CSE382 – Algorithms and Data Structures
Fall 2008


Lab #10 – Vectors and Matrices


Prologue:

This lab is concerned with the elements of Linear Vector Spaces, e.g., vectors and transformations defined by Matrices.


Starting Condition:

Please use only the ECS computers provided in this computer lab (CST 3-201) to implement code for this lab
.  Please write all of this yourself during class for the first part and for the second part outside of class.  Do not use any code from the college server, except as directed in parts 1-2, below, nor any code from the web.
Tasks to be completed in class:

You may use the Array class written in C++, found here:
 http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE382/code/CppArray/
Explore operations on Linear Vector Spaces by developing C++ classes to represent vectors and matrices.

1. Develop a template vector class that supports operations of vector addition,  scalar multiplication, and inner product.  
2. Develop a template matrix class that supports operations of addition and multiplication of matrices and multiplication of vectors by matrices.
Tasks to be completed outside of class:

1. Add an LU decomposition operation to your Matrix class.  Please implement the decomposition with partial pivoting.
2. Demonstrate that LU decomposition can be used to obtain solutions, x, of equations of the form: Mx = y, where M is a matrix with n rows and columns, x is a vector of n elements, to be determined, and y is a vector of n elements with specified values.

Reference:
  http://en.wikipedia.org/wiki/LU_decomposition
� This explicitly forbids you from using your personal laptop.





