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A. Instructions

1. Log in your computer using the account name test3 and password test302 under CF004 - xx (This Computer), where xx is a number.  Do NOT log in to your usual account.  You should be able to find the folder e:\eie111\test3\ in your computer.  Under this folder, create the folder yyyyyyyy, where yyyyyyyy stands for your student ID number (omitting the last letter ‘D’).  All your projects should be stored under this folder, i.e. e:\eie111\test3\yyyyyyyy\.  Note: this folder location MUST be strictly followed.  Do NOT use the default folder suggested by Visual Studio on creating projects.
2. At the beginning of each cpp file, add a comment to show your student ID and name.
3. This paper comprises three parts.  It is mandatory to use a new project for each part.  Create the projects under the folder you created in step 1. 
4. Except for your PC, no other electronic devices (including your mobile phones) and software are allowed in this test.

5. Any documents/books in hard copies could be consulted during the test. 
6. You must NOT use arrays, classes and objects in your programs.
7. Starting at 6:15pm, you could upload your three cpp files to the WebCT which will stop accepting submission at 6:30pm. No extension will be provided.
B. The Programming Task

Using C++ and the Visual Studio 2008 environment, implement a console application to repeatedly show a menu of four options for printing a two-dimensional matrix of characters with user-specified character and dimensions, such as the one below for an initial character of ‘A’, 10 rows and 10 columns.
ABCDEFGHIJ

BCDEFGHIJK

CDEFGHIJKL

DEFGHIJKLM

EFGHIJKLMN

FGHIJKLMNO

GHIJKLMNOP

HIJKLMNOPQ

IJKLMNOPQR

JKLMNOPQRS
Q1.
Start a new project with the name PT1-one for this part.  The program should show the following main menu when it starts:
=== MAIN MENU ===

[I] Initialization
[R] Reset
[P] Print
[Q] Quit

Enter your choice (I, R, P, Q):
The user is expected to enter a character of ‘I’ , ‘R’ , ‘P’ , or ‘Q’ (i.e., case sensitive). When any other characters are entered, the program will display “Unacceptable input, please enter again!” and the main menu will be shown again.  

Declare three global variables:

· char firstChar for the leftmost character on the first row of the matrix, e.g., ‘A’ in the example above.
· int no_rows for the number of rows in the matrix.
· int no_columns for the number of columns in the matrix.

If the user enters ‘I’, the program will call the function Initialization().  

If the user enters ‘R, the program will call the function Reset().  

If the user enters ‘P’, the program will call the function Print().  

If the user enters ‘Q’, the program will call the function Quit().  

The function prototypes must be

/* Ask for user inputs for firstChar, no_rows, and no_columns.
   This function must be executed only once and before executing

   Reset() and Print().

If Initialization() is called again after the first time, return an error message "You have already performed initialization. Please use 'R' to reset the parameters." and then display the main menu again.
*/

void Initialization();

/* Ask for user inputs to reset the values of firstChar, no_rows, and    

   no_columns.
   If Reset() is called before calling Initialization(), return an 

   error message “Please initialize the character and the numbers of rows
   and columns first!” and then display the main menu again.

*/

void Reset();

/* Print out the matrix of characters.

   If Print()is called before calling Initialization(), return an error 
   message “Please initialize the character and the numbers of rows and 
   columns first!” and then display the main menu again.

*/

void Print();

/* Quit the program and return to the command prompt.

*/

void Quit();

In this part, implement the four functions. However, you do not need to implement the constraint of calling Initialization() only once and before calling Reset() and  Print(). Moreover, you do not need to worry about the validity of the inputs (i.e., any user input is acceptable), and assume that the user always enters an integer (not a real number with the decimal point) for the number of rows/columns.
--------------------------------- PASS line ---------------------------
Q2.
Start a new project with the name PT1-two for this part. In this part, you enhance your program in Q1 by including the following new elements. You must implement them only in Initialization() and  Reset().
1. All the characters printed out must only come from ‘A’ (65) to ‘Z’ (90) or ‘a’ (97) to ‘z’ (122). If the user enters a character outside this acceptable set, return an error message “Please enter an alphabet in upper or lower case:” and prompt for a new input until the user enters an acceptable input. Assume that the user eventually enters an acceptable input.

2. The number of rows and the number of columns must be at least 1. If the user enters a non-positive integer, return an error message “Please enter a positive number:” and prompt for a new input until the user enters an acceptable input. Assume that the user eventually enters an acceptable input.
3. As for the upper limits on the numbers of rows and columns, the numbers are acceptable as long as all the printed characters are alphabets in upper or lower cases. If this is not the case, return an error message “Please decrease the number of rows/columns!” and then display the main menu again.
In this part, you still do not need to implement the constraint of calling Initialization() only once and before calling Reset() and  Print().

------------------------------------- CREDIT line --------------------------
Q3.
Start a new project with the name PT1-three for this part.  In this part, you enhance your program in Q2 by including the following two new elements. You must implement them only in Initialization(),  Reset(),  and Print().
1. Use a global boolean variable to implement the constraint of calling Initialization() only once and before calling Reset() and  Print().

2. Allow the alphabets to wrap around, such that the checking in item 3 of of Q2 could be removed. You may use the % operator to implement this new feature. An example for an initial character of ‘H’, 20 rows and 20 columns is given below:
HIJKLMNOPQRSTUVWXYZA

IJKLMNOPQRSTUVWXYZAB

JKLMNOPQRSTUVWXYZABC

KLMNOPQRSTUVWXYZABCD

LMNOPQRSTUVWXYZABCDE

MNOPQRSTUVWXYZABCDEF

NOPQRSTUVWXYZABCDEFG

OPQRSTUVWXYZABCDEFGH

PQRSTUVWXYZABCDEFGHI

QRSTUVWXYZABCDEFGHIJ

RSTUVWXYZABCDEFGHIJK

STUVWXYZABCDEFGHIJKL

TUVWXYZABCDEFGHIJKLM

UVWXYZABCDEFGHIJKLMN

VWXYZABCDEFGHIJKLMNO

WXYZABCDEFGHIJKLMNOP

XYZABCDEFGHIJKLMNOPQ

YZABCDEFGHIJKLMNOPQR

ZABCDEFGHIJKLMNOPQRS

ABCDEFGHIJKLMNOPQRST
----------------------------- DISTINCTION line ------------------------
--- END ---






