
MeijerG

Notations

Traditional name

Meijer G-function

Traditional notation

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

Mathematica StandardForm notation

MeijerGA98a1, ¼, an<, 9an +1, ¼, ap==, 98b1, ¼, bm<, 9bm+1, ¼, bq==, zE

Primary definition
07.34.02.0001.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

1

2 Π ä
 à

L

IÛk=1
m GHs + bkLM Ûk=1

n GH1 - ak - sL
IÛk=n+1

p
GHs + akL M Ûk=m+1

q
GH1 - bk - sL  z-s â s �;

m Î N ì n Î N ì p Î N ì q Î N ì m £ q ì n £ p

The infinite contour of integration L separates the poles of GH1 - ak - sLat s = 1 - ak + j, j Î N from the poles of

GHbi + sL at s = -bi - l, l Î N. Such a contour always exists in the cases  ak - bi - 1 Ï N.

There are three possibilities for the contour L :

(i) L runs from Γ-ä ¥  to Γ+ä  ¥ (where ImHΓL = 0) so that all poles of GHbi + sL, i = 1, ..., m, are to the left, and all

the poles of GH1 - ai - sL, i = 1, ..., n, to the right, of L. 

This contour can be a straight  line HΓ - ä ¥, Γ + ä ¥L if  ReHbi - akL > -1 (then  -ReHbiL < Γ < 1 - ReHakL). (In this

case the integral converges if p + q < 2 Hm + nL ,   ArgHzL¤ < Im + n -
p+q

2
M Π. If m + n -

p+q

2
= 0, then z must be real

and positive and additional condition  Hq - pL Γ + ReHΜL < 0, Μ � Úl=1
q

bl - Úk=1
p

ak +
p-q

2
+ 1, should be added.)

(ii) L is a left loop, starting and ending at -¥ and encircling all  poles of GHbi + sL, i = 1, ..., m, once in the positive

direction, but none of the poles of  GH1 - ai - sL, i = 1, ..., n. 

(In  this  case  the  integral  converges  if  q ³ 1  and  either  q > p  or  q = p  and   z¤ < 1  or  q = p  and   z¤ � 1and

m + n -
p+q

2
³ 0 and  ReHΜL < 0.)



(iii) L is a right loop, starting and ending at +¥ and encircling all  poles of GH1 - ai - sL, i = 1, ..., n, once in the

negative direction, but none of the poles of GHbi + sL, i = 1, ..., m. 

(In  this  case  the  integral  converges  if  p ³ 1  and  either  p > q  or  p = q  and   z¤ > 1  or  q = p  and   z¤ � 1and

m + n -
p+q

2
³ 0 and  ReHΜL < 0.)

Special notations for this file:

07.34.02.0002.01

F
` Hz, s, aL � â

k=0

¥ zk

Ha + kLs
�;  z¤ < 1 Þ H z¤ � 1 ß ReHsL > 1L

07.34.02.0003.01

Ζ
`Hs, aL � â

k=0

¥ 1

Ha + kLs
�; ReHsL > 1

07.34.02.0004.01

c* � m + n -
p + q

2

07.34.02.0005.01

Μ � â
j=1

q

b j - â
j=1

p

a j +
p - q

2
+ 1

07.34.02.0006.01

CC � HC1 ê C2 ê C3 ê C4 ê C5 ê C6 ê C7 ê C8 ê C9 ê C10 ê C11 ê C12 ê C13 ê C14 ê C15 ê C16 ê C17 ê C18 ê
C19 ê C20 ê C21 ê C22 ê C23 ê C24 ê C25 ê C26 ê C27 ê C28 ê C29 ê C30 ê C31 ê C32 ê C33 ê C34 ê C35L

where  C j, 1 £ j £ 39,  are  described in subsubsection Generalization of  classical  Meijer's  integral from two G

functions.

Specific values

Specialized values

Cases with arbitrary 8m, n, p, q<
Case with fixed a1, ¼, ap

07.34.03.0001.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1, a1
� Gp-1,q-1

m,n-1 z
a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1

07.34.03.0002.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm-1, ap, bm+1, ¼, bq
� Gp-1,q-1

m-1,n z
a1, ¼, an, an+1, ¼, ap-1

b1, ¼, bm-1, bm+1, ¼, bq

Case 8m, n, p, q< = 80, n, n, n<
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07.34.03.0003.01

Gn,n
0,n z

a, ¼, a

a - 1, ¼, a - 1
�

H-1Ln-1

Hn - 1L !
 za-1 logn-1

1

z
ΘH z¤ - 1L

Case 8m, n, p, q< = 81, 0, 0, q<
07.34.03.0004.01

G0,q
1,0Jz Ë b, b + 1

q
, b + 2

q
, ¼, b +

q-1

q
N �

zb

H2 ΠLHq-1L�2 q
 â
k=0

q-1

exp q ã
2 Π ä k

q H-zL 1

q

Case 8m, n, p, q< = 81, 1, 1, q<
07.34.03.0005.01

G1,q+1
1,1 z

a

a, a - m

q
, a + 1-m

q
, ¼, a +

q-1-m

q

�

H2 ΠL 1-q

2 za H-zL-
m

q

q
â
k=0

q-1

ã
-

2 Π ä k m

q  exp q ã
2 Π ä k

q H-zL1�q - qm+1 â
k=1

f m

q
v H-zL m

q
-k

q-q k

Hm - q kL !
�; m Î N

Case 8m, n, p, q< = 81, p, p, q<
07.34.03.0006.01

Gp,q
1,p z

a1, ¼, ap

b1, b2, ¼, bq
�

Ûk=1
p

GHb1 - ak + 1L
Ûk=2

q
GHb1 - bk + 1L  zb1 pFq-1Ib1 - a1 + 1, ¼, b1 - ap + 1; b1 - b2 + 1, ¼, b1 - bq + 1; -zM �; p £ q

07.34.03.0007.01

Gp,q
1,p z

a1, ¼, ap

b1, b2, ¼, bq
� ä

k=1

p

GHb1 - ak + 1L  zb1 pF
�

q-1Ib1 - a1 + 1, ¼, b1 - ap + 1; b1 - b2 + 1, ¼, b1 - bq + 1; -zM �; p £ q

07.34.03.0008.01

Gp,q+1
1,p

z
a1, ¼, ap

0, a1 - 1, ¼, an - 1, bn+1, ¼, bq
�

Ûj=n+1
p

GI1 - a jM
Ûj=n+1

q
GI1 - b jM â

k=1

n 1

1 - ak

 p-n+1Fq-n+1I1 - ak, 1 - an+1, ¼, 1 - ap; 2 - ak, 1 - bn+1, ¼, 1 - bq; -zM ä
j=1
j¹k

n

 
1

ak - a j

�; n £ q

07.34.03.0009.01

Gp,q+1
1,p

z
a1, ¼, ap

0, a1 - m1, ¼, an - mn, bn+1, ¼, bq
�

Ûj=n+1
p

GI1 - a jM
IÛj=1

n Im j - 1M !M Ûj=n+1
q

GI1 - b jM â
k=1

n â
j1=0

m1-1

¼ â
jn=0

mn-1 1

jk - ak + 1
 ä
l=1

n H1 - mlL jl

jl !
ä
j=1
j¹k

n

 
1

ak - ai + ji - jk

p-n+1Fq-n+1I jk - ak + 1, 1 - an+1, ¼, 1 - ap; jk - ak + 2, 1 - bn+1, ¼, 1 - bq; -zM �; mn Î N+ ì n £ q
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07.34.03.0010.01

Gp,q+1
1,p

z
a, b, a3, ¼, ap

0, a - 1, b - 1, b3, ¼, bq
�

Ûj=3
p

GIa jM
H1 - aL H1 - bL Hb - aL Ûj=3

q
GIb jM  IH1 - aL p-1Fq-1I1 - b, 1 - a3, ¼, 1 - ap; 2 - b, 1 - b3, ¼, 1 - bq; -zM -

H1 - bL p-1Fq-1I1 - a, 1 - a3, ¼, 1 - ap; 2 - a, 1 - b3, ¼, 1 - bq; -zMM �; a ¹ b

07.34.03.0011.01

Gp,q+1
1,p

z
0, a2, ¼, ap

0, -n, b2, ¼, bq
�

H-1Ln Ûj=2
p

GI1 - n - a jM
zn Ûj=2

q
GI1 - n - b jM p-1Fq-1I1 - n - a2, ¼, 1 - n - ap; 1 - n - b2, ¼, 1 - n - bq; -zM - â

k=0

n-1 H-1Lk Ûj=2
p I1 - n - a jMk

zk

JÛj=2
q I1 - n - b jMk

N k !

07.34.03.0012.01

Gp,q+1
1,p

z
0, a2, ¼, ap

0, -1, b2, ¼, bq
�

Ûj=2
p

GI-a jM
z Ûj=2

q
GI-b jM I1 - p-1Fq-1I-a2, ¼, -ap; -b2, ¼, -bq; -zMM

07.34.03.0013.01

Gp,p+1
1,p

z
0, a2, ¼, ap

0, -2, b2, ¼, bq
�

IÛj=2
p

GI-a j - 1MM
z2 Ûj=2

q
GI-b j - 1M p-1Fq-1I-a2 - 1, ¼, -ap - 1; -b2 - 1, ¼, -bq - 1; -zM +

H-1Lp-q Ûj=2
p Ia j + 1M

Ûj=2
q Ib j + 1M  z - 1

07.34.03.0014.01

Gp,q+1
1,p

z
a, a2, ¼, ap

0, a + m, b2, ¼, bq
� GH1 - aL â

k=0

m m

k

1

GHk - a - m + 1L Ûj=2
q

GIk - b j + 1M  

ä
j=2

p

GIk - a j + 1M H-zLk
p-1Fq-1Ik - a2 + 1, ¼, k - ap + 1; k - b2 + 1, ¼, k - bq + 1; -zM

07.34.03.0015.01

Gp,q+1
1,p

z
a, a2, ¼, ap

0, a + 1, b2, ¼, bq
� -

Ûj=2
p

GI1 - a jM
Ûj=2

q
GI1 - b jM  

z Ûj=2
p I1 - a jM

Ûj=2
q I1 - b jM p+1Fq+1I2 - a2, ¼, 2 - ap; 2 - b2, ¼, 2 - bq; -zM + a 3F3I1 - a2, ¼, 1 - ap; 1 - b2, ¼, 1 - bq; -zM

http://functions.wolfram.com 4



07.34.03.0016.01

Gp n,q n+n
1,p n

z
0,

a1-m

n
,

a1-m+1

n
, ¼,

a1-m+n-1

n
, ¼,

ap-m

n
,

ap-m+1

n
, ¼,

ap-m+n-1

n

0, - m

n
, -m+1

n
, ¼, -m+n-1

n
,

b1-m

n
,

b1-m+1

n
, ¼,

b1-m+n-1

n
, ¼,

bq-m

n
,

bq-m+1

n
, ¼,

bq-m+n-1

n

�

H2 ΠL 1

2
Hq-p+1L H1-nL

Ûj=1
q

GI1 - b jM n
1

2
Hq-p-1L+Új=1

p a j-Új=1
q b j ä

j=1

p

GI1 - a jM H-zL-
m

n

â
k=0

n-1

ã
-

2 Π ä k m

n pFq 1 - a1, ¼, 1 - ap; 1 - b1, ¼, 1 - bq; nq-p+1 ã
2 Π ä k

n H-zL1�n �; m Î N+ ì n Î N+

Case 8m, n, p, q< = 81, n, n, n<
07.34.03.0017.01

Gn,n
1,n z

a1, ¼, an

b1, b2, ¼, bn
�

Ûk=1
n GHb1 - ak + 1L

Ûk=2
n GHb1 - bk + 1L  zb1 nFn-1Hb1 - a1 + 1, ¼, b1 - an + 1; b1 - b2 + 1, ¼, b1 - bn + 1; -zL

07.34.03.0018.01

Gn,n
1,n z

a, a2, ¼, an

0, a2 - 1, ¼, an - 1
� GH1 - aL â

k=2

n+1 1

1 - ak

 2F1H1 - a, 1 - ak; 2 - ak; -zL ä
j=2
j¹k

n+1

 
1

ak - a j

07.34.03.0019.01

Gn,n
1,n z

b1 + 2, ¼, br+1 + 2, br+2 + 1, ¼, bn + 1

0, -2, ¼, -2
�

H-1Lr-1

z
 â

k=0

r-1 H-1Lr-k Hn - 1Lk

k !
Lir-kH-zL -

1

z
 â
k=0

n-2 HrLk

k !
Lin-k-1H-zL -

n + r - 2

r
�; b1 � b2 � ¼ � bn-1 � -2

07.34.03.0020.01

Gn,n
1,n z

0, ¼, 0

0, a1 - 1, ¼, an-r-1 - 1, an-r - 2, ¼, an-1 - 2
�

H-1Ln

z
â
k=0

n-2 H-1Ln-k-1 HrLk

k !
 Lin-k-1H-zL -

1

z
 â
k=0

r-1 Hn - 1Lk

k !
 Lir-kH-zL -

n + r - 2

n - 1
�; a1 � a2 � ¼ � an � 0

07.34.03.0021.01

Gn,n
1,n z

a, c, ¼, c

a, c - 1, ¼, c - 1
� za F

` H-z, n - 1, a - c + 1L �; n - 1 Î N+

07.34.03.0022.01

Gn,n
1,n z

0, a, ¼, a

0, a - 1, ¼, a - 1
� F

` H-z, n - 1, aL �; n - 1 Î N+

07.34.03.0023.01

Gn,n
1,n z

a, a, ¼, a

a, a - 1, ¼, a - 1
� -za-1 Lin-1H-zL �; n - 1 Î N+

07.34.03.0024.01

Gn,n
1,n z

a, ¼, a

a + 1, a + 1, ¼, a + 1
� za+1 â

k=0

n-1 Hk + 1L zk

Hz + 1Lk+2
 â
j=0

k H-1L j k
j

H j + 1Ln-1

http://functions.wolfram.com 5



07.34.03.0025.01

Gn,n
1,n z

0, 1 - m, ¼, 1 - m

0, -m, ¼, -m
�

H-1Lm

zm
Lin-1H-zL - â

k=1

m-1 H-zLk

kn-1
�; m Î N+

07.34.03.0026.01

Gn,n
1,n -1

0, a, ¼, a

0, a - 1, ¼, a - 1
�

H-1Ln-1

Hn - 2L !
 ΨHn-2LH1 - aL �; n - 2 Î N+

07.34.03.0027.01

Gn,n
1,n -1

0, a, ¼, a

0, a - 1, ¼, a - 1
� Ζ

`Hn - 1, 1 - aL �; n - 1 Î N+

07.34.03.0028.01

Gn,n
1,n -1

0, 1, ¼, 1

0, 0, ¼, 0
� -ΖHn - 1L �; n - 2 Î N+

07.34.03.0029.01

Gn,n
1,n 1

0, 1, ¼, 1

0, 0, ¼, 0
� I1 - 22-nM ΖHn - 1L �; n - 2 Î N+

Case 8m, n, p, q< = 81, n, n, n + 1<
07.34.03.0030.01

Gn,n+1
1,n z

a1, ¼, an

b1, b2, ¼, bn+1
�

Ûk=1
n GHb1 - ak + 1L

Ûk=2
n+1 GHb1 - bk + 1L  zb1 nFnHb1 - a1 + 1, ¼, b1 - an + 1; b1 - b2 + 1, ¼, b1 - bn+1 + 1; -zL

07.34.03.0031.01

Gn,n+1
1,n z

a1, ¼, an

0, a1 + 1, ¼, an + 1
� â

k=1

n 1

1 - ak

 1F1H1 - ak; 2 - ak; -zL ä
j=1
j¹k

n

 
1

ak - a j

07.34.03.0032.01

Gn,n+1
1,n -z

a, ¼, a

0, a - 1, ¼, a - 1
� ãz RnHzL �; R0HzL � 1 í Rn+1HzL � z

¶ RnHzL
¶z

+ Hz + a - 1L RnHzL
07.34.03.0033.01

Gn,n+1
1,n -z

a, ¼, a

0, a + 1, ¼, a + 1
�

¶n ãz ãt+Ha-1L t

¶ tn
�; t � 0 í R0HzL � 1 í Rn+1HzL � z

¶ RnHzL
¶z

+ Hz + a - 1L RnHzL
07.34.03.0034.01

Gn,n+1
1,n z

-1, ¼, -1

0, 0, ¼, 0
� ã-z â

k=0

n H-1Lk

Hk + 1L !
 â
j=0

k H-1L j k + 1
j + 1

H j + 1Ln+1 H-zLk

07.34.03.0035.01

Gn,n+1
1,n z

-1, ¼, -1

0, 0, ¼, 0
� -

d

d z
 ä
k=1

n

z 
d

d z
 ã-z

Case 8m, n, p, q< = 8m, 0, m, m<
07.34.03.0036.01

Gm,m
m,0 z

a, ¼, a

a - 1, ¼, a - 1
�

H-1Lm-1

Hm - 1L !
 za-1 logm-1HzL ΘH1 -  z¤L

http://functions.wolfram.com 6



Case 8m, n, p, q< = 8m, 0, 0, m<
07.34.03.1081.01

G0,m
m,0Jz Ë b, b + 1

m
, b + 2

m
, ¼, b + m-1

m
N �

H2 ΠL m-1

2

m
zb ã-m z1�m �; m Î N+

Case 8m, n, p, q< = 8m, 1, m, m<
07.34.03.0037.01

Gm,m
m,1 z

a, c, ¼, c

a, c - 1, ¼, c - 1
� za-1 F

`
-

1

z
, m - 1, c - a �; m - 2 Î N+

07.34.03.0038.01

Gm,m
m,1 z

a, a + 1, ¼, a + 1

a, a, ¼, a
� -za Lim-1 -

1

z
�; m - 1 Î N+

07.34.03.0039.01

Gm,m
m,1 -1

1, a, ¼, a

1, a - 1, ¼, a - 1
�

H-1Lm-1

Hm - 2L !
 ΨHm-2LHa - 1L �; m - 2 Î N+

07.34.03.0040.01

Gm,m
m,1 -1

1, a, ¼, a

1, a - 1, ¼, a - 1
� Ζ

`Hm - 1, a - 1L �; m - 1 Î N+

07.34.03.0041.01

Gm,m
m,1 -1

0, 1, ¼, 1

0, 0, ¼, 0
� -ΖHm - 1L �; m - 2 Î N+

07.34.03.0042.01

Gm,m
m,1 1

0, 1, ¼, 1

0, 0, ¼, 0
� I1 - 22-mM ΖHm - 1L �; m - 2 Î N+

Case 8m, n, p, q< = 8q, 1, p, q<
07.34.03.0043.01

Gp,q
q,1 z

a1, a2, ¼, ap

b1, ¼, bq
�

Ûk=1
q

GHbk - a1 + 1L
Ûk=2

p
GHak - a1 + 1L  za1-1

qFp-1 b1 - a1 + 1, ¼, bq - a1 + 1; a2 - a1 + 1, ¼, ap - a1 + 1; -
1

z
�; p ³ q

07.34.03.0044.01

Gp,q
q,1 z

a1, a2, ¼, ap

b1, ¼, bq
� ä

k=1

q

GHbk - a1 + 1L za1-1
qF

�
p-1 b1 - a1 + 1, ¼, bq - a1 + 1; a2 - a1 + 1, ¼, ap - a1 + 1; -

1

z
�; p ³ q

Cases with m � 0

Case 8m, n, p, q< = 80, 0, 0, 0<
07.34.03.0045.01

G0,0
0,0 x � ∆Hx - 1L �; x > -1
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Case 8m, n, p, q< = 80, 1, 1, 0<
07.34.03.0046.01

G1,0
0,1Hz È aL � za-1 ã-1�z

Case 8m, n, p, q< = 80, 1, 1, 1<
07.34.03.0047.01

G1,1
0,1 z

a

b
�

za-1

GHa - bL  1 -
1

z

a-b-1

ΘH z¤ - 1L
07.34.03.0048.01

G1,1
0,1 x

a

b
�

xb

GHa - bL  Hx - 1La-b-1 ΘHx - 1L �; x > 0

07.34.03.0049.01

G1,1
0,1 z

a

a - 1
� za-1 ΘH z¤ - 1L

07.34.03.0050.01

G1,1
0,1 x

a

a - 1
� xa-1 ΘHx - 1L �; x Î R ß x > -1

Case 8m, n, p, q< = 80, 1, 2, 0<
07.34.03.0051.01

G2,0
0,1Hz È a1, a2 L �

1

GH1 - a1 + a2L  za1-1
0F1 ; 1 - a1 + a2; -

1

z

07.34.03.0052.01

G2,0
0,1Hz È a1, a2 L � z

1

2
Ha1+a2L-1 Ja2-a1

2

z

07.34.03.0053.01

G2,0
0,1Jz Ë a, a + n - 1

2
N � -

ä

Π
 ã-

Π ä n

2  za-1 H-zLn�2 -z sin
n Π

2
-

2 ä

-z
â
k=0

f 1

4
J2 ¢n-

1

2
¦-3Nv 2-4 k-2 H-zLk J2 k + ¢n - 1

2
¦ + 1

2
N !

J¢n - 1

2
¦ - 3

2
- 2 kN ! GH2 k + 2L +

ä cos
n Π

2
-

2 ä

-z
â
k=0

f 1

4
J2 ¢n-

1

2
¦-1Nv 16-k H-zLk GJ2 k + ¢n - 1

2
¦ + 1

2
N

H2 kL ! GJ¢n - 1

2
¦ + 1

2
- 2 kN �; n Î Z

07.34.03.0054.01

G2,0
0,1Jz Ë a, a - 1

2
N �

za-1

Π
 cos

2

z

07.34.03.0055.01

G2,0
0,1Jz Ë a, a + 1

2
N �

za-
1

2

Π
 sin

2

z
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Case 8m, n, p, q< = 80, 1, 2, 1<
07.34.03.0056.01

G2,1
0,1 z

a1, a2

b1
�

1

GHa1 - b1L  za1-1
1F

�
1 1 - a1 + b1; 1 - a1 + a2;

1

z

07.34.03.0057.01

G2,1
0,1 z

a, c

b
�

za-1

GHc - bL  La-b-1
c-a

1

z

07.34.03.0058.01

G2,1
0,1 z

a, a

b
�

za-1

GHa - bL La-b-1

1

z

07.34.03.0059.01

G2,1
0,1 z

a, b

b
�

sinHHa - bL ΠL
Π

 za-1 ã1�z

Case 8m, n, p, q< = 80, 1, 2, 2<
07.34.03.0060.01

G2,2
0,1 z

a1, a2

b1, b2
�

ΘH z¤ - 1L
GHa1 - b1L GHa1 - b2L  za1-1

2F
�

1 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2; -
1

z

Case 8m, n, p, q< = 80, 1, 3, 0<
07.34.03.0061.01

G3,0
0,1Hz È a1, a2, a3L � za1-1

0F
�

2 ; 1 - a1 + a2, 1 - a1 + a3; -
1

z

07.34.03.0062.01

G3,0
0,1Jz Ë a, a - 2

3
, a - 1

3
N �

za-1

2 3 Π
 exp -

3

2 -z
3

2 cos
3 3

2 -z
3

+ exp
9

2 -z
3

07.34.03.0063.01

G3,0
0,1Jz Ë a, a - 1

3
, a + 1

3
N �

-z
3

za-1

2 3 Π
exp -

3

2 -z
3

exp
9

2 -z
3

- 2 cos
Π

3
+

3 3

2 -z
3

07.34.03.0064.01

G3,0
0,1Jz Ë a, a + 1

3
, a + 2

3
N �

H-zL2�3 za-1

2 3 Π
 exp -

3

2 -z
3

exp
9

2 -z
3

- 2 cos
Π

3
-

3 3

2 -z
3

Case 8m, n, p, q< = 80, 1, 3, 1<
07.34.03.0065.01

G3,1
0,1 z

a1, a2, a3

b1
�

1

GHa1 - b1L  za1-1
1F

�
2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a3;

1

z

http://functions.wolfram.com 9



07.34.03.0066.01

G3,1
0,1 z

a, c, a - 1

2

a - 1

2

�
za-1

Π GHc - a + 1L 0F1 ; c - a + 1;
1

z

07.34.03.0067.01

G3,1
0,1 z

a, c, a - 1

2

a - 1

2

�
za-1

Π
0F

�
1 ; -a + c + 1;

1

z

07.34.03.0068.01

G3,1
0,1 z

a, c, a - 1

2

a - 1

2

�
1

Π
 z

a+c

2
-1 Ic-a

2

z

07.34.03.0069.01

G3,1
0,1 z

a, a - 2

3
, a - 1

2

a - 1

2

�
za-1

2 3
6

Π

Bi¢
32�3

z
3

- 3 Ai¢
32�3

z
3

07.34.03.0070.01

G3,1
0,1 z

a, a - 1

2
, a - 1

2

a - 1

2

�
za-1

Π3�2  cosh
2

z

07.34.03.0071.01

G3,1
0,1 z

a, a - 1

2
, a - 1

3

a - 1

2

�
za-1

2 3
3

Π

 3 Ai
32�3

z
3

+ 3 Bi
32�3

z
3

07.34.03.0072.01

G3,1
0,1 z

a, a - 1

2
, a + 1

4

a - 3

4

�
1 - ä

Π
 za-

3

4 C H1 + äL 2

Π

1

z
4

07.34.03.0073.01

G3,1
0,1 z

a, a - 1

2
, a + 1

4

a - 3

4

�
za-

3

4

2 Π
 erf 2

1

z
4

+ erfi 2
1

z
4

07.34.03.0074.01

G3,1
0,1 z

a, a - 1

2
, a + 1

3

a - 1

2

�
z

a-
2

3

2 3
3

Π

 3 Bi
32�3

z
3

- 3 Ai
32�3

z
3

07.34.03.0075.01

G3,1
0,1 z

a, a - 1

2
, a + 1

2

a - 1

2

�
za-

1

2

Π3�2  sinh
2

z

07.34.03.0076.01

G3,1
0,1 z

a, a - 1

2
, a + 2

3

a - 1

2

�
z

a-
1

3

2 3
6

Π

3 Ai¢
32�3

z
3

+ Bi¢
32�3

z
3
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07.34.03.0077.01

G3,1
0,1 z

a, a + 1

2
, a + 3

4

a - 1

4

� -
1 + ä

Π
 za-

1

4 S H1 + äL 2

Π

1

z
4

07.34.03.0078.01

G3,1
0,1 z

a, a + 1

2
, a + 3

4

a - 1

4

�
za-

1

4

2 Π
erfi 2

1

z
4

- erf 2
1

z
4

Case 8m, n, p, q< = 80, 1, 3, 2<
07.34.03.0079.01

G3,2
0,1 z

a1, a2, a3

b1, b2
�

1

GHa1 - b1L GHa1 - b2L  za1-1
2F

�
2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3; -

1

z

Case 8m, n, p, q< = 80, 1, 3, 3<
07.34.03.0080.01

G3,3
0,1 z

a1, a2, a3

b1, b2, b3
�

ΘH z¤ - 1L
GHa1 - b1L GHa1 - b2L GHa1 - b3L  za1-1

3F
�

2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3;
1

z

Case 8m, n, p, q< = 80, 1, 4, 0<
07.34.03.0081.01

G4,0
0,1Hz È a1, a2, a3, a4L � za1-1

0F
�

3 ; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1; -
1

z

07.34.03.0082.01

G4,0
0,1Jz Ë a, c, c + 1

2
, 2 c - a + 1N �

zc-
1

2

Π
I2 c-2 a+1

2 2

z
4

J2 c-2 a+1

2 2

z
4

Case 8m, n, p, q< = 80, 2, 2, 0<
07.34.03.0083.01

G2,0
0,2Hz È a1, a2 L � Π cscHΠ Ha1 - a2LL za1-1

0F
�

1 ; 1 - a1 + a2;
1

z
- za2-1

0F
�

1 ; a1 - a2 + 1;
1

z
�; a2 - a1 Ï Z

07.34.03.0084.01

G2,0
0,2Hz È a, cL � 2 z

1

2
Ha+cL-1 Ka-c

2

z

07.34.03.0085.01

G2,0
0,2Jz Ë a, a + 1

2
N � Π za-

1

2 ã
-

2

z

Case 8m, n, p, q< = 80, 2, 2, 1<
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07.34.03.0086.01

G2,1
0,2 z

a1, a2

b1
� Π cscHΠ Ha1 - a2LL

1

GHa1 - b1L  za1-1
1F

�
1 1 - a1 + b1; -a1 + a2 + 1; -

1

z
-

1

GHa2 - b1L  za2-1
1F

�
1 1 - a2 + b1; a1 - a2 + 1; -

1

z
�; z Ï

H-¥, 0L ì a2 - a1 Ï Z

07.34.03.0087.01

G2,1
0,2 z

a, c

b
� za-1 ã

-
1

z U c - b, c - a + 1,
1

z
�; z Ï H-¥, 0L

07.34.03.0088.01

G2,1
0,2 z

a, c

a - 1
� za-1 G a - c,

1

z

07.34.03.0089.01

G2,1
0,2 z

a, c

a - 1
� GHa - cL za-1 Q a - c,

1

z

07.34.03.0090.01

G2,1
0,2 z

a, a + 1

2

b
� 22 a-2 b ã

-
1

z za-
1

2 H2 b-2 a

1

z

07.34.03.0091.01

G2,1
0,2 z

a, b + 1

b
�

1

z

b-a

zb-1 Ea-b

1

z

07.34.03.0092.01

G2,1
0,2 z

a, 2 b - a + 1

b
�

1

Π
 zb-

1

2 ã
-

1

2 z K
b-a+

1

2

1

2 z

07.34.03.0093.01

G2,1
0,2 z

a, a

a - 1
� -

1

2
za-1 2 Ei -

1

z
+ 2 log

1

z
- log -

1

z
+ logH-zL

07.34.03.0094.01

G2,1
0,2 z

a, a + 1

2

a - 1

2

� Π za-
1

2 erfc
1

z

Case 8m, n, p, q< = 80, 2, 2, 2<
07.34.03.0095.01

G2,2
0,2 z

a1, a2

b1, b2
� Π cscHΠ Ha1 - a2LL 1

GHa1 - b1L GHa1 - b2L  za1-1
2F

�
1 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2;

1

z
-

1

GHa2 - b1L GHa2 - b2L  za2-1
2F

�
1 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1;

1

z
ΘH z¤ - 1L �; a2 - a1 Ï Z

07.34.03.0096.01

G2,2
0,2 z

a1, a2

b1, b2
� zb1 Hz - 1La1+a2-b1-b2-1

2F
�

1Ha1 - b2, a2 - b2; a1 + a2 - b1 - b2; 1 - zL ΘH z¤ - 1L

http://functions.wolfram.com 12



07.34.03.0097.01

G2,2
0,2 z

a1, a2

b1, b2
� zb1 Hz - 1La1+a2-b1-b2-1

2F
�

1Ha1 - b2, a2 - b2; a1 + a2 - b1 - b2; 1 - zL ΘH z¤ - 1L �; z Ï H-¥, -1L
07.34.03.0098.01

G2,2
0,2 z

a, c

b, d
�

GHb - c + 1L ΘH z¤ - 1L
GHa - dL Hz - 1La-b+c-d-1 zd  Pb-c

Ha-b+c-d-1,d-bLH2 z - 1L
07.34.03.0099.01

G2,2
0,2 z

a, c

b, d
�

GHb - a + 1L ΘH z¤ - 1L
GHc - dL zb+d-a Hz - 1La-b+c-d-1 Pb-a

Ha-b+c-d-1,a-cL 2

z
- 1 �;

07.34.03.0100.01

G2,2
0,2 z

a, c

b, 2 c - b - 1
� ΘH z¤ - 1L zc-1Hz - 1L a-c

2 Pc-b-1
c-a

2

z
- 1 �; z Ï H-¥, -1L

07.34.03.0101.01

G2,2
0,2 z

a, c

b, 2 c - b - 1
�

GH2 c - a - bL ΘH z¤ - 1L
GHa - c + 1L H2 a - 2 c + 1L2 c-a-b-1

z2 c-a-1 Hz - 1La-c C2 c -a-b-1

a-c+
1

2
2

z
- 1

07.34.03.0102.01

G2,2
0,2 z

a, c

b, b + c - a
�

Π ΘH z¤ - 1L
GHa - bL z

1

4
H2 c-2 a-1L+bHz - 1La-b-

1

2
P

a-c-
1

2

b-a+
1

2
z + 1

2 z

07.34.03.0103.01

G2,2
0,2 z

a, c

b, a - b + c - 1

2

�

2c-a-1 GHb - a + 1L GJc - b + 1

2
N

Π z - 1
 z

a+c-1

2 ΘH z¤ - 1L P2 b-a-c
a-c -

z - 1

z
+ P2 b-a-c

a-c
z - 1

z
�; z Ï H-¥, -1L

07.34.03.0104.01

G2,2
0,2 z

a, c

b, b + c - a
�

2 ã-ä Ha-cL Π ΘH z¤ - 1L
GHa - bL GH2 a - b - cL zb+

c-a

2 Hz - 1La-b-1

Qa-b-1
a-c

z + 1

z - 1

07.34.03.0105.01

G2,2
0,2 z

a, c

b, b + 1

2

�
GH2 b - 2 c + 2L ΘH z¤ - 1L

GJa - 2 b + c - 1

2
N H2 Ha - 2 b + c - 1LL2 b-2 c+1

zbHz - 1La-2 b+c-
3

2  C2 b-2 c+1
a-2 b+c-1I z N

07.34.03.0106.01

G2,2
0,2 z

a, c

b, b + 1

2

� 2a-2 b+c-
3

2 ΘH z¤ - 1L zbHz - 1L 1

4
H2 a+2 c-3L-b

P
a-c-

1

2

2 b-a-c+
3

2 I z N
07.34.03.0107.01

G2,2
0,2 z

a, c

b, b + 1

2

�
2a-2 b+c-1 ãä Ha-cL Π ΘH z¤ - 1L

Π GH2 c - 2 b - 1L  zb Hz - 1L a+c

2
-b-1

Qa-2 b+c-2
c-a

z

z - 1

07.34.03.0108.01

G2,2
0,2 z

a, c

b, a+c-1

2

�
GHb - a + 1L ΘH z¤ - 1L

GJ 1

2
Ha - 2 b + c + 1LN Ha - 2 b + cLb-a

z
a+c-1

2 Hz - 1L a+c-1

2
-b Cb-a

a+c

2
-bH2 z - 1L
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07.34.03.0109.01

G2,2
0,2 z

a, c

b, a+c-1

2

� Hz - 1L 1

4
Ha-2 b+c-1L ΘH z¤ - 1L z

1

4
Ha+2 b+c-1L

P a-c-1

2

b+
1-a-c

2 H2 z - 1L
07.34.03.0110.01

G2,2
0,2 z

a, c

b, a+c-1

2

�
ã

Π ä

2
Hc-aL ΘH z¤ - 1L
Π GHa - bL  Hz - 1L 1

4
Ha-2 b+c-2L z

1

4
Ha+2 b+c-2L

Q a+c

2
-b-1

a-c

2
2 z - 1

2 z - 1 z
�; ReHzL > 0

07.34.03.0111.01

G2,2
0,2 z

a, a + 1

2

b, c
� 22 a-b-c-

1

2 ΘH z¤ - 1L z
1

4
H2 b+2 c-1LHz - 1La-

1

4
H2 b+2 c+1L

P
b-c-

1

2

b+c-2 a+
1

2
1

z

07.34.03.0112.01

G2,2
0,2 z

a, 2 b - a + 1

b, b
� zb Pb-aH2 z - 1L ΘH z¤ - 1L

07.34.03.0113.01

G2,2
0,2 z

a, 2 b - a + 1

b, b + 1

2

�
ΘH z¤ - 1L
Π z - 1

 zb T
a-b-

1

2

H2 z - 1L
07.34.03.0114.01

G2,2
0,2 z

a, 2 b - a + 1

b, b + 1

2

�
zb ΘH z¤ - 1L

Π z - 1
 T 2 a-2 b-1

4

I8 z2 - 8 z + 1M �; ReHzL > 0

07.34.03.0115.01

G2,2
0,2 z

a, 2 b - a + 1

b, b + 1

2

�
ΘH z¤ - 1L

2 Π z - 1
 zb KI z - z - 1 N2 Ha-bL-1

+ I z + z - 1 N2 Ha-bL-1O
07.34.03.0116.01

G2,2
0,2 z

a, 2 b - a + 1

b, b + 1

2

�
22 Hb-aL ΘH z¤ - 1L

Π z - 1
 zb z + 1 - z - 1

4 Ha-bL-2

+ z - 1 + z + 1
4 Ha-bL-2

07.34.03.0117.01

G2,2
0,2 z

a, 2 b - a + 1

b, b + 1

2

�
ΘH z¤ - 1L
Π z - 1

zb coshJH2 b - 2 a + 1L cosh-1I z NN
07.34.03.0118.01

G2,2
0,2 z

a, 2 b - a + 2

b, b + 1

2

�
2 ΘH z¤ - 1L

Ha - b - 1L Π
zb+

1

2 z - 1  Ua-b-2H2 z - 1L
07.34.03.0119.01

G2,2
0,2 z

a, 2 b - a + 2

b, b + 1

2

�
4 ΘH z¤ - 1L

Ha - b - 1L Π
 zb+

1

2 H2 z - 1L z - 1 U a-b-3

2

I8 z2 - 8 z + 1M �; ReHzL > 0

07.34.03.0120.01

G2,2
0,2 z

a, 2 b - a + 2

b, b + 1

2

�
ΘH z¤ - 1L

2 Π Ha - b - 1L  zb KI z + z - 1 N2 Ha-b-1L
- I z - z - 1 N2 Ha-b-1LO

07.34.03.0121.01

G2,2
0,2 z

a, 2 b - a + 2

b, b + 1

2

�
22 Hb-aL+1 ΘH z¤ - 1L

Π Ha - b - 1L zb z - 1 + z + 1
4 Ha-b-1L

- z + 1 - z - 1
4 Ha-b-1L
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07.34.03.0122.01

G2,2
0,2 z

a, 2 b - a + 2

b, b + 1

2

�
ΘH z¤ - 1L

Ha - b - 1L Π
zb sinhJ2 Ha - b - 1L cosh-1I z NN

07.34.03.0123.01

G2,2
0,2 z

a, b + 1

2

b, a - 1

2

� z
a+b-1

2 Pb-a

z + 1

2 z
ΘH z¤ - 1L

07.34.03.0124.01

G2,2
0,2 z

a, b + 1

b, a - 1
�

ΘH z¤ - 1L
a - b - 1

 z
a+b-3

2 Iz2 - 1M U a-b-3

2

z2 + 1

2 z

07.34.03.0125.01

G2,2
0,2 z

a, a

b, 2 a - b - 1
� za-1 Pb-a

2

z
- 1 ΘH z¤ - 1L

07.34.03.0126.01

G2,2
0,2 z

a, a + 1

2

b, 2 a - b - 1
�

4 ΘH z¤ - 1L
H2 a - 2 b - 1L Π

za-
3

2 z - 1  U
a-b-

3

2

2

z
- 1

07.34.03.0127.01

G2,2
0,2 z

a, a + 1

2

b, 2 a - b - 1
�

2 ΘH z¤ - 1L
H2 a - 2 b - 1L Π

za-
1

2 sin H2 a - 2 b - 1L cos-1
1

z

07.34.03.0128.01

G2,2
0,2 z

a, a + 1

2

b, 2 a - b
�

ΘH z¤ - 1L
Π z - 1

 za cos 2 Ha - bL cos-1
1

z

07.34.03.0129.01

G2,2
0,2 z

a, a + 1

2

b, 2 a - b
�

za

Π z - 1
 Ta-b

2

z
- 1 ΘH z¤ - 1L

07.34.03.0130.01

G2,2
0,2 z

a, a

a - 1, a - 1
� -za-1 log

1

z
ΘH z¤ - 1L

07.34.03.0131.01

G2,2
0,2 z

a, a

a - 1, a - 1

2

�
2 za-1

Π
logI z - 1 + z N ΘH z¤ - 1L

07.34.03.0132.01

G2,2
0,2 z

a, a

a - 1, a - 1

2

� -
2 za-1

Π
logI z - z - 1 N ΘH z¤ - 1L

07.34.03.0133.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π
za-

3

4 K
1

2
I1 - z N

07.34.03.0134.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 2 ΘH z¤ - 1L

Π z + 1

 za-
3

4 K
z - 1

z + 1
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07.34.03.0135.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π
 z - z - 1 za-

3

4 KJ2 I z - z - 1 N z - 1 N �; z Ï H-¥, -1L
07.34.03.0136.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π
 z - z - 1 za-

3

4 K
2 z - 1

I z - 1 + z N �; z Ï H-¥, -1L
07.34.03.0137.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π z - 1 + z

za-
3

4 K
2 z - 1

z - 1 + z
�; z Ï H-¥, -1L

07.34.03.0138.01

G2,2
0,2 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π z - z - 1

 za-
3

4 K
2 z - 1

z - 1 - z

07.34.03.0139.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π
za-

1

2 KH1 - zL �; z Ï H-¥, -1L
07.34.03.0140.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π
za-1 K

z - 1

z
�; z Ï H-¥, -1L

07.34.03.0141.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
4 ΘH z¤ - 1L

Π I z + 1N za-
1

2 K
1 - z

1 + z

2

07.34.03.0142.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π
za-

3

4 K -
I z - 1N2

4 z

07.34.03.0143.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π I z - 1 + z N za-
1

2 K
4 z - 1 z

I z - 1 + z N2
�; ReHzL > 0

07.34.03.0144.01

G2,2
0,2 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π I z - z - 1 N za-
1

2 K -
4 z - 1 z

I z - 1 - z N2
�; ReHzL > 0

07.34.03.0145.01

G2,2
0,2 z

a, a

a + e n

2
u, a - n + e n

2
u - 1

2

�
H-1Lf n

2
v e n

2
u!

GJn - e n

2
u + 1

2
N  

z - 1

z

1

2
Jn-2 f n

2
v-1N

za-1 Pn

z - 1

z
ΘH z¤ - 1L �; n Î N
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07.34.03.0146.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
 za-

3

4 1 - z + 1 E
2 1 - z

1 - z + 1

07.34.03.0147.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
 za-

3

4 1 - 1 - z E
2 1 - z

1 - z - 1

07.34.03.0148.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π 1 - 1 - z

za-
1

4 E
2 1 - z

1 - z + 1

07.34.03.0149.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π 1 - z + 1

za-
1

4 E
2 1 - z

1 - z - 1
�; z Ï H-¥, -1L

07.34.03.0150.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
za-

3

4 1 + 1 - z  E
2 1 - z

1 - z + 1
�; z Ï H-¥, -1L

07.34.03.0151.01

G2,2
0,2 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
za-

3

4 1 - 1 - z  E
2 1 - z

1 - z - 1
�; z Ï H-¥, -1L

07.34.03.0152.01

G2,2
0,2 z

a, a + 1

2

a - 1

2
, a - 1

2

�
2 ΘH z¤ - 1L

Π
 za-

1

2 cos-1
1

z

07.34.03.0153.01

G2,2
0,2 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π
za-

1

2 K
z - 1

2 z

07.34.03.0154.01

G2,2
0,2 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 2 ΘH z¤ - 1L

Π z + 1

za-
1

4 K
1 - z

1 + z

07.34.03.0155.01

G2,2
0,2 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π 1 - z + 1

 za-
1

4 K
2 1 - z

1 - z + 1

07.34.03.0156.01

G2,2
0,2 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π 1 - 1 - z

za-
1

4 K
2 1 - z

1 - z - 1
�; z Ï H-¥, -1L
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07.34.03.0157.01

G2,2
0,2 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH z¤ - 1L

Π
 1 - z + 1 za-

3

4 K
2 1 - z

1 - z - 1
�; z Ï H-¥, -1L

07.34.03.0158.01

G2,2
0,2 z

a, a + 1

a - 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π
za-

1

2 EH1 - zL
07.34.03.0159.01

G2,2
0,2 z

a, a + 1

a - 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π
 za E 1 -

1

z
�; z Ï H-¥, -1L

07.34.03.0160.01

G2,2
0,2 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π z - z - 1

 za-
1

4 E
2 z - 1

z - 1 + z
�; z Ï H-¥, -1L

07.34.03.0161.01

G2,2
0,2 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π z - 1 + z

za-
1

4 E
2 z - 1

z - 1 - z

07.34.03.0162.01

G2,2
0,2 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
za-

1

4  z - 1 + z E
2 z - 1

z - 1 + z
�; z Ï H-¥, -1L

07.34.03.0163.01

G2,2
0,2 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH z¤ - 1L

Π
za-

1

4  z - z - 1 E
2 z - 1

z - 1 - z

07.34.03.0164.01

G2,2
0,2 z

a, a + 2

a + 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π I z - z - 1 N za+
1

2 E
4 z - 1 z

I z - 1 + z N2
�;  z¤ < 1 Þ ReHzL > 0

07.34.03.0165.01

G2,2
0,2 z

a, a + 2

a + 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π I z - 1 + z N za+
1

2 E -
4 z - 1 z

I z - z - 1 N2
�;  z¤ < 1 Þ ReHzL > 0

07.34.03.0166.01

G2,2
0,2 z

a, a + 2

a + 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π
za+

1

2 I z - 1 + z N E
4 z - 1 z

I z - 1 + z N2
�;  z¤ < 1 Þ ReHzL > 0

07.34.03.0167.01

G2,2
0,2 z

a, a + 2

a + 1

2
, a + 1

2

�
2 ΘH z¤ - 1L

Π
za+

1

2 I z - z - 1 N E -
4 z - 1 z

I z - z - 1 N2
�;  z¤ < 1 Þ ReHzL > 0

Case 8m, n, p, q< = 80, 2, 3, 0<
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07.34.03.0168.01

G3,0
0,2Hz È a1, a2, a3L � Π cscHΠ Ha2 - a1LL

za2-1
0F

�
2 ; a1 - a2 + 1, -a2 + a3 + 1;

1

z
- za1-1

0F
�

2 ; -a1 + a2 + 1, -a1 + a3 + 1;
1

z
�; z Ï H-¥, 0L ì a2 - a1 Ï Z

07.34.03.0169.01

G3,0
0,2Jz Ë a, a - 1

3
, a + 1

3
N �

2 z
a-

2

3

3
 exp -

3

2 z
3

sin
3 3

2 z
3

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 2, 3, 1<
07.34.03.0170.01

G3,1
0,2 z

a1, a2, a3

b1
� Π cscHΠ Ha1 - a2LL 1

GHa1 - b1L  za1-1
1F

�
2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a3; -

1

z
-

1

GHa2 - b1L  za2-1
1F

�
2 1 - a2 + b1; a1 - a2 + 1, 1 - a2 + a3; -

1

z
�; z Ï H-¥, 0L ì a2 - a1 Ï Z

07.34.03.0171.01

G3,1
0,2 z

a, c, b

b
� z

a+c

2
-1 Jc-a

2

z
cosHHb - cL ΠL + Yc-a

2

z
sinHHb - cL ΠL �; z Ï H-¥, 0L

07.34.03.0172.01

G3,1
0,2 z

a, c, a + 1

2

a + 1

2

� z
1

2
Ha+c-2L Ya-c

2

z
�; z Ï H-¥, 0L

07.34.03.0173.01

G3,1
0,2 z

a, 2 b - a + 1, b

b
�

1

2
secHHa - bL ΠL zb-

1

2 J2 a-2 b-1

2

z
- J2 b-2 a+1

2

z
�; z Ï H-¥, 0L

07.34.03.0174.01

G3,1
0,2 z

a, 2 b - a, b

b
�

secHHb - aL ΠL
2

 zb-1 J2 b-2 a

2

z
+ J2 a-2 b

2

z
�; z Ï H-¥, 0L

07.34.03.0175.01

G3,1
0,2 z

a, 2 b - a + 1, b + 1

2

b
�

Π

2
 secHHa - bL ΠL zb-

1

2 J
a-b-

1

2

1

z

2

- J
b-a+

1

2

1

z

2 �; z Ï H-¥, 0L
07.34.03.0176.01

G3,1
0,2 z

a, 2 b - a + 1, b + 1

2

b
� -

Π

2
zb-

1

2 J
b-a+

1

2

1

z
Y

a-b-
1

2

1

z
+ J

a-b-
1

2

1

z
Y

b-a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0177.01

G3,1
0,2 z

a, b - 1, a - 1

2

b
�

za-
3

2

Π
 Ha - bL z cos

2

z
+ sin

2

z
�; z Ï H-¥, 0L

07.34.03.0178.01

G3,1
0,2 z

a, b - 1, a + 1

2

b
�

za-1

2 Π
H2 a - 2 b + 1L z sin

2

z
- 2 cos

2

z
�; z Ï H-¥, 0L
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07.34.03.0179.01

G3,1
0,2 z

a, b + 1

2
, 2 b - a + 1

b
� - Π zb-

1

2 J
b-a+

1

2

1

z
Y

b-a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0180.01

G3,1
0,2 z

a, b + 1, a - 1

2

b
�

-
4a-b-1 ã-ä Ha+bL Π

Π
 zb ã2 ä b Π G -2 a + 2 b + 2, -2 -

1

z
+ ã2 ä a Π G -2 a + 2 b + 2, 2 -

1

z
�; 0 £ argHzL < Π

07.34.03.0181.01

G3,1
0,2 z

a, b + 1, a + 1

2

b
�

22 a-2 b-1 ã-ä Ha+bL Π zb

Π
 ã2 ä b Π G -2 a + 2 b + 1, -2 -

1

z
+ ã2 ä a Π G -2 a + 2 b + 1, 2 -

1

z
�; 0 £ argHzL £

Π

2

07.34.03.0182.01

G3,1
0,2 z

a, a - 1

2
, b

b
�

za-1

Π
 sin Π Ha - bL +

2

z
�; z Ï H-¥, 0L

07.34.03.0183.01

G3,1
0,2 z

a, a + 1

2
, b - 1

b
�

za-1

2 Π
H2 b - 2 a - 1L z cos Π Ha - bL +

2

z
- 2 sin Π Ha - bL +

2

z
�; z Ï H-¥, 0L

07.34.03.0184.01

G3,1
0,2 z

a, a + 1

2
, b

b
�

za-
1

2

Π
cos Π Ha - bL +

2

z
�; z Ï H-¥, 0L

07.34.03.0185.01

G3,1
0,2 z

a, a + 1

2
, b + 1

b
� -

ä 22 a-2 b-1 zb

Π
G 2 b - 2 a + 1, -2 -

1

z
- G 2 b - 2 a + 1, 2 -

1

z
�; 0 £ argHzL £

Π

2

07.34.03.0186.01

G3,1
0,2 z

a, a, a - 1

2

a - 1
� -

2 za-1

Π
Ci

2

z
�; z Ï H-¥, 0L

07.34.03.0187.01

G3,1
0,2 z

a, a, a - 1

2

a - 1
� -

2 za-1

Π
Chi

2 ä

z
+ log

2

z
- log

2 ä

z
�; z Ï H-¥, 0L

07.34.03.0188.01

G3,1
0,2 z

a, a + 1

4
, a - 1

2

a - 3

4

� za-
3

4 1 - 2 C
2

Π z
4

�; z Ï H-¥, 0L
07.34.03.0189.01

G3,1
0,2 z

a, a + 1

2
, a + 1

2

a - 1

2

�
za-

1

2

Π
 Π - 2 Si

2

z
�; z Ï H-¥, 0L
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07.34.03.0190.01

G3,1
0,2 z

a, a + 3

4
, a + 1

2

a - 1

4

� za-
1

4 1 - 2 S
2

Π z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 2, 3, 2<
07.34.03.0191.01

G3,2
0,2 z

a1, a2, a3

b1, b2
� Π cscHΠ Ha1 - a2LL 1

GHa1 - b1L GHa1 - b2L  za1-1
2F

�
2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3;

1

z
-

1

GHa2 - b1L GHa2 - b2L  za2-1
2F

�
2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3;

