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�1.	Rectangles (20 marks)



	Program Name:	PROGRAM1.EXE

	Input File:		SAMPLE1.DAT



	We can use characters instead of lines to draw a rectangle. Assume that each position of the text screen of your computer can be addressed by an integer pair (c, r), where c is the column number (1 ( c ( 60) and r is the row number (1 ( r ( 20).  For example, the top left corner of the screen is represented by (1, 1), the position immediately to the right of (1, 1) is represented by (2, 1), and the position at the bottom right corner is (60, 20).



	Given the positions of the top left corner and the bottom right corner, a rectangle can be drawn on the screen.  The following figure is an example of using the character “X” to draw a rectangle with the top left corner at (3, 2) and the bottom right corner at (7, 4).



	............................................................

	..XXXXX.....................................................

	..X   X.....................................................

	..XXXXX.....................................................

	............................................................

	(Note:	Only the top five lines of the screen is shown in the above example. The dots are used to show the relative positions of the screen.)



	Suppose all rectangles drawn are not transparent. When more than one rectangle is drawn, part or all of the previously drawn rectangles may be covered by the rectangles that are drawn later.



	You are asked to write a program to draw a number of rectangles using a number of characters. Your program should accept a filename from the keyboard, and read the given data from this file. Your program should be able to display all rectangles in the sequence as indicated in the data file.



	Input Data

	In the input text file SAMPLE1.DAT, there are N+1 lines, where 1  ( N ( 10. The first line of the file contains an integer N.  Each of the following N lines contains a character and four integers a, b, c and d, each separated by a space.  The character is any printable character and is used for drawing the sides of the rectangle. The first two integers a and b represent the position of  the top left corner of the rectangle is at (a,b). The last two integers c and d represent the position of the bottom right corner of the rectangle is at (c,d).



	Example Input and Output

	

SAMPLE1.DAT��4��X 23 3 41 11��Y 18 6 28 11��* 37 2 52 7��8 14 5 31 13���		Below is a sample output of the program. In these outputs, all the information following the question mark is entered through the keyboard by the user. All other items are output from the program.	





Data file? SAMPLE1.DAT



                                                            

                                    ****************        

                      XXXXXXXXXXXXXX*              *        

                      X             *              *        

             888888888888888888     *              *        

             8                8     *              *        

             8                8     ****************        

             8                8         X                   

             8                8         X                   

             8                8         X                   

             8                8XXXXXXXXXX                   

             8                8                             

             888888888888888888                             

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            



2.	Software Competition (20 marks)



	Program name:	PROGRAM2.EXE

	Input File:		SAMPLE2.DAT



	In a software competition, all participants have to attempt five papers, namely, Paper 1, Paper 2, Paper 3, Paper 4 and Paper 5. The overall ranking of a participant is determined by the total score of the five papers. The passing mark of each paper is 40. If a participant fails in two or more papers, he/she will no longer be ranked.  If two or more participants have the same total scores, their performance in Paper 5 will determine their rankings.



	You are asked to write a program to read the scores of all participants and rank them as described above.  Your program should accept a filename from the keyboard, and read the input data from this file.  Your output should have the same format as shown in the sample output.



	Input File

	In the input text file SAMPLE2.DAT, there are N+1 lines, where 1 �symbol 163 \f "Symbol" \s 12�� N �symbol 163 \f "Symbol" \s 12�� 200. The first line contains a number N. Each of the following N lines contains exactly 30 characters. The first 15 characters represent the participant’s name in capital letters. The remaining 15 characters represent the scores of the participant in the five papers (in the order of Paper 1, Paper 2, ..., Paper 5).  Each score occupies three places. If a score is less than three digits, it will be packed with leading spaces.



	Example Input and Output

	

SAMPLE2.DAT��4��CHAN A B        20 86 79 30 80��MA X Y          53 52 50 49 60��WONG C D         8
10
0
 
7
0 
60 40��HO S T          47 64 83 70  0��

		Below is a sample output of the program. In these outputs, all the information following the question mark is entered through the keyboard by the user. All other items are output from the program.	



