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Notations

Traditional name

Generalized hypergeometric function ,F3

Traditional notation

2F3(ay, ag; by, by, bs; 2)

Mathematica StandardForm notation

Hyper geomet ri cPFQ[ {a;, @}, {by, by, bz}, z]

Primary definition

07.26.02.0001.01
© (@) (@) 2

2F3(al! aZy b]_; b2, b3, Z) == -
ko (B (b2)y (b3), k!

For & == —n, bj == —m/; m = n being nonpositive integers and A, (a > —n A ax € N) A\ Ap, (b > -m A b e N) the func-
tion yF3(as, az; by, by, bs; 2) cannot be uniquely defined by a limiting procedure based on the above definition because the
two variables a;, bj can approach nonpositive integers —n, —m; m= n at different speeds. For the above conditions we
define:
07.26.02.0002.01
(@) (@) 2

/;azz—nAbj —=-mAmeNAneNAm=n
koo (o) (b2 (b3), k!

oF3(a, ... @, ..., 8 by, .., b =

Specific values

Values at z =-
07.26.03.0001.01

2F3(aq, a; by, by, bs; 0) == 1

Specialized values

For fixed ay, ay, by, by, z

07.26.03.0002.01
2Fs(a, b;c, d, b;2) = 1F,(a; ¢, d; 2)
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For fixed a;, ap, z

07.26.03.0003.01

a+b a+b+1
2F3(a, b, a+ b, _,
2 2

; z) = Fi(a;a+b; 2\/?)1F1(a; a+b; —2\/;)

For fixed ag, by, z

07.26.03.0004.01

1 1 1
ng(a, a+ 5; 2a,d,2a-d+1 z) = lFl[Za—d+ 5; 4a-2d+1 Zﬁ)lFl[d— E; 2d-1 —2\/7)

07.26.03.0005.01

1 z z
2F3(a, a+ E; 2a,d,2a-d+1; z) = 0F1(§ d; Z) oFl(; 2a-d+1,; Z)

07.26.03.0006.01

1 1
2F3(a, a+ E; 2a,d,2a-d+1; z) =2221l1d)r2a-d+1) Id,l(\/?) 2z IZa,d(\/?)
07.26.03.0007.01
11 1 1 \/_ \/_
2F3(a, a+i—dd+; z) 5(1F1(2a, 2d; -2z ) +1F(2a;2d;2Vz ))
07.26.03.0008.01

13 1 2d-1
2F3(a, a+—; — d d+—; z) = 7(1F1(2a—1; 2d-1; 2\/?)—1F1(2a—1; 2d-1; —2\/?))
22 2 4Ra-1)Vz

For fixed aj, z

07.26.03.0009.01
11 1 1z
2F3(a, a+—;— 2a 2a+—; z) = cosh(\/?)oFl(; 2a+ —; —)
2 2 2 2 4

07.26.03.0010.01

11 1 1 1 1
2F3(a, a+—: — 2a2a+—; z) =2%% F(2a+ —) cosh(\/?) 778
2 2 2 2 2

07.26.03.0011.01
1 3 1 sinh(\/?) 1 7

2F3(a, a+—; —, 2a 2a——; z) = oFl(: 2a— —: _)
2 2 2 Z 2 4

07.26.03.0012.01

1 3 1 3 1
ZFg(a, a+—; — 2a2a-—; z) —=2?% F(Za— —)sinh(\/?) 7272 3(\/?)
2 2 2 2 2a-3

For fixed ay, z

07.26.03.0013.01

b-n b-n+1 n!zl"(b—n)2
2F3(—n, b, b -Nn, , ) Z) = Lg_”_l(—Z \/?) Lg_”_l(Z '\/?)

For fixed z and integer parameters
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07.26.03.0014.01

3 3
2F3(n, n- E; 1,2n-2,2n-1; z) =@2n-3)122"3 5" [|o(\/?) I2n,3(\/7)—

2Vz

4n-17%-1

2n-3
2n-1

|1(‘/;) |2n—2(\/?) - ('1(‘/;) |2n—3(\/?) - |o(‘/?) |2n—2(‘/?))] fin-leN*

07.26.03.0015.01

1
1 3 1 em22"iVr
2F3(—n, - =, =2n,-2n— —: z) - ™ (cosh(\/?)l 3(\/?)—sinh(\/?)l 3(\/?)) /ineN*
2 2 2 (4n+1)! 2n+> -2n-2
07.26.03.0016.01
13 3 23 2n+2)! e
2F3(—n, -n-——:—,-2n—-—,-2n-1; z):: EE— (e Z x| 5(\/?)+2K 5(\/?)sinh(\/?))/; neN*
22 2 V7 (4n+4)! 2m3 23

07.26.03.0017.01

nl1-n1 1 272 ana
2F3(——, — =, -n —-n; z) = 74 ((—1) eV ) 1(\/?)+2K 1(\/?) cosh(\/?)) /ineN*
2 2 2 2 1 n+5 n+

(n+ = 2

For fixed z

. 1 3
For fixed zand a; = T =7

07.26.03.0018.01

1311
F(—,—;—,—,l;z)==| V7 )cosh(vZ
442 2 o7 cos()

For fixed zand a; = % a=1

07.26.03.0019.01

2|:3(E,1; E E E;z]:: " erf(m)erfi(m)
2’7442 8vz

07.26.03.0020.01
1 537 3n(427%
2F3 yZ[=

Y (27 (A7) -V af(VE7))+
4vn 8vVz

For fixed zand a; = %, a = %

erf(\A/H) erfi(\A/H)

-1 - - =z
2 4 2 4

07.26.03.0021.01
3513

2F3(Z. 2552 z] % 11(VZ ) cosn(VZ |
z
07.26.03.0022.01
zFa(; Z; 1, g g; z] = % Io(\/?)sinh(\/?)
z

For fixed zanda; =1, a, =1
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07.26.03.0023.01

3 1 |
ZFB(l' Loz Z) =-- (—Chi(Z Vz)+log@ + Oi(z) + )y]

z

For fixed zand a; = ?'1’ a = %

07.26.03.0024.01
573 5

ng(— 3,5 Z] ~ S 1L(VZ)snh(vz)

442 72

General characteristics

Domain and analyticity

oF3(ay, ay; by, by, bs; 2) isan analytical function of ay, ay, by, by, bz and z which is defined in C8. For fixed a;, ay,
by, by, bs, it isan entire function of z For fixed ay, by, by, bs, z, it isan entire function of a;. For fixed az, by, by,

b, z it isan entire function of a,. For negative integer a;or ap, 2F3(as, ap; by, by, bs; 2 degenerates to a polyno-

mial in z of order —a;or —ay,.