1

z
�; z Ï H-¥, 0L ì a2 - a1 Ï Z

Case 8m, n, p, q< = 80, 2, 3, 3<
07.34.03.0192.01

G3,3
0,2 z

a1, a2, a3

b1, b2, b3
� Π cscHΠ Ha1 - a2LL

1

GHa1 - b1L GHa1 - b2L GHa1 - b3L  za1-1
3F

�
2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3; -

1

z
-

1

GHa2 - b1L GHa2 - b2L GHa2 - b3L  za2-1
3F

�
2 1 - a2 + b1, 1 - a2 + b2, 1 - a2 + b3; a1 - a2 + 1, 1 - a2 + a3; -

1

z
ΘH z¤ -

1L �; z Ï H-¥, 0L ì a2 - a1 Ï Z

Case 8m, n, p, q< = 80, 2, 4, 0<
07.34.03.0193.01

G4,0
0,2Hz È a1, a2, a3, a4L � Π cscHΠ Ha2 - a1LL

za2-1
0F

�
3 ; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1;

1

z
- za1-1

0F
�

3 ; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1;
1

z
�; z Ï

H-¥, 0L ì a2 - a1 Ï Z

07.34.03.0194.01

G4,0
0,2Jz Ë a, a, a - 1

2
, a - 1

2
N � za-1

2

Π
K0

4

z
4

- Y0

4

z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 2, 5, 1<
07.34.03.0195.01

G5,1
0,2 z

a1, a2, a3, a4, a5

b1
�

Π cscHΠ Ha1 - a2LL za1-1

GHa1 - b1L  1F
�

4 -a1 + b1 + 1; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1, -a1 + a5 + 1; -
1

z
-

za2-1

GHa2 - b1L  

1F
�

4 -a2 + b1 + 1; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1, -a2 + a5 + 1; -
1

z
�; z Ï H-¥, 0L ì a2 - a1 Ï Z
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07.34.03.0196.01

G5,1
0,2 z

a, a + 1

2
, b, b + 1

2
, 2 a - b + 1

2

b
�

za-
1

2

Π
I2 a-2 b

2 2

z
4

J2 b-2 a

2 2

z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 3, 3, 0<
07.34.03.0197.01

G3,0
0,3Hz È a1, a2, a3L �

Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL za1-1
0F

�
2 ; 1 - a1 + a2, 1 - a1 + a3; -

1

z
+ cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL za2-1

0F
�

2 ; a1 - a2 + 1, 1 - a2 + a3; -
1

z
+ cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL za3-1

0F
�

2 ; a1 - a3 + 1, a2 - a3 + 1; -
1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

Case 8m, n, p, q< = 80, 3, 3, 1<
07.34.03.0198.01

G3,1
0,3 z

a1, a2, a3

b1
� Π2

cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L  za1-1

1F
�

2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a3;
1

z
+

cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L  za2-1 1F

�
2 1 - a2 + b1; a1 - a2 + 1, 1 - a2 + a3;

1

z
+

cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L  za3-1 1F

�
2 1 - a3 + b1; a1 - a3 + 1, a2 - a3 + 1;

1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0199.01

G3,1
0,3 z

a, b + 1

2
, 2 b - a

b
�

2 zb-1

Π
 K

b-a-
1

2

1

z
K

b-a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0200.01

G3,1
0,3 z

a, b + 1

2
, 2 b - a + 1

b
�

2

Π
 zb-

1

2 K
b-a+

1

2

1

z

2 �; z Ï H-¥, 0L
07.34.03.0201.01

G3,1
0,3 z

a, a + 1

2
, b + 1

b
� 4a-b Π zb G 2 b - 2 a + 1,

2

z
�; z Ï H-¥, 0L

07.34.03.0202.01

G3,1
0,3 z

a, a + 1

2
, b + 1

b
� 2 Π za-

1

2 E2 a-2 b

2

z
�; z Ï H-¥, 0L

07.34.03.0203.01

G3,1
0,3 z

a, a + 1

2
, a + 3

4

a - 1

4

� 2 Π za-
1

4 1 - erf
2

z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 3, 3, 2<
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07.34.03.0204.01

G3,2
0,3 z

a1, a2, a3

b1, b2
� Π2

cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L GHa1 - b2L za1-1 2F

�
2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3; -

1

z
+

cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L GHa2 - b2L  za2-1 2F

�
2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3; -

1

z
+

cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L GHa3 - b2L za3-1 2F

�
2 1 - a3 + b1, 1 - a3 + b2; a1 - a3 + 1, a2 - a3 + 1; -

1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

Case 8m, n, p, q< = 80, 3, 3, 3<
07.34.03.0205.01

G3,3
0,3 z

a1, a2, a3

b1, b2, b3
�

Π2
cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L GHa1 - b2L GHa1 - b3L za1-1 3F

�
2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3;

1

z
+

cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L GHa2 - b2L GHa2 - b3L  za2-1 3F

�
2 1 - a2 + b1, 1 - a2 + b2, 1 - a2 + b3; a1 - a2 + 1, 1 - a2 + a3;

1

z
+

cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L GHa3 - b2L GHa3 - b3L za3-1 3F

�
2 1 - a3 + b1, 1 - a3 + b2, 1 - a3 + b3; a1 - a3 + 1, a2 - a3 + 1;

1

z

ΘH z¤ - 1L �; z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0206.01

G3,3
0,3 z

a, c, d

b, e, a - b + c + d - 1
�

ΘH z¤ - 1L
GH1 - eL Hz - 1L-e za+c-1 F1 ´ 0 ´ 0

0 ´ 2 ´ 2 ; c - e, a - e; b - a - c + 1, d - b;
1 - e;;;

 1 - z, 1 -
1

z
�; z Ï H-¥, 0L

07.34.03.0207.01

G3,3
0,3 z

a, a, a

a - 1, a - 1, a - 1
�

1

2
za-1 log2

1

z
ΘH z¤ - 1L

Case 8m, n, p, q< = 80, 3, 4, 0<
07.34.03.0208.01

G4,0
0,3Hz È a1, a2, a3, a4L � Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL za1-1

0F
�

3 ; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1; -
1

z
+

Π2 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL za2-1
0F

�
3 ; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1; -

1

z
+

Π2 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL za3-1
0F

�
3 ; a1 - a3 + 1, a2 - a3 + 1, -a3 + a4 + 1; -

1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0209.01

G4,0
0,3Jz Ë a, c, 2 a - c, a - 1

2
N � 2 Π cscHHa - cL ΠL za-1 J2 c-2 a

2 2

z
4

- J2 a-2 c

2 2

z
4

K2 a-2 c

2 2

z
4

�; z Ï H-¥, 0L
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07.34.03.0210.01

G4,0
0,3Jz Ë a, c, 2 a - c + 1, a + 1

2
N �

2 Π cscHHc - aL ΠL za-
1

2 J2 c-2 a-1

2 2

z
4

+ J2 a-2 c+1

2 2

z
4

K2 a-2 c+1

2 2

z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 3, 4, 2<
07.34.03.0211.01

G4,2
0,3 z

a1, a2, a3, a4

b1, b2
�

Π2 za1-1 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L GHa1 - b2L 2F

�
3 -a1 + b1 + 1, -a1 + b2 + 1; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1; -

1

z
+

Π2 za2-1 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L GHa2 - b2L 2F

�
3 -a2 + b1 + 1, -a2 + b2 + 1; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1; -

1

z
+

Π2 za3-1 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L GHa3 - b2L 2F

�
3 -a3 + b1 + 1, -a3 + b2 + 1; a1 - a3 + 1, a2 - a3 + 1, -a3 + a4 + 1; -

1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0212.01

G4,2
0,3 z

a, c, 2 b - c, 2 b - a

b, b - 1

2

� -
Π

2
zb-1 Jc-a

1

z
Y2 b-a-c

1

z
+ J2 b-a-c

1

z
Yc-a

1

z
�; z Ï H-¥, 0L

07.34.03.0213.01

G4,2
0,3 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1

b, b + 1

2

�
zb-

1

4

2
cos

1

z
 J

2 b-2 a+
1

2

1

z
- sin

1

z
 Y

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0214.01

G4,2
0,3 z

a, a + 1

2
, 2 b - a + 1, 2 b - a + 1

2

b, b + 1

2

� -
zb-

1

4

2
cos

1

z
 Y

2 b-2 a+
1

2

1

z
+ sin

1

z
 J

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0215.01

G4,2
0,3 z

a, b + 1

2
, 2 b - a + 1, 2 b - a + 1

2

b, 2 b - a + 1

2

�
Π

2
zb-

1

2 Y
b-a+

1

2

1

z

2

- J
b-a+

1

2

1

z

2

07.34.03.0216.01

G4,2
0,3 z

a, b + 1

2
, 2 b - a + 1, b

b, b
�

Π

2
 zb-

1

2 Y
a-b-

1

2

1

z
Y

b-a+
1

2

1

z
- J

a-b-
1

2

1

z
J

b-a+
1

2

1

z

Case 8m, n, p, q< = 80, 3, 4, 1<
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07.34.03.0217.01

G5,1
0,3 z

a1, a2, a3, a4, a5

b1
�

Π2 za1-1 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L  1F

�
4 -a1 + b1 + 1; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1, -a1 + a5 + 1;

1

z
+

Π2 za2-1 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L 1F

�
4 -a2 + b1 + 1; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1, -a2 + a5 + 1;

1

z
+

Π2 za3-1 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L 1F

�
4 -a3 + b1 + 1; a1 - a3 + 1, a2 - a3 + 1, -a3 + a4 + 1, -a3 + a5 + 1;

1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0218.01

G5,1
0,3 z

a, a - n+1

2
, a - n

2
, a - 1

2
, a - 1

2

a - 1

2

� za-
n

4
-1 2

Π
 Kn

4

z
4

- Yn

4

z
4

�; n Î Z ì z Ï H-¥, 0L
07.34.03.0219.01

G5,1
0,3 z

a, a - n

2
, a + 1-n

2
, a + 1

2
, a + 1

2

a + 1

2

� za-
n+1

4

2

Π
Kn

4

z
4

+ Yn

4

z
4

�; n Î Z ì z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 3, 6, 2<
07.34.03.0220.01

G6,2
0,3 z

a1, a2, a3, a4, a5, a6

b1, b2
�

Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL
GHa1 - b1L GHa1 - b2L za1-1 

2F
�

5 -a1 + b1 + 1, -a1 + b2 + 1; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1, -a1 + a5 + 1, -a1 + a6 + 1; -
1

z
+

Π2 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL
GHa2 - b1L GHa2 - b2L za2-1 2F

�
5 -a2 + b1 + 1, -a2 + b2 + 1; a1 - a2 + 1, -a2 + a3 + 1,

-a2 + a4 + 1, -a2 + a5 + 1, -a2 + a6 + 1; -
1

z
+

Π2 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL
GHa3 - b1L GHa3 - b2L za3-1 

2F
�

5 -a3 + b1 + 1, -a3 + b2 + 1; a1 - a3 + 1, a2 - a3 + 1, -a3 + a4 + 1, -a3 + a5 + 1, -a3 + a6 + 1; -
1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0221.01

G6,2
0,3 z

a, b + 3

4
, b + 1

4
, b, b + 1

2
, 2 b - a + 3

2

b, b + 1

2

� -
zb-

1

4

Π
 I

2 b-2 a+
3

2

2 2

z
4

Y
2 b-2 a+

3

2

2 2

z
4

�; z Ï H-¥, 0L

Case 8m, n, p, q< = 80, 4, 4, 0<
07.34.03.0222.01

G4,0
0,4Jz Ë a, a + 1

2
, c, 2 a - c + 1N � 8 Π za-

1

2 K2 a-2 c+1

2 2

-z
4

K2 a-2 c+1

2 2 -z
4

z
�; z Ï H-¥, 0L
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Case 8m, n, p, q< = 80, 4, 4, 2<
07.34.03.0223.01

G4,2
0,4 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

22 c-2 a+2 Π  exp -
2

z
za-1 U b - a + 1, 2 c - 2 a + 2,

2

z
U 2 c - a - b + 1, 2 c - 2 a + 2,

2

z
�; z Ï H-¥, 0L

07.34.03.0224.01

G4,2
0,4 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

�
2

Π
 zb-

1

2 K2 b-a-c+1

1

z
Kc-a

1

z

07.34.03.0225.01

G4,2
0,4 z

a, c, a+c-1

2
, a+c

2

b, a - b + c - 1
� 2a-c+1 Π zc-1 exp -

2

z
 U a - b, a - c + 1,

2

z
U b - c + 1, a - c + 1,

2

z

Case 8m, n, p, q< = 80, 4, 5, 1<
07.34.03.0226.01

G5,1
0,4 z

a, a + 1

2
, 2 a - b + 1

2
, b + 1

2
, b

b
� -4 Π za-

1

2 K2 b-2 a

2 2

z
4

Y2 b-2 a

2 2

z
4

Case 8m, n, p, q< = 80, 4, 5, 3<
07.34.03.0227.01

G5,3
0,4 z

a, c, 2 b - a, 2 b - c, 2 b - a - 1

2

b, b - 1

2
, 2 b - a - 1

2

�
Π

2
 zb-1 Y2 b-a-c

1

z
Yc-a

1

z
- J2 b-a-c

1

z
Jc-a

1

z
�; z Ï H-¥, 0L

Cases with m � 1

Case 8m, n, p, q< = 81, 0, 0, 1<
07.34.03.0228.01

G0,1
1,0Hz È bL � ã-z zb

Case 8m, n, p, q< = 81, 0, 0, 2<
07.34.03.0229.01

G0,2
1,0Hz È b1, b2 L � zb1

0F
�

1H; b1 - b2 + 1; -zL
07.34.03.0230.01

G0,2
1,0Hz È b1, b2 L � z

1

2
Hb1+b2L Jb1-b2

I2 z N
07.34.03.0231.01

G0,2
1,0Jz Ë b, b - 1

2
N �

zb-
1

2

Π
 sinI2 z N
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07.34.03.0232.01

G0,2
1,0Jz Ë b, b + 1

2
N �

zb

Π
 cosI2 z N

07.34.03.0233.01

G0,2
1,0Jz Ë b, b - n - 1

3
N �

H-1Ln 3
6

2
zb

¶n 1

-z
3

KBiK32�3 -z
3 O - 3 AiK32�3 -z

3 OO
¶zn

�; n Î N

07.34.03.0234.01

G0,2
1,0Jz Ë b, b + n - 1

3
N �

3
6

2
zb+n H-zL-

1

3

¶n KBiK32�3 -z
3 O - 3 AiK32�3 -z

3 OO
¶zn

�; n Î N

07.34.03.0235.01

G0,2
1,0Jz Ë b, b - n + 1

3
N �

H-1Ln 3
6

2
zb

¶n K 3 AiK32�3 -z
3 O + BiK32�3 -z

3 OO
¶zn

�; n Î N

07.34.03.0236.01

G0,2
1,0Jz Ë b, b + n + 1

3
N �

3
6

2
zb+n -z

3

¶n 1

-z
3

K 3 AiK32�3 -z
3 O + BiK32�3 -z

3 OO
¶zn

�; n Î N

07.34.03.0237.01

G0,2
1,0Jz Ë b, b + 1

2
- nN � -

ä

Π
 ã-

Π ä n

2 zbH-zL-
n

2
1

-z
 sin

n Π

2
- 2 ä -z â

k=0

f 1

4
J2 ¢n-

1

2
¦-3Nv 2-4 k-2 H-zL-k J2 k + ¢n - 1

2
¦ + 1

2
N !

J¢n - 1

2
¦ - 3

2
- 2 kN ! GH2 k + 2L +

ä cos
n Π

2
- 2 ä -z â

k=0

f 1

4
J2 ¢n-

1

2
¦-1Nv 16-k H-zL-k GJ2 k + ¢n - 1

2
¦ + 1

2
N

H2 kL ! GJ¢n - 1

2
¦ + 1

2
- 2 kN �; n Î Z

Case 8m, n, p, q< = 81, 0, 0, 3<
07.34.03.0238.01

G0,3
1,0Hz È b1, b2, b3L � zb1

0F
�

2H; b1 - b2 + 1, b1 - b3 + 1; -zL
07.34.03.0239.01

G0,3
1,0Jz Ë a, a - 2

3
, a - 1

3
N �

za

2 3 Π H-zL2�3 ã-
3

2
-z

3

ã
9

2
 -z

3

- 2 cos
Π

3
-

3 3

2
-z

3

07.34.03.0240.01

G0,3
1,0Jz Ë a, a - 1

3
, a + 1

3
N �

za

2 3 Π -z
3

 ã-
3

2
-z

3

ã
9

2
 -z

3

- 2 cos
3 3

2
-z

3
+

Π

3

07.34.03.0241.01

G0,3
1,0Jz Ë a, a + 1

3
, a + 2

3
N �

za

2 3 Π
 ã-

3

2
-z

3

2 cos
3 3

2
-z

3
+ ã

9

2
-z

3

Case 8m, n, p, q< = 81, 0, 0, 4<
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07.34.03.0242.01

G0,4
1,0Hz È b1, b2, b3, b4L � zb1

0F
�

3H; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL
07.34.03.0243.01

G0,4
1,0Jz Ë b, c, c + 1

2
, 2 c - bN �

zc

Π
 I2 Hb-cLJ2 2 z

4 N J2 Hb-cLJ2 2 z
4 N

07.34.03.0244.01

G0,4
1,0Jz Ë b, b - 1

2
, b - 1

4
, b + 1

4
N �

zb-
1

2

2 Π3�2  sinJ2 2 z
4 N sinhJ2 2 z

4 N
07.34.03.0245.01

G0,4
1,0Jz Ë b, b + 1

4
, b + 1

2
, b + 3

4
N �

zb

2 Π3�2  cos J2 2 z
4 N coshJ2 2 z

4 N

Case 8m, n, p, q< = 81, 0, 1, 1<
07.34.03.0246.01

G1,1
1,0 z

a

b
�

zb ΘH1 -  z¤L
GHa - bL  H1 - zLa-b-1

07.34.03.0247.01

G1,1
1,0 x

a

b
�

xb ΘH1 - xL
GHa - bL  H1 - xLa-b-1

07.34.03.0248.01

G1,1
1,0 z

a

a - 1
� za-1 ΘH1 -  z¤L

07.34.03.0249.01

G1,1
1,0 x

a

a - 1
� xa-1 ΘH1 - xL

Case 8m, n, p, q< = 81, 0, 1, 2<
07.34.03.0250.01

G1,2
1,0 z

a1

b1, b2
�

zb1

GHa1 - b1L 1F
�

1H1 - a1 + b1; b1 - b2 + 1; zL
07.34.03.0251.01

G1,2
1,0 z

a

b, c
�

zb

GHa - cL  La-b-1
b-c HzL

07.34.03.0252.01

G1,2
1,0 z

a

b, b
�

zb

GHa - bL La-b-1HzL
07.34.03.0253.01

G1,2
1,0 z

a

b, a
� -

sinHHb - aL ΠL
Π

zb ãz
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Case 8m, n, p, q< = 81, 0, 1, 3<
07.34.03.0254.01

G1,3
1,0 z

a1

b1, b2, b3
�

zb1

GHa1 - b1L  1F
�

2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; zL
07.34.03.1082.01

G1,3
1,0 z

a

b, a - 1

2
, 2 a - b - 1

�
za-

1

2 sinHHa - bL ΠL
Π

 I
-a+b+

1

2

I z N2

07.34.03.0255.01

G1,3
1,0 z

a

a - 1

2
, b, a

�
1

Π GJa - b + 1

2
N  za-

1

2 0F1 ; a - b +
1

2
; z

07.34.03.0256.01

G1,3
1,0 z

a

a - 1

2
, b, a

�
za-

1

2

Π
0F

�
1 ; a - b +

1

2
; z

07.34.03.0257.01

G1,3
1,0 z

a

a - 1

2
, b, a

�
1

Π
 z

1

2
Ja+b-

1

2
N I

a-b-
1

2

I2 z N
07.34.03.0258.01

G1,3
1,0 z

a

a - 3

4
, a - 1, a - 1

4

�
1 - ä

Π
 za-1 C H1 + äL 2

Π
z

4

07.34.03.0259.01

G1,3
1,0 z

a

a - 3

4
, a - 1, a - 1

4

�
za-1

2 Π
 JerfJ 2 z

4 N + erfiJ 2 z
4 NN

07.34.03.0260.01

G1,3
1,0 z

a

a - 1

2
, a - 7

6
, a

�
z

a-
7

6

2 3
6

Π

K 3 Ai¢K32�3 z
3 O + Bi¢K32�3 z

3 OO
07.34.03.0261.01

G1,3
1,0 z

a

a - 1

2
, a - 1, a

�
za-1

Π3�2  sinhI2 z N
07.34.03.0262.01

G1,3
1,0 z

a

a - 1

2
, a - 5

6
, a

�
z

a-
5

6

2 3
3

Π

K 3 BiK32�3 z
3 O - 3 AiK32�3 z

3 OO
07.34.03.0263.01

G1,3
1,0 z

a

a - 1

2
, a - 1

6
, a

�
za-

1

2

2 3
3

Π

 K3 AiK32�3 z
3 O + 3 BiK32�3 z

3 OO
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07.34.03.0264.01

G1,3
1,0 z

a

a - 1

2
, a, a

�
za-

1

2

Π3�2  coshI2 z N
07.34.03.0265.01

G1,3
1,0 z

a

a - 1

2
, a, a + 1

6

�
za-

1

2

2 3
6

Π

KBi¢K32�3 z
3 O - 3 Ai¢K32�3 z

3 OO
07.34.03.0266.01

G1,3
1,0 z

a

a - 1

4
, a - 1, a - 3

4

� -
1 + ä

Π
 za-1 S H1 + äL 2

Π
z

4

07.34.03.0267.01

G1,3
1,0 z

a

a - 1

4
, a - 1, a - 3

4

�
za-1

2 Π
JerfiJ 2 z

4 N - erfJ 2 z
4 NN

Case 8m, n, p, q< = 81, 0, 2, 2<
07.34.03.0268.01

G2,2
1,0 z

a1, a2

b1, b2
�

1

GHa1 - b1L GHa2 - b1L  zb1
2F

�
1H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1; -zL ΘH1 -  z¤L

Case 8m, n, p, q< = 81, 0, 2, 3<
07.34.03.0269.01

G2,3
1,0 z

a1, a2

b1, b2, b3
�

1

GHa1 - b1L GHa2 - b1L  zb1
2F

�
2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL

Case 8m, n, p, q< = 81, 0, 3, 3<
07.34.03.0270.01

G3,3
1,0 z

a1, a2, a3

b1, b2, b3
�

ΘH1 -  z¤L
GHa1 - b1L GHa2 - b1L GHa3 - b1L  zb1

3F
�

2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; zL

Case 8m, n, p, q< = 81, 1, 1, 1<
07.34.03.0271.01

G1,1
1,1 z

a

b
� GH1 - a + bL zb Hz + 1La-b-1

Case 8m, n, p, q< = 81, 1, 1, 2<
07.34.03.0272.01

G1,2
1,1 z

a1

b1, b2
� GH1 - a1 + b1L zb1

1F
�

1H1 - a1 + b1; b1 - b2 + 1; -zL
07.34.03.0273.01

G1,2
1,1 z

a

b, c
� ã-z zb GHc - a + 1L Lc-a

b-cHzL
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07.34.03.0274.01

G1,2
1,1 z

a

a + n, b
�

H-1Ln

GHa - b + nL za+n
¶n Iã-z H-zLb-a GHa - b + n, 0, -zLM

¶zn
�; n Î N

07.34.03.0275.01

G1,2
1,1 z

a

b, a - 1
� za-1 GHb - a + 1, 0, zL

07.34.03.0276.01

G1,2
1,1 z

a

b, a - 1
� GHb - a + 1L za-1 QHb - a + 1, 0, zL

07.34.03.0277.01

G1,2
1,1 z

a

b, a - 1
� za-1 GHb - a + 1L - zb Ea-bHzL

07.34.03.0278.01

G1,2
1,1 z

a

b, b
� GHb - a + 1L ã-z zb Lb-aHzL

07.34.03.0279.01

G1,2
1,1 z

a

b, 2 a - b - 1
� ã-

z

2 Π za-
1

2 I
b-a+

1

2

K z

2
O

07.34.03.0280.01

G1,2
1,1 z

a

a, b
� ã-z H-zLb-a za QHa - b, 0, -zL

07.34.03.0281.01

G1,2
1,1 z

a

a, b
� H-1La-b zb ã-z - â

k=0

a-b-1 H-zLk

k !
�; a - b Î N+

07.34.03.0282.01

G1,2
1,1 z

a

a - 1

2
, a - 1

� Π za-1 erfI z N
07.34.03.0283.01

G1,2
1,1 z

a

a, a - 1
� -Hã-z - 1L za-1

07.34.03.0284.01

G1,2
1,1 z

a

a, a - 1

2

� ã-z za-
1

2 erfiI z N

Case 8m, n, p, q< = 81, 1, 1, 3<
07.34.03.0285.01

G1,3
1,1 z

a1

b1, b2, b3
� GH1 - a1 + b1L zb1

1F
�

2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL
07.34.03.0286.01

G1,3
1,1 z

a

b, c, a + 1
� z

b+c

2 JHb - aL Jb-cI2 z N - z Jb-c+1I2 z NN
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07.34.03.0287.01

G1,3
1,1 z

a

b, a - 3

2
, 2 a - b - 2

�
Π za-1

b - a + 1
 z J

b-a+
1

2

I z N2
+ 2 Ha - b - 1L J

b-a+
3

2

I z N J
b-a+

1

2

I z N + z J
b-a+

3

2

I z N2

07.34.03.0288.01

G1,3
1,1 z

a

b, a - 3

2
, 2 a - b - 1

� Π za-
1

2 J
b-a+

1

2

I z N2
- J

b-a-
1

2

I z N J
b-a+

3

2

I z N
07.34.03.0289.01

G1,3
1,1 z

a

b, a - 1

2
, 2 a - b - 2

�
Π za-

1

2

2 Hb - a + 1L J
b-a+

1

2

I z N2
+ J

b-a+
3

2

I z N2

07.34.03.0290.01

G1,3
1,1 z

a

b, a - 1

2
, 2 a - b - 1

� Π za-
1

2 J
b-a+

1

2

I z N2

07.34.03.0291.01

G1,3
1,1 z

a

b, a - 1

2
, 2 a - b

� Π za J
b-a-

1

2

I z N J
b-a+

1

2

I z N
07.34.03.0292.01

G1,3
1,1 z

a

b, a + 1

2
, 2 a - b - 2

�
Π

4 Ha - b - 1L  za-
1

2 H2 a - 2 b - 1L J
b-a+

1

2

I z N2
+ H2 b - 2 a + 3L J

b-a+
3

2

I z N2

07.34.03.0293.01

G1,3
1,1 z

a

b, a + 1

2
, 2 a - b - 1

� -
Π

2
 za-

1

2 J
b-a+

1

2

I z N H2 a - 2 b - 1L J
b-a+

1

2

I z N + 2 z J
b-a+

3

2

I z N
07.34.03.0294.01

G1,3
1,1 z

a

b, a + 1

2
, 2 a - b

�
1

2
Π za+

1

2 J
b-a-

1

2

I z N2
- J

b-a+
1

2

I z N2

07.34.03.0295.01

G1,3
1,1 z

a

b, a + 1

2
, 2 a - b + 1

� - Π za+
1

2 J
b-a-

1

2

I z N z J
b-a+

1

2

I z N + Ha - bL J
b-a-

1

2

I z N
07.34.03.0296.01

G1,3
1,1 z

a

a - 1

2
, b, 2 a - b - 3

� -
Π za-

3

2

4 Ha - b - 2L Ha - b - 1L  2 Ha - b - 1L z J
a-b-

3

2

I z N - 2 z J
a-b-

1

2

I z N J
b-a+

1

2

I z N +

2 I2 a2 - H4 b + 5L a + 2 b2 + 5 b + z + 3M J
a-b-

3

2

I z N - 2 Ha - b - 1L z J
a-b-

1

2

I z N J
b-a+

3

2

I z N
07.34.03.0297.01

G1,3
1,1 z

a

a - 1

2
, b, 2 a - b - 2

�
Π za-

1

2

2 Ha - b - 1L  J
a-b-

3

2

I z N J
b-a+

3

2

I z N - J
a-b-

1

2

I z N J
b-a+

1

2

I z N
07.34.03.0298.01

G1,3
1,1 z

a

a - 1

2
, b, 2 a - b - 1

� Π za-
1

2 J
a-b-

1

2

I z N J
b-a+

1

2

I z N
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07.34.03.0299.01

G1,3
1,1 z

a

a - 1

2
, b, 2 a - b

�
Π1

2
za J

a-b-
1

2

I z N J
b-a-

1

2

I z N - J
a-b+

1

2

I z N J
b-a+

1

2

I z N
07.34.03.0300.01

G1,3
1,1 z

a

a - 1

2
, b, 2 a - b + 1

�

1

4
Π za+

1

2 J
a-b+

3

2

I z N J
b-a+

1

2

I z N - 2 J
a-b+

1

2

I z N J
b-a-

1

2

I z N + J
a-b-

1

2

I z N J
b-a-

3

2

I z N
07.34.03.0301.01

G1,3
1,1 z

a

a, b, a - 1

2

� z
1

4
H2 a+2 b-1L H

a-b-
1

2

I2 z N
07.34.03.0302.01

G1,3
1,1 z

a

a + 1

2
, b, 2 a - b

�
Π

2
za+

1

2 J
a-b-

1

2

I z N J
b-a+

1

2

I z N + J
a-b+

1

2

I z N J
b-a-

1

2

I z N
07.34.03.0303.01

G1,3
1,1 z

a

a + 1

2
, b, 2 a - b + 1

�

Π

2
za+

1

2 z J
a-b-

1

2

I z N J
b-a-

1

2

I z N - J
a-b+

1

2

I z N z J
b-a+

1

2

I z N + 2 Ha - bL J
b-a-

1

2

I z N
07.34.03.0304.01

G1,3
1,1 z

a

a + 1

2
, b, 2 a - b + 2

�
1

4
Π za+1 J

a-b+
3

2

I z N z J
b-a+

1

2

I z N + 2 Ha - bL J
b-a-

1

2

I z N -

2 J
a-b+

1

2

I z N z J
b-a-

1

2

I z N + Ha - bL J
b-a-

3

2

I z N + z J
a-b-

1

2

I z N J
b-a-

3

2

I z N
07.34.03.0305.01

G1,3
1,1 z

a

a + 3

2
, b, 2 a - b + 1

�
Π

2
za+

1

2 z J
a-b-

1

2

I z N z J
b-a+

1

2

I z N + Ha - bL J
b-a-

1

2

I z N +

J
a-b+

1

2

I z N Hb - aL z J
b-a+

1

2

I z N + IH4 b - 1L a - 2 a2 - 2 b2 + b + zM J
b-a-

1

2

I z N
07.34.03.0306.01

G1,3
1,1 z

a

a - 1

2
, a - 1, a - 1

�
2 za-1

Π
 SiI2 z N

07.34.03.0307.01

G1,3
1,1 z

a

a, a - 3

4
, a - 1

4

�
2

Π
za-

3

4 sinI2 z N C
2 z

4

Π
- cosI2 z N S

2 z
4

Π

07.34.03.0308.01

G1,3
1,1 z

a

a, a - 1

4
, a + 1

4

�
2

Π
za-

1

4 cosI2 z N C
2 z

4

Π
+ sinI2 z N S

2 z
4

Π
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07.34.03.1083.01

G1,3
1,1 z

a

a - 3

4
, a - 1, a - 1

4

� 2 za-1 C
2 z

4

Π

07.34.03.1084.01

G1,3
1,1 z

a

a - 1

4
, a - 1, a - 3

4

� 2 za-1 S
2 z

4

Π

Case 8m, n, p, q< = 81, 1, 2, 1<
07.34.03.0309.01

G2,1
1,1 z

a1, a2

b1
� GH1 - a1 + b1L za1-1

1F
�

1 1 - a1 + b1; 1 - a1 + a2; -
1

z

07.34.03.0310.01

G2,1
1,1 z

a, c

b
� GHb - c + 1L ã

-
1

z za-1 Lb-c
c-a

1

z

07.34.03.0311.01

G2,1
1,1 z

a, c

a
� -

1

z

a-c

za-1 ã-1�z Q c - a, 0, -
1

z

07.34.03.0312.01

G2,1
1,1 z

a, c

a
� H-1Lc-a za ã

-
1

z - â
k=0

c-a-1 H-1Lk  z-k

k !
�; c - a Î N+

07.34.03.0313.01

G2,1
1,1 z

a, b + 1

b
� zb G b - a + 1, 0,

1

z

07.34.03.0314.01

G2,1
1,1 z

a, b + 1

b
� GHb - a + 1L zb Q b - a + 1, 0,

1

z

07.34.03.0315.01

G2,1
1,1 z

a, b + 1

b
� zb GHb - a + 1L - za-1 Ea-b

1

z

07.34.03.0316.01

G2,1
1,1 z

a, 2 b - a + 1

b
� Π zb-

1

2 ã
-

1

2 z  I
b-a+

1

2

1

2 z
�; z Ï H-¥, 0L

07.34.03.0317.01

G2,1
1,1 z

a, a

b
� GHb - a + 1L ã

-
1

z za-1 Lb-a

1

z

07.34.03.0318.01

G2,1
1,1 z

a, a + 1

2

a - 1

2

� Π za-
1

2 erf
1

z
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07.34.03.0319.01

G2,1
1,1 z

a, a + 1

2

a
� ã-1�z za-

1

2 erfi
1

z

07.34.03.0320.01

G2,1
1,1 z

a, a + 1

a
� -za ã

-
1

z - 1

Case 8m, n, p, q< = 81, 1, 2, 2<
07.34.03.0321.01

G2,2
1,1 z

a1, a2

b1, b2
� GH1 - a1 + b1L

ΘH z¤ - 1L
GHa1 - b2L za1-1 2F

�
1 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2;

1

z
+

ΘH1 -  z¤L
GHa2 - b1L  zb1  2F

�
1H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1; zL

07.34.03.0322.01

G2,2
1,1 z

a, c

b, c
�

zb GHb - a + 1L
Π

 IsinHHc - bL ΠL ΘH1 -  z¤L H1 - zLa-b-1 + Hz - 1La-b-1 sinHHa - cL ΠL ΘH z¤ - 1LM
07.34.03.0323.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L
GHc - a + 1L GHc - bL  zb Hz + 1La-b-1

2F1

b - a + 1

2
,

b - a

2
+ 1; c - a + 1;

4 z

Hz + 1L2
�; z Ï H-1, 0L

07.34.03.0324.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L HH1 - zL sgnH1 -  z¤LL2 c-2 b-1

GHc - a + 1L GHc - bL zb Hz + 1La+b-2 c
2F1 c -

a + b

2
, c +

1 - a - b

2
; c - a + 1;

4 z

Hz + 1L2
�; z Ï H-1, 0L

07.34.03.0325.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L HH1 - zL sgnH1 -  z¤LLa-b-2

GHc - a + 1L GHc - bL  zb Hz + 1L 2F1

b - a

2
+ 1,

1 - a - b

2
+ c; c - a + 1; -

4 z

Hz - 1L2
�; z Ï H-1, 0L

07.34.03.0326.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L HH1 - zL sgnH1 -  z¤LLa-b-1

GHc - a + 1L GHc - bL zb
2F1

1 + b - a

2
, c -

a + b

2
; c - a + 1; -

4 z

Hz - 1L2
�; z Ï H-1, 0L

07.34.03.0327.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L
GHc - a + 1L GHc - bL  zb I z + 1N2 Ha-b-1L

2F1 b - a + 1, c - a +
1

2
; 2 c - 2 a + 1;

4 z

I z + 1N2
�; z Ï H-1, 0L
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07.34.03.0328.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L
GHc - a + 1L GHc - bL JI1 - z N sgnH1 -  z¤LN-2 Ha+b-2 cL

HH1 - zL sgnH1 -  z¤LL2 a-2 c-1 zb
2F1 2 c - a - b, c - a +

1

2
; 2 c - 2 a + 1;

4 z

I z + 1N2
�; z Ï H-1, 0L

07.34.03.0329.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L JI1 - z N sgnH1 -  z¤LN2 Ha-b-1L

GHc - a + 1L GHc - bL  zb
2F1 b - a + 1, c - a +

1

2
; 2 c - 2 a + 1; -

4 z

I z - 1N2
�; z Ï H-1, 0L

07.34.03.0330.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L HH1 - zL sgnH1 -  z¤LL2 a-2 c-1

GHc - a + 1L GHc - bL
I z + 1N2 H2 c-a-bL

zb
2F1 2 c - a - b, c - a +

1

2
; 2 c - 2 a + 1; -

4 z

I z - 1N2
�; z Ï H-1, 0L

07.34.03.0331.01

G2,2
1,1 z

a, c

b, a + b - c
�

GHb - a + 1L HH1 - zL sgnH1 -  z¤LLc-b-1

GHc - bL zb+
a-c

2 Pc-b-1
a-c

1 + z

H1 - zL sgnH1 -  z¤L �; z Ï H-1, 0L
07.34.03.0332.01

G2,2
1,1 z

a, c

b, a + b - c
�

ãä Π Jc-b-
1

2
N HH1 - zL sgnH1 -  z¤LLc-b-

1

2

Π GHc - bL  zb+
1

4
H2 a-2 c-1L

Q
c-a-

1

2

b-c+
1

2
z + 1

2 z
�; z Ï H-1, 0L

07.34.03.0333.01

G2,2
1,1 x

a, a+b

2

b, a+b

2

�
GHb - a + 1L

Π
 sin 

Π Ha - bL
2

xb  1 - x¤a-b-1 �; x > 0

07.34.03.0334.01

G2,2
1,1 z

a, a+b

2

b, a+b

2

�
GHb - a + 1L

Π
sin

Π Ha - bL
2

zb HH1 - zL sgnH1 -  z¤LLa-b-1

07.34.03.0335.01

G2,2
1,1 z

a, 1

2
Ha + b + 1L

b, 1

2
Ha + b + 1L � cos

Ha - bL Π

2
 

GHb - a + 1L
Π

 zb sgnH1 -  z¤L HH1 - zL sgnH1 -  z¤LLa-b-1

07.34.03.0336.01

G2,2
1,1 z

a, b

a, b
�

za sinHHa - bL ΠL
Π Hz - 1L
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07.34.03.0337.01

G2,2
1,1 z

a, 2 a - b - 1

2

a - 1

2
, b

�
2b-a+

1

2 Π HH1 - zL sgnH1 -  z¤LLa-b-
1

2

z + 1 GHa - bL  z
1

2
Ja+b-

1

2
N P

-
1

4

b-a+
1

2
z2 - 6 z + 1

Hz + 1L2
�; z Ï H-¥, 0L

07.34.03.0338.01

G2,2
1,1 z

a, a - 1

2

b, b + 1

2

�
zb GHb - a + 1L HH1 - zL sgnH1 -  z¤LLa-b-1

Π GJa - b - 1

2
N cosh Hb - a + 1L tanh-1

2 z

z + 1
�; z Ï H-1, 0L

07.34.03.0339.01

G2,2
1,1 z

a, a - 1

2

b, b + 1

2

�
22 a-2 b-3 cscHHa - bL ΠL

GH2 a - 2 b - 1L  zb KI1 + z N2 Ha-b-1L
+ JI1 - z N sgnH1 -  z¤LN2 Ha-b-1LO

07.34.03.0340.01

G2,2
1,1 z

a, a + 1

2

b, b - 1

2

�
GHb - aL

Π GJa - b + 1

2
N zb-

1

2 HsgnH1 -  z¤L H1 - zLLa-b sinh Hb - aL tanh-1
2 z

z + 1
�; z Ï H-1, 0L

07.34.03.0341.01

G2,2
1,1 z

a, a

a - 1

2
, a - 1

2

�
2

Π I z + 1N za-
1

2 K
4 z

I z + 1N2
�; z Ï H-1, 0L

07.34.03.0342.01

G2,2
1,1 z

a, a

a - 1

2
, a - 1

2

�
2 sgnH1 -  z¤L
Π I1 - z N  za-

1

2 K -
4 z

I z - 1N2
�; z Ï H-1, 0L

07.34.03.0343.01

G2,2
1,1 z

a, a + 1

2

a, a - 1

2

�
1

Π
 za-

1

2  log
z + 1

sgnH1 -  z¤L I1 - z N �; z Ï H-1, 0L

Case 8m, n, p, q< = 81, 1, 2, 3<
07.34.03.0344.01

G2,3
1,1 z

a1, a2

b1, b2, b3
�

GH1 - a1 + b1L
GHa2 - b1L zb1

2F
�

2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; zL
07.34.03.0345.01

G2,3
1,1 z

a, b

a, b, c
�

sinHΠ Hb - aLL
Π

ãz zc QHa - c, 0, zL
07.34.03.0346.01

G2,3
1,1 z

a, b

a, b, a - n
�

sinHHb - aL ΠL
Π

ãz - â
k=0

n-1 zk

k !
za-n �; n Î N

07.34.03.0347.01

G2,3
1,1 z

a, b

a, b, a - 1
�

sinHHb - aL ΠL
Π

 Hãz - 1L za-1
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07.34.03.0348.01

G2,3
1,1 z

a, a - 1

2

b, 2 a - b - 1, a - 1

2

� -
cosHHb - aL ΠL

Π
za-

1

2 ãz�2 I
b-a+

1

2

K z

2
O

07.34.03.1085.01

G2,3
1,1 z

a, a - 1

2

a, a - 1, a - 1

2

� -
2

Π
 ãz�2 za-1 sinhK z

2
O

Case 8m, n, p, q< = 81, 1, 2, 4<
07.34.03.0349.01

G2,4
1,1 z

a1, a2

b1, b2, b3, b4
�

GHb1 - a1 + 1L
GHa2 - b1L zb1

2F
�

3Hb1 - a1 + 1, b1 - a2 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL
07.34.03.0350.01

G2,4
1,1 z

a, b

a, b, a - 1

2
, 2 b - a - 1

2

�
sinHHb - aL ΠL

Π
 zb-

1

2 L2 a-2 bI2 z N
07.34.03.0351.01

G2,4
1,1 z

a, a

b, a, a - 1

2
, 2 a - b - 1

�
sinHHa - bL ΠL

Π
 za-

1

2 I
b-a+

1

2

I z N2

07.34.03.0352.01

G2,4
1,1 z

a, a + 1

2

b, a - 1

2
, a + 1

2
, 2 a - b

�
cosHHa - bL ΠL

Π
za I

b-a-
1

2

I z N I
b-a+

1

2

I z N
07.34.03.0353.01

G2,4
1,1 z

a, a

a - 1

2
, b, a, 2 a - b - 1

�
za-

1

2

Π
I
a-b-

1

2

I z N I
b-a+

1

2

I z N
07.34.03.0354.01

G2,4
1,1 z

a, a - 1

a - 1

2
, a - 1, a - 1, a - 1

� -
2 za-1

Π3�2 ShiI2 z N

Case 8m, n, p, q< = 81, 1, 4, 2<
07.34.03.0355.01

G4,2
1,1 z

a1, a2, a3, a4

b1, b2
�

za1-1 GHb1 - a1 + 1L
GHa1 - b2L  2F

�
3 b1 - a1 + 1, b2 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1;

1

z

07.34.03.0356.01

G4,2
1,1 z

a, b - 1

2
, b + 1

2
, 2 b - a

b, b - 1

2

�
cosHHa - bL ΠL

Π
 zb-1 I

b-a-
1

2

1

z
I
b-a+

1

2

1

z

07.34.03.0357.01

G4,2
1,1 z

a, b, b + 1

2
, 2 b - a + 1

b, b
�

sinHHa - bL ΠL
Π

zb-
1

2 I
b-a+

1

2

1

z

2
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07.34.03.0358.01

G4,2
1,1 z

a, b, a + 1

2
, 2 b - a + 1

2

a, b
�

sinHHa - bL ΠL
Π

zb-
1

2 L2 b-2 a

2

z

07.34.03.0359.01

G4,2
1,1 z

a, c, a - 1

2
, 2 a - c

a - 1

2
, a - 1

2

�
za-1

Π
Ia-c

1

z
Ic-a

1

z

07.34.03.0360.01

G4,2
1,1 z

a, a + 1

2
, a + 1

2
, a + 1

2

a - 1

2
, a + 1

2

� -
2 za-

1

2

Π3�2  Shi
2

z

Case 8m, n, p, q< = 81, 1, 3, 1<
07.34.03.0361.01

G3,1
1,1 z

a1, a2, a2

b1
� GH1 - a1 + b1L za1-1

1F
�

2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a2; -
1

z

07.34.03.0362.01

G3,1
1,1 z

a, c, b - 1

b
� -z

1

2
Ha+c-3L Ha - bL z Jc-a

2

z
+ Jc-a+1

2

z
�; z Ï H-¥, 0L

07.34.03.0363.01

G3,1
1,1 z

a, c, a + 1

2

a
� z

1

4
H2 a+2 c-3L H

c-a-
1

2

2

z

07.34.03.0364.01

G3,1
1,1 z

a, c, 2 a - c - 2

a - 1

2

�
Π

4
 za-2 Ja-c-2

1

z
Jc-a

1

z
- 2 Ja-c-1

1

z
Jc-a+1

1

z
+ Ja-c

1

z
Jc-a+2

1

z

07.34.03.0365.01

G3,1
1,1 z

a, c, 2 a - c - 1

a - 1

2

�
Π

2
za-

3

2 Ja-c-1

1

z
Jc-a

1

z
- Ja-c

1

z
Jc-a+1

1

z

07.34.03.0366.01

G3,1
1,1 z

a, c, 2 a - c - 1

a + 1

2

�

Π

4
za-2 Ja-c-1

1

z
Jc-a-1

1

z
+ H2 a - 2 c + 1L z Jc-a

1

z
+ Ja-c+1

1

z
Jc-a+1

1

z
-

Ja-c

1

z
2 Jc-a

1

z
+ H2 a - 2 c + 1L z Jc-a+1

1

z

07.34.03.0367.01

G3,1
1,1 z

a, c, 2 a - c

a - 1

2

� Π za-1 Ja-c

1

z
Jc-a

1

z

http://functions.wolfram.com 39



07.34.03.0368.01

G3,1
1,1 z

a, c, 2 a - c

a + 1

2

�
Π

2
za-

3

2 Ja-c

1

z
Jc-a-1

1

z
+ H2 a - 2 c + 1L z Jc-a

1

z
- Ja-c+1

1

z
Jc-a

1

z

07.34.03.0369.01

G3,1
1,1 z

a, c, 2 a - c + 1

a - 1

2

�
Π za-1

2 a - 2 c + 1
 Ja-c

1

z
Jc-a

1

z
- Ja-c+1

1

z
Jc-a-1

1

z

07.34.03.0370.01

G3,1
1,1 z

a, c, 2 a - c + 1

a + 1

2

�
Π

2
za-1 Ja-c+1

1

z
Jc-a-1

1

z
+ Ja-c

1

z
Jc-a

1

z

07.34.03.0371.01

G3,1
1,1 z

a, c, 2 a - c + 2

a - 1

2

� -
Π za-1

4 Jc - a - 3

2
N Jc - a - 1

2
N  

Ja-c+1

1

z
2 II2 a2 + H3 - 4 cL a + 2 c2 - 3 c + 1M z + 1M Jc-a-1

1

z
+ H2 a - 2 c + 1L z Jc-a

1

z
-

Ja-c

1

z
H2 a - 2 c + 1L z Jc-a-1

1

z
+ 2 Jc-a

1

z

07.34.03.0372.01

G3,1
1,1 z

a, c, 2 a - c + 2

a + 3

2

�
Π

2
za

1

z
 c - a -

3

2
Ja-c+1

1

z
+

1

z
 Ja-c+2

1

z
Jc-a-2

1

z
-

1

2 z
 2 II2 a2 + H5 - 4 cL a + 2 c2 - 5 c + 3M z - 1M Ja-c+1

1

z
+ H-2 a + 2 c - 3L z Ja-c+2

1

z
Jc-a-1

1

z

07.34.03.0373.01

G3,1
1,1 z

a, b - 1

2
, 2 b - a - 1

b
� - Π zb-2 J

b-a-
1

2

1

z
J

b-a+
1

2

1

z
+ Ha - bL z J

b-a-
1

2

1

z

07.34.03.0374.01

G3,1
1,1 z

a, b - 1

2
, 2 b - a

b
�

Π

2
 zb-

3

2 J
b-a-

1

2

1

z

2

- J
b-a+

1

2

1

z

2

07.34.03.0375.01

G3,1
1,1 z

a, b - 1

2
, 2 b - a + 1

b
�

Π

2
 zb-1 J

b-a+
1

2

1

z
H2 b - 2 a + 1L z J

b-a+
1

2

1

z
- 2 J

b-a+
3

2

1

z

07.34.03.0376.01

G3,1
1,1 z

a, b - 1

2
, 2 b - a + 2

b
�

Π zb-
1

2

4 Ha - b - 1L  H2 a - 2 b - 1L J
b-a+

1

2

1

z

2

+ H2 b - 2 a + 3L J
b-a+

3

2

1

z

2

07.34.03.0377.01

G3,1
1,1 z

a, b + 1

2
, 2 b - a

b
� Π zb-1 J

b-a-
1

2

1

z
J

b-a+
1

2

1

z
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07.34.03.0378.01

G3,1
1,1 z

a, 2 b - a + 1, b + 1

2

b
� Π zb-

1

2 J
b-a+

1

2

1

z

2

07.34.03.0379.01

G3,1
1,1 z

a, b + 1

2
, 2 b - a + 2

b
�

Π zb-
1

2

2 Hb - a + 1L J
b-a+

1

2

1

z

2

+ J
b-a+

3

2

1

z

2

07.34.03.0380.01

G3,1
1,1 z

a, b + 3

2
, 2 b - a + 1

b
� Π zb-

1

2 J
b-a+

1

2

1

z

2

- J
b-a-

1

2

1

z
J

b-a+
3

2

1

z

07.34.03.0381.01

G3,1
1,1 z

a, b + 3

2
, 2 b - a + 2

b
�

Π zb-
1

2

b - a + 1
 J

b-a+
1

2

1

z

2

+ 2 Ha - b - 1L z J
b-a+

3

2

1

z
J

b-a+
1

2

1

z
+ J

b-a+
3

2

1

z

2

07.34.03.0382.01

G3,1
1,1 z

a, a - 1

4
, a + 1

4

a
�

2

Π
za-

3

4 cos
2

z
C

2

Π z
4

+ sin
2

z
 S

2

Π z
4

07.34.03.0383.01

G3,1
1,1 z

a, a + 1

4
, a + 3

4

a
�

2

Π
za-

1

4 sin
2

z
 C 

2

Π z
4

- cos
2

z
S

2

Π z
4

07.34.03.0384.01

G3,1
1,1 z

a, a + 1

2
, a + 1

2

a - 1

2

�
2 za-

1

2

Π
 Si

2

z

Case 8m, n, p, q< = 81, 1, 3, 2<
07.34.03.0385.01

G3,2
1,1 z

a1, a2, a2

b1, b2
�

GH1 - a1 + b1L
GHa1 - b2L  za1-1

2F
�

2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a2;
1

z

07.34.03.0386.01

G3,2
1,1 z

a, b, c

a, b
�

sinHΠ Ha - bLL
Π

ã1�z zc-1 Q c - a, 0,
1

z

07.34.03.0387.01

G3,2
1,1 z

a, b + 1

2
, 2 b - a + 1

b, b + 1

2

� -
cosHHb - aL ΠL

Π
zb-

1

2 ã
1

2 z I
b-a+

1

2

1

2 z

07.34.03.0388.01

G3,2
1,1 z

a, a + n, b

a, b
�

sinHHa - bL ΠL
Π

ã1�z - â
k=0

n-1 z-k

k !
za+n-1 �; n Î N
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07.34.03.0389.01

G3,2
1,1 z

a, a + 1, b

a, b
�

sinHHa - bL ΠL
Π

Iã1�z - 1M za

Case 8m, n, p, q< = 81, 1, 3, 3<
07.34.03.0390.01

G3,3
1,1 z

a1, a2, a3

b1, b2, b3
�

GH1 - a1 + b1L 
ΘH1 -  z¤L

GHa2 - b1L GHa3 - b1L zb1
3F

�
2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL +

ΘH z¤ - 1L
GHa1 - b2L GHa1 - b3L  za1-1 3F

�
2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3; -

1

z

Case 8m, n, p, q< = 81, 2, 2, 1<
07.34.03.0391.01

G2,1
1,2 z

a1, a2

b1
� GHa1 - a2L GHb1 - a1 + 1L za1-1 1F1 b1 - a1 + 1; -a1 + a2 + 1;

