Section 4.5 matrices

matrix – rectangular array of values

dimensions – number of rows and columns  - columns hold up building

used to solve simultaneous equations

matrix of coefficients

main diagonal  consists of the elements which have the same row and column index  (i.e.   xij  where i = j)

two matrices are equal if corresponding elements are equal

symmetric matrix  - is a matrix in which each xij = xji
arrays used to represent matrices

one-dimensional version of an array is a vector

Operations:

scalar multiplication


multiply each element of the matrix by a scalar (example done in class)

addition of two matrices can be done only when they have the same dimensions.  sum is a matrix with the same dimensions,each of whose elements is  the sum of the corresponding elements in the original two matrices.

Matrix equations that are true  (assuming that the matrices A and B can be added (i.e. have the same dimensions).


0+A = A


A + B = B + A   commutative property holds


(A+B) + C =A + (B + C)  associative property holds

          r(A+B) = rA + rB   distributive property

          (r+s)A =  rA + sA  distributive property


 r(sA)=  (rs)A   associative property 

matrix multiplication

number of columns in first (left hand) matrix must equal the number of rows in second (right hand) matrix.  Element i,j  is computed by multiplying the elements of row i of first matrix by the corresponding elements in column j of the second matrix and adding the results.


cij = ∑aik bkj  as k goes from 1 to m  

(m is the number of columns in the first matrix and rows in the second one).

Identity matrix

square matrix with 1s along the main diagonal and 0s everywhere else.


I( A  = A ( I  = A

A square matrix A is invertible if there exists an n X n matrix B such that 


A(  B = B ( A = I

In that case, B is the inverse of A, denoted A-1

Boolean matrices – 


Boolean multiplication:  x ( y =  min(x,y)


Boolean addition:  x ∨ y = max (x,y)


Boolean matrix multiplication


cij = ∨aik ( bkj  as k goes from 1 to m

(m is the number of columns in the first matrix and rows in the second one).

This is a test of subscripts (hitting ctrl plus)

This is a test of superscripts (hitting ctrl shift plus)  

