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{m) Which of the following is an application
of stack ?

A finding factorial
B. Tower of Hanoi
C. infix to postfix conversion
D. all of the above

{n) The time complexity of quick sort is
A o)

B op?)
C. Ofnign)
D. Olgn)

f6) The post order traversal of binary trec
is DEBFCA. Find out the pre-order
traversal.

ABFCDE

ADBFEC

C. ABDECF ()

D. ABDCEF \

>

MCANCECS) 5/D 6
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il

(b)

(e)

4 SEM MCA (NCBCS) S/D 7

What do you mean by analysis of
algorithm ? Write and analyze the
insertion sort algorithm. 2446

Determine the frequency counts for all
statements in the following two
algorithm scgments. 2+2-4

) for i:=lton do
toi do

for j=
for k=1toj do

x=x+1;

@ i
While (1<n) do
(

xi=xtl

Show how quick sort sorts the following
sequences of keys in ascending order.

5
22, 55, 33, 11, 99, 77, 55, 66, 54, 21,
32
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(c)

‘Solve the following recurrence relation
by using substitution method 4

7()=1 where n<4
T{n)sc where n>4.

Referring to the other notations and

their meanings, explain why 6(f) called
a tight bound on f. 3

Group the following time functions by
cificiency class : 3

) tn)=6ign

i) tn)=5n

(i) t(n)=n/4

(i) t(n)=2"

) t(n)=10nign +100
(vi) () =80n+1000

| 4SEMMCA(NCBCS) S/D 8

(@)

s
(b)

(c)

Give the worst case time and the best,
case time for the following algorithm

“ABC(n)". s,

ABC(n)
{for(i=2 ton/2)

break ;

() Build a Red-Black Tree for the
following Keys (10, 20, 21, 24, 24,
37, 49, 60) 4

(i) Augment the above RBT to support
operation on Order Statistic tree
and obtain an element of 4th rank.
Give the algorithm for the same.

3414226

Show the steps to create the heap that
results when  the following keys arc
inserted into an initially empty heap.

412833 15257 12

Is 2nt1=0(2n) 2 1

4 SEM MCA (NCBCS) S/ 9 Contd.
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5. (@) Solve the following recurrences by ‘ () Apply Kruskal's algorithm to find MST
A~ substitution method : 6 | on the following graph. 4

)  T)=2T({/2)+n

@ 1e)=r(g) (4]
) T()=27(in)e1

(b) Solve the following by recursion tree

method 3
2
T(n) = 2T(n/2)+ ' (c) Write and explain Ford-Fulkerson
method
(c] Solve by Master method 3 LS g
@ T()=47(0/2)+n () What do you understand by amortized
) Tl)=T2) 1 | analysis ? 5
= 47(n/2)+n’ logn |
Kl /) oo Write short notes on : (any three)
i 3x5-15
(@ Define randomized algorithm. 3 9 BFS us DFS
Lo R all pairs () - Classification of Problema
of nodes on the following graph. 2 o
Greedy algorithm
4 = B g
v )" Dynsone e
: 4 3 ¥4 Topological sort.
q‘ A G As 2
" :‘ﬁi o 4 SEM MCA (NCBCS) 5/ 11 300
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COMPUTER COMMUNICATION
Paper : 404
Full Marks : 75
Pass Marks : 34
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer Q.1 and any four from the rest.

1. (@) What do you mean by distributed
processing ? What are the different
network criteria ? 1+

Jb) Define Mesh topology. What is number
of physical links in fully connected
mesh network with n nodes ? 2+1=3

(¢}~ What are the types of protocols and
what are its functions ? Explain i brief
for what purpose the protocols are
used. 1+143-5
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c a phase. A sine wave is offsct
' 1/9 cycle with respect to time 0. What
is its phase in radian ? 1423

J9 Whatis bandwidth ? I a periodic signal
decomposed into five sine waves
‘with frequencies 50, 100, 150, 200 and

; m Kifiw i spectriim 45sming

all components have maximum

‘amplitude of 15V. 142=3
M Explain the Manchester and Differential
Manchester scheme. s

v’B!ﬁIe (OSI model. Explain in detail the
 functions of Physical and Data time
layer. 6

