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DEPARTMENT OF MATHEMATICS 
 

Subject: COMBINATORICS     Subject Code: 16MMP305B 

L    T    P    C  

4     0     0   4 
 
PO: After completing this course, the learner gain a clear knowledge on various 
combinatorial numbers and the applications of combinatorial techniques in real life problems. 
 

PLO: To be familiar with the Stirling numbers, Bell’s formula, Multinomial theorem, Euler 
function and be exposed with the Necklace problem.  

 

UNIT I  

Basic Combinatorial Numbers – Stirling numbers of the second kind – Recurrence formula for 

Pnm. 

 

UNIT II  

Generating functions – Recurrence relations- Bell’s formula. 

 

UNIT III  

Multinomial – Multinomial theorem- Inclusion and Exclusion principle. 

 

UNIT IV   

Euler function –Permutations with forbidden positions –the Menage Problem. 

 

UNIT V  

Problem of Fibonacci –Necklace problem – Burnside’s lemma. 

 

TEXT BOOK  

1. Krishnamurthy, V. ( 2002), Combinatorics: Theory and Applications, East West Press Pvt. 

Ltd. 

REFERENCES  
1. Balakrishnan V.K., (1995). Theory and problems of Combinatorics, Schaums outline   
    series,McGraw Hill Professional. 

2. Alan tucker, (2002). Applied Combinatorics, 4e, John wiley & Sons, New York. 
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University Established Under Section 3 of UGC Act 1956) 

Pollachi Main Road, Eachanari (Po), 
Coimbatore –641 021 

DEPARTMENT OF MATHEMATICS 

Lecture Plan 
 Subject Name: COMBINATORICS   Subject Code:   16MMP305B 

S. No 

Lecture 

Duration 

Hour 

Topics To Be Covered Support Materials 

UNIT-I 

1. 
1 Basic Combinatorial Numbers R4: Ch 6: Pg.No: 314-

316 

2. 
1 Continuation of Basic Combinatorial Numbers  R3: Ch:1: Pg.No: 43-45 

 

3. 
1 Stirling numbers of the second kind  

 

R3: Ch:2: Pg.No: 117-

120 

4. 
1 Continuation of Stirling numbers of the second 

kind 

R3: Ch:2: Pg.No: 120-

123 

5. 
1 Continuation of Stirling numbers of the second 

kind 

R3: Ch: 2: Pg.No: 124-

127 

6. 
1 Recurrence formula for Pnm. R5: Ch 14: pg.No: 129-

131 

7. 
1 Problems of  Recurrence formula for Pnm. R5: Ch 14: pg.No: 131-

133 

8. 
1 Problems of  Recurrence formula for Pnm. R5: Ch 14: pg.No: 134-

137 

9.  1 
Continuation of  problems of Recurrence 

formula for Pnm. 

R5: Ch 14: pg.No: 138-

140 

10. 1 Basic Combinatorial Numbers R4: Ch 6: Pg.No: 314-

316 

11. 1 Continuation of  Basic Combinatorial Numbers R4: Ch 6: Pg.No: 316-

318 

12 1 Recapitulation and Discussion  of possible  
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questions  

Total 12Hours           

Reference Book: 

R3:.  Russell Merris, (2003).Combinatorics, Second edition, John wiley & Sons, New York. 

R4:. Veerarajan. T, (2007), Discrete Mathematics with Graph Theory and Combinatorics, Mc-Graw 

Hill companies,New Delhi. 

R5. Sebastian M. Cioaba and M. Ram Murty,  A First Course in graph Theory and Combinatorics, 

    Hindhustan Book Agency Pvt. Ltd. 

 

UNIT-II 

1. 1 
Generating functions R1: Ch 3: Pg.No: 104-

105 

2. 1 
Problems using  Generating functions R1: Ch 3: Pg.No: 111-

114 

3. 1 
Continuation of Problems using  Generating 

functions 

R1: Ch 3: Pg.No: 114-

116 

4. 1 
Continuation of Problems using  Generating 

functions 

R1: Ch 3: Pg.No: 117-

120 

5. 1 
Continuation of Problems using  Generating 

functions 

R1: Ch 3: Pg.No: 120-

123 

6. 1 
Recurrence relations R1: Ch 3: Pg.No:107-

110 

7. 1 
Problems using  Recurrence relations R1: Ch 3: Pg.No:128-

130 

8. 1 

Continuation of Problems using  Recurrence 

relations 

 

R1: Ch 3: Pg.No:131-

133 

9 1 Continuation of Problems using  Recurrence 

relations 

 

R1: Ch 3: Pg.No:134-

138 

10 1 Bell’s formula. 

 

R1: Ch 3: Pg.No:139-

140 
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11 1 Continuation of Bell’s formula. 

 

R1: Ch 3: Pg.No:140-

142 

12 1 Recapitulation and Discussion  of possible 

questions 

 

Total 12 Hours   

Reference Book: 

1. Balakrishnan V.K., (1995). Theory and problems of Combinatorics, Schaums outline   
    series,McGraw Hill Professional. 

 

 

UNIT-III 

1 1 Multinomial R3: Ch 1: Pg.No: 69 

2 1 Multinomial theorem R3: Ch 1: Pg.No: 70-71 

3 1 Examples of Multinomial theorem R3: Ch 2: Pg.No:72-74 

4 1 Continuation of Inclusion and Exclusion 

principle. 

 

R3: Ch 2: Pg.No:75-76 

5 1 Inclusion and Exclusion principle. 

 

R1: Ch 2: Pg.No: 47 

 

6 1 Examples of Inclusion and Exclusion principle R2: Ch 8: 328-330 

7 1  

Examples of Inclusion and Exclusion principle 

R2: Ch 8: 330-333 

8 1 Continuation of Examples of Inclusion and 

Exclusion principle  

R2: Ch 8: 333-335 

9 1 Continuation of Examples of Inclusion and 

Exclusion principle  

R1: Ch 2: Pg.No: 54-56 

10 1 Multinomial R3: Ch 1: Pg.No: 69 

11 1 Examples on multinomial  T1: Ch5: Pg.No. 55-58 

12 1 Recapitulation and Discussion  of possible 

questions 

 

Total 12Hours   
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Textbook:  

1. Krishnamurthy, V. ( 2002), Combinatorics: Theory and Applications, East West Press Pvt. 

Ltd. 

