Introduction to C - Programming Assignment #1
Due date: Please consult WebCT for your section

Notes

1.  Please read the notes on Dev C++ and WebCT provided with Lab #0 if you didn’t get a chance to do that lab.

Objectives

1.  To give students practice at typing in, compiling and running simple programs.

2.  To learn how to read in input from the user.

3.  To learn how to use assignment statements and arithmetic expressions to make calculations

4.  To learn how to use the if-then-else construct.

Problem A: Calculating the Number of Electoral Votes for a State

It is election season and your first task as a volunteer is to write a computer program to determine the number of electoral votes a state has based on its population. Roughly, the number of House of Representative members from a state is determined based on its population plus the number of  Senators from a state is two. The sum of these is the number of electoral votes a state has. 

In particular, there are 435 members of the House that are proportionally allocated. The US population as of the year 2000 was approximately 299,000,000. Utilize this estimate for your program, since that's what the numbers for this upcoming election are based upon. (Create a constant in your program to store this value.) Now, to determine the number of House members from a state, calculate the following formula:
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Since this formula often leads to a non-integral answer, but we must assign an integral number of electoral votes for each state, we will simply assign the integer division of the numerator and denominator of this fraction as the number of House members for a state.

Furthermore, some states have enough people that multiplying their population by 435 will lead to an overflow of an integer. In using this formula, we must use both the state population in thousands and the US population in thousands. (Thus, we would use the number 299,000 to represent the US population and the number 18,000 to represent the population of Florida, since its approximate population was 18,000,000 in the year 2000.)

Note: This formula comes within 1 electoral vote of the actual. Thus, some of your answers may differ from the correct number of electoral votes for a state. For example, using this formula for Florida gives 28 electoral votes, but Florida actually has 27. On the other hand, using the formula yields 2 electoral votes for Alaska, but they have 3 (since each state is required to have at least one member in the House.)
Input Specification

1. The state population will be a positive integer, representing the number of people living in the state.

Output Specification

Output the number of electoral votes for the state as an integer following the output sample provided below.

Output Sample

Below is one sample output of running the program. Note that this sample is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given above. In the sample run below, for clarity and ease of reading, the user input is given in italics while the program output is in bold.

Sample Run #1

What is the population of your state?

18000000
Your state has 28 electoral votes.
Problem B: Calculating the Number of Electoral Votes to Win

In running a presidential campaign, you realize that there are some states you will definitely win and some states you will definitely lose. Thus, your focus must be placed on the rest of the states. It would be nice to know how what percentage of the electoral votes in the "up for grabs" states you need to win to claim the nomination. In particular, there are a total of 538 electoral votes (Washington DC gets 3) and 270 are needed to win the presidency. 

For your program, you must prompt the user for the two pieces of information:

1) The number of electoral votes your candidate has in the bag.

2) The number of electoral votes your candidate will definitely NOT win.

Using these two pieces of information, calculate the percentage of remaining electoral votes your candidate must win to the presidency.

In order to simplify your program, make the two following assumptions:

1) The number of electoral votes your candidate has in the bag will always be fewer than 269.

2) The number of electoral votes your candidate's opponent has in the bag will always be fewer than 269. 

These two restrictions guarantee that your candidate has an opportunity to win, but hasn't won yet, so to speak.

Input Specification

1. The number of electoral votes your candidate has in the bag and the other candidate has in the bag will be non-negative integers less than 269.

Output Specification

Output the percentage of the remaining electoral votes needed for your candidate to win to two decimal places. Your output should follow the format below, where XX.XX is percentage in question.

XX.XX percent of the remaining vote is needed to win!

Output Samples

Below is a sample output of running the program. Note that this sample is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given above. In the sample run below, for clarity and ease of reading, the user input is given in italics while the program output is in bold.

Sample Run #1

How many electoral votes does your candidate have already?

100

How many electoral votes does your opponent have already?

135
56.11 percent of the remaining vote is needed to win!
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