07.26.04.0001.01
({ay * @} {by x by + b} + 2)— oF3(ay, @; by, by, bs; 211 ((C®C}®{CR®CRCI®C)—C

Symmetries and periodicities

Mirror symmetry

07.26.04.0002.01
oF3(a1, 3; by, by, bs; 2) = ,F3(ay, a; by, by, bs; 2)

Permutation symmetry

07.26.04.0003.01
2F3(@y, a; by, by, b3; 2) == 5F3(ay, ag; by, by, bs; 2)

07.26.04.0004.01
2F3(a1, o, bl, b2, veey bk, ceey bj, veey b3; Z) = 2F3(a1, ay, bl, b2, ceey bj, ceey bk, ceey b3; Z) /; bk * bj /\k;t ]

Periodicity

No periodicity

Poles and essential singularities
With respect to z

For fixed a;, a,, by, by, bsin nonpolynomial cases (when = (—a; e NV —a, € N)), the function oFs(as, ap; by, by, bs; 2) has
only one singular point at z = . Itisan essential singular point.

07.26.04.0005.01
Sing (3F3(ay, ag; by, by, bs; 2)) = {{&, o} /; = (~ay NV —a, €N)
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For negative integer a; or a,and fixed by, by, bs, the function >Fs(ay, ay; b1, by, bs; 2) isapolynomia and has pole of order
—a,0r —azat z = co.

07.26.04.0006.01
Sing (;F3(ay, ap; by, by, b3; 2) = {{&, —al}/;

(~areN Aa=a)V(-aeN" Aa=2a)V(-a; eN* A-a eN* A =min(-a, —ay))
With respect to a;

For fixed a;, by, by, bs, z, the function sF3(as, ap; by, by, bs; 2) has only one singular point at a, = . Itisan
essential singular point.
For fixed ay, by, by, b, z, the function ,F3(as, ap; by, by, bs; 2) has only one singular point at a; = . Itisan
essential singular point.

07.26.04.0007.01

Singaj(ng(al, Q; by, by, bs; 2) = {{&, o}} /5 j €1{1, 2}

With respect to b;

The function ,F3(a;, ay; by, by, bs; 2) asafunction of bs has an infinite set of singular points:
a) bs = — k/; ke N, are the simple poles with residues (%)k oF3(ay, ay; by, by, —k; 2);

b) b; == 0 isthe point of convergence of poles, which isan essential singular point.

The function ,F3(ay, a; by, by, bs; 2) asafunction of b, has an infinite set of singular points:
a) b, == — k/; ke N, are the simple poles with residues (_ki,)k oF3(as, ap; by, bs, —k; 2);

b) b, == % isthe point of convergence of poles, which is an essential singular point.

The function ,F3(ay, a; by, by, bs; 2) asafunction of b; has an infinite set of singular points:
a) b; = — k/; ke N, are the simple poles with residues (_ki,)k oFs(ag, ag; by, bs, —k; 2);

b) by == % isthe point of convergence of poles, which is an essential singular point.

07.26.04.0008.01
angbj(st(alx a; by, by, bs; 2) == {{{-k, 1} ; ke N}, {&, oo}} /1 j€1{1, 2, 3}

07.26.04.0009.01
(G
resy, (2F3(@1, a; by, by, bs; 2)) (-K) = ” 2F3(an, a; by, by, -k 2 /1 ke N
07.26.04.0010.01
(C L
resy, (2Fa(ay, a; by, by, b3; 2) (—K) == o oF3(ag, ap; by, -k, b3; 2 /; keN
07.26.04.0011.01
(G
resy, (2F3(ay, a; by, by, b3; 2)) (—K) == » 2Fa(ay, a; -k, by, bs; 2) /; keN

Branch points
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With respect to z
The function ;,F3(a;, a; by, by, bs; 2) does not have branch points with respect to z.

07.26.04.0012.01
BPZ(ZF?»(alv ay; bl: b2, b3, Z)) == {}

With respect to ax

The function ,F3(a1, ap; by, by, bs; 2) does not have branch points with respect to ay.

07.26.04.0013.01
BP,, (2Fs(@s, a; by, by, b3y 2) == {} /; ke {1, 2}

With respect to by

Thefunction ,F3(a;, a; by, by, bs; 2) does not have branch points with respect to by.

07.26.04.0014.01
B, (2Fa(a, ag; by, by, b3y 2) ={} /; ke {1, 2, 3}

Branch cuts
With respect to z

The function ,F3(a;, a; by, by, bs; 2) does not have branch cuts with respect to z.

07.26.04.0015.01
BC,(oF3(aq, ag; by, by, bs; 2)) == {}

With respect to ax

The function ,F3(a1, ay; by, by, bs; 2) does not have branch cuts with respect to ay.

07.26.04.0016.01
BCy, (2Fa(ay, ap; by, by, bs; 2) = {} /; ke {1, 2}

With respect to by

The function ,F3(a1, ay; by, by, bs; 2) does not have branch cuts with respect to by.

07.26.04.0017.01
BCh, (2F3(@q, a; by, by, by 2)) ={} / ke (1, 2, 3}

Series representations

Generalized power series

Expansions at generic point z== z

For the function itself
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07.26.06.0014.01
a1 &

2F3(a1, ay, bl, b2, b3; 2) o 2F3(a1, ay, blv b2, b3; Zo) + 2F3(al +1, a + 1; bl +1, bz +1, b3 +1; Zo) (Z— Zo) +

1 M2 M3
a (al+l) =5 (a2+ 1)

2b1 (bl + 1) bz (bz + 1) b3 (b3 + 1)

Fa(@ +2, a+2 b +2, by +2 by +2; 20) (2 20)° + ... [; (2> Z0)

07.26.06.0015.01
g A

2F3(a1, o, bl, bz, b3, Z) oC 2F3(a1, o, blv bz, b3, Zo) + 2F3(a1 + 1, a + 1, bl + 1, b2 + 1, b3 + 1, Zo) (Z— Zo) +

1 by g
a; (ag + 1) ap (ap + 1)

2b1 (bl + 1) bz (bz + 1) b3 (b3 + 1)

F3@+2, 3+ 2; by + 2, by + 2, by + 2 29) (2— 20)* + O((2— 20)°)

07.26.06.0016.01

e (A @k
2Fs(@u, ap; by, by, b3} 2) = Z — L Fs(k+ay, k+ay; k+ by, k+ by, k+bg; 79) (- Zp)

ko k! ((by)y (), (bg),)
07.26.06.0017.01

ag, Al
. . 2x0x0 1 2100
2Fs(a1, ap; by, by, b3 2) = stoxo(

by, by, by 2 Z_ZO)

07.26.06.0018.01
2F3(aq, ag; by, by, b3; 2) o< JF3(ay, ay; by, by, bs; z9) (1+ Oz - 2))

Expansionsat z==0

For the function itself

General case

07.26.06.0001.02
a; ay ap 1+ ap) a 1+ a)

Z+
bl b2 b3 2 bl (1 + bl) b2 (1 + bz) b3 (l + b3)

2F3(aq, ap; by, by, bg; 2) o 1+ Z+../,(z-0)

07.26.06.0019.01
a; a a(l+a)a(l+ay)

Z+
b]_ b2 b3 2 bl (l + bl) b2 (1 + b2) b3 (l + b3)

2F3(aq, ap; by, by, b3y 2) oc 1+

o)

07.26.06.0002.01
© (A (@) &

SF3(aq, @y by, by, b3 2) 22 Y —— —
koo (D) (B2), (b3), k!

