[image: image1.png]






COMPUTER SCIENCE

Paper- I

(THEORY)

Three Hours

(Candidates are allowed additional 15 minutes for only reading the paper. 

They must NOT start writing during this time)

------------------------------------------------------------------------------------------------------------------------------
Answer all questions in Part I (compulsory) and Seven questions from Part-II, choosing three questions  

      

               from Section-A, two from Section-B and two from Section-C.

All working, including rough work, should be done on the same sheet as the rest of the answer.

The intended marks for questions or parts of questions are given in brackets [].

------------------------------------------------------------------------------------------------------------------------------

PART I

Answer all questions

        

 While answering questions in this Part, indicate briefly your working and reasoning, 

wherever required.

Question 1
(a)  State whether the following wff is valid, invalid or unsatisfiable : (a => (b => c)) <=> ((a => b) => c)
[2]

(b) State De Morgan’s laws and prove any one of them algebraically.





[2]

(c)  Convert the following Boolean expression into canonical S-O-P form.







(p.q’ + r).(p’+r’)








[2]
(d)  What is encoding? Define an encoder.








[2]

(e) Simplify the following Boolean expression:

N.M’ + N.O + M.O




[2]
Question 2

(a) Convert the following infix expression to prefix: P*Q*R/S-S+T^U%V*W



[2]

(b) How is a deque different from a circular queue.







[2]

(c) An array mat[-7………7, 7………27] is stored in row-major wise and the first element is stored at 3557.

Find the number of bytes required to store each element in this array if the address of mat[13][17] is 4597.
[2]
(d) Find the worst-case complexity of the following code.






[2]
for(j=1;j<n;j++){

for(i=1;i<=n+1;i++)

{

If(i==n/2)


break;

}

}

(e) What is the use of finally block in try-catch?








[2]
---------------------------------------------------------------------------------------------------------------------------------
Question 3

(a) The following function word( ) is part of some class. Study the definitions and answer the questions that follow.
public void word( String in, int p)

{


if(p<in.length( ) )


{



word(in, p+1);


System.out.print(in.charAt(p));


}

}

(i) What will the function word( String in, int p) return if str=”OBJECT” and p=0?


[2]

(ii)  What will the function word( String in, int p) return if str=”NEMESIS” and p=4?


[2]

(iii) State in one line what the function word( String in, int p) is doing apart from recursion?

[1]
(b) The function nonFib ( ) has been designed to print ‘n’ non-fibonacci numbers.  There are five places in the code marked by ?1?,?2?,?3?,?4?,?5? which must be replaced by expressions or statements so that the program works correctly.
void nonFib( int n)

{

int a=0,b=1,c,i,j;
  do{


c=a+b;


a=b;


b=c;

for(i=?1?;i ?2?;i++)

{



System.out.print(i+” “);



?3?
if(n==0)

?4?
}

       }while(?5?);

}

(i) What is the expression / value at ?1? 








[1]

(ii) What is the expression / value at ?2? 








[1]

(iii) What is the expression / value at ?3? 








[1]

(iv) What is the expression / value at ?4? 








[1]
(v) What is the expression / value at ?5? 








[1]

----------------------------------------------------------------------------------------------------------------------------------
PART - II

Answer seven questions in this part, choosing three questions from Section A,

two from Section B and two from Section C.

SECTION A

Answer any three questions
Question 4
(a) Given F(G,H,I,J) = G’H’I’J’+G’H’I’J+G’H’IJ’+G’HI’J+G’HIJ+G’HIJ’+GHI’J’+GHI’J+GHIJ+GH’I’J’+GH’IJ+GH’IJ’  
(i) Reduce the above expression by using 4-variable K-map, showing the various groups (i.e. octal, quads, pairs).
[4]
(ii)  Draw the logic gate diagram of the reduced expression using NAND gates only.



[1]
(b) Given X(M,B,C,A) = (M+B+C+A’).(M+B+C’+A).(M+B’+C+A).(M+B’+C’+A’).(M’+B’+C+A).(M’+B’+C+A’). 

       (M’+B’+C’+A). (M’+B+C’+A’).(M’+B+C’+A)
(i) Reduce the above expression by using 4-variable K-map, showing the various groups (i.e. octal, quads, pairs).
[4]
(ii) Draw the logic gate diagram of the reduced expression using NOR gates only.



[1]
Question 5
(a) State the principle of duality and apply it to find the dual of the following Boolean expression.

 


(P’+Q).(P.R’+Q.R)+R’.S.T






[3]
(b) State any two equivalence laws and prove one of them using truth table.





[3]

(c) What is Syllogism? From the premises x’=> y and y’=> z infer y’=>z.





[4]

Question 6
(a) Simulate the function of EXOR and XNOR gates using NAND gates only.




[3]

(b) How can hexadecimal numbers be converted to binary? Draw the electronic circuit for the same.


[4]

(c) Draw a full adder using two half adders and an OR gate.






[3]

Question 7
(a) What is Exception handling? Differentiate between throw and throws giving example.



[4]

(b) What is dynamic binding? Explain with an example.







[3]
(c) Explain converse, inverse and contrapositive of a conditional by giving examples.



[3]

SECTION - B

Answer any two questions

Each program should be written in such a way that it clearly depicts the logic of the problem. This can be 
achieved by using mnemonic names and comments in the program.

