Mathematica 11.3 Integration Test Results

Test results for the 46 problemsin "1.1.3.6 (g x)"m (a+b x*n)"p (c+d
xAn)Aq (e+f x n)Ar.m"

Problem 7: Result more than twice size of optimal antiderivative.

dx

J(ex)m (A+Bx") (c+dx")

(a+bx")3

Optimal (type 5, 228 leaves, 3 steps):
-(((Ab(bc(1+m-2n)-ad(1+m-n))-aB (bc(1+m)-ad (1l+m+n))) (ex)™") /
(Ab-aB) (ex)™" (c+dx")

(2a2b2en2 (a+bx”))) +
2aben (a+bx“)2

(bc(aB(1+m) -Ab (1+m-2n)) (L+m-n)+ad (1+m) (Ab(1+m-n)-aB (l+m+n)))

/(2a3b2e (1+m)n?)

Lom . 1+m 1+m+n b x"
(e x) " Hypergeometric2F1[1, , , - ]
n n a

Result (type 5, 1153 leaves):
1

2 a3 b? (1+m) n2 (a+bx”)2

x (ex)"|a*Ab’c (1+m)n-a*bBc (1+mjn-a*Abd (1+m)n+a*Bd (1+m)n-

aAb’c (1+m) (a+bx") +a’bBc (1+m) (a+bx") +a’?Abd (1+m) (a+bx") -
a®>Bd (1+m) (a+bx") —aAb*cm (1+m) (a+bx") +a’bBcm (1+m) (a+bx") +
a*Abdm (1+m) (a+bx") -a*Bdm (1+m) (a+bx") +2aAb*c (1+m)n (a+bx") -
1+m 1+m+n b x"

2a’Bd (1+m)n (a+bx") +Ab>c (a+bx")?Hypergeometric2F1|1, s , - ] -
n n a

2 . 1+m l+m+n b x"
abBc (a+bx")?Hypergeometric2Fi|1, , , - |-
n n a

2 . 1+m 1+m+n b x"
aAbd (a+bx")?Hypergeometric2Fi|1, , , - ]
n n a

+

1+m 1+m+n bxn}
i

a’Bd (a+bx")®Hypergeometric2F1[1, , , -
n n a

) 5 . 1+m 1+m+n b x"
2Ab>cm (a+bx")?Hypergeometric2F1[1, s , - ]
n n a

o2 . 1+m 1+m+n b x"
2abBcm (a+bx ) Hyper‘geometr‘1c2F1[1, N , - ] -
n n a

5 . 1+m 1+m+n b x"
2aAbdm (a+bx")?Hypergeometric2Fi[1, s , - |+
n n a




2 | Mathematica 11.3 Integration Test Results for 1.1.3.6 (g x)~"m (a+b x~n)~p (c+d x"~n)"q (e+f x~n)~r.nb

, ) . 1+m 1+m+n b x"
2a’Bdm (a+bx")?Hypergeometric2F1[1, s , - ]+
n n a
1+m 1+m+n b x"
Ab?cm? (a+bx")?Hypergeometric2Fi|1, s - ] -
n n a
5 ) . 1+m 1+m+n b x"
abBcm?* (a+bx") Hypergeometric2F1[1, , , - | -
n a
5 ) . 1+m 1+m+n b x"
aAbdm® (a+bx")?Hypergeometric2Fl[1, s , - |+
n n a
1+m 1+m+n b x"
a’Bdm? (a+bx”)zHyper‘geometr‘icZFl[l, s y - | -
n n a
5 ) . 1+m 1+m+n b x"
3Ab%cn (a+bx") Hypergeometric2Fi|1, , > - |+
n n a
02 . 1+m 1+m+n b x"
abBcn (a+bx")?Hypergeometric2Fl|1, , , - ]+
n n a
) ) 1+m 1+m+n b x"
aAbdn (a+bx")*Hypergeometric2Fi|1, , s - |+
n n a
, ) . 1+m 1+m+n b x"
a’Bdn (a+bx")*Hypergeometric2F1|1, , y - | -
n n a
5 ) . 1+m 1+m+n b x"
3Ab%cmn (a+bx")*Hypergeometric2F1[1, s , - |+
n n a
5 . 1+m 1+m+n b x"
abBcmn (a+bx")?Hypergeometric2F1[1, s y - |+
n n a
) . 1+m 1+m+n b x"
aAbdmn (a+bx“) Hyper‘geometr‘1c2F1[1, ) y - ] +
n n a
, ) . 1+m 1+m+n b x"
a’Bdmn (a+bx")?Hypergeometric2Fl[1, s y - |+
n n a
A ) . 1+m 1+m+n b x"
2Ab%cn? (a+bx")? Hypergeometric2Fi|1, , ) - ]
n n a

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

J(ex)"‘ (A+Bx") <c+dx”)2 5
X

(a+bx”)3

Optimal (type 5, 322 leaves, 4 steps):
(d(bc(1+m)-ad (1+m+n)) (Ab (1+m)-aB (1+m+2n)) (ex)™") /(2a%b’e (1+m)n?) +
(Ab-aB) (ex)¥" (c+dx")?

