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Answer all questions Time : Three hours

Ql. :
(a) UsinS the laws ofalgebra ofpropositions in logic, show that:

(i\' (pv qtV (. p/ qt - r. p)i

(ii) pv (p A.r) = p. ll0 narl,s erchl

{r) Derermine lhe truth \ nlue ofench oIrlrc following .t emenls uhere/= 1n : I . n - tU. r?rsapo\jli\e intcger).Jusliryyouran5$ers.
(r) (v.r e;) (:yel)1:v+r< t4);
(iD (v x €,4) (v y el)1x+y < t+1;

(l/i) (v, € ,4) (r +/ < t4). ts mrrks erchl

ONegare each ofthe following sraremenrs:

(i)lfthe teacher is absent, then some studenls do not conrptete their homework.
(ii)Al1 the students completed their homework and the teacher is present.
(iii)Somc oflhe 5ludents djd not complcle thcir horneuork or the teacher is absenl.
Il0m,rkeachl

(d) Test the validily ofthe following argument:
lf I study, then I will nor fail mathemarics.
Jfl do nor play baskerball, then I willstudy.
But I failed mathematics

Therefore I rrust have played basketball. 135 marksl

Q2.

Define the following:
. The differerce, ,r\r, oftwo sets I and B.
. Symmetric differ ence, ,4A8, of two sets I and B.
. Power set, P(l), of.rserl. Is mi,.ks earhl

Prove the foilowing:

(4,4 uR - (l\B) u (rv) u (,r n r);
(ri)lAR = (,.1 u B)\(/ nr);



(iii) (ALDr\Q|n B) : ol

(iv) lf ALB = ,4AC then | = C;

(v) P(-1) n P(B) =P(Ar\B) tls marks eacbl

Construct suitable examples to show that 
"{ 

U ('\C) + (/ U B)\('4 U C) and

P(,4) U P(B) + P(l U -B) tto nart<sl

Q3.
Define the following:

. An equivalence relation on a set'

' An equivalence class ofan elemcnt in a set

rrl Suooose f) is a collection ofrelalion\ n oll a sel 4

lir'"'i"iln,',r,'", i, r- a{fi: R €Q} rrovc that

ts marks erchl

ancl let I be the intersection ofthe

(i) ifevery R is synmetric' then f is synlmetric'

(ii) if every R is transitive, then Z is transitive ll5 nnrks cachl

(b) A relalion R on a scl olrational numbers'Q i'rlefinedby rRl itandonll il

),i, -ru' = r2 -y) Sho$ that R is arr equi\alence relation on Q l2s msrksl

trltnO:11.2,1. 14.15) Let: be the equivalence relation onl Xn defineclby

,)]rr"n,r) 'i*u.nlvif'rd=bc 
Find theequivalcnce class of (3'2) [2s mrrksl

(./) lf a relation R on a set I is reflexive then show that R n R -r is not empty lt(l m'rksl

8lnn.,t. ,.r,n, iri",, ive. rurieL r,uc. an,J biipcrive a" appricJ ro a rnapping. lrs'narksl

(d) Let/: S - fbea mapping Pro\e rhftt

'"'',lil'r,"r..',t.irunaontvltl'll^45\4) --d v '4 - s: llsmrrksl

(li) ifl is injective thenflA n\ = flq1"f(B)' Y A'B sS ttO'narksl

(b) Lel l . A .. B and I : B -' be l\ o rnapf ings Provc the lollou ing:

'"' -14 
tr*"7',on"-t;'one lhen tisone-to-onel

(tt) lf g " /is onto' then g is onto ll s narks erchl

(c) Prove that thc lnapping/: defined bY

'r4 ift > o'

:r(2 - r) ilr ! 0,

[20 marks]
is bijective and hence find its inverse

(d) Suppose/: ,4 * ]] is a constant lunction Wtren will/ber (i) one-to-one' (li) onto?

Il0 mrrkd

)

R-R,

Orr= {



the following:

. A pqltial oltler on a set.

. Supremum of a set,

. Infnimum of a set. [5 narks erchj
does a partially ordered set become a totally ordered set? [5 mirkd

)if;lf}*::lrR on the sel of iitesers Z which is defined in such a way thar dn, ifonty if b = a/ for some po.itiu" int"g", i sr,o-* ;;;;; f . il;, H#;t ttj 
;::;j

Show that ifR defines a paitial order on a sel I then R-l also defines a partial order on ,4.mrrksl

lfA and B
narlal

are two totally ordered sets then prove that I x , is also a totally ordered s€t_

Et A = 12,3,4,6.8, 1 6,32,64|
lhe supremum and infinimum ,Td I I].j'"" t :" o be defined by.xRy c= x dividesy.

(rl exisrs) lor a subset B ._ {2.4.81 o1A. l20marLsJ

the foilowingr
. Gre.ttest cothmon divisor, gcd, of lwo interers a and b.
. The greatest integer o-f a real number x,
. The least common h ltiple,lcm, of two iktegers a and b.

a,6.and c are integers and c/a, then prove
sr,ow tr,at iro ana'a ai ;;.;;;;;j;. ;jI;11:#.;#; lT ;xl:;rj,T;
1;e.thqre.sult 

that ifd = gcd(a, r) rhen there exist integers]r and/ such thar
I

::j 1i::"::11:1*r,r,rhen 
prove thatp = 4. Hence, or otherwise, show that if.. q'), wherep and the qjs are primes, thenp is "0""i;;;;;;il;i;.

[5 marks each]

[20 marks]
in whether it is possitle to have 100 coins
)e worrh c!,^rr_ r< /rr^_- r ,. .- madeupofccents,ddimes,andq

be worth exactly g5. (Here I dirne =,0 """;,;;;; =;;:ffi"*,;::1,",
e the result involving gcd and lcm oftwo i_ I, where,, €7 r,o^--,.-, integ€rs and use it to find the Icm of 2z + Il, where z e,Z. -12-o 

nartsl

valuesof,r will satii, the lin',:ar congruence 2x = I (mod7) ? ttom,rksl


