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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 2

[4139] - 11
M.Sc. (Sem. - I)

COMPUTER SCIENCE
Principles of Programming Languages

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) All questions carry equal marks.
4) Assume suitable data, if necessary.
5) All questions are compulsory.

Q1) Attempt all : [8 × 2 = 16]

a) What is P-code? What is JIT compiler?

b) Define binding’s life time & object’s life time.

c) Write any two applications of prolog.

d) When to use let* instead of let in LISP.

e) What is multiway assignment operator? List one language which uses

it.

f) What is garbage? Why is it a problem?

g) What is ‘this’ in OOPLs?

h) What is mutual exclusion? What is a critical section?

Q2) Attempt any four : [4 × 4 = 16]

a) Do you think coercion is a good idea? Why or why not?

b) Give two concrete examples in C where a variable is live but not in

scope.

c) Explain binding rules and scope rules.

d) What is short-circuit evaluation? Why is it useful?

e) Give an example in which a midtest loop results in more elegant code

than does a pretest or post-test loop.
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Q3) Attempt any four : [4 × 4 = 16]
a) What does it mean for a language to be strongly typed? Statically

typed? What prevents C from being strongly typed?

b) Discuss structural & name equivalence in detail.

c) Explain “holes” in records. Why do they arise? What problems do

they cause?

d) What is a conformant array? What is a dope vector?

e) Describe static chain & displays in detail.

Q4) Attempt any four : [4 × 4 = 16]
a) Why are there so many programming languages.

b) Explain run-time polymorphism with suitable example

c) Explain nonrepeated multiple inheritance with the help of suitable

diagram.

d) Explain various parameter passing techniques in detail.

e) What is a monitor? How do monitor variables differ from those of

semaphores?

Q5) Attempt any four : [4 × 4 = 16]
a) Give 4 differences between C & Prolog.

b) Write a prolog program which uses recursion to print a string in reverse.

c) Consider the following sentences :

“John likes all kinds of food. Chicken is food. Apples are food.

Anything any one eats and is still alive then whatever he ate was food.

Bill eats peanuts & is still alive. Sue eats everything Bill eats.

Write a prolog program to prove that John likes peanuts & to answer

the question “What food does Sue eat”?

d) Define a recursive LISP function to return summation of all elements

of L takes as argument.

e) Define a recursive LISP function to return power xy, where x & y are

passed as argument.
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 2

[4139] - 12

M.Sc. (Sem. - I)

COMPUTER SCIENCE

 Object Oriented Software Engineering

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

4) All questions are compulsory.

Q1) Attempt the following : [8 × 2 = 16]

a) What is grouping things?

b) Explain two ways to apply UML.

c) What are the differences between classes and use cases?

d) What are the advantages of link attributes?

e) How subsystem can be organized?

f) What is an iterative development?

g) Acceptance test is done by customer site - comment.

h) What is the effect of a qualifier?

Q2) Attempt any four of the following : [4 × 4 = 16]

a) Explain forward and Reverse Engineering with suitable example.

b) Discuss the components of Activity diagram.

c) What is multiplicit? Explain with suitable example.

d) Explain the phases in iterative object oriented development.

e) What are the different types of relationship supported in UML?

����

������



��������	 	

Q3) Attempt any four of the following : [4 × 8 = 32]

a) Prepare object diagram showing atleast 7 relationships among the

following object classes. Show multiplicity and add atleast one attribute

to each object class. file system, file directory, ASCII file, disk, drive,

track, sector, executable file.

b) Draw a class diagram for “Mobile Company”. They have different

distributors at different areas. Different facilities are provided such as

incoming free call, sending emails, mobile to mobile free call if same

companies mobile, songs. etc. clearly specify the assumptions made.

c) Draw use case diagram for chatt window.

d) Draw sequence diagram and state diagram for a Telephone line.

e) Draw a component and deployment diagram for E-purchasing. Which

is distributed over the network Where the users can purchase different

items. Specify the functionalities supported by each component.

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

a) Explain object oriented testing strategy.

b) Discuss the generic components of the object oriented Design model.

c) Explain how a usecase model helps in analysis phase from inception

to Elaboration.

d) Draw a collaboration diagram for “Result System”.

e) Draw state diagram for tea / coffee making machine.
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 4

[4139] - 13

M.Sc. (Sem. - I)

COMPUTER SCIENCE

 Distributed Database Concepts

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

Q1) Answer the following in short : [8 × 2 = 16]

a) Distribution of data increases availability comment.

b) What are the three dimensions based on which we get various

architectural alternatives in DDBMS.

c) What is hybrid fragmentation?

d) What information is required to be collected to make the decision

regarding allocation of fragments?

e) Define :

i) Linear tree.

ii) Bushy tree

f) What are the desirable properties of time-stamp? Explain each one in

brief.

g) What are the types of failures which may occur in distributed

environment?

h) Define :

i) Dirty read.

ii) Cursor stability.
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Q2) Attempt any four : [4 × 5 = 20]

a) What are different problem areas which are required to be handled by

DDBMS? Explain any one in detail.

b) Why data fragmentation is required?

c) Write note on : Join ordering in distributed environment.

d) What is query optimization? Explain the components of query

optimization.

e) Give the classification of transaction based on the order of read and

write operation in it.