07.26.06.0003.02
oF3(aq, ap; by, by, bs; 2) o« 1+ O(2)
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07.26.06.0020.01
2F3(aq, a; by, by, b3y 2) = Foo(z, @y, @y, by, by, bg) /;

N (ayy (@ 2
Fa(z @y, @, by, by, ba) = > ———————— = ;Fy(ay, ay; by, by, bs; 2)—
oo (b (by)y (b3), K!

(F(n+ay + 1) T(N+ay + 1) T(by) [(by) T(bg) 21 ) / (TN + 2) (@) T (@) TN+ by + 1 T(N+ b, + 1) [(n + bz + 1))

3F4(1,n+al+1,n+a2+1;n+2,n+b1+l,n+b2+1,n+b3+1;z)]/\neN]

Summed form of the truncated series expansion.

Expansionsat z == oo for polynomial cases

07.26.06.0004.01
(@)y (-2)"

1
oF3(—n, ay; by, by, bs; 2) == — 4F1(—n, -n-by+1, -n-by+1, -n-by+1;,-n—a,+1; —) /ineN*

I_Ikzl(bk)n z
Asymptotic series expansions

Expansionsfor |Arg(2)| <«

07.26.06.0005.01

['(by) I'(by) I'(bs) T 1 ]
2Fs(ay, ag; by, by, b3} 2) 0 ———— 2“2 |1+ Ol — ||/
2V Tay) I'@p) vz

1 1
X==E[a1+az—b1—b2—b3+E)/\lal’g(zﬂ<7T/\(|Z|—>0°)

Thegeneral formulas
07.26.06.0006.01

ajp, ay,

3
2F3(@1, ap; by, by, b3} 2) o« nr<bj)ﬂ'§( by, by, bs:

j=1

{z, &, 00}] /3 (12 = o)

07.26.06.0007.01
3 (powen)( &1, A2;
F3(ayg, ay; bl, b2, b3; 2) « HF(b,)(ﬂ- [bl, bz, b3;

(trig)( a, ap;
_ F
j=1

) R i PR ) TR

Expansionsfor any zin exponential form

Case of simple poles
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07.26.06.0008.01
2F3(aq, ay; by, by, bs; 2) o
I'(by) T(by) T'(b) (@, — ay)

I'(by —ay) (b —ay) ['(bs —ay) ['(ay)

al(al—b1+l)(al—b2+l)(al—b3+1)
(-2™ (1 + +@@+D@;—-b+1)
y-a+1z

(@-b+2@-b+D@-b+2(@-by+D(@-bs+2) /2@ -a+D (@ -3+ Z)+..|+

I'(by) T(by) I'(bs) T'(ay — &)
['(by — ap) T(by — @) I'(bs — ap) I'(ay)
(@@+D@-b+D@-b+2(@—-by+D(@—b+2)(a—bs+ 1)(32—b3+2))/
['(by) T'(b2) T'(bs)
+———(

Q@-b+1(@-by+1)(@-bz+1)
+

(-2 [l +
(ap-ay+1)z

1 1
_23 (a1+a2—b1—b2—b3+z)

(Z(az—a1+1)(a2—a1+2)22)+...]

2Vn T(ay) T(ay)
e—x‘(%ﬂ(a1+a2—b1—b2—b3+%)+2 \/—_z) [1 " d_l " d_2 " ] i e»’(%n(a1+a2—b1—b2—b3+%)+2 \/—_z) (1 B dl + d_2 + ]] /;
Vv_z 2 vz 2

1
(|z|ﬂo)/\d1== Ei(12a§+8(a2—b1—b2—b3—1)a1+12a§—4b§—4b§—4b§+8b1+8b1b2+8b2+

1
8b1b3+8b2b3+8b3—832(b1+b2+b3+1)—3)/\d2:: 53(1443;_1+64(3az—3bl—3b2—3b3—7)ai+

8(4485-8(5by +5by +5by+9) @ —4bZ — 4b5 — 4b5 + 72b, + 40b, by + 72by + 8y (5b, + 5y +9) + 43) a2 +
16(128) - 4(5b; + 5b, + 5bs + 9) @3 + (403 + 8(3b, + 3bs + 5) by + 4b3 + 403 + 40bz + 8b, (3bz +5) + 25) &, +
4b3 +4b5+4b3— 4b% - 4b, b2 — 4b% - 25b, — 402 b; — 40b, by — 25b; — 4b? (b, + by + 1) -
by (402 +8(3b3 +5) by + 403 + 40bs + 25) - 1) & + 14483 + 16 b} + 16 b + 16 b% - 64 b7 —
64b, b3 — 6403 — 64b; b3 — 64b, b3 — 6403 + 56 b2 + 96 b2 b3 + 64 by b3 + 56 b3 + 96 b2 b3 + 96 b3 b3 +
64by b3 + 64b, by b3 + 64b, b3 + 5603 + 16 b, — 6407 b, + 6402 b, + 400 b, b, + 16b, — 64b% by —
64b3 by + 64 b2 by + 64 by b2 by + 64 b2 by + 400 by by + 64 b2 b, bs + 640 by b, bg + 400 b, bs + 16 bs —
6485 (3by +3by +3by+7) 883 (4bF — 8(5b, + 5bs +9) by +4b3 + 403 — 72b; ~ 8b, (5by +9) - 43) +
16, (403 — 4 (by + by + 1) b2 — (4b2 + 8(3bs + 5) by + 402 + 40 bz + 25) by +
4D} +4b3 - 403 - 25b; — 4b3 (bs + 1) — b, (403 + 40bs + 25) - 1) - 15)
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07.26.06.0009.01

