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- ' Ansﬁe; ALL question;s. .

‘ PART A (16 X 2‘= 20 markss
1. Verify whether‘ (Q AR)>Qisa t‘autofogy. ‘
2. What is meant by mathematical induction?
3.  Givean example‘of a relation which is'both symmetﬁc‘and axitisymme{xic.
4, ‘ If f(x)=x>+2,g(x‘)=x 72 for xe R, find fog andgeof- i
5.  Stateany two pfoserties ofa !;roup;v, ‘
6. What is.a group codé?
7. Give\ an example of ari infinite ring having no identity.
8. Definea g‘k@w field which is not a field.
9. \that is p;ower set? Gilv'e an example.

10. - State Demorgan's laws on a complemented distributive lattice (L,AV).
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" PART B — (5% 16 = 80 marks)

‘(). Show that the following preinises are inconsistent. -

(1) If Jack misses mén\y classes through fever, then he fails high
.- schiool. ; : s - :

(2) '1f Jack fails high school; then he is uneducated:
3y IfJi ack reads a lot-of books, then e is not uneducated.

(4) . Jack misses many ciasses through fever and he reads a lot of
books. ’ . o K ) B

i) ,préve'that,(ax)(P(X)AQu»:(ax)P(xm(ax)Qm‘f L @
Or '

@. " Obtain rthe pr'mc';pal.disjunx:ﬁvé form and principal conjunctive
form of f‘t'he . statement " formula S given by
PP @VCI@o RN @

Gi) Symbolize the following statements 3

“‘If there was a ball game; then travelling was difficult. If they |

arrived on time, then traveling was not difficult: They arrivéd.on
'time. . Therefore, thete was o ball ‘game”. Show that these

statements constitute a valid arghinent. X S (8)

@ Let X={1234587} and ‘R ={x;y)/x -y is divisible by 3}, Prove
that Riis an equivélenqe relation. Draw the graph ofR. -, . (8
() Let A=f23) Define f:A— Aby f)= 9,£(2)=1and f(3)=3. Find
P I ®

~

Or
(i) = Let R denote a rélation on the set of all ofdered ‘paii's‘ of positive
.. inegers such that (=, y)R (u,v) if and only if xv = yu.'Shew that R

, is an equivalence relation. N 8

Gi) If f:A-—Bandg:B— ¢ are onto functioms.. Prove that ﬂ‘k
product function (gof): A —>C isalsoonto! ®

~
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Prove that the set ‘A = {1,m,w2} is an abelian group of order 3 under
multiplication where 1,m;0° are cube roots of unit& ‘and @° =1."(8)

Prove that evai,subg;roup‘o‘f a cyclic gronp'is cyclic. : (8)
. Or A
)
The necesgary and sufficient cpi:dition that a non-empty stbset H of

agroup G be a subgroupis a e H, bsNraa'b’1 eH. 8)

Show that the kernel of a homomorp}usm f from a group Gto G' isa
subgroup of G . i . . €]

Show that. (2Z ,+,%) is & ring where + is usual addition and * is

@

giVenby a*b —4%‘

Prove that a finite commuﬁatlve ring without zero lelSOI‘S is a field.
(8)

" or

_Prove that (Z, +; ) is a:field if and only ifn is prlme ; (8)

If ‘(R 4+, ) be any ring; then show that R [X} is a ving usual addition )
and mul‘tlphcatlon . 8)

Let (L,*®) be a distributive lattice. Fn’:r‘any a,b,ce L, prove that
(@a*b=a*c) and (a®b=ac)=>b=c.’ 8)

Show that in any Boolean slgebra, ab +4¢ +ca =ab+bc+3ai  (8)
Or

" Show that a lattice is distri‘butive‘if and only if
(@AB)vB ACIVEe Aay= (GBI A Ve Aoy a). L ®

Ig the Boolean algebra of all divisorﬁ v;f 70, find all sub algebras. (8)
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