2007 Widener University Programming Contest for High School Students

Widener University

Thursday, November 15, 2007

Rules:

1. Name 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 use standard input and standard output for ALL problems. This means that input will be entered from the keyboard and the output will be displayed on the screen. If you have language specific questions related to this requirement, please ask all questions during the orientation time.

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

4. How to save your work: 
· Teams working on their own laptops will store their work on their own laptop. 
· Teams that are working in the main Computer Science department lab will save their work on the desktop of the computer in a separate folder that has the name of the team. For example, Team 1 will create a folder team1 and will save all programs in this folder. 

5. Submission: 

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

· The judge will write the submission time for the problem and check your program. 

IMPORTANT: All submissions are FINAL. You will not be allowed to resubmit a solution. 

Problems

Problem 1: 

Write a program that reads 7 real numbers. Each number indicates the Fahrenheit temperature for one day. The program finds and prints the average Celsius temperature for these 7 days. Use the following formula to convert Fahrenheit to Celsius: 
Celsius = (5/9)*(Fahrenheit-32)

Use whatever floating point format your language provides by default for the output.
Example 1:

Input: 44.76  -67 87.5 0 12 86.89 90
Output: The average Celsius temperature is: 2.392857
Example 2:

Input: 45 45 45 45 45 45 45 

Output: The average Celsius temperature is: 7.222222
Example 3:

Input: 32 32 32 32 32 32 32 

Output: The average Celsius temperature is: 0.0 


Example 4:

Input: 87 90 98 87 85 85 90

Output: The average Celsius temperature is: 31.5873

Problem 2: 

Write a program that inputs a series of non-negative integers. The first negative value will terminate the input. The program determines and prints the number of input integers that are divisible by 6 and their average. If there are no numbers divisible by 6 among the input numbers, the program prints the following message: there are no numbers divisible by 6. Use whatever floating point format your language provides by default for the output of the average.
Example 1: 

Input: 6 7 18 -12 
Output: there are 2 numbers divisible by 6 and the average is 12.0 

Example 2:

Input:  -12  

Output: there are no numbers divisible by 6

Example 3:
Input: 3 0 -4
Output: there is 1 number divisible by 6 and the average is 0.0 
In this example, please notice that 0 is divisible by 6, and 0 is a non-negative number, meaning it is NOT terminating the input and it was taking into account to count the amount of numbers divisible by 6.
Example 4:
Input: 8 12 3 6 6 18 -3

Output: there are 4 numbers divisible by 6 and the average is 10.5  

Problem 3:

Write a program that will perform a statistical analysis of integer data. The program will read a one-dimensional array of 11 integers, and find the median, mode and mean. The program prints the input array on one line followed by the values of median, mode and mean with appropriate messages. Use whatever floating point format your language provides by default for the output of the mean.
· Definitions: 

· Median - the value that will be in the middle in the sorted array 

· Mode - the most frequent value 

· Mean - average of the elements of the array 

If more than one value occurs with maximum frequency, the program outputs anyone of these values as the mode. 
Example 1:
Input: 1 3 2 0 -7 3 2 4 3 -12 0
Output: 

Array: 1 3 2 0 -7 3 2 4 3 -12 0

Median: 2 

Mode: 3 

Mean: -0.0909 

Explanation for the output:

Median is 2, since this is the number that appears at the sixth position after the given array is sorted. The sorted order will be: -12 -7 0 0 1 2 2 3 3 3 4 and the number at the sixth position, which is the middle position for an array of 11 elements, is 2.

Mode is 3 since this value appears three times in the given array, and this is the most frequent number.
Mean is -0.0909. Mean is the average of the given numbers. We need to sum the numbers and divide the sum by 11. 

Sum is: 1 + 3 + 2 + 0 + (-7) + 3 + 2 + 4 + 3 + (-12) + 0 = -1 and -1/11 = -0.0909
Example 2: 

Input: 1 7 1 7 1 7 3 1 7 1 7 

Output: 

Array: 1 7 1 7 1 7 3 1 7 1 7 
Median: 3 

Mode: 1 
Mean: 3.909091
Explanation for the output:

Median is 3, since this is the number that appears at the sixth position after the given array is sorted. The sorted order will be: 1 1 1 1 1 3 7 7 7 7 7 and the number at the sixth position, which is the middle position for an array of 11 elements, is 3.