1

z
+

GHa2 - a1L GHb1 - a2 + 1L za2-1
1F1 b1 - a2 + 1; a1 - a2 + 1;

1

z
�; a2 - a1 Ï Z

07.34.03.0392.01

G2,1
1,2 z

a1, a2

b1
� GH1 - a1 + b1L GH1 - a2 + b1L za1-1 U 1 - a1 + b1, 1 - a1 + a2,

1

z
�; z Ï H-1, 0L

07.34.03.0393.01

G2,1
1,2 z

a, 2 b - a

b
�

Π cscHHa - bL ΠL
2

zb-
3

2 ã
1

2 z K
b-a-

1

2

1

2 z
- K

b-a+
1

2

1

2 z
�; z Ï H-¥, 0L

07.34.03.0394.01

G2,1
1,2 z

a, 2 b - a + 1

b
� Π cscHHa - bL ΠL zb-

1

2 ã
1

2 z K
b-a+

1

2

1

2 z

07.34.03.0395.01

G2,1
1,2 z

a, 2 b - a + 2

b
�

Π cscHHa - bL ΠL
2 Ha - b - 1L  zb-

1

2 ã
1

2 z K
a-b-

1

2

1

2 z
+ K

a-b-
3

2

1

2 z
�; z Ï H-¥, 0L

07.34.03.0396.01

G2,1
1,2 z

a, b

b
� GHb - a + 1L za-1 ã1�z G a - b,

1

z

07.34.03.0397.01

G2,1
1,2 z

a, b

b
� GHb - a + 1L zb-1 ã1�z Eb-a+1

1

z

07.34.03.0398.01

G1,2
2,1 z

a

a, a
� -ãz za EiH-zL +

1

2
log -

1

z
- logH-zL + logHzL �; z Ï H-¥, 0L
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07.34.03.0399.01

G2,1
1,2 z

a, a + 1

2

a
� Π za-

1

2 ã1�z erfc
1

z

Case 8m, n, p, q< = 81, 2, 2, 2<
07.34.03.0400.01

G2,2
1,2 z

a1, a2

b1, b2
� zb1 GH1 - a1 + b1L GH1 - a2 + b1L 2F

�
1H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1; -zL

07.34.03.0401.01

G2,2
1,2 z

a1, a2

b1, b2
�

Π cscHΠ Ha1 - b1LL GHb1 - a2 + 1L
GHa1 - b2L  zb1 Pa1-b1-1

Hb1-b2 ,b1+b2-a1-a2+1LH2 z + 1L
07.34.03.0402.01

G2,2
1,2 z

a, c

b, d
� GHb - c + 1L GHd - a + 1L zb Hz + 1La-b+c-d-1 Pd-a

Hb-d,a-b+c-d-1LH2 z + 1L
07.34.03.0403.01

G2,2
1,2 z

a, c

b, d
� G Hd - c + 1L GHb - a + 1L zb Hz + 1La-b-1 Pd-c

Hb-d,c-aL 1 - z

1 + z
�; z Ï H-¥, -1L

07.34.03.0404.01

G2,2
1,2 z

a, c

b, a - 1
� GHb - c + 1L H-zLa-b-1 zb B-zHb - a + 1, c - bL

07.34.03.0405.01

G2,2
1,2 z

a, c

b, a - 1
�

Π cscHHc - bL ΠL GHb - a + 1L
GHc - a + 1L  H-zLa-b-1 zb I-zHb - a + 1, c - bL

07.34.03.0406.01

G2,2
1,2 z

a, c

b, 2 a - b - 1
� Π GHb - c + 1L za-

1

2 Hz + 1L 1

4
H2 c-2 a-1L

P
c-a-

1

2

a-b-
1

2
z + 2

2 z + 1
�; ReHzL ³ 0

07.34.03.0407.01

G2,2
1,2 z

a, c

b, 2 a - b - 1
�

2 ãä Ha-cL Π GHb - c + 1L
GHb + c - 2 a + 1L za-1 Hz + 1L c-a

2 Qb-a
c-a

z + 2

z
�; z Ï H-1, 0L

07.34.03.0408.01

G2,2
1,2 z

a, c

b, 2 a - b - 1
� 2 ãä Hc-aL Π za-1 Hz + 1L c-a

2 Qb-a
a-c

z + 2

z
�; z Ï H-1, 0L

07.34.03.0409.01

G2,2
1,2 z

a, c

b, 2 a - b - 1
� GH2 a - b - cL GHb - a + 1L zb Hz + 1L c-b-1

2 C2 a-b-c-1
b-a+1

z + 2

2 z + 1

07.34.03.0410.01

G2,2
1,2 z

a, c

b, b - a + c
� zb+

c-a

2 Hz + 1La-b-1 GHb - a + 1L GHb - c + 1L Pa-b-1
c-a

1 - z

1 + z
�; z Ï H-¥, -1L

07.34.03.0411.01

G2,2
1,2 z

a, c

b, -a + b + c
� Ha - c + 1Lb+c-2 a GHb + c - 2 a + 1L GH2 a - 2 c + 1L zb Hz + 1Lc-b-1 Cb+c-2 a

a-c+
1

2
1 - z

1 + z
�; z Ï H-¥, -1L

http://functions.wolfram.com 43



07.34.03.0412.01

G2,2
1,2 z

a, c

b, a - b + c - 3

2

� 22 b-a-c+
3

2 GHb - a + 1L GHb - c + 1L z
1

4
H2 a+2 c-3L

P
a-c-

1

2

a-2 b+c-
3

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0413.01

G2,2
1,2 z

a, c

b, a - b + c - 3

2

�
2c-a+1 ãä Hc-aL Π GHb - a + 1L

GJb - c + 3

2
N  z

a+c

2
-1

Q2 b-a-c+1
a-c 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0414.01

G2,2
1,2 z

a, c

b, a - b + c - 1

2

�
22 b-a-c+

1

2 GHb - a + 1L GHb - c + 1L
z + 1

 z
1

4
H2 a+2 c-1L

P
c-a-

1

2

a-2 b+c-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0415.01

G2,2
1,2 z

a, c

b, a - b + c - 1

2

�
2c-a+1 ãä Hc-aL Π GHb - a + 1L

GJb - c + 1

2
N z + 1

z
a+c-1

2  Q2 b-a-c

a-c

 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0416.01

G2,2
1,2 z

a, c

b, a+c-1

2

� 22 b-a-c+1 Π cscHHa - bL ΠL G 1 + b -
a + c

2
zb Ca-b-1

1+b-
a+c

2 H2 z + 1L
07.34.03.0417.01

G2,2
1,2 z

a, c

b, a+c-1

2

� z
a+2 b+c-1

4 Hz + 1L a-2 b+c-1

4 GHb - a + 1L GHb - c + 1L P c-a-1

2

a+c-1

2
-bH2 z + 1L �; z Ï H-1, 0L

07.34.03.0418.01

G2,2
1,2 z

a, c

b, a+c-1

2

�
ã

Π ä

2
 Hc-aL GHb - a + 1L

Π
 z

1

4
Ha+2 b+c-2L Hz + 1L 1

4
Ha-2 b+c-2L

Q
b-

a+c

2

a-c

2
2 z + 1

2 z z + 1
�; ReHzL ³ 0

07.34.03.0419.01

G2,2
1,2 z

a, 2 b - a + 1

b, c
� Π z

b+c

2 Hz + 1L b-c

2 cscHHa - bL ΠL Pa-b-1
c-b H2 z + 1L �; z Ï H-1, 0L

07.34.03.0420.01

Π H-zL c-b

2 zb H1 + zL b-c

2 cscHHa - bL ΠL Pa-b-1
c-b H2 z + 1L

07.34.03.0421.01

G2,2
1,2 z

2 b - a + 1, a

b, c
�

ãä Jb-a+
1

2
N Π Π cscHHa - bL ΠL

GHa - cL  z
1

4
H2 b+2 c-1L Hz + 1L 1

4
H2 b-2 c-1L

Q
b-c-

1

2

a-b-
1

2
2 z + 1

2 z z + 1
�; ReHzL ³ 0

07.34.03.0422.01

G2,2
1,2 z

a, 2 b - a + 1

b, c
�

Π cscHHa - bL ΠL GH2 b - 2 c + 1L GHa - 2 b + cL
GHa - cL GHb - c + 1L zb Hz + 1Lb-c Ca-2 b+c-1

b-c+
1

2 H2 z + 1L
07.34.03.0423.01

G2,2
1,2 z

a, a + 1

2

b, c
� 22 a-b-c Π GH2 b - 2 a + 1L z

b+c

2 Hz + 1La-
b+c+1

2 P2 a-b-c-1
c-b

1

z + 1

07.34.03.0424.01

G2,2
1,2 z

a, a + 1

2

b, c
� 4a-c G b - c +

1

2
GH2 c - 2 a + 1L zb Hz + 1La-b-

1

2 C2 c-2 a

b-c+
1

2
1

z + 1
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07.34.03.0425.01

G2,2
1,2 z

a, a

b, b
� Hb - aL !2 zb Hz + 1La-b-1 Pb-a

1 - z

1 + z

07.34.03.0426.01

G2,2
1,2 z

a, a + 1

2

b, b - 1

2

� -22 a-2 b+1 GH2 b - 2 aL Hz + 1La-b zb-
1

2 sinJ2 Ha - bL tan-1I z NN
07.34.03.0427.01

G2,2
1,2 z

a, a + 1

2

b, b - 1

2

� 4a-b+1 GH2 b - 2 aL zb Hz + 1La-b-1 Ub-a-1

1 - z

1 + z
�; z Ï H-¥, -1L

07.34.03.0428.01

G2,2
1,2 z

a, a + 1

2

b, b - 1

2

� 22 a-2 b+1 GH2 b - 2 aL zb Hz + 1La-b-
1

2 U2 b-2 a-1

1

z + 1

07.34.03.0429.01

G2,2
1,2 z

a, a + 1

2

b, b
� 4a-b Π H2 b - 2 aL ! zb Hz + 1La-b-

1

2 P2 b-2 a

1

z + 1

07.34.03.0430.01

G2,2
1,2 z

a, a + 1

2

b, b + 1

2

� 22 a-2 b GH2 b - 2 a + 1L Hz + 1La-b-
1

2 zb cosJH2 a - 2 b - 1L tan-1I z NN
07.34.03.0431.01

G2,2
1,2 z

a, a + 1

2

b, b + 1

2

� 4a-b H2 b - 2 aL ! zb Hz + 1La-b-
1

2 T
b-a+

1

2

1 - z

1 + z

07.34.03.0432.01

G2,2
1,2 z

a, a + 1

2

b, b + 1

2

� 4a-b zb Hz + 1La-b-
1

2 T2 b-2 a+1

1

z + 1

07.34.03.0433.01

G2,2
1,2 z

a, a + 1

2

b, 2 a - b - 1
�

2 Π

2 b - 2 a + 1
 zb I z + 1 + 1N2 a-2 b-1

07.34.03.0434.01

G2,2
1,2 z

a, a + 1

2

b, 2 a - b - 1
�

2 Π

2 b - 2 a + 1
z2 a-b-1 I z + 1 - 1N2 b-2 a+1

07.34.03.0435.01

G2,2
1,2 z

a, a + 1

2

b, 2 a - b
�

Π

z + 1
 zb I z + 1 + 1N2 Ha-bL

07.34.03.0436.01

G2,2
1,2 z

a, a + 1

2

b, 2 a - b
�

Π z2 a-b I z + 1 - 1N2 b-2 a

z + 1
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07.34.03.0437.01

G2,2
1,2 z

a, 2 b - a

b, b - 1

2

�
Π cscHHa - bL ΠL

z + 1
 zb-

1

2 sinhJ2 Ha - bL sinh-1I z NN
07.34.03.0438.01

G2,2
1,2 z

a, 2 b - a

b, b - 1

2

� 2 Π cscHΠ Ha - bLL zb Ua-b-1H2 z + 1L
07.34.03.0439.01

G2,2
1,2 z

a, 2 b - a + 1

b, b - 1

2

�
2 Π cscHHa - bL ΠL

2 a - 2 b - 1
zb-

1

2 sinhJH2 a - 2 b - 1L sinh-1I z NN
07.34.03.0440.01

G2,2
1,2 z

a, 2 b - a + 1

b, b
� Π cscHHa - bL ΠL zb Pa-b-1H2 z + 1L

07.34.03.0441.01

G2,2
1,2 z

a, 2 b - a + 1

b, b + 1

2

�
Π cscHHa - bL ΠL zb

z + 1
 coshJH2 b - 2 a + 1L sinh-1I z NN

07.34.03.0442.01

G2,2
1,2 z

a, 2 b - a + 2

b, b + 1

2

�
Π cscHΠ Ha - bLL

a - b - 1
 zb coshJ2 Ha - b - 1L sinh-1I z NN

07.34.03.0443.01

G2,2
1,2 z

a, 2 b - a + 2

b, b + 1

2

�
Π cscHΠ Ha - bLL zb

2
 Ca-b-1

H0L H2 z + 1L
07.34.03.0444.01

G2,2
1,2 z

a, 2 b - a + 2

b, b + 1

2

�
Π cscHΠ Ha - bLL zb

a - b - 1
 Ta-b-1H2 z + 1L

07.34.03.0445.01

G2,2
1,2 z

a, b

b, b - 1
� GHb - aL zb Hz + 1L a-b-1

2 Ub-a-1

z + 2

2 z + 1

07.34.03.0446.01

G2,2
1,2 z

a, b

b, b - 1
� GHb - aL zb Hz + 1L a-b

2
-1 Hz + 2L U b-a

2
-1

z2 + 2 z + 2

2 z + 2
�; z Ï H-¥, -1L

07.34.03.0447.01

G2,2
1,2 z

a, b + 1

2

b, b
� Π zb Hz + 1L a-b-1

2 Hb - aL ! Pb-a

z + 2

2 z + 1

07.34.03.0448.01

G2,2
1,2 z

a, 3 a - 2 b - 3

2

b, 4 a - 3 b - 3
�

26 b-6 a+5 GHb - a + 1L GJ3 b - 3 a + 5

2
N

GH4 b - 4 a + 4L  zb Hz + 4L3 a-3 b-
5

2 2F1 b - a +
5

6
, b - a +

7

6
; 2 b - 2 a +

5

2
;

27 z2

Hz + 4L3
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07.34.03.0449.01

G2,2
1,2 z

a, 3 a - 2 b - 1

2

b, b - 1

2

�
2 33 b-3 a+

1

2 GHb - a + 1L GJ3 b - 3 a + 3

2
N

Π

H3 - zL3 a-3 b-
5

2 zb Hz + 9L 2F1 b - a +
5

6
, b - a +

7

6
;

3

2
;

z Hz + 9L2

Hz - 3L3
�;  z¤ < 1 Þ ReHzL > 0

07.34.03.0450.01

G2,2
1,2 z

a, 4 b - 3 a + 1

b, b - 1

2

�
2 33 a-3 b-1 GH3 a - 3 bL GHb - a + 1L

Π
zb

H4 z + 3L-3 a+3 b-1 H8 z + 9L 2F1 a - b +
1

3
, a - b +

2

3
;

3

2
;

z H8 z + 9L2

H4 z + 3L3
�;  z¤ < 1 Þ ReHzL ³ 0

07.34.03.0451.01

G2,2
1,2 z

a, 4 b - 3 a + 3

b, b + 1

2

�
GH3 a - 3 b - 2L GHb - a + 1L

Π
 zb Hz + 1Lb-a+

2

3
2F1 a - b -

2

3
, b - a +

5

6
;

1

2
; -

z H8 z + 9L2

27 Hz + 1L �;
 z¤ < 1 Þ ReHzL > 0

07.34.03.0452.01

G2,2
1,2 z

a, a

a - 1

2
, a - 1

� 2 Π za-1 logI z + 1 + z N
07.34.03.0453.01

G2,2
1,2 z

a, a

a - 1

2
, a - 1

� -2 Π za-1 logI z + 1 - z N
07.34.03.0454.01

G2,2
1,2 z

a, a

a - 1

2
, a - 1

� 2 Π za-1 sinh-1I z N
07.34.03.0455.01

G2,2
1,2 z

a, a

a - 1

2
, a - 1

2

� 2 za-
1

2 KH-zL
07.34.03.0456.01

G2,2
1,2 z

a, a

a, a - 1
� za-1 logH1 + zL

07.34.03.0457.01

G2,2
1,2 z

a, a

a, a - 1

2

�
2 za-

1

2 sinh-1I z N
Π z + 1

07.34.03.0458.01

G2,2
1,2 z

a, a

a, a - 1

2

�
2 za-

1

2

Π z + 1
logI z + 1 + z N

07.34.03.0459.01

G2,2
1,2 z

a, a

a, a - 1

2

� -
2 za-

1

2

Π z + 1
logI z + 1 - z N
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07.34.03.0460.01

G2,2
1,2 z

a, a + 1

2

a, a - 1

2

� 2 za-
1

2 tan-1I z N
07.34.03.0461.01

G2,2
1,2 z

a, a + 1

a - 1

2
, a - 1

2

� -4 za-
1

2 KH-zL
07.34.03.0462.01

G2,2
1,2 z

a, a + 1

a - 1

2
, a - 1

2

� -4 za-
1

2 z + 1 E
z

z + 1

07.34.03.0463.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + 1 - z

za+
1

4 EI2 z z + 1 - 2 zN �; z Ï H-¥, -1L
07.34.03.0464.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
 za+

1

4 z + z + 1 EI2 z z + 1 - 2 zN �; z Ï H-¥, -1L
07.34.03.0465.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + 1 - z

za+
1

4 E
2 z

z + z + 1
�; z Ï H-¥, -1L

07.34.03.0466.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
za+

1

4 z + z + 1 E
2 z

z + z + 1
�; z Ï H-¥, -1L

07.34.03.0467.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
za+

1

4 z + 1 - z E
2 z

z - z + 1

07.34.03.0468.01

G2,2
1,2 z

a, a + 1

a + 1

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + z + 1

 za+
1

4 E
2 z

z - z + 1

07.34.03.0469.01

G2,2
1,2 z

a, a + 1

a + 1

2
, a + 1

2

�
za+

1

2 EH-zL
z + 1

07.34.03.0470.01

G2,2
1,2 z

a, a + 1

a + 1

2
, a + 1

2

�
za+

1

2

z + 1
E

z

z + 1
�; z Ï H-¥, -1L
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07.34.03.1086.01

G2,2
1,2 z

a, b + n

b + n, b - 1
� H-1Ln-1 GHb - aL zb-1 Hz + 1La-b - â

k=0

n
a - b

k
zk �; n Î N

07.34.03.1087.01

G2,2
1,2 z

a, a + n

a + n, a - 1
� H-1Ln za-1 logHz + 1L - â

k=1

n H-1Lk-1 zk

k
�; n Î N+

Case 8m, n, p, q< = 81, 2, 2, 3<
07.34.03.0471.01

G2,3
1,2 z

a1, a2

b1, b2, b3
� GH1 - a1 + b1L GH1 - a2 + b1L zb1

2F
�

2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL
07.34.03.0472.01

G2,3
1,2 z

a, c

b, a + 1, d
�

Hb - aL GHb - c + 1L
GHb - d + 1L zb

1F1Hb - c + 1; b - d + 1; -zL +
Hb - c + 1L z

Ha - bL Hb - d + 1L 1F1Hb - c + 2; b - d + 2; -zL
07.34.03.0473.01

G2,3
1,2 z

a, c

b, a - 1, c - 1
�

zb

Hb - a + 1L Ha - cL Hb - c + 1L  HHb - c + 1L 1F1Hb - a + 1; b - a + 2; -zL + Ha - b - 1L 1F1Hb - c + 1; b - c + 2; -zLL
07.34.03.0474.01

G2,3
1,2 z

a, b

b, b - 1, c
�

GHb - aL
z GHb - cL zb H1 - 1F1Hb - a; b - c; -zLL

07.34.03.0475.01

G2,3
1,2 z

a, a

a, a - 1, a - 1
� za-1 HGH0, zL + logHzL + ýL

07.34.03.0476.01

G2,3
1,2 z

a, a

a, a - 1, a - 1
� za-1 -EiH-zL -

1

2
log -

1

z
- logH-zL + ý

Case 8m, n, p, q< = 81, 2, 2, 4<
07.34.03.0477.01

G2,4
1,2 z

a1, a2

b1, b2, b3, b4
� zb1 GHb1 - a1 + 1L GHb1 - a2 + 1L 2F

�
3Hb1 - a1 + 1, b1 - a2 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL

07.34.03.0478.01

G2,4
1,2 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

22 b-a-c+1 GHb - a + 1L GHb - c + 1L
Π GH2 b - a - c + 2L2

 zb
1F1Ib - a + 1; 2 b - a - c + 2; -2 ä z N 1F1Ib - a + 1; 2 b - a - c + 2; 2 ä z N
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07.34.03.0479.01

G2,4
1,2 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

22 b-a-c+1 GHb - a + 1L GHb - c + 1L
Π GH2 b - a - c + 2L2

zb
1F1Ib - a + 1; 2 b - a - c + 2; -2 -z N 1F1Ib - a + 1; 2 b - a - c + 2; 2 -z N

07.34.03.0480.01

G2,4
1,2 z

a, a + 1

2

b, c, 2 a - b, 2 a - c
�

4a-b Π zb

GHb - c + 1L GHb + c - 2 a + 1L  0F1K; b - c + 1; -
z

4
O 0F1K; b + c - 2 a + 1; -

z

4
O

07.34.03.0481.01

G2,4
1,2 z

a, a + 1

2

b, c, 2 a - b, 2 a - c
� 4a-b Π zb

0F
�

1K; b - c + 1; -
z

4
O 0F

�
1K; b + c - 2 a + 1; -

z

4
O

07.34.03.0482.01

G2,4
1,2 z

a, a + 1

2

b, c, 2 a - b, 2 a - c
�

4a-b Π

GHb - c + 1L GHb + c - 2 a + 1L  zb
1F1 b - c +

1

2
; 2 b - 2 c + 1; -2 -z 1F1 b + c - 2 a +

1

2
; 2 b + 2 c - 4 a + 1; 2 -z

07.34.03.0483.01

G2,4
1,2 z

a + 1

2
, a

b, c, 2 a - b, 2 a - c
� Π za Jb-cI z N Jb+c-2 aI z N

07.34.03.0484.01

G2,4
1,2 z

a, a + 1

2

b, c, b - 1

2
, c + 1

2

�
22 a-2 c-1 GH2 b - 2 aL

Π -z
 zb J1F

�
1I2 b - 2 a; 2 b - 2 c; 2 -z N - 1F

�
1I2 b - 2 a; 2 b - 2 c; -2 -z NN

07.34.03.0485.01

G2,4
1,2 z

a, a + 1

2

b, c, b + 1

2
, c + 1

2

�

22 a-2 c-1 GH-2 a + 2 b + 1L
Π

 zb J1F
�

1I2 b - 2 a + 1; 2 b - 2 c + 1; -2 -z N + 1F
�

1I2 b - 2 a + 1; 2 b - 2 c + 1; 2 -z NN
07.34.03.0486.01

G2,4
1,2 z

a, a + 1

2

b, 2 a - b - 1

2
, 2 a - b, b + 1

2

� 2 za-
1

4  cosI z N J
2 b-2 a+

1

2

I z N
07.34.03.0487.01

G2,4
1,2 z

a, a + 1

2

b, 2 a - b - 1

2
, 2 a - b, b + 1

2

� 4a-b zb cosI z N 0F
�

1 ; 2 b - 2 a +
3

2
; -

z

4

07.34.03.0488.01

G2,4
1,2 z

a, a + 1

2

b, 2 a - b, 2 a - b + 1

2
, b - 1

2

�
22 a-2 b+1

GJ2 b - 2 a + 1

2
N zb-

1

2 sinI z N 0F1 ; 2 b - 2 a +
1

2
; -

z

4
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07.34.03.0489.01

G2,4
1,2 z

a, a + 1

2

b, 2 a - b, 2 a - b + 1

2
, b - 1

2

� 2 za-
1

4  sinI z N J
2 b-2 a-

1

2

I z N
07.34.03.0490.01

G2,4
1,2 z

a, a + 1

2

a, a + 1

4
, a - 1

4
, a - 1

2

� 2 za-
1

2 C
2 z

4

Π

2

+ S
2 z

4

Π

2

Case 8m, n, p, q< = 81, 2, 3, 5<
07.34.03.0491.01

G3,5
1,2 z

a1, a2, a3

b1, b2, b3, b4, b5
�

GHb1 - a1 + 1L GHb1 - a2 + 1L
GHa3 - b1L  zb1

3F
�

4Hb1 - a1 + 1, b1 - a2 + 1, b1 - a3 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1, b1 - b5 + 1; zL
07.34.03.1088.01

G3,5
1,2 z

a, a + 1

2
, b

b - 1

2
, c, b, 2 a - b + 1

2
, 2 a - c

�
za

Π
I
b-c-

1

2

I z N I
-2 a+b+c-

1

2

I z N
07.34.03.0492.01

G3,5
1,2 z

a, a + 1

2
, a + 1

4

b, c, a + 1

4
, 2 a - b, 2 a - c

�
sinJ Jb - a + 3

4
N ΠN

Π
 za Ib-cI z N Ib+c-2 aI z N

07.34.03.0493.01

G3,5
1,2 z

a, a + 1

2
, a - 1

4

b, a - 1

4
, b - 1

2
, 2 a - b, 2 a - b + 1

2

�
2 sinJJa - b - 1

4
N ΠN

Π
za-

1

4 sinhI z N I
2 b-2 a-

1

2

I z N
07.34.03.0494.01

G3,5
1,2 z

a, a + 1

2
, a - 1

4

b, a - 1

4
, b + 1

2
, 2 a - b - 1

2
, 2 a - b

�
2

Π
 cos b - a +

3

4
Π za-

1

4 coshI z N I
2 b-2 a+

1

2

I z N
07.34.03.0495.01

G3,5
1,2 z

a, a + 1

2
, a - 1

2

a, a - 1

4
, a + 1

4
, a - 1

2
, a - 1

2

� -
za-

1

2

2 Π
 erfJ 2 z

4 N erfiJ 2 z
4 N

07.34.03.1089.01

G3,5
1,2 z

a, a + 1

2
, b

b - 1

2
, b, b

2
, b+1

2
, b

�
22 a-b-1 zb-

1

2 GH2 b - 2 aL
Π3�2 GHbL  J1F1I2 b - 2 a; b; -2 z N + 1F1I2 b - 2 a; b; 2 z NN

07.34.03.1090.01

G3,5
1,2 z

a, a + 1

2
, b

b - 1

2
, b - 1, b, b-1

2
, b

2

�

-
22 a-b zb-1 GH-2 a + 2 b - 1L

Π3�2 GHbL  J1F1I-2 a + 2 b - 1; b; -2 z N - 1F1I-2 a + 2 b - 1; b; 2 z NN
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Case 8m, n, p, q< = 81, 2, 4, 2<
07.34.03.0496.01

G4,2
1,2 z

a1, a2, a3, a4

b1, b2
�

Π cscHΠ Ha1 - a2LL GHb1 - a1 + 1L
GHa1 - b2L za1-1 2F

�
3 b1 - a1 + 1, b2 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1; -

1

z
-

GHb1 - a2 + 1L
GHa2 - b2L za2-1

2F
�

3 b1 - a2 + 1, b2 - a2 + 1; a1 - a2 + 1, a3 - a2 + 1, a4 - a2 + 1; -
1

z
�; a1 - a2 Ï Z

07.34.03.0497.01

G4,2
1,2 z

a, 2 b - a, c, 2 b - c

b, b - 1

2

�

-
Π cscHHb - aL ΠL

2
zb-1 J2 b-a-c

1

z
Jc-a

1

z
- Ja-c

1

z
Ja-2 b+c

1

z
�; z Ï H-¥, 0L

07.34.03.0498.01

G4,2
1,2 z

a, 2 b - a + 1, c, 2 b - c + 1

b, b + 1

2

�

Π cscHHa - bL ΠL
2

 zb-
1

2 J2 b-a-c+1

1

z
Jc-a

1

z
+ Ja-c

1

z
Ja-2 b+c-1

1

z
�; z Ï H-¥, 0L

07.34.03.0499.01

G4,2
1,2 z

a, 2 b - a, a - 1

2
, 2 b - a + 1

2

b, b - 1

2

�
cscHHa - bL ΠL

2
 zb-

3

4 cos
1

z
 J

2 b-2 a+
1

2

1

z
- sin

1

z
 J

2 a-2 b-
1

2

1

z

07.34.03.0500.01

G4,2
1,2 z

a, 2 b - a + 1, a - 1

2
, 2 b - a + 3

2

b, b + 1

2

�

cscHHa - bL ΠL
2

zb-
1

4 cos
1

z
 J

2 b-2 a+
3

2

1

z
+ sin

1

z
 J

2 a-2 b-
3

2

1

z
�; z Ï H-¥, 0L

07.34.03.0501.01

G4,2
1,2 z

a, 2 b - a + 1, b + 1

2
, b + 1

2

b, b + 1

2

�
Π

2
cscHHa - bL ΠL zb-

1

2 J
a-b-

1

2

1

z

2

+ J
b-a+

1

2

1

z

2 �; z Ï H-¥, 0L
07.34.03.0502.01

G4,2
1,2 z

a, b - 1, b + 1, 2 b - a

b, b - 1

2

� Π zb-1 Jb-a+1

1

z
Yb-a-1

1

z
�; z Ï H-¥, 0L

07.34.03.0503.01

G4,2
1,2 z

a, b, b + 1, -a + 2 b + 1

b, b + 1

2

� Π zb-
1

2 Jb-a+1

1

z
Yb-a

1

z
�; z Ï H-¥, 0L
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07.34.03.0504.01

G4,2
1,2 z

a, b + 1

2
, a + 1

2
, a + 2 b - a + 1

b, a + 1

2

� Π zb-
1

2 J
b-a+

1

2

1

z
Y

a-b-
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0505.01

G4,2
1,2 z

a, a, a - 1

2
, a - 1

2

a, a - 1

2

� -
2 za-1

Π3�2  cos
2

z
Ci

2

z
+ sin

2

z
Si

2

z
�; z Ï H-¥, 0L

07.34.03.0506.01

G4,2
1,2 z

a, a, a - 1

2
, a + 1

2

a, a - 1

2

�
2 za-

1

2

Π3�2 cos
2

z
Si

2

z
- sin

2

z
 Ci

2

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 81, 2, 3, 1<
07.34.03.0507.01

G3,1
1,2 z

a1, a2, a3

b1
� Π cscHΠ Ha1 - a2LL GH1 - a1 + b1L za1-1

1F
�

2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a3;
1

z
-

GH1 - a2 + b1L za2-1
1F

�
2 1 - a2 + b1; a1 - a2 + 1, 1 - a2 + a3;

1

z
�; a2 - a1 Ï Z

07.34.03.0508.01

G3,1
1,2 z

a, c, a + 1

2

a
� Π z

1

4
H2 a+2 c-3L cscHHc - aL ΠL I

a-c+
1

2

2

z
- L

c-a-
1

2

2

z
�; z Ï H-¥, 0L

07.34.03.0509.01

G3,1
1,2 z

a, a + 1

2
, c

a
� Π z

1

2
Ja+c-

3

2
N I

c-a-
1

2

2

z
- L

c-a-
1

2

2

z
�; z Ï H-¥, 0L

07.34.03.0510.01

G3,1
1,2 z

a, 2 b - a + 1, b + 1

2

b
� Π3�2 cscH2 Ha - bL ΠL zb-

1

2 I
a-b-

1

2

1

z

2

- I
b-a+

1

2

1

z

2 �; z Ï H-¥, 0L
07.34.03.0511.01

G3,1
1,2 z

a, 2 b - a + 1, b + 1

2

b
� Π zb-

1

2  cscHHa - bL ΠL I
a-b-

1

2

1

z
+ I

b-a+
1

2

1

z
K

b-a+
1

2

1

z

07.34.03.0512.01

G3,1
1,2 z

a, b + 1

2
, 2 b - a + 1

b
� 2 Π zb-

1

2 I
b-a+

1

2

1

z
K

b-a+
1

2

1

z

07.34.03.0513.01

G3,1
1,2 z

a, a + 1

2
, b + 1

b
� 4a-b Π zb G 2 b - 2 a + 1, 0,

2

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 81, 2, 3, 2<
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07.34.03.0514.01

G3,2
1,2 z

a1, a2, a3

b1, b2
� Π cscHΠ Ha1 - a2LL GH1 - a1 + b1L

GHa1 - b2L  za1-1
2F

�
2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3; -

1

z
-

GH1 - a2 + b1L
GHa2 - b2L za2-1

2F
�

2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3; -
1

z
�; a2 - a1 Ï Z

07.34.03.0515.01

G3,2
1,2 z

a, a, a - 1

2

a, a - 1

2

� -
za-1

Π
 ã

-
1

z Ei
1

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 81, 2, 3, 3<
07.34.03.0516.01

G3,3
1,2 z

a1, a2, a3

b1, b2, b3
�

cscHΠ Ha1 - a2LL
Π

 sinHΠ Ha1 - b2LL sinHΠ Ha1 - b3LL GH1 - a1 + b1L GH1 - a1 + b2L GH1 - a1 + b3L za1-1
3F

�
2 1 - a1 + b1,

1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3;
1

z
- sinHΠ Ha2 - b2LL sinHΠ Ha2 - b3LL GH1 - a2 + b1L

GH1 - a2 + b2L GH1 - a2 + b3L za2-1
3F

�
2 1 - a2 + b1, 1 - a2 + b2, 1 - a2 + b3; a1 - a2 + 1, 1 - a2 + a3;

1

z

ΘH z¤ - 1L +
sinHΠ Ha3 - b1LL

Π
GH1 - a1 + b1L GH1 - a2 + b1L GH1 - a3 + b1L zb1  

3F
�

2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; zL ΘH1 -  z¤L �; a2 - a1 Ï Z

07.34.03.0517.01

G3,3
1,2 z

a, a, a - 1

2

a, a - 1, a - 1

2

�
za-1

Π
 HlogHz - 1L ΘH z¤ - 1L + logH1 - zL ΘH1 -  z¤LL

Case 8m, n, p, q< = 81, 3, 3, 1<
07.34.03.0518.01

G3,1
1,3 z

a1, a2, a3

b1
�

Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL GH1 - a1 + b1L za1-1
1F

�
2 1 - a1 + b1; 1 - a1 + a2, 1 - a1 + a3; -

1

z
+ cscHΠ Ha2 - a1LL

cscHΠ Ha2 - a3LL GH1 - a2 + b1L za2-1
1F

�
2 1 - a2 + b1; a1 - a2 + 1, 1 - a2 + a3; -

1

z
+ cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL

GH1 - a3 + b1L za3-1
1F

�
2 1 - a3 + b1; a1 - a3 + 1, a2 - a3 + 1; -

1

z
�; a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0519.01

G3,1
1,3 z

a, b + 1

2
, 2 b - a + 1

b
�

Π5�2 cscHHa - bL ΠL
2

zb-
1

2 J
b-a+

1

2

1

z

2

+ Y
b-a+

1

2

1

z

2 �; z Ï H-¥, 0L
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07.34.03.0520.01

G3,1
1,3 z

a, b + 1

2
, 2 b - a + 1

b
� 2 Π cscHHa - bL ΠL zb-

1

2 K
b-a+

1

2

1

-z
K

b-a+
1

2

-
1

-z
�; z Ï H-¥, 0L

07.34.03.0521.01

G3,1
1,3 z

a, b + 1

2
, 2 b - a + 1

b
�

Π5�2 cscH2 Ha - bL ΠL zb-
1

2 J
b-a+

1

2

1

z
Y

a-b-
1

2

1

z
- J

a-b-
1

2

1

z
Y

b-a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0522.01

G3,1
1,3 z

a, b, b + 1

2

b
� Π2 z

1

4
H2 a+2 b-3L cscHHa - bL ΠL H

a-b-
1

2

2

z
- Y

a-b-
1

2

2

z
�; z Ï H-¥, 0L

07.34.03.0523.01

G3,1
1,3 z

a, a + 1

2
, b

b
� ä Π za-

1

2 GH2 b - 2 aL exp ä Ha - bL Π - 2 -
1

z
G 2 a - 2 b + 1, -2 -

1

z
-

exp -ä Ha - bL Π + 2 -
1

z
G 2 a - 2 b + 1, 2 -

1

z
�; 0 £ argHzL £

Π

2

07.34.03.0524.01

G3,1
1,3 z

a, a, a + 1

2

a
� Π za-

1

2 2 sin
2

z
 Ci

2

z
+ cos

2

z
Π - 2 Si

2

z
�; z Ï H-¥, 0L

07.34.03.0525.01

G3,1
1,3 z

a, a + 1

4
, a + 1

2

a + 1

4

� 2 2 Π3�2 za-
1

2 cos
2

z

1

2
- C

2

Π z
4

+ sin
2

z
 

1

2
- S

2

Π z
4

�; z Ï H-¥, 0L
07.34.03.0526.01

G3,1
1,3 z

a, a + 1

4
, a + 3

4

a
� 2 2 Π3�2 za-

1

4 cos
2

z

1

2
- S

2

Π z
4

- sin
2

z
 

1

2
- C

2

Π z
4

�; z Ï H-¥, 0L
07.34.03.0527.01

G3,1
1,3 z

a, a + 1

2
, a + 1

2

a + 1

2

� Π za-
1

2 sin
2

z
Π - 2 Si

2

z
- 2 cos

2

z
Ci

2

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 81, 3, 3, 2<
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07.34.03.0528.01

G3,2
1,3 z

a1, a2, a3

b1, b2
�

Π2
cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL GH1 - a1 + b1L

GHa1 - b2L za1-1 2F
�

2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3;
1

z
+

cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL GH-a2 + b1 + 1L
GHa2 - b2L za2-1 2F

�
2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3;

1

z
+

cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL GH1 - a3 + b1L
GHa3 - b2L za3-1 2F

�
2 1 - a3 + b1, 1 - a3 + b2; a1 - a3 + 1, a2 - a3 + 1;

1

z
�;

a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

Case 8m, n, p, q< = 81, 3, 3, 3<
07.34.03.0529.01

G3,3
1,3 z

a1, a2, a3

b1, b2, b3
�

GH1 - a1 + b1L GH1 - a2 + b1L GH1 - a3 + b1L zb1
3F

�
2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL

07.34.03.0530.01

G3,3
1,3 z

a, c, d

b, a + 1, e
�

Hb - aL GHb - c + 1L GHb - d + 1L
GHb - e + 1L

zb
2F1Hb - d + 1, b - c + 1; b - e + 1; -zL -

Hb - c + 1L Hb - d + 1L
Hb - aL Hb - e + 1L  z 2F1Hb - d + 2, b - c + 2; b - e + 2; -zL

07.34.03.0531.01

G3,3
1,3 z

a, c, d

b, a + n, e
�

H-1Ln GHb - c + 1L GHb - d + 1L
GHb - e + 1L zb

â
k=0

n n

k
 

Ha - bLn-k Hb - c + 1Lk Hb - d + 1Lk

Hb - e + 1Lk
2F1Hb - d + k + 1, b - c + k + 1; b - e + k + 1; -zL zk �; n Î N+

07.34.03.0532.01

G3,3
1,3 z

a, c, d

b, a - 1, d - 1
�

zb GHb - c + 1L
Hb - a + 1L Ha - dL Hb - d + 1L  

HHb - d + 1L 2F1Hb - a + 1, b - c + 1; b - a + 2; -zL - Hb - a + 1L 2F1Hb - d + 1, b - c + 1; b - d + 2; -zLL
07.34.03.0533.01

G3,3
1,3 z

a, c, d

a, b, a - 1
�

GHa - cL GHa - dL
GHa - bL  za-1 H1 - 2F1Ha - c, a - d; a - b; -zLL

07.34.03.0534.01

G3,3
1,3 z

a, c, c + 1

2

b, d, a - b + 2 c - d - 1
�

2 Π GHb - a + 1L GH2 b - 2 c + 1L
GHb - d + 1L GH2 b - a - 2 c + d + 2L z2 c-b-1 I z + 1 - 1N2 b-2 c+1

3F2 2 b - 2 c + 1, a - d, b - 2 c + d + 1; b - d + 1, 2 b - a - 2 c + d + 2;
z - 2 z + 1 + 2

z
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07.34.03.0535.01

G3,3
1,3 z

a, c, 2 a - c - 1

b, a - 1

2
, 2 a - b - 1

�
22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 a + 2L

GJb - a + 3

2
N2

 

zb
2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z 2F1

b - c + 1

2
,

b + c + 3

2
- a; b - a +

3

2
; -z

07.34.03.0536.01

G3,3
1,3 z

a, c, 2 a - c - 1

b, a - 1

2
, 2 a - b - 1

�
22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 a + 2L

GJb - a + 3

2
N2

zb
2F1

b - c

2
+ 1,

b + c

2
- a + 1; b - a +

3

2
; -z 2F1

b - c

2
,

b + c

2
- a + 1; b - a +

3

2
; -z

07.34.03.0537.01

G3,3
1,3 z

a, c, 2 a - c - 1

b, a - 1

2
, 2 a - b - 1

�
Π GHb - c + 1L GHb + c - 2 a + 2L

z + 1
 za-

1

2 P
a-c-

1

2

a-b-
1

2 I z + 1 N P
c-a+

1

2

a-b-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0538.01

G3,3
1,3 z

a, c, 2 a - c - 1

b, a - 1

2
, 2 a - b - 1

�
2 Hb + c - 2 a + 1L ãä Ha-cL Π GHb - c + 1L

z + 1
za-

3

4  P
c-a+

1

2

a-b-
1

2 I z + 1 N Qb-a
c-a 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0539.01

G3,3
1,3 z

a, c, 2 a - c - 1

b, a - 1

2
, 2 a - b - 1

� -
2 ã2 ä Ha-cL Π GHb - c + 1L

Π GHb + c - 2 a + 1L z + 1
za-1

Qb-a
c-a 1 +

1

z
Qb-a

c-a+1 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0540.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�
22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 a + 1L

GJb - a + 3

2
N2

 zb

z + 1 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z 2F1

b - c

2
+ 1,

b + c

2
- a + 1; b - a +

3

2
; -z

07.34.03.0541.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�
22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 a + 1L

GJb - a + 3

2
N2

zb
2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z

2

07.34.03.0542.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�

22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 a + 1L
GJb - a + 3

2
N2

 zb
2F1 b - c + 1, b + c - 2 a + 1; b - a +

3

2
;

1 - z + 1

2

2

07.34.03.0543.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

� Π GHb - c + 1L GHb + c - 2 a + 1L za-
1

2 P
-a+c-

1

2

a-b-
1

2 I z + 1 N2 �; z Ï H-1, 0L
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07.34.03.0544.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�
2 ã2 ä Ha-cL Π GHb - c + 1L

Π GHb + c - 2 a + 1L za-1
Qb-a

c-a 1 +
1

z

2

�; z Ï H-1, 0L
07.34.03.0545.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

� 2 ãä Hc-aL Π za-
3

4 GHb + c - 2 a + 1L P
c-a-

1

2

a-b-
1

2 I z + 1 N Qb-a
a-c 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0546.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
22 a-2 b-1 H2 b - 2 a + 1L Π GHb - c + 1L GHb + c - 2 a + 1L

GJb - a + 3

2
N2

 

zb
2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

1

2
; -z 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z

07.34.03.0547.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
Π za GHb - c + 1L GHb + c - 2 a + 1L

z + 1
 P

c-a-
1

2

a-b-
1

2 I z + 1 N P
c-a-

1

2

a-b+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0548.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
2 Hb - cL ãä Hc-aL Π GHb + c - 2 a + 1L

z + 1
 za-

1

4 P
a-c-

1

2

a-b-
1

2 I z + 1 N Qb-a-1
a-c 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0549.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
2 ãä Ha-cL Π GHb - c + 1L

z + 1
 za-

1

4 P
c-a-

1

2

a-b+
1

2 I z + 1 N Qb-a
c-a 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0550.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
2 ãä Hc-aL Π GHb + c - 2 a + 1L

z + 1
za-

1

4 P
a-c-

1

2

a-b+
1

2 I z + 1 N Qb-a
a-c 1 +

1

z
�; z Ï H-1, 0L

07.34.03.0551.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
2 ã2 ä Hc-aL Π GHb + c - 2 a + 1L

Π GHb - cL z + 1
za-

1

2 Qb-a-1
a-c 1 +

1

z
Qb-a

a-c 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0552.01

G3,3
1,3 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b

�
2 ã2 ä Ha-cL Π GHb - c + 1L
Π GHb + c - 2 aL z + 1

 za-
1

2 Qb-a-1
c-a 1 +

1

z
Qb-a

c-a 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0553.01

G3,3
1,3 z

a, c, 2 a - c

b, a + 1

2
, 2 a - b - 1

�
4a-b Π GHb - c + 1L GHb + c - 2 a + 1L

H2 b - 2 a + 1L GJb - a + 1

2
N2

 zb

2 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

1

2
; -z - 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z

2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z
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07.34.03.0554.01

G3,3
1,3 z

a, c, 2 a - c + 1

b, a - 1

2
, 2 a - b - 1

�
22 a-2 b-1 Π GHb - c + 1L GHb + c - 2 aL

H2 a - 2 c + 1L GJb - a + 3

2
N2

 zb

Hb - c + 1L 2F1

b - c

2
+ 1,

b + c

2
- a; b - a +

3

2
; -z

2

- Hb + c - 2 aL 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z

2

07.34.03.0555.01

G3,3
1,3 z

a, c, 2 a - c + 1

b, a - 1

2
, 2 a - b

�
22 a-2 b+1 Π GHb - c + 1L GHb + c - 2 aL

H2 b - 2 a + 1L H2 a - 2 c + 1L GJb - a + 1

2
N2

 zb

Hb - c + 1L 2F1

b - c

2
+ 1,

b + c

2
- a; b - a +

1

2
; -z 2F1

b - c

2
+ 1,

b + c

2
- a; b - a +

3

2
; -z -

Hb + c - 2 aL 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

1

2
; -z 2F1

b - c + 1

2
,

b + c + 1

2
- a; b - a +

3

2
; -z

07.34.03.0556.01

G3,3
1,3 z

a, c, 2 a - c + 2

b, a + 1

2
, 2 a - b + 1

�
22 a-2 b+1 Π zb GHb - c + 1L GHb + c - 2 a - 1L

GJb - a + 1

2
N2

 2F1

b - c + 1

2
,

b + c - 1

2
- a; b - a +

1

2
; -z

Ha - b + 1L 2F1

b - c + 1

2
,

b + c - 1

2
- a; b - a +

1

2
; -z + H2 b - 2 a - 1L 2F1

b - c + 1

2
,

b + c - 1

2
- a; b - a -

1

2
; -z

07.34.03.0557.01

G3,3
1,3 z

a, c, a + 1

2

b, 2 a - b, c - 1
�

22 a-b-c+1 Π

b - c + 1
zb I z + 1 + 1Nc-b-1

2F1 b - c + 1, b + c - 2 a; b - c + 2;
1

2
I1 - z + 1 N

07.34.03.0558.01

G3,3
1,3 z

a, c, a + 1

2

b, 2 a - b, c - 1
�

4a-c+1 Π

b - c + 1
 z2 c-b-2 I z + 1 - 1N2 Hb-c+1L

2F1 b - c + 1, 2 a - 2 c + 2; b - c + 2;
z - 2 z + 1 + 2

z

07.34.03.0559.01

G3,3
1,3 z

a, c, a + b - c + 1

2

b, -b + 2 c - 1, 2 a + b - 2 c
�

2 Π GHb - a + 1L
GJb - c + 3

2
N GHc - a + 1L  zb Hz + 4La-b-1

3F2

1 + b - a

3
,

2 + b - a

3
,

b - a

3
+ 1; b - c +

3

2
, c - a + 1;

27 z2

Hz + 4L3

07.34.03.0560.01

G3,3
1,3 z

a, c, 2 a - b - 2

b, a - 2, 2 a - c - 2
�

2 GH2 b - 2 a + 2L GHb - c + 1L
Hb - a + 2L GHb + c - 2 a + 3L zb

Hz + 1L2 a-2 b-3
3F2 b - a +

3

2
, b - a + 2, c - a + 2; b - a + 3, b + c - 2 a + 3;

4 z

Hz + 1L2
�;  z¤ < 1
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07.34.03.0561.01

G3,3
1,3 z

a, c, 2 a - b - 2

b, 2 a - b - 1, c-b-3

2
+ a

�

2 zb Hz + 1L 1

2
Hc-b-1L GHb - a + 2L GHb - c + 1L 2F

�
1

b - c + 1

2
,

b + c + 1

2
- a;

3 b - c + 5

2
- a; -z

07.34.03.0562.01

G3,3
1,3 z

a, c, 2 a - b + 1

b, a + 1, 2 a - c + 1
�

GH2 b - 2 a + 1L GHb - c + 1L
2 GHb + c - 2 aL  zb Hz + 1L 2F1H2 b - 2 a + 1, b - c + 2; b + c - 2 a; -zL

07.34.03.0563.01

G3,3
1,3 z

a, c, 2 a - b + 1

b, a + 1, 2 a - c + 1
�

GH2 b - 2 a + 1L GHb - c + 1L
2 GHb + c - 2 a + 1L  zb Hz + 1L2 c-2 b-3

HHb + c - 2 aL 2F1Hc - b - 2, 2 c - 2 a - 3; b + c - 2 a; -zL + 2 Hb - c + 2L z 2F1Hc - b - 1, 2 c - 2 a - 2; b + c - 2 a + 1; -zLL
07.34.03.0564.01

G3,3
1,3 z

a, b + 1

2
, 2 b - a + 1

b, c, 2 b - c
�

Π cscHHa - bL ΠL sinHHb - cL ΠL
b - c

zb
2F1 b +

1 - a - c

2
,

a - c

2
; b - c + 1; -z 2F1

a + c

2
- b,

1 + c - a

2
; c - b + 1; -z

07.34.03.0565.01

G3,3
1,3 z

a, b + 1

2
, 2 b - a + 1

b, c, 2 b - c
�

Π  cscHHa - bL ΠL sinHHb - cL ΠL
b - c

 zb

2F1 a - b, b - a + 1; b - c + 1;
1

2
I1 - z + 1 N 2F1 a - b, b - a + 1; c - b + 1;

1

2
I1 - z + 1 N

07.34.03.0566.01

G3,3
1,3 z

a, b + 1

2
, 2 b - a + 1

b, c, 2 b - c
� Π3�2 zb cscHHa - bL ΠL Pa-b-1

b-c I z + 1 N Pa-b-1
c-b I z + 1 N

07.34.03.0567.01

G3,3
1,3 z

a, b + 1

2
, 2 b - a + 1

b, c, 2 b - c
�

2 ãä Jb-a+
1

2
N Π Π cscHHa - bL ΠL

GHa - 2 b + cL  zb-
1

4 Pa-b-1
c-b I z + 1 N Q

c-b-
1

2

a-b-
1

2 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0568.01

G3,3
1,3 z

a, b + 1

2
, 2 b - a + 1

b, c, 2 b - c
�

2 ãä H2 a-2 b-1L Π Π cscHHa - bL ΠL
GH2 b - a - c + 1L GHc - a + 1L  zb-

1

2  Q
b-c-

1

2

b-a+
1

2 1 +
1

z
Q

c-b-
1

2

b-a+
1

2 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0569.01

G3,3
1,3 z

a, a, a - 1

2

a, a - 1, a - 1
� 2 Π za-1 log

z + 1 + 1

2

07.34.03.0570.01

G3,3
1,3 z

a, a, a

a - 1

2
, a - 1

2
, a - 1

2

�
4

Π
 za-

1

2 K
1

2
I1 - z + 1 N 2
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07.34.03.0571.01

G3,3
1,3 z

a, a, a

a - 1

2
, a - 1

2
, a - 1

2

�
8

Π I z + 1 + 1N  za-
1

2 K
I z + 1 - 1N2

z

2

07.34.03.0572.01

G3,3
1,3 z

a, a, a

a, a - 1, a - 1

2

�
2 za-1

Π
 sinh-1I z N2

07.34.03.0573.01

G3,3
1,3 z

a, a, a

a, a - 1, a - 1

2

�
2 za-1

Π
log2I z + z + 1 N

07.34.03.0574.01

G3,3
1,3 z

a, a + 1

2
, a + 1

a + 1

2
, a - 1

2
, a - 1

2

� 2 za-
1

2 H2 EH-zL - ΠL
07.34.03.0575.01

G3,3
1,3 -1

0, 0, a

0, -1, -1
� -GH-aL HΨHa + 1L + ýL

07.34.03.0576.01

G3,3
1,3 -1

0, 0, a

0, -1, -1
� -GH-aL Ha

07.34.03.0577.01

G3,3
1,3 -1

a1, a2, a3

0, b1, b2
� H-1Lb2-b1 GH1 - a1L GH1 - a2L GH1 - a3L GHa1L GHa2L GHa3L

GHa1 + a2 + a3 - b1 - b2 - 1L 1

2
Ha1 + a2 - b1 - 2L 1

2
Ha1 + a3 - b2 - 2L 1

2
Ha2 + a3 - b1 - b2 - 2L

1

2
Ha1 - a2 - b1L 1

2
H-a1 + a3 + b2L 1

2
Ha2 - a3 + b1 - b2L �

K GHa1 - b1L GHa2 - b1L GHa3 - b1L GHa1 - b2L GHa2 - b2L GHa3 - b2L O �; ReHa1 + a2 + a3 - b1 - b2L > 1

