ECE 222 System Programming Concepts
Spring 2009
Lab 8 (extra credit, not required) – Vectors and matrices
In this lab, each student is to write a program that allows the user to manipulate the entries in vector, or in a matrix.  The program should keep track of one vector of variable length, and one matrix of exactly 4x4 size.  The program should enter a loop, displaying a set of options (given below).  Once the user selects an option, the program should display the vector (or matrix, as appropriate) before and after the operation chosen by the user.  For example, if the user selects “reverse vector” and the current vector is [-3 0 2 5] then the program should display:

-3 0 2 5
reversed

5 2 0 -3
The program should run until the user selects an option to quit.

The program must use the following structure definitions:

struct vector {

float
*data;

int
size;

};

struct matrix {

struct vector
rows[4];

};

Two of the options of the program should be to enter data into the vector, and to enter data into the matrix.  For the vector, numbers should be read until the user enters -1, indicating the end of the vector (that number should not be included in the vector).  The maximum number of values in the vector should be 8; if the user enters 8 values then the program should stop prompting for more.  For the matrix, the program should simply prompt the user for the 16 numbers, in row order (all of row 1 first, then row 2, etc.).  All numbers should be real numbers.
Each option that manipulates the vector or matrix must be implemented inside a different function.  The options are:
· Sum the vector.  This function should take in one argument, a vector, and sum its entries.  It should return the sum as a float.

· Reverse the vector.  This function should take in one argument, a vector, and reverse its entries.  It should have no return value.

· Distribution of vector.  This function should take in three arguments:  a vector and two counters.  Upon completion, the counters should hold the total numbers of positive and negative values in the vector.  The function should have no return value.

· Mirror the vector.  This function should take in one argument, a vector.  It should return a second (new) vector that is a copy of the first, followed by a reverse copy of the first.  If the input vector is more than 4 values in length, the operation should only use the first 4 entries.  The input vector should not be changed.

· Sum the matrix.  This function should take in one argument, a matrix, and sum its entries.  It should return the sum as a float.

· Reverse the matrix.  This function should take in one argument, a matrix, and reverse the order of entries in each column.  It should have no return value.

· Distribution of matrix.  This function should take in three arguments:  a matrix and two counters.  Upon completion, the counters should hold the total numbers of positive and negative values in the matrix.  The function should return the number of values equal to zero.

· Matrix kazaam.  This function should take in one argument, a matrix.  It should return a second (new) matrix that is a copy of the first, but with all positive entries multiplied by 2, and all negative entries multiplied by -3.  It should return the number of original values that were negative.  The input matrix should not be changed.
All functions that manipulate the vector or matrix should be a in a second C code file called functions.c.  The other code, for the main() function, should be another C code file.  Both files should include a header file that contains the structure definitions and function prototypes for all the vector and matrix manipulations.

Additional instructions may be sent via email to the entire class to address questions raised either in class or by individual students.

This lab is due by Tuesday, March 24.  You must submit your C-code (as an attachment) to assign@assign.ece.clemson.edu.  Use as subject header ECE222-1,#8.  This email is due by midnight of the due date.  Work must be completed by each individual student.  If it is determined that a piece of work has been copied, all parties involved will receive zero credit, and a letter grade nay be deducted at the end of the semester.

