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_ Solvethefnll{— S TR e By g 1S T N R
] '-?-;',-.‘-*,*‘Ev' F SRR N e o AN e O i e PO o
Nl ")‘3‘”’““;‘“*“ reflexive, symmetrc o ransitive,Jusiy your answer Find
therelauﬁnmlx% *x,-.ﬁ- '. I"-..l' ‘_.’Lch-?'- - —-; .:L -’l‘-:’ ,.__ a-ﬁ'.‘,“;. o g ‘1‘?%%{ e
B) EmeMemve, m;e&l lji_;eg:ﬁm,ana ,ﬁvm W@tﬁch With example. aeigy

i i . .
=-_...’ “".." . _1.__‘-:: y -. { ‘i "ﬁ --,‘L :-" x .,'-.,__ - L ‘_\._ T e

By . - -\. T

w Wiy
"\1_ A s S '.:‘ h‘;’“ § !

Q.3 Sﬂlve Any three ufthe i'ul!nwlng. s oy | ‘_1* | m
A) '~~-EKPlam thc plgeenhole pnnmpla w:th example. 3 ~ M

"n.-

B) Find hﬂw many symboLcudes can be fnmed if the first two symbols are letters and the 4M
 next three are digits but no symbol is rmted? |

1 C) What 1s the expanslnn of (3x t+y) 4? 4M

— “ ) 'l"‘— d, i l-. s,
a.\..:‘::::- VLN R ) o P LS

¥

| D) Detenmne the sequence { a,} where a, = 3n for every non-negative integer, n is a 4M
N, sulutmn of the recurrence relation a, =2a ., —a ., forn = 2,3,4
Q.4 Solve the fnllﬂwmg

A) Define Euler graph and Hamiltonian Graph. 6M
i)For a given graph G :
(a) Find a Hamiltonian path that begins at A and ends at E.
(b) Find a Hamiltonian circuit that starts at A and ends with the pair of vertices E,
A.
(c) Find a Hamiltonian path that begins at F and ends at G.
i1) For a given graph I find Eulerian path and Eulerian cycle.
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"-'A)'.-:"':leeﬁne thc fullnmng terms._ LN B
PRy I)Algebralc Structures

i v) Fleld & VI) Group N X
~ For each of the following, determme whether the binary operation * is commutative or ' 6M

il) Sctm Groups iii) Monoids  iv) Ring

assomatwc'? ,
1) lethesetufnamralnumbersanda*b at+b+2fora,b €N

1) " OnN where a * b =min(a, b+2)

i) ~ OnRwherea*b=a’
. *k¥%* Eﬂd * %k %
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| Forany'valli wtﬂr_‘a'i x%is qbn-imgatwa;?- {.
A :'.n.. ;.Far every value of x, thcrﬂ is some value nfy such thatx .y = 1.
| iiif. Th:re EIE positwc values 6f X an.d ysugh thatx .y > 0.

Thf:re isa value of X such that if y is positive, then x + y is negative.

ey

Q.2 Solve Any Twn nf the follmvlng - _
A) X=1{2,3,6, 12, 24 36} Ron X = {(x, y) € R, x divides y} rthesi 6
(a) Ccmstruct Hasse diagram.
(b) F md maximal and minimal element?

(c) Is poseta lattice? Justify.,

= {1, 2, 3,4} and B = {X, Y, ation from A to B: understand 6

B) Given A z}. Let R be the following rel

1SFSA8CAEE76137C DEFD5C570E274353
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i

R (1. y) (1, 2L (3. ¥ (4, x), (4, 7)) :
(a) Deternune the matrix of the relation. |
(b) Find the inverse relation R "ol R.
() Determine the domain and range of R.

) Given: A = (1.2, 3, 4} Consider the following relation 11 Al
R={(1,1),2.2),(2.3).(3,2),14,.2), (4, 4)}
(8) Draw its directed graph.
(b) 1s R (i) reflexive, (1) symmetnc, (i1) transitive, of (iv) antisymmetric”?

(¢) Find R” = RoR.

