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N.B. (1) Question No. 1 is compulsory.
(2) Answer any three questions from Q.2 to Q.6.
(3) Use of Statistical Tables permitted.

(4) Figures to the right indicate full marks.

N rs1
QL @) ping Laplace transform of \/_\/— given that L{sm\/_ f} = s 3/2 g~ (1/4s) b
(b) Calculate Spearman’s rank correlation coefficient for the following data: [5]
X 32 55 49 60 |43 37 43 49 |10 20
4 40 30 70 20 30 50 72 60 45 25
2s5—-1 [5]

(¢)  Find inverse Laplace transform of R

(d) If f{z)= qx’y+2x>ry3-2y-i(px> -4xy-3xy?) is analytic, find the values ot p, q,and r  [5]

Q2 (a) t—1, 1<t<2 [6]

Find Laplace transform of 3t f(t) where f(t}={3 —t, 2<t <3
0, otherwise

(b) Two unbiased dice are thrown. If X represents sum of the numbers on the two dice. [6]
Write probabulity distribution of the random variable X and find mean, standard
deviation , and P(|X-7]>3 )

(c) Obtain Fourier series for f(x) = X sinx in the interval 0 £ x < 27, (8]

Q3 (a) Using Milne-Thompson’s method construct an analytic function  f(z)=u+ iv in [6]
terms of z where utv = e*(cosy+siny) + ;E—z?

(b) Using convolution theorem find the inverse Laplace transform of —;(-E-:—:_);;;; [6]

(c) Fita parabola y= a+bx+cx? to the following data and estimate y when x=10 (8]

x |1 2 3 |4 R R
y v 6 7 8 10 11 11 10 9

Q4 (a) Find Laplace transform of e~(/2ttf(3t) if L{f ©)}= sJElTT
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- Paper / Subject Code: 50921 / Engineering Mathematics-II1

Find half range sine series for f(x) =x-x?, 0<x<I.

1.1 1 2

Hence deducethat ——-—+4+———...=
- .

Given regression lines 6y=5x+90, 15x=8y+130, 0,% = 16.
Find i) ¥and y, ii)r, iii) o,% and iv) angle between the regression lincs

5 2
Can the functionu=r + Er— cosO be considered as real or imaginary part of an analytic
function? If yes, find the corresponding analytic function.

An unbiased coin is tossed three times. If X denotes the absolute difference between
the number of heads and the number of tails, find moment generating function of X
and hence obtain the first moment about origin and the second moment about mean.

Evaluate fom e 2t cosht | Ot u? sinhu coshudu dt

Find inversc Laplacc transform of ————-——using method of partial fractions.
(s—2)%(s+3)
If a continuous random variable X has the following probability density function

f(x) ={k e, forx>0 find k , mean and variance.
0, elsewhere

Find half range cosine series for f{x) =x, 0<x <2.

~ (N (N xt
H deduce that i) — +—+4 -, + —+..=—
ence deduce that i) Fratats Y

ii)l+-l—+i+——l—+ -5—4—
Y2t 3t 4t 90

ok o sfe ok 3k ofe ok ok ofe ok ok ok sfe sk ok
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N.B.

1) Q.1 is compulsory.

2) Solve any 3 questions out of remaining 5 questions.
3) Assumptions made should be clearly stated.

4) Draw the figures wherever required.

Q.1 Solve any four of the following questions.

a) Prove using Mathematical Induction that n*+2n is divisible by 3 forall n>=1 -
b) Explain the following terms with suitable example: 5
i) Partition set “

i) Power set.

¢) State the Pigeonhole principle and show that if any five numbers from 1 to 8 are chosen,

then two of them will add to 9. 5
d) Consider the function f(x) = 2x-3. Find a formula for the composition functions 5
iyf=fof
i) fP=fofof
e) Explain the bipartite graph with suitable example. 5

Q.2

a) What is a transitive closure? Find the transitive closure of R using Warshall’s algorithm
where A={1, 2, 3,4,5 } &R={(xy) | x-y ==%1} 10

b) What is a ring? Let A= {0, 1, 2, 3, 4, 5, 6, 7}. Determine whether a set A with addition
modulo 8 & multiplication modulo 8 is a commutative ring? Justify your answer. 10

