c+dx)] ]]Tan[g (c+dx)] ]]Jr
2

iTan[i (c+dx)] (1—Tan[— (c+dx”2]7m

[(45 (A+B+C)
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7

1 /5 3 1 5 1 2 1 2
[——(—+n) AppellF1[=, —-n, —+n, =, Tan| = (c+dx)]|", -Tan[ = (c+dx)]"]
312 2 2 2 2 2 2
1 2 1 1 /1 3 3 5 5
Sec[—(c+dx)] Tan[—(c+dx)]+—(——n)AppellFl[—,——n,—+n, -,
2 2 312 2 2 2 2
Tan[l(c+dxH2,—Tan[l(c+dxH2} Sec[l(c+dxH2Tan[l(c+dx)] ]/
2

2 2 2
_n, E+n, i) Tan[l (c+dx)]2, _Tan[l (c+dx”2} +
2

1
[3 AppellFi[—,
2 2 2 2

N |

(—(5+2n) AppellFl[z, %—n, §+n, g, Tan[i (c+dx”2, —Tan[i (c+dx)]2} +
(1-2n) AppellFl[%, Z—n, §+n, 3, Tan[% <c+dx)]2, —Tan{% (c+dx)]2]J
1

5 5
-n, —+Nn, —,

1 2 3
Tan[ = (c+dXx) | J + [50 (A-C) AppellF1| =,
2 2 2 2

2

Tan[l (c+dx)]2, —Tan{l (c+dx)]2] Sec[l (c+dx)]2Tan[l (c+dxH)/
2 2 2 2
[SAppellFl{i, l—n, E+n, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} +
2 2 2 2 2 2
[—(5+2n) AppellFl{z, i—n, §+n, g, Tan{% (c+dx”2, —Tan[% (c+dx)]2} +

(1-2n) AppellFl[;, z—n, ;+n, 5 §<c+dx)]2, —Tan{% (c+dx)]2]]
( ]

6]
6]
| N

Tan[l (c+dx)]2] + [5@ (A-C) Tan[l c+dx)
2 2
3 /(5 5 1
[—f (7+n) AppellFl[f, —-n, —+n,
512 2 2

Sec[1 (c+dx)]2Tan[1 (c+dx)]+

7
2
3 /1
- (*—h) AppellFl[
2 2 512
]

[—

Tan[% (c+dx)}2, 7Tan[§ (c+dx) 2} Sec[i (c+dx)] Tan[% (c+dx)

3 1 5 5 1 2 1 2
[SAppellFl[f, ~-n, =+n, &, Tan[f (c+dx)] , —Tan[f (c+dx” }+
2 2 2 2 2 2
[7(5+2n)AppellF1[§,§—n,§+n, 2, Tan[%(CerxHZ, —Tan[%(c+dx)]2}+
(1—2n)AppellF1[§, z—n, §+n, 2, Tan[% (c+dx ]2, —Tan[% (c+dx)]2]]
Tan[l(c+dx)]2]—[42 (A—B+C)AppellF1[E,E—n,5+n, Z,
2 2 2 2 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]5ec[1(c+dx)]2Tan[1(c+dx”3]/
2 2 2 2
[—7Appe11F1[E,1—n,E+n, Z, Tan[l(c+dx”2,—Tan[1<c+dx)]2]+
2 2 2 2 2 2
[(5+2n)AppellF1[§,ifn,§+n, 3, Tan[%(c+dx)]2, 7Tan[§(c+dx”2]+
7 3 5 9 1 2 1 2
~1+2n) AppellF1[ =, = -n, Z4n, =, Tan[~ (c+dx)]", -Tan[~ (c+d
(-1+2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) | })
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Tan[l (c+dx>]2] . [21 (A-B+C) Ta”[l (c+dx)]4

2 2
[—E (E+nJ AppellFl[Z, l—n, Z+n, g, Tan[l (c+dx)]2, —Tan[1 (c+dx)]2]
7 \2 2 2 2 2 2 2
1 2 1 5 /(1 7 3 5 9
Sec[= (c+dx)| Tan[= (c+dx)]+ = (——n) AppellF1l[—, =-n, =+n, =,
2 2 7 \2 2 2 2 2
Tan{l(c+dx”2,—Tan[l(c+dx”2} Sec[l(c+dxH2Tan[l(c+dx)] ]/
2 2 2 2
[—7Appe11F1[E, l—n, E+n, Z, Tan[1 (c+dx”2, —Tan[1 (c+dx)]2] +
2 2 2 2 2 2
[(5+2n) AppellFl[%, i—n, §+n, 3, Tan[% (c+dx)]2, —Tan{% (c+dx”2] +
7 3 5 9 1
(—1+2n>AppellF1[f, =-n, =+n, =, Tan[ = (c+dx” ,
2 2 2 2 2
—Tan[l(c+dx)]2] Tan[l(c+dx)]2 -
2 2
(45 (A+B+C) AppellFl[%, %—n, §+n, 3, Tan[i (c+dx” B —Tan[% <c+dx)]2]
[(—(5+2n)AppellF1[§, i—n, §+n, 3, Tan[% (c+dx)]2, —Tan[i (c+dx”2] +
(1-2n) AppellF1| =, z—n, §+n, 3, Tan[% (c+dx)]2, —Tan[% (c+dx)]2]
1 2 1 1 /5 3 1 7 5
Sec[~ (c+dx)| Tan[= (c+dx)]+3|-= (—+n) AppellFl[ =, = -n, —+n, -,
2 2 312 2 2 2 2
Tan[l(c+dx>]2,7Tan[1(c+dx)]2]5ec[1(c+dx)]2Tan[l(c+dx”+
2 2 2 2
1 /1 3 3 5 5 1 2
- (——n) AppellF1[=, =-n, =+n, =, Tan[= (c+dx) ],
312 2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx)] ]Sec[;(c+dx)] Tan[;(c+dx”)+
1 2 3 /(7 5 1 9
Tan[ = (c+dx) | (—(5+2n) (—— (—+n) AppellF1[ =, = -n, = +n,
2 512 2 2 2
2, Tan[%<c+dx)]2, —Tan[%(c+dx)]2]5ec[§(c+dx)]2Tan[
1 3 /1 5 3 7
= <c+dx)] + = f—n] AppellFl[f, ~-n, —+n, —, Tan[f (c+dx>] B
2 512 2 2 2 2 2
1 2 1 2 1
7Tan[£(c+dx)} }Sec[;(CerxH Tan[g(c+dx)] +
3 /5 5 3 7 7 1
(1-2n) (—f (*Jrn AppellFl[ =, =-n, —+n, —, Tan[~ (c+dx)] ,
512 2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx)} }Sec[;(CerxH Tan[g(c+dx)]+
3 /3 5 5 5
—(—7n]Appe11F1[—,—fn,—+n, » Tan[= (c+dx) |,
2

7Tan[1 (c+dx”2} Sec[1 (c+dx)

7
2 2 2 2 2
2 2 } 2
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1 1 5 3 1 2 1 2
[3Appe11F1[ —-n, —+n, =, Tan[ = (c+dx)]", -Tan[ = (c+dx)] ]| +
2 2 2 2 2 2
3 1 7 5 1 2 1 2
~(5+2n) AppellF1[=, =-n, Z+n, 2, Tan[= (c+d , -Tan|[= (c+d
( (5+2n) Appe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)]] +
3 3 5 5 1 2 1 2
1-2n) AppellF1[=, = n, Z+n, >, Tan[= (c+dx)]°, ~Tan[= (c+d
( n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]
1 3 1 5
Tan[ = (c+dx) | ) ( (A-C) AppellF1[=, =-n, = +n,
2 2 2
5 1 2 1 2
2, Tan|[= (c+dx)]?, ~Tan[= (c+d Tan[= (c+d
X an[z(c+ XH an[2<c+ x)]] an[2<c+ x)]
5 1 7 7 1 2 1 2
5+2n) AppellFi| >, = -n, ~+n, =, Tan[= (c+dx)]", -Tan[~ (c+d
[( (5+2n) Appe [2 A n, —+n X an[2 (c+dx)] an[2 (c+dx)]7] +
5 3 5 7 1 2 1 2
1-2n) AppellF1|[>, =-n, 2 4n, =, Tan| = d , —Tan|= (c+d
( n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]
1 2 1 3 /5 5 1 7 7
Sec[~ (c+dx)| Tan[= (c+dx)]+5 ——(—+n)AppellF1[— ~_n, —+n, —,
2 2 512 2 2 2 2
Tan[ = (c+dx) | ,—Tan[—(c+dx)]2]5ec[l(c+dx)] Tan[ = (c+dx) ]+
2
3 /1 5 3 5 7 1
7( JAppellFl[f ~-n, —+n, —, Tan[f(c+dx)] s
512 2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx)] ]Sec[g(c+dx)] Tan[f(c+dx”)+
1 7 1 9
Tan[~ (c+dx) | ( (5+2n) (—*(*+n)AppellF1[f —-n, —+n,
2 2 2 2
g, Tan[7<c+dx)]2, ~Tan]| (c+dx)]2]5ec[l(c+dx)] Tan|
2 2
1 7 3 7 1
= (c+d 2 AppellF1[=, = n, Z+n, =, Tan[= (c+dx)]’,
2(c+ x) ]+ ] ppe [2 A n 2+n an[z(c+ x) |
—Tan[l(c+dx”2} Sec[l(c+dx”2Tan[1<c+dx)] +
2 2 2
5 /5 7 3 7 9
(1-2n) (7—(—+n AppellF1l[—, =-n, —+n, —, Tan[ =~ (c+dx) ],
7 \2 2 2 2 2 2
1 2 1 2 1
~Tan| = (c+dx) | }Sec[;(c+dx) Tan[;(c+dx)]+
2
5 /(3 7 5 5 9
- (——n] AppellF1[—, =-n, =+n, =, Tan| = (c+dx] ],
7 \2 2 2 2 2 2
—Tan[l(c+dx”2} Sec[—(c+dxH2Tan[—<c+dx)] )J]/
2 2

3 1 5 5 1 2 1 2
[SAppellFl[— —-n, —+n, =, Tan[ = (c+dx)]", -Tan[ = (c+dx)] ]| +
2 2 2 2 2 2
(5+2n) A ellFl[5 n n ! Tan[1 (c+dx)] Tan[l (c+dx)]7]
-(5+ —s — - —+n, — — (c+ - — (c+ +
( PP 272 T2 72 2 2
(1- 2n>AppellF1[z 2—n,§+n, %, Tan{g(c+dx” —Tan[l(c+dx”2})

1 5 1 5
Tan[ = (c+dx) | ) ( (A-B+C) AppellF1[ =, —-n, —+n,
2 2 2 2
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—

3

1 2 1
= (c+d , -Tan[=
an[z(c+ X>} an[z

— N | N

|

7
(5+2n) AppellF1]| —,
2

— N R

(-1+2n) AppellF1
—Tan[1 (c+dx)]
2
7
AppellFl[f,
2

2 1 571 7 3 5 9
(c+dx |"Tan[ = (c+dx” + = (f—n) AppellFl[—, =-n, = +n,
2 7 \2 2 2 2

1
2 2
Sec [ )

e

Tan|— (c+dx>]2, —Tan[l(c+dx)]2]5ec[1(c+dx)]2Tan[l (c+dx”
2 2 2 2

1 2 7 (7 9 1 9 11

Tan[= (c+dx)] ((5+2n) [——(—Jrn)AppellFl[—,—fn,_+n,_

2 9 \2 2" 2 2 2

+

)

}2] Sec[% (c+dx”2Tan[
11

7 1
5+n, S Tan[; (c+dx)]2,
(

7 (3 9 5
— (f - n) AppellFl[f,
912 2 2 2 2

5 1 5 7 1 2 1
(—7Appe11F1[f, ~-n, ~+n, -, Tan[~ (c+dx)] , -Tan| = (c+dx)] |+
2 2 2 2 2 2

7 7 9 1 2 1
(<5+2n) AppellF1[—, =-n, —+n, =, Tan| = (c+dx)]", -Tan|[ =
2 2 2 2 2

(-1+2n) AppellF1|

)

N NN R

9
—-n, —+n, —, Tan[
2 2 2

—Tan[

N | =

1
2
(c+dx”2} Tan[% (c+dx)]2)2) ]

Problem 380: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(bCos[Cerx])” (A+BCos[c+dx] +CCos[c+dx]?) 4
X

Cos[c +dx]3/?
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Optimal (type 5, 217 leaves, 5steps):
2C (bCos[c+dx])"Sin[c+dx]

d(1+2n)+/Cos[c+dx]

(2 (A-C(1-2n) +2An) (bCos[c+dx])"Hypergeometric2F1|

/(d (1-4n?) mm

(zsm (chs[c+dx})”Hypergeometriczm[z, i (1+2n),
)

/[d (1+2n)+/Sin[c+dx]?

