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Computer Science – Note Sheet #4
The best way to develop and maintain large programs is to contrsuct them from smaller pieces (“modules”)  In C++, we call the modules functions and classes.  There are many functions already written in what is called the “C standard library” as well as many classes we can use in class libaries (like the API in Java.)  If a module we need doesn’t exist, we can create them!

A function can be called (“invoked”) by using the name of the function and a list of its arguments (parameters).  Any function may call another function to perform its task. (Functions calling functions calling functions.)

If a function is from a library, the programmer needs to know the nature and number of its arguments.  A call to a function that takes a square root of 49 would be:


cout << sqrt(49); 
or 
cout << sqrt(x);
// if x = 49

How do you think we could program such a function?  It’s actually very simple!
int square(int n)

{


return n * n;

}

BE AWARE that a program with the above function must have 


int square(int);

as the line directly under the include statements.  This is called the function _______________________.

The data type int in parentheses informs the compiler that the function square expects an integer value from the caller.  The data type int to the left of the function name informs the compiler that square returns an integer result to the caller.  The format of a function definition is

returnValueType functionName(parameterList)

{


declarations and statements

}

The return type void indicates that the function does not return a value.  The keyword return returns control to the place where the function was invoked.
CREATE A NEW FOLDER “Dice” and a NEW PROJECT “Dice”

ASSIGNMENT 4a ( Learning about <math.h>
Add a new file to this project called “MathTest.cpp”
Write a program to determine how the built-in functions fabs(x), ceil(x), floor(x), and fmod(x,y) work.  Be sure to have #include <math.h> at the beginning of your program.  PRINT ME OUT your program and include comments for each function call that explains what the function does clearly and concisely.
When finished, comment out the MAIN FUNCTION so that other files will work properly.

ASSIGNMENT 4b ( The Dice Class

Add a new file to this project called “DiceTest.cpp”

Copy dice.h, dice.cpp, rando.h, and rando.cpp from the website.  Examine dice.h and dice.cpp to get a feel for the capabilities of the dice class.  Your task is to write a program that will examine the ‘accuracy’ of the random number generator and also get a basic understanding of distributions.

To start, ask the user to enter a number (cin >> n;)  from 10-20 and use that number to roll a six sided die n times.  Count the occurrences of each face and after the loop, output the result in table form.

Before the loop, be sure to create a die and also declare/initialize six int variables to 0 (used as counters.)

In the loop, include a switch statement like:


switch(die.roll())


{



case 1: one++; break;
// int one = 0, two = 0, etc should be defined above



case 2: two++ break;



… 

}

Once you complete that section, be sure to test it before proceeding!

Reset all the counters back to zero!

Next, write a for loop that will generate the numbers 600, 6000, 60000, 600000 (n=600; … n*= 10). Inside that for loop you will need a while loop testing (die.numRolls() < n).  The number of 1’s, 2’s, etc. should be roughly equal the higher the number of rolls (assuming the generator is good at being random.)  In the for loop but after the while loop, print the result for that loop in table form as it appears below.

NOTE: You can make the formatting appear better by using the setw(int) function.  To use it, include <iomanip.h> at the top of the program (that is the header file for where it comes from and then write the following in your cout statements:


cout << "Rolls" << setw(10) << "1's" << setw(10) << "2's" … << endl;

Think about the way in which it formats what it is printing.  (Is it centered?  Left justified or right?)
Your program should have the same feel as mine below (although the numbers may be somewhat different.)
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ASSIGNMENT 4c  ( EXTRA CREDIT Dice Game - See the website for more details (Class #30).  