07.34.03.0578.01

G3,3
1,3 -1

a1, a2, a3

0, b1, b2
� H-1Lb2-b1 GH1 - a1L GH1 - a2L GH1 - a3L GHa1L GHa2L GHa3L

GHa1 + a2 + a3 - b1 - b2 - 1L 1

2
Ha1 + a2 - b1 - 2L 1

2
Ha1 + a3 - b2 - 2L 1

2
Ha2 + a3 - b1 - b2 - 2L

1

2
Ha1 - a2 - b1L 1

2
H-a1 + a3 + b2L 1

2
Ha2 - a3 + b1 - b2L �

K GHa1 - b1L GHa2 - b1L GHa3 - b1L GHa1 - b2L GHa2 - b2L GHa3 - b2L O �; ReHa1 + a2 + a3 - b1 - b2L > 1

Case 8m, n, p, q< = 81, 3, 4, 2<
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07.34.03.0579.01

G4,2
1,3 z

a1, a2, a3, a4

b1, b2
�

Π2 za1-1 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL GHb1 - a1 + 1L
GHa1 - b2L  

2F
�

3 b1 - a1 + 1, b2 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1;
1

z
+

Π2 za2-1 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL GHb1 - a2 + 1L
GHa2 - b2L

2F
�

3 b1 - a2 + 1, b2 - a2 + 1; a1 - a2 + 1, a3 - a2 + 1, a4 - a2 + 1;
1

z
+

Π2 za3-1 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL GHb1 - a3 + 1L
GHa3 - b2L  

2F
�

3 b1 - a3 + 1, b2 - a3 + 1; a1 - a3 + 1, a2 - a3 + 1, a4 - a3 + 1;
1

z
�; a1 - a2 Ï Z ì a1 - a3 Ï Z ì a3 - a2 Ï Z

07.34.03.0580.01

G4,2
1,3 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

22 c-2 a+2 Π GHb - a + 1L za-1

GH2 c - 2 a + 2L  1F1 b - a + 1; 2 c - 2 a + 2; -
2

z
U b - a + 1, 2 c - 2 a + 2,

2

z
�; z Ï H-¥, 0L

07.34.03.0581.01

G4,2
1,3 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

4c-a+1 Π GHb - a + 1L
GH2 c - 2 a + 2L  za-1 ã

-
2

z
1F1 2 c - a - b + 1; 2 c - 2 a + 2;

2

z
U b - a + 1, 2 c - 2 a + 2,

2

z

07.34.03.0582.01

G4,2
1,3 z

a, c, 2 b - c, 2 b - a

b, b - 1

2

� Π cscHHb - cL ΠL zb-1 Ic-a

1

z
K2 b-a-c

1

z
- I2 b-a-c

1

z
Kc-a

1

z

07.34.03.0583.01

G4,2
1,3 z

a, c, 2 b - c + 1, 2 b - a + 1

b, b + 1

2

� Π cscHHc - bL ΠL zb-
1

2 Ic-a

1

z
K2 b-a-c+1

1

z
+ I2 b-a-c+1

1

z
Kc-a

1

z

07.34.03.0584.01

G4,2
1,3 z

a, a + 1

4
, a + 1

2
, a + 3

4

a + 1

4
, a - 1

4

� 2 Π za-
1

4 erfc
2

z
4

erfi
2

z
4

Case 8m, n, p, q< = 81, 4, 4, 2<
07.34.03.0585.01

G4,2
1,4 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

22 a-2 c Π GHb - a + 1L GHa + b - 2 cL z2 c-a U a + b - 2 c, 2 a - 2 c, -
2 ä

z
U a + b - 2 c, 2 a - 2 c,

2 ä

z
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07.34.03.0586.01

G4,2
1,4 z

a, a + 1

2
, b, 2 a - b + 1

b, 2 a - b
� 4b-a Π z2 a-b GH2 b - 2 aL G 2 a - 2 b + 1, -2 -

1

z
G 2 a - 2 b + 1, 2 -

1

z

07.34.03.0587.01

G4,2
1,4 z

a, a + 1

2
, b, 2 a - b + 1

b, 2 a - b
� 4a-b+1 Π GH2 b - 2 aL zb-1 E2 b-2 a -2 -

1

z
E2 b-2 a 2 -

1

z

07.34.03.0588.01

G4,2
1,4 z

a, a + 1

4
, a + 1

2
, a + 3

4

a + 1

4
, a - 1

4

� 2 2 Π2 za-
1

4

1

2
- C

2

Π z
4

2

+
1

2
- S

2

Π z
4

2 �; z Ï H-¥, 0L
07.34.03.0589.01

G4,2
1,4 z

a, a + 1

4
, a + 1

2
, a + 3

4

a + 1

4
, a - 1

4

� 2 Π2 za-
1

4 erfc
2

-z
4

1 -
-z

4

- -z

 erfi
2

-z
4

�; z Ï H-¥, 0L
07.34.03.0590.01

G4,2
1,4 z

a, a + 1

2
, a + 1

2
, a + 1

2

a + 1

2
, a - 1

2

� 2 Π za-
1

2 Ci
2

z

2

+ Si
2

z
-

Π

2

2 �; z Ï H-¥, 0L

Case 8m, n, p, q< = 81, 4, 4, 4<
07.34.03.0591.01

G4,4
1,4 z

a1, a2, a3, a4

b1, b2, b3, b4
� GHb1 - a1 + 1L GHb1 - a2 + 1L GHb1 - a3 + 1L GHb1 - a4 + 1L

zb1
4F

�
3Hb1 - a1 + 1, b1 - a2 + 1, b1 - a3 + 1, b1 - a4 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL

07.34.03.0592.01

G4,4
1,4 z

a, c, d, e

b, f , a - 1, e - 1
�

zb GHb - c + 1L GHb - d + 1L
Hb - a + 1L Hb - e + 1L He - aL GHb - f + 2L  HHb - e + 1L H f - aL 3F2Hb - a + 1, b - c + 1, b - d + 1; b - a + 2, b - f + 2; -zL +

Ha - b - 1L H f - eL 3F2Hb - c + 1, b - d + 1, b - e + 1; b - e + 2, b - f + 2; -zLL
07.34.03.0593.01

G4,4
1,4 z

a, c, d, e

b, a - 1, e - 1, c - 1
� GHb - d + 1L zb

2F1Hb - a + 1, b - d + 1; b - a + 2; -zL
H-a + b + 1L Ha - cL Ha - eL +

2F1Hb - c + 1, b - d + 1; b - c + 2; -zL
Hb - c + 1L Hc - aL Hc - eL +

2F1Hb - e + 1, b - d + 1; b - e + 2; -zL
Hb - e + 1L He - aL He - cL

07.34.03.0594.01

G4,4
1,4 z

a, c, d, a - c + d

b, a+d-1

2
, a+d

2
, a - b + d - 1

�
GHb - a + 1L GHb - c + 1L GHb - d + 1L GHb - a + c - d + 1L

GH2 b - a - d + 2L GJb + 3-a-d

2
N GJb - a+d

2
+ 1N

zb I2 z - 2 -z - 1 -z + 1Nb-a+1

2F1Ib - a + 1, b - c + 1; 2 b - a - d + 2; 2 -z - 1 -z - 2 zN
2F1Ib - a + 1, b + c - a - d + 1; 2 b - a - d + 2; 2 -z - 1 -z - 2 zN
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07.34.03.0595.01

G4,4
1,4 z

a, c, d, a - c + d

b, a+d-1

2
, a+d

2
, a - b + d - 1

�
22 b-a-d+1 GHb - a + 1L GHb - c + 1L GHb - d + 1L GHb + c - a - d + 1L

Π GH2 b - a - d + 2L2

zb
2F1Jb - a + 1, b - c + 1; 2 b - a - d + 2; -2 z  I z + 1 + z NN

2F1Jb - a + 1, b - c + 1; 2 b - a - d + 2; 2 z  I z + 1 - z NN �; z Ï H-¥, -1L
07.34.03.0596.01

G4,4
1,4 z

a, c, d, 2 a - b + 1

b, a + 1, 2 a - c + 1, 2 a - d + 1
�

GH2 b - 2 a + 1L GHb - c + 1L GHb - d + 1L
2 GHb - 2 a + cL GHb - 2 a + dL zb H1 - zL

Hz + 1L2 a-2 b-1
3F2 b - a +

1

2
, b - a + 1, c + d - 2 a - 1; b + c - 2 a, b + d - 2 a;

4 z

Hz + 1L2
�;  z¤ < 1

07.34.03.0597.01

G4,4
1,4 z

a, c, a + 1

2
, c + 1

2

b, d, b - 1

2
, d + 1

2

�

4a-b+c-d GH2 b - 2 aL GH2 b - 2 cL
-z GH2 b - 2 dL  zb J2F1I2 b - 2 a, 2 b - 2 c; 2 b - 2 d; -z N - 2F1I2 b - 2 a, 2 b - 2 c; 2 b - 2 d; - -z NN

07.34.03.0598.01

G4,4
1,4 z

a, c, a + 1

2
, c + 1

2

b, d, b + 1

2
, d + 1

2

�
22 a-2 b+2 c-2 d-1 GH2 b - 2 a + 1L GH2 b - 2 c + 1L

GH2 b - 2 d + 1L zb

J2F1I2 b - 2 a + 1, 2 b - 2 c + 1; 2 b - 2 d + 1; - -z N + 2F1I2 b - 2 a + 1, 2 b - 2 c + 1; 2 b - 2 d + 1; -z NN
07.34.03.0599.01

G4,4
1,4 z

a, c, a+c-1

2
, a+c

2

b, d, a - b + c - 1, a + c - d - 1
�

2a-2 b+c-1 Π GHb - a + 1L GHb - c + 1L
GHb - d + 1L GHb - a - c + d + 2L zb

2F1 b - a + 1, b - c + 1; b - d + 1;
1

2
I1 - z + 1 N 2F1 b - a + 1, b - c + 1; b - a - c + d + 2;

1

2
I1 - z + 1 N

07.34.03.0600.01

G4,4
1,4 z

a, c, 2 a+b-2

3
, a + b - c + 1

2

b, 2 a+b+1

3
, 2 c - b - 1, 2 a + b - 2 c

�

2 Π GHb - a + 2L
3 GJb - c + 3

2
N GHc - a + 1L H8 - zL zb Hz + 4La-b-2

3F2

2 + b - a

3
,

b - a

3
+ 1,

4 + b - a

3
; b - c +

3

2
, c - a + 1;

27 z2

Hz + 4L3

07.34.03.0601.01

G4,4
1,4 z

a, a + 1

4
, a + 1

2
, a + 3

4

b, c, 2 a - b, 2 a - c
�

24 a-4 b+
1

2 Π GJ2 b - 2 a + 1

2
N

GHb - c + 1L GHb + c - 2 a + 1L  zb 

2F1 b - a +
1

4
, b - a +

3

4
; b - c + 1;

1

2
I1 - z + 1 N 2F1 b - a +

1

4
, b - a +

3

4
; b + c - 2 a + 1;

1

2
I1 - z + 1 N
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07.34.03.0602.01

G4,4
1,4 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1

b, b, b, b + 1

2

� 2 Π3�2 zb cscH2 Ha - bL ΠL P2 a-2 b-1I z + 1 - z N P2 a-2 b-1I z + 1 + z N
07.34.03.0603.01

G4,4
1,4 -1

a1, a2, a3, a4

0, b1, b2, b3
�

H-1Lb1-2 GH1 - a1L GH1 - a2L GH1 - a3L GH1 - a4L
GH1 - b1L GHb1L  GHa1L  GHa2L  

GHa3L GHa4L GH-a1 + b1 + 1L GH-a2 + b1 + 1L GH-a3 + b1 + 1L GH-a4 + b1 + 1L
1

2
Ha1 + a4 - b3 - 2L 1

2
Ha1 + a3 - b2 - 2L 1

2
H-a1 - a2 + b1L

1

2
Ha2 + a3 - b3 - 2L 1

2
Ha2 + a4 - b2 - 2L 1

2
H-a3 - a4 + b1L � K GHa1 - b2L GHa2 - b2L GHa3 - b2L

GHa4 - b2L GHa1 - b3L GHa2 - b3L GHa3 - b3L GHa4 - b3L O �; a1 + a2 + a3 + a4 - b1 - b2 - b3 � 2

Cases with m � 2

Case 8m, n, p, q< = 82, 0, 0, 2<
07.34.03.0604.01

G0,2
2,0Hz È b1, b2 L � Π cscHΠ Hb2 - b1LL Izb1

0F
�

1H; b1 - b2 + 1; zL - zb2
0F

�
1H; 1 - b1 + b2; zLM �; b2 - b1 Ï Z

07.34.03.0605.01

G0,2
2,0Hz È b, cL � 2 z

1

2
Hb+cL Kb-cI2 z N

07.34.03.1091.01

G0,2
2,0Hz È b, cL � Π cscHΠ Hb - cLL z

b+c

2 JIc-bI2 z N - Ib-cI2 z NN
07.34.03.0606.01

G0,2
2,0Jz Ë b, b + 1

2
N � Π zb ã-2 z

Case 8m, n, p, q< = 82, 0, 0, 3<
07.34.03.0607.01

G0,3
2,0Hz È b1, b2, b3L � Π cscHΠ Hb2 - b1LL zb1

GHb1 - b2 + 1L GHb1 - b3 + 1L  0F2H; b1 - b2 + 1, b1 - b3 + 1; zL -

zb2

GH1 - b1 + b2L GHb2 - b3 + 1L  0F2H; 1 - b1 + b2, b2 - b3 + 1; zL �; b2 - b1 Ï Z

07.34.03.0608.01

G0,3
2,0Jz Ë b, b + 1

3
, b - 1

3
N �

2 z
b-

1

3

3
 exp -

3 z
3

2
sin

1

2
33�2 z

3

Case 8m, n, p, q< = 82, 0, 0, 4<
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07.34.03.0609.01

G0,4
2,0Hz È b1, b2, b3, b4L � Π cscHΠ Hb2 - b1LL

Izb1
0F

�
3H; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL - zb2

0F
�

3H; b2 - b1 + 1, b2 - b3 + 1, b2 - b4 + 1; zLM �; b2 - b1 Ï Z

07.34.03.0610.01

G0,4
2,0Jz Ë b, b, b + 1

2
, b + 1

2
N � zb

2

Π
K0J4 z

4 N - Y0J4 z
4 N

Case 8m, n, p, q< = 82, 0, 1, 2<
07.34.03.0611.01

G1,2
2,0 z

a1

b1, b2
�

Π cscHΠ Hb2 - b1LL zb1

GHa1 - b1L 1F
�

1H1 - a1 + b1; b1 - b2 + 1; -zL -
zb2

GHa1 - b2L  1F
�

1H1 - a1 + b2; 1 - b1 + b2; -zL �; b2 - b1 Ï Z

07.34.03.0612.01

G1,2
2,0 z

a

b, c
� ã-z zb UHa - c, b - c + 1, zL

07.34.03.0613.01

G1,2
2,0 z

a

b, a - 1
� za-1 GHb - a + 1, zL

07.34.03.0614.01

G1,2
2,0 z

a

b, a - 1
� GHb - a + 1L za-1 QHb - a + 1, zL

07.34.03.0615.01

G1,2
2,0 z

a

b, a - 1
� zb Ea-bHzL

07.34.03.0616.01

G1,2
2,0 z

a

b, b + 1

2

� 22 a-2 b-1 ã-z zb H2 b-2 a+1I z N
07.34.03.0617.01

G1,2
2,0 z

a

b, 2 a - b - 1
�

za-
1

2

Π
 ã-

z

2 K
b-a+

1

2

K z

2
O

07.34.03.0618.01

G1,2
2,0 z

a

a - 1, a - 1
� -

1

2
za-1 2 EiH-zL + log -

1

z
- logH-zL + 2 logHzL

07.34.03.0619.01

G1,2
2,0 z

a

a - 1, a - 1

2

� Π za-1 erfcI z N

Case 8m, n, p, q< = 82, 0, 1, 3<
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07.34.03.0620.01

G1,3
2,0 z

a1

b1, b2, b3
� Π cscHΠ Hb2 - b1LL zb1

GHa1 - b1L  1F
�

2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL -

zb2

GHa1 - b2L 1F
�

2H1 - a1 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL �; b2 - b1 Ï Z

07.34.03.0621.01

G1,3
2,0 z

a

b, c, a
� z

b+c

2 JJb-cI2 z N cosHHc - aL ΠL + Yb-cI2 z N sinHHc - aL ΠLN
07.34.03.0622.01

G1,3
2,0 z

a

b, b - 1

2
, a

�
zb-

1

2

Π
cosIΠ Ha - bL + 2 z N

07.34.03.0623.01

G1,3
2,0 z

a

b, b + 1

2
, a - 1

�
ä 4a-b-1 za-1

Π
 JGI2 b - 2 a + 2, 2 -z N - GI2 b - 2 a + 2, -2 -z NN �; ImHzL < 0

07.34.03.0624.01

G1,3
2,0 z

a

b, b + 1

2
, a

�
zb

Π
sinIΠ Ha - bL + 2 z N

07.34.03.0625.01

G1,3
2,0 z

a

b, b + 1

2
, a + 1

�
zb

Π
J z cosIΠ Ha - bL + 2 z N + Hb - aL sinIΠ Ha - bL + 2 z NN

07.34.03.0626.01

G1,3
2,0 z

a

b, a - 1, b - 1

2

�
22 a-2 b-1 ã-ä Ha+bL Π za-1

Π
 Jã2 ä b Π GI2 b - 2 a + 1, -2 -z N + ã2 ä a Π GI2 b - 2 a + 1, 2 -z NN �;

-Π < argHzL £ -
Π

2

07.34.03.0627.01

G1,3
2,0 z

a

b, a - 1, b + 1

2

�

-
4a-b-1 ã-ä Ha+bL Π za-1

Π
 Jã2 ä b Π GI-2 a + 2 b + 2, -2 -z N + ã2 ä a Π GI-2 a + 2 b + 2, 2 -z NN �; ImHzL < 0

07.34.03.0628.01

G1,3
2,0 z

a

a - 1

2
, b, 2 a - b - 1

� - Π za-
1

2 J
b-a+

1

2

I z N Y
b-a+

1

2

I z N
07.34.03.0629.01

G1,3
2,0 z

a

b, a + 1

2
, a

� z
1

2
Ja+b+

1

2
N Y

b-a-
1

2

I2 z N
07.34.03.0630.01

G1,3
2,0 z

a

b, a + 1, b - 1

2

�
zb-

1

2

2 Π
 JH2 a - 2 b + 1L sinI2 z N - 2 z cosI2 z NN
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07.34.03.0631.01

G1,3
2,0 z

a

b, a + 1, b + 1

2

�
zb

Π
JHa - bL cosI2 z N + z sinI2 z NN

07.34.03.0632.01

G1,3
2,0 z

a

b, 2 a - b - 1, a - 1

2

�
Π

2
 secHHa - bL ΠL za-

1

2 J
a-b-

1

2

I z N2
- J

b-a+
1

2

I z N2

07.34.03.0633.01

G1,3
2,0 z

a

b, 2 a - b - 1, a - 1

2

� -
Π

2
 za-

1

2 J
b-a+

1

2

I z N Y
a-b-

1

2

I z N + J
a-b-

1

2

I z N Y
b-a+

1

2

I z N
07.34.03.0634.01

G1,3
2,0 z

a

b, 2 a - b - 1, a
�

secHHa - bL ΠL
2

 za-
1

2 JJ2 a-2 b-1I2 z N - J2 b-2 a+1I2 z NN
07.34.03.0635.01

G1,3
2,0 z

a

b, 2 a - b, a
�

secHHb - aL ΠL
2

za JJ2 b-2 aI2 z N + J2 a-2 bI2 z NN
07.34.03.0636.01

G1,3
2,0 z

a

a - 1, a - 1, a - 1

2

� -
2 za-1

Π
 CiI2 z N

07.34.03.0637.01

G1,3
2,0 z

a

a - 1, a - 3

4
, a - 1

4

� za-1 1 - 2 C
2 z

4

Π

07.34.03.0638.01

G1,3
2,0 z

a

a - 1, a - 1

2
, a - 1

� za-1 Π -
2

Π
 SiI2 z N

07.34.03.0639.01

G1,3
2,0 z

a

a - 1, a - 1

4
, a - 3

4

� za-1 1 - 2 S
2 z

4

Π

Case 8m, n, p, q< = 82, 0, 1, 4<
07.34.03.1092.01

G1,4
2,0 z

a1

b1, b2, b3, b4
� Π cscHΠ Hb1 - b2LL zb2 1F

�
3H-a1 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; -zL

GHa1 - b2L -

zb1 1F
�

3H-a1 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL
GHa1 - b1L �; b2 - b1 Ï Z

07.34.03.1093.01

G1,4
3,0 z

a

a - 1

2
, a - 1

6
, a + 1

6
, a

�
2 za-

1

2

3
ã

-
1

2
3 z

3

cos
3

2
3 z

3
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Case 8m, n, p, q< = 82, 0, 1, 5<
07.34.03.0640.01

G1,5
2,0 z

a1

b1, b2, b3, b4, b5
�

Π cscHΠ Hb2 - b1LL zb1

GHa1 - b1L 1F
�

4Hb1 - a1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1, b1 - b5 + 1; -zL -

zb2

GHa1 - b2L 1F
�

4Hb2 - a1 + 1; b2 - b1 + 1, b2 - b3 + 1, b2 - b4 + 1, b2 - b5 + 1; -zL �; b2 - b1 Ï Z

07.34.03.0641.01

G1,5
2,0 z

a

b, b + 1

2
, a - 1

2
, a, 2 b - a + 1

2

�
zb

Π
 I2 a-2 b-1J2 2 z

4 N J2 b-2 a+1J2 2 z
4 N

07.34.03.0642.01

G1,5
2,0 z

a

a - 1

4
, a + 1

4
, a - 1

2
, a, a

�
za-

1

2

2 Π3�2  coshJ2 2 z
4 N sinJ2 2 z

4 N
07.34.03.0643.01

G1,5
2,0 z

a

a + 1

4
, a + 3

4
, a, a, a + 1

2

� -
za

2 Π3�2  cos J2 2 z
4 N sinhJ2 2 z

4 N

Case 8m, n, p, q< = 82, 0, 2, 2<
07.34.03.0644.01

G2,2
2,0 z

a1, a2

b1, b2
� Π cscHΠ Hb2 - b1LL 1

GHa1 - b1L GHa2 - b1L  zb1
2F

�
1H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1; zL -

1

GHa1 - b2L GHa2 - b2L  zb2
2F

�
1H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2; zL ΘH1 -  z¤L

07.34.03.0645.01

G2,2
2,0 z

a1, a2

b1, b2
� zb1 H1 - zLa1+a2-b1-b2-1

2F
�

1Ha2 - b2, a1 - b2; a1 + a2 - b1 - b2; 1 - zL ΘH1 -  z¤L
07.34.03.0646.01

G2,2
2,0 z

a1, a2

b1, b2
� zb1+b2-a2 H1 - zLa1+a2-b1-b2-1

2F
�

1 a2 - b1, a2 - b2; a1 + a2 - b1 - b2; 1 -
1

z
ΘH1 -  z¤L �; z Ï H-1, 0L

07.34.03.0647.01

G2,2
2,0 z

a, c

b, d
�

GHb - a + 1L ΘH1 -  z¤L
GHc - dL zd H1 - zLa-b+c-d-1 Pb-a

Ha-b+c-d-1,d-bLH2 z - 1L
07.34.03.0648.01

G2,2
2,0 z

a, c

b, d
�

GHd - a + 1L ΘH1 -  z¤L
GHc - bL zb+d-a H1 - zLa-b+c-d-1 Pd-a

Ha-b+c-d-1,a-cL 2

z
- 1

07.34.03.0649.01

G2,2
2,0 z

a, c

b, 2 a - b - 1
�

GHb - c + 1L ΘH1 -  z¤L
GHc - a + 1L H2 c - 2 a + 1Lb-c

 H1 - zLc-a z2 a-c-1 Cb-c

1

2
+c-a 2

z
- 1
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07.34.03.0650.01

G2,2
2,0 z

a, c

b, 2 a - b - 1
� ΘH1 -  z¤L H1 - zL c-a

2 za-1
Pa-b-1

a-c
2

z
- 1

07.34.03.0651.01

G2,2
2,0 z

a, c

b, 2 a - b - 1
�

ãä J 1

2
-a+bN Π ΘH1 -  z¤L

Π GHc - bL  H1 - zL 1

4
H2 c-2 a-1L za-

1

2 Q
c-a-

1

2

a-b-
1

2
2 - z

2 1 - z
�; ReHzL > 0

07.34.03.0652.01

G2,2
2,0 z

a, c

b, b + 1

2

� 2a-2 b+c-
3

2 ΘH1 -  z¤L H1 - zL 1

4
H2 a+2 c-3L-b zb P

c-a-
1

2

2 b-a-c+
3

2 I z N
07.34.03.0653.01

G2,2
2,0 z

a, c

b, b + c - a
�

Π ΘH1 -  z¤L
GHa - bL  H1 - zLa-b-

1

2 zb+
1

4
H2 c-2 a-1L

P
c-a-

1

2

b-a+
1

2
z + 1

2 z

07.34.03.0654.01

G2,2
2,0 z

a, c

b, b + c - a
�

2 ãä Ha-cL Π ΘH1 -  z¤L
GHa - bL GHc - bL  zb+

c-a

2 H1 - zLa-b-1
Qa-b-1

c-a
1 + z

1 - z

07.34.03.0655.01

G2,2
2,0 z

a, c

b, a - b + c - 1

2

�

22 b-a-c-
1

2 GHb - a + 1L GHb - c + 1L
Π 1 - z

 z
1

4
H2 a+2 c-1L ΘH1 -  z¤L P

c-a-
1

2

a-2 b+c-
1

2 I- 1 - z N + P
c-a-

1

2

a-2 b+c-
1

2 I 1 - z N
07.34.03.0656.01

G2,2
2,0 z

a, c

b, a+c-1

2

�
GHb - c + 1L ΘH1 -  z¤L

GJ 1

2
Ha - 2 b + c + 1LN Ha - 2 b + cLb-c

 H1 - zL 1

2
Ha-2 b+c-1L z

1

2
Ha+c-1L Cb-c

1

2
Ha-2 b+cLH2 z - 1L

07.34.03.0657.01

G2,2
2,0 z

a, c

b, a+c-1

2

� ΘH1 -  z¤L H1 - zL a-2 b+c-1

4 z
a+2 b+c-1

4 P 1

2
Ha-c-1L

b+
1

2
H1-a-cLH2 z - 1L

07.34.03.0658.01

G2,2
2,0 z

a, a + 1

2

b, c
�

GH2 c - 2 a + 1L ΘH1 -  z¤L
GJ2 a - b - c + 1

2
N H4 a - 2 Hb + cLL2 c-2 a

 zb+c-a H1 - zL2 a-b-c-
1

2 C2 c-2 a
2 a-b-c

1

z

07.34.03.0659.01

G2,2
2,0 z

a, a + 1

2

b, c
� 22 a-b-c-

1

2 ΘH1 -  z¤L H1 - zLa-
1

4
H2 b+2 c+1L z

1

4
H2 b+2 c-1L

P
c-b-

1

2

b+c-2 a+
1

2
1

z

07.34.03.0660.01

G2,2
2,0 z

a, a + 1

2

b, c
�

22 a-b-c ãä Hc-bL Π ΘH1 -  z¤L
Π GH2 Ha - cLL H1 - zLa-

b+c+1

2 z
b+c

2 Q2 a-b-c-1
b-c

1

1 - z

07.34.03.0661.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b - 1
�

2 ΘH1 -  z¤L
H2 b - 2 a + 1L Π

 za-
1

2 sinhJH2 b - 2 a + 1L tanh-1I 1 - z NN
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07.34.03.0662.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b - 1
�

4 ΘH1 -  z¤L
H2 a - 2 b - 1L Π

za-
3

2 1 - z  U
a-b-

3

2

2

z
- 1

07.34.03.0663.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b - 1
�

8 ΘH1 -  z¤L
H2 a - 2 b - 1L Π

 za-
5

2 1 - z H2 - zL U 2 a-2 b-5

4

z2 - 8 z + 8

z2
�; ReHzL > 0

07.34.03.0664.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b - 1
�

ΘH1 -  z¤L
Π  H2 b - 2 a + 1L  zb KI1 - 1 - z N2 a-2 b-1

- I1 + 1 - z N2 a-2 b-1O
07.34.03.0665.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b - 1
�

22 Hb-aL+1 ΘH1 -  z¤L
Π H2 b - 2 a + 1L  zb 1 + z - 1 - z

4 a-4 b-2

- 1 + z + 1 - z
4 a-4 b-2

07.34.03.0666.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b
�

ΘH1 -  z¤L
2 Π 1 - z

 zb KI1 - 1 - z N2 Ha-bL
+ I1 + 1 - z N2 Ha-bLO

07.34.03.0667.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b
�

22 Hb-aL-1 ΘH1 -  z¤L
Π 1 - z

zb 1 + z - 1 - z
4 Ha-bL

+ 1 + z + 1 - z
4 Ha-bL

07.34.03.0668.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b
�

za

Π  1 - z
 Ta-b

2

z
- 1 ΘH1 -  z¤L

07.34.03.0669.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b
�

za ΘH1 -  z¤L
Π 1 - z

T a-b

2

z2 - 8 z + 8

z2
�; ReHzL > 0

07.34.03.0670.01

G2,2
2,0 z

a, 2 b - a + 1

b, b
� zb Pb-aH2 z - 1L ΘH1 -  z¤L

07.34.03.0671.01

G2,2
2,0 z

a, 2 b - a + 1

b, b + 1

2

�
ΘH1 -  z¤L
Π 1 - z

zb cosJH2 a - 2 b - 1L cos-1I z NN
07.34.03.0672.01

G2,2
2,0 z

a, 2 b - a + 1

b, b + 1

2

�
zb

Π 1 - z
T

a-b-
1

2

H2 z - 1L ΘH1 -  z¤L
07.34.03.0673.01

G2,2
2,0 z

a, 2 b - a + 2

b, b + 1

2

�
ΘH1 -  z¤L

Ha - b - 1L Π
 zb sinJ2 Ha - b - 1L cos-1 I z NN

07.34.03.0674.01

G2,2
2,0 z

a, 2 b - a + 2

b, b + 1

2

�
2 ΘH1 -  z¤L

Ha - b - 1L Π
zb+

1

2  1 - z  Ua-b-2H2 z - 1L
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07.34.03.0675.01

G2,2
2,0 z

a, b + 1

2

b, a - 1

2

� z
a+b-1

2 Pb-a

z + 1

2 z
ΘH1 -  z¤L

07.34.03.0676.01

G2,2
2,0 z

a, b + 1

b, a - 1
�

ΘH1 -  z¤L
a - b - 1

 z
a+b-3

2 I1 - z2M U a-b-3

2

z2 + 1

2 z

07.34.03.0677.01

G2,2
2,0 z

a, a

b, 2 a - b - 1
� za-1 Pb-a

2

z
- 1 ΘH1 -  z¤L

07.34.03.0678.01

G2,2
2,0 z

a, a + 1

2

b, 2 a - b
�

ΘH1 -  z¤L
Π 1 - z

 za coshJ2 Hb - aL tanh-1 I 1 - z NN
07.34.03.0679.01

G2,2
2,0 z

b - e n

2
u, b + n - e n

2
u + 1

2

b, b
�

H-1Lf n

2
v e n

2
u! ΘH1 -  z¤L

GJn - e n

2
u + 1

2
N  H1 - zL n-1

2
-f n

2
v zb PnI 1 - z N �; n Î N

07.34.03.0680.01

G2,2
2,0 z

a, a

a - 3

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π I1 - 1 - z N za-
1

2 E
4 1 - z

I 1 - z + 1N2
�;  z¤ > 1 Þ ReHzL > 0

07.34.03.0681.01

G2,2
2,0 z

a, a

a - 3

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π
za-

3

2 I 1 - z + 1N E
4 1 - z

I 1 - z + 1N2
�;  z¤ > 1 Þ ReHzL > 0

07.34.03.0682.01

G2,2
2,0 z

a, a

a - 3

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π I 1 - z + 1N za-
1

2 E -
4 1 - z

I1 - 1 - z N2
�;  z¤ > 1 Þ ReHzL > 0

07.34.03.0683.01

G2,2
2,0 z

a, a

a - 3

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π
za-

3

2 I1 - 1 - z N E -
4 1 - z

I1 - 1 - z N2
�;  z¤ > 1 Þ ReHzL > 0

07.34.03.0684.01

G2,2
2,0 z

a, a

a - 1, a - 1
� -za-1 logHzL ΘH1 -  z¤L

07.34.03.0685.01

G2,2
2,0 z

a, a

a - 1, a - 1

2

�
2 ΘH1 -  z¤L

Π
 za-1 cos-1I z N

07.34.03.0686.01

G2,2
2,0 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π
za-

3

4  K
1 - z

2
�; z Ï H-1, 0L
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07.34.03.0687.01

G2,2
2,0 z

a, a

a - 3

4
, a - 1

4

�
2 2

Π z + 1

za-
3

4 ΘH1 -  z¤L K
z - 1

z + 1
�; z Ï H-1, 0L

07.34.03.0688.01

G2,2
2,0 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π z - 1 + z

 za-
3

4 K
2 z - 1

z - 1 + z
�; z Ï H-1, 0L

07.34.03.0689.01

G2,2
2,0 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π z - z - 1

za-
3

4 K
2 z - 1

z - 1 - z
�; Ï H-1, 0L

07.34.03.0690.01

G2,2
2,0 z

a, a

a - 3

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π
z - 1 + z za-

3

4 K
2 z - 1

z - 1 - z
�; z Ï H-1, 0L

07.34.03.0691.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH1 -  z¤L

Π
 za-

1

2 KH1 - zL �; z Ï H-1, 0L
07.34.03.0692.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH1 -  z¤L

Π
za-1 K 1 -

1

z
�; z Ï H-1, 0L

07.34.03.0693.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH1 -  z¤L

Π
 za-

3

4  K -
I z - 1N2

4 z
�; z Ï H-1, 0L

07.34.03.0694.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
4

Π I z + 1N  za-
1

2 ΘH1 -  z¤L K
1 - z

1 + z

2

�; z Ï H-1, 0L
07.34.03.0695.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH1 -  z¤L

Π I 1 - z + 1N  za-
1

2 K
4 1 - z

I 1 - z + 1N2
�; ReHzL > 0

07.34.03.0696.01

G2,2
2,0 z

a, a

a - 1

2
, a - 1

2

�
2 ΘH1 -  z¤L

Π I1 - 1 - z N  za-
1

2 K -
4 1 - z

I 1 - z - 1N2
�; ReHzL > 0

07.34.03.0697.01

G2,2
2,0 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π 1 - 1 - z

 za-
1

4 E
2 1 - z

1 - z + 1
�; Ï H-1, 0L
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07.34.03.0698.01

G2,2
2,0 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π
 1 - z + 1 za-

3

4 E
2 1 - z

1 - z + 1
�; Ï H-1, 0L

07.34.03.0699.01

G2,2
2,0 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π
 za-

3

4 1 - 1 - z E
2 1 - z

1 - z - 1
�; Ï H-1, 0L

07.34.03.0700.01

G2,2
2,0 z

a, a + 1

2

a - 3

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π 1 - z + 1

 za-
1

4 E
2 1 - z

1 - z - 1
�; Ï H-1, 0L

07.34.03.0701.01

G2,2
2,0 z

a, a + 1

2

a - 1

2
, a - 1

2

�
2 za-

1

2

Π
log

1 - z + 1

z
ΘH1 -  z¤L

07.34.03.0702.01

G2,2
2,0 z

a, a + 1

2

a - 1

2
, a - 1

2

� -
2 za-

1

2

Π
log

1 - 1 - z

z
ΘH1 -  z¤L

07.34.03.0703.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 za-

1

2 ΘH1 -  z¤L
Π

 K
z - 1

2 z
�; z Ï H-1, 0L

07.34.03.0704.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 2 ΘH1 -  z¤L

Π z + 1

 za-
1

4  K
1 - z

1 + z
�; z Ï H-1, 0L

07.34.03.0705.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 za-

3

4 ΘH1 -  z¤L
Π

 1 - 1 - z K
2 1 - z I1 - 1 - z N

z
�; z Ï H-1, 0L

07.34.03.0706.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 za-

3

4 ΘH1 -  z¤L
Π

 1 - 1 - z K
2 1 - z

1 + 1 - z
�; z Ï H-1, 0L

07.34.03.0707.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π 1 - z + 1

 za-
1

4 K
2 1 - z

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0708.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π 1 - 1 - z

 za-
1

4 K
2 1 - z

1 - z - 1
�; z Ï H-1, 0L
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07.34.03.0709.01

G2,2
2,0 z

a, a + 1

2

a - 1

4
, a - 1

4

�
2 ΘH1 -  z¤L

Π 1 - 1 - z

za-
1

4 K
2 1 - z

1 - z - 1
�; z Ï H-1, 0L

07.34.03.0710.01

G2,2
2,0 z

a, a + 1

a - 1

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π
 za-

1

2 EH1 - zL �; z Ï H-1, 0L
07.34.03.0711.01

G2,2
2,0 z

a, a + 1

a - 1

2
, a + 1

2

�
2 ΘH1 -  z¤L

Π
za E 1 -

1

z
�; z Ï H-1, 0L

07.34.03.0712.01

G2,2
2,0 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π
za-

1

4  z - 1 + z E
2 z - 1

z - 1 + z
�; z Ï H-1, 0L

07.34.03.0713.01

G2,2
2,0 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π z - z - 1

za-
1

4 E
2 z - 1

z - 1 + z
�; z Ï H-1, 0L

07.34.03.0714.01

G2,2
2,0 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π
za-

1

4 - z - 1 + z E
2 z - 1

z - 1 - z

07.34.03.0715.01

G2,2
2,0 z

a, a + 1

a - 1

4
, a + 1

4

�
2 ΘH1 -  z¤L

Π z - 1 + z

za-
1

4 E
2 z - 1

z - 1 - z
�; z Ï H-1, 0L

Case 8m, n, p, q< = 82, 0, 2, 3<
07.34.03.0716.01

G2,3
2,0 z

a1, a2

b1, b2, b3
� Π cscHΠ Hb2 - b1LL zb1

GHa1 - b1L GHa2 - b1L 2F
�

2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; zL -

zb2

GHa1 - b2L GHa2 - b2L  2F
�

2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; zL �; b2 - b1 Ï Z

Case 8m, n, p, q< = 82, 0, 2, 4<
07.34.03.1094.01

G2,4
2,0 z

a1, a2

b1, b2, b3, b4
� Π cscHΠ Hb1 - b2LL zb2 2F

�
3H-a1 + b2 + 1, -a2 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; zL

GHa1 - b2L GHa2 - b2L -

zb1 2F
�

3H-a1 + b1 + 1, -a2 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL
GHa1 - b1L GHa2 - b1L �; Ø b2 - b1 Î Z
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07.34.03.1095.01

G2,4
2,0 z

a, a + 1

2

b, 2 a - b, c, 2 a - c
�

za JI2 a-b-cI z N Ic-bI z N + Ib-cI z N I-2 a+b+cI z NN
2 Π

�; Ø b2 - b1 Î Z

07.34.03.1096.01

G2,4
2,0 z

a, a + 1

2

b, 2 a - b, a, a
�

za

2 Π
KIa-bI z N2

+ Ib-aI z N2O
07.34.03.1097.01

G2,4
2,0 z

a, a + 1

2

b, 2 a - b, 2 a - b - 1

2
, b + 1

2

�
1

2 Π
 za-

1

4 I
-2 a+2 b+

1

2

I z N coshI z N + I
2 a-2 b-

1

2

I z N sinhI z N
07.34.03.1098.01

G2,4
2,0 z

a, a + 1

2

b, 2 a - b, a, a + 1

2

�
za

2 Π
 JI2 b-2 aI2 z N + I2 a-2 bI2 z NN

07.34.03.1099.01

G2,4
2,0 z

a, a + 1

2

a, a, a - 1

2
, a - 1

2

�
2 za-

1

2

Π3�2  ShiI2 z N
07.34.03.1100.01

ChiI z N � -
1

2
Π3�2 G2,4

2,0
z

4

1

2
, 1

0, 0, 1

2
, 1

2

07.34.03.1101.01

G2,4
2,0 z

a, a + 1

2

a - 1

2
, a - 1

2
, a, a

� -
2 za-

1

2

Π3�2  ChiI2 z N

Case 8m, n, p, q< = 82, 0, 3, 3<
07.34.03.0717.01

G3,3
2,0 z

a1, a2, a3

b1, b2, b3
�

Π cscHΠ Hb2 - b1LL zb1

GHa1 - b1L GHa2 - b1L GHa3 - b1L 3F
�

2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL -

zb2

GHa1 - b2L GHa2 - b2L GHa3 - b2L  3F
�

2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL  ΘH1 -

 z¤L �; b2 - b1 Ï Z

Case 8m, n, p, q< = 82, 1, 1, 2<
07.34.03.0718.01

G1,2
2,1 z

a1

b1, b2
� GHb1 - a1 + 1L GHb2 - b1L 1F1Hb1 - a1 + 1; b1 - b2 + 1; zL zb1 +

GHb1 - b2L GHb2 - a1 + 1L 1F1Hb2 - a1 + 1; b2 - b1 + 1; zL zb2 �; b2 - b1 Ï Z
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07.34.03.0719.01

G1,2
2,1 z

a1

b1, b2
� GH1 - a1 + b1L GH1 - a1 + b2L zb1 UH1 - a1 + b1, b1 - b2 + 1, zL

07.34.03.0720.01

G1,2
2,1 z

a

b, 2 a - b - 2
�

Π cscHHa - bL ΠL
2 Ha - b - 1L za-

1

2 ãz�2 K
a-b-

1

2

K z

2
O + K

a-b-
3

2

K z

2
O

07.34.03.0721.01

G1,2
2,1 z

a

b, 2 a - b - 1
� Π cscHHa - bL ΠL za-

1

2 ãz�2 K
b-a+

1

2

K z

2
O

07.34.03.0722.01

G1,2
2,1 z

a

b, 2 a - b
�

Π cscHHa - bL ΠL
2

za+
1

2 ãz�2 K
b-a-

1

2

K z

2
O - K

b-a+
1

2

K z

2
O

07.34.03.0723.01

G1,2
2,1 z

a

b, a
� ãz zb GHb - a + 1L GHa - b, zL

07.34.03.0724.01

G1,2
2,1 z

a

b, a
� GHb - a + 1L za ãz Eb-a+1HzL

07.34.03.0725.01

G1,2
2,1 z

a

a - 1

2
, a

� ãz Π za-
1

2 erfcI z N
07.34.03.0726.01

G1,2
2,1 z

a

a, a
� -ãz za EiH-zL +

1

2
log -

1

z
- logH-zL + logHzL

07.34.03.1102.01

G1,2
2,1 z

a

b, b + 1

2

� 2 Π zb GH2 b - 2 a + 2L H2 a-2 b-2I z N �; 2 a - 2 b Ï Z

Case 8m, n, p, q< = 82, 1, 1, 3<
07.34.03.0727.01

G1,3
2,1 z

a1

b1, b2, b3
� Π cscHΠ Hb2 - b1LL IGH1 - a1 + b1L zb1

1F
�

2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; zL -

GH1 - a1 + b2L zb2
1F

�
2H1 - a1 + b2; 1 - b1 + b2, b2 - b3 + 1; zLM �; b2 - b1 Ï Z

07.34.03.0728.01

G1,3
2,1 z

a

b, 2 a - b - 1, a - 1

2

� Π3�2 cscH2 Ha - bL ΠL za-
1

2 I
a-b-

1

2

I z N2
- I

b-a+
1

2

I z N2

07.34.03.0729.01

G1,3
2,1 z

a

b, 2 a - b - 1, a - 1

2

� Π cscHHa - bL ΠL za-
1

2 I
a-b-

1

2

I z N + I
b-a+

1

2

I z N K
b-a+

1

2

I z N
07.34.03.0730.01

G1,3
2,1 z

a

b, a - 1

2
, 2 a - b - 1

� 2 Π za-
1

2 I
b-a+

1

2

I z N K
b-a+

1

2

I z N
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07.34.03.0731.01

G1,3
2,1 z

a

b, a, a - 1

2

� Π z
1

4
H2 a+2 b-1L cscHHa - bL ΠL I

b-a+
1

2

I2 z N - L
a-b-

1

2

I2 z N
07.34.03.0732.01

G1,3
2,1 z

a

b, b + 1

2
, a - 1

� 22 a-2 b-1 Π za-1 GI2 b - 2 a + 2, 0, 2 z N
07.34.03.0733.01

G1,3
2,1 z

a

a, a - 1

2
, b

� Π z
1

2
Ja+b-

1

2
N I

a-b-
1

2

I2 z N - L
a-b-

1

2

I2 z N

Case 8m, n, p, q< = 82, 1, 2, 2<
07.34.03.0734.01

G2,2
2,1 z

a1, a2

b1, b2
� GH1 - a1 + b1L GH1 - a1 + b2L za1-1

2F
�

1 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2; -
1

z

07.34.03.0735.01

G2,2
2,1 z

b1, b2

a1, a2
�

Π cscHΠ Ha1 - b1LL GHb2 - a1 + 1L
GHa2 - b1L  za1-1 Pa1-b1-1

Ha2-a1 ,b1+b2-a1-a2+1L 1 +
2

z

07.34.03.0736.01

G2,2
2,1 z

a, c

b, d
� GHb - c + 1L GHd - a + 1L zb-c+d Hz + 1La-b+c-d-1 Pb-c

Hc-a,a-b+c-d-1L z + 2

z
�; z Ï H-1, 0L

07.34.03.0737.01

G2,2
2,1 z

a, c

b, d
� G Hb - a + 1L GHd - c + 1L zb Hz + 1La-b-1 Pd-c

Hc-a,b-dL z - 1

z + 1
�; z Ï H-1, 0L

07.34.03.0738.01

G2,2
2,1 z

a, c

b, b + 1

2

� 2a+c-2 b-1 Π GH2 b - 2 a + 2L zb Hz + 1L a+c

2
-b-1 Pa-2 b+c-2

a-c
z

z + 1
�; z Ï H-¥, 0L

07.34.03.0739.01

G2,2
2,1 z

a, c

b, b + 1

2

� 22 c-2 b-1 GH2 b - 2 c + 2L G c - a +
1

2
zb Hz + 1La-b-1 C2 b-2 c+1

c-a+
1

2
z

z + 1
�; z Ï H-1, 0L

07.34.03.0740.01

G2,2
2,1 z

a, c

b, c - 1
� GHb - a + 1L -

1

z

a-c

za-1 B
-

1

z

Hc - a, a - bL
07.34.03.0741.01

G2,2
2,1 z

a, c

b, c - 1
�

Π cscHHa - bL ΠL GHc - aL
GHc - bL  -

1

z

a-c

za-1 I
-

1

z

Hc - a, a - bL
07.34.03.0742.01

G2,2
2,1 z

a, c

b, 2 a - b - 1
� Π H-z - 1L c-a

2 -
1

z

a-c

2 H-zL a-c

2 za-1 cscHHa - bL ΠL Pa-b-1
a-c

z + 2

z

07.34.03.0743.01

G2,2
2,1 z

a, c

b, 2 a - b - 1
� Π cscHHa - bL ΠL za-1 Hz + 1L c-a

2 Pa-b-1
a-c

z + 2

z
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07.34.03.0744.01

G2,2
2,1 z

a, c

b, 2 a - b - 1
�

Π cscHHa - bL ΠL GH2 a - b - cL GH2 c - 2 a + 1L
GHc - a + 1L GHc - bL z2 a-c-1 Hz + 1Lc-a C2 a-b-c-1

1

2
+c-a z + 2

z
�; z Ï H-1, 0L

07.34.03.0745.01

G2,2
2,1 z

a, c

b, 2 a - b - 1
�

ãä Jb-a+
1

2
N Π Π cscHHa - bL ΠL

GHc - bL  za-
1

2 Hz + 1L 1

4
H2 c-2 a-1L

Q
c-a-

1

2

a-b-
1

2
z + 2

2 z + 1
�; ReHzL ³ 0

07.34.03.0746.01

G2,2
2,1 z

a, c

b, 2 c - b - 1
� GHb - a + 1L GH2 c - a - bL zc-1 Hz + 1L a-c

2 Pb-c
a-c

z + 2

z
�; z Ï H-1, 0L

07.34.03.0747.01

G2,2
2,1 z

a, c

b, 2 c - b - 1
� 4c-a Π za-1 cscHHa - bL ΠL G c - a +

1

2
Ca-b-1

c-a+
1

2
z + 2

z

07.34.03.0748.01

G2,2
2,1 z

a, c

b, 2 c - b - 1
�

ã
Π ä

2
 H2 b-2 c+1L GHb - a + 1L

Π
 zc-

1

2 Hz + 1L 1

4
H2 a-2 c-1L

Q
c-a-

1

2

c-b-
1

2
z + 2

2 z + 1
�; ReHzL ³ 0

07.34.03.0749.01

G2,2
2,1 z

a, c

b, b - a + c
� z

c-a

2
+b 1

z + 1

a-c

2 H1 + zL 3 a-c

2
-b-1 GHb - a + 1L GHb + c - 2 a + 1L Pa-b-1

a-c
z - 1

z + 1
�; z Ï H-¥, 0L

07.34.03.0750.01

G2,2
2,1 z

a, c

b, b - a + c
� zb-a+c Hz + 1L2 a-b-c-1 GHb - c + 1L GH2 c - 2 a + 1L Hc - a + 1Lb-c Cb-c

c-a+
1

2
z - 1

z + 1
�; z Ï H-1, 0L

07.34.03.0751.01

G2,2
2,1 z

a, c

b, a - b + c - 3

2

� 2c-a z
1

2
Ha+c-2L GHb - a + 1L G c - b -

1

2
Pa-2 b+c-2

a-c 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0752.01

G2,2
2,1 z

a, c

b, a - b + c - 3

2

�
22 b-a-c+

5

2 ãä Π J2 b-a-c+
3

2
N GHb - a + 1L

GHc - bL  z
1

2
Ja+c-

3

2
N
Q

c-a-
1

2

a-2 b+c-
3

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0753.01

G2,2
2,1 z

a, c

b, a - b + c - 1

2

�
2c-a GHb - a + 1L GJc - b + 1

2
N

z + 1
z

1

2
Ha+c-1L P2 b-a-c

a-c 1 +
1

z
�; z Ï H-1, 0L

07.34.03.0754.01

G2,2
2,1 z

a, c

b, a - b + c - 1

2

�
22 b-a-c+

3

2 ãä J2 b-a-c+
1

2
N Π GHb - a + 1L

z + 1 GHc - bL  z
1

4
H2 a+2 c-1L

Q
c-a-

1

2

a-2 b+c-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.0755.01

G2,2
2,1 z

a, c

b, a+c-1

2

� Π GHb - a + 1L z
1

4
Ha+2 b+c-2L Hz + 1L 1

4
Ha-2 b+c-2L

P
-b+

a+c

2
-1

a-c

2
2 z + 1

2 z z + 1
�; ReHzL ³ 0
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07.34.03.0756.01