+

3

1
-1+2n), = (3+2n),
(+n)4(+n)

I\J|I—\
FE

Cos[c+dx]?] Sin[c+dx]

| =

(5+2n), Cos[c+dx]?] Sin[c+dx]

1
4

Result (type 6, 7612 leaves):

2Cos[c+dx] ™ (bCos[c+dx])"

1BCos[CerxﬁmCos[Z (c+dx)] —ljBCos[Cerx]%mSin[z (c+dx” +

Sec[c +dx]
2 2

1 1—+n
+—CCos[c+dx]:
2

ACos[c+dx}§+n Cos[2<c+dx)]2—

Sec[c+dx]2(

11’18Cos[c+dx]§+"Cos[3 (c+dx)]sin[2 (c+dx)] -

2

liCCOS[C+dX]§+nCOS[4<C+dX)] Sin[2 (c+dx) | +lBCos[c+dx}§+"Sin[c+dx]
4 2

1 1 1
ACos[c+dx]7n+fCCos[c+dx1T”] Sin|2 (c+dx”2+

Sin[2 (c+dx) ]+ A

1 1—+n 1 £+n
—CCos[c+dx]z"+=BCos[c+dx]z"Cos[3 (c+dX) ]|+
4

Cos[2 (c+dx) ] A

1 1—+n 1 £+n
~CCos[c+dx]z"Cos[4 (c+dx)|+=1iBCos[c+dx]:"Sin[c+dx] +
4 2

1]'lBCos[Cerx};’msin[E- (c+dx)] +leCos[c+dx]§+"Sin[4 (c+dx)]]|+
2 4

1
2

1. l+n 1 +n .
-—iCCos[c+dx]:"+ =BCos[c+dx]2"Sin[3 (c+dx) ]|+
2

1 Z4n
1+Tan[§ (c+dx)]2J

Ssin[2 <c+dx)]

1CCos[c+dx}§mSin[4(c+dx)]
4

Tan[1 (c+dx)] (1—Tan[1 (c+dx)]2J7+n

2 2
1 3 3 3 1 2 1 2
45 (A+B+C) AppellF1|[=, =—-n, = +n, =, Tan| = d , —Tan|= (c+d /
([ (A+B+C) Appe [2 A n 2+n A an[2<c+ x)] an[z(c+ x)] ]]

(BAppellFl[i, z—n, §+n, z, Tan[% (c+dx)]2, —Tan[% (c+dx)]2] -
3 -n, E+n, 5, Tan[1 (c+dx”2, —Tan[l <c+dx)]2] +

((3+2n) AppellF1| =, =
2 2 2 2 2

N W

2
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3 5 3 5 1 2 1 2
~3+2n) AppellfF1[=, > -n, Z4n, 2, Tan[= (c+dx)]", -Tan[= (c+d
(-3+2n) Appe [2 A n 2+n A an[2<c+ x) | an[z(c+ x)]7]
1 2 3 3 5

Tan[ = (c+dx) | ]+(56( C) AppellF1[=, =-n, =+n, -,
2 2 2 2 2
Tan[l(c+dx)}2,—Tan[l(c+dx)]2}Tan[l(c+dx)]2J/
2 2 2
[SAppellFl[z, %—n, 2+n, 2, Tan[% (c+dx)]2, —Tan{% (c+dx)]2] -
((3+2n)Appe11F1[§ z—n,§+n, 2, Tan[i(c+dx”2,—Tan[i(c+dx)]2]+
5 5 3 1 2 1 2
~3:2n) AppellFi[>, 2 —-n, > +n, =, Tan[= (c+d , —Tan[= (c+d
(-3+2n) Appe [2 A n A +n 5 an[2<c+ x) | an{z(c+ x)]7]
1 2 5 3 3 7
Tan[ = (c+dx) | ]— (21 (A-B+C) AppellF1[=, = -n, —+n, —,
2 2 2 2
Tan[l(c+dx”2, —Tan[l(c+dx>]2}Tan[1(c+dx)]4]/
2 2 2
( 7Appe11F1[2 z—n, §+n, g, Tan[%(cmdx)]z, —Tan[%(c+dx”2}+
((3+2n)AppellF1[§ z—n,ern, 3, Tan[i(c+dx”2,—Tan[%(c+dx)]2]+
7 3 9 1 2
(-3+2n) AppellF1[—, =-n, —+n, —, Tan[ = (c+dx) ]|,
2 2 2 2 2
1
—Tan[£<c+dx)]} Tan[g(c+dx” )J /

3
—+n
2

1+Tan[§ (c+dx)]2

1 3 3 3
((45 (A+B+C) AppellFl[; ;—n, —+n, —

A 2,Tan[§(c+dx”2,—Tan[l(c+dx”2})/

2
1 3 3 3 1 , 1 ,
3appellFt[ 2, 2 on 2on, 2 tan[ Y (cedx) 12, —Tan[ X (c+d .
[ ppe [2 N n 2+n A an[2 (c+dx)] an[2 (c+dx)]7]
3 3 5 5 1
342n) AppellFi[>, 2 -n, 2+n, 2, Tan| = (c+d . _tan[t 5
(( +2n) Appe [2 S an[2 (c+dx)] an[2 (c+dx)]7] +
3 5 5 2 1
3. 2n) Appellfi]>, 2 n, 2an, 2, Tan[ Y (codx) 1%, _Tan[ X (c s d
(-3+2n) Appe [2 S an[2 (c+dx)] an[z (c+dx)] })
1 2 3 3 3 5
Tan[ = (c+dx) | J+ [50 (A-C) AppellF1[=, = -n, =+n, =,
2 27 2 2 2
1 2 1 2 1 2
Tan[;(c+dx)] s —Tan[;(c+dx)] ]Tan[;(c+dx)] )/
5Appe11F1[§ z—n,;+n, %:Tan{%(c+dx)]2,—Tan[%(c+dx”2}_
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(3+2n) AppellFl[E, 3 >
2 2 2 2 2 2
(—3+2n>AppellF1[§, z—n, z+n, 2, Tan{% (c+dxH2, —Tan[% (c+dx”2}
1 2 5 3 3 7
Tan[ = (c+dXx) | J— [21 (A-B+C) AppellF1[=, =-n, —+n, —,
2 2 2 2 2

Tan[l (c+dx)]2, —Tan{l (c+dx)]2] Tan{l (c+dx)]4)/
2 2 2
[—7Appe11F1[E, i—n, i+n, Z, Tan[1 (c+dx”2, —Tan[1 (c+dx) |
2 2 2 2 2 2

2

|+

9 1 2 1
“n, Zn, =, Tan[= (c+dx) ], “Tan[= (c+d
n 2+n A an[z(c+ x)] an{z(c+ XH

2]+

7
[(3 +2n) AppellFi[—,
2

,Tan[l (c+dx”2,

(-3+2n) AppellF1]
2

—Tan[% (c+dx)] ]Tan[% c+dx)]2]] +

3
—+n
2

iSec[g (c+dx”2 (17Tan[— (c+dx)]2]

1
( (45 (A+B+C) AppellF1| >’

[BAppellFl[i, g—n, §+n, 3, Tan[% (c+dx)]2, —Tan[% (c+dx”2} -

3
[(3 +2n) AppellF1| =
2

(-3+2n) AppellF1]|

1 2 3 3
Tan[ = (c+dx) | J+ [50 (A-C) AppellFl[;, ;—n, Zin, 2,
2

Tan[l (c+dx)]2, —Tan[l (c+dx)]2] Tan[l (c+dx)]2)/
2 2 2
[BAppellFl[i, i—n, i+n, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} -
2 2 2 2 2 2
5 3 5 7
[(3+2n) AppellF1[ =, =-n, =+n, —, Tan|
2 2 2 2
(—3+2n>Appe11F1[§, z—n, §+n, 2, Tan{% (c+dx”2, —Tan[% (c+dxH2}
1 2 5 3 3 7
Tan[ = (c+dXx) | J— {21 (A-B+C) AppellF1[=, =-n, —+n, —,
2 2 2 2 2

Tan[1 (c+dx)]2, —Tan{1 (c+dx)]2] Tan{1 (c+dx)]4)/

2 2 2

(c+dx)]2, —Tan[% (c+dx”2] +

N |

[—7Appe11F1[§, z—n, §+n, g, Tan[i (c+dx”2, —Tan[i <c+dx)]2] +
g—n, §+n, 3, Tan[% (c+dx)]2, —Tan[% (c+dx”2] +

)

[(3 +2n) AppellF1|

N[N
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(—3+2n>Appe11F1[Z, E—n, i+n, g, Tan{l (c+dxH2,
2 2 2 2 2
1 2 1 2
—Tan[; (c+dx)] ]] Tan[; (c+dx)] ]] -

2 [§+n) Sec[% (c+dx”2Tan[§ (c+dx)]2 [1—Tan[% (c+dx)] B

5
—+n
2

1

1+Tan[§ (c+dx)]2

1 3 3 3 1 2 1 2
45 (A+B+C) AppellF1|=, =-n, =+n, =, Tan|= (c+d , —Tan| = d /
(( (A+B+C) Appe [2 A n 2+n A an[2 (c+ XH an[2 (c+ x” })