Q.3

a) A survey in 1986 asked households whether they had a VCR, a CD player or cable TV. 40 had
a VCR. 60 had a CD player; and 50 had cable TV. 25 owned VCR and CD player. 30 owned
a CD player and had cable TV. 35 owned a VCR and had cable TV. 10 households had all
three. How many households had at least one of the three? How many of them had only CD

player? 8

b) Find the complete solution of a recurrence relation 6
an+2ap.1 = n+ 3 for n>1 and with ao =3

¢) Obtain CNF & DNF for the following expression: * 6
pe—(~pV~9q)
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Paper / Subject Code: 50922 / Discrete Structures & Graph Theory

Q.4

a) What is a group? Let A={3,6 .9, 12}
i) Prepare the composition table w.r.t. the operation of multiplication modulo 15.
ii) Whether it is an abelian group? Justify your answer.
iii) Find the inverses of all the elements.
iv) Whether it is a cyclic group?

b) What are the isomorphic graphs? Determine whether following graphs are isomorphic.

a . b s t
e f < X
h z
4 b4
A < v i3]
Q.5

a) Let X={1, 2, 3, 6, 24, 36} & R={(x,y) € R | x divides y}
i) Write the pairs in a relation set R.
ii) Construct the Hasse diagram.
iii) What are the Maximal and Minimal elements?
iv) Mention Chains and Ant chains from above set.
v) Is this poset a lattice?

b) Define the term bijective function.

Letf:R - (7/5) =R ~(3§) be defined by f(x) = 2222

5x -7
Whether a function is bijective? Justify your answer.

10

10

10

¢) Define minimum hamming distance. Consider € : B’—B®. Find the code words generated by

the parity check matrix H given below.

111
110
H= 011
100
010
001

Q.6

5

a) Define with example Euler path, Euler circuit, Hamiltonian path, and Hamiltonian circuit.
Determine if the following diagram has Euler circuit and Hamiltonian circuit. Mention the

path/circuit.

1
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Paper / Subject Code: 50922/ Discrete Structures &_Graph Theory

b) Let p denote the statement ‘The food is good’,
q denote the statement ‘The service is good” &
r denote the statement ‘The rating is 3 star.’
Write the following statements in a symbolic form-
i) Either food is good or service is good or both.
i) The food is good but service is not good.
iiiy  If both food & service are good then the rating is 3 star.
iv)  Itis not true that a 3 star rating always means good food & good service.

¢) Find out the incidence matrix of following graphs.
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(1) Question No. 1 is compulsory.
(2) Attempt any three questions out of the remaining five questions.

(3) Figures to the right indicate full marks.
(4) Make suitable assumptions wherever necessary.

(a) Compare linear and non-linear data structures. [05]

(b) Explain the advantage of circular queue over linear queue. Write a [05]
function in C language to inscrt an element in circular queue.

(c) Define binary search tree. Discuss the case of deletion of a node in binary  [05]

search tree if node has both the children.
(d) Write a C function to search a node in doubly linked-list. [05]

(a) Construct AVL tree for the following sequence: [10]
67,34,90,22,45,11,2,78,37,122

(b) Write algorithm for postfix evaluation. Demonstrate the same step by step [10]
for the expression: 967 * 2/ -

(a) Write a program to perform following operations on a circular linked list:  [10]
i) insert a node from the end of the list, ii) dclctc first node,
iii) count the number of nodes with even values, iv) display the list.

(b) Write a C program to simulate linear queue as linked list. [10]

(a) Construct Huffman tree and find the Huffman codes for each symbol [10]
given below with frequency of occurrence:
Symbol p g e r i
Frequency | 20 17 |33 |25 40|
(b) Explain the various ways to represent graph in the memory with example. [05]

(c) Construct binary search tree from given traversal sequences: [05]
In-order traversal |[D |[E |[B|A |C |F |G |I H |[J
Pre-order F|E |D|C |B |A |G |[H |I J
traversal

(a) Apply linear probing to hash the following values in a hash table of size [10]
11 and find the number of collisions: 67,44,90,12,83,52,23,87,79.
(b) Define topological sorting. Perform topological sorting for the following [10]

e
§ %

(a) Construct a B tree of order 3 by inserting the following given elements as: [10]
77,97,75,64,53,14,26,49,82,59. &
Show the B tree at each step of insertion. }

