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S.E. (Computer) EXAMINATION, 2007
DISCRETE STRUCTURES
(2003 COURSE)

Time : Three Hours Maximum Marks : 100

N.B. :— (i) Answer Q. Nos. 1 or 2, 3 or 4, 5 or 6 from Section I and

1. (a)

®)

Q. Nos. 7 or 8, 9 or 10, 11 or 12 from Section II.

(ii) Answers to the two Sections should be written in separate

answer-books

(iii) Neat diagrams must be drawn wherever necessary.

(iv) Figures to the right indicate full marks.

SECTION I

For all integer show that 8" — 3" is divisible by 5 by mathematical

induction for n > 1. [6]

In the class of 55 students the number of studying different
subjects are as given below :

Maths 23, Physics 24, Chemistry 19, Maths + Physics 12, Maths
+ Chemistry 9, Physics + Chemistry 7, all three subjects 4.

Find the number of students who have taken : [6]
(i) at least one subject
(it) exactly one subject

(iii) exactly two subjects

P.T.O.
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Prove the following statements : [6]
@) An(BuUC=ANBUAnC)
@ An(B-A=¢
GD) (ANnBY=AUPB
Or

Express the contrapositive, converse and inverse forms of the
following statement :

"f 3<band 1 + 1 =2, then sin n/3 = 1/2" [6]

Over the universe of book defined propositions B(x) : x has blue
cover, M(x) : x is Maths book I(x) : x published in India, translate
the following :

(@) Vax(M(x) A I(x) - B(x))
(ii) there are Maths books published outside India. [6]

What are countably and uncountably infinite sets ? Determine
whether the following sets are finite : [6]

(#) The set of line parallel to x-axis.
(ii) The set of number multiple of 5.

A menu card in a restaurant displays four soups, five main courses,
three desserts and 5 beverages. How many different menus can
a customer select if :

(i) he selects one item from each group without omission.

(i) he chooses to omit the beverages, but selects one each from
the other groups.

(iit) he chooses to omit the desserts but decides to take a beverage

and one item each from the remaining groups. [6]
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Define the following terms with examples :
() Probability and conditional probability;
(i) Rule of sum and rule of product. [4]

An educational institute encourages its students to participate
in group discussions and debates. A survey indicates that 40%
participate in group discussions, 50% participate in debates, and
25% participate in both. Find the probability of the events :

() A student participates only in group discussions.

(ii) A student participates only in debates.,

(Zi) A student participates in at least one of the activity.[6]
Or

(1) How many vehicle number plates can be made if each plate
contains two different letters followed by three different
digits ?

(z1) Solve above problem if first digit can not be zero. [6]

Two cards are drawn at random from a deck of 52 cards. Find
the probability P that :

(i) Both are diamonds;
(i) One is diamond and one is heart. [6]

Three fair coin, a penny, a nickel, a dime are tossed. Find the
probability P that they are all heads if :

(i) the penny is I;ead

(i) at least one head. [4]

3 P.T.O.
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Define the following terms with example :

() Antisymmetric relation;

(i1) Transitive relation

(#ii) Irreflexive relation [6]

Let functions f and g be defined by flx) = 2x + 1 and
gx) = x2 - 2 respectively. Find :

@) @of) @ and (f o g) (4)
@) @of) @+ 2)
i) fog @+2 G
Solve the following recurrence relation :
a, —3a, 1 =2r >1with gy = 1
using the generating functions. [4]
Or

Find the transitive closure of R by Warshall’s algorithm
A = {set of ini;eger < 10} and R = {(a@, b)|a divides b}). [6]
Elaborate the term isomorphic poset ? Let A = {1, 2, 3, 4},
and < (Relation) be partial order of divisibility on A.

Let B = {0, 1, 2, 3, 4} and <' (Relation) be usual less than

or equal to on set B. Show that (A, <) and (B, <') are isomorphic

poset. : [6]
Find the numeric function for : [4]
2
A =
e 1-42%
4
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SECTION 1I
Define subgraph and full subgraph. For the given graph (Fig. 1)
determine whether H = H(V’, E’) is a subgraph of G where :

@) V'={A, B, F} and E' = [{A, B}, {A, F}]

@ii) V' =(B, C, D} and E' = [{B, C}, {B, D}] [6]
A B
C D
Fig. 1

@) Define isomorphic graphs. Find all non-isomorphic connected
graphs with four vertices.