1 3 3 3 1 2 1 2
3AppellFl[=, = -n, =+n, =, Tan[— d , —Tan| = d -
[ ppe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]
3 3 5 5 1 2 1 2
3+2n) AppellFi[ =, = -n, Z4n, >, Tan[= (c+dx)]", -Tan[~ (c+d
[( +2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) 7]+
3 5 3 5 1 2 1 2
~3+2n) AppellF1[ =, 2 -n, Z4n, >, Tan[~ (c+dx)]", -Tan[ = (c+d
(-3+2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) | })
Tan[l(c+dx)]2J+[50(A—C)AppellF1[i,i—n,i+n, 5,
2 2 2 2 2
Tan[l(c+dx)]2, —Tan[l(c+dx)]2]Tan[l(c+dx)]2)/
2 2 2
[BAppellFl[i,i—n,i+n, E,Tan{l(c+dx)]2,—Tan[l(c+dx”2}—
2 2 2 2 2 2
[(3+2n)AppellF1[§,%—n,§+n, %, Tan[%(c+dx)]2, —Tan{%(c+dx”2]+
(—3+2n>Appe11F1[§,2—n,§+n, 2,Tan{%(c+dx”2,—Tan[%(c+dx”2}
Tan[l(c+dx)]2J—[21 (A—B+C)AppellF1[E,i—n,z+n, Z,
2 2 2 2 2

Tan[l(c+dx)]2, —Tan{l(c+dx)]2]Tan{1(c+dx)]4)/
2 2 2
5 3 3 7 1 2 1 2
~7mppellFi[2, 2 n, Z4n, &, Tan[= (c+dx)]%, -Tan[= (c+d
[ ppe [2 A n 2+n 5 an[z(c+ x) | an[2<c+ x) ]|+
7 3 5 9 1 2 1 2
3:2n) AppellFi[ =, > -n, Z+n, =, Tan| = (c+d , —Tan|[= (c+d
[( +2n) Appe [2 » n 2+n A an[z(c+ x) | an{z(c+ x) 7]+
7 5 3 9 1 2
(—3+2n>AppellF1[f, ~-n, =+n, &, Tan[f (c+dx)} ,
2 2 2 2 2
1 2 1 2
—Tan[f(c+dx)] ]]Tan[g (c+dx)] ]]Jr
2

iTan[i (c+dx)] (1—Tan[— (c+dx”2]7m

[(45 (A+B+C)
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1 /3 3 3 5 5 1 2 1 2
[—— —+n] AppellF1[=, =-n, =+n, =, Tan| = (c+dx)]|", -Tan[ = (c+dx)]"]
312 2 2 2 2 2 2
1 2 1 1 /(3 3 5 3 5
Sec[~ (c+dx)| Tan[= (c+dx)]+ = (——n) AppellFl|[ =, =-n, —+n, -,
2 2 312 2 2 2 2
Tan[l(c+dxH2,—Tan[l(c+dxH2} Sec[l(c+dxH2Tan[l(c+dx)] ]/
2 2 2 2
1 3 3 3 1 2 1 2
3AppellF1[ =, = -n, Z4n, =, Tan[~ (c+dx)]°, -Tan[~ (c+d -
[ ppe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)]7]
3 3 5 5 1 2 1 2
3:2n) AppellF1|[=, = -n, Z+n, >, Tan|= (c+d , —Tan[ = d
(( +2n) Appe [2 A n 2+n A an[2 (c+dx)] an[2 (c+dx)]7]+
(—3+2n>Appe11F1[§, z—n, §+n, 3, Tan{% (c+dxH2, —Tan[% (c+dx”2})
1 2 3 3 3 5
Tan[ = (c+dXx) | J+ [50 (A-C) AppellF1[=, =-n, =+n, =,
2 2 2 2 2
Tan[l(c+dx)]2, —Tan{l(c+dx)]2]5ec{l(c+dx)]2Tan[l(c+dxH)/
2 2 2 2
[SAppellFl{i, z—n, i+n, 5, Tan{l (c+dx)]2, —Tan[l (c+dxH2} -
2 2 2 2 2 2
[(3+2n) AppellFl[z, g—n, §+n, %, Tan[i (c+dx)]2, —Tan[i (c+dx”2] +
(—3+2n>AppellF1[§, z—n, §+n, z, Tan{% (c+dx”2, —Tan[% (c+dx”2})

Tan[1 (c+dx)]2] + {59 (A-C) Tan[% (C+dXH2

2
[ 3
5

Sec[i (c+dx)]2Tan[; (c+dx)]+

3 5
7+n] AppellFl[f, —-n, —+hn,
2 2

[—

Tan[% (c+dx)}2, 7Tan[§ (c+dx) 2} Sec[i (c+dx)] Tan[% (c+dx)

3 3 3 5 1 2 1 2
[SAppellFl[g, E—n, £+nJ ;’ Tan[; (c+dx)] , —Tan[; (c+dx” }—

T, E+n, Z, Tan[l <c+dx)]2, 7Tan[l (c+dx”2] +

[(3+2n) AppellFl[z, X " A A
(c+dx) }2})

(-3+2n) AppellF1] i+nJ Z, Tan| (c+dx)}2, ~Tan|
2 2
)

N |
N |

5 3 3
AppellFl[f, —-n, —+n,

Tan[
2 2 2

(c+dx)]2) - [42 (A-B+C

(c+dx)]2, —Tan[% (c+dx)]2] Sec[% (c+dx)]2Tan[ (c+dx”3]/
[—7AppellF1[§, z—n, §+n, g, Tan[% (c+dx”2, —Tan[% <c+dx)]2] +

Tan[

N[RN[R
N R o

_n, E+n, g’ Tan[l <c+dx)]2, 7Tan[l (c+dx”2] +

7
[(3 +2n) AppellF1|—,
2 2 2 2 2

3

NN N W

3 9 1 2 1 2
(-3+2n) AppellF1| )

-n, ;Jrn, ;, Tan[; (C+dXH s *Tan[; (C+dX” }

N U
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Tan[l (c+dx>]2] . [21 (A-B+C) Ta”[l (c+dx)]4

2 2
[—E i+n] AppellFl[Z,i—n,EJrn, g, Tan[l(c+dx)]2,—Tan[l(c+dx)]2]
7 \2 2 2 2 2 2 2
1 2 1 5 /(3 7 5 3 9
Sec[= (c+dx) | Tan[—(c+dx)]+—(— ]AppellFl[— ~-n, =+n, &,
2 2 7 \2 2 2 2 2
Tan{l(c+dx”2,—Tan[l(c+dx”2} Sec[l(c+dxH2Tan[l(c+dx)] ]/
2 2 2 2
5 3 3 7 1 2 1 2
~7AppellF1[>, = —-n, Z+n, =, Tan[= (c+d , —Tan|[= (c+d
[ ppe [2 A n 2+n 5 an[2 (c+dx) | an[2 (c+dx) ] ] +
7 3 5 9 1 2 1 2
3:2n) AppellFi[Z, Z-n, 2+n, =, Tan|[= (c+dx)]*, -Tan[= (c+d
[( + n) ppe [2 » n 2+n A an[2 (c+ x)] an[2 (c+ XH |+
7 5 3 9 1
(—3+2n>AppellF1[f =~-n, —+n, f,Tan[f(c+dxH ,
2 2 2 2 2
1 2 1 2
—Tan[;(c+dx)]] Tan[g(c+dx)] -
1 3 3 3 1 1
45 (A+B+C) A 11F1|—, —-n, — y — T — d , - T — d
( ( +B+ ) ppe [2 A n 2+n X an[2 (c+ XH an[2 (c+ x)]]
3 3 5 1 2
~[(3+2n) AppellFi[Z, Z-n, Z+n, 2, Tan[= (c+dx)]*, -Tan[= (c+d
[ [( +2n) Appe [2 X n 2+n an[z(c+ x) | an[z(c+ x) 7]+
3 3 5 1
(-3+2n) AppellF1[=, =-n, —+n, =, Tan|= (c+dx) ]|,
2 2 2 2
—Tan[l(c+dx”2} Sec[l(c+dx)]2Tan[l(c+dx”+3
2 2 2
(—1 i+n) AppellFl[i i—n, E+n, E, Tan[ = (c+dx) | ,—Tan[l(c+dx)}2}
312 2 2 2 2 2
1 2 1 1 /3 3 5 3 5
Sec[~ (c+dx) | Tan[—(c+dx”+—(——n]AppellF1[—,——n,—+n, =,
2 2 312 2 2 2 2
1 2 1 2 1 2 1
Tan[;(c+dx>] ,—Tan[;(c+dx)] ]Sec[;(c+dx)] Tan[;(c+dx” -
1 2 3 /(5 5 3 7 7
Tan[ = (c+dx) | ((3+2n) [——(—+n)Appe11F1[—,——n,—+n, -,
2 51\2 2 2 2 2
Tan[l(c+dx)]2,—Tan{l(c+dx”2]5ec{l(c+dxH2Tan[
2 2 2
1<c+dx)]+i(i ]AppellFl[E f—n,EJrn, Z,Tan[ (c+dx>] ,
2 512 2 2 2 2 2
7Tan[l(c+dx)}2} Sec[ (c+dx)] Tan[l(c+dx)] +
2 2
3 /(3 5 5 7
(-3+2n) [—f (7+n] AppellF1[ =, =-n, =+n, —, Tan| = (c+dx) ],
512 2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx)} }Sec[;(CerxH Tan[g(c+dx)]+
3 /5 5 7 3 7 1 2
= (—7n] AppellF1[=, —-n, =+n, —, Tan| =~ (c+dx) ]|,
512 2 2 2 2 2
—Tan[l(c+dx”2} Sec[l(c+dxHZTan[l<c+dx)] )J]/
2 2
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1 3 3 3 1 2 1 2
[3Appe11F1[—, =-n, —+n, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| -
2 2 2 2 2 2
(<3+2n)Appe11F1[§ z—n,§+n, Z, Tan[%(c+dx”2,—Tan[§(c+dx)]2}+
3 5 1 2
(-3+2n) AppellF1[=, =-n, —+n, =, Tan| = (c+dx] ],
2 2 2 2 2
2
—Tan[l(c+dx>}2} Tan[l(c+dxﬂ2 _
2 2
3 3 3 5 1 2 1 2
50 (A-C) AppellFl|—, —-n, —+n, —, Tan|— (c+d , —Tan|— (c+d
[50 (A=) Appeldft [ ~, > —n, ~en, ~, Tan[ (e vdx)|%, ~Tan[~ (cedx) ]

Tan[i (c+dx”2

5 3 5 1
-1(3+2 A 11F1|—, —-n, — , = T — d -T d
[ [( +2n) Appe [2 X n 2+n an[z(c+ x) | an[= (c+dx)]] +
5 3 7 1
(-3+2n) AppellF1[=, =-n, =+n, —, Tan| = (c+dx] ],
2 2 2 2
2 1 2 1 3 /3
-T — d S — d T — d 5/-—1]—
an[z(c+ x)]7] ec[z(c+ x) | an[z(c+ x) |+ [ 5(2+n]
AppellFl[g,g—n,ngn, E,Tan[i(cmx)}z, —Tan[i(c+dx”2}
1 2 1 3 /3 5 5 3 7
Sec[~ (c+dx) | Tan[—(c+dx”+—(—7n]Appe11F1[—,—7n,—+n, -,
2 2 512 2 2 2
Tan[l(c+dx>]2,7Tan[1(c+dx)]2]5ec[1(c+dx)]2Tan[l(c+dx” -
2 2 2 2
1 2 5 /(5 7 3 7 9
Tan[ = (c+dx) | ((3+2n) {7—(—+n)Appe11F1[—,—7n,—+n, =,
2 7 \2 2 2 2 2