N
2aben (a+bx”)2

((bc-ad) (ex)*" (c (aB(1+m) -Ab (1+m-2n)) -d (Ab (1+m)-aB (1+m+2n))x"))/
(2a’b®>en? (a+bx”))+[(bc(aB(1+m)—Ab(1+m—2n>) (ad (1+m)-bc (l+m-n)) -
ad (bc(1+m)-ad(l+m+n)) (Ab(L+m)-aB(l+m+2n)))

/(Za3b3e (1+m)n?)

Lom . 1+m 1+m+n b x"
(e x) '™ Hypergeometric2Fi[1, s , - ]
n n a

Result (type 5, 1924 leaves):
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1

2a°b’ (1+m) n? (a+bx”)2
x (ex)" |a?Ab’c® (1+m)n-a’b?Bc® (1+m)n-2a’Ab’cd (1+m)n+2a*bBcd (1+m)n+

a*Abd® (1+m)n-a’Bd* (1+m)n-aAb>c* (1+m) (a+bx") +a®b’Bc® (1+m) (a+bx") +
2a’Ab%cd (1+m) (a+bx") -2a’bBcd (1+m) (a+bx") -a’Abd* (1+m) (a+bx") +
a*Bd® (1+m) (a+bx") —aAb’c®m (1+m) (a+bx") +a’b?>Bc’m (1+m) (a+bx") +
2a’Ab*cdm (1+m) (a+bx") -2a*bBcdm (1+m) (a+bx") -a>Abd’m (1+m) (a+bx") +
a*Bd*m (1+m) (a+bx") +2aAb>c* (1+m)n(a+bx") -4a’bBcd (1+m)n (a+bx") -
2a°Abd®> (1+m)n (a+bx") +4a*Bd? (1+m)n (a+bx") +2a*>Bd*n? (a+bx”)2+

3 o o2 . l+m l+m+n b x"
Ab’ c? (a+bx")?Hypergeometric2F1[1, s , - | -

n n a

v o 02 . 1+m 1+m+n b x"
ab’Bc* (a+bx") Hypergeometric2F1[1, , > - ] -
n n a
5 N . 1+m 1+m+n b x"
2aAb’cd (a+bx")?Hypergeometric2Fi[1, s , - |+
n a
5 2 . 1+m 1+m+n b x"
2a’bBcd (a+bx")*Hypergeometric2F1[1, s , - |+
n n a
, 5 2 . 1+m 1+m+n b x"
a’Abd* (a+bx")*Hypergeometric2F1[1, s y - ] -
n n a

300 02 . 1+m 1+m+n b x"
a®Bd? (a+bx")?Hypergeometric2Fi[1, s , - |+
n n a

3 ) . 1+m 1+m+n b x"
2Ab%c?*m (a+bx")? Hypergeometric2Fi|1, s y - ] -
n n a

ye ) . 1+m 1+m+n b x"
2ab?Bc?m (a+bx")*Hypergeometric2F1|1, s y - ] -
n n a
5 2 . 1+m 1+m+n b x"
4aAb*cdm (a+bx")*Hypergeometric2F1[1, s y - |+
n n a
5 " 2 . 1+m 1+m+n b x"
4a’bBcdm (a+bx")?®Hypergeometric2Fi[1, s y - |+
n n a
, 5 02 . 1+m 1+m+n b x"
2a“Abd°m <a+bx) Hyper‘geometr‘1c2F1[1, , > - ]f
n n a
30 2 . 1+m 1+m+n b x"
2a*Bd*m (a+bx")?Hypergeometric2Fi|1, s y - |+
n n a
1+m 1+m+n b x"
Ab3c?m? <a+bx”)zHyper‘geometr‘icZFl[l, s y - ] -
n n a