Q.3 Solve the following.
A) Consider the second-order homogeneous recurrence relation 8. = g1 + 2as2 with the initial ~Application 2
conditons ag= 2, and a; = 7,
(a) Find the next three terms of the sequence.

(b) Find the general solution.

(¢) Find the unique solution with the given initial conditions.

B) Solve the following recurrence Understand 6

o =068 - 11152 + Ola3

with inital conditions ENGGSOLUTION
W = |,[1 :S,ﬂnd[:= 15

Q.4 Solve Any Two of the following.

A) Define the isomorphic graph. Are the following graphs shown in fig. (a) and (b) 1somorphic?  Understand 6

B) (a) Draw the graph K3 s. Understand t

ISFSASCAEE76137CDEFDSCS70E274353
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(b) Define the following terms:
(1) Planar Graph (ii) Bipartite Graph

(c) Draw the 2-regular graph with 5 vertices.
C) Write the Euler’s Formula. Prove that in planar graph G with p vertices and q edges, where  Knowledge

(iii) Complete graph
6

p =3 thenq=>3p - 6.

Q.5 Solve the following.
Understand 6

A) Use Prim’s algorithm to find a minimum a 5 E
spanning tree in the graph shown in Figure
given below. - 1
3 ' 1
e
4 2
3

| J
Construct a Binary Search Tree by inserting the following sequence of numbers:
10, 12, 5, 4, 20, 8, 7, 15, 13.

Also Find Preorder, Inorder and Postorder tramezsab of Binany Search Tree.

Application 6

B)

Q.6 Solve the following.
A) Define the following terminology: Knowledge £
(1) Identity Element (i1) Monoid (111) Group
(v) Ring (vi) Inverse Element
B) Consider the group G = {1, 2, 3, 4, 5, 6} under multiplication modulo 7.

(iv) Algebraic System
Understand 6

(a) Find the multiplication table of G.

(b) Find the 27!, 37, 6.
the orders and subgroups generated by 2 and 3.

(c) Find

*k % End %* %k %
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DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY
LONERE — RAIGAD -402 103 ' ;
Winter Semester Examination - Dec.- 2019 }-

Bral'lch: Computer Science Sem.:- 111
Subject: - Discrete Mathematics (BTCOC302) Marks: 60
Date: - 12/12/2019 Tlme'-'S Hr

—— — i —— —— ——=== -—-'"-""'"""'—"—-—--—-——..._______", ———— = == "'=—"—"—n-_-=_-=‘

Instructions to the Students
L. Each question carries 12 marks.
2. Attempt any five questions of the following.
3. Illustrate your answers with neat sketches, diagram etc., wherever necessa
4. If some part or parameter is noticed to be missing, you may appropriate asg.:me it

and should mention it clearly

N (Marks
Q1. a)LetA= {4,57.8.10 }, B=14,5.9} and C = { 1,4,6,9}. Then verify that, :
AN(BUC)=(ANB)U(ANC) (6)
b) Show that (n’ + 2n) is divisible by 3, forall n > 1, by method of induction. (6)
Q.2. a) Find transitive closure of relation R defined on set A = t1, 2,3, 4} defined as:

R={(1,2), (1,3), (1,4), (2,), 2,3), 3.4), 3.2), (4,2), (43) } (6)
b) Letset A= {1,2,3},B={a,b,c¢} & C= { x,y,z}.

Consider following relations R & S from A to B and B to C respectively.

~ R={(1,b), (2,a), @,c) } &S = E(azprcbx)olc,y), (c,z)}

(1) Find composition relation R ° S.

(11)Write matrices Mr, Ms & M r-s of relations R, S & R ° S.