Q3) Attempt any four : [4 × 6 = 24]
a) For the following queries find out why an optimizer will not be able to

find out an optimum query evaluation plan. Rewrite the query so that

the optimum evaluation plan can be found out

i) Select distinct *

from student

where class = “B.Sc.”

and age > 20

ii) Select S-name

from student

where class = “B.Sc.”

or age > 20

iii) Select S-name

from student, marks

where student. r-no = mark. rno

and student. age > 20

b) Consider the following query

Select student. name

from student, teacher, S - t

where student. r-no = S-t. rno

and teacher. t-no = S-t. tno

and student. age > 18

and S-t. subject = “Comp. Sci”

Apply Ingres algorithm to this query and optimize its execution.
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c) Consider the following DWFG

Detect the deadlock if any using distributed deadlock detection
algorithm.

d) Consider the following database
EMP (eno, ename, age, salary, duo)
DEPT (dno, dname, budget)
The queries which are executed frequently are as follows.
At site S

1
, the frequently executed query tries to access the information

of departments having budget > 2,00,000 Also, it accesses the
employees belonging to the same departments.
At site S

2
 the frequently executed query tries to access departments

having budget < = 2,00,000 & employees of those departments.
Perform the horizontal fragmentation of DEPT based on the predicates
of frequently executed queries. Also, perform derived fragmentation of
EMP.

e) The time stamps of data item a are as follows
RTS(a) = 25 WTS(a) = 22
If the following sequence of requests is issued by transaction manager,
what will be the behaviour of Basic Time Stamp Ordering algorithm.
< R(a), 25 >, < W(a), 24 >, < W(a),25 >,
< W(a), 27 >, < R(a), 26 >, < W(a), 23 >
where the request is of the form < operation, time stamp of transaction

trying to perform operation >.
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Q4) Attempt any four : [4 × 5 = 20]

a) Explain primary copy 2PL protocol and state its advantages and

disadvantages.

b) Explain how abort, commit and recover commands are handled in

No-fix / Flush algorithm.

c) Explain voting based protocol to handle network partitioning.

d) What are the correctness rules of fragmentation? Explain each one in

detail.

e) Explain various isolation levels of transaction.
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 3

[4139] - 14
M.Sc. (Sem. - I)

COMPUTER SCIENCE
 Design and Analysis of Algorithms

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) All questions are compulsory.

Q1) Attempt all of the following : [2 × 8 = 16]

a) Asympotic notation Ω is transitive. Justify.

b) Define P and NP class problem.

c) Give recurrence relation in general for computing complexity of divide

and conquer algorithm.

d) Define articulation point and bridge edge.

e) What are implict and explict constraints for 8 queen’s problem?

f) Define Live node and Dead node.

g) What is flow network?

h) Partial solutions obtained during Kruskal’s algorithm are also trees

Justify.

Q2) Attempt any four of the following : [4 × 5 = 20]
a) What do you mean by time and space complexity? Among quick sort,

Insertion sort and Heap sort which algorithm is best to sort data and

why?

b) What is divide and conquer strategy? Write an algorithm to find nX
using divide and conquer method.

c) What is optimal merge pattern problem? Find optimal merge pattern

for 10 files whose length are 28, 32, 12, 5, 84, 53, 91, 35, 3, 11.
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d) Consider the knapsack instance n = 4, m = 19

(W
1
, W

2
, W

3
, W

4
) = (10, 15, 6, 9)

(P
1
, P

2
, P

3
, P

4
) = (2, 5, 8, 1)

Find optimal solution of 0/1 knapsack problem using merge and purge
method.

e) What is topological sort? Show the ordering of vertices produced by
topological sort on the following diagraph. [start at vertex 1]

Q3) Attempt any four of the following : [4 × 5 = 20]

a) Show that recurrence relation

T(n) = mT(n/2) + an2 is satisfied by T(n) = O (nlog m)

b) What is Knapsack problem? Justify that “All optimal solutions will fill

the Knapsack exactly”.

c) Explain the functions that characterize a nondeterministic algorithm.

d) Give the bounding function for backtracking solution to sum of subset

problem

Let W = {5, 7, 10, 12, 15, 17} M = 22

Draw state space tree using fixed tuple size and find all subsets that

sum to 22.

e) Define four types of edges in terms of Depth first spanning tree. Illustrate

all four types of edge in following graph : [start from vertex S]
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Q4) Attempt any four of the following : [4 × 6 = 24]

a) Consider the travelling salesman problem instance defined by the

following cost matrix. Obtain the reduced cost matrix. Which node

will be next selected in LCBB method.

