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1) All questions are compulsory.
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Q1) Attempt any eight of the following: [16]

a) Translate the following sentence into a logical expression?

“you can access the Internet from campus only if you are a Computer

science major or you are M.Tech student”.

b) Show that ((p→q)∧p)→q is a tautology.

c) A coin is flipped eight times. How many possible outcomes contain at

most three heads?

d) Show that among 100 people there are at least 9 who were born in the

same month.

e) Construct a circuit that produces the output (x+ y ). x .

f) State the Distributive laws in a Boolean algebra.

g) State true or false : “The binary operation of subtraction on Z is

commutative”. Justify your answer.

h) State true or false : “Every poset has a maximal element”. Justify your

answer.

i) Define a convex sublattice.

j) Draw the diagram of the lattice of factors of 20, under divisibility.
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Q2) a) Attempt any one of the following: [6]

i) Show that ))Q()P( xxx ∧∀ (  and )Q()P( xxxx ∀∧∀  are logically

equivalent.

ii) Prove that 2  is irrational by giving a proof by contradiction.

b) Attempt any two of the following: [10]

i) State the converse, contrapositive and inverse of the following

conditional statement :

“Today is Friday only if 2 + 3 = 5”.

ii) Using quantifiers and predicates reduce the following statement

in the simplified form which does not contain negation (¬) :

“ ))(0(00 <∈−→<−<∀>∃∈>¬∀ Lxfaxx δδ ”.

iii) Show that the hypothesis “It is not sunny this afternoon and it is

colder than yesterday”. “We will go swimming only if it is sunny.”

“If we do not go swimming, then we will take a canoe trip,” and

“ If we take a canoe trip, then we will be home by sunset” lead to

conclusion “We will be home by sunset”.

Q3) a) Attempt any one of the following : [6]

i) In any lattice L, Prove that

),()()()()()( accbbaaccbba ∨∧∨∧∨≤∧∨∧∨∧  for all a, b,

c ∈ L.

ii) Prove that homomorphic image of a relatively complemented

lattice is relatively complemented.

b) Attempt any two of the following: [10]

i) Prove that if two lattices L and M are modular then L ×  M is

modular.

ii) Use K-maps to minimize the sum-of-products expansions:

xyz+x zy +xy z + yx z+ zyx

iii) Let ),( ∗S  and ),( ∗′T  be monoids with identities e and e′

respectively. If f : S→T is an isomorphism then prove that f(e) = e′ .
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Q4) a) Attempt any one of the following: [6]

i) Explain the Quine-McCluskey method.

ii) Define direct product of two semigroups. Show that the direct

product of two semigroups is also a semigroup.

b) Attempt any two of the following : [10]

i) Show that in a Boolean algebra, the idempotent laws, x ∨  x = x

and x ∧  x = x hold for every element x.

ii) Show that (D24, 1), forms a Boolean algebra. Find its atoms.

iii) Let f : S→T be a homomorphism of the semigroup (S,*) onto

the semigroup ),( ∗′T . Let R be the relation on S defined by aRb if

and only if f(a) = f(b), for a and b in S. Then show that R is a

congruence relation.

 Q5) a) Attempt any one of the following [6]

i) Each user on a computer system has a password, which is six to

eight character long, where each character is an uppercase letter or

a digit. Each password must contain at least one digit. How many

possible passwords are there?

ii) Show that among any n+1 positive integers  not exceeding 2n

there must be an integer that divides one of the other integers.

b) Attempt any two of the following: [10]

i) How many solutions does

x1+x2+x3=11

have, where x1, x2 and x3 are non negative integers with x1≤ 3,

x
2≤4 and x

3≤ 6?

ii) Describe the quotient semigroup for S = Z with ordinary addition

and R defined by aRb if and only if a = b (mod 5).

iii) Show that union of two sublattices may not be a sublattice.
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Q1) Attempt any eight of the following: [16]
a) Define array.
b) Write the syntax of a function which is used to allocate memory.
c) Explain the use of continue statement.
d) Define macro.
e) What happens if we open existing file in write mode?
f) How constants are defined in a program?
g) Write the prototype of : fscanf(). Explain its use.
h) Write the output of

#include <stdio.h>
main()
{ int a = 10;
printf(“%d%d”, ++a, a++);
}

i) Write the output of
#include <stdio.h>
main()

{int cnt=1;
while(cnt!=20)

{printf(“%d”, cnt++);
if(cnt%5==0)

break;
}

}

j) Define recursion.
�����
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Q2) Attempt any two of the following: [16]
a) Write a program to accept a file name: print the contents of the file and

also print the count of lines in the file.

b) Write a program to accept 1-dimensional array elements. Print each

alternative number from the array.

c) Write a program to define a structure for a student (Roll-No, Name).

