44 SPECIAL FUNCTIONS L15

First, 1.13(1) can be written in the form
(D (e*-D"'-z"'+%=23 B, z%"'/(2n)! 2| < 2n.
n=1

If the B, are replaced by 1.13(24) and 1.13(27) we find

(2) (e*=1D)""=z""-Y%+ 2[: (e~ 1)"" sin(¢tz) dt [ Imz| <27,

(8) (e**-1D""=(22)""=% 4+ 7z _f;w sin®(¢z) csch?(m) dt  |Im z| < 7.,

If in 1.13(2) the B (x) are replaced by the expressions 1,13(20) and
1,13(21) and in 1.14(2) the E_(x) by the expressions 1,14(19) and 1.14(20), we
find

xz 1 b 2Qmx) ~ -t
(4) ‘ = — +f cos (2ux) - ¢ sin(tz) dt
z
0

et~ cosh(2nt) ~ cos(27x)

'f” sin(272) cos(tz) dt

cosh (27¢) — cos(2mx)

0<x<1, |Imz|<2n,

(5 ——=2 f sin(m) cosh(®) o ) de
0

e*+1 cosh(2nt) - cos(27x)

- 9 f cos (n2) sinh (m:) sin (¢2) dt
0

cosh(2nt) - cos(27x)
0<x<1, |Imzl <n.

1.16. Polygamma functions

We define
d™ logl'(2)  d" y(2)
() ¢™()= — = ACTR S
dz" dz"
dnc(z) n=l, 2’3'...’
(2) G (z) = —, G2 =G(2) n=123 .00.
z

The following functional equations are consequences of the results of
1.7.1 and 1.8:
(3) ¢'(z2) = ¢ 42) =(=D)"*" pt/z""!

[ ctn(72)]

@) (D) = (=1 P (1= 2) = -7 d"

zn