(Zi) Define Bipartite graph and complete biparﬁte graph. Draw

the complete bipartite graph Kg 3. [6]
State Dijkstra’s shortest path algorithm. Find the shortest path
from a-z in the given graph of Fig. 2 using Dijkstra’s algorithm.

(6]

5 P.T.O.
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8. (a) Define planar graph with example. Derive Euler’s formula for
: planar graph. [6]

() For a given graph G (Fig. 3), find ;
(i) All simple path from A to C.
(1) All cycle.
(@it) Subgraph H of G generate by V = (B, C, X, Y} [6]

A B C
y
X Y
Fig. 3

(¢) Show that the graph G and G* are isomorphic whether
G = (V, E) and G* = V* E*) given by : [6]

G = (a, b, ¢, d}, {(a, D), (@, d), (b, d), (c, d), (¢, b), d, c})
G* = ({1, 2, 3, 4}, {1, 2), 2, 3), (3, 1), (3, 4), (4, 1), (4, 2)D
9. (a) Determine minimum spanning tree for the graph shown in

Fig. 4, using Prims Algo. [6]
a
6 1 11
b
f 9
3 2 8
10
e C
4 5
i 7
Fig. 4

[3162]-181 6





[image: image7.png]() Use labelling procedure to find a maximum flow in the transport

network shown in Fig. 5. Determine the corresponding minimum
cut. [6]

Fig. 5
(¢) What is prefix code ? For the given set of weights construct
an optimal binary prefix code : - (4]
10, 11, 14, 16, 18, 21.
Or

10. (a) State the tree traversal techniques ? Give the order of vertices
visited for the each of the tree travesal techniques (Fig. 6.) [6]

()
& ©

(B i )

[3162]-181 7 P.T.O.
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Explain the following terms : [6]

() Fundamental system of circuit
(ii) Fundamental system of cutset.

Find the fundamental system of cutsets of the following system
(Fig. 7).

Vg
Ug
el . ez ez
5
e v e
vg 8 5 6
v v Yy U3
1 eg €g 3
e e
ey 7 Seg v, 3
Uy

Fig. 7

19 lamps are to be connected to a single electrical outlet, using
extension chords, each of which has 4 outlet. Find the number

of extension chords needed and draw the corresponding tree. [4]-

Define subgroup of a group. Z is a group of integers under addition,
H is the subset of Z consisting of all multiples of a positive
integer M; that is H = {...., -3m, —-2m, —m, 0, m, 2m, 3m...},

show that H is a subgroup of Z. [6]

Define commutative Ring and unity element in a Ring. Let Z

be a ring of integers :
(@) Is Z commutative ?
(ii) Does Z have a unity element ?

(iii) What are the units in Z ? [6]
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Define :

() Ring homomorphism

(i1) Ring isomorphism ° {41

Or

Define group. Show that < Z, +> is a group ? Where

Z={..-2,-1,0,1,2...]} set of all integer and binary operation
on Z is addition. i [6]

Define the following terms with examples :

(i) Ring

(zi) Field

(ii1) Infegral domain. [6]

Define abelian group. Show that <Zg, +> is abelian group. [4]
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S.E. (Information Technology) EXAMINATION, 2007
DIGITAL ELECTRONICS AND MICROPROCESSORS
(2003 COURSE)
Time : Three Hours Maximum Marks : 100

N.B. :— (1) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4 and
Q. No. 5 or Q. No. 6 from Section I and Q. No. 7 or
Q. No. 8, Q. No. 9 or Q. No. 10 and Q. No. 11 or
Q. No. 12 from Section II

(ii) Answers to the two Sections must be written in separate answer
books.

(izi) Neat diagrams must be drawn wherever necessary.
(iv) Figures to the right indicate full marks.

(v) Assume suitable data, if necessary.

SECTION I
1. (A) Convert the following Decimal numbers into its equivalent Binary,
Hexadecimal and Octal numbers : [6]
(@) 232
(iz) 75.58.

(B) Use 2’s Complement Arithmetic and perform the following

hexadecimal subtractions : [6]
(i) 35 H-20H
(11) 75 H - 82 H.