Write a note on physcal address and
loaul-dd.reu

‘mmh through an amplifier and
is increased 10 times. What

lification 2 1434

‘/5 (a) Define pigaybacking. Why it is used 2

What is TSI ? Explain its role in Time
J—  division switch. 1+4=5

(b) You need to connect a Token Ring
Segment to an Ethernet Segment
Would you use a router, brouter or &
bridge ? Explain your answer. 5

flouinas are e ainent e g oy
internet working devices ? Briefly discuss
G i 1

4

(b) Describe how analog to digital
conversion done 2. 6

P (@) List three types of transmission media

and describe their advantages and
disadvantages. 6

(b) Bxplain TDM with suitable diagram.,

7. Wirite short notes on : (any two) 5x2=10
() p-persistence CSMA 3
() FDDL
(6] HDLC protocol -
(d) Congestion control in networking.

4 SEM MCA (NCBCS) 4/ é %\: 300
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7, /Write short notes on : (any three) Total number of printed pages-4

&

3x5=!
(@) Bankers algorithm for resource/single 4 SEM MCA (NCBCS) 1 X
resource
2015
/o) Semaphore (June)

A9 1/0 software

D pma

OPERATING SYSTEMS

Paper : 401
() Swapping.
- g Full Marks : 75
Pass Marks : 34
Time : Three hours
The figures in the margin indicate
full marks for the questions.
Answer any five Questions.
) @ sState the concept of mullitasking and
multiprogramming operating systems.
§
() What are the functions of device
controller and device driver ?. 3
() How spooling in implemented? 2.
(@ How real time operating system is
iferent rom gencral pipese pperetoe
systems ?
4 SEM MCA (NCBCS) 1/D 4 300 Contd
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‘What do you mean by Kernel ? Briefly
explain its functions. 3

What is PCB? What are the different
types of information stored in PCB?
)

‘With the help of process state transition
diagram briefly explain how change of

states of a process occur. 6

What do you mean by preemptive, no-
preemptive process? What are CPU
bound and 1/0 bound time of process ?
With the help of an example explain
the better performance of concurrent
processing over sequential processing

3469

What are the advantages of thread

implementation? How thread is

implemented in LINUX/Window ?
247

What are the three different types of
scheduling algorithms ? Explain
features of SRTN scheduling algorithm.

343=6

| 4SEMMCA(NCECS) 1/D 2

4 /@

]

)

Differentiate contiguous and non
contiguous memory allocations. State
principles of dynamic memory
allocations  with reference to
compaction, protection and sharing.

24911
Explain features of LRU page
replacement policy. pt

How deadlock can occur? What are
strategies for handling deadlock ?
Explain the concept of deadlock
avoidance strategy 2424428

Explain the virtual memory coneept of
segmentation. 7

Explain I-node structure use by UNIX
and FAT structure use by DOS for file
storage 9

What do you mean by protection
domain ? How system maintains it with
the help of protection matrix? 6

4/SEMMCA (NCBCS) 1/D 3 Contd.
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SOFTWARE ENGINEERING
Paper : 403
Ful Marks : 75
Pass Marks : 34
Time : Three hours.
The figures in the margin indicate
full marks for the questions.
Anstwer question no. 1 and any four from the rest.

1. Answer the following questions : 3x5=15

Jd) Mention the importance of phase
containment errors. Relate phase
containment errors  with
development cost of software.

) Justify the following :

“Spiral lifecycle m '~ n |
considered to be u&%ﬁﬁ%
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List any fwo factors that affect the
productivity of a software development
team.

Define ‘Prototyping’. State the
advantage and limitations of a prototype
‘model.

What s system testing?
Describe the development process of
‘waterfall model and compare with spiral

model. Mention the advantage and
disadvantage of these models. 8

‘What are the steps involved in ?
(" Planning a software project.

(i) Developing a solution strategy in
planning stage.

(i) _Planning the development process

of a project. 24243=7
Distinguish between 34a=7
@ Software failure and software
faults.

(@ Flowcharts and DFDS.

Explain various object-oriented
concepts used in software engincering.
8

ONCECS)3/D 2

4 (@

)

5. (@

(]

(]

()

“Spiral model is a realistic approach to
development of large scale systems and
software”. Justify and explain the
model, 10

Distinguish between function oriented
design and object-oriented design
5

What specific language can be used in
SRS ? What are the advantages of using
these specific languages of SRS? 6

List four reasons why it is difficult to
improve software process. 5

What problems arise if two modu
have high coupling?

