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                   17MMAC15 – COMBINATORICS
[bookmark: _GoBack]CO1: List out the methods of solving Combinatorics problems. 
CO2:  Apply the principle of inclusion and exclusion to solve mathematical and statistical Problems.
CO3:  Able to study probability theory using the concepts of generating functions. 
CO4:  Enumerate equivalence classes using Polyas theory. 	
CO5: .Identify, formulate and solve real time problems using the enumeration techniques.
Part A
Choose the Correct Answer
           	
1. For  is equal to 
(a)   		(b)  		(c)         		(d)     CO1K1
2. When three distinct dice are rolled, the number of outcomes is 
(a) 6			(b) 36			(c) 216			(d) 18         CO1K2
3.  is equal to 
(a)   			(b) 			(c) 			(d)          CO2K3
4. 


The  coefficient of the term  in 
(a) 	4,851		(b) 4,85,100    (c) 8,500 (d) 4,86,300		                                 CO2K3
5. The characteristic equation of the difference equation  is
(a) 		(b) 	(c) 		(d)           
                                                                                                                                                 CO3K4
6. The sequence of the recurrence relation is
(a)  		(b) 		(c) 		(d) 
                                                                                                                                               CO3K1
7.  is called ____ formula.
(a) generating 		(b) expansion		(c) exponential 	(d) recurrence.      
                                                                                                                                               CO3K1
8. The number of binary sequence of length 5 in which every 1  is adjacent to another 1 is 
(a) 15			(b) 18				(c) 16			(d) 12     
                                                                                                                                               CO5K2
                                                                                                                                               
9. Let  and  be two permutations of the set  then  is equal to 
(a) 							(b) 		
(c) 						(d) 
                                                                                                                                            CO5K2

10. Length of the cyclic permutation  is
(a) 2			(b) 1			(c) 3			(d) 0      CO5K3


Part B	 

(a) If no three diagonals of a convex decagon meet at the same point inside the decagon, into how many line segments are the diagonals divided by their intersection 	CO1K4
11. 
(or)
(b) Five distinct letters are to be transmitted through a communication channel. A total of 15 blanks are to be inserted between the letters with at least three blanks between every two letters. In how many ways can the letters and blanks be arranged?   CO2K3
12. (a) Prove the identity    
                                                                                                                                    CO3K2
		(or)             
(b) Find the number of -digit quaternary sequences in which each of the digits 1, 2 and 3 appears at least once.                                                                                                 CO5K3

(a) Solve the difference equation               CO3K4
13. 	
(or)
(b) Find the generating function of the ,                                                                                                                CO3K3

14. (a) Find the number of -digit ternary sequences that have an even number of 0’s.	                                                                                                                               CO5K3

(or)
(b) In how many ways can the letters  and  be arranged so that all the letters of the same kind are not in a single block.                                                  CO1K4

(a) Prove that the binary relation on a set induced by a permutation group of the set is equivalence relation.                                                                                                         CO4K5
15.  (or)
(b) Prove that the function  is a permutation of the set of functions .           CO2K5
Part C

16. (a) State and prove Stirling’s formula 	                                                         CO1K5
		
(or)
(b) Consider the set of words of length  generated from the alphabet 
	(i) show that the number of words in each of which the digit 0 appears an even number of times is                                                                  CO5K3
(ii) Prove the identity      CO2K4
17. (a) Show that the ordinary generating function of the sequence
 is 		  CO3K4		
(or)
(b) Evaluate the sum                                    CO5K4
18.  (a) Obtain the recurrence relation for the Fibonacci sequence of numbers.  CO3K3		
(or)
(b) Find the number of ways to parenthesize to express  so that only two terms will be added at one time.   CO3K3
19. (a) Derive the general formula for the number of objects that have exactly  of the  properties for   	       CO2K4		
(or)
(b) Discuss about permutations with forbidden positions. CO1K5
20. (a) State and prove the fundamental theorem due to Polya. CO4K5		
(or)
(b) Find the number of ways of painting the four faces  and  of the pyramide with two colours of paints  and   CO5K5
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