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1.(a)GiventhatU={1,2,...,6} X={x:x²-5x+6=0},Y={x:x²-6x+9=0}and Z={1,2,3,5}.
∩ ∩ ∪ ∪ ∪ ∪Find(i)X Y(ii)X Z (iii)X Y (iv)Y Z (v)N(X Y) (vi)N{Y Z) (vii)

∪X∆Y (viii)X' Y'(ix)Z'(x)p(Y).
(b)(i)WhenisarelationRonanonemptysetXsaidtobeanequivalencerelation?
(ii)LetX={1,2,3}andarelationRonXbedefinedasR={(1,1),(1,2),(2,1),(2,2),(3,3)}.

VerifyifRisanequivalencerelation.
2.Let(X,*)and(Y,+)betwogroups.Whatdoyouunderstandbysayingthata

→functionf:(X,*) (Y,+)isahomeomorphism?
(b)Whendowesaythatahomeomorphismis(i)monomorphism(ii)isomorphism?

→(c)Letf:(R,+) (R\{0},*)bedefinedbyf(n)=3n.Showthatfisamonomorphismbut
notisomorphism.
(d).(i)Whendowesaythat(X,*)isagroupoid?

(ii)LetS=R\{1}anddefineabinaryoperation*onSasfollows:
∈x*y=x+y+xy forallx,y S.Showthat(S�,*)isagroupoidandfindthe

identityelementof(S,*).
3.ConsiderthesetS={a,b,c,d,e,f}andtherelation*definedonSbythetablebelow;
* e a b c d f
e e a b c d f
a a b e d f c
b b e a f c d
c c f d e b a
d d c f a e b
f f d c b a e
(a).Find(i)theidentityelementofthealgebraicsystemA,S.(ii)theinverseofeach
elementofthe3setS.(iii)showthattheaboveA,Sisassociative.
(b).TheaboveA,Sisagroup.Justify.
(c).Whatdoyouunderstandbythestatement"theoperation*isdistributiveoverthe
operationof+onthesetX?
4.LetR={u,v,w,x}anddefineaddition+andmultiplication*onRbymeansofthe
followingtables;

+ u v w x
u u v w x
v v u x w
w w x u v
x x w v u



* u v w x
u u u u u
v u v w x
w u w w u
x u x u x

(a).(R,+,*)isaring.Justify.
(b).Whatistheunityofthering?
(c).Whatisthezeroofthering?
(d).Ifabinaryoperation*onasetofrealnumbersisdefinedbyx*y=½(x+y),show
thatthisbinaryoperation(*)iscommutativebutnotassociativeonR.

5.(a).Whatdoyouunderstandbyaword"proposition"?
(b).ConsiderP,Q,R,Sasfourpropositionalvariables.Find,inatabularform,allthe
possibletruthcombinationsoftheabovevariables.

∪ ∩ ⇔ ∪ ∩ ∪(c).UsetruthtabletoshowthatP (Q R) (P Q) (P R)isatautology.
→(d).LetB bethesetofmappingsfromX X,and beafixednonnegativeinteger.Ifn

f gand areinB,definearelationRonBas
f g →R iff limt 0� � f(t)— g(t)=0

tn
ShowthatRisanequivalencerelationonB.


