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COMPUTER SCIENCE AND APPLICATIONS

PAPER-III

Note : This paper is of two hundred (200) marks containing four (4) sections. Candidates

are required to attempt the questions contained in these sections according to the

detailed instructions given therein.
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SECTION – I

Note : This section consists of two essay type questions of twenty (20) marks each, to be

answered in about five hundred (500) words each. (2 ×× 20 = 40 marks)

1. (a) Given the inorder and preorder sequences of a binary tree, design an algorithm

to generate inorder sequence of binary tree. Illustrate with an example.

(b) Illustrate a general formula to calculate size of a queue which works on the

basis of modulo function. Show different cases with example. (10+10)

OR

(a) Write a backtracking algorithm for the N-Queen’s problem.

(b) Show that the vertex cover problem is NP-complete. (10+10)

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________



D-87-10 4 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________



D-87-10 5 P.T.O.

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________



D-87-10 6 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________



D-87-10 7 P.T.O.

2. (a) Shannon and Nyquist formulas of channel capacity places upper limit on the

bit rate of a channel. Are they related  and how ? What are key factors that

affect channel capacity ?

(b) Explain SSL objective & layer. Give block diagram of SSL protocol stack.

Discuss SSL Record and SSL Alert protocols. (10+10)

OR

(a) Given the relation R (ABCDEF) with the set H = {A → CE, B → D, C → ADE,

BD → F}. Find the closure of BCD.

(b) Given R(A, B, C, D, E, F) and the set of function dependency on R given by

F = {ABC → DE, AB → D, DE → ABC, E → C}. In what normal form is R ?

If it is not in 3 NF, decompose R and find a set 3 NF projection of R. Is this set

lossless and dependency preserving ? (10+10)
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SECTION – II

Note : This section contains three (3) questions from each of the electives/specializations.

The candidate has to choose only one elective/specialization and answer all the

three questions contained therein. Each question carries fifteen (15) marks and is to

be answered in about three hundred (300) words. (3 ×× 15 = 45 Marks)

Elective – I

3. Construct a Turing machine that computes the function

f(x, y) = 


1,   if x < y

0,   otherwise
 15

4. Show that the intersection of a content free language L and a regular language R is a

content free language. 15

5. Find a Greibach normal form grammar equivalent to the following content free

grammar :

S → AA | 0,  A → SS|1 15

Elective – II

3. State and prove channel capacity theorem. 15

4. Describe MPEG1 and MPEG2 standards of compression. 15

5. Explain following properties of 2D-Fourier transformation in image processing :

(a)   Translation     (b)   Rotation    (c)   Linearity 15

Elective – III

3. (a) What is convex function ? Prove that X’HX is a convex function, where H is           

n × n, +ve definite matrix and X is 1 × n vector. 6

(b) Use Wolfe’s method in solving the following quadratic programming

problem :

Maximize Z = 4x1 + 6x2 – 2x

2

1  – 2x1x2 – 2x

2

2 

Subject to the constraints : x1 + x2 < 2, x1, x2 > 0 9

4. Use dual simplex method to solve the following L.P.P.

Minimize  Z = 10x1 + 6x2 + 2x3,

Subject to the constraints : – x1 + x2 + x3 > 1, 3x1 + x2 – x3 > 2, 15

                             x1, x2, x3 > 0

5. Use Dijkstra’s Algorithm, to find the length of shortest path between the vertices a

and z for the following network : 15



D-87-10 12 

Elective – IV

3. Discuss how do you design multilayer perceptron net. Justify with an example. 15

4. Describe back propagation algorithm in Neural network. Mention one application

where back propagation effectively works. 15

5. Bring out the significance of fuzzy theory. Consider fuzzy sets A, B and C defined in

the interval X = [0, 10] of real numbers

A(x) = 
x

x + 2
 , B(x) = 2–x

C(x) = 
1

1 + 10 (x – 2)2 

Calculate the α-cuts and strong α-cuts of these fuzzy sets for the values α = 0.2, 0.5

and 0.8. 15

Elective – V

3. Describe different two methods used in UNIX to change the access permission. 15

4. In UNIX operating system how exec system call works ? Brief in detail logical format

of an executable file in UNIX. 15

5. Describe structure of WINDOWS-2000 operating system with a sketch. Mention

differences between WINDOWS-XP and WINDOWS-7. 15
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SECTION – III

Note : This section contains nine (9) questions of ten (10) marks, each to be answered in

about fifty (50) words. (9 ×× 10 = 90 Marks)

6. Draw the circuit diagram and explain the functioning of JK flip-flop. 10
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7. Consider the following graph based locking protocol, which allow only exclusive lock

modes and which operate on datagraph that are in the form of a rooted directed

acyclic graph.

– A transaction can lock any vertex point.

– To lock any other vertex, the transaction must have visited all the parents of

that vertex and must be having a lock on one of the parents of the vertex.

Show that the protocol ensures serializability and deadlock freedom. 10
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8. Explain Bezier technique for generating curves. 10
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9. Write an algorithm to delete a node from binary search tree. 10
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10. What is the purpose of multiplexing ? What are the three major multiplexing

techniques ? 10
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

11. Explain ‘Demand paged memory management’ in memory management system of

operating system. What are its advantages ? 10

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

12. Explain how to overload [ ] and ( ) operators. 10

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

13. What are the attributes of good software ? In what ways software quality is connected

with formal technical review ? 10

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

14. Explain with diagram different components of an expert system. 10

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

SECTION – IV

Note : This section contains five (5) questions of five (5) marks each based on the following

passage. Each question should be answered in about thirty (30) words.

(5 ×× 5 = 25 Marks)

Consider the following relations concerning a driving school. The primary key of

each relation is in bold face / underlined :

STUDENT : (St.Name, Class#, Th_Mark, Dr_Mark)

STUDENT_DRIVING_TEACHER : (St_Name, Dr_T_Name)

TEACHER_THEORY_CLASS : (Class#, Th_T_Name)

TEACHER_VEHICLE : (Dr_T_Name, License#)

                     VEHICLE : (License#, Make, Model, Year)

A student takes one theory class as well as driving lessons and at the end of the

session receives marks for theory and driving. A Teacher may teach theory, driving,

or both. Write the following queries in relational algebra.

15. Find the list of teachers, who teach theory and give driving lessons on all the

vehicles. 5

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

16. Find the pairs of students satisfying the following conditions :

They have different theory teachers and

They have the same theory marks

They have the same driving marks and

They have different driving teacher 5

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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17. Find the list of students who are taught neither theory lessons nor driving lessons by

“Johnson” (teacher). 5

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

18. Find the list of students who have better marks than “John” in both theory and

driving. 5

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

19. Find the list of students who have more marks than the average theory marks of class

8 (class #). 5

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

____________
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