Accept ‘n’ records of student from the user and display all the records.

Q3) Attempt any four of the following: [16]
a) Explain any four data types in C.

b) Write the use of pointer. Give suitable example.

c) What is the difference between pass-by-value and pass-by-reference of

parameters to the function. Give suitable example.

d) Explain different looping structures in C. Explain any one in detail.

e) Write a note on union.

Q4) Attempt any eight of the following. [16]
a) Explain the syntax of if-else statement.

b) State true/false: ‘C is high level language’. Justify.

c) Define interpreter.

d) Explain the use of logical operators.

e) What is random access file?

f) List out different escape sequences.

g) Explain the use of switch statement.

h) Explain the function of concatenate two strings.

i) Write the different functions used to display output on the console.

j) What is the append mode to open a file.

Q5) Attempt any four of the following: [16]
a) Write a note on the scope of variable.

b) Explain any four standard library functions. With the use and syntax.
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c) Write a program to print the following pattern. Accept ‘n’ from the

user.

A

A B

A B C

A B C D

Here n = 4

d) State true/false : ‘C is strongly typed language’. Justify.

e) Write a program to add the digits of a number and print the result.

Ex : i/p : 1234 o/p : 1+2+3+4 = 10
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Q1) Attempt any eight of the following: [8 × 2 = 16]

a) Define complete graph and give an example of a complete graph.

b) Draw a simple z-regular graph on 5-vertices.

c) Show that there does not exist a simple graph with 8 - vertices and

29-edges.

d) Is the following graph bipartite? Justify.

e) Find the complement of the following graph.

f) Find all non isomorphic simple graphs on 3 - vertices.

g) Draw a binary tree of maximum height with n=15 vertices.

h) Define Planar Graph.

i) Define K-chromatic graph.

j) Draw any two spanning trees of the following graph.
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Q2) a) Attempt any one of the following: [6]

i) Prove that the number of vertices of odd degree in a graph is

always even.

ii) Prove that a connected graph G is an Euler graph if and only if it

can be decomposed into circuits.

b) Attempt any two of the following: [2 × 5 = 10]

i) The two graphs G1 and G2 are given below. Find G1∪G2 and

G
1∩G

2

ii) Show that K
5
 is not planar.

iii) The graph G is given below. Find the graph obtained if the vertices

a and b in G are fused.

Q3) a) Attempt any one of the following : [6]

i) Prove that a simple graph with n - vertices and k - components

can have atmost 
2

)1)(( +−− knkn
 edges.

ii) Prove that a graph G with n - vertices, n-1 edges, and no circuits

is connected.
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b) Attempt any two of the following: [2 × 5 = 10]
i) The two graphs G1 and G2 are given below. Are G1 and G2

isomorphic? Justify.

ii) Find the number of cycles in the following two graphs G
1
 and G

2

iii) Write down the incidence matrix for G, where G is

Q4) a) Attempt any one of the following: [6]
i) Prove that a tree with n - vertices has (n-1)-edges.

ii) Prove that a connected planar graph with n - vertices and

e - edges has e - n + z regions.

b) Attempt any two of the following : [2 × 5 = 10]
i) Write a short note on the Chinese Postman Problem.

ii) Using Ford and Fulkerson algorithm determine the maximal flow

in the network given below. The numbers assigned to the edges

give their capacities.
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iii) Find the vertex connectivity and edge connectivity of the

following graph G.