 

References: 

1. Balakrishnan V.K., (1995). Theory and problems of Combinatorics, Schaums outline   
    series,McGraw Hill Professional. 

  2. Alan tucker, (2002). Applied Combinatorics, 4e, John wiley & Sons, New York. 

  3.  Russell Merris, (2003).Combinatorics, Second edition, John wiley & Sons, New York. 

 

UNIT-IV 

1 1 Euler function R6: Ch:10.Pg.No:92 

2 1 Problems related to Euler function R6: Ch:10.Pg.No:93-94 

3 1 Permutations with forbidden positions R3:Ch 3: Pg.No: 183-185 

4 1 Continuation of  Permutations with forbidden 

positions 

R3:Ch 3: Pg.No: 186-187 

5 1 The Menage Problem R6: Ch:10.Pg.No:95 

6 1 Continuation of  Menage Problem R6: Ch:10.Pg.No:96-97 

7 1 Continuation of  Menage Problem R6: Ch:10.Pg.No:98-99 

8 1 Continuation of  Menage Problem R6: Ch:10.Pg.No: 100-

103 

9 1 Continuation of  Menage Problem R6: Ch:10.Pg.No:103-

105 

10 1 Euler function R6: Ch:10.Pg.No:92 

11 1 Continuation of  Euler function R6: Ch:10.Pg.No:93-95 

12 1 Recapitulation and Discussion  of possible 

questions 

 

Total 12 Hours   

Reference Book: 

R3.  Russell Merris, (2003).Combinatorics, Second edition, John wiley & Sons, New York. 

R6. J. H. Van Lint and R.M. Wilson ,(2001) A Course in Combinatorics, Second Edition, Cambridge 

University Press, New Delhi. 

 

UNIT-V 

1 1 Problem of Fibonacci R5: Ch 2: Pg.No: 47 
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2 1 Continuation of  Problem of Fibonacci R5: Ch 2: Pg.No: 48-51 

3 1 Necklace problem R3: Ch: 3: Pg.No: 191-

193 

4 1 Continuation of  Necklace problem R3: Ch: 3: Pg.No: 194-

196 

5 1 Burnside’s lemma. R6: Ch:10.Pg.No:  94 

6 1 Continuation of  Burnside’s lemma. R6: Ch:10.Pg.No:   95- 

98 

7 1 Theorems and examples of  Burnside’s 

lemma. 

R3: Ch: 3: Pg.No:197-

200 

8 1 Theorems and examples of  Burnside’s 

lemma. 

R3: Ch: 3: Pg.No:200-

203 

9 1 Recapitulation and Discussion  of possible 

questions 

 

10 1 Discussion on Previous ESE Question Papers  

11 1 Discussion on Previous ESE Question Papers  

12 1 Discussion on Previous ESE Question Papers  

Total 12 Hours           

Text Book: 

T1: Herstein.I. N.,(2010). Topics in Algebra,  Second edition, Wiley and sons Pvt Ltd, Singapore. 

Reference Book: 

R3.  Russell Merris, (2003).Combinatorics, Second edition, John wiley & Sons, New York. 

R5. Sebastian M. Cioaba and M. Ram Murty,  A First Course in graph Theory and Combinatorics, 

    Hindhustan Book Agency Pvt. Ltd. 

R6. J. H. Van Lint and R.M. Wilson ,(2001) A Course in Combinatorics, Second Edition, Cambridge 

University Press, New Delhi 

 

Total no. of Hours for the Course: 60 hours 
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(Deemed to be University 
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UNIT I 

        Basic Combinatorial Numbers – Stirling numbers of the second kind – 

Recurrence formula for Pnm. 

 

REFERENCES: 

 

1. Russell Merris, (2003).Combinatorics, Second edition, John wiley & 

Sons, New York. 

2. Veerarajan. T, (2007), Discrete Mathematics with Graph 

Theory and Combinatorics, Mc- Graw Hill 

companies,New Delhi. 

3. Sebastian M. Cioaba and M. Ram Murty, A First Course in 

graph Theory and Combinatorics, Hindhustan Book Agency 

Pvt. Ltd. 
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UNIT-I 

 

 

 How many different four-letter words, including nonsense words, can be 

produced by rearranging the letters in LUCK? In the absence of a more inspired 

approach,there is always the brute-force strategy: Make a systematic list. Once we 

become convinced that Fig. 1.1.1 accounts for every possible rearrangement and 

that no ‘‘word’’ is listed twice, the solution is obtained by counting the 24 words 

on the list. 

While finding the brute-force strategy was effortless, implementing it required 

some work. Such an approach may be fine for an isolated problem, the like of 

which one does not expect to see again. But, just for the sake of argument, imagine 

yourself in the situation of having to solve a great many thinly disguised variations 

of this same problem. In that case, it would make sense to invest some effort in 

finding a strategy that requires less work to implement. Among the most powerful 

tools in this regard is the following commonsense principle. 

Fundamental Counting Principle: Consider a (finite) sequence of decisions. 

Suppose the number of choices for each individual decision is independent 

of decisions made previously in the sequence. Then the number of ways to make 

the whole sequence of decisions is the product of these numbers of choices. 

           To state the principle symbolically, suppose ci is the number of choices for 
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decision i. If, for 1  i < n, ciþ1 does not depend on which choices are made in 

LUCK             LUKC            LCUK       LCKU           LKUC           LKCU 

ULCK              ULKC             UCLK         UCKL        UKLC        UKCL 

CLUK        CLKU          CULK         CUKL       CKLU     CKUL 

KLUC              KLCU           KULC         KUCL        KCLU        KCUL 

 

Figure 1.1.1. The rearrangements of LUCK 

decisions 1 ; . . . ; i, then the number of different ways to make the sequence of 

decisions is c1x c2x…x cn. 