1+m 1+m+n b x"
ab’Bc?m’ (a +bx“)zHyper‘geometr‘icZFl{l, , s - |-
n n a

5 5 ) . 1+m 1+m+n b x"
2aAb’cdm® (a+bx")?Hypergeometric2F1[1, B , - |+
n n a

5 , "2 . 1+m 1l+m+n b x"
2a’bBcdm® (a+bx")?Hypergeometric2Fi[1, , , - ]+
n n a
1+m 1+m+n b x"
a’Abd?m? (a+bx")®Hypergeometric2F1[1, , s - |-
n n a
1+m 1+m+n b x"
a*Bd’m® (a+bx") ? Hypergeometric2Fi[1, s y - ] -
n n a
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3 o 2 . 1+m 1+m+n b x"
3Ab°c°n (a+bx ) Hyper‘geometr‘1c2F1[1, y T — ] +
n n a
s 0 2 . 1+m 1+m+n b x"
ab?Bc?n (a+bx")?Hypergeometric2Fi|1, y —— 5 - |+
n n a
5 ) . 1+m 1+m+n b x"
2aAb’cdn (a+bx") Hypergeometric2F1[1, s > - ]+
n n a
5 ) . 1+m 1+m+n b x"
2a’bBcdn (a+bx")®Hypergeometric2Fi|1, , ————, - |+
n n a
5 5 o 2 . 1+m 1+m+n b x"
a’Abd’n (a+bx")®Hypergeometric2Fi|1, y —— - | -
n n a
3o o 2 . 1+m 1+m+n b x"
3a°Bd°n (a+bx ) Hyper‘geometr‘1c2F1{1, y T — ] -
n n a
3 0 2 . 1+m 1+m+n b x"
3Ab°c mn (a+bx ) Hyper‘geometr‘1c2F1[1, y T - ] +
n n a
ye ) . 1+m 1+m+n b x"
ab?Bc*mn (a+bx")?Hypergeometric2F1|1, y —— - |+
n n a
5 ) . 1+m 1+m+n b x"
2aAb’cdmn (a+bx")*Hypergeometric2F1|1, , ————, - |+
n n a
5 ) . 1+m 1+m+n b x"
2a’bBcdmn (a+bx")*Hypergeometric2F1[1, , —————, - |+
n n a
, 5 2 . 1+m 1+m+n b x"
a’Abd’mn (a+bx") Hypergeometric2F1|[1, s —— - ] -
n n a
- 0 2 . 1+m 1+m+n b x"
3a°Bd mn (a+bx ) Hyper‘geometr‘1c2F1[1, y T — ] +
n n a
1+m 1+m+n b x"
2Ab3c?n? (a+bx”)zHypergeometr‘icZFl[l, sy - |-
n n a
1+m 1+m+n b x"
2a*Bd?n? (a+bx")®Hypergeometric2Fi[1, y - ]
n n a

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

dx

J (ex)™ (A+Bx")
<

a+bx")3 (c+dx“>2

Optimal (type 5, 567 leaves, 7 steps):
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(d (aBc(bc(1+m)-ad(1+m-6n))+A(abcd(1+m-6n)-b>c®(1+m-2n)-2a*d*n))
Ab-aB 1+m
(9X>1+m)/<2a2c(bc—ad)3en2(c+dx“))+ ( aB) (ex) .
2a(bc-ad)en(a+bx")? (c+dx")

((aB(bc(1+m)-ad(1+m-3n))+Ab (ad (l+m-5n)-bc (l+m-2n))) (ex)l*'“)/
(Za2 (bc—ad)zen2 (a+bx") <c+dx”))+
(b (aB(2abcd (1+m) (1+m-3n)-b*c* (1+m) (1+m-n) -

a’?d*> (1+m*+m (2-5n) -5n+6n?)) +Ab (b*>c® (1+m?+m (2-3n) -3n+2n?) -
2abcd (1+m?+m (2-5n) -5n+4n%) +a*d* (1+m?+m (2-7n) -7n+12n?)}) (ex)™"

/(2a3 (bc-ad)*e (1+m) nz) +

(dz (bc (Ad (1+m-4n) -Bc (1+m-3n))+ad (Bc (1+m)-Ad (1+m-n))) (ex)™™"

/(c2 (bc—ad)4e (1+m) n)

. 1+m 1+m+n b x"
Hypergeometric2F1[1, s , - ]

n n a

. 1+m 1+m+n dx"
Hyper‘geometr‘1c2F1[1, B y - }

n n C

Result (type 5, 2176 leaves):
1

2a3¢? (bc—ad)4 (1+m) n2 (a+bx“)2 (c+dx”>

x (ex)"|2a*cd? (bc-ad) (Bc-Ad) (1+m)n (a+bx")?+

azb(AbfaB) c? (bcfad)2(1+m)n(c+dx”)+abc2 (7bc+ad) (1+m)
(aB(—bc(1+m)+ad<1+m—4n))+Ab(—ad(1+m—6n)+bc(1+m—2n)>) (a+bx”>
1+m 1+m+n b x"

(c+dx") +Ab*c* (a+bx")? (c+dx") Hypergeometric2Fi[1, - e | -
ab’Bc* (a+bx")? (c+dx") Hypergeometric2F1[1, 1;’", 1*:”‘, _b:"] §
2aAb>c®d (a+bx")? (c+dx") Hypergeometric2F1[1, 1;m, 1”:”‘, _b:n} N
2a2b?Bcd (a+bx")? (c+dx") Hypergeometric2Fl|[1, l;m, 1”:*”, ,b:n] N
a?Ab?c2d? (a+bx")? (c+dx") Hypergeometric2Fi |1, 1;"', 1”:*”, - baxn] :
a*bBc2d? (a+bx")? (c+dx") Hypergeometric2Fi |1, l;m, 1*:*", _b:"} N
2Ab*c*m (a+bx")? (c+dx") Hypergeometric2Fl|[1, 1;'“, l”r:”", _b:n} i
2ab>Bc*m (a+bx")? (c+dx") Hypergeometric2F1[1, 1;"‘, 1”:*“, _b:"} -
4aAb’cdm (a+bx")? (c+dx") Hypergeometric2F1 |1, l;m, 1+:+n, 7b:n} .
4a?b?Bcidm (a+bx")? (c+dx") Hypergeometric2Fi |1, l;m, 1+:+n, ,baxn] .

