Mathematica 11.3 Integration Test Results

Test results for the 250 problems in "4.7.5 x"m trig(a+b log(c
xAn))*p.m"

Problem 26: Unable to integrate problem.

Jx’“ Sin[a+ _(1+72m)2 Log[c x”]] dx

n

Optimal (type 3, 133 leaves, 3 steps):

a (1+m) —
(1:m)2 1em - m;\-:ﬂ " 1m
[-~——"—n — -
el = MM (ex") e ww (Lem) xMM (cx") o Log[x]
- +
2 2
4 | AmZ o, o | _am?

n? n?

Result (type 8, 30 leaves):

Jxm Sin[a+ _L:")Z Log[cx"] | dx

n

Problem 27: Unable to integrate problem.

szsin[a+3 /—:—2 Log[cx"] | dx

Optimal (type 3, 88leaves, 3 steps):

BV / 3/n B \, f 3 -3/n
i’ c x" I c x" Log [X]

Result (type 8, 26 leaves):

szsin[a+3 /—nl—z Log[cx"] | dx
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Problem 28: Unable to integrate problem.

stin[aJrZ —:7 Log[cx”]] dx

Optimal (type 3, 88leaves, 3 steps):

N R
QO
|
‘»—-
S

3 e

—ze T / x? (cx" 2/”7—<e " -— nx? (cx")”
2 2

Result (type 8, 24 leaves):

stin{a+2 —:—2 Log[cx"] | dx

Problem 29: Unable to integrate problem.

JSln — Log cx"| | dx

Optimal (type 3, 82leaves, 3 steps):

—e —nx ——e " —nx cx”)’l/n

Result (type 8, 21 leaves):

JSln — Log cx"| | dx

Problem 31: Unable to integrate problem.

J\Sin[a+ lfnl—z Log[cx"]]

dx

x2

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

a [-Xn S
L fn (cx) “i/n - [ - fn (cx) Log x]

Result (type 8, 25leaves):

Log[x

]
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dx

JSin[a+ l—n% Log[cx"]]

x2

Problem 32: Unable to integrate problem.

JSin[a+2 l—n% Log[c x"] |

dx
x3

Optimal (type 3, 88leaves, 3 steps):

a |1 g a |1 g
" - n(cxn)n " /- n(cx")?" Log[x]

8 x? 2 x?

Result (type 8, 26 leaves):

J\Sin[a+2 lfnl—z Log[c x"] |

dx

x3

Problem 33: Unable to integrate problem.

X 1 (1+m)2 2
Jxm51n[a+— - 5 Log[cx"]|" dx

2 n

Optimal (type 3, 117 leaves, 3 steps):
“mn

2ay -, 14m e
1+m T ylim n\ 2a /7“]%“
X e n X cxM o1 PN e 1
_ ( ) - —e 1im x1m (C Xn) n Log[x]

2 (1+m) 8 (1+m) 4

Result (type 8, 35leaves):

1 2
Jxmsin[an1 —< ), Log[cx”“zdlx

2 n?

Problem 34: Unable to integrate problem.

sz Sin[a+ 3L Log|c x”]]zdlx
2 n2

Optimal (type 3, 76 leaves, 3 steps):
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ﬁ_ ieiza an nX3 (an)s/n— l(e nlz 3 (an)—s/n
6 24 4

Result (type 8, 30leaves):

sz Sin[a+ E Log|c x”]]zdlx
2 n?

Problem 35: Unable to integrate problem.

J\x Sln — Log c x" dlx

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

2 1 1
X 1 -2a_ [-5n 1 2a -5 n
—-—e V"o (ex")¥"-Ze V" x? (ex") " Log(x]

4 16 4

Result (type 8, 25leaves):

Jx Sln — Log cx" dlx

Problem 36: Unable to integrate problem.

JSln a+— — Log c x" dlx

Optimal (type 3, 68 leaves, 3 steps):

1 2a/-1n 11 2a :
n-—e

X " x (ex") V" Log[x]
2 8 4

Result (type 8, 26 leaves):

JSln a+f — Log c x" dlx

Problem 38: Unable to integrate problem.

J‘Sin[a+i l—n% Log[cx“]}2

dx
X2

Optimal (type 3, 74 leaves, 3 steps):
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Result (type 8, 30leaves):

J\Sin[a+§ /*n% Log[cx“]}2

dx

x2

Problem 39: Unable to integrate problem.

J\Sin[a+ lfnl—z Log[cx“}]2

dx

x3

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

1 1
2a [-=n -2a |- n

1 e " (cx”)’Z/n e " (cx”)Z/n Log[x]

4 x2 16 x?2 4 %2

Result (type 8, 27 leaves):

J\Sin[a+ l—nl—z Log[cx"}]2

dx

x3

Problem 41: Unable to integrate problem.

szsin[an /—:7 Log[cx"“sdlx

Optimal (type 3, 172leaves, 3 steps):

1
T X3 (cx" 1/"+f<e N X2 (ex)n -
2 2
x3 3/n 3a ,LG 1 3 -3/n
T (cx —e Vo -— nx® (cx") Log[x]
2 n2

Result (type 8, 27 leaves):

szsin[a+ /7:—2 Log[cx”Hsdlx
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Problem 42: Unable to integrate problem.

\JAxSin[aJr2 1 Log[cx"HSdlx
3\/ n2

Optimal (type 3, 178 leaves, 3 steps):

2
a x2 CX 3_ +—<e N x2 CX -
A\l n2 \/ n2
3 LIS 1
T x* (cx" 2/" *eav " -— nx? (cx”)'Z/”Log[x}
A\l n2 A\l n2

Result (type 8, 28 leaves):

stin[a+g 1 Log[cx"Hg'dlx
3\ n?

Problem 43: Unable to integrate problem.

Jsin[a+1 —i Log[cx”]]3cﬂx
3 \/ n2

Optimal (type 3, 168 leaves, 3 steps):

—"—2n 3n —n—ln
——e —nx CX 3 +_(E —nx CX
1

—e o " —nx T —nx (cx") " Log[x]

Result (type 8, 26 leaves):

JSln a+f — Log cx" dlx

Problem 45: Unable to integrate problem.

. n13
J\Sln[a+§ lfn% Log[cx"] |

dx

x2

Optimal (type 3, 176 leaves, 3 steps):
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1 1
e\ l—n% n(cx”)’l/n ge | ® " l—n% n<cx“>’§/n
+ _

16 x 32 x
ay - in a -
9e = n cxn = n cxn Log X]
16 x

Result (type 8, 30 leaves):

. / na13
J51n[a+; —n% Log[cx]}

XZ

dx

Problem 46: Unable to integrate problem.

J‘Sin[a+§ l—n% |-0g[CXnH3

dx
X3

Optimal (type 3, 178 leaves, 3 steps):

1
T [-+=n cxn -2/n Qeavi"in l—% n(cx“>’§’/“
n

32 x2 64 x?
\,__2 in \/__2 2
9e \ v —n (cx) " —n (cx") " Log[x]
32 x? 8 x?

Result (type 8, 30 leaves):

J\Sin[a+§ /*n% Log[cx“]}3

dx
3

Problem 47: Unable to integrate problem.

Jxr"sin[a+1 - (1+m)2 Log[c x?] | dx
2

Optimal (type 3, 112leaves, 3 steps):

a (1+m)

—

eV XM (¢ x?) o eav‘ilkjv;m)l (1+m) xtm (c xz)i_('l'm> Log[x]
+
4./~ (1+m)? 2

—(1+m>2

Result (type 8, 30 leaves):
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Jx’“sin[a+1 ~(1+m)? Log[cx?]] ax
2

Problem 49: Unable to integrate problem.

Jxr“sin[a+l ~(1+m)? Log[cxzﬂzdlx
a

Optimal (type 3, 106 leaves, 3 steps):
ELICUN .

X1+m e\/a/hm)z X1+m fo X2 Py _2a(im) 1

( ) e Vomr xilm (cxz) 2 U™ Logx]

1

2 (1+m) 8 (1+m) 4

Result (type 8, 32leaves):

Jx'"Sin[a+ 1./ (1+m)? Log[cszzdlx
4

Problem 51: Unable to integrate problem.

Jx"'Sin[a+1 ~(1+m)? Log[cszsdlx
6

Optimal (type 3, 218 leaves, 3 steps):

a (1+m)

“fn)?

+m 1 1+m
9¢ inm x1+m (CX2>E(*1*"‘) 9e x1+m (CXZ)T

N
16 —(1+m)2 32 —(1+m)2

3a (1+m) 3a (1+m)

N S xz)%m e (1+m) x¥m (c xz)g(’l’m> Log[x]

164/~ (1+m)? 84/~ (1+m)?
Result (type 8, 32leaves):

Jxr"sin[a+l ~(1+m)? Log[chHBdlx
6

Problem 72: Result unnecessarily involves imaginary or complex numbers.
J(ex)mSin[d (a+bLog[cx"}>]2dlx

Optimal (type 3, 154 leaves, 2 steps):
2b2d2n? (ex)lm 2bdn (ex)'™Cos[d (a+blog[cx"])]| Sin[d (a+bLlog[cx"]) ]

+

e (1+m) ((1+m)2+4b2d2n2) e((1+m)2+4b2d2n2)

(1+m) (ex)rmSin|d (aerLog[cxr‘])]2

e ((1+m)2+4b2d2n2)
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Result (type 3, 102 leaves):
7((x (ex)™ (7172m7m274b2d2n2+ (1+m)*Cos[2d (a+blog[cx"])] +

2bd (1+m) nSin|2d (a+bLog[cx“])]))/(2 (1+m) (1+m-2ibdn) (1+m+21‘1bdn>))

Problem 75: Result more than twice size of optimal antiderivative.