(111) Find product of Mg, Ms = Mp

Compare and comment on contents of Mr>s & Mp. (6)
Q.3. a) Define discrete numeric function.
re Also state rules for product and sum of two numeric functions a and b.
Find sum of two numeric functions defined as:
5., 0<r<2
ar =
7l NS - X
and -
o 3=t 0<r<l
br et
r+2 r=2 (6)

b) (i) How many different strings of length six can be generated using either three uppercase

alphabets followed by three digits or four uppercase alphabets followed by two digits.
(6)

e ——— e S ——
— - e
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Q.4. a) (i) Show that the maximum number of edges in a simple graph having n vertices | )
isn*(n-1)/2. o, 90X

b) (i) Show that following graphs are isomorphic. Also give cnrrespondegcgfbatwem édg_e's- |
and vertices of two graphs. | | -

G L)

Q.5. a) Show the steps of constructing a binary Search tree for following sequence of oy
data items. Also write steps to search an element “25” in the resultant tree.
32, 56,47, 28,30, 45, 135, 72,25 (6)

b) Find minimum spanning tree for the graph given below using Prim’s algorithm

® 10 ®

@@

(6)

Q.6. a) Define following terms
(1) Abelian Group (2) Monoid

(3) Ring (6)

b) LetA={0,1,2,3} & <A, * > be an algebraic system,
wherevab € Aanda*b=(a+b) mod4.FindV a€ A, a*, a*, a’. (6)

—mmmmmmme ***Paper End*** --ceeeeeee

C7B584B90A6F2E4613757AB6D11C35AC

Scanned by TapScanner



|

. isc s, ester -]
b ax Marks: 60 i Mathematics G Y r 4
”. Ma: _ Date: 18/08/2022_ O oA S o

2 justructions 10 the Students. - Duration: 345 g,

5 I All the questij, RS | |

8 2 The level of guesti, O"Pulsory _
B which the question glfmo"{expemd answer as per OBE or 1.
B 3 Use of ased is Mentioned in () in frons Gr-_t};g Course Outcome (CO) on
b On-programmap; "ﬁo’?f of the question
. 4 Assume suitabjo 4 ¢ Scientific caleulatory jg ]
ata whereyey necessary and 'gﬁen}m m:;ez;, ]

Solve Any Two of the following, 7av s o | (Level/CO)

"y Define with example with sitable examples

F . . WA . ‘: f'?:;:‘ {"""‘I . 5 Gt oo s NS l"_.Fa & ]
| i) Subsets i) Power set 1) NULL Set-i?)'f’uni;y T&IH“ ¥ &g 1.::& ;%_é;,u. P S 6
) ! S -..m ,c.u-'“?e'.f-t‘- . E-‘.:'].i: N #,— 4 gostl- o
p Draw the Venn diagrams for each of thime om Bl n. S

- .--‘?viﬂ 5
C) f‘.r \-‘.';u“ |.:_'l:- .

-
. »

[n a class of 55 students, the number 6§ TN
= ! - K ¥ I|1"1-;-I| \..'- : ﬁ- __ :1'”1.::'1 '1 #:.‘: "II III: .I II Il‘l I |
in Mathematics and 24 ;ﬁ"’ Physics. 19 in Chemi:

a: .l*'“ If '; {i _-_hd \ I{ - - 1" 3 il ; i, : -

: Physics, 9 in Mathemati 'S : v. 7 in
the three subjects, Find the number o
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Find the total no of ways if Math papers ar¢ .
Q.3 Solve Any Two of the following: G 2_5;m:]e,uz:t1*&.#";:((:)1‘1’(1:») function
A) Define with example: l.lnjcctivc(ﬂﬂc"m"“"c) i
3.Bijective(one-to-one onto) function he formed from all the letters of
B) Find the number of distinct permutations that can ATION 1V) BANANA
cach word. 1) RADAR 1I) UNUSUAL 1) COMBIN
C) Prove using mathematical induction that for all nZ 1
1+4+7+--+GBn=-2)=n(3n— 1)/ 2
Q.4 Solve Any Two of the following. g PEHor Fiold 3
A) Define i) Integral Domain ii) Commutative Ring W1 3

B) Consider these relations on the set of integers:
R1 = { (a,b) | a<=b} o
R2 = {(a,b) | a>b}
R3 = { (a,b) | a=b or a= -b} ﬁ ol
R4 = { (a,b) | a=b} ,;:v‘;' o a0 I el

R6 = { (ab) [ath <=3

WhiCh ﬂf tllm‘ €l _"'5, JNS ¢ %_‘." U dlioiLl
. ' a:l £ .-:'-.'I .3 |

......
11111
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