1+m 1+m+n b x"
2a’Ab?c?d?m (a+bx")? (c+dx") Hypergeometric2Fi[1, s , - ] -
n n a
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2a°bBc?d?m (a+bx")? (c+dx") Hypergeometric2F1|1, 1+m, 1+m7+n) - bx”] +
n n a
Ab*c*m? (a+bx")? (c+dx") Hypergeometric2F1[1, 1+m) M, _ bx“} _
n n a
ab3>Bc*m? <a+bx”)2 (c +dx") Hypergeometric2F1[1, 1+m, M, - bx”} -
n n a
2aAb*cdm? (a+bx")? (c+dx") Hypergeometric2F1|[1, 1+m, M, - bx”] +
n n a
2a’b?Bc>dm? (a+bx")? (c+dx") Hypergeometric2Fi[1, 1+m) 1+m7+n, _bx“] +
n n a
a2 Ab? c? d? m? (a+bx”)2 (c+dx") Hypergeometric2F1[1, 1+m, M, - bx”} -
n n a
a’bBc?d*m? (a+bx")? (c+dx") Hypergeometric2F1[1, 1+m) 1+m7+n, - bx”] -
n n a
3Ab*c*n (a+bx")? (c+dx") Hypergeometric2Fi[1, 1+m, M, - bx”} +
n n a
ab*Bc*n (a+bx")? (c+dx") Hypergeometric2Fi[1, 1+m, M, - bx“} +
n n a
10aAb>c*dn (a+bx")? (c+dx") Hypergeometric2F1|1, 1+m, 1+m7+n, - bx”] -
n n a
6a’b?Bc’dn (a+bx")? (c+dx") Hypergeometric2F1|1, 1+m, 1”"7”], - bx”] -
n n a
7a?Ab>c?d’n (a+bx")? (c+dx") Hypergeometric2Fi|1, 1+m, M, - bx”] +
n n a
5a°bBc?d?n (a+bxn>2 (c+dx") Hypergeometric2F1[1, 1+m1 1”“7“1, - bx”] -
n n a
3Ab*c*mn (a+bx")? (c+dx") Hypergeometric2Fi|1, 1+m) 1+mi+n, - bx“} +
n n a
ab’Bc*mn (a+bx")? (c+dx") Hypergeometric2Fi|[1, 1+m) m, - bx”} +
n n a
10aAb>c*dmn (a+bx")? (c+dx") Hypergeometric2F1[1, 1+m, M, - bx”} _
n n a
6a’b’Bc*dmn (a+bx")? (c+dx") Hypergeometric2Fi[1, 1+m) 1””7”1, - bx"] -
n n a
7a?Ab>c?d’mn (a+bx")? (c+dx") Hypergeometric2F1|1, 1+m, M, —bxn} +
n n a
5a®bBc’d?mn (a+bx")? (c+dx") Hypergeometric2F1[1, 1+m, M, - bx“] +
n n a
2Ab*c*n? (a+bx”)2 (c +dx") Hypergeometric2F1[1, 1+m, 1+m—+n1 - bx”} -
n n a
8aAb>c*dn? (a+bx")? (c+dx") Hypergeometric2Fl|1, 1+m, 1+m7+n, - bx”] +
n n a
12a2Ab?c2d?n? (a+bx")? (c+dx") Hypergeometric2F1|1, 1+m’ M, - bx”] -
n n a
6a’bBc?d?n? (a+bx")? (c+dx") Hypergeometric2Fi|1, 1+m, M, - bx“] +

n n a



Mathematica 11.3 Integration Test Results for 1.1.3.6 (g x)”"m (a+b x~n)~p (c+d x"~n)"q (e+f x~n)~r.nb | 7

2a’d’n (bc (Ad (1+m-4n) -Bc (1+m-3n))+ad (Bc (1+m) +Ad (-1-m+n)))
2 . 1+m 1+m+n dx"
(a+bx")? (c+dx") Hypergeometric2F1|1, , , - ]
n n c

Problem 36: Result more than twice size of optimal antiderivative.

m anABn
J(ex) (a+ X> (+ X>d]x

(C+dx")3
Optimal (type 5, 322 leaves, 4 steps):
b(ad(1+m)-bc(1+m+n)) (Ad(1+m)-Bc (l+m+2n)) (ex)™"

2c2d3e (1+m) n2

(Bc-Ad) (ex)¥" (a+bx")?

2cden (c+dx")?
((bc-ad) (ex)™™ (a (Bc(1+m)_Ad(1+m_2n))_b(Ad(1+m)-Bc(1+m+2n))x"))/
(2c*d®*en® (c+dx")) + | (ad (Bc (1+m) -Ad (1+m-2n)) (bc (1+m)-ad (1+m-n)) -
bc(ad(1+m)-bc(L+m+n)) (Ad(L+m)-Bc (l+m+2n)))

(e x) '™ Hypergeometric2Fi[1, 1+m, 1+m+n) 7dx"] /(2 A d¥e (1+m)n?)