Data file? SAMPLE2.DAT



STUDENT          SCORE

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

WONG C D           278

MA X Y             264

HO S T             264





3.	Division (40 Marks)



	Program Name:	PROGRAM3.EXE

	Input File:		SAMPLE3.DAT



	Given two non-negative integers A and B, you are asked to write a program to calculate the exact value of A divided by B.  Your program should accept a filename from the keyboard, and read the input data (A and B) from this file.  Output the result to the screen in the format as shown in the sample output.  Recurring decimal(s), if any, is/are put inside a pair of square brackets.



	Input Data

	In the input text file SAMPLE3.DAT, there are two lines of text. The first line contains an integer A and the second line contains an integer B where 0 ( A ( B, and 0 < B < 40.



	Example Input and Output

	

	

SAMPLE3.DAT��8��13��

		Below is a sample output of the program. In these outputs, all the information following the question mark is entered through the keyboard by the user. All other items are output from the program.	





Data file? SAMPLE3.DAT



8 / 13 = 0.[615384]





4.	Word Chain (60 Marks)



	Program Name:	PROGRAM4.EXE

	Input File:		SAMPLE4.DAT



	A “word chain” is a sequence of words of the same length and any adjacent pair of words differed by exactly one letter. The following sequence of words is an example of a word chain.



		MOM, MOP, MAP, TAP, TIP, SIP



	You are asked to write a program to find a word chain beginning with the first word in a given set of words. On the screen, output each word of the word chain on one line as shown in the sample output below. Use the character “!” to link up the two distinct characters in the word chain as shown in the sample output. If there are more than one way of forming a word chain, you only need to display one of them.  If one or more of the given words are not used, the word chain is said to be broken.  In this case, print out those words which can form a word chain and also the message “This chain is broken.”  Your program should accept a filename from the keyboard, and read the input data from this file.



	Input Data

In the input text file SAMPLE4.DAT, there are N+1 lines. The first line of the input file contains an integer N, where 2 ( N ( 20, which represents the number of words given. Each of the following N lines contains a word in capital letters.  All words are of the same length.



	Example Input and Output

		

SAMPLE4.DAT��5��TWO��PAT��TOP��TOO��POP��

		Below is a sample output of the program. In these outputs, all the information following the question mark is entered through the keyboard by the user. All other items are output from the program.	



Data file? SAMPLE4.DAT



TWO

 !

TOO

  !

TOP

!

POP

This chain is broken.

5.	Shortest Route (60 Marks)



	Program Name:	PROGRAM5.EXE

	Input File:		SAMPLE5.DAT



	A traveller wants to find the shortest distance for him to travel from one city to another city in a country. He has collected all information of bus routes travelling across different cities in the country. The name of a city in the country is represented by one alphabet in capital letter. There is no city called Z.  A bus route is represented by a pair of alphabets and its order is insignificant.  For example, both “AB” and “BA” represent a bus route running between city A and city B.  This bus runs from A to B and also from B to A on the same route.



	You are given all the bus routes in the country and the distance travelled by the bus of each route. You are asked to write a program to find the shortest route for the traveller to go from one city (starting city) to another city (ending city). Your program should accept a filename from the keyboard, and read the given data from this file.  Display your result in the format as shown in the sample output below.  If it is impossible to take any bus routes from the starting city to the ending city, display “Impossible.” on the screen.



	Input Data

In the input text file SAMPLE5.DAT, there are at least three lines of text. Each line of text represents one line of bus route data.  Each line of bus route data contains the name of a bus route and its distance D, separated by a space, where D is any positive integer less than 1000. When a text line begins with “ZZ”, it means that it is the end of the bus route data. The next line, which is the last line in the file, contains two alphabets in capital letters.  The first one is the name of the starting city, and the second one is the name of the ending city.



	Example Input and Output)

	

	

SAMPLE5.DAT��BC 20��AB 20��XY 30��AC 50��XC 10��ZZ��AX��

		Below is a sample output of the program. In these outputs, all the information following the question mark is entered through the keyboard by the user. All other items are output from the program.	



Data file? SAMPLE5.DAT



The route is : ABCX

Its length is 50
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