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1.

QUESTION ONE
List all elements of the following.t.wo sets:
a) {xeZ |x <85} 2
b) {xe N lxisa prime number less than 50 [2]

iii.

Use the set builder method to describe the tollomng two sets:

a) 10.5.10.15.20} - 2]
by 42t 2]
Let A.B.C. be the following sets: A=4{a. b. c}. B={xeZ | 0<x<3b.
C={xeZ|0<x<3}. Find the following sets:
a. BNC [2]
b. Ax(BNC) [2]
c. AxB (3]
d AxC 3]
e. (AxB)N(AxC(O) [2]

QUESTION TWO

A gambler has 4 coins in her pocket. Two are double-headed. one is double-tailed. and
one is normal. The coins cannot be distinguished unless one looks at them.

(a)
(b)

(c)

The gambler shuts her eyes. chooses a coin at random. and tosses it. What is the

probability that the lower face of the coin is heads? 2
She opens her eyes and sees that the upper face of the coin is a head. What is the
probability that the lower face is a head? (5]

Now. after having seen that the upper face is a head. she shuts her eyes again,
picks up the same coin. and tosses it a second time. What is the probability that
the lower face is a head? (6]




(d) Alfter her second toss (as described in part (c)). she opens her eyes and sees that
the upper. fage isa head., What is the probability that the lower face is a head?

(7]
QUESTION THREE

i.  Why the following assignments from Z to  are not functions:

f(x)= 4
a) f(x) ey (4]

by fix)=%x" [4]
. Let A. B. Cand D be the following sets:
A= (x.y)eQ’ |y:x: b
B—ﬁ{(x.y)e@z [y=x*2 b
C={(x.y)eQ’ 1y=2 b

D:)‘.(x.y)e’@l [ ‘_Vl =20 ¢
Find each of the following sets: h

a) ANB

by ANC

¢) BNC

d AND

ey CND

H ANDN(BUC) [1.1.1.1.1.3] [gj
iii.

Determine whether the following function from Rto R is one-to-one. onto. both
(i.e.. a bijection). or neither:

G(x)y=x’ -1 [4]




QUESTION FOUR

i

1.

Use truth tables to prove the following logical equivalences:
&) PV4=(P—> ~p)—> ~ (g ~q) [5]
) PV =ps g ~(ps g (5]

Let R be the following relation on R:
XRy. x-yeZ

Prove that R is an equivalence relation, [10]

QUESTION FIVE

.

1l

We have two coins. One of them is fair. i.e.. the probabilities of head and tails are
both equal to Y. The other one is loaded. so that the probability of getting tails
after tossing it is % and the probability of head is %, We choose one of the coins
at random (with probability 1) and toss it.

a) What is the probability of getting ~Tails™ [5]
b) Assume we get “tails™. What is the probability that coin we just tossed is
the loaded one? [3]

How many strings can be formed by ordering the letters of NORTHWESTERN
so that all Es appear between the 2 Ns? [5]

Solve the following recurrence:
Xn = Xp.j +2xn.3:xu=0:x, =3. [5]

QUESTION SIX

i.

‘“NK

Let f{R > R and g w5 be the following functions:
a) f(x)= (x.x.X)
b) g(xy.z)= X+y+z

l. Findgof. . (1
2. Findfo g. [1
3. Determine if g o f'is one-to-one. onto or bijective and in the latter case,

find its inverse, [5]

4. Same question (3) for f o g.