Tan[% (c+dx)]2, —Tan[% (c+dx”2] Sec[1 (c+dx”2Tan[

1 5 /(3 7 5 5 9 1 2
—(c+dx)]+—( ]AppellFl[— —-n, —+n, =, Tan[ = (c+dx) ],
2 7 \2 2 2 2 2 2

—Tan[% (c+dxH2} Sec[%

N

5 /(3
(-3+2n) {—— (— +n] AppellF1| —,
7 \2

—Tan[i (c+dxH2} Sec|

5 /(5

— (f ] AppellFl[

7 \2

1 2

~Tan|~
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[5 AppellF1[ =,
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5 1 2 1
-n, =+n, =, Tan[= (c+dx)]", -Tan[= (c+d
n +Nn ) an[z(c+ X)] an[z(c+ X>}

( (3+2n) AppellF1| -,
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—Tan[% (c+dxH2} Tan{% (c+dx)]2 2+

[21 (A-B+C) AppellFl[E, 2 n, 2in, 2, Tan[1 (c+dx)]%, —Tan[l (c+dx)]’]
2" 2 2 2 2 2

Tan[% (C+dXH4

[[(3+2n) AppellFl[Z, i—n, 5+n, =, Tan[ = (c+dx”2, ~Tan[= (c+dx) | ] +
2 2 2
7 5 3 9
(-3+2n) AppellF1[—, =-n, —+n, =, Tan|— (c+dx) ],
2 2 2 2
2 1 2 1 5 /(3
-T — d S — d T — d -7 |-— |-
an[ = (c+dx)]7] ec[z(c+ x) | an[z(c+ x) | ( 7[2+n)
AppellFl[z, z—n, 3+n, 3, Tan[% (c+dx”2, —Tan[i (c+dx”2}
1 2 1 5¢(3 7 5 3 9
Sec|— (c+dx)] Tan|— (c+dx” + = (f—n) AppellFl[—, =-n, —+n, -,
2 2 7 \2 2 2 2
Tan[l(c+dx>]2,—Tan[l(c+dx)]2]5ec[1(c+dx)]2Tan[l(c+dx” +
2 2 2 2
1 2 7 (5 9 3 7 11
Tan[ = (c+dx) | ((3+2n) [7— (—+n) AppellFl|[ =, =-n, —+n, —,
2 9 \2 2 2 2
1 2 1 2 1 2
Tan[ = (c+dx) | ,7Tan[;(c+dx” ]Sec[;(c+dx” Tan|
2
1 (c+dx)] +Z (i—n] AppellFl[g, = n, E+n, E, Tan[ = (c+dx) ]|,
2 9 \2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx” }Sec[;(c+dx” Tan[;(c+dx)] +
7 (3 9 §5 5 11 1 2
(-3+2n) [—— (—+n] AppellF1[=, =-n, =+n, —, Tan[ = (c+dx) ],
9 \2 2 2 2 2 2
1 2 1 2 1
—Tan[;(c+dx” }Sec[;(c+dx” Tan[;(c+dx)]+
7 (5 9 7 3 11 1
- (f—n] AppellF1[ =, —-n, =+n, —, Tan[ = (c+dx)]",
9 \2 2 2 2 2 2
—Tan[l(c+dx”2} Sec[l(c+dx”2Tan[1(c+dx)] )J]/
2 2 2
(—7AppellF1[5, i—n, i+n, Z, Tan[1 (c+dx>]2, —Tan[l <c+dx)]2] +
2 2 2 2 2 2
(<3+2n) AppellFl[g, zfn, §+n, 3, Tan[% (c+dx”2, 7Tan[§ (c+dx)]2} +
7 5 3 9 1 2
(-3+2n) AppellF1[—, =-n, —+n, =, Tan| = (c+dx] |,
2 2 2 2 2

7Tan[§ (c+dx”2} Tan[% (c+dx)]2)2)

Problem 381: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.

dx

j(bCos[Cerx])” (A+BCos[c+dx] +CCos[c+dx]?)

Cos[c+dx]°/?

Optimal (type 5, 221 leaves, 5steps):
2C (bCos[c+dx])"sin[c+dx]
- +

d(1-2n)Cos[c+dx]3?

1 1 1
(2 (A+C(3-2n) -2An) (bCos[c+dx})“Hyper‘geometr‘icZFl[—, = (-3+2n), = (1+2n),
2 4 4

Cos[c+dx]?] Sin[c+dx] 4

/(d (1-2n) (3-2n) Cos[c+dx]*>?+/Sin[c+dx]?

(-1+2n), 1 (3+2n), Cos[c+dx]?|
4
2

3

(2 B (bCos[c+dx])"Hypergeometric2Fl|

N [
|

Sin[c+dx]

/(d(l—Zn)\/Cos[Cerx] Sinfc+dx]
Result (type 6, 14740 leaves):

-||6Cos[c+dx]™" (bCos[c+dx])"

1 £+n 1 £+n .
“BCos[c+dx]z COS[Z(CerX)}7EJLBCOS[C+dX]Z Sin[2 (c+dx) ]|+
2

Sec[c+dx]?

ACos[c+dx]i’+”+ECCos[c+dxﬁ+" Cos |2 <c+dx)]27

2

Sec[c+dx]3

11‘18Cos[c+dx]§+"Cos[3 (c+dx)]sin[2 (c+dx)] -

2

liCCOS[C+dX]§+nCOS[4 (c+dx)]sin|[2 (c+dx) | +lBCos[c+dx}§+”Sin[c+dx]

4 2

Sin[2 (c+dx) ]+ ACos[c+dx]§+"+lCCos[c+dx]§+n] Sin|2 (c+dx”2+
2

§+”+EBCos[c+dx]§+nCos{3 (c+dx)]+

Cos[2 (c+dx) | A

1
—CCos[c+dx]
4

1 1
2 2

1 +Nn 1 +Nn .
—CCos[c+dx]z="Cos[4 (c+dx) |+ —iBCos[c+dx]="Sin[c+dx] +

4 2
1JiBCos[c+dx};’+"Sin[3 (c+dx)] +leCos[c+dx]§+"Sin[4 (c+dx)]]|+
2 4
Sin[2 (c+dx) ] 711CCos[c+dx]§+"+EBCos[c+dx}§+”Sin[3 (c+dx)]+
4 2
1CCos[c+dx}%+"Sin[4(c+dx)] )JTan[l(c+dx)]
4 2
1 2 lm
1-Tan[; (c+dx)]7|? 11 1 3 1 2
([AAppellFl[, ~-n, —+n, =, Tan[ (c+dx)] ,
1+Tan[i(c+dx”2 2 2 2 2 2
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_Tan[i (c+dx)]2} —1+Tan[% (c+dx”2)2)/
s i—n, 1+nJ i, Tan[1 (c+dx)]2, —Tan[i (c+dx”2} +

(—BAppellFl[
2 2 2

N |

“n, =+n, =, Tan[l (c+dx”2, —Tan[l <c+dx)]2} +

3 1
(<1+2n> AppellF1| =, ~

272 2 2 2 2
3
2

(-1+2n) AppellF1[—, é7n, ~in, E, Tan[1 (c+dx)]2, 7Tan[1 (c+dx)]2]
2 2 2 2

, l—n, —+n, E, Tan[1 (c+dx”2,
2

—Tan[l (c+dx)]2} (—1+Tan[% (c+dx”2)2J/

Tan{l (c+dx)}2) - (BAppellFl[

2

1 1 1 3 1 2 1 2
(—3Appe11F1[—, —-n, —+n, =, Tan[ = (c+dx)]", -Tan[ = (c+dx) ]| +
2 2 2 2 2 2
(<1+2n) AppellFl{%, %—n, §+n, z, Tan[% (c+dxH2, —Tan[% <c+dx)]2} +
(-1+2n) AppellFl[%, %—n, §+n, 2, Tan[% (c+dx)]2, —Tan{% (c+dx)]2]

1 2 1 1 1 3 1 2
Tan[ = (c+dx) | )+ (CAppellFl[—, —-n, —+n, =, Tan[ = (c+dx) ]|,
2 2 2 2 2 2

_tan[ S (crdx)]’] (_1+Tan[1 (c+dx)}2)2)/

2 2

1 1 1 3 1 2 1 2
(73AppellF1[f, ~-n, —+n, =, Tan[ = (c+dx)] , ~Tan| = (c+dx)} |+
2 2 2 2 2 2
(<1+2n)AppellF1[§,§—n,§+n, g, Tan[i(c+dx”2,—Tan[%<c+dx)]2}+
(—1+2n)AppellF1[§,z—n,£+n, E, Tan[%(c+dx)]2, —Tan[%(Cerx)]z]
1 2 1 3 1 3 1 2
Tan|~ (c+dx” )+ (4AAppellF1[f, ~-n, —+n, =, Tan|[ = (c+dx)] ,
2 2 2 2 2 2
—Tan[l(c+dx)]2} (—1+Tan[l(c+dx”2) /
2 2
(73Appe11F1[1,ifn,1+n, i, Tan[l(c+dx)]2, 7Tan[l(c+dx”2}+
2 2 2 2 2 2
3 3 3 5 1 2 1 2
1+2n) AppellFl|[=, =-n, Z+n, >, Tan| = d , —Tan| = d
(( +2n) Appe [2 A n 2+n A an[z(c+ x) | an[2<c+ x) ]+
3 5 1 5 1 2 1 2
~3+2n) AppellfF1[ =, > -n, =+n, 2, Tan[= (c+dx)]", -Tan[= (c+d
(-3+2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]

Tan[% (c+dx”2) - (ZBAppellFl[i, z—n, §+n, S Ta"[% (“dX)]z’
_Tan[i (c+dx)]2} (—1+Tan[§ (c+dx”2) /

1 3 1 3 1 2 1 2
~3AppellF1[=, = -n, ~+n, =, Tan[= (c+dx)]", -Tan[ = (c+d
( ppe [2 A n 2+n A an[z(c+ x)] an[z(c+ x” |+
3 3 3 5 1 2 1 2
1+2n) AppellF1[ =, Z-n, Z4n, >, Tan[= (c+dx)]|", -Tan[ = (c+d
(( +2n) Appe [2 A n 2+n » an[z(c+ x” an[2<c+ x)] |+
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3
(-3+2n) AppellF1[=, =-n, —+n, =, Tan|[= (c+dx] ],
2 2 2 2 2
1 1 2
—Tan[;(c+dx>] ] Tan[g(c+dx 171+
(4AAppe11F1[%, z—n, %+n, S’ Tan[% (c+dx)], —Tan[i (c+dx)] })/
1 5 1 3 1 2 1 2
(—BAppellFl =, =-n, —+n, =, Tan[f(c+dx)] s —Tan[f (c+dx)} }+
2 2 2 2 2
(<1+2n)AppellF1[§,3—n,§+n, g, Tan[%(c+dx”2,—Tan[§<c+dx)]2}+
3 7 1 5 1 2 1 2
~5+2n) AppellF1[ =, ~-n, Z+n, >, Tan[= (c+dx)]°, -Tan[ = (c+d
(-5+2n) Appe [2 , n 2+n 5 an[z(c+ x)] an[z(c+ x)] ]]

