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Notations

Traditional name

Digamma function

Traditional notation

¥ (@

Mathematica StandardForm notation

Pol yGamma [ z]

Primary definition

06.14.02.0001.01
> (1 1
=2l )

k=1

Specific values

Specialized values

06.14.03.0001.01
n-1 1
Y= > ——y/ineN"
k=1 k

06.14.03.0002.01
Y(-n=c/;neN
06.14.03.0003.01
1) 1l

/s
=4y — — —_log®-y/;neN
0 4k+1 2

06.14.03.0004.01

1 -l i3 oar®
w(——n):z4 —— - ——log®-y/;neN
4 0 4k+3 2
06.14.03.0005.01
n-1 1 1

9log3)+V3 n]-y/ineN
o 3k+1 6( 096 n) vhne
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06.14.03.0006.01

1 i V3
—--n|=3 ———9| 3 ; N
1/1[3 n] 23irz 60 7)-y/hine

06.14.03.0007.01

1 nll 2n-1
n+—|=>» —+ ——log4)—-vy/;neN
oo3)=2icr Loy

06.14.03.0008.01

nll 2n1
(——n) Z Z——Iog(4) y/ineN

06.14.03.0009.01

( ) §3k+2

06.14.03.0010.01
n-1 1

. (V3 x- 9|og(3)) y/ineN

1
+ g(«En—|og(19683))—y/; nen

n
+E—Iog(8)—)y/;neN

=0 4k+3

06.14.03.0012.01
n-1

w(; _n) 424|<1

06.14.03.0013.01

w[n+ E] nZi +2 Zcos(

q koo P+Kkq k=1

——I08 neN
+2 9B -y /ine

06.14.03.0014.01

neNApeN"AgeNtAp<q

06.14.03.0033.01

q

k=1

Values at fixed points

06.14.03.0015.01
Y(-3) =&

el

I 2] (2npk K
¢[E—n]==q27+2200{ 7P ]Iog(sin[ﬂ—])
q k=0 qk+1)-p k=1 q q

( a ]—Iog(Zq)—)y/;neN/\peN*/\qu*/\p<q

/e

mp
- —cot[—]—log(Zq)—w;
2 \q

Z) 2k Ky 1
w{E):ZZcos{ P )Iog[sin(ﬂ—]]—Encot[g)—log(Zq)—y/;peN*/\qu*/\p<q
q q
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06.14.03.0016.01

5\ 46 oua
—— == — —y —|ol
lﬁ[ 2) = v —log(4)

06.14.03.0017.01
Y(-2) =&

06.14.03.0018.01

(3) Sy log
lﬁ—g =37 og(4)

06.14.03.0019.01
Y- =&

06.14.03.0020.01
1
I E—
2
06.14.03.0021.01
Y(0) =&
06.14.03.0022.01
1
—|=—y-log4
{3)=-10
06.14.03.0023.01
Y1) =~y
06.14.03.0024.01
3
w(—) =2-y-log(4)
2
06.14.03.0025.01
Y(@2)=1-y

06.14.03.0026.01

— = ——vy—-10
w[z) 377 9(4)

06.14.03.0027.01

3 3
Y@3) = 5—77

Values at infinities

06.14.03.0028.01
Y(oo) == oo

06.14.03.0029.01
Y(~00) == oo

06.14.03.0030.01
Y(i ) == 0o

06.14.03.0031.01
Y(i 00) = o0

06.14.03.0032.01

Y(&) = oo
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General characteristics

Domain and analyticity

¥(2) isan andytical function of z which is defined over the whole complex z-plane with the exception of countably
many pointsz= -k /; ke N,

06.14.04.0001.01
z—yY(2::C—C
Symmetries and periodicities

Mirror symmetry

06.14.04.0002.01

Y@ =@
Periodicity

No periodicity

Poles and essential singularities

The function ¥/(2) has an infinite set of singular points;
a) z== -k /; k e N, are the smple poles with residues —1 ;
b) z== s isthe point of convergence of poles, which is an essential singular point.