G2,2
2,1 z

a, c

b, a+c-1

2

�
2 ã

Π ä

2
H2 b-a-c+1L GHb - a + 1L

GHc - bL z
1

4
Ha+2 b+c-1L Hz + 1L 1

4
Ha-2 b+c-1L

Q 1

2
Hc-a-1L

1

2
Ha+c-1L-bH2 z + 1L �; z Ï H-1, 0L

07.34.03.0757.01

G2,2
2,1 z

a, c

b, a+c-1

2

� 2 ã
Π ä

2
 Ha-2 b+c-1L z

1

4
Ha+2 b+c-1L Hz + 1L 1

4
Ha-2 b+c-1L

Q c-a-1

2

b+
1-a-c

2 H2 z + 1L �; z Ï H-1, 0L
07.34.03.0758.01

G2,2
2,1 z

a, c

b, a+c-1

2

� z
1

2
Ha+b-1L Hz + 1L 1

2
Ha-b-1L GHb - c + 1L G

c - a + 1

2
Cb-c

c-a+1

2
2 z + 1

2 z z + 1
�; z Ï H-1, 0L

07.34.03.0759.01

G2,2
2,1 z

a, a - 1

2

b, b + 1

2

� 22 a-2 b-1 H2 b - 2 a + 1L ! zb Hz + 1La-b-1 Tb-a+1

z - 1

z + 1
�; z Ï H-1, 0L

07.34.03.0760.01

G2,2
2,1 z

a, a - 1

2

b, b + 1

2

� 22 a-2 b-1 GH2 b - 2 a + 2L zb Hz + 1La-b-1 T2 b-2 a+2

z

z + 1

07.34.03.0761.01

G2,2
2,1 z

a, a - 1

2

b, 4 a - 3 b - 3
�

GH3 a - 3 b - 2L GHb - a + 1L
Π

 z
2 a-b-

5

3 Hz + 1Lb-a+
2

3
2F1 a - b -

2

3
, b - a +

5

6
;

1

2
; -

H9 z + 8L2

27 z2 Hz + 1L �;
 z¤ > 1 Þ ReHzL > 0

07.34.03.0762.01

G2,2
2,1 z

a, a - 1

2

b, 2 a - b - 2
�

Π cscHHa - bL ΠL
a - b - 1

za-1 coshJ2 Ha - b - 1L csch-1I z NN
07.34.03.0763.01

G2,2
2,1 z

a, a - 1

2

b, 2 a - b - 2
�

Π cscHHa - bL ΠL
2

za-1 Ca-b-1
H0L 1 +

2

z

07.34.03.0764.01

G2,2
2,1 z

a, a - 1

2

b, 2 a - b - 2
�

Π cscHHa - bL ΠL
a - b - 1

za-1 Ta-b-1 1 +
2

z

07.34.03.0765.01

G2,2
2,1 z

a, a - 1

2

b, 2 a - b - 1
�

Π cscHHa - bL ΠL
1 + 1

z

 za-1 coshJH-2 a + 2 b + 1L csch-1I z NN

07.34.03.0766.01

G2,2
2,1 z

a, a - 1

2

b, b + 1

2

� 22 a-2 b-1 GH2 b - 2 a + 2L Hz + 1La-b-1 zb cosJ2 Ha - b - 1L cot-1I z NN
07.34.03.0767.01

G2,2
2,1 z

a, a

b, b
� Hb - aL !2 zbHz + 1La-b-1

 Pb-a

z - 1

z + 1
�; z Ï H-¥, 0L
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07.34.03.0768.01

G2,2
2,1 z

a, a

b, b + 1

2

� 22 a-2 b-1 Π zb Hz + 1La-b-1 GH2 b - 2 a + 2L P2 b-2 a+1

z

z + 1
�; z Ï H-¥, 0L

07.34.03.0769.01

G2,2
2,1 z

a, a

b, a - 1

2

� Π z
a+b-1

2 Hz + 1L a-b-1

2 Hb - aL ! Pb-a

2 z + 1

2 z z + 1

07.34.03.0770.01

G2,2
2,1 z

a, a

b, 2 a - b - 1
� Π za-1 cscHHa - bL ΠL Pa-b-1

z + 2

z

07.34.03.0771.01

G2,2
2,1 z

a, a + 1

2

b, b + 1

2

� 22 a-2 b+1 GH2 b - 2 a + 1L zb+
1

2 Hz + 1La-b-
3

2 U
b-a-

1

2

z - 1

z + 1
�; z Ï H-1, 0L

07.34.03.0772.01

G2,2
2,1 z

a, a + 1

2

b, b + 1

2

� 4a-b GH2 b - 2 a + 1L zb Hz + 1La-b-1 U2 b-2 a

z

z + 1
�; z Ï H-1, 0L

07.34.03.0773.01

G2,2
2,1 z

a, a + 1

2

b, b + 1

2

� -22 Ha-bL GH2 b - 2 a + 1L zb Hz + 1La-b-
1

2  sinJH2 a - 2 b - 1L cot-1I z NN
07.34.03.0774.01

G2,2
2,1 z

a, a + 1

2

b, 2 a - b - 1
�

2 Π za-
1

2 cscHHa - bL ΠL
2 a - 2 b - 1

sinhJH2 a - 2 b - 1L csch-1I z NN
07.34.03.0775.01

G2,2
2,1 z

a, a + 1

2

b, 2 a - b
� 2 Π  cscHHa - bL ΠL za-1 Ua-b-1 1 +

2

z

07.34.03.0776.01

G2,2
2,1 z

a, a + 1

2

b, 2 a - b
�

Π cscHHa - bL ΠL
Π 1 + 1

z

za-
1

2 sinhJ2 Ha - bL csch-1I z NN

07.34.03.0777.01

G2,2
2,1 z

a, a + 1

2

b, 4 a - 3 b - 1
�

2 33 a-3 b-1 GH3 a - 3 bL GHb - a + 1L
Π

z4 a-3 b-1

H3 z + 4L-3 a+3 b-1 H9 z + 8L 2F1 a - b +
1

3
, a - b +

2

3
;

3

2
;

H9 z + 8L2

H3 z + 4L3
�;  z¤ > 1 Þ ReHzL ³ 0
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07.34.03.0778.01

G2,2
2,1 z

a, a + 1

2

b, 3 b - 2 a + 1

2

�
2 33 b-3 a+

1

2 GHb - a + 1L GJ3 b - 3 a + 3

2
N

Π
 

z3 b-2 a+
1

2 H3 z - 1L3 a-3 b-
5

2 H9 z + 1L 2F1 b - a +
5

6
, b - a +

7

6
;

3

2
;

H9 z + 1L2

H1 - 3 zL3
�;  z¤ > 1 Þ ReHzL > 0

07.34.03.0779.01

G2,2
2,1 z

a, a + 1

b, a
� GHb - aL z

a+b-1

2 Hz + 1L a-b-1

2 Ub-a-1

2 z + 1

2 z z + 1
�; z Ï H-1, 0L

07.34.03.0780.01

G2,2
2,1 z

a, a + 1

b, a
� GHb - aL z

a+b

2
-1 Hz + 1L a-b

2
-1 H2 z + 1L U b-a

2
-1

2 z2 + 2 z + 1

2 z2 + 2 z
�; z Ï H-1, 0L

07.34.03.0781.01

G2,2
2,1 z

a, 2 b - a + 1

b, b + 1

2

�
Π

z + 1
 zb I z + z + 1 N2 a-2 b-1 �; z Ï H-1, 0L

07.34.03.0782.01

G2,2
2,1 z

a, 2 b - a + 1

b, b + 1

2

�
Π

z + 1
zb I z + 1 - z N2 b-2 a+1 �; z Ï H-1, 0L

07.34.03.0783.01

G2,2
2,1 z

a, 2 b - a + 2

b, b + 1

2

�
Π

b - a + 1
 zb I z + 1 + z N2 a-2 b-2 �; z Ï H-1, 0L

07.34.03.0784.01

G2,2
2,1 z

a, 2 b - a + 2

b, b + 1

2

�
Π

b - a + 1
 zb I z + 1 - z N2 b-2 a+2 �; z Ï H-1, 0L

07.34.03.0785.01

G2,2
2,1 z

a, 4 b - 3 a + 3

b, 3 b - 2 a + 3

2

�

26 b-6 a+5 GHb - a + 1L GJ3 b - 3 a + 5

2
N

GH4 b - 4 a + 4L  z3 b-2 a+
3

2 H4 z + 1L3 a-3 b-
5

2 2F1 b - a +
5

6
, b - a +

7

6
; 2 b - 2 a +

5

2
;

27 z

H4 z + 1L3

07.34.03.0786.01

G2,2
2,1 z

a, a

a - 3

2
, a - 1

2

� -4 za-1 E -
1

z

07.34.03.0787.01

G2,2
2,1 z

a, a

a - 3

2
, a - 1

2

� -4 za-
3

2 z + 1 E
1

z + 1
�; z Ï H-1, 0L

07.34.03.0788.01

G2,2
2,1 z

a, a

a - 3

4
, a - 3

4

�
2 GJ 1

4
N2

Π z + 1 - 1

za-
3

4 K -
2 I z + 1 + 1N

z
�; z Ï H-1, 0L
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07.34.03.0789.01

G2,2
2,1 z

a, a

a - 3

4
, a - 3

4

�
2 GJ 1

4
N2

Π
za-

5

4 K
2 I z + 1 - 1N

z
z + 1 - 1 �; z Ï H-1, 0L

07.34.03.0790.01

G2,2
2,1 z

a, a

a - 3

4
, a - 3

4

�
2 GJ 1

4
N2

Π z + 1 - 1

 za-
3

4 K
2

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0791.01

G2,2
2,1 z

a, a

a - 3

4
, a - 3

4

�
2 GJ 1

4
N2

Π
za-1 K

z - z + 1

2 z
�; z Ï H-1, 0L

07.34.03.0792.01

G2,2
2,1 z

a, a

a - 3

4
, a - 3

4

�
2 2 GJ 1

4
N2

Π z + z + 1

 za-
3

4 K
z + 1 - z

z + 1 + z
�; z Ï H-1, 0L

07.34.03.0793.01

G2,2
2,1 z

a, a

a - 3

4
, a - 1

4

� 2 2 za-
3

4

1

z + 1
4

K
z + 1 - z

2 z + 1
�; z Ï H-1, 0L

07.34.03.0794.01

G2,2
2,1 z

a, a

a - 3

4
, a - 1

4

�
2 2

z + 1
4

za-
3

4  K
1

2 I z + z + 1 N z + 1
�; z Ï H-1, 0L

07.34.03.0795.01

G2,2
2,1 z

a, a

a - 3

4
, a - 1

4

�
4

z + z + 1

 za-
3

4 K
z - z + 1

z + z + 1
�; z Ï H-1, 0L

07.34.03.0796.01

G2,2
2,1 z

a, a

a - 3

4
, a - 1

4

�
2 2

z + 1
4

za-
3

4 K
z + 1 - z

2 z + 1
�; z Ï H-1, 0L

07.34.03.0797.01

G2,2
2,1 z

a, a

a - 3

4
, a - 1

4

�
4

z + z + 1

 za-
3

4 K
z - z + 1

z + z + 1
�; z Ï H-1, 0L

07.34.03.0798.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + 1 - 1

za-
1

4 E
2

z + 1 + 1
�; z Ï H-1, 0L

07.34.03.0799.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

 1 + 1 + z

2 Π z + 1
za-

3

4 E
2

z + 1 + 1
�; z Ï H-1, 0L

http://functions.wolfram.com 83



07.34.03.0800.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + 1 - 1

 za-
1

4 E
2 I z + 1 - 1N

z
�; z Ï H-1, 0L

07.34.03.0801.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
za-

3

4 z + 1 + 1 E
2 I z + 1 - 1N

z
�; z Ï H-1, 0L

07.34.03.0802.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
za-

3

4 z + 1 - 1 E
2

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0803.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1 z + 1 + 1

 za-
1

4 E
2

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0804.01

G2,2
2,1 z

a, a

a - 3

4
, a + 1

4

�
GJ 1

4
N2

2 Π z + 1
 za-

3

4 z + 1 - 1 E
2

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0805.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

� 2 za-1 K -
1

z

07.34.03.0806.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

�
2 za-

1

2

z + 1
K

1

z + 1
�; z Ï H-1, 0L

07.34.03.0807.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

� 2 za-
3

2 I z + 1 - 1N K
4 z + 1

I z + 1 + 1N2
�; ReHzL ³ 0

07.34.03.0808.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

�
2

z + 1
4

za-
3

4 K -
I z + 1 - z N2

4 z z + 1
�; z Ï H-1, 0L

07.34.03.0809.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

� 2 za-
3

2 I z + 1 + 1N K -
4 z + 1

I1 - z + 1 N2
�; ReHzL ³ 0

07.34.03.0810.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

� 4 za-
1

2 I z + 1 - z N KKI z - z + 1 N4O �; z Ï H-1, 0L
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07.34.03.0811.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

�
4

z + z + 1
 za-

1

2 KKI z - z + 1 N4O �; z Ï H-1, 0L
07.34.03.0812.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

� 4 za-
1

2 I z + 1 - z N K
1

I z + z + 1 N4
�; z Ï H-1, 0L

07.34.03.0813.01

G2,2
2,1 z

a, a

a - 1

2
, a - 1

2

�
4

z + z + 1
 za-

1

2 K
1

I z + z + 1 N4
�; z Ï H-1, 0L

07.34.03.0814.01

G2,2
2,1 z

a, a

a - 1

2
, a + 1

2

�
za

z + 1
 E -

1

z

07.34.03.0815.01

G2,2
2,1 z

a, a

a - 1

2
, a + 1

2

�
za-

1

2

z + 1
 E

1

z + 1
�; z Ï H-1, 0L

07.34.03.0816.01

G2,2
2,1 z

a, a

a - 1

4
, a - 1

4

�
2 GJ 3

4
N2

Π z + 1
za-

3

4 z + 1 - 1 K
2 I z + 1 - 1N

z
�; z Ï H-1, 0L

07.34.03.0817.01

G2,2
2,1 z

a, a

a - 1

4
, a - 1

4

�
2 GJ 3

4
N2

Π z + 1 z + 1 - 1

za-
1

4 K -
2 I z + 1 + 1N

z
�; z Ï H-1, 0L

07.34.03.0818.01

G2,2
2,1 z

a, a

a - 1

4
, a - 1

4

�
2 GJ 3

4
N2

Π z + 1
za-

1

2 K
z - z + 1

2 z
�; z Ï H-1, 0L

07.34.03.0819.01

G2,2
2,1 z

a, a

a - 1

4
, a - 1

4

�
2 GJ 3

4
N2

Π z + 1 z + 1 - 1

za-
1

4 K
2

1 - z + 1
�; z Ï H-1, 0L

07.34.03.0820.01

G2,2
2,1 z

a, a

a - 1

4
, a - 1

4

�
2 2 GJ 3

4
N2

Π z + 1 z + z + 1

za-
1

4 K
z + 1 - z

z + 1 + z
�; z Ï H-1, 0L

07.34.03.0821.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a - 1

2

� 2 Π za-
1

2 sinh-1
1

z
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07.34.03.0822.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a - 1

2

� 2 Π za-
1

2  csch-1I z N
07.34.03.0823.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a - 1

2

� 2 Π za-
1

2 log
z + 1 + 1

z
�; z Ï H-1, 0L

07.34.03.0824.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a - 1

2

� -2 Π za-
1

2 log
z + 1 - 1

z
�; z Ï H-1, 0L

07.34.03.0825.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a

� 2 za-
1

2 tan-1
1

z

07.34.03.0826.01

G2,2
2,1 z

a, a + 1

2

a - 1

2
, a

� 2 za-
1

2 cot-1I z N
07.34.03.0827.01

G2,2
2,1 z

a, a + 1

2

a, a
�

2 za-
1

2

Π 1 + 1

z

csch-1I z N

07.34.03.0828.01

G2,2
2,1 z

a, a + 1

2

a, a
�

2 za

Π z + 1
log

z + 1 + 1

z
�; z Ï H-1, 0L

07.34.03.0829.01

G2,2
2,1 z

a, a + 1

2

a, a
� -

2 za

Π z + 1
log

z + 1 - 1

z
�; z Ï H-1, 0L

07.34.03.0830.01

G2,2
2,1 z

a, a + 1

a, a
� za log 1 +

1

z

07.34.03.1103.01

G2,2
2,1 z

a, c

a, b
� GHb - c + 1L H-z - 1L-b+c-1 H-zL-a+b+1 za-1 I

-
1

z

Hc - a, b - c + 1L �; z Ï H0, ¥L
Case 8m, n, p, q< = 82, 1, 2, 3<

07.34.03.0831.01

G2,3
2,1 z

a1, a2

b1, b2, b3
� Π cscHΠ Hb2 - b1LL GH1 - a1 + b1L

GHa2 - b1L zb1
2F

�
2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL -

GH1 - a1 + b2L
GHa2 - b2L  zb2

2F
�

2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL �; b2 - b1 Ï Z
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07.34.03.0832.01

G2,3
2,1 z

a, a + 1

2

a, a, a + 1

2

� -
za

Π
 ã-z EiHzL �; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 1, 2, 4<
07.34.03.0833.01

G2,4
2,1 z

a1, a2

b1, b2, b3, b4
�

Π cscHΠ Hb2 - b1LL GHb1 - a1 + 1L
GHa2 - b1L zb1

2F
�

3Hb1 - a1 + 1, b1 - a2 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL -

GHb2 - a1 + 1L
GHa2 - b2L zb2

2F
�

3Hb2 - a1 + 1, b2 - a2 + 1; b2 - b1 + 1, b2 - b3 + 1, b2 - b4 + 1; -zL
07.34.03.0834.01

G2,4
2,1 z

a, a - 1

2

b, 2 a - b - 1, c, 2 a - c - 1
�

Π cscHHa - bL ΠL
2

 za-
1

2 JJ2 a-b-c-1I z N Jc-bI z N + Jb-cI z N Jb+c-2 a+1I z NN
07.34.03.0835.01

G2,4
2,1 z

a, a + 1

2

b, 2 a - b, c, 2 a - c
�

Π cscHHb - aL ΠL
2

 za JJ2 a-b-cI z N Jc-bI z N - Jb-cI z N Jb+c-2 aI z NN
07.34.03.0836.01

G2,4
2,1 z

a, b - 1

2

b, a - 1

2
, 2 a - b - 1, b - 1

2

� Π za-
1

2 J
b-a+

1

2

I z N Y
a-b-

1

2

I z N
07.34.03.0837.01

G2,4
2,1 z

a, a - 1

2

b, a, 2 a - b - 1, a - 1
� Π za-

1

2 Jb-a+1I z N Yb-aI z N
07.34.03.0838.01

G2,4
2,1 z

a, a - 1

2

b, 2 a - b - 1, 2 a - b - 3

2
, b + 1

2

�
cscHHa - bL ΠL

2
za-

3

4 cosI z N J
2 b-2 a+

3

2

I z N + sinI z N J
2 a-2 b-

3

2

I z N
07.34.03.0839.01

G2,4
2,1 z

a, a - 1

2

b, 2 a - b - 1, a - 1

2
, a - 1

2

�
Π cscHHa - bL ΠL

2
za-

1

2 J
a-b-

1

2

I z N2
+ J

b-a+
1

2

I z N2

07.34.03.0840.01

G2,4
2,1 z

a, a + 1

2

b, 2 a - b, 2 a - b - 1

2
, b + 1

2

�
cscHHa - bL ΠL

2
 za-

1

4 cosI z N J
2 b-2 a+

1

2

I z N - sinI z N J
2 a-2 b-

1

2

I z N
07.34.03.0841.01

G2,4
2,1 z

a, a + 1

2

b, a + 1, 2 a - b, a - 1
� Π za Jb-a+1I z N Yb-a-1I z N
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07.34.03.0842.01

G2,4
2,1 z

a, a + 1

2

a, a, a + 1

2
, a - 1

2

� 2 Π-3�2 za-
1

2 JcosI2 z N SiI2 z N - sinI2 z N CiI2 z NN
07.34.03.0843.01

G2,4
2,1 z

a, a + 1

2

a, a, a + 1

2
, a + 1

2

� -2 Π-3�2 za JcosI2 z N CiI2 z N + sinI2 z N SiI2 z NN

Case 8m, n, p, q< = 82, 1, 3, 2<
07.34.03.0844.01

G3,2
2,1 z

a1, a2, a3

b1, b2
� GH1 - a1 + b1L GH1 - a1 + b2L za1-1

2F
�

2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3; -
1

z

07.34.03.0845.01

G3,2
2,1 z

a, c, d

b, d + 1
�

Hd - a + 1L za-1 GHb - a + 1L
GHc - a + 1L  

1F1 b - a + 1; c - a + 1; -
1

z
+

b - a + 1

Hc - a + 1L Ha - d - 1L z
1F1 b - a + 2; c - a + 2; -

1

z
�; z Ï H-¥, 0L

07.34.03.0846.01

G3,2
2,1 z

a, c, b + 1

b, c - 1
�

za-1

Hb - a + 1L Hc - aL Hb - c + 1L Ha - b - 1L Hc - aL 
1

z

a-b-1

GHb - a + 1L - G b - a + 1,
1

z
+

Ha - b - 1L Ha - cL 
1

z

a-c

GHc - aL - G c - a,
1

z
�; z Ï H-¥, 0L

07.34.03.0847.01

G3,2
2,1 z

a, c, a + 1

b, a
�

za GHb - aL
GHc - aL 1 - 1F1 b - a; c - a; -

1

z

07.34.03.0848.01

G3,2
2,1 z

a, a + 1, a + 1

a, a
� za G 0,

1

z
- logHzL + ý

07.34.03.0849.01

G3,2
2,1 z

a, a + 1, a + 1

a, a
�

1

2
za -2 Ei -

1

z
+ log -

1

z
- logH-zL + 2 ý �; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 1, 3, 3<
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07.34.03.0850.01

G3,3
2,1 z

a1, a2, a3

b1, b2, b3
�

GH1 - a1 + b1L GH1 - a1 + b2L
GHa1 - b3L za1-1 

3F
�

2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3;
1

z
ΘH z¤ - 1L + Π cscHΠ Hb2 - b1LL

GH1 - a1 + b1L
GHa2 - b1L GHa3 - b1L  zb1

3F
�

2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; zL -
GH1 - a1 + b2L

GHa2 - b2L GHa3 - b2L
zb2

3F
�

2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; zL ΘH1 -  z¤L �; b2 - b1 Ï Z

07.34.03.0851.01

G3,3
2,1 z

a, a + 1

2
, a + 1

a, a, a + 1

2

�
za

Π
 log 1 -

1

z
ΘH z¤ - 1L + log

1

z
- 1 ΘH1 -  z¤L �; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 1, 4, 2<
07.34.03.0852.01

G4,2
2,1 z

a1, a2, a3, a4

b1, b2
�

za1-1 GHb1 - a1 + 1L GHb2 - a1 + 1L 2F
�

3 b1 - a1 + 1, b2 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1; -
1

z

07.34.03.0853.01

G4,2
2,1 z

a, c, c + 1

2
, a - 1

2

b, b + 1

2

�

22 c-2 b-1 GH2 b - 2 a + 2L
Π

 za-1
1F

�
1 2 b - 2 a + 2; 2 c - 2 a + 2;

2

-z
+ 1F

�
1 2 b - 2 a + 2; 2 c - 2 a + 2; -

2

-z

07.34.03.0854.01

G4,2
2,1 z

a, c, c + 1

2
, a + 1

2

b, b + 1

2

�

22 c-2 b-1 GH2 b - 2 a + 1L za

Π -z
 1F

�
1 2 b - 2 a + 1; 2 c - 2 a + 1; -

2

-z
- 1F

�
1 2 b - 2 a + 1; 2 c - 2 a + 1;

2

-z

07.34.03.0855.01

G4,2
2,1 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

22 c-2 a+1 GHb - a + 1L GH2 c - a - b + 1L
Π GH2 c - 2 a + 2L2

 za-1
1F1 b - a + 1; 2 c - 2 a + 2; -

2

-z
1F1 b - a + 1; 2 c - 2 a + 2;

2

-z
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07.34.03.0856.01

G4,2
2,1 z

a, c, c + 1

2
, 2 c - a + 1

b, 2 c - b
�

22 c-2 a+1 GHb - a + 1L GH2 c - a - b + 1L
Π GH2 c - 2 a + 2L2

za-1
1F1 b - a + 1; 2 c - 2 a + 2; -

2 ä

z
1F1 b - a + 1; 2 c - 2 a + 2;

2 ä

z

07.34.03.0857.01

G4,2
2,1 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

� Π zb-
1

2 J2 b-a-c+1

1

z
Jc-a

1

z

07.34.03.0858.01

G4,2
2,1 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

�

22 a-2 b-1 Π

GH2 b - a - c + 2L GHc - a + 1L  za-1
1F1 2 b - a - c +

3

2
; 4 b - 2 a - 2 c + 3;

2

-z
1F1 c - a +

1

2
; 2 c - 2 a + 1; -

2

-z

07.34.03.0859.01

G4,2
2,1 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

�
22 a-2 b-1 Π za-1

GH2 b - a - c + 2L GHc - a + 1L 0F1 ; 2 b - a - c + 2; -
1

4 z
0F1 ; c - a + 1; -

1

4 z

07.34.03.0860.01

G4,2
2,1 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

� 22 a-2 b-1 Π za-1
0F

�
1 ; 2 b - a - c + 2; -

1

4 z
0F

�
1 ; c - a + 1; -

1

4 z

07.34.03.0861.01

G4,2
2,1 z

a, a - 1

2
, 2 b - a + 1, 2 b - a + 3

2

b, b + 1

2

� 2 zb-
1

4 cos
1

z
J

2 b-2 a+
3

2

1

z

07.34.03.0862.01

G4,2
2,1 z

a, a - 1

2
, 2 b - a + 1, 2 b - a + 3

2

b, b + 1

2

� 22 a-2 b-1 za-1 cos
1

z
0F

�
1 ; 2 b - 2 a +

5

2
; -

1

4 z

07.34.03.0863.01

G4,2
2,1 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1

b, b + 1

2

� 2 zb-
1

4 sin
1

z
J

2 b-2 a+
1

2

1

z

07.34.03.0864.01

G4,2
2,1 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1

b, b + 1

2

�
4a-b

GJ2 b - 2 a + 3

2
N  za-

1

2 sin
1

z
0F1 ; 2 b - 2 a +

3

2
; -

1

4 z

07.34.03.0865.01

G4,2
2,1 z

a, a - 1

4
, a + 1

4
, a + 1

2

a - 1

2
, a

� 2 za-
1

2 C
2

Π z
4

2

+ S
2

Π z
4

2

Case 8m, n, p, q< = 82, 1, 5, 3<

http://functions.wolfram.com 90



07.34.03.0866.01

G5,3
2,1 z

a1, a2, a3, a4, a5

b1, b2, b3
�

za1-1 GHb1 - a1 + 1L GHb2 - a1 + 1L
GHa1 - b3L

3F
�

4 b1 - a1 + 1, b2 - a1 + 1, b3 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1, a5 - a1 + 1;
1

z

07.34.03.0867.01

G5,3
2,1 z

a, c, b + 1

4
, 2 b - a + 1, 2 b - c + 1

b, b + 1

2
, b + 1

4

�
sinJJa - b - 1

4
N ΠN

Π
zb-

1

2 I2 b-a-c+1

1

z
Ic-a

1

z

07.34.03.0868.01

G5,3
2,1 z

a, a - 1

2
, b + 3

4
, 2 b - a + 1, 2 b - a + 3

2

b, b + 1

2
, b + 3

4

�
2

Π
 cos -a + b +

5

4
Π  zb-

1

4 cosh
1

z
I
2 b-2 a+

3

2

1

z

07.34.03.0869.01

G5,3
2,1 z

a, a + 1

2
, b + 3

4
, 2 b - a + 1

2
, 2 b - a + 1

b, b + 1

2
, b + 3

4

�
2

Π
 sin a - b -

3

4
Π zb-

1

4 sinh
1

z
I
2 b-2 a+

1

2

1

z

07.34.03.0870.01

G5,3
2,1 z

a, a - 1

4
, a + 1

4
, a + 1

2
, a + 1

2

a - 1

2
, a, a + 1

2

� -
1

2 Π
 za-

1

2 erf
2

z
4

erfi
2

z
4

Case 8m, n, p, q< = 82, 2, 2, 2<
07.34.03.0871.01

G2,2
2,2 z

a1, a2

b1, b2
�

GH1 - a1 + b1L GH1 - a2 + b1L GH1 - a2 + b2L GH1 - a1 + b2L zb1  2F
�

1H1 - a1 + b1, 1 - a2 + b1; 2 - a1 - a2 + b1 + b2; 1 - zL
07.34.03.0872.01

G2,2
2,2 z

a1, a2

b1, b2
� Π cscHΠ Hb2 - b1LL IGH1 - a1 + b1L GH1 - a2 + b1L zb1

2F
�

1H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1; zL -

GH1 - a1 + b2L GH1 - a2 + b2L zb2
2F

�
1H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2; zLM

07.34.03.0873.01

G2,2
2,2 z

a1, a2

b1, b2
� za1-1 GH1 - a1 + b1L GH1 - a2 + b1L GH1 - a1 + b2L

GH1 - a2 + b2L 2F
�

1 1 - a1 + b1, 1 - a1 + b2; 2 - a1 - a2 + b1 + b2; 1 -
1

z
�; z Ï H-¥, 0L

07.34.03.0874.01

G2,2
2,2 z

a, c

b, d
� GHa - bL GHb - a + 1L GHb - c + 1L GHd - a + 1L zb Pa-b-1

H-a+b-c+d+1,b-dLH2 z - 1L
07.34.03.0875.01

G2,2
2,2 z

a, c

b, d
� GHa - bL GHb - a + 1L GHb - c + 1L GHd - a + 1L za-1 Pa-b-1

H-a+b-c+d+1,c-aL 2

z
- 1 �; z Ï H-¥, 0L

http://functions.wolfram.com 91



07.34.03.0876.01

G2,2
2,2 z

a, c

b, a + b - c
�

Π3�2 cscHHc - bL ΠL GHb - a + 1L GHa + b - 2 c + 1L
GHc - bL zb+

1

4
H2 a-2 c-1L HHz - 1L sgnH z¤ - 1LLc-b-

1

2 P
a-c-

1

2

c-b-
1

2
z + 1

2 z

07.34.03.0877.01

G2,2
2,2 z

a, c

b, b - a + c
�

2 ãä Hc-aL Π GHb - a + 1L GHb + c - 2 a + 1L zb+
c-a

2 HHz - 1L sgnH z¤ - 1LLa-b-1

Qb-a
a-c

z + 1

Hz - 1L sgnH z¤ - 1L �; z Ï H-1, 0L
07.34.03.0878.01

G2,2
2,2 z

a, b

b, a
� Π cscHHa - bL ΠL 

za - zb

z - 1

07.34.03.0879.01

G2,2
2,2 z

a, b

b, b
� GHb - a + 1L zb FH1 - z, 1, b - a + 1L

07.34.03.0880.01

G2,2
2,2 z

a, a

b, a
� GHb - a + 1L za-1 F 1 -

1

z
, 1, b - a + 1 �; z Ï H-¥, 0L

07.34.03.0881.01

G2,2
2,2 z

a, a + 1

4

b, b + 1

4

�
2a-b+

1

2 Π2 cscHHa - bL ΠL GJ2 b - 2 a + 3

2
N

GHa - bL z + 1

 zb HHz - 1L sgnH z¤ - 1LLa-b-
1

2 Pa-b-1

a-b-
1

2
2 z

4

z + 1

07.34.03.0882.01

G2,2
2,2 z

a, 2 a - b - 1

2

b, a - 1

2

�

2a-b Π2 cscHHa - bL ΠL GJ2 b - 2 a + 3

2
N HH1 - zL sgnH1 -  z¤LLa-b-

1

2

GHa - bL z + 1
z

1

4
H2 a+2 b-1L P

-
1

4

a-b-
1

2 -
z2 - 6 z + 1

Hz + 1L2
�; z Ï H-¥, -1L

07.34.03.1112.01

G2,2
2,2 z

a, a

a - 1

2
, a - 1

2

� 2 Π za-
1

2 KH1 - zL �; z Ï H-¥, -1L
07.34.03.0883.01

G2,2
2,2 z

a, a

a - 1

2
, a - 1

2

�
4 Π

z + 1
 za-

1

2 K
1 - z

1 + z

2

�; z Ï H-¥, -1L
07.34.03.0884.01

G2,2
2,2 z

a, a

a - 1

2
, a - 1

2

� 2 Π za-
3

4 K -
I z - 1N2

4 z
�; z Ï H-¥, 0L

07.34.03.0885.01

G2,2
2,2 z

a, a

a - 1

2
, a - 1

2

� 4 Π za-
1

2 FJcot-1J z
4 N Ë 1 - zN �; z Ï H-¥, -1L
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07.34.03.0886.01

G2,2
2,2 z

a, a

a - 1

2
, a - 1

2

�
KH1 - zL
EH1 - zL  za-

1

2 J4 Π EJcot-1J z
4 N Ë 1 - zN - 2 Π I1 - z NN �; z Ï H-¥, -1L

07.34.03.0887.01

G2,2
2,2 z

a, a

a, a
�

za logHzL
z - 1

�; z Ï H-¥, -1L
07.34.03.0888.01

G2,2
2,2 z

a, a

a, a
�

za

1 - z
 log

1

z
�; z Ï H-1, 0L

07.34.03.0889.02

G2,2
2,2 z

a, a + 1

a - 1

2
, a + 1

2

� za-
1

2 J2 Π I1 - z N - 4 Π EJcot-1J z
4 N Ë 1 - zNN �; z Ï H-¥, -1L

07.34.03.1104.01

G2,2
2,2 z

a, a + 1

a - 1

2
, a + 1

2

� -2 Π za-
1

2 EH1 - zL �; z Ï H-¥, -1L
07.34.03.1113.01

G2,2
2,2 z

a, a + 1

a + 1

2
, a + 1

2

�
Π za+

1

2

z - 1
 HE H1 - zL - KH1 - zLL

Case 8m, n, p, q< = 82, 2, 2, 3<
07.34.03.0890.01

G2,3
2,2 z

a1, a2

b1, b2, b3
�

Π cscHΠ Hb2 - b1LL IGH1 - a1 + b1L GH1 - a2 + b1L zb1
2F

�
2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; zL -

GH1 - a1 + b2L GH1 - a2 + b2L zb2
2F

�
2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; zLM �; b2 - b1 Ï Z

Case 8m, n, p, q< = 82, 2, 2, 4<
07.34.03.0891.01

G2,4
2,2 z

a1, a2

b1, b2, b3, b4
�

Π cscHΠ Hb2 - b1LL IGHb1 - a1 + 1L GHb1 - a2 + 1L zb1
2F

�
3Hb1 - a1 + 1, b1 - a2 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL -

GHb2 - a1 + 1L GHb2 - a2 + 1L zb2
2F

�
3Hb2 - a1 + 1, b2 - a2 + 1; b2 - b1 + 1, b2 - b3 + 1, b2 - b4 + 1; zLM

07.34.03.0892.01

G2,4
2,2 z

a, a + 1

2

b, c, 2 a - b, 2 a - c
� 2 Π za Ib+c-2 aI z N Kb-cI z N

07.34.03.0893.01

G2,4
2,2 z

a, a + 1

2

b, 2 a - b, c, 2 a - c
� Π3�2 cscHH2 b - 2 aL ΠL za JI2 a-b-cI z N Ic-bI z N - Ib-cI z N Ib+c-2 aI z NN
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07.34.03.0894.01

G2,4
2,2 z

a, a + 1

2

b, 2 a - b - 1

2
, b + 1

2
, 2 a - b

� 2 2 za-
1

4 coshI z N K
2 b-2 a+

1

2

I z N
07.34.03.0895.01

G2,4
2,2 z

a, a + 1

2

b, 2 a - b, b + 1

2
, 2 a - b - 1

2

� 2 Π za-
1

4 cscH2 Ha - bL ΠL coshI z N I
2 b-2 a+

1

2

I z N - sinhI z N I
2 a-2 b-

1

2

I z N
07.34.03.0896.01

G2,4
2,2 z

a, a + 1

2

b, 2 a - b + 1

2
, b - 1

2
, 2 a - b

� 2 2 za-
1

4 sinhI z N K
2 b-2 a-

1

2

I z N
07.34.03.1105.01

G2,4
2,2 z

a, a + 1

2

b, b + 2

3
, 2 a - b - 2

3
, 2 a - b

� -
2 22�3 Π3�2 z

a-
1

3

3
6

Ai¢
3

2

2�3
z

3
I

-2 a+2 b+
2

3

I z N
07.34.03.1106.01

G2,4
2,2 z

a, a + 1

2

b, b + 1

3
, 2 a - b - 1

3
, 2 a - b

� 2 2
3

3
6

Π3�2 z
a-

1

6 Ai
3

2

2�3
z

3
I

-2 a+2 b+
1

3

I z N

Case 8m, n, p, q< = 82, 2, 3, 2<
07.34.03.0897.01

G3,2
2,2 z

a1, a2, a3

b1, b2
�

Π cscHΠ Ha1 - a2LL GH1 - a1 + b1L GH1 - a1 + b2L za1-1
2F

�
2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3;

1

z
-

GH1 - a2 + b1L GH1 - a2 + b2L za2-1
2F

�
2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3;

1

z
�; a2 - a1 Ï Z

Case 8m, n, p, q< = 82, 2, 3, 3<
07.34.03.0898.01

G3,3
2,2 z

a1, a2, a3

b1, b2, b3
�

Π cscHΠ Hb2 - b1LL GH1 - a1 + b1L GH1 - a2 + b1L
GHa3 - b1L zb1

3F
�

2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL -

GH-a1 + b2 + 1L GH-a2 + b2 + 1L
GHa3 - b2L zb2

3F
�

2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL �; b2 - b1 Ï Z

07.34.03.0899.01

G3,3
2,2 z

a, c, c - 1

2

b, b + 1

2
, c - 1

2

�
2a-2 b+c GH2 b - 2 a + 2L

Π
 zb Hz + 1L a+c

2
-b-1 Q2 b-a-c+1

a-c
z

z + 1
�; z Ï H-¥, 0L
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07.34.03.0900.01

G3,3
2,2 z

a, c, 2 c - a

b, c - 1

2
, -b + 2 c - 1

�
2 ãä Jb-c+

1

2
N Π Π GHb - a + 1L

GH2 c - a - bL  zc-
1

2 P
c-a-

1

2

c-b-
1

2 I z + 1 N Q
c-a-

1

2

c-b-
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0901.01

G3,3
2,2 z

a, c, 2 c - a

b, c - 1

2
, 2 c - b - 1

� 2 ãä Jc-b-
1

2
N Π Π zc-

1

2 P
c-a-

1

2

c-b-
1

2 I z + 1 N Q
c-a-

1

2

b-c+
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0902.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

� 2 Π GHb - c + 1L za-
3

4 Pb-a
c-a 1 +

1

z
P

a-c-
1

2

a-b-
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0903.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

� 2 Π za-
3

4 GHb - c + 1L Pa-b-1
c-a 1 +

1

z
P

c-a-
1

2

a-b-
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0904.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�
2 ãä Ha-cL Π Π GHb - c + 1L

GHb + c - 2 a + 1L  za-1
Pb-a

c-a 1 +
1

z
Qb-a

c-a 1 +
1

z
�; z Ï H-¥, 0L

07.34.03.0905.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

� 2 ãä Hc-aL Π Π za-1
Pb-a

c-a 1 +
1

z
Qb-a

a-c 1 +
1

z
�; z Ï H-¥, 0L

07.34.03.0906.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�
2 2 ãä Jc-b-

1

2
N Π

GHb - c + 1L za-
3

4 Qb-a
a-c 1 +

1

z
Q

a-c-
1

2

b-a+
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0907.01

G3,3
2,2 z

a, c, 2 a - c

b, a - 1

2
, 2 a - b - 1

�

2 2 ã
Π ä

2
 H2 b-2 c+1L GHb - c + 1L sinHH2 a - b - cL ΠL

Π
 za-

3

4 Qb-a
c-a 1 +

1

z
Q

a-c-
1

2

a-b-
1

2 I z + 1 N �; z Ï H-¥, 0L
07.34.03.0908.01

G3,3
2,2 z

a, a + 1

2
, c

b, c - 1

2
, c

�
22 a-b-c+

3

2 GH2 b - 2 a + 1L
Π

 z
1

4
H2 b+2 c-1L Hz + 1La-

2 b+2 c+1

4 Q
b+c-2 a-

1

2

c-b-
1

2
1

z + 1
�; z Ï H-¥, 0L

07.34.03.0909.01

G3,3
2,2 z

a, 2 b - a + 1, a - 1

2

b, b + 1

2
, a - 1

2

� 2 Π cscH2 Π Hb - aLL zb F2 a-2 b-1I2 z N �; z Ï H-¥, 0L
07.34.03.0910.01

G3,3
2,2 z

a, a + 1

2
, b + 1

2

b, 2 a - b, b + 1

2

� 2 Π cscH2 Ha - bL ΠL za-
1

2 F2 a-2 b

2

z
�; z Ï H-¥, 0L
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07.34.03.0911.01

G3,3
2,2 z

a, a, a - 1

2

a - 3

4
, a - 1

4
, a - 1

� 2 2 Π za-1 cosh-1I z + 1 + z N �; z Ï H-¥, 0L
07.34.03.0912.01

G3,3
2,2 z

a, a, a - 1

2

a, a, a - 1

2

� -
za

Π Hz + 1L  log
1

z
�; z Ï H-¥, 0L

07.34.03.0913.01

G3,3
2,2 z

a, a, a

a, a, a - 1

2

�
2 za-

1

2 sinh-1I z N
Π z + 1

07.34.03.0914.01

G3,3
2,2 z

a, a, a

a, a, a - 1

2

�
2 za-

1

2

Π z + 1
 logI z + z + 1 N

07.34.03.0915.01

G3,3
2,2 z

a, a, a

a, a, a - 1

2

� -
2 za-

1

2

Π z + 1
 logI 1 + z - z N

07.34.03.0916.01

G3,3
2,2 z

a, a, a + 1

2

a, a, a
�

2 za-
1

2

Π 1 + 1

z

sinh-1
1

z

07.34.03.0917.01

G3,3
2,2 z

a, a, a + 1

2

a, a, a
�

2 za

Π z + 1
 log

z + 1 + 1

z
�; z Ï H-1, 0L

07.34.03.0918.01

G3,3
2,2 z

a, a, a + 1

2

a, a, a
� -

2 za

Π z + 1
 log

z + 1 - 1

z
�; z Ï H-1, 0L

07.34.03.0919.01

G3,3
2,2 z

a, a, a + 1

2

a, a, a + 1

2

� -
za logHzL
Π Hz + 1L �; z Ï H-¥, 0L

07.34.03.0920.01

G3,3
2,2 z

a, a + 1

2
, a + 3

4

a - 1

4
, a - 1

4
, a + 1

4

� 2 2 Π za-
1

4 cosh-1
z + 1 + 1

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 2, 3, 5<
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07.34.03.0921.01

G3,5
2,2 z

a1, a2, a3

b1, b2, b3, b4, b5
�

Π cscHΠ Hb2 - b1LL GHb1 - a1 + 1L GHb1 - a2 + 1L
GHa3 - b1L zb1

3F
�

4Hb1 - a1 + 1, b1 - a2 + 1, b1 - a3 + 1; b1 - b2 + 1,

b1 - b3 + 1, b1 - b4 + 1, b1 - b5 + 1; -zL -
GHb2 - a1 + 1L GHb2 - a2 + 1L

GHa3 - b2L  zb2

3F
�

4Hb2 - a1 + 1, b2 - a2 + 1, b2 - a3 + 1; b2 - b1 + 1, b2 - b3 + 1, b2 - b4 + 1, b2 - b5 + 1; -zL
07.34.03.0922.01

G3,5
2,2 z

a, a + 1

2
, c

b, c - 1

2
, c, 2 a - b, 2 a - c + 1

2

� - Π za J
b+c-2 a-

1

2

I z N Y
b-c+

1

2

I z N
07.34.03.0923.01

G3,5
2,2 z

a, a + 1

2
, c

b, b + 1

2
, c, 2 a - b - 1

2
, 2 a - b

� 2 za-
1

4 sinIΠ Hc - bL + z N J
2 b-2 a+

1

2

I z N
07.34.03.0924.01

G3,5
2,2 z

a, a + 1

2
, 2 a - b - 1

b, 2 a - b - 1

2
, 2 a - b - 1, 2 a - b, b + 1

2

� 2 za-
1

4 cosI z N Y
2 b-2 a+

1

2

I z N
07.34.03.0925.01

G3,5
2,2 z

a, a + 1

2
, 2 a - b

b, 2 a - b + 1

2
, 2 a - b, 2 a - b, b - 1

2

� 2 za-
1

4 sinI z N Y
2 b-2 a-

1

2

I z N

Case 8m, n, p, q< = 82, 2, 4, 2<
07.34.03.0926.01

G4,2
2,2 z

a1, a2, a3, a4

b1, b2
�

Π cscHΠ Ha1 - a2LL GHb1 - a1 + 1L GHb2 - a1 + 1L za1-1
2F3 b1 - a1 + 1, b2 - a1 + 1; a2 - a1 + 1, a3 - a1 + 1, a4 - a1 + 1;

1

z
-

GHb1 - a2 + 1L GHb2 - a2 + 1L za2-1
2F3 b1 - a2 + 1, b2 - a2 + 1; a1 - a2 + 1, a3 - a2 + 1, a4 - a2 + 1;

1

z

07.34.03.0927.01

G4,2
2,2 z

a, c, 2 b - a + 1, 2 b - c + 1

b, b + 1

2

� 2 Π zb-
1

2 I2 b-a-c+1

1

z
Kc-a

1

z

07.34.03.0928.01

G4,2
2,2 z

a, 2 b - a + 1, c, 2 b - c + 1

b, b + 1

2

�

Π3�2 cscH2 Hb - aL ΠL zb-
1

2 I2 b-a-c+1

1

z
Ic-a

1

z
- Ia-c

1

z
Ia+c-2 b-1

1

z
�; z Ï H-¥, 0L
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07.34.03.0929.01

G4,2
2,2 z

a, 2 b - a + 1

2
, a + 1

2
, 2 b - a + 1

b, b + 1

2

� 2 2 zb-
1

4 sinh
1

z
K

2 b-2 a+
1

2

1

z

07.34.03.0930.01

G4,2
2,2 z

a, 2 b - a + 1, a - 1

2
, 2 b - a + 3

2

b, b + 1

2

�

2 Π zb-
1

4 cscHH2 a - 2 b - 1L ΠL cosh
1

z
 I

2 b-2 a+
3

2

1

z
- sinh

1

z
 I

2 a-2 b-
3

2

1

z

07.34.03.0931.01

G4,2
2,2 z

a, 2 b - a + 3

2
, a - 1

2
, 2 b - a + 1

b, b + 1

2

� 2 2 zb-
1

4 cosh
1

z
K

2 b-2 a+
3

2

1

z

Case 8m, n, p, q< = 82, 2, 4, 6<
07.34.03.1107.01

G4,6
2,2 z

a1, a2, a3, a4

b1, b2, b3, b4, b5, b6
�

IΠ zb1 cscHΠ Hb2 - b1LL GH-a1 + b1 + 1L GH-a2 + b1 + 1L 4F5H-a1 + b1 + 1, -a2 + b1 + 1, -a3 + b1 + 1,

-a4 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1, b1 - b5 + 1, b1 - b6 + 1; zLM �HGHa3 - b1L GHa4 - b1L GHb1 - b2 + 1L GHb1 - b3 + 1L GHb1 - b4 + 1L GHb1 - b5 + 1L GHb1 - b6 + 1LL +IΠ zb2 cscHΠ Hb1 - b2LL GH-a1 + b2 + 1L GH-a2 + b2 + 1L 4F5H-a1 + b2 + 1, -a2 + b2 + 1, -a3 + b2 + 1,

-a4 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1, b2 - b5 + 1, b2 - b6 + 1; zLM �HGHa3 - b2L GHa4 - b2L GH-b1 + b2 + 1L GHb2 - b3 + 1L GHb2 - b4 + 1L GHb2 - b5 + 1L GHb2 - b6 + 1LL
07.34.03.1108.01

G4,6
2,2 z

a, a + 1

2
, b + 1

6
, b + 2

3

b, b + 1

3
, 2 a - b - 1

3
, 2 a - b, b + 1

6
, b + 2

3

�
3

6
z

a-
1

6

22�3 Π
Bi 

3

2

2�3
z

3
I

-2 a+2 b+
1

3

I z N
07.34.03.1109.01

G4,6
2,2 z

a, a + 1

2
, b + 1

3
, b + 5

6

b, b + 2

3
, 2 a - b - 2

3
, 2 a - b, b + 1

3
, b + 5

6

�
z

a-
1

3

2
3

3
6

Π

Bi¢
3

2

2�3
z

3
I

-2 a+2 b+
2

3

I z N

Case 8m, n, p, q< = 82, 2, 5, 3<
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07.34.03.0932.01

G5,3
2,2 z

a1, a2, a3, a4, a5

b1, b2, b3
�

Π cscHΠ Ha1 - a2LL GHb1 - a1 + 1L GHb2 - a1 + 1L
GHa1 - b3L za1-1

3F
�

4 b1 - a1 + 1, b2 - a1 + 1, b3 - a1 + 1; a2 - a1 + 1,

a3 - a1 + 1, a4 - a1 + 1, a5 - a1 + 1; -
1

z
-

GHb1 - a2 + 1L GHb2 - a2 + 1L
GHa2 - b3L za2-1

3F
�

4 b1 - a2 + 1, b2 - a2 + 1, b3 - a2 + 1; a1 - a2 + 1, a3 - a2 + 1, a4 - a2 + 1, a5 - a2 + 1; -
1

z

07.34.03.0933.01

G5,3
2,2 z

a, c + 1

2
, c, 2 b - a + 1, 2 b - c + 1

2

b, b + 1

2
, c

� - Π zb-
1

2 J
2 b-a-c+

1

2

1

z
Y

c-a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0934.01

G5,3
2,2 z

a, a + 1

2
, c, 2 b - a + 1, 2 b - a + 1

2

b, b + 1

2
, c

� 2 zb-
1

4 cos Π Ha - cL +
1

z
J

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0935.01

G5,3
2,2 z

a, 2 b - a + 1

2
, a + 1

2
, 2 b - a + 1, 2 b - a + 1

b, b + 1

2
, 2 b - a + 1

� 2 zb-
1

4 sin
1

z
Y

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0936.01

G5,3
2,2 z

a, 2 b - a + 3

2
, a - 1

2
, 2 b - a + 1, 2 b - a + 2

b, b + 1

2
, 2 b - a + 2

� 2 zb-
1

4 cos
1

z
 Y

2 b-2 a+
3

2

1

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 3, 3, 2<
07.34.03.0937.01

G3,2
2,3 z

a1, a2, a3

b1, b2
� Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL GH1 - a1 + b1L GH1 - a1 + b2L za1-1 

2F
�

2 1 - a1 + b1, 1 - a1 + b2; 1 - a1 + a2, 1 - a1 + a3; -
1

z
+ cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL

GH1 - a2 + b1L GH1 - a2 + b2L za2-1 2F
�

2 1 - a2 + b1, 1 - a2 + b2; a1 - a2 + 1, 1 - a2 + a3; -
1

z
+

cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL GH1 - a3 + b1L GH1 - a3 + b2L za3-1 

2F
�

2 1 - a3 + b1, 1 - a3 + b2; a1 - a3 + 1, a2 - a3 + 1; -
1

z
�; a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

Case 8m, n, p, q< = 82, 3, 3, 3<
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07.34.03.0938.01