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

∞
∞

∞
∞

18619

253

41615

103020

b) Apply Prim’s and Kruskal algorithm to obtain minimum spanning

tree for the following graph.

c) What is Hamiltonian cycle? Write an algorithm to find Hamiltonian

cycle in a graph.

d) What is principle of optimality? How dynamic programming can be

used to solve problems that exhibit optimal structure?

e) What is all pairs shortest path problem? Write an algorithm to find all

pairs shortest path in a graph.

f) Explain string editing problem. Give recurrence relation for value of

optimal solution using dynamic programming for strings

X = (b, b, a, b, a)

Y = (a, b, a, a)

Give matrix of values computed in bottom up manner.
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[4139] - 21
M.Sc. - I (Sem. - II)

COMPUTER SCIENCE
Advanced Networking Concepts

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

Q1) Attempt all of the following : [8 × 2 = 16]

a) Define the role of speaker node in path vector routing.

b) List the applications of TFTP.

c) Discuss the problems of X.25 WAN.

d) How time stamp option is used to record the time of datagram

processing by a router.

e) Define remote procedure call.

f) Define out of band signaling.

g) How error control is accomplished in BOOT P?

h) IP is best effort delivery protocol. Justify.

Q2) Attempt any four of the following : [4 × 4 = 16]

a) Explain how caching speeds up the operation of DNS? Which
technique is used by server to avoid sending outdated mapping.

b) Discuss the architecture & need of frame relay network.

c) Explain the use of priority & flow label fields of IPv6.

d) Discuss various options used by DHCP.

e) Explain the control characters used for option negotiation in TELNET.
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Q3) Attempt any four of the following : [4 × 4 = 16]

a) Discuss the symmetric & asymmetric connection release of transport

layer.

b) Why do we need an RRQ or WRQ message in TFTP but not in FTP.

c) Explain the significance of link state update packet. Why it is called

the heart of OSPF operation.

d) Can the calculated sending time, receiving time or round trip time

have a negative value? Why or why not? Give example.

e) Explain RIP protocol in detail.

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

a) Show the message transfer phase from aaa@xxx.com to bbb@yyy.com.

The message is “Good morning”.

b) Explain Tomlinson’s solution for transport connection establishment.

c) Discuss the socket primitives used for TCP.

d) Explain all headers used in HTTP.

e) Discuss the all scenarios for connection release in transport layer.

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

a) Discuss the “Tracking the callee” procedure used in SIP.

b) Explain any two approaches used in streaming stored audio/video.

c) Explain SNMP message in detail.

d) Explain with eg. the dynamic buffer allocation of transport layer.

e) Explain the socket interface for connection oriented concurrent server.
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[4139] - 22
M.Sc. (Sem. - II)

COMPUTER SCIENCE
Unix Internals
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) All questions carry equal marks.
4) Assume suitable data, if necessary.
5) All questions are compulsory.

Q1) Attempt all of the following : [8 × 2 = 16]
a) What is tie-breaker rule for processes with equal priority?
b) State the function of line disciple.
c) mknod (“fifo”, 010777,0);

Explain significance of each digit in the parameter ‘010777.
d) “Lseek can be used with pipes” comment.
e) How and when the remembered inode is updated?
f) What is the use of memory management register triple.
g) State the conditions for generation of signals.
h) Why are the timers used to calculate scheduling priority in process

table and not in u-area?

Q2) State whether following statements are true or false. Justify your answer
(any four) : [4 × 4 = 16]
a) A debugger process can not trace several child process simultaneously.
b) Fork system call physically duplicates all regions of process.
c) During create system call, the kernel writes the directory with new

name to disk before it writes newly allocated inode to disk.

d) Inode of a special file is not locked while the kernel executes the driver.

e) Written data is contiguous in the pipe if other processes write their data

to the pipe before the process resumes its write.
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Q3) Attempt any four of the following : [4 × 4 = 16]
a) For following sequence of blocks use getblk algorithm to allocate a

buffer for a disk block. Explain with neat diagram, all the scenarios for

retrival of buffer.

Existing sequence & status is

(16 - busy) (32 - busy) (36 - free) (48 - busy) (8 - free) (65- free

delayed write) (05 - free delayed write) (50 - free) (86 - free)

Request for allocation for block number 48, 20, 36, 24

b) If super block is not locked then discuss the race condition arises in

reading a new set of free idones.

c) What are the different steps taken by Kernel to attach region to process.

d) Parent process never waits for the termination of its child process. Why?

e) Explain algorithm for setjump and longjumb.

