* R R - 0 8 3 0 / 6 0 0 *

RR-0830
Third Year B. Sc. Examination
March / April - 2010
Mathematics : Paper - IX
(Discrete Mathematics)
(New Course)

Time : 3 Hours] [Total Marks : 105

YA :

(1)

/7 -l taida g [adlawll [@odl Greadl u wasy audl,
Fillup strictly the details of g~ signs on your answer bock.

Name of the Examination :

*| T.Y.B.Sc.
Name of the Subject :

= MATHEMATICS - 9 (NEW)

(-SubjectCodeNo.: of 8l 3] o |esectionno.(1,2..) [ NIL |

Student's Signature /

(2) oL % wssdll G .

(3) omell olgell »is ¥ A wssel el suld ®.

(¥) valid AZA 24,

q (A el @ael s Y
(1) Aluui Roulsd audl weudl. q
() ewvalid s : R

(2) iRl $HoLgAl
() onlasl AUl

(3) [eulsd ARUML odidl 3 % g+l Y5 o' S dl o' s R
A HIPL ST O,

() oy, x5, 05 = (3 x5 ) Dl ““opRUSIAAL Ao 23N a3 2
sd $3.

(W) Al wlid $A 3 : R g<p QA A g@b=b ]

(g) 20dul olefla Aauol evafid 5. q

(@) 2Adl 2Udu €3 3 ¥ Y €U uid WA AU v 4 du. 1

(¢) Ayel 2udv 1o-RARigAll €U dl dHl dMad-ly uRuddl 4
Avy| Rl

() w-RiARigaon B-2HL /—min WL q

(10) & RALigild ALl vaBd $3. R

RR-0830] 1 [Contd...



R
(o)
()
2 (a)
(o)
()
3 ()

RR-0830]

f\

A

A (L, <)ui ald A 3

) al<bosatsb=a Va bel

() a<c:>a€-)(b<c) (a@b) c,Va b, celL

HIL 3 e(s) ol s+l aidoel 8. ulid A 3 (efs), c)=

RS sMolg . d Ay ©

N

7 dMIRL ooyl s3.

QR 3 (L%, @) Al 8, uAS g bel M2 g<p €U dl

AL A §

:{xeL|anSb}  Gual 9.

wYd)

Al 1H) oRUsIRA AR 5. AR 5 3 6L aleasil Al

JRISIR UL Vs Al 8,
QA F S, B gl ol 4 paydlHd L 8. Sl p

HPRLSIR-L doly sald 8. kA A 3 (

adl & sl €RL.

ala (L, <) w2 wlid sA 3

(a*b)@(b*c)@(c*a)S (a@b)*(b@c)*(c@a), Xl a,b,Cel

WA 3 §={1,2,3} dl et ¥ (e(s),*

oflos®id €.

ocdldl ¥ : {13 salda odly Al o 2= P ws3U O,
ddl dHe oRusRAL AALL dls Asd s,

:(xG-)y)*(x'G-)z)*(yG-)z)

B:(x*Z)G-)(x'*y)G-)(y*z)

oefla [a8y

f(x, v, z)=x"y"z+x"y'z'+x'y"z'

Y2 dlel®s ges k.

wYd)

Y

)
S30.D) W ka8,
,®,~,5,0) 2 Yy

[Contd...



3 (a) oelu Ay f(xlaxzax3a354):[(351““2)'(’“3‘354)']"\1 9

AAlUAL RusR dly Hed),

(o) B (L% @) A Y5 Roulsd ARU B, abel 4 dl g
A A 5
(1) (a*b)=a'®b'
R) (a®@b)=ab'

(5) ol 3 : oeflu oflogoRidml sl AH3UAL 3 FHL 0 dal y
1 909 dl d oeld Au3udl 9.

¥ () sUSH Asselagl wUQDRYHAL GuAlal s oy sl E ¢

fla,b,e,d)=1(0,2,6,7,89,13,15)7 ~4rid¥ 23y 2.

(o) oell fAn 1 (xl,xz,x3,x4)=x1-(x2 +x3-a) we si-ls 3

wIdut Mea s
(5) Al $A 3 Al Avuml RARgAL 2Addns e ¥
el 3 RARIgA] A A AHIAR W 11 O,

wYql
¥ () sidils 20duw FMEus-d Guadlol 530 oella Ay ¢
fla,b,e,d)=>(0,1,4509,11) 38UsiRr dCUAL ~YridH
q3udl saldl.
(o) 200 oefly By W2 adios MEud Aad. 3
f(x, v, z,w):x'(y+z'w')
(5)  Geleawl 20yl cvafid & ¢ ¥

(1) RRARigA sa
() Fabid 2udm.

v () yar s cwvlid s SMouel ya iR wHendl. X
() Qs U @vPd s, dllbd A 3 ¢ 3

As G m—UA A dl Al -1 HAdL WSl GuBAMU]
[eulxd 53 asA,
RR-0830] 3 [Contd...