G3,3
2,3 z

a1, a2, a3

b1, b2, b3
� Π cscHΠ Hb2 - b1LL

IGH1 - a1 + b1L GH1 - a2 + b1L GH1 - a3 + b1L zb1
3F

�
2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; zL -

GH1 - a1 + b2L GH1 - a2 + b2L GH1 - a3 + b2L zb2

3F
�

2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; zLM �; a2 - a1 Ï Z ì b2 - b1 Ï Z

Case 8m, n, p, q< = 82, 3, 4, 2<
07.34.03.0939.01

G4,2
2,3 z

a1, a2, a3, a4

b1, b2
� Π2 cscHΠ Ha1 - a2LL cscHΠ Ha1 - a3LL GH-a1 + b1 + 1L GH-a1 + b2 + 1L

za1-1 2F
�

3 -a1 + b1 + 1, -a1 + b2 + 1; -a1 + a2 + 1, -a1 + a3 + 1, -a1 + a4 + 1; -
1

z
+

Π2 cscHΠ Ha2 - a1LL cscHΠ Ha2 - a3LL GH-a2 + b1 + 1L GH-a2 + b2 + 1L za2-1 

2F
�

3 -a2 + b1 + 1, -a2 + b2 + 1; a1 - a2 + 1, -a2 + a3 + 1, -a2 + a4 + 1; -
1

z
+ Π2 cscHΠ Ha3 - a1LL cscHΠ Ha3 - a2LL

GH-a3 + b1 + 1L GH-a3 + b2 + 1L za3-1 2F
�

3 -a3 + b1 + 1, -a3 + b2 + 1; a1 - a3 + 1, a2 - a3 + 1, -a3 + a4 + 1; -
1

z
�;

z Ï H-¥, 0L ì a2 - a1 Ï Z ì a3 - a1 Ï Z ì a3 - a2 Ï Z

07.34.03.0940.01

G4,2
2,3 z

a, c, 2 b - c, 2 b - a

b, b - 1

2

� Π5�2 cscH2 Hc - bL ΠL zb-1 Jc-a

1

z
Y2 b-a-c

1

z
- J2 b-a-c

1

z
Yc-a

1

z
�; z Ï H-¥, 0L

07.34.03.0941.01

G4,2
2,3 z

a, c, a + 1

2
, c - 1

2

b, b + 1

2

� 4a-b Π zc-1 GH2 b - 2 a + 1L GH2 b - 2 c + 2L

U 2 Hb - c + 1L, 2 Ha - c + 1L, 2

-z
+ U 2 Hb - c + 1L, 2 Ha - c + 1L, -

2

-z
�; z Ï H-¥, 0L

07.34.03.0942.01

G4,2
2,3 z

a, c, a + 1

2
, c + 1

2

b, b + 1

2

� 4a-b Π GH2 b - 2 a + 1L GH2 b - 2 c + 1L -z

zc-1 U 2 b - 2 c + 1, 2 a - 2 c + 1, -
2

-z
- U 2 b - 2 c + 1, 2 a - 2 c + 1,

2

-z
�; z Ï H-¥, 0L

07.34.03.0943.01

G4,2
2,3 z

a, b, b + 1

2
, a - 1

2

b, b + 1

2

�

Π za-1 GH2 b - 2 a + 2L ã
-2 -

1

z G 2 a - 2 b - 1, -2 -
1

z
+ ã

2 -
1

z G 2 a - 2 b - 1, 2 -
1

z
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07.34.03.0944.01

G4,2
2,3 z

a, b, b + 1

2
, a + 1

2

b, b + 1

2

�

ä Π za-
1

2 GH2 b - 2 a + 1L ã
2 -

1

z G 2 a - 2 b, 2 -
1

z
- ã

-2 -
1

z G 2 a - 2 b, -2 -
1

z
�; 0 £ argHzL £

Π

2

07.34.03.0945.01

G4,2
2,3 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1

b, b + 1

2

�

2 Π2 zb-
1

4 cscH2 Ha - bL ΠL cos
1

z
 J

2 b-2 a+
1

2

1

z
+ sin

1

z
 Y

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

07.34.03.0946.01

G4,2
2,3 z

a, a + 1

2
, 2 b - a + 1, 2 b - a + 1

2

b, b + 1

2

�

2 Π2 cscH2 Hb - aL ΠL zb-
1

4 cos
1

z
 Y

2 b-2 a+
1

2

1

z
- sin

1

z
 J

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 82, 4, 5, 3<
07.34.03.0947.01

G5,3
2,4 z

a, a + 1

2
, 2 b - a + 1

2
, 2 b - a + 1, c

b, b + 1

2
, c

� 2 Π2 zb-
1

4 cscH2 Hb - aL ΠL

cos Π Ha - 2 b + cL +
1

z
 J

2 b-2 a+
1

2

1

z
+ sin Π Ha - 2 b + cL +

1

z
 Y

2 b-2 a+
1

2

1

z
�; z Ï H-¥, 0L

Cases with m � 3

Case 8m, n, p, q< = 83, 0, 0, 3<
07.34.03.0948.01

G0,3
3,0Hz È b1, b2, b3L � Π2 IcscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL zb1

0F
�

2H; b1 - b2 + 1, b1 - b3 + 1; -zL +

cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL zb2
0F

�
2H; 1 - b1 + b2, b2 - b3 + 1; -zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL zb3
0F

�
2H; 1 - b1 + b3, 1 - b2 + b3; -zLM �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.1110.01

G0,3
3,0Jz Ë b, b + 1

3
, b + 2

3
N �

2 Π

3
 zb ã-3 z

3

Case 8m, n, p, q< = 83, 0, 0, 4<
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07.34.03.0949.01

G0,4
3,0Hz È b1, b2, b3, b4L � Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL zb1

0F
�

3H; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL +

Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL zb2
0F

�
3H; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; -zL + Π2 cscHΠ Hb1 - b3LL

cscHΠ Hb2 - b3LL zb3
0F

�
3H; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1; -zL �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0950.01

G0,4
3,0Jz Ë b, c, b + 1

2
, 2 b - cN � 4 Π zb J2 Hc-bLJ2 2 z

4 N K2 Hc-bLJ2 2 z
4 N

07.34.03.0951.01

G0,4
3,0Jz Ë b, c, 2 b - c - 1, b - 1

2
N � 2 Π cscHHb - cL ΠL zb-

1

2 JJ2 c-2 b+1J2 2 z
4 N + J2 b-2 c-1J2 2 z

4 NN K2 c-2 b+1J2 2 z
4 N

07.34.03.0952.01

G0,4
3,0Jz Ë b, c, 2 b - c, b + 1

2
N � 2 Π  cscHHc - bL ΠL zb JJ2 b-2 cJ2 2 z

4 N - J2 c-2 bJ2 2 z
4 NN K2 c-2 bJ2 2 z

4 N
07.34.03.0953.01

G0,4
3,0Jz Ë a, a + 1

4
, a + 1

2
, a - 1

4
N � 2 Π za-

1

4 sinJ2 2 z
4 N expJ-2 2 z

4 N
07.34.03.0954.01

G0,4
3,0Jz Ë a, a + 1

4
, a + 3

4
, a + 1

2
N � 2 Π za expJ-2 2 z

4 N cosJ2 2 z
4 N

Case 8m, n, p, q< = 83, 0, 1, 3<
07.34.03.0955.01

G1,3
3,0 z

a1

b1, b2, b3
� Π2

cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L zb1

1F
�

2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; zL +

cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L zb2  1F

�
2H1 - a1 + b2; 1 - b1 + b2, b2 - b3 + 1; zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L  

zb3  1F
�

2H-a1 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1; zL �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0956.01

G1,3
3,0 z

a

b, a - 1, b + 1

2

� 22 a-2 b-1 Π za-1 GI2 b - 2 a + 2, 2 z N
07.34.03.0957.01

G1,3
3,0 z

a

b, a - 1, b + 1

2

� 2 Π zb E2 a-2 b-1I2 z N
07.34.03.0958.01

G1,3
3,0 z

a

b, a - 1

2
, 2 a - b - 1

�
2 za-

1

2

Π
 K

b-a+
1

2

I z N2

07.34.03.0959.01

G1,3
3,0 z

a

b, a - 1

2
, 2 a - b

�
2 za

Π
 K

b-a-
1

2

I z N K
b-a+

1

2

I z N
07.34.03.0960.01

G1,3
3,0 z

a

a - 1, a - 3

4
, a - 1

4

� 2 Π za-1 J1 - erfJ 2 z
4 NN
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Case 8m, n, p, q< = 83, 0, 1, 4<
07.34.03.0961.01

G1,4
3,0 z

a1

b1, b2, b3, b4
�

Π2 zb1 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L  1F

�
3H-a1 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL +

Π2 zb2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L  1F

�
3H-a1 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; zL +

Π2 zb3 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L  1F

�
3H-a1 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1; zL �;

b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0962.01

G1,4
3,0 z

a

a - 1

2
, a - 1

6
, a + 1

6
, a

�
2 za-

1

2

3
 exp -

3

2
 z

3
cos

33�2
2

z
3

Case 8m, n, p, q< = 83, 0, 1, 5<
07.34.03.0963.01

G1,5
3,0 z

a1

b1, b2, b3, b4, b5
�

Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L  zb1  1F

�
4H-a1 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1, b1 - b5 + 1; zL +

Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L  zb2  1F

�
4H-a1 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1, b2 - b5 + 1; zL +

Π2 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L  zb3  1F

�
4H-a1 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1, b3 - b5 + 1; zL �;

b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0964.01

G1,5
3,0 z

a

a - 1

2
, n-1

2
+ a, a + n

2
, a, a

� z
n-2

4
+a 2

Π
 KnJ4 z

4 N - YnJ4 z
4 N �; n Î Z

07.34.03.0965.01

G1,5
3,0 z

a

a + 1

2
, a + n

2
, n+1

2
+ a, a, a

� za+
n

4

2

Π
 KnJ4 z

4 N + YnJ4 z
4 N �; n Î Z

Case 8m, n, p, q< = 83, 0, 2, 3<
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07.34.03.0966.01

G2,3
3,0 z

a1, a2

b1, b2, b3
� Π2

cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L GHa2 - b1L  zb1

2F
�

2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL +

cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L GHa2 - b2L  zb2  2F

�
2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L GHa2 - b3L zb3

2F
�

2H1 - a1 + b3, 1 - a2 + b3; 1 - b1 + b3, 1 - b2 + b3; -zL �;
b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

Case 8m, n, p, q< = 83, 0, 2, 4<
07.34.03.0967.01

G2,4
3,0 z

a1, a2

b1, b2, b3, b4
�

Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L GHa2 - b1L  zb1  2F

�
3H-a1 + b1 + 1, -a2 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL +

Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L GHa2 - b2L  zb2  2F

�
3H-a1 + b2 + 1, -a2 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; -zL +

Π2 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L GHa2 - b3L zb3  2F

�
3H-a1 + b3 + 1, -a2 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1; -zL �;

b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0968.01

G2,4
3,0 z

a, a + 1

2

b, c, 2 a - c, 2 a - b
� -

Π

2
za JJb+c-2 aI z N Yb-cI z N + Jb-cI z N Yb+c-2 aI z NN

07.34.03.0969.01

G2,4
3,0 z

a, a

b, a - 1

2
, 2 a - b - 1, a

�
Π

2
za-

1

2 Y
a-b-

1

2

I z N Y
b-a+

1

2

I z N - J
a-b-

1

2

I z N J
b-a+

1

2

I z N
07.34.03.0970.01

G2,4
3,0 z

a, a + 1

2

b, b + 1

2
, 2 a - b - 1

2
, 2 a - b

� -
za-

1

4

2
 cosI z N Y

2 b-2 a+
1

2

I z N + sinI z N J
2 b-2 a+

1

2

I z N
07.34.03.0971.01

G2,4
3,0 z

a, a + 1

2

b, b + 1

2
, 2 a - b, 2 a - b - 1

2

�
za-

1

4

2
 cosI z N J

2 b-2 a+
1

2

I z N - sinI z N Y
2 b-2 a+

1

2

I z N
07.34.03.0972.01

G2,4
3,0 z

a, 2 a - b - 1

2

b, a - 1

2
, 2 a - b - 1, 2 a - b - 1

2

�
Π

2
za-

1

2 Y
b-a+

1

2

I z N2
- J

b-a+
1

2

I z N2

Case 8m, n, p, q< = 83, 0, 2, 6<
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07.34.03.0973.01

G2,6
3,0 z

a1, a2

b1, b2, b3, b4, b5, b6
�

Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L GHa2 - b1L zb1  2F

�
5H-a1 + b1 + 1, -a2 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1,

b1 - b5 + 1, b1 - b6 + 1; -zL +
Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL

GHa1 - b2L GHa2 - b2L zb2  

2F
�

5H-a1 + b2 + 1, -a2 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1, b2 - b5 + 1, b2 - b6 + 1; -zL +

Π2 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L GHa2 - b3L zb3  2F

�
5H-a1 + b3 + 1, -a2 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1,

b3 - b4 + 1, b3 - b5 + 1, b3 - b6 + 1; -zL �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0974.01

G2,6
3,0 z

a, a + 1

2

a - 1

4
, a + 1

4
, b, a, a + 1

2
, 2 a - b - 1

2

� -
za-

1

4

Π
I
2 b-2 a+

1

2

J2 2 z
4 N Y

2 b-2 a+
1

2

J2 2 z
4 N

Case 8m, n, p, q< = 83, 0, 2, 6<
07.34.03.0975.01

G3,3
3,0 z

a1, a2, a3

b1, b2, b3
�

Π2
cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL
GHa1 - b1L GHa2 - b1L GHa3 - b1L  zb1  3F

�
2H1 - a1 + b1, 1 - a2 + b1, 1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; zL +

cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GHa1 - b2L GHa2 - b2L GHa3 - b2L  zb2  3F

�
2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL
GHa1 - b3L GHa2 - b3L GHa3 - b3L  zb3  3F

�
2H1 - a1 + b3, 1 - a2 + b3, 1 - a3 + b3; 1 - b1 + b3, 1 - b2 + b3; zL

ΘH1 -  z¤L �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0976.01

G3,3
3,0 z

a, c, d

b, e, a - b + d - e
�

ΘH1 -  z¤L
GHcL  zb-c+e H1 - zLc-1 F1 ´ 0 ´ 0

0 ´ 2 ´ 2 ; b - a + e, b - d + e; c - e, c - b;
c;;;

 1 - z,
z - 1

z

07.34.03.0977.01

G3,3
3,0 z

a, a, a

a - 1, a - 1, a - 1
�

1

2
za-1 log2HzL ΘH1 -  z¤L

Case 8m, n, p, q< = 83, 1, 1, 3<
07.34.03.0978.01

G1,3
3,1 z

a1

b1, b2, b3
�

Π2 IcscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH1 - a1 + b1L zb1
1F

�
2H1 - a1 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL + cscHΠ Hb1 - b2LL

cscHΠ Hb3 - b2LL GH1 - a1 + b2L zb2
1F

�
2H1 - a1 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL + cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL

GH1 - a1 + b3L zb3
1F

�
2H1 - a1 + b3; 1 - b1 + b3, 1 - b2 + b3; -zLM �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z
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07.34.03.0979.01

G1,3
3,1 z

a

b, b + 1

2
, a

�

Π zb GH2 b - 2 a + 1L Jãä Ha-bL Π-2 -z GI2 Ha - bL, -2 -z N + ã-ä Ha-bL Π+2 -z GI2 Ha - bL, 2 -z NN �; ReHzL < 0

07.34.03.0980.01

G1,3
3,1 z

a

b, a - 1

2
, a

� Π2 cscHHa - bL ΠL z
1

4
H2 a+2 b-1L H

a-b-
1

2

I2 z N - Y
a-b-

1

2

I2 z N
07.34.03.0981.01

G1,3
3,1 z

a

b, a - 1

2
, 2 a - b - 1

� 2 Π cscHHa - bL ΠL za-
1

2 K
b-a+

1

2

I- -z N K
b-a+

1

2

I -z N
07.34.03.0982.01

G1,3
3,1 z

a

b, a - 1

2
, 2 a - b - 1

� Π5�2 cscH2 Ha - bL ΠL za-
1

2 J
b-a+

1

2

I z N Y
a-b-

1

2

I z N - J
a-b-

1

2

I z N Y
b-a+

1

2

I z N
07.34.03.0983.01

G1,3
3,1 z

a

a - 3

4
, a - 1

4
, a

� H2 ΠL3�2 za-
3

4 cosI2 z N 1

2
- S

2 z
4

Π
- sinI2 z N 1

2
- C

2 z
4

Π

07.34.03.0984.01

G1,3
3,1 z

a

a - 1

2
, a, a

� -2 Π za-
1

2 cosI2 z N SiI2 z N -
Π

2
- sinI2 z N CiI2 z N

07.34.03.0985.01

G1,3
3,1 z

a

a - 1

4
, a, a + 1

4

� H2 ΠL3�2 za-
1

4 cosI2 z N 1

2
- C

2 z
4

Π
+ sinI2 z N 

1

2
- S

2 z
4

Π

07.34.03.0986.01

G1,3
3,1 z

a

a, a, a + 1

2

� -2 Π za cosI2 z N CiI2 z N + SiI2 z N -
Π

2
sinI2 z N

Case 8m, n, p, q< = 83, 1, 2, 3<
07.34.03.0987.01

G2,3
3,1 z

a1, a2

b1, b2, b3
�

Π2
cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH1 - a1 + b1L

GHa2 - b1L  zb1
2F

�
2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; zL +

cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL GH1 - a1 + b2L
GHa2 - b2L  zb2  2F

�
2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH1 - a1 + b3L
GHa2 - b3L zb3  2F

�
2H1 - a1 + b3, 1 - a2 + b3; 1 - b1 + b3, 1 - b2 + b3; zL �;

b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

Case 8m, n, p, q< = 83, 1, 2, 4<
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07.34.03.0988.01

G2,4
3,1 z

a1, a2

b1, b2, b3, b4
�

Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH-a1 + b1 + 1L
GHa2 - b1L

zb1  2F
�

3H-a1 + b1 + 1, -a2 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zL +

Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL GH-a1 + b2 + 1L
GHa2 - b2L zb2  

2F
�

3H-a1 + b2 + 1, -a2 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; zL +

Π2 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH-a1 + b3 + 1L
GHa2 - b3L zb3  

2F
�

3H-a1 + b3 + 1, -a2 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1; zL �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.0989.01

G2,4
3,1 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

22 b-a-c+2 Π zb GHb - a + 1L
GH2 b - a - c + 2L  1F1Ib - a + 1; 2 b - a - c + 2; -2 z N UIb - a + 1, 2 b - a - c + 2, 2 z N
07.34.03.0990.01

G2,4
3,1 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

22 b-a-c+2 Π GHb - a + 1L
GH2 b - a - c + 2L  zb ã-2 z

1F1Ib - c + 1; 2 b - a - c + 2; 2 z N UIb - a + 1, 2 b - a - c + 2, 2 z N
07.34.03.0991.01

G2,4
3,1 z

a, a - 1

2

b, c, 2 a - c - 1, 2 a - b - 1
� Π cscHHa - cL ΠL za-

1

2 JIb+c-2 a+1I z N Kb-cI z N + Ib-cI z N Kb+c-2 a+1I z NN
07.34.03.0992.01

G2,4
3,1 z

a, a + 1

2

b, c, 2 a - c, 2 a - b
� Π cscHHc - aL ΠL za JIb-cI z N Kb+c-2 aI z N - Ib+c-2 aI z N Kb-cI z NN

07.34.03.0993.01

G2,4
3,1 z

a, 2 b - a + 1

b, c, b + 1

2
, 2 b - c

�

22 c-2 b+1 Π GHc - a + 1L
GH2 c - 2 b + 1L  zc

1F1Ic - a + 1; 2 c - 2 b + 1; -2 z N UIc - a + 1, 2 c - 2 b + 1, 2 z N
07.34.03.0994.01

G2,4
3,1 z

a, a + 1

2

a - 1

4
, a + 1

4
, a, a - 1

2

� 2 Π za-
1

2 erfcJ 2 z
4 N erfiJ 2 z

4 N

Case 8m, n, p, q< = 83, 1, 3, 3<
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07.34.03.0995.01

G3,3
3,1 z

a1, a2, a3

b1, b2, b3
�

GH1 - a1 + b1L GH1 - a1 + b2L GH1 - a1 + b3L za1-1
3F

�
2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3; -

1

z

07.34.03.0996.01

G3,3
3,1 z

a, c, b - 1

b, d, e
�

Hb - aL GHd - a + 1L GHe - a + 1L
GHc - a + 1L  za-1

2F1 d - a + 1, e - a + 1; c - a + 1; -
1

z
-

Hd - a + 1L He - a + 1L
Hb - aL Hc - a + 1L z

2F1 d - a + 2, e - a + 2; c - a + 2; -
1

z
�; z Ï H-¥, 0L

07.34.03.0997.01

G3,3
3,1 z

a, c, b - n

b, d, e
�

H-1Ln GHd - a + 1L GHe - a + 1L
GHc - a + 1L  z1-a 

â
k=0

n n

k
 
Ha - bLn-k Hd - a + 1Lk He - a + 1LkHc - a + 1Lk

 2F1Hd - a + k + 1, e - a + k + 1; c - a + k + 1; -zL zk �; n Î N+

07.34.03.0998.01

G3,3
3,1 z

a, c, a + 1

b, d, a
�

GHb - aL GHd - aL
GHc - aL za 1 - 2F1 b - a, d - a; c - a; -

1

z

07.34.03.0999.01

G3,3
3,1 z

a, c, b + 1

b, d, c - 1
�

za-1 GHd - a + 1L
Hb - a + 1L Hc - aL Hc - b - 1L  

Hc - aL 2F1 b - a + 1, d - a + 1; b - a + 2; -
1

z
- Hb - a + 1L 2F1 c - a, d - a + 1; c - a + 1; -

1

z
�; z Ï H-¥, 0L

07.34.03.1000.01

G3,3
3,1 z

a, c, 2 d - a + b - c + 2

b, d, d + 1

2

�
2 Π GHb - a + 1L GH2 d - 2 a + 2L
GHc - a + 1L GHb - 2 a - c + 2 d + 3L  zd I z + 1 - z N2 d-2 a+2

3F2Ic - b, 2 d - 2 a + 2, 2 d - a - c + 2; c - a + 1, b - 2 a - c + 2 d + 3; 2 z - 2 z + 1 z + 1N �; z Ï H-1, 0L
07.34.03.1001.01

G3,3
3,1 z

a, c, b - 1

b, 2 b - c - 1, 2 b - a - 1
�

GH2 b - 2 a + 1L GH2 b - a - cL
2 GHc - a + 1L za-2 Hz + 1L 2F1 2 b - 2 a + 1, 2 b - a - c + 1; c - a + 1; -

1

z
�; z Ï H-¥, 0L

07.34.03.1002.01

G3,3
3,1 z

a, c, b - 1

b, 2 b - c - 1, 2 b - a - 1
� -

GH2 b - 2 a + 1L GH2 b - a - cL
2 GHc - a + 2L  

z-a+4 b-2 c-1 Hz + 1L2 a-4 b+2 c-1 Ha - c - 1L z 2F1 a - 2 b + c - 1, 2 c - 2 b - 1; c - a + 1; -
1

z
+

2 Ha - 2 b + c - 1L 2F1 a - 2 b + c, 2 c - 2 b; c - a + 2; -
1

z
�; z Ï H-¥, 0L
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07.34.03.1003.01

G3,3
3,1 z

a, c, b - 1

b, 2 c - b - 1, a+b

2
- 1

�

2 GJ b-a

2
+ 1N GH2 c - a - bL

GHc - a + 1L  z
a-b

2
+c-1 Hz + 1L a+b

2
-c

2F1 c -
a + b

2
, b - c; c - a + 1; -

1

z
�; z Ï H-¥, 0L

07.34.03.1004.01

G3,3
3,1 z

a, c, b + 2

b, 2 b - c + 2, 2 b - a + 2
�

2 GH2 b - 2 a + 2L GH2 b - a - c + 3L
Hb - a + 2L GHc - a + 1L

z2 b-a+2 Hz + 1L2 a-2 b-3
3F2 b - a +

3

2
, b - a + 2, c - b; b - a + 3, c - a + 1;

4 z

Hz + 1L2
�;  z¤ > 1

07.34.03.1005.01

G3,3
3,1 z

a, c, 2 b - a

b, b - 1

2
, c - 1

�

2a-2 b+c Π

c - a
 z

a+c

2
-1 I z + z + 1 Na-c

2F1 c - a, 2 b - a - c + 1; c - a + 1;
z - z + 1

2 z
�; z Ï H-1, 0L

07.34.03.1006.01

G3,3
3,1 z

a, c, 2 b - a + 1

b, b + 1

2
, c - 1

�

22 c-2 b-1 Π

c - a
 zc-1 I z + 1 - z N2 c-2 a

2F1Ic - a, 2 c - 2 b - 1; c - a + 1; 2 z - 2 z + 1 z + 1N �; z Ï H-1, 0L
07.34.03.1007.01

G3,3
3,1 z

a, c, 2 b - c + 1

b, a+c-1

2
, b + a-c

2

�

2 Π GHb - a + 1L
GJb + 3-a-c

2
N GI c-a

2
+ 1M  zb H4 z + 1La-b-1

3F2

1 - a + b

3
,

2 - a + b

3
,

b - a

3
+ 1; b +

3 - a - c

2
,

c - a

2
+ 1;

27 z

H4 z + 1L3

07.34.03.1008.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 2, c - 1

2

� -
22 Ha-cL Π za-1 GHb - a + 1L GH2 c - a - b - 1L

Ha - cL Hc - b - 1L GHc - aL2

Ha - b - 1L 2F1

b - a

2
+ 1, c -

a + b + 1

2
; c - a; -

1

z
2F1

b - a

2
+ 1, c -

a + b + 1

2
; c - a + 1; -

1

z
-

Ha + b - 2 c + 1L 2F1

b - a + 1

2
, c -

a + b

2
; c - a; -

1

z
2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z

07.34.03.1009.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

� -
22 a-2 c+1 Ha - cL Π GHb - a + 1L GH2 c - a - bL

GHc - a + 1L2
 

za-1
2F1

b - a + 1

2
, c -

a + b

2
; c - a; -

1

z
2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z
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07.34.03.1010.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

�
Π GHb - a + 1L GH2 c - a - bL

z + 1
 zc-1

Pc-b-1
a-c 1 +

1

z
Pc-b-1

a-c+1 1 +
1

z
�; z Ï H-1, 0L

07.34.03.1011.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

�
2 Hb - aL ãä Jc-b-

1

2
N Π GH2 c - a - bL

z + 1
 zc-

3

4 Pb-c
a-c 1 +

1

z
Q

c-a-
3

2

b-c+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1012.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

�
2 ãä Jc-b-

1

2
N Π GH2 c - a - bL
z + 1

zc-
3

4 Pb-c
a-c+1 1 +

1

z
Q

c-a-
1

2

b-c+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1013.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

�
2 ãä Jb-c+

1

2
N Π GHb - a + 1L

z + 1
 zc-

3

4 Pc-b-1
a-c+1 1 +

1

z
Q

c-a-
1

2

c-b-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1014.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

� -
2 ã2 ä Hb-cL Π GHb - a + 1L

Π GH2 c - a - b - 1L z + 1
 zc-

1

2  Q
c-a-

3

2

c-b-
1

2 I z + 1 N Q
c-a-

1

2

c-b-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1015.01

G3,3
3,1 z

a, c, 2 c - a - 1

b, 2 c - b - 1, c - 1

2

� -
2 ã-2 ä Hb-cL Π GH2 c - a - bL

Π GHb - aL z + 1
zc-

1

2 Q
c-a-

3

2

b-c+
1

2 I z + 1 N Q
c-a-

1

2

b-c+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1016.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 2, c - 1

2

� -
22 a-2 c-1 Π GHb - a + 1L GH2 c - a - b - 1L

Hb - c + 1L GHc - a + 1L2
 

za-1 Ha - b - 1L 2F1

b - a

2
+ 1, c -

a + b + 1

2
; c - a + 1; -

1

z

2

- Ha + b - 2 c + 1L 2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z

2

07.34.03.1017.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

�
4a-c Π GHb - a + 1L GH2 c - a - bL

GHc - a + 1L2
 za-1

2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z

2

07.34.03.1018.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

�

22 Ha-cL Π GHb - a + 1L GH2 c - a - bL
GHc - a + 1L2

 za-1
2F1 b - a + 1, 2 c - a - b; c - a + 1;

z - z + 1

2 z

2

�; z Ï H-1, 0L
07.34.03.1019.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

�
22 Ha-cL Π GHb - a + 1L GH2 c - a - bL

GHc - a + 1L2
za-

3

2 z + 1

2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z
2F1

b - a

2
+ 1, c +

1 - a - b

2
; c - a + 1; -

1

z
�; z Ï H-1, 0L
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07.34.03.1020.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

� Π zc-1 GHb - a + 1L GH2 c - a - bL Pc-b-1
a-c 1 +

1

z

2

�; z Ï H-1, 0L
07.34.03.1021.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

� 2 ãä Jc-b-
1

2
N Π zc-

3

4 GH2 c - a - bL Pc-b-1
a-c 1 +

1

z
 Q

c-a-
1

2

b-c+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1022.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c - 1

2

� -
2 ã2 ä Hb-cL Π GHb - a + 1L

Π GH2 c - a - bL zc-
1

2 Q
c-a-

1

2

c-b-
1

2 I z + 1 N2 �; z Ï H-1, 0L
07.34.03.1023.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b - 1, c + 1

2

�
22 a-2 c-1 Π GHb - a + 1L GH2 c - a - bL

GHc - a + 1L2
za-1

2F1

b - a + 1

2
, c -

a + b

2
; c - a + 1; -

1

z

H2 a - 2 c + 1L 2F1

b - a + 1

2
, c -

a + b

2
; -a + c + 1; -

1

z
- 4 Ha - cL 2F1

b - a + 1

2
, c -

a + b

2
; c - a; -

1

z

07.34.03.1024.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b, c - 1

2

�
22 Ha-cL Π GHb - a + 1L GH2 c - a - b + 1L

GHc - a + 1L2
 

za-1
2F1

b - a

2
,

1 - a - b

2
+ c; c - a + 1; -

1

z
2F1

b - a

2
+ 1,

1 - a - b

2
+ c; c - a + 1; -

1

z

07.34.03.1025.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b, c - 1

2

�
Π GHb - a + 1L GH2 c - a - b + 1L

z + 1
zc-

1

2 Pb-c
a-c 1 +

1

z
Pc-b

a-c 1 +
1

z
�; z Ï H-1, 0L

07.34.03.1026.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b, c - 1

2

�
2 H2 c - a - bL ãä Jb-c+

1

2
N Π GHb - a + 1L

z + 1
zc-

1

4 Pc-b
a-c 1 +

1

z
Q

c-a-
1

2

c-b-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1027.01

G3,3
3,1 z

a, c, 2 c - a

b, 2 c - b, c - 1

2

�
2 ã2 ä Hb-cL Π GHb - a + 1L
Π GH2 c - a - bL z + 1

zc
Q

c-a-
1

2

c-b-
1

2 I z + 1 N Q
c-a-

1

2

c-b+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1028.01

G3,3
3,1 z

a, c, 2 c - a + 2

b, 2 c - b + 1, c + 1

2

�

-
22 Ha-c-1L Π GHb - a + 1L GH2 c - a - b + 2L

Hc - a + 1L GHc - a + 1L2
za-1

2F1

b - a + 1

2
, c + 1 -

a + b

2
; c - a + 2; -

1

z

2F1

b - a + 1

2
, c + 1 -

a + b

2
; c - a + 2; -

1

z
- 2 2F1

b - a + 1

2
, c + 1 -

a + b

2
; c - a + 1; -

1

z
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07.34.03.1029.01

G3,3
3,1 z

a, c, 2 a - c

b, 2 a - b - 1, a - 1

2

�
Π sinHHa - cL ΠL cscHHa - bL ΠL

a - c
 za-1

2F1 a - b, b - a + 1; a - c + 1;
z - z + 1

2 z
2F1 a - b, b - a + 1; c - a + 1;

z - z + 1

2 z
�; z Ï H-1, 0L

07.34.03.1030.01

G3,3
3,1 z

a, c, 2 a - c

b, 2 a - b - 1, a - 1

2

�

Π cscHHa - bL ΠL sinHHc - aL ΠL
c - a

 za-1
2F1 a -

b + c

2
,

1 + b - c

2
; a - c + 1; -

1

z
2F1

1 + b + c

2
- a,

c - b

2
; c - a + 1; -

1

z

07.34.03.1031.01

G3,3
3,1 z

a, c, 2 a - c

b, 2 a - b - 1, a - 1

2

� Π3�2 za-1 cscHHa - bL ΠL Pa-b-1
a-c 1 +

1

z
Pa-b-1

c-a 1 +
1

z

07.34.03.1032.01

G3,3
3,1 z

a, c, 2 a - c

b, 2 a - b - 1, a - 1

2

�
2 ãä Jb-a+

1

2
N Π Π cscHHa - bL ΠL

GH2 a - b - cL  za-
3

4 Pa-b-1
a-c 1 +

1

z
Q

a-c-
1

2

a-b-
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1033.01

G3,3
3,1 z

a, c, 2 a - c

b, 2 a - b - 1, a - 1

2

�
2 ãä H2 a-2 b-1L Π Π cscHHa - bL ΠL

GHb - c + 1L GHb + c - 2 a + 1L za-
1

2  Q
a-c-

1

2

b-a+
1

2 I z + 1 N Q
c-a-

1

2

b-a+
1

2 I z + 1 N �; z Ï H-1, 0L
07.34.03.1034.01

G3,3
3,1 z

a, a, a

a - 1

2
, a - 1

2
, a - 1

2

�
4

Π
 za-1 K

z - z + 1

2 z

2

�; z Ï H-1, 0L
07.34.03.1035.01

G3,3
3,1 z

a, a, a

a - 1

2
, a - 1

2
, a - 1

2

�
8

Π I z + 1 + z N  za-
1

2 KKI z + 1 - z N2O2 �; z Ï H-1, 0L
07.34.03.1036.01

G3,3
3,1 z

a, a + 1

2
, a + 1

a, a, a
�

2 za

Π
sinh-1 

1

z

2

07.34.03.1037.01

G3,3
3,1 z

a, a + 1

2
, a + 1

a, a, a
�

2 za

Π
log2

z + 1 + 1

z
�; z Ï H-1, 0L

07.34.03.1038.01

G3,3
3,1 z

a, a + 1, a + 1

a, a, a + 1

2

� 2 Π za log
z + z + 1

2 z
�; z Ï H-1, 0L

07.34.03.1039.01

G3,3
3,1 z

a, a + 1, a + 1

a - 1

2
, a, a + 1

2

� 2 za 2 E -
1

z
- Π

http://functions.wolfram.com 112



07.34.03.1040.01

G3,3
3,1 -1

1, 2, 2

1, 1, b
� -GHb - 1L HΨH2 - bL + ýL

07.34.03.1041.01

G3,3
3,1 -1

1, 2, 2

1, 1, b
� -GHb - 1L H1-b

Case 8m, n, p, q< = 83, 2, 2, 3<
07.34.03.1042.01

G2,3
3,2 z

a1, a2

b1, b2, b3
� Π2 IcscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH1 - a1 + b1L GH1 - a2 + b1L

zb1  2F
�

2H1 - a1 + b1, 1 - a2 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL + cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GH1 - a1 + b2L GH1 - a2 + b2L zb2  2F

�
2H1 - a1 + b2, 1 - a2 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH1 - a1 + b3L GH1 - a2 + b3L zb3  

2F
�

2H1 - a1 + b3, 1 - a2 + b3; 1 - b1 + b3, 1 - b2 + b3; -zLM �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

Case 8m, n, p, q< = 83, 2, 2, 4<
07.34.03.1043.01

G2,4
3,2 z

a1, a2

b1, b2, b3, b4
� Π2 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH-a1 + b1 + 1L GH-a2 + b1 + 1L zb1  

2F
�

3H-a1 + b1 + 1, -a2 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; -zL + Π2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL
GH-a1 + b2 + 1L GH-a2 + b2 + 1L zb2  2F

�
3H-a1 + b2 + 1, -a2 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; -zL +

Π2 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH-a1 + b3 + 1L GH-a2 + b3 + 1L zb3  

2F
�

3H-a1 + b3 + 1, -a2 + b3 + 1; -b1 + b3 + 1, -b2 + b3 + 1, b3 - b4 + 1; -zL �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.1044.01

G2,4
3,2 z

a, a + 1

2

b, c, 2 a - c, 2 a - b
� Π5�2 cscH2 Ha - cL ΠL za JJb-cI z N Yb+c-2 aI z N - Jb+c-2 aI z N Yb-cI z NN

07.34.03.1045.01

G2,4
3,2 z

a, a + 1

2

b, c, b + 1

2
, c - 1

2

�

4a-b Π GH2 b - 2 a + 1L GH2 c - 2 aL
-z

 zc JUI2 c - 2 a, 2 c - 2 b, -2 -z N - UI2 c - 2 a, 2 c - 2 b, 2 -z NN
07.34.03.1046.01

G2,4
3,2 z

a, a + 1

2

b, c, b + 1

2
, c + 1

2

�

4a-b Π zc GH2 b - 2 a + 1L GH2 c - 2 a + 1L JUI2 c - 2 a + 1, 2 c - 2 b + 1, -2 -z N + UI2 c - 2 a + 1, 2 c - 2 b + 1, 2 -z NN
07.34.03.1047.01

G2,4
3,2 z

a, a + 1

2

b, b + 1

2
, 2 a - b - 1

2
, 2 a - b

� - 2 Π2 cscH2 Ha - bL ΠL za-
1

4 cosI z N Y
2 b-2 a+

1

2

I z N - sinI z N J
2 b-2 a+

1

2

I z N
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07.34.03.1048.01

G2,4
3,2 z

a, a + 1

2

b, b + 1

2
, 2 a - b, 2 a - b - 1

2

� 2 Π2 cscH2 Ha - bL ΠL za-
1

4 cosI z N J
2 b-2 a+

1

2

I z N + sinI z N Y
2 b-2 a+

1

2

I z N
07.34.03.1049.01

G2,4
3,2 z

a, a + 1

2

b, a, a + 1

2
, b - 1

2

�

ä Π zb-
1

2 GH2 b - 2 aL Jã2 -z GI2 a - 2 b + 1, 2 -z N - ã-2 -z GI2 a - 2 b + 1, -2 -z NN �; ReHzL < 0

07.34.03.1050.01

G2,4
3,2 z

a, a + 1

2

b, a, a + 1

2
, b + 1

2

� Π zb GH2 b - 2 a + 1L Jã-2 -z  GI2 Ha - bL, -2 -z N + ã2 -z GI2 Ha - bL, 2 -z NN

Case 8m, n, p, q< = 83, 2, 3, 3<
07.34.03.1051.01

G3,3
3,2 z

a1, a2, a3

b1, b2, b3
� Π cscHΠ Ha1 - a2LL

GH1 - a1 + b1L GH1 - a1 + b2L GH1 - a1 + b3L za1-1
3F

�
2 1 - a1 + b1, 1 - a1 + b2, 1 - a1 + b3; 1 - a1 + a2, 1 - a1 + a3;

1

z
-

GH1 - a2 + b1L GH1 - a2 + b2L GH1 - a2 + b3L za2-1

3F
�

2 1 - a2 + b1, 1 - a2 + b2, 1 - a2 + b3; a1 - a2 + 1, 1 - a2 + a3;
1

z
�; a2 - a1 Ï Z

Case 8m, n, p, q< = 83, 3, 3, 3<
07.34.03.1052.01

G3,3
3,3 z

a1, a2, a3

b1, b2, b3
�

Π2 IcscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH1 - a1 + b1L GH1 - a2 + b1L GH1 - a3 + b1L zb1  3F
�

2H1 - a1 + b1, 1 - a2 + b1,

1 - a3 + b1; b1 - b2 + 1, b1 - b3 + 1; -zL + cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL GH1 - a1 + b2L
GH1 - a2 + b2L GH1 - a3 + b2L zb2  3F

�
2H1 - a1 + b2, 1 - a2 + b2, 1 - a3 + b2; 1 - b1 + b2, b2 - b3 + 1; -zL +

cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH1 - a1 + b3L GH1 - a2 + b3L GH1 - a3 + b3L zb3  

3F
�

2H1 - a1 + b3, 1 - a2 + b3, 1 - a3 + b3; 1 - b1 + b3, 1 - b2 + b3; -zLM �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.1053.01

G3,3
3,3 z

a, a, a

a, a, a
�

za Ilog2HzL + Π2M
2 Hz + 1L

Case 8m, n, p, q< = 83, 3, 4, 4<
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07.34.03.1114.01

G4,4
3,3 z

a1, a2, a3, a4

b1, b2, b3, b4
�

Π2
1

GHa4 - b1L  Izb1 cscHΠ Hb2 - b1LL cscHΠ Hb3 - b1LL GH-a1 + b1 + 1L GH-a2 + b1 + 1L GH-a3 + b1 + 1L 4F
�

3

H-a1 + b1 + 1, -a2 + b1 + 1, -a3 + b1 + 1, -a4 + b1 + 1; b1 - b2 + 1, b1 - b3 + 1, b1 - b4 + 1; zLM +

1

GHa4 - b2L  Izb2 cscHΠ Hb1 - b2LL cscHΠ Hb3 - b2LL GH-a1 + b2 + 1L GH-a2 + b2 + 1L GH-a3 + b2 + 1L
4F

�
3H-a1 + b2 + 1, -a2 + b2 + 1, -a3 + b2 + 1, -a4 + b2 + 1; -b1 + b2 + 1, b2 - b3 + 1, b2 - b4 + 1; zLM +

1

GHa4 - b3L  Izb3 cscHΠ Hb1 - b3LL cscHΠ Hb2 - b3LL GH-a1 + b3 + 1L GH-a2 + b3 + 1L GH-a3 + b3 + 1L
4F

�
3H-a1 + b3 + 1, -a2 + b3 + 1, -a3 + b3 + 1, -a4 + b3 + 1; -b1 + b3 + 1,

-b2 + b3 + 1, b3 - b4 + 1; zLM �; b2 - b1 Ï Z ì b3 - b1 Ï Z ì b3 - b2 Ï Z

07.34.03.1115.01

G4,4
3,3 z

a, a, a, a + 1

2

a, a, a, a + 1

2

�
za log2HzL
2 Π H1 - zL

Cases with m � 4

Case 8m, n, p, q< = 84, 0, 0, 4<
07.34.03.1054.01

G0,4
4,0Jz Ë b, b + 1

2
, 2 b - c, cN � 8 Π zb K2 c-2 bJ2 2 -z

4 N K2 c-2 b

2 2 z

-z
4

07.34.03.1116.01

G0,4
4,0Jz Ë b, b + 1

4
, b + 1

2
, b + 3

4
N � 2 Π3�2 zb ã-4 z

4

Case 8m, n, p, q< = 84, 0, 1, 5<
07.34.03.1055.01

G1,5
4,0 z

a

b, b + 1

2
, -a + 2 b + 1

2
, a - 1

2
, a

� -4 Π zb K2 b-2 a+1J2 2 z
4 N Y2 b-2 a+1J2 2 z

4 N

Case 8m, n, p, q< = 84, 0, 2, 4<
07.34.03.1056.01

G2,4
4,0 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

� 2a-2 b+c Π za-b+c-1 ã-2 z  UIa - b, a - 2 b + c, 2 z N UIc - b, a - 2 b + c, 2 z N
07.34.03.1057.01

G2,4
4,0 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

22 b-a-c+2 Π ã-2 z zb UIb - a + 1, 2 b - a - c + 2, 2 z N UIb - c + 1, 2 b - a - c + 2, 2 z N
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07.34.03.1058.01

G2,4
4,0 z

a, a + 1

2

b, c, 2 a - c, 2 a - b
�

2 za

Π
 Kb-cI z N Kb+c-2 aI z N

Case 8m, n, p, q< = 84, 0, 3, 5<
07.34.03.1059.01

G3,5
4,0 z

a, a + 1

2
, 2 a - b + 1

2

b, c, 2 a - c, 2 a - b, 2 a - b + 1

2

�
Π

2
 za JYb-cI z N Yb+c-2 aI z N - Jb-cI z N Jb+c-2 aI z NN

Case 8m, n, p, q< = 84, 1, 2, 4<
07.34.03.1060.01

G2,4
4,1 z

a, c

b, a+c-1

2
, a+c

2
, a - b + c - 1

�

2a-2 b+c Π za-b+c-1 GHb - a + 1L GHc - bL UIc - b, a - 2 b + c, -2 ä z N UIc - b, a - 2 b + c, 2 ä z N
07.34.03.1061.01

G2,4
4,1 z

a, b + 1

b, a, a+b

2
, a+b+1

2

� 2b-a+1 Π GHb - a + 1L zb GIa - b, -2 -z N GIa - b, 2 -z N
07.34.03.1062.01

G2,4
4,1 z

a, 2 b - a

b, a, b - 1

2
, -a + 2 b - 1

� 4a-b+1 Π GH2 b - 2 aL za E2 b-2 aI-2 -z N E2 b-2 aI2 -z N
07.34.03.1117.01

G2,4
4,1 z

a, 2 b - a

a, b - 1

2
, b, -a + 2 b - 1

� 4a-b+1 Π za E2 b-2 aI-2 ä z N E2 b-2 aI2 ä z N GH2 b - 2 aL
07.34.03.1063.01

G2,4
4,1 z

a, a + 1

2

a - 1

2
, a - 1

4
, a, a + 1

4

� Π2 23�2 za-
1

2

1

2
- C

2 z
4

Π

2

+
1

2
- S

2 z
4

Π

2

07.34.03.1064.01

G2,4
4,1 z

a, a + 1

2

a - 1

2
, a - 1

4
, a, a + 1

4

� 2 Π2 za-
1

2 erfcJ 2 -z
4 N 1 -

- -z

-z
4

 erfiJ 2 -z
4 N

07.34.03.1065.01

G2,4
4,1 z

a, a + 1

a, a, a, a + 1

2

� 2 Π za SiI2 z N -
Π

2

2

+ CiI2 z N2

Case 8m, n, p, q< = 84, 1, 4, 4<
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07.34.03.1066.01

G4,4
4,1 z

a, c, d, e

b, f , c - 1, d - 1
�

za-1 GHb - a + 1L GH f - a + 1L
Ha - cL Ha - dL Hd - cL GHe - a + 2L  Ha - dL Hc - e - 1L 3F2 b - a + 1, c - a, f - a + 1; c - a + 1, e - a + 2; -

1

z
+

Ha - cL He - d + 1L 3F2 b - a + 1, d - a, f - a + 1; d - a + 1, e - a + 2; -
1

z
�; z Ï H-¥, 0L

07.34.03.1067.01

G4,4
4,1 z

a, c, d, e

b, c - 1, d - 1, e - 1
� za-1 GHb - a + 1L 2F1Jc - a, b - a + 1; c - a + 1; - 1

z
N

Hc - aL Hd - cL He - cL +

2F1Jd - a, b - a + 1; d - a + 1; - 1

z
N

Hc - dL Hd - aL He - dL +
2F1Je - a, b - a + 1; e - a + 1; - 1

z
N

Hc - eL Hd - eL He - aL �; z Ï H-¥, 0L
07.34.03.1068.01

G4,4
4,1 z

a, c, d, a - c + d

b, a - b + d - 1, a+d-1

2
, a+d

2

�
2a-d Π GHb - a + 1L GHd - bL

GHc - a + 1L GHd - c + 1L  za-1

2F1 b - a + 1, d - b; c - a + 1;
z - z + 1

2 z
2F1 b - a + 1, d - b; d - c + 1;

z - z + 1

2 z
�; z Ï H-¥, 0L

07.34.03.1069.01

G4,4
4,1 z

a, c, d, b - 1

b, 2 b - d - 1, 2 b - c - 1, 2 b - a - 1
�

GH2 b - 2 a + 1L GH2 b - a - cL GH2 b - a - dL
2 GHc - a + 1L GHd - a + 1L Hz - 1L z2 b-a-1

Hz + 1L2 a-2 b-1
3F2 b - a +

1

2
, b - a + 1, c + d - 2 b + 1; c - a + 1, d - a + 1;

4 z

Hz + 1L2
�;  z¤ > 1 ì Ï H-¥, -1L

07.34.03.1070.01

G4,4
4,1 z

a, c, a+c-1

2
, a+c

2

b, d, a - b + c - 1, a + c - d - 1
�

2c-a GHb - a + 1L GHc - bL GHc - dL GHd - a + 1L
Π GHc - a + 1L2

za-1

2F1 b - a + 1, d - a + 1; c - a + 1;
2 I z + 1 - 1N

z
2F1 b - a + 1, d - a + 1; c - a + 1; -

2 I z + 1 + 1N
z

�; z Ï H-¥, -1L
07.34.03.1071.01

G4,4
4,1 z

a, c, c + 1

2
, 2 c - a + 1

b, d, 2 c - b, 2 c - d
�

22 c-2 a+1 GHb - a + 1L GH2 c - a - b + 1L GH2 c - a - d + 1L GHd - a + 1L
Π GH2 c - 2 a + 2L2

 za-1

-2 -1 -
1

z
-

1

z
+

2

z
+ 1

b-a+1

2F1 b - a + 1, 2 c - a - d + 1; 2 c - 2 a + 2; 2 -1 -
1

z
-

1

z
-

2

z

2F1 b - a + 1, d - a + 1; 2 c - 2 a + 2; 2 -1 -
1

z
-

1

z
-

2

z
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07.34.03.1072.01

G4,4
4,1 z

a, c, c + 1

2
, a - 1

2

b, d, b + 1

2
, d + 1

2

�
4a-b+c-d-1 GH2 b - 2 a + 2L GH2 d - 2 a + 2L

GH2 c - 2 a + 2L  za-1

2F1 2 b - 2 a + 2, 2 d - 2 a + 2; 2 c - 2 a + 2;
1

-z
+ 2F1 2 b - 2 a + 2, 2 d - 2 a + 2; 2 c - 2 a + 2; -

1

-z

07.34.03.1073.01

G4,4
4,1 z

a, c, c + 1

2
, a + 1

2

b, d, b + 1

2
, d + 1

2

�
22 a-2 b+2 c-2 d-1 GH2 b - 2 a + 1L GH2 d - 2 a + 1L

GH2 c - 2 a + 1L  -z za-1

2F1 2 b - 2 a + 1, 2 d - 2 a + 1; 2 c - 2 a + 1;
1

-z
- 2F1 2 b - 2 a + 1, 2 d - 2 a + 1; 2 c - 2 a + 1; -

1

-z

07.34.03.1074.01

G4,4
4,1 z

a, c, 2 b - a + 3

2
, 2 b - c + 3

2

b, b + 1

4
, b + 1

2
, b + 3

4

�

24 a-4 b-
5

2 Π GH2 b - 2 a + 2L
GJ2 b - a - c + 5

2
N GHc - a + 1L  za-1

2F1 b - a + 1, b - a +
3

2
; 2 b - a - c +

5

2
;

z - z + 1

2 z

2F1 b - a + 1, b - a +
3

2
; c - a + 1;

z - z + 1

2 z
�; Ï H-¥, 0L

07.34.03.1075.01

G4,4
4,1 z

a, c, a+2 b-3

3
, 2 b - c + 1

b, a+c-1

2
, a+2 b-3

3
, a-c

2
+ b

�

2 Π GHb - a + 1L
GJb + 3-a-c

2
N GI c-a

2
+ 1M  zb H4 z + 1La-b-1

3F2

1 - a + b

3
,

2 - a + b

3
,

b - a

3
+ 1; b +

3 - a - c

2
,

c - a

2
+ 1;

27 z

H4 z + 1L3

07.34.03.1076.01

G4,4
4,1 z

a, c, a+2 b-1

3
, 2 b - c + 1

b, a+c-1

2
, a+2 b+2

3
, a-c

2
+ b

�

2 Π GHb - a + 2L
3 GJb + 3-a-c

2
N GI c-a

2
+ 1M  zb H8 z - 1L H4 z + 1La-b-2 3F2

2 + b - a

3
,

b - a

3
+ 1,

4 + b - a

3
; b +

3 - a - c

2
,

c - a

2
+ 1;

27 z

H4 z + 1L3

07.34.03.1077.01

G4,4
4,1 z

a, a, a, a - 1

2

b, b + 1

2
, 2 a - b - 3

2
, 2 a - b - 1

�

2 Π3�2 za-1 cscH2 Hb - aL ΠL P2 Ha-b-1L z + 1 - 1

z
P2 Ha-b-1L z + 1 + 1

z
�; z Ï H-¥, 0L

Case 8m, n, p, q< = 84, 2, 3, 5<
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07.34.03.1078.01

G3,5
4,2 z

a, a + 1

2
, c

b, b + 1

2
, 2 a - b - 1

2
, 2 a - b, c

�

2 Π2 za-
1

4 cscH2 Ha - bL ΠL sinIΠ H2 a - b - cL + z N J
2 b-2 a+

1

2

I z N - cosIΠ H2 a - b - cL + z N Y
2 b-2 a+

1

2

I z N
Cases with m � 5

Case 8m, n, p, q< = 85, 0, 0, 6<
07.34.03.1079.01

G0,6
5,0Jz Ë a, a + 1

6
, a + 1

3
, a + 1

2
, a + 2

3
, a - 1

6
N �

4 Π3�2 z
a-

1

6

3
 expK-33�2 z

6 O sinK3 z
6 O

07.34.03.1080.01

G0,6
5,0Jz Ë a, a + 1

6
, a + 1

3
, a + 2

3
, a + 5

6
, a + 1

2
N �

4 Π3�2 za

3
 expK-33�2 z

6 O cosK3 z
6 O

07.34.03.1111.01

G0,5
5,0Jz Ë a, a + 1

5
, a + 2

5
, a + 3

5
, a + 4

5
N �

I4 Π2 zaM ã-5 z
5

5

General characteristics

Domain and analyticity

 Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 is  an analytical function of a1,  ¼,  ap,  b1,  ¼,  bq  and z  which is defined in

Cp+q+1. In the case p � q � m + nthis function with respect to z is piecewise analytical function with discontinuity

on unit circle È z È � 1(it is continuos in the point z � 1 if Re Ú
k=1

q

bk - Ú
k=1

p

ak + 1 < 0).

