DIAGONAL, TRIANGULAR, AND SYMMETRIC MATRICES
Diagonal Matrices--  square matrices with all entries off the main 

                                  diagonal 0.  [  aij = 0  if  i(j ]
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1)   D is invertible if and only if all the di are not 0.  

[ di ( 0  for i = 1, 2, 3, .  .  . , n ]
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4)   If  A is any nxn matrix then:

DA  is just A with the ith  row of A multiplied by di for i=1 to n.

AD is just A with the jth  column of A mult. by di for i=1 to n.

Triangular Matrices  [square matrices in the following forms]

Upper Triangular

 a11    a12    a13 
 0      a22    a23          aij = 0   for i>j

 0     0      a33
Lower Triangular

 a11    0      0     

 a21    a22    0             aij = 0   for i<j

 a31    a32    a33
Theorem:  Let  L1, L2  be lower triangular nxn matrices 

                  and U1, U2  be upper triangular nxn matrices.

1)  L1T  is upper triangular and U1T  is lower triangular.

2) L1 L2  is lower triangular. U1 U2  is upper triangular.

3)  L1 and U1  are invertible if and only if their entries on the main

      diagonal are not 0.

4)  If  L1 and U1  are invertible then L1-1  is lower triangular and

     U1-1  is upper triangular.

[pf.  1)  clear.    3) and 4)  later   2) look at multiplication]

Symmetric Matrices

Def.  A is symmetric if  A = AT.   [aij = aji    for all i and j]

Theorem:  Suppose A and B are symmetric.

1)   AT  is symmetric.

2)  A+B and A-B are symmetric.

3)  kA is symmetric for any real number k.

Proofs:  Follow from rules on transpose.  Did some earlier.

Is AB symmetric?      (AB)T  = BTAT = BA 

so the answer is yes if and only if  AB=BA.

Theorem:  If A is symmetric then A-1 is symmetric.

pf.   (A-1)T  =  (AT)-1  =  A-1
Note:   ATA  and  AAT   are symmetric.  

      [    (ATA)T  = AT(AT)T  =  ATA   ]

Theorem:  If A is invertible then so are  ATA  and  AAT.

Proof.   If A is invertible then so is AT.  [ proved  (AT)-1 =  (A-1)T  ]

            So ATA  and  AAT   are  products of invertible matrices so

             they are invertible.