J(ex)m\/sin[d (a+bLog[cx"])] dx

Optimal (type 5, 149leaves, 3 steps):
1 2i+2im+bdn 2i+2im-3bdn

2 (e x)*"™Hypergeometric2F1|[-

=, s )eziad<cxn>21bd]
2 4bdn 4bdn

Jsinld o b ioB[exT]] | / (e (202m-ban] 1= x5

Result (type 5, 582 leaves):

[Zbd elid (a+b (-nLog[x]+Log[cx"])) nxl-ibdn <ex)m\/2_2ezild (a+b (-nLog[x]+Log[cx"])) x2ibdn

21+21im-3bdn 21+21im-7bdn

. 1
[ (2+2m-ibdn) x?*°4" Hypergeometric2F1 |

e

2 4bdn ’ 4bdn

) n . 1
g2id (a+b (-nLog(x]+Log[cx"])) x?1Pdn] _ (24 2m+3ibdn) Hypergeometric2F1| -,
2

e2id (a+b (-nLog[x]+Log[cx"])) XZjbdn}))/
4bdn 4bdn

((2+2m-ibdn) (2+2m+3ibdn) (-2-2m+ibdn+

e2id (a+b (-nLog[x]+Log[cx"])) (2+2m+ i bdn))

21i+21im+bdn 21i+21im-3bdn

\/ (_]-]_ e-id (a+b (-nLog[x]+Log[cx"])) x-ibdn (_1+ezid (a+b (-nLog[x]+Log[cx"])) XZJ‘Lbdn) )) .

2x (ex)"sin[d (a+b (-nLog[x] +Log[cx"])) ]

\/Sin[bdnLog[x] +d (a+b (-nlLog[x] +Log[cx"] )] )/

)
(bdncos[d (a+b (-nLog[x] +Log[cx"])]] +2Sin[d (a+b (-nLog(x] + Log[cx"]))]+
2msin[d (a+b (-nLog[x] +Log[cx"]))])

Problem 77: Result more than twice size of optimal antiderivative.

L
Sin[d (a+bLog[cx"]) }3/2

Optimal (type 5, 150leaves, 3 steps):

. i 3/2
2 (ex)tm (1—@213(1 <cxn)21bd) /

2 4bdn ’ 4bdn

Hypergeometpiczn[g, 721’1+21’1m—3bdn ,2““’“’7bd", e2iad (an)zjbd})/
(e (2+2m+3ibdn) Sin[d (a+bLog[cx”}H3/2)
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Result (type 5, 2040 leaves):

(4]-1X1711bdn (ex)m\/272@2jd (a+b (-nLog[x]+Log[cx"])) x2ibdn

. 2ibdn . 1 _211+2j1m—3bdn _21’1+21’1m—7bdn
(2+2m-ibdn) x Hypergeometric2F1| -, s
2 4bdn 4bdn

) N ) 1
@2id (a+b (-nLog[x]+Log[cx"])) x“bd”} - (2 +2m+3ibd n) Hyper‘geometr‘icZFl[*,
2

_2i+2im-bdn  2i+2im-3bdn eud<a+b(_nmg[x]+mg[cxn]>)ijbdn}])/
4bdn 4bdn
[bdn (2+2m-ibdn) (2+2m+3ibdn) [ (-ie*d (P (nosixi-togcx]])

~ibdn (71+e21'1d (a+b (-nLog[x]+Log[cx"])) XZﬁbdn))

(bdncos[d (a+b (-nLogix] +Log[cx"]})] +25in[d (a+b (-nLog(x] +Log[cx"])]] -
2msin[d (a+b (-nLog[x] +L0g[CX"])H>) *

(8 imxi-ibdn (EX)m\/272e2ﬁd (a+b (-nLog[x]+Log[cx"])) x2ibdn

21i+21im-3bdn 21i+21im-7bdn

. 1
(2+2m-ibdn) x**°4" Hypergeometric2F1| —,

2 4bdn ’ 4bdn
) n . 1
@214 (a+b (-nLog[x]+Log[cx"])) x?1Pdn] _ (24 2m+3ibdn) Hypergeometric2F1| —,
2
_211+2j1m+bdn, _21'L+2j1m—3bdnJ o2id (a+b (-nLog(x]+Log[cx"] ]| xnbdn}])/
4bdn 4bdn

(bdn (2+2m-ibdn) (2+2m+3ibdn) [ (-ie*d (P (nogix togcx]])
x-ibdn (_1+62jd (a+b (-nLog[x]+Log[cx"])) XZﬁbdn))
(bdncCos[d (a+b (-nLog[x] +Log[cx"]))]+2Sin[d (a+b (-nLog[x] +Log[cx"]))] +
2mSin[d (a+b (-nLog[x] +Log[cx“]))”) +

(4 im2 xi-ibdn (ex)™ \/2 _De2id (a+b (-nLog[x]+Log[cx"])) x2ibdn

_ )b , 1 2i+2im-3bdn 2i+2im-7bdn
(2+2m-ibdn) x?*°4" Hypergeometric2F1| —, - s —
2 4bdn 4bdn

) n . 1
g2id (a+b (-nLog(x]+Log[cx"])) x?1Pdn] _ (24 2m+3ibdn) Hypergeometric2F1| -,
2

72]1+2]Ilm+bdn 72]1+2]1m73bdn eZJid<a+b(—nLog[x]+Log[cx”]))XZjbdn}])/
4bdn 4bdn
(bdn (2+2m-ibdn) (2+2m+3ibdn) [ (-ie*d (2 (noelx togcx]])

x-ibdn (_1+62jd (a+b (-nLog[x]+Log[cx"])) XZibdn))
(bdnCos[d (a+b (-nLog[x] +Log[cx"]))]+2Sin[d (a+b (-nLog[x] +Log[cx"]))] +

2mSin[d (a+b (—nLog[X} +|—°8[an]>>”) *

(j bdnxt-ibdn (ex)m\/272e2jd (a+b (-nLog[x]+Log[cx"])) x2ibdn

. 2ibd . 1 2i+2im-3bdn 2i+2im-7bdn
((2+2m—1bdn) x? 124" Hypergeometric2F1| =, - , -
2 4bdn 4bdn

) n ) 1
e21d (asb (-nLog[x]+Log[cx"])) x?1Pdn]_ (24 2m+31ibdn) Hypergeometric2F1| —,
2
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2i+2im+bdn 2i+2im-3bdn
4bdn ’ 4bdn ’
((2+2m-ibdn) (2+2m+3ibdn) [ (-ie ¢ (ntosixtoglex]]) x-tbdn

(—1+re“d(a*b (-nLog(x] +Log[cx"])) x“bd“)) (bdnCos[d (a+b (-nlLog[x] +Log[cx"])) ]+
2sin[d (a+b (-nlLog[x] +Log[cx"|))]+2mSin[d (a+b (-nLog[x] +Log[cx“]))”) +

e2id (a+b (-nLog[x]+Log[cx"])) XZjbdn} ) J/

x" (ex)"

2x*"Csc[d (a+b (-nLog[x] +Log[cx"]))]
bdn

Csc[bdnLog(x] +d (a+b (-nlLog[x] +Log[cx"]|))]|Sin[bdnLog[x]] -
(2x*™Csc[d (a+b (-nLog[x] +Log[cx"]))])/(bdnCos[d (a+b (-nLog[x] +Log[cx"]))] +

2sin[d (a+b (-nlLog[x] +Log[cx"|))] +2mSin[d (a+b (-nLog[x] +Log[cx”]))]))

\/Sin[bdnLog[x] +d (a+b (-nLog[x] +Log[cx"]))]

Problem 89: Result more than twice size of optimal antiderivative.

jCos[a+b Log[cx"]]
X

dx

Optimal (type 3, 18leaves, 2 steps):
Sin[a+bLog[cx"]]
bn

Result (type 3, 37 leaves):
Cos[bLog[cx"]]Sin[a] Cos[a] Sin[bLog[cx"]]
bn bn

Problem 104: Unable to integrate problem.

Jx"‘Cos[a+ 7(1+72m)2 Log|cx"] | dx

n

Optimal (type 3, 101 leaves, 3 steps):

‘g"’;;.m\l Lem (1en)2
el = n x1+m (an> " 1 . " X

4 (1+m) 2

Result (type 8, 30leaves):

Jx"‘Cos[a+ - (1+2m)2 Log|cx"] | dx

n
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Problem 105: Unable to integrate problem.

JCOS — Log cx"| | dx

Optimal (type 3, 62 leaves, 3 steps):
nx(cx")n’+7e "an(cx”)’l/”Log[x}

Result (type 8, 21 leaves):

JCOS — Log cx"

Problem 106: Unable to integrate problem.

1 2
Jmeos[aJr; —@ Log[cx”“zdlx

n

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

2a \“ ‘1‘"”2 n
[ n: 1+1 (1em)
x1+m e . xt+m (c x“) o 1 2 S 1o
+ +=e 1 XM (cx") 0 Log[x]
2 (1+m) 8 (1+m) 4

Result (type 8, 35leaves):

1 2
Jx’“Cos[a+i 7@ Log[cx”szlx

n

Problem 107: Unable to integrate problem.

JCos a+— — Log cx"] 1% dx

Optimal (type 3, 68 leaves, 3 steps):

X 1 -2a 717n 1 1 2a 717n
“i e "X (ex") o+ —e " x (ex") V" Log[x]
2 8 4

Result (type 8, 26 leaves):

JCOS a+— — Log c x" dlx



Mathematica 11.3 Integration Test Results for 4.7.5 x”m trig(a+b log(c x”~n))”p.nb | 13

Problem 109: Unable to integrate problem.

JCOS a+f — Log c x" dlx

Optimal (type 3, 128 leaves, 3 steps):

1 1
iea " x(cx> §/"+ieia K x(cx”)l/+
16 32
1 -3a —izn 1 3a —%n 1)
—e V" o x(cx")o+=e V" x(cx") V" Log[x]
16 8

Result (type 8, 26 leaves):

J\COS a+f — Log c x" dlx

Problem 110: Result more than twice size of optimal antiderivative.
J\/Cos [a+blog[cx"]] dx

Optimal (type 5, 110leaves, 3 steps):

ZX\/Cos[a+bLog[cx”H Hyper‘geometr‘icZFl[—l, _21‘1+an 1 (3— E], —g2ia (cx”)“b]]/
2 4
[(2-ibn)\f1re2i® (cx)?™® |

Result (type 5, 361 leaves):

[21'1\/7be’“nx (CX")']'lb [(21’1+bn) (1+<e“a (cx”)zjb) +

\/1+(6211a (an>21b (72117bn+e2“ (-2 +bn) x2ibn <an>2j1b)

1 2i+bn 3 i . .
Hypergeometric2F1| —, - , - , _e2ia (an>21b]])/
2 4bn 4 2bn

((4+b2n2) \/e’“ (an)fjb+ej‘a <an>jb ( 2i-bn+e?t? 21'1+bn> x-2ibn (cx")“b>) -

(-
(Zx\/Cos[a+bLog[cx“H Cos[a-bnLog[x] +bLog[cx" ])/
(-2Cos[a-bnLog[x] +blog[cx"]] +bnSin[a-bnlog[x] +bLlog[cx"]|])

Problem 112: Result more than twice size of optimal antiderivative.

