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' .
CO - 1: apply concepts related to Sets, functions, relations, and also some methods of proof, in the
)

" study of fundamental discrete structures;

CO - 2: apply concepts related to BTOups, rings, and fields, in the study of some topics concerning
computer science; s Ax _

CO - 3: apply concepts related to posts, lattices, and Boolean algebras, in the study of some topics
concerning computer science; iy g A

CO - 4: apply concepts related to propositional calculus and first order logic in the study of some
topics concerning computer science;

CO - 5: appiy basic graph theory, trees, and some simple combinatorial technigies, in the study of
some topics.concerning computer science.

Section ~ A- # 20 Marks

it Attempt ALL the questions. Each Question is of 2 marks (10 x 2 = 20 marks)

Q 1 ;{tt,empt ALL the guestions.

CO23 | Ezxplain why a laltice with 5 elernents cannot be a Boolean-algebra? | K,
CO4 | Write the inverse and conlrapositive of the statement: “If today is
" Monday or sunny day then J will .go to college”. .

H__| CO4 | Write the statement “All flowers.are beautiful” in symbolic Jorm. K
I CO5 | Ezplain why there is no graph with degree sequence (4,3,3,2,1)7 Ky:
L J | CO5 [ State generalised pigeonhole principle. . K, -

Partl CO | Question Description ; e : | BT

| A CO1 | Find the power set of the set Fz, {a}}. , Ks

B CO1 | Let A be a set withn elements. How many refletive and symmetric )

’ relations are there on the set A ¢ A : K3

C. | CO2 | Show that every cyclic group is Abelian, - i Ks

D CC2 | Define ring and field. ' _ ; 'K,

E CO3 | Differentiaic between distributive ond complemented lattices. - K,
&3
G

Section - B # 30 Marks
_ Attempt ALL the questions, Each Question is of 6 marks (5x6=30 marks)
Q 2 (CO1) Let A={1,2,3,....6,7). Show that R = {(z,y) € X x X | z -y is divisible by 3} s

an equivalence relation on A ¢ Also, draw the digraph of R. (K3)
OR ' :
| ﬁa(e principle of mathematical induction, Prove that for alln > 2 (Ks)
’ < '
1

1
t— g 3
AT FY oty



g “ ia nol.-a group with respect to operutign, g
Jdy;"

he set {1257 (Ks
i Yhow that thz sebih ,
?da {C0Q2) pofine group. Show ”";l tion modulo 6):
2adiy R uliiplicalro : ,
B tion Magulo 6) and X (mulity 1 hence deduce that every group of prime 0(7;6
an 3
1 roups, 3
: e MNd prove Lagrange theorem for finite g , iy 3 ta RERE R )
IS cyclic, . ]
e b cd € L be suchthat a < b and ¢ < d. Show
Qq (CO3) Define o latrre Let L 5 a lattics, and a,0,Cr : : (I¢3)
i o Lhuill\'(:Sdeundu Ar<bad ;
w2 e ~ onFlabed) =¥(0,1.2,3,4,5,6,7,89,11).
es Fing the minimal SOP expresswns of the Boolean /unc‘lt obtained. ((s)
= lso drow the logic circrals for the simplified expression -’0. ’
the : 3 i = this afternoon and it is colder than yesterday;
2y et et U prenice Pty (Mt) sufnny doljt’t go swimming, then we will tuke o canoe
i (%) we win 90 swimming only if it is sunny; (i1i) if we ) [ i
ung trip; and, (iv) 5F'we toke & cinbe trip, then we will be home by sunset, lea‘d to the conclusion P
Gy : 3 :;}
pics il be home by sunset”
OR

» : A o prtys ; jul aid; (2
i late the following staicments in quantified expressions: (i) All students e ﬁ"anc";ll : lﬂ;’(w) n
i Q"person is female, and is o parent, then this person is someone s mother.; (i) Not all bi (K3)
e “fy; (iv) Nobody loves everybody; (v) All integers are either even or odd. : 3
Vv Qi i S .

