HKOI2000 Final Event (Junior Group)


Problem 1
Fare Table

(50 marks)


Program name:

PROGRAM1.EXE


Name of input file:

INPUT1.TXT

In a city, there is a mass transit railway system to help passengers to travel through the city. There are at most S (S ( 10) stations named A, B, C, …, J.  The stations are arranged in a straight line network starting from A, to B, to C, up to J in alphabetical order.


e.g.

You are provided with a text file named INPUT1.TXT.  It consists of N lines:

· The first line is a number N, which indicates the number of lines in the text file.

· The next line contains an integer S which is the number of stations in the city.

· Each of the following N - 2 lines contains the information about a journey, which includes the station of departure, station of arrival, and the fare of the journey.  Each is separated by a single space character.

Write a program to arrange the fare between each pair of stations in a table and output it to the screen in a format as shown in the sample run below.  The fare for a journey from any station X to Y is the same as from Y to X.  If the table is incomplete, you have to output a line "Incomplete table" just under the fare table.

Sample Input File

5

4

A C 5.0

B D 7.0

A D 9.0

Sample Run

Fare Table:

       A     B     C     D

A    ---   2.0   5.0   9.0

B    2.0   ---   3.0   7.0

C    5.0   3.0   ---   4.0

D    9.0   7.0   4.0   ---

Question 2
Pythagorean Triples

(50 marks)


Program name:

PROGRAM2.EXE

Integers a, b and c that satisfy the Pythagoras Equation a2 + b2 = c2 are known as Pythagorean Triples.

The integers a, b and c also correspond to the length of sides of a triangle with a right angle. The sides with length a and b are perpendicular to each other.  Such a triangle is called a Pythagorean Triangle.

Write a program to find all Pythagorean Triangles whose area can be expressed using a single numeral.  That is, all digits in the value of area are composed of the same numeral (e.g. 555).  Output to the screen the Pythagorean Triples and the area of the corresponding triangle in a format as shown in the sample run.

You may assume that a, b and c all fall in the range 10 to 2500.

The run time of your program should be less than ONE minute.

Sample Run

(The format of one line is shown below.  If the output is more than one line, each line should follow the same format.  The character n below denotes any numerals or leading spaces in the screen output.  You should replace these characters n with the actual value in your output.)

nnnnn    nnnnn    nnnnn    Area = nnnnnn

Question 3
Mathematical Manipulation

(50 marks)


Program name:

PROGRAM3.EXE


Name of input file:

INPUT3.TXT

Write a program to evaluate some mathematical expressions.  The expressions are stored in a text file INPUT3.TXT.  An expression may include different kinds of manipulation.  The result of an expression is to be calculated according to the following priority of manipulation: 


1.
Parentheses ( )


2.
Exponent ^


3.
Multiplication *, Division /


4.
Addition +, Subtraction –

If two manipulations have the same priority, calculation goes from left to right.

You may assume that:

· All given expressions are valid.

· In all given expressions, there will not be any manipulation symbols immediately after the manipulation symbol ^.

· Any intermediate result and final result of all given expressions fall into the range of real number in Turbo Pascal.

Write a program to read all lines in the file INPUT3.TXT and display the result of each expression in a line.  Your program’s screen output should have identical format as the sample run shown below.  For any non-integer result, its value has to be displayed up to 3 decimal places.
Input File

There are at most 10 lines in the file.  The first line contains an integer N (N ( 9), which is the number of expressions stored in the file.  Each of the following N lines contains one expression.  The expression contains positive integers smaller than 32767, symbols and parentheses, each separated by exactly one space.  The maximum length of each expression is 100 characters (including spaces).

Sample Input File

3

9 + 2 * ( 7 - 3 )

100 – 50 * 2 ^ 4 / 2

( 1 + 3 * 2 ) ^ 3 / 6 * 2

Sample Run

Result of line 1 : 17

Result of line 2 : -300

Result of line 3 : 114.333

Problem 4
A Word Processor

(50 marks)


Program name:

PROGRAM4.EXE


Name of input file:

INPUT4.TXT

A word processor can accept lines of text as input and store them in memory.  It can justify the input text in both left and right margins by adding spaces between words so as to make the length of each line of text exactly equal to the page width and end each line of text with alphabet or punctuation, except the last line.

Write a program to read from the text file INPUT4.TXT line by line and display the justified text on screen.  You are required to justify the lines of text by the following rules:

1.
The page width is 60 characters.

2.
There are exactly two space characters between a full stop and the word following it.

3.
The lines of text are ended with either alphabet or punctuation character, except the last line.

4.
Word cannot be broken into pieces for justification, that is the last word of a line should either be kept in the same line or be entirely moved to the next line.

5.
Space characters added for justification should be evenly spread between the words in a line.  The difference in number of space characters after the words must be less than 2 (except the case of a full stop, which is defined in rule 2 above).

The first line in the file INPUT4.TXT contains a number K (1 ( K ( 50), which indicates the number of lines that follow.  These K lines are the lines of text.  A text line consists of alphabets, space characters and punctuation characters (comma and full stop only).  Each line contains at most 70 characters and each word is separated by a single space character.

Sample Input File

5

Sorting is one of the most important topics in

data processing since we are often asked

to manipulate a lot of records. In order to be efficient and

effective in dealing with this requirement, we need to study

different types of sorting methods and their efficiencies.

Sample Run

Sorting  is  one  of  the  most  important  topics  in  data

processing  since  we are often asked to manipulate a lot of

records.  In  order to be efficient and effective in dealing

with  this  requirement, we need to study different types of

sorting methods and their efficiencies.
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