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Total No. of Questions : 5] [Total No. of Pages : 3

[3734]-21

M.C.A. - I (Under Science Faculty)

CS-201 : Data and File Structures

(Sem. - II) (Old) (2005 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.

Q1) Attempt any four of the following. [4×4=16]

a) Explain graph traversal methods with algorithm.

b) Evaluate the following expression using stack. A + B * C - D with
A= 4, B = 3, C = 5 and D = 1.

c) Write a function to count leaf nodes in a tree.

d) Which are the methods for overflow handling.

e) Write a short note on doubly ended queue.

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

a) Write a function for implementing binary search algorithm.

b) Write a menu driven program to create, insert delete and display
elements from doubly linked list.

c) Create AVL tree for the following.
Mon, Sun, Thu, Fri, Sat, Wed, Tue.

d) Differentiate between direct access file and hashing function.

e) Write a program to implement the shortest path algorithm.

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

a) Sort the following sequence of numbers using heap sort method.

28, 7, 75, 2, 63, 13, 57, 19

b) Write a function t mirror which returns 1 if tree t2 is a mirror image of
tree t1, else returns 0.

P1067
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c) Represent the following graph using adjancency matrix and adjancency
list for indegree and out degree.

d) What are the applications of stack? Explain matching parentheses in
an expression.

e) Find the union and intersection of two lists of numbers.

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

a) Explain insertion sort method and state it's efficiency.

b) Write an algorithm to convert an infix expression to post fix.

c) Write a program to reverse a stack using queue.

d) What is an AOV network? Find the topological order for the following
network.

e) Compare the data structures : stack and queue.

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

a) Define the terms.

(i) Spanning tree.

(ii) Complete graph.

(iii) ADT

(iv) The Big O notation.

[3734]-21 - 2 -
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b) What are the primitive operations  performed on Indexed sequential
file?

c) Write non-recursive function for Breadth First search of a graph.

d) Write a procedure to erase a circular linked list pointed at by t.

e) Define a binary tree and explain it's type.
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Total No. of Questions : 5] [Total No. of Pages : 3

[3734]-22
M.C.A. - I (Under Science Faculty)

COMPUTER SCIENCE
CS-202 : Theoretical Computer Science

(Sem. - II) (Old)
Time : 3 Hours] [Max. Marks : 80
Instructions to 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 whenever necessary
5) Assume suitable data, if necessary.

Q1) Attempt any four of the following. [4×4=16]
a) Find the transitive, the reflexive and transitive closure of the relation

R = {(1, 2), (2, 3), (1, 4), (4, 2), (3, 4)} over set S = {1, 2, 3, 4}.
b) Design a DFA which accepts strings in which 'a' always appear trippled

whenever is present over {a, b}.
c) Design Moore machine accepts binary number divisible by 4.
d) Minimize the following DFA.

e) Convert following NFA into DFA.

Q2) Attempt any four of the following. [4×4=16]
a) Construct regular expression for the following

(i) All words over {a, b} that do not have either 'aa' or 'bb' as substring.
(ii) Set of all string that begins or ends with either '00' or '11' over {0, 1}.

P1068
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b) Prove that the regular sets are closed under intersection.
c) Construct NFA-00000 for the following

01* + (0 + 1)* 11
d) Determine if following language is regular or not.

L = {an bn | n $$$$$1}
e) Determine Regular grammar for DFA given below.

