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Group 2(b)
MM 1231.9 : MATHEMATICS - ll

Time : 3 Hours Max. Weights : 30

All lhe first 16 questions are compulsory. Four consecutive questions beginning
with the tirst form a bunch. Each bunch carries 1 weightage.

1. What is the disjunction of lhe propositions p and q where p is the proposition ?
"Today is Friday" and q is the proposition "lt is raining today".

2. Let p, and q be the propositions

p : Sam has the flu.

q : Sam miss the final examination.

Express the prcposilion p )q as an English sentence.

3. State the converse of the lollowing impllcation :

"lf I work hard, I will get distinction."

4. State True/False : p v -p is a contradiction.

5. Find the power set of the set (o, {oi}.

6. State distributive laws in set theory.

7. lf A r, B=A, what can you say about the sets A and B ?

8. ls the set of even integers a group under addition ?

9. Give an example of a group which is not abelian.

lfifllilttililtill1ul] 3592

P.T.O.



3592 i iil1llifiiliflillllrililill

10. When we say that an edge is a join of two vertex ?

11. Draw a graph with at least one loop.

12. Deline a Pseudo graph.

13. Give the degree of the vertex a in the tollowing graph :

t.{

14. Lel A = {1, 2}, B = ia, b, c}, C = ic, d). Find Ar(BnC).

15. Let A be a set. Glve the empty relation on A.

16. Define transitive relation.

Answer any I questions lrom among the questions l7 to 28. They carry 1 weight

each

17. Write each ol the following statements in the form "i, p, then q" in English.

a) lt snows whenever the wind blows from the no.theast.

b). The apple lrees wiil bloom i{ it stays warm for a week.

18. Con6kuct a truth table for the compound proposition p )-q.
O/ O

19. Prove or disorovo r ]!., 
'.'p

20. LetS = {a, b, c}. Drawthe Hasse diagram forthe foilowing panialorder relation R

on P(S), the power set of S :

B = {o, {a}, {b}, [c], ia, b], [b, c), {a, b, c}).

21. Determine wheiher the relation set inclusion e on a collection C of sets is an

equivalence relation.

\

\a,

-2-

.\
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22. lf G is a group with binary operation -, and if a and b are elements of G, then
show that the linear equation a. x = b has unique solution in G.

Give an example of a commutative ring.

Determine a spanning ilee for the Iollowing graph i

23.

24.

25.

I

Let S = {1 , 2, 3, 4, 5, 6). Oetermine whether each ol the following is a partiiion of S :

a) [{1, 3. 5}, {2, 4}, i3, 6}]

b) t{1, 5}, (2}, {3,6}},

c) [{1i, {3, 6}, {2,4, 5}, {3, 6}]

d) I(11, {2}, {3}, {4}, ts}, {6}1

Consider the set Z ol integers. Deline a - b il b = ar tor some positive integer r.

Show that - is a partial ordering of Z.

Let X = {1, 2, 3, 4}. Delermine whether or not each relation below is a funciion
irom X into X.

a) t = ((2,3), (1, 4). (2, 1), (3. 2), (4.4))

b) s = {(3, 1), (4,2), (1, 1)}

c) h = {12,1), (3, 4), (1, 4), (2, 1), (4,4)l

28. Bepresent graphically the following function f rom lR into R.:

ix-3 iix>1
f (x)=

1 if x<1

27.
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Answer any 5 questions from among the questions 29 to 36. They carry 2 weights
each.

29. Showthat (paq)+(p )q) is a tautology.

30. Prove that for each n € N, the sum of the first n natural numbers is given by

11+2+...+n=7n(n+1).

31. Obtain the principaldisjunctive normal formof -(p/.q).

32. Lel A, B and C be sets. Show that [A! (B. C)]c =(Cc,-,,8c)nAc.

33. Let m be a lixed positive integer. Two integers a and b are said to be congruent

modulo m, written a = b (mod m)

lf m divides a -b. Showthatthis relation of congruence modulo m is an equivalence
relation.

34. Show that every cubic graph has an even number ol points.

35. Show that every tree of n vertices contains exactly n - 'l edges.

36. Discuss briefly on the following operations ln MATLAB :

+, -,. , .. , 1, .1.

Answer any 2 questions from among the questions 37 to 39. These ques'tions carry 4
weights each.

37. Prove the implication "lf n is an integer nol divisible by 3, then n2 = 1 (mod 3)."

38. Let A = {a, b, c} and lel B be de,ined by

R = l(a, a), (a, b), (b, c), (c, c))

Find:a) reflexive (R) b) transitive (R)

39. Explain briefly on hamming codes.


