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Recall that before amatrix A can multiply another matrix B, the number of columnsin A must equal the num-
ber of rowsin B. For example, if Aism x n, then B must be n x |. The product of these two matrices would
be m x . Obviously, matrix multiplication is not commutative, as the product B - A isundefined for | £ m.

To generate thefirst element in the product of two matrices, A and B, simply take thefirst row of A and mul-
tiply point by point with the first column of B, then sum. For example, if

bi1 b2
A= a1 Q12 A3 :| S and B= b2,1 b2,2
1 A2 A3
bz1 ba>
then thefirst element of C = A- B would be

Ci11=a11b11+a12b21 + a1.3b3 1.

c1.2 isfound by taking the first row of A and multiplying point by point with the second column of B then
summing. ¢z 1 isfound by taking the second row of A and multiplying point by point with the first column
of B then summing. Finally, ¢, isfound by multiplying the second row of A point by point with the second
column of B then summing. The result would be;

c_ | G C2|_ apibii+aiobo1+aiabss agibio+ a3 b +a33bsn
C21 C22 ap1b11+az2bp1+azsbs1  ap1bi o+ azsbrs+aysbs:

Two useful results are the outer product:
ar a a aa
a |- [ 1 111 } =| a a a a
az a3 az az ag

and the inner product:

a1 & a3 a |- =aytartaztay

e

Theremay betimeswhen you want to multiply matrices element by element, thatisc; ; = & j - b ;. Obviously,
the matriceswould have to bethe same sizeto do this. In MATLAB thisisaccomplished using the .* operation.
For exampleif Aand B areboth 2 x 2:

C=P.+Q=Q.%P= Ci1 Ci2 | _ | Pri-Ou1 Pr2-Oi2
C1 C22 P21-021 P22-022

Also, remember in MATLAB that cos() and exp() are applied to each element of amatrix. For example,

cos(ai i) cos(agp) -+ cos(agn)

cos(az1) cos(agz) --- cos(agn)
Cos(A) = : : : :

cos(@mz1) CoS(amz) --- COS(@mn)

We can exploit the inner product idea to sum up the cosines in the matrix:

cos(a;1) cos(azz) --- cos(ain) Aq

cos(ag1) cos(azz) --- cos(azn) Ao n
: : : . | =D Acos(@ni)
: : : : : 1

Cos(am1) C€OS(amz2) --- COS(amn) An