Discuss the concept of modular
coupling and modular cohesion in
software design. 5

Mention various categories of software
maintenance and discuss the principles
involved in Boehm's maintenance
model. Establish the formula for
estimating software maintenance ost.

6+4=10

4 SEMMCANCBCS) 3/D 3 Conte.
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5x3=15
BB o it Sclecti 4 SEM MCA (NCBCS) 2
or ion
JB) Partitioned parallel hash join ;3015
1 e
4 Graphical database L
il DATABASE MANAGEMENT SYSTEM-II
¢ ROLAP vs MOLAP. Paper : 402

Full Marks : 75
Pass Marks : 34
Time : Three hours
The figures in the margin indicate
full marks for the questions.

Answer any five questions.

/(@ What do you understand by query
processing and query optimization?
Discuss. s

() Describe sort merge join algorithm.
5

() What do you mean by cost estimation
in query optimisation ? Explain different

X
%
, ) cost component for query optimization.
R 2:3-5
E mepcs 2D 4 300 oot
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What do you understand by query tree
and query graph ? Discuss. 8

What is speed up? How scale up is
different from it? Explain. 143=

Consider the following relations : 8

'STUDENT (SNo, SNAME, DoB, ADDRESS, DNo,
SEMESTER, GENDER)

PROJECT (PNo, PNAME, FTYPE, PLOCATION)
WORKS_ON (StNo, PNo, DATE)

Showing different stage of query
optimization, find the name of the
student born after 2000, who work on
a project name “E_Learning’.

What is Inter operation parallelism ?
What is pipeline parallelism ? Discuss
its advantages. 142425

What is 1/0 parallelism? How can it
be achicved using data partitioning
technique ? 1+4=5
Explain database security in Oracle.
5

Define data mining. What are the
different application areas of data
‘mining ? 5

4SEMMCATNCECS)2/D 2

TR

(b)

©

&/ @

Discuss the two phase commit protocol.
5

What do you mean by data
warehousing ? Explain. 5

Discuss how objects are made
persistent in object oriented database.

5
() State the characteristics of an object
identifier (OID) in an object oriented
database. 5

() What is data replication? Write the
advantage and disadvantage of data
replication. 14+4=5.

6 / (@) What is locking? What are (he (wo
\ mmechanisms fox, 100G Geiat
database. 1445

(b) What is spatial database? Write the
feature of spatial database.  2+3=5

(9 What do you mean by main memory
database system (MMDB)? What are

the differences in the properties of main

memory and disk resident database
system? 1+4=5
A'SEMMCAINCECS)2/D 3 Contd.
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DESIGN AND ANALYSIS OF
ALGORITHM

Paper : 405
Pull Marks : 75
Pass Marks : 34

Time : Three hours.

The figures in the margin indicate
full marks for the questions.

Answer Question No.1 and any four

Jrom the rest
1. Choose the best fit or correct alternatives of
the following 1x15=15

(a) The depthofa complete binary tree of
n clements is
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(@) Express the polynomial
n? +2" +n +1000 using ¢ - notation.

A o)

B ofr) <

c. 0(1000n)

D. None of the above

An RB Tree with n-nodes has height
at most.
A 2logn

logn

B.
€.+ 2logln+1)
D. 2lgn+l

For any xeR, the least intcger which
‘is greater than or equal to xis denoted.
by

el s
Le):

max(x)
None of the above.

4'SEMMCA (NCBCS) 5/D 3
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{g) Two main measures for the efficiency
of an algorithm arc

A Processor and memory
B. Complexity and capacity
C. Time and Space
D. Data and Space.

(W) Which of the following data structure
is lincar type ?

A Armay
B. Tree

C. Graphs
D. Hierarchy

) The simplest type of data structurc is
A Multplidimensional array
B. Linar arfay <
c. 2D amay

ons for

() Which are sufficient condif
algorithm correctness ?

A good programming methodology
B. customer satisfaction

C. Approval by Q A
D.

Program always halts and output
is specified function of input.

(k) Function g is an upper bound on
function fiff for all x

K glo)s 1)
B g()2/()
c. g=o(f)
D. f=2(g)

() The bubble sort is what kind of
algorithm ?
A divide and conquer
B. greedy
& brute force
D

dynamic programming.

4 SEM MCA (NCBCS) S/D 5 Contd.




