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Notations

Traditional name

Generalized hypergeometric function sF4

Traditional notation

sF4(8y, @, ag, ay, as; by, by, b, by; 2)

Mathematica StandardForm notation

WpergeormtriCPFQ[{al! d, ag, a, as}, {bl! b2! b31 b4}, Z]

Primary definition

07.29.02.0001.01

(8 (@) (83), (Au)y (Bs),

v 4 >
Fa(ay, 8y, s, a4, a5, by, by, bg, by 2) = L14d<1\/|4d=1/\R bi—- ) al|>0
AT F20 8 v e kZ; (by)y (b2) (bs), (ba)y k! \/ /\ E[IZ;J ; J]

For & == —n, bj == —m/; m = n being nonpositive integers and A, (a > —n A ax € N) A\ Ap, (b > —-m A b, € N) the func-
tion sF4(ay, a2, as, a4, as; by, by, bs, by; 2) cannot be uniquely defined by a limiting procedure based on the above defini-
tion because the two variables a;, b; can approach nonpositive integers —n, —m; m= n at different speeds. For the above
conditions we define:

07.29.02.0002.01

( ) ) by 2 Z”: () (B)x (33), (@g)y (@5), Z¥ . N i N
Falag, -y &, ...y 850, .., Dy, . g5 2) = /; 8 =-n i=—-mAmeNAneNAm=n
o P T L by () (ba), (D) k! J

Specific values

Values at z =-

07.29.03.0001.01
sF4(8, @, ag, &y, as; by, by, b3, by; 0) =1

Valuesatz=1

For fixed ay, ay, az, a4
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07.29.03.0002.01
1l a
5F4(a, b,c d a+ 5; 5 a-b+1l,a-c+1,a-d+1,; 1) =T@-b+)Il(a-c+HYIl(a-d+DHT'(a-b-c-d+1))/
T@+DHTI@a-b-c+Hr@a-b-d+1Hr@a-c-d+1)/;Rea-b-c-d)y> -1

For fixed a,, az, a4, as

07.29.03.0003.01
sF4(1, b,c,d,egb+1,c+1,d+1,e+1;1)=
[ ¥(b) ()] ¥(d) w(e
-bcde + + + /:
(c-bd-b(e-b (O-0d-0(-c) (b-d(c-d(e-d (b-e(c-e@d-e
b+tcAb+¥dAb+eAc+dAc+teAd=+e

For fixed ay, az, ay, b]_

07.29.03.0004.01

1 c—n c—-n+1
5F4(—n, b, c, d,b+5; f, —,

,2b+d-f +1; l)::

2b-c+1),

4F3(=n, 2b, f —d,2b-f+1; f,2b-c+1,2b+d-f+1;1)
(1_c)n

For fixed ay, a3, a4

07.29.03.0005.01

1 c+d c+d+1
5F4(—n, b,cd b+ E; 2b, —,

,2b-c-d-n+1; 1]::

(d)y(-2b+2c+0d), c c+1 d d+1
sF4-n, —, ——,c+d-2b,2c+d-2b+n;c+d+n,1-d-n, —+c—-b, — -b+c¢; 1
(c+d),(-2b+c+d), 2 2 2 2

07.29.03.0006.01
sF4(1, b,c,d, b;b+1,c+1,d+1,b+1;1) ==
, [(c +d-2b)y(b) v (b) ¥(c) Y(d)
b‘cd + - -
b-c’b-d? ®-0b-B H_c?d-0 bB-d’c-d

]/;b;tc/\b;td/\c;td

For fixed ay, a3
07.29.03.0007.01
1 11 1
5F4(1, b,c,b+—-,¢c+—; ——b+n,-b+n+1, ——-c+n,1-c+n; 1)::
2 2 2 2

L 1+=)HR2b-2n),(2c-2n), T(1-2b)T(1-20)
B 4(1-2b), (1-20), T ATA-2b-2c+2m)

1 1 1
((«/?F[E—2b—2c+2n)(1—4b+2n)2n(1—4c+2n)2n]/(24”r[5—2b+2n)r(§—2c+2n]) +

n

-1
[TJ (2b—-2n), (2c-2n),,
~ (1-2b)y (1-20)y

1
(—1)"(1—2b+n)n(1—2c+n)n) /; Re(b+c)<n+z/\neN+

ki

07.29.03.0008.01
b? c?

