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{ Propcr' & E.ePe:rt }

r all qucstions Time alloq'er.i: Thrce hours

(a) Le], p,q rrL.l , be thre.r st,atel1re s Prc've cach '-'l l'he follov;irrg L1'rjsiug tl'e laws ol

aigebra of proPositiols:

i. pv(qAP) =f'
ii. fu,r (q v r) l^-l(-qv -r) Arl =PAq

(b) Test iLe validily ofthe argurr'er't: "Yolrcargo'rut ilandorLlyif you do w;rshirrg rrp

Ifyou go out then you l'on't lvatc| television Thert'{orc ycu ciihet rvatdr telcvisir:rn

or wash uP but tLot Lottr'"

(a) For ar'y scts -4 an,l ]], prole tirat rt A B = ('1 u B) \ (X n F)'

Hence show thati

i i. (,{ A .B) and (,1 n E) are clisjoint'

ii. (,44l])u(xnB) =AU B.

(b) Let J : ''t ---+ F U" a lrrlctior' Prol,e tlL;rl: 1Lt rei;rLio'1 '?1 clefrnerl on -'1 Ly

aRly s+ llt'1- /(9) is all equiYalenr'' rel;rtion

Letl:Rxn--+ 1*. x R. be deined bY

(l='m) i{ (r'1) I {'.r'o)

(0,0) if (r,e) = (0,0)
j 'r" 

' 
t) =

Find tlLe J?r class ol (1, 0)

t

I



3.

4.

Pr.re also r lar

f(AnB)- f (A)nJ@) for allsubsers A,B ot X if and onty if J is injective.

5. (a) Define each of the followirg tenns:

r. larti"lh, oroer-d sel,

ii. ?ot;rliy ordered set,

ii.. la.l e,err,en,,

iv. Maxinial element.

(h) Show that every partially orclered set tras at trrost one last elemsnl.

(c) Show that Iast ejement of every partialJy ordered set is a maximal element.
t ls lle rr,nvcr.a rruel Just:ly )^ut Jnsltei.

(d) Prove thpt in a t'taliy ordered set elery maximar erernerrt is a rast erement.I
rl. f.) Pr,,ve th- ioJlowin6.

i. l" d is an rrbi.r:rr) rnteger r,h.r 3Jata+.lr(or2).
,i. l{ a s an ocrd integer r,h.n 8la2 _ 1,

iii. If a and D are odd integera then 8 | a, * 6r.

(b) A certail rLumber oJ sixes and nines are added 1o give a sum of 126; ifthe n
of sixes and 4iDes are inicr.h,nda.t .rt," ."-,

DeFne e.r,ch of 'he lollowing

{a) an inled ive maoornot"
(L) J :unecLivq rnapping

k) " , omposiri, n oi tLr, mipping6.

fl'e Irnci,ron,t /. R ---+ R arrd g : 1R-+ lR are defn"d by

trrt=) 4"1 il r>0 ..r I t' if r)0.'"'*l' '',.0, 
uno n('' =['*. ,r'.r.

Find 9 . /. 
.Show.that 

9 o I is a bijective mapping and frd its inverse.

Prove that if / :-t -) 
y is a lunctiorr and ,{ and B are subsets of.\., tJren

IIA u B) = J(4 u l(Bt dnd l\Ar. R) e !G) n t\B).

or srxes 
1nd 

ntles are interchatrged, the new sum is 114. How many of each

origir'all! ?


