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17MMAC15 Combinatorics

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer


1. By the rule of sum,    _________.					


    a.  				b.  	


    c. 			d.  

2. The number of ways of arranging seven flags on five masts when all the flags must be displayed  
     but not all the masts to be used is _________. 			

     a. 11! 			b.  4!			c.  				d.  (11!) x (4!)
3. Enumerator gives the number of   _________				
    a. combinations 		b. permutations	c.  (a) or (b).			d.   None of these


4. =  ________			




     a. 			b.  		c.  			d.   

5. The solution of the Tower of Hanoi problem with n circular rings and the boundary condition a1 =   
     1 is an =  ________ 						    




     a. 			b. 		c.    			d. 

6. The generating function of C ( n, r)’s =   _________.			




    a.			b.		c. 			d. 

7. In a group of 10 girls, six have blond hair, five have blue eyes, and three have blond hair and 
    blue eyes. How many girls are there in the group who have neither blond hair nor blue eyes?    
     _________.    							
    a. 5				b.  6			c.  14				d. 2   

8. The rook polynomial for a 2 x 1 rectangular chessboard is ________.	  
    a.1 + 2x      		b.  2 + x		c.   2x				d. 2 + 2x 	

9. A one-to-one function from a set to itself is called _________ of the set.   	
    a.permutation		b. identity function	c.  combination		d. composition

10. The number of elements in a cycle is known as _________ of the cycle.	
    a. length			b. enumerator 	c.  inventory			d. index



Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. In how many ways can three numbers be selected from the numbers 1, 2, 3, ..., 300 such 
         that their sum is divisible by 3?.						
(or)
11.b. In how many ways can 2n + 1 seats in a congress be divided among three parties so that     
         the coalition of any two parties will ensure them of a majority?.	


12.a. Show that the ordinary generating function of the sequence is 

         .					
 						(or)

     12.b. Evaluate the sum .		
		
13.a. Solve the recurrence relation for Fibanacci numbers with the boundary conditions a0 = 1 
         and a1 = 1.		
						(or)

13.b. Solve the difference equation  . 	
			
14. a. Find the number of n-digit ternary sequences that have an even number of 0’s.
(or)

14.b. In how many ways can the letters be arranged so that all the letters of 
         the same kind are not in a single block? 	
			

15.a. Prove that  is a permutation group.	  	
(or)
15.b. Differentiate Store enumerator and inventory by giving suitable illustrations. 										


						    Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. State and prove Stirling’s formula.  						
   					(or)
  16.b. For n given weights, what is the greatest number of different amounts that can be made up 
           by the combinations of these weights?			

  17.a. Show that the number of ways in which r nondistinct objects can be distributed into n 
           distinct cells with the condition that no cell contains less than q nor more than q + z – 1   


           objects, is the coefficient of in the expansion of . Hence find the number of 
           ways in which four persons, each rolling a single die once, can have a total score of 17.

                 				(or)
       














17.b. Explain the applications of Ferrers graphs, with suitable examples.		


18. a. Evaluate the following determinant with the boundary conditions a1 = 1         
          and a2 = 0:										
[image: ]
(or)

18.b. Find the number of ways to parenthesize the expression     
         so that only two terms can be added at one time. 

19.a. Describe the principle of inclusion and exclusion with a suitable example.								(or)
19.b. Derive the rook polynomial of  chessboard of arbitrary shape and size using expansion 
         formula.	
							
20.a. State and prove Burnside theorem.   						
(or)
20.b. Find the distinct ways of painting the eight vertices of a cube with two colours x and y. 									
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LINEAR RECURRENCE RELATIONS WITH CONSTANT COEFFICIENTS

Exahple 3.2 Evaluate the n X n determinant
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