sFal,b,c,b,cb+1,c+1,b+1,c+11)== 2w© -wb) +b-0 (Y b +yP©)) /;b+c

(b-c®
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07.29.03.0009.01

bic
sFa(l,b,c, b, b;b+1,¢c+1,b+1,b+11)= - (2@ —y(©) + (b-0) ((b- ) y®b) - 2y V(b)) /;b#C
2(b-0
07.29.03.0010.01
nbc 1
sF4(1, b,c, b, -¢c;b+1,1-b,c+1,1-c 1)==—— (bcot(rc)—ccot(rb)) + — /;b+cC
2(0*-c? 2

For fixed a,

07.29.03.0011.01

1
sF4(1, b, b, b b;b+1, b+1,b+1,b+1;1) == . b* @ (b)

07.29.03.0012.01

1
sF4(1, b, b, -b, -b;b+1,b+1,1-b,1-b; 1) = 2 (b? 7 csc?(b ) + b cot(b ) + 2)

07.29.03.0013.01
(b- 1?2 rcsc?(br) (r(2b- 1) + sin(2b 7)) 1
sFa(1, b, b 1-b 1-bb+1 b+12-b 2-b;1) = /ib# —
2b-1)> 2
07.29.03.0014.01
(2-b)’b? . .
sFa(2,b,b,2-b,2-b;b+1,b+1,3-b,3-b;1)= m(tﬂ 'b-1)-yP1-b)/ib#1
For fixed a4
07.29.03.0015.01
11 33 rd(1-d) 1 1
5F4(—, ~,1,d,1-d -, —,d+1,2-d: 1) 4(cot(7rd)—7r(— —d)]/; d# -
2' 2 2'2 1-2d)° 2 2
07.29.03.0016.01
d-2)d

sFa1,1,1,d,2-d; 2,2 d+1,3-d; 1) =

(72 (d- 17 +3xcotdm) (d-1)-3);d#1
6(d-1"

Values at z == -1

For fixed a,, az, a4, as

07.29.03.0017.01
sF4(1, b,c,d,egb+1,c+1,d+1,e+1; -1)=

bede [ W%)-u(3)  w(F)-ud w3 o))
2 |(c-bd-b(e-b ’ (b-c)(d-0c)(e-0 ’ (b-d)(c-d)(e-d) " (b-e(c-e(d-¢

bxcAb+#dAb+eAc+dAc+eAd=e

For fixed ay, a3, a4
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07.29.03.0018.01
sF4(1,b,c,d, b;b+1,¢c+1,d+1,b+1;-1)=

eaf(era-2o()-of3) E)-) o) o)l

+ - - ibtcAbzdAc#d
2 (b—o? (b—dy? 2b-0b-d)  p-cd-¢ (b-d?c-d

For fixed ay, a3

07.29.03.0019.01
sFa(1, b, c,b,c;b+1,c+1,b+1,c+1;-1)==

- o (C+1) d )i 278 (yf 22 (1)(C+1) of®) o b
_(b—c)3[_w( 2 ]Hﬂ 2 +w(§]_w(§)+7[‘/’ [T]W — )Y [E]—w (5)]]/ #C

07.29.03.0020.01

bic
sFa(L, b,c, bbb+l c+1,b+1, b+1 -1)=—
2(b-¢°
b+1 (c+1) b cy b-c o b+1 o by b-c 2 b+1 ® b b
e R A e e O e F e U e S 5 | S

For fixed a,

07.29.03.0021.01

FuL b, b, bbb+ b+ 1, b 1, b 1: ~1) = —— bt [y 22 ) - yio 2

,0,0,0,000+1, 0+, 0+1L,b+1 -1)=—-— — |- —

o i\ 2)
07.29.03.0022.01

72 cos(x b) b? b 1

5':4(11 b! b,_b,_b;b+1,b+1,1—b,1—b;—1):: + - +
4sind(rb)  4sinrb) 2

For fixed a4
07.29.03.0023.01
11 33 d-1d d d+1
5F4(—, -, 1,d1-d; -, -, d+1,2-d; —1) = (8C(2d— 1)-2mesc(dnm) - 2¢(—] +2¢[—]]
2 2 22 202d-1)° 2 2
07.29.03.0024.01
1
sFa(1,1,1,d,2-d;2,2,d+1,3-d, -1) = 74(2(d—2)dcsc(d7r)(67r(d—1)+(n2(d—1)2+6)sin(dﬂ)))
24(d-1)