06.14.04.0003.01
Sing,(Y(2) = {{{-k, 1} /; ke N}, {0, co}}

06.14.04.0004.01
res,(Y(2) (-k = -1/;keN

Branch points
The function y(2) does not have branch points.

06.14.04.0005.01
BPW(2) = {}

Branch cuts
The function y(2) does not have branch cuts.

06.14.04.0006.01
BC(¥(2) = {}

Series representations

Generalized power series
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Expansionsat z==0

For the function itself

06.14.06.0002.02

1 2z 372 aa 0
Dox———y+—— —— ..z
¥ (2) . T+ 6 {37+ o /(2 0)

06.14.06.0017.01
2z 4

! 37 i oz
l/f(Z)OC—;—JY“'?—g() +E_ ()

06.14.06.0003.01

1 d ) :
V@ ===yt DU+ 1A < 1

i=0

06.14.06.0001.01

1 0 o (_1)] Zj+1
V@ =-=-y+) Y ———/ild<1
z koo jo0 (k+ )12

06.14.06.0004.02

1
Y(2) o 3 -y (1+0(2)
Expansionsat z== 27 /; zp # —n

For the function itself
06.14.06.0006.02
WD) o Y(20) + L2, 20) (- 20) - {(3, 20) (2= 20)* + ... [; 2> ) N~ (2 € Z N 25 < 0)
06.14.06.0018.01
W(2) « Y(20) + {(2, 20) (2— 20) - {3, 20) (2— 20/ + O((2—= 20)°) [ ~ (0 € Z N 25 < 0)

06.14.06.0007.02

V@ =y + ) (D L +2 2) @-2)"! [~ (20 € Z N 2% < 0)

j=0

06.14.06.0005.02
=& () -2
V@ = Y@+ ) Y [ (e Z\%=0)
kom0 (K+2z)'"
06.14.06.0008.02
WD) o< Y(20) + £(2,29) (2—2)) 1+ OZ-2)) /; ~ (2o € Z N2y < 0)

Expansionsat z==—n

For the function itself
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06.14.06.0009.02
2 4

1
l/l(Z)oc——+lﬁ(n+l)+[ﬂ——§'(2, n+1)](z+n)—§’(3, n+1)(z+n)2+[ﬂ——§(4, n+1)](z+n)3—.../; (z->-MAneN
Z+n 3 45

06.14.06.0019.01
2 4

1
W(@) oc ——— +zﬁ(n+l)+[% -2, n+l)] Z+M-¢3,n+1)(z+ n)2+[Z—5 —lA4,n+ 1)](z+ n3+0(z+m?) /;neN
Z+n

06.14.06.0010.02

e ::——+¢(n+1)+2[ +ok+1) - Z(k+1, n+1))(z+n)k/; nen
z+n o\ k!

06.14.06.0011.02

1
V(@2 ———+yY(n+1)(1+O0(z+n)) /;ineN
Z+nN
Expansionsof y(z+e)ate==0/; z# —n

For the function itself

06.14.06.0020.01
WZ+e) YD +02, 2e—L3, 2 +...[;(e>0)A-~(zeZAz<0)

06.14.06.0021.01
Y+ (D +{(2,2e-{B, 0 +0() /;~(ze ZNz2=<0)

06.14.06.0022.01

W(Z+e) = w(z)+Z(—1)i {j+2,26™ i~ (zeZNz<0)
=0

06.14.06.0023.01
W(Z+e) <Yy (L+0() /; -~ (ze ZAz2<0)

Expansionsof y(—n+e¢€) at e==0

For the function itself

06.14.06.0024.01

1 2 1
z/;(—n+e)o<——+w(n+1)+(%—§(2, n+1)]e+5w<2>(n+1)ez+.../; (e->0ANneN
€

06.14.06.0025.01

1 2 1
W(—n+6)°<——+w(n+1)+(%—§(2, n+1)]e+5w<2)(n+1)ez+o(e3)/;neN
€

06.14.06.0026.01

1 ) (k)
¢(—n+e)oc——+¢/(n+1)+2[ +0k+1) - Z(k+1, n+1)]ek/; (e->0)AneN
€ =) k!

