University of Bahrain
College of Science
Department of Mathematics
Second Semester 2012/2013
Final Examination

Course: MATHS 253
Date: 15/06/2013
Time: 11:30-13:30

Name:

1) Number:

Serial Number; Section Number

PLEASE MAKE SURE YOUR COQPY OF THIS
EXAMINATION CONSISTS OF 8 PAGES AND 6 DIFFERENT QUESTIONS.

Question Max. Marks Marks obtained
1 16 ]
2 12 -
3 12
4 16
5 12 M
6 12 ”
 Total 80

Show all vour work clearly




Question 1:§5+5+6 marks]

Prove each of the following

1} Premisesis=> pAr, -p ,-5A—p e g
Conelunsion: - ¢

2) If xz <yz and z <0 then x > y. (Hint: Use contradiction)



3y 3 isafactorof n® —n forn=0,1,2, .. (Hint: Use induction)



Question 2:12 marks each)

Complete each of the following statements

1) The domain of definition of f(x)="Y""""T jg..

X rx-2

2} (Vxe B) p(x)ymeansVx (....... e,

3) Forany statement P, PA—~Pisa..........co..... .
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Question 3:[6+6 marks)

Prove each of the following using the pick - a - point method

D [ ANBYUC - D]U(BAC) = (A By L(C - 4)

2) (AXC)NBXD)=(AOB)Yx (CND).



Question 4:[6--6+4 marks|

) Let f:R~{1} - R be the function defined by fx)= ii% Show that f is one to
x p—

one.

2) Let f:D— C and g:C - 4 be two functions

a) Prove the statement ( / onto and g onto = gof onto)
b) Write the converse of the statement in part @), then decide if is true or false

Justifying your answer,

6



Question 5: [6+6marks]
Let f: D — Cbe a function. For any subsets 4 and B of D

1) Prove f(4)— f(B) < f(A—B).

2) Provethatif /' is one to one, then ™' (f(ANx Ac Ax A,



Question 6:]7+5 marks)|
Define a relation R on the set R X R by (x,y) R (u,v) ifand only if x* + y? = 42 + p?

1) Prove that R is an equivalence relation.

2) List the elements in each of the equivalence classes [(0, 0)] and [(1, 0)]. Show your
work. :



