WOLFRAM

RESEARCH I'be single most comps

functions.wolfram.com

e e warified sore
& @G WRIFIed Sond

o H ! PR R — . R L
e of tnformarion abont mathematical fus

LTS,

WhittakerW

Wiow the onling version at Download the
® functions.weolfram.com @ PDF File

Notations

Traditional name

Whittaker hypergeometric function W

Traditional notation

W, .(2)

Mathematica StandardForm notation

Wi ttakerWv, u, z]

Primary definition
07.45.02.0001.01

12 1
W, (2=2"2¢"2 U(u—v+ > 2u+1, z)

Specific values

Specialized values

For fixed v, u
07.45.03.0001.01

W, ,(0)=0/; ! R !
Q) = /,—5< e(#)<£

07.45.03.0002.01

1
W, ,(0) = & /; IRe(u)| > >

For fixed u, z
07.45.03.0003.01
1
257}‘ z
W : @= e z2(e*(Z+2u+1)Ep (2 -1)

“H= 2u+1
07.45.03.0004.01

1
W @=ePZ"21 (-2, 2
THSH
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07.45.03.0005.01

1
W—p—l,u(z) =zz " e%? B 412
2

07.45.03.0006.01

1 z
W, @=zz"e:2
H

2

07.45.03.0007.01

1 z
ngw(z) =z " z+2u-1e2

2

07.45.03.0008.01

z 1
1 22 M NP (T(=2u) —T(=2 4, 2)
W @=D)"eR2 T (-n-2p Lif (-2) - ‘ ( ) /ineN
N g nQu+1) 24

n

07.45.03.0009.01
4 z z
W . (Z)= (K 1(—)—K 1(—)]
AP PP

07.45.03.0010.01

z

\/_
W, (2 = F: <(5)

07.45.03.0011.01
z z z
= (o)
Y e N AV V)

07.45.03.0012.01

n+1

zz N 2K=n-2u) (=Np (—N—2 ), z
(—) /ineN
2

W_EM(Z) = K—k+ﬂ+
2 Vr (=n=2u),,, ko (N=K!(L-2p) 2

07.45.03.0013.01
n+1

zz (1-n n (=DM (2K —Nn+2u) (—N)y_k
(5] ) nen
n n-K!'Kk-n+2w),,, 2 M\2

ng#(Z) =

2

T k=0

For fixed v, z
07.45.03.0014.01

W s@=272(Z+6-4nz+4Y’-14v+12)e ?
772

07.45.03.0015.01

W s@= 1 (z-2v+2)e 2
V=3

07.45.03.0016.01

z
W 1@=ez27
v,v—E

07.45.03.0017.01
W 1@= eP7'TR2v+1, 2
VV+ =
2
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07.45.03.0018.01

Z—v—l @72
W s@=——(2Z"3-e*z-2(v+1))T(2v+3,2)
e 2(v+1)

07.45.03.0019.01

v,y

W o 1@=ED"n2 ez L2 g ineN
2

07.45.03.0020.01

Wons 12 =27"VZ ¢ 3 Hy(VZ) ineN
3

4

07.45.03.0021.01

Wori 1) =2"Vz e Hn(‘/?) /ineN

4 4

07.45.03.0022.01
z
ezl ez IT2N+2v + 1, 2)

W 129 = hner
v n!(-2(n+v)), a7

07.45.03.0023.01
129 =

VNS
2

-p-gq-2v-1
—(2n+2V+1)Zn+V+1€Z/ZZn:Zn:Zn: CoTT fk-2n-2v-1 I'(-k+2n+q+2v+1,2/;neN
=0 ko0 gk Kiptin—-p-g!T(-k+gq+ 1) T'(-n—p-2v)

For fixed z and integer parameters

07.45.03.0024.01

m 2 M Zk
Whnmi(@=m!z2e 2 Z— /imeN
277 k!

07.45.03.0025.01

m

7 2‘1 m+22k 2
Wi mea (2) = 2””3+(m—z+2)(m+2)!2— e 2/ meN
272 m+ 2 o k!

07.45.03.0026.01
U

Wi ni(@=n!zz2e ZZ—/; neN
272 oo k!

07.45.03.0027.01
vz z
W 2= ——K —|/ineN
0,—n—1() n+1 2 /
2 Jid 2
07.45.03.0028.01
vz z
W 2=——K —1/ineN
0,—n—1() n+1 2 /
2 Vo 2
07.45.03.0029.01
72 7m
mezzz M (K-myy,Z

pr—p— Z " /imeNAneZAO<n=<=m
- L G m-n k=0 .

W m mi(2)=
2 2
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07.45.03.0030.01

oz (—n) Z
Wn e1@=(D)"(M+n-1)17"¢ 527/; neNAmeZAm+n>0
PR o kK+m-1!k!
07.45.03.0031.01
W ma@=m+1) 77 e
AT
il d (—=1)% Z™MP=d (k + m)! (-1yakem _ 1 1
ZZZ [EI(—Z)— —(Iog(—z)—Iog(——))+log(z))+
pogokeo PIKI(N=p-g-DIM+n-p!-k!|K+m-qg+1D! 2 z
—k-mg-2 Z -1 z
e’ Z —e’? Z ineNt AmeN
j=0 (q-k-m- 1)j+k+m—q+2 j=—k-m+g-1 (Q-k-m- 1)j+k+m—q+2
07.45.03.0032.01
Wa  w1(2 = (m-1) 2" ??
Py
n-mn-m 4 (=1)9 2™P-4 (k + m-2)! (=Dakem _ 1 1
ZZ (EI(—Z) - — (Iog(—z) - Iog(— —)) + Iog(z)) +
p:OQZOKZOp!k!(n—m—p—q)!(n—p—l)!(q—k)! (k+m-qg-1)! 2 z
g-k-m Zi -1 7
e’zz -e? Z ineZAn>1AmeZAl<msn
j=0 - k—m+ 1)j+k+m—q j=0—k—m+1 - k—m+ 1)j+k+m—q

07.45.03.0033.01
Mm=2)1z272  m2K_m+2), 2™
Wn m1(2 = /ineNt* AmeZ Am>n
2" (n-D!'2-my; e i k!

General characteristics

Domain and analyticity
W, ,(2) isan analytical function of v, u and zwhich is defined in C3.

07.45.04.0001.01
vepx2)—W, (21 (CRCRC)—C

Symmetries and periodicities

Mirror symmetry

07.45.04.0002.01
W55(2) =W, ,(2) /; 2¢& (=00, 0)

Periodicity
No periodicity
Poles and essential singularities

With respect to z
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For fixed v, u, the function W, ,(2) has an essential singular point at z = co. At the same time, the point z== ¢ is abranch
point.

