Matrices and Matrix Operations

Def:  A matrix  is a rectangular array of numbers.


  1   1   1

  2   4   5

Size:   mxn      m rows   n columns

           one above is 2x3

mx1  is called a column vector  

1xn   is called a row  vector

General mxn matrix

    a11    a12    a13     ...         a1n 

    a21    a22    a23     ...         a2n
    am1    am2    am3     ...       amn
Square Matrix  m=n

Main Diagonal 


    a11    a12    a13    a14 

    a21    a22    a23    a24
    a31    a32    a33    a24
    a41    a42    a43     a44
Matrix Equality   A=B  if and only if    same size and same entries

Algebra of Matrices

Addition and subtraction?    A+B    A-B

Only possible if they are the same size.  If so done coordinatewise.

   [A ± B]ij  =  [A]ij ± [B]ij = aij ± bij
Scalar Product

If  c  is a real number (scalar)  what is cA?

   [cA]ij = c[A]ij = c aij
   -A = (-1) A

---------------------------------------------------------

Linear Combination of Matrices

A1 , A2 ,  . . .  , An    matrices of the same size

 c1 , c2 ,  . . .  , cn     scalars

c1 A1 + c1 A1 +  . . . + cn An   is a linear combination of the Ai .

------------------------------------------------------------

What about matrix multiplication?   AB

It is NOT coordinatewise?

Explain method!

(mxr)  (rxn)  gets  mxn   #columns of A must equal #rows of B

                     n

[AB]ij  =  (  aikbkj

               k=1

Why is it defined this way?

a11 x1  +  a12x2 + a13x3 + ... + a1nxn = b1
a21 x1  +  a22x2 + a23x3 + ... + a2nxn = b2
.

.

am1 x1  +  am2x2 + am3x3 + ... + amnxn = bm
Look at them as two equal mx1 matrices.


          a11    a12    a13     ...         a1n                        x1                 

          a21    a22    a23     ...         a2n                        x2                              

A =


            x =   

          am1    am2    am3     ...       amn                       xn                   

          b1

          b2

B =    

          bm
Ax = B   is the system of equations above.

-----------------------------------------

Explain how to find a row, column or entry of a product

Explain how we partition matrices into smaller matrices, for example into rows or columns.

Matrix multiplication can be looked at as a linear combination of columns.

                  a11                           a12                                      a1n
                  a21                  a22                         a2n 
Ax  =  x1             +    x2            +  … +   xn
                  am1                  am2                         amn
Explain Transpose and Trace.

   [A]ij  = [AT]ji

            n

    Tr(A) =   ( aii
                   i=1