Q4) Attempt any four of the following : [4 × 4 = 16]
a) Write an utility program that deals directly with the disk.

b) Write the behaviour of the following program main( )

{ int fp;

char user_buff [20];

fp = open (“Computer”, ORDONLY);

Pid = fork();

if(pid = = 0)

{ printf(“File Handle is %d \n”, 1seek (Fp,01,1));

   read (Fp, user_buff, 10);

   user_buff [11] = ‘10’;

   Printf(“file handle is now %d in the child

process \n”, 1seek(Fp, 01, 1));

}

else

{wait (0)

printf(“File Handle in parent process is

% d \n”, 1seek (Fp, 01,1));

}

}
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c) The command nice causes the subsequent command to be invoked

with the given nice value as -

nice 6 nroff-mm big-memo  > output write C program for the nice

command.

d) Write C program to catch death of child signals.

e) Write a program that prints the owner, file type, access permission and

access times of files supplied as parameters. If a file is directory, the

program should read the directory and print the above information for

all files in the directory.

Q5) Attempt any four of the following : [4 × 4 = 16]
a) Explain various system calls for messages.

b) Describe all conditions where the reference count of an inode can be

greater than 1.

c) Why the events “waiting for buffer to becomes free” and “awaiting for

completion” map into the same sleep address.

d) Describe implementation of kill system call.

e) What is stream? How kernel implement a stream for read/write

operations on device.
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COMPUTER SCIENCE
 Software Architecture

(2008 Pattern)
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Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

Q1) Attempt all of the following : [8 × 2 = 16]

a) State the benefits of Iterative development life cycle.

b) “Architecture is a transferable reusable model”. Justify.

c) What are the specializations in pipe and filter Architectural style?

d) Give organization of Design Pattern Catalog.

e) List out the applicability of Abstract Factory Design Pattern.

f) Which are the knowing responsibilities in GRASP?

g) “MVC model is responsible for the business domain state knowledge”.

Justify.

h) Define-Component.

Q2) Attempt any four of the following : [4 × 4 = 16]

a) “A Unified process project organizes the work and iterations across

different phases.” Justify.

b) Discuss Allocation Architectural Structure.

c) What is Heterogeneous Architectures?

d) Write a short note on Interpreter Architectural style.

e) How pattern supports software Architecture?
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Q3) Attempt any four of the following : [4 × 4 = 16]
a) Give intent, participants, and implementation of singleton Design

pattern.
b) “Facade Design pattern provide a multiple interfaces to a set of interfaces

in a system”. Justify.
c) Discuss applicability and consequences of Strategy Design Pattern.
d) Although paintings can be hung on a wall with or without frames, frames

are often added and it is the frame which is actually hung on the wall.
Prior to hanging, the painting may be matted and framed, with the
painting, matting, and frame forming a single visual component.
Apply the appropriate Design pattern to the above example and draw
the class Diagram.

e) With the help of suitable example, explain high cohesion GRASP.

Q4) Attempt any four of the following : [4 × 4 = 16]
a) Write a short note on Indirection GRASP.
b) “Using polymorphism extension required for new variations are easy

to add” Justify.
c) Draw a neat diagram of struts framework.
d) What are the duties performed by MVC Controller in a Web Tier

Application?
e) Define and state characteristics of framework.

Q5) Attempt any four of the following : [4 × 4 = 16]
a) Which are the different approaches for component based developement?
b) “The struts framework use single resource area to store objects”. Justify.
c) Write a short note on Maverick Framework.
d) A sample struts application is to be designed for a login form containing

the fields such as user name, password, and personal identification no.
Further confirmation requires user to enter date of birth for successful
registration. If registration is successful then a success page is displayed
otherwise a failure page is displayed.
Give the steps in designing the application and the components to be

created.

e) A registration form contains information such as name, email address,

birth date, credit card number, salary out of which name and email

address are essential fields.

Discuss the basic validators that can used with above action form.
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Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.

Q1) Attempt the following : [8 × 2 = 16]

a) What do you mean by project stake holders?

b) Define CCB.

c) What is NPV and ROI?

d) Define PERT.

e) State processes involved in Project Quality management.

f) Define i) Earned value ii) Cost variance

g) What are different categories of Risk?

h) Define i) CPIF ii) CPFF

Q2) Attempt any four of the following : [4 × 4 = 16]

a) Explain framework of project management with neat diagram.

b) Explain main processes involved in project Integration management.

c) State purpose of project charter with example.

d) Which are different types of cost estimation? What are the outputs of
cost estimation process?

e) State processes involved in Project Quality Management.
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Q3) Attempt any four of the following : [4 × 4 = 16]

a) “Effective project manager must be a good team leader” Justify.

b) Write a short note on conflict management.

c) Write a short note on solicitation planning.

d) State importance of GQM and explain it with example.

e) State the activities involve in data analysis. Explain sampling & data

distribution technique.

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

a) “In managing risk, the first is to take action to increase the like hood of

the risk occurring” Justify.

b) State the important processes involved in HR management.

c) State five major cost categories related to quality.

d) Explain the processes involved in time management.

e) Which are different key process areas in CMM? Explain their goals.

