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W&Wmm DECMER 2008

DISCRETE MATHEMATICAL STRUCTURE
SEMESTER - 1.

Time : 3 Hours] o . . |Full Marks: 70

Graph sheet is provided on Page 31.

GROUP - A

(Multiple Choice Type Questions )
1. Chooeethecorrectaltemaﬁvesfcranytenofthefolkswmg : H’)xl=-10
|} lnagroup of 400 people 250canspeakmEngllshonty 70canspeak Hmdx
a 250 o ‘b 330 | |
‘g 400 | a4 320 \ R
) Ifthegd;eraltenixofthesequmc&{ak}bed".w}uch'vdllbethegenerating
a 1/(1-x) b a/(1-x)
d k/(1-x) @ f(1-ax) L]
1) Ashnﬁlcgraphwithnvexﬁceé_hasma:dmui;l |
‘@ n(n-1)/2edges b (1~ 1)edges
o n(n+1)/2edges 4  n?edges. | [
» lfnbethenumberofmm.ebé‘.theﬂumberofgﬂg&andkbethcnumber
of components of a graph G, then ’ :
a)\ e>n+k o : b e2n-k |
d esn- k ' | - a) none of these. E
(11918 uo/lzﬂ | | '
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V) ANB¢=
) A-B b (AUB)®
- ¢ A-BS , . d) none of these. |___—]

v If A={1.2.3).B=(4.5). C=[1,2,3,4,5}then(CxB)-(AxB)=
a) ‘(C-A)k(s—A) b) BxB
0 (CNA)xB ~d  none of these. . ]
vii) i A-andBaretwofuz'zysetsgivenby‘, |
 A={(qux(iohx(aOQL(zoe)fmm
B={(1,03), (3 02), (5 05),(707)) &@n‘
d  AUB={(1,03)(304),(502)(7.08)} .
b) A={(LOJL(&O4L1505L(108)}

o AUB={(1,03),(3 04), (5 05) (7 08)}"

d) none of these. S _ : A o |:]
viii) f the function f: R » R defined by v
. , 3x-4, x>0 . ) :
flx)= . .
-3x+2, x<0
‘then f-1(2)=
a {2} B {02}
9 {2-2} d) none of these. :
~ix)  The generating function of the sequence {o,1,0.-1,0,1,0,-1,0,.. }1s
1 ’ X |
a8 1+x2 ' b) 1+ x2
x2 o g |
c) T+x2 | : d)» none of these. |:]

| 11918 (16/12) |
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x) A complete graph of n vertices has exactly

nin-1)

a) n_(n'2+_1) vertices b) — a5 vertices
c) Lﬂ-%-l-) vertices d) none of these. I:]

xi) Cardinality of the power set of a non-empty set A is
a 24l - b) 2 |A|
c -|A|? d) none of these. |:|

xi) The solution of the recurrence relation

a,~-7a,_,+10a,_,=0 given a;=0, a, =31s

8 a,=57"-27 b 57+2f
c 57-27 d) none of these. |::|
GROUP - B

( Short Answer Type Questions )
Answer any three of the following. 3x5=15

2.  Solve the following using generating function :

a,-a,_,=3(n-1), n21, and wherea, = 2.

3.  Find the coefficient of x'®in (x+x2+x3+ x4+ x8)(x2+x%+x%+x%+...)5

4. Let A be some fixed 10-element subset of S = { 1, 2, 3, 4, 5, ... 50 }. Show that A
possesses two different 5-element subsets, the sums of whose elements are equal.

5. Show that 42"*! + 37*2 is an integer multiple of 13, for all positive integers n.
6. Draw the graph represented by the given adjacency matrix :

1 2 0 1

2 0 3 0
o 3 v 1
1 0 1 O
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vy AN B¢= |
a  A-B f  | b (AUB)®
-¢) A-BF€ - d) none of these. | (:]

W I A=(L2.3).B=(45]. C=[1'.,2.-314.5}.then(c’xB)—(AxB)=’.
a)' [‘C‘—-.A)x'(B‘—A‘) b) BxB
o (CNA)xB d  none of these. - (1]
vii) I A and B are two fuzzy sets given by |
A={(1.01),(3,04),(5,02),(708)} and
B={(1.03).(3 02).(5 05). (7. 07)} then
ad AUB={(1,03)(304)(502),(7.08)} .
b) A- {1 1;'0'1 ). (3,04),(505),(7,08)}