Let’s apply this principle to the word problem we just solved. Imagine yourself 

in the midst of making the brute-force list. Writing down one of the words involves 

a sequence of four decisions. Decision 1 is which of the four letters to write first, 

so  c1 = 4. (It is no accident that Fig. 1.1.1 consists of four rows!) For each way of 

making decision 1, there are c2 = 3 choices for decision 2, namely which letter 

to write second. Notice that the specific letters comprising these three choices 

depend on how decision 1 was made, but their number does not. That is what is 

meant by the number of choices for decision 2 being independent of how the 

previous decision is made. Of course, c3 = 2, but what about c4? Facing no 

alternative, is it correct to say there is ‘‘no choice’’ for the last decision? If that 

were literally true, then c4 would be zero. In fact, c4 ¼ 1. So, by the fundamental 

counting principle, the number of ways to make the sequence of decisions, i.e., the 

number of words on the final list, is  c1 x c2 x c3 x c4 =  4x  3 x 2 x 1: 

The product n x (n  1) x (n- 2) x….x2  x 1 is commonly written n! and 

read n-factorial: The number of four-letter words that can be made up by 

rearranging the letters in the word LUCK is 4! =24. 

What if the word had been LUCKY? The number of five-letter words that can be 

produced by rearranging the letters of the word LUCKY is 5! =120. A systematic 

list might consist of five rows each containing 4! = 24 words. 

Suppose the word had been LOOT? How many four-letter words, including 

nonsense words, can be constructed by rearranging the letters in LOOT? Why not 

apply the fundamental counting principle? Once again, imagine yourself in the 

midst of making a brute-force list. Writing down one of the words involves a 

sequence of four decisions. Decision 1 is which of the three letters L, O, or T to 
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write first. This time, c1 = 3. But, what about c2? In this case, the number of 

choices for decision 2 depends on how decision 1 was made! If, e.g., L were 

chosen to be the first letter, then there would be two choices for the second letter, 

namely O or T. If, however, O were chosen first, then there would be three choices 

for the second decision, L, (the second) O, or T. Do we take c2 = 2 or c2 = 3? The 

answer is that the fundamental counting principle does not apply to this problem 

(at least not directly). 

The fundamental counting principle applies only when the number of choices for 

decision i + 1 is independent of how the previous i decisions are made. 

To enumerate all possible rearrangements of the letters in LOOT, begin by 

distinguishing the two O’s. maybe write the word as LOoT. Applying the 

fundamental counting principle, we find that there are 4! = 24 different-looking 

four-letter words that can be made up from L, O, o, and T. 

 

Among the words in Fig. 1.1.2 are pairs like OLoT and oLOT, which look 

different only because the two O’s have been distinguished. In fact, every word in 

the list occurs twice, once with ‘‘big O’’ coming before ‘‘little o’’, and once the 

other way around. Evidently, the number of different words (with indistinguishable 

O’s) that can be produced from the letters in LOOT is not 4! but 4 !=2 ¼ 12. 

    What about TOOT? First write it as TOot. Deduce that in any list of all possible 

rearrangements of the letters T, O, o, and t, there would be 4 ! ¼ 24 different-

looking words. Dividing by 2 makes up for the fact that two of the letters are O’s. 

Dividing by 2 again makes up for the two T’s. The result, 24=ð2  2Þ ¼ 6, is the 

number of different words that can be made up by rearranging the letters in TOOT. 

Here  they are 

                  TTOO TOTO TOOT OTTO OTOT OOTT 

All right, what if the word had been LULL? How many words can be produced 

by rearranging the letters in LULL? Is it too early to guess a pattern? Could the 
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number we’re looking for be 4 !=3 ¼ 8? No. It is easy to see that the correct 

answer must be 4. Once the position of the letter U is known, the word is 

completely determined. Every other position is filled with an L. A complete list is                         

ULLL, LULL, LLUL, LLLU. 

To find out why 4!/3 is wrong, let’s proceed as we did before. Begin by 

distinguishing the three L’s, say L1, L2, and L3. There are 4! different-looking 

words that can be made up by rearranging the four letters L1, L2, L3, and U. If we 

were to make a list of these 24 words and then erase all the subscripts, how many 

times would, say, LLLU appear? The answer to this question can be obtained from 

the fundamental counting principle! There are three decisions: decision 1 has three 

choices, namely which of the three L’s to write first. There are two choices for 

decision 2 (which of the two remaining L’s to write second) and one choice for the 

third decision, which L to put last. Once the subscripts are erased, LLLU would 

appear 3! times on the list. We should divide 4 ! ¼ 24, not by 3, but by 3 ! ¼ 6. 

Indeed, 4 !=3 ! ¼ 4 is the correct answer. 

Whoops! if the answer corresponding to LULL is 4!/3!, why didn’t we get 4!/2! 

for the answer to LOOT? In fact, we did: 2 ! =  2. 

Are you ready for MISSISSIPPI? It’s the same problem! If the letters were all 

different, the answer would be 11!. Dividing 11! by 4! makes up for the fact that 

there are four I’s. Dividing the quotient by another 4! compensates for the four S’s. 

Dividing that quotient by 2! makes up for the two P’s. In fact, no harm is done if 

that quotient is divided by 1 ! = 1 in honor of the single M. The result is 

11 !/(4 ! 4 ! 2 ! 1 ! )=  34, 650  

(Confirm the arithmetic.) The 11 letters in MISSISSIPPI can be (re)arranged in 

34,650 different ways.* 

There is a special notation that summarizes the solution to what we might call 

the ‘‘MISSISSIPPI problem.’’ 
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Possible Questions 
Name of the Faculty : Pavithra. K 

Class                           :  II – M.Sc. Mathematics 

Subject Name            :   Combinatorics 

Subject Code             :   16MMP305B 

UNIT-I 

1. State and Prove the Pascal’s Identity. 

      2. From a club consistiong of 6 men and 7 womwn, in how many ways can we select a 

committee of  

a) 3 men and 4 women 

b) 4 persons which has atleast one women 

c) 4 persons that has atmost one man 

d) 4 persons that has persons of both sexes 

e) 4 persons so that two specific members are not included. 

