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part A
Answer all o,,,,-*,,

" , -."Lruns orlellv-
Larh questton 

"arries J moihs.

Write in symboiic form :

(a) All the world loves a lover.

(b) It is pot true that London is in India.

(c) Itis false that 7 + 6= 13 and 5 + 5= 7.

Differentiate between one-to-one and onto functions.

Define eq u iv aJence relation.

Let A be any subset ofthe real number systeq R with the r
A a lattice ? 

wlrn tne usual order. Uuder what conditions is

5. Draw a diagramfor the graph G = G (V, E), V = 14, B, C, D), E = t{A, B},

part B

^ ,Arr*n.: all griestrons.
L.otn questron carrics 

S marhs.

2.

D.

4,

6. State and explain dualit;, law. Write the duat or 
-1(p 

v Q)^ (f 
" 

-1(O 

^ 

-t 
S1)

7. The lunctions /:A -+ B.g:B -+C and /r'q +D. prove l hat , o r ,, ^ ; .

8. supposega1dS are transitive relations on a set A.,n.,,h"; ;^"t" 
I i,=lh'g)' f

9. Consider the power sp1 prfit ofA - {4, b, cl which is 
" " rs atso transitive." 

r'i".r".ir., ,nd ,,,'ion. 
1':o ln. 

complemenr ** = ;,il'lr1l*1**"" unde, the operations of

10. Drrw a diagram of the loiiowing directed graph G wh",
IB, C], IC, E], tD, B], ID, D], ID, E], IE, A]I. 

- . ....IE V(G) = {A' B, C, D, E} ANd E(G) = {IA, D],

(5x5=25marks)

Turn over
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11. (a )

2

Parr C

Answer any onc fuL! question frc:m ear:h nodule.
Each fu.LL qitestion carries !2 marhs.

Module 1

Frnd rhe tr"urh rables for:

ll pn{q vr) and

(ii) (pnq)v(pnr).

Verify that the proposition pv - ( p 
^ 

(.1) is a tautology"
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(6 marks)

(6 marks.)(b)

Or

12^ (a) Negate the following:

ri) Vx!y(7r(xlvS(r).

riir lxVy(prx. ).t + q(x. y)). (6 marks)

t6 marks)

Show that C " J' : A -+ C is an onto

o

13.

(b) LetA=11,2.3'41 bei the u'iversal sc1. Determine the rruth value of each statemenr:

(i) Vr,"r+3<6.

(ii) lr.r1-A

(iii) lx" 2_r2 + x = l5 "

(a) Suppose /:A -+ B and
function.

Module 2

g:B -+ C are into functions.

(b) Solve each ofthe following linear congruence equations :

(i) 3s = 2 (mod 8).

(ii) 6s = 5 (mod 9)^

(iii) 4-r = 6 (mod 10).

(6 marks )

(6 marks)

Or

14. (a) State and explain Euclidean algorithm. Use it to find the gcd 0f1052 ancl 356.' (6 marks)
(b) Using Pigeonhole principle show that the decimal expansion ofa rationai number, must, after

some point, become periodic.

- 16 marks)
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Moduie 3
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15. {a) Let A = {1, 2, 3,.....""13, 14, 15} Lei R be the relation on A defined by congruence moduio 4.

Find the equivalence classes determined by R.

(b) Determine whether or not each of the following is
in tooorc

(i) [{n : b > 5l,ln ;a <5i].
(ii) liz:n > 5], {0}, t1,2,9, 4,5}1.
(iii) t{z : n2 > !I1, {n : n2 < 11}1.

Or

16. (a) Suppose R and S are reflexive relations on a set A. Show that Rn S is reflexive. (6 marks)

(b) Give examples ofrelations R on A = {1, 2, 3} having the stated property :

(i) R is both slnnmetric and antisymmetric.
(ii) R is nei,,her symmerric nor antis)'rnmetric.

(iii) R is transitive but RU R' is not transitive.

Module 4

17. (a) Let.C be a collection of sets which are closed under intersection and
rC.',U)isalattice.

(6 rnarks )

(b) Consider the power setP(Atof A= la, b, c] which is a bounded lattice under the operations of
intersection and union" Find the complement ofX = {o, b} if it exits.

(6 marks)

Or

18. (a) SupposeLis a bounded lattice with lowerbound O and upper boundL Show tirat O and Iare
complements of each other.

(6 marks)

(b) Consider the lattice M in the figure shown below :

(i) Find the nonzero join-irreducible elements and the atoms of M.

(ii) Is M distributive ?

(6 marks)

a partition of the set N of positive

(6 marks)

(6 marks)

union. Verify that

(6 marks )

,-'-"\^

t 't\blJ\-1,'
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19. t.a t LeL a, b an.d c be ihree distinct vertices .in 
a graph. There is a paih betr.r,.een c ancl b anii alsothere is a irarh berween b anci c. prove ti."r lh";;;r";;";ib.r.".,, o u.,d ,.

Frove that an;,-two simple connected graphs with z vertices, all of cleEpee iwo, "..,r::;fi::
. or 

(6 marks)

(b)

20' (a) show a tree in which, its diameter is not equal to twice the radius. under what condition doesthis inequality hold ? Elaborate

{b) Prove that a pendant.edge (an edge whose one end verrex is of degree one) in a fJ:#lgaph G is contained in every spaining t,r." or C.-'

_ (6 marks)f
[5 x 12 = 60 marks]