P.T.0.
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What is Gray Code ? What will be the gray code of binary numbers
1101 B, 0101 B and 1111 B ? [6]

Or

Convert the following Hexadecimal numbers into its equivalent

Binary, Decimal and Octal numbers : 1 [6]
(1) 3B H
(i) FE H

What do you mean by error correcting code ? Explain with suitable
example. [6]
What is the range of numbers that can be represented using

8-bit signed magnitude presentation ? [3]
What is Excess-3 code of binary numbers : - [3]
0011 B, 0111 B and 0101 B ?

What do you mean by Tri-state logic ? Explain with the help

of suitable circuit and truth table. Also explain the application

of this logic in microprocessor architecture. [8]

What do you mean by open collector output ? Explain with suitable

circuit diagram. What is the advantage of this output over totem

pole output ? [8]
Or

How will you connect the output of TTL circuit as an
input to CMOS circuit ? Explain your reason with suitable

diagram. (8]





[image: image12.png](B)

5. (A
(B)
6. (A
(B)
7. (A
(B)
[3162]-191

Compare TTL and CMOS logic families with typical characteristics

values. [8]

Consider Common Anode 7-segment display. What will be the

seven segment codes for all possible BCD numbers ? [8]

What is IC 74LS138 ? Explain with the help of truth table. Also

explain any one application of this IC. (8]
Or

Design 16 : 1 MUX using 4 : 1 MUX blocks. Explain your truth
table with respect to your design. [8]

Design the following function using: K _map : [8]
F (A B, C,D) ==m (0, 2, 5, 6, 8 10, 13, 15)
Use only NAND gates in your circuit.

SECTION II

How will you convert the basic SR-flip-flop (SR-FF) into : [8]

(@) JK-FF
(i) T-FF
(iii) D-FF

(tv) MS-JK-FF

Draw and explain 3-bit asynchronous Up-Counter. Also draw the
necessary timing diagram. What is the difference between

synchronous counters and asynchronous counters ? [10]

3 P.T.O.
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Or

Explain the internal diagram of IC 7490. Also explain its application

with the help of suitable timing diagram. [8]
Design 4-bit shift register with following facilities :
(@) Shift-left (if L1 = 0 and LO = 0)

(ii) Shift-right (f L1

0 and LO

1%
(zi1) Parallel-in if L1 = 1 and LO = 1)

Control signals ‘L1 L0’ will select one of the possible

operation. [10]
What is sampling theorem ? [4]

What do you mean by Sample and Hold Circuit ? Why is it necessary
in ADC ? (4]

Explain the difference between Weighted and R-2R techniques

of DAC. Also draw and explain 4-bit R-2R DAC. [8]
Or

Explain Successive Approximation technique of conversion of simple

3-bit ADC. [8]

With the help of neat diagram explain the basic Flash ADC

operation. [8]
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Explain the basic 8085-architecture. [8]

Draw and explain timing diagram of memory read operation of

processor 8085, [8]
Or
Draw and explain the internal architecture of PPI 8255. [8]

What is the difference between memory mapped /O and VO

mapped I/O ? (8]
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S.E (I.T.) EXAMINATION, 2007
FUNDAMENTALS OF DATA STRUCTURE
(2003 COURSE)

Time : Three Howurs Maximum Marks : 100

N.B. :— (i) Answer three questions from Section I and three questions

from Section II.

(i) Answers to the two Sections should be written in separate

answer-books.
(i) Neat diagrams must be drawn wherever necessary.
(tv) Figures to the right indicate full marks.

(v) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(vi) Assume suitable data, if necessary.
SECTION I

1. (a) Write a C routine to reverse the string without using library
functions and then concatenate these reversed strings. [8]

(b) What is inline function ? Give the suitable C code that used
inline function. (4]

(¢) What is the purpose of structure in ‘C’ ? Can we define the

structure into the structure ? Give suitable example. [4]

P.T.O.
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Or

In response to the input statement

Scanf(“%4d%*%d”,&year,&code,&count);
The following date is keyed in :

19883745
What values does the computer assign to the variables year,
code and count ? ; (4]
What do you understand by means of precedence of arithmetic
operators ? How does it work in C program ? Give suitable
example. [6]
What are enumeration variables ? How are‘they declared ?

