Permutatzons AnD CoMBINATIONS

EﬂFundnmcntal principle of counting : 9f an event can occur in m diffenent ways, fo!.'nwin? whith anothen
event can occun (n n diffexent ways then the total numben of occunence of the evenls in the given
onden is mxn.

Penmutations : The numben of pemmutations of n diffenent things 1iaken at a time, whene nepelition s

not allowed , (s denoted by “P,1 . “‘p’| - nl whene Dén<n
(n-n)|
{i‘(l‘n! = [X2X3X..Xn]| n = nxtn-nt] Factoxial Notation (1) éx: 31 = [X2X3 =6

4 Theonem | * The numben of penmutations of n diffenent thr‘n?s, taken n af a lime, whene 0<n<mn and
the objects do not mepeat is n (m-1)(m-2)....(m-n+1) which is denoted "3 ",

® Theonem 2 ¢ The numben of penmutations of m diffexent things , taken n ot a time. whene nepetition is
allowed , is =™

® Theonem 3¢ The numben of penmutations of n objects, whene p objects ane of the same kind and mest
ane all diffenent . _mL

P!

® Theonem 4 ¢ The  numben of pesmutations of n objects taken all at a time, whene p, objects ane of finst
kind , p, oObjects ane of the second kind, ..., P, objects ane of Lhe k™ kind ond nest , if any ,

ane all diffenent is m!
Plple. Pyl
({Cﬂmbinations ¢ The numben of combinations of m diffenent things taken n at a time, denoted by g 7
Mooe Bl Péasnm
al(n-n)l

9 Theonem 5 [Py = "C, !, 0<nsnm

. n n
® Theonem 6 | "¢, +"c, = "G,

P Note :

1, from above _ML_ - "Coxnl, ie nCn= . . -
(m-n)l nl (m-n)l

In panticulan , f m=n, ﬂfﬂ = ml _q
n| 0!

2. we defime "Cp=1, ie, the numben of combinalions of n diffenent things  taken mlhina, at all is considened to
be 1. Counting combinations is menely counting _ the no. of ways in which some on all objects at a time
ane selected . Selecting nn!m‘ng at all is the same as leaving behind all the objects and we know thot
thene is only one way of doing so. This way  we define "Cp= 1 .

3.8 2L .1 ="C, the formula "Cy=_NL____ is applicable fon n=0 also. Hence "C,=_Ml____ . 0¢n
01 (n-o) nl(n-n)| nl(n-n)|
R ull . _nl = "¢, e, se!ect:’na n objects out of n objects is same as nejectin

(-l (n-Cm-m) (n-n)] ml (n-#n) objects.

5. 0,3 "2 a=b on a=n-b, ie, n=a+b