JCos[a +b Log[cx"] }3/2 dx

Optimal (type 5, 109 leaves, 3 steps):
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2xCos[a+bLog[cx"]]*?
3 1 21 1 21 ) .
H t 2F1 —y — |-3-—, —|1- ,_2113 cx" ZJle
ypergeometric [ 2 { ] 4( ] e ( ) ] /
((2-3ibn) (1412 (cx )2“’)3/2)
Result (type 5, 220 leaves):
_ [GjﬁbZ\/1+62ﬁ(a+bLog[cx"” nZX

1 1 i 5 i . n
Hyper‘geometrlczFl[f — - , — - , —e2i(atbloglcx"]) ] )/
2 4 2bn 4 2bn

\/ei (a+b Log[cx"]) (1+<e“<a+bL°g[CX"U) (-2i+bn) (-2i+3bn) (2i+3bn)

] :

ZX\/Cos[aerLog[cx”H (2cos[a+bLlog[cx"|| +3bnSin[a+bLog[cx"]])

4 +9b?n?
Problem 114: Result more than twice size of optimal antiderivative.
JCos [a+bLog[cx"] }5/2 dx

Optimal (type 5, 110leaves, 3 steps):

2xCos|[a+bLog[cx"] ] Hypergeometric2F1|- =,

(—5—21, _21'1+an _e2ia (an>2ﬁb]J/
bn 4bn

BR

>
2
((Z—Sibn) (1+ezl'la (an)zjb>5/2)

Result (type 5, 681 leaves):

[30]1 \EbB ei (a+b (-nLog[x]+Log[cx"])) n3 xi-ibn ((2 i+ bn) (1+ e2i (a+b (-nLog[x]+Log[cx"])) XZibn) 4

(_2j__bn+ezi(a+b(—nL0g[x]+Log[cx”}) 21+bn ) \/1+(E i (a+b (-nLog[x]+Log[cx"])) x2ibn

/

1 2i+bn 3 ' . n .
Hypergeometric2F1[ —, - = 2L, _e?i(ab[-ntogix]-Log[cx])) x2ien]
2

4bn 4 2bn’
((—2]’1+5bn) (21+5bn)}( +b2n?) (—21’1—bn+e2j(a*b<”“’g ] +Log[cx"] (21’1+bn))

\/ (e—j (a+b (-nLog[x]+Log[cx" ) ~ibn (1+621‘L (a+b (-nLog[x]+Log[cx"])) X21bn) )) +

JCos[a+anog[x]+b(fnLog[x]+Log[cx“])]
(—((2x(2Cos[a+b<—nLog[x]+Log[cx”])]+15b2n2Cos[a+b<—nLog[x}+Log[cx”])]—
bnSinfa+b (-nLog(x] +Log[cx"|)]))/ ((-21+5bn) (2i+5bn)

(-2Cos[a+b (-nlLog[x] +Log[cx"])] +bnSin[a+b (-nLog[x] +Log[cx"|)]))) +
(xSin[2bnLog[x]] (5bnCos[2 (a+b (-nLog[x] +Log[cx"]))] -

2sin[2 (a+b (-nLog(x] +Log[cx"]))])) /((-21+5bn) (2i+5bn)) +
(xCos[2bnLog[x]] (2Cos[2 (a+b (-nLog[x] +Log[cx"]))] +

5bnsin|2 (a+b (-nLog(x] +Log[cx"]))]))/((-22+5bn) (2i+5bn)))
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Problem 118: Result more than twice size of optimal antiderivative.

J ! dx
Cos[a+bLlog[cx"]]3?
Optimal (type 5, 109 leaves, 3 steps):

1 2i) 1 21 . .
,7377,,777,721a nZJLb]
4[ bn] 4[ bn] © <CX> ]/

2x (1 +e*'? (cx") 24 b) 22 Hypergeometric2Fi|

N W

((2+31‘1bn) Cos[a+bLog[anH3/z)

Result (type 5, 847 leaves):

,([4\/7(2—21 (a+b (-nLog[x]+Log[cx"])) xi-ibn [(2]’1+bn) (1+62j1 (a+b (-nLog[x]+Log[cx"])) XZJ‘lbn) +

(_2]-]_ —bn+elt (a+b (-nLog[x]+Log[cx"])) (_2]-]_ +bn)) \/1+621i (a+b (-nLog[x]+Log[cx"])) x2ibn

/

1 2i+bn 3 i . n .
Hypergeometric2Fl [ 1 1+ = 1 , —e2t (a+b (-nLog[x]+Log[cx"])) X21bn]
2 4bn 4 2bn

(bn (4+ b2 nZ) \/ (e—i (a+b (-nLog[x]+Log[cx"])) x-Lbn <1+ e2i (a+b (-nLog[x]+Log[cx"])) XZJ‘Lbn))

(-2Cos[a+b (-nlog[x] +Log[cx"])] +bnSin[a+b (-nLog[x] +Log[cx“”]))] -

(\/?b e 21 (a+b (-nLog[x]+Log[cx"])) nxl-ibn ((2 i bn) (1+ e2i (a+b (-nLog[x]+Log[cx"])) XZ]‘Lbn) +

(—2]3. —bn+elt (a+b (-nLog[x]+Log[cx"])) (—21’1+bn)) \/1+ezj (a+b (-nLog[x]+Log[cx"])) x2ibn

/

2i+bn 3_ i _6211(a+b(—nLog[x]+Log[cx"”)XZJibn]

1
Hypergeometric2F1| —, - s s
2 4bn 4 2bn
(<4+b2 n2> \/(e—i (a+b (-nLog[x]+Log[cx"])) x-ibn (1+621(a+b(—nLog[x}+Log[cx"”) XZibn))

(72C05[a+b (-nLoglx] +Log[cx”])] +bnsin[a+b (-nLog[x] +Log[cx”])])) +

\/Cos[a+anog[x] +b (-nLog(x] +Log[cx"])]

(%2x5ec[a+b (-nLog(x] +Log[cx"|)]| Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"]) ]
n
Sin[bnlog[x]] + (2xSec[a+b (-nLog[x] +Log[cx"])])/

(-2Cos[a+b (-nlog[x] +Log[cx"]|)] +bnSin[a+b (-nLog[x] +Log{cx”]”)]

Problem 123: Result unnecessarily involves imaginary or complex numbers.

JX"‘ Cos|[a+bLog[cx"] ]4d1x

Optimal (type 3, 266 leaves, 3 steps):
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24 b* n* x1m 12b% (1+m) n?x**"Cos[a+b Log[cx"]]?

(1+m) ((1+m)2+4b2n2) ((1+m)2+16b2n2) ' ((1+m)2+4b2n2) ((1+m)2+16b2n2)

(1+m) x¥M"Cos[a+blog[cx"]]* 24b3n3x¥"Cos[a+blog[cx"]]Sin[a+bLog[cx"]]
n

+

(1+m)?+16b%n2 ((1+m)2+4b2n2) ((1+m)2+16b2n2)

4bnx*"Cos[a+bLlog[cx"]]3Sin[a+bLlog[cx"]]

(1+m)2+16b2n2

Result (type 3, 435 leaves):
3X1+m
8 (1+m)

Sin[2a+2b (-nLog[x] +Log[cx"|)]| +mSin[2a+2b (-nLog[x] +Log[cx"])])) /
(2(1+m-2ibn) (1+m+2ibn))+ (x**"Cos[2bnLog[x]]

(Cos[2a+2b (-nLog[x] +Log[cx"])] +mCos[2a+2b (-nLog[x] +Log[cx"])] +

2bnsin[2a+2b (-nLog(x] +Log[cx"|)])) /(2 (1+m-2ibn) (1+m+2ibn)) -
(x**"™sin[4bn Log[x]] (—4anos[4a+4b (-nLog[x] +Log[cx””] +

Sin[4a+4b (-nLog[x] +Log[cx"])]| +mSin[4a+4b (-nLog[x] +Log[cx"])])) /
(8 (1+m-4ibn) (1+m+4ibn))+ (x*"Cos[4bnLog[x]]

(Cos[4a+4b (-nLog[x] +Log[cx"|)] +mCos[4a+4b (-nlLog[x] +Log[cx"])] +

4bnsSin[4a+4b (-nLog[x] +Log[cx"])])) /(8 (1+m-4ibn) (1+m+4ibn))

- (x**"sin[2bnLlog(x]] (-2bnCos[2a+2b (-nlog[x] +Log[cx"])] +

Problem 125: Result unnecessarily involves imaginary or complex numbers.

jx"‘ Cos[a+bLog[cx"] ]2 dx

Optimal (type 3, 120leaves, 2 steps):

2 b2 n2 xtm (1+m) x**"Cos[a+blog[cx"]]?

N
(1+m) ((1+m)2+4b2n2) (1+m)2+4b2n2

+

2bnx*"Cos[a+blog[cx"]] Sin[a+bLog[cx"]]

(1+m>2+4b2n2

Result (type 3, 91 leaves):
(X1+m
(1+2m+m2+4b2n2+ <1+m>2Cos[2 (a+bLog[cx"])] +2b (1+m) nSin[2 (a+bLog[cx”})”)/
(2(1+m) (1+m-2ibn) (1+m+2ibn))

Problem 128: Result more than twice size of optimal antiderivative.
Jx'“ \/Cos [a+blog[cx"]]| dx

Optimal (type 5, 129 leaves, 3 steps):
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2x1*m\/Cos[a +bLog|cx"] ]|

1 21+21im+bn 21+21im-3bn ‘ .
Hypergeometric2F1[- —, - , - , _e2ia (an>21b}]/
2 4bn 4bn

((2+2m—ibn) \/1+e2ﬂa (an>21b)

Result (type 5, 529 leaves):

_ ( [2 b et (a+b (-nLog[x]+Log[cx"])) n xlm-ibn \/2 +2 @2l (a+b (-nLog[x]+Log[cx"])) x2ibn

21+21im-3bn 21i+21im-7bn
4bn ’ 4bn

. 1
(2i+2im+bn)x*'°"Hypergeometric2F1|~, -

. n ) 1
_ g2 (a+b (-nLog[x]+Log[cx"])) x?1P0] . (-24-2im+3bn) Hypergeometric2Fl] —,

2

2]1+ij+an72]’1+2]’1m—3bn,7e21(a+b<7nLog[x}+Log[cxn]))ijbn})J/
4bn 4bn
((2+2mfjbn) (2+2m+3ibn) (2+2m7]ibn+<e“(a*b(*”L°€[X]*L°€[CX"])> (2+2m+jbn))

\/ (efj (a+b (-nLog[x]+Log[cx"])) x-ibn (1 + 2t (a+b (-nLog[x]+Log[cx"])) XZjbn) ) )] +

2x*"Cos[a+b (-nlLog[x] +Log[cx"])] \/Cos[a+anog[x] +b (-nLog[x] + Log[cx"]) | )/

(2Cos[a+b (-nlLog[x] +Log[cx"|)] +
2mCos[a+b (-nLog[x] +Log[cx"])]| -bnsSin[a+b (-nLog[x] +Log[cx"])])

Problem 130: Result more than twice size of optimal antiderivative.