Values at other z

Valuesat z == %

07.29.03.0025.01

(5,3 +3),

= e oy e
(2+)n( 2 )n

b b
sFaf-n,bc,—+1,1-¢ -, b+2n+1, — +1, ;
3 3 2

b-c b+c+1 1
2 4

Valuesat z==4
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07.29.03.0026.01
—_1yMn! n
2b 1 2b n (L+( 1))n.(b+1)E
5F4 _n’blcl_+1’b_c+_; _'b+_+1|2C,2b—20+1;4 = /;nEN
3 2 3 2 2I’l+1 E!(C+ i)n (b_c+1)n
2 2 3 3

For fixed z
07.29.03.0027.01
113 37 9 5
5F4(—, ==L =2 z) =—
4 2 4 2 4 4 454

(4\4/? (logl-2-1) - 823/4tanh’1(\/?) +2(z-6Vz + 1) tan’l(\‘y?) +(z+6Vz + 1) (Iog(«“/? + 1) - Iog(l - \4/?)))
07.29.03.0028.01

9
sFa(1,1,1,3,3,2,2,4,4,2 = P (-37-8z+4(Z-1)log(1-2) +4(Z + 1) Li»(2)
16

Values at fixed points

Valuesat z ==

07.29.03.0029.01

F( 1 1109
T
5M4 2

07.29.03.0030.01

135 719
548’8,8’8’ '3’

07.29.03.0031.01
(1 11115555 ] (48Crn+57°%) [1)2
54 ; ;

- 'r|=
1536V 2n

44442 4 444 4

07.29.03.0032.01
1133
54

1113 5337 3
s | B )
42247422 4 8
07.29.03.0034.01
1133 5377 9
sFa| = = = = L =, =, =, = 1|= —(8log(2) + n* - 27 - 8C)
4244742 4 4 16
07.29.03.0035.01
o P TP TP I
- = =11 - = = 21]|= (2)—nm
42 4 4’2" 4 o
07.29.03.0036.01
f(E 20023 B T asioge 2702
- = =141 - =2 —1=—( 0g(2)-27/n-2)
¥4 2 4 427 4 90
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07.29.03.0037.01
113

Zx 51 Zy

5F4(
5F4(
5F4(

07.29.03.0038.01
113 5

Zx 51 Zy 1 va ’

07.29.03.0039.01
113
237

y =4y )

07.29.03.0040.01

1 3 3
4 2 4

07.29.03.0041.01
3

- 11 -2
4 4

11
Faf = =,
S

07.29.03.0042.01
113

Z’E'Z, 1 -y

07.29.03.0043.01

5F4

07.29.03.0044.01
11 75

F Tt
54(42 44

5F4(

5F4

, 1,1 2,

07.29.03.0045.01
11 7 3

- =11 - =
4 2 2

07.29.03.0046.01

1 7
y =11 =2
2 4

AR

07.29.03.0047.01
13 35

- =11
4 4

1 Ex 4

07.29.03.0048.01
13 3 5
- =11 =
4 4 2 4
07.29.03.0049.01
37

Rl -
2 4

1,1

3
7

NI

07.29.03.0050.01
3 3
=11, =2
4 2

NI

5F4

Fol- = =11 -2 -
5F4 >

5
02,1
2

3
= E (22lo0g(2) —4n-1)

7
= — (54log(2) -97 -7
15( 09 -97 —7)

9 5
, 2, —; 1) = —(8log(2) —n-2)
4 2

9
4

95 1

122

95111 7
14!2!4! __9

5
-2 =,
2

95 1
A

9
2

11

L

7
= — (108log(2) — 97 — 44
2 18( 9(2) )

N | O

; 1) ==3(18log(2) — 7 —9)

7

7
- - =, =, — ]_] == —(12'09(2)—37(‘"4)
20

(67 -5410g(2) — 97)

