1. Let following relations be defined on set of real numbers:
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(12)
Ans: (a)R4
(b)R5 
(c)R3
(d)R6
(e)R3
(f)R2
2. Let R={(a,c),(b,d),(c,a),(d,b),(e,d)} be the relations defined on {a, b, c, d , e}. Find transitive closures of R.(6)
Ans: 
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3. Let R be the zero-one matrix that represents relation R (which is defined on {a,b,c,d}). Show that R is an equivalent relation. List the partitions by R.(5)
Ans: (a)
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Reflexive:
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Transitive: 
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Symmetric:
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(b) {a,c}, {b,d}
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[image: image8]
4. Find a shortest path between b and f using Dijstra’s algorithm. For every iterative in while-loop, list S’s elements for “Print S” statement. (10).
Ans:


{a}

{a, b}

{a, b, c}

{a, b, c, d}

{a, b, c, d, e}


{a, b, c, d, e, f}


The shortest path is a-b-c-d-e-f with cost 13.
5. How many vertices and how many edges do these graphs have?(9)
(a) Kn
b) Cn
c) Km,n 
Ans: (a) n, n(n-1)/2
(b)n, n
(c)m+n, m×n
6. Find the node mapping for following isomorphic graphs.(9)
[image: image9.png]



Ans: One of the solution is 
(u1,v1),(u2, v2),(u3,v3),(u4,v4),(u5,v9),(u6,v10),(u7,v5),(u8,v7),(u9,v8),(u10,v6),

8. How many solutions are there to the equation
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where xi, i=1,2,3,4,5, is a nonnegative integer such that 

(a)  
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(b)  
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Ans: 
(a) C(13+5-1,13)



(b) C(13+5-1,13)-C(8+5-1,8)-C(9+5-1,9)+C(4+5-1,4)
9. Suppose that each pair of a genetically engineered species of rabbits left on an island produces two new pairs of rabbits at the age of 1 month and one new pair of rabbit at the age of 2 months and every month afterward. None of the rabbit ever die or leave the island.(10)
(a) Find a recurrence relation for the number of pairs of rabbits on the island n months after one new-born pair is left on the island.

(b) By solving the recurrence relation in (a) determine the number of pairs of rabbits on the island one year after one new-born pair is left on the island.

Ans (a):
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(b) 
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10. Let P(m,n) be the statement “m|n,” where the u.d. of m and n is the set of positive integer. Is following true or False: (8) 
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Ans: (a)F

(b)T

(c)T

(d)T

11. Solve the linear congruence 
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12. Find the solution of 
[image: image19.wmf].
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Ans: 
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13. Does Figure 2 have a Hamilton circuit? If u2 and all its incident edges are deleted in Figure 2, does the new graph have a Hamilton circuit?(8)
(a) No(2),
b)Yes(2)
Diagram(4)
14. How many paths of length 6,7, and 8 are there from a to b in simple graph of Figure 4.(12)
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Ans: Let M=
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 represents the simple graph connection for nodes {a,w,x,y,b} sequentially. Then entries of (1,5) in M6, M7, M8 is the solutions.(186, 596, 2018)
� EMBED Equation.3  ���





Procedure Dijkstra(G: weighted connected simple graph)


for i:=1 to n  L(vi):=∞ ;


L(v0):=0 ;


S:=Φ;


While


Begin


	u:= a vertex not in S with L(u) minimal;


	S:=S∪{u};


	Print S


		for all vertices v not in S


		      if L(u)+w(u,v)<L(v) then L(v):=L(u)+w(u,v)


End





end
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