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Part A
Answer any ten questions.

Each question carries 2 marks.

1. Give an example for Universal quantifier.

2. Define Modus tollens for propositional logic.

3. Define Universal generalization.

4. Describe what is the Cartesian product of Aq, Ay, ..., A,.

5. Can we define the sum and product of any two functions. Define the sum and product of
two functions wherever possible.

6. Given f: A — B. lllustrate f ! using a figure

7. Draw the diagraph that represent the relation
{(1’ 1)) (17 2)7 (1’ 3)’ (2a 2)7 (27 3)a (3a 3)} on {17 2, 3}

8. Show that the "divides" relation on the set of all positive integers is not an equivalence

relation.
9. LetR be an equivalence relation on a set A.Then prove thatif [a | = [b]then
[a] N o] # ¢.

10. Frame a quartic equation with rational coefficients one of whose roots is \/5 + \/§
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If o, 3, 7, & are the roots of the equation 4z* — 42® — 2522 + x + 6 = 0,find the
values of &« + B+ v + d and aB~é.

Find the limits to the values of c such that 2> — 3z +¢ =0 may have all its roots real.
(10%x2=20)
Part B

Answer any six questions.

Each question carries 5 marks.

Show that =(p @ ¢) and p < ¢ are equivalent.
Show that =Vz[P(z) — Q(z)] = Jz[P(z) A —-Q(x)].

Show that if 'n’ is an integer and n3 + 5is odd, then 'n’ is even by using the method of
contradiction.

Using De Morgan's law deduce that AU (BN C) = (CUB) N A
Define and plot the ceiling function.

Suppose that the relations R and S on a set A are represented by the matrices

0 1 0 0 1 0
Mr= 1|1 1 1|andMg= |0 1 1 |.Whatarethe matrices representing
1 0 0 1 1 1

RUSandR N S .

Determine whether the posets with these Hasse Diagrams are lattices.
i f m :
e d €
- d
b c

Solve the equation 4z° + 23 + 2> — 3z + 1 = 0, given that it has rational roots?

Solve the equation 625 — 252° + 312* — 312% + 252 — 6 =07
(6x5=30)
Part C

Answer any two questions.

Each question carries 15 marks.
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22. (a) Construct the truth table for the following compound propositions:
(@)(p < q) & (-p < )
(@) (p®q) = (pAq)
(b) Use truth table to establish which of the following statements are tautologies, which
are contradictions and which are contingencies.
())(p—q) < (-pVa)
()P A —g) A (P V q)
(#@9)[(p — ¢) A —p] = —¢
23. a) Define different set operations. lllustrate using Venn diagrams.
b) Let R3 be the relation defined on the set of all strings S by s R3t either when s = ¢ or
both s and ¢ are bit strings of length 3 or more that begin with the same three bits.What
are the sets in the partition of the set of all bit strings arising from R3 on the set of all bit
strings?

24. (A) Let A be the set of students in a college and B be the set of books in college library.Let
R4 and Ry be relations consisting of all ordered pairs (a,b) , where a is required to read
the book b in a course and where student a has read the book b , respectively.Describe

the ordered pairs in each of the following relations:
(a)R1 U Ry (b) RiN Ry (C)Rl — Ry (d) Ry — Ry (e)R1 @ Rs.

(B) Prove that the relation R on a set A is transitive if and only if
R" C R forn=1,2,3...

25. a)lfa, B, ~y are the roots of z + pav:2 + gx + r = 0, obtain the equation whose roots
1 1 1
are a + E’B—i_ e Y T R
b) Find the equation whose roots are those of z* — 2z* + 3z — 5 = 0 each diminished
by2.

(2x15=30)
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