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Orissa Information Technology Olympiad, 2006
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 following
(2.5)



CDMA, TCP, RDBMS, HTML, URL


(b)
What is the main difference between a compiler and interpreter? 
(2.5)


(c)
Arrange the following types of memory in terms of the increasing order of speed
(2.5)



Hard Disk, Register, RAM, Cache, Tape


(d)
Name five facilities available through internet
(2.5)

2.
(a)
Convert the decimal number (27)10 in binary form. 
(3)


(b)
Name 2 pure input device, 2 pure output device and 2 I/O device
(3)


(c)
Write the purpose for which the following are used: 
(4)



JPEG, MP3, Modem, MICR
3.
(a)
Match the following
(5)



(a) Psedo Random Access memory
(i) Netscape



(b) Search Engine
(ii) WAN



(c) Web Browser
(iii) Alta Vista



(d) Computer Security
(iv) Hard Disk



(e) Computer Networking
(v) Fire wall


(b)
Write down one example of each of the following: 
(3)



Multi User Operating System, Object Oriented Programming Ranging, RDBMS Package, Accounting Package, email client, presentation graphics.


(c)
Write the truth table of a two input NAND gate
(2)

4.
(a)
What is the value of f(2048) computed by the following program fragment? 
(5)



int f(int n)


{
if (n==1) return 1;





else





return (f(n/2)+1);



}

(b) Write an algorithm which transfers values stored in a,b,c,d respectively to b,c,d and a.

5.
Write an algorithm which rearranges an array of 0’s and 1’s such that all the 0’s precede all the 1’s.
6.
A secret code reorders the letter in a message using an array. For example, the following message “Attack at dawn or we are done” is placed in a 5 X 6 arry:

A
t
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c
k
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r
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e
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*
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n
e
*

Blanks are replaced by astericks and full stops are added to the message so that it fills out the array. The coded message is obtained by reading down the columns i.e. A*ww*tanedtt**oancdrreka*e.

Write a program that will encode a message as above.
7.
In a number of sports, a championship may be determined by a double knockout competition. A team is eliminated on its second loss, so the winner is the last remaining team with one or fewer losses. The competition is placed in a series of rounds; in each round, teams that have not been eliminated are paired subject to the constraint that an undefeated team never plays a team with one loss. As many teams as possible are paired in each round. After a number of rounds only two teams remain. These teams play in a round by themselves, although one is undefeated and the other is not. If neither is eliminated, they play again in a final round. For our analysis we assume that this extra round is always necessary.

Write a program in C/C++/Java to report on a Double Knockout competition, as per input and output specifications given below.
Input Specification: The first line of input contains one positive integer n which is the number of test cases which follow it. The next n lines each contain one positive integer t,t<32768, which is the number of teams in the competition for the test case.

Output Specification: For each case there should be an initial line which has the form:

Round 0:2 undefeated, 0 one-loss, 0 eliminated

This is followed by a similar line for each round of the competition, followed by a single line saying how my rounds were played. The output for different test cases is to be separated by a single blank line.

Sample Input:
1
2

Sample Output:

Round 0:2 undefeated, 0 one-loss, 0 eliminated

Round 1:1 undefeated, 1 one-loss, 0 eliminated

Round 2:0 undefeated, 2 one-loss, 0 eliminated

Round 3:0 undefeated, 1 one-loss, 1 eliminated

There are 3 rounds.

8.
Write a program in C/C++/Java for the following problem: Consider mathematical expressions consisting of only variables, addition, multiplication and parentheses. (These are no other symbols, like spaces, division, subtraction, or numerals in the input or output). For example,

a+b+c



xyz



xyz+ab+cd



(a+b)(c+d)e


can be re-expressed as



ace+ade+bce+bde


If there are several solutions, any one will do. The order of variables within terms does not matter, nor does the order of terms within the expression. You do not need to collect like terms; indeed, this is impossible as there are to be no numerals in the input.
Input and output specification:

The first line of input contains an integer n. n lines of input follow, each containing a valid expression as described above. No input line exceeds 100 characters. Your output should consist of n lines, each giving a parenthesis-free expression equivalent to the corresponding line of input.
Sample Input:

5


a+b+c


(a+b)(c+d)e


c+cb+a+c


((a+b)+(c+d))e

(a+a)(a+a)
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Answer All questions

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


CDMA, UML, DHTML, TCP, ORDBMS


(b)
Arrange the following types of memory in terms of the increasing order of speed. 
(2.5)



Tape, Hard Disk, Register, RAM, Cache


(c)
What is the main difference between a compiler and interpreter? 
(2.5)

(d)
Specify the units for representation of Analog Band width and Digital Band width. 
(2.5)
2.
(a)
Convert the octal no. (5624)8 in Hexadecimal Figure 
(3)

(b)
Distinguish between Half Duplex, Full Duplex and Simplex transmission. 
(3)

(c)
Suppose a cache is 10 times faster than main memory and suppose that the cache can be used 90% of the time. How much speed up do we gain by using cache?