Mode is 1 (Could be 7. Your program should output one of the possibilities). Numbers 1 and 7 appear five times in the given array and number 3 appears once. The most frequent number is 1 or 7. 
Mean is 3.0. Mean is the average of the given numbers. We need to sum the numbers and divide the sum by 11. 

sum = 1 + 7 + 1 + 7 + 1 + 7 + 3 + 1 + 7 + 1 + 7 = 43 and 43/11 = 3.909091
Example 3:

Input -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2

Output: 

Array: -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2

Median: -2

Mode: -2

Mean: -2.0

Problem 4:

The Goldbach conjecture is one of the oldest unsolved problems in number theory. It states that every even number larger than two can be expressed as a sum of two prime numbers. Write a program that reads a sequence of even positive integers. The first odd number terminates the input sequence.  For each input number, the program finds and prints two prime numbers that sum to the input value. See the examples below for output formatting. If there is more than one possibility to write a number as a sum of primes, the program will print one of the possibilities of your choice. You can assume that the input is valid and not empty (there is at least one even number in the sequence before the terminating odd number and all even numbers in the input are larger than two). Also, there is no limit on the amount of even numbers that could be entered. The size of an input even number is only limited by the size of an integer in your programming environment.  

Example 1 

Input: 4 
Output: 4 = 2 + 2

Input: 6 
Output: 6 = 3 + 3

Input: 8

Output: 8 = 3 + 5

Input: 3

This input terminates the program execution.

Explanation for the output:

Instead of 8 = 3 + 5 the program could print 8 = 5 + 3. Your program doesn’t need to print all possible combinations. The program should output one of the possibilities. 
Example 2:

Input: 10 
Output: 10 = 5 + 5 
Input: 6

Output: 6 = 3 + 3

Input: 4

Output: 4 = 2 + 2

Input: 12

Output: 12 = 5 + 7 

Input: 8 

Output: 8 = 3 + 5 

Input: 1

This input terminates the program execution

Explanation for the output:

Instead of 10 = 5 + 5 the program could print 10 = 3 + 7 or 10 = 7 + 3. 
And instead of 12 = 5 + 7 the program could print 12 = 7 + 5. 
And instead of 8 = 3 + 5 the program could print 8 = 5 + 3. 
Your program doesn’t need to print all possible combinations. The program should output one of the possibilities. 
Example 3:

Input: 14 
Output: 14 = 7 + 7 
Input: 14

Output: 14 = 7 + 7 
Input: 56

Output: 56 = 3 + 53 
Input: 7

This input terminates the program execution

Explanation for the output:
Instead of 14 = 7 + 7 the program could print 14 = 3 + 11 or 14 = 11 + 3. 
And instead of 56 = 3 + 53 your program could print 56 = 53 + 3 or 56 = 13 + 43 or 
56 = 43 + 13 or 56 = 19 + 37 or 56 = 37 + 19. Your program doesn’t need to print all possible combinations. The program should output one of the possibilities. 
Problem 5:

Consider the following problem: given a set of 10 distinct integers and an integer s, does any non-empty subset of the given set of integers sum to s? If yes, what is the subset?

For example, if the given set is −7, −3, −2, 5, 8, 15, 7, 2, 3, 0 and s = 0, the answer would be YES, and the subset is -3, -2, 5. In this specific example, there are several subsets that sum to 0. A few other possible subsets are {-3, 3}, {0}, {-2, 2}.
Write a program that inputs an array of 10 distinct integers and an additional integer s and finds if there is a non-empty subset of the given set of integers that sums to s. If such a subset doesn’t exist, the program prints NO. If such a subset exists, the program prints YES and also prints one possible subset that sums to s (you don’t need to print all subsets that sums to s, only one of your choice). The order of the numbers in the printed subset doesn’t matter. The input numbers could be negative, positive or zero, and the value of s could be positive or negative or zero. You can assume that the input is valid - all numbers in the given array are distinct integers.
Example 1:

Input: 1 3 2 4 5 6 -7 8 9 10 25
Output: 

YES

One possible subset is: 5 10 4 6 

Example 2:

Input: 1 5 4 3 7 89 0 23 12 22 -12

Output: NO

Example 3:

Input: 12 13 2 1 3 4 5 6 9 10 1092

Output:  NO

See more examples on the next page

Example 4:

Input: 2 3 4 23 5 90 100 1 80 60 15
Output: 

YES

One possible subset is: 2 3 4 1 5 

Example 5:
Input: -2 3 4 23 -5 90 100 1 80 60 100

Output: 

YES

One possible subset is: 100

Example 6:

Input: 3 15 67 23 4 89 5 11 100 90 13

Output: NO