      3.The number of different permutations of n objects which include n1 identical objects of 

type I, n2 identical objects of type II,… and nk identical objects of type k is equal to 
𝑛!

𝑛1!𝑛2!𝑛3!…𝑛𝑘!
, where n1+n2+n3+…+nk= n. 

     4.  When repetition of n elements contained in a set is permitted in r-permutations, then prove 

that  the number   of r-permutations is nr. 

    5.  There are 3 Piles of identical red, blue and green Balls, where each pile contains atleast 10 

balls. In   how many ways can 10 balls be selected. 

i) if there is no restriction  

ii) if atleast one red ball must be selected 

iii) if atleast one red ball, atleast 2 blue balls and atleast 3 green balls must be selected. 

iv) if exactly one red ball and atleast one blue ball must be selected. 

v) if at most one red ball is selected.  

     6.  State and prove the pigeonhole principle. 

     7. Let A be a set consisting of n elements (n2). Then prove that there are 
𝑛!

2
 even  

permutations and 
𝑛!

2
   odd Permutations. 

     8. State and Prove the Vandermonde’s Identity. 

     9.  Prove the number of onto functions in Fm,n is n!S(m,n). 

    10. The number of circular permutations of n objects is (n-1)!. 

    11.  Prove that i) P(n,n) = P(n,n-1) 

                              ii) P(n,r) = (n-r+1) P(n, r-1)   
 



Question Option-1 Option-2 Option-3 Option-4 Answer
6
P1 is equal to 18 12 6 0 6

 
6
P4 is equal to 36 360 6 4 360

If 
n
C12 = 

n
C6 value of n is 12 14 16 18 18

An arrangement of a finite number of objects taken some or all at a 

time is called their  A.P Combination Sequence  permutation  permutation

Letters of SAP taken all at a time can be written in  2 ways 6 ways 24 ways 120 ways 6 ways

6ι/8ι 23743 65 56  1⁄56
 1⁄56

Factorial of a positive integer n is nι =
 n(n-1)(n-2)(n-

3)…3.2.1
(n-1)(n-2)(n-

3)…3.2.1
 (n-1)n(n-1)(n-2)(n-

3)…3.2.1  (n-2)(n-3)…3.2.1
 n(n-1)(n-2)(n-

3)…3.2.1
 
n
P2 = 30→n = 6 4 5 720 6

Number of word that can be formed out of letters of word 

BOTSWANA is 8ι  2ι  8ι.2ι 8ι/2ι 8ι/2ι
 1/20.19.18.17 = 20ι/16ι  16ι/20ι 1/16ι 20ι 16ι/20ι
Value of 

10
C4 x 

8
C3 is 12760 11760 10760 9760 11760

For a negative integer n, factorial nι  is unique  is 0  does not exist  is 1 does not exist

1/12.11.10 =  1/12ι 9ι/12ι 12ι/9ι  12ι 9ι/12ι
 
n
Cr .rι =

 n+1
Pr

. n
Pr+1

 n-1
Pr

 n
Pr

 n
Pr

Letters of CHORD taken all at a time can be written in 2 ways  6 ways 24 ways  120 ways  120 ways
5
C2 + 

5
C1 =

6
C2

 6
C1

5
C2

 5
C1

6
C1

10.9/2.1 =  1/10ι 2ι8ι/10ι  10ι/2ι8ι  10ι  10ι/2ι8ι
Out of 7 consonants and 4 vowels, how many words of 3 

consonants and 2 vowels can be formed? 210 1050 25200 21400 25200

In how many ways can the letters of the word 'LEADER' be 

arranged? 72 144 360 720 360

In how many ways a committee, consisting of 5 men and 6 women 

can be formed from 8 men and 10 women? 266 5040 11760 86400 11760

In how many ways can a group of 5 men and 2 women be made 

out of a total of 7 men and 3 women? 63 90 126 45 63

In how many different ways can the letters of the word 

'MATHEMATICS' be arranged so that the vowels always come 

together? 10080 4989600 120960 13546 120960

How many 4-letter words with or without meaning, can be formed 

out of the letters of the word, 'LOGARITHMS', if repetition of 

letters is not allowed? 40 400 5040 2520 5040

In a group of 6 boys and 4 girls, four children are to be selected. In 

how many different ways can they be selected such that at least 

one boy should be there? 159 194 205 209 209

How many 3-digit numbers can be formed from the digits 2, 3, 5, 

6, 7 and 9, which are divisible by 5 and none of the digits is 

repeated? 5 10 15 20 20

A box contains 2 white balls, 3 black balls and 4 red balls. In how 

many ways can 3 balls be drawn from the box, if at least one black 

ball is to be included in the draw? 32 48 96 64 64

In how many different ways can the letters of the word 'DETAIL' 

be arranged in such a way that the vowels occupy only the odd 

positions? 32 36 48 60 36
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 UNIT II  

Generating functions – Recurrence relations- Bell’s formula.  

REFERENCES:  

1. Balakrishnan V.K., (1995). Theory and problems of Combinatorics, 

Schaums outline  series,McGraw Hill Professional. 
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Possible Questions 
Name of the Faculty : Pavithra. K 

Class                           :  II – M.Sc. Mathematics 

Subject Name            :   Combinatorics 

Subject Code             :   16MMP305B 

UNIT-II 

 

     1. Solve the recurrence relation an=4an-1-4an-2+(n+1)2n. 

     2.  Use the method of generating function to solve the recurrence relation 

      an+1 - 8an +16an-1=4n;n1; a0=1,a1=8. 

    3. Form a recurrence relation satisfied by an= ∑ 𝑘𝑛
𝑘=1

2 and find the value of ∑ 𝑘𝑛
𝑘=1

2 . 

 

   4. Use the method of generating function to solve the recurrence relation an=4an-1+3n.2n ;n1, 

given that   a0= 4. 

   5. Use the method of generating function to solve the recurrence relation an=3an-1+1;n1, given 

that 

        a0= 1. 

