
Permutations and combinations

4 Factorial n ( n ! ) or Ln for any
natural number is defined as the

product of first n
natural numbers .

Nf 1 . 2- 3 .
-

- (n -2) ( n -D n

n ! = (n - D ! n = ( n -2) ! ( n -Dcm . . .

O ! = I ( convention) .

↳ If u ! -- y ! ,
then either n=y

or n -- o and y =3
or a = I

and y=o

↳ Exponent of prime p in n ! is

equal to =#t LTEJTLF.tt . - -



↳ Number of zeros at the end of n !
is simply Les je Lyft LF) e -

- -

Fundamental Principle of counting
Addition Ride : If two mutually
exclusive events A and B can

occur in m and n ways respectively,
then the total number of ways
in which A or B can happen is

Mt h .

Multiplication Rule : If two independent
events A and B can occur in

m and n ways respectively then the

total number of ways in which A and B

can occur is m - n .
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Combinations : Arrangements in which
order does NOT matter

↳ Total number of ways to
select r

things from n distinct things
-

- ri. n÷=÷m
.

Properties : i)nco=ncn= 't
'

Ii) Nc; hey ⇒ r=k or r=
n -K

iii) ng --
n- '

cut
"

Ce
④

iv) e - ng = n -

n -

y
r - l

V) nee is maximum at ten

when N is even and r = HILL when

n is odd .



↳ Total number of ways to select

r objects from n distinct objects
such that p particular objects are

always included in
the selection is

n- keep
↳ Total number of ways to arrange
r objects from n distinct objects
such that p particular objects are

always included in
the arrangement

is

n-tce.pe !
Lt Total number of ways to select

r objects from n distinct objects
such that p particular objects are
always excluded is

n- keep



n-pce
↳ Total number of ways to arrange
r objects from n distinct objects
such that p particular objects are

always excluded in
the arrangement is :

n- bei r !
↳ The total number of ways

to

arrange n objects such that b

barticular objects always remain together
in the arrangement is :

(n- htt ) ! H
.

↳ The total number of ways
to arrange

n objects such that p particular objects
are always separated is :





a) Total number of ways to select

any
number of objects from n

distinct

objects is In .

b) Total number of ways to select
at least one object from n distinct

objects is In- I .

Selection from identical objects :
↳ The total number of wages, to
select r objects from n identical objects
is I .

↳ The total number of ways to select
any number of objects from n identical
objects is not £ .



The total number of ways to select
at least one object from n identical
objects is n .

>
Given a number N -- Hap! pi . . .

where p, are primes
A) Number of divisors = (att) (

b ti) Ceti) - -

c) sum of divisors
-

- I hIHkba)
in:÷i . .

.

↳ Total number of subsets of
a set containing n

element is

an
.



DIVISION INTO Groups ( objects
distinct)

↳ Total number of ways
to divide

n distinct things into groups containing
m
, b. 9. -

-

groups are distinct ?

=
n !
m ! P ! q! . . .

Total number of ways to distribute

mn objects into m groups Such
that

each group has equal number of objects
( groups are distinct)

=
Cmn) !
¥



↳ Total number of ways to distribute

mn objects into m groups Such
that

each group has equal number of objects
( groups are identical)cm

MIL n ! )
m

O

DIVISION into group ( objects identical)

↳ The total number of ways
to

distribute n identical objects into

r distinct group such that
each

group gets at least one object =

Coefficient of x
"
in ( at a' ta't . .

. 7h

=
n- I
ca - I



• The total number of ways
to

distribute n identical objects into

r distinct group such that
each

group gets any number of object
is

coefficient of x
"
in ( Hata't -

- . T

= Ntr- I
C
r - t

Principle of Inclusion
:

↳Total number of derangement of
n is equal to
n ! fi - ¥ it

.

" I

↳ Total number of ways to
distribute

n distinct objects into r distinct



groups such that each group
gets at least one object is:

rn- rg (r -Dntrcz La
-25- - - -

② ircular Permutations
:

' Total number of ways
to

arrange n distinct things around

a circle is Cn - D !

↳ If the clockwise arrangement
and counter- clockwise arrangements are
same then

the total number of
distinct arrangements is equal to
en - D !
2-

-



Geometrical combinatorics

↳ for n points in a plane
the maximum number of lines
is hcg ,

the maximum number

of triangles is MC
,

↳ In an n sided convex polygon
the total number of diagonals
is ncz- n .