What is the advantage of using them in program ? [6]

Explain the effect of the following statements : [10]

(1) int a, *b=&a;

(2) int p,*p;
(3) char *s;

(4) a = (float *) &x);

(5) double(* )();

Write suitable C program that creates different results after

passing a parameter by reference and by values. [8]
Or

Write a pseudo C routine using pointer to add two matrices

and return the resultant matrix to calling function. [6]

2





[image: image17.png]®)

5. (a)
b)
6. (a)

(®)

[3162]-192

Given the following declaration : v [12]
int x =10,y =10z |
int *pl = &x, *p2 = &jy;
What is the value of each of the following expressions ?
(1) CGpb++
(2) --(*p2)
(3) *pl+ (*p2)- -
(4) ++(*p2) - *pl
(5) *pl + *p2
(6) ---(*pl) + *p2
Write a pseudo C routine to sort the following number using
insertion sort. Show all the passes to sort the values in descending
order

56, 12, 84, 56, 28, 0, -13, 47, 94, 31, 12, -2. - [8]
What is an internal and external sort ? Explain the use of
these techniques to sort a file containing voluminous data. [8]

Or

Compare the selection and Insertion sort with respect to : [8]
(1) sort stability
(2) efficiency
(3) passes.
Compare the Fibonacci and binary search. How do you select
proper searching algorithm ? Give the suitable example. Discuss
one example where Fibonacci search will be more efficient than

binary search. [8]

3 P.T.0.
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SECTION 1II

What is abstract data type ? Explain abstract data type (ADT)
for an array. [6]
Why is it necessary to arrange the terms of a sparse matrix
in (Column x Row) sequence while transposing a sparse matrix ?
Write an algorithm to get a transpose of a sparse matrix
using fast transpose. [10]
Or
Explain the address calculation of the position of element in
arrays in row major and column major representation. [6]
Given are two one-dimensional arrays A and B which are in
ascending order. Write C program to merge them into a single
sorted array C that contains every item from arrays A and

B, in ascending order. [10]

Write pseudo C function to insert a node before and after
any node in doubly linked list and for deletion of specified
node. _ (10]
Write a C program to create a singly linked list and split
it at the middle. And make the second half as the first and
vice versa, display the final list. [8]
Or
Write pseudo C routine to revert a singly linked list without
creating new node and without swapping the data, assume that
list contains numbers. [6]
Initialize a one-dimensional array of size 50 with alphabetic
data. Sort the array without physically disturbing the data
in the array. [6]
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Write a function that removes all duplicates elements from

a linear singly linked list. : [6]

What is priority queue ? What is its use ? Give the functions
to add an element in priority queue. (8]

Write pseudo C code to remove an item from a circular

queue. [4]

Write a short note on doubly ended queue. [4]
Or

Implement stack using array to perform the following operation :

({) push

(i) pop

(ii1) display top
(iv) stack empty
(v) stack full. (8]
What do you understand by Multistack ? Give the C structure
representation of the same using the same representation

implement the push and pop operation. [8]
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:— (i) Answer three questions from Section I and three questions

(a)
(b)

(@)

(b)

from Section II.

(it) Answers to the two Sections should be written in separate

answer-books.

(iii) Neat diagrams must be drawn wherever necessary.
(fv) Figures to the right indicate full marks.

(v) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

SECTION 1
Explain the principles of Scientific Management. [8]
Explain the functions of Management. [8]
Or

Explain the following :

() Authority and Responsibility

(it) Unity of Command

(it7) Division of Labour

(iv) Espirit-De-Corps. [10]
Discuss the different stages involved in effective decision-making. [6]

PTG,
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Explain the different intellectual property rights in brief. [8]

Explain the following :

(i) E-commerce

(ii) E-Governance. (8]
Or

Define contract. What are the conditions for a valid contract ?

Explain. [8]

Explain the following :

(i) Human Wants

(ii) Wealth

(zii) Value and Price

(iv) Utility. (81

Discuss the role of Public Sector Undertakings in the deve-

lopment of Indian Economy. [10]

Discuss the role of cooperatives in the development of rural

economy in India. (8]

Or

Write short notes on the following :

(@)
(t1)

(ii1)

4. (a)
(b)

[3162]-193

Line and Staff Structure
Joint Stock Companies

Partnership Deed. [18]
SECTION II

Define Communication. Explain the process of Communication. [8]
Define recruitment. Explain the various types of recruitment
and the sources of recruitment. [10]

2
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Or
Discuss the process of ‘Manpower Planning in detail. Also explain
the need for the same. [10]

En‘umerate the assumptions of McGregor’s theory ‘X’ and

theory Y. [8]