  6.  Solve the recurrence relation ar-7ar-1+10ar-2= 3r given that a0=0 and a1=1. 

 

  7.  Find a formula for the general term Fn of the Fibonacci sequence 0,1,1,2,3,5,8,13,… 

  8. Use the method of generating function to solve the recurrence relation an+1-an=3n;n0, given 

that  a0= 1. 

  9.Solve the recurrence relation an= 2an-1+2n; a0=2. 

 10.State and Prove the Bells formula. 

11. Solve the recurrence relation an+2-6an+1+9an= 3(2n)+7(3n),n 0, given that a0=1,a1=4 

 

 

 

 



Question Option-1 Option-2 Option-3 Option-4 Answer

There are 30 people in a group. If all shake hands with one another , how many 

handshakes are possible? 870 435 30! 29! + 1 435

 In how many ways can we arrange the word ‘FUZZTONE’ so that all the vowels 
come together? 1440 6 2160 4320 2160

In Cricket League, in first round every team plays a match with every other team. 9 

teams participated in the Cricket league. How many matches were played in the 

first round? 36 9! 9!-1 72 36

How many combinations are possible while selecting four letters from the word 

‘SMOKEJACK’ with the condition that ‘J’ must appear in it? 81 41 8!/2! 3!/2! 41

In a room there are 2 green chairs, 3 yellow chairs and 4 blue chairs. In how many 

ways can Raj choose 3 chairs so that at least one yellow chair is included? 3 30 84 64 64

In a room there are 2 green chairs, 3 yellow chairs and 4 blue chairs. In how many 

ways can Raj choose 3 chairs so that at least one yellow chair is included? 17
C9 x 9! X 8!

17
C9 x 8! X 7! 8! X 7! 17

C8 x 8! X 9!
17

C9 x 8! X 7!

On a railway line there are 20 stops. A ticket is needed to travel between any 2 

stops. How many different tickets would the government need to prepare to cater 

to all possibilities? 760 190 72 380 380

In Daya’s bag there are 3 books of History, 4 books of Science and 2 books of 
Maths. In how many ways can Daya arrange the books so that all the books of 

same subject are together? 9 6 8640 1728 1728

Mayur travels from Mumbai to Jammu in 7 different ways. But he is allowed to 

return to Mumbai by any way except the one he used earlier. In how many ways 

can he complete his journey? 49 42 48 6 42

Without repetition, using digits 2, 3, 4, 5, 6, 8 and 0, how many numbers can be 

made which lie between 500 and 1000? 70 147 60 90 90

If Suraj doesn’t want three vowels together, then in how many, can he arrange 
letters of the word 'MARKER'? 500 720 240 360 240

How many words can be formed by using all letters of word ALIVE. 86 95 105 120 120

How many 3-letter words can be formed out of the letters of the word 

‘CORPORATION’, if repetition of letters is not allowed? 990 336 720 504 336

In how many different ways can the letters of the word ‘GEOMETRY’ be 
arranged so that the vowels always come together? 720 4320 2160 40320 4320

 In how many ways can the letters of the word ENCYCLOPAEDIA be arranged 

such that vowels only occupy the even positions? 453600 128000 478200 635630 453600

In how many ways can the letters of the word INDIA be arranged, such that all 

vowels are never together? 48 42 28 36 42

Evaluate 30!28! 970 870 770 670 870

Evaluate permutation equation 59P3 195052 195053 195054 185054 195054

Evaluate permutation 5P5 120 110 98 24 120

Evaluate permutation equation 75P2 5200 5300 5450 5550 5550

Evaluate combination 100C97=100!(97)!(3)! 161700 151700 141700 131700 161700

Evaluate combination 100C100 10000 1000 100 1 1

How many words can be formed by using all letters of TIHAR 100 120 140 160 120

In how many words can be formed by using all letters of the word BHOPAL 420 520 620 720 720

In how many way the letter of the word "APPLE" can be arranged 20 40 60 80 60

In how many ways can the letters of the CHEATER be arranged 20160 2520 360 80 2520

In how many way the letter of the word "RUMOUR" can be arranged 2520 480 360 180 180

How many words can be formed from the letters of the word "SIGNATURE" so 

that vowels always come together. 17280 4320 720 80 17280

In how many ways can the letters of the word "CORPORATION" be arranged so 

that vowels always come together. 5760 50400 2880 80 50400

In a group of 6 boys and 4 girls, four children are to be selected. In how 

many different ways can they be selected such that at least one boy should 

be there 109 128 138 209 209

How many words can be formed from the letters of the word "AFTER", so that the 

vowels never comes together. 48 52 72 100 72

In a Cricket cup total 153 matches were played and every two teams played exactly 

one match with each other. So what were the total number of teams participating in 

Cricket Cup ? 15 16 17 18 18

A box contains 4 red, 3 white and 2 blue balls. Three balls are drawn at random. 

Find out the number of ways of selecting the balls of different colours 12 24 48 168 24

A bag contains 2 white balls, 3 black balls and 4 red balls. In how many ways can 

3 balls be drawn from the bag, if at least one black ball is to be included in the 

draw 64 128 132 222 64

From a group of 7 men and 6 women, five persons are to be selected to form a 

committee so that at least 3 men are there on the committee. In how many ways 

can it be done 456 556 656 756 756

The Permutations of {a,b,c,d,e,f,g} are listed in lex order. What permutations are 

just before and just after bacdefg?

Before:agedbc, After:bacdf 

ge

Before:agf edcb, 

After:badcef g

Before:agf ebcd,  After: 

bacedg

Before:agf edcb, 

After:bacdeg

Before:agf edcb, 

After:bacdeg

The number of four letter words that can be formed from the let ters in BUBBLE 

(each letter occurring at most as many times as it occurs in BUBBLE) is 72 74 76 78 72

The number of ways to seat 3 boys and 2 girls in a row if each boy must sit next to 

atleast one girl is 36 48 148 184 36

How many different rearrangements are there of the letters in the word BUBBLE? 40 120 50 70 120
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POSSIBLE QUESTIONS 

 

 

1. State and prove the Inclusion –Exclusion Principle. 

 

2. Find the number of integers between 1 and 2000 inclusive that are not divisible by 2,3, 5 

or 7. 