07.45.04.0003.01
Sing,(W,,(2) = {0, co}}

With respect to u

For fixed v, z, the function W, ,(2) has only one singular point at 4 = co. Itisan essential singular point.

07.45.04.0004.01
Sing, (Wy,(2)) = {0, oo}

With respect tov
For fixed y, z, the function W, ,(2) has only one singular point at v = co. It isan essential singular point.
07.45.04.0005.01
Sing, (Wy,.(2) = {0, co}}
Branch points
With respect to z

For fixed v, u, the function W, ,(2) has two branch points: z==0, z== co. At the same time, the point z == ¢ is an essential
singularity.

07.45.04.0006.01
BPAW, . (2)) == {0, &}

07.45.04.0007.01
R(Wo (2, 0)=l0g /s u ¢ QV peZ

07.45.04.0008.01

‘RZ(MVE(Z), 0) =2q/;peZNq-1eN"Agcd2p+0q,2q =1
'q

07.45.04.0009.01
RAW,,.(2), &) =log /; v & Q

07.45.04.0010.01
‘RZ(WE’”(Z), &:) =q/,pesZNq-1eN" Aged(p, ) =1
q
With respect to u
The function W, ,(2) does not have branch points with respect to .

07.45.04.0011.01
BP(W,,.() = {}

With respect to v

The function W, ,(2) does not have branch points with respect to v.
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07.45.04.0012.01
BP, (W, (2) == {}

Branch cuts
With respect to z
For fixed v, u/;v—pu— % &N /\ v ¢ Z, the function W, ,(X) is a single-valued function on the z-plane cut aong the
interval (-0, 0), whereit is continuous from above.
07.45.04.0013.01
1
BC{Why(2) = (=00, O, =i} /57—t = &N Nvez

07.45.04.0014.01
limW, ,(x+ie)=W,,(X) /; x<0
-0

07.45.04.0015.01
2imM,,(X) ,
imW, ,(Xx—ie)=— —@?THW, ,(X) /3 X< 0
0 r(2u+1)r(—,1—v+ %)

With respect to u
The function W, ,(2) does not have branch cuts with respect to u.

07.45.04.0016.01
BCL(W,,4(2)) = {}

With respect to v
The function W, ,(2) does not have branch cuts with respect to v.

07.45.04.0017.01
BC(W,,,.(2) = {}

Series representations

Generalized power series

Expansions at generic point z== z

For the function itself
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07.45.06.0001.01

1 | adz- INEES
1 (**‘7)[ (z”ZO)J (‘”‘5)[ (ZKZO)J 27ie?ink arg(z—zy) || ag(zg) +
Wv,y(z) ol — Wv,u(ZO) -
2 F(2/1+1)F(%—y—v) 27 27
1) 5 e e A ey )
_] Z() Mv,,u(z()) + [_] Zo
2 2 2F(2ﬂ+2)r(%—/.l—v)

1
TQ2u+2) 1"(—# v+ 5) ((2»: ~ 2+ W, @) + 2y -2~ D20 WV%W%(zw) -

)

ZO
27 (2p+1)

Zy

=

arg(Z—Zo)J rfg(zoﬂ'ﬂJ[ 1

(2u+1)
2 2r _]

Ziez"””ﬂ{
%

(@u+D@u-2+ DM@+ @u-2v+ DB M @220+ /i 2o 20
2" 2

07.45.06.0002.01

© 1 k k k
W@ = 3= 37 3 D D™ G, (K + ko + i Ky, ke k) 27
k=0 1 k;=0k,=0ky=0

ar(z— ] arg(z—:
3 1) 2|1 -(f“%)[ gznZoJ —(ﬂ%)l -
roter ) fove ) 55T L
2k, 2k Zy vogHty
arg(z- ) 1) | @9z .
(1](‘”%)[ | () qznZO)J 27 (~1)e e2imn {arg(Z—ZO) Harg(20)+n J N P
- % k(20 |[(Z= 2o
2 M(z-p-v)r@u+kg+nt 27 2n vty
07.45.06.0003.01
1 (_H_£)|‘9’Q(PZO) (7”71)larg(zfzo)J
2 2n 2 2n
Wv,y(z) o [g] 2 Wv,p(zo)_
1| @9lz7) 1) | @9
2mi ek ag(z—zy) || ag(zg) +7|( 1 (’“E) QZKZOJ (*‘*5)[ ! ZO)J
H J[—] Z, M, .(20) [ (1 + Oz - 29))
2n 2m Z

1
rQu+1 F(—y—v+ E)
Expansions on branch cuts

For the function itself
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07.45.06.0004.01
W, 4(2) o

.| arg(z-x)
J @u+D) .lWH) J ’(2’”1)’”{ 2 J
-Qu+Hmi|——

o M, 0+ " 2r

2mie?h AYZ—X) | @unyni| P
- { 2 Je(z“ ol W, () +
F(ZIH']-)F(%—#—V) 2n 21'(2u+2)1'(—/,t—v+%)x
1 . arg(z—x
(F(2y+2)l"(5—,u—v)((l—x+2u)Ww(X)+VX Qv-2u-1HW 1H+1(X))—2iez‘””7r{2—J
T n

.| ag(z-x)
ez(z;mm{TJ ((1— X+2w)2u+1HM, ,(X) + \/Y(Zu -2v+1) MV_E}HE(X))] Z-X)+.../;(Z->XAx<0

07.45.06.0005.01

© 1 k k Kk 3 1 ~ _E
Wou@ =D > D0 D D™ b (ke + ki, ke ) 276 (# ket —) [u -+ —) X'z
k k

k0 X! K Z0ky=0ks=0 2k 2/kg
- xi| 290 2im(~1) g2umi 2|79 | L arg(z— X)
e 2p+1) { o JW o KO0— e(2u+l> { 27 J {7J k(X
gty r(% —u- v) FQu+ks+1) 2n gty
(z-%*/; xeRAXx<0
07.45.06.0006.01
—@uiyni| 9 2mie?imH agz—x) i 790
W, (@) o |e @Y = JWW(X) - { . Je(z’“” =] M, |(1+0@z=x)) /; x< 0
Ve

r(2y+1)r(§—y—v)

Expansionsat z==0

General case

07.45.06.0007.01
1 1
rewz* vz (4 -2u+1)7 I(-2p) 2"z vz (4 +2u+1)7
1- + +. ]+ 1- + +
1-2u 16(0-w(1-2p) 2u+l 16u+1)2u+1)

W, () «
ey RIS
(Z-0)A2ue¢z

07.45.06.0008.01

reuz" z 42 -2u+1)7
W, 4(2) o il [1— ! + ( ) +OZS)]+
F(,u—v+%) 1-2p 16(1-p(1-2p)
(=2 23 z 42+ 2u+1) 7
2wz [1 ’ ( ) +0(Z)|/i2nez

- +
1 2u+1 16(u+1)Q2u+1
r(‘”‘”z) H (H+1)Q2u+1)
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07.45.06.0009.01

1 1\K
rezpz™ & (-3) 1 .
W, (2 = r(%_#_y)g " ZFl(—k,/,t—v+£,2/1+l,2)zk+

rew 2" o (-

F(/.t v+ )ko k!