Q5) a) Attempt any one of the following: [6]

i) Prove that if in a graph G there is one and only one path between

every pair of vertices, then G is a tree.

ii) Prove that every tree has either one or two centers.

b) Attempt any two of the following: [2 × 5 = 10]

i) Find a minimal spanning tree in the following graph using

Kruskal’s algorithm.

ii) Give an example of a graph which is arbitrarily traceable from

each vertex. Also give an example of a graph which is not

arbitrarily traceable from any of its vertex.

iii) Find the smallest integer n such that K
n
 has atleast 600 edges.
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Q1) Attempt any eight of the following: [8 × 2 = 16]
a) What is DEQUEUE? State the two types of DEQUEUE.

b) Define the term : ADT

c) Discuss the node structure of doubly linked list.

d) Write in short about multidimensional array.

e) Define : infix and postfix expression.

f) Consider following set of elements:  11, 12, 5, 6, 9, 15, 20. Construct

the binary search tree. Assume the root is 11.

g) Define graph and isolated vertex.

h) What is priority queue? State the two types of priority queue.

i) Match the following:

Side A Side B

1) Bubble sort a) O(log n)

2) Merge sort b) O(n2)

3) Linear search c) O(n log n)

4) Binary search d) O(n)

j) What is the advantage of circular linked list over singly linked list?

������
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Q2) Attempt any two of the following: [2 × 8 = 16]
a) Write a ‘C’ program to create two sorted linked list. Also write a function

to merge these two list in sorted order.

b) Write a ‘C’ program to implement binary search (recursive) on sorted

array.

c) Write a ‘C’ program to implement queue (use static method of

implementation).

Q3) Attempt any four of the following: [4 × 4 = 16]
a) Write a note on FCFS CPU scheduling algorithm.

b) Discuss inorder and preorder traversal techniques.

c) Explain linear and non-linear data structures with suitable example.

d) Write a function to delete in between node from the singly linked list.

e) Explain the different techniques of declaring an array.

Q4) Attempt any four of the following: [4 × 4 = 16]
a) Discuss the various cases to delete a node from Binary Search Tree.

b) How stack is used to evaluate postfix expression? Give example.

c) Sort the following data using insertion sort method :- 21, 3, 5, 12, 11,

17, 26

d) State the drawbacks of linear queue. What is solution to overcome

such drawbacks?

e) Write a algorithm for implementation of DFS.

Q5) Attempt any four of the following: [4 × 4 = 16]
a) Write a function to create and display doubly linked list.

b) Explain the push and pop operations of stack using linked list.

c) Define the following:

i) Siblings

ii) Leaf node

iii) Ancestor node

iv) Degree of a node

d) Discuss the efficiency of bubble sort algorithm.

e) Explain the linked representation of binary tree.
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SECTION - I

Q1) Attempt any eight of the following: [16]

a) Define a ill-conditioned system.

b) Evaluate the Jacobian matrix J(x,y,z) for the functions.

f
1
(x,y,z) =  x3-y3+y-z4+z2

f
2
(x,y,z) = xy+yz+xz

f
3
(x,y,z) = 

xz

y

c) What is the condition under which the Jacobian method has a unique

solution?

d) State the Runge-kutta formula of oreder N = 2 to solve an initial value

problem

e) Explain the concept of adaptive quadrature.

f) Does g(x) = cosx has a unique fixed point in [0, 1]? Justify your answer.

g) If x = 3.141592 and  
∧
x  = 3.14, which is an approximation to x. What

�����



���	
���� �

is the relative error in the approximation?

h) Let {x
n
} and {y

n
} be two sequences Let x

n
 = 3

2 1

n

n −
, 1≥n

What is the sequence {y
n
} such that xn + O(y

n
)?

i) If μ  and δ  are difference operators show that 
4

1
2

2 δμ +=

j) Solve the differential equation to find the general solution

)( Ayk
dx

dy −−=

Q2) a) Attempt any one of the following: [6]

i) Assume that g∈C[a, b], g′  is defined over (a, b) and a positive

constant K exists with 1)(’ <≤ Kxg , ),( bax∈∀

Then show that g has unique fixed point P in [a, b].

ii) Assume that f ∈C [a, b] and that there exists a number r∈[a, b]
such that f(r) = 0. If f(a) and f(b) have opposite sings, and

∞
=0}{ nnc represents the sequence of midpoints generated by the

bisection process then 12 +

−≤−
nn

ab
cr  for n = 0,1,....

