
DISCRETE MATHEMATICS



LECTURE 4
-

Reference :
Plan :

sections 8-5 and 8 - b of

- Principle of Inclusion - Exclusion book:

- Applications of this principle DISCRETE MATHEMATICS

AND ITS APPLICATIONS
- No - of onto functions

( 7th edition)
- derangement by Kenneth Rosen
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Contd . from previous slide :
- -

In all intersections of more than jti Seti ,
'
a
'

-is not counted .

- Expression giving the count of
'
a
'
is :

( I) - (E) +4 ) .
.
. . . + rising ;)

- What is the value of this expression ?
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Principle of Inclusion - Exclusion :
-
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Let Ai , Az , . . . , An be finite sets
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Examine I : How many bit strings of length 8- centring
fs?

PAUSE



-

Bit strings of lengths jbIHT:-/
with 6 consecutive zeroes . x'T'

II

:-.

A , = { strings of length 8 that start with 6 consecutive zeroes }

Az = { strings - that have 6 consecutive zeroes

starting from position 23

As = {--

starting from position 33

Required answer = / A, U Aau As I = 4+4+4 - z- I -2+1
In m - - -

IA , I = 4 LAI n Azl = 2 (Ain Azn Az) = 1

IAI = 4 I Ain As) it
= 8

IA, I = 4 (Azn Az ) - 2



Number of onto functions :
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Ci = { functions where element i has no pre - image }
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Derangement:-
A permutation of objects so that no object is in its original position .

Examples : I 2 3
-

-

t
,

① 3 2
.

2 I 13J
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3€
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tanganents .

3 ② I



Question : What is the number of derangement of a set
-

with n elements ?



No . of derangement :#
I 2 3 n - -

n

a::÷::.ftoriginal position derangement .

#

No - of permutations
=n !

Ai = set of permutations where i is in its original position
( ith )

IA , uh - -- u Ail = green part .
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No . of derangement of a set with n elements is :

Dna n ! - (7) Cn - D! + ( 2) In - z) ! - . . . + c- it (g) o!



non -negative integral
Example : find the no. of solutions to n, t Mz t nz = 15
- n

s -t . n , E 4 and nz E 8 and as E F



non -negative integral
Example : find the no. of solutions to n, t Mz t as = 15
- n

s -t . n , E 4 and nz E 8 and as E F
-
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Regd . answer = Total no. Of solutions

A , = set of solutions with Nc >4 - IA , uAzUA3 )

Az =
- Nz > 8

Az = - n, > 7



NI t Mzt Nz = 15

Total no . Of solutions: 2 bars And It stars

= 17 Cz

# solutions with RI 34 . IAI )

n, = 95 -1N,') 5th! + nun , = is = 12 Cz
un
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Mi + ni en> = 6 = 802
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# solutions with My> 7 M t na ng

'
= 7 = 9 Cz

IA , n Azl . . .
. - - (continue the calculation?



Summary:
-

- Principle of Inclusion- Exclusion

- # of onto functions

-

# of derangement .


