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Time: 2%2Hours) [Max. Marks: 70
| nstructions to the’ carididates:

1) AnsweryQuestion No. Q1 or Q2, and Q3 or Q4, and Q5 or Q6 and Q7 or Q8.

0

2) Neat diagranymust be drawn whenever necessary. )
3) Figuresto'theright indicate full marks. “
4) Assumesuitable data, if necessary. o

Q1) @ Hoew many bit stringsof length 8 bitscan be Q6pstructed whichwill either
start with ‘1’ or end with ‘00" ? M [6]
b) Inhow many ways can 6 Boys@hti 2 %ﬁ*l’s be seating in arow such that
)  2Girlsareseating together A
i) 2 Girlsarenot seating tbge\t\h%?. [6]
c) How many bit stringscan’be (ior,med of length 10 bits which contains? 6]

) atleastfourl's e
; o C
i) at most four 1 s?q/

. s OR
v
Q2) & How many hit strings'of length 10 can be formedwhich wili contain
either 5 consecutive Os or 5 consecutive 1s? [6]

b) A zip code contains 6 digits. How many differgnt zip cedes can be made
withthedigits0-9if.

i) No.digit isused more than once.
i) Thefirstdigitisnot ‘0O’ [6]
C).~ Usethe Binomial theorem to expand (3a-2b)° [6]



Q3) 3

b)

Q4) &)

b)

Find shortest path from vertex * O’ toyertex ‘4’ using Dijkstra salgorithm.

[7]
Expldinwith example: 3 (5]
)  BipartiteGraph S
i) _“'Connected Graphs &)
What is Graph isomorphism? Which of\fhe following graphs are
isomorphic? Justify your answer. 2 [5]
C
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Graph 61 “‘ "/ Graph G2 Graph G3
<
W
e OR

Find shortest path fromvertex ' O' toVertex ‘T’ us ng Dijkstra salgorithm.[ 7]

2
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B)— D
Explainwith suitableexample: [9]

Iy Euler path & Euler circuit
i)  Hamilton path & Hamilton circuit;
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c)

Q5) 8

b)

c)

What is planar Graph? A simple planar graph G contains 20 vertices and
degree of each vertex is 3. Determine the number of regions in planar
graph G? : [5]

For thefollowing graph find different cut set and identify the max flow'in
given network? [6]

Find the optimal prefix code for the given chéracters with the frequency

of occurrences as below. %’ [6]
Character Fequency,
(%
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A,

T “\ 1
Find minimum-Spanning tree using prims a gorithind, [6]
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Q6) @ Construct Binary search Tree: [6]
21, 28, 14,18,11, 32, 25, 23, 37, 27,5, 15, 19, 30, 12, 26

b) For the following transport network find the maximum flow using max
flow min cut theorem. [6]

(8]
m

/
2
:
o
[¥8)
J7C

oy
c) Find minimum spanning tree using Kruskal sA!g&;ithm. [6]

Q7)a LetZ=0,123} and' R"Cbe the relation under operation ‘+' defined.as
atb=atb : if (&fb)<\
atb=atb—4 :if (a+b)<4

Whereabe Z,

DetermineAlgebraic System (Z,,+) is abellian greup ormot? [6]
b) Explan: ) [6]

). Integral domain

i)~ Fed

c) LetA={0,1,2,3} and ‘R’ be the relation under operation * ©’ defined
asa o b=a,b%4. Determinealgebraic systern (A, @) ismonoid or not?[5]

OR
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Q8)a) LetzZn={0,1,2,3,..n-1}

Consider ‘R’ relation under operafion ‘+' defined as “addition Modulo
5" and operation ‘** defined as™ multiplication modulo 5”. Does the
Algebraic system. (Z,,+,*) fasms Ring” ? [8]

b) Explainthefollawing propértiesof Algebraic structurewith example [4]
)  Identity
i) Inveise

c) Consider/R’, betherelation under binary operation ‘*’ on aset Z. Does

the-algébraia,system (Z,*) isAbelian Group? ,\‘)\ [9]
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