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PART I (20 MARKS)
Answer all questions
While answering questions in this Part, indicate briefly your working and reasoning, wherever reguired
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(a) State Involution law and prove it with the help ¢f a truth table.
~ib)_Show that X V ~(Y A X) is a tautology. | |
(c) ind the dual of T
Y XEX*1=1
_Ad) _ Write the maxterm and multenn nl en the mputﬁ are A—O B:I. C=1a 1d D=0.
(e} Identify b single equrvalent gatelfor the follgpwing diagrgm:
L_'_ ;}{ i“'”m . S SRS —— R e -
N j: Do) -
p
T R e e
Questiof 2 i i
(Q)  Sfate nro advantages of ysing the corteepr af inhdrirance in Jva.
TP array AR [ e Gy 2o k2L stares_elements in Row Major W ise. with
the address AR[21{3] asHi42. If eafh element gequires 2 bytes of stotage. find the
ase address
(‘c; State the sequeuce of traversing a binary tree in:
( ) pzem B S e S S s
(1i) postjrdez'
_tdy__ Converr the ollowi g me\ e\piessmn into 1r< postn\ form:



Question 3
(a The following functions are part of some class.
void funl{char sf J.int x;
{ System.out.printlngs):
<har temip:
if(x<s Jength/2)
{ temp=s[x]:
sfx]=s[s length-x-1]:
s[s.length-x-1]=temp:
fanl(s.x+1):

void flun2(strng ny
{ char of J=oew char{nlengthi )}
for(int i=0:i<c fength: i++)
cl1)=n.charAwi):

funlfc, Oy
}
il What will be the owrput of funf( } when the value of s{ ={ T U NE}  [2]
and x=1"
{1y What will be the outpuar of fum( ) when the value of n ="SCROLL" " 2]
(i} State mnone Hue what does the function funl( ) do apat from recursion, 1}
PART -1II
Answer six questions fin this pari, cheosing twe questions from
Section 4, two from Section B and two from Section C.
SECTION- A
Aiiswer any e quesrions.
Question 4 - »

{a) Given the Boolean funcnion F(A, B, C, D)y =X (1,3,5,7.8,9,10,11,14,15).
{1y  Reduce the above expression bv using J-variable Kmnaugh map. showmyg
the various groups (i.e. octal. quads and pairs).
(iiy Draw the logic gate diagram for the reduced expression. Assume thar the
variables and their compleients are available as inpurs, -
(b}  Given the Boolean function:
F(A, B, C, D) = m(4.6.7,10,11,12,14,15).

(4]

1]



@ ‘Re(iuce the above expression by using 4-variable Kamaugh map, showi mg [4}

the xanons groups (i.e. octal, quads and pairs).

(ii) Draw the lomc gate dmgxam for the reduced expression. Assume ihat the {1}

. vanables and theu complements are available as inputs.

- Qnestinn 5

(a) _ ;What is a decoder? Draw the logic dtagram fora bmar} tooctal (3 to 8y decoder. {3
) ‘Howis a }mlf adder different from a full adder? Draw the truth table and derive “
©the SUM and CARRY' expressmn for a full adder. Also, draw the logic dtagmn '

for a full adder. - : : ,
~ {e) State whether the foilowmg expx'essmn is a Tantology Cmuradicuon or & 13}
o ’Cuntmgency, witli the help of a truth table: o
(X"':’Z) V ~ {(X—>Y) A(Y= —3’2)1
Question 6 » .
@ A passenger is allotted a wmdcrw seat m an mrcraft if hc:shc satisfies the criteria =~ [5)
B given below: ' o
e The passengex is below 15 years and s accompamed by an adult.
: | | OR
e ; 'ﬂi;: passenger is a lady and is not acc’:mn]}anied by an adlnlt. ,

"~ oR | |
, ot below 15 years. but ls ttaifeliiug for tﬁe,fikrs't time.

) Tﬁe i;iputs ‘aré:‘
weers |
| A | Thepassenger is below 15 years age.
c ’Ihe gasseng.er ;s aceampamed by an adult:
‘L The passengerisalady. '
F ‘The passenget is. travellmg for the ﬁrst time.

{In all the above cases 1 indicates yes. and 0 indicates no)

- .0utput W I}enotes the passenger is allotted a wmdow seat (i mdmates ¥es

and 0 mdacates o)

\ Draw the truth table for the mputs and cutpuis given abme and Wnte the SOP ,
B expressmn for W(A,C,L,Fj . ,

®

©

State the complemem pmpeme: Find the complemen: of me f‘oﬂownm Boolean 131

,exprcssmn using De Mmgan § lav»

2 AB'+A’+BC ‘

Dxﬁ’ercutzate between Cfu tomcai Jorm and (lm dmaa‘ Jorni of exptessmm 121



SECTION-B

Answer any hwo questions.
Each program should be writren in such a way that it elearly depicts the logic of the problem.
This can be achieved by ustig mnemonic names and comments in the program.
(Flowcharts and Algorithins are not required. )
The programs must be written in Java.

Question 7

A disarium mumber is a number in which the sum of the digits to the power of their {10]
respective position is equai ts the number itself. :

Example: 135=1'+3"+
Hence, 135 is a disarium mnnber.