Explain the contents of Profit and Loss Account. [8]

Differentiate between Shares and Debentures. [8]
Or

Explain the objectives and limitations of Budgeting. [8]

Define capitalization. State the causes and disadvantages of
overcapitalization. (8]
What is Break-even analysis ? What are the assumptions and
limitations to Break-even analysis ? [8]

Discuss the basis of credit rating for software companies. [8]

Or
Explain the importance of ‘Ratio Analysis’ in Financial
Analysis. [8]
Define depreciation. Explain any two methods of calculating
depreciation. [8]
3
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S.E. (I.T.) EXAMINATION, 2007

PROGRAMMING PARADIGM AND METHODOLOGY

(2003 COURSE)

Time : Three Hours Maximum Marks : 100

N.B. :(— (i)

(@)
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(iv)

()

(vi)

Answer three questions from Section I and three questions

from Section II.

Answers to the two Sections should be written in separate

answer-books.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

Assume suitable data, if necessary.

SECTION I

1. (a) Compare functional, imperative and object-oriented programming

paradigm with respect to the following issues : [8]

() Syntactic structure

(ii) Type system and semantics.

(b) Explain the machine level language, assembly level language

and high level languages with suitable example. In what cir-

cumstances does it still make sense to program in machine

level and assembly level languages ? [8]

PTO





[image: image24.png]2. (a)
)
3. (a)
®)
4. (a)
(b)

[3162]-194

Or
Explain the features of the following programming language
paradigms in brief :
(i) imperative
(ir) object-oriented
(ir) functional
(iv) logic
(v) concurrent. [10]
What do you understand by means of exception handling ?

Give suitable example of the same in any programming

paradigm. ‘ [6]

What are advantages of user defined enumeration and subrange

data types ? ‘ [6]

Define the following terms related to variables with suitable

example :

(Z) definition

(ii) declaration

(i77) initialization

(iv) scope. [10]
' Or

What are the advantages of binding things as early as possible ?

What is the advantage of delaying binding ? [6]

When dealiﬁg with very small and very large numbers, what

steps would you take to improve the accuracy of the calculations ?

(4]
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Explain the case statement, goto statement and sequencing

statement in programming. [6]

What are the general characteristics of subprograms ? What

is the recursion in the subprogram ? How activation record

"work in this case ? (8]

Distinguish between the following with suitable example :

() actual and formal arguments

(it) global and local variables

(zit) automatic and static variables

(iv) scope and visibility of variables. [10]
Or

What do you understand by coroutine ? How does it differ

with normal subroutine ? [4]

When would you use a parameter that is pointer ? When

you use a parameter that is reference ? Explain advantages

and disadvantages of each (give the suitable example of each). [8]

What are static and dynamic scope rules ? Show how the

results of the same subprogram generates the different results

in static and dynamic scope rule ? [6]
SECTION II

What is meant by constructor and destructor ? What are the
different types of constructors ? For what purpose will constructor

and destructor use in program ? [10]

3 P.T.O.
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Explain the distinction between private, protected and public

class members and same distinction for base class in C++.
[8]
Or

“Object orientation eliminates the need for nested subroutines.”
Justify your answer with suitable example. [6]
What is operator overloading in C++ ? Give suitable
example. [6]
Explain the connection between dynamic method binding and

polymorphism. [6]

Explain the differences between facts, rules and queries in

PROLOG. [6]

What is rendezvous ? How does it use in concurrent pro-

gramming ? [4]

What is a unification ? Why is it important in logic programming ?
[6]

Or

Briefly describe the process of resolution in logic programming.
[6]

How do we handle the following in LISP ?

(i) Equality testing and searching

(ii) Control flow and assignments. [6]

What is Streams ? How does it use in concurrent programming ?

[4]
4
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Explain the following with respect to C++ :
() primitive data types

(Zi) user defined data types

. (ii1) storage representation

(iv) standard input-output function. . [8]

How the subprogram handle in C and C++ ? Giv‘é the suitable

code, explain the parameter passing methods in both the cases. [8]
Or )

Compare functional and logic programming languages with réspect

to the following issues :

(i) syntactic structure

(i) semantics

(iii) data types. , (8]

Explain the different control structure used in LISP and PROLOG.

Give the suitable code of each language. [4]

Give at least fwo applications of C, C++, LISP and

PROLOG. | ' ' [4]
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