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

a) Which are different approaches used to develop WBS.

b) Write short note on performance reporting of communication

management.

c) What is metrics Plan? What are the different changes considered while

revising the plan?

d) Differentiate between software reliability and Hardware reliability.

e) Explain in brief levels of process maturity.
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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 2

[4139] - 32
M.Sc. (Sem. - III)

COMPUTER SCIENCE
 Mobile Computing

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

Q1) Attempt all of the following : [16]

a) What is the purpose of display class in J2ME?

b) What is good code for CDMA?

c) What is RTT problem in GSM? How it can be resolved?

d) What are the advantages of spread spectrum technology?

e) What is COA?

f) Define : Soft handover, hard handover.

g) What is the purpose of Record Enumeration in J2ME?

h) What are the functions of Gateway GSN in GPRS?

Q2) Attempt any four of the following : [16]

a) What are the advantages and disadvantages of cellular system?

b) Name all entities with their functionality in GSM.

c) Explain Packet Reservation multiple Access (PRMA) scheme.

d) What is snooping? Why it is used in TCP?

e) Why is routing in multihop and hoc network is complicated?
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Q3) Attempt any four of the following : [16]

a) Explain architecture of GPRS.

b) Explain Coda file system.

c) How Care-Of-Address (COA) mechanism is used in mobile IP?

d) What is the purpose of following optimizations for TCP?

i) Indirect -TCP ii) Snooping TCP

iii) Mobile TCP iv) Transaction-oriented TCP

e) Explain WAP architecture.

Q4) Attempt any four of the following : [16]

a) How localization is achieved in GSM?

b) Define following terms used in mobile IP

i) Tunneling ii) Reverse Tunneling

iii) Smooth Handover iv) Simultaneous Binding

c) What are the constraints possible on Text Box in J2ME?

d) What are the features of WML?

e) What is the purpose of cellular IP? What are its advantages and

disadvantages?

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

a) What are the advantages of IPv6 in mobile IP?

b) Explain WTLS.

c) Explain the logical reference model of location services.

d) What improvements are needed in TCP for 2.5/3G networks?

e) What is profile in J2ME? Name all profiles that J2ME supports? What

facilities MIDP profile provides?
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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 2

[4139] - 33
M.Sc. (Sem. - III)

COMPUTER SCIENCE
 Information Systems Security

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All question carry equal marks.
3) Neat diagrams must be drawn wherever necessary.

Q1) Attempt all of the following : [8 × 2 = 16]
a) Define i) Release of message contents

ii) Traffic analysis
b) How Homophonic substitution cipher works?
c) What is self signed digital certificate?
d) Distinguish between confusion & diffusion.
e) List the different steps of digital certificate creation.
f) Give the transformation of a message using rail fence technique.

“The International Data Encryption Algorithm is perceived as one of
the strongest cryptographic algorithms.”

g) How challenge Response tokens are used for authentication.
h) What is CRL? Give its usage.

Q2) Attempt any four of the following : [4 × 4 = 16]
a) Explain the key transformation & expansion permutation process in

DES.
b) Given two prime numbers P = 11 & Q = 7. Find out N.E. & D in an

RSA encryption process.
c) Discuss X.800 security mechanisms.
d) Apply play fair cipher on plain text “University of Pune” & use

keyword as “Attack”.
e) How SSL achives confidentiality & integrity?
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Q3) Attempt any four of the following : [4 × 4 = 16]

a) How firewall perform Network address translation?

b) What is message digest? Explain the key requirements of message digest.

c) Explain the working of secure hash algorithm.

d) Why digital certificate revocation is needed? How online certificate

revocation status check is done?

e) How does certificate based authentication works?

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

a) Explain the working of RC5.

b) Discuss the different steps used for every round of AES.

c) Is is possible to combine the symmetric & asymmetric key

cryptography? Justify your answer.

d) Explain the purchase request transaction supported by SET.

e) What is VPN? Explain it’s architecture.

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

a) How can we verify a digital certificate?

b) Explain the working of Kerberos.

c) Why is anonymous offline electronic money dangerous? Discuss the

double spending problem?

d) By using vernam cipher convert the plaintext into cipher text

Plain text : Information systems

One time pad : NCBTZQARXYPEMSVDFH

e) Explain the AH & ESP protocols.
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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 3

[4139] - 102
M.Sc. (Sem. - I)

COMPUTER SCIENCE - I
CS - 102 : Advanced Networking

 (2011 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.

2) All questions carry equal marks.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

5) Assume suitable data, if necessary.