1
2F1(_k: —N—V+E;2/l+1; 2]2"/;2ueél

07.45.06.0010.01

(DT 27 (- v+ 3) DT 27 (L= - y)

r-2m 2% & [ & 2)j remzt o j
W, (2 = > — — |2+ I — — |2 /i2pez
(E-u—) ic|m k-Dr@u+y;i! Mu-v+ )2 k-Dla-2m; !
07.45.06.0011.01
_z WL ( _V+i) Xz 1 (l_ _V) X
e al(-2p) 272 &= M 2k e2T@u zz " = (2 7H7Y),
W, . (2) = 1 + : i2ue?
F(E—u—v) ko (2u+Dk! F(y—v+ 5) o (1—-2p)k!
07.45.06.0012.01
[(-2p) r'2uw
Wv,y(z) = 14 Mv,u(z) + 41 Mv,—y(z) /1 2# $ VA
F(E—y—v F(ﬂ—v+§)
07.45.06.0013.01
1 1
reuwz"* r-2wz"z
W@ ——(1+0@2)+ ————(1+02) /; 2u ¢ Z
r(/l—)/‘f'z) F—,U—V‘f'z

Logarithmic case

07.45.06.0014.01

W, 0(2)
V([ ez Jowa o5 ) r2r S (av-aveo{s v rev-nofS ) 2)es
F(%—v) 16 2 2 2 2
1( (1 3 1 5
g(w(i—v)+2(2v—1)((//(£ —v)+2y—2)+ 5(21/—3)(21/—1)[1#[5—v)+2'y—3]+2y]22+...]/; (z-0)

k—j k
( |) ] 2] (_ — V)

ED») D))

r(2 ) oio (1% (k-)! koio ()7 (k=))!

(DT 2% (3 -) 1
: [21&(]+1) lﬁ( —v+2])zk

WV,O(Z) = -
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07.45.06.0016.01

Wv,/l(z) =

(_ 1)2;1+1 Zﬂ*

o

log(2)

o o (53 (e d)

10\ .
e i (-2) G -k+2u-D! N

k=0 j=0 J'(k—j)'(v u+ )] w2

2p-1 (_1)j+k 2—j—k—l J ] Zk

@2mw!

ok

2.2

k=0 j=0

2.2

k=0 j=0

(3"

zk+z i _
PR=DH@u+ Dy D% 4k D1 @u-j-D (v-p+3) .
J+

v+,

Jrk=Prig+2w!

07.45.06.0017.01

(—=1)2+ 23

1
(t//(1+1)+t//(1+2u+1) w(i+u—V+5))2" /;2peN

Q@u-11z32H

W, (2 o

log(2)
1+0@)- — (1+0(2) +
@w!

F(%—,u—v) (—u+v+% K

2p

YRu+D-ylu-v+3)-y 2l 12

@mw! o (+D!@u-j-D!(v-p+3)

07.45.06.0018.01

vz

WV,O(Z) o =
r

4

07.45.06.0019.01

I“(p—v+2) ko]oJ (G-2w'k=-!

- (1+0@)|/;2neN”

j+1

1
('09(2) 1+ 0(2) + '”(5 - v) +2y+ O(z)) [ (z-0)

(4 o)

1
(d/(1+1)+«//(1—2u+1) w( - v+2))zk+

RO

1
(-2 2 log(2) &, K ("“”5)] ( 1)ki£(

(=2m!

z2m

b=,

07.45.06.0020.01

773
2

k:szoj!(l—zﬂ)j k=prL 2

21 (= 1)k—i(j_k—2u—1)z(ﬂ_y+%)k _

Z Z (k=!]! - (‘%)12“

ope1 (1)K (,u—v+%)

—j—2p—1( 1 j

© j+k+1
>, . _ ——) |/ —2uent
o i (i-2p-Dl(j+k+ D! 2

(-27%*1og(2) (—2pu-1)!

Wv,y(z) o=

F(/.l -

v+ 3)
2

(1+0@)- ——————— (1+0@)|/; —2u eN*
=+
2u



http: //functions.wolfram.com 11

Asymptotic series expansions

07.45.06.0021.01

o m-+v—1 1644 -8(4v2-8v+5) 2+ (412 -8y +3)
W, ,(2cZ' e 2|1+ + +...(/; (2 - o)
z 327

07.45.06.0022.01
Kk 1 1
-1 (—y—v+ z)k(,u—v+ 5

k!

AL )k 1
v oo ~k —_— :
W, ,(2) 2 € 2 § z +O[Zn+l) /; (14 = o)

k=0

07.45.06.0023.01

_z 1 1 1
W, (D xZ e 2 2F0(—#—V+ = H=V+ = ——)/; (12 = o)
2 2 z

07.45.06.0024.01

2 1
W, (2 <2 e’5(1+ O(—)] /3 (12 = o)
z

Integral representations

On the real axis
Of thedirect function
07.45.07.0001.01

245 o IV 1y s 1
W, (2 = —ﬁ e-‘z(t- -) (t+ —) dt/; Re(z)>0/\ Re(u—v) > ——
l"(ﬂ -V+ E) 2 2 2 2

2

Limit representations

07.45.09.0001.01

2z ) 1 1 c
W, (2 > e 2 ZV(|Im zFl(,u—v+ - —u-v+—;cl- —])
C—o0 2 2 Z

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

07.45.13.0001.01

(Z-4vz+42-1)wWQ)
V\/,(Z) - 422 =0 /; W(Z) =C Wv,y(z) +C Mv,p(z)

07.45.13.0002.01
TQu+1

F(u—v+%)

WA(W, (2, M, ,(2)) ==
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07.45.13.0003.01

(Z-4vz+42-1)wQ)
w’'(2) - e =0/t W, (D + W, (-2

07.45.13.0004.01

We(W,.,i(2), Wey,u(~2)) == €502 1) ((—z)"’i " cosn (u~v)) - (=27 22 cos(m (u + v)))

07.45.13.0005.01

7

v gr(Z)Z (1 _ 4ﬂ2) g/(Z)Z
+

1
W@ - —— W@ +| -~ g@°+ W2 =0/, W2 =c1 W, ,(9(2) +c; M, .(9(2)
g@ 4 92 4 g(z)z
07.45.13.0006.01
g@T2u+1
Wz(Wv,/L(g(Z)), nyﬂ(g(z))) - 71
Du—v+3)