n n C

Result (type 5, 1924 leaves):
1

2c¢3d (1+m) n? (c+dx”>2
x (ex)"|-b*Bc® (1+m)n+Ab*c*d (1+m)n+2abBc*d (1+m)n-2aAbc’d® (1+m)n-

a’Bc*d* (1+m)n+a’?Ac?d® (1+m)n+b?Bc* (1+m) (c+dx") -Ab>c*d (1+m) (c+dx") -
2abBc®d (1+m) (c+dx") +2aAbc*d® (1+m) (c+dx") +a*Bc®d® (1+m) (c+dx") -
a’Acd’® (1+m) (c+dx") +b*Bc*m (1+m) (c+dx") -Ab>cdm (1+m) (c+dx") -
2abBc*dm (1+m) (c+dx") +2aAbc*d*m (1+m) (c+dx") +a®Bc*d’m (1+m) (c+dx") -
a’Acd®m (1+m) (c+dx") +4b>Bc* (1+m)n (c+dx") -2Ab>cd (1+m)n (c+dx") -
4abBc’d (1+m)n(c+dx") +2a’Acd® (L+m)n (c+dx") +2b*Bc’n? (c+dx”)2—

e 3 02 . 1+m 1+m+n dx"
b>Bc® (c+dx")?Hypergeometric2Fl[1, s y - |+
n n c
- 2 . 1+m 1+m+n dx"
Ab®c?d (c+dx")*Hypergeometric2F1[1, s y - |+
n n c
) o 2 . 1+m 1+m+n dx"
2abBc’d (c+dx")*Hypergeometric2F1[1, s y - ] -
n n c
5 02 . 1+m 1+m+n dx"
2aAbcd® (c+dx")*Hypergeometric2F1[1, s y - ] -
n n c
1+m 1+m+n dx"
a’Bcd? (c+dx")?Hypergeometric2F1|1, s , - |+

n n C

e 3 a2 ) 1+m 1+m+n dx"
a’Ad® (c+dx")?Hypergeometric2Fi[1, s y - | -
n n c
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1+m 1+m+n dx"

2b°Bc’m (c +dx”)zHyper‘geometr‘iCZFl[l, y —— - |+
n n c
5y 5 0 2 . 1+m 1+m+n dx"
2Abc dm <c+dx ) Hyper‘geometr‘1c2F1[1, y T - ] +
n n c
5 02 . 1+m 1+m+n dx"
4abBc?dm (c+dx")?Hypergeometric2Fl[1, y — - ] -
n c
5 ) . 1+m 1+m+n dx"
4aAbcd®m (c+dx")?Hypergeometric2F1[1, y —— - ] -
n n c
5 5 ) . 1+m 1+m+n dx"
2a*Bcd“m <c+dx”) Hyper‘geometr‘1c2F1[1, y T — ]+
n n c
S, 3 2 . 1+m 1+m+n dx"
2aAd°m (c+dx ) Hyper‘geometr‘1c2F1{1, y T — ] -
n n c
1+m 1+m+n dx"
b?B c*m? (c+dx")?Hypergeometric2F1[1, y —— - |+
n n c
1+m 1+m+n dx"
Ab*c*dm? (c +dx”)zHypergeometr‘iCZFl[l, s 5 - ]+
n n c
s o2 . 1+m 1+m+n dx"
2abBc*dm® (c+dx")?Hypergeometric2Fi[1, sy — - |-
n n c
- ) . 1+m 1+m+n dx"
2aAbcd’m (c+dx“) Hyper‘geometr‘1c2F1[1, y T — }—
n n c
1+m 1+m+n dx"
a?Bcd?m? (c+dx")?Hypergeometric2Fl|[1, , ) - |+
n n c
1+m 1+m+n dx"
a’Ad®m? (c+dx")?Hypergeometric2F1[1, y 5 - ] -
n n c
S 3 . . 1+m 1+m+n dx"
3b°Bc’n (c+dx") Hypergeometric2F1[1, s > - |+
n c
- 2 i 1+m 1+m+n dx"
Ab’c?dn (c+dx")*Hypergeometric2F1[1, y > - |+
n n c
5 o 2 . 1+m 1+m+n dx"
2abBc’dn (c+dx")*Hypergeometric2F1|1, , —————, - |+
n n c
5 02 . 1+m 1+m+n dx"
2aAbcd’n (c+dx")?Hypergeometric2F1|1, y — - |+
n n c
5 , 02 . 1+m 1+m+n dx"
a’Bcd’n (c+dx")*Hypergeometric2Fi|1, y ) - ] -
n n c
3 2 . 1+m 1+m+n dx"
3a?Ad®n (c+dx")® Hypergeometric2Fi|1, y —— - ] -
n n c
o 3 o 2 . 1+m 1+m+n dx"
3b?Bcmn (c+dx")*Hypergeometric2F1|[1, s T - ]+
n n c
- o 2 . 1+m 1+m+n dx"
Ab?c?dmn (c+dx")*Hypergeometric2F1[1, , —, - |+
n n c
5 02 . 1+m 1+m+n dx"
2abBc’dmn (c+dx")*Hypergeometric2F1|1, y s |+
n n c
, ) . 1+m 1+m+n dx"
2aAbcd’mn (c+dx")?Hypergeometric2F1[1, y — - |+
n n c
, , 2 . 1+m 1+m+n dx"
a’Bcd’mn (c+dx")*Hypergeometric2F1|1, y T - ] -

n n C
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2 13 02 . 1+m 1+m+n dx"
3a*Ad>mn (c+dx")*Hypergeometric2F1[1, s , - |-
n n c
1+m 1+m+n dx"
2b?Bc®n? (c+dx")®Hypergeometric2F1[1, , , - |+
n n c
1+m 1+m+n dx"
2a’Ad3n? (c+dx”)2Hyper‘geometr‘icZFl[l, , s — ]
n n c