06.14.06.0027.01

1
y(-n+e oc—— (1+0() /;neN
€
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Asymptotic series expansions

06.14.06.0012.01

| LS gl <r A
Y(2) oclog(z) - — - — /i lag@)| < A (12 - o)
o 2k 2K
06.14.06.0028.01
1 & By o larg(2)|
Y(2) o< log(2) - — —Z +im(icot(nz)—1) {—J [i=(2z€eZNz<0)A(]Z > )
2z 17 2k 2K b
06.14.06.0013.01
1 1 1
Y@ olog - — - — (1 + O[—]] /i larg@| < w A (12 - o)
2z 127 v

06.14.06.0029.01

1 1 1 larg(2)|
Y(2) o< log(2) - — - —(1+O(—))+in(icot(nz)—1){ J/; - (zeZNz<0O)A(Z - )
2z 127 v n

Residue representations

06.14.06.0014.01
1 & r1-s?r2-s-2-1-s
== — I
V@)= > e&(

i=0

F(S)] =D-7
re-s?
Other series representations

06.14.06.0015.01

1 1 1 1
zﬁ(z)::——+z(—+ + +...)—y
z z+1 2((z+2) 3(z+3

06.14.06.0016.01

1 & 1
Z)==——+2 -
va zJr é(k+l)(k+z+1) 7

Integral representations

On the real axis

Of thedirect function

06.14.07.0001.01

11—t
U(2) ==f dt—vy/,Re(2 >0
o 1-t

06.14.07.0002.01
—t

o e t+17?
¢(2)==f [—— ]dt/; Re(2 >0
0 t t

06.14.07.0003.01
t -zt

e —e
w(Z)::f
0 1-et

dt—y/;Re(2 >0
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06.14.07.0004.01

1 ,11-Pya®
W(n):—f ——dt-y/;neN*
-1 1-t

06.14.07.0007.01
Xz—l

1 1
v f( - ]dx/; Re) > 0
o lx—-1 log(x)

A. Radovill

Contour integral representations

06.14.07.0005.01
1 NOT1-9T(1l-9T2-2-9
_27riF(1—Z)L r2-sr2-s

U@ =y (-1°ds

06.14.07.0006.01
1 f7+iwl“(s) rA-9rad-sr-z-ys

27i T(1-2) Jy-ieo [2-9r2-y9

U(2)=-y- (-1)Sds/;0<y<1

Limit representations

06.14.09.0001.01
noo1
¥(2) == lim |log(n) —Z —_—
N—-o0 0 Z+ k
06.14.09.0002.01

1
e ::—Iim(aa 2)- —]
s-1 s-1

Generating functions

06.14.11.0001.01
tlog(1-t)

Y(n) == — [[t"] ] —-y/;neN*

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.14.16.0001.01
Y(l-2) =ncot(r2) + (2

06.14.16.0002.01

1
U(=2) = y(2) + mcot(r 2) + —
z

06.14.16.0003.01

1
Yz+ D)=y + >
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06.14.16.0004.01
1
U(z-D)=¥2-——
z-1
06.14.16.0005.01

n-1 1
Z+N)=yY(Z —— /ineN
W(z+n) w()+§z+k/ c

06.14.16.0006.01

n-1 1
Uz-M=¢@- ) ineN
k=0

—z-k-1

Multiple arguments

Argument involving numeric multiples of variable

06.14.16.0007.01
1 1
¥(22)=10g(2) + - (l//[z+ —J + lﬂ(Z))
2 2
06.14.16.0010.01
O R o I
_ - —_— p— O
¥(32) 3 ¢(2)+w2+3 +¢Z+3 +109(3)
Argument involving symbolic multiples of variable

06.14.16.0008.01

1m1 k
Y(mz) ==log(m) + — Zw[z+ —) /imeN*t
mi— m

Products, sums, and powers of the direct function

Sums of the direct function

06.14.16.0009.01

1
(2 + w(z + 5) =2y(22) - 2log(2)