Q1) Attempt any eight : [8 × 2 = 16]

a) The value of HLEN in an IP datagram is 7. How many option bytes

are present?

b) In RIP, why is the expiration timer value six times that of the periodic

timer value?

c) Why does the maximum packet lifetime, T, have to be large enough to

ensure that not only the packet but also its acknowledgements have

vanished?

d) Can we say UDP plus RTP is the same as TCP? Why or Why not?

e) What would be the transformation of a message “Happy Birthday to

you” using Rail Fence technique?

f) What is masquerade? Which principle of security is breached because

of that?

g) What is an Initialization Vector (IV)? What is its significance?

h) Which are the key participants in SET?

i) What is electronic money?

j) What is the problem with smart cards if large data needs to be processed?
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Q2) Attempt any four : [4 × 4 = 16]
a) An ethernet MAC sublayer receives 1510 bytes of data from the LLC

sublayer. Can the data be encapsulated in one frame? If not, how many
frames need to be sent? What is the size of the data in each frame?

b) Consider the problem of recovering from host crashes. If the interval
between writing and sending an acknowledgement, or vice versa, can
be made relatively small, what are the two best sender - receiver strategies
for minimizing the chance of a protocol failure?

c) An IP datagram has arrived with the following information in the header
(in hex). 4500005400030000200600007C4E0302B40E0F02
i) Are there any options?
ii) Is the packet fragmented
iii) What is the type of service?
iv) Is a checksum used?

d) Why is anonymous offline electronic money dangerous? Explain the
double spending problem.

e) Consider a plain text message I AM A HACKER. Encrypt it with the
following :
i) Replace each alphabet with its equivalent 7-bit ASCII code.
ii) Add a 0 bit as the leftmost bit to make it 8-bit long.
iii) Swap first 4 bits with last 4 bits for each alphabet.
iv) Write the hex equivalent for every 4 bits.

Q3) Attempt any four : [4 × 4 = 16]
a) Suppose that the TCP congestion window is set to 18 KB and a timeout

occurs. How big will the window be if the next 4 transmission bursts
are all successful? Assume that the maximum segment size is 1 kB.

b) A router running RIP has a routing table with 20 entries. How many
periodic timers are needed to handle this table? How many expiration
timers are needed to handle this table? How many garbage collection
timers are needed to handle this table if five routes are invalid.

c) By applying RSA algorithm, create public & private keys. Assume,
P = 11, & Q = 23.

d) How is screened host firewall, dual-homed bastion different from
screened host firewall, single-homed bastion? Explain.

e) Compare & contrast error-reporting, & neighbor discovery messages

ICMPv6 with those in ICMPv4.
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Q4) Attempt any four : [4 × 4 = 16]

a) Explain SIP. Is there any drawback to prevent using SIP for video?

Justify.

b) Compare and contrast distance vector routing with link state routing.

c) Explain key principles of security.

d) Consider a situation : an attacker (A) creates a certificate, puts a genuine

organization’s name (say bank B) and puts the attacker’s own public

key. You get this certificate from the attacker, without knowing that

the attacker is sending it. You think it is from the bank (B). How can

this be prevented or resolved?

e) When is a Demilitarized Zone (DMZ) required? How is it implemented?

Q5) Attempt any four : [4 × 4 = 16]

a) Why does UDP exist? Would it not have been enough to just let user

processes send raw IP packets? Explain in detail.

b) What is the size of a RIP message that advertises only 1 network?

What is the size of a RIP message that advertises N packets? Device a

formula that shows the relationship between the no. of networks

advertised and the size of a RIP message.

c) Explain the security handshake pit falls.

d) Mention the broad level steps in PEM & PGP.

e) Explain the steps in various rounds of AES.
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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 3

[4139] - 104
M.Sc. (Sem. - I)

COMPUTER SCIENCE
CS - 104 : Design and Analysis of Algorithms

(2011 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) Attempt any eight from the following : [8 × 2 = 16]
a) Find n0 such that for all n > n0 the following is true 3log2n < 4n < n2.

b) Justify : 4n2 + 3n + 2 = 0(n2).

c) Give control abstraction for divide and conquer strategy.

d) With respect to greedy method, define optimal solution.

e) Define priciple of optimality.

f) State the applications of BFS & BFT.

g) Define state space tree and a problem state.

h) Give the bounding function for 0/1 knapsack problem using branch

and bound method.

i) State Horner’s rule for Sparse Representation.

j) Is the formula (~ p) ∧ (p ∨ q) ∧ (~ q) satisfiable. Justify.

Q2) Attempt any four of the following : [4 × 4 = 16]
a) Order the following functions in non-increasing order of their growth

rate n2, en, 4n, n!, 10n + 5 log
e
n

b) Show how merge sort algorithm sorts the following sequences of keys

35, 20, 15, 8, 14, 40, 3, 50, 4

c) Find an optimal binary merge pattern for 10 files whose lengths are

15, 2, 12, 35, 28, 11, 23, 5, 20, 3
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d) Explain Traveling salesperson problem. Give the recurrence relation
to find length of an optimal salesperson tour using Dynamic
programming method.

e) Define the following terms :
i) Tree edge ii) Back edge
iii) Forward edge iv) Cross edge

Q3) Attempt any four of the following : [4 × 4 = 16]
a) Find all hamiltonian cycles that are present in following graph.

b) Solve the following instance of 0/1 Knapsack problem using LCBB
method.
 n = 4 m = 7 P = (5, 5, 6, 8) W = (1, 2, 3, 4).

c) Determine the polynomial of smallest degree that inter polates the points
(0, 5), (1, 10) & (2, 21).

d) Give a nondeterministic algorithm to solve 0/1 Knapsack problem.
What is its time complexity.

e) Let A[l...n] be an array of integers, integers can be duplicated. Write
an efficient algorithm to find occurences of given integer in an array
A. Find its time complexity.