Design a class Disarfum to check if a given number is a disarium number or not. Some
of the members of the class are given below:

Class name . Disarium
Data members/instance variables:
int num . stores the number
int size . stores the size of the number

Meihods!Member fanctions:

Disaritn(int nn) . parameterized constructor to mmaitze the data
members n=nn and size =0

void coumtDigii( ) . counts the total nomber of digits and assigns 1t
to size
int sumofDhgits(int n. int p) :  rehuns the sum of the digits of the munber(n)

to the power of their respective positions(p)
using recursive technigue

void check( ) ‘ : checks whether the number is a disarium
number and displays the result mth an
appropriate message

Specify the class Disarium giving the details of the constructor( ), \'did countD¥igit( ),
int sumofDigits(int, int) and void check(). Define the main( ) function to create an object
aud call the functions accordingly to enable the task.



Question 8 _

A class Shift contains a two dimensional integer array of order (m~n) where the maximum 10]
values of both m and n is 5. Design the class Shift to shuffle the matrix (i.e. the first row
becomes the last. the second row becomes the first and so on). The details of the members

of the class are given below:

Class naine - Shift

Data member/instance variable:

matf ][ ] 1 stores the array element
m . integer to store the number of rows
n : integer to store the number of columns

Member functions/methods:
Shift(mt mm. int on ) . parameterized constructor to initialize the data
members m=mm and n=nn
void input{ )

void cyclic(Shift P) : cnables the matrix of the object(P) to shift each
row upwasds in a cyclic manner and store the
resultant matrix in the curent object

void display( ) © displays the matrix elements

Specify the class Shift giving details of the constructor(). void input( ), void cyclic(Shift)
and void display( ). Define the main( ) fanction fo create an object and call the methods
accordingly to enable the task of shifting the array elements.

Question 9
A class ConsChange has been defined with the following details: [10]
Class name : ConsChange
Data members/instance variables:
word o stores the word
len : stores the length of the word
Member functions/methods: ‘
ConsChange( ) .+ default constructor
void readword( ) ' : accepts the word in lowercase
void shiftcons( ) . shifts all the comsonants of the word at the

beginning followed by the vowels (e.g. spoon
becomes spnoa)

void changeword( ) :  changes the case of all occurring consonants of
the shitted word to uppercase. for e.g. (spnoo
becomes SPNoo)

displays the original word, shifted word and the
changed word

Specify the class ConsChange giving the details of the constructor{ },
void readword( ). void shiftcons{ ), void changeword( ) and void show( ). Define the
main( ) function fo create an object and call the functions accordingly to enable the task.



SECTION-C
Answer any two guestions.

Evch program should be writien in snch away that it clearly depicts the logic of the problen stephiise,
This can be achieved by using conments in tire program and mnemonic names or pseudo codes for
algoritions. The programs must be written in Java and the algoritinns must be wrinen in general 7

standard form, wherever required  specified.
(Flowcharts are not required.)
Question 10
A super class Bank hias been defined 1o store the details of a customer. Define a sub-class  [5]
Account that enables transactions for the customer with the bank. The details of both the
classes are given below:

Class name . Bank
Data member/instance variahle:
name ' . stores the name of the customer
accno : stores the account number
p . stores the principal amount m decimals
Member functions/methods: '
Bank(...) . parameterized constiuctor to assign values to
the mstance vanables
void displav( ) . displays the details of the customer
Class naine: Account

Data mmember/instance variable:

anit © stores the transaction amount in decimals
Member functions/methods:

Account{...) : parameteszed constructor to assign vahies fo the
instance variables of both the classes

void deposit( ) : accepts the amount and updates the principal as
p=p + amt

void withdraw( ) : accepts the amount and updates the principal as

p=p—amt

1f the withdrawal amount is more than the
principal amount. then display the message
“INSUFFICIENT BALANCE”. If the principal
amount after withdrawal is less than 300. then a
penalty is imposed by using the formula
p=p—(500—p)/ [0

void display( ) : displays the details of the customer

Assume_that the super class Bank has been_defined. Using the concept of Inheritauce.
specify the class Account giving details of the constructor(...). void deposit( ),
void withdraw( ) and veid displav().

The super class and the main function need not be written.




Question 11

A bookshelf is designed to store the books in a stack with LIFO(Last In First Out) [5]
operation. Define a class Book with the following specifications:

Class name
Data members/instance variables:
name| ]
point
max
Methods/Member functions:
Book({int cap)

void add(String v)

void display( )

Book

stores the names of the books
stores the index of the topmost book
stores the maxinnim capacity of the bookshelf

constructer to initialise the data members

max = cap and point = —|

displays the name of the book which was last
entered in the shelf. If there is no book left in
the shelf. displays the message “SHELF
EMPTY™

adds the name of the book to the shelf if
possible. otherwise displays the message
“SHELF FULL™

displays all the names of the books available in
the shelf

Specify the class Book giving the details of ONLY the functions void tell( } and
void add(String). Assume that the other functions have been defined.

The main function need not be written.

Question 12

(5]

A class Mixer has been defined to mix two arrays. Some of the members of the class are given

below:

Class name

Data membersfinstance variables:
it anf ]
mtn

Member functions:
Mixer¢int un)

void accept( )

Mixer mix{Mixer A)

void displayv( j

Mixer

to store the elements of an array

to store the size of the uray

constructor to assign n=nn

to accept the elements of the array in ascending
order without any duplicates

to merge the clurent object artay elemeuts with
the parameterized array elements and return the
resultant object

fo display the elements of the array