J X dx
Cos[a+bLlog[cx"]]3/?
Optimal (type 5, 130leaves, 3 steps):

2 x1+m (1+ezia (cxn>2ib)3/2

3 21i+21m-3bn 21i+21im-7bn ) )
Hypergeometric2F1[ =, - , - , _e2ia (an>21b})/
2 4bn 4bn

((2+2m+31‘1bn) Cos{a+bLog{anH3/z)

Result (type 5, 1822 leaves):

_ ( [4]'1 xl+m-ibn \/2+ 2 @2t (a+b (-nLog[x]+Log[cx"])) x2ibn

2i+21im-3bn 2i+21im-7bn

. 1
(2+2m-ibn) x*'°"Hypergeometric2F1| —,

2 4bn ’ 4bn
. n . 1
_ g2 (a+b (-nLog[x]+Log[cx"])) x*1°M] - (2+2m+31ibn) Hypergeometric2F1| -,
2
_211+2j1m+an _21’1+21‘1m—3an _ 21 (a+b (-nLog(x]+Log[cx"] ] xnbn}))/
4bn 4bn

(bn (2+2m-ibn) (2+2m+3ibn) J(e’j‘ (a+b (-nLog[x] +Log[cx"])) y-ibn
(1+62j (a+b<—nLog[x]+Log[cx"”) XZJibn)) (—2Cos[a+b (—nLog[x] + Log[cx””] _

| 17
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2mCos[a+b (-nLog[x] +Log[cx"])] +bnsSin[a+b (-nLog[x] +Log[cx“”])>] -

(8 imxtm-ibn \/2 42 @2t (a+b (-nLog[x]+Log[cx"])) x2ibn

. 2ibn X 1 _21’1+21‘1m73bn _21’1+21‘1m77bn
(2+2m-ibn)x Hypergeometric2F1| =, s
2 4bn 4bn

. n . 1
_ g2 (a+b (-nLog[x]+Log[cx"])) x*1PM] — (2+2m+31ibn) Hypergeometric2F1| -,
2

21'L+2j1m+an _21‘1+21‘1m—3an 21 (avb (-nLog(x]+Log[cx])) Xzﬁbn})J/
4bn 4bn
(bn (2+2m-ibn) (2+2m+3ibn) \/(e’ﬁ (a+b (-nLog[x]+Log[cx"])) y-ibn

(1 4 @2t (a+b (-nLog[x]+Log[cx"])) XZJ‘Lbn) )

(-2Cos[a+b (-nLog[x] +Log[cx"] )] -2mCos[a+b (-nLog[x] +Log[cx"])] +
bnSin[a+b (-nLog[x] +Log[cx”])])) -

(4 im2 xlem-ibn \/2+ 2 @21 (a+b (-nLog[x]+Log[cx"])) x2ibn

22m ibn) 20 _ 1 2i+2im-3bn 2i+2im-7bn
ypergeometric2Fi[~, s
2 4bn 4bn

. N . 1
_ @21 (a+b (-nLog(x]+Log[cx"])) x?1PM] — (2+2m+31ibn) Hypergeometric2Fl| -,

e
2
72]‘1+2]’1m+bn, 72]‘1+2]’1m—3bn, 7@21(a+b(—nL0g[X]+L0g[CX”])) ijbn}))/
4bn 4bn
(bn (2+2m-ibn) (2+2m+3ibn) \/ (e*j (a+b (-nLog[x]+Log[cx"])) y-ibn
(1+(62]i (a+b (-nLog(x]+Log[cx"])) y2ibn

(-2Cos[a+b (-nLog[x] +Log[cXx"])] -2mCos[a+b (-nlLog[x] +Log[cx"]|)] +
bnSin[a+b (-nLog[x] +Log[cx“])])) -

(j bn xitm-ibn \/2+ 2 e2i (a+b (-nLog[x]+Log[cx"])) x2ibn

2i+21im-3bn 2i+2im-7bn
4bn ’ 4bn

. 1
( (2+2m-ibn) x***"Hypergeometric2F1| -, -
2

. N ) 1
_ @21 (a+b (-nLog[x]+Log[cx"])) x?1Pn] —(2+2m+31ibn) Hypergeometric2F1| —,
2

21'1+2j1m+bn’ _2]1+2j1m-3bn’ o2 (ab (-nLogix)-Log[c 7] ijbn}))/
4bn 4bn
2+2m-ibn) (2+2m+3ibn et (a+b (-nLogx)+log[ex"])) y-ibn
( ) )
(1 + 2t (a+b (-nLog[x]+Log[cx"])) XZJ‘Lbn))
(-2Cos[a+b (-nlog[x] +Log[cx"]) ]| -2mCos[a+b (-nlLog[x] +Log[cx"])] +
bnSin[a+b<—nLog[x}+Log[cx"])]))+

\/Cos[a+anog[x] +b (-nLog[x] + Log[cx"]) ]

[biz x"Sec[a+b (-nLog[x] +Log[cx"])]
n

Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]Sin[bnLog[x]] -
(2x*™Sec[a+b (-nLog[x] +Log[cx"])]) /(2Cos[a+b (-nLog[x] +Log[cx"])] +
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2mCos[a+b (-nLog(x] +Log[cx"”] -bnsin[a+b (-nLog[x] +Log[cx”]”)

Problem 131: Result more than twice size of optimal antiderivative.

Xm
J dx
Cos[a+bLlog[cx"]]°/?

Optimal (type 5, 130leaves, 3 steps):

5/2

2 x1+m (1+eua (an)Zib)

5 21+21im-5bn 21+21im-9bn ) .
Hyper‘geometr‘icZFl[f, - , - , —e2ia (an>21b})/
2 4bn 4bn

((2+2m+51‘1bn> Cos[a+bLog[anH5/2)

Result (type 5, 263 leaves):

SLem [_4 (1+m) Cos[a+blog[cx"]]+ ((2+2m—ibn) \/1+e211a (cx")“b

-21-2im+bn 21+21m-5bn

1
Hypergeometric2F1| =, s
2 4bn 4bn

(e ((1+e®*?) Cos[blog[cx"|] +i (-1+e?'?) Sin[bLog|c x”]]))B/z]/

(\/e*ﬁa (cxn)_ibﬂejla (an)ib ) +2bnSin[a+bLOg[CXnH)J/

(3 b?n? Cos|a+b Log[cx"] ]3/2>

_g2i(atb Log[cx"]) }

Problem 160: Result more than twice size of optimal antiderivative.
JSec [a+blog[cx"]]

X

dx

Optimal (type 3, 19leaves, 2 steps):
ArcTanh[Sin[a +b Log[cx"]]]
bn

Result (type 3, 94 leaves):
Log[Cos[% + % bLoglcx"] ] —Sin[g + % bLoglcx"]]]

+

bn
Log[Cos[§+%bLog[cx”1] +Sin[§+%bLog[cx”}H

bn

Problem 169: Result more than twice size of optimal antiderivative.

JxSec[a+bLog[cx”H3dlx

Optimal (type 5, 87 leaves, 3 steps):
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1 ) . 1 21 1 21 . .
78e3lax2 (cx”)hbHyper‘geometr‘iCZFl[B, - (37 i], - [57 i], 7e2113 (cxn>21b]
2+31ibn 2 bn 2 bn
Result (type 5, 708 leaves):

_ 1 i el (a+(-21i+bn) Log[x]+b (-nLog[x]+Log[cx"]))
b2 n? (—21’1+bn)
2 .2 . 1 i 3 i 21 (a+b Log[cx"]
(4 + b2 n?) Hypergeometric2F1[1, = - —, = - —, —e?! [abloglex])]
2 bn 2 bn
x?Sec[a+b (-nLog[x] +Log[cx”]”
+

b2 n2

1 1
x2/ (4bn (Cos[;anog[x] + N (a+b (-nLog[x] +Log[cx"]))] -

:

Sin[lanog[x] + 1 (a+b (-nlLog[x] +Log[cx"])) ]
2 2

(xzsin[ianog[x}] /[bznz( %—i—) Cos[%(—a—b(—nLog[x]+Log[cx”}))]+
(§+i— Cos[%(a+b(—nLog[x]+Log[cx“])”+(§+i—) Sin|
%(—a—b(—nLog[x]+Log[cx”””— %—%) Sin[%(a+b(—nLog[x]+Log[cx“])H

bnLog[x] + 1 (a+b <—n Log[x] +|—°€[an]))] -
2

. 1 1
Sin[=bnlog[x] + — (a+b (-nLog[x] +|—°8[CX“”H)] B
2 2

x2/ (4bn

Sin[lanog[x] + 1 (a+b (-nlLog[x] +Log[cx"])) ]
2

Cos[ZbnLog(x] + = (a+b (-nLog(x] + Log[cx"])}] +
2 2

3

2
(XZSin[ianog[x}] /[bznz( §+§) Cos[%(—a—b(—nLog[x]+Log[cx”}))]+
1 i 1 1 i
—-—|C - b(-nL L n - |—-—]Si
(2 A 05[2(a+ (-nLog[x] + Log[cx"])) ] (2 2) in]
1 1 iy .1
= (-a-b (-nLog(x] +Log[cx"]))] + 7+—) Sin[~ (a+b (-nLog[x] + Log[cx"])) ]
2 2 2 2
Cos[lanog[x]Jrl(a+b<—nLog[x}+Log[cx”]))]+
2 2
Sin[lanog[x]+1<a+b(—nLog[x]+Log[cx”}>”))
2 2