I'(by) I'(by) I'(b3)
oF3(a, ap; by, by, b3} 29 ¢ ———————— (—-2)¥

27 T(ay) [(ap)
['(by) I'(bp) T'(bs) I'(a, — &)
I'(@) I'(by —ay) I'(by —ay) I'(by — &)
['(by) I'(bp) T'(bs) I'(ay — ay)
['(ay) I'(by — ay) I'(by — ) I'(by — ay)
1 1 1 3
(|Z| —>00)/\X:: E(al+a2—b1—b2—b3+ 5)/\(:0::1/\01::2[5—&4- Z(3A2+Bg—2)(A2—83)— E)/\
G 1
Cy = > + I (-16(2A,-3)(B-R)+32R+4(-8AZ+11A +8RA+ B3 —2) (A, - By) - 3)/\

. > k ) > k
es(n)(+2\/—_z) Z(_l)k 2_k e (_2)75 n e—s (n)(+2\/:) Z[k 2_k Ce (—Z)ig

k=0 k=0

1
(—Z)_a1 4F1(a1, a; — bl + 1, a — b2 + 1, a; — b3 + l, a —ay + 1, —) +
4

1
(-97% 4F1(32, ap-b+la-b+1,a-by+1 —-ay+ap+1; —) J&
z

1
= (k=2 =3 k=2~ 2by - (k=2 )0~ 2B, = D (k=2 = 2bs ~ 1) G5 -

(4k-21°-64x+By) (k—1)°+2(24 )2 +12Bs y + 4B+ By~ 1) (k- 1)~ 32 y* ~24B3 x>~ 4B -8R -
4(4B+ Bg—1)X+2B3—1)ck,2+(5(k—1)2+2(—10X+A2—3B3+3)(k—1)+2c1)ck,1)/\
A2::a1+a2/\B3::b1+b2+b3/\a::alaz/\B::b1b2+b3b2+blb3/\R::b1b2b3/\al—a2$Z

07.26.06.0010.01
2F3(8q, ag; by, by, bs; —2)

F(by) Tb) T(by) F(a) (@ - ay) ) 1 F(a) (@ - a) ) 1
zo(1+0())s z+(1+d:))

I'(a1) I'(ap) ['(by —a1) ['(b; —ay) ['(b3 —ay) z ['(by —ap) ['(b; — &) ['(b3 — &) z
72X 1
2 [cos(n)(+2\/—z)(1+0(—))+ (2(3a; + 3@ +by +by+by—2) (4 y - 1) +
T z 16V -z
1
16 (by by + by by + by by —a; 8,) — 3) Sin(ﬂ')(-l— 2V -z ) [1+ O(—))]] /;
4

1 1
X == E(a1+a2—bl—b2—b3+ E]/\aliaz/\(lzlﬁoo)

Case of double poles

]+
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07.26.06.0011.01
2F3(@g, n+ay; by, by, bz; 2) o

['(by) ['(by) I'(bs) . i (@)n (@ = by + Dy (@1 = P2 + Dy (@1 =3 + 1), )
(-
F(n+ay) I'(by—ay) I'(by—ay) I'(bz — &) o K!'(k+n)!

Wk+D+yk+n+1) —yk+n+a)—yb, —a;—n—K —yb—a; —n—K -yl —a; —n—k)z ¥+
['(by) ['(by) T'(bs) ) o A .
1 2 3 (—Z)X [et(nx+2\/:)2(_l~)k2kck(_z);_"_e—[(n)ﬁZE)zikzkck(_z); +
2vV7x T@) T(n+ay) o 4
['(by) ['(by) T'(bs)
n! r(al) l—‘(bl —a — n) r(bz —a — n) F(b3 -y - n)

Z"(-27™ log(-2)

1
4F1(n+al,n+a1—b1+1,n+a1—b2+l,n+al—b3+l;n+1; —) +
z

FbyTb) by 3
— (Y /i
I'(n+ a]_) k=0 F(—k— a + bl) F(—k— a; + b2) F(—k— a + b3) k!

(|Z|—>oo)/\n€N/\X==%(n+zal—b1—b2—b3+;]/\00:1/\

1 3
c1=:2(B—Fl+Z(3A2+BS—2)(A2—B3)—E)/\

(@) T(n-k)z*

¢ 1
Cp = El+1—6(—16(2A2—3)(B—H)+32R+4(—8A§+11A2+8?l+B3—2)(A2—Bg)—3)A

1
e = ﬂ((k—2X—3)(k—2X—2b1—1)(k—2)(—2b2—l)(k—2X—2b3—1)ck,3—

(4k-2°-6@4x+By)(k-1)°+2(24x? +12Bs y + 4B+ By~ 1) (k- 1)~ 32 y* —24B3 x>~ 4B -8R -
4(4B + Bg—1))(+?_B3—1)ck_2+(5(k—1)2+2(—10X+A2—383+3)(k—1)+2cl)ck_1)/\
AZ::n+2al/\B3::b1+b2+b3/\H::al(n+a1)/\B::b1b2+b3b2+b1b3/\R::blb2b3

Expansionsfor any zin trigonometric form

Case of double poles

07.26.06.0012.01
I'(by) T'(by) T'(bg)
2F3(ay, ag; by, by, bs; 2 0 ——— (-2)¥
V7 T(ay)?

(cos(n)(+2\/—_z) (1+o(}))+

z 16V -z
I'(by) I'(by) T'(bs)

+
I'(ay) I'(by —ay) I'(by —ay) I'(by — &)

sinfmx +2V -7 | (1+ o(i))

z

1 1
(2™ ['09(—2) (1 + O(;)) = by —ag) + (o —ay) + (s —ay) +¥(as) +2y) (1 + O(;)]] /i
1 1
(2 - 00)/\X== E(zal_bl_bz_b3+ 5)

Residue representations

(2(6a+ by +by + by —2) (4 x — 1) + 16(—aZ + by by + by by + by by) - 3)
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07.26.06.0013.01

2F3(ay, a5 by, by, bs; 2) ==

MiaTbo & ((EaT@c-9 _
—— || (=27°|T©®|(=])
[Tea T(@0 =0 [T T —9)
Limit representations

07.26.09.0001.01

z
2F3(aq, ay; by, by, b3; 2 == lim lim 4F3(a1, ay, , b; by, by, bs; —)
booo & ab

co a0
07.26.09.0002.01
V4
JFs(@y, ay; by, by, by; 2 = lim st(al, 89, & by, by, by —)
a—oo a

07.26.09.0003.01
2Fa(@y, ay; by, by, b3; 2) == L'_m 2Fa(@y, ay; by, by, b3, p; p2)

Continued fraction representations
07.26.10.0001.01

2F3(ay, @g; by, by, b3 2 =1+ (ag @, 2/ (by b, bs))/

_ Z(2+ay) (2+ay)
zA+a) (1+ay) / . z(1l+a)(1+ay) 3(2+by) (2+by) (2+b3)
+ - + +
2(1+by) (L+by) (1+by) 2(1+by)(1+by) (1+by) 1 zZ2+a)(2+ap)
+

