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PART A — (10 x 2 = 20 marks)
Answer any TEN questions.

State de Morgon's laws on two set A and B
where A and B are subsets of a set S.

S eramp samsden o semisdr A wpmnd B erafld
gad A wpmb B .erenn @Beanhsaiar Bsrar '
wriser elglullenaT er(pgls.

Covert (7181),, from decimal to binary.
(7181);, ~oow gosB0bs @O0sHHE LNy

Let \»u,ﬂxquxnlmx+muoww
B={xeU/x*~1=0}. When U is the set of all
integers. Find AnB.

U ealg < appssefien SemTLd TGS
\»um&m@\kwlma+mn.ov wnﬁxmq\awywuow
erens. AN B Wenens snenrs.

Define a two-element Boolean algebra.

FROOICY YeSlwer erai serfigsms euammuim.

—

When do you say that a graph in Eulerian?
R ueTULmE aTUuEumIps) &EQ@EEQ eTem
S e TaeT.

Define d(u, cv. the distance between two vertices
u,v of the graph G.

G eTEm auangUL &S u,v e
BoyaaseEssdatiul L Ograwney d(u,v) Hmen
QuenTwIy. -

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

If A,B and C are three sets then prove that
Au(BnC)=(AuB)n(AUC).

AB wpmgd C eewuer gpery  seumhsCerafd
AU(BNC)=(AUB)N(AUC) aat Hges.

Prove that |
. H.m+m.w+w.p+:.+:?+5uE.
1.2+23 +w.A+‘....+=A=+5n|=?+p..w?+wv
erant Hlmieys. -
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Find the value of «(0,0,1) and «(0,1,1) where a
is the Boolean expression a(x,,x,,%;)=x, +x, + xj.

a eanugl alx,x,,x3) =% +x, +x; eTemp LyeSlwiar
Qgri erafléd- @(0,0,1) wpmbd «(0,1,1) erenucupiden
wHULsmaTS HaTEH (Hs.

Express a =x, + x, + x; in DNF.

a =x, + x5 + %, — @w DNF & Qeuaflud(.

Define a NAND gate.
@@ NAND mienipeuruien auenLI.

Write down the input-output table for a NOR gate.
@@ NOR mpeypemtaea o eeumig -Qeaueafui@
SIL L CUMGRTENILI 6T(LPSIS.

Express a, as a function of n where a, =qa, , +9
» n21 with e, =5.

a,=5;n21 &g a,=a,,+9 aalleo a, ew n-an

gruns Ceuaflui(). 5

Find a closed form for the generations functions
for the sequence {0,0,0,1,1,1,1,1,....}.

{0,0,0,1,1,1,1, 1,...} erem Agm_fenr o (eunsss
s (lpiq W 6ulq QUGS STeRTs.
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For any Boolean algebra prove that
(@a+b)(b+c)(c+a)=ab+bc+caVa,bceB.

(@+b)(b+c)(c+a)=ab+bc+ca Va,bce B eram

Qe Ll arr serlssAne Hpieis.

Déscribe by. table . the function fa:B? > B
defined by the

a(x),%,) = (2y,%5) + 2, .

Boolean expression

gellwer  Qgmoi  alx;,x,)=(x,x;)+x, ereny
auequossiul L eriuter  fa:B®* 5> B ew
L L auanarTU(D&gIS60er ellaul.

Find the switching circuit which realizes the
Boolean expression x(y(z +w)+z(u+v)).

x(y(z+w)+2m+v) aamp ySwuar Qzmeny

2 amrndlenp Hlevewrdn sHdevers srars.

Let a,=Cia,,+C,a, ,,C,#0,n>1 be a linear

homogeneous recurrence relation with constant
coefficients. Let ¢ be a non zero real number Prove
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that the sequence ,Maw satisfies the above

recurrence relation if and only if t* -C;t~C, =0.

a, =Cia,_, +C,a, ,,C, #0,n>1 TETLE  6(H
Crflwe @MmURSSTET LIDT GEGmer CasTem_
Bewr@id Hu® 2-pey arans. ¢ TS R LRHWLLHD
QuuQuiehr  erens. ?v aenp Garii  Cuasandi

Beawr@d erpu 2 menel %@E.% G&wiw @.@@9:._:9_‘

wpmd Gumgomer .@E.amae@q 2 -Cit-Cy=0 oren

Hyeys.

Show that a complete graph with n vertices
consists of :’?MIC edges.
n(n-1)

n Gomsm&.m% Qamawr_ @ PeUmTLIL LD 5

. %%ELQQQ% Ceramr(Berarg) erar Flpiays.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

Convert (2FB5),, from convert hexadecimal to
UEWQ .

(2FB5), eow ufler spwsddmps @@wsdies
LTHMS.
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G eamas L (Herer QurgsTene SlpsS
Benenmysens SiainHés
Cooauwrar whmid- Curgioner Hupgemer S

Qzflelssemd  erampme,

@uyge QupLLL Hell L g TaLSTGED DI QF
LOTMID &HEND GUIGEULISEELD.

Using generating functions solve the recurrence
relation a,=5a, ,-6a, ,Vn>2 with initial
conditions @, =6 and ¢, =30.

ag, =6 LoHmILD a, =30 ) <DL
Bupsemens@l Ll Sarhh  aHuBSSSH 2 peurer
a,=%a,,-6a, ,Vn>2 ew 2 maursss srmiener
LweBSE Side.

Prove that a simple graph with n vertices and m
components can wm<m at most (n—-m)(n-m+1)/2

edges.

n PO@EHEHD M EMmEEHD CsTaTL 6@ eraflui.

(n-m)(n—-m+1)/2
afleflibLsener Qameirg (hasamid ere Hlmiea)|s.

GUENTLILLD 2AfsLL TS
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Let f:B"—> B be a function such that f==0.
Prove that there exists a Boolean expression ¢ in
DNF such that  f(b,b,,....b,)=a(b,b,,.b,)

¥(b,,bs,..,b, ) € B".

f #0 erenp @EH.@@%%@FE_.I_F f:B" > B g &y
erens.  f(by,b,,....b,) = a(b,b,,.b,) V(b;,b,..,b,) € B*
eren Hlupseas@lul L yelwer Ggmei @ DNF-
o areng) eran Hlmieys. .

A committee consists of the president,

vice-president, secretary “and Treasmer. A
proposal is approved if and only if it receives a

-majority note on the vote of the president plus one

other member. Each member approves the
proposal by pressing a button attached to their

- seats. Design a switching circuit controlled by the

buttons which allows current to pass if and only if
a proposal is approved.

80 GWd smewl, Fmamssmaalt, Qs
wHpd  durmermart  ACuNTEET . o dTaTanT. G
Sl euysed Qup Gurgorer wHmb Caemanurer
Blupseer QupbUTe@WLWTeaT eurssaiiiy Svag|
soaalflar eurssafliyLar Cauy o muifent gmeufler
anssafiider sbge @b @aQeurm o minferar
3/ @Dr_.@ms@_

<euisefiar  @Qmamsuie
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