
Permutation and Combination 

Module-3 



“Fundamental Principle of Counting states that  
“If an event can occur in m different ways , following 
which another event can occur in n different ways, 

then the total number of occurrence of the events in 
the given order is m x n .” 

Recap 

The notation ‘n!’ represents the product of first n natural 
numbers 

A Permutation is an arrangement in a definite order of 
number of objects taken some or all at a time 

The number of permutation of n different objects taken r at a time, 

where 0< r ≤ n and the objects  do not repeat is nPr. 



The number of Permutations of n 
different  objects taken r at a time , 

when repetition is allowed , is nr 
 

  Theorem-2 

Using 
Theorem 2 

Using FPC 



 
 
 
 
 

 
 
 
 

 
 
 

  

Find: 

(i) If the repetition is not allowed = 120 

(ii) If the repetition is allowed=216 

The number of 3-letter words which can 
be formed by the letters of the word 
NUMBER 

No. of permutations of 6 objects taken 3 at a time… 



P
E
R
M
U
T
A
T
I
O
N
S 
 

C
O
N
T
I
N
U
E
D 

 
iii) 

i) 6 objects taken 4 at a time= 
𝟔𝑷𝟒=   𝟑𝟔𝟎 

ii) 6 objects taken 6 at a time 
        6!  = 720 
 



 
 
 

Q. Find the number of  ways of rearranging the letters of the 
word  ROOT.  

Ans. Here there are 4 objects (R,O,O,T),where 2 objects (O , O) 
are of the same kind and the rest are all different . 

 

R𝑂1 𝑂2 T 
R𝑂2 𝑂1 T 
T 𝑂1 𝑂2 R 
T𝑂2 𝑂1 R 
𝑂1 T𝑂2 R 
𝑂2 T𝑂1 R 
 
 

1 
 
1 
 
1 

EVERY   2 
ARRANGEMENTS, 

IS  A WORD 

4 OBJECTS 

TAKEN 4 

AT A 
TIME=4! 



SEEER 
S𝐸1𝐸2𝐸3R 
S𝐸1𝐸3𝐸2R 
S𝐸2𝐸1𝐸3R 
S𝐸2𝐸3𝐸1R 
S𝐸3𝐸2𝐸1R 
S𝐸3𝐸1𝐸2R 
 
 

6 

EVERY   6=3! 
ARRANGEMENTS, 

IS  A WORD 

5 OBJECTS 

TAKEN 5 

AT A 

TIME=5! 

6 





Example  



Find the number of arrangements of the letters of the word COFFEE.  
 

L
E
T
’
S   
 
S
O
L
V
E 

letters letters letters 

letters 

letters 
letters 

MALAYALAM 
 
TOTAL = 
M comes-  
A comes- 
L comes- 
 
 
How many words??? 

How many  words can be 
made  from  

MALAYALAM??? 

letters 
letters 

letters 

letters 



Question 10:  
In how many of the distinct permutations of the letters in MISSISSIPPI do the 
four I’s not come together?  

Answer 10:  

In the given word MISSISSIPPI, I appears 4 times, S appears 4 times, 

P appears 2 times, and M appears just once.  

There are  8 objects in which there are 4 

Ss and 2 Ps  

 therefore no. of   ways  

 i.e., 840 ways.  

M  S    S  S    S    P   P   I   I   I   I    

𝟖!

𝟒! 𝟐!
 

4 I’s do not come together = 
34650 – 840 = 33810  

Total no. of arrangements=34650 No. of arrangements, where 4 I’s 
come together =840 



Permutations continued 



1 How many numbers are  there between 100 and 1000 such that 
7 is in the unit’s place? 

2  
How many words beginning and ending with a consonant can be 
formed by using the letters of the word EQUATION? 

3 How many words can be formed out of the letters of the word 
ORIENTAL so that A and E occupy odd places? 

4 Find the number of permutations of the letters of the word 
HYDERABAD. 

5 In how many ways can 5 girls  and 3 boys be seated in a row so that 
no two boys are together? 

ANSWERS;(i) 90 (2) 4320 (3) 8640 (4) 
9!

2!2! 
 (5) 14400 

ASSIGNMENT 