Prove that the sequence ∞
=0}{ nnc  converges tot he zero, x = r; that is

rCnn
=

∞→
lim

b) Attempt any two of the following: [10]

i) Use Newton Raphson’s method to find the real root of equation

3x = cosx + 1 using initial approximation x
o
 = 0.6 upto first two

iterations.

ii) Use Regular falsi method to determine the root of the equation

cosx-xex = 0 in[0, 1] upto first 3-iterations.
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iii) Suppose that the bisection method is used to evaluate the zero of

f(x) in the interval [2, 7]. How many iterations are required to

guarantee the approximation of C
N
 has an accuracy of 5×10-9?

Q3) a) Attempt any one of the following: [6]

i) Assume that f ∈C2[a, b] xo, x1 are nodes in [a, b] and L1(x) is
the Lagrangian polynomial approximation to f(x) on [a, b] then

show that the error term is : 
( )( )

)(.
!2

)( )2(10
1 Cf

xxxx
xE

−−=

ii) State and prove composite trapezoidal rule.

b) Attempt any two of the following: [10]

i) Find the divided difference interpolating polynomial of degree 3

or less which passes through the points

x 0 2  3  4

y 2 6 20 50

ii) If Δ represents the difference operator then show that

nx

n

xxxnx

n u)(....u
)n(n

nuuu −−−− −++−+−= 1
2

1
21

iii) Evaluate ∫ +

3

0 1 x

dx
 with 7 simple points by using simpson’s 

th

8

3

rule. Also calculate value of ln2 using the above approximation.

Q4) a) Assume that f [6]

i) How process responds if it is received “death of child” signal?

ii) Write a note on expansion swap.

b) Attempt any two of the following: [10]

i) Write a note on context layers of a sleeping process.

ii) Write a note on shell

iii) Explain the various options of rpm command.

Q5) a) Attempt any one of the following: [6]
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Q1) Attempt any eight of the following: [16]
a) Define system.

b) What is a software process?

c) What are critical systems?

d) List two advantages of incremental approach to software development.

e) Define i) object and ii) Class

f) Define ‘Thin client’ and ‘Fat client’.

g) Give any two advantages of using a distributed approach to system

development.

h) What is the difference between verification and validation?

i) Define : Test-case.

j) Define : Prototyping.

Q2) Attempt any four of the following: [16]
a) What is feasibility study? Explain different types of feasibility study.

b) Explain the stages involved in static analysis of V & V process.

c) Explain socio-technical systems.

d) Explain the Behavioral model.

e) Explain briefly the four main phases of requirement engineering

process.

�����
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Q3) Attempt any four of the following: [16]
a) Explain system reliability.

b) Write a note on the tools that are included in Rapid Application

Development (RAD) environment.

c) Explain waterfall model.

d) Explain the User Interface(UI) design process.

e) Explain the stages of object oriented design.

Q4) Attempt any two of the following. [16]
a) Draw a use-case and a state transition diagram for the control of a

telephone answering machine. An incoming call is detected on the

first ring and the machine answers the call with a pre-recorded

announcement. When the announcement is complete, the caller’s

message is recorded. When the caller hangs up, the machine too hangs

up and shuts off.

b) Consider a system for processing results of the students. The student

fills in the examination form giving details about subject and centre

etc., which is an input to the system. Student pay examination fees and

is given a fee receipt and the admit card. Examination is conducted at

various centres. Centres provide the absentee report. The evaluation

department provides marks of the students in each subject. The

marksheet and the merit list are the outputs of the system. Draw:

i) Context level diagram.

ii) Data flow diagram(1st level DFD).

c) Explain in detail the “clean room software development”.

Q5) Attempt any four of the following: [16]
a) Explain the attributes of a good software.

b) Write a note on various ‘fact finding techniques”.

c) Write a note on system testing.

d) What is the goal of test case design process? Give the various approaches

taken for test case designing.

e) Explain functional and non-functional requirements in software

requirements.
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Q1) Attempt any eight of the following : [16]
a) Define : i) Class ii) Object

b) What is the difference between ‘throw’ and ‘throws’ in exception

handling?

c) What is polymorphism and how is it achieved in Java?

d) What are wrapper classes and why do we need them?

e) What is Java Virtual Machine(JVM)?

f) What is the difference between a scrollbar and a serollpane?

g) What is the difference between’>>’ and ‘>>>’ operators?

h) What is serialization? How is it achieved?

i) How do applets differ from application program?

j) When do we declare a class and a method as ‘final’?

