This question paper containg 4 printed pag
g "N,

Roll No.

..............
................................

1125/1175.1 B.A./B.§¢, (Part-])

I.

TimEA]Jowed:SHoura
9y 3y

B.A,
(éB Se. (Part.1y zxAMINATION - 2022
(Aleg Com ommon for th, Faculties of Arts & Science)

m . . .
Dnﬁ:lth Suhaldmry Paper of B.A./B.Sc. (Hons.) Part-I}
ree-Year Scheme of 10+2+3 Pattern)

MATHEMATICS-1

(Discrete Mathe matics)

Ma’timum Marks : {40 for Science, 53 for Arta
H 3w . fhanﬂ;ﬂm:wmmtfsnua

Note: (i) Attempt five questions in all, selecting O™ Tuestion from each Unit.
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(ii)  Write your roll number on question pape” before gtqr, writing answers of questions.
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UNIT - UV¥&T§ . |
(8) IfA, B and C are three sets, then prove that 5%
@ AxX@BUO)=@AXxBUAXC) @ AX®BNC)=(AxXB)\AxC)
Ife A, B C 97 = ¢, o fag #fm s
@  AXBUCO)=AXBUAXC) i AX®BNC)=MAXB)NAXC)

(b) How many integers are there between 1 and 1000 which are not divisible by 2, 3, 50r 7? 4/5%

1991 1000 % 7ex A e o ¥ < 2, 3, 5 v0an 7 A o T 22

(a)  Prove that a relation R on a non empty set A is symmetric if and only if R=R~!, 4/5%
ﬁ:aﬁhﬂﬁaﬁmwamwﬁﬂﬁaaﬁmmﬁmmmtqﬁmmﬂﬁ
R=R"1L

(b)  Define partial order relation. Determine whether the relation defined on set A={a, b, c, d}
represented by the following zero-one matrix, is a partial order relation or not.
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UNIT - 1/¥%% . 11

@ Prove that the dual of & complemented lattice is also a complemented lattice. 4/5%

mmﬁ“‘iﬂﬂm‘ﬂmm\ﬂ{ﬁamﬂNh

®) Show that the set Q* of the positive rational numbers forme an abelian group for the operation 4 /8

‘deﬁnedaa:a*bz%b.

T Wﬂ:ﬂmnﬂﬁu#mﬁmww.mwim“mﬁﬁ&qmtﬂ * Pt
TR avb= 22 vabeq,

+Va,beQt.

4. (a) Provethatina Boolean algebra <B, + v %0, 1>, for each pair of elements a, b ¢ B, 4/8%

@ a+@b)=a @) a(a+b)=a
o3 %t T i domfr <, .00, 1>F W% 2 3 o, b e B ¥ oy
() a+(ab)=a (i) a(a+b)=gq

(b) Use Chinese remainder theorem to solve the following system of linear
x=3 (mod 5), x=6 (mod .

Waﬁﬂﬂwﬁwaﬂqﬁnmﬂuﬁwmﬁmﬁmmmmmmﬂ :
x=3 (mod 5), x=6 (mod 7).

congruences : 4/5

UNIT - ITI/ Yo - 111

6. (@ Show by means of truth table, that the compound statements ®Tge (T qand

®vA (p 4 q) are contradictions; hence are logically equivalent,

(b) Define discrete numeric function. If a and b are

two numeric function and if c=a'b and 4/8
d=a/b, then prove that :

b.As, - a,Ab,
®  Ac=a,,,Ab, +bAa, @ Ad = St

fafamn deais wem #) Rwm R ﬂftambMWtwme-a-bm
d=a/b, B fag #fn fis,

b,Aa, - a Ab
() Acr =8, lﬁbr + brﬂ'al.' (@) ' bl.“hﬂ'l

6 (a) Determine the numeric function corresponding to the following generating function :

4/6%
3
l1+x
0 = ey
. m - 141°
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4/8
®  Using generating functiona to solve the raeyrrence relation :

T% werd firfs g gt | W) B i

a=a _,+a  witha,=2andag=3

UNIT - 1V yuerf - IV

7. (a) Prove that a simple graph G with n vertices and k components (k>1) can have at ﬂ“’"‘ /8%

%(ﬂ—k} (n-k+ 1) nd“g,

T w6 n ¥ o k Sy w2 (ko 1) T T s G F B W Hen %[n—k}(n—k-ﬂi A

e T & wwdt |
(b) Define complement of a simple graph G. Find the complement of the graph G shown in figure. 4/8
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8. (a) Pind the shorteet path and distance between the vertices a and z in the following weighted
graph. https://www.uoronline.com 4/8%
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(b) Examine for isomorphism. T

gesI & g whem wifed )

G, G,
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UNIT-V/V&§. v
Find the adjacency matnix and the incidence matrix of the following directed graph

ﬁﬂrﬁqmmmmmmﬁawsﬁml

418%

i t 4/6
If b is the height of a balanced complete binary tree of n vertices then prove that 4

(n+1)

h=log2i 2

n+
i g g e S e b= g2
Find all spanning trees for the graph G shown below. 4/58%
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4/8

Does the graph G given below have Hamiltonian circuit ?

ﬂﬁmwmaﬂtﬁ&ﬁﬁmnﬁwﬁmt?
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