Identities

Recurrence identities

Consecutive neighbors

06.14.17.0001.01

1
Y@ =yz+1) - -
z

06.14.17.0002.01

1
Y@ =y¢z-H+—
z-1

Distant neighbors
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06.14.17.0003.01

n-1 1
2)=y(z+n - )Y — /ineN
V@ =derm-) — fine

k=0 Z7t

06.14.17.0004.01
no1
V@ =yz-m+ Yy —

a2k

/ineN

Functional identities

Relations of special kind

06.14.17.0005.01

1
Y(=2)=yY(2) +mcot(m 2) + —
z

Complex characteristics

Real part

06.14.19.0001.01
ReW(X + i y)) = RootSum[(:ctl +D (@ + 281 x+ Y+ 11?) &,
06.14.19.0002.01

1
Re(y(x+iy)) = > W(X=iy) +Y(X+iy))

Imaginary part

06.14.19.0003.01

i
Im(x+iy)) = > W(X=iy) —y(X+iy))

Differentiation

Low-order differentiation

06.14.20.0001.01

oU(z
D _
0z
06.14.20.0002.01
PY(2)
— =y?©
i¥y.a

Symbolic differentiation

06.14.20.0003.02
"Y(2)
92"

=yP@/ineN

YO(—H1) (3 + (H1- 1) x+y? - H1)

X+ (ARL+2) X+ Y +H1(3HL+2)

&]—'y
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Fractional integro-differentiation

06.14.20.0004.01
Y2
0z

=y

06.14.20.0005.01

9” w(z) Y G © 1 z
= ~FCon (2, D7t - + 7 Z — 2F1(1, 2.2—q; - —)
82{1 Iﬁ(-’]- - a) k=1 k2 k

Integration

Indefinite integration

Involving only one direct function

06.14.21.0001.01

f Y(2)dz==1ogl'(2)

Involving one direct function and elementary functions

Involving power function

06.14.21.0002.01

. Za/—l ’}/Zw Z(H—l 00 1
fzaf Y(2dz= 3F2(

z
1,2 a+1; 2,a+2;——)
k+1

-—+
l-a  a  o+1liz7k+1)?

06.14.21.0003.01

n
fz" v@dz=) (-1 (n-j+1); 7y V@ /neN

j=0

Definite integration

Involving the direct function

06.14.21.0004.01

z n-1 -1 k ) )
t+1) -0 tdt=m-1yVz+1) - —1k(n )z+1’k*”’1 D (=j+k+1), ¢ ineN
fow( )(Z-1) (n— 1)1y )k%;() . @D DD ) ¥V fine

i=0

Summation

Finite summation

06.14.23.0001.01

Dl =n@n+H-1)/;neN’
k=1



http: //functions.wolfram.com

12

06.14.23.0002.01

k\ 2rpki 2npi

Zw(—]e q ==q|og(1—eT)/; peN"AgeN"Ap<q

q
kea \d
06.14.23.0003.01
m (=) [T, (&),
0 i1+ 1) [T, (by),

p ml nl q
(w(i+1)+l//(i+n+1)—¢(m—i+1)— Z l//(l—i—ak)+Zl//(l—i—bk)—Zl//(i+ak)+ Z w(i + by |2
k=1 k=1

k=n1+1 k=m1+1

ntm (HE:nlJrl ra- ak)) HE:mlJrl (b (( 1) p-ml-nl )—n
- - z
(I, 11— b)) TR T@w)
{ (M T(=m = b)) T2, T(m+ ay + 1)

(M+n+ DM+ D! (Tepgeq T=M=a0) [Tmyes TM+ by + 1)

1
)m+n+

(- 1)n ((_ 1)p—m1—n1—l 2

pioFgia(L L m+ag+1, .., m+ap+Lm+n+2 m+2 m+b +1, ..., m+by+1;2) +

N L ml s _ nl -
- -D([TATA- j+n=b)) [T, T —n+a) (= 1)-mi-niep Z)j "

20 M+ n= D! ([Teonges T = § = 8+ D) [Tpomye1 TG = N+ B

mi. Ty — 1) [y — n = 1) (T by = b)) (T2 Ty = bo) T T@— by + 1) nbye1

((_ 1)—ml—n1+ p+1 Z)

i T+ b0) (TTeng1 O = 80) TTiaa T =1+ 10
p+2Fq+2(11 —m—bi +1, al—bi +1, ..., ap—bi +1; n—bi +2, 2—bi, bl_bi +1, ..., bq—bi +1; Z) +