07.34.04.0001.01

I98a1 * ¼ * an< * 9an+1 * ¼ * ap== * 98b1 * ¼ * bm< * 9bm+1 * ¼ * bq== * zM �Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

H88C Ä ¼ Ä C< Ä 8C Ä ¼ Ä C<< Ä 88C Ä ¼ Ä C< Ä 8C Ä ¼ Ä C<< Ä CL �C

Symmetries and periodicities

Permutation symmetry

07.34.04.0002.01

Gp,q
m,n z

a1, ¼, ak, ¼, a j, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q

m,n z
a1, ¼, a j, ¼, ak, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�; ak ¹ a j ì k ¹ j

07.34.04.0003.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ak, ¼, a j, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q

m,n z
a1, ¼, an, an+1, ¼, a j, ¼, ak, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�; ak ¹ a j ì k ¹ j
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07.34.04.0004.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bk, ¼, b j, ¼, bm, bm+1, ¼, bq
� Gp,q

m,n z
a1, ¼, an, an+1, ¼, a j, ¼, ak, ¼, ap

b1, ¼, b j, ¼, bk, ¼, bm, bm+1, ¼, bq
�; bk ¹ b j ì k ¹ j

07.34.04.0005.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bk, ¼, b j, ¼, bq
� Gp,q

m,n z
a1, ¼, an, an+1, ¼, a j, ¼, ak, ¼, ap

b1, ¼, bm, bm+1, ¼, b j, ¼, bk, ¼, bq
�; bk ¹ b j ì k ¹ j

Periodicity

No periodicity

Branch points

The function Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 has  two (z � 0, ¥  for p ¹ q)  or  three (z � 0, H-1Lm+n-p, ¥,  for

p � q) singular points.  If  p < q  (or p > q),  then the point z � 0 (or z � ¥) is a regular singular point, while

z � ¥ (or z � 0) is a non-regular (essentual) singular point; if  p � q, then all three singular points are regular. 

Branch cuts

The existence of the branch cut depends on the parameters of MeijerG. If the branch cut exists, it will be along

H-¥, 0L (or sometimes  H-¥, -1L or H-1, 0L). For example, the function G1,1
1,1Kz Ì a

b
O � GH1 - a + bL zb Hz + 1La-b-1

has  branch  cut  along H-¥, 0L  if  b Ï Z  and  b - a Ï Z;  in  the  case  b Î Z  it  generically  has  branch  cut  alongH-¥, -1L.
If b j Ï Z, 1 £ j £ m, and a j Ï Z, 1 £ j £ n, the branch cut along H-¥, 0L exists because it is produced by power

functions zb j and za j-1.  In these cases the Meijer G function Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 is a single-valued

function on the z-plane cut along the interval H-¥, 0L, where it is continuous from above.

07.34.04.0006.01

BCz Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� 88H-¥, 0L, -ä<<

07.34.04.0007.01

lim
Ε®+0

 Gp,q
m,n x + ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q

m,n x
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�; x < 0

07.34.04.0012.01

lim
Ε®+0

 Gp,q
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gq,p

n,m
1

x

1 - b1, ¼, 1 - bm, 1 - bm+1, ¼, 1 - bq

1 - a1, ¼, 1 - an, 1 - an+1, ¼, 1 - ap
�; x < 0
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07.34.04.0013.01

lim
Ε®+0

 Gp,q
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM  Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM xbk ã-2 bk Π ä

pFq-1I1 -a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n xM �;Hp < q ê p � q ì m + n > p ê p � q ì m + n � p ì  x¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM ì x < 0

07.34.04.0014.01

lim
Ε®+0

 Gp,q
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM  Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GI1 - ak + a jM xak-1 ã-2 ak Π ä 

qFp-1 1 - ak + b1, ¼, 1 - ak + bq; 1 - ak + a1, ¼, 1 - ak + ak-1, 1 - ak + ak+1, ¼, 1 - ak + ap;
H-1Lq-m-n

x
�;

Hp > q ê p � q ì m + n � p + 1 ì x Ï H-1, 0L ê p � q ì m + n > p + 1 ê p � q ì m + n � p ì  x¤ > 1L ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM ì x < 0

07.34.04.0008.02

lim
Ε®+0

 Gp,q
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Πm-1 â

k=1

m Ûj=1
n GI1 - a j + bkM

Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM Ûj=n+1

p
GIa j - bkM  ã-2 ä Π bk  xbk

pF
�

q-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n xM �;
Hp < q ê p � q ì m + n > p ê p � q ì m + n � p ì  z¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM ì x < 0

07.34.04.0009.02

lim
Ε®+0

 Gp,q
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  ã-2 ä Π ak  xak-1

qFp-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

x
�;

Hp > q ê p � q ì m + n � p + 1 ì x Ï H-1, 0L ê p � q ì m + n > p + 1 ê p � q ì m + n � p ì  x¤ > 1L ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM ì x < 0

If p � q the branch cuts can appear not only from functions zb j or za j-1but from other generalized hypergeometric

factors in expansions of MeijerG  function Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
. In these cases the behaviour is more

complicated.
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07.34.04.0011.01

lim
Ε®+0

 Gp,p
m,n x - ä Ε

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

p
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  ã-2 ä Π ak  xak-1

pFp-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lp-m-n

x
 ΘH x¤ - 1L +

Πm-1 â
k=1

m Ûj=1
n GI1 - a j + bkM

Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM Ûj=n+1

p
GIa j - bkM  ã-2 ä Π bk  xbk pF

�
q-1I1 - a1 + bk, ¼, 1 - ap + bk;

1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bp + bk; H-1Lp-m-n xM ΘH1 -  x¤L �;
m + n - p £ 0 ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ia j - ak Ï ZM ì x < 0

Sets of discontinuity

Gp,q
m,n z, r

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 has  discontinuity  on  the  unit  circle   z¤ � 1in  the  case  p � q � m + n.  For

example, G1,1
1,0 z

1

0
� ΘH1 -  z¤L.

Series representations

Generalized power series

Expansions at generic point z � z0

For the function itself

07.34.06.0047.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=0

¥ 1

k !
 Gp+1,q+1

m,n+1 z
-k, a1 - k, ¼, an - k, an+1 - k, ¼, ap - k

b1 - k, ¼, bm - k, 0, bm+1 - k, ¼, bq - k
 Hz - z0Lk �; z0 Ï H-¥, 0L

07.34.06.0048.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM  Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM

1

z0

bk

argJz-z0N
2 Π

z0

bk

argJz-z0N
2 Π

+1 â
u=0

¥ H-bkLu H-z0L-u

u!
p+1FqIbk + 1, 1 -a1 + bk, ¼,

1 - ap + bk; 1 -u + bk, 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n z0M Hz - z0Lu �;Hp < q ê p � q ì m + n > p ê p � q ì m + n � p ì  z0¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
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07.34.06.0049.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

â
k=1

n

Û
j=1
j¹k

n
 GIak - a jM  Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GI1 - ak + a jM

1

z0

ak

argJz-z0N
2 Π

z0

ak 1+
argJz-z0N

2 Π
-1 â

u=0

¥ H-z0L-u H1 - akLu

u!
 q+1Fp 1 - ak + u, 1 - ak +

b1, ¼, 1 - ak + bq; 1 - ak, 1 - ak + a1, ¼, 1 - ak + ak-1, 1 - ak + ak+1, ¼, 1 - ak + ap;
H-1Lq-m-n

z0

 Hz - z0Lu �;
Hp > q ê p � q ì m + n � p + 1 ì z0 Ï H-1, 0L ê p � q ì m + n > p + 1 ê p � q ì m + n � p ì  z0¤ > 1L ì

"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
Expansions on branch cuts |||  Expansions on branch cuts

For the function itself

07.34.06.0050.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=0

¥ 1

k !
 Gp+1,q+1

m,n+1 x ã
2 Π ä g argHz-xL

2 Π
w -k, a1 - k, ¼, an - k, an+1 - k, ¼, ap - k

b1 - k, ¼, bm - k, 0, bm+1 - k, ¼, bq - k
 Hz - xLk �;

m Î N ì n Î N ì p Î N ì q Î N ì m £ q ì n £ p ì x < 0

07.34.06.0051.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=0

¥ H-1Lk

k !
Gp+1,q+1

m+1,n x ã
2 Π ä g argHz-xL

2 Π
w a1 - k, ¼, an - k, an+1 - k, ¼, ap - k, -k

0, b1 - k, ¼, bm - k, bm+1 - k, ¼, bq - k
 Hz - xLk �;

m Î N ì n Î N ì p Î N ì q Î N ì m £ q ì n £ p ì x < 0

07.34.06.0052.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

â
k=0

¥ 1

k !
 Gp+1,q+1

m,n+1 ã
-2 Π ä g argHz-xL

2 Π
w
 
1

x

1 - b1 + k, ¼, 1 - bm + k, 1, 1 - bm+1 + k, ¼, 1 - bq + k

1 + k, 1 - a1 + k, ¼, 1 - an + k, 1 - an+1 + k, ¼, 1 - ap + k
 Hz - xLk �;

m Î N ì n Î N ì p Î N ì q Î N ì m £ q ì n £ p ì x < 0

07.34.06.0053.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM  Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM xbk ã

2 bk Π ä g argHz-xL
2 Π

w â
u=0

¥ H-bkLu H-xL-u

u!
p+1FqIbk + 1, 1 -a1 + bk, ¼, 1 - ap + bk;

1 -u + bk, 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n xM Hz - xLu �;Hp < q ê p � q ì m + n > p ê p � q ì m + n � p ì  x¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM ì x < 0
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07.34.06.0054.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

â
k=1

n

Û
j=1
j¹k

n
 GIak - a jM  Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GI1 - ak + a jM xak-1 ã

2 ak Π ä g argHz-xL
2 Π

w
 â
u=0

¥ H-xL-u H1 - akLu

u!
 q+1Fp 1 - ak + u, 1 - ak + b1, ¼,

1 - ak + bq; 1 - ak, 1 - ak + a1, ¼, 1 - ak + ak-1, 1 - ak + ak+1, ¼, 1 - ak + ap;
H-1Lq-m-n

x
 Hz - xLu �;

Hp > q ê p � q ì m + n � p + 1 ì x Ï H-1, 0L ê p � q ì m + n > p + 1 ê p � q ì m + n � p ì  x¤ > 1L ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM ì x < 0

For the function itself

Expansions at z � 0

Case of simple poles

07.34.06.0001.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM

zbk 1 +
Ûj=1

p I1 - a j + bkM
Ûj=1

q I1 - b j + bkM  H-1L-m-n+p z +
Ûj=1

p II1 - a j + bkM I2 - a j + bkMM
Ûj=1

q II1 - b j + bkM I2 - b j + bkMM  z2 + ¼ �;
Hp < q ê p � q ì  z¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.06.0002.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM

Ûj=n+1
p

GIa j - bkM  zbk â
i=0

¥ Ûj=1
n GI1 - a j + bk + iM Ûj=n+1

p I1 - a j + bkM
i

IH-1L-m-n+p zMi

Ûj=1
m I1 - b j + bkM

i
Ûj=m+1

q
GI1 - b j + bk + iM �;

Hp < q ê p � q ì  z¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
07.34.06.0003.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m â
i=0

¥

GRes
b1, ¼, bm; 1 - a1, ¼, 1 - an;

an+1, ¼, ap; 1 - bm+1, ¼, 1 - bq;
 bk, 1, i; z �;

Hp < q ê p � q ì  z¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
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07.34.06.0004.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Πm-1 â

k=1

m Ûj=1
n GI1 - a j + bkM

Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM Ûj=n+1

p
GIa j - bkM  zbk

pF
�

q-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM �;
HHp < qL ê Hp � q ì m + n > pL ê Hp � q ì m + n � p ì  z¤ < 1LL ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.06.0005.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk

pFq-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM �;HHp < qL ê Hp � q ì m + n > pL ê Hp � q ì m + n � p ì  z¤ < 1LL ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
07.34.06.0006.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL �;

Hz ® 0L ì p £ q ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
Case of poles of order r  in the points  -br - k �; r Î 81, 2, 3, 4< ì k Î N

07.34.06.0007.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� AG

HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �;

Hp < q ê p � q ì  z¤ < 1L ì bk - bk-1 Î N ì 2 £ k £ r ì bk - b1 Ï Z ß r + 1 £ k £ m ì r Î 81, 2, 3, 4<
Expansions at z � H-1Lm+n-q for p � q

The function Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 near the point z � H-1Lm+n-q  has a rather complicated behabiour.

The general formula (for

noninteger Ψq � - Μ � Új=1
q Ia j - b jM - 1 �; p � q) includes two major terms that are analytical functions only in the

case  m + n > q. In the opposite case m + n £ q they are the piecewise analytical functions with possible discontinui-

ties  on  the  unit  circle   z¤ � 1.  Moreover,  the  first  major  term  has  representation  of  the  form

const H1 - z1LΨq H1 + OHz1 - 1LL �; z1 � H-1Lq-m-n z  and  second  one  is  bounded  near  the  point  z1 � 1.  A  more

detailed description of this behaviour is presented below.

If m + n - q > 0, the function Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 is analytic in the sector  ArgHzL¤ < Hm + n - qL Π.
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If  m + n - q � 1 ì  ArgHzL¤ < Π,  at  the  singular  point  z � -1  the  function  Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 is

continuous  for  ReIΨqM > 0,  bounded  for  ReIΨqM � 0, Ψq ¹ 0  and  has,  in  general,  a  logarithmic  singularity  for

Ψq � 0, while for ReIΨqM < 0, it has a power singularity of order -Ψq, to which, for integer Ψqa logarithmic singular-

ity can also be added.

If m + n - q < 1, the function Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 is a piecewise analytic function of z with a disconti-

nuity on the circle  z¤ � 1.

If m + n - q � 0, at the singular point z � 1it is continuous for ReIΨqM > 0, bounded for ReIΨqM � 0, Ψq ¹ 0 and

has, in general, a logarithmic singularity for Ψq � 0, m n ¹ 0, while for ReIΨqM < 0 it has a power singularity of

order -Ψq, to which for integer Ψqa logarithmic singularity can also occur. Here the asymptotics of this function

depends on the way z approaches 1 (from outside or inside the disc  z¤ £ 1).

The general formula for arbitrary  z

07.34.06.0008.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
� AG

HpowerL a1, ¼, an; an+1, ¼, aq;

b1, ¼, bm; bm+1, ¼, bq;
 9z, H-1Lm+n-q, ¥=

07.34.06.0055.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

Πm-1 â
k=1

m Ûj=1
n GI1 - a j + bkM

Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM Ûj=n+1

q
GIa j - bkM  ã

Π ä 2
argHz+1L

2 Π
bk+bk Jm+n-q-2 f 1

2
Hm+n-qLvN â

v=0

¥ H-1Lv H-bkLv

v!
 IH-1Lm+n-q z - 1Mv

 

qF
�

q-1I1 - a1 + bk, ¼, 1 - aq + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lq-m-n zM �;
Hm + n > q ê m + n � q ì  z¤ < 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.06.0056.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

Πn-1 â
k=1

n Ûj=1
m GI1 - ak + b jM

Û
j=1
j¹k

n
 sinIΠ Iak - a jMM Ûj=m+1

q
GIak - b jM

ã
Π ä 2

argHz+1L
2 Π

ak+ak-1 Jq-m-n-2 f 1

2
Hq-m-nLvN â

v=0

¥ H-1Lv H1 - akLv

v!
 IH-1Lm+n-q z - 1Mv

qF
�

p-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

z
�;

Hm + n � q + 1 ì z Ï H-1, 0L ê m + n > q + 1 ê m + n � q ì  z¤ > 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
The general formula for Ψq Ï Z in the particular case  z¤ > 1
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07.34.06.0009.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

-
Πm+n-q

sinIΨq ΠM â
h=1

n

zah-1 HH-1Lq-m-n zL1-ah
Ûk=m+1

q
sinHHah - bkL ΠL

Û
k=1
k¹h

n
 sinHHah - akL ΠL  Gq,q

0,q H-1Lq-m-n z
a1, ¼, aq

b1, ¼, bq
-

1

Π2
 â
j=1

q

sinIIah - a jM ΠM Ûk=1
q

sinIIbk - a jM ΠM
Û

k=1
k¹ j

q

 sinIIak - a jM ΠM  Gq+2,q+2
q+2,2 H-1Lq-m-n z

ah, a j, a1, ¼, aq

ah, a j, b1, ¼, bq
�;

 z¤ > 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq Ï Z í m n ¹ 0

The major terms in the general formulas for expansions of function p � q at z � H-1Lm+n-q

07.34.06.0010.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ Gq,q

m,n H-1Lm+n-q
a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 I1 + OIz - H-1Lm+n-qMM +

Πm+n-q-1 GI-ΨqM â
h=1

m

ãHm+n-qL Π ä bh  
Ûk=n+1

q
sinHHak - bhL ΠL

Û
k=1
k¹h

m
 sinHHbk - bhL ΠL  H1 - H-1Lq-m-n zLΨq I1 + OIz - H-1Lm+n-qMM �;

Iz ® H-1Lm+n-qM í  z¤ < 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq Ï Z

07.34.06.0011.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ Gq,q

m,n H-1Lm+n-q
a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 I1 + OIz - H-1Lm+n-qMM +

Πm+n-q-1 GI-ΨqM â
h=1

n

ãHm+n-qL Π ä I1- ahM 
Ûk=m+1

q
sinHHah - bkL ΠL

Û
k=1
k¹h

n
 sinHHah - akL ΠL  1 -

H-1Lq-m-n

z

Ψq I1 + OIz - H-1Lm+n-qMM �;

Iz ® H-1Lm+n-qM í  z¤ > 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq Ï Z
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07.34.06.0012.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ Gq,q

m,n H-1Lm+n-q
a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
 I1 + OIz - H-1Lm+n-qMM -

Πm+n-q-1 â
h=1

m Ûk=n+1
q

sinHHak - bhL ΠL
Û

k=1
k¹h

m
 sinHHbk - bhL ΠL ãHm+n-qL Π ä bh logH1 - H-1Lq-m-n zL I1 + OIz - H-1Lm+n-qMM �;

Iz ® H-1Lm+n-qM í  z¤ < 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq � 0

Expansions at z � ¥

Case of simple poles

07.34.06.0013.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M

zak-1 1 +
H-1Lq-m-n Ûj=1

q I1 - ak + b jM
Ûj=1

p I1 + a j - akM z
+

Ûj=1
q II1 - ak + b jM I2 - ak + b jMM

Ûj=1
p II1 + a j - akM I2 + a j - akMM z2

+ ¼ �;
Hp > q ê p � q ì  z¤ > 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM

07.34.06.0014.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM

Ûj=m+1
q

GIak - b jM  zak-1 â
i=0

¥ Ûj=1
m GI1 - ak + b j + iM Ûj=m+1

q I1 - ak + b jMi

Ûj=1
n Ia j - ak + 1M

i
Ûj=n+1

p
GI1 + a j - ak + iM

H-1Lq-m-n

z

i �;
Hp > q ê p � q ì  z¤ > 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM

07.34.06.0015.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n â
i=0

¥

GRes
b1, ¼, bm; 1 - a1, ¼, 1 - an;

an+1, ¼, ap; 1 - bm+1, ¼, 1 - bq;
 1 - ak, 1, i; z �;

Hp > q ê p � q ì  z¤ > 1L ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
07.34.06.0016.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Πn-1 â

k=1

n Ûj=1
m GI1 - ak + b jM

Û
j=1
j¹k

n
 sinIΠ Iak - a jMM Ûj=m+1

q
GIak - b jM

 zak-1

qF
�

p-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

z
�;

HHp > qL ê Hp � q ì m + n � p + 1 ì z Ï H-1, 0LL ê Hp � q ì m + n > p + 1L ê Hp � q ì m + n � p ì  z¤ > 1LL ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
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07.34.06.0017.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  zak-1

qFp-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

z
�;

HHp > qL ê Hp � q ì m + n � p + 1 ì z Ï H-1, 0LL ê Hp � q ì m + n > p + 1L ê Hp � q ì m + n � p ì  z¤ > 1LL ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM

07.34.06.0018.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M zak-1 1 + O

1

z
�;

H z¤ ® ¥L ì Hp ³ qL ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
Case of poles of order r  in the points  -ar + k �; r Î 81, 2, 3, 4< ì k Î N+

07.34.06.0019.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� AG

HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥, ¥< �;

Hp > q ê p � q ì  z¤ > 1L ì ak-1 - ak Î N ì 2 £ k £ r ì ak - a1 Ï Z ì r + 1 £ k £ n ì r Î 81, 2, 3, 4<
Asymptotic series  expansions at z � 0 for q < p

Expansions for p � q + 1

07.34.06.0020.01

Gq+1,q
m,n z

a1, ¼, an, an+1, ¼, aq+1

b1, ¼, bm, bm+1, ¼, bq
µ

AG
HpowerL a1, ¼, an; an+1, ¼, aq+1;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< + AG

HexpL a1, ¼, an; an+1, ¼, aq+1;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �; Hz ® 0L

07.34.06.0021.01

Gq+1,q
m,n z

a1, ¼, an, an+1, ¼, aq+1

b1, ¼, bm, bm+1, ¼, bq
µ â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

q+1
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL +

Πm+n-q-1 exp
H-1Lq-m-n

z
 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  zar-1 

H-1Lq-m-n

z

Χ+ar-1 H1 + OHzLL �;

Hz ® 0L í Χ � â
j=1

q

b j - â
j=1

q+1

a j + 1 í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
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Expansions for p � q + 2

07.34.06.0022.01

Gq+2,q
m,n z

a1, ¼, an, an+1, ¼, aq+2

b1, ¼, bm, bm+1, ¼, bq
µ

AG
HpowerL a1, ¼, an; an+1, ¼, aq+2;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< + AG

HtrigL a1, ¼, an; an+1, ¼, aq+2;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �; Hz ® 0L

07.34.06.0023.01

Gq+2,q
m,n z

a1, ¼, an, an+1, ¼, aq+2

b1, ¼, bm, bm+1, ¼, bq
µ â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

q+2
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL +

Πm+n-q-
3

2

2
â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  zar-1 

H-1Lq-m-n-1

z

Χ+ar-1

 exp ä Π H Χ + ar - 1L + 2 
H-1Lq-m-n-1

z

J1 + OI z NN + exp -ä Π H Χ + ar - 1L + 2 
H-1Lq-m-n-1

z
J1 + OI z NN �;

Hz ® 0L í Χ �
1

2
 â

j=1

q

b j - â
j=1

q+2

a j +
3

2
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.06.0024.01

Gq+2,q
m,n z

a1, ¼, an, an+1, ¼, aq+2

b1, ¼, bm, bm+1, ¼, bq
µ

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

q+2
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL - Πm+n-q-

3

2 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  zar-1 

H-1Lq-m-n-1

z

Χ+ar-1

 

cos Π H Χ + arL + 2 
H-1Lq-m-n-1

z
H1 + OHzLL +

c1

2 H-1Lq-m-n-1

z

sin Π H Χ + arL + 2 
H-1Lq-m-n-1

z
 H1 + OHzLL �;

Hz ® 0L í Χ �
1

2
 â

j=1

q

b j - â
j=1

q+2

a j +
3

2
í c1 �

1

4
 â

j=1

q+2

a j - â
j=1

q

b j

2

+ â
s=2

q+2 â
j=1

s-1

as a j - â
s=2

q â
j=1

s-1

bs b j +

1

2
 â

j=1

q

b j

2

- â
j=1

q+2

a j

2

+
1

16
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

Expansions for p > q + 2
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07.34.06.0025.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ

AG
HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< + AG

HhypL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �; Hz ® 0L ì p > q + 2

07.34.06.0026.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL +

H2 ΠL 1-Β

2 Πm+n-q-1

Β

exp Β ã
Π ä Hq-m-nL

Β
1

z

1� Β

 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  ãΠ ä Hq-m-nL H Χ+ar-1L 1 + O z

1

Β +

exp Β ã
-

Π ä Hq-m-nL
Β

1

z

1� Β

 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  ã-Π ä Hq-m-nL H Χ+ar-1L 1 + O z

1

Β �;

Hz ® 0L í p > q + 2 í Β � p - q í Χ �
1

Β
 â

j=1

q

b j - â
j=1

p

a j +
1 + Β

2
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.06.0027.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL +

2 H2 ΠL 1-Β

2 Πm+n-q-1

Β

exp Β cos
Π Hq - m - nL

Β

1

z

1� Β

 

â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM cos Π Hq - m - nL H Χ + ar - 1L + Β sin

Π Hq - m - nL
Β

1

z

1� Β

 1 + O z
1

Β �;

Hz ® 0L í p > q + 2 í Β � p - q í Χ �
1

Β
 â

j=1

q

b j - â
j=1

p

a j +
1 + Β

2
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

Asymptotic series  expansions at z � ¥ for q > p

Expansions for q � p + 1
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07.34.06.0028.01

Gp,p+1
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp+1
µ

AG
HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+1;
 8z, ¥, ¥< + AG

HexpL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+1;
 8z, ¥, ¥< �; H z¤ ® ¥L

07.34.06.0029.02

Gp,p+1
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp+1
µ

Πm+n-p-1 expHH-1Lp-m-n zL â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM  zbk HH-1Lp-m-n zL Χ-bk 1 + O

1

z
+

Πm+n-p â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM zbk â

i=1

p

Û
s=1
s¹i

p

 GHai - asL
sinHHai - bkL ΠL Ûs=1

p+1
GHai - bsL  IH-1Lp-m-n-1 zMai-bk-1

1 + O
1

z
�;

H z¤ ® ¥L í Χ � â
j=1

q

b j - â
j=1

p

a j í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n IØ a j - ak Î ZM
Expansions for q � p + 2

07.34.06.0030.01

Gp,p+2
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp+2
µ

AG
HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+2;
 8z, ¥, ¥< + AG

HtrigL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+2;
 8z, ¥, ¥< �; H z¤ ® ¥L

07.34.06.0031.02

Gp,p+2
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp+2
µ

1

2
Πm+n-p-

3

2 â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM  zbk IH-1Lp-m-n-1 zM Χ-bk

ã
-ä Π I Χ-bkM+2 H-1Lp-m-n-1 z

1 + O
1

H-1Lp-m-n-1 z

+ ã
ä Π I Χ-bkM+2 H-1Lp-m-n-1 z

1 + O
1

H-1Lp-m-n-1 z

+

Πm+n-p â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM  zbk  â

i=1

p

Û
s=1
s¹i

p

 GHai - asL
sinHHai - bkL ΠL Ûs=1

p+2
GHai - bsL  IH-1Lp-m-n-1 zMai-bk-1

1 + O
1

z
�;

H z¤ ® ¥L í Χ �
1

2
â
j=1

p+2

b j - â
j=1

p

a j -
1

2
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n IØ a j - ak Î ZM
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07.34.06.0032.02

Gp,p+2
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp+2
µ

Πm+n-p-
3

2 â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM  z

bk

r IH-1Lp-m-n-1 zM Χ-bk cos Π H Χ - bkL + 2 H-1Lp-m-n-1 z 1 + O
1

z
+

c1

H-1Lp-m-n-1 z

sin Π H Χ - bkL + 2 H-1Lp-m-n-1 z  1 + O
1

z
+

Πm+n-p â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM  zbk  â

i=1

p

Û
s=1
s¹i

p

 GHai - asL
sinHHai - bkL ΠL Ûs=1

p+2
GHai - bsL  IH-1Lp-m-n-1 zMai-bk-1

1 + O
1

z
�;

H z¤ ® ¥L í Χ �
1

2
â
j=1

p+2

b j - â
j=1

p

a j -
1

2
í

c1 �
3

4
â
j=1

p

a j

2

-
1

4
â
j=1

p+2

b j

2

-
1

2
â
j=1

p+2

b j â
s=1

p

as + â
j=1

p+2

b j â
s=1

j-1

bs - â
j=1

p â
s= j+1

p

as a j +
1

16
í

"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n IØ a j - ak Î ZM
Expansions for q > p + 2

07.34.06.0033.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ

AG
HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥, ¥< + AG

HhypL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥, ¥< �; H z¤ ® ¥L ì q > p + 2
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07.34.06.0034.02

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ

Πm+n-p-1 H2 ΠL 1-Β

2

Β

â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM zΧ ãΠ ä Hp-m-nL I Χ-bkM ãΒ ã

Π ä Hp-m-nL
Β z1� Β

1 + O
1

HH-1Lp-m-n zL1� Β
+

ã-Π ä Hp-m-nL I Χ-bkM ãΒ ã
-

Π ä Hp-m-nL
Β z1� Β

1 + O
1

HH-1Lp-m-n zL1� Β
+

Πm+n-p â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM zbk â

i=1

p

Û
s=1
s¹i

p

 GHai - asL
sinHHai - bkL ΠL Ûs=1

q
GHai - bsL  IH-1Lp-m-n-1 zMai-bk-1

1 + O
1

z
�;

H z¤ ® ¥L í q > p + 2 í Β � q - p í Χ �
1

Β
 

1 - Β

2
- â

j=1

p

a j + â
j=1

q

b j í
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n IØ a j - ak Î ZM

General formulas of asymptotic series expansions

07.34.06.0036.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ AG

a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �; Hz ® 0L

07.34.06.0037.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ AG

HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< +

∆p,q+1 AG
HexpL a1, ¼, an; an+1, ¼, aq+1;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< + ∆p,q+2 AG

HtrigL a1, ¼, an; an+1, ¼, aq+2;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< +

I1 - ∆p,q+1M IΘHp - q - 2L - ∆p,q+1 - ∆p,q+2M AG
HhypL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, 0, ¥< �; Hz ® 0L

07.34.06.0038.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ AG

a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥� , ¥< �; H z¤ ® ¥L

07.34.06.0039.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ AG

HpowerL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥� , ¥< +

∆q,p+1 AG
HexpL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+1;
 8z, ¥� , ¥< + ∆q,p+2 AG

HtrigL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bp+2;
 8z, ¥� , ¥< +

I1 - ∆q,p+1M IΘHq - p - 2L - ∆q,p+1 - ∆q,p+2M AG
HhypL a1, ¼, an; an+1, ¼, ap;

b1, ¼, bm; bm+1, ¼, bq;
 8z, ¥� , ¥< �; H z¤ ® ¥L

Main terms of asymptotic expansions
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Expansions at z � 0

07.34.06.0040.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk H1 + OHzLL +

∆p,q+1 d1 + ∆p,q+2 d2 + I1 - ∆p,q+1M IΘHp - q - 2L - ∆p,q+1 - ∆p,q+2M d3 �;
Hz ® 0L í Β � p - q í d1 � Πm+n-q-1 exp

H-1Lq-m-n

z
 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  zar-1 

H-1Lq-m-n

z

Χ+ar-1 H1 + OHzLL í

d2 � - Πm+n-q-
3

2 â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM  zar-1 

H-1Lq-m-n-1

z

Χ+ar-1

 cos Π H Χ + arL + 2 
H-1Lq-m-n-1

z
J1 + OI z NN í

d3 �
2 H2 ΠL 1-Β

2 Πm+n-q-1

Β

exp Β cos
Π Hq - m - nL

Β

1

z

1� Β

 

â
r=1

n Ûj=m+1
q

sinIΠ Iar - b jMM
Û
j=1
j¹r

n
 sinIΠ Iar - a jMM cos Π Hq - m - nL H Χ + ar - 1L + Β sin

Π Hq - m - nL
Β

1

z

1� Β

 1 + O z
1

Β í

Χ �
1

Β
 â

j=1

q

b j - â
j=1

p

a j +
1 + Β

2
í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

Expansions at z � H-1Lm+n-q for p � q

07.34.06.0041.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ c I1 + OIz - H-1Lm+n-qMM + d H1 - H-1Lq-m-n zLΨq I1 + OIz - H-1Lm+n-qMM �;

Iz ® H-1Lm+n-qM í  z¤ < 1 í Ψq � â
j=1

q Ia j - b jM - 1 í c � Gq,q
m,n H-1Lm+n-q

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
í

d � Πm+n-q-1 GI-ΨqM â
h=1

m

ãHm+n-qL Π ä bh  
Ûk=n+1

q
sinHHak - bhL ΠL

Û
k=1
k¹h

m
 sinHHbk - bhL ΠL í Ψq Ï Z
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07.34.06.0042.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ c I1 + OIz - H-1Lm+n-qMM + d 1 -

H-1Lq-m-n

z

Ψq I1 + OIz - H-1Lm+n-qMM �;
Iz ® H-1Lm+n-qM í  z¤ > 1 í Ψq � â

j=1

q Ia j - b jM - 1 í c � Gq,q
m,n H-1Lm+n-q

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
í

d � Πm+n-q-1 GI-ΨqM â
h=1

n

ãHm+n-qL Π ä I1- ahM 
Ûk=m+1

q
sinHHah - bkL ΠL

Û
k=1
k¹h

n
 sinHHah - akL ΠL í Ψq Ï Z

07.34.06.0043.01

Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
µ c I1 + OIz - H-1Lm+n-qMM + d logH1 - H-1Lq-m-n zL I1 + OIz - H-1Lm+n-qMM �;

Iz ® H-1Lm+n-qM í  z¤ < 1 í Ψq � â
j=1

q Ia j - b jM - 1 í c � Gq,q
m,n H-1Lm+n-q

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
í

d � -Πm+n-q-1 â
h=1

m Ûk=n+1
q

sinHHak - bhL ΠL
Û

k=1
k¹h

m
 sinHHbk - bhL ΠL ãHm+n-qL Π ä bh í Ψq � 0

Expansions at z � ¥
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07.34.06.0044.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
µ â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  zak-1 1 + O

1

z
+

∆q,p+1 d1 + ∆q,p+2 d2 + I1 - ∆q,p+1M IΘH- p + q - 2L - ∆q,p+1 - ∆q,p+2M d3 �;
H z¤ ® ¥L í Β � q - p í d1 � Πm+n-p-1 expHH-1Lp-m-n zL â

r=1

m Ûj=n+1
p

sinIΠ Ia j - brMM
Û
j=1
j¹r

m
 sinIΠ Ib j - brMM  zbr  HH-1Lp-m-n zL Χ-br 1 + O

1

z
í

d2 � Πm+n-p-
3

2  â
r=1

m Ûj=n+1
p

sinIΠ Ia j - brMM
Û
j=1
j¹r

m
 sinIΠ Ib j - brMM  zbr  IH-1Lp-m-n-1 zM Χ-br

 cos Π H Χ - brL + 2 H-1Lp-m-n-1 z 1 + O 
1

z
í

d3 �
2 H2 ΠL 1-Β

2 Πm+n-p-1

Β

exp Β cos
Π Hp - m - nL

Β
z1� Β  

â
r=1

m Ûj=n+1
p

sinIΠ Ia j - brMM
Û
j=1
j¹r

m
 sinIΠ Ib j - brMM cos Π Hp - m - nL H Χ - brL + Β sin

Π Hp - m - nL
Β

z1� Β 1 + O
1

z1� Β
í

Χ �
1

Β
 

1 - Β

2
- â

j=1

p

a j + â
j=1

q

b j í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM

Residue representations

07.34.06.0045.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m â
j=0

¥

ress

Ûk=1
m GHs + bkL Ûk=1

n GH1 - ak - sL
Ûk=n+1

p
GHs + akL Ûk=m+1

q
GH1 - bk - sL  z-s  H-bk - jL �; p < q ê Hp � q ì  z¤ < 1L

07.34.06.0046.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� -â

k=1

n â
j=0

¥

ress

Ûk=1
m GHs + bkL Ûk=1

n GH1 - ak - sL
Ûk=n+1

p
GHs + akL Ûk=m+1

q
GH1 - bk - sL  z-s  H1 - ak + jL �;

p > q ê Hp � q ì  z¤ > 1L
Integral representations

Contour integral representations

07.34.07.0001.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

1

2 Π ä
 à

L

Ûk=1
m GHs + bkL Ûk=1

n GH1 - ak - sL
Ûk=n+1

p
GHs + akL Ûk=m+1

q
GH1 - bk - sL  z-s â s �;

m Î N ì n Î N ì p Î N ì q Î N ì m £ q ì n £ p
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Differential equations

Ordinary linear differential equations and wronskians

For the direct function itself

The differential equation for Meijer G function Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 has the order maxHp, qL. It has

two (z � 0, z � ¥�  for p ¹ q) or three (z � 0, z � H-1Lm+n-p, z � ¥� , for p � q) singular points. If  p < q (or p > q),

then the point z � 0 (or z � ¥� ) is a regular singular point, while z � ¥�  (or z � 0) is a nonregular (essential)

singular point; if  p � q, then all three singular points are regular. 

Representation of fundamental system solutions near point z � 0 for p £ q in the general case

07.34.13.0001.01

H-1Lm+n-p z ä
l=1

p

z 
d

d z
+ 1 - al - ä

k=1

q

z 
d

d z
- bk wHzL � 0 �;

wHzL � c1 Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
+ â

k=2

q

ck Gp,q
1,p H-1L1-m-n+p z

a1, ¼, ap

bk, b1, ¼, bk-1, bk+1, ¼, bq
í

p £ q í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£qì1£k£q Ib j - bk Ï ZM
07.34.13.0004.01

H-1Lm+n-p z ä
l=1

p

z 
d

d z
+ 1 - al - ä

k=1

q

z 
d

d z
- bk wHzL � 0 �; wHzL �

â
k=1

q

ck zbk pFq-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM í
Hp < q ê Hp � q ì  z¤ < 1LL í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£qì1£k£q Ib j - bk Ï ZM

07.34.13.0005.01

WzIzb1 pFq-1I1 - a1 + b1, ¼, 1 - ap + b1; 1 + b1 - b2, ¼, 1 + b1 - bq, H-1Lp-m-n zM, ¼,

zbk pFq-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM,
¼, zbq

pFq-1I1 - a1 + bq, ¼, 1 - ap + bq; 1 + bq - b1, ¼, 1 + bq - bq-1, H-1Lp-m-n zMM �

-ä
k=1

q ä
j=1

k-1 Ib j - bkM z-J 1

2
q Hq-1L-Úk=1

q bkN K∆p,q I1 - H-1Lm+n-q zM-q+Úl=1
q al-Úk=1

q bk + ã-H-1Lm+n-q z ∆p,q-1 + ΘHq - p - 2LO

Representation of fundamental system solutions near point z � H-1Lm+n-p for p � q in the 
general case
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Below representation include functions of two kinds. The function Gq,q
q,0 H-1Lq-m-n z

a1, ¼, aq

b1, ¼, bq
 is the piecewise

analytical function with discontinuity on the unit circle  z¤ � 1. It has a singularity near point z � H-1Lm+n-qof the

form  const H1 - z1LΨq H1 + OHz1 - 1LL �; z1 � H-1Lq-m-n z,  when   z¤ < 1.  The  functions

Gq+2,q+2
2,q+2 H-1Lq-m-n z

bh, b j, a1, ¼, aq

bh, b j, b1, ¼, bq
 are the analytical functions and are bounded near point z1 � 1. 

07.34.13.0002.01

H-1Lm+n-q z ä
l=1

q

z 
d

d z
+ 1 - al - ä

k=1

q

z 
d

d z
- bk wHzL � 0 �;

wHzL � c j  Gq,q
q,0 H-1Lq-m-n z

a1, ¼, aq

b1, ¼, bq
+ â

h=1

q

ch I1 - ∆h- jM Gq+2,q+2
2,q+2 H-1Lq-m-n z

bh, b j, a1, ¼, aq

bh, b j, b1, ¼, bq
�;

 z¤ < 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq Ï Z í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£qì1£k£q Ib j - bk Ï ZM í 1 £ j £ q

Representation of fundamental system solutions near point z � ¥�  for p ³ q in the general case

07.34.13.0003.01

H-1Lm+n-p z ä
l=1

p

z 
d

d z
+ 1 - al - ä

k=1

q

z 
d

d z
- bk wHzL � 0 �;

wHzL � c1 Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
+ â

k=2

p

ck Gq,p
1,q

H-1L1-m-n+q

z

1 - b1, ¼, 1 - bq

1 - ak, 1 - a1, ¼, 1 - ak-1, 1 - ak+1, ¼, 1 - ap
í

p ³ q í "8 j,k<,8 j,k<ÎZì j¹kì1£ j£pì1£k£p Ia j - ak Ï ZM
Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

07.34.16.0001.01

Gp,q
m,n z

Α + a1, ¼, Α + an, Α + an+1, ¼, Α + ap

Α + b1, ¼, Α + bm, Α + bm+1, ¼, Α + bq
� zΑ Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

07.34.16.0002.01

Gp,q
m,n

1

z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gq,p

n,m z
1 - b1, ¼, 1 - bm, 1 - bm+1, ¼, 1 - bq

1 - a1, ¼, 1 - an, 1 - an+1, ¼, 1 - ap
�; z Ï R

Products, sums, and powers of the direct function

Products of the direct function
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07.34.16.0003.01

Gp1 ,q1

m1 ,n1 z
a11, ¼, a1 n1

, a1 n1+1, ¼, a1 p1

b11, ¼, b1 m1
, b1 m1+1, ¼, b1 q1

 Gp2 ,q2

m2 ,n2 w
a21, ¼, a2 n2

, a2 n2+1, ¼, a2 p2

b21, ¼, b2 m2
, b2 m2+1, ¼, b2 q2

�

G0,0:p1 ,q1:p2 ,q2

0,0:m1 ,n1:m2 ,n2
a11,

b11,
 

¼, a1 p1

¼, b1 q1

a21,

b21,
 

¼, a2 p2

¼, b2 q2

z, w

Sums of the direct function

07.34.16.0004.01

cosHHb1 - bm+1L ΠL Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
- Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

bm+1, b2, ¼, b1,, bm+2, ¼, bq
�

sinHHb1 - bm+1L ΠL Gp+1,q+1
m+1,n z

a1, ¼, an, an+1, ¼, ap, bm+1 - 1

2

b1, ¼, bm, bm+1, bm+2, ¼, bq, bm+1 - 1

2

07.34.16.0005.01

Gp,q
m,n z

a1, ¼, an, b1 + 1

2
, an+2, ¼, ap

b1, ¼, bm, b1 + 1

2
, bm+2, ¼, bq

- Gp,q
m,n z

a1, ¼, an, bm+2 + 1

2
, an+2, ¼, ap

bm+2, b2, ¼, bm, b1, bm+2 + 1

2
, bm+3, ¼, bq

�

sinHHbm+2 - b1L ΠL
Π2

 Gp-1,q-1
m+1,n z

a1, ¼, an, an+2, ¼, ap

b1, ¼, bm, bm+2, bm+3, ¼, bq

Identities

Recurrence identities

Consecutive neighbors

07.34.17.0001.01

Hb - a + 1L Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap

b, b2, ¼, bm, bm+1, ¼, bq
�

Gp,q
m,n z

a - 1, a2, ¼, an, an+1, ¼, ap

b, b2, ¼, bm, bm+1, ¼, bq
+ Gp,q

m,n z
a, a2, ¼, an, an+1, ¼, ap

b + 1, b2, ¼, bm, bm+1, ¼, bq

07.34.17.0002.01

Hc - aL Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq
�

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c - 1

b1, ¼, bm, bm+1, ¼, bq
+ Gp,q

m,n z
a - 1, a2, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq

07.34.17.0003.01

Hc - aL Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq
�

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c - 1

b1, ¼, bm, bm+1, ¼, bq
+ Gp,q

m,n z
a - 1, a2, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq

Distant neighbors
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07.34.17.0004.01

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c

c + l, b2, ¼, bm, bm+1, ¼, bq
� H-1Ll â

j=1

l
l
j

Ha - c - lLl- j Gp-1,q-1
m-1,n z

a - j, a2, ¼, an, an+1, ¼, ap-1

b2, ¼, bm, bm+1, ¼, bq
�; l Î N+

Functional identities

Relations between contiguous functions

07.34.17.0005.01

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1, a + l
� H-1Ll Gp,q

m+1,n-1 z
a2, ¼, an, an+1, ¼, ap, a

a + l, b1, ¼, bm, bm+1, ¼, bq-1
�; l Î Z

07.34.17.0006.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap-1, a

a + l, b2, ¼, bm, bm+1, ¼, bq
� H-1Ll Gp,q

m-1,n+1 z
a, a2, ¼, an, an+1, ¼, ap

b2, ¼, bm, bm+1, ¼, bq, a + l
�; l Î Z

07.34.17.0007.01

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, a + l

a, b2, ¼, bm, bm+1, ¼, bq
� H-1Ll Gp-1,q-1

m-1,n z
a + l, a2, ¼, an, an+1, ¼, ap-1

b2, ¼, bm, bm+1, ¼, bq
�; l Î Z

Relations of special kind

07.34.17.0008.01

Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap-1, c

c + 1, b2, ¼, bm, bm+1, ¼, bq
�

Hc - a + 1L Gp-1,q-1
m-1,n z

a, a2, ¼, an, an+1, ¼, ap-1

b2, ¼, bm, bm+1, ¼, bq
- Gp-1,q-1

m-1,n z
a - 1, a2, ¼, an, an+1, ¼, ap-1

b2, ¼, bm, bm+1, ¼, bq

07.34.17.0009.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

0, 1

2
, b3, ¼, bm, bm+1, ¼, bq

�

Π Gp,q
m-1,n -z

a1, ¼, an, an+1, ¼, ap

0, b3, ¼, bm, bm+1, ¼, bq, 1

2

+ ä Π Gp,q
m-1,n -z

a1, ¼, an, an+1, ¼, ap

1

2
, b3, ¼, bm, bm+1, ¼, bq, 0

�; -Π < argHzL £ 0

07.34.17.0010.01

Gp,q
m,n z

a + b ä, a - ä b, a3, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

Π ä ã-ä a Π

sinhH2 b ΠL  ãb Π Gp,q
m,n-1 -z

a + b ä, a3, ¼, an, an+1, ¼, ap, a - ä b

b1, ¼, bm, bm+1, ¼, bq
-

ã-b Π Gp,q
m,n-1 -z

a - ä b, a3, ¼, an, an+1, ¼, ap, a + b ä

b1, ¼, bm, bm+1, ¼, bq
�; -Π < argHzL £ 0

General cases

07.34.17.0011.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� z-Α Gp,q

m,n z
Α + a1, ¼, Α + an, Α + an+1, ¼, Α + ap

Α + b1, ¼, Α + bm, Α + bm+1, ¼, Α + bq

07.34.17.0012.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gq,p

n,m
1

z

1 - b1, ¼, 1 - bm, 1 - bm+1, ¼, 1 - bq

1 - a1, ¼, 1 - an, 1 - an+1, ¼, 1 - ap
�; z Ï H-¥, 0L
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07.34.17.0018.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gq,p

n,m
ã

-2 Π ä g Π+argHzL
2 Π

w
z

1 - b1, ¼, 1 - bm, 1 - bm+1, ¼, 1 - bq

1 - a1, ¼, 1 - an, 1 - an+1, ¼, 1 - ap
�;

p ¹ q ê p � q ì z Ï H-1, 0L
07.34.17.0013.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

H2 ΠL-Hk-1L c*
kΜ Gk p,k q

k m,k n
zk

kk Hq-pL
a1

k
, ¼,

k+a1-1

k
, ¼,

an

k
, ¼,

k+an-1

k
,

an+1

k
, ¼,

k+an+1-1

k
, ¼,

ap

k
, ¼,

k+ap-1

k

b1

k
, ¼,

k+b1-1

k
, ¼,

bm

k
, ¼,

k+bm-1

k
,

bm+1

k
, ¼,

k+bm+1-1

k
, ¼,

bq

k
, ¼,

k+bq-1

k

�;

c* � m + n -
p + q

2
í Μ � â

k=1

q

bk - â
k=1

p

ak +
p - q

2
+ 1 í k Î N+

07.34.17.0014.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

Πm+n-p â
k=1

m Ûj=n+1
p

sinIIa j - bkM ΠM
IÛj=1

k-1 sinIIb j - bkM ΠM M Ûj=k+1
m sinIIb j - bkM ΠM ãΠ ä Hm+n-p-1L bk Gp,q

1,p H-1Lp-m-n+1 z
a1, ¼, ap

bk, b1, ¼, bk-1, bk+1, ¼, bq

07.34.17.0015.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

Πm+n-q â
k=1

n Ûj=m+1
q

sinIIak - b jM ΠM
IÛj=1

k-1 sinIIak - a jM ΠM M Ûj=k+1
n sinIIak - a jM ΠM  ãΠ ä Hm+n-q-1L Iak-1M Gp,q

q,1 H-1Lq-m-n+1 z
ak, a1, ¼, ak-1, ak+1, ¼, ap

b1, ¼, bq

07.34.17.0016.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

Πm+n-q

sinIΠ ΨqM  â
h=1

m ãHm+n-qL bh Π ä Ûk=n+1
q

sinHHak - bhL ΠL
IÛk=1

h-1 sinHHbk - bhL ΠL M Ûk=h+1
m sinHHbk - bhL ΠL Gq+2,q+2

1,q+1 H-1Lq-m-n z
bh, a1, ¼, aq, bh + Ψq

bh, b1, ¼, bq, bh + Ψq
�;

 z¤ < 1 í Ψq � â
k=1

q Hak - bkL - 1 í Ψq Ï Z

07.34.17.0017.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

Πm+n-q

sinIΠ ΨqM  â
h=1

n ãHm+n-qL I1-ahM Π ä Ûk=m+1
q

sinHHah - bkL ΠL
IÛk=1

h-1 sinHHah - akL ΠL M Ûk=h+1
n sinHHah - akL ΠL Gq+2,q+2

q+1,1 H-1Lm+n-q z
ah, a1, ¼, aq, ah + Ψq

ah, b1, ¼, bq, ah + Ψq
�;

 z¤ > 1 í Ψq � â
k=1

q Hak - bkL - 1 í Ψq Ï Z

Relations with cut through poles
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07.34.17.0019.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�

H-1LÚr=1
n acr+Úk=1

m bck Gn+m+p,n+m+q
n+m,n+m z

a1 - ac1, ¼, an - acn, b1 + bc1, ¼, bm + bcm, a1, ¼, ap

a1 - ac1, ¼, an - acn, b1 + bc1, ¼, bm + bcm, b1, ¼, bq
-

â
k=1

n

Û
j=1
j¹k

n
 GIak - a jM

Ûj=m+1
q

GIak - b jM  zak-1 â
i=0

eΓ+ReIakMu-1 IÛj=1
m GIi - ak + b j + 1MM Ûj=m+1

q I-ak + b j + 1M
i

JÛj=1
n Ia j - ak + 1M

i
N Ûj=n+1

p
GIi + a j - ak + 1M  

H-1L-m-n+q

z

i

+

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM

Ûj=n+1
p

GIa j - bkM  zbk â
i=0

e-Γ-ReIbkMu IÛj=1
n GIi - a j + bk + 1MM Ûj=n+1

p I-a j + bk + 1M
i

JÛj=1
m I-b j + bk + 1M

i
N Ûj=m+1

q
GIi - b j + bk + 1M  IH-1L-m-n+p zMi �; ack =

ΘHdΓ + ReHakLtL dΓ + ReHakLt ì bck = ΘHd-Γ - ReHbkLt + 1L Hd-Γ - ReHbkLt + 1L
Differentiation

Low-order differentiation

With respect to z

07.34.20.0001.01

¶Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
� Gp+1,q+1

m,n+1 z
-1, a1 - 1, ¼, an - 1, an+1 - 1, ¼, ap - 1

b1 - 1, ¼, bm - 1, 0, bm+1 - 1, ¼, bq - 1

07.34.20.0002.01

¶Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
�

1

z
 Gp+1,q+1

m,n+1 z
0, a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, 1, bm+1, ¼, bq

07.34.20.0003.01

¶Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
� Ha1 - 1L Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
+ Gp,q

m,n z
a1 - 1, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

07.34.20.0004.01

¶2 Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z2
� Gp+1,q+1

m,n+1 z
-2, a1 - 2, ¼, an - 2, an+1 - 2, ¼, ap - 2

b1 - 2, ¼, bm - 2, 0, bm+1 - 2, ¼, bq - 2

07.34.20.0005.01

¶ zΑ Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
� zΑ-1 Gp+1,q+1

m,n+1 z
-Α, a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq, 1 - Α
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07.34.20.0006.01

¶ zΑ Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
� -zΑ-1 Gp+1,q+1

m+1,n z
a1, ¼, an, an+1, ¼, ap, -Α

1 - Α, b1, ¼, bm, bm+1, ¼, bq

07.34.20.0007.01

¶ zΑ Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
�

zΑ-1 HΑ + b1L Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
- Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

b1 + 1, b2, ¼, bm, bm+1, ¼, bq

07.34.20.0008.01

¶ z1-a Gp,q
m,n z

a, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶z
� z-a Gp,q

m,n z
a - 1, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

07.34.20.0009.01

¶ z1-c Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq

¶z
� -z-c Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap-1, c - 1

b1, ¼, bm, bm+1, ¼, bq

07.34.20.0010.01

¶ z-d Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1, d

¶z
� z-d-1 Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1, d + 1

Symbolic differentiation 

With respect to z

07.34.20.0011.02

¶u Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� Gp+1,q+1

m,n+1 z
-u, a1 - u, ¼, an - u, an+1 - u, ¼, ap - u

b1 - u, ¼, bm - u, 0, bm+1 - u, ¼, bq - u
�; u Î N

07.34.20.0012.02

¶u Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� z-u Gp+1,q+1

m,n+1 z
0, a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, u, bm+1, ¼, bq
�; u Î N

07.34.20.0013.02

¶u z-b Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b, b2, ¼, bm, bm+1, ¼, bq

¶zu
� H-1Lu z-b-u Gp,q

m,n z
a1, ¼, an, an+1, ¼, ap

b + u, b2, ¼, bm, bm+1, ¼, bq
�; u Î N

07.34.20.0014.02

¶u Gp,q
m,n 1

z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� H-1Lu z-u Gp+1,q+1

m,n+1
1

z

1 - u, a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, 1, bm+1, ¼, bq
�; u Î N
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07.34.20.0015.02

¶u za-1 Gp,q
m,n 1

z

a, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� H-1Lu za-u-1 Gp,q

m,n
1

z

a - u, a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
�; u Î N

07.34.20.0016.02

¶u zc-1 Gp,q
m,n 1

z

a1, ¼, an, an+1, ¼, ap-1, c

b1, ¼, bm, bm+1, ¼, bq

¶zu
� zc-u-1 Gp,q

m,n
1

z

a1, ¼, an, an+1, ¼, ap-1, c - u

b1, ¼, bm, bm+1, ¼, bq
�; u Î N

07.34.20.0017.02

¶u Gp,q
m,n w zr�l a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� H2 ΠL-Hl-1L c*

lΜ ru z-u

Gl p+r,l q+r
l m,l n+r wl ll Hp-qL zr

0, 1

r
, ¼, r-1

r
,

a1

l
, ¼,

l+a1-1

l
, ¼,

an

l
, ¼,

l+an-1

l
,

an+1

l
, ¼,

l+an+1-1

l
, ¼,

ap

l
, ¼,

l+ap-1

l

b1

l
, ¼,

l+b1-1

l
, ¼,

bm

l
, ¼,

l+bm-1

l
, u

r
, ¼, r+u-1

r
,

bm+1

l
, ¼,

l+bm+1-1

l
, ¼,

bq

l
, ¼,

l+bq-1

l

�;

u Î N í c* � m + n -
p + q

2
í Μ � â

j=1

q

b j - â
j=1

p

a j +
p - q

2
+ 1

07.34.20.0018.02

¶u Gp,q
m,n w

zr�l
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zu
� H2 ΠL-Hl-1L c*

lΜ ru z-u

Gl p+r,l q+r
l m+r,l n

wl ll Hp-qL
zr

a1

l
, ¼,

l+a1-1

l
, ¼,

an

l
, ¼,

l+an-1

l
, 1-u

r
, ¼, r-u+1-1

r
,

an+1

l
, ¼,

l+an+1-1

l
, ¼,

ap

l
, ¼,

l+ap-1

l

1

r
, ¼, r

r
,

b1

l
, ¼,

l+b1-1

l
, ¼,

bm

l
, ¼,

l+bm-1

l
,

bm+1

l
, ¼,

l+bm+1-1

l
, ¼,

bq

l
, ¼,

l+bq-1

l

�;

u Î N í c* � m + n -
p + q

2
í Μ �

p - q

2
- â

j=1

p

a j + â
j=1

q

b j + 1

Fractional integro-differentiation

With respect to z

07.34.20.0019.01

¶Α Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

¶zΑ
� Gp+1,q+1

m,n+1 z
-Α, a1 - Α, ¼, an - Α, an+1 - Α, ¼, ap - Α

b1 - Α, ¼, bm - Α, 0, bm+1 - Α, ¼, bq - Α

Integration

Indefinite integration

Involving only one direct function
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07.34.21.0001.01

à Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â z � Gp+1,q+1

m,n+1 z
1, a1 + 1, ¼, an + 1, an+1 + 1, ¼, ap + 1

b1 + 1, ¼, bm + 1, 0, bm+1 + 1, ¼, bq + 1

Involving one direct function and elementary functions

Involving power function

07.34.21.0002.01

à zΑ-1 Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â z � Gp+1,q+1

m,n+1 z
1, Α + a1, ¼, Α + an, Α + an+1, ¼, Α + ap

Α + b1, ¼, Α + bm, 0, Α + bm+1, ¼, Α + bq

07.34.21.0003.01

à zΑ-1 Gp,q
m,n z w

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â z � zΑ Gp+1,q+1

m,n+1 z w
1 - Α, a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq, -Α

07.34.21.0004.01

à zΑ-1 G4,4
2,2 w z

a1, a2, a3, a4

b1, b2, b3, b4
 â z � zΑ G5,5

2,3 w z
1 - Α, a1, a2, a3, a4

b1, b2, -Α, b3, b4

07.34.21.0005.01

à z-a1-1 G4,4
2,2 w z

a1, a2, a3, a4

b1, b2, b3, b4
 â z � z-a1 G4,4

2,2 w z
a1 + 1, a2, a3, a4

b1, b2, b3, b4

07.34.21.0006.01

à z-a4-1 G4,4
2,2 w z

a1, a2, a3, a4

b1, b2, b3, b4
 â z � z-a4 G5,5

2,3 w z
a1, a2, a4 + 1, a3, a4

b1, b2, a4, b3, b4

07.34.21.0007.01

à z-b1 G4,4
2,2 w z

a1, a2, a3, a4

b1, b2, b3, b4
 â z � z1-b1 G5,5

2,3 w z
a1, a2, b1, a3, a4

b1, b2, b1 - 1, b3, b4

07.34.21.0008.01

à z-b4 G4,4
2,2 w z

a1, a2, a3, a4

b1, b2, b3, b4
 â z � z1-b4 G4,4

2,2 w z
a1, a2, a3, a4

b1, b2, b3, b4 - 1

Definite integration

Classical and generalized Meijer's integrals from one G function
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07.34.21.0009.01

à
0

¥

tΑ-1 Gp,q
m,n t z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â t �

Ûk=1
m GHΑ + bkL Ûk=1

n GH1 - Α - akL
Ûk=n+1

p
GHΑ + akL Ûk=m+1

q
GH1 - Α - bkL  z-Α �; c* � m + n -

p + q

2
í

m2 + n2 > 0 í z ¹ 0 í Hc* > 0 ì  argHzL¤ < c* Π ì -minHReHb1L, ¼, ReHbmLL < ReHΑL < 1 - maxHReHa1L, ¼, ReHanLLL ë

p ¹ q í c* ³ 0 í  argHzL¤ � c* Π í -minHReHb1L, ¼, ReHbmLL < ReHΑL < 1 - maxHReHa1L, ¼, ReHanLL í

ReHHq - pL Α + ΜL <
3

2
í Μ � â

j=1

q

b j - â
j=1

p

a j +
p - q

2
+ 1 ë p � q í c* � 0 í z > 0 í

-minHReHb1L, ¼, ReHbmLL < ReHΑL < 1 - maxHReHa1L, ¼, ReHanLL í Re â
j=1

q Ib j - a jM < 0

07.34.21.0010.01

à
0

¥

tΑ-1 G0,0
0,0 t x  â t � x-Α �; x > 0

Above  G  function  does  not  have  parameters  and  by  this  reason  it  coinsides   with  Dirac  delta  function

G0,0
0,0Kt x Ì O � ∆Ht x - 1L. So the last relation is correct only in the class of generalized  functions.

Classical Meijer's integral from two G functions

07.34.21.0011.01

à
0

¥

ΤΑ-1 Gu,v
s,t Τ w

c1, ¼, ct, ct+1, ¼, cu

d1, ¼, ds, ds+1, ¼, dv
Gp,q

m,n Τ z
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

w-Α Gv+p,u+q
m+t,n+s

z

w

a1, ¼, an, 1 - Α - d1, ¼, 1 - Α - ds, 1 - Α - ds+1, ¼, 1 -Α - dv, an+1, ¼, ap

b1, ¼, bm, 1 - Α - c1, ¼, 1 - Α - ct, 1 - Α - ct+1, ¼, 1 -Α - cu, bm+1, ¼, bq
�; HCC �; k � l � 1L

Remark: The conditions CC are described at next subsubsection.

Generalization of classical Meijer's integral from two G functions

Main formulas

07.34.21.0012.01

à
0

¥

ΤΑ-1 Gu,v
s,t Σ Τ

c1, c2,

d1, d2,
 

¼, cu

¼, dv
 Gp,q

m,n Ω Τr a1, a2,

b1, b2,
 

¼, ap

¼, bq
 â Τ �

Σ-Α Hp+v,q+u
m+t,n+s

Ω

Σr

Ha1, 1L,Hb1, 1L,  
¼, Han, 1L,
¼, Hbm, 1L,  

H1 - Α - d1, rL,H1 - Α - c1, rL,  
¼, H1 - Α - dv, rL,
¼, H1 - Α - cu, rL,  

Han+1, 1L,Hbm+1, 1L,  
¼, Iap, 1M
¼, Ibq, 1M . �; r > 0

Remark: This relationship only holds true when the parameters satisfy  certain well-specified restrictions. In the

case of rational r � l
k

Î Q this integral and corresponding Fox H function can be represented through  Meijer G

function by the following formula:
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07.34.21.0013.01

à
0

¥

ΤΑ-1 Gu,v
s,t Σ Τ

c1, ¼, ct, ct+1, ¼, cu

d1, ¼, ds, ds+1, ¼, dv
Gp,q

m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ lHv-uL Α+Ρ-1

H2 ΠLHl-1L b*+Hk-1L c*
 Σ-Α

Gk p+l v,k q+l u
k m+l t,k n+l s

Ωk kk Hp-qL
Σl ll Hu-vL

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

1-Α-d1

l
, ¼,

l-Α-d1

l
, ¼,

1-Α-ds

l
, ¼,

l-Α-ds

l
,

1-Α-ds+1

l
, ¼,

l-Α-ds+1

l
, ¼,

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

1-Α-c1

l
, ¼,

l-Α-c1

l
, ¼,

1-Α-ct

l
, ¼,

l-Α-ct

l
,

1-Α-ct+1

l
, ¼,

l-Α-ct+1

l
, ¼,

1

k Î N+ ì l Î N+ ì gcdHk, lL � 1 ì CC

where

07.34.21.0014.01

CC � HC1 ê C2 ê C3 ê C4 ê C5 ê C6 ê C7 ê C8 ê C9 ê C10 ê C11 ê C12 ê C13 ê C14 ê C15 ê C16 ê C17 ê C18 ê
C19 ê C20 ê C21 ê C22 ê C23 ê C24 ê C25 ê C26 ê C27 ê C28 ê C29 ê C30 ê C31 ê C32 ê C33 ê C34 ê C35L

Each of major 39 groups C j, 1 £ j £ 39, can include several subgroups from 15 subgroups gk, 1 £ k £ 15. For their

description we introduce the following

Notations for conditions of convergence of generalization of classical Meijer's integral from 
two G functions

07.34.21.0015.01

b* � s + t -
u + v

2

07.34.21.0016.01

c* � m + n -
p + q

2

07.34.21.0017.01

Ρ � â
j=1

v

d j - â
j=1

u

c j +
u - v

2
+ 1

07.34.21.0018.01

Μ � â
j=1

q

b j - â
j=1

p

a j +
p - q

2
+ 1

07.34.21.0019.01

Φ � q - p - rHv - uL
07.34.21.0020.01

Η � 1 - Α Hv - uL - Μ - Ρ

07.34.21.0021.01

Ψ �
Π Hq - m - nL +  argHΩL¤

q - p

07.34.21.0022.01

Θ �
Π Hv - s - tL +  argHΣL¤

v - u
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07.34.21.0023.01

Λc � Hq - pL  Ω¤ 1

q-p  cosHΨL + Hv - uL  Σ¤ 1

v-u cosHΘL
07.34.21.0024.01

Λs � Λs0 �; argHΣL argHΩL ¹ 0

07.34.21.0025.01

Λs � lim
argHΣL®0+

Λs0 lim
argHΣL®0-

Λs0 �; argHΣL � 0 ì argHΩL ¹ 0

07.34.21.0026.01

Λs � lim
argHΩL®0+

Λs0 lim
argHΩL®0-

Λs0 �; argHΣL ¹ 0 ì argHΩL � 0

07.34.21.0027.01

Λs � lim
argHΩL®0+

lim
argHΣL®0+

Λs0 lim
argHΩL®0+

lim
argHΣL®0-

Λs0 �; argHΣL � 0 ì argHΩL � 0

07.34.21.0028.01

Λs0 � Hq - pL  Ω¤ 1

q-p  sgnHargHΩLL sinHΨL + Hv - uL  Σ¤ 1

v-u sgnHargHΣLL sinHΘL
Fifteen subgroups for major 39 groups

07.34.21.0029.01

g1 � IIai - b j Ï N+ �; 1 £ i £ n ì 1 £ j £ mM ì Icg - dh Ï N+ �; 1 £ g £ t ì 1 £ h £ sMM
07.34.21.0030.01

g2 � IReIΑ + r b j + dhM > 0 �; 1 £ j £ m ì 1 £ h £ sM
07.34.21.0031.01

g3 � IReIΑ + r ai + cgM < r + 1 �; 1 £ i £ n ì 1 £ g £ tM
07.34.21.0032.01

g4 � Hp - qL ReIΑ + cg - 1M - r ReHΜL > -
3 r

2
�; 1 £ g £ t

07.34.21.0033.01

g5 � Hp - qL ReHΑ + dhL - r ReHΜL > -
3 r

2
�; 1 £ h £ s

07.34.21.0034.01

g6 � Hu - vL ReHΑ + ai r - rL - ReHΡL > -
3

2
�; 1 £ i £ n

07.34.21.0035.01

g7 � Hu - vL ReIΑ + r b jM - ReHΡL > -
3

2
�; 1 £ j £ m

07.34.21.0036.01

g8 � H Φ¤ + 2 ReHHΡ - 1L Hq - pL + Hv - uL Α Hq - pL + HΜ - 1L r Hv - uLL > 0L
07.34.21.0037.01

g9 � H Φ¤ - 2 ReHHΡ - 1L Hq - pL + Hv - uL Α Hq - pL + HΜ - 1L r Hv - uLL > 0L
07.34.21.0038.01

g10 � H argHΣL¤ < b* ΠL
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07.34.21.0039.01

g11 � H argHΣL¤ � b* ΠL
07.34.21.0040.01

g12 � H argHΩL¤ < c* ΠL
07.34.21.0041.01

g13 � H argHΩL¤ � c* ΠL
07.34.21.0042.01

g14 � arg 1 -
z0 Ωk

Σl
< Π �; z0 � rl Hv-uL ã-Hl b*+k c*L Π ä í Φ � 0 í Hb* - 1L r + c* £ 0

07.34.21.0043.01

g15 � HHΛc > 0L ê HΛc � 0 ì Λs ¹ 0 ì ReHΗL > -1L ê HΛc � Λs � 0 ì ReHΗL > 0LL
Major 39 groups of conditions of convergence of generalization of classical Meijer's integral 
from two G functions

07.34.21.0044.01

C1 � Hm n s t ¹ 0 ì b* > 0 ì c* > 0 ì g1 ì g2 ì g3 ì g10 ì g12L
07.34.21.0045.01

C2 � Hu � v ì b* � 0 ì c* > 0 ì Σ > 0 ì ReHΡL < 1 ì g1 ì g2 ì g3 ì g12L
07.34.21.0046.01

C3 � Hp � q ì b* > 0 ì c* � 0 ì Ω > 0 ì ReHΜL < 1 ì g1 ì g2 ì g3 ì g10L
07.34.21.0047.01

C4 � Jp � q í u � v í b* � c* � 0 í Σ > 0 í Ω > 0 í ReHΜL < 1 í ReHΡL < 1 í Σl ¹ Ωk í g1 í g2 í g3N
07.34.21.0048.01

C5 � Jp � q í u � v í b* � c* � 0 í Σ > 0 í Ω > 0 í ReHΜ + ΡL < 1 í Σl ¹ Ωk í g1 í g2 í g3N
07.34.21.0049.01

C6 � Hp > q ì s > 0 ì b* > 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g5 ì g10 ì g13L
07.34.21.0050.01

C7 � Hp < q ì t > 0 ì b* > 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g4 ì g10 ì g13L
07.34.21.0051.01

C8 � Hu > v ì m > 0 ì c* > 0 ì b* ³ 0 ì g1 ì g2 ì g3 ì g7 ì g11 ì g12L
07.34.21.0052.01

C9 � Hu < v ì n > 0 ì c* > 0 ì b* ³ 0 ì g1 ì g2 ì g3 ì g6 ì g11 ì g12L
07.34.21.0053.01

C10 � Hp > q ì u � v ì b* � 0 ì c* ³ 0 ì Σ > 0 ì ReHΡL < 1 ì g1 ì g2 ì g3 ì g5 ì g13L
07.34.21.0054.01

C11 � Hp < q ì u � v ì b* � 0 ì c* ³ 0 ì Σ > 0 ì ReHΡL < 1 ì g1 ì g2 ì g3 ì g4 ì g13L
07.34.21.0055.01

C12 � Hp � q ì u > v ì b* ³ 0 ì c* � 0 ì Ω > 0 ì ReHΜL < 1 ì g1 ì g2 ì g3 ì g7 ì g11L
07.34.21.0056.01

C13 � Hp � q ì u < v ì b* ³ 0 ì c* � 0 ì Ω > 0 ì ReHΜL < 1 ì g1 ì g2 ì g3 ì g6 ì g11L
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07.34.21.0057.01

C14 � Hp < q ì u > v ì b* ³ 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g4 ì g7 ì g11 ì g13L
07.34.21.0058.01

C15 � Hp > q ì u < v ì b* ³ 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g5 ì g6 ì g11 ì g13L
07.34.21.0059.01

C16 � Hp > q ì u > v ì b* ³ 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g5 ì g7 ì g8 ì g11 ì g13 ì g14L
07.34.21.0060.01

C17 � Hp < q ì u < v ì b* ³ 0 ì c* ³ 0 ì g1 ì g2 ì g3 ì g4 ì g6 ì g9 ì g11 ì g13 ì g14L
07.34.21.0061.01

C18 � Ht � 0 ì s > 0 ì b* > 0 ì Φ > 0 ì g1 ì g2 ì g10L
07.34.21.0062.01

C19 � Hs � 0 ì t > 0 ì b* > 0 ì Φ < 0 ì g1 ì g3 ì g10L
07.34.21.0063.01

C20 � Hn � 0 ì m > 0 ì c* > 0 ì Φ < 0 ì g1 ì g2 ì g12L
07.34.21.0064.01

C21 � Hm � 0 ì n > 0 ì c* > 0 ì Φ > 0 ì g1 ì g3 ì g12L
07.34.21.0065.01

C21 � Hm � 0 ì n > 0 ì c* > 0 ì Φ > 0 ì g1 ì g3 ì g12L
07.34.21.0066.01

C22 � Hs t � 0 ì b* > 0 ì c* > 0 ì g1 ì g2 ì g3 ì g10 ì g12L
07.34.21.0067.01

C23 � Hm n � 0 ì b* > 0 ì c* > 0 ì g1 ì g2 ì g3 ì g10 ì g12L
07.34.21.0068.01

C24 � Hm + n > p ì t � Φ � 0 ì s > 0 ì b* > 0 ì c* < 0 ì  argHΩL¤ < Hm + n - p + 1L Π ì g1 ì g2 ì g10 ì g14 ì g15L
07.34.21.0069.01

C25 � Hm + n > q ì s � Φ � 0 ì t > 0 ì b* > 0 ì c* < 0 ì  argHΩL¤ < Hm + n - q + 1L Π ì g1 ì g3 ì g10 ì g14 ì g15L
07.34.21.0070.01

C26 � Hp � q - 1 ì t � Φ � 0 ì s > 0 ì b* > 0 ì c* ³ 0 ì c* Π <  argHΩL¤ < Hc* + 1L Π ì g1 ì g2 ì g10 ì g14 ì g15L
07.34.21.0071.01

C27 � Hp � q + 1 ì s � Φ � 0 ì t > 0 ì b* > 0 ì c* ³ 0 ì c* Π <  argHΩL¤ < Hc* + 1L Π ì g1 ì g3 ì g10 ì g14 ì g15L
07.34.21.0072.01

C28 � Hp < q - 1 ì t � Φ � 0 ì s > 0 ì b* > 0 ì c* ³ 0 ì c* Π <  argHΩL¤ < Hm + n - p + 1L Π ì g1 ì g2 ì g10 ì g14 ì g15L
07.34.21.0073.01

C29 � Hp > q + 1 ì s � Φ � 0 ì t > 0 ì b* > 0 ì c* ³ 0 ì c* Π <  argHΩL¤ < Hm + n - q + 1L Π ì g1 ì g3 ì g10 ì g14 ì g15L
07.34.21.0074.01

C30 � Hn � Φ � 0 ì s + t > u ì m > 0 ì c* > 0 ì b* < 0 ì  argHΣL¤ < Hs + t - u + 1L Π ì g1 ì g2 ì g12 ì g14 ì g15L
07.34.21.0075.01

C31 � Hm � Φ � 0 ì s + t > v ì n > 0 ì c* > 0 ì b* < 0 ì  argHΣL¤ < Hs + t - v + 1L Π ì g1 ì g3 ì g12 ì g14 ì g15L
07.34.21.0076.01

C32 � Hn � Φ � 0 ì u � v - 1 ì m > 0 ì c* > 0 ì b* ³ 0 ì b* Π <  argHΣL¤ < Hb* + 1L Π ì g1 ì g2 ì g12 ì g14 ì g15L
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07.34.21.0077.01

C33 � Hm � Φ � 0 ì u � v + 1 ì n > 0 ì c* > 0 ì b* ³ 0 ì b* Π <  argHΣL¤ < Hb* + 1L Π ì g1 ì g3 ì g12 ì g14 ì g15L
07.34.21.0078.01

C34 � Hn � Φ � 0 ì u < v - 1 ì m > 0 ì c* > 0 ì b* ³ 0 ì b* Π <  argHΣL¤ < Hs + t - u + 1L Π ì g1 ì g2 ì g12 ì g14 ì g15L
07.34.21.0079.01

C35 � Hm � Φ � 0 ì u > v + 1 ì n > 0 ì c* > 0 ì b* ³ 0 ì b* Π <  argHΣL¤ < Hs + t - v + 1L Π ì g1 ì g3 ì g12 ì g14 ì g15L
07.34.21.0080.01

C35 � Hm � Φ � 0 ì u > v + 1 ì n > 0 ì c* > 0 ì b* ³ 0 ì b* Π <  argHΣL¤ < Hs + t - v + 1L Π ì g1 ì g3 ì g12 ì g14 ì g15L
Integral from three G functions

07.34.21.0081.01

à
0

¥

tΑ-1 Gp,q
m,n z t

a1,

b1,
 

¼, ap

¼, bq
 Gp1 ,q1

m1 ,n1  x t
a11,

b11,
 

¼, a1 p1

¼, b1 q1

 Gp2 ,q2

m2 ,n2 y t
a21,

b21,
 

¼, a2 p2

¼, b2 q2

 â t �

z-Α Gq,p:p1 ,q1:p2 ,q2

n,m:m1 ,n1:m2 ,n2
1 - Α - b1,
1 - Α - a1,

 
¼, 1 - Α - bq

¼, 1 - Α - ap

a11,

b11,
 

¼, a1 p1

¼, b1 q1

a21,

b21,
 

¼, a2 p2

¼, b2 q2

x

z
,

y

z

Remark: This relationship only holds true when the parameters satisfy certain 

well-specified restrictions.

Integral including G functions with shifted arguments

07.34.21.0082.01

à
0

¥

ΤΑ-1 Gu,v
s,t Σ + Τ

c1, ¼, ct, ct+1, ¼, cu

d1, ¼, ds, ds+1, ¼, dv
Gp,q

m,n Ω Τ
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ � â

k=0

¥ H-ΣLk

k !
Gp+v+1,q+u+1

m+t,n+s+1

Ω
1 - Α, a1, ¼, an, k - Α - d1 + 1, ¼, k - Α - ds + 1, k - Α - ds+1 + 1, ¼, k - Α - dv + 1, an+1, ¼, ap

b1, ¼, bm, k - Α - c1 + 1, ¼, k - Α - ct + 1, k - Α - ct+1 + 1, ¼, k - Α - cu + 1, k - Α + 1, bm+1, ¼, bq
�;

b* > 0 ì c* > 0 ì  argHΣL¤ < Π ì  argHΩL¤ < c* Π ì -minHReHb1L, ¼, ReHbmLL < ReHΑL <

2 - maxHReHa1L, ¼, ReHanLL - maxHReHc1L, ¼, ReHctLL
Integral by variable in parameters

07.34.21.0083.01

à
-¥

¥

Gp,q
m,n Ω Τ

a1, ¼, an, an+1, ¼, ap-2, Τ + ap-1, Τ + ap

b1, ¼, bm, bm+1, ¼, bq-2, Τ + bq-1, Τ + bq
 â Τ �

GIap-1 + ap - bq-1 - bq - 1M
GIap-1 - bq-1M GIap-1 - bqM GIap - bq-1M GIap - bqM Gp-2,q-2

m,n Ω
a1, ¼, an, an+1, ¼, ap-2

b1, ¼, bm, bm+1, ¼, bq-2
�;

c* > 0 í  argHΩL¤ < c* Π í Re â
j=1

p

a j - â
j=1

q

b j > 1

Integrals for classical integral transforms
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07.34.21.0084.01

à
0

a

ΤΑ-1 Ha - ΤLΒ-1 Gp,q
m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ l-Β GH ΒL
H2 ΠLc* Hk-1L a1-Α-Β

Gk p+l,k q+l
k m,k n+l

Ωk al

kk Hq-pL
1-Α

l
, ¼, l-Α

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k
,

1-Α-Β

l
, ¼,

l-Α-Β

l

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Σ �
1

a
í s � u � v � 1 í t � d1 � 0 í c1 � Β

07.34.21.0085.01

à
a

¥

ΤΑ-1 HΤ - aLΒ-1 Gp,q
m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ l-Β GH ΒL
H2 ΠLc* Hk-1L a1-Α-Β

 

Gk p+l,k q+l
k m+l,k n

Ωk al

kk Hq-pL
a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
, 1-Α

l
, ¼, l-Α

l

1-Α-Β

l
, ¼,

l-Α-Β

l
,

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Σ �
1

a
í t � u � v � 1 í s � d1 � 0 í c1 � Β

07.34.21.0086.01

à
0

¥ ΤΑ-1

Hz + ΤLΛ
 Gp,q

m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ lΛ-1 zΑ-Λ

H2 ΠLHk-1L c*+l-1 GHΛL
Gk p+l,k q+l

k m+l,k n+l
Ωk zl

kk Hq-pL
1-Α

l
, ¼, l-Α

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k

Λ-Α

l
, ¼, Λ-Α+l-1

l
,

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Σ �
1

z
í s � t � u � v � 1 í c1 � 1 - Λ í d1 � 0

07.34.21.0087.01

P à
0

¥ ΤΑ-1

Τ - y
 Gp,q

m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ � -

Π kΜ yΑ-1

H2 ΠLc* Hk-1L G20,20
10,10

Ωk yl

kk Hq-pL
1-Α

l
, ¼, l-Α

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
,

1

2
-Α

l
, ¼,

l-Α-
1

2

l

1-Α

l
, ¼, l-Α

l
,

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k
,

1

2
-Α

l
, ¼,

l-Α-
1

2

l

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í y > 0 í CC �; Σ �
1

y
í s � t � 1 í u � v � 2 í c1 � d1 � 0 í c2 � d2 �

1

2

07.34.21.0088.01

à
0

¥

ΤΑ-1 ã-Σ Τ Gp,q
m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ lΑ-
1

2 Σ-Α

H2 ΠL l-1

2
+Hk-1L c*

 

Gk p+l,k q
k m,k n+l

Ωk ll

Σl kk Hq-pL
1-Α

l
, ¼, l-Α

l
,

a1

k
, ¼,

k+a1-1

k
, ¼,

an

k
, ¼,

k+an-1

k
,

an+1

k
, ¼,

k+an+1-1

k
, ¼,

ap

k
, ¼,

k+ap-1

k

b1

k
, ¼,

k+b1-1

k
, ¼,

bm

k
, ¼,

k+bm-1

k
,

bm+1

k
, ¼,

k+bm+1-1

k
, ¼,

bq

k
, ¼,

k+bq-1

k

�;
k Î N+ ì l Î N+ ì gcdHk, lL � 1 ì HCC �; s � v � 1 ì t � u � d1 � 0L
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07.34.21.0089.01

à
0

¥

ΤΑ-1 sinHb ΤL Gp,q
m,n Ω Τ

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ H2 lLΑ-
1

2 b-Α

2 H2 ΠLc* Hk-1L-
1

2

Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

b2 l kk Hq-pL
H1-ΑL�2

l
, ¼, l+ H-1-ΑL�2

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
, 1-Α�2

l
, ¼, l-Α�2

l

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

b2

4
í s � 1 í t � u � d2 � 0 í v � 2 í d1 �

1

2

07.34.21.0090.01

à
0

¥

ΤΑ-1 cosHb ΤL Gp,q
m,n Ω Τ

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ H2 lLΑ-
1

2 b-Α

2 H2 ΠLc* Hk-1L-
1

2

Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

b2 l kk Hq-pL
1-Α�2

l
, ¼, l-Α�2

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
, H1-ΑL�2

l
, ¼, H-1-ΑL�2+l

l

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

b2

4
í s � 1 í t � u � d1 � 0 í v � 2 í d2 �

1

2

07.34.21.0091.01

à
0

¥

ΤΑ-1 JΝHb ΤL Gp,q
m,n Ω Τ

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ H2 lLΑ-1 b-Α

H2 ΠLc* Hk-1L Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

b2 l kk Hq-pL
1-HΑ+ΝL�2

l
, ¼, l-HΑ+ΝL�2

l
,

a1

k
, ¼,

b1

k
, ¼,

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

b2

4
í s � 1 í t � u � 0 í v � 2 í d1 � -d2 �

Ν

2

07.34.21.0092.01

à
0

¥

ΤΑ-1 YΝHb ΤL Gp,q
m,n Ω Τ

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

kΜ H2 lLΑ-1 b-Α

H2 ΠLc* Hk-1L Gk p+3 l,k q+l
k m,k n+2 l

Ωk H2 lL2 l

b2 l kk Hq-pL
1-

Α+Ν

2

l
, ¼,

l-
Α+Ν

2

l
,

1-
Α-Ν

2

l
, ¼,

b1

k
, ¼,

b1+k

k

�;
k Î N+ í l Î N+ í gcdHk, lL � 1 í

CC �; Α ®
Α

2
í Σ �

b2

4
í s � 2 í t � 0 í u � 1 í v � 3 í c1 � d3 �

1 - Ν

2
í d1 � -

Ν

2
í d2 �

Ν

2

07.34.21.0093.01

à
0

¥

ΤΑ-1 KΝHb ΤL Gp,q
m,n Ω Τ

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

Π kΜ H2 lLΑ-1 b-Α

H2 ΠLl+Hk-1L c*
Gk p+2 l,k q

k m,k n+2 l
Ωk H2 lL2 l

b2 l kk Hq-pL

1-
Α+Ν

2

l
, ¼,

l-
Α+Ν

2

l
,

1-
Α-Ν

2

l
, ¼,

l-
Α-Ν

2

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

b2

4
í s � v � 2 í t � u � 0 í d1 � -

Ν

2
í d2 �

Ν

2
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07.34.21.0094.01

P à
-¥

¥ 1

Τ - y
 Gp,q

m,n Ω Τ
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

-Π Gp+2,q+2
m+1,n+1 Ω y

0, a1, ¼, an, an+1, ¼, ap, - 1

2

0, b1, ¼, bm, bm+1, ¼, bq, - 1

2

- Gp+1,q+1
m+1,n+1 -Ω y

0, a1, ¼, an, an+1, ¼, ap

0, b1, ¼, bm, bm+1, ¼, bq
�;

y Î R í CC �; Σ �
1

y
í Α � k � l � s � t � 1 í u � v � 2 í c1 � d1 � 0 í c2 � d2 �

1

2
í

CC �; Α � 1 í Σ �
1

y
í Ω ® -Ω ì Α � k � l � s � t � u � v � 1 ì c1 � d1 � 0

Integrals including G functions with rational arguments

07.34.21.0095.01

à
0

¥ ΤΑ-1

Hz + ΤLΒ
 Gp,q

m,n
Ω Hz + ΤLl

Τk

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

2 Π kΑ-
1

2 l
1

2
-Β zΑ-Β

Hl - kLΑ-Β+
1

2

 Gp+l,q+l
m+l,n

Ω ll

kk
 

z

l - k

l-k a1, ¼, an, an+1, ¼, ap,
Β

l
, ¼,

Β+l-1

l

Α

k
, ¼, Α+k-1

k
,

Β-Α

l-k
, ¼,

Β-Α+l-k-1

l-k
, b1, ¼, bm, bm+1, ¼, bq

�;
k Î N+ í l Î N+ í k < l í c* > 0 í ¡argIΩ zl-kM¥ < Π c* í

Hl - kL H1 - maxHReHa1L, ¼, ReHanLLL + ReH Β - ΑL > 0 í k - k maxHReHa1L, ¼, ReHanLL + ReHΑL > 0

07.34.21.0096.01

à
0

¥ ΤΑ-1

Hz + ΤLΒ
 Gp,q

m,n
Ω Hz + ΤLl

Τk

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

2 Π kΑ-
1

2 l
1

2
-Β zΑ-Β

Hk - lLΑ-Β+
1

2

 Gp+k,q+k
m+k,n+k-l

Ω ll

kk
 

z

k - l

l-k
Α-Β+1

k-l
, ¼,

Α-Β+k-l

k-l
, a1, ¼, an, an+1, ¼, ap,

Β

l
, ¼,

Β+l-1

l

Α

k
, ¼, Α+k-1

k
, b1, ¼, bm, bm+1, ¼, bq

�;
k Î N+ í l Î N+ í k > l í c* > 0 í ¡argIΩ zl-kM¥ < Π c* í

Hk - lL minHReHb1L, ¼, ReHbmLL + ReH Β - ΑL > 0 í k - k maxHReHa1L, ¼, ReHanLL + ReHΑL > 0

07.34.21.0097.01

à
0

¥ ΤΑ-1

Hz + ΤLΒ
 Gp,q

m,n
Ω Hz + ΤLk

Τk

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 â Τ �

2 Π kΑ-Β zΑ-Β GH Β - ΑL Gp+k,q+k
m+k,n Ω

a1, ¼, an, an+1, ¼, ap,
Β

k
, ¼,

Β+k-1

k

Α

k
, ¼, Α+k-1

k
, b1, ¼, bm, bm+1, ¼, bq

�;
k Î N+ ì c* > 0 ì  argHΩL¤ < Π c* ì ReH Β - ΑL > 0 ì k - k maxHReHa1L, ¼, ReHanLL + ReHΑL > 0

Integral transforms

Fourier cos transforms
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07.34.22.0001.01

FctBtΑ-1 Gp,q
m,n Ω t

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL �

kΜ H2 lLΑ-
1

2 z-Α

H2 ΠLc* Hk-1L Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

z2 l kk Hq-pL
1-Α�2

l
, ¼, l-Α�2

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
, H1-ΑL�2

l
, ¼, H-1-ΑL�2+l

l

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

z2

4
í s � 1 í t � u � d1 � 0 í v � 2 í d2 �

1

2

Fourier sin transforms

07.34.22.0002.01

FstBtΑ-1 Gp,q
m,n Ω t

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL �

kΜ H2 lLΑ-
1

2 z-Α

H2 ΠLc* Hk-1L Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

z2 l kk Hq-pL
H1-ΑL�2

l
, ¼, l+ H-1-ΑL�2

l
,

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

an+1

k
, ¼,

an+1+k-1

k
, ¼,

ap

k
, ¼,

ap+k-1

k
, 1-Α�2

l
, ¼, l-Α�2

l

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

bm+1

k
, ¼,

bm+1+k-1

k
, ¼,

bq

k
, ¼,

bq+k-1

k

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
Α

2
í Σ �

z2

4
í s � 1 í t � u � d2 � 0 í v � 2 í d1 �

1

2

Laplace transforms

07.34.22.0003.01

LtBtΑ-1 Gp,q
m,n Ω tl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL �

kΜ lΑ-
1

2 z-Α

H2 ΠL l-1

2
+Hk-1L c*

 

Gk p+l,k q
k m,k n+l

Ωk ll

zl kk Hq-pL
1-Α

l
, ¼, l-Α

l
,

a1

k
, ¼,

k+a1-1

k
, ¼,

an

k
, ¼,

k+an-1

k
,

an+1

k
, ¼,

k+an+1-1

k
, ¼,

ap

k
, ¼,

k+ap-1

k

b1

k
, ¼,

k+b1-1

k
, ¼,

bm

k
, ¼,

k+bm-1

k
,

bm+1

k
, ¼,

k+bm+1-1

k
, ¼,

bq

k
, ¼,

k+bq-1

k

�;
k Î N+ ì l Î N+ ì gcdHk, lL � 1 ì HCC �; Σ � z ì s � v � 1 ì t � u � d1 � 0L

Mellin transforms
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07.34.22.0004.01

MtBGp,q
m,n Ω t

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL � Ω-z 

Ûk=1
m GHbk + zL Ûk=1

n GH1 - ak - zL
Ûk=n+1

p
GHak + zL Ûk=m+1

q
GH1 - bk - zL �;

m2 + n2 > 0 í Ω ¹ 0 í Hc* > 0 ì  argHΩL¤ < c* Π ì -minHReHb1L, ¼, ReHbmLL < ReHzL < 1 - maxHReHa1L, ¼, ReHanLLL ë

p ¹ q í c* ³ 0 í  argHΩL¤ � c* Π í -minHReHb1L, ¼, ReHbmLL < ReHzL < 1 - maxHReHa1L, ¼, ReHanLL í

ReHHq - pL z + ΜL <
3

2
í Μ � â

j=1

q

b j - â
j=1

p

a j +
p - q

2
+ 1 ë p � q í c* � 0 í Ω > 0 í

-minHReHb1L, ¼, ReHbmLL < ReHzL < 1 - maxHReHa1L, ¼, ReHanLL í Re â
j=1

q Ib j - a jM < 0

07.34.22.0005.01

MtBG0,0
0,0 t x F HzL � x-z �; x > 0

07.34.22.0006.01

MΤB Gu,v
s,t Σ Τ

c1, ¼, ct, ct+1, ¼, cu

d1, ¼, ds, ds+1, ¼, dv
Gp,q

m,n Ω Τl�k a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL �

kΜ lHv-uL z+Ρ-1

H2 ΠLHl-1L b*+Hk-1L c*
 Σ-z

Gk p+l v,k q+l u
k m+l t,k n+l s

Ωk kk Hp-qL
Σl ll Hu-vL

a1

k
, ¼,

a1+k-1

k
, ¼,

an

k
, ¼,

an+k-1

k
,

1-z-d1

l
, ¼,

l-z-d1

l
, ¼,

1-z-ds

l
, ¼,

l-z-ds

l
,

1-z-ds+1

l
, ¼,

l-z-ds+1

l
, ¼,

1-

b1

k
, ¼,

b1+k-1

k
, ¼,

bm

k
, ¼,

bm+k-1

k
,

1-z-c1

l
, ¼,

l-z-c1

l
, ¼,

1-z-ct

l
, ¼,

l-z-ct

l
,

1-z-ct+1

l
, ¼,

l-z-ct+1

l
, ¼,

1-z

k Î N+ ì l Î N+ ì gcdHk, lL � 1 ì HCC �; Α ® zL
07.34.22.0007.01

MtB Gp,q
m,n Ω t

a1,

b1,
 

¼, ap

¼, bq
 Gp1 ,q1

m1 ,n1  x t
a11,

b11,
 

¼, a1 p1

¼, b1 q1

 Gp2 ,q2

m2 ,n2 y t
a21,

b21,
 

¼, a2 p2

¼, b2 q2

F HzL �

Ω-z Gq,p:p1 ,q1:p2 ,q2

n,m:m1 ,n1:m2 ,n2
1 - z - b1,
1 - z - a1,

 
¼, 1 - z - bq

¼, 1 - z - ap

a11,

b11,
 

¼, a1 p1

¼, b1 q1

a21,

b21,
 

¼, a2 p2

¼, b2 q2

x

Ω
,

y

Ω

Remark: This relationship only holds true when the parameters satisfy certain 

well-specified restrictions.

Hankel transforms

07.34.22.0008.01

Ht,ΝBtΑ-1 Gp,q
m,n Ω t

2 l

k
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
F HzL �

kΜ H2 lLΑ-
1

2  z-Α

H2 ΠLc*  Hk-1L Gk p+2 l,k q
k m,k n+l

Ωk H2 lL2 l

z2 l kk Hq-pL
1-HΑ+Ν+1�2L�2

l
, ¼, l-HΑ+Ν+1�2L�2

l
,

a1

k
, ¼,

b1

k
, ¼,

�;

k Î N+ í l Î N+ í gcdHk, lL � 1 í CC �; Α ®
2 Α + 1

4
í Σ �

z2

4
í s � 1 í t � u � 0 í v � 2 í d1 � -d2 �

Ν

2
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Hilbert transform

07.34.22.0009.01

Ht@ f HtLD HxL � - Gp+2,q+2
m+1,n+1 Ω x

0, a1, ¼, an, an+1, ¼, ap, - 1

2

0, b1, ¼, bm, bm+1, ¼, bq, - 1

2

-
1

Π
 Gp+1,q+1

m+1,n+1 -Ω x
0, a1, ¼, an, an+1, ¼, ap

0, b1, ¼, bm, bm+1, ¼, bq
�;

x Î R í CC �; Σ �
1

x
í Α � k � l � s � t � 1 í u � v � 2 í c1 � d1 � 0 í c2 � d2 �

1

2
í

CC �; Α � 1 í Σ �
1

x
í Ω ® -Ω ì Α � k � l � s � t � u � v � 1 ì c1 � d1 � 0

Operations

Limit operation

07.34.25.0001.01

lim
z®-1

Hz + 1L-Ψq  Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
� GI-ΨqM â

h=1

m ãΠ ä bh Ûk=n+1
q

sinHHak - bhL ΠL
Û

k=1
k¹h

m
 sinHHbk - bhL ΠL �;

m + n � q + 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í ReIΨqM < 0 í Ψq Ï Z

07.34.25.0002.01

lim
z®-1

H1 - zL-Ψq  Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

GI-ΨqM
Π

â
h=1

m Ûk=n+1
q

sinHHak - bhL ΠL
Û

k=1
k¹h

m
 sinHHbk - bhL ΠL �;

m + n � q í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í ReIΨqM < 0 í Ψq Ï Z í  z¤ < 1

07.34.25.0003.01

lim
z®-1

Hz - 1L-Ψq  Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
�

GI-ΨqM
Π

â
h=1

n Ûk=m+1
q

sinHHah - bkL ΠL
Û

k=1
k¹h

n
 sinHHah - akL ΠL �;

m + n � q í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í ReIΨqM < 0 í Ψq Ï Z í  z¤ > 1
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07.34.25.0004.01

lim
z®-1

1

logH1 + zL  Gq,q
m,n z

a1, ¼, an, an+1, ¼, aq

b1, ¼, bm, bm+1, ¼, bq
� -â

h=1

m ãΠ ä bh Ûk=n+1
q

sinHHak - bhL ΠL
Û

k=1
k¹h

m
 sinHHbk - bhL ΠL �;

m + n � q + 1 í Ψq � -Μ � â
j=1

q Ia j - b jM - 1 �; p � q í Ψq � 0

07.34.25.0005.01

lim
a1®¥

1

GH1 - a1L  Gp,q
m,n -

z

a1

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp-1,q

m,n-1 z
a2, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

07.34.25.0006.01

lim
ap®¥

GIapM Gp,q
m,n

z

ap

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp-1,q

m,n z
a1, ¼, an, an+1, ¼, ap-1

b1, ¼, bm, bm+1, ¼, bq

07.34.25.0007.01

lim
b1®¥

1

GHb1L  Gp,q
m,n b1 z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q-1

m-1,n z
a1, ¼, an, an+1, ¼, ap

b2, ¼, bm, bm+1, ¼, bq

07.34.25.0008.01

lim
bq®¥

GI1 - bqM Gp,q
m,n -bq z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q-1

m,n z
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq-1

Representations through more general functions

Through hypergeometric functions

Hypergeometric functions are not more general than Meijer G function.

Involving pF
�

q

07.34.26.0001.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Πm-1 â

k=1

m Ûj=1
n GI1 - a j + bkM

Û
j=1
j¹k

m
 sinIΠ Ib j - bkMM Ûj=n+1

p
GIa j - bkM  zbk

pF
�

q-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM �;
HHp < qL ê Hp � q ì m + n > pL ê Hp � q ì m + n � p ì  z¤ < 1LL ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM

07.34.26.0002.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Πn-1 â

k=1

n Ûj=1
m G I1 - ak + b jM

Û
j=1
j¹k

n
 sin IΠ Iak - a jMM Ûj=m+1

q
G Iak - b jM

 zak-1

qF
�

p-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

z
�;

HHp > qL ê Hp � q ì m + n � p + 1 ì z Ï H-1, 0LL ê Hp � q ì m + n > p + 1L ê Hp � q ì m + n � p ì  z¤ > 1LL ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
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07.34.26.0003.01

Gp,p
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp
�

Πm-1 â
k=1

m Ûj=1
n G I1 - a j + bkM

Û
j=1
j¹k

m
 sin IΠ Ib j - bkMM Ûj=n+1

p
G Ia j - bkM  zbk pF

�
p-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk,

¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bp + bk; H-1Lp-m-n zM ΘH1 -  z¤L +

Πn-1 â
k=1

n Ûj=1
m G I1 - ak + b jM

Û
j=1
j¹k

n
 sin IΠ Iak - a jMM Ûj=m+1

p
G Iak - b jM

 zak-1
pF

�
p-1 1 - ak + b1, ¼, 1 - ak + bp; 1 + a1 - ak,

¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lp-m-n

z
 ΘH z¤ - 1L �;

m + n � p ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
Involving pFq

07.34.26.0004.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

q
GI1 - b j + bkM zbk

pFq-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk, 1 - bk+1 + bk, ¼, 1 - bq + bk; H-1Lp-m-n zM �;HHp < qL ê Hp � q ì m + n > pL ê Hp � q ì m + n � p ì  z¤ < 1LL ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM
07.34.26.0005.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� â

k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

q
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  zak-1

qFp-1 1 - ak + b1, ¼, 1 - ak + bq; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lq-m-n

z
�;

HHp > qL ê Hp � q ì m + n � p + 1 ì z Ï H-1, 0LL ê Hp � q ì m + n > p + 1L ê Hp � q ì m + n � p ì  z¤ > 1LL ì
"8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
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07.34.26.0006.01

Gp,p
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bp
�

â
k=1

m

Û
j=1
j¹k

m
 GIb j - bkM Ûj=1

n GI1 - a j + bkM
Ûj=n+1

p
GIa j - bkM Ûj=m+1

p
GI1 - b j + bkM zbk pFp-1I1 - a1 + bk, ¼, 1 - ap + bk; 1 - b1 + bk, ¼, 1 - bk-1 + bk,

1 - bk+1 + bk, ¼, 1 - bp + bk; H-1Lp-m-n zM ΘH1 -  z¤L + â
k=1

n

Û
j=1
j¹k

n
 GIak - a jM Ûj=1

m GI1 - ak + b jM
Ûj=m+1

p
GIak - b jM Ûj=n+1

p
GIa j - ak + 1M  zak-1

pFp-1 1 - ak + b1, ¼, 1 - ak + bp; 1 + a1 - ak, ¼, 1 + ak-1 - ak, 1 + ak+1 - ak, ¼, 1 + ap - ak;
H-1Lp-m-n

z
 ΘH z¤ - 1L �;

m + n � p ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£mì1£k£m Ib j - bk Ï ZM ì "8 j,k<,8 j,k<ÎZì j¹kì1£ j£nì1£k£n Ia j - ak Ï ZM
Through G function of two variables

07.34.26.0007.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
 ∆Hx - 1L � G0,0:p,q:0,0

0,0:m,n:0,0 a1,

b1,
 

¼, ap

¼, bq
z, x �; x > -1

Through Fox H

07.34.26.0008.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Hp,q

m,n z
8a1, 1<, ¼, 8an, 1<, 8an+1, 1<, ¼, 9ap, 1=
8b1, 1<, ¼, 8bm, 1<, 8bm+1, 1<, ¼, 9bq, 1=

Through Meijer G

Generalized cases

07.34.26.0009.01

Gp,q
m,n z

a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq
� Gp,q

m,n z, 1
a1, ¼, an, an+1, ¼, ap

b1, ¼, bm, bm+1, ¼, bq

Theorems

The Wigner distribution function for the Liouville potential

The Wigner distribution function f¶Hx, pL for the Liouville potential with Hamiltonian H � p2 + ã2 x at the energy ¶

can be expressed as

f¶Hx, pL �

1

4 Π3
 sinIΠ ¶ M 22 ä p ã-x H1+2 ä pL G0 ´ 4

4 ´ 0
ã4 x

16

1 + 2 ä ¶

4
,

1 - 2 ä ¶

4
,

1 + 2 ä ¶ + 4 ä p

4
,

1 - 2 ä ¶ + 4 ä p

4
.
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