= SAFALTA con

Permutation & Combination

4 SAFALTA com

e by I ISEN

[ Vishal Garg (B.Tech, |IT Bombay) ]




Concepts

FUNDAMENTAL PRINCIPLE OF COUNTING (counting without actual counting):

If an event A can occur in 'm' different ways and another event B can occur in 'n' different ways, then the total
number of different wavs of-
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simultaneous occurrence of both events in a definite order is myn. This can be extended to anv number
of events (known as multiplication principle).
(b)

—ert

happening exactly one of the events is m + n (known as addition principle).
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Problems

How many 3 digit munbers can be formed by the digit 1, 2, 3, 4, 5 without repetition.

/ — — :Gb \

- Sy by 3
5 4 3




fa)
(b)

Problems

How many diffrent words can be formed using all the letters in the word "MIRACLE".
If vowels may accupy the even position. T
In the above case if vowels may occupy odd position.
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Permutation

Permutation means arrangement in a definte order of things which may be alike or different taken some

or all at a time. Hence permutation refers to the situation where order of occurrence of the ev: ents 1S
S ——— m—

important.

OR
Permutation is arrangement of things in same definite order

If °P_ denotes the number of peunutatlous of n dlffelent things, takmg r at a time, then
/ﬂ- il

o nm—1)0—2) ..(0-1+1)= l( r)!

f/

; Note that . nP =nl.
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Combination

Combination refers to the situation where order of occurrence of the event 1s not important.
or combination is selection of one or more things out of n things.
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If °C, denotes the number of combinations of n {_'di'fferentﬁ things taken r at a time, then
# Z— nip seechons o
"C o= = lr where r<n ;: neN and r e W.
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Important Results :
S nC, =1
& °C,=1
i) *C = = GG = X+y=n or X=y
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Combination
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Combination refers to the situation where order of occurrence of the event is not important.
or combination is selection of one or more things out of n things.
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If °C_ denotes the number of cembinations of n {_'di'fferenft) things taken r at a time, then
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Problems

A box contains 5 different red and 6 different white balls. In how many ways can 6 balls be drawn
I 5 different re
= so that there are atleast two balls of each colour 7
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Problems

On a new vear day, every students of a class sends a card to every other student, the postinan

I@I delivers 600 cards. How many students are there in class?
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Problems
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On a new vear day, every students of a class sends a card to every other student, the postiman

I@_I delivers 600 cards. How many students are there in class?
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Problems

4 Boys & 4 Girls are to be seated in a line find number of ways
= They can be seated so that "No two girls are rogetha;r“
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Formation of Groups @K £ gl
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(a) () The number of ways in which (m + n) different things can be divided into two groups such that one of .
; [m+n) ¥
them contains m things and other has n things, is g (m # n).
———— —_— : i
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(i) K m = n, it means the groups are equal & in this case the number of divisions is '(—n‘)z'- As in any
n! n! 2!
one way it is possible to interchange the two groups without obtaining a new distribution.
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(b) (i) Number of ways in which (m + n + p) different things can be divided into three groups containing m,
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Problems

I@I In how many ways 6 bundles of 12 different toys be made such that 2 bundles are of 3 toys each.
- 2 bundles are 2 toys each & 2 bundle of 1 toy each
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Problems

Find the number of ways of dividing 52 cards among 4 players equally such that each gets exactly
l@_I one f Ace. —
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Permutation of Alike Objects

The number of permutations of ii_l_l_]_jl__lgs taken all at a time when p of them are similar & of one type, q of
them are similar & of another type, » of them are similar & of a third type & the remaining
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n—(p+q+r)are all different 1s : -
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Problems

Find total number of word's formed by using all letters of the word "IITJEE".
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Problems

Consider word ASSASSINATION, find number of wavs of arranging the letters.
I@_I AT Number of words using all.

= (i) If no two vowels are together:
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Circular Permutation
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The number of circular permutations of n different things taken all ata tume 1s : (n — 1)!. If clockwise &
—_— _— —

n-1)!
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Note : Number of circular permutations of n things when p alike and the rest different taken all at a time
(n—-1)!-~
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anti—clockwise circular permutations are considered to be same. then it 1s

distinguishing clockwise and anticlockwise arrangement 1s




Problems

In how many wayvs 7 diffrent flowers can be formed into a gariand.

A B CDE F(,

E




Problems

Find number of wavs in which 7 American apd 7 British people can be seated on a round table so
= that no two Americans are consecurve. e
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Total No of Selections

Given n different objects, the number of ways of selecting atleast one of them 1is |,
——

“9r+ “C2 +aC 1 +....+18C = 28 _ 1. Thus can also be stated as the total number of combinations of n
distinct things.
= 1(\— \
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Total number of ways in which it is possible to make a selection by taking some or all out of
_p+q+r+.... things, where p are alike of one kind, q alike of a second kind , r alike of third kind &
soonis givenby: (e gt D AEE D -1.
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Problems

Find the number of ways in which one or more letter be selected from the letters "AAAABBCCCDEF"
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Total Distribution

(a) Distribution of distinct objects : Number of ways in which n distinct things can be distributed to p

persons if there is no restriction to the number of things received by them is given by : p"
T 7 -
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(b) = Distribution of alike objects : Number of ways to distribute n alike things among p persons so that
each may get none, one or more thing(s) is given by n’P“Cp_
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Problems

Find total number of ways of distributing 7 identical computers to R[S|G. So that each receive atleast one

computer
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Dearrangement

Number of ways in which n letters can be placed in n directed letters so that no letter goes into its own
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