Q4) Attempt any two of the following : [2 × 8 = 16]
a) Write an algorithm for quick sort. Obtain the recurrence relation for

the running time T(n). Also derive the time complexity.
b) Explain Dijkstra’s algorithm to generate single source shortest paths

and apply it on the following graph.
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c) Describe matrix chain multiplication problem. What is the best way to

multiply a chain of matrices with dimensions that are 20 × 5, 5 × 10,

10 × 15, 15 × 3 and 3 × 7 using dynamic programming method.

Q5) Attempt any two of the following : [2 × 8 = 16]

a) What is articulation point. Give rules to identify articulation points.

Apply these rules to identify articulation points from the following

graph.

Also draw bi connected components.

b) What is sum of subset problem. Let weights given are w = {5, 6, 10,

11, 14, 15} and m = 25. Draw the state space tree for the above problem

and find all subsets that sums to 25.

c) Obtain the reduced cost matrix for the TSP instance given by the cost

matrix
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⎥
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⎥
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⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

∞
∞

∞
∞

∞

6945

551011

8448

3467

591210

Which node will be selected next in the LCBB formulation of the
problem?
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 4

[4139] - 201

M.Sc. (Sem. - II)

COMPUTER SCIENCE

CS - 201 : Digital Image Processing

 (2011 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Questions 1 is compulsory.

2) Attempt any four from the remaining.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

Q1) Attempt all of the following : [8 × 2 = 16]

a) Give reason.

Image negative transformation is suited for enhancing white or gray

detail embedded in dark region of an image.

b) Define reflection of a set and translation of a set by point ‘z’.

c) State the two basic properties of intensity values on which segmentation

algorithms are based.

d) What are the number of bits required to store a digitized image of size

M × N with ‘K’ intensity levels? Also state the number of bits required

when M = N.

e) Define 2-D discrete impulse for discrete variables x & y and its shifting

property.

f) Harmonic mean filters work well with what type of noise?

g) State any two methods of generating signatures.

h) What is the difference between an edge and a boundary?
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Q2) a) State the equations for 2-D discrete Fourier transform and its inverse.

Describe any two properties of 2-D discrete fourier transform. [8]

b) Given below is ‘x’: a section of horizontal intensity profile from an

image. Illustrate the 1st and 2nd derivative of the 1-D digital function

represented by ‘x’. Depict zero-crossing, if any. [4]

Scan Line

c) What is inverse filtering? State the use of inverse filtering. [4]

Q3) a) Describe the model of Image Degradation/Restoration process. State

the various noise models and typical situations in which they occur.[8]

b) Explain the power-law transformation. Why has gamma correction

become important as the use of digital images for commerical purpose

increased? [4]

c) Consider the following two images. [4]
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⎤

⎢
⎢
⎢
⎢

⎣
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=

5444

1553

3133

1222

f

5511

1533

1212

1334

f 21

Let a1 = –1 & a2 = 1. Prove that median operator is non-linear.

Q4) a) Briefly describe the steps for filtering in the frequency domain [8]

b) Give the expressions for thinning and thickening a set A by a structuring

element B. [4]

c) Consider the following 1-D function ‘f’ and filter ‘w’ [4]

f : 0  0  1  0  1  0  0  0

w : 1  4  2  2  8

Illustrate the 1-D convolution of ‘w’ with ‘f’
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Q5) a) Given a 3-bit image of size 32 × 32 pixels having intensity distribution

as shown in the table given below, where intensity levels are in the

range 0 – 7 Apply histogram equalization technique & find the transfer

function T(r) which relates input image intensity level r
k
 to output

image intensity level s
k
. [8]

Intensity Level Number of Pixels

r
0
 = 0 76

r
1
 = 1 344

r
2
 = 2 211

r3 = 3 103

r
4
 = 4 57

r
5
 = 5 127

r
6
 = 6 47

r7 = 7 59

b) What happens if a band - limited function is sampled at a rate that is

less than twice its highest frequency? [4]

c) Explain the basics of intensity thresholding. [4]

Q6) a) Explain the components of a general-purpose image processing

system. [8]

b) Consider the image segment shown below [4]

3 1 2 1(q)

2 2 0 2

1 2 1 1

   (p)1 0 1 2

Let V = {1, 2}, compute the lengths of the shortest 4-, 8- & m-path

between p & q

c) Write a short note on contrast stretching. [4]
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Q7) a) Explain the concept in Image sampling & quantization. [8]

b) What are the steps in homomorphic filtering? Why are low frequencies

of the fourier transform of the logarithm of an image associated with

illumination & high frequencies associated with reflectance? [4]

c) Describe the fundamental steps performed in edge detection. State the

use of magnitude of the first derivative and sign of the second derivative.