=D"nimt! (HE:n1+1 I(1-a) TThmas T

log((-D)P ™" ) Fgea(-m &g, ..., apin+ 1, by, ..., by 2) + — —
(IR T = b)) [Tezq T'(@y)
1_a11 (ERY] 1_an1: m+ 11 1_anl+1v ooy 1_ap

0, N, 1=by, ..., 1= by, 1= bysa, ooy 1=y

oo

neNAMeNA VY ikezAjkni<jsmptkemt (0j — by & Z)

{ml,nl, p q} ={3,1,4,5};

a = { Random[Complex], Random[Complex],
Random[Complex], Random[Complex], Random[Complex],
Random[Complex]}; b = { Random[Complex],
Random[Complex], Random[Complex], Random[Complex],
Random[Complex]};

Chop[Table]

{ Sum[((Pochhammer[-m, i]* Product[ Pochhammer[

a[[Kl. 1], {k, 1, p}])/

(i'* Pochhammer[n + 1, i]* Product[

Pochhammer[b[[K]], i1, {k, 1, a}]))*z"i*
(Sum[PolyGamma[1 - b[[K]] - i], {k, 1, m1}] -
Sum[PolyGamma[a[[K]] +i], {k, 1, n1}] -
Sum[PolyGamma[1 - a[[K]] - i],
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{k,n1+ 1, p}] + Sum[PolyGamma]
b[[K]] +i],{k,m1+1,q}] +
PolyGamma[n +i + 1] + PolyGamma[i + 1] -
PolyGamma[m + 1 - i]), {i, 0, m}]/
(D)™ n* nl* m!* Product] Gamma[ 1 - a[[K]]],
{k, n1+ 1, p}]* Product[ Gamma[b[[K]]],
{k,m1+1,q}])/
(Product[Gamma[1 - b[[K]]], {k, 1, m1}]*
Product[Gamma[a[[K]]], {k. 1, n1}]))*
MeijerG[{Table[1 - &[], {r, 1, n1}],
Join[{m + 1}, Table[1 - [r]],
{r,1+n1,p}]]}, {Join[{O, -n},
Table[1 - b{[r]], {r, 1, m1}]],
Table[1 - b[[r]], {r, 1+ m1, a}]},
-DMp-nl-ml+1)*7] -
((n"*m!* Product[ Gamma[ 1 - a[[K]]],
{k, n1 + 1, p}]* Product] Gamma[ b[[K]]],
{k, m1+ 1, g}])/(Product]
Gamma[1 - b[[K]]], {k, 1, m1}]*
Product[Gamma[a[[k]]], {k, 1, n1}]))*
(Sum[Gamma[-1 + b[[i]]]* Gamma[-n - 1 + b[[
i]11* ((Product[Gamma[-b[ [K]] +
b[[i11], {k, 1, i - 1}]* Product[
Gamma[-b[[K]] + b[[i]]], {k, i +1,
m1} ]* Product[ Gamma[1 + &[[K]] -
bI[i]]. {k, 1, n1}])/(Gamma]
m + b[[i]]]* Product] Gamma[-a[[Kk]] +
b[[i1]], {k, n1 + 1, p}]* Product|
Gamma[1 + b[[K]] - b[[i]]],
{k,m1+1,qt]))*(-D™(p-nl-ml+
D*2)™(1 + n- b[[i]])*
HypergeometricPFQ[Join[{1, 1- m -
b[[i]]}, Table[1 + &[[r]] - b[[i]],
{r, 1, p}I. Join[{2 + n- b[[i]],
2- b[i]]}, Table[1 + b[[r]] -
bI[i]]. {r, L a}]]. 2],

{i, 1, m1}] + Sum[(((n - j - 1)'*Product|
Gamma[1 + n - b[[K]] - j], {k, 1, m1}]*
Product[ Gamma[-n + d[[K]] +|],