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

dx

JSec[a+b Log[cx"]]3

x2

Optimal (type 5, 87 leaves, 3 steps):
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1 ) . 1 1 1 i ) )
-—————ge3ta (c x”)hbHyper‘geometr‘icZFl[B, = (3+ LJ, = (5+ LJ, _g2ta (c x“)“b]
(1-3ibn)x 2 bn/" 2 bn
Result (type 5, 717 leaves):
1

b2 n? (71+]1bn>

el (a+(i+bn) Log[x]+b (-nLog[x]+Log[cx"]))

i

2bn,

i

21 (a+bLog[cx"])] +

(1+b*n?) H i 1
ypergeometric2F1[1, ~ + e

3
y — +
2 2bn 2

Sec[a+b (-nlLog[x] +Log[cx"]) ]

2b%2n?x
1/ {4bnx

2
Sin[lanog[x] +l (a+b (-nLog[x] +Log[cx“]))]]
2 2

+

Cos[lanog[x] +l (a+b (-nLog[x] +Log[cx"]))] -
2 2

+

1
2

Cos|
2 2

Sin[lanog[x}]/ (sznzx (-a-b (-nlog[x] +Log[cx"]))]+
2

Cos[% (a+b (-nlLog[x] +Log[cx"])) ]+ [%+§) Sin|

% (-a-b (-nLog[x] +Log[cx"]))] - E—jl—) Sin[l (a+b (-nlLog[x] +Log[cx"])) ]

2 2 2

bnLog(x] + = (a+b (~nLogx] + Log[cx"])}] -
2

bnLog[x] + 1 (a+b (-nlLog[x] +Log[cx"])) ]
2

Sin

1/ [4bnx

2
Sin[lanog[x] L1 (a+b (-nLog[x] +Log[cx“]))]]
2 2

] .

Cos[ T bnLog(x] + = (a+b (-nLog[x] + Log[cx"])}] +
2 2

N |

Sin[lanog[x]]/(sznzx 1+£ Cos[l(—afb(fnLog[X}+Log[cx”]))]+
2 2 2 2
1 1 1 1 1
= - Z|cos[= (a+b (-nL L ")) - [2 - T si
(2 A 05[2(a+ (-nLog(x] + Log[cx"])) ] [2 A in]
1 1 1 1
~ (-a-b (-nLog[x] +Log[cx"]))] + —+—J Sin[= (a+b (-nLog[x] + Log[cx"])) ]
2 2 2 2
Cos[lanog[x}Jrl(a+b<fnLog[x}+Log[cx”]))]+
2 2
Sin[lanog[x]+1<a+b(—nLOg[X]+|—°g[cxn”)})]
2 2

Problem 173: Result more than twice size of optimal antiderivative.

JSec[a+b Log[cx"]]3
3

dx
X

Optimal (type 5, 87 leaves, 3 steps):
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1 . . 1 21 1 21 ‘ .
-———————8e&’*? (c x”)hbHypergeometric2F1[3, - [3+ i), - [5+ i), -e*'? (c x“)“b}
(2-3ibn)x? 2 bn/ 2 bn
Result (type 5, 705leaves):
1

b2 n? (—2+Jibn>

el (a+(2i+bn) Log[x]+b (-nLog[x]+Log[cx"])) (4 + b2 n2>

. 1 1 3 i
Hypergeometric2F1[1, —+ —, —+ —

2 bn, 2 bn’
1/

Sec[a+b (-nlLog[x] +Log[cx"]) ]

_2i (a+bLog[cx"])] +
b2 n? x2

(]

+

4 bn x>

Cos[lanog[x] + 1 (a+b (-nlLog(x] +Log[cx"]))] -
2 2

+

2
Sin[lanog[x] + 1 (a+b (,n Log [x] +Log[cx“]))]]
2 2

3 l 2 52 2
Sln[zanog[x}]/(b n? x

[1 i
.=
2 2

% (~a-b (-nLog(x] +Log[cx"])]] -

cx“])”+[l+j— Sin|

2 2

1
Cos[; (a+b (-nlLog[x] +Log

i_i—) Sin[% (a+b (-nLog(x] +Log[cx"]))]

bnLog[x] + 1 (a+b <—n Log[x] +Log[cx”]))] -
2

Sin

1/ [4bnx2

2
Sin[lanog[x] L (a+b (-nLog[x] +Log[cx“]))]]
2 2

bnLog[x] + 1 (a+b (-nLog[x] +Log[cx"]))]
2

N |

Cos[lanog[x] + 1 (a+b (-nlLog[x] +Log[cx"|)) ]+
2 2

1 1 i 1
Sin|=bnlL b>n?x? || =+ —|Cos|= (-a-b (-nL +L n +
1n[2 n og[x]]/( n? x S5 05[2( a (-nLog[x] + Log[cx"]))]
1 1 1 1 1
=_-=|cCos[=(a+b(-nL +L " -|—-—]si
(2 " 05[2 (a (-nLog[x] + Log[cx"])) ] (2 A in]
1 1 iy .1
~ (-a-b (-nLog[x] +Log[cx"]))] + —+—J Sin[= (a+b (-nLog[x] + Log[cx"])) ]
2 2 2 2

Problem 174: Result more than twice size of optimal antiderivative.
JxSec[a+bLog[cx”H4dlx

Optimal (type 5, 79leaves, 3 steps):
i

1 . ‘ i ) .
———8e*?x? (c x”)“bHyper‘geometr‘icZFl[4, 2-—,3-—,-e*"?(c x”)“b]
1+21ibn bn bn



Mathematica 11.3 Integration Test Results for 4.7.5 x”m trig(a+b log(c x”~n))”p.nb | 23

Result (type 5, 668 leaves):

3b]3-n32 (1+b?n?) x>Sec[a+b (-nLog[x] +Log|[cx"])]
Sec[a+bnLlog[x] +b (-nLog[x] +Log[cx"])]|Sin[bnLog[x]] + ;
3bn
x*Sec[a+b (-nlog[x] +Log[cx"])]| Sec[a+bnLog[x] +b (-nLog[x] +Log[cx””]3

1

Sin[bnLog[x]] -
3b°n3 (-2-21ibn)

4x*Sec[a+b (-nlog[x] +Log[cx"|)] |ie?* (a+bLog[cx]) Cos[a+b (-nlLog[x] +Log[cx"])]

Hypergeometric2F1[1, 1 - j—, 2- jl—, -2t (ablog[ex])]
bn bn
(-i+bn) Cos[a+b (-nLog[x] + Log[cx"] H Hypergeometric2F1[1, - bi’ 1- bi,
n n

_e2t (a+bnLog[x]+b (—nLog[x]+Log[cx"”)] + JiSin[a+b (_n Log[x] + Log{c X”])})] _

1
3bn(—2—21’1bn)

4x*sec[a+b (-nlLog[x] +Log[cx"])]

i @2t (a+bLog[cx"]) Cos[a+b <7n Log[x] + Log[c xn] )}

Hypergeometric2F1[1, 1 - j—, 2- jl—, -2t (asbrog[ex]]]
bn bn
1 i
(-i+bn) |Cos[a+b (-nLog[x] +Log[cx"]) ] Hypergeometric2F1[1, - o 1- o
n n
_e2t (a+bnLog[x]+b (-n Log[x]+Log[cx"”)] i Sin[a +b (_n Log[x] + Log[c Xn] ) } )] + 1
3 b2 n?

x*Sec[a+b (-nlog[x] +Log[cx"])]| Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"”]2
(-Cos[a+b (-nLog[x] +Log[cx"|)]| +bnsSin[a+b (-nLog[x] +Log[cx"])])

Problem 175: Result more than twice size of optimal antiderivative.
JSec [a+bLog[cx"] }4d1x

Optimal (type 5, 85leaves, 3 steps):

1 . . 1 1 1 1 . .
————16e*'?x (c x”)“bHyper‘geometr‘icZFl[4, = (4— —J, = (6— —J, —e?t? (c x”)“b]
1+41ibn 2

Result (type 5, 517 leaves):
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(1+4b%n?) xSec[a+b (-nlLog[x] +Log[cx"])]

6 b3 n3
Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]|Sin[bnLog[x]] + ;
3bn
xSec[a+b (-nLog[x] +Log[cx"])] Sec[a+bnLog[x] +b (-nLog[x] +Log[cx”]”3
1 a+b (-nLog(x]+Log[cx" ]
Sin[bnlog[x]] - e bn (1+4b>n?)

6b3n3 (—Ji+2bn)

Sec[a+b (-nLog[x] +Log[cx"]) ] _el2ivg) (arbroglex])

Cos[a+b (-nlLog[x] +Log[cx"])]
i

- )
2bn

a,mn Log[x] +Log[c x"]

C o2 (avbLoglex]] ] gyt (1+2ibn)

2

Hypergeometric2F1[1, 1 - ,
2bn
i i

) 1 - )
2bn 2bn

_‘EZJ‘L(a+anog[x]+b (—nLog[x]+Log[cx"”)] +JiSin[a+b (—nLog[x] +L0g{CXn])})] +
2

x |Cos[a+b (-nlLog[x] +Log[cx"]) ]| Hypergeometric2F1|1, -

1
6 b2 n?
xSec[a+b (-nLog[x] +Log[cx"])] Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]

(-Cos[a+b (-nLog[x] +Log[cx"|)] +2bnSin[a+b (-nLog[x] +Log[cx"])])

Problem 177: Result more than twice size of optimal antiderivative.

dx

JSec[a+b Log[cx"]14
2

X

Optimal (type 5, 87 leaves, 3 steps):
1 4 4ib . 1 i 1 i 2i 2ib
-———————16¢*"? (cx") Hypergeometric2F1[4, — [4+ —], = [6+ —], —e?t? (cx")*t?]
(1-4ibn) x 2 bn/ 2 bn

Result (type 5, 660 leaves):
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e, (1+4b%n?) sec[a+b (-nLog[x] +Log[cx"]) ]
Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]|Sin[bnLog[x]] +

Sec[a+b (-nlLog[x] +Log[cx"])]

3bnx
3 1
Sec[a+bnLlog[x] +b (-nLog[x] +Log[cx"|)]| Sin[bnLog[x]] +
6 b3n3x
Sec[a+b (-nlog[x] +Log[cx"]|)] |- ! e21<a*bL°g[CX"])Cos[a+b(—nLog[x}+Log{cx”]”
i+2bn
Hypergeometric2F1[1, 1+ L 24—, _e2i (asbLogex"]) ] _
2bn 2bn
iCos[a+b (-nLog[x] +Log[cx"]|)] Hypergeometric2Fi|1, L1 ——,
2bn 2bn
7(921'1(a+anog[x]+b(—nLog[x]+Log[cx"}))] +Sin[a+b (—nLog[x] +LOg[CXn]>} + 1
3bnx
2Sec[a+b (-nlLog[x] +Log[cx"])] |- 1b @21 (arblog[cx"]) Cos[a+b (-nlLog[x] +Log[cx"])]
i+2bn
Hypergeometric2F1[1, 1+ , 2+ ! , et <a+bL°g[CX"])] -
2bn 2bn
iCos[a+b (-nLog[x] +Log[cx"]|)] Hypergeometric2F1|1, L1 ——,
2bn 2bn
_ezi(a+anog[x]+b (—nLog[x]+Log[cx"”)] +Sin[a+b (—nLog[x] +LOg{CXn]>} + 1
6 b?n? x

Sec[a+b (-nLog[x] +Log[cx”]” Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]2
(Cos[a+b (-nLog[x] +Log[cx"|)] +2bnSin|a+b (-nLog[x] +Log[cx"])])

Problem 178: Result more than twice size of optimal antiderivative.

