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1. (a) Prove that

Au;’}gC@AgCanngC
using fundamental properties of sets.

(b) If A4,B,C,X,Y are subsets of a universal set [/ , using set algebra simplify
i (4nBrX)o(dnBAcaxnr)uldnx i)
ii. (AmBmC‘)u(EmBmC)u By,

(c) Prove that (A v B)r‘\ G = (B M C’) is not always true using a counter
example,
(d) Let =R, A={xeR:x>0}, Bz{xeR:x>I} and C:{xeR:x<2}.
Find A\ B and BuC.
(e) Let A:{aeR:a>1}.
If /:[a,:{XEP\.'iSXS]'i“Q}
o
for each o € A | find UA(Z and ﬂAa , where R denotes the set of real
aeh el
numbers,
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Let X =Zx(Z\{0}). Define the relation = on ¥ by

(X,_)f)'—: (Zaf)® Xt=yz

for every (x,y),(z.1)e X .

(a)

(b) (1)

(i)

(1) Show that this is an equivalence relation on X .
(i)  Tind the equivalence classes of (0,1) and (3,3).
(iii)  Show that if (x,y) = (x‘,y') and (z,t) = (2',[') then
(.xf + yz,yt) =(x'r'+y'z', y'i )
(iv)  Show thatif (x, y) = (x',»') and (z,¢)=(z',¢') then (xz,y!) =(x'2, 7).

Let /X =Y and g:V — Z be two functions and let h=go f: X = Z.

Show that
(1) If f and g are one-to-one, sois .
(i) If f and g areonto,sois A.
(i) If f and g are bijective, sois /.
(iv) Let f and g be bijectivethen h™' = f ' o g™,

Let fand g be functions from Ntio N defined by
1 if =100,
4 m_{z it x<100, g

g(x)=x*+1 forevery xe N,

Determine whether cach function is one-to-one and onto.

If f:RY 3R, f(z)= Iﬂ, show that /' is a one-to-one and onto function.
i
|
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(b)

(c)

(d)

5. (a)

(b)

2 1 5 1 3
b+c c+a a+b a b ¢ 1 & 1 -2
g+r r+p p+gl=2detlp g r and det|4 3 2 1 1|=2
y+z z4+x x+y x y z 4 3 2 0 1

21 6 n 7

Decide whether the following is a tautology:
(p>lg=r)>(r—>q)>(p->r)

Decide whether p A (q A r) and (pv q)/\ (gv r) are logically equivalent.

By using laws of algebra of statements, show that (p v q) A—P=-pPAG.

Symbolise the following argument using

U = set of all animals.

W(x) : x is warm blooded,

C(x) : x is cold blooded,

T(x) : x has no trouble living in a cold climate,

All animals are either warm or cold blooded.
Warm blooded animals have no trouble living in cold elimates.

Therefore, the animals that do have trouble living in cold climates are
cold blooded.

Prove that the argument is valid.

Show that

Study the following system

x+2my+z =4dm
2Zmx+y+z =2

X+ y+2mz= 2m?

with the real parameter m .
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You must determine, with proof, for which m this system has
(i) no solution
(i1) unique solution

(iii)  infinitely many solutions

6. (a) Let A, B,C are matrices. Prove that
(1) (AB)C = A(BC)

(i) (B+C)A=BA+CA

-

11
(b) Find all matrices M ={ j that commute with 4 = LJ } ;

1

Z
(c) Suppose A4 and B are upper triangular matrices. Show that

(1) The product AB is upper triangular

(i)  The diagonal entries of AB are aby,asby,...,a,b,

1 &g

4 L 3 : ] = 0
(d) Let A= it and P = . Verify that P7 AP =| 19 and deduce
0

-1 4 !

L | — W | N

4

iy 3 n 4 _3
that A" 2o +l i) :
714 41 7\12) |-4 3

7. (a) Write down a truth table for E(B + C)D ;

(b) Simplify: A(4+ B)+(B+ Ad\A+B).
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(i) Find the Boolean expression for the above circuit.
(i1) Simplify the above Boolean expression for the circuil.
(iii) Draw a circuit for the simplified expression.

Fibonacei sequence is defined recursively as follows:
F] :], F2 = ] [;"'74*7 :F‘”-I-F:,r_*_] for nz1.

(a) Suppose that x is a real number such that x> =x+1. Use the Principle of

Mathematical Induction to prove that x" = F,x+ F, | for n>2.

(b)  Let o and B denote the roots of the quadratic equation x” = x +1. Show that

n a1
F, J‘Li) for n=2.
a-p

(c) Use the quadratic formula to show that the roots of the equation x% =x+1 are

+/5 145

1
ivenby o =——— and B=—",
g y 5 p 5

N,
2:1\/5‘ '

(e) Use the Principle of Mathematical Induction to show that

1 " (F,., F
[ ) [ ’iH 1”} for n=2.
I 0 1‘:1 Pn—l

________________________________________ T

(d) Show that [/, =
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