07.45.13.0007.01

(2h'<z> g"(z)) 1 vg@? (1-4499@° 2n@° hW@9'@ W@
w’(2) - + W@+|--d@ + + + + - (2) =0/,
ha dJd@ 4 92 49(2)° h(2) h@g@ h®
w2 = ¢ h(2) W, ,(9(2) + ¢ h(2) My ,(9(2))
07.45.13.0008.01
h@’g@T2u+1)

W,(h(2 W, .(9(2), h(2) M, ,,(9(2))) = -

l"(y —-V+ 5)

07.45.13.0009.01
AW' @22 -4z(r+2s-DW @+ ((4avZ -2 2" —4p> + 1)r? +4sr +45°)w(2) = 0/;
W2 =¢, Z2W,, (aZ) +c, M, (aZ)

07.45.13.0010.01

rva zz""'Vaz rQu+1

F(u—v-ﬂ—%)

W2 W, ,(@2), ZM, ,(aZ)) =

07.45.13.0011.01
AW' @D -4z2(r+2s-DW (@ +((davZ —-a® 2" - 4° + 1)1’ +4sr+ 48 )w(@) = 0/;
W@ =c,ZW,, (aZ) +, M, , (@z)

07.45.13.0012.01

1
WS W, 4(ar?), s*M, ,(ar?) = 5 S21og(n) (Qp +2v+ D My,q @D W, ,@r?) + 2M, ,(@r?) W, ,(ar?)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

07.45.16.0001.01
Wv,—y(z) = Wv,y(z)
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07.45.16.0002.01
1 1
r(% —p+v)ZP (-2
Wv,;l(_z) = 1 W—v,,u(z) +
)

I'2p el i, etk
l(ez>zzz COS( (1 + v)) Sec(r (1 — v)) = (=2) zfz)Mw,Aa

Du—v+3)

Products, sums, and powers of the direct function

Products of the direct function

07.45.16.0003.01

(2"

WV,H(_Z) Wv,/_t(z) = 2 2
2(4#3—u)r(—#—V+ %) F(#—” %)

1 1 33 37
47rZ”+2(—Z)“yvseC(7ry)F[—y—v+—)F(u—v+—)2F3 1-v,v+1 — ——p,u+—; —| -
2 2 22 2 4

( z2)”+3(4 2_ 1) eso( )r( 1)r( 1) F 2 Ll 1 z
(- 2 —-1)cse(n —U-V+ = v+ = ——v,v+—; = 1l-ppu+l — |+
u o e M R i PP

1y? 1 1 1 zZ
2y -7 ,u(4;42—1)1"(2/1)21"(—/1—v+5) 2F3[—,u—v+5, —/1+v+5;1—2/1, E—y, 1-yu; Z]+

L 1y 1 1 1 Z
2(—22)2/“2y(4u2—1)r(—2u)zr(u—v+ E) 2F3(u—v+ E,,u+v+ E;,u-t— E,u+1, 2u+1, Z)]

Identities

Recurrence identities

Consecutive neighbors

07.45.17.0001.01
4(-z+2v+2) 4
W@ = ——W 1, @D+ ————W,»,(2
412 -2v+1)7? 442 —(2v+1)7?
07.45.17.0002.01

1
W, ,(2) = 2 (412 - (B3-2v?)W, 2, + (2= 2v+ 2 W,_1,,(2

07.45.17.0003.01

Au+1)(4p?+8u—22zv+3) @u+1)2u-2v+3)
Wv,y(z) =- Wv,;Hl(Z) + Wv,y+2(z)
ZQRu+3)2u+v)+1 QRu+3)2u+v)+1)
07.45.17.0004.01
Au-1)(4p*-8u-22v+3) Q@u-1@u+2v-3)
Wv,y(z) = Wv,,u—l(z) + Wv,;l—Z(Z)
zQRu-3)2u—-2v-1) Qu-3yQ2u-2v-1)

Distant neighbors
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07.45.17.0005.01
4
W, (2) = Ca(v, 1, 2) Wy snu(2) + Cot 0V, 1, D)W@) /;
e e e o nt 2u—2v+ ) @n+2ut2v—1) o9 ey

4(z-2(v+1))

Cov,=1\Civy, ) = —M8M—
i /\ ' v+1)%-4u2

4(z-2(v+1) 2

Chv, 4, ) = ———Cna(v, 1, 2) — Cno(v, i, 2 /\ neN*

v+17?-4y? (n—u+v—g)(2n+2u+2v—3)
07.45.17.0006.01

1
W, 4(2) = Cn(v, tt, D Wy u(2) + 2 (=2n+2p+2v-1)2n+2pu=2v+1)Coav, 1, 2W_, 4, (D /;

Colv, 4, 2) = 1/\Cl(v, u, z)=z—2v+2/\

1 1
Cn(v, 4,2 = 2Nn+2-2v)Crq (v, U, z)—(n—y—v— 5)(n+y—v—£)cn,2(v, U, z)/\neN+

Functional identities

Relations between contiguous functions

07.45.17.0007.01

1
—(uz e Z) W, 1, = (2= 2V) W, 4(2) + Wiy1,(2 =0

07.45.17.0008.01

“2Qu+D@Ru+2v-DW,, 1@ +4u(-412 +22v+ Y)W, , (2 +2Qu -1 2u-2v+1DHW, ,.1(2 =0

Relations of special kind

07.45.17.0009.01

1
# 2

I Qu) r(—u Yy %) (-2
W, (2 = ((=22# cos(m (u — v)) — Z2¥ cos(m (1 + V))) My (-2 +
Vs

(—7"2 27 T(-p+v+3)

W, (-
F(—ﬂ—v+%) w7

Division on even and odd partsand generalization

07.45.17.0010.01
W, (2 =AT[Z1+ AT[Z] /;

1

1 1 1 1 1
Kl = S (e F 2 W0 -2 W, @) [\ ATd = (W@ e 272 2 w2

Differentiation

Low-order differentiation

With respect to v



http: //functions.wolfram.com

15

07.45.20.0001.01

W(1v°v°>(z)__%zu+gi(ﬂ—v+%)kw(kw_wg)zk_
Vi - F(%—/l—v) k=0 @u+ 1) k!
F(Zu)e 2 1 ( #_V+%)kw(k_”_v+%)zk

+(¢(—,u—v+ —J+w(u—v+ _))Wv, @2nez
T(u-v+ 2) Zc; A -2pk! 2 2

07.45.20.0002.01
1,0,0 _
WQ# )(2) =

1

(4/,12—1)F(%—y—v)1"(y—v+%)

2,2-2p; 2 —p-v;

) 1 2 +u—-v; 1 l M=V
e*i(zﬂ—l)r(—zy)r[u—w )2“ F2ioit
2 2, 2+2/u;;§+u—v;

z z] +(4u2—1)F(p—v+g)

1 1 1 1
[F(—Zu) (W(—ﬂ -v+ E] - w(# -v+ 5)) M, (2 + F(—ﬂ -v+ E) lﬁ[u -v+ 5] Wv,y(Z)]] 2ue?

