HKOI'99 Final Event (Junior Group)


Question 1
Pythagoras Numbers


Program Name:

PROGRAM1.EXE

Three integers a, b and c form a set of Pythagoras numbers if and only if they satisfy the equation:
a2 + b2 = c2
Write a program to find all sets of Pythagoras numbers a, b and c, with the value of a and b fall in a given range (The maximum range is 1 to 120).  Your program’s output format should be exactly the same as shown in the sample run below.

Sample Run
(Any values after "?" are inputs by the user during program execution.  Others are outputs by the program.)

Starting integer for a and b (1 to 120)?2

Ending integer for a and b (1 to 120)?1

There is no solution

Do you want to continue (y/n)?y

Starting integer for a and b (1 to 120)?1
Ending integer for a and b (1 to 120)?2
There is no solution

Do you want to continue (y/n)?y
Starting integer for a and b (1 to 120)?1

Ending integer for a and b (1 to 120)?10

Pythagoras numbers set 1 is : 3  4  5

Pythagoras numbers set 2 is : 6  8  10

No more solution

Do you want to continue (y/n)?n

Question 2
Day of a week


Program Name:

PROGRAM2.EXE


Name of Input file:

INPUT2.TXT

People are always interested in determining the day of a week for a given date.  Now it is given that the first day of January 1991 is Tuesday.  Write a program to read the given dates from a text file INPUT2.TXT and output their corresponding days of a week to the screen in a format exactly as in the sample run.

Note:  Any year between 1980 and 1999 with its value divisable by 4 is a leap year.  For example, 1980 is a leap year because 1980 is divisable by 4.  There are 29 days in February for a leap year.

Input File

The input file consists of a certain number of lines.  The first line contains only an integer n, and there are n subsequent lines.  Each of these n lines contains a date in the format DD/MM/YY.  These dates are between 01/01/1980 and 31/12/1999 inclusively. 

Sample Input File

5

01/12/90

15/08/91

02/13/93

29/02/97

23/10/00

Sample Run

01/12/1990 : SATURDAY
15/08/1991 : THURSDAY

02/13/1993 : FORMAT INVALID

29/02/1997 : NOT EXIST

23/10/1900 : OUT OF RANGE 

Question 3
Prime Factors of an Integer

Program Name:

PROGRAM3.EXE

Prime numbers are 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, …

The prime factors of 8 are 2, 2 and 2.  The sum of these prime factors is therefore 6.

The prime factors of 45 are 3, 3 and 5.  The sum of these prime factors is therefore 11.

The prime factors of 123 are 3 and 41.  The sum of these prime factors is therefore 44.

The prime factors of 2345 are 5, 7 and 67.  The sum of these prime factors is therefore 79.

Write a program to read in a positive integer less than 10000 from the keyboard, find all its prime factors and output to screen the sum of these prime factors.  A file PRIME.TXT that contains all prime numbers from 2 to 9999 is given for your convenience.  You may read it and use its content during program execution as you like.
Sample Run
(Any values after "?" are inputs by the user during program execution.  Others are outputs by the program.)

An integer less than 10000?2345

Sum of prime factors = 79

Question 4
Calculator


Program Name:

PROGRAM4.EXE

A calculator can perform addition ((), subtraction ((), multiplication (*) and division (/) on two given integers.  Write a program to perform these operations to evaluate an expression consists of integers separated by operators ((, (, *, /).  The program should output the result to the screen in a format exactly as shown in the sample run.  Output an error message if an expression cannot be handled.

Sample Run

(Any values after "?" are inputs by the user during program execution.  Others are outputs by the program.)

Enter an expression?3+7(5*8+1/2

-2.9500000000E+01
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