Q2) Attempt any four of the following: [16]
a) Differentiate between interfaces and the abstract classes.

b) What is inheritance? Explain different types of inheritance in Java.

c) Write a note on character and Byte stream.

d) Explain any four features of Java.

e) Explain types of database drivers in Java. Discuss advantages and

disadvantages of each.
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Q3) Attempt any two of the following: [16]
a) Write a program to accept files as command line arguments. Display

the name and size of all the files with extension as.html from c:\Java>

directory. Appropriate error messages should be printed.

b) Write a JDBC program which will perform the following operations

on

Employee (eno, name, salary) database

i) Insert ii) Update

iii) Delete iv) Display.

Create a GUI for performing the above operations.

c) Write a Java program to implement following options on linked list

using collections.

1) Intersection

2) Concatenation

3) Display

(Hint : Two lists are needed for the operations)

Q4) Attempt any two of the following: [16]
a) Create an abstract class shape. Derive three classes sphere, cone and

cylinder from it. Calculate area and volume of all (use method

overriding)

b) Create a GUI application in which the font of the text in the label, is

changed as per the selected font name in a combo box.

c) What is an event? Explain the Delegation Event model in detail.

Q5) Attempt any four of the following: [16]
a) Discuss the various levels of access protection available for packages

in Java.

b) Explain checked and unchecked exceptions in Java.

c) Write note on garbage collection in Java.

d) Write note on :

i) Flowlayout ii) Borderlayout

e) Write a note on Java API packages.
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Q1) Attempt any eight of the following: [16]

a) Give suffix & prefix of string X = abcd.

b) Define useful symbol.

c) Give any four identities of regular expression

d) What is a two-way tape turing machine?

e) Define the term symbol and language.

f) Construct left most derivation for “ababa”

for a = { S→  AS/a. A→SA/b}.

g) What is the difference between recursive language & recursively

enumerable language?

h) “Every PDA accepts only CFL’s”. Justify.

i) Construct DFA for (0+1)* 1.

j) Write regular expression for a language over {0, 1} starting with 1 &

third digit from right end is 1.
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Q2) a) Attempt any one of the following [6]

i) Define Mealy Machine. Design Mealy Machine for 2’s complement

of a binary number. Convert it to moore machine

ii) Convert following NFA to DFA

b) Attempt any two of the following [10]

i) Construct DFA for language L = L
1
�L

2
 over {a, b} where

L
1
 = All string starting with b

L
2
 = All strings not having “ba” as a substring.

ii) Show that L = {ap/p is prime} is not regular.

iii) Construct FA for following regular expression

ab (a+b)* + ba (a+b)*

Q3) a) Attempt any one of the following [6]

i) Show that context free languages are not closed under

complementation. i.e. complement of CFL may or may not be

context free.

ii) Construct regular grammar for a language over {a, b, c} starting

with a and having odd number of b’s

b) Attempt any two of the following: [10]

i) Minimize following FA.
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ii) Show that L = {aibici/i≥ 1} is not CFL

iii) Construct CFG for the language

L = { WCWR / W∈ (a+b)*}

if w = ab, WR = ba.

Q4) a) Attempt any one of the following. [6]

i) Define useless symbol. Construct CFG. with out useless symbol

for

{S→ACH/BB, A→ aA/aF, B→CFH/b, C→ aC/DH, D→ aD/

BD/Ca, F→bB/b, H→dH/d}

ii) Remove ∈-productions from following grammar & convert it to

CNF

{S→ABA, A→ aA/∈, B→bB/∈}

b) Attempt any two of the following [10]

i) Construct PDA for language

L = {0mln2k/m,n,k≥1, m = n+k}

ii) Convert CFG G = { S→AB, A→SB/a, B→AB/b} to GNF

iii) Construct Turing Machine for L = {anbn/n≥ 1}

 Q5) a) Attempt any one of the following: [6]

i) Construct turing Machine for language

L = { anbnan/n≥ 1}
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ii) Construct CFG equivalent of PDA M=({q
1
, q

2
}, {0, 1}, {R, B},

, q, R, φ )