With respect to u
07.45.20.0003.01
el
rewes 1, & \27H7Y)
2

1
WO = — "~ 7 7(z//(k—u—v+—)—2¢(k—2/.1+1))zk+
,/1 F(u—v+ %) = @-2w,k! 2

¢ T2 (k=v+3),
(

1
Ktp—v+—|-2¢k+2u+1)|Z
2,u+l)kk'( ( +u v+2) U(k+2u+ )) +

z"*%i

F(— —-u- v) k=0
2T(-2p)

1 1
log@ M, (2 - (27rcot(27ry) +log(2) - w[— —u- v) + d/(,u -v+ —D W2/ 2ueZ
1, 2 2
1"(2 H V)

1 3—,u—v'l'1 l—,u—v'
(62(2u+1) r(2u)r(—u—v+ 2) F%:é:f[ 2 2 z z] -
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07.45.20.0004.01

z 3
crzTew S u-viL -2
W@ = - @u+2v-DFVE 2 KT R BT o
(@-2uPT{u=v+3) 2.2-2p;2-2y;

2

3 .. 1 . _Z +§
Sopu-v;iLL s —u-v, e 2Z272T(-2p)
-2 F%;éi%[ ’ . z Z]]— :

2,2—2;4;;5—;1—1/; (2u+1)2F(§—u—V)

3 3 - .l.l l - .

S+u-v;1;,1,1+2yu; +tu-viLL Ss+u-v;
QRu-2v+1) F%§3§§[2 p=y g z]—(2y+1)F%§é§f 2 32 z z||+

2,2+2u;;,2+2y; 2,2+2y;;§+,u—v;

1

1 1

[F(—Zu) (2|09(Z) -2¢y2u+1) —zw(l—zmw(— —u—v)+¢[u—v+ —]) M, .(2) -
F(i—/,t—v 2

2

2

1 1
F[E —p—v) (271C0t(27r,u) +log(2) - 2:,[/(1—2y)+zp(,u—v+ 5))WW(Z)) [ 2ue?Z

With respect to z
07.45.20.0005.01

6Wv,/_z(z) 1 4 Wv+1,;1(z)
(32w

0z 2 z

4
07.45.20.0006.01
W, () Z-4vz+4p®-1

02 42
07.45.20.0007.01
PW,,(2 1

" 7 (Z-4vz+av(r+ D)W, (D +4(-2+ 2V + 2) Wyy1,(D) + 4W,2,(2)

W, .(2)

Symbolic differentiation

With respect to v
07.45.20.0008.01

(i=v+3),

6n
1
z 1> I\>-p—v X z 1 0 I #—V+—) b
W02 = e 2 (-2 272 ) el +e 2 repz™") ( LneNA2u¢zZ
o " Qu+1)k! o 0" 1-2w, k!

With respect to u

07.45.20.0009.01

N (-2 p) (y—v+%)k z n 2w (‘ﬂ"”’ %)k z
1 1
2 & T(-povel)@prn, X X Tpres)a-ew, X
ng}lﬂv")(z):\/;@"iz#—+ ZG_EZ#_/;Z,UGQZ
k=0 (9[.1 k! k=0 0/.1 k!

With respect to z
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07.45.20.0010.01

"W, ,.(2)
o
n n n k3 3 1
kq +k —ky 5Ko——
ZZZ(—l)l 3 Onky+hotky (KL Ko+ Kas Ky, ko, Kg) 279272 2 [u—ko+ —| |p=v+=| W , (@/ineN
ki =0kp=0kg=0 2k, 2)g vmgmty
07.45.20.0011.01
" (Z* W, ,(2)
o
n n n K k3 1 3
ZZZ(—1)k1+k35n,k1+k2+k3(k1+k2+k32 ki, ko, kg) 27 2 277(/1—V+—) (a/+,u—k2+—) Wy @/ineN
ky=0k,=0ks=0 2k 2Ny vty
Fractional integro-differentiation
With respect to z
07.45.20.0012.01
1
5”Ww(2) rew ( E) (k ’”') 1 —a—prl
97 Z i 2F1(—k,—,u—V+£;2/1+1;2)£( P
(u v+ )k:ok'l"( +3
1 3
(- 2#) o0 - k+,u+— 1 - 1
Z( 2) ( 2) ZFl(—k,,u—v+—;2;1+1;2)£(M’”Z/;Z,ueEZ
(——u v)k:ok'l"(k a+y+§) 2
07.45.20.0013.01
_kigik(_ 4 L _ 3
FW,d  TEw |k VT2 (~u=v+3) Tlk-n+3) o
= AR
0z T(u-v+ )ko i k= )!'@-2p);] vr(k a-p+ )
ki ik [y 3
T(-2p) o | k D2 ( v+ ) (k+y+ ) o]
— z 2 [2u¢”
r(—u—v+5) k0| =0 (k—j)!(2u+1)jj!r(k—a+y+5)
07.45.20.0014.01
1
"W, 0(2) 2"
)
o k (DI 21-k(§—vj 1 o K (DK 2J-k(§—v)j r(k+3) L
TC(“)(z,k+—)zk— (2 (j+1) - ('—v+—))zk
log 2 Z ¥() Yl 2

i (1% k-! ko0 0 (j!)z(k—j)!l"(k—o/+g)
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07.45.20.0015.01

(—%)j (-k+2u-1)!

