N o e e ARG ) or 1 : :
es. it is denoted by the Syl:r*nbg]y[;m} of a system containing a large number of |

3 .Ilvr T . ., r Tt
l"t‘ahabilit}r Theorems e r’}f: i #’m’- ‘rf__fl.
The followin - yie
thermodynamics. € are the important probability theorems used in atatistical
1 : - s j
(1) The ﬂu;ﬂber of ways in which N distinguishable particles can be arranged in
el ol Mg el HyS

N!

(i1) T_hE_ nu:pher of djﬁgrentrways in which n particles can be selected from N_
distinguishable particles irrespective of the order of selection will be equal to

N!
(N -n)! n!

(111) The number of different ways in which n distinguishable particles can be
arranged in g distinguishable states with not more than one particles in each
state will be equal to

g!
nl(g - 1'1].F

4.3 STIRLING’S APPROXIMATION

The caleulation of N! becomes laborious for large values of N. The Stirling's
approximation gives the approximation values of log N! when N is very large.
According to formula one has,

InN!'=NInN-N ' (Stirling's approximation)
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By definition of N! one has
N!=1:2:3:¢,,_:{N'

Therefore,
N =lnl+1n2+ 3+ ¥ In(N - 2) + In (N

N + Continium

= I Inm
m=1

| In this summation, except
for the first few terms whose values
are small, as m increases and A
attains large values, the increase in
the value of m by unity is very
emall. Hence 1n the above
summation Inm ¢an be
approximately treated as
continuous so that it gives the area
mderthecurvefmmﬂn:ltu |
m = N obtained by plotting Inm V8 m "
m (Fig. 4.3). This 1s a turn and 18 "

equal to the integration of In x dx Fig. 4.3 A plot 2 ,
between limits x=1and x = N. Hence a e appmnmateﬂ to

E]K{N‘llﬂN

-1}+1nN

inm

In m versus m !

hove equation can b
To solve this integral use

N
In N! =_[ 1ln xdx integration by parts.
1 ] x
N L L Iudv=uv—jvdu -_,'I
In N! =[x1nx]1—l' x-;dx : L)
1 Here u = In x and dv=dx
N
::NlﬂN-‘l].ﬂl-‘Ildx IThEﬂv:xandduz—x'" .

R
|




