Please finish the old questions and only if all of the previous problems are solved, try the new ones. Please hand-in your solutions into the homework folder.

Problem 1:  Cross-Number Puzzle

Solve the following three problems. Solutions to the first two problems are to be generated using a computer. The solution to the third problem may be done by hand, but must be entered into the grid provided in the information/answer form. 

Write a program to print the perfect numbers between 1000 and 9999 inclusive. A perfect number is a positive integer which is equal to the sum of its proper divisors. A proper divisor is any divisor less than the number itself. For example, 6 is a perfect number since 1 + 2 + 3 = 6. The numbers should be printed one per line. 

Write a program to generate all integers between 100 and 999 inclusive which are equal to the sum of the cubes of their digits. The numbers are to be printed one per line. 

Use the output from parts 1 and 2, and any other programs you care to write, to solve the following cross-number puzzle. 

	


Clues: 

ACROSS: 
1. A 4-digit perfect number. 
4. A 4-digit palindrome. (A palindrome is a number which reads the same right to left as it does left to right. For example: 1221.) 
6. A 3-digit number that is equal to the sum of the cubes of its digits. 

DOWN: 
2. A pair of twin primes. (Primes which differ by 2; for example, 3 and 5 are twin primes.) 
3. A 4-digit perfect square. 
5. A prime number. 

Problem 2: Slot Machines

Part A

You  take a jar of quarters to the casino with the intention of becoming rich. You play on the same machine all the time. Unknown to you, the machine is entirely predictable. Each play costs one quarter. The  machine pays 20 quarters every 25th time it is played. 

Your program should take as input the number of quarters in your jar (there will be at least one and fewer than 1000), and the number of times the machine has been played since it last paid. 

Your program should output the number of times you played until you went broke. 

Part B

Martha takes a jar of quarters to the casino with the intention of becoming rich. She plays three machines in turn. Unknown to her, the machines are entirely predictable. Each play costs one quarter. The first machine pays 30 quarters every 35th time it is played; the second machine pays 60 quarters every 100th time it is played; the third pays 9 quarters every 10th time it is played. 

Your program should take as input the number of quarters in Martha's jar (there will be at least one and fewer than 1000), and the number of times each machine has been played since it last paid. 

Your program should output the number of times Martha plays until she goes broke. 

Input/output is not from/to files for this question. Keyboard input and screen output is expected.
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Problem 3:  

Coloured tickets

The student council in your school wants to organize a charity breakfast, and since older students are both wiser and richer, the members of council decide that the price of each ticket will be based on how many years you have been in the school. A first year student will buy a PINK ticket, a second year student will buy a GREEN ticket, a third year student will buy a RED ticket, and a fourth year student will buy an ORANGE ticket.

Assume that all tickets are sold. Each color of ticket is uniquely priced. Input the cost of a PINK, GREEN, RED, and ORANGE ticket (in that exact order). Input the exact amount of money to be raised by selling tickets. Output all combinations of tickets that produce exactly the desired amount to be raised. The combinations may appear in any order. Output the total number of combinations found. Output the smallest number of tickets to print to raise the desired amount so that the printing cost is minimized.

Keyboard input and output is expected.

Sample session. User input in italics.

Cost of PINK tickets:

1

Cost of GREEN tickets:

2

Cost of RED tickets:

3

Cost of ORANGE tickets:

4

How much must be raised with ticket sales?

3

Combinations are:

# of PINK is 0

# of GREEN is 0

#of RED is 1

# of ORANGE is 0

# of PINK is 1

# of GREEN is 1

#of RED is 0

# of ORANGE is 0

# of PINK is 3

# of GREEN is 0

#of RED is 0

# of ORANGE is 0

Total number of combinations is 3.

Minimum number of tickets to print is 1.
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