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Date:20.07 .2022 Duration: 3 hoursNote: l.This question pa per contains two parts A and B.
2.Part A is com pulsory which carries 20 marks. Answer all questions in Part A.
3. Part B consists of 5 Units. Answer any one full question from each unit.
4. Each question carries 10 marks and may have a, b, c, d as sub questions.

Part-A
All the following Questions carry equal marks (r0x2M=20 Marks)I lf Ris arelation onthe setA={ 1,2,3,4} defined by xRy if xexactlydivides y.provethat

(A,R) is a poset.
2 Let f and g be functions from R to R defined by f(x):ax+b ,g(x): l_x* x2 .

If (gof) :9x2-9x+3,determine a,b
3 Explain about Mathematical Induction
4 Explain with an example of pair wise relatively primes5 Construct the truth table of (pne)-p
6 Write the rule of modus tollens of predicates
7 If aob=a+b+abV a,beZ S.T (2,0)ls a semi group.
8 Define cyclic group with an example.

? ^ Define complete bipartite graph with example
10 Define the following terms with suitable example of i) Complete graph ii)regular graph

Part-B
Answer All the following questions. (l,M x 5:50Marks)
I I a) Draw the Hasse diagram representing the positive divisors of 36.

b) Show that the relation ,R, defined Uy 1a,Uj R (c,d) iff a+d=61. is an equivalence relation.
Is+s]

OR
t2 a) Let x={1,2,3,4,5,} and relation R:{(x,y)ix>y}.Draw the graph of ,R, and also give itsmatrix.

b) What is Compatibility relation and Write the procedure to find compatibility blocks. [5+5]

l3 a) Describe set of rooted trees recursively?

b) show that if a,b,c are integers such that alb and alcthen a/mb+nc where m, n areintegers. [5+5]
OR

State and Prove Division argorithm theorem using well ordering principle. [10]
t4
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t5

l6

t7

l8

l9

20

Prove that for any three propositions P,Q,R the compound proposition
((r - (0 -+ R)) --+ ((P - Q) --+ (P -+ R)) is a tautology by

i) with truth table ii) with laws of logic [0]

OR
a) Show that the following set of premises are inconsistent

P --+ Q,P --+ R,Q --+ -R, P
b) Check the validity of the following argument

All integers are rational numbers
Some integers are powers of 5

Therefore, some rational numbers are powers of5. [5+5]

a) Construct composition table for the roots ofequation xa: I and Show that it is a group with
respect to operation multiplication.
b) Prove that every finite group oforder'n' is isomorphic to permutation group ofdegree'n'.
Is+5]

OR

a) Prove that in a group its identity element, inverse element is unique.
b) State and prove Lagrange's theorem on cosets. [5+5]

a) Define graph coloring and chromatic number ofa graph and find the chromatic number of
i) &,: ii) cycle with even number of vertices
b) Define the following terms. Give one suitable example fbr each. [5+5]

i) Euler circuit ii) Hamiltonian graph
OR

a) State and prove Euler's formula in plane graphs.
b) Write the conditions to construct dual ofthe graph and construct dual ofthe following graph
whose adjacency list given. [5+51

veftices

a b,c

b a,c,e

c a,d,e,b
d

b,c
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