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Due: October 23, 2006
A Cellular phone is composed of the following: LCD display, a Telecommunication Chip and a Battery. The phone has also a serial number and surly a price. 

A LCD display has the following information: size, an integer that indicates the number of digits that the LCD can display at any moment, and a price. 

A telecommunication Chip has the following information: manufacturing year, and a price. 

A Battery has the following information: lasting time, which indicates how long the battery can be used before it needs to be recharged, and a price.  

The price of the phone is calculated as follows: 

(LCD price + telecommunication chip + battery price) * fixed profit rate. 

This fixed rate should be defined as a constant double inside the Cellular class. Use 4.5 as the fixed rate through the assignment. 

The assignment is divided into 3 different parts:

Part1: 

i) Declare and define each of the four classes (Cellular, LcdDisplay, Chip, and Battery) according to the above information in addition to the following (use default constructors): 


· Upon the creation of an LcdDisplay object, the object must be initialized to have '20' as the number of digits that can be displayed, and '0' for the price. 

· Upon the creation of a Chip object, the object must be initialized to have '2006' as manufacturing year and a price of '0'. 

· Upon the creation of a Battery object, the object must be initialized to have lasting time as '72', and price of '0'. 

Note: You are allowed (in fact you need) to add any functions to the classes as necessary. 

When a Cellular object is created, the object will just use the defaults given above for its LCD, Chip, and Battery. Additionally, the object the object price will be set to '0'. The serial number initialization is explained below. 
Notice that all objects at this moment are not initialized with much useful information. The cellular class must have a public function called InitValues, which asks the user to enter all the needed values to have the cellular object initialized correctly. For example, if c1 is a cellular object, then calling c1.InitValues() will require the user to enter the size of the LCD, the price of the LCD, the battery lasting time, ….etc. The cellular values will then be set to the entered values from the user. You must notice that you will need to add some other public functions in the supplier classes (LCD, Chip, and Battery) to support the setting of these values. Once these values are entered by the user, the cellular price must be calculated according to the formula given above. 
The serial number of the cellular objects must be consecutive, starting from 1000, and must be set correctly when the object is created. The user must NOT have any right to modify that serial number afterwards. 
ii)  Use your classes (that is the main function):

· Create 4 Cellular objects. 

· Call the InitValues function for each of them
· Show the information of all the 4 cellular objects. Your output should look similar to the following:

Note: You may consider having a function in the cellular class that displays all this information. It is also up to you to either display this information to the screen, or write them to an output file (the later is preferable).  

Cellular with serial number 1000
The cellular phone has a Battery that can last uncharged for 36 hours.

The phone has a n LCD that can display 14 digits.

The chip was manufactured in 2006. 
The price of the phone is 528.36$.

Cellular with serial number 1001
The cellular phone has a Battery that can last uncharged for 27 hours.

The phone has an LCD that can display 10 digits.

The chip was manufactured in 2004. 
The price of the phone is 429.30$.

Cellular with serial number 1002
The cellular phone has a Battery that can last uncharged for 100 hours.

The phone has an LCD that can display 30 digits.

The chip was manufactured in 2005. 
The price of the phone is 729.86$.
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Part2:
This part is more or less similar to part 1, except for the following changes: 

· The supplier classes (LCD, Chip, and Battery) do NOT have default constructors (they still have parameterized constructors, but no default values).  The client class, Cellular, must have parameters, which have default values similar to the ones given in part1 above. For example, the defaults of the LCD will be ‘20’for the number of digits, ‘0’ for the price, ..etc.  
i) Adjust your declaration and definition of the four classes (use different names for both your .h and .cpp files than the one used in part1). 
ii) Create 5 Cellular objects as follows: 

· Three of the objects must be created with the correct values; the other two will be created using the default values. 

· For the two objects that were created using the defaults, use the InitValues() function similar to part1 to set their values correctly. 

iii) Show the information of the five objects as in part1. 

Part3:

This part will be implemented over part 1. In this part you will need to add a new class, called CellPhoneComparison. This class includes two private data members, bestPrice and bestSerialNumber, which should be initialized to '0' and '0'. The class includes also a function called FindBestCellPrice. This function should accept any two cellular objects, compare their prices and keep track of the best (cheaper) price found, and the serial number of this phone. The function must also have a counter that indicates how many times it was used (called). (You are allowed to add other functions if necessary). 

You need to do the following:

· Create and initialize 7 or more Cellular objects (in the same fashion to what you did in part1)

· Create a CellPhoneComparison object
· Using the FindBestCellPrice function of the CellPhoneComparison object, pass different cellular objects to compare. Repeat this operation few times. 
· The FindBestCellPrice function must displays three pieces of information:

· The number of times that the function was called,
· The serial number of the cheapest cellular object as well as the price of that object

For example, if Cellular objects c1, c2, c3, c4 and c5 have the following serial numbers and prices: (1000, 202.34$), (1001, 321.90$), (1002, 192.87$), (1003, 220.12$), and (1004, 523.64$) then calling FindBestCellPrice(c1, c3) would display something similar to the following: 

The function was called to compare Cellular prices 1 time(s). The best price found so far is 192.87$ for cellular with serial number 1002.
A consecutive call to FindBestCellPrice(c2, c4) would display: 

The function was called to compare Cellular prices 2 time(s). The best price found so far is 192.87$ for cellular with serial number 1002.

Notice that the function will keep track of the best price among all cellular objects passed to it at all times. That is why the second call above still shows cellular with serial # 1002 as the one with the best price. 

· You are required to submit, electronically, for each of the three parts:
1. All the source code ( .h & .cpp ) files.

2. Your output file if your program writes the result to an output file, or a snapshot of your output (copy the program output from the command window, paste it into a file and submit that file).  
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