CVG: Programming 1 
Assessment 2 
This is the second of two assessments that contribute to your mark for the Programming 1 module. Each assessment counts for 50% of the total marks for the module. 

You are reminded that the work that you submit for this assessment must be entirely your own. If you copy some or all of another student’s work, or write any, or all, of your program with the assistance of anyone else, you will be subject to disciplinary procedures. These may result in you being awarded zero marks for the whole assessment, or other, more severe penalties. If you allow another student to copy some or all of your work, you will be subject to the same disciplinary procedures and penalties as if you had copied the other student's work. 

You must hand in your program code file (I just want your .cpp file(s) – not any compiled program), on a floppy or CD, and a hard printed copy to the Music, Media and Performance School office, by 12:00 p.m. on Friday 11th January  2006. 
The program code must contain a comment giving your name and a statement that the program is all your own work. You may be required to explain what your program code does, in an oral interview with me, or with another member of staff. 

Please remember that floppies are notoriously bad media and so it maybe worth including a backup floppy in your submission. 

Remember your code must be well commented and types well named. See the lecture notes and examples on the web on how to comment your code and name types. You will be marked on this. 
Questions

The questions need only a sentence or two as an answer. They should be able to be neatly summarized.

1) Why aren’t changes to the value of function arguments reflected in the calling function?

2) What happens if I write to element 11 in a 10-member array?
3) What is a pseudo-random number?

4) What’s the difference between and argument and a parameter?

5) What operator would you use to compare two variables?

Research: C-style strings and the string class

For this part of the assessment I want you to write a few paragraphs that highlight the difference between C-style strings and the string class. 

You should focus a variety of issues, why you should use string objects over C-style strings, how did C-style strings get there name and well as focusing on some of the programming applications of both the string class and C-style strings.

Coding Puzzles

You will need to create a separate project for each one of these. Please note though that I only need the actual source file(s) for each puzzle submitting and not the whole project folder.

Using Strings
Create a program that generates a string of random characters, the size is up to you but shouldn’t be too large. 
There are a few ways to generate random characters, one is to generate numbers in the ASCII range and cast them to characters.

Then ask for user input in the form of a character. Search the strings to see if the string contains an instance of that character. If the string contains an instance of that character, count the number of times that character occurs in the string.
Coding a Player Class

The aim of this is to code a player class that has the following attributes (member data):
int m_iHealth 

int m_iShield 
bool m_bDead
The m_bDead member data should be set to false initially and to true if the objects health is ever 0.

The class should also have the following methods:
int GetHealth() const
int GetShield const
void SetHealth(int H) 
void SetShield(int S)
void RegenerateSheild()
int FireLaser() const
bool TakeDamage(int D)
bool IsDead()

The Get methods should return the value of the corresponding data.
The Set methods should return the value of the corresponding data

RegenerateShield if called should increase the shield value of the object that called it by 1-100.
FireLaser should generate a number in the range 10-100 and return that number.
TakeDamage should reduce the shield of the objects whose TakeDamage method was called by the amount passed as a parameter. It should not reduce the shield to less than 0. If the shield is 0 then the TakeDamage method should reduce the objects health by the amount passed as a parameter. The targets health should not go below 0. If the targets health goes to 0 then TakeDamage should return true, otherwise it should return false.
IsDead should return the value of m_bDead.
A Game Using our Class
Use your class above to code a game. The game should be set between 2 players, each taking it in turns. The players should have the option of firing or generating some shielding. It should be decided randomly who goes first. 
If they fire the enemy player then takes damage equal to the amount the player whose turn it is generated. 
If regenerate shield option is taken then a simple call to the players RegenerateSheild() method is enough. 
The game ends as soon as one players health becomes 0 and (s)he is counted as dead.

The user should have the option to play again.

If you desire you can add member data and methods necessary for manipulating a string representing the players name.
As well as a scoring mechanism, possibly member data called m_iScore, that increments if the player wins a fight and the play again option is selected.
Coding Rectangles
This Question requires you to code a class and some member functions. It also has some very real game applications. Bounding boxes for 2D games use rectangles to determine collision. In 3D we often use bounding volumes. The bounding boxes (or volumes) are often part of larger classes that hold information about enemies of players.
1) Create a class Rectangle. The class should have member attributes - length and width, each of which defaults to 1 on construction (see constructors in the notes).
2) Write an additional constructor for the class that allows the user to specify a height and width when constructing a box object.
3) Write set and get functions for both length and width. The set functions should verify that length and width are each floating-point values larger than 0.0 and less than 40.0. The functions should be able to be used in the following manner.
4) Write member functions that calculate the perimeter and the area of the rectangle.

5) Write the program so that it prompts the user for the length and width of two rectangles.
6) Write a member function which tests whether two instances are the same size.
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