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N.B. 1) All questions are compulsory. B

G o Y ni Sy

2) Figures to the right indicate marks.

3) lllustrations, in-depth answers and diagrams w1ll be appreaated

4) Mixing of sub-questions is not allowed.

Q.1  Attempt the following questions

i)

iM)

(15M)
(5Ml

(a) Choose the best choice for the following questlons
Let f : A = B be a function. Fis called s function, if f(a} f )
impliesa=b (a, b€ A) Ty
a) Bijective b) onto - c) ln;ectwe d) None of these ;
In how many ways 2 students can be chpsen from ‘the Igs of 20 A
students? : T B gy
a) 190 b) 180 o) 240 d) 390

i)

= implies (x,z) €R then R i is called’

Let f and g be‘the: functlon from the g;,fof mtegers toitself, deftned by
f(x) = 2x + Land g(x).= 3x + 4, Tl;en the cpmpomtlon off and gis: :

a)6x+9 o cbJ6X4T o O)BKAE L d) |
A graph wﬁcbout loops and parallel edges is called 35"_ 36
a) Slmple Graph b) Compound Graph

c) Multngraph d) None of these

A relation R oni set X is such that (x,y) € R and (y, z) € R which

i \

) Reflexive: b) Symmetr:lc g
ansitive: d) Anh-symmemc

(b) FLle thebla1ﬂ<s for the fol lowing questions

_‘v)

() - Answer the following questions

i)
ii)

S 1)
i
V).

5 < called as;,

Letf:A>B and g: B> Cbe ffmct:ans,f andg are said to be equal to each
otherif and only |f_

LetR be arelation defineéd an set’ As B is Partial order Relation if and only

if Ri |s Reflexwe Anti symmetric and

If al a2, . | PR ‘bea sequence, then relation that relates ar to one

or more pre\neus >rms of seqjuence is called

If two ofmoré edge§ have same terminal vertices then these edges are

A coning _ted graph without any cycle is called a

letA= {1 2,3}, therelation R = A x A, is R transitive? Justify

Def'ned the term Partial order Relations.

Find degree of Recurrence relation 2a, + 3a,-1 — 3a,-; = 5r + 3.
Consider a circle centered (1, 1) and having radius 3 units. Is it a graph?
What is ‘the degree of complete graph with 3 vertices
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Q.2
(a)

(©
(d)

(f)

i Let M be nge flrute sta te machme wlth the state table given the following

Q. P. Code: 30391

Attempt the following (Any THREE)(Each of 5Marks) s

Letf, g, h:R — R be such that f(x) = x2- 2, g(x) = x + 4, h(x)= 5)5,

Verify (foh)og=fo (ho g). )

Let R be a relation on Z defined by xRy if and only if 5x + 6y lsfdlvmlb]e by 1]
for x, y € Z. Show that R is an equivalence relation.

Let A={1,2 3,4, 12}. Let R be a partial order relation defmed on A as-aRb Lf
and only of a/b. Draw the Hasse diagram of partial Qrder re]atum R. 2 29
Find the solution of the recurrence relation a, =3 agiyptd an 2 n 22 and

an—l ai=1.

Mr Sharma invests Rs 1,00,000/- to purchase land, La;ld cosg 1nc1eases

20% per year. What will be land cost ,:—:fter n yealé Form recurrence
relation. o ¥ (S 23

If the function £: R — R defmed as f(x = (2x‘= -3) / 7 for evéry X € R, then
show stat f is bijective. Hence fmd f-1 s
Attempt the following 4Any TI"IREE) (]:.ach of 5Marks)

How many different s’crmgs can be made by recnrdenrq7 the letters of the word
‘SUCCESS’? P o T T : S

Explain Addition and Multlphcatlcm prmtu ple Df Coun{:m g

Among 100 students; 95 students got dis! tmctlon in fust“yeajg; 30 got dlstmc’aon
in second year, 15 got dis tmcl:mn in both years\ Then how n many students got
distinction in at least-one year? & e %

L7
Show tlmi ata party ¢ of 20 people, thex:e are two people who have same no of
friends.

How many | 3 digit numbers can be fermed by using the 6 numbers 2, 3,
45 6, 8if - ROre TR

1) Repgtmon not- allow

i) The number must contam thg dlglt 5 and repetition allowed

4

T

SR O W S STV SN B
S S8R T Sy y Sy, z
DS ENVCTIAFT G,y So, X
* ) “Find fhe mpubset A, the state set S, the output set Z, and the
_initial state of M.

/

i) Draw the state diagram D = D(M) of M.
©dif) - Find the output word v if input is the word w = ab2abazb
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Q.4  Attempt the following (Any THREE) (Each of 5Marks) 2 : (15M) -
(a) What is the value of the prefix expression +-*235/ 1234
(b) Define the terms related to graph

i) Adjacency
i) Incidence
iif) Parallel edges ",
iv) Degree of Vertex :
V) Pendant vertex.
(©) Explain with example inserting and searchmg@m Binary Search Tree,
(d) Draw all possible simple graphs with 3 vertices. .
(e) Explain with the example [n order, Pre Order, Post order Traversal of Tree.
() Draw the graph represented by adj acency Matrlx
0 2 1 1Ho &8 &
2 0 2 85
1 2 D
L1, (} 1 5
Q.5  Attempt the following (Any THREE) (Each of SMaIks) A (15M)
(a) Let A = {1, 2, 3, 4}. Write an equwalence relation on A emd Wr"e matrix of
relation. Also draw the diagraph. e P
(b) What is the coefficient of xieylt in the expansion (x + y) 309 o
(c) Consider the binary tree T W

Traverse Tin:i) Erearder u} Inorder i) pog;ta;der
(d) Salve the non- homogeneeus recurrence relatlcm ar=3ap +12-3 with ap=

(©) State and prove Pascal’s identity.
(t) If 10 pomts are chomen within the equﬂatel al triangle of side length3 . Prove
3y lhat t;he selection includes at least] ‘unit farthest apart from each other.

2
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