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Ql.
Define the terms latllo hgr' 

^nt) 
contradiction as applied to a Iogioal proposition

Explain what is meant by the statement thal f ro PtoPosilhnt] u c logjcallv equivulcnt'

(a) l,et2.q and r be three propositions. Prove the following:

(l) (p^rl) * r = (tt - t)V (q + r)
(ri) q + (r+p) =(qA(> p)) + > r
(itt) [>1A(> qAr)]v(qvr)v(pn /)= >f

(b) Test the validity ol'the following argument:

A per'son who drinks nrore alcohol sleeps more;

One who sleeps more commits less sin;

A person who commits less sin goes to heaven after death;

Therefore, a person who drinks rlore alcohol goes to heaven after dcath

Q2.
Define lhe power sel o/ a scl.

Let,r, B d€note slbsets ofthe set .S

(.r) Write down a sinlple form of tlrc ncgation of"V"! € 
"t' 'r 

e l'" '

Hcnce prove that

,4 n,B : d iland only ifA I B"fot A'B I S

Prove ful1h€r that

I Xe P(S) such that (l n.D U (, a l-) = Sif and onlv if AOB: $'

(Here P(S) denotes the power set of$

(b) Prove that,4 n B !s the largest subsel ofscontained in both '4 and B'

Prove also that

P(,4 ) U P(r) s P(l U B) and P(,{) n P(lr) = P(,4 n B)

Cive an example of a pair ofsets C and, such that P(C) U P(D) + P(CU D)'



(c) LetA,B,C ancJ Dbc subsels ofXand
P =(AOB)nICUD). Q= IA ) b)U

Prove Lhal I q p. Pl't,ve also tha!

P = Q if and onty

let
(B n c).

ifBn(:.:AandAnDq B

Q3.
Define the following:

(i) An equi'alence relution oD 
^ 

set..

(ii) An equiwlence cLr.r'.r of ar element in a set L
(a) A relation n is defiDed on N, the set ofnalural nulnbers, by

xRy.+ 1 n € Zsuch that.r = 2,, (jr..y € N)
where Zdenotes the scl ofall integers. prove that 1l is an equivalencc rclalion.

(b).Let R1 and R2 be two equivalence relatjons on a set X prove tirat Rr O R: is an
equivalence relation on X. Is R U 112 an equivalence rclation on )f ? JLrsiily yi,r, answel..

(c) Let ,4 bb an) set an,l let - be an equivalcrrce relatio|| o L l,rove the l.riluu ing:

(i) lal + O
(ii) a-h <1 lal = lbl
(tii) b e [a] <+ [a] = [b]
(iv) Either k'l : fh) or lal n lhl = S
(Here [.r] denoles the ecluivalence class of_r e l)

Q4.
Define the lollowing:

(i) lnjective mapping;

(ll) Surjective mappinS;

(lil) Bijective mapping:

(ti) Partially ordered set;

(v) First (lernenr ol a t\artially ordered seti

(vl) Las! elemenl ofa pdrtially ordercd sel.



(a) Let/: S - 7 bc a rnapp;ng. prove rhar :)

(l).lis injecrive if and onty iry(l) n /(,!V) = d. Vl E S.

(tl) I is iniecrive rhen /(A n D\ = /(A) )./(B) tor l./.i s .r.

(h) I.e.tl.:..A - , and.!' : , +,4 be two mappings such thar g . I = I.,t and/a( = I,.p1,\erhat / is bijc,rrive aDd ,{ * /
(llere o ds661s5 tll. ..'tlpositioll and.fr clenotes thc invcr.se mapping offl

(c) Show that a partially ordercd set can have at mosl one tjrct clctnent and ono last elcment.

Q5.
Define tlre t'bllowing:

(t) A ./iyrjl.,r ofan integer;

(il) Createst common clivisor (gcd) of'two integers lI and ,;
(iil) Relatively prime;

(lv) The greatest integer ofa real number.

(,r) Let,,-,b..r./ anJ d be inlegers. pto'efial cl/(.,x.r hy) jl.tllLtanl,tl/h.pfovealsothal
8/(r? - 12 ) for two ocltl intcgirs a and v.

!i4,,,,,,:in 
wll:th:i r]lsecssibletohrre l00coirrrrnaLleo, (.ccnLs.,/Jjn)c\and,/qurrrer,.t,u

wonh c\actly 1j4.99. fllere ldinre- l0ccrrt.. t quartrr _ j5.,,rrrsr

(h) lf gcd(,r.r): Jrllcrr thcrc exisr inlegers _y and./ such thatur+ b1 = L Use this rcslrl{ ro
Pro\e tlte lollowing:

(i) 1l a,b and c are inlegers and c/a6 then cy'D, where a and c alc relativeiy prinrc.

(ii) lf o and b are integers,2/a6 andp I atltenplb,where pisaprine.

(() Slale EucliJ's Divtrun L.,ntnu.

Find the gr€atest common divisor of2a + I ottd 2n lus,ng thE repetred applrlration ol.Euclid's Lenrma.



Q6.
(a) Define the least comnon multiple oftwo integers and prove that

Icn(a, r) gcd (a,b\ = ab

where lcm(a, b) denotes the leasl cotrmon multiple ofa and D and gcd(a, b) denotes thc
greatest common divisor ofa and 6.

(r) Ifc + 0, we say that a - D(mod c) ifand only ifal(a - ,). Use this del.inition to show that

(i) if ac = bc(nodu) and gcd(c,n) = I rhen a = 6(mod +)
(ilJ if.r = b(modr?l) and a = ,(modr?2) rhen d = b(motj(ntn2)).

What values ofr will satisfy 2x = l(mod 7) ?

(c) Define the Fibhacci Seque ce f, and show that

(i).f,rrfa -|X = (-l ),, for 
'? 

> i

tii) lh > d r lbrn > .,. *h"r.o = -*.