+ ...
3(2+ bl) (2+ bz) (2+ b3)

07.26.10.0002.01

yaz
2Fs(@q, a; by, by, by 2) =1+ —
bl b2 b3 1+ Kk _ (k+ay) (k+ap) z , (k+ay) (k+ay) Z
(k+1) (ktby) (k+by) (k+b3) " (k+1) (k+by) (k+by) (k+bs) 1

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

07.26.13.0002.01
23\/\/(4)(2) +(bl+b2+b3+3)22\/\/(3)(2) +(b1+blb2+b2+b1 b3+b2b3+b3+1—2)2\/\/,(z)+
(bybybs— (g +a; + 1) W(2) — & @y W(2) == 0 /; W(2) = C; 5F3(ay, ap; by, by, by 2) +

l1-a,1-a 1-a;,1-a 1-a4,1-a
2.2, 1 2 2,2 1y 2 2,2 11 2
CZ(GZ"‘(Z 0,1—b1,1—b2,1—b3)+62"‘(2 0,1—b2,1—b1,1—b3)+62~4(z 0,1—b3,1—b1,1—b2)) ’
l1-a,1-a l1-a,1-a l1-a,1-a
3,2 _ 1y 2 3,2, _ 1y 2 3,2 _ 1y 2
%(GZ*“( ’ 0,1-b1,1-b2,1-b3]+62*4( ’ 0,1—b1,1—b3,1—b2]+62’4( ’ 0,1—b2,1—b3,1—b1))+
l-a;,1-a
4,2 1 2
Ca GZ"‘(Z 0,1-by, 1—by, 1— bg)
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07.26.13.0003.01
l1-a,1-a )
0,1-by, 1-by 1-bg) ™"

1-a,1-a 1-a,1-a 1-a,1-a
22 1 2 2,2 1y 2 3,2_ 1y 2
GZ"‘(Z‘ o,1—bz,1—bl,1—b3)+62v4(Z 0,1—b3,1—b1,1—b2)' 62’4( z 0,1—b1,1—b2,1—b3)+

l1-a;,1-a l1-a;,1-a l1-a;,1-a
0,1-by, 1 bs, 1 b2) * Ggi‘z‘['z 0,1-by, 1 bs, 1 bl)’ Ggﬁ(z‘ 0,1-by, L by, 1 b3)) =
(—2)™P17P27Ps 70102 bs73 (_ (— 2)2*Bs (cs(r (g — Ibg)) Sin(r (g — b)) + eSC(r (by — bp)) sinGr (by — bg)) 24 +
(—2°*% (csc?(m (by — b)) + e ( (b, — bg))) Sin(r (by — b)) Sin(rr (b, — b)) 22 —
(=2)P°2 (csc?(r (by — bg)) + csC( (b, — b)) sinr (by — by)) sinGr (b, — b)) 2 -
2<(_Z)b2+b3 214 (—2)P0s 22 4 (_z)Prtbe 533))
IFag-b+DT(@-b;+)I(a;—b,+DT(@—-by+HT(a; —bs+ D@ —bs+1)

WZ(ZIE?)(al: ay; by, by, bs; 2 + Gﬁjﬁ(z

32
62’4(—2

07.26.13.0004.01
ZWY@ + (b + b+ b3 + 3 2w (2 +
(by+byby+by+bybg+bybs+bs+1-2)zwW' @+ (biboby—-(a;+a+D)2W (@ —a;a, W2 =0/
W(2) == C; oF3(ayg, @p; by, by, b3, 2) + ;221 ,F5(@; — by + 1, @ — by +1;2-by, 1—b; + by, 1—by +bs; 2 +
C3 22 ,F(a = +1,a-by+1;2—by, by —by+1, 1-b,+ b3 2) +
Ca 2 Fg@y —bg+ 1, 8y~ by+ 12 bg, by~ by + L, by~ by + 1,2 \
bi¢Z \by¢ZAbs¢eZ \by-b,¢z \by-by¢z \b,-bse¢Z
07.26.13.0005.01
W,(oF3(ay, ay; by, by, b3y 2), 2701 ,F3(8y —by + 1, @y — by +1; 2—by, —by + by +1, —by + b3 + 1; 2),
272 )Fg@ —by+ 1, @~ by +1;2-by, by — by + 1, —by + by + 1; 2),
2% ,Fga — by + 1,8~ by +1;2-bg, by b3+ 1, by — by + 1, 2)) =

70172270373 gin(r by ) sin(r (by — by)) sin( by) singr (by — bg)) sin(r (b, — bg)) sin(r by)

78

07.26.13.0001.01
ZWA@) + (by + by + b3 +3) ZW(2) +
(by+byby+by+bybs+bybs+bs+1-20zwW' (@ +(biboby—-(a;+a+D)2W (@ —-a;a, W2 =0/
W(2) == C; oF3(ay, ap; by, by, b3 2) + o 22 P 5Fg(a; — by +1, @y — by + 12— by, —by +by+1, —by + by + 1, 2) +
C3Z 2 ,Fg(a - b+ 1, @ay—bp,+1;2-by, by b, +1, =b, + by + 1; 2) +
Ca 2% Fg(a — by + 1,8 —by+ 12— by, by —bg+ 1, by~ by + 1,2) /\
bi¢Z \beZAbseZ \bi-b,¢Z \bi-by¢Z \b,~bs ¢ Z
07.26.13.0006.01
W,(2F3(@r, 8; by, by, bg; 2), 271 oFs(ay —by +1, @ — by + 1, 2= by, by + by + 1, —by + by + 1; 2),
2% ,Fy@—by+1, 8 —by+ 1, 2=Dby, by —by + 1, —b, + by + 1; 2),
27 JFg(a; —by+ 1,8 — b3 +1;2-bg, by —by+1, by — b3 + 1, 2)) =
~(by = 1) (b = 1) (bs — 1) (by — by) (by — b) (b — bg) P77

Transformations

Products, sums, and powers of the direct function
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Products of the direct function

07.26.16.0001.01

2Fa(@y, ay; by, by, bs; €2) sF3(ay, ao; B1, B2, B d2) == ZCka /s

k=0
d* (@p)y (@) c
C = 37er(—1<, 1-Kk=pB1,1-Kk=PBo, 1-k=B3, 8, a; 1-k—ay, 1-K—ay, by, by, bs; —)\/
k!Hj=1(ﬁi)k d
¢ (ap)y (@) d
G = 3—6F5 -k, 1-k—-by,1-k—bp, 1—k—-bg, ay, a5; 1-k-a;, 1-k-ay, 81, B2, B3, —
k!Hj=1(bJ)k ¢

07.26.16.0002.01
© K (@)m@)m (@Dm (@) C" gkem
oF3(ay, ap; by, by, bs; c2) 5F3(ay, ay; Br, Bo, B3; d2) == Z » ;
om0 (IT5.q (by),, m!) T4 (By),._,, (k= m)!