Where

(q
1
, 0, R) = (q

1
,BR)

(q
1
, 0, B) = (q

1
, BB)

(q1, 1, B) = (q2, ∈)

(q
2
, ∈, B) = (q

2
,∈)

(q
2
, ∈, R) = (q

2
,∈)

b) Attempt any two of the following. [10]

i) Explain chomsky Hierarchy.

ii) Construct PDA for CFG

S→OBB, B→OS/1S/O,

Test whether 010000 is in N(A).

iii) Construct PDA to accept all strings having equal no. of a’s & b’s.
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SECTION - I

Q1) Attempt any eight of the following: [8 × 2 = 16]
a) What is the purpose of presentation layer?

b) Explain the concept of DC component.

c) Discuss the main functions of network layer.

d) Explain the concept of protocol stack used in TCP/IP protocol.

e) What is piggy backing? Give the drawbacks of piggybacking

techniques.

f) Show the NRZ-I and NRZ-Lencoding for the bit pattern 11000101.

g) Write a note on remote bridges.

h) Comment : TCP is a reliable protocol.

i) Explain the basic model of FTP.

j) Give the classes of following IP addresses

128.16.2.8

192.168.2.8

Q2) a) Attempt any one of the following: [1 × 6 = 6]
i) Write a note on static versus dynamic routing table.

ii) Explain one-bit sliding window protocol.
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b) Attempt any two of the following: [2 × 5 = 10]
i) Write a note on FDMA.

ii) Explain the sender and receiver side of stop-and wait protocol.

iii) Write a note on CSMA/CD. Also draw its conceptual model.

Q3) a) Attempt any one of the following: [1 × 6 = 6]
i) Write a note on fiber optic cable.

ii) Explain BSS and ESS.

b) Attempt any two of the following: [2 × 5 = 10]
i) Write a note on PCM

ii) Differentiate between ISO-OSI and TCP/IP reference model.

iii) Explain with suitable example different types of errors.

Q4) a) Attempt any one of the following: [1 × 6 = 6]
i) Explain the communication over control and data connection in

FTP.

ii) Write a note on dynamic address configuration.

b) Attempt any two of the following [2 × 5 = 10]
i) Write a note on character count framing method of DLL. Also

give its drawback.

ii) Discuss about transport service primitives

iii) Write a note on gigabit ethernet.

Q5) a) Attempt any one of the following: [1 × 6 = 6]
i) Explain with suitable example RZ encoding technique

ii) Write a note on remote login used in TELNET.

b) Attempt any two of the following [2 × 5 = 10]
i) Write a note on dynamic channel allocation in LANS and MANS.

ii) Explain routing table for classful addressing.

iii) Explain remote procedure call.
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Q1) Attempt any eight of the following: [8 × 2 = 16]

a) What is server root and document root?

b) What does it mean for a tag or attribute of HTML to be deprecated?

Which level of XHTML 1.0 allows the inclusion of HTML 4.0’s

deprecated tags and attributes?

c) What is use of primitive data types? List primitive types of Javascript.

d) What is XML namespace? What is its format?

e) Give any four relational operators used for strings in perl with their

meaning.

f) How queue can be implemented in an array in perl?

g) What is CGI? In which format CGI program can produce results.

h) “PHP is dynamically typed”. Justify whether True of False

i) What is purpose of init() and destroy() methods of Http servlet class?

j) Give any two advantages of servlets over CGI programs.

Q2) Solve any four of the following. [4 × 4 = 16]

a) Explain two different ways of creating array in PHP with suitable

examples.

b) Explain concept of query string.

c) What are actual and formal parameters? Explain with suitable example

how Javascript uses the pass-by-valve parameter passing method.

�����
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d) Explain basic five table tags with suitable example.

e) List various features of perl that make it ideal for CGI programming.

