CLASS - 11 JEE - MATHS
PRINCIPLES OF INCLUSION AND EXCLUSION
In the Venn's diagram (i),
We get n(AuUB) =n(A) +n(B) —n(ANnB)
n(A’ N B") =n(U) —n(AUB)
In the Venn's diagram (ii),
We get
n(AUBUC) =n(A) +n(B) +n(C) —n(AnB)—n(BNC)—n(ANC)+n(ANnBNC)
n(A’NnB'NC) =nU)—n(AUBUCQC)
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In general, we have nn(A; UA, U ........UA})
Ex. Determine the number of permutations of the letters a, b, ¢, d, e, f, g taken all at once, ensuring that

neither the 'beg' nor 'cad' pattern appears.
Sol. The total number of unrestricted permutations, denoted as n(V), is equal to 7!

Let A be the set of all possible permutations in which the 'beg' pattern always appears:

n(A) = 5!
Let B be the set of all possible permutations in which the 'cad’ pattern always appears:
n(B) = 5!

n(A N B) : Number of all possible permutations when both 'beg' and 'cad’ patterns appear.

n(A n B) = 3!. Hence, the total number of permutations in which neither 'beg' nor 'cad’ patterns

appear is.

n(A’NB") =n(U) —n(ANnB) =n(U) —n(A) —n(B) +n(ANB)
= 7!- 5!- 5l + 3L

Arrangements

If "P, denotes the number of permutations (arrangements) of n different things, taking r ata

time, "P.=n(n -1 - 2)..... m=—r+1) = (nri!r)!
De Arrangement

The number of ways to place n letters in n corresponding envelopes, such that no letter is placed

in the correct envelope, is:

ni1—2 4l + 80

Proof:

The set of distributions of n letters in envelopes, denoted by Ai, where each letter is placed
in the corresponding envelope, is such that the ith letter is placed in the correct envelope.
The number of ways to achieve this is given by n(A;) = 1 x (n~1)! [Since the remaining
n-! letters can be placed in n~* envelopes in (n~1)! ways].
Then, n(Ai n A]-) represents the number of ways where letters i and j can be placed in their
corresponding envelopes.
n(A;NA) =1x1x(n-2)!
n(A;NA;NAY)=1x1x1X(n-3)!
Hence, the required number is
n(A;UA,U.....UA) =n'"—n(A;NA,N....NnA,)
n! = [¥n(A) —Y¥n(AjNnA) +Xn(AiNA NAY) + .+ (=1D"En(A N A, ...NNAp)]
=n!-["C;(n-1)! - "C,(n-2)! + "C3(n-3)!+....... + (-1D)™ x "C,y1]

=n!— [1!(:;1)! (n—1)!— 2!(;‘;2)! (M=2)+ ot (D)
(_1)n]

=nl[l—= 4t
1! 2! n!
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Ex. A person is writing letters to six friends and addressing corresponding envelopes. Determine the

number of ways the letters can be placed in the envelopes so that:

1. All the letters are in the wrong envelopes.

2. At least two of them are in the wrong envelopes.
Sol. 1. The number of ways is which all letters be placed in wrong envelopes

1,1 1,1 1,1
B S TR IR,

(l_l+i_L+L)
= T720\2 6 24 120" 720

=360-120+30-6+1=265.

2. The number of ways in which at least two of them in the wrong envelopes
_ 6 1,1 6 1,1 1 6 1,1 1
= 0Cu2l (I—g+ )+ SC3l (-4 =D+ Cudl (1—+-— =

6 r(1-t4r_ 1,1 1 6Cgl (1 -ttt 1 1.1

NI Clabri b viabriubrint=n BN Clabriubrintri il gr)

= 15 + 40 + 135 + 264 + 265 = 719

19

1
_+Z)