7 5 3
- =2 = l) = —(-14log(2) + 371+ 2)
4 2 5

7
— (26-72l0g(2) +9n
30( 09(2) )

3
; 1) == 5 (26 — 32109(2) — )

:

7
= g (104 -108log(2) — 97)
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07.29.03.0051.01

1 37 95 11 7
sFq = 1,1, -, — 2, -, -, —; 1= —(144log(2)+2771 182)
4 2 4 4'2" 4’

07.29.03.0052.01
(1 111 1 333 3 )

— n(log®(4) + 7 log(4) + 12£(3
2222222272 7 (log”(4) + 7% log(4) + 12£(3))

07.29.03.0053.01
1111 3333 e
5F4(_1 T T lx =y Ty T T l) =
2222 2222
07.29.03.0054.01

1111 5555 27
sFa| = = = = L =, =, =, = 1| = — (302° + =" - 384)
2222 2222 256

13 537 9
sFa|—, — 1,1, — -, —, 2, —;1|=5(4-10log(2) + 7)
2 4 4 4 4

07.29.03.0057.01
13 53 9
sFaf=, - 1L - -2 -,
2 4 4 2 4

7
; 1] == E (58-96109(2) + 37)

07.29.03.0058.01

13 57 _95

sFal—, -, 1,1, —; —, 2, —, —;1|==15(7 - 10l0g(2))
2 4 4’4 42

07.29.03.0059.01

F13115295111) 7(47—54l09(2) - 3
- =11 -2 -, =, —; 1|=7(47-54l09(2) — 37)
24 4742 4 9

07.29.03.0060.01

F 1111322551) 3(84 57° - 24Log[4])
=111 522 -, -;1|=—(84-57"-24L0
* 2 277227 4 J
07.29.03.0061.01
1 5729511 766|2 o83
Fol 5 1L 20 212 20 o) i 1=~ (66log@) + 127 - 83)
TN T T AT A2 4 ] J
07.29.03.0062.01
2 45 7
sFal= 1,11, = =22 _;1):: _(27—3w/§—7r2)
3 33 3
07.29.03.0063.01
rf2 1122 0,2°0 15(10l0g(2) 10)
=11 = = =2 - = 0g(2) + 7
TN T T 24 a2 J
07.29.03.0064.01
3 53 951 5
sFa| = L1, = =2, —, =, —; 1| = — (24l0g(2) + 37 - 26)
4 4°2° 42 4
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07.29.03.0065.01

16
sFa(1,1,1,1,1;3,3 3,3 == e (150 7% + n* — 1575)

07.29.03.0066.01

3355
sFal 1,11, —, = =, =, 3,3 1|=12(-69+77%)
27222

07.29.03.0067.01

3
sFa(1,1,1,3,3,2,2,4,4 1) = " (4n*-33)

Valuesat z== -1

07.29.03.0068.01
1113 5337
54 ; ;

4,2,2,2, 141 2,2,4,
07.29.03.0069.01
113 537 3
sFa| = = = L L - =, -, 2-1 ::n(——+2«/7)—|og(2)+\/7|og(3—2x/?)
42 4 42" 4 2

07.29.03.0070.01

113 37 9 5
5F4(—, T N —;—1)==—(n(—2+3x/?)—4Iog(2)—6«/?|og(1+\/?)+4)
42 4 2°4 4 4
07.29.03.0071.01
11 553377 25
sFal = = 1, =, = =, =, =, = —1|= — (18C-11)
2 2 2 22 2 2 2 144
07.29.03.0072.01
1 3395 16 (4
sFq =1, — — — =, 2,2,3, -1 ==—(—— )
2 2 2 T
07.29.03.0073.01
2 4 5 7 272
sFa|l =, 1,11, - —,2,2, = -1|=8V3 71— —-36
3 3 3 3 3
07.29.03.0074.01
3355
sFa1,1,1, —, —; —, =, 3,3 -1|=828-432log(2) - 576 C
2 2 2 2

07.29.03.0075.01

3
Fal1,1.3,322,44-1=(2r - 15)
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas
involving the special functions of mathematics. For akey to the notations used here, see
http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for
example:

http://functions.wolfram.com/Constants/E/

To refer to aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.
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