Tan[l (c+dx”2)J / d (1—Tan[1 (c+dx)]2 ’

2

1 1 2 1 2
- 4185ec[—(c+dx)] Tan[—(c+dx”
(1—Tan{i(c+dx”2) 2 2
17Tan[l(c+dx)]2 2" 1 1 1 3
2 [(AAppellFl[—, Z-n, =+n, &,
1+Tan[§(c+dx)]2 2 2 2 2

2

/

Tan[% (c+dx)]2, —Tan[% (c+dx)]2] —1+Tan[§ (c+dx”2]

1 1 1 3 1 2 1 2
[—3Appe11F1[f, ~-n, —+n, —, Tan[f (c+dx” , —Tan[f <c+dx)] ]+
2 2 2 2 2 2
[(1+2n) AppellFl[g, %—n, §+n, 3, Tan[% <c+dx)]2, —Tan[% (c+dx”2] +
3 3 1 5 1 2
(—1+2n)AppellF1[f, ~-n, —+n, =, Tan[ = (c+dx)] s
2 2 2 2 2
—Tan[1 (c+dx)]2] Tan[1 (c+dx>]2] - {BAppellFl[l, E—n, 1+n, i,
2 2 2 2 2 2
2
Tan[1 (c+dx)]2, —Tan[l (c+dx)]2] (—1+Tan[1 (c+dx”2] /
2 2 2
[—BAppellFl[l, l—n, l+n, i, Tan[l (c+dxH2, —Tan[l <c+dx)]2] +
2 2 2 2 2
[(1+2n) AppellFl[%, %—n, §+n, 2, Tan[% <c+dx)]2, —Tan{% (c+dx”2] +
(-1+2n) AppellFl[i, i—n, l+n, 5, Tan{1 (c+dx)]2,
2 2 2 2 2
—Tan[l (c+dx)]2] Tan[1 (c+dx>]2] + [CAppellFl[l, l—n, 1+n, i:
2 2 2 2 2 2

Tan[i (c+dx>]2, —Tan[% (c+dx)]2] [—1+Tan[§ (c+dx”2]2]/
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(c+dx”2, -Tan| <c+dx)]2] +

N |

1 1 3 1
[—BAppellFl{f, —-n, —+n, —, Tan[f
2 2 2 2

>

2

1 3 1 2 1 2
- , Tan[= (c+dx)], ~Tan[= (c+d
A A an[2<c+ x) | an[z(c+ x) 7]+
3 3 1 5 1 2
(—1+2n)Appe11F1[—, ~-n, —+n, =, Tan[ = (c+dx)] s
2 2 2 2 2
1 2 1 2 1 3 1
_Tanl = d T — d 4 AAppellFl|—, —-n, —+n,
an[z(c+ x)]7] an[z(c+ x) | ]+( ppe [2 A n 2+n
3 1 2 1 2 1 2
=T = d , =T — d -1+T — d /
A an[2 (c+dx)] an[2 (c+dx)] }( + an[2 (c+dx)] ])
1 3 1 3 1 2 1 2
~3pppellF1[=, Z-n, =+n, =, Tan|[ = d , —Tan[= d
[ ppe [2 A n 2+n A an[z(c+ x) | an[2<c+ x) 7]+
3 3 3 5 1 2 1 2
1+2n) AppellF1[=, Z-n, Z4n, 2, Tan|[= (c+d , —Tan|[= (c+d
[( +2n) Appe [2 A n 2+n A an[2<c+ x) | an[z(c+ x) 7]+
3 5 1 5 1 2
(-3+2n) AppellF1[=, =-n, —+n, =, Tan|~ (c+dx) ],
2 2 2 2 2
1 2 1 2 1 3 1
~Tan| = (c+dx)] || Tan[ = (c+dx ] ]— (ZBAppellFl[f, =~-n, —+n,
2 2 2 2 2
3 1 2 1 2 1 2
2 Tan[= (c+dx) ], -Tan[= (c+d ~1+Tan[= (c+d /
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Problem 382: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.
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2 1 1 2) -2 1 B
—Tan[~ (c+dx) | (1—Tan[— (c+dx)] ]
15 2 2 1+Tan[l(c+dxﬂ2
2
[(45 (A+B+C)
{—1 —l+n)AppellF1[i, Z—n,l+n, E, Tan[l(c+dx)]2,—Tan[—(c+dx)}2}
3 2 2 2 2 2 2
1 2 1 1 3 9 1 5
Sec[~ (c+dx) | Tan[—(c+dx)]+—(——n)AppellFl[—,——n,——+n, =,
2 2 3 2 2 2 2
2 2 1 2 1
Tan[= (c+dx) |, -Tan[ = (c+dx) | }Sec[;(c+dx” Tan[ = (c+dx) | ]/
[BAppellFl[l,Z—n,—l+n, i, Tan[l(c+dx”2,—Tan[l<c+dx)]2]+
2 2 2 2 2 2
3 7 1 5 1 2 1 2
1-2n) AppellF1[=, ~-n, ~+n, >, Tan[= (c+dx)]°, -Tan[ = (c+d
[( n) Appe [2 , n 2+n ) an[2 (c+dx)] an[2 (c+dx)]7] +

3 9 1 5 1 2 1 2
7-2n) AppellF1[ =, = -n, -~ +n, >, Tan[~ (c+dx)]", -Tan[= (c+d
( n) Appe [2 , n 2+n , an[z(c+ XH an[z(c+ XH})

)

1 2 3 7 1
Tan[ = (c+dx) | ]+ [50 (A-C) AppellF1[=, —-n, - = +n,
2 2 2 2

Tan[% (c+dx)]2, —Tan[% (c+dx)]2] Sec[% (c+dx)]2Tan i(c+dx”)/

— N w

3 7 1 5 1 2 1 2
5AppellFi[=, =~ -n, -=+n, >, Tan[= (c+dx)]", -Tan[~ (c+d
[ ppe [2 " n 2+n X an[z(c+ x) | an[z(c+ x) 7]+
5 7 1 7 1 2 1 2
1-2n) AppellfF1[>, ~-n, =+n, =, Tan[~ (c+dx)]", -Tan[~ (c+d
[( n) Appe [2 , n 2+n " an[2<c+ x) | an[z(c+ x) 7]+
5 9 1 7 1 2 1 2
7-2n) AppellfF1[>, = -n, -~ +n, =, Tan[= (c+dx)]", -Tan[ = (c+d
( n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ XH})
Tan[l(c+dx)]2]+[5@ (A-C) Tan[l(CerxH2
2 2
[73 7l+n)AppellF1[E, an,lJrn, Z, Tan[—(c+dx)]2, 7Tan[l(c+dx”2}
5 2 2 2 2 2 2 2
1 2 1 3 5 9 1 7
Sec[~ (c+dx) | Tan[—(c+dx)]+—(—7n)AppellF1[—,—7n,7—+n, -,
2 2 5 2 2 2 2
Tan[ = (c+dx) | ,—Tan[—(c+dx”2} Sec[—(c+dxH2Tan[—(c+dx)] ]/
3 1 5 1 2 1 2
5AppellF1[ =, ~-n, -~ +n, >, Tan[= (c+dx)]", -Tan[ = (c+d
[ ppe [2 5 n 2+n A an[z(c+ x) | an[z(c+ x) 7]+

[(l—Zn) AppellFl[g, z—n, §+n, %, Tan[% (c+dx)]2, —Tan[% (c+dx”2] +

(7-2n) AppellFl[z, z—n, —§+n, 2, Tan{% (c+dx”2, —Tan[% (c+dx”2})
1 2 5 7 1 7
Tan|[ = (c+dXx) | J— [42 (A-B+C) AppellF1[ =, —-n, - —+n, —,
2 2 2 2 2
Tan[l (c+dx)]2, —Tan{1 (c+dx)]2] Sec[1 (c+dx)]2Tan[1 (c+dx)}3]/
2 2 2 2
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5 7 1 7 1 2 1 2
[—7Appe11F1[—, —-n, -—+n, =, Tan[= (c+dx) |, -Tan[= (c+dx)]| ] +
2 2 2 2 2 2
[(—1+2n) AppellFl{Z %—n, %+n, 3, Tan[% (c+dx”2, —Tan[% (c+dx)]2} +

7 9 9 1 2
(-7+2n) AppellF1[—, =-n, -=+n, =, Tan[ = (c+dx) ]|,
2 2 2 2 2

]

—Tan[l(c+dx)] ]]Tan[l(c+dx) 2] [21 (A—B+C) Tan[l(c+dx)]4
2 2
[—E —E+n)AppellF1[Z z—n,1+n, g, Tan[l(c+dx)]2, —Tan[l(c+dx”2}
7 2 2 2 2 2 2 2
1 2 1 5 /7 7 9 1 9
Sec[*(c+dx)] Tan[f(c+dx)]+f( )AppellFl[f ~-n,-=+n, =,
2 2 7 \2 2 2 2 2
Tan[l(c+dx)}2,7Tan[1(c+dx”2} Sec[l(c+dx”2Tan[1(c+dx)] ]/
2 2 2 2
[77Appe11F1[E,an,fl+n, Z, Tan[l(c+dx)]2, 7Tan[l(c+dx”2]+
2 2 2 2 2 2
7 7 1 9 1 2 1 2
~1+2n) AppellF1[=, =-n, Z+n, =, Tan[= (c+dx)]", -Tan[ = (c+d
[( +2n) Appe [2 A n 2+n A an[z(c+ x) | an[z(c+ x) |7+
7 9 1 9 1 2
(-7+2n) AppellF1[—, =-n, -=+n, =, Tan[ = (c+dx) ]|,
2 2 2 2 2
1 1 2
—Tan[g(c+dx)]] Tan[2 (c+dx)]|"| -
1 7 1 3 1 2 1 2
45 (A+B+C) AppellF1[=, Z-n, -=+n, =, Tan[= (c+d , —Tan[= d
( (A+B+C) Appe [2 5 n 2+n A an[2 (c+dx)] an[2 (c+dx)]7]
3 7 1 5 1 2 1 2
1-2n) AppellF1[=, = n, =+n, >, Tan[= (c+dx)]*, ~Tan[= (c+d
[(( n) Appe [2 5 n 2+n A an[z(c+ x) | an[2<c+ x) 7]+
(7—2n)AppellF1[E g—n,—l+n, E,Tan[l(c+dx”2,
2 2 2 2 2
1 2 1 2 1 1 1
“Tan[= (c+d Sec[= (c+dx)]*Tan[= (c+dx)]+3[-= [ =
an[z(c+ x)]7] ec[z(c+ x) | an[z(c+ x) ] + ( 3[ 2Jrn]
3 7 1 5 1 2 1 2
AppellF1[=, “-n, =+n, >, Tan[= (c+dx)]°, -Tan[ = (c+d
ppe [2 " n 2+n ) an[z(c+ x) | an[z(c+ x)]7]
1 2 1 1 /7 3 9 1 5
Sec[~ (c+dx) | Tan[—(c+dx”+—(—7n]AppellF1[—,—7n,7—+n, =,
2 2 312 2 2 2 2
Tan[ = (c+dx) | ,—Tan[—<c+dx)]2]5ec[—(c+dx)]2Tan[—(c+dx”)+