07.26.16.0003.01

FOSZ;Z( :al, az; aq, (}’2;

Fs(aq, as; by, by, bs; c2) sF3(aq, ay; Be, Bo, B, d2) == Fy2! cz,dz]
2F3(ay, ap; by, by, b3; €2) oF3(ey, az; B, B2, B3 033\ -1y, by, bs: By, B B

Identities

Recurrence identities

Consecutive neighbors
07.26.17.0001.01
2F3(a, ay, bl, b2, b3, Z) = (Bl + Cl Z) 2F3(a+ 1, o, blv bz, b3, Z) +
(B + Cy2) oF3(a+ 2, ap; by, by, b3; 2) + Bz oFa(@+ 3, @y; by, by, bs; 2) + By oFs(@+ 4, ap; by, by, by 2) /;
Bl == ((a+ l)(4a2 + lla—(3a+4) (bl + b2 + b3)+2(b1 bz + b3 b2 + bl b3)+8)— bl b2 b3)/

a—az+l
a-by+D@-b+D(@a-bg+1 Ci=-
(@-bi+D@-b+D@-ba+1) [\Cy= -

B,==—((@a+1)(6a%+21a+b; by +by by +by by — (3a+5) (by + by +bg) +19)) /(a-by + 1) (a— b, + 1)(a—b3+1))/\
a+1
C,== A
(a—b1+1) (a—b2+ 1)(a—b3+l)
@+ @+2da-b;—by—b3+9)

B = /\Bs=

(a—bl+ 1) (a—b2+1)(a—b3+1)

(@a+1(a+2)(a+3)
(@a-bi+@-by+(@-bg+1)
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07.26.17.0002.01
2F3(a, a; by, by, bs; 2) == By sF3(a— 1, ay; by, by, bs; 2) + (B, + Cy2) ;F3(@— 2, ay; by, by, by; 2) +
by +b,+bs-4a+7 /\

(Bs +C32)oF3(@~-3, ay; by, by, b3; 2) + By oF3(@—4, ay; by, by, b3;2) /, By = -

== #((33—7)(bl+b2+b3)—6a2+27a—b1b2—blb3—b2b3—31)/\C2 == 71 /\
@-1@-2 a-1@-2
1

DT (@-3)(4a>—2L1a+ (8~ 3a) (b + by +bg) +2(by by + by by + by by) + 28) — by by by) /\

(@a-b;-3)(@a-b,-3)(@a-b3-3)

c a—a+3 /\B
T a-n@-2@-3’' " " @-1(@-2)@-3)

07.26.17.0003.01
2F3(a1, o, b, b2, b3, Z) = Bl 2F3(a1, ay, b+ 1, b2, b3, Z) + (Bz + C2 Z) 2F3(a1, ay, b+ 2, b2, bg, Z) +

(B3 + C32) 5F3(ay, ap; b+ 3, by, bs; 2+ Cy z5F3(ay, @, b+ 4, by, bs; 2) /;

3b—b2—b3+5 (b+2)(2b2+2b3—3b—7)—b2b3 1
Bp=——— A\B,= /\ == /\
b b(b+1) bb+1)
(b-by+3)(b—b3+3) y+a,—-2b-5 (b-a;+3)(b-ay +3)
BSZZ /\ 3::4/\(:4::
bb+1) bb+1(b+2) bb+1)b+2)(b+3

07.26.17.0004.01

B+ Ciz
2F3(aq, a; b, by, bs; 2) = f oFs(@g, ap; b—1, by, bs; 2 +

Bz+C22

Bs By
2F3(a1, ay, b- 2, b2, b3, 2) + 7 2F3(a1, ay, b- 3, b2, b3; 2) + ; 2F3(a]_, Ao, b- 4, bz, b3; Z) /,

(b-1)(b-2)(b-by—1)(b—bs—1) /\ (b-1)(2b-a; —a, - 3) /\

Y bma-)b-a-1) " b-a-Db-a-1
(b-1)(b-2)((Bb-2b,—2b;-5)(b—-2) + b, by) (b-1)(b-2
2= (b-a,-1)(b-ap—1) Cz::_(b—al—l)(b—az—l)/\
b-Db-2)(b-3) (b, +bz—3b+7) b-Db-2)(b-3)(b-4)
7 (b—a-1)(b-ay—1) Nes= (b—a,-1)(b—a,— 1)

Functional identities

Relations between contiguous functions

07.26.17.0005.01
szg(a, b+ 1, bl! b2, b3, Z) — azF3(a+ 1, b, bla b2, bg, Z) + (a— b) 2F3(a, b, b11 b2, b3, Z) =0

07.26.17.0006.01
CoFs(a, ay; ¢, by, bg; 2) —asFs(@a+ 1, @y ¢+ 1, by, bs; 2 +(@—0),F3(@ ap; ¢+ 1,105, b3, =0

07.26.17.0007.01
(c—d),F3(ag, a;¢c+1,d+1, bs; 2 +d,yF3(ag, ay; ¢+ 1, d, bs; 2 —c,oF3(ag, ap; ¢, d+ 1, bs; 2=0

07.26.17.0008.01
(a—b)c,yF3(a, b;c, by, bs; 2 —a(c—b)sF3@a+1, b;c+1, by, bs; 2+ (c—a)b,Fz(@ b+1;¢c+1, by, bs;2==0

07.26.17.0009.01
a(c—-d)sF3@+1,a;c+1,d+1,bs;2-d(c—a),F3(@ ax;c+1,d,bs; 2+ (d-a)cFi(a, a;¢c,d+1, bs; 2==0
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07.26.17.0010.01
3
[l_[bk] (2F3(a, Ao, b]_, b2, bg, Z) — 2F3(a+ l, ay, bl, bz, b3, Z)) + ay 22F3(a+ 1, a + 1, bl + l, b2 + l, b3 + l, Z) =0
k=1
07.26.17.0011.01

by, byc(c+1) (Fs(a, ay; C, by, bs; 2) — oF3(ay, @y C+ 1, by, sy 2)) —ay @ ZoFs(@g + L ax +1,c+2, b+ 1, b3+ 1,2 =0

07.26.17.0012.01

3
(b-—a)zoFz(@a+1,b+1;by+1,b,+1, bg+1;, 2+ [nbk] (bF3(a, b+ 1; by, by, bs; 2 —5F3(@+ 1, b; by, by, bs; 2)==0
k=1

