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	COEN 244 – Fall 2006
Assignment 3 











Due: November 24, 2006
The main purpose of the assignment is to explore inheritance, virtual functions as well as working with strings. Through this assignment, you must use char* to represent all strings. 
Here is a set of different vehicle classes, along with the significant functionality and specifications of each of them. You must follow the given specifications as is.
·  Train:



A train object has the following specifications: price, speed and number of units (which is the number of cars that construct one train). You should view a train as one object. That is, the number of units in a train is insignificant. (Both a train of 3 units and a train of 30 units are still considered as one train object.) 

· Airplane:

An airplane has the following specifications: price, speed and max altitude (which indicates how high an airplane can fly over the sea level).

· Cargo Airplane:
A cargo airplane is an airplane with the following specifications: price, speed, maximum altitude and cargo capacity in square inches (this is simply a double value).  

· Car:
A car has the following specifications: price, speed, a model (a string), number of doors and a horsepower (a double value). 
· Race car:
A race car is a car with the following specifications: price, speed, model, number of doors that is always 2, horsepower and race counter (which indicates how many races this car has gone through). 
· Truck:
A truck has the following specifications: price, speed, model (a string), and maximum load capacity in tons (a double value). 
· Boat:



A boat has the following specifications: price, speed, and number of seats. 
In addition, each of the above include a function called showInfo( ), which is used to display/show the information of the different objects from these classes. This function must clearly indicate the object type. For example, if c1 is a car, and t1 is a truck, then c1.showInfo() should display something such as “the information of the car is: ….”, which t1.showInfo() should display something such as “the information of the truck is: ….” (for sure both of them will show the exact information of the object as well).

You are required to do the following:

Part (I)

a) Draw a design diagram for a set of base and inherited classes, with which any of the above mentioned classes/objects can be created. Your design must make sense in real life. For example, a truck can be inherited from an airplane! 
b)    Write the C++ declarations of all of these classes. ( .h file(s) ).
You should consider the use of default constructors if needed. You may initialize your objects with any reasonable values. For example, you may initialize the number of units of a train to be 6. Beside the showInfo() functions that is included in each of these classes, you must add any other  needed functions as appropriate (for example, set and get functions). All functions that simply return some values (such as getPrice(), getSpeed, …etc.) must be declared as constant functions.   

c)    Write the implementation of the above classes and their functions (that is the .cpp file).   
d) Now, you will be testing your code. In the main function, do the following: 
i) Create 10 different objects from your classes; you must have at least one object from each of the 7 above classes.    

ii) Apply some modifications to your objects (using the set functions). 
iii) Call the showInfo() function for each of the objects to display their information. 
Part (II)

This part is very similar to part I, but the following changes are required in the main function; you are free to apply any changes to your declarations (.h file) or implementation (.cpp file) if needed. 

In the main function, do the following: 
i) Create 10 different objects from your classes; you must have at least one object from each of the 7 above classes.  
ii) Apply some modifications to your objects (using the set functions).
iii) Now instead of calling the showInfo() function for each of them separately (one by one), you must consider using arrays and then iterate through this array using a for loop to show the information of the different objects. In brief, instead of using something such as: 
t1.showInf();
// t1 is a truck object 

c1.showInfo();
// c1 is a car object

b1.showInfo();
// b1 is a boat object 

c2.showInfo();
// c2 is a car object

:

:

:

You will need to have something similar to:

for (int i = 0; i < 10; i++)

{


// call showInfo() here for each the different objects; must consider arrays
}

Finally as a general note for both parts, you must consider the following: 

· Using destructors for your classes whenever needed, and

· Completely avoid memory leak.

In general, you are required to electronically submit:
1. A document that shows your design diagram. You may draw this diagram using software, or by hand using ruler and pencil then scan it. The first is surely much preferable. 
2. The source code (.h & .cpp files) of each part of the assignment.

3. A document(s) that shows your outputs; you are free to either write to output files, or just to the shell (cmd window), then copy and paste the output to the document that you will submit.