Q 6 {COS) Define planar graph. Prove thot

7, e, r are respectively the number of vertices,
OR

Fend number of integers between 1 and 500 no divisible by any of four integers 2,3,5 or 7.  (K3)
A}

Jor any connected planar graph n—e + r = 2, where
edges, and regions of the graph. (K3)

Section - C # 50 Marks

Attempt ALL the questions. Each Question is of 1(;),'ma._‘;lc§ (3 %10

=50 maz:lfs) ;
Q 7 {CO1) Attempt any TWO questions. Each question is' of 5' marks.

(a) Define transitive closure of a relation R given on a set A, Fin

: r d the trensitive closure of the
relation R = {(1,2), (2, 3), (3,1)} on the set A = {1,2,3}, by sing Warshall’s algorithm.  (Kj)
(%) Consider the Junctions f: R — R,g:R5 R,andh:Ro R respectively déﬁned by
— e : 1 . o
) =3 = o :
% = /(1') =z - 41, g(::) = m, h(z') = 24'

\

Find the compositions (i) fogoh and (#) hogo f. (K:)
3

(K3)

Wef Prove that, for allm > 1, 1171 4 13201 5, divisible by 133.

Q 8(Co2) Attempt :;ny TWO questions.” Each question is of 5 arks,
S .
~1y~1 '
(8) Let G be o group, and a,b € G. Prove that (i) (a l) =4, anq, (ab)" < b=l

) LAT Let G =1, 155 41, where § 1 /=T, Shiow thatGiish Y gruny i,
%ation of complez numbers.

-1-
a™!, (X3)
"espect ¢, Tultipy;.
| (K3)




commutative

(K2)

- » - ) : n-
(c) What is meant by a ring. Give an ezample of a commutative TING, and also of a no
ring. et
Q 9 (CO3) Attempt any TWO questions. Each question is of 5 marks.

\fa] Draw the Hasse diagram of the post 4 = {3,4,6,12,24,36,48} partially ordered by the relation
4 » Y 1 ) 1 (Kg)

divides. Also, j}'ﬂd the minimal and mazimg] elements of this poset.

v(ﬁ Show thqt the divisor lattice (D4s, |) is not complemented. (Ks)
(c) Apply K-maps to find the minimal SOP for the Boolean expression (K3)
F(u,v,w) = w'v' + uow' + www + v'v'w.

Also draw the logic circuits for the minimal SOP so obtained.
Q 10 (CO4) Attempt any TWO questions. Each question is of 5 marks.
(Ks)

L{a{Check whether (p \Y q) A (—-p \% r) - (q \Y, r) is tautology or a contradiction..

(b) Prove the validity of the argument “If the races are fized or the casinos are crooked, then the

tourist trade will decline. If the tourist trade decreases, then the police will be happy. The police
(K3)

force is never happy. Therefore, the races are not fized”.

(c) Transform the following sentences into logical expression by using connectives, predicates, and

quantifiers: (i) Nobady;, loves everybody; (it) No one has.

ment;-and,(iii) “Everyone has ezactly one best friend.

Q 11 (CO5) Attempt any TWO questions. Each question is of 5 marks.

(a) State handshaking theorem for a simple graph G = (V, E), and hence deduce that the number of
‘ (K3)

odd degree vertices in V is even.

ppose a binary tree T has two traversals given by’

&)/Su
order; BEHFACDGI and post-order: HFEABIGDC.

in-

dene every problem-given-in the assign-

(K3)

Construct T, and also determine the pre-order traversal of T. (K3)
3

¢ the number of valid n-digit codewords in decimg] notation. [t is kn th
) own that a,

(c) Let a, denot :
Gtisfy the recurrence relation

¢ ‘ an = 8an-1 + 10"‘1, with q; =g,

Use generating function method to find an ezplicit formula for ¢
L : ne.




