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YA (1) 54 AR sl 9. axm sl 5081d .
Instructions : There are four questions. All questions are compulsory.

(2)  wuzll ougl 2is usHl 4 9Ll sald .
Figures to the right indicate full marks for the question.

1. (@) vl 2l c oRdeld, uiie, Aldsl. vl uided Gelsel 2wdl 5 % ealdst -
Sl 8
Define : relation, poset, lattice. Give an example with proper justification of a
poset which is not a lattice.

al/OR
Alast (L, )Hea<boaxb=zaca®b=balsd sl

For a lattice (L, <) provethata<b<axb=a<a®b=bh.

(b) Alast (L, <) 1 qdd s
Prove the following for a lattice (L, <) :

(i) VabeL=axb=bxa 5
(i) Va,b,ceL=ax(bxc)=(axb)=c. 5
AYQW/OR

Alast (L, <) Hie Allcd s

Prove the following for a lattice (L, <) :

(i) VabeL=ax((@®bh)=a.

(i) VabceL=ax(b®c)>(@xh)® (axc).

2. (a) Gelexwl Alsd AHendl : 6ills d oaldsl, uedeidyd, daisA elHiHIRSsx. 8

Define with illustrations: Lattice as an algebraic system. Sublattice, lattice
homomorphism.

HUAW/OR
ojely oflooil@ld Hie Abid 52U a<boaxb=0ca®b=1<b<a.
For a Boolean algebra prove:a<b«<axb' =0 a®b=1<b'<a"
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(b) (i) orella ollgaldid Hie e Mkl 515 s [RUH dvil 2 AUGid 531 5

State and prove one of the De’moragn’s laws of Boolean algebra.

(i) dadd (L, <) He Aulbid s :ax(b@c)=(arb)®(@axc), Vab,celL
=,ad®(bxc)=(@®b)x(adc)Va,b,celL. 5
For a lattice (L, <) prove: Va,b,ce L,a*x(b®c)=(a*b) ® (a*c) = Va,
b,celL a®d((b*c)=(@@b)x(@®c).

AYW/OR

(i) n=10,12, 15,16 3 (S, D) -l €3 1WA elRl.
Draw the Hasse-Diagram of (S, D) for n =10, 12, 15, 16.

(i) n=10,12, 15,16 e (S,, D) -l o4l % lex wll.
Find all the atoms of (S, D) for n = 10, 12, 15, 16.

3. (@) Gelewl uldd @l il : odld ue, o ol yedll aadl, 2. 8

Define with illustration : Boolean expression, equivalence of two Boolean
expressions, minterm.

284l/OR
5195 0,j € {0, 1,2, ...,2" - 1} *ue %l m, ¥ mj@t (ot 2l gl dl m, m, =
0 ALGd 53

If m, and m; are two distinct minterms for some i, j € {0, 1, 2, ...,2" — 1} then
prove that m; * m; = 0.

() ()  olXy Xp Xg) = X; D Xz L ARUSRIAL ARAUOU 15 Haeyd Fld (SOD) 2%
5. 5
Convert a(Xy, X,, X3) = X; @ X5 as sum of products canonical forms.
(i) auXg, Xy Xg) = X; D Xz L ARAUGUAAL dRUSIR dls yaeyd Fd (POS) 2%
53U 5
Convert a(Xy, X,, X3) = X; @ X5 as product of sum canonical forms.
AYQW/OR

(i) el g2Udd wHdg (@ auil 9 X = {a, b} “e (P(X), N, U, & b, X)
2 (Sg, D) 2534 opella ollaouBid € 7 uxomal.

State the Stone’s Representation theorem. Does (P(X), n, U, ¢ ¢, X)
isomorphic to (S, D) where X = {a, b} ? Justify your answer.

(i) %l a2 b 3l opelly ofloglBlanl o (Mo Haed ¢ld dl a® b =1q6d s

If a and b are two distinct maxterms of a Boolean algebra then prove that
a®b=1.
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4. E5HL wdAlel UL
Answer in short :

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

[AAS AL L AL

Define reflexive relation.

YlaMa 1eiadl vyl vyl

Define anti-symmetric relation.

(Sy D) -l &2 S1AwA &Rl

Draw the Hasse-diagram of (S, D).

(Sg, D) il 43y s1HwA &lRL.
Draw the Hasse-diagram of (S, D)

% (Sg, D) 2t spella oflwgalBid & 2
Is (Sg, D) a Boolean Algebra ?

% (Sq, D) 2 ol oflwaulbid €9 ?
Is (Sq, D) a Boolean Algebra ?

% (S,, D) L oelly oflgafdid ¢ 2
Is (S,, D) a Boolean Algebra ?

(viii) (Sg, D) il &0y g1 &l
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Draw the Hasse-diagram of (S, D).
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Instructions (1) All questions are compulsory.
(2) All questions carry equal marks.

1. (a) State and prove division algorithm for integers.
(b) Evaluate (306, —657) and [306, —657].
() Ifp=>q=>5andpandqare primes then prove that 24/p? — ¢
OR
Solve : 18x+5y =48inzZ .

2. (a) Inusual notations prove that congruence relation is an equivalence relation.
(b) Prove that any two Reduced Residue System have same number of elements.
(c) Solve:17x =9 (mod 276)
OR
If 792 divides the integer 13xy45z then find the digits x, y and z.

3. (a) State and derive Fermat’s theorem.
(b) Prove that 18! = -1 (mod 437).
(c) Forany prime ‘p’; prove that p/aP + (p — 1)! a.
OR
For a prime ‘p’; prove that 1P-1 + 271 + |+ (p - 1)1 =1 (mod p).

4.  Answer the following four questions :
(1) SolveinIN:172x + 20y = 1000.
(2) Find the remainder when 111332 + 333111 js divisible by 7.

(3) Find the smallest positive integer which leaves remainder 2, 3, 2 when divided
by 3, 5, 7 respectively.

(4) State only Wilson’s theorem and Euler’s theorem.
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