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Full Marks: 100
(Senior Level)
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(Figures in Right hand margin indicate Marks)

Answer All questions

1.
(a)
Write down the full form of the followings:
(2.5)



CISC, CDMA, URL, ASCII, XML


(b)
Give one example of each of the followings: 
(2.5)



Search Engine, Multi-user Operating System, E-mail client, RDBMS Package, Object Oriented Programming language


(c)
Write the purpose for which the following are used:
(2.5)



Modem, Firewall, FTP


(d)
Name five interactive input devices.
(2.5)

2.
(a)
Suppose we have a cache with 256 bytes and a block size of 32 bytes. Which block does 
(4)



the byte address fall into?


(b)
The capacity of a memory unit is defined by the number of words multiplied by the 
(4)



number of bits/word. How many separate address and data lines are needed for a memory of 4K X 16?


(c)
An instruction takes i microseconds and a page fault takes an additional j microseconds.
(4)



What is the effective instruction time if on the average a page fault occurs every k instructions.

(d)
If (73)x=(54)y what are the possible values of x and y, where x and y are bases of number
(3)



system.

3.
(a)
What will be the output of the following program segment:
(2.5)



int i=0,n,s=0;



scanf(“%d”,&n);



while(i<n) {



i=i+1; s=s+i;}



printf(“%d”,s);


(b)
What value is returned by f(1) in
(2.5)



int f(int n)



{ static int i=1;



if(n>=5) return n;



n=n+i;



i++; return f(n);}

(c)
What will be the output of the following C program segment:
(2.5)



main()



{




int x=20, y=35;




x=y++ + x++;




y=++y + ++x;




printf(“%d,%d”,x,y);



}


(d)
What is the output of the following pseudo-code for n>0?
(2.5)



int f(int n)



{ if (n==0) return 0;



else return n%2+f(n/2);}
4.
(a)
Write an algorithm to input any positive integer and find out the sum of each digit and
(7.5)


 
number of occurrence of each digit.

(b)
A permutation of the set S is an ordered sequence of elements of S in which each integer
(7.5)


from S appears exactly once. Design an algorithm which, given an integer N and an array P of integers of length N, checks whether P represents a permutation of S={1,2,3,…N}.

5.
(a)
Consider a 1 X n  chess  board. Suppose we can colour each square of the chess board
(7.5)



by red, white or blue. Let an be the number of ways of colouring the n squares so that no two adjacent squares are coloured red. Find a recurrence relation satisfied by an.


(b)
The mode of a set of numbers is the number that occurs most frequently in the set. Give
(7.5)



an algorithm to compute the mode/modes of a set of n numbers.

6. Write a program in C / C++ / Java to find the rightmost non-zero digit of n! 
(15)


For example 7!=5040, so the rightmost nonzero digit is 4. The input is any integer between 1 to 100 inclusive.

7.
Write a program in C / C++ / Java  to  find  the  minimal  solution  to a set of inequalities. A set 
(20)


inequality has the format X contains S where X may be any set name and S may be a set name [i.e. X
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 S] or a set element. [i.e. S 
[image: image2.wmf]Î

X]. Sets are named A-Z and contain element from a-z. The first line of input specifies the number of set inequalities (N). The next N lines contain one set inequality. For each set name that appears in the input your program must determine its minimal set: the smallest set of elements that the name must take in order that all the inequalities hold. Output, in alphabetical order, each set name followed by its minimal set with the elements in alphabetical order, as shown below.


Sample input



5


A contains B


A contains c


B contains d


F contains A


F contains z


Output


A={c,d}


B={d}


F={c,d,z}

Orissa Information Technology Olympiad, 2008
Full Marks: 100
(Junior Level)
Time: 3 Hrs.

(Figures in Right hand margin indicate Marks)

Answer All questions

1.
(a)
Write down the full form of the followings:
(2.5)



CISC, CDMA, URL, ASCII, XML


(b)
Give one example of each of the followings: 
(2.5)



Search Engine, Multi-user Operating System, E-mail client, RDBMS Package, Object Oriented Programming language


(c)
Write the purpose for which the following are used:
(2.5)



Modem, Firewall, FTP


(d)
Name five interactive input devices.
(2.5)

2.
(a)
How many 1’s are there in the binary representation of the number 1024?
(2.5)


(b)
How many bits are there in 1 MB? 
(2.5)


(c)
Name five storage devices.
(2.5)


(d)
A decimal number has 25 digits. What is the number of bits in its equivalent binary 
(2.5)



representation?

3.
(a)
Assume that X and Y are nonzero positive integers. What does the following psedocode
(4)



compute?



while X 
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Y do



if X>Y then




X=X-Y



else
Y=Y-X



write X.

(b)
What is the output of the following psedocode?
(3)



1.
Get X



2.
Set S=1, P=1



3.
for i=1 to 100 repeat the following steps:




3.1
P=P*X




3.2
S=S+P



4.
Print S


(c)
What is the output of the following algorithm if X, Y are given +ve integer with X>Y
(3)



while (Y>0) repeat the following steps:



{




Z = remainder when X is divided by Y




X=Y




Y=Z



}



print X

4.
(a)
Describe an algorithm that locates the first occurrence of the largest element in a finite list
(7.5)



of integers, where the integers in the list are not necessarily distinct.


(b)
Write an algorithm to input any positive integer and find out the sum of each digit and
(7.5)


 
number of occurrence of each digit.
5.
A  permutation  of  the  set  S  is  an  ordered sequence of elements of S in which each integer
(10)


from S appears exactly once. Design an algorithm which, given an integer N and an array P of integers of length N, checks whether P represents a permutation of S={1,2,3,…N}.

6.
You  are  given  two  words  and  your  job  is  to remove  all letters from the first word that are 
(10)


contained in the second. Write an algorithm to achieve this.

7.
Write a program in C/C++/Java which accepts as input a list of subjects, a list of verbs, and a 
(15)


list of objects and produces all possible sentences which consists of a subject, a verb and an object.


Input


The first line of input file contains a positive integer n which is the number of data sets which follow. For each of the n data set the data begins with three positive integers one per line each 
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 20, which represents the number of subjects, verbs and objects, respectively, which are provided. Following this line are subjects, one per line, the verbs, one per line and the objects are per line in alphabetical order. The maximum length of any subject, predicate or object is 25 characters.


The output consists of all possible sentences which can be formed using one subject, one verb and one object and is to be output in alphabetical order with a period at the end of each sentence.

8.
Write a program in C / C++ / Java  to  find  the  minimal  solution  to a set of inequalities. A set 
(20)


inequality has the format X contains S where X may be any set name and S may be a set name [i.e. X
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 S] or a set element. [i.e. S 
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X]. Sets are named A-Z and contain element from a-z. The first line of input specifies the number of set inequalities (N). The next N lines contain one set inequality. For each set name that appears in the input your program must determine its minimal set: the smallest set of elements that the name must take in order that all the inequalities hold. Output, in alphabetical order, each set name followed by its minimal set with the elements in alphabetical order, as shown below.


Sample input



5


A contains B


A contains c


B contains d


F contains A


F contains z


Output


A={c,d}


B={d}


F={c,d,z}
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