Q3) Attempt any four of the following. [4×4=16]
a) Construct CFG for following

(i) L = {an bm | n $$$$$m, m > 0}
(ii) L = {a b*}

b) What is useless symbol? States rules to eliminate useless symbol in CFL.
Explain with example.

c) Convert following grammar to CNF
S → aAab | Aba
A → aS | bB
B → ASb | a

d) Convert the following grammar to GNF
S → AA | a
A → SS | b

e) Define regular grammar for following FA

Q4) Attempt any four of the following. [4×4=16]
a) Construct PDA for following language

L = {0n 1n | n $$$$$1}
b) Design PDA for following language

L = {WCWR | W 00000 (0 + 1)*}
[3734]-22 - 2 -
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c) Construct PDA for following CFG
S → AB
A → BB | a
B → AB | a | b

d) Convert following PDA to CFG.
A = ({q0, q1}, {a, b}, {z0, z}, δ, q0, z0, φ)
δ :
δ(q0, b, z0) = {(q0, zz0)}
δ(q0, 0, z0) = {(q0, 0)}
δ(q0, b, z) = {(q0, zz)}
δ(q0, a, z) = {(q1, z)}
δ(q1, b, z) = {(q1, 0)}
δ(q1, a, z0) = {(q0, z0)}

e) Write a short note on Chomsky hierarchy of language.

Q5) Attempt any four of the following. [4×4=16]
a) Design TM to accept following language

L = {am bn | n $$$$$ m, m $$$$$ 1}
b) Design TM to accept following language

L = {0a 1b 2a+b | a, b $$$$$ 1}
c) Design TM to accept following language

L = {W # W | W 0 {a, b}*}
d) Write a short note on NP-Hard and NP-complete.
e) Explain the following terms in brief.

i) Multitape TM
ii) Iterated TM.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3734]-23
M.C.A. - I (Under Science Faculty)

COMPUTER SCIENCE
CS-203 : SDK and MFC Event Driven Programming

(Sem. - II) (Old)
Time : 3 Hours] [Max. Marks : 80

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

SECTION - I

Q1) Case study. [1×8=8]
Develop an automated system to help a supermarket maintain inventory of
items. Your system must have the following options.

a) Add a new item.
b) List the stock of items.
c) Create a Bill of 'n' items.
d) Display total sales in a day.

Note : Use ODBC API, state your assumptions clearly, if any. (WinMain not
required)

Q2) Write down the windows procedure for the following any four. [4×4=16]
a) Move a circle horizontally and vertically in the client area depending on

the movement of the mouse.
b) Accept text in an edit box control and display the same text with change

of case in a static control, on the press of 'OK' Button.
eg. Text in Edit box : Welcome to SDK

Text in Static box : wELCOME TO sdk.
c) Draw the following diagram in a window.

Bank              has                Account
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d) Display first 'n' perfect numbers.

e) Create 2 threads, one that generates random numbers and displays them
and the other generates random points (x, y) and displays them.

Q3) Attempt any eight of the following. [8×2=16]
a) What are the three ways to subclass a window class?
b) What is a Device Context?
c) Explain the BitBlt( ) function.
d) Justify True / False.

A window application must ensure that it calls PostQuitMessage( ) atleast
once to terminate the message loop.

e) State any two functions to create a Modal dialog box.
f) Explain any four window styles.
g) Define thread synchronization.
h) What are the contents of PAINTSTRUCT?
i) State any two commonly used mouse messages.
j) State the functions that set a mapping mode and retrieve the current

mapping mode of a device.

SECTION - II

Q4) Attempt any two of the following. [2×5=10]
a) Write an MFC application that displays current time.
b) Write an MFC application that defines an integer array of 10 elements.

Allow the user to enter 'n' numbers and store them in the array. If 'n' is
greater than 10 then allow the array to grow. Display the array elements.

c) Display three concentric circles filled with 3 different colors using MFC
classes.

Q5) Attempt any four of the following. [4×4=16]
a) State the important  features that Cobject provides to classes that inherit

from it.
b) Explain the two types of document/view applications that MFC supports.
c) Describe the general procedure for creating a model property sheet.
d) Explain any four CDC drawing functions that use regions.
e) What are virtual key codes? Explain dead-key messages?
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Q6) Attempt any seven of the following. [7×2=14]
a) List any four windows common controls.
b) Implement the MFC message map to handle WM_PAINT message.
c) Active X control is a COM object. Comment.
d) Explain owner-draw menus in brief.
e) How can class Wizard be used to derive dialog classes?
f) State any two key C Document operations.
g) Describe any two special Indicator ID's MFC defines for status bar

panes.
h) Justify True / False.

