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Notc: 1'his qtrestion paper contains t\\o parts ''\ llncl R'

part A is coutpulsol,u,hich carries 25 ntarlis. ,\tlsircr llll (l tlestiolls irl i)lirl .\.
part ts acrniirt, of 5 L,lnits. Ansr.r'er alt\ otlc iLrll tl Llcstit)l] ilt)ttl L.LLll 'rlii''
Each qLrestiop carries l0 nurks ancl nrav hltve lt. b. i lls :ttil t1 Ltcstiotl:.

I',Alt'l'- r\

1.a) Construct the trttth table tirr thc tbllou'irlg tortllttla:

-(P v (0 ur /f )) <> ((1'v ?),^ (1) v 1l))

Lr) Explain dLralitl Iar'r'.

.j Give the fbrntal clclluition firr thc cornltositiotr ol'bittrtrr r.ciliti()rr\.

cl) What arc thc properties of'a gt'ottp"'

.j State aclclition pr.inciple ancl giVc an ctantplc ot'rr l-tr.obicnt :oiYctl br irrirlitiLrn

f) Statepigcorr-holelrrirrciplc.
g) What is tite ge nelltl litrin o1'a llrst-rtt'rjct'I'cctil'l clle c tclitlitrtt.'

h) What is tllc !.crleratirtg f Lrrrctitlrl ol' l'- l-l'-i"
i) Il'a sirriple graph (l contains ir rc|liccs ltnrl iit etlgcs. lrori lltlltlr 111|11 irri'

prescnt in Craph G' (cotlrpicrlrcrlt ol Lr)'

j) llnru manl,eclges are prescnt in a conrplete graph trith rr rtrtices'.)l:xllllrirl'

PAli'f- li
{51} i\lrrrlis)

2.a) S5ol,the lbllou,ing eriLrivalcrrcc ti ithoLtt ct)tlstrtltrlirls tirc lrLrtll Ieblc

((P r'Q r' 1) --> (')n (.^1 > (/'v ? t'(')) e (.'l r' (/' ( > 9)) > ('

b) Withorrt cor-rstrrruting lr ttrrlh ttrhlc.. shcru thaL .I ,r /: is tlol lt t'alitl c()llse I-itl'nr'r' (ri

'A<+U l3<>((: nD) ('<+('4vti) 'lvl:' I'it5i
0lt

3.a) Obtain the principal clis.]Lrnctive ltrcl cotl.lttnctit c

(P + (.Q n 1l)),r (-l' '-> (--(') " -/i))

(25 Marks)
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b) Fttt' thc ltlllorr irlg ltirrllLt llts. lct tlre Lt rtlr e t'ir lr'''

scntcltccs iltltl a lirltllLt lll (Lrsirrg tl Ltlitttiiiet's):

i)'l-hcrc is il stllallcsl Iltttlrbct'.

ii) Every' pilsitii'e I'tLttllbet' ltzis a stlLtare I'ttot' (l)o tltlt
rru ltiplication. )

nornr!l lirt'ttt tll'tllc lirllorr irlu 1i'r'tllttllt'

lFl.. l ranslatc cltclt ol' thc lolloii irts

tlsu Ll)e sqtliil'c l \r(r[ \\ l]llr(rl: ttse t'nl!
[5 +5|
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4.a) Consider the tollotving llassc cliagrant o1' e llirtirrllr uir-iut'utl \([ l'. ll t . r.' llit'c

P: {rr .-r:.rr.-r,..r, I. l-ind the least ancl grcatcst nrcnti.rcrs in ./' il'tltcr crist. .'\lsrr fltltl

the rlariutal ancl rrrininral clcrucnts ol 1' I:ind thc ttltltu' altil lott e t' llritttltls ol

[Jr,,r,,-x,l. l.r,.rr.-r,]ancl l.r,..r:..\',). Also intlicittc llrc i.l.il] arttl (il.lj o1'Iirc:e sLlirs,.'[:,

if thei,' cxist.

b) Let n e ,\I'itncl G,^G,.....(i,, bc groups^ allcl ciltlsidcr'

fi",,= 
G,xG.x...xG,, =',(.tt ,"u......u,t):o, e (;.7i... 1"3.....rri rrilh tltt ()pel.ilti()rl ';

n,here il .: (rr, .a......(t )lttlcl .t -= 1b,.b,...../t ) - lhull r'i') ' l,ir lt -ii'lt . -ir l' )' rr ilt'i'''l

caclt 1tl6drrct rr,ir is pcr'lbrptcrl ltc:e6rcl ip,l tl tlte (-rllat'ilti()rl ol iitc rli'rrlilr ('; !rii,rti

tnat f]G, is tr groLrp. 15,5I

OR

5.a) Find the tlansitive closurc ol'thc I'elation 1l: l(1.2).(l.r).(1.'+).(4"1)1. !ilroir /i' iiir lll
valLtcs of i that giye ncl'clclllellts tll'thc tt'atrsitiye cir)sllpt

Lr) FincJ all thg 5llbgruLrl)\ t)l \ti \/.t.-t,.). and (iit {/-' "t ). i) il

6. In the Unitecl States ancl Canacla. a telcplrone rrrrritbct' is a l()-Li igit tttttltirct' ol tllc

fbrg r\xI * A,,xY -.L\]\.,r u,hcre N e .[2.3..."9] und .\', e l(l 1.2. ...9i . I iorr irrlrr.'

telephone uuntbers arc pttssible'l'l'he 1irst tlrrcc cl igiti ol'li tclcpllotlc iltttli',re t'rirc e rt lletl lill

atea code. IIori, ptany tl il-lcre nt arca codcs nlLrst ii ciir ri irh ll"()0().(il)i,} lliloirc:, llli" t''.r \
previctLts scherne fbr lblrning I lelcpltttrtc ttrlttl[rct's rctl Li ir'i'tl li ir,l]ll.ll 'ri
1\rl,Y-,\1;Y --,f\-.\-\'lhclc,\'arrcl .\'arc dcllnetl irs rl.i,ii lttrtl ) is e itlrcl ri i.) rrl .r r. ilrrrt
lllapy rrore phonc ntrrlbers are ltossiblc'ttttclcr iltc ttci', lirt'lttaI tlllttl Litrtict tllt,rlt] lirltlllrl"

ilttl
olt

1.a) Ilovv ntany foLrl lctter'\\,orcls can bc fol'rtteci irsirtg tltc lcttcrs (t.(t.(i-lt-lt.t.t'-r'.i'-r1-r/ )

b) Expand (2-r - 1,)r irsing the l']itlottr ial l'heorctn I I t 
l

8.a) Solvetherecrrlrerrcerelation Lt ,,=2u,,,*3rr..liri'ri)lrrhcrc (t,::)- litltl tr ''l
b) Using generating firnction lind a,, itt tel'rll:i ot' rr il' rt,, = l" rr -- 2 rttrl

., -\t, -4u tbrn>o. l-:I-:1( l, , I - 
J( I . . I

OR

9.a) Solve the recLrrrence rclaliorr '/'(rt) = 1l'(.n - l)+ l" ' rr iLh 1'(t)) - (r

i

b) Find the coetllcierttol-.r'""' in tlte gencl'atillg firrlctio'l 
tl,. \)
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Detertr ine w'hether thetr)
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Ilou'clo )otl tcst tite lllltrllrrilr ol'lt grltllh') l:rpllrlrr'

,what are thc chr.nntatic rtrrrilbc|s 01'thc u|aplr (; rrrl,-l //'.)
ll.a)
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