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M.Se. 1s¢ Semester (REG./PVT/ATK T)
Examination—2¢1g

IT’IATHEMATICS.
Optional Select only one
Paper-V(j)
Time : 3 Adyv, Dlscrete Mathematics-I
,____E__I_{{)urs] [Maximum Marks : 85/100

To; ¥
U Ng. of Questions : | 11 [Tot:

Note : Attempt ail questions. All questions are
compulsory,
Section—A
Objective Type Questions
Note :

Objective type 10 questions of 1% marks each.

1. Choose the Correct Option:

(i)  LetE be the set of positive even numbers then

(E, +)is: htip:fm'ww.unlinchu.é.um
(a) amonoid
(b) asubmonoid

(c) asemigreilp :
(d) - none of the above

(1)
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| (11) A semlgroup homomorphism is called g
' ~ semigroup 1somorphlsm according as the

mapping is : _
one-to-one
(b)- one-to-one and ontn s
- onto - E
(d) mto
Let(L, <, v ,-A) be alattlce then whlch of the

follomng statemems 1S true :
an (a v b) a _

(e} av(ibve)= av(b,\c)

(i:%«}

- (b)

(d) an(avb) =b . -

In a lattice L, the dual of
Av(bag)=(avb) alavc)is :
(@ av(bve)= (av'b) v(avc)
an(bac)=(avb) A (anc)

(@ a;\(bp;c) (@aab) A (anc).
' (c[) an{bvc)-—(anb) v (aac)

vy
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ABooIean Algebra can have minimum:
(a) elements (b)
(d)

3 elem;nts

(¢) - 4elements 1 element

(2)
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be a Boolean function in x) A connected graph is said to be separable if :
("“) Lﬂtf(x y)=x.y+Xx'.y be a Boolean functio : udto

a) its vertex connectivity 1S one
disjunctive normal form, then the complement (a)

f'(x, y) of f(x, y) will b (b) itsedge connectivityijs one
£'(x, y) of f{(x, y) will be :

- ' : : (c) 1itsvertex connectivft_v 18 two |
(a) f'x,y)=xy+xy o - (d) noneofthe above
b) f'&xy)=x.y
) f'&xy)=xy
(d) None ofthe above

Section—B
Short Answer Type Questions

(vii) A regular graph has: hllp:.-“fwww.unlincln-l.(:ﬂlll z_{ ::{ Note : Short answer typé 5 questions of 3 mm:ks_earj’!
(a) aself-loop 3 : with internal choice. Fx3=23
(b) parallel edges - 2 g 2.  Define the following with exzﬂnp]e
(c) all vertices of equal degree - i_ g_ '(i) Monoid Homomorphism
(d) none of the above % % (i) Sub semi-group
(viii) In 2 null graph : | 8 2 or
(a) each vertex isa pendant vertex o Suppose <8, *>, <T, A>and <R, V > be semigroups
(b) eachvertexis an isolated vertex ‘ ' and f:S—T and g:T—>R be semigroup
(c) each vertex is of degree two | homomorphism. Then gof'; S — R is also a semigroup
(d) | nraﬁe of the above | homomorphism from <8, *>to <R, V>.
(ix). The complete graph of five vertices is : 3. Define with example :
(a) planar (b) non-planar (i)  Lattice
_ (c) separable " (d) noneoftheabove (ii) Distributive lattice
RJ-425 ' (3) . Turn Over. RJ-425 (4)
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or _ _
Lt L be the 'set of all factors-of 24 and let '/ ' be
divisibility relation on L. Show that (L, /) is a
lattice.

Show that the value of the complete disfunctive normal

form of the Boolean function f (X, ¥, ) in three
“variables is 1.
| oF _
Draw the sﬁite}ﬁng circuit for the switching function
FY,2) = xy.z. + (x+y).(x+z). Simplify the function .
and draw its switching circuit.
Define the followin g with diagraln:
(1)  simple graph " |
(i) nullgraph
_ or o
Write any four properties of a tree,
Define the following with an example :
(1)  vertex connectivity

(i) separable graph

or
Draw a graph, label itg edges and Write any fi
sets of the graph. Ve cut-
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Section-C
Long Answer Type Questions

Note : Long answgr‘Wpe 5 questions of 9 marks each

with Internal choice. Sx9=45
7. Definethe follewing :

| {i) - Congruence, Reletlen
(11) Direct Product of seml greups
(iii) Quotient seml-greup

or

. Let <M, * ,e>and <T A, e'> be two mondlds wuh‘

identities eand ¢'. If fis an onto mappmg from M to
T, then fle)=¢'"

8.  Define complemented lamce with an example. Also
show that for a bounded, distributive lattice,
complement of elements are unique if they exist.

or

LetX = {a, b, ¢} and P(X) be the power set of X and
Let"<"i.e. "is subset of "be the partial order relation

on L. Then shew that [P(X), ,, M ] is a lattice.

9.  In a Boolean Algebra [B, +, ., » 0, 1] prove the

following :
(1) a+a=ag (ii) (a+bY=gq b
RJ-dZS (6) -
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or -
(@) Ina Boolean Algebra B, cxpress the following
| 3 Boolf:an ﬁmcnon into dlS_]unEUVB normai form:
f(x y, Z) =Xy +Y.Z
() Explam. bneﬂy mth dlagram OR*gate and
, -'-AND—-gatE: : o .
10. Defirie the’ fpll_ca‘wmg with ,_di.lag"rém-j D
.(i-) .I Rooted Tree ., ‘
‘(i)' Complete graph

-
'.?i (iii) spanning tree ~ - . .

5 o L T er

g - Deﬁne Tre:e with d1agrarn

% , Prove: A tree with n vertices has n—1 eclges

gll. Draw Kurat_pwski's two graphs K, and K _
s ‘Also write any three properties common to the two

graphs of Kgrétoiuéki. |
' or

Prove :Tﬁe complete graph of 5 vertices is non-planar

(with the help of diagrams).
http://www.onlinebu.com
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