[4]

Q8) a) Explain Erosion & Dilation with the help of diagrams. Show that

erosion and dilation are duals of each other. [8]

b) Write a short note on ideal low pass filters. [4]

c) Define Euclidean distance and city-block distance between pixels

p(x, y) & q(s, t). [4]
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Total No. of Questions : 5]
SEAT No. :

[Total No. of Pages : 4

[4139] - 203
M.Sc. (Sem. - II)

COMPUTER SCIENCE
CS - 203 : Data Mining and Data Warehousing

 (2011 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1) Answer any eight of the following : [8 × 2 = 16]
a) Discuss whether the following is a data mining task.

“Monitoring the heart rate of a patient for abnormalities”.

b) What is meant by pattern?

c) What is a concept hierarchy?

d) List various components of a data warehouse.

e) Give an example of classification using prediction.

f) What do you mean by cross-validation?

g) What are the potential applications of data mining?

h) What is a cluster?

i) How do we tokenize text?

j) What is a hub?

Q2) Answer any four of the following : [4 × 4 = 16]
a) Explain steps involved in Knowledge Discovery.

b) Explain the OLAP operations in multidimensional data model.

c) What are the issues to be considered during data integration?

d) Define Support and Confidence in Association rule mining. What is
the purpose of Apriori algorithm?

e) Explain the preprocessing steps applied to data to improve accuracy,
efficiency and scalability of the classification or prediction process.

f) Explain the method that mines the complete set of frequent itemsets
without candidate generation.
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Q3) Answer any two of the following : [2 × 8 = 16]
a) The following table contains training data from weather database

containing attributes: outlook, temperature, humidity, windy and Class.

Let ‘Class’ be the class level attribute. Given a data tuple having the

values, “rain”, “hot”, “high” “false” for the attributes outlook,

temperature, humidity and windy. Compute a naïve Bayesian

classification of the class.

Outlook Temperature Humidity Windy Class

Sunny Hot High False N

Sunny Hot High True N

Overcast Hot High False P

Rain Mild High False P

Rain Cool Normal False P

Rain Cool Normal True N

Overcast Cool Normal True P

Sunny Mild High False N

Sunny Cool Normal False P

Rain Mild Normal False P

Sunny Mild Normal True P

Overcast Mild High True P

Overcast Hot Normal False P

Rain Mild High True N

b) Generate frequent large item sets for the following set of transactions

with minimum support = 3.

Transaction ID Items

T10 M, O, N, K, E, Y

T20 D, O, N, K, E, Y

T30 M, A, K, E

T40 C, A, K, E

T50 C, O, K, E

T60 D, A, Y

T70 B, R, E, A, D
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c) The following table shows the terminal and annual exam marks

obtained by students in the database. Use the method of least squares

to find an equation for the prediction of a student’s annual exam marks

on the student’s terminal exam marks in the course. Predict the annual

exam marks of a student who received 78 marks in the terminal exam.

Terminal Exam Annual Exam Terminal Exam Annual Exam

X Y X Y

56 34 56 63

53 45 53 90

44 55 56 75

67 89 90 76

41 51 69 74

Q4) Answer any four of the following : [4 × 4 = 16]

a) What are the different ways to obtain a reliable estimate of classifier

accuracy? Explain any one in detail.

b) Why Naïve Bayesian Classification is called naïve? Briefly outline the

major ideas of Naïve Bayesian Classification.

c) Differentiate between Agglomerative and Divisive Hierarchical

Clustering Algorithm.

d) Discuss the basic measures used for text retrieval.

e) Write a short note on Web Taxonomy.

f) What is the use of Knowledge base? Mention any 5 data mining

techniques.

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

a) Name the different attribute selection methods in decision tree induction?

Explain any one in detail.

b) Explain dimensional data modeling.

c) Explain and give reasons for over fitting.

d) What are the advantages of having a data warehouse?
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e) Construct an FP-Tree for the following data

TID Item

1 E, A, D, B

2 D, A, C, E, B

3 C, A, B, E

4 B, A, D

5 D

6 D, B

7 A, D, E

8 B, C

f) Draw a decision tree for the following data :

Department Status Age    Salary Count

Sales Senior 31..35 46K..50K 30

Sales Junior 26..30 26K..30K 40

Sales Junior 31..35 31K..35K 40

Systems Junior 21..25 46K..50K 20

Systems Senior 31..35 66K..70K 5

Systems Junior 26..30 46K..50K 3

Systems Senior 41..45 66K..70K 3

Marketing Senior 36..40 46K..50K 10

Marketing Junior 31..35 41K..45K 4

Secretary Senior 46..50 36K..40K 4

Secretary Junior 26..30 26K..30K 6
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