1
aawy' 2 (_1)2y+l Z#*g*a 2pu-1 k 1
e —z2H Z TCS(L(Z, k—pu+ —) X+
0" 1_,_ 0 ico il k=" {y— 1 2
F(2 u v) k=0 j=0 j!(k j).(v U+ z)j—k+2/1
1\k-i 1
L ey 1
- _ ] chg;(z, K+ o+ —)zk—
2w! k=0 j=0 J!(k_l)!(2ﬂ+1)j 2

coo (3 v g lorn)

1
(w(j+1)+l//(]+2#+1)—¢(J'+u—v+—))zk+
k=oj=0]!(k—j)!(j+2/J)!F(k—a/+'u+g) 5

2p-1 (— 1)tk 2mi=k-1 jy r(k+ p+3)2

iz [i2peN

k=0 j=0 (j+k+1)!(2u—j—1)!(v—,u+%)j+11“(k—a+p+g)

07.45.20.0016.01

"W, ,(2) R P (5‘””)-(‘%)“] 1
gt )} ppm— 7z ks - ) £
97 Mu-v+ ) [ 200 @3 k- Dia-2a, 2

DTG -k-2u-Dtfu-v 3 (-3

T i i i Tcg)(z,k+p+i)zk+
(ﬂ_v+g)_2ﬂ pare k=D!j! P 2
S e L e PO s
(1-v+3),, k0 i (-i-2u- D1 +k+ DIT(k—a—p+ )
1\% (1 3
- -= S—pu—-v| Tk=pu+=
(_1)2HZZK1 ( 2) (2 )] ( 2) (lp(j+1)+¢(j—2y+1)—1//(j—y—v+%))zk /;—2#€N+

ko0 0 j!(j—2,u)!(k—j)!F(k—a—y+ g)

Integration

Indefinite integration

Involving onedirect function and elementary functions

Involving exponential function

1,2-v ]
3 3
S—Hp+3,0

2

07.45.21.0001.01

f@“i W, (2dz= ngé[z
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07.45.21.0002.01

1
fez/z W, (2dz=

(- =v+3)T(u=v+3)

Involving exponential function and a power function

07.45.21.0003.01

1
fz‘”l ez9%W, (c2dz=c2*! Ggé[cz

—-a, -V
1 1
THop TR ‘“—1]

07.45.21.0004.01

cz CZa+l -
2le? W, (cdz= - - Gyslcz
F(—/,I—V"' E)F(/J—V‘F E)

-, Vv
1 1
—ﬂ—aﬂ—al—“—l]

Definite integration

Involving the direct function

07.45.21.0005.01

f“’ Leetw (dt = @) e 1 1 Lot
e u(® t=7(c —) ( -V -, —p-v+—;—a-v+ ;c+—)—
0 v Mca—v+n U g) 21 2 2 2
7% es02 7 p) (= = v) (tan(x (@ — ) — tan(x (@ + ) 1 1 1
n N 1 2 1a+u+£,a—,u+£;a+v+1;c+£ /i
F(—a'—,u+E)F(—a+/,t+E)F(—y—v+5)r(y—v+5)

1 1 1
Re(c)>—E/\Re(a+#)>—§/\Re(@—#)>—E

Representations through more general functions

Through hypergeometric functions

Involving 1F;
07.45.26.0001.01
_z | 7T 1
W, (2=e22"2 711F1(—y—v+ 5; 1-2u; z)+
F(/l -vV+ E)

[(=2u)

1
1F1(,u—v+—;2y+1;z) [, 2u¢”?
F(—,u—v+%) 2

Involving 1F,

07.45.26.0002.01

Loz oz _ 1 1 ) 1
Ww,(z):ncsc(Znu)z” 2¢ 2 71F1(—,u—v+E;1—2,u;z)—71F1[u—v+5;2u+1;2) /;

F(u—v-ﬂ—%) F(—u—v-ﬁ—%)
2u¢?

Involving ,Fq
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07.45.26.0003.01

(-2)"

W, (-2 W, (2 ==
2;1(4#2—1)1“(—;1—v+E)ZF(;J—V+5)2
4ﬂ2“+2yvsec(ﬂp)(—z)”F(—p—v+E)F(,u—v+£]2F3[l—v,v+l; E,E—y,,u+§; i]—
2 2 22 2 4
ﬂ(—zz)#‘f%(4#2_1)CSC(7ru)l"(—,L1—v+E)F(/x—v+i)2F3(E—v,v+i; E,l—p,,u+1; i)+
2 2 2 22 4
2\/;;1(4,12_1)F(2,1)2r(—p—v+%)22F3[—u—v+%,—u+v+%;1—2u, %—u,l—,u; §]+

sl ) ) 1y? 1 11 Z
2(—22) 2;4(4/1 —1)1"(—2/1) l"(,u—v+£) oF3 p—v+E,,u+v+5;,u+5,,u+l,2/z+1;Z [,2u¢”Z

Involving ,Fq

07.45.26.0004.01

33

2 v sec®(m p) efq " 3.22
)2 3lLl-v, v+ 15,5—#4“*5:1 -

B o= 52
Wi (=2 W = ar{u—va ) -u-v

V-7 e p) N [1 11 22]
oFa|l==viv+ = = 1y, u+1, — |+
2F(%-[1—V)F(ﬂ—V+%) 2 22 4

(-2 esP@rpw (1 1 1 22]
+

Fo|l——p—v,—pu+v+—1-2pu, ——pu, 1—p; —
23[2 H H 5 ,U2 H H 4

F(p—v+ %)2

1 1 1

1
4 (—ZZ)}HE csC?2my) b
2F3/J—V+5,/,[+V+E;IU+E,/J+1,2,U+1;Z /,Z/JSEZ

F(—u—v+ %)

Through Meijer G

Classical casesinvolving exp

07.45.26.0005.01

62/2 WV,/J(Z) = 1 1 Gl,z

07.45.26.0006.01

1-v
L1 ]
HF 55— H

e2W,,(2= Gig[z

Classical casesinvolving cosh
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07.45.26.0007.01

z 1 v+1 1 1-v
COSh(—) Wv,/l(z) = N 1 Gi;[z + 11 ]+ - Gig[z + 11
2 2F(—y—v+5)r(,u—v+5) Ut o3 H) 2 H*33
Classical casesinvolving sinh
07.45.26.0008.01
z 1 - v+1 20 1-v
sinh(—) vaﬂ(Z) = Gl'z[z 101 ]— - Gl Z[Z 11
2 2F(—y—v+%)l"(,u—v+%) Mtz H Ht3i 3
Classical casesfor products of Whittaker W
07.45.26.0009.01
1 a1 Vi v+1,1-v
Wv,y(_z) Wv,y(z) = C':‘2:4 -—— |1 1 1 ]
ﬂf(z—#—v)l"(u—v+%) 2 LHts 3H
07.45.26.0010.01
1 a1 Vi v+1,1-v
Wv,—;l(_z) Wv,;l(z) = 62:4 -—— |1 1 1
\/;F(%—y—v)l"(,u—v+%) 4|z3Lu+zz-n
07.45.26.0011.01
1 a1 Vi v+1,1-v
Wv,/l(_z) Wv,—/l(z) = G2:4 -—— |1 1
ﬂF(E—y—v)l"(,u—v+%) 4| z3pLu+sz-n
07.45.26.0012.01
PR SO b4 —H=VE S —ptvE S n n
W, DW, () = —— Gy — 1 [i——<ag?=—
Vs 4 O,E—/J,—Z/J,—/,l 2 2
07.45.26.0013.01
1 a2 v+1,1-v
W (-VE) W) - T S FRON
ﬁr(—,u—v+5)F(,u—v+§) 4l BT TH
07.45.26.0014.01
1 af Z v+1,1-v
WV,,},(—\/?) vaﬂ(\/?) = . e R
\/71"(——#—1/)1"(#—1/+5) 4| b HT 5 H
07.45.26.0015.01
1 af Z v+1,1-v
Wv,u(_‘/;) WV,-#(\/;) = 1 1 Goa| =~ O T
\/FF(E—M—V)F(/J_V+E) 4 2’ K 2’2 H
07.45.26.0016.01
1 z v+1,1-v
WV,,,(—E'\/?)WV,,I(E’«/Y) = - 1 ngi[— 14,4212 )
\/;l"(—y—v+z)l"(y—v+5) 4| 3 hHT 5 H