1 2 3 /1 5 7 3 7
Tan[ = (c+dx) | ((1—2n) [——(—+n AppellF1[ =, —-n, =+n, —,
2 512 2 2 2 2
Tan[l(c+dx)]2,—Tan{l(c+dx”2]5ec{l(c+dxH2Tan[
2 2 2
1<c+dx)]+i(f ]AppellFl[E f—n,l+n, -, Tan[l(c+dx>] ,
2 5 2 2 2 2
1 1 1
—Tan[f(c+dx)} }Sec[;(CerxH Tan[g(c+dx)] +
2

3 1 5 9 1 7 1 2
(7-2n) (— (— ]AppellFl[f ~-n, = +n, *,Tan[*(CerX)} B
5 2 2 2 2 2 2
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—Tan[l (c+dxH2} Sec[l (c+dxH2Tan[l (c+dx)]+

2 2 2
3 /(9 5 11 1 7 1 2
- (f—n] AppellFl[ =, —-n, - =+n, —, Tan[f (c+dx)],
512 2 2 2 2 2
—Tan[l(c+dx)}2} Sec[l(c+dx” Tan[ = (c+dX) ))]/
2 2
[BAppellFl[1 Z—n,—£+n, E‘,Tan[l(cmxﬂ2 —Tan[ <c+dx)] +
2 2 2 2 2
3 7 1 5 1 2 2
1-2n) AppellF1[>, Z—-n, Z+n, 2, Tan[= (c+d T d
(< n) ppe [2 " n 2+n A an[z(c+ XH an[2<c+ x)]}+

9 1 5 1 2
(7—2n>AppellF1[ —-n, -—+n, f,Tan[f(c+dx)] ,
2 2

2 2
,Tan[f(c+dx> 2} Tan[%(CerxHZ -

5

7 1 1 2
(50 (A-C) AppellFi[ =, ;—n, —;+n, >’ Tan[; (c+dx)]", -Tan|

<c+dx)]2]

N |

Tan{% (c:+dx”2

5 7 1 7 1 2 1 2
1-2n) AppellfF1[>, ~-n, = +n, =, Tan[= (c+dx)]°, -Tan[ = (c+d
[(( n) ppe [2 ) n +n 5 an[z(c+ XH an[2<c+ x)]]+
5 9 1 7 1 2
(7—2n)AppellF1[f =~ -n, -=+n, *,Tan[*(CerX)} ,
2 2 2 2 2
1 2 1 2 1 3 1
~Tan[= (c+d Sec[= (c+dx) ] Tan[= (c+d s|-2[-=
an[z(c+ x)]7] ec[z(c+ x) | an[z(c+ x) ]+ ( 5[ 2+n]
5 7 1 7 1 2 1 2
AppellfF1[>, ~-n, =+n, =, Tan[= (c+dx)]°, -Tan[= (c+d
ppe [2 A n 2+n A an[z(c+ x) | an[z(c+ x)]7]
1 2 1 3 (7 5 9 1 7
Sec[~ (c+dx) | Tan[—(c+dx”+—(——n] AppellFl[ =, =-n, -~ +n, —,
2 2 5 1\2 2 2 2 2
Tan[l(c+dx”2,—Tan[l(c+dx)]2]5ec[l(c+dx)]2Tan[l(c+dx”)+
2 2 2 2
2 7 7 3 9
Tan[f(c+dx” ((l—Zn) (—7(7+n AppellFl[—, —-n, =+n, —,
2 2 2 2

1
(7-2n) (—— (-— ]AppellFl[
7 2 2
—Tan[l(c+dx”2} Sec[—(c+dx”2Tan[l(c+dx)]+
2 2 2
9 7 11 1 9 1 2
- (f—n] AppellFl{;, —-n,-—+n, =, Tan[— (c+dx) ],
2

it feoanPrnt oo/

—Tan[i (c+dx)}2} Sec[i (c+dxH2Tan[§ (c+dx) |
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[BAppellFl[i, Z—n, —l+n, E, Tan[1 (c+dx”2, —Tan[l (c+dx)]2] +
2 2 2

2 2 2
((1—2n) AppellFl[z, %—n, %+n, g, Tan[% (c+dx”2, —Tan[% (c+dx)]2} +
5 9 1 7 1 2
- - -, = y T - k)
(7-2n) AppellF1|—, n +n Tan|[ = (c+dXx) |
2 2 2 2

] Tan{% (c+dx”2 2+

[E— N
N

1
-Tan|— (c+dx
[~ (evax)

5 1 7 1 2
(21 (A-B+C) AppellF1[ =, —-n, -—+n, —, Tan[ = (c+dx) ],
2 2 2 2 2
—Tan[l(c+dxH2]Tan{l(c+dxH4
2 2
7 7 1 1
“1+2n) AppellF1[ =, = n, =+n, =, Tan[= (c+dx)]*, ~Tan[= (c+d
[(( +2n) Appe [2 5 n 2+n an[z(c+ x) | an[= (c+dx)]] +
7 9 1 9
(-7+2n) AppellF1[—, =-n, -=+n, =, Tan[ = (c+dx) |,
2 2 2 2
1 2 1 2 5 1
_Tan|[= d S — d Tan| — d -7 |-—|-—
an[2 (c+dx)]7] ec[2 (c+dx) ] Tan[ = (c+dx)] ( 7[ 2Jrn]
7 7 1 9 1 2 1 2
AppellF1[ =, ~-n, =+n, =, Tan[= (c+dx)]°, -Tan[ = (c+d
ppe [2 A n 2+n X an[z(c+ x) | an[z(c+ x)]7]
1 2 1 5 /(7 7 9 1 9
Sec[~ (c+dx) | Tan[—(c+dx”+—(—7n]AppellF1[—,—7n,7—+n, s
2 2 7 \2 2 2 2 2
1 2 1 2 1 2 1
Tan[ = (c+dx) | ,—Tan[;(c+dx)] ]Sec[;(c+dx)] Tan[;(c+dx” +
2
1 2 7 (1 9 7 3
Tan[ = (c+dx) | ((—1+2n) (——[—+n) AppellFl[ =, —-n, —+n,
2 9 \2 2 2 2
11 1 2 1 2 1 2
=, Tan[= (c+dx)]’, -Tan[= (c+d sec[= (c+dx)]’T
A an[z(c+ x) | an[z(c+ x)]7] ec[z(c+ x) | Tan|
1 7 (7 9 9 1 11 1 2
7(c+dx)]+7( ]AppellFl[f ~-n, —+n, f,Tan[f(c+dx)] ,
2 9 \2 2 2 2 2 2
—Tan[l(c+dx)} }Sec[ (c+dx”2Tan[1<c+dx)] +
2 2
9 9 1 11 1 2
(-7+2n) [—7( nJAppellFl =, >-n, = +n, —, Tan[f(c+dx” B
2 2 2 2 2
—Tan[l(c+dx”2} Sec[l(c+dxH2Tan[1<c+dx)]+
2 2 2
7 (9 9 11 1 11 1 2
—(——n] AppellF1[=, ——-n, -~ +n, —, Tan[ = (c+dx) ],
9 \2 2 2 2 2 2
—Tan[l(c+dx”2}5ec[l(c+dx” Tan[ = (c+dx) | )]/
2 2 2
5 7 1 7 1 2
~7AppellF1[>, ~-n, -~ +n, =, Tan[= (c+dx)]", -Tan[ = (c+d
[ ppe [2 X n 2+n X an|[ = (c+dx) | an[= (c+dx)]] +
7 7 1 9 1 2 1 2
~1+2n) AppellF1[ =, =-n, =+n, =, Tan[~ (c+dx)]", -Tan[~ (c+d
(( +2n) Appe [2 A n 2+n A an[2<c+ x) | an[z(c+ x) 7]+
7 9 1 9
(-7+2n) AppellF1[—, =-n, -=+n, =, Tan[= (c+dx) ]|,
2 2 2 2 2
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~Tan| (c+dx>]2} Tan|

N |
N |

fevax) )]

Problem 383: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+aCos[e+Fx])"‘ (A+BCos[e+fx] +CCos[e+fx]?) dx

Optimal (type 5, 183 leaves, 4 steps):
(C-B(2+m)) (a+aCos[e+fx])"Sin[e+fx] C (a+aCos[e+fx])“'“Sin[eﬂcx}

- + +

f(l+em) (2+m) af (2+m)

1
—-m

25 (Bm(2+m) +C(1+m+m?) +A (2+3m+m?)) (1+Cos[e+fx]) 2

f (1+m) (2+m)

" . 1 1
(a+aCos[e+fx]) Hyper‘geometr‘1c2F1[f, —-m,

= (1-Cosfe+fx])]sinfe+fx]
2 2 2

)

N |

Result (type 5, 376 leaves):

1 . .

—sa-1m ifmx i (e+fx))\-2m
P 14 e (1+e )

2

rr|Cos[ (e+fx”72m (a(1+Cosfe+fx]))"

efi (e+fx) (1 L el (erFx) ) )

N R

Cet 2ef(2M ) Hypergeometric2F1[-2-m, -2m, -1-m, -e* (¢F ] 4

2+m

2Be ! (ef (1'mx) Hypergeometric2F1[-1-m, -2m, -m, -e' (¢F0)]

n
1+m

2Be! (¢F (-1'mx) Hypergeometric2F1[1-m, -2m, 2 -m, -e! (¢FX)]

4
-1+m

Ce2teif -2m X Hypergeometric2F1[2-m, -2m, 3-m, et (¢FX)]

N
-2+m

4Ae "X Hypergeometric2F1[-2m, -m, 1-m, -t (¢FX ]

+
m

2Ce *fm"xHypergeometric2F1[-2m, -m, 1-m, -e* (¢F2)]

m

Problem 384: Result unnecessarily involves imaginary or complex numbers.

J(a+aCos[c+dx])2/3 (A+BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 5, 144 leaves, 4 steps):
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3(8B-3C) (a+aCos[c+dx])2/3Sin[c+dx} 3C (a+aCos[c+dx})5/3Sin[c+dx]
+ +

40d

s i, 1 (1-Cosfc+dx])]

(40A+16B+19C) (a+aCos[c+dx])?>Hypergeometric2F1|-
272

|~ 0
-

ad
1
2
Sin[c+dx1)/ (19 25/6 g (1+Cos[c+dx])7/6)

Result (type 5, 137 leaves):

1 1 2
——3(a(1+Cos[c+dx]))?3sec[= (c+dx
L3 o e cosienax)))Fsec 2 (crax]

) Jie

1
~21i (40 A+ 16 B+ 19 C) Hypergeometric2Fl| —,
3

w N
w | b

i (c+dXx) ]

(1+Cos[c+dx] +JiSin[c+dx])2/3+

2 (40A+32B+28C+2 (8B+7C) Cos[c+dx]+5CCos[2 (c+dx)])Sin[c+dx]

Problem 385: Unable to integrate problem.

