10.

11.

Phys 741
Statistical Mechanics
Special Integrals, Functions, and Series Sheet

Dr. Gassem Alzoubi
The Hashemite University Department of Physics, Zarqa, Jordan

7|—"/2Rn 7T.'n/QRn

. The n-dimensional volume and surface area of a hypersphere of radius R is V,,(R) = TZT) = (m)2)! and
z .
n/2 pn—1 n/2 pn—1
Sp(R) = m;(%fl) = 2r r(?) , where I'(2 + 1) = (n/2)! and I'(% + 1) = 2T'(n/2)
. Stirlings formula Inn! ® nlnn —n
. The Gamma integrals : = [ a" e de, D(n)=(n—1),, T(n+1) =nl(n), [°a" e * dx = aZ}!H
n —3/2 -1/2 1/2 1 3/2 2 5/2 3 4
T(n) ® o7 yr 1 4 1 3T 2 ¢
. The Gaussian integrals: f_oo e’ dy = \/E foo 2—02” gy — %\/%, ffooo zhe—ow® dy = % ~5, a general for-

mula when the integrand is even is given by f g2ne—0n? gy = 20! \/ gznF1, note that because the integrand

is even we can take [~ z?"e —aa? gy — 9 I :1:2”6_‘” dz

o0 —ax? _ 1 0 —oza: _ 1 0o 5 —ax? _ 1 : :
Jo  we de = 5, [ a® de = 5, [, z’e dx = -3, a general formula when the integrand is odd and

from 0 to oo is given by fo g2 tle=or” gy = 2027!“, note that because the integrand is odd , ffooo g2ntle—aa? go —
0

. Riemann zeta function: ¢(p) = >, &

p 1 32 2 5/2 3 4 5 6

((p) oo 2612 T ~1.645 1341 1.20206 T ~1.0823 1.0369 & ~1.017

. The Bose integrals : ¢,(z) = ﬁ 0 2l dr (00 2tde Py 4 1) ((n+ 1), [0 L€ — pT(n) ((n),

zTer—1J0 em—1 -2 =
. The Fermi integrals : f,(z) = ) OOO Zm_nl;icfl , OOO gﬁ”{ =(1- 2%) F'n+1)¢(n+1)
. Sommerfield expansion formula : [ 65(5(6 f—il J§ F(e)de + % (k T)2F' ()
. Infinite geometric series: 00 (" = 1=, Y% na" = ﬁ, Yoo ynfat = ”(”l(‘f:)lg
Finite geometric series: a Zfl\f:o " =a 11:”;71
Maclaurin series (power series): e* =3 > % n, ,(I+ ) =31 (D)2*, and (a+2)" = Y1 (P)aka" 7k,

where the binomial coeflicient (Z) = (n—nilg)'k'

Good Luck