Classical casesinvolving exp and 1F1
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07.45.26.0017.01

v

4

1
,2 ,1 +—
2720l Tu+1) 22 -

Vi tu-ved)

fi-——<ag®= >

1 1
_M+V+El_ﬂ_v+§] b/ b/

1
72 1F1[,u v+ 2u+1; —z)WW(z) = .
2 O, E_/J! —H _2#

07.45.26.0018.01

v v+l
H o TH >

4

1
Lz 1 272 lrQu+ 1) 22 21 Z T n
e 2 1F1(,u +v+ 5; 2u+1; z) W, (2 == 24 /i —5 <ag2 < 5

0, %_#1 —H _2/1

e

07.45.26.0019.01
1
o 1 2MET@u+D (2
ez 1':1(# VS 2u+1; —«/?)WW(\/?) Sy :

\/71"(;1—1/+%) i

T(-2u+4v+3), 2 (-2u-4v+3) ]

1 1 1 1
1(1—2#), 2(3—2,11), Z(Zﬂ*’l)y Z(l—Gﬂ)

07.45.26.0020.01
1
N 1 2'2TRu+1) z
T R 2u VT W (V2 ) = el
2 Vrt(u-vel) (4

T(2u+4v+3), 7 (-2u-4v+3) ]

1 1 1 1
5(1—2#), 1(3—2/1), 1(2#4'1), 2(1—6#)

Classical casesinvolving exp and 1|51

07.45.26.0021.01

1
. 1 x| -utvegcu-vez) n
e%? 1F1(/,¢ —v+ = 2u+1; —z) W, . (2) = >4l — . [i-—<ag2 = —
2 \/71“(/1—V+%) 4 0,5 —m —p -2pu 2
07.45.26.0022.01
1
o 1 2721 2% 2| Z —,U+V+l,—,u—V+% n n
e ZlFl(ﬂ+V+—;2H+1; Z]Wv,u(z): G2:4 s 1 Lo <ag@d =
2 \/71“(;1—v+%) 4 O.E—ﬂ,—#,—Zy 2

07.45.26.0023.01

i 1
e 1Fl(ﬂ—v+ Si2ul; —«/?)wm,(x/?)

L
27472

=—va‘11[5
\/71"(;1—V+%) 4

T(-2u+4v+3), 2 (-2pu-4v+3 ]

1 1 1 1
2(1—2#), 4-(3-2#), Z(2N+1), Z(l—GN)

07.45.26.0024.01
1

27

e Pt €
\/71"(/1—V+%) 14

vz

1 1
. 1 ~(-2u+4v+3), - (-2u—-4v+3)
e_TlFl(ﬂ+V+ > 2u+1; «/?)WW(«/?) 3 a

1 1 1 1
Z(l—zﬂ), 2(3—211), 1(2#+1)1 2(1—6#)

Classical casesinvolving exp and hypergeometric U

07.45.26.0025.01

1 2-2u1 4% 2
e”zu(u—v+£,2,u+l, —z)wv,ﬂ(z)= 24| ——

—,u+v+%,—,u—v+%]
\/71"(—,11—1/+%)F(u—v+%)

1
0, 2 —H _2/~1! —H

07.45.26.0026.01

1
1 PR 41 zZ
e”ZU[E—,u—v, 1-2y, —Z)Wv,,,(Z)= Gy "2

ﬁl’(%—p—v)l“(,u—v+%)

1 1
H+V+ E,/.I—V‘F E]

1
012/1!#-"51#
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Classical casesinvolving exp and Laguerre L

07.45.26.0027.01

cos(zv) F(v + %) vz

3,1
GZ,4

o

L (-2 W02 =
"2 27%2

07.45.26.0028.01

<
+

O NIk

NP N

o

|
<
~———

/ Ve T
——<ag = —
> 92 2

1

1
—2 — 1 =
2 272m 1005(7T(,U—V))F(;1+v+5)2‘“2 e —,u+v+l,—,U—V+2 P
2L (W, = 4l — L /i —=<ag®2 =
— Jrv—E 7'[3/2 4 O, > -, —H, _2#
07.45.26.0029.01
1 1
_z z 31 vVt 37V big b
ezl 1@W 0@ = ————— Gl — 1 fi-—<ag®?= -
2 2Vr 1(3-v) 0,030 2 2
07.45.26.0030.01
1
Y Pl SN b & —/u+V+1.—/u—V+% n n
el (@W,@= : 24| — L fi——<ag?= -
K \/71"(5—;1—1/) 4 0, 5—m—p,—2p 2
Classical casesinvolving Whittaker M
07.45.26.0031.01
" W rQu+1) 31[22 v+l 1-v ] n n
(2 @=——""""G4|—| 1 11 [i——<ag= -
M V. 24 2 - -
ﬂr(u—v+%) 4] 3Lutzs 2 2
07.45.26.0032.01
+l 1 1
22 r@u+ ) (-2 (2| —ptve g —u-v+s p p
Mv,,u(_z) Wv,y(z) = 1 G2:4 - 1 /1 -—=< arg(z) = -
\/;F(,u—v+5) 4 0,5 —m -, =2p 2 2

07.45.26.0033.01

o VE )W (VE)

ru+1 3’1(

VT e d)

07.45.26.0034.01

2T @u+ ) (-Vz)"? N
Mw(_ \/7) va#(‘/?) = N F( 1) G2:4[Z
T u=v+ >

Generalized casesfor products of Whittaker W

07.45.26.0035.01

H 3 1
—E+V+ Z, Z(—le—4v+3)

1 1 1 1
Z(l—zﬂ)v 2(3—2ﬂ), 2(2#+1), 1(1—6#)