Problem 37: Result more than twice size of optimal antiderivative.

dx

J(ex)’" (a+bx") (A+Bx")

(c+dx”)3

Optimal (type 5, 228 leaves, 3 steps):
(bc-ad) (ex)™™ (A+Bx")

2cden (c+dx")?
((ad (Ad (1+m-2n) -Bc (1+m-n))-bc (Ad (1+m) -Bc (1+m+n))) (ex)*™) /
(2c*d*en? (c+dx")) -

(Ad(bc(1+m)—ad(1+m—2n)) (1+m—n)+Bc(1+m) (ad(1+m—n)—bc(1+m+n)))
(e x) "™ Hypergeometric2F1[1, 1+m) 1+m+n1 _dx”] /(2c3d2e (1+m)n?)
n n c

Result (type 5, 1153 leaves):
1

2c3d? (1+m) n? (c+dx“)2

x (ex)" |bBc* (1+m)n-Abc*d (1+m)n-aBc’d (1+m)n+aAc*d® (1+m)n-
bBc3 (1+m) (c+dx")+Abc2d(1+m) (c+dx“)+ch2d<1+m> (c+dx”)—
aAcd? (1+m) (c+dx“) —bBc3m(1+m) (c+dx") +Abc2dm(1+m) (c+dx“) +

chde(1+m) (c+dx“)faAcd2m(1+m) <c+dx")72bBc3 (1+m)n(c+dx“)+
1+m 1+m+n dx"

2aAcd? (1+m) n (c+dx”> +bBc? (c+dx")ZHyper'geometr'iCZFl[l, s , - ] -
n n c
"2 . 1+m 1+m+n dx"
Abcd (c+dx")?Hypergeometric2F1[1, , » - |-
n n c
) . 1+m 1+m+n dx"
aBcd (c+dx")?Hypergeometric2Fi|1, , s - |+
n n c
5 ) . 1+m 1+m+n dx"
aAd® (c+dx")®Hypergeometric2Fl |1, , 5 - |+
n n c
5 5 . 1+m 1+m+n dx"
2bBc?m (c+dx")?Hypergeometric2F1[1, s y - ] -
n n c
o2 . 1+m 1+m+n dx"
2Abcdm (c+dx ) Hyper‘geometr‘1c2F1[1, B y - ] -
n n c
R . 1+m 1+m+n dx"
2aBcdm (c+dx") Hypergeometric2Fi[1, s , - |+
n n c
5 2 . 1+m 1+m+n dx"
2aAd’m (c+dx")?Hypergeometric2Fl[1, s , - |+

n n C



10 | Mathematica 11.3 Integration Test Results for 1.1.3.6 (g x)~m (a+b x~n)~p (c+d x~n)~q (e+f x~n)~r.nb

- ) . 1+m 1+m+n dx"
bBcm (C-Fan> Hypergeometr1c2F1[1, y T — ]—
n n c
5 2 . 1+m 1+m+n dx"
Abcdm? (c+dx")*Hypergeometric2Fi|1, y — 5 - | -
n n c
5 2 . 1+m 1+m+n dx"
aBcdm? (c+dx") Hypergeometric2F1[1, y - |+
n n c
) 2 . 1+m 1+m+n dx"
aAd?m? (c+dx")*Hypergeometric2F1[1, sy —— - |+
n n c
5 ) . 1+m 1+m+n dx"
bBc?n (c+dx")*Hypergeometric2F1|1, y ) - |+
n n c
) . 1+m 1+m+n dx"
Abcdn (c+dx")?Hypergeometric2F1[1, y — - |+
n n c
02 . 1+m 1+m+n dx"
aBcdn (c+dx")*Hypergeometric2Fl|1, y ———— - |-
n n c
5 02 . 1+m 1+m+n dx"
3aAd?n (c+dx")?Hypergeometric2Fl[1, y > - |+
n c
5 2 . 1+m 1+m+n dx"
bBc®mn (c+dx")?Hypergeometric2Fl[1, y > - |+
n n c
R . 1+m 1+m+n dx"
Abcdmn (c+dx")®Hypergeometric2F1|1, , —, - |+
n n c
5 . 1+m 1+m+n dx"
aBcdmn (c+dx") Hypergeometric2F1|1, y ——— - | -
n n c
5 02 i 1+m 1+m+n dx"
3aAd mr1(c—rdx ) Hypergeometr1c2F1[1, sy T - ]+
n n c
- 02 . 1+m 1+m+n dx"
2aAd?n? (c+dx")?Hypergeometric2Fi|1, y s - ]
n n c

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

dx

J (ex)™ (A+BXx")

(a+bxﬂ2(c+dxﬂ3

Optimal (type 5, 482 leaves, 7 steps):
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d (2Abc-3aBc+aAd) (ex)™" (Ab-aB) (ex)™n"

N _
2ac (bc—ad)zen (c+dx")2 a(bc-ad)en (a+bx") (c+dx”)2

(d (a®d (Bc (1+m) -Ad (1+m-2n))-abc (Bc-Ad) (1+m-6n)-2Ab*>c’n) (ex)l*’")/
(Zac2 (bc—ad)Ben2 (c+dx”))+

(bz (aB(bc(1+m)-ad (1+m-3n))+Ab (ad (1l+m-4n)-bc (l+m-n))) (ex)*"
/(a2 (bc-ad)*e (1+m) n)+

(d (b*c® (Ad (1+m-4n) -Bc (1+m-2n)) (1+m-3n) -a*>d* (Bc (1+m)-Ad (1+m-2n))

. 1+m 1+m+n b x"
Hypergeometric2F1[1, s , - ]

n n a

(L+m-n)+2abcd (Bc (1+m) (1+m-3n) -Ad (1+m>+m (2-5n) -5n+4n?)))