{k, 1, n1}1)/((n + m - j)!* Product[
Gamma[1l+n- a[K]] -j], {k, n1 + 1,
p}]* Product{Gamma[-n + b[[K]] + j],
{k,m1+1,q])*(((-D)™p-nl-ml)
2M041),{j,0,n-1}] +
((Product[Gamma[-b[[K]] - m], {k, 1, m1}]*
Product[Gamma[1 + g[[K]] + m], {k, 1,
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n1}])/(ProductGamma[-a[[k]] - m], {k,
nl+ 1, p}]*Product{Gamma[1 + b[[K]] +
m], {k, m1 +1, g}]))*
(D) (DMp-nl-ml-1)*z)(n+
m+ 1))/((n+m+ 1)*(m+ )NH))*
HypergeometricPFQ[Join[{1, 1}, Table[1 +
m+a[[r]], {r, L, p}]I,
Join[{2+n+m,2+m}, Tablegf1l+m+
bl[r]]. {r. 1, q}11. 21))/
((DMp-nl-ml)*z2)*n+
Log[(-D)™Mp-nl-ml-1)*z]*
HypergeometricPFQ[Join[{-m}, Table[a[[r]],
{r, L, p}]], Join[{n + 1}, Table[b[r]],
{r, L atll, 2D} /.
{z -> Random[]* Exp[Pi* I*(ii/4)]}, {n, O, 3},
{m, 0, 3}, {ii, 0, 7}1]

Infinite summation
06.14.23.0004.01
i TTe1 (@),

—[(//(i+1)+w(i+n+l) Z ¢(1—|—ak)+2¢(1—|—bk) Z¢(l+ak)+ Z Wi +by|Z =
ico 11(n+ 1) ]‘[k 1 (B

k=n1+1 k=m1+1
(=D n! (Mg T = @0) TTcmaea T

(T, T2 — b)) T T(@w)

q
n! log((-1)P-m-nt z){nr(bk)] priFgia(l @, .. ap L n+ 1, by, ..., by 2)+
k=1

p.g+2

p q
Gml+2'n1[(—l)p—m1—n1 . l-a,....,1-ay, 1-ap, ..., 1-a ) D" ! ([Mcpgea T = 80) My [0

-n, 0, 1—b1, ceny 1—bm1, l—bm1+1, ey l—bq - (Hrkn:llr(l_bk))nﬂilr(ak)

- j- D TATA - j+n-b)) [T TG —n+a)

[( 1)P- mi-nl , ”Z

i Mgy T =+ N = @) [Ty TG =N+ b

(- 1)—m1—nl+p—1 Z)j +

1) gL+l i“ (mby) (H 1T@—bi +1)) (HL_:11 esc(r (o — bk))) [T, 1 csolr (b — by)) ((_1)p—m1—nl z)l_bi
= g2 T — 3

priFga(l a—bi+1 . a—-b+Ln-b+22-b,b-b+1 ... ,bg—b+1; z)]/;

neNA VY. ikezhjknt<jsmipikemt (0] — bx & Z)

{ml,nl, p q} ={3, 2 4,5};

aa = { Random[Complex], Random[Complex],
Random[Complex], Random[Complex], Random[Complex],
Random[Complex]}; bb = { Random[Complex],
Random[Complex], Random[Complex], Random[Complex],
Random[Complex]};

Chop[Table]
{Sum[(Product[Pochhammer[ag[K]], i], {k, 1, p}]/
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(i Pochhammer[n + 1, i]* Product[
Pochhammer[bb[[K]], i1, {k, 1, g}]))*z"i*
(Sum[PolyGamma[1 - bb[[K]] - i,