Q3) Attempt any four of the following: [4 × 4 = 16]

a) Write short note on MIME.

b) Explain XSLT processing with suitable diagram.

c) Differentiate between Java and Javascript.

d) Write a perl program for accepting a filename as command line

argument and convert the contents of the file in uppercase.

e) Explain following PHP functions with suitable example

i) Strpos-

ii) Chop-

iii) Strtolower-

iv) substr-

Q4) Attempt any four of the following. [4 × 4 = 16]

a) Write short note on document object model (DOM)

b) What is XML schema? What are its advantages over DTD.

c) What is cookie? How the CGI. pm module support cookies in perl?

d) Write a simple servlet to illustrate a GET request.

e) Explain any four character entities from HTML

Q5) Attempt any four of the following: [4 × 4 = 16]

a) Explain request phase of HTTP protocol.

b) Explain different popup boxes supported by Javascript with suitable

examples.

c) Create XML document for storing employee details as Id, Name, address

(city, pin), dept.

d) Explain concept of references in perl with suitable example

e) Explain concept of ordered and unordered lists with suitable example.
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Q1) Attempt any eight of the following: [16]
a) Show that 5n2+n is O(n2).

b) Define back edge and tree edge.

c) Define : transitive closure of a graph.

d) Justify whether the following array can be sorted using counting sort

in linear time.

A = {1, 8, 44, 2, 5}

e) Explain the process of relaxing an edge.

f) Explain : Time complexity

g) Define ‘θ‘ notation.

h) Give an example of a problem which is NP hard.

i) Justify : (23, 17, 14, 6, 10, 7, 12) is a heap.

j) What is longest common subsequence problem?

Q2) Attempt any two of the following: [24]
a) Explain quick sort algorithm and discuss its time complexity in best,

average and worst case.

b) Explain activity selection problem and give a greedy algorithm for the

same.

c) Give Floyd-Warshall algorithm and state its time complexity.
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Q3) Attempt any two of the following. [24]
a) Explain Bellman Ford algorithm for solving single source shortest

path problem.

b) Prove that vertex cover problem is NP complete.

c) What is dynamic programming? Discuss in detail optimal polygon

triangularization.

Q4) Attempt any two of the following. [16]
a) Illustrate prim’s and kruskal’s algorithms on following graph.

b) Explain Huffman code. Find optimal Huffman code for the following

set of frequencies.

A : 0.08, B : 0.10, C : 0.12, D : 0.15, E : 0.20, F : 0.35.

c) Obtain the reduced cost matrix for the travelling salesman problem

given by cost matrix

⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

∞
∞

∞
∞

∞

5596

551011

8448

4378

691011
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Q1) Attempt any eight of the following: [8 × 2 = 16]
a) Discuss file system layout.

b) Explain the two parts of buffer.

c) State the role of process table and u area of kernel.

d) How kernel handles the signal?

e) Write in short about the concept of map.

f) Explain with syntax ioctl() system call.

g) State and explain the syntax of ptrace() system call.

h) Explain the two options of chkconfig command.

i) What is the use of real user ID and effective user ID?

j) Explain any two logical sections of a process on the UNIX system.

Q2) a) Attempt any one of the following: [1 × 6 = 6]
i) Explain the sequence of operations for fork performed by kernel.

ii) Write a note on various components of register context.

b) Attempt any two of the following: [2 × 5 = 10]
i) Explain the state diagram for page aging.

ii) Which are the important fields of u-area?

iii) State the five scenarios to allocate a buffer for a disk block.
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Q3) a) Attempt any one of the following: [1 × 6 = 6]
i) Explain the possible cases, considered by kernel while freeing

the resources.

ii) Write a note on functions of a line discipline.

b) Attempt any two of the following: [2 × 5 = 10]
i) What is the use of kill system call? Also explain the correspondance

between value of pid and sets of processes.

ii) How to handle terminal interrupts? Explain with suitable diagram.

iii) What do you mean by service? Explain start, stop and restart

service commands.

Q4) a) Attempt any one of the following:           [1 × 6 = 6]
i) How process responds if it is received “death of child” signal?

ii) Write a note on expansion swap.

b) Attempt any two of the following: [2 × 5 = 10]
i) Write a note on context layers of a sleeping process.

ii) Write a note on shell

iii) Explain the various options of rpm command.

 Q5) a) Attempt any one of the following: [1 × 6 = 6]
i) Explain the relationship between inode table and region table for

shared text.

ii) Write a note on socket model.

b) Attempt any two of the following: [2 × 5 = 10]
i) Write a note on duplicating a region.

ii) How process space is mapped on to the swap device?

iii) Explain the structure of buffer header.
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