07.26.17.0013.01
(c—a)zoF3a+l,ay+1,c+2,by+1, bz +1;,29a +
(c+ 1) c(aFs(a a; ¢ by, bs;2) - oFs(@+ 1, ap; ¢+ 1, by, bs; 2)) by b3 =0
07.26.17.0014.01
az,F3a+1,b+1c+1, b+1, by+1, 2+
(coF3(a b;c, by, bs;2)—asFz(@+1, b+1;,¢c+1, by, bs; 2 - (c—a),F3(@, b+ 1;¢c+1, by, bs; 2) by by ==0

07.26.17.0015.01
de(@a-c)(b-o0

JF3(@a+1,b+1c+1,d+1l,e+1,7—- —,F(a, b;c+1,d, € 2 -
abd-c)(e-0
ce(a-dy(b-d) cd@a-e(b-e
— R bcd+l, 62— — k3@, b;c,d,e+1;,2==0
ab(c-d)(e-d) ab(c-e(d-e

Relations of special kind

07.26.17.0016.01
2F3(ay, ap; —C, €+ 1, bg; 2 + ,F3(ay, @; €, 1-¢, bg; 2) == 2,F3(ay, a;¢+1,1-¢, bs; 2

07.26.17.0017.01
2Fs(a, ag; —a, a+ 1, bg; 2 - 2,F3(a, @, 1-a,a+ 1, bg; 2) = —1Fy(a; 1-a, bs; 2)

07.26.17.0018.01
2F3(-a, @, 1-a, by, bg; 2) +,F3(a, ap; a+ 1, by, b3y 2 == 23F4(a, —a, a;a+1,1-a, by, bs; 2)

07.26.17.0019.01
2F3(—a, a+ 1, bl, b2, b3, Z) +2F3(a, 1- a, b]_, b2, b3, Z) = 22F3(a, —a, b]_, bz, b3, Z)

Division on even and odd partsand generalization

07.26.17.0020.01
1
2F3(@1, a; by, 1y, b3 2 = A"+ A" (2) /; A"(2) = E(zFe,(al. ap; by, 0, b3} 2) + 2F3(a1, &; by, by, bs; —2)) /\
1
A (9= E(ZFS(alx ag; by, by, bs; 2) — oF3(ay, @; by, by, bs; —2)

07.26.17.0021.01
oF3(@y, a; by, by, b3 ) =A"(9 + A" (2) /;

a a a1+l a2+l 1 bl b2 b3 b1+l b2+l b3+1 22
TC SN - el Rl
2 2 2 2 2 2 2 2 2 2 2 16

Zaj ap al+l a2+1 a1+2 a2+2 3 b1+l b2+l b3+1 b1+2 b2+2 b3+2 22
TN 2 2 2 T2 2 2 2 2 2 2 e
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07.26.17.0022.01
2F3(aq, ay; by, by, bs; 2) ==

-1 2 (&), (@)k k+a, k+n+a; -1 k+a, K+n+a,—1 k+1 k+n k+b;
——2na1Fan 1, s e , Ve ; Ve , ,
oo KT, (by), n n n n n n n

K+n+b; -1 k+h, k+n+b,—-1 k+bs k+n+bz-1
, ) . ‘n2n g
n n n n n

Differentiation

Low-order differentiation

With respect to a;

07.26.20.0001.01

©_ (), (@) Yk +ap) &
S FYLO0000 0y by by by 2= ) — (e oFa(ay, i by, by, by 2
o (b (b2) (bg), K!

07.26.20.0002.01

Zay
1,01,{000},0 } ) 2%1x2
o F{HOO009 g, ay: by, by, bg; 2) = ——— F2: 32

( a+1l,a+1;1 1, a; )
z
1 by by

2,bp+1,by+1,b3+1;; 8 +1; %

With respect to a,

07.26.20.0003.01
> () (@) Yk +ap) Z

ay; by, by, bs; 2) = —¥(ay) oF3(ay, ay; by, by, bs; 2)
k=0 (bl)k (b2)k (b3)k k!

0,1},{0,0,0},0
LFLOHO009g,

07.26.20.0004.01

zay a+1,a+1 11 a;
[£((0.1(00,01,0) . C) = |:2x1x2( z z)
2 F3 (ay, a; by, by, bs; 2) 2012 41, by +1 by + LA+l 7

by b, bs

With respect to by

07.26.20.0005.01

&, (@) (@) Yk +by) 2¢

2 FgO’OMLO’O)'O)( &y, 8g; by, by, b; 2) == Y(by) sF3(ay, ay; by, by, bs; 2) - Z
o (b (bo)y (b3), K!

07.26.20.0006.01

& g+l a+111, by
F((001,(00},0 b by ba 7)o — 22 2><1><2( 1+1,8+1 11 by )
2"s (24, @3 by, by, bs; 2) b% by bs 0N 2, b +1, b+ 1, by + 15 by + 1 nz

With respect to b,

07.26.20.0007.01
© (ay)y (@) Yk + by) 2
2 FYOO0L99 ay, ay: by, by, bg; 2) == Y(l0p) oFa(@y, @; by, by, by 2 - )
o (b (bp)y (ba), K!

07.26.20.0008.01

, 1001010 Z8 & 2><1><2( ar+1a+1 1,1, by, )
3 e

0 . .
, )( ay, dy; bll b2‘ b3v Z) == 4x0x1 7z
b2 b, by

2,b;+1,by+1,b3+1;b,+1;
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With respect to bz

07.26.20.0009.01
. (8g)y () Yk + bg) 2
2 FgO'OMO’O’l)'O)(aL ay; by, by, bs; 2) == Y(b3) sF3(ay, ; by, by, bs; 2) —Z
o (b (bo)y (b3), K!

07.26.20.0010.01
zay & a+1,a+1;1; 1, by
FU00LOONO 5. b, by, by Z) == — ——— 2xlx2[ z z)
2F3 (8, a; by, by, b3; 2) 2 by by 401 2 by 41, by+1, by + 1 by + L

With respect to element of parameters||| With respect to element of parameters

07.26.20.0011.01

d-F3(a, ay; a+1, by, bs; 2) Hz
= sFs@a+l,a+lax+La+2,a+2,b+1,b3+1,2
da b, b (a+ 1)2
07.26.20.0012.01
0sF3(@+1, ay; a, by, by 2 az
= - 1F2(a2 + 1, b2 + 1, b3 + 1, Z)
da b, bs a?