J(a+aCos[c+dx])1/3 (A+BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 5, 144 leaves, 4 steps):
3(7B-3C) (a+aCos[c+dx])¥?sin[c+dx] 3C(a+aCos[c+dx])*?>sin[c+dx]

+ +

28 d 7ad

) )

2

)

( (28A+7B+13C) (a+aCos[c+dx] )1/3 Hypergeometric2F1 |

N |
N |

(1—Cos[c+dx]”

|

Sin[C+dX})/ (14 21/ d (1+Cos[c+dx])5/6>

Result (type 8, 37 leaves):

J(a+aCos[c+dx])1/3 (A+BCos[c+dx] +CCos[c+dx]?) dx

Problem 386: Result unnecessarily involves imaginary or complex numbers.

A+BCos[c+dx] +CCos[c+dx]?
J dx

(a+aCos(c+dx])'?

Optimal (type 5, 144 leaves, 4 steps):

3(5B-3C)Sin[c+dx] 3C(a+aCos[c+dx])*’sin[c+dx]
+

N
1@d<a+aCos[c+dx})1/3 5ad

3

1 5
( (10 A- 5B +7C) Hypergeometric2F1[ ~, =,
2 6

1

=, ~(1-Cos[c+dx])]|Sin[c+dx]
27 2

(5 25/6d (1+Cosfc+dx])"* (a+aCos[c+dx})1/3)

/

Result (type 5, 105leaves):
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-31 (10A—5B+7C)

, 1 2
Hypergeometric2F1[ =, =

3 3
3(5B-C+2CCos[c+dx])

)

, —et (99 (14 Cos[c+dx] +iSin[c+dx])??+

Sin[c+dx]

/(10d (a (1+Cos[c+dx]))1/3)

Problem 387: Unable to integrate problem.

JA+BCos[c+dx] +CCos[c+dx]?

(a+aCos(c+dx])??

dx

Optimal (type 5, 144 leaves, 4 steps):

3(A-B+C)Sin[c+dx] 3C(a+aCos[c+dx])"?Sin[c+dx]
+

d(a+aCos[c+dx])*? 4ad

( (4A-8B+7C) (a+aCos[c+dx] )1/3 Hypergeometric2F1 |

) ) J

|
N |

1
- — 1-Cos[c+dx

s [1-Cosicadx]) ]
Sin[c+dx]

/(2 216 2 (1+Cos[c+dx}>5/6)

Result (type 8, 37 leaves):
JA+BCos[c+dx] +CCos[c+dx]?

(a+aCos[c+dx])2/3

dx

Problem 388: Result more than twice size of optimal antiderivative.

J(a+bCos[c+dx])2/3 (A+BCos[c+dx] +CCos[c+dx]?) dx

Optimal (type 6, 290 leaves, 8 steps):
3C(a+bCos[c+dx])>?sin[c+dx]
8bd

+

b(1-C d
((a+b) (8b3—3aC)Appe11F1[l, > ( os[c+ x})
2

1
, —(1-Cos[c+dx]),
2

]

2/3
] '

a+b

a+bCos[c+dx]

3
(a+bCos[c+dx])2/3sin[c+dx}J/ (4\Eb2d\/1+Cos[c+dx]

a+b

(8Ab?-8abB+3a’C+5b2C) AppellFl] —, 1, - (1-Cos[c+dx]),
2

/

b (1-Cos[c+dx])

| (a+bCos[c+dx])*?sin[c+dx]

2/3)

a+b

a+bCos[c+dx
{4\/2 b2d+/1+Cos[c+dx] - [c+dx]
a+b

Result (type 6, 1607 leaves):
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1 5 a+bCos[c+dx] a+bCos[c+dx]
Jg) g:f s y - a
[1-2)b 120

)

1
- ——3aAAppellF1]
2bd

w [N
N R

-b-bCos[c+dx] b-bCos[c+dx]

(a+bCos[c+dx])??Csclc+dx] -

a-b a+b
1 2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
——3BAppellFl|[—, =, =, =, - s -
5d 3 2 2 3 (1_§)b (_1_i)b
b b
-b-bCos[c+dx] b-bCos[c+dx] 2/3
(a+bCos[c+dx])*?Csclc+dx] -
a-b a+b
2 1 5 a+bCos[c+dx] a+bCos[c+dx]
57aCAppellF1[—, 5 Ty Ty - > - ]
80bd 3 2 2 3 (1—§)b (—l—i)b
b b
-b-bCos[c+dx] b-bCos[c+dx] 23
(a+bCos[c+dx])*?Csclc+dx] +
a-b a+b
1 1 2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
=Ab | ——3aAppellFl|—, =, =, =, - , -
d 2b2 32 2 3 (1_é)b (_1_§)b
b b
-b-bCos[c+dx] b-bCos[c+dx] (a+bCos[c+dx})2/3Csc[c+dx]—
a-b a+b
1 5 1 1 38 a+bCos[c+dx] a+bCos[c+dx]
73AppellF1[f, I y ~
5 b? 3 2 2 3 (1,g)b (7173)b
b b
-b-bCos[c+dx] b-bCos[c+dx] (a+bCos[c+dx})5/3Csc[c+dx] .
a-b a+b
1 1 2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
—2aB | ——3aAppellFl|[—, =, =, =, - , -
5d 2 b? 32 2 3 (1_a)b (—1—3)b
b b
-b-bCos[c+dx] b-bCos[c+dx] (a+bCos[c+dx})2/3Csc[c+dx]7
a-b a+b
1 5 1 1 8 a+bCos[c+dx] a+bCos[c+dx]
73Appe11F1[7.’ IR > -
5 b2 3 2 2 3 (1,a)b (7173)b
b b

-b-bCos[c+dx] b-bCos[c+dx]
a-b a+b

(a+bCos[c+dx])*?Csclc+dx] |-

) 1 2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
3a°C 73aAppellF1[f, —, Ty T - y -
S T L

20bd
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-b-bCos[c+dx] b-bCos[c+dx]

(a+bCos[c+dx])*?Csclc+dx] -

a-b a+b
1 5 1 1 38 a+bCos[c+dx] a+bCos[c+dx]
—3 APDEllFl{—, Ty T T T y ~
5 b2 32 2 3 (1_ﬁ)b (_1_9)b
b b
-b-bCos[c+dx] b-bCos[c+dx] (a+bCos[c+dx})5/3Csc[c+dx] .
a-b a+b

1 1 2 1 1 5 a+bCos[c+dx] a+bCos[c+dx]
—5bC 73aAppellF1[f, —, - -

8d 2 b2 372727 3’ (1,§)b ’ (717§)b

-b-bCos[c+dx] b-bCos[c+dx]

(a+bCos[c+dx])??Csclc+dx] -

a-b a+b
1 5 1 1 38 a+bCos[c+dx] a+bCos[c+dx]
—3 APPEIlFl[_, T T T~ >~
5 b? 32 2 3 (1_a)b (_1_a)b
b b
-b-bCos[c+dx] b-bCos[c+dx] @+bCOQC+dxHSBCx[c+dﬂ .
a-b a+b

20b

d

(a+bCos[c+dx])?? (3(4"3*“) Sinfexdx] ics:'m[z (c+dx)])

Problem 389: Result more than twice size of optimal antiderivative.

J(a+bCos[c+dx])1/3 (A+BCos[c+dx] +CCos[c+dx]?) dx
Optimal (type 6, 290 leaves, 8 steps):

3C (a+bCos[c+dx])*?sin[c+dx]
7bd

+

b (1-Cos[c+dx])

B )

(\/? (a+b) (7bB-3ac) AppellFl[l, i
2

4
2 3

N |

(1-Cos[c+dx]),

Nl w

a+b

a+bCos[c+dx
(a+bCos[c+dx])1/3Sin[c+dx} : [c+dx]

/(7b2d\/1+Cos[c+dx]

1/3
] .

a+b

=

1 3
, =, =, = (17Cos[c+dx}),

/

1
(\/2 (7Ab?-7abB+3a’C+4b>C) AppellFl] -,
2

N |
N

b (1-Cos[c+dx])

| (a+bCos[c+dx])*?sin[c+dx]

1/3]

a+b

a+bCos[c+dx]

[7b2d\/1+Cos[c+dx1

a+b

| 169
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Result (type 6, 1597 leaves):

1 1 1 1 4 a+bCos[c+dx] a+bCosfc+dx]
_—3aAAppellF1[*, —s T T - >~ }
bd 3°'2 2 3 (1,a)b (717§)b

b b

-b-bCos[c+dx] b-bCos[c+dx]

(a+bCos[c+dx])?Csclc+dx] -

a-b a+b
1 11 1 4 a+bCos[c+dx] a+bCos[c+dx]
——3BAppellFl][~, =, =, —, - s - ]
ad 372 23 (1,a)b (7175)b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCos[c+dx])*?Csclc+dx] -
a-b a+b
1 1 1 4 a+bCos[c+dx] a+bCos[c+dx]
39aCAppellFl][—, =, =, —, - , -
28bd 372 2 3 (1_a)b (-1-é)b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCosfc+dx])*?Csclc+dx] +
a-b a+b
1 1 1 1 1 4 a+bCos[c+dx] a+bCos[c+dx]
=Ab|-—3aAppellFl|[ =, =, =, —, - s ]
d b2 32 2 3 (1_3)b (_1_a)b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCos[c+dx])?Csclc+dx] -
a-b a+b
1 4 1 1 7 a+bCosfc+dx] a+bCos[c+dx]
——3AppellFl[—, =, =, —, - , -
4 b? 3.2 2 3 (1,a)b (,173)b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCos[c+dx])*?Csclc+dx] |+
a-b a+b
1 1 1 1 1 4 a+bCos[c+dx] a+bCos[c+dx]
—aB f3aAppe11F1[*, T T T~ > -
ad b2 372727 3 (1,§)b (717§)b

-b-bCos[c+dXx] b-bCos[c+dx]

(a+bCos[c+dx])¥?Csclc+dx] -
a-b a+b

a+bCosc+dx] a+bCos[c+dx]
, -

e

1
——3 AppellF1]|
4 b?

) )

w b

1
2

N |

7
J 3)

-b-bCos[c+dx] b-bCos[c+dx]

(a+bCos[c+dx])*?Csclc+dx]| -
a-b a+b



Mathematica 11.3 Integration Test Results for 4.2.4.1 (a+b cos)”~m (A+B cos+C cos™2).nb | 171

1 ) 1 1 1 1 4 a+bCos[c+dx] a+bCos[c+dx]
3a2C |—3aAppellFi[~, =, =, —, - , -
28bd b2 37272 3 (1-é)b (-1-i)b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCos[c+dx])¥?Csclc+dx] -
a-b a+b
1 4 1 1 7 a+bCos[c+dx] a+bCos[c+dx]
—3 AppellFl[f) IR > =
42 372 2 3 (1,a)b (7173>b
b b
-b-bCos[c+dx b-bCos[c+dx
[c+dx] [c+dx] (a+bCos[c+dx])*?Csclc+dx] |+
a-b a+b
1 1 11 1 4 a+bCos[c+dx] a+bCos[c+dx]
—4bC | —3aAppellFl[~, =, =, —, - , - ]
7d b2 372 2 3 (17@)b (717§)b
b b

-b-bCos[c+dXx] b-bCos[c+dx]

a-b a+b

1/3

(a+bCos[c+dx])"?Csclc+dx] -

a+bCos[c+dx] a+bCos[c+dx]

7
N e L

-b-bCos[c+dx] b-bCos[c+dx]

B )

1
——3 AppellF1|
4 b?

w b
N R
N |

(a+bCos[c+dx])*?