1 V-2 1 v+1,1-v
4,1
Wv,u(_z) Wv,y(z) = 1 1 G2,4 L Y 1 u+ 1 _
Vr F(—u—v+5)r(ﬂ—v+§) 2 2| okt H
07.45.26.0036.01
1 N v+1,1-v
4,1
Wv,—y(_z) Wv,u(z) = G2,4 L. 1
2 2| zpLp+ss-p

NI A



http: //functions.wolfram.com 24

07.45.26.0037.01

1 V-2 1 v+1,1-v

_ 4,1
Wou(-2 Wy, (D) = - o Caa Y ST o o
ﬂF(E—u—V)F(u—v+§) 2 2| okt Tk

07.45.26.0038.01
1-v,v+1

1 .z 1
W—v,y(z) WV’#(Z) = — G2:4 -
T

Lausd ok

Generalized casesinvolving exp and F;
07.45.26.0039.01

2‘”‘§ reu+1)

Gt E E
1) 245 5

1 T(2u+4v+3), Z(-2u-4v+3)
e?? 1F1[,u—v+ —2u+1; —Z)WW(Z) =
2 \/;F(/J—v+5

1 1 1 1
1(1—2#), 5(3—2/1), Z(Zﬂ"'l), Z(l—ﬁﬂ)

07.45.26.0040.01
1
2" TRu+1)

[ 1
\/71"(;1—V+%) “ 2'2

2 1
e 2 1F1(/1 +Vv+ 5, 2/1 +1; Z) Wv,p(z) ==

T(2u+4v+3), 2(-2pu-4v+3 ]

1 1 1 1
2(1—2#), 2(3—2/1), 1(2,‘1""1)1 Z(l—G,u)

Generalized casesinvolving exp and ;F,
07.45.26.0041.01
1
2

1 1
_ 1 z 1 “(-2u+4v+3), - (-2u—-4v+3)
2 Elu—veZi2u+l—z|lW,, @00 = —— G = a 2
H 24
2 N 1 2' 2
n F(,u—v+5)

1 1 1 1
Z(l—zll), 4-(3—2,11), Z(Zﬂ"‘l), Z(l—Gﬂ)

07.45.26.0042.01

1
L 1 274732 312 1 %(—2/1+4v+3),%(—2,u—4v+3)
e 21F1(ﬂ+v+—;2ﬂ+l; Z)Ww(z)z —1G2:4 “ -, 1 : l
2 Vru-ved) 22| ta-2m te-2m deur ta-ew
Generalized casesinvolving exp and hypergeometric U
07.45.26.0043.01
2 -Z 1| 1l-aa-b+1
4,1
U@ b, -2U(a, b, 2 = Gil v O
Vr F@r@-b+1) 2 2|0 5.1-5.1-
07.45.26.0044.01
1 22u-1 41\/; 1 ﬂ+v+%’ﬂ_v+%
eZ/ZU[E—,U—V,l—Z/J, —Z)vaﬂ(z)z - Gl _ ’E :
\/72”_51“(%—#—1/)1”(/1—1/+%) O, p+3, 2u, +pu

Generalized casesinvolving exp and Laguerre L

07.45.26.0045.01

<
+

L (-2 W02 =
2

i
NI N
N -

1
cos(nv) F(v + E) "
V2 7

N
Bl Dlw
Blw dlw
; I
NG

<
N —
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07.45.26.0046.01

e 1
2773 cos(r (1 — ) r(u " 5) .
1

F(2u+4v+3), 2 (-2u-4v+3 ]

1 1 1 1
Z(l—zﬂ), 2(3—211), 1(2#+1)‘ 5(1—6#)

T(2u+4v+3), 2 (-2u-4v+3 ]

z 1
2L ()W, @ = Gyl =, =
—pv—3 ’ 32 "2 2
07.45.26.0047.01
3 3
_z 312 1 V+Z’Z_V
el 1@Wo@ = —————Cyl o | 1 g
2 Var F(E_V) 212
07.45.26.0048.01
1
z 27173 1
=, 2
I QW0 = — God = = . . ) .
2 7 r(-p-v+3) (2 2] 3(0-20,36-2p ;@u+1), ;1-6p
Generalized casesinvolving Whittaker M
07.45.26.0049.01
o 1 u 31
27F (-2 ir@u+1) alz 1 —5 v+, 7 (-2u-4v+3)
Mv,;t(_z) Wv,y(z) = 1 2:4 P 1 1 1
Vr T(u-v+3) 2 2| z(-2p,7B3-2p), 7@u+1D, 7(1-6p)
07.45.26.0050.01
1 i U 3 1
22 (-2 ' T(1-2p) |z 1 stv+ 3, 7 @u-4v+3)
M, (_Z)Wv 2= 24l = =
o Y 1 12 2| teu+n, 2eu+3), ta-2w t6u+1)
\/71—‘(_#_‘/"'5) 4 /‘l ' 4 lu ' 4 ,U,4 /J
07.45.26.0051.01
r2u+1) 631 z 1 v+1,1-v
M—v,y(z) W‘,‘”(Z) =—G0 = - | 1 11
ﬂF(u—V-ﬂ—l) 22| 3Lu+z5-n
2
07.45.26.0052.01
r2u+1) 34 2 1 v+1,1-v
Moy u@W, (= ———— G| - 2| 1 P
\/71—‘(#—1/+%) 2 2’ K 2' 2 H
07.45.26.0053.01
" W r(1-2pu 631[2 1 v+1l,1-v ]
DWW, (D)= ——— Gl = = 1, 1 1
—H v 2.4 1 1 1
nF(—,u—v+%) 2 2| plgz-mu+s

Representations through equivalent functions

With related functions

07.45.27.0001.01

| TR 1 T(-2u)
W@ =e 22" 41F1(_#—v+—;1—2#; Z)+
l"(y—v+%) 2 F(—y—v+

2

1
)1F1(,u—v+§;2/.t+l;z) [i-2ue”Z
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07.45.27.0002.01

1z 72 N 1 1 N 1
W, ,(2) =rescRap) 272 ez 711F1[—M—V+—?1—2#? 2)—711F1[u—V+—:2u+1: 2) /;
F(u—v+§) 2 r—/J—V+5) 2

- 2/1 e”Z
07.45.27.0003.01

1z 1
W, (2=2"2¢"2 U(u—v+ > 2u+1, z)

07.45.27.0004.01

z 1

1 1
W, (2 =e 222" cso2r p) [cos(n (u—v)) r[u +v+ 5] L™2* [(2)— 2* cos(n (1 +v)) r(—u +v+ 5) L2 l(z)) [i=2ueZ?
HHV=3 —py=2

07.45.27.0005.01

2w [(=2uw)
W@ = —— M@+ ——— M@ /i - 2uez

MNu-v+3 N-pu-v+=3

2 2

Theorems
History

—E. T. Whittaker (1904);
—C. S. Méijer (1936)
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