An ActiveX control can obtain information about the environment in
which it is run by reading the container's control states.
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M.C.A. - I (Under Science Faculty)

CS-205 : Operating System Concepts

(Sem. - II) (Old)
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.

Q1) Answer any four of the following: [4×4=16]
a) Explain the advantages of swapping in an operating system. Can Swapping

be used in multiprogramming system. Justify.
b) What is a system call? How is it processed by an operating system?
c) How the protection is provided by O.S. to the file system. Explain in

brief.
d) Explain the techniques used for free space management.
e) Discuss the methods for preventing deadlock situation.

Q2) Attempt any four of the following: [4×4=16]
a) What is schedular? What are the different types of schedular? Explain in

brief.
b) Write a note on contiguous memory allocation.
c) Explain following UNIX commands with syntax.

i) cat, ii) mv, iii) rm, iv) mkdir.
d) Explain logical and physical addresses. How logical address is converted

into physical address in paging?
e) Explain the structure of process control block.

Q3) Attempt any four of the following: [4×4=16]
a) Discuss the advantages and disadvantages of Remote file system.
b) What are page faults? When do they occur? Describe the action taken

by O.S. when a page fault occur.
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c) If one block is to be added at the end of an existing file, which one of the
continuous, linked and indexed strategies will be most efficient? Why?

d) In multiprogramming and time sharing environment several user share
the system simultaneously. This situation can result in various security
problems. What are the two such problems?

e) Explain all steps in DMA transfer.

Q4) Attempt any four of the following: [4×4=16]
a) Consider the following snapshot of a system.

Allocation        Max Available
A B C   A B C A B C

P0 0 1 1 3 2 1 1 0 2
P1 3  3 2 4 3 2
P2 1 3 4 2 3 4
P3 3 2 1 3 3 3
P4 1 1 1 1 2 3

Answer using Banker's Algorithm. Is the system in a safe state?
b) Consider the following segment table :

Segment Base Length

0 219 600

1 2300 14

2 90 100

3 1327 580

4 1952 96
What are the physical addresses for the following logical addresses?
i) 0430, ii) 10, iii) 2500.

c) Given memory partitions of 100 kB, 500 kB, 200 kB, 300 kB and 600 kB
(in order), how would each of the first-fit and best-fit algorithms place
processes of 212 kB, 417 kB, 112 kB and 426 kB (in order)? Which
algorithm makes the most efficient use of memory?
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d) Consider the following reference string
4, 3, 2, 1, 4, 3, 5, 4, 3, 2, 1, 5.
How many page fault occurs for the following algorithms with 3 page
frames.
i) LRU
ii) Optimal.

e) Consider the following snapshot of a system.
Job Arrival time CPU burst time Priority
  J1 0 4 3
  J2 2 3 1 (lowest)
  J3 1 7 4 (highest)
  J4 3 15 2

Compute average turn around time using SJF.

Q5) Write short notes on any four: [4×4=16]
a) Interrupt Handler.
b) Device Driver.
c) Multilevel feed back queue.
d) Distributed operating system.
e) Process synchronization.
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M.C.A. - II (Under Science Faculty)

COMPUTER SCIENCE

CS-301 : Design and Analysis of Algorithms

(Sem. - III) (Old Course)
Time : 3 Hours] [Max. Marks : 80

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

Q1) Attempt any four of the following. [4×5=20]

a) Solve the following recurrence relation
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b) Explain Ο, θ and Ω notation to define complexity of an algorithm.

c) Write the control abstruction for the greedy method. What is the
difference between subset and ordering paradigm.

d) Find out all the spanning trees for the graph given below :

e) Obtain an optimal merge pattern for merging 5 files whose sizes are
F = (5, 10, 7, 28, 5) using greedy strategy. Draw the binary merge tree.

