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Candidates should attempt ALL questions from Section A and ANY THREE questions-
from Section B.

SECTION A: Answer ALL questions in this section [40].

A1l. Define the following

(a) a relation from set A to set B.
(b) function from set A to set B.

(c) an injective function from set 4 to set B. [2,2,2]

A2. In how many ways can the symbols a,b,¢,d, e, e e e, e be arranged so that no e is
adjacent to another e. [5]

A3. Let I be an index set where Vi € I, A; C U. Prove that

(UA,)C = A¢

el i€l
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Ad. A certain "Burger Joint” advertises that a customer can have his or her hamburger.
with or without any or all of the following: ketchup, mustard, mayonnaise, lettuce,
tomato, onion, pickle, cheese, or mushrooms. How many different kinds of hamburger
orders are possible? [6]

A5. Let A={1,2,3,4} and B.= {z,y, z}.

(a) List 5 functions from A to B.
(

b) How many relations from A to B are there?

)
(c) How many functions f : A — B are there?
(d) How many functions f : A — B are one-to-one?
)

(¢) How many functions f : A — B satisfy f(1) = z? (2,2,2,3,3]

A6. Find the value(s) of n for which ."Py = 3." P,. 5]

SECTION B: Answer THREE questions in this section [60]. S

B7. (a) If A= {1,2,3,4,5} and there are 6720 injective functions f : A — B, what is
, |B|? 4]

(b) Let f: X — Y,and Vi € I, let A; C X. Prove that

s (ﬂ Ai) C ) (4.

i€l icl |
[5]
(c) (i) Define an invertible function f : A — B. [3]
(ii) Prove that a function f : A — B is invertible if and only if it is a bijective
function. 8]
B8. (a) Given Y =R and I = R*. If for each r € R*, A, = (=1/r,1/r), find
M U4

rel L
(i) [) 4. 2,2]

rel '
(b) Let U = {a,b,c,--+,z} with A = {a,b,¢},C = {a,b,d,e}. If |ANB| = 2 and
(AnB) C B C C, determine B. - [3]
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(c) Prove that
Ax(BUC)=(AxB)U(AxC).

(d) Given that E,,« € I, is a class of subsets of X, prove that

Xn (U EQ> =X nE).

acl acl

17

B9. (a) Prove that (-PVQ)A(PA(PAQ)) & (PAQ). Write the dual of this result. [7]
(b) Negate each of the following and simplify the resulting proposition:
() P= (-QAR) -
(i) PVQV (=PA-QAR). [3,4]
(c) Construct a truth table for the following proposition: '

(P=Q)AN(Q= R)]= (P=R).

Is this statement a tautology? 6]

B10. (a) Show that if n is an integer, with n > 1, then
2n + 2n _f 2n+2
n n—1/)"\ n+1
[6]

(b) How many permutations are there of all the letters in SOCIOLOGICAL? In how
many of these are the letters A and G adjacent? (6]

(¢) In how many ways can 12 different books be distibuted among four children so
that

(i) each child gets 3 books?

(ii) the 2 oldest children get 4 books each while the two youngest get 2 books
each? (3,5]

END OF QUESTION PAPER
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