Csclc+dx]| +
a-b a+b

(a+bCos[c+dx])*? (3(“’3“";;;1“[“"” + iCSin[Z (c+dx)])

d

Problem 392: Unable to integrate problem.

J(a+bCos[e+fx])m (A+ (A+C) Cos[e+fx]+CCos[e+fx]?) dx

Optimal (type 6, 215leaves, 7 steps):
3 3 1 b (1-Cos[e+fx])

1
4~/2 CAppellF1[~, - =, -m, =, = (1-Cosfe+fx]),
2 2 2 2 a+b

/(f\/1+Cos[e+-Fx] )+

-m
Sin[e + f x]

a+bCosfe+fx]

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

a+b
b(1-C f
(zﬁ(A—c) AppellFl[l,-l,—m, i, 1(1-Cos[e+1=x]), ( osler X”]
20 2 202 a+b
a+bCos[e+fx]\™

(a+bCos[e+-Fx])m( Sinfe + f x] /(f\/1+Cos[e+Fx1>

a+b

Result (type 8, 37 leaves):
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J(a+bCos[e+-Fx])m (A+ (A+C) Cos[e+fx] +CCos[e+fx]?) dx

Problem 393: Result more than twice size of optimal antiderivative.

J(a+bCos[e+-Fx])"' (A+BCos[e+fx] +CCos[e+fx]?) dx

Optimal (type 6, 303 leaves, 8 steps):
C(a+bCos[e+Ffx])""sin[e+fx]

b'F(2+m)
(\/2 (a+b) (aC—bB(2+m))AppellF1[1, l,—l—m, E, l(1—Cos[e+1‘x]),
2 2 2 2
b(1-C f -
( osler X])} (a+bCos[e+-Fx])"'(aercos[eJer] mSin[e+-Fx}/
a+b a+b

(bzf (2+m) V1+Cosle+Fx] )+ V2 (a2C+b>C (1+m) +Ab? (24m) -abB (2+m))

1 1 31 b (1-Cos[e+fx])
AppellFi[ =, —, -m, =, — (1-Cos[e+fXx]),
2 2 2 2 a+b

-’ /(bzf(2+m)\/1+Cos[e+fx])

| (a+bCosfe+fx])"

(a+bCos[e+fx} Sinfe s fx]

a+b

Result (type 6, 16189 leaves):

1
6 (a+b) (A (a+bCos[e+fx})"‘+;C (a+bCos[e+fx])"+

1
BCos[e + f x] <a+bCos[e+Fx1>m+;C (a+bCosle+fx])"Cos|2 (e+fx)])

m

b—bTan[% (e+fx)]2

1 1 3
Tan[; (e+fx)] |a+ AAPPellFl[? 1+m, -m, e

1+Tan[% (e+-FxH2

R (a—b)Tan[%(eﬂcx)]2

—Tan[§<e+fx)] - e ][1+Tan[§(e+fx”2]2]/

(a-b) Tan[i (e+fx>]2

(e+-Fx>]2, -

N |

]+2

1 3
[3 (a+b) AppellFl[;, 1+m, —m, iy ~Tan|

a+b

5 (a—b)Tan[%(eﬁ:x)]z
(e+fx)]", - . | -

N |

3 5
[(a—b) mAppellF1|[ =, 1+m, 1-m, =, -Tan|
2 2

(a+b) (1+m) AppellFl[z, 2+m, —m, 3, -Tan]| (e+-Fx)]2,

N |



Mathematica 11.3 Integration Test Results for 4.2.4.1 (a+b cos)”~m (A+B cos+C cos™2).nb | 173

(a-b) Tan[i (e+1°x”2

- ]

Tan[1 (e+1¢x”2
a+b

2

(a-b) Tan[i (eJr-I:xH2

1 3 1
BAppe11F1[£,1+m, -m, S’ —Tan[;(eJrFx” , - N
a +

]

1 2)2
(1+Tan[;(e+fx)] ) /
[3 (a+b) AppellFl[i, 1+m, -m, S, —Tan[i (e+fx>]2’ ) (a-b) Tana[+§b(e+fx>]2] .

(a—b) Tan[% (e+-Fx)]2

} ,

3 5 1 2
{(ab) mAppellFl[ =, 1+m, 1-m, =, -Tan[ = (e+~Fx)] , -
2 2 2 a+b

(a+b) (1+m) AppellFl[i, 2+m, -m, E, —Tan{l (e+Fx)]2,
2 2 2
(a-b) Tan[i (e+-FxH2

+

Tan[1 (e+fx)}2

a+b 2

(a-b) Tan[% (e+-FxH2

]

1 3 1 2
CAppellFl{;,1+m,—m, >’ —Tan{;(erFxH , - "
a+

2
(1+Tan[1(e+fx)]2) /
2
a-b)Tan[Ll (e+fx)]?
[3 (a+b) AppellFl[l,ler, -m, 5, —Tan[l (e+-Fx)]2, 7< ) [2 ( )] | +2
2 2 2 a+b

a-b)Tan[L (e+fx)]?

{(a—b)mAppe11F1[3,1+m,1-m, E, _Tan[l(e+fx)]2,_( ) 3 )l ] -
2 2 2 a+b

(a+b) (1+m) AppellFl[i, 2+m, —m, E, —Tan[l (e+~Fx)]2,
2 2 2
(a-b) Tan[% (e+-|:x”2

- ]

a+b

+

Tan[% (e+-FxH2

(a-b) Tan[i (e+fx”2

]

1 3 1 2
2BAppellF1[ =, 2+m, -m, —, -Tan[ = (e+fx)]|", - "
2 2 2 a+

<e++g]j]/

(1+Tan[

N |
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<e+fx)]2, 7 (a-b) Tan[i (e+fx>]2

]+2

N |

2

1 3
[3 (a+b) AppellFl[;, 2+m, -m, =, -Tan| "
a +

(a-b) Tan[2 (e+1°x)]2

{(a—b)mAppellFlﬁ,2+m,1—m, E, —Tan[l(eﬁ:x)]z,— 2 ] -
2 2 2 a+b
(a+b) (2+m) AppellFl[i, 3+m, —m, E, —Tan[l (e+-Fx)]2,
2 2 2

(a-b) Tan[% (e+-FxH2

- ]

a+b

Tan[% (e+-FxH2

5 (a—b)Tan[i(eJrfx)}z

1 3 1
4CAppellF1|—, 2+m, -m, =, -Tan[= (e+Fx)]|", - "
2 2 2 a+

<e++x>r)]/

1
[3 (a+b) AppellFl[E, 2+m, -m,

(1+Tan[

N |

(a-b) Tan[% (e+-Fx>]2

i, —Tan[1 (e+fx)]2, -
2

2
2 }

a+b

(a-b) Tan[i (e+fx)]2

} _

3 5 1 2
{(a—b) mAppellF1[ =, 2+m, 1-m, =, -Tan[ = (e+fx)]", -
2 2 2 a+b

(a+b) (2+m) AppellFl[i, 3+m, -m, E, -Tan| (e+1:x)]2,
2

2

N |

(a-b) Tan|> (e+FxH2

- 2 ]

Tan[1 (e+fx”2
a+b

2

+

(a-b) Tan[2 (e+-FxH2

(e fx)]% - -~ I/

1 3
4CAppellF1[f, 3+m, -m, —, —Tan[
2 2

N |

(a-b) Tan[i (e+-Fx>]2

]+2

[3 (a+b) AppellFl[l, 3+m, -m, i) —Tan[l (e”:x)]Z’ - b
2 2 2 a+

(a—b) Tan[% (e+-Fx)]2

} ,

3 5 1 2
{(ab) mAppellFl[ =, 3+m, 1-m, =, -Tan[— (e+-Fx)] , -
2 2 2 a+b

(a+b) (3+m) AppellFl[i, 4+m, -m, —, —Tan[l (e+Fx)]2,
2
(afb) Tan[i (eJr-I:xH2

- ]

a+b
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1

6 (a+b)mTan|[ = (e+fx)]

N |

3

(e+fx”2]3

f [1+Tan[

N |-

(1+Tan[% (e+fx)]2)

(e+-Fx)]2

Sec|

N |

[_bSec[% (e+-FxH2Tan[% (e+Fx)]
1+Tan[§ (e+fx)]2
Tan[% (e+fx)] (b—bTan[% (e+fx)]2)J/ [1+Tan[§ (e+FxH2)2J

-1+m

(e+-Fx)]2,

N =

1 3
AAppellF1[=, 1+m, -m, =, -Tan|
2

b-bTan[® (e+fx)]2
a+ 2
2

1+Tan[i (e+'FXH2

(a-b) Tan[i(eﬂcx)} ](1+Tan[l(e+fx)]2)2]/

a+b 2

a-b)Tan[l (e+fx)]?
[3 (a+b)AppellF1[l,1+m,—m, i, —Tan[l(ewaH ,—< ) [2( H |+
2

2 2 a+b

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, =, -Tan[~ (e+fx)]|",

2 2

(a-b) Tan[i (eJr-I:xH2

| - (a+b) (1+m) AppellFl[i, 2+m, —m, E,
a+b 2 2

(a—b)Tan[%(eﬂcxHZ )

Tan| (e+fx)]2

]

N |

1 2
_Tanl= £ , -
an[z(e+ XH .

a-b)Tan[L (e+Fx)]?
BAppellFl[l,hm,—m, = —Tan[i(eﬂcx)}z,_( ) Tan; | )] ]
2 2 2

a+b
(e+fx)]2J2]/

1 3 1
[3 (a+b) AppellFl[g, 1+m, -m, =, -Tan| = (e+fx” , -

[1+Tan[

N |

(a—b) Tan[i (e+fx”2

] +

2 2 a+b

3 5 1 2
2| (a-b) mAppellFl[;, 1+m,1-m, =, -Tan[= (e+fx)]|",

2 2

(a—b) Tan[i (eJr-I:xH2

|- (a+b) (1+m) AppellFl[i, 2+m, -m, E,
a+b 2 2
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1 2 1 2
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2 2 2 a+
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3 1 2
—, -Tan|— (e+fx) |, -
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a-b)Tan[l (e+Ffx 2
[3 (a+b)Appe11F1[l,2+m,—m, i, —Tan[l(ewaHz,—( ) [2( H |+
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2 2 a+b
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2 2

a-b)Tan[L (e+fx)]?
—( ) [2( H }—(a+b) (2+m)AppellF1[i,3+m, -m, E,
a+b 2 2

]

(a-b) Tan[i (e+fx”2

+
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1 2
_Tanl= £ _
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/
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2 2

N |

a+b
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a-b)Tan[L (e+fx)]?
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(a-b) Tan[% (e+fx”2
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1 2
_Tan[= £ , -
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1

(e+-Fx)]ZTan[ (e+-Fx)]2
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N |
N |

(1+Tan[§ (e+-FxH2>

m

b—bTan[% <e+fx)]2
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Summary of Integration Test Results

393 integration problems

A - 333 optimal antiderivatives

B - 19 more than twice size of optimal antiderivatives
C - 37 unnecessarily complex antiderivatives

D - 4 unable tointegrate problems

E - Ointegration timeouts