Q2) Attempt any six of the following. [6×8=48]

a) Show how quicksort sorts the following sequence of keys. What is its
time complexity. Is quicksort a inplace sorting algorithm?

Keys : 5, 5, 8, 3, 4, 3, 2
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b) Find an optimal solution to knapsack problem instance, n = 7, m = 35,
w = (15, 13, 12, 7, 9, 5, 8) and p = (30, 28, 36, 7, 15, 10, 20)

c) Using Prims and Kruskul's algorithm find the minimum spanning tree of
following graph G.

d) What is flow network? Explain Ford Fulkerson algorithm to find maximum
flow and illustrate it on the following network where s is the source and t
is the sink.

e) Solve the following Knapsack problem by branch and bound method.
m = 25, p = (5, 4, 3, 2, 4) and w = (10, 8, 7, 6, 3)

f) Explain all stages in BFS and DFS for the following graph assuming
start node a P.

g) Given set S of weights as (5, 10, 12, 13, 15, 18), n = 6, m = 30. Apply
backtrucking to find all possible subsets of S that gives the sum of
elements as 30.

h) Develop the recurrence relation for travelling salesman problem using
dynamic programming and show that the time complexity is O(n22n).
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Q3) Attempt any three of the following. [3×4=12]

a) Diagramatically represent the solution space of 4 Queen's problem.

b) Apply Backtrucking method on the following instance of graph coloring
problem of 4 nodes and 3 colors. Find an solutions.

c) (i) State Cook's theorem.
(ii) Strongly connected component.

d) Show the relationship between P, NP, NP-Hard and NP-Complete
problems.

34
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[3734]-32

M.C.A. - II (Science Faculty)

CS-302 : DATABASE SYSTEM CONCEPTS

(Sem. - III) (Old)
Time : 3 Hours] [Max. Marks : 80

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

Q1) a) Kalpa Vriksha is an upgrowing construction company. It develops various
sites in the Bombay suburbs. The sites can be as large as a township or
as small as an apartment. Customers book flats which can be either
1 BHK or 2 BHK or 3 BHK. Payment can be done through bank by
borrowing a loan or down payment of cash.
Construct an E-R diagram for the above database.  [10]

i) Identify the Entity Sets, Relationship sets and their attributes.

ii) Identify the Primary key for each entity set.

iii) Convert E-R diagram into Relational database.

b) Attempt any one of the following.  [6]
i) What is data model? Explain in detail the types of data model.
ii) Draw the structure of DBMS. Explain the Query Processor

Component.

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

a) Short note on Data Abstraction.

b) Explain the following :

i) Primary Key.

ii) Derived attribute.

iii) Weak Entity Set.

iv) Discriminating attribute.
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c) Explain with the help of an example the ECA model of Triggers.

d) Explain with the help of a suitable example as to why the fourth normal
form was introduced.

e) Define Lock. Discuss the different types of lock. Also explain its usage.

Q3) Attempt any four of the following. [16]
a) Discuss the reasons for allowing concurrent execution of transactions.
b) Explain the concept of View serializability of schedules based on View

Equivalence.
c) Define the following :

i) 2NF     ii) 3NF     iii) BCNF     iv) 4NF
d) Discuss Armstrong's Axioms.
e) Explain the help of Audit trails for security purpose.

Q4) Attempt any four of the following. [16]
a) Consider the following relational database.

Supplier (Sno, Sname, Saddr, Sphone)
Item (Icode, Iname)
SI (Sno, Icode, Qty, Price)
Write following queries in Relational Algebra.
i) List the name, address and phone no. of suppliers supplying 'Table'.
ii) Calculate the total quantity of Item whose item code = 'I108'.

b) Short note on Timestamp Ordering Protocol.
c) Explain the following :

i) 2PL     ii) Strict 2PL     iii) Rigorous 2PL     iv) Conservative 2PL
d) Short note on Shadow Paging.
e) Consider the following Relational Database.

