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N.B. : (1) Question Number 1 is compulsory
(2) Solve any three questions from the remaining questmns vvvvvvv
(3) Make suitable assumptious if needed S

(4) Assume appropriate data whenever reqmred State all assnmptmns clearly

Q.1 Solve any four of the following questions. o = ‘ = |
a) Prove usmg Mathematlcal Indnctmfn that l+5+9+ FR + (4n-3) — n (2n-l) 5

b) Find the relatwn set & relatlon matnx for the followmg dxgraph Determme n degree -
&outdegreeofeachvertex . o | 8

_— e _ c) State the—plgeen ‘hole prlneiple If 30 people are -aesembled in a room, then show that

- of them must have their bm;hday on the same day of a week o 5
d) Explain the followmg terms w1th sultable examplc . | e | 5
A - _1) Eulerian graph _ o s . .
A |} Quﬁﬁtfief o ; R '

- P, e

- e) What is a partial order rclatnon" Determme the hassc dlagram for following relation 5
A=1{12, 3 43 and R = {(1, l).(l 2, (1. 3) a, 4),(2 2).(2 4)(3.3),(3,4), 4. 4}

Q2 L

“a) What is atransmve closure" Let A—{al a2 a3 a4 a,;} Find ihe transitive closure of
g o Rusmg Warshall’s algorithm where relatlon matnx Mg is given as fcllows- 10
1 0 0 1 o]
01 000
Mg=10 ¢ 0 1 1
10 0 0 0
01 0 0 1)
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Q3 RN T < R L S R
a) Among the mtegers 1to 300 : a 8
) How many of them are not d1v151ble by 3 nor by. 5 nor by 7’) o o

ii) How many of them are dlws1blc on‘Y by 3?

b) There are 6 Conunummtlon Skﬂls books 8 Engg Mathematlcs books 10 books on C
Programrmng H0w many Ways can be used to choose 2 boeks of dnfferenf catcgories

' c) What isa partmon set? Determme whether each of the follomng isa partmen Justify
youranswcr L L L _:> T tp6 ‘
Let X = {1, 2 3 8 9} Determme whether or not each of followm is a partition N
O @HL3G ) 28, 5.7 | sispuin.
(D) [12,4,5,8},{1,9}, {3, 671

6,

A 5,
ey (L5, 7,
7

boAL
7 {2,4,8,9}, (3.5, 6}]
| (d) [{1 2, } {3 5

}{4689} B

a) What isa gmup'r Let A—{S 10, 15 20} e e ' 10
i) Prepare the composition table w.r.t. the operatlon of mulnphcatlon modulo 25.
ii) Whether it is'an abelian gmup" Justify your answer. .
m) Find the inverses of all the elements. o L
)Wheﬂler it isa cychf:“ group‘? i

b)What isa rmg? Let A— {0, 1,2, 3 4, 5} Determme Whether aset A wnh addition
modulo 6& leupheatlon modulo 6 is a commutatwe ring? Justify your answer. 10

a) Beﬁue a lattiee Prove that ina dlsmbutlve lattlce the complement of any element is
umque Determine whether Dms isa dxstnbutwe lattice. Find the complements of all
elcmenté" A e 8

b) Dcﬁne the term bqecuve function. Let t R—> R be a function defined by fix)= 2x-3
Determme whether 1t 1s a bijective functlou
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| Q.6

Draw t.be gmph G conwpondmg to each ad;aomcy matnx

—-

=]

l
B 0
(@ A=]0 0 (b) A=

' o
1

-lc.-nl—il—-
= e

o»-o--‘
"-*"‘-c.soo

';—--—'ou

2) : - -‘ a 8

Let A= {2,5, 9 13 16}

- R = {(2,5),(2,13), (16, 5), (15, 13), (9, 13), (5. 18)}
S = {29, (2 13), (5, 13), (9, 16) ¢.16)
Compute @s! (u) (R uS)nQ' (m) RS (v E

b) What is a planer graph‘? A connected planef graph has 8 vertlccs havmg degrccs o
2 2,2 3,3 3 4 4. How many edgeb are there in this graph? ; 6
©) Write the followmg statements in a svmbollc foxm usmg quannﬁers Assume
smtablc data wherever applicable. , 6
i) All students have taken a course in ma“themaucs. = ST e
i) Thereisa girl student in a class whonsalsoasportsperscm
iil) Some studen&s are mtclhgent, but not hardworkmg P

.
-------
S
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