(b) Write a function in C for DFS traversal of graph. Explain DFS graph [10]

traversal with suitable example.
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N.B. 1. Question No.11is compulsory < “*‘
2. Attempt any three questions from rcmammg five qg}Stions e
3. Assume suitable data if necg§§hry andgju‘stlfy the@ssumptlo&s
4. Figures to the right mdxc@é full marlés =

205

Q1 A Convert
i) 123 into binary -
ii) (AB9)16 in to Decimal
iii) (35 l)s in to dwlmal
iv) 129 in to BbD
v) 64 into g‘a,yj codc
B Draw thc;"‘"smgle and double Prcms;on forr nat for x@resentm&"ﬂoatm X 05
. using I&EE 754 gaﬁdards anﬁ”‘ explamaghe vanougaﬁelds 5 i
C Explaan SR thy:f“ lop \ A o £ 05°
. D D:fEerentlatc b%tween I{{a?rdwxred c‘aﬁtxol umt‘ é;hd Mlcrq‘program?agd control umt 05
Q2 A@«Draw thg’ how chax:kof Booth@gonthn;\for mgned@ulnphca’fgon and Pg form ~x 10
o 5x2 us;ing boothg*a‘lgonthm > 5}5, 3 'Q? S
B E;j‘%ialn the qliferent add{ﬁssmg rg?des g & 10
o, ,q‘:'/ \ 1%

a"‘(
’w

’z“”

J ﬂQ3 As {For 132. 63“ btam t{xe IEEE 7534} standagf}s of Sin %_E precmon and Double precision 10

,n,.«,« formatq:;* \33:/ SRt 4
Expl@h Micro lﬂs’tructlo%ﬁarmat and{yshte a mmropro gra:g, for the ugstructlon 10

“c,v W { /‘i \" { (,
%/ ﬁ;%w

“Con51der ﬁ—way segassomam@\mapped}ﬂé‘ache wﬁhjblock s1zew4?‘ KB The size of the 10
‘main mgmory is 16%GB and tkserc are I%blts in the:bag Fmd-w ’
1. Size of cache mémory 4* J 2 :"“ Y

2. T"’a direct: size £ ,Mi‘ y e 4
.X \(g 9@ ‘:S‘y Loy g

10
10
05
Cy ]Qescnbe charac%usﬂcs of }\V}femory ‘\:" 05
“:f ,"6’“
an;ﬁihort notas on R i::'“?’ 53:{*; 20
a,):Grey cod§;<BCD E)g‘ffss 3 Cogé"wnh example
£ Ko
K »b)) Encodgrand chc@er A
% o & |
&7 ) Cache cohercné“.? & 4

d) I %uctmn@pelmmg;,
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University of Mumbai

— | Correction in Digital Logic & Computer Architecture

Q.P.Code: 14070
Q.2 A) Draw the flow chart of Booths Algorithm for signed multiplication and perform -5 x 2

using booths algorithm
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(3 Hours) Total Marks: 80

N.B: 1. Question No. 1 is compulsory
2. Attempt any 3 from remaining questions
3. Assume any suitable data if necessary and justify the assumptions

Q.1 Attempt any Four.
a) Give difference between random scan display and raster scan display.
b) Define Aliasing, Describe different antialiasing techniques.
¢) Compare DDA and BRESENHAM line drawing algorithm.
d) Explain point clipping algorithm.

e) Give fractal dimension for KOCH curve.

Q.2 a) Derive formula for mid-point circle algorithm.
b) Given a line AB where A(3,1) and B(0,0) calculate all the points of line AB using
DDA algorithm.

Q.3 a) With neat diagram explain Composite transformation.

b) Describe what is Homogeneous coordinates.

Q.4 a) With neat diagram explain window to viewport coordinate transformation.

b) With neat diagram explain Sutherland Hodgman polygon clipping algorithm.

Q.5 a) Define projection, with neat diagram describe planar geometric proj ection.

b) Describe properties of BEZIER curve.

Q.6 a) Describe various principles of traditional animation.

b) Write short note on Depth buffer algorithm.
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