Sec[a+blog[cx"]]*
J dx

x3

Optimal (type 5, 79 leaves, 3 steps):
1 . ) i i ) )
-——————8e*"? (c x”)“bHyper‘geometr‘icZFlH, 24—, 34—, _g2ia (c x“)“b}
(1-2ibn)x? bn bn

Result (type 5, 640 leaves):



26 | Mathematica 11.3 Integration Test Results for 4.7.5 x”~m trig(a+b log(c x”~n))~p.nb

2 (1+b?n%) Sec[a+b (-nLog[x] +Log[cx"])]

3b3n3x?
Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]|Sin[bnLog[x]] +
anXZSec[a+b(—nLog[x]+Log[cx“])]
3. 1
Sec[a+bnLog[x] +b (-nLog[x] +Log[cx"])]|” Sin[bnLlog[x]] + —————
3b3n3x?
2Sec[a+b (-nlLog[x] +Log[cx"])] —%ezj(a*bmg[”"]) Cos[a+b (-nlLog[x] +Log[cx"])]
i+bn

i i . ,
Hypergeometric2F1[1, 1+ —, 2+ —, —e?* (3P Log|[c x })} _

bn bn

iCos[a+b (-nLog[x] +Log|[cx"|)]| Hypergeometric2Fi|1, bj—, 1+ bj_’
n n

1
3bnx?

_621(a+anog[x]+b (—nLog[x]+Log[cx"”)] +Sin[a+b (—nLog[x] +LOg[CXn]>} +

1

2Sec[a+b (-nLog(x] +Log[cx"])] |-- b
1+D0n

i 1 . n
Hypergeometric2F1[1, 1+ —, 2+ —, -e?* (a+bLog[cx U} _

bn bn
i 1
iCos[a+b (-nLog[x] +Log[cx"]|)] Hypergeometric2F1|1, o’ 1+ o
n n
_ 2t (a+bnLog[x]+b (—nLog[x]+Log[cx“”)] +Sin[a+b <_n Log[X] +L0g{CXn]>} + 1
3b?%n?x?

Sec[a+b (-nlog[x] +Log[cx"])] Sec[a+bnlog[x] +b (-nLog[x] +Log|c x"])]z
(Cos[a+b (-nLog[x] +Log[cx"])] +bnSin[a+b (-nLog[x] +Log[cx"])])

Problem 181: Result more than twice size of optimal antiderivative.
JxSec[a+2Log[cxj‘H3d1x

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

eta (c x]'l)”x2

<1+e2“‘ (c xfl)“)2
Result (type 3, 127 leaves):

—41?Sec[a+2Log[cxﬁ}]2
((1+2x%) Cos[a+2Log[cx] -21iLog[x] ] +1 (1-2x%) Sin[a+2Log[cx!] —ZjLog[x}])

(Cos[2 (a+2Log[cx'] -21iLoglx])]|+iSin[2 (a+2Log|[cx']|-21Loglx])])

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

JSec[a +2Log|c x?] ]3 dx

g2 (a+bLog[cx"]) Cos[a+b (-nlLog[x] +Log[cx"])]
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Optimal (type 3, 58 leaves, 3 steps):

leec[a+2Log[cx§H —lijec[a+2Log[cxi’H Tan[a+2Log[cxﬂ]
2 2

Result (type 3, 137 leaves):

—2175ec[a +2 Log[c x?] ]2

((1+2x2) Cos[a+2Log[cxﬂ -iLlog[x]]+1i (1-2x?) Sin[a+2Log[cx§] —JiLog[x]])

(Cos[z (a+2Log[cx§] 71'1Log[x})} +1Sin[2 (a+2Log[cxi’} 7]1Log[x])])

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

JSec[a +2Log|c x’ﬂ ]3d1x

Optimal (type 3, 48 leaves, 3 steps):

i

61
2e3ta (c x’?) X

i\41
(1+e“a (c x’?]

2

Result (type 3, 139leaves):

;?Sec [a +2 Log[c x’é] }2

((1+2x2) Cos[a+2Log[cx’%] +iLlog[x]]+1i (-1+2x%) Sin[a+2Log[cx’%] +J'1Log[x}])

(72Cos[2 (a+2Log[cx’i’} +]‘1Log[x])] +21Sin|2 (a+2Log[cx’;’} +]‘1Log[x])})

Problem 188: Result more than twice size of optimal antiderivative.

JSec[a +b Log[cx"] }3/2 dx

Optimal (type 5, 109 leaves, 3 steps):

—2x (1+e213 (cx“)“b)w2
2+31bn

Hypergeometric2F1|

N w

s 1 (3— EJ, 1 (7— QJ, —e?i? (ex")?'? Sec[aerLog[cx"HB/2
4 bn 4 bn

Result (type 5, 843 leaves):
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4+/2 o2t (a+b (-nLog[x]+Log[cx"])) xl-ibn

i (a+b (-nLog[x]+Log|cx" ibn
el | ( [exT]) (2]‘1+bn> (1+(e211(a+b(—nLog[x]+Log[cx”]))XZibn) +
14+ @21 (a+b (-n Log[x]+Log[cx"])) x2ibn

(72]'1 _bna+eli (a+b (-nLog[x]+Log[cx"])) (—21‘1+bn)) x/1+e2j1 (a+b (-nLog[x]+Log[cx"])) x2ibn

1 2i+bn 3 i . n .
Hypergeometric2Fl [ 1 1+ 3 1 _g2i(atb (-n Logx]+Log[cx"])) y21i bn] J /

J 3
2 4bn 4 2bn

(bn (4+b”n%) (-2Cos[a+b (-nLog[x] +Log[cx"])] +

bnSin[a+b (-nLog[x] +L°g[cxn])]))] -

el (a+b (-n Log[x] +Log[cx"])) xibn

\/? be?2ti (a+b (-nLog[x]+Log[cx"])) nxi-ibn \/

14 @2i (a+b (-nLog[x]+Log[cx"])) x2ibn

((2 i +bn) (1+e2]i (a+b (-nLog[x]+Log[cx"])) XZjbn) .

(—Zji —bn+elt (a+b (-nLog[x]+Log[cx"])) (—2]3_ +bn)) \/1+ezj (a+b (-nLog[x]+Log[cx"])) x2ibn

1 2i+bn 3 i . N )
Hypergeometric2Fl [ 1 1+ = 1 , _e2i (a+b (-nLog[x]+Log[cx"])) x21 bn] ] /
2 4bn 4 2bn

((4+b>n?) (-2Cos[a+b (-nLog[x] +Log[cx"])] +bnSin[a+b (-nlLog[x] +Log[cx"|)])) +

JSec[a+anog[x] +b (-nLog[x] + Log[cx"]) ]
((2xCos[bnLog(x]]) /(-2Cos[a+b (-nLog[x] +Log[cx"])] +
bnSinfa+b (-nLog[x] +Log[cx"|)]) - (4xSin[bnLog(x]]) /
(bn(-2Cos[a+b (-nLog[x] +Log[cx"|)] +bnSin[a+b (-nLog[x] +Log[cx"])])))

Problem 192: Result more than twice size of optimal antiderivative.

J ! dx
v/Sec[a+bLog[cx"]]

Optimal (type 5, 110leaves, 3 steps):

2xHyper‘geometr‘ic2F1[—i, fizj;b”, i (3— zfi), —e2ia (cx") P
n n

(2-ibn) \/1+e”a (cxn)?*® +/sec[a+bLog[cx"]]

Result (type 5, 364 leaves):
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eta (c x”)“’

2i+bn) [1+e2t2 (cx")2iP) .
1+e“a<cx”)“b (< )< ( ) )

2iv2 betenx (cx”)lb\l

\/1“32“ (cxn>211b (72]'1—bn+e2“ (721‘L+bn) x-2ibn <CXn>21'1b)

1 2i+bn 3 1 . .
Hypergeometric2F1[ —, - , - , _e2ia (cx”)“b]] /
2 4bn 4 2bn

((4+b2n2) [-2i-bn+e?'® (-2i+bn)x 210" (cx")2*0)] -
(2xCos[a-bnLog[x] +bLog[cx”]])/
(\/Sec[a+bLog[c x"] ]

(-2Cos[a-bnLog[x] +blog[cx"] | +bnSin[a-bnLog[x] +bLog[cx”]]))

Problem 196: Result more than twice size of optimal antiderivative.