1+m 1+m+n _dx” /(2c3<bc—ad)4e<1+m>n2)

(e x) '™ Hypergeometric2F1 [1, s B ]
n n c

Result (type 5, 2178 leaves):
1

2a2c3 (bc—ad)4 (1+m) n? (a+bx") (c+dx”)2

X (ex)"|-a2c?d (bc—ad)2 (Bc-Ad) (1+m)n(a+bx") +a*cd (-bc+ad) (1+m)

(bc (Ad (1+m-6n) -Bc (1L+m-4n))+ad (Bc(1+m)-Ad (1+m-2n)))

(a+bx") (c+dx") +2ab® (-Ab+aB) c®(-bc+ad) (1+m)n(c+dx“)2+

2b*c® (aB(bc(1+m)-ad(1+m-3n))+Ab(ad (1l+m-4n)-bc (1+m-n)))
1+m 1+m+n b x"

n(a+bx") (c+dx")*Hypergeometric2F1[1, T ] -
a2b?Bc*d (a+bx") (c+dx")?Hypergeometric2Fi|[1, 1;”', 1”:*“, _d:n} .
a?Ab>c2d? (a+bx") (c+dx")?Hypergeometric2F1[1, l;m, 1*:*”, ,dcxn] .
2a°bBc?d? (a+bx") (c+dx")?Hypergeometric2Fi[1, 1;'", 1”:*”, ,d:n] .
22°Abcd® (a+bx") (c+dx")?Hypergeometric2Fl|1, 1;"', 1”:”‘, _dc"n} _
a*Bcd® (a+bx") (c+dx")?Hypergeometric2F1[1, 1;'", 1”:”’, _dcxn] .
a*Ad* (a+bx") (c+dx")?Hypergeometric2F1[1, l;m, 1”:”’, _dcxn] .
2a’b?Bcdm (a+bx") (c+dx")?Hypergeometric2F1|[1, 1;m) 1+:+n, 7dcx"] .
2a2Ab2c?d?m (a+bx") (c+dx")2Hypergeometric2Fi |1, 1;"‘, 1*:*”, ,dcxn] .
4a°bBc>d?m (a+bx") (c+dx")?Hypergeometric2F1[1, 1;"", 1+:+”, _dcxn] -
aa*Abcdm (a+bx] (c+dx")?HypergeometricaFa[1, 0, 1EMen Xy

n n C
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2a*Bcd®m (a+bx") (c+dx")*Hypergeometric2F1[1, 1+m) m, _dx“} +
n n c
2a*Ad*m (a+bx") (c+dx”)2Hyper‘geometr‘icZFl[l, 1+m, M, _dx“} _
n n c

a’b*Bc’dm?* (a+bx") (c+dx”)zHyper‘geometr‘iCZFl[l, 1+m, M, 7dx”] +

n n c
a’Ab?c?d?m? (a+bx") (c+dx")*Hypergeometric2Fi[1, 1+m, M, 7dx“} +

n n c
2a®bBc?d?m? (a+bx") (c+dx")*Hypergeometric2Fi|1, 1+m) 1+m7+n, _dx“] -

n n c
2a’Abcd®m? (a+bx") (c+dx”)zHyper‘geometr‘iCZFl[l, 1+m, 1+m7+n) _dx”] -

n n c

a*Bcd®m? (a+bx") (c+dx")*Hypergeometric2Fi|1, 1+m) 1+m7+n, 7dx”} +
n n c
a*Ad*m? (a+bx") (c+dx")*Hypergeometric2Fi[1, 1+m, M, —dxn} +
n n c
5a’b’Bc*dn (a+bx") (c+dx”)ZHyper‘geometr‘iCZFl[l, 1+m, 71+m+n’ 4
n n c
7a*Ab*c?d*n (a+bx") <c+dx”)ZHyper‘geometr‘iCZFl[l, 1+m, 1+m7+n, _dx"] -
n n c
6a*bBc2d’n (a+bx") (c+dx")?Hypergeometric2Fl|1, 1+m, 1+m7+n) _dx”] +
n n c
10a*Abcd®n (a+bx") (c+dx")?Hypergeometric2F1|1, 1+m’ 1+m7+nj 7dx”] +
n n c
a*Bcd®n (a+bx") (c+dx")*Hypergeometric2Fi[1, 1+m, M, 7dx”} -
n n c
3a*Ad*n (a+bx") (c+dx")*Hypergeometric2F1[1, 1+m) M, _dx“} +
n n c
5a?b?Bc®dmn (a+bx") (c+dx")?Hypergeometric2F1|1, 1+m, 1+mi+n’ _dx”] -
n n c
7a’Ab*c*d’mn (a+bx") (c+dx”)zHypergeometr‘iczFl{l, 1+m, M, _dx”} _
n n c
6a*bBc*d?’mn (a+bx") (c+dx")*Hypergeometric2Fi|1, 1+m) M, 7dx"] +
n n c
10a*Abcd®mn (a+bx") (c+dx")?Hypergeometric2F1[1, 1+m, M, —dxn} +
n n c
a*Bcd®mn (a+bx") (c+dx")*Hypergeometric2Fi|1, 1+m) 1+mi+n, _dx“} -
n n c
3a%Ad*mn (a+bx") (c+dx")*Hypergeometric2F1[1, 1+m) w, _dx”} -
n n c
6a*b?Bc>dn® (a+bx") (c+dx")*Hypergeometric2Fi|1, 1+m, 1+rn7+n, _dx”] +
n n c
12a2Ab?c2d’n? (a+bx") (c+dx")?Hypergeometric2F1|1, 1+m’ M, 7dx”] -
n n c
8a*Abcd®n? (a+bx") (c+dx")?Hypergeometric2F1[1, 1+m, 1+m7+n’ 7dx”] +
n n c