 

3. Let |A| = n and |B|= m and n m. The number of onto functions f: A →B is given by  mn-

[n(m-1)n-nC2(m-2)n+ nC3(m-3)n+…(-1)mm]. 

 

4. Using the principle of inclusion and exclusion find the number of prime numbers not 

exceeding   100. 

5. State and prove the Binomial Theorem. 

 

6. Use the principle of inclusion –exclusion to derive a formula for φ(n) when the prime 

factorization of n is n= p1
a1p2

a2…pm
am. 

7. Show that the number of dearrangements of a set of n elements is given by, Dn = n![1- 
1

1!
 +

1

2!
−  

1

3!
 + … +(-1)n 1

𝑛!
]. 

8.  Using principle of inclusion –exclusion find the number of onto functions from a set 

with m elements to a set with n elements   where m and n are positive integers with m≥n. 

 

9. A survey of 150 college students reveals that 83 own automobiles, 97 own bikes, 28 own 

motorcycles, 53 own a car and a bike, 14 own a car and motorcycle, 7m own a bike and a 

motorcycle and 2 all three. 

How many students own a bike and nothing else. 

       How many students do not own any of the three. 

 

 

 

 
 



Question Option-1 Option-2 Option-3 Option-4 Answer

How many different rearrangements are there of the letters in the word 

TATARS if the two A’s are never adjacent? 24 120 144 180 120

The number of partitions of X= {a,b,c,d}with a and b in the same block is 4 5 6 7 5

The number of partitions of X= {a,b,c,d,e,f,g}with a,b and c in the same block 

and c,d and e in the same block is 2 5 10 15 5

A class of 15 students is visiting the Louvre and the teacher wants to take a 

photograph of 5 of them lined up under the Mona Lisa. How many such 

photographs are possible? P(15,5) 2 15 C(15,5) P(15,5)

If n is an integer and n2 is odd ,then n is: even odd even or odd prime odd

In how many ways can 5 balls be chosen so that 2are red and 3 are black 910 970 980 990 970

Pigeonhole principle states that A → B and A> Bthen: f is not onto f is not one-one f is neither one-one nor onto f may be one-one f is not one-one

The number of distinct relations on a set of 3 elements is 8 9 18 512 512

In how many ways can a party of 7 persons arrange themselves around a 

circular table? 6! 5! 7! 8! 6!

In how many ways can a hungry student choose 3 toppings for his prize from a 

list of 10delicious possibilities? 100 120 130 110 120

A debating team consists of 3 boys and 2 girls.Find the number of ways they 

can sit in a row? 120 30 50 60 120

How many different words can be formed out of theletters of the word 

VARANASI? 64 120 403 720 720

How many permutations are there for the 8 letters a,b,c,d,e,f,g,h start with a. 8! 6! 7! 2! 8!

How many permutations are there for the 8 letters a,b,c,d,e,f,g,h end with h. 8! 6! 7! 2! 7!

How many permutations are there for the 8 letters a,b,c,d,e,f,g,h start with a 

and end with h. 8! 6! 7! 2! 6!

In how many ways can the symbols a,b,c,d,e,e,e,e,e be arranged so that no e is 

adjacent to another e? 14 24 36 72 24

What is the number of arrangements of all the six letters in the  word 

PEEPER? 90 60 40 20 60

How many  distinct four- digit integers can one make from the digits 1,3,3,7,7 

and 8 90 60 40 20 90

How many different outcomes are possible when 5 dice are rolled? 522 252 520 220 252

In a group of 100people, several will have birth days in the same month. 

Atleast how many must have birth days in the same month. 10 9 8 7 9

How many positive integers not exceeding 1000 are divisible by 7 or 11? 221 223 220 229 220

In how many ways can five letters be choosen from the list A,B,…I? In how 
many ways can five letters be chosen. 9C5 9C6 5C9 6C9 9C5

A wife wants to present three shirts to her husband. At the shop the husband 

finds seven shirts of his liking. What is the number of choices available to the 

wife? 39 36 34 35 35

How many matricesof order 2x3can be formed,in which the digits from 0 to 9 

occur not more than once. 10P5 10P6 10P10 1P10 10P6

How many four digit numbers can be formed using the seven digits 0,1,2…6 if 
repetitions are not allowed? 720 630 780 480 720

thenumber of circular permutations of n objects is n! (n-1)! n!/2 n/2 (n-1)!

if |A|= n, then |P(A)|= 2n n n!/2 n! 2n

How many numbers are there between 1 and 65, which are divisibleby any one 

of 2,3 and 5 45 46 47 48 48

How many ways can we draw a club or a diamond from a pack of 2 cards. 26 15 13 25 26

In how many ways one candraw an ace or a king from an ordinary deck of 

playing cards. 4 8 6 2 8

How many ways can we get a sum of 7 or 11 when two distinguishable dice 

arerolled 6 2 4 8 8

How many ways can we get an even sum  when two distinguishable dice 

arerolled 6 8 18 12 18

How many possible outcomes are there when we roll a pair of dice one red and 

one green. 6 30 36 23 36

In how many different ways one can answerall the true or false test consisting 

of 4 question. 2 4 8 16 16

Find the number of licenceplates that can be made where each plate contains 

two distinguish letters followed by three different digits. 4,68,000 6,84,000 8,64,000 6,48,000 4,68,000

In a railway compartment, 6 seats are vacant on a bench.In how many ways 

can3 passengers can sit on them. 210 230 120 150 120

If there are 12 boys and 16 girls in a class, find the number of ways of selecting 

one student as class representative. 12 16 26 28 28

How many different four letter words can be formed out of the word 

LOGARITHMS if repetition of letters is not allowed. 5010 5040 4010 4050 5040

How many different 8-bit strings are there that begin and end with 1. 36 64 32 62 64

