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| Defing the tertns tautology and contradiction as applied to a logical proposition.
Let p and ¢ be: two propositions. Determine whether each of the following is a
thology, & contradiction or neither.

g A(=p Vo).

il p o q) = (p A g).

peg e~ A=A =g A =p)

the validity of the following argument.:

U are a mathematician then you are clever. You are clever and rich. Therefore
you are rich then you are a mathematician.”

ollowing:

difference, A\ B of two sets A and B.
etric difference, A A B of two sets 4 and 8.

set, 17(A) of a set. A.
B and ' be three subsets of a universal set X,

ethat AN(BAaC)=(ANnB)a(ANC).
tove that (A\ C)L(B\ ) = (AU B)\ C.
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B) (AaB)NANB) =é.
(4) Construct a suitable example fo show that AU(B\C) # (AUuB)\ (AUQ).
Q3. (a) What is meant by an equivalence relation on a set?
Let A be any set and let R be an equivalence relation on A. Prove the following:
(i) [a] #é6 Vae A

(i) aRb <= [a]=[b].
(iil) be [B] <= [d =) | 3

{iv) For any a,b € A either [a] = [b] or [a] N[0} =

(Here [+] denotes the equivalence class of x.)
(b) Define a relation R on N x N by (a,b)R(c,d) if and only if a + b= ¢+ d.

(a) Prove that A is an equivalence relation on N x N,

(b) Let S denote the set, of equivalence classes of A. Show that there is a

one-to-oue and onto fanction from S to M.
Q4. Define the terius 'lnjective’ and *Surjective’ as applied to a mapping.

(a) Let fi : A — Band f, : B — A be mappings such that fp o fi = [, an
fio fo = Ip, where 1, and Ip are the identity mappings defined on A and
respectively. Prove that fy is bijective and fo = f, :

(b) Let f: S — T be a mapping. Prove that f is injective if and only if

FAYNFIS\NA) =4, VACS. '

(¢) Give an example of a function f from N to N such that:
(1) f is injective but not surjective;

. 2} [ is surjective but not injective.
Q5. (a) Define the following terms:

(i) Partially ordered set;
(i) Totally ordered set.

(b) Let £ be a velation defined on N by xRy if and only if & divides .
(i) Show that £ is a partial order relation on N,

(ii) Find the infinivaum and supremumn (if exists) for a subset A = {2, 4,8, 12
of N.
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hat is meant by a countable set?

ove that N x N is countable.

he term, greatest common divisor (ged) of two integers.

;d(n, b) = d, where a,b are two integers not both zero. I’rove that

he usual notations, prove that, the linear Diophantine equation ar+by =
a suluh(m if and only if ged(a, b) divides c.

9how that, if ged(a, d) divides ¢ then it h(\% infinitely mdn} solutions
b

ged(a, b)
ﬂdr aulut,mn and k € Z.

rru'r k+ xo and y = ———————k + yo, where zo, 50 is a

ged (d b)

o 'congruence

7(mod3)