1
J dx
Sec[a+blog[cx"]]>/?

Optimal (type 5, 110leaves, 3 steps):

2xHyper‘geometric2F1[—%, i (757 E—l), ,%, _e2ia (cxn)ub]
n n

(2—51‘1bn) (1+<e2fla (cx“)“”’)S/ZSec[a+bLog[cx”}}5/2

Result (type 5, 861 leaves):
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3901 +/2 b3et (a+b (-nLog[x]+Log[cx"])) n3 xl-ibn

i (a+b (-nLog[x]+Log|cx" ibn
el | ( X)) (2]‘1+bn) (1+e2i(a+b(—nLog[x]+Log[cx"]))XZJ’Lbn) +
14+ @21 (a+b (-n Log[x]+Log[cx"])) x2ibn

(—21‘1—bn+e“ (a+b (-nLog[x]+Log[cx"])) (—21‘1+bn)) x/1+e2j1 (a+b (-nLog[x]+Log[cx"])) x2ibn

1 2i+bn 3 ' . n .
Hypergeometric2F1 [ =, - L+ , = - 1 , -2t (a+b (-nLog[x]+Log[cx"])) X21bn] ] /
2 4bn 4 2bn

((-2i+5bn) (2i+5bn) (4+b2n?) (-2 -bnse?? (a0 (nteeixitog[ex])) (L2354 pn)))

JSec[aernLog[x]+b(—nLog[x]+Log{cx“])]
(- ((xCos[bnLog[x]] (12+55b?n?+12Cos[2 (a+b (-nLog[x] +Log[cx"]))] +
65b’n”Cos[2 (a+b (-nlog[x] +Log[cx"])) ]+
4bnsin[2 (a+b (-nLog[x] +Log[cx"|))])) /(4 (-21+5bn) (2i+5bn)
(-2Cos[a+b (-nlLog[x] +Log[cx"])] +bnSin[a+b (-nLog[x] +Log[cx"|)]))) +
(xSin[bnLog[x]] (-16bn-4bnCos|[2 (a+b (-nLog[x] +Log[cx"]))] +
12Sin[2 (a+b (-nLog[x] +Log[cx"]))] +
65b°n>Sin[2 (a+b (-nlog[x] +Log[cx"]|))]|)) /(4 (-24+5bn) (2i+5bn)
(-2Cos[a+b (-nLog[x] +Log[cx"])] +bnSin[a+b (-nLog[x] +Log[cx"]|)])) +
(xsin[3bnLlog[x]] (5bnCos[3 (a+b (-nlLog[x] +Log[cx"]))] -
2sin[3 (a+b (-nLog(x] +Log[cx"]))])) /(2 (-2i+5bn) (2i+5bn)) +
(xCos[3bnLog[x]] <2Cos[3 (a+b (-nLog[x] +Log[cx”}))] +
5bnsin|3 (a+b (-nLog[x] +Log[cx”]))]))/(2 (-2i+5bn) (2i+5bn)))

Problem 202: Result more than twice size of optimal antiderivative.
Jx"‘ Sec[a+bLog[c x”} ]3/2 dx

Optimal (type 5, 130leaves, 3 steps):
1

T o ylsm (1+eua <cxn>21b)3/2
2+2m+31bn
21+2im-3bn 21+2im-7bn . .
Hypergeometric2F1| =, - , - , _e2ia (an)nb}
2 4bn 4bn
3/2

Sec[a+blLog[cx"]]

Result (type 5, 470leaves):
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el? (cx“)iLb

: \/1+(erla (cx")zjlb

V2 xtmibn (4. 8m+4m?+b?n?) leb”\l

1+ e2ta (cx”)zjl

. 1 21+21im-3bn 21+21im-7bn
Hypergeometric2F1| ~, - -

s ,f<e2“‘<cx”>2j‘b]Jr
2 4bn 4bn

eja (an

e2ia (an>21'lb

)ib

(2+2m+3ibn) (2+2m+1bn)\l \/1+621a<cxn>2ﬁb
1+

1 2i+21im+bn 2i+2im-3bn . i
Hypergeometric2F1| —, - , - , —eia (cxn)?ib]
2 4bn 4bn

j\/?ij”\/Sec[aerLog[cx”H (bnCos[bnlLog[x]] -2 (1+m)Sin[bnLog[x]]) /

(bn(-2i-2im+3bn) (-2 (1+m) Cos[a-bnLog[x] +bLog[cx"]] +
bnSin[a-bnlog[x] +blog[cx"]|]))

Problem 204: Result more than twice size of optimal antiderivative.

j X dx
\/Sec[a+bLlog[cx"]]

Optimal (type 5, 129 leaves, 3 steps):
1 2i+2im+b 2i+2im-3b . ;

2 x1*" Hypergeometric2F1[- =, - treiis n, _cixsinm n, -e*'? (c X”)“b})/
2 4bn 4bn

((2+2m—1‘1bn) \/1+e“a (cxm)2t® \/Sec[a+bLog[cx”H )

Result (type 5, 630 leaves):
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B [2 b @21 (a+b (-nLlog(x]+Log[cx"])) fy y1+m

<2j+zjm+bn)xzjan . 1 2i+2im-3bn 2i+2im-7bn
ypergeometric2F1 [ s ,
2 4bn 4bn

. n . 1
_ g2 (a+b (-nLog(x]+Log[cx"])) x?10M] . (-24-2im+3bn) Hypergeometric2Fl] —,
2

21+21m+bn, _2]l+2]].m—3bn, 21 (avb (-nLogix]+Log[cx])) ijbn})J/
4bn 4bn

(2+2m-ibn) (2+2m+3ibn) (2+2mfjbn+e“(a+b(*”L°g[X1*L°g[CX"U> (2+2m+1’1bn))

i (a+b (-nLog[x]+Log|c x" ibn
ST e el o | et lniestooslex])) .
212621 avb (nogix ogex])] x25bn

JSec[a+anog[x] +b (-nLog[x] + Log[cx"]) |
((le*"‘Cos[anog[x]] Cos[a+b (-nlog[x] +Log|c x“])]z)/
(2Cos[a+b (-nLog[x] +Log|[cx"])] +2mCos|[a+b (-nLog[x] +Log[cx"])] -
bnSin[a+b (-nLog[x] +Log[cx"|)]) -
(x**"™sin[bnLog[x]] Ssin[2 (a+b (-nLog[x] +Log|c x”])”)/
(2Cos[a+b (-nLog[x] +Log[cx"])]+2mCos[a+b (-nLog[x] +Log[cx"])] -
bnSinfa+b (-nLog[x] +Log[cx”””)

Problem 212: Result more than twice size of optimal antiderivative.

JCsc[a+b Log[cx"]] dx

X

Optimal (type 3, 20leaves, 2 steps):
ArcTanh[Cos[a+bLog[cx"]]]
bn

Result (type 3, 54 leaves):
Log[Cos[§+ ibLog[cx”}H Log[sin[§+ ibLog[c x"1]]

- +

bn bn

Problem 219: Result more than twice size of optimal antiderivative.

JCsc[a +b Log[c x"] }4dlx

Optimal (type 5, 84 leaves, 3 steps):
1

. - 1
———16e*'?x (c X”)“bHyper‘geometr‘icZFl[4, = (4— —J,
1+41ibn 2
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Result (type 5, 782 leaves):

- (1+4b%n?) xCsc[a+b (-nlLog[x] +Log[cx"])]
6b°n

Csc[a+bnLog[x] +b (-nLog[x] +Log[cx"])]|Sin[bnLog[x]] +

xCscla+b (-nLog[x] +Log[cx"]) ]
3bn

1
6 b2 n?
xCsc[a+b (-nLog[x] +Log[cx"])] Csc[a+bnLog[x] +b (-nLog[x] +Log[cx"]) ]
(2bncCos|[a+b (-nLog[x] +Log[cx"]) ]| +Sin[a+b (-nLog[x] +Log[cx"])]) -

1 a+b (-nLog[x] +Log[c x"”

bn Csc[a+b (-nlLog[x] +Log[cx"])]

Csc[a+bnLog[x] +b (-nLog[x] +Log[cx””rSin[anog[x]} -

2

e
6b3n3 (—1‘1+2bn)

i

)2_
2bn 2bn

a nlLog[x]+Log|cx"
. g [x] +Log[cx"]

Sin[a+b (-nlLog[x] +Log[cXx"])] +ebn " (-i+2bn)x

(e(z i+ (abLog[cx"]) Hyper‘geometr‘icZFl[l, 1 , o2 [arbLog[c Xn”}

1
)1_ i)
2bn 2bn

e2i (a+anog[x]+b(—nLog[x]JrLog[cx”]))} Sin[a+b (*I’] Log [X] +L0g[CXn]>})) _

Cos[a+b (-nlLog[x] +Log[cx"]|)] + i Hypergeometric2F1|1, -

1 a+b [-nLog[x] +Log[cx"]
2e bn Csc[a+b (-nLog[x] +Log[cx"])]
3bn(-i+2bn)

(e(“*bl?) (a+b Log[cx]) Hypergeometric2F1[1, 1 - y 2 - i , @21 (ablog[cx]) ]
2bn , 2bn
Sin[a+b (-nlLog[x] +Log[cx"])] + eﬁ{mgtx';mg[cx (-i+2bn)x

1
J17 3
2bn 2bn

e2i (a+anog[x]+b(—nLog[x]JrLog[cx"}))} Sin[a+b (_n Log[X] + LOg{CXﬂ)})J

Cos[a+b (-nlLog[x] +Log[cx"])] + i Hypergeometric2F1|1, -

Problem 223: Result more than twice size of optimal antiderivative.

Jszc[aJrZLog[cxj‘HBdlx

Optimal (type 3, 49leaves, 3 steps):
iel? (cxi)?x?

(1—<erLa (c xl")“)2

Result (type 3, 127 leaves):

:?Csc[a+2Log[cxiH2
(i (-1+2x*) Cos[a+2Log[cx'] -2iLog[x]]+ (1+2x*) Sin[a+2Log[cx’]-21Log[x]])
(Cos[2 (a+2Log|[cx'| -2iLog[x])]|+iSin[2 (a+2Log[cx’]|-21Loglx])])
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Problem 224: Result more than twice size of optimal antiderivative.

JCsc[a +2Log|c x?] ]3 dx

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

1szc[a+2Log[cxifH +lijot[a+2Log[cx§]] Csc[a+2Log[cx]?H
2 2

Result (type 3, 137 leaves):

;?Csc [a+2Log|c x?] ]2

(J‘L (-1+2x%) Cos[a+2Log[cx%} -iLog[x]] + (1+2x?) Sin[a+2Log[cx§] —jLog[x]])

(Cos[z (a+2Log[cxi_} —leog[x])] +1Sin[2 [a+2Log[cx;_] —iLog[x])])

Problem 225: Result more than twice size of optimal antiderivative.