How many different 8-bit string are there that end with 0 1 1 1 . 2 4 8 16 16

How many different 2-digit numbers can be made using the digits 0 to 9 when 

repetition is allowed. 90 80 100 120 100

How many different 2-digit numbers can be made using the digits 0 to 9 when 

repetition is not allowed. 90 80 100 120 90

How many words an be constructed with three English alphabet with 

repetition. 17576 17570 15676 15346 17576

How many words an be constructed with three English alphabet without 

repetition. 15600 16500 12600 13600 15600

There are 10-true false questions on a examination. In how many ways all the 

questionsbe answered. 1000 1024 2410 2100 1024

In how many ways can we geta sum of 4 or 8 when two distinguishable dice 

arerolled. 8 6 5 3 8

The value of 0! Is 1 0 2 n 1

The value of 1! Is 1 0 2 n 1

the value of 5!is 100 120 160 150 120

The value of 10!/8! Is 100 120 90 60 90
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POSSIBLE QUESTIONS 

 

UNIT-IV 

 

1.  For A ={1,2,3,4} and B= {u,v,w,x,y,z}, determine the number of one to one functions f: 

A→ B where f(1) ≠u,v , f(2) ≠w; f(3) ≠w,x and f(4)≠ x,y,z. 

2.  Let f(n) and g(n) be functions defined for every positive integer n satisfying f(n) =  

∑ g(d)d|n  Then g satisfies g(n) = ∑ µ(d)d|n  f( n /d ). 

3. In making seating arrangements for their son’s wedding reception, Grace and Nick are 

down to four relatives, denoted by Ri for 1≤ i ≤ 4 who do not get along with one another. 

There is a single open seat at each of the five tables Tj where 1 ≤j≤ 5. Because of family 

differences  

a. R1 will not sit at T1 or T2. 

b. R2 will not sit at T2 

c. R3 will not sit at T3 or T4. 

d. R4 will not sit at T4 or T5 

Find the number of ways these four relations can be seated at four different tables 

satisfying the above stated conditions. 

4. State and prove the Euler function 

5. Let A= {1,2,3,4,5,6,7,8}. Find the number of one to one functions f: A→B where 

f(i)≠ I, for all i   A. 

6.  A pair of dice, one red and the green is rolled six times. We know that the ordered 

pairs (1,2), (2,1),(2,5),(3,4), (4,1),(4,5) and (6,6) did not come up what is the 

probability every value came up on both the red die and the green one. 

7.  Prove the Menage problem. 

8. For A={ 1,2,3,4,5} and B= {u,v,w,x,y,z}, determine the number of one to one 

functions f: A→ B where f(1) ≠v , w; f(2) ≠u,w; f(3) ≠x and f(4)≠ v, x,y. 

9. Prove the ∑ φ(d) = nd|n . 

10. Find the closed form expression for the Fibonacci sequence defined by Fn= Fn-1+Fn-2, 

n2. 

11.  Obtain Fractional Decomposition and identify the sequence having the expression  
3−5𝑧

1−2𝑧−3𝑧2
 

 



Question Option-1 Option-2 Option-3 Option-4 Answer

A ----------------is an arrangement ofa number ofobjects in a definite order, taken soPermutation Combination combinatorics Factorial Permutation

The number of permutations of n things taken all at a time is n! (n-1)! (n+1)! (n/2)! n!

In how many different ways can the lettersof the word HEXAGON be permutted. 5040 4050 4150 5150 5040

How many permutations of the characters in the word COMPUTER  are there? Ho 15120 12150 14520 13620 15120

In how many ways can first, second and third prize in pie-baking contest be givento 2730 3720 7230 3450 2730

The arrangements of n objects in a circle is ----------- permutation combination factorial circular permutation circular permutation

The number of arrangements of n objects in a circle is ----------- n! (n-1)! (n+1)! (n/2)! (n-1)!

A ---------------- is a selection of some or all of a number of different objects wherepermutation combination factorial circular permutation combination

The valueof nCn is ------------------- n! 1 n! n!/2 1

How many 16 bit strings are there containing exactly 5 zeroes? 348 4368 538 5632 4368

Three travellers arrive at a town where there are five hotels. In how many ways can 56 60 62 64 60

In how many ways can 6 differentlycoloured marbles be arranged in a row. 720 70 60 26 720

In how many ways can 8 people be seated on a bench if only 3 seats are available. 330 320 336 332 336

Find the number of permutations of letters in the word STATISTICS 40500 41500 50400 51400 50400

In how many ways can a committee of a persons be chosen out f 10. 200 220 240 210 210

In how many ways can 4 red balls be drawn from a bag containing 10 red balls. 200 220 240 210 210

In how many ways can a random sample of 5 citiesbe drawn from a total of 20. 15504 2456 34567 12897 15504

In how many ways can a committee of 6 menand 2 women be formed out of 10 men 2000 2100 2200 2300 2100

Find the number of permutations of letters in the word QUEUE 30 60 90 120 30

Find the number of permutations of letters in the word COMMITTEE 45360 53480 44360 42350 45360

Find the number of permutations of letters in the word PROPOSITION 1,66,3200 1,553,200 1,44,3200 1,33,3200 1,66,3200

Find the number of permutations of letters in the word BASEBALL 5050 5040 5060 5070 5040

How many permutations of the letterw A B C D E F G H contain the string ED 5040 4050 4150 5150 5040

How many permutations of the letterw A B C D E F G H contain the string CDE 730 720 760 780 720

How many permutations of the letterw A B C D E F G H contain the string BA and 120 130 140 150 120

How many permutations of the letterw A B C D E F G H contain the string AB,DE 120 130 140 150 120

How many permutations of the letterw A B C D E F G H contain the string CAB an 12 24 26 30 24

Find the number of permutations of the lettersof the word KAPIL beginning with K 12 24 6 32 6

Find the number of permutations of the lettersof the word KAPIL vowels always be 24 48 36 42 48

Find the number of arrangements of the letters of the words MATHEMATICS 4989600 456700 457600 482300 4989600

Find the number of arrangements of the letters of the words COMMISSION 226800 236800 267300 234600 226800

How many bit strings of length 12 contain exactly three 0's 210 220 230 250 220

How many bit strings of length 12 contain atleast three 1's 4017 4027 4016 4026 4017

How many bit strings of length 12 contain atmost three 1's 928 968 978 948 968

How many bit strings of length 12 contain an equal number of 0's and 1's 928 968 924 948 924