(Flowcharts and Algorithms are not required)

The programs must be written in Java
Question 8
Design a class Fraction which is used to perform arithmetic operations on fractions. The details of the members of the class are given below:

Class name :

Fraction
Data members/ instance variables:

a
 



: to store the numerator

b




: to store the denominator
Member functions:

Fraction(….) 



: constructor to initialize numerator and denominator
Fraction sum(Fraction x, Fraction y)
: to return the object containing the sum of fractions of the Fraction objects 

  received as parameter.

----------------------------------------------------------------------------------------------------------------------------------
Fraction diff(Fraction x, Fraction y)
: to return the object containing the difference of fractions of Fraction objects 

  received as parameter.

int hcf(int,int)



: to return the HCF of the two parameters using recursive technique.
void display( ) 



: to display the fraction.
Specify the class Fraction giving details of the constructor and the member functions Fraction sum(Fraction x, Fraction y), Fraction diff(Fraction x, Fraction y), int hcf(int,int) and void display( ) and defining the main( ) function to create an object and call the functions accordingly.







        
             [10]

Question 9

A class Title has been designed to convert a sentence in title case. Study the specifications below and design the class.
Class name 



: Title
Data members/ instance variables:

str
 



: to store the sentence

len




: to store the length of the sentence
Member functions:

Title(String sentence)


: to initialize str with sentence
boolean isUpper(String word)

: to return 1 if the word starts with a lowercase letter else returns -1.
void arrange( )



: to arrange the sentence alphabetically.

void titleCase( )



: to convert the sentence in title case.
void display( ) 



: to display the alphabetically sorted sentence in title case.
Specify the class Title giving details of the constructor and the member functions boolean isUpper(String word), void arrange( ), void titleCase( ), void display( ) and define the main( ) function to create an object and call the functions accordingly.










        
             [10]

Question 10
A class Circular has been designed to print a set of elements in a circular fashion. For example, if input is



1,2,3,4
output should be :


1,2,3,4




4,1,2,3




3,4,1,2




2,3,4,1

Class name 



: Circular
Data members/ instance variables:

list[ ]
 



: to store the elements
size




: to store the number of elements
----------------------------------------------------------------------------------------------------------------------------------
Member functions:

void input( )



: to input the size and the elements in the array

void circular( ) 



: to shift the elements of the array one place to the right. First element comes 

to the second position, second element to the third and ultimately the last element comes to the first position and so on.
void reverse( )



: reverse the array without using any temporary variable to swap its elements.

void display( )



: to display the array in a circular fashion.

Specify the class Circular giving details of the constructor and member functions void input( ), void circular( ), void reverse( ), void display( )  define the main( ) function to create an object and call the functions accordingly.
[10]
SECTION - C

Answer any two questions

Each Program/ Algorithm should be written in such a way that it clearly depicts the logic of the

problem step wise. This can also be achieved by using pseudo codes.
The Algorithm must be written in general/ standard form.

Question 11

A class Set has been designed to sort a list of elements in an array. Another class Union has been defined to perform basic set operations. The details of the classes are given below:

Class name 



: Set
Data members/ instance variables:

set[ ]
 



: to store the elements

n




: to store the number of elements
Member functions:

Set(int set[ ])



: to initialize the data members.
void display( )



: to display the set.

Class name 



: Union
Data members/ instance variables:

union[ ]




: to store the union of two sets

Union(…..)



: parametrized constructor

void findUnion(Set, Set)


: to find the union of two sets.

void display( )



: to display the union of the sets.

Specify the class Set giving details of the constructor and member functions void display( ). Using the concept of inheritance, specify the class Union giving details of the member functions void findUnion( ) and void display( ). The main function need NOT be written.





       



[10]
----------------------------------------------------------------------------------------------------------------------------------
Question 12
Define a class List which allows the user to add and remove elements from either end (front and rear).The details of the class List are as follows:

Class :
List

Data Members/instance variables:

de[]



:an array to hold maximum of 50 character elements

capacity


:store the capacity of the array

front



:to point to the index of front

rear 



:to point to the index of rear

Member functions:

List(int)


:constructor to initialize the data members

void inputFront(char)

:to add elements from the front if possible else display the message “OVERFLOW”.
void inputRear(char)

:to add elements from the rear if possible else display the message “OVERFLOW”.
void removeFront()

:to remove and return from the front if possible else return -99999.

void removeRear()

:to remove and return from the rear if possible else return -99999.

void display()


:to display the list of elements.

a) Specify the class List giving the details of the constructor() and member functions.




The main() function need NOT be written. 







[9]
b) What is the common name of the entity described above.






[1]
Question 13
a) A linked list is formed from the objects of a class. 


class Node



{




int data;




Node next;



}

Write a method OR an algorithm to search a given element in the linked list. The prototype for the method is given as:

void search(Node start, int ele)






[2]
b) Differentiate between abstract class and an interface.






[3]

c) What do you understand by computational complexity?






[2]

d) From the traversal order given below, construct a binary tree.





[3]
Preorder: 3,7,9,1,4,2,6,5,8


Inorder:   7,1,4,9,2,3,6,8,5
----------------------------------------------------------------------------------------------------------------------------------
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