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Answel ALL questlons
"PART A — (10 X 2 20 marks)

Write the contra positive of the 1n_1phca_t10_1_i. “If it is Sunday.tlie_n it'is holiday”;
Show that the propositions p —q. and —1pv q are equivalent.

How many cards must be selected from a deck of 52 caLds to guax antee that at

least three cards of the same.suit are chosen'7

" How many bit strings of length 12 cont_ain__exac'tly four 1s?

Show that the number of odd degree vertices in a simple graph is ever.

~ Give an example of a graph which is both Eulerian and Hamiltbhian.

- Define a semigroup and give an example. -
M ‘ ) \ ' :

| .Show that in a group (G, if for any qci,.be G, (axb) — *bz,'thén '(G,#) s

abelian.

Draw the Hasse diagram of (824,/)whei'e,- S,, denotes the set of positive

divisors of 24 and / denotes the relation “division”.

vae that in a lattlce (L, £),,a_*(a(—Bb)z a where * and @ denote-the meet

~and j join.
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- conolusmn “Someone who passed':the exam has not 1ead the book”.

8
:,Obtam the plmclpal dlsjunct1
R -'._thefonnula( p%l)/\((](—)p)

R
@

Solve the recurrence 1elat10n foz

PART B — (5 x 16 = 80 niarks)_

Translate the statement Va (c(: ')v Jy (C(y)/\T (x,v)) into English,
where C(x ) is “x has a computm , Flx,y) is “x and y are friends”
and the universe of dlSCOllISG fo1 both x and ¥ consists of all
students in your class. - .~ SR : , ' @)

Translate the statement “The sum of two’ posmve mtegels is a

pomtwe integer” into a loglcal explessmn . . R C))

Show that the p1em1ses “A student in this class has not read the

book” and “Everyone in- this class passéd the exam” imply the

'Usmg pxoof by contxadmtlon pxove_that in is 11rat1ona1 (8) : e

‘Use mathematlcal mduetmn o s_how that n® ~1 is d1v181b1e by
.8 wheneve1 n is an odd pos1t1ve 1ntege1 el (8)

+ - w1th fo=0; f1 _(8) :

e

Or .

Using -~ genelatmg functions, “~solve @, =8a, ;+10""  with
'ar_o—la1 9 : T ".'_(8)-__',
How many onto functmns a1e the1e flOlIl a set w1th six elements to
-set with tlnee elements'? R ' (8)
Deteunme whethe1 the graphs gwen below are isomor pth _ (8)
: . -
L 2
]
U

Let G be a simple gtapll with adjacency m'at_riﬁ: A. Show that the

number of different walks of length r from v; to, v;, where r is'a

positive integer, equals the ',(i, j)m_ entry of AT ‘ (8)

Or
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and con]unctwe normal fmms of T ST

(8)_?}gy,,,m -
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(b)
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(i)

o gloup must be abehan

Show that a connected simple graph is Eulerian if and only if all its .
ver tlces have even degree. -~ ~ . ' (8

Replesent each of the followmg gr aphs w1th an ad]acency matux ‘

@ K,

2 K, - -
e Cf‘i. Sy A | |

@ w. o e
State and prove Lagxangeéthemem on gmuos SR ('12)_.{ L

Show that if evely element in- a gloup is 1ts own mvelse then the o

"-'.Show that a subset S¢¢r_ of G is a subgloup of the gxoup (G *) 1f_"rﬁ g

: and only if fo1 any pan of elements a, beS a*b €S, ;' Py j";'-'(8) ST '
Let f be a group- homommphlsm from ( *) to (H A) Defme Kelnel._ S s
offand show that itisa subgmup of (G, *) R (8) - R s
Show that every cham isa d1st11but1ve lattice. ::,(8), :

Show that every dlstubutwe lattice is modulal but not conversely
or -

* Show that thefoIlewing are equivalent'io a Boolean Al_geb‘ra

asbeazl= O@b%a¢¢a@b Lo o ®

Ina Boo]ean algebxa plove that (a*b) =a’'®b" and (a@b) =a'sb.
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