¢ AUB={(1,03)(3,04)(5, 05 ), (7,08)}

d)’ " none of these. : ‘ I | [::
viti) If the function - f:R—> R defined by |
: 3x-4, x>0 - ' i ]
J{x)= : :
*3"*2' x<0
‘then f-!(2)=
a {2} b {0,2)
o {2.-2} ’ ; d)  none of these. L]

" 1) The generating function of the sequence {0,1,0,-1,0,1,0,-1,0,...}1s

1 , X
B o ‘ | L ey
9 3 f <2 : ) none of these. [:::]
[ 11918 (16/12) |

http://www.makaut.com/



CS/MCA/SEM-1/M(MCA)-101/08/(09) 5

X} A complete graph of n vertices has exactly

a n{n+1) vertices b) MHT-”verﬂwa
c) [n;—l) vertices d) none of these. |:[

xi)  Cardinality of the power set of a non-empty set A is
a 24l . b 2 |A|

c |A|? d) none of these. [___:]

xi) The solution of the recurrence relation

a,-7a,_,+10a__,=0 given a,=0, a,=31s

ag a,=5"'"-2"7 b) 5r+2r
o 57-27 d  none of these. ]
GROUP - B
( Short Answer Type Questions )
Answer any three of the following. 3x5=15

2.  Solve the following using-generating functibn :
a,-a,_,=3(n-1), n21, and where a, = 2.

3.  Find the coefficlent of x'8in (x+ x2+x3+ x4+ x5)(x2+x3+x%+x%+..)5

4. Let A be some fixed 10-element subset of S ={ 1, 2, 3, 4, 5, ... 50 }. Show that A
possesses two different 5-element subsets, the sums of whose elements are equal.

5. Show that42"*! 4 37+2 jg an integer multiple of 13, for all positive integers n.
6. Draw the graph represented by the given adjacency matrix :

1 2 0 1

2 0 3 0
o 3 1 1
1 0 1 O
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7. Find the generating function for thesequnce 1 1 0 1 1 1 1.........
Explain the Ring Sum operation with an example. Find the centre of the following

8.
graph :
U
e U
u
\u‘ Y2 4
2
T Y
(B
GROUP - C
( Long Answer Type Questions )
Answer any three of the following questions. 3x 15 =45
9. Let R and S be two fuzzy relations from X to Y given in the following matrix forms.
Find(a RUS. ® RNS. (€ R+S and (d R.S.
Yh b W
Mg=x,(0-3 1 0-2
x(0-8 0 05
h B B
M=% 0.6 01 09
"% 0 02 03

Draw Hasse-diagram to illustrate the following partial ordering :

The set of all subsets of { 1, 2. 3. 4 } having at least two numbers partially ordered
by c.Show that Lo, J= L 1+ L x4 /2 ] where xis a real number. 8+5+2

[ 11918 (16/13) |
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10. Prove that s simple graph with n vertices and k components can have at most

11.

(n-k){n-k+ 1) /2 edges. Prove that in a tree there exists one and only one path:

_ between every pair of vertices. 6+9

Find the shortest path of the following graph using Prim’s algorithm :

tree :

~ Given the post-order and inorder traversals of a binary tree. Draw the unique binary

Post-order: decfbhiga

Inorder : dcebfahgi 8+7
12. a) Define grammar of a language and its types. Give an example of a grammar
which is Type 2 but not Type 3. 2+3
b) Find the grammar for the language
L=L={we{abc}*: wea”b"c™. n21,m20}. 5
c) Define Mealy machine and Moore Machine. Construct a Moore machine from the
following Mealy machine : 5
Next State
Present a=0 a=1
State State Output State Output
So So 1 S 0
Sy Ss3 1 S 1 3
Sa S, 1 S, 1 ;
S3 S 0 So 1
(11918 (16/12) |
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13. 2  Define a lattice. Prove that a collection of sets closed union and intersection is a
lattice, ' . : o ’ "1+4

b)  Prove that in a bounded distributive lattice ( L, N , U) an element cannot have
more than one complement. : 4 4

<) -Fmﬂvthe sum of all four digits of even numbers that can be made with the
digits 0, 1, 2, 3,5, 6and 8. - ’ | 6

END
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