{k, 1, m1}] - Sum[PolyGamma[ag[[K]] + i],

{k, 1, n1}] - Sum[PolyGamma[1 - ag[[K]] -
il,{k,nl+1,p}] +
Sum[PolyGamma[bb[[K]] + i], {k, m1 + 1,
g}] + PolyGamma[n +i + 1] +
PolyGamma[i + 1]), {i, 0, 100}]/
(((-D)"n* n!* Product] Gamma[ 1 - aa[[K]]],
{k, n1+ 1, p}]* Product[ Gamma[bb[[K]]],
{k,m1+1,dq])
(Product[Gamma[1 - bb[[k]]], {k, 1, m1}]*
Product[ Gamma[ag[[Kk]]], {k, 1, n1}]))*
MeijerG[{ Table[1 - ag[[r]], {r, 1, n1}],
Tablef1 - ag[[r]], {r, 1+ nl, p}]},
{Join[{-n, O}, Table[1 - bb[[r]],
{r, 1, m1}]], Table[1 - bb[[r]],
{r,1+mil, q}]}, (-1)*(p- nl-ml)*7] -
(((-1)~n*n!* Product] Gamma[ 1 - ag[[K]]],
{k, n1+ 1, p}]* Product[ Gamma[bb[[K]]],
{k,m1+1,q}])/
(Product[Gamma[1 - bb[[K]]], {k, 1, m1}]*
Product[ Gamma[ag[[Kk]]], {k, 1, n1}]))*
(-)™*Pin(m1 + 1)*
Sum[(ProductGamma[1 + aa[[K]] - bb[[i]]], {
K, 1, n1}]/Product]| Gamma[-ag[[K]] +
bb[[i]]], {k, n1 + 1, p}])*
Csc[Pi*bb[[i]]]"2* Product[ Csc[ Pi*
(-bb[[K]] + bO[[i]])], {k, 1,1 - 1}]*
Product[Csc[Pi* (-bb[[k]] + bb[[i]])],
{k,i+21 m}*((-D)"p-nl- mL*2)»
(1 - bb[[i]])*
HypergeometricPFQRegularized[Join[{ 1},
Table[1 + ag[[r]] - bb[[i]], {r, 1,
pH], Join[{n + 2 - bb[[i]],
2 - bb[[i]]}, Table[1 + bb[[r]] -
bb[[i]], {r, 1, a}1]. Z,
{i,1, m1}] +
Sum[(((n -j - D)!*Product] Gamma[1 -
bo[[Kk]] +n-j], {k, 1, m1}]*
Product[Gamma[ag[[k]] - n +],
{k, 1, n1}])/(Product] Gamma[
1-ag[K]] +n-j], {k,n1+1,p}]*
Product][ Gamma[bb[[K]] - n + ],
{k,ml+1 q}])*
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((D™p - nl-ml-1)*2)"it),
{i, 0, n- 1/((-D)™p - n1 - ml)*z)"n) +
Log[(-D)™(p - n1 - mL)*zZ]*n!*
Product] Gamma[bb[[K]]1, {k, 1, g} ]*
HypergeometricPFQRegul arized[Join[{ 1},
Table[ag[[r]], {r, 1, p}]].
Join[{n+ 1, 1}, Table[bb[[r]], {r, 1, q}1],
z))} 1. {z -> Random[]* Exp[Pi* I*(ii/4)]},
{n, 0, 3}, {ii, 0, 7}]]

Representations through more general functions

Through hypergeometric functions

Involving ,Fq
06.14.26.0001.01

V(@2 =2Z-1D3F1,1,2-222, )~y

Through Meijer G

Classical casesfor thedirect function itself
06.14.26.0002.01

e 1 iy
Z)== —— P I —v
ra-z A" [0-1-17"

Through other functions

I nvolving some hyper geometric-type functions

06.14.26.0003.01

v(@2 =y

Representations through equivalent functions

With related functions

06.14.27.0001.01
1 9T

'@ oz

06.14.27.0002.01
dlogl'(2)

0z

06.14.27.0003.01
Y@ =Hz1 -y

Zeros
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06.14.30.0001.01
U(z)=0/;14<2y<15A-06<2 <-05A-16<2<-15A-27<23<-26A
-37<z<-36A-47<z5<-46\-57<25<-56A\N-67<z<-66A... \keN

History

—J. Stirling (1730)

—A.-M. Legendre (1809)

—S. Poisson (1811)

—C. F. Gauss (1810)

—M_.A. Stern (1847) proved convergence of the Stirling series for digamma function



http: //functions.wolfram.com

18

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.

© 2001-2008, Wolfram Research, Inc.