JCsc[a +2Log|c x’;’} ]3d1x

Optimal (type 3, 51leaves, 3 steps):

N
21e3ta (cxf?] X

iy 41
(17e“a (c x’?]

2

Result (type 3, 137 leaves):

—zl?Csc[a +2Log|c x‘i_} ]2

((—1+2x2) Cos[a+2Log[cx’§] +iLog[x] ] +1i (1+2x?) Sin[a+2Log[cx’§] +J'1Log[x]})

(JiCOS[Z (a+2Log[cx‘i_} +J'1Log[x])] +Sin|2 (a+2Log[cx'i_] +J‘1Log[x])])

Problem 234: Result more than twice size of optimal antiderivative.

j = dx
v/Cscla+blog[cx"]]

Optimal (type 5, 110leaves, 3 steps):

2xHyper‘geometr‘ic2F1[—§, —%, ‘1: (3— i—i), e?i? (cxn)??]

(2-ibn) \/1—e2“ (cx“)”lb \/Cscla+bLog[cx"]]

Result (type 5, 367 leaves):
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ib

Ponla n
iel? [ex] — ((21‘1+bn) (-1e et (cx)2i0) s

-1+ e2ta (c x”)

2x |- ||ivV2 betan (cx")lb\l

\/17(921'La <CXn>21'Lb (2]1+bn+<e2“ (-2 +bn) x2ibn (cxn)ub)

1 21+bn 3 1 ) .
Hypergeometric2F1[ —, - , = , e?ia (an>21b}) /
2 4bn 4 2bn

((4+b2n2> (72+J'1bn+<e2ia <2+J'1bn) x~2ibn (cx”)zjb)) +

Sin[a-bnLog[x] +bLog[cx”H/ (\/Csc[a+bLog{cx”H

(bncCos[a-bnlLog(x] +bLog[cx"||+2Sin[a-bnLog[x] +bLog[cx”H))

Problem 238: Result more than twice size of optimal antiderivative.

1
J dx
Csc[a+bLlog[cx"]]°/?

Optimal (type 5, 110leaves, 3 steps):

2xHyper‘geome‘cr‘ic2F1[—iJ i (75— ﬁ), 7723;:”, e (cxn)?t?]

(2-5ibn) (1—@2“ <cx”)Zj‘b)S/ZCsc[a+bLog[Cx”}]5/2

Result (type 5, 862 leaves):
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39012 b3et (a+b (-nLog[x]+Log[cx"])) n3 xi-ibn

\/ i et (a+b (-nLog[x]+Log[cx"])) xibn

(21’1+bn) (71+e211 (a+b (-nLog[x]+Log[cx"])) XZjbn) +
_14 @21 (atb (-n Log[x]+Log[cx"])) x2ibn

(2]-1+bn+e2j1 (a+b (-nLog[x]+Log[cx"])) (—2]‘1+bn)) \/1*@21 (a+b (-nLog[x]+Log[cx"])) x2ibn

/

1 2i+bn 3 i . n .
Hypergeometric2F1 [ =, - L+ , = - 1 , ett (a+b (-nLog[x]+Log[cx"])) Xann} )
2 4bn 4 2bn

((—2+51‘1bn) (-2i+5bn) (4+b2n?) (21’1+bn+<e“(a*b<’“L°g[XJ*L°g[”"})) (2i+bn)))] +

\/Csc[a+anog[x]+b(—nLog[x]+Log[cx"])]
(- ((xCos[bnLog[x]] (—12—55b2n2+12Cos[2 (a+b (-nLog[x] +Log[cx“])” +
65b?n?Cos[2 (a+b (-nlLog[x] +Log[cx"]))] +
4bnsin[2 (a+b (-nLog[x] +Log[cx"|))])) /(4 (-21+5bn) (2i+5bn)
(bncCos|[a+b (-nLog[x] +Log[cx"|)]|+2Sin[a+b (-nLog[x] +Log[cx"|)]))) +
(xSin[bnLlog[x]] (16bn-4bnCos[2 (a+b (-nLog[x] +Log[cx"]))] +
12Sin[2 (a+b (-nLog[x] +Log[cx"]))] +
65b°n>Sin[2 (a+b (-nlog[x] +Log[cx"]|))]|)) /(4 (-24+5bn) (2i+5bn)
(bncCos|[a+b (-nLog[x] +Log[cx"|)]+2Sin[a+b (-nLog[x] +Log[cx"])])) +
(xCos[3bnLog[x]] (5bnCos[3 (a+b (-nLog[x] +Log[cx"]))] -
2sin[3 (a+b (-nLog(x] +Log[cx"]))])) /(2 (-2i+5bn) (2i+5bn)) -
(xsin[3bnLog[x]] (2Cos[3 (a+b (-nLog[x] +Log[cx"]))] +
5bnSin[3<a+b(—nLog[x]+Log[cx”]))]))/(2(—2]‘1+5bn) (2i+5bn)))

Problem 240: Result more than twice size of optimal antiderivative.

j(ex)"‘Csc[d (a+bLog[cx”}”3d1x

Optimal (type 5, 122 leaves, 3 steps):
i({l+m)-3bdn
2bdn

, e2tad (cx“)“bd}]/ (e (i(1+m)-3bdn))

ge’t?? (ex)" (c x“)”bdHyper‘geometr‘icZFl{B, -

i (1+m)—5bdn
2bdn

Result (type 5, 367 leaves):
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1
8 b2 d2 n?

X (ex)" —bdnCsc[ld (a+bLog[cx”]H274 (1+m) Csc[d (a-bnLog(x] +bLlog[cx"])] +
2

bdnSec[ld (a+bLog[cx“”]2+2 (1+m) Csc[ld (a+bLlog[cx"])]
2 2
d(a-bnlog[x] +bLog[cx"])] Sin[lbdnLog[x]} -2 (1+m)

C
sc| A

d(a+bLOg[CX”})]Sec[1d(afanog[x]+bLog[cx“])]Sin[lbdnLog[x}]+
2 2
-1 -1 1 (1 31bd
8 (1+m-ibdn) x'>4" Hypergeometric2F1[1, i 1m+bdn,_1( +m+3ibdn)
2bdn 2bdn

x?12d" (Cos[2d (a-bnLog[x] +blog[cx"])|+iSin[2d (a-bnLog[x] +bLlogcx"|)])]

Sec|

(-iCos[d (a-bnlog[x] +bLlog[cx"])]+Sin[d (a-bnlog[x] +blog[cx"])])

Problem 244: Result more than twice size of optimal antiderivative.

Jx’" Csc|a+bLog|cx"] ]3/2 dx

Optimal (type 5, 130leaves, 3 steps):
o
2+2m+31bn

2 (12202 o)) escla - bLoglex] |

. 3 21+21im-3bn 21+21im-7bn
Hypergeometric2F1[ =, - , - s
2 4bn 4bn

e2ia (cxn>2itb]

Result (type 5, 466 leaves):

ib

iet? (c x”)

xLem-ibn (4+8m+4m2+b2n2) XZjbn\/Zizera (cx”)“b :
-1+e2t2 (cx”)”b

. 1 21+21im-3bn 21+21im-7bn
Hypergeometric2F1| ~, - , - s
2 4bn 4bn

e?*? (c x”)“b} +

ib

iet? (c x")

. . . . 21 2ib
(—21—21m+3bn> (—21—21m+bn>\/2—2e a(CXn) ' \I 2ib

-1+ e2ta (cx”)

21+21im+bn 21+21im-3bn

Hyper‘geometr‘icZFl[l, - , e?ia (cxn)2i0]

2 4bn ’ 4bn

2ij”\/Csc[a+bLog[cx”H (bnCos[bnLog[x]] -2 (1+m)Sin[bnLog[x]]) /

(bn(-2i-2im+3bn) (bnCos[a-bnLog[x] +bLlog[cx"|]+

(- X
2 (1+m)Sinfa-bnlog(x] +bLlog[cx"]]))
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Problem 246: Result more than twice size of optimal antiderivative.

J X dx
v/Cscla+bLlog[cx"]]

Optimal (type 5, 129 leaves, 3 steps):

1 21+21im+bn 21+21im-3bn . .
2 x'*" Hypergeometric2F1[- =, - ERE , - rrel , e?'?(c x”)“b])/
2 4bn 4bn

((2+2m—1‘1bn> \/1—«32]'la (cx”)zjLb \/Csc[a+bLog[cx”H )

Result (type 5, 637 leaves):

2+/2 bel (a+b (-nLog[x]+Log[cx"])) n xlm-ibn

: i b (-nL L n ib
\/l_eu (a+b (-nLog[x]+Log[cx"])) x2ibn \/ i et (a+b (-nLogix+ og[cx"])) xton

_14 @21 (asb (-nLog[x]+Log[cx"])) x2ibn

B J i . 1 2i+2im-3bn 2i+2im-7bn
(2+2m-1ibn) x Hypergeometric2F1| =, s
2 4bn 4bn

) n . 1
@21 (a+b (-nLogix]+Log[cx"])) x?1PM] — (2+2m+31ibn) Hypergeometric2Fl| —,
2

2i+2imebn  28028m-3b0 Ly niogia Logfex]) x“b”]J /
4bn 4bn

((2+2m—jbn) (2+2m+3ibn) (—2—2m+ibn+e21(a+b(—nL0g[X]+Log[cx"”) (2+2m+1’1bn))) N

\/Csc[a+anog[x] +b (-nLog[x] +Log[cx“])]
((le*’"Cos[anog[x]] Sin[a+b (-nlLog[x] +Log|c x“])]z)/
(bncCos[a+b (-nLog[x] +Log[cx"])] +
2sin[a+b (-nLog[x] +Log[cx"|)] +2mSin[a+b (-nLog[x] +Log[cx"])]) +
(x*™sin[bnLog[x]] Sin[2 (a+b (-nlLog[x] +Log[cx"]))]) /
(bncCos[a+b (-nLog[x] +Log[cx"])] +
2sin[a+b (-nlLog[x] +Log[cx"|)] +2mSin[a+b (-nLog[x] +Log{cx”])]))
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Summary of Integration Test Results

250 integration problems

//

A - 186 optimal antiderivatives

B - 36 more than twice size of optimal antiderivatives
C - 3 unnecessarily complex antiderivatives

D - 25 unable tointegrate problems

E - Ointegration timeouts