—
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1+m 1+m+n dx"
2a*Ad*n? (a+bx") (c+dx”)2Hyper‘geometr‘iczFl[l, , —, - ]
n n c

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

J(ex)’" (a+bx")P (A+Bx") (c+dx")9dx

Optimal (type 6, 211 leaves, 7 steps):

1 bx"\-P dx"\-a
————A (ex) " (a+bx”)p[1+ ] (c+dx”)q(1+ )
e (1+m) a C
1+m l1+m+n b x" d x" 1
AppellF1| : , -P, -0, é,— , - +——Bx*" (ex)" (a+bx")P
n n a C l+m+n
bx"\ P dx") l1+m+n 1+m+2n b x" dx"
[1+ (C+dxn>q (1+ ) AppellFl[iJ =P -4 ——— - > }
a c n n a c
Result (type 6, 458 leaves):
1
acx (ex)" (a+bx")P (c+dx")1
l1+m+n
) 1+m 1+m+n b x" dx"
{ A<1+m+n) AppellFl[ , -p, -q, ——, - y - } /
n n a C
1+m l1+m+n b x" dx"
((1+m) ac(1+m+n>AppellF1{ y =Py —-Qy —————, - , - |+
n n a C
1+m+n 1+m+2n b x" dx"
nx" bcpAppellFl[i,l—p,—q, s > - ]+
n n a C
l1+m+n 1+m+2n b x" d x"
aquppellFl[i,—p,l—q, - T - ] ])+
n n a C
1+m+n 1+m+2n b x" dx"
[B (1+m+2n) x”AppellFl[i,—p,—q, - -~ s = /
n n a c
1+m+n 1+m+2n b x" dx"
(ac<1+m+2n)Appe11F1[7,—p,—q, - -~ s = ]+
n n a C
1+m+2n 1+m+3n b x" dx"
nx" |bcpAppellFl[———,1-p, -q, ———, - ) - ]+
n n a C
1+m+2n 1+m+3n b x" dx"
aquppellFl{g,—p,l—q, . > - }))]
n n a C

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

J(ex)"‘ (a+bx")P (A+Bx") 4
X

c+dx"

Optimal (type 6, 164 leaves, 6 steps):
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1
cde(1+m)

n 1+m l1+m+n b x" dx"

> — P, L, ) » }"’
n n a C

(Bc-Ad) (ex)™™ (a+bx")P (1+ bx

-p
) AppellF1|
a

1 1 bx"\P . 1+m l1+m+n b x"
————B (ex) 1M (a+bx”)p(1+ ) Hypergeometric2Fi | y Py s - ]
de (1+m) n n a
Result (type 6, 438 leaves):

5 l1+m l+m+n b x" dx"
{acx(ex)m(a+bx")p( A (1+m+n)?AppellF1| s -p, 1, —, - s - ] /
n n a c
l1+m l+m+n b x" dx"
(1+m) (ac(1+m+n) AppellF1| ,-p, 1, —, - , - |+
n n a c
l+m+n 1+m+2n b x" dx"
nx" (bcpAppellFl[i,l—p, 1, ———, -—, - | -
n n a c
l+m+n 1+m+2n b x" dx"
adAppellFl[~—, -p, 2, ———, - s - ] )+
n n a c
l1+m+n 1+m+2n b x" dx"
(B (1+m+2n)x“Appe11F1[7,—p, 1, —, - 5y - ] /
n n a c
l1+m+n 1+m+2n b x" dx"
[ac(1+m+2n) AppellFl| ———, -p, 1, ———, - ——, - |+
n n a c
l1+m+2n l1+m+3n b x" dx"
nx" (bcpAppellFl[i,l—p, 1, —, - , - | -ad
n n a c

AppellFl[%, -p, 2, 1+mni+3n) —b:n, —d: })J])/ ((1+m+n) (c+dx"))
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Summary of Integration Test Results

46 integration problems

A - 38 optimal antiderivatives

B - 8 more than twice size of optimal antiderivatives
C - O unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



