The First Annual High School Programming Contest
Widener University

Friday, March 17, 2006
Rules:

1. Name all your programs as follows: TeamNProblemK.ext, where N is a team number, K is a problem number, and ext is a language extension. For example, if you are in Team 1 and you are working on problem 1 and you are writing in C++ you will save your program as: Team1Problem1.cpp

2. You have to the use standard input and standard output for ALL your problems. It means that the input should be entered from the keyboard while the output will be displayed on the screen. (Note: If you have language-specific questions related to this requirement, please ask all questions during the orientation time).

3. Your source code should include a comment at the beginning, indicating your school’s name, your team number and the names of the students in the team.

4. Saving your work: Save all your programs in the provided zip disk.
5. Submission: 

· When you are ready to submit the solution for the problem you have to raise your hand to call to a judge. 

· The judge will write the submission time for the problem and exchange the zip disk. 

· IMPORTANT: All submissions are FINAL. You will not be allowed to resubmit the solution.
Problems

Problem 1: 

Write a program, which takes two distinct integers separated by space as input and prints the sum of all the integers between them, including the two given numbers. Note that the numbers can appear in either order. You may assume that both numbers are between 

–10, 000 and 10, 000. 

For example, if the input is as follows:

10    4

the output should be 49, since 10+9+8+7+6+5+4=49.

Similarly, if the input is 

-3    10 

the output should be 49, 

since (-3) + (-2) + (-1) + 0 + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 49

Problem 2: 

The McDowell Restaurant chain has asked you to write a menu program for their new Fast-food service machines. Your program should print a menu like this:

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

McDowell’s Restaurant

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

Make your selection from the menu below:

1. Regular Hamburger                                        $1.50

2. Regular Cheeseburger                                    $1.75

3. Fish Sandwich                                                $2.50

4. Half-pounder with cheese                              $2.75

5. French Fries                                                   $0.99

6. Large Soft Drink                                            $1.25

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

Select 1, 2, 3, 4, 5, or 6 ----- >

Your program should read the customer’s selection and compute the price, including 6.5% sales tax. Note that using this menu, the customer can make just one selection.

The input is one number between 1 and 6. The program should print the message:

Please pay [print amount here]dollars.

Thank you for eating at McDowell’s!

The output should have two decimal digits after decimal points. 

For example, 

If the input is 1, the output should be

Please pay 1.6 dollars (this is how it will look in C language)

Thank you for eating at McDowell’s!

For example, 

If the input is 5, the output should be

Please pay 1.05 dollars (this is how it will look in C language)

Thank you for eating at McDowell’s!

Problem 3: 

Write a program that accepts two positive integers: a deposited amount of money and an interest rate, as an annual percentage rate. Your program will calculate the number of years that will take for the account balance to reach $1, 000,000. You can assume that the initial deposit is less than $1,000,000

The input: two positive integers

The output: the number of years 

For example, 

If the input is 10000   10

The output should be 49 years

If the input is 500    5

The output should be 156 years

Problem 4:

In this problem, we take the words of a sentence and rearrange the letters within each word. The first and last letters of each word are unchanged, and the letters in the rest of the word are reversed. For example, the words “Widener University” become “Wenedir Utisreviny” under the transformation. 

The input for the problem consists of one sentence that has a several words where words are separated by space. The output should consist of transformed words. The order of the words should be preserved. The punctuation remains without change. 

For example, if the input was

Today, I am writing lots of fun programs!

the output should be:

Tadoy,  I am wnitirg ltos of fun pmargors!

Problem 5:

The stores in a mall are offering free coupons. Each store’s coupon has a specific dollar value. The dollars values are different for different stores. Customers are free to pick up one coupon from each store except that no one is allowed to pick up coupons from two adjacent stores. Assume there are 10 stores arranged in a single row and that you want to pick up coupons with as large a total dollar value as possible. 

Write a program which inputs 10 positive integers correspond to the coupon dollar value in the same order as the stores in the mall, and outputs the chosen dollar values needed to get the maximal total, together with the total.

In the example below the number of stores is 5

For example,   

If the input is: 5   7   3   1   4

The output should be: 5,  3,  4 and the maximal total is 12

If the input is: 8   1   2   6   3 

The output will be: 8,  6  and the maximal total is 14 

