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Multiplication of two matrices

Def
Then the product of A and B denoted by AB is defined as

LetA [a] be m xn matrix and let B = ll be n xpmatri
ned as the

matrix lal where ca = ab =abik+anbzkt+inbnk
j=1

Obs.: In the above definition A is a m xn matrix and B is a
1 xp matrix and the product is a m xp matriX. Ihis leads us tothe following rule :

fA is a mxn matrixand Banxp natrix, then AB will beam xp matrix.
Ex. Find the elements of theproduct C=AB,

1 22 3 4
-2 0where A =

5 2B=
3

4 3
3 -2LO 1 2

-4 3Here A is a 3 x 4 matrix and B is a 4 x 2 matrix.The productABwillbea 3x 2 matrix.
Now, C1 sum of the products of the first row of A withthe first column of B=1x1+2x(-2)+3 x3+4x(-4)

= 1 -4+9-16 10,
C12 Sum of the products of the first row of A withthe second column ofB

1x2+2x0+3x (-2)+4x32+0-6+12 8.Similarly,c21=5 x 1+4x(-2) +3 x3+2 x(4)=5-8+9-8=-2.
Cn=5x2+4x0+3x (-2) +2 x3= 10+0-6+6 100

C31 0x1+1x(-2)+2x3+3x(-4)
-2+6-12= -8C32 0x2+1x0+2x(-2) +3 x 3=0+0-4+9 5.C C12-10 8ThusC C21 C22 -2 10
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Algebraic laws for multiplication

.

Associative law If A and B are conformal for the product
AB and B and Care confornal for the product BC, then

(AB)C = A(BG).

Proof: LetA, B, Cbe the n x n, n x p and pxq matrices andletA4l. B = [bl. C=[¢,}



andBC.
Here A, B and Care conformal for theproduct AB.

Now(AB)=[]x [b,] =|24% Di
k=1

= [jl, say i= 1,2, 3,... m

j= 1,2, 3,... p.
We find that (AB) i.e., [^i] is a m xp matrix nd since Cisápxqmatrix; therefore (AB) and Care conformal for the produ

(AB