Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 13MCA12
First Semester MCA Degree Examination, Dec.2018/Jan.2019
Discrete Mathematical Stﬂlfuctures
Time: 3 hrs. My, ' Max. Marks:100
Note: Answer any FIVE full questions.

1 Define : 1) Principle of duality i) Tauw logy i) Contradrctlon (06 Marks)

' ‘i) not divisible by 5 _ii) divisible by 2 or.5 or9 i) not divisible by 2 or 5 (or) 9.

Prove that for any three propositions p, q.and r, the compound proposntrons
) (DA (-] —>(p)
i) [(p > @) A (@ D] = (p ).

are tautologies using truth tables: \® (06 Marks)
Prove the following logical equrvalences using laws of loglc

) pvipA(Pvlep
i) [pvqv(~p Ajq/\r)]<:>(pqur)
1i1) [("lpv'lg)—x(p/\q/\r)]@p/\q. (08 Marks)

Prove the followmg logical equlvalences usrng truth tables :

11) {[p v (q vD]ATq} = pv I (06 Marks)
Test whether the following arguments are valid.
Dp—q Lidp—q
r—s duy T—>S
pvr Dwogvis ‘
Cl A '1, -](p A r) o (08 Marks)

(06 Marks)

Give : i) direct proof 1i) 1nd1rect proof  1ii) proof by contradiction for the following
statement. “If n is an odd integer, thenn + 9 is an even integer”. (06 Marks)
State and prove distributive laws. (06 Marks)
Among the integers from 1 to 200, find the number of integers that are :

g (06 Marks)
 Find out the member of arrangements of no adjacent letter “A” in “TALLAHASEE”.
; (02 Marks)
What are the two steps involved m induction principle? Prove that :
P+3+5+ 7 +--22(n-1=1/3"2n-1) 2n + 1). (06 Marks)
Solve the recurrence relation :
n 5
Z 2 L=1- ?n~2 : (08 Marks)
= 2 Ao
Suppose U is ‘an universal set, and = A;, Ay, - - - - -A, cU . Prove that
AiNnAyna... An = A_l U X; ....... i —A: using mathematical induction. (06 Marks)
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Let A = {1, 2,3} and B = {2, 4, 5}. Determine the following :
1) AxB
ii) number of relations from A to B
iii) number of relations form A to B that contain (1, 2) and (1, 5)
iv) number of binary relation on A. ; (06 Marks)
Let R and S be relations on set A. Prove that :
i) IfR and S are reflexive so are RN Sand RU S

if) IfR and S are symmetric, so are R(1Sand RUS

iii) IfRand S are antlsymmetrlc so are RS. (06 Marks)
Define a Poset. For the given set A, draw the digraph. Verify whether (A, R) is a Poset and
draw the Hasse diagram of the same A = {1, 2, 3, 4}. (08 Marks)

Find the least number of ways of choosing three different numbers from 1 to 10 so that all
choices have the same sum. (04 Marks)

Let f: R — R be defined by
3x-5 forx>0
f(x)=

-3x+1 for x <0
i) Determine f0), (0), f(5/3), §-3)
i) Find £([-5,5]), f'(-6, 5)). (07 Marks)
Let A= {1,2,3} and B= {1, 2, 3, 4, 5}. Find whether the following functions are :
1) one to one ii) onto.
i) fsf(1,1)(2,3) 3, 4)}
i) g={(1,1),(2,2)(3,3)}. (03 Marks)

Find the number of ways of distributing 4 distinct objects among 3 identical containers with
some containers empty. (06 Marks)
Define : 1) graph ii) sub graph iii) compliment of a graph iv) bipartite graph.. (06 Marks)
Define chromatic member of a graph. Prove that the chromate member of any connected
biparatite graph with atleast two vertices 1s 2. (06 Marks)
Find the shortest path from vertex a to e in the welghted graph using Dijksta’s algorithm and
show the steps in detail. (08 Marks)

Fig.Q7(c)
Define a tree. What is the maximum height a tree with n vertices can attain, if :
1) it’s a binary tree 1i) a—complete binary tree? (06 Marks)
Apply merge sorton 6, 2, 7,3,4,9, 5, 1, 8 and explain the steps in detail. (06 Marks)
List out the 1) pre order  ii) post order iii) inorder of the given tree. (08 Marks)

& .
Fig.Q8(b)
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