Emp (Eno, Ename, addr, Job, Salary, age, deptno)
Dept (dno, dname, mgrno)
Write the following queries in SQL.
i) List the youngest employee working for 'Accounts' department.
ii) Display the departments managed by 'ShriRam Dixit'.
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Q5) Attempt any four of the following. [16]
a) The following is a list of events in an interleaved execution of set of

transactions T1, T2, T3, T4 with 2PL Protocol.
Time Transaction Code

t1 T1 Lock (A, X)
t2 T2 Lock (B, S)
t3 T1 Lock (B, X)
t4 T2 Lock (A, S)
t5 T3 Lock (C, X)
t6 T4 Lock (C, S)
t7 T3 Lock (A, X)

Construct a wait-For-Graph according to the above request. Is there a
deadlock? Give proper justifications.

b) Consider following transactions.
T1 T2 T3

Read (A) Read (C) Read (B)
A = A + 25 C = C + 88 B = B + 70
Write (A) Write (C) Write (B)
Read (B)  Read (A) Read (K)
B = B - 20 A = A + 60 K = K + 81
Write (B) Write (A) Write (K)
Give atleast 2 non-serial schedules which are serializable for above 3
transactions.

c) Following are the log entries at the time of system crash.
[ start - transaction T1]
[ write, T1, A, 200]
[ commit T1]
[ checkpoint]
[ start - transaction T5]
[ write, T5, K, 29]
[ write, T5, R, 108]
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[ start - transaction T4]
[ write, T4, B, 1024]
[ commit T5]
[ start - transaction T2]
[ write, T2, D, 1160]

                                              System Crash
What is the Recovery Procedure if
i) Deffered update is used.
ii) Immediate update is used.

d) Consider relation R = (X, Y, Z, A, B, C) and set of FD, F = {A → B,
X → Y, XY → ABC, A → C}. Compute the set of candidate keys.

e) Explain with a suitable example 'Assertions'.
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M.C.A. - II (Under Science Faculty)

COMPUTER SCIENCE

CS-402 : Artificial Intelligence

(Sem. - IV) (Old)
Time : 3 Hours] [Max. Marks : 80

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

Q1) Attempt any four of the following. [4×4=16]
a) What is the purpose of Turing Test? Expain in detail.
b) Define the following terms and give one example for each.

(i) Modus Ponens, (ii) Chain Rule.
c) Explain knowledge aquisition in detail.
d) Write a short note on object oriented systems.
e) Describe the application of A.I.

Q2) Attempt any four of the following. [4×4=16]
a) Write a LISP function to add all elements of an array.
b) Write a LISP function to find n raised to m using recursion.
c) Write a LISP function to find area of triangle with proper messaging.
d) Write a PROLOG program to find nth element of the given list.
e) Write a PROLOG program to find factorial of given number.

Q3) Attempt any four of the following. [4×4=16]
a) Explain any four predicates used in LISP.
b) Explain the concept of dynamic database in PROLOG.
c) Write a short note CG.
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d) Write unification algorithm.
e) Transform the following formula to prenere normal form.

œx : [›››››y : Q(x, y) ∧ p(x)] → [›››››z : R(x, z) ∨ R(y, z)]

Q4) Attempt any two of the following. [2×8=16]
a) Explain various primitives actions provided in CD theory.
b) Write DFS algorithm and draw stepwise tree generation by expanding

each next state until a goal node is reached.
[Goal states are designated with *].

c) Discuss problem characteristics in detail.

Q5) Attempt any two of the following. [2×8=16]
a) Write shop script.
b) Construct partitioned semantic Net representations for the following

(i) Every dog has bitten a mail carrier.
(ii) Every dog in town has bitten the constable.

c) What do you mean by resolution? Discuss different types of resolution.
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