3.
(a)
How many Flip Flops (minimum numbers) are required to make a modulo-13 synchronous counter


(b)
How many half adders are necessary to make a 8 bit full adder.
(2)

(c)
Name the four basic network topologies
(2)


(d)
Which topology require a central controller or hub?
(2)


(e)
Realise the Boolean function F=ABC+BCD using NAND gates.
(2)

4.
(a)
What is the output of the following program fragment?
(2)


for (i=3;i<15;i+=3);




printf(“%d”,i);


(b)
What is the output of the following program fragment?
(2)


printf(“%d %d”, x>y?0:y,y>4?x:y);



where x=2, y=5.

(c)
What is the value if f(3,2) computed by the following c-function?
(3)


int f(int x, int y)


{
int val;




val=1;




if(n>0)




{
if(n mod 2==1)  val=val*x;





else val=val*f(x*x,n div 2);}




return val;



}
(c) A circular queue is represented as an array A[0], A[1],…, A[n-1]. If front=5 and rear=n-1 how are rear and front modified after one insertion and one deletion are made into the queue?
5.
(a)
Write an algorithm which rearranges an arrya of 0’s and 1’s such that all the 0’s precede all the 1’s.


(b)
A secret code reorders the letter in a message using an array. For example, the following message “Attack at dawn or we are done” is placed in a 5 X 6 arry:
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Blanks are replaced by astericks and full stops are added to the message so that it fills out the array. The coded message is obtained by reading down the columns i.e. A*ww*tanedtt**oancdrreka*e.

Write a program that will encode a message as above.

6.
Given a set S of n integers and another integer x. Describe a  (n ln n) time algorithm that, determines whether or not there exists two elements inS whose sum is exactly x.
7.
In a number of sports, a championship may be determined by a double knockout competition. A team is eliminated on its second loss, so the winner is the last remaining team with one or fewer losses. The competition is placed in a series of rounds; in each round, teams that have not been eliminated are paired subject to the constraint that an undefeated team never plays a team with one loss. As many teams as possible are paired in each round. After a number of rounds only two teams remain. These teams play in a round by themselves, although one is undefeated and the other is not. If neither is eliminated, they play again in a final round. For our analysis we assume that this extra round is always necessary.

Write a program in C/C++/Java to report on a Double Knockout competition, as per input and output specifications given below.

Input Specification: The first line of input contains one positive integer n which is the number of test cases which follow it. The next n lines each contain one positive integer t,t<32768, which is the number of teams in the competition for the test case.

Output Specification: For each case there should be an initial line which has the form:

Round 0:2 undefeated, 0 one-loss, 0 eliminated

This is followed by a similar line for each round of the competition, followed by a single line saying how my rounds were played. The output for different test cases is to be separated by a single blank line.

Sample Input:

1

2


8.
Write a program in C/C++/Java for the following problem:

A fast food company has decided to build several warehouses along the higway, each located at a restaurant and supplying those restaurants nearby. Naturally, these ware houses should be replaced so as to minimize the distance between the warehouses and the restaurants they service. Your task I to write a program that determines the optimal positions for the warehouses.

You are given the positions of n restaurants across the country as n integers d1<d2<…<dn. These integers are the distances, in kilometres, from the company’s headquarters. You are also given the number k<=n, the number of ware houses to be constructed. You are to place the warehouses at the locations of k of the n restaurants so as to minimize the maximum distance from any restaurant to its nearest warehouse.

Input Specification:

The input file contains several test data sets. Each data set begins with the two integers n<=200 and k. Following this will be n integers d1,d2,..,dn. The number 0 will follow the lst data set. Each integer will be on a separate line of input.

Output Specification:

For each input data set, output three lines. The first line must contain k integers given the locations of the wire house, in kilometers from head office, in ascending order. If several sets of warehouse locations yield the same maximal distance, any one will do. The second line must contain the maximum distance from any restaurant to the nearest warehouse (this is the quantity that your program is to minimize). The third line must be blank.

Sample Input:
6 3 5 6 12 19 20 27 0

(10)





(10)





(20)





(20)





(4)





(2)





(3)





(7.5)





(10)





(15)





Possible output for Sample Input:


	a+b+c


	ace+ade+bce+bde


	c+cb+a+c


	ae+be+ce+de


	aa+aa+aa+aa





(20)





Sample Output:


	Round 0:2 undefeated, 0 one-loss, 0 eliminated


	Round 1:1 undefeated, 1 one-loss, 0 eliminated


Round 2:0 undefeated, 2 one-loss, 0 eliminated


Round 3:0 undefeated, 1 one-loss, 1 eliminated


There are 3 rounds.








Possible Output for the sample Input:


6	20	27


6








