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1. (a). Let A, B and C be any three subsets of a universal set E. Show by using the first
principles that
(i) AnNB-C)=MA-C)n(B-0)
(i) AxBUC)=AXB)UAXC()
(iii) (ANBYUMANB)=A4A

(b). Let P(X) denote the power set of X. Show that for any two sets A and B
P(A)UP(B) S P(AUB).

(c). Let A, bethe open interval on R defined by 4,, = (O ,i)

(1) Interpret each of the sets Ay X A,, A, X Az and Az X A, geomefrically.
(i)  Determine Npez+(An X Anpq1)-

2. Let R be arelation defined on a set A.
Define

(1) what is meant by saying that R is an equivalence relation on 4 and
(ii)  the equivalence class [x] of x € A.

(a) Let R be a relation defined on Z* x Z* as follows:
(a,b)R(c,d) ifandonlyif a+d =b+c

(i) Show that R is an equivalence relation.
(ii)  Find the equivalence class of (1,3).

(b) Determine whether the following relation R defined on Z is an equivalence relation:
xRyifandonlyifx +y < 3.
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3. (a).

4. (a)

(b)

(c)

(b)

(c)

Show that the following functions are one to one.
B  fR-Rflx)=x%
(i) g R—Rgk)=2*+3.

(1) Let fiA — B and g: B — C be functions such that g o f is one to one.
Show that f is one to one.

(i) Let f:R* — R* be the function defined by f(x) = =. Show that f is one
to one and onto, and find the inverse of f.

Let A and B are be square matrices of the same order.
(1) Show that (A + AT) and AAT are symmetric matrices.
(i)  Show that if A and B are commutative, then AT and BT are commutative.

[f A and B are two invertible matrices of the same order, then show that
adj(AB) = (adjB)(adjA).

Let A=[> 1]

0 1

Find a formula for A™ (n = 1) and verify your formula using mathematical

induction.
1 0 1
1 1 0f

1 0 2
Show that 43 — 44? + 44 — [ = 0 and hence find the inverse of A.

Let A =

Using the properties of determinants, Show that

1 a a* a3+ bcd
1 b b* b*+cdal_
1 ¢ ¢? c*+dab
1 d d? d3+abc

TSI
Let A = (a[-j)nxn be the n X n matrix defined by a;; = {1 i; i ¢}I.
Show that det(4) = 2™ 1 (n + 2).
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6. (a)

(b)

7. (a)

Consider the system of linear equations

x + ay +a’z = a* + la®
x — by + b3z = b* + Ab?
x + ¢y +c3z =c* + Ac?

in unknowns x, y and z, where a, b, ¢ are real numbers such that
(a—b)(b —c)(c — a) # 0 and A is parameter.

Find the values of A for which the system is consistent when
(i) a+b+c+0and
(i) a+b+c=0.

Ifpgr + 0 and the system of equations
(pa)x + by +cz=0
ax+ (q+b)y+cz=20
ax+by+(r+c)z=0

- : b
has a non-trivial solution, then show that 5; + 4 + E =-1.

For a Boolean algebra (B,+,,") and a,b,c € B,

show that

(i) a-b+a-(b+c)+b: (b+c)=b—-a-c
(i) a:b:c+a-b-cta-b'cta-b-c=c

(c) Consider the following combinatorial circuit:

) >—

B,

- — )
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8. (a)

(b)

(©

(c)

(1) Find the Boolean function for the circuit.
(ii) Simplify the Boolean function.
(iii)  Sketch the equivalent simplified circuit.

Find the truth table of the proposition (pAgq) = (~p V q).
Stating any result you use, simplify the proposition by using algebra of
propositions: ~(p A~q) A(~pAqAT)V ~(pV ~q).

Determine the validity of the following argument:

“If X and Y are non empty sets then the Cartisian product X X Y is non-empty.
Therefore, if X X Y is empty, then X and Y are empty sets”

Using the method of contradiction prove that if a, b € Z, then a® — 4b = 2.