With respect to z

07.26.20.0013.01
0,F3(aq, ag; by, by, bs; 2) a
= SFs@+1,a+1bi+1,by+1,bs+1 2

07 by b, bs
07.26.20.0014.01
622F3(a1, ao, bl! b2, bg, 2) a (g + 1) a (ap + 1
== 2F3(a1+2, a2+2; b1+2, b2+2, b3+2; Z)
lila by (by + 1) (b2 + 1) bg (b3 + 1)

Symbolic differentiation

With respect to a;

07.26.20.0015.02
o (aZ)k 6” (al)k
2 F§"0000ay, ay; by, by, bg; 2 == —Z/;neN
o (b (B (ba), k! day

With respect to a,

07.26.20.0016.02

kad (a1) "(a)
8; by, by, by 2 =)’ - “X/neN

F(01,(0.001.0
23 (&, -
o (b (B2) (ba), k! 94,

With respect to by

07.26.20.0017.02
@@y "o
2y (@) (@) (by)
2 F:(;{O,O},(n,O,O),O)( a, ap; by, by, b; 2) == Z :]k Z/ineN
£ (by), (ba) k! ob]

With respect to b,
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07.26.20.0018.02
@c@n " o
2y (@) (@) (by),
2 Fgo,O},(o,n,O),O)( ay, a; by, by, bs; 2) == Z Zk v /ineN
=0 (by)y (by), k! ab;

With respect to bz

07.26.20.0019.02

oL
e @@ (b

5 FgO,O},(O,O,n),O)( ai, a; b1, bz, b3; 2) = E nk Zk fnen
oo (b (b)) k! by

With respect to element of parameters||| With respect to element of parameters

07.26.20.0030.02
" F3@ aya+1, by by (-1)"nlza,

Py @r ™00 moFmz@+1, ...,a+l, aa+1a+2, ...,a+2,b,+1,b3+1;,2/;neN
a+1 2 D3

07.26.20.0031.02
(')"2F3(a+ 1, a, 4, b2, b3; 2)

oa"

-D"n! za, (- 1n!
"l aiFa(ay; by, bs; 2) + bbe 1Fo@+ 1 b +1,b3+1,2 |+ o 1Fa(ag; by, b3 20 s neN
a 2 D3

With respect to z
07.26.20.0020.02

2
" F3(ay, ag; by, by, bg; 2 Tli=1 (a),
== SF3(n+ag, n+ay;n+by, n+by,n+bg;2/;neN

3
oz Hj:l(bi)n
07.26.20.0021.02
0" oF3(ay, ag; by, by, bs; 2) 3

Py = Z‘”gf(bj)sﬁ(l, @y, a;1-n, by, by, bs; 2 /;neN

07.26.20.0022.02
" (Z¥ ;F3(ay, ag; by, by, bs; 2)

a7

= (—1)n (—a/)n ol 3F4(a/+ 1, ap, ay, 1-n+a, bl: b2, b3: 2/;neN

07.26.20.0023.02
" (2471 5F4(a, ay; by, by, bs; 2)

a7

= (@), 2 Fs@+n, ay by, by, bg;2) /;neN

07.26.20.0024.02
6“(20‘1 2F3(a1, ay, C, b2, bg, Z))

07

= (C— M), 2" yF3(ay, a; c—n, by, bg; 2 /;neN

07.26.20.0025.02
6"(2" 2F3(—n, a; % b,, bs; z))

1
Py = n!3F4(—n,n+1, ay, 5,1, by, bs; 2]/;neN
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07.26.20.0026.02
0" (Z¥ ;F3(—n, ay; by, by, bs; 2)

9z

=(D"(—@) " 3F4(-n, @+ 1 a; 1-n+a, by, by, bg; 2/, neN

07.26.20.0027.02
0" (2" oF5(~ 3, 5 by, by, by; 27)

-5

= ()" (@) 2"

0z

n 1-n a+1 a+2 a+m a-n+1 a-n+2 a—-n+m
m+2Fm+3[—_: , , ) e ; , Ve , by, by, b3§2m)/;mEN+/\n€N
2 2 m m m m m m
07.26.20.0028.02
d"(e7% 3F3(=n, ay; by, by, bs; 2)) noo(—n) 2
= (—1)n€_zza—3':3(—n, k—n, k+a2; k + bl, k+ b2, k + b3, Z) /, neN
07" ko kI, (b)),

Fractional integro-differentiation

With respect to z

07.26.20.0029.01

0" ;F3(ay, ap; by, by, bs; 2) 3 s
re e L T2 s = Zﬁal—[r‘(bj)ng‘l(l, a.]_, az; 1- , bl' b21 b3, Z)
0z i1

Integration

Indefinite integration

Involving only one direct function

07.26.21.0001.01
(b1 —D (b, -1 (b3-1)
sza(al, ap, by, by, bg; 2dz= oFs@ -1, a-1b-1,b-1b;-12
@-D@-1

Involving one direct function and elementary functions

Involving power function

07.26.21.0002.01

z
fza_l 2Fa(ag, @; by, by, b3 D dz= — 3F4(e, &y, @; a + 1, by, by, bs; 2)
a

Definite integration

For thedirect function itself

07.26.21.0003.01

I'(by) I'(by) T'(b) (@) I'(ag — @) I'(az — @) p

f t271 ,F3(ay, ag; by, by, bg; —t) dt =
0 I'(ay) I'(@) T'(by —a) (b, —a) (b — @)

0 < Re(a) < min|

1 1 2 3
Re(ay), Re(ay), PR R Zal - Zbk

=1 k=1
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Involving the direct function

07.26.21.0004.01

00 1
f t* 7% JF3(ay, ap; by, by, by —t)dt=c™* F(0)3F3[(¥, ay, a; by, by, bs; ——] /s Re(@) > 0ARe(c) > 0
0 C

Integral transforms

Laplace transforms

07.26.22.0001.01

1 1
Li[oFs(ay, @ by, by, bs; 0] (2 = sts(l, ay, &; by, by, bs; —;] /i Re(2) >0

Operations

Limit operation

07.26.25.0001.01
_ 2Fs(a, @ by, by, b3; 2) 2 .

b||m . =" (@)1 @)psr2F3(N+ar+ L, n+ @+ n+2, n+b,+ L, n+bs+1;2/;neN
1N I'(by)

07.26.25.0002.01
lim lim 5F3(ay, a; by, p, q; P2 == ,F (a1, a; by; 2)

g—o0 p—oo

07.26.25.0003.01
Fl)Lrpo 2F3(aq, ag; by, by, p; p2) = ,F2(ay, ay; by, by; 2)

Representations through more general functions

Through hypergeometric functions

Involving ,Fq

07.26.26.0001.01
2F3(ay, ag; by, by, bs; 2) == T(by) T(by) T'(b3) oF3(ay, ay; by, by, bs; 2)

Through Meijer G

Classical casesfor thedirect function itself

07.26.26.0002.01

. b, by by 2 I (b)) T (by) T (b3) Glz( ’ l-a,1-a )
a, 8; D1, D, D35 2) == ————————— (55| -2

2F3(aq, ay; by, by, by T @ T (a) 24 0,1-by,1-by, 1-bg
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