There are 6gentlemen and 4 ladies to dine at a round table. In how many can they b 43200 43500 43600 43100 43200

From 6 gentlemen and 4 ladies, a committee of five is to be selected. In how many 240 246 236 226 246

Ravi has 5 friends. In how many ways can he invite one or more of them to a party. 31 32 36 39 31

How many bytes contain exactly two 1's 25 50 28 100 28

How many bytes contain exactly four 1's 60 40 30 70 70

How many bytes contain exactly six 1's 25 50 28 100 28

How many bytes contain atleast six 1's 35 37 32 43 37

In how many can we distribute seven apples and six oranges among four childrens 1860 1680 1540 1450 1680

A student has to answer 10 out of 13 questions in an examination. How many choic 240 246 286 226 286

A student has to answer 10 out of 13 questions in an examination. How many choic 156 15 165 172 165

A student has to answer 10 out of 13 questions in an examination. How many choic 10 110 120 130 110

A student has to answer 10 out of 13 questions in an examination. How many choic 60 70 80 90 80

A student has to answer 10 out of 13 questions in an examination. How many choic 226 276 256 236 276

Find the number of 4 combinations of 5 objects with unlimited repetitions. 30 50 60 70 70

Find the number of ways of placing 8 similar balls in 5 numbered boxes. 456 495 465 432 495

Find the number of binary numbers with five 1's and three 0's. 36 56 42 52 56

How many outcomes are possible by rolling six faced die 10 times. C(5,10) C(15,10) C(25,10) C(10,10) C(15,10)

How many different outcomes are possible from tossing 10 similar dice. 2003 3003 4003 5003 3003

Find the number of 3 combinations of 5 objects with unlimited repetitions. 43 35 36 46 35
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POSSIBLE QUESTIONS 

1.  Let G be a permutation group with a total of t orbits.Then prove that  t is the average of 

the numbers of fixed points of the permutations in G. That is, 
1

𝜙(𝐺)
∑ 𝑓(𝐺)𝑔є𝐺 = 𝑡. 

 

2.  Let G be a permutation group acting on a set X. For g ∈ G let ψ(g) denote the number of 

points of X fixed by g. Then the number of orbits of G is equal to 
1

|G| 
∑ ψ(g).g∈G  

3.  State and prove the Burnside’s Lemma. 

4.  Six married couples are to be seated at a circular table. In how many ways can they 

arrange themselves so that no wife sits next to her husband? 

      5. Given the set S consisting of the first n positive integers and a fixed integer v satisfying 0 

< v≤n, how many different subsets A of S including the empty subset can be formed with 

the property that a’-a’’ ⱡ v for any two elements a’,a’’ of A(that is subsets A such that  

integers I and i+v do not both appear in A for any 1=1,2,..,n-v)? 

      6.How many different 3 colourings of the bands of an n-band baton are there if the baton is 

unoriented. 

      7.  Suppose a necklace can be made from beads of three colors, black, white and red. How 

many different necklaces with n beads are there? 

8.  Find the pattern inventory for Edge 2 colourings of a tetrahedron. 

 

9. Determine the pattern inventory for 3-beadnecklaces distinct under rotations using black 

and white beads. Repeat using black, white and red balls. 

10.Determine the pattern inventory for 7-Bead necklaces distinct under rotations using three 

black and four white beads. 

       11. Find the pattern inventory for corner 2 colourings of a cube. 

 

 

 



Question Option-1 Option-2 Option-3 Option-4 Answer

Find the value of the combinatorial numbers C(8,3) 43 35 56 46 56

Find the value of the combinatorial numbers C(4,1) 5 6 3 4 4

Find the value of the combinatorial numbers C(7,2) 22 45 21 41 21

Find the value of the combinatorial numbers C(12,7) 762 782 792 800 792

Find the value of the combinatorial numbers C(15,10) 2003 4003 5003 3003 3003

Determine the number of integers between 1 and 250 that are not divisible by 2,3 or 5. 22 33 44 66 66

How many positive integers not exceeding 1000 are divisible by 7 or 11? 120 100 125 110 110

A permutation of objects such that no objects is in its position is called ----------- arrangement dearrangement permutation combination dearrangement

In a ------------- nothing is in its right place. arrangement dearrangement permutation combination dearrangement

The dearrangement of 1 2 3 is 3 2 1 1 3 2 2 1 3 2 3 1 2 3 1

___________denotes the number of dearrangments of n objects. Fn Dn Sn Kn Dn

The number of dearrangements of 1 2 3 4 is------------ 7 8 9 9

How many dearrangements are there of a set with seven elements. 1654 1854 1236 3421 1854

How many dearrangement of {1,2,3,4,5,6} begin with the integer 1, 2 and 3 in some order. 4 5 6 7 4

How many dearrangement of {1,2,3,4,5,6} end with the integer 1, 2 and 3 in some order. 6 32 36 66 36

The ---------------- is used to find the arrangement with forbidden positions together with principle 

of inclusion-exclusion. root polynomial cube polynomial rook polynomial polynomial rook polynomial

The rook polynomial is used to find the ------------- with forbidden positions together with principle 

of inclusion-exclusion. arrangement dearrangement permutation combination arrangement

The  rook polynomial is used to find the arrangement with forbidden positions together with ---------

----------- principle of inclusion-exclusion. arrangement dearrangement permutation

principle of inclusion-

exclusion.

If {an} , n>0 represents a sequence of numbers, then an expression that relates a term of the 

sequence to one or more of its preceeding terms is called  a -------------- generating function recurrence relation exponential function dearrangement recurrence relation

Order of a recurrence relation = higher subscript- lower subscript

lower subscript-

higher subscript both a and b none of these

higher subscript- lower 

subscript

When f(n) =0 , the recurrence relation is said to be --------------- Homogenous non homogenous linear non linear Homogenous

In how many ways can we geta sum of 4 or 8 when two distinguishable dice arerolled. 8 6 5 3 8

A debating team consists of 3 boys and 2 girls.Find the number of ways they can sit in a row? 120 30 50 60 120
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