(5) 3w 20AQu) Ml 2uals A dvil, 2hdL Als UMY B 7 Y

uyl ?
(a)) (a,)
2l
v () Aol s cwvaid s, A ASHL YO SBUALOL S5d X
oo [RRAMLIg2) 1Y dl AL 5 5 du A3dl ua vl
q1d 6.
(4) Gelerel widl wvd) ¢ 3

(1) QAR AN 4Rl 2R
() yMsda ws

(5)  ‘SMAAMUL vy Arlid s, Ass XL R dAl y
al G3a Hadl.

g (a) sid RRARE Arald 30, n— RRARIEN Al G- 9
wsisl RIRARIYA dval p €1 dl Alid A 3

(o) Pt sA 3 n—RARED, (n-1) WA 24 wRua B €
Als AAR( B

(5) Wl $A 3 : p—RARgP 20 e— A don @40 Ui
AT 2 (n—1) wWedl dal (e—n+1) DU AU S,

wYql
g () AWhkid 5A 3 s K wuddly B, o
(o) AR $A 3 n—RRABIgAN & 79 -1 WA U B . 3

(5) Al s 3 - RRARE 270 e— WA AW dHdeld AlsA

(e—n+2) &0 €U 8.
RR-0830] 4 [Contd...



ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) Answer all the questions.

(3) Figures to the right indicate marks of the

question.
(4) Follow usual notations.

1  Answer the following questions : 15
(1) In a lattice state distributive inequalities. 1
(2) Define : 2
(a) Poset
(b) Lattice Homomorphism
(3) In a distributive lattice L, if an element <7 has 2
a complement 'g' then show that ‘3" i1s unique.
(4) Express 0‘(’“17’“27’“3):(’“1"“3)' as the sum of products 2
canonical form.
(5) In a lattice If 5<p then prove that and g®p=5. 2
(6) Define : Ring sum of graphs. 1
(7) Draw a graph that was culer graph but not arbitrary 1
traceable graph.
(8) State number of Hamiltonian circuits in a complete 1
graph of 10 vertices.
9 Find /min of a Binary Tree with 5-vertices. 1
(10) Define : Fusion of two vertices. 2
2 (2 In alattice (L, <) prove the followings : 7
(1) a<bs axb=a,Vabel
2) aSc:}a@(b*c)S(a@b)*c,‘v’a,b,ceL
() Let e(s) be the power set of 5. Prove that {e(s), ¢) 6
is a partially ordered set. Is it lattice ? Justify your
answer.
© Let (L,*, @) is a lattice. For any two elements a, b, 5
e L such that
Then prove that the set
[a, b]:{xeL|anSb} is a sublattice.
OR
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Define : Direct product of two lattices. Prove that the 7
direct product two lattices is also a lattice.

Let S, be the set of all +ve divisors of 'p'. Let D 6
denotes the relation of division in S,. Prove that
<S3O,D> is a lattice. Draw the Hasse diagram.

Show that in a lattice (I, <) 5
(a*b)@(b*c)@(c*a)S(a@b)*(b@c)*(c@a),

where a,b,CelL

Let §=1{1,2,3}. Then show that <e(s),*,€r), ~. s, q>) is 7

is Boolean algebra.
Show that : the following Boolean expressions ¢ and 6

f are equivalent and obtain its sum of products canonical
form.

a=(x®y)*(x'®z)*(y®z)
p=(r*2)0 ()0 (v+2)
Find characteristics number of Boolean function 5
f(x, v, z): x'"yz+xyz4+x-y'z'
OR
Obtain the product of sums canonical form of the 7
Boolean function. f(xl,xz,x3,x4):[(x1+x2)-(x3-x4)']'
If (L, *,G—)) be a complement distributive lattice and 6
a,be L then prove that
(D) (a*b)=a'®b'
2) (a®@b)' =a"*b’
Show that a lattice Homomorphism on a Boolean 5

Algebra which preserve 0 and 1 is a Boolean
Homomorphism.

Use the Quine-McCluskey algorithm to find the 8
minimal expression of the expression

fla,b,c,d)=1(0,2,6,7,8,9,13,15)

Draw the Karnaugh map for the Boolean function 6
f(xla Xy, X3, x4) = xl'(xz T X3 'x4)
6 [Contd...



(©) Prove that An infinite graph with finite number of 4
vertices must have atleast one pair of vertices joined by
infinite number of parallel edged.

OR

4 (a) Use the Karnaugh map presentation to find the 8
minimal sum of the product of the function

fla,b,e,d)=Y (0,1,459,11)

(b) Obtain cube presentation for the boolean function 6
f(x, v, z,w):x'(y+z'w')

(¢) Define with illustrations : 4

(1) Degree of a vertex
(2) Regular graph.

5 (@) Define : Euler graph. Explain Konigsburg bridge 7
problem.
(b) Define : Decomposition of graph. Prove that A graph 6

G containing m-edges can be decomposed into »7-1_;

different pairs of subgraphs.
(©) Write necessary condition for Isomorphic grpahs. Are 5
the following graphs isomorphic ? How ?

(a)) (a,)

OR

5 (@) Define : Connected graph. If a graph has exactly two 7
vertices of odd degree than there must be a path joining
these two vertices.
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(b) Explain with illustrations : 6
(1) Delation of vertex and edge
(2) Un-icursal graph.

(¢) Define : Hamiltonian path. State and solve seating 5
problem.
6 (a) Define : Pendent vertex. Prove that the number of 7

pendant vertices 'p' in a Binary tree with n—vertices

n+1
then P=——
en >
(b) Prove that : A graph with n—vertices, 'n—1' edges 6

and no-circuit is connected.
(c) Prove that a spanning tree in a connected graph of 5

n—vertices and e—edges has 'p—1' branches and

(e—n+1) chords.

OR
6 (@) Prove that a graph K is non planar. 7
(b) Prove that : A tree T with n—vertices must have 6

'h—1' edges.
(¢) Prove that the simple connected planar graph with 5

n—vertices and e—edges has (e—n+2) regions.
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