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Instructions:

o Answer five (05) questions
o Number of pages in the paper - 04.

e All symbols are in standard notation.

01. (a) Leta,b € R. Using field and order axioms prove that:
@) a.0=a,
(i) —(-a)=aga,
(iii) a.(=b)=-—a.b,

(ivy  Deduced that (- b)2 = b?. Hence, show that (a — b)? = a? — 2ab + b*.

() (i) Let x,a,b € R, show that [x — a} < bifandonly ifa — b < x < a + b.

(ii) Solve l - 2| < 1 for all possible solutions and draw the related graph.

x—1

[50%]

[30%]

(c) Prove by mathematical induction that n5 — n is divisible by 5 for all natural numbers n.[20%]
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02. (a) Letp,q and r be propositions.
) ‘Show that p = q'= ~p Vv q. Hence, show that the proposition (q A(p =~ q)) =>~p

is tautology. ' - [30%]
(b) Use truth tables to discover whether the following “equivalences” are valid or not.
Q) ~@v~pVv(~pA~q) =p.
@ G=>qVv@E=r)=p=(qvr. %}
(c) Determine the validity of the arguments:
O @=2g¢Aptraq

@ (=g Ar~q)r~p. | | [30%}

03. (a) Give a direct proof for :

(i) Ifaisanodd integer and b is an even integer, then ab is an odd integer.

(i) Let x be a real number. Then Ix + il > 1. [30%]

(b) Show using proof by contradiction that:
g
(i) If x is an irrational number, then x + 7 is irrational.
(i) Suppose a is an integer. If a® — 2a + 7 is even, then a is odd. [40%]

() (i) Show thatif [x? — 4x + 6| # 2, then x # 2.

(ii) Suppose a and b are positive real numbers such that aV? = bVe_ Show that a # b. [30%]

04. (a) Determine whether or not each set is the null set:
) A={x|]x€eRandx?+x+1=00rx=1}.
(i) B={x|xeRand|x—8|+4=0}.
(i) C={x|xeR and {x}c ¢} [30%]

(b) Suppose A4,B aresetsand A=A NB

6)) What is A U B equal to?
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(ii) Whatis B \ A equal to?
(Gii)) Whatis (B \ 4A) UA equal to? [30%]

(c) Suppose A4, B, C are sets.

(i) Show by the Venn diagram method that AUB \ C = (4 \ C)U(B \ 0).

(ii) Give an example to showthat AN (BUC) # (AN B)UC. [40%]

05. (a) Suppose E is a universal set. Now consider the following three results: For any subsets 4, B, C
of E,

cay: (4°)f =4
CQ): (4UB) = 4° B }

- De Morgan’s Laws
C3): (A4NnB) =A4°UB°

C4): AnA*=¢

C(5): AVA‘=E

C6): AcB=>B c A

U(l): Aud=4. - Idempotency
U(2): AuB=BUA. - Commutativity
U@3): Aug=4.

U@4): A4u(BuC)=(4UB)UC. - Associativity

U(5): AUB=B< AcB.
Prove that: ()¢° = E, (ii). E°=¢, (ii). AcB< B c A4’ [30%]

(b) Show by the logic method that :
i {x|lxeR, |x—1]<1}={xlxeR, x<1}n{x|x €R, x> 0}.
() {x|x€eR, x2—-3x+5>3}={x|x€eR, x<1}U{x|xE]R, x> 2}
[30%]

(c) Suppose 4,B,C are subsets of universal set E. Prove by the logic method that:

i) IfAcBandCC<SD, thenANnC S BND.
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() A\(BNC)=U\B)UU\C) [40%]

06. (a) Let A ={1,2,3,4}, B = {2, 4,6} fi is the relation from A X B where for any x € 4,
YEB xiyex+1<y.

LetS ={(x,y)|x €A,y € B and xfiy}, T = {(x, )| x.E A,y €B and xii"'y}and

U={(x)|x€B,y€A and xii"ty} Write down all members of S, T and U.  [40%]
(b) Consider the relation fion N where Vx,y € N, xfiy & 7[x—y.

Show that 1i is an equivalence relation on N. Find all disjoint equivalence classes

[2],[5] and [13] . ‘ [60%]

07.(a) Leta, b and c be integers.
(i) Show thatif d|a and d|b, then d|a + b.

(ii)) Ifalc and b|d, then ablcd, where a # 0,b # 0.
(iii) Letgcd(a,b) = g. Show that gcd(a,a + b) = g. [50%]

(by Using well-ordering principle of N,
(i) showthatforalln E N1+ 3+5+ -+ (2n—1) = n?.

(ii) show that foralln € N,1 + 2 4+ 22 4 23 4 ... 4 27 = 2741 _ 1, [50%]
END
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