MATRIX MULTIPLICATION

We recall the matrix multiplication for matrices of type n x n, that is,
for matrices of the form

a1 a2 - Qip
Qg1 Q22 -+ Q2q
Qp1 Qp2 - Gpp

If A= (a;;) and B = (b;;) are two such matrices, then their product A-B
(we often write briefly AB) is a matrix C' = (¢;;) of type n x n such that

Cij = @irbij + aizbo; + - - - + Qinby;.

This can be visualized as follows

a1 e a/lj ce Qi b11 . e le e bln C11 cee s s Clp
a1 cee aij *++  Qjn . bil e e le “ee bzn — e cee Cij
Uni =" Gpj " Opn by -+ buj oo bun Cpl et e Com

In particular, for matrices of type 2 x 2 we have

a1 a2 ] b1 bio _ a11b11 + a12bo1  a11b12 + a12b99
a21 Q22 ba1  boo a21b11 + a22bo1  as1b12 + agba
The above rule for multiplication applies also to situations where A is of
type m x n and B is of type n X p, that is,

The number of columns in A = The number of rows in B.

The resulting product A- B is then of the form m x p. Thus, if A is a matrix
of type n X n and x is a vector of length n, then x is considered a matrix of
type n x 1. Then

a1 - Qg 1 011%1 + Q12%2 + - - - + A1, Ty

Qo1 - Qop Ta G21%1 + Q22T + - - - + A2p Ty
AX = . = .

ap1 *°° Opp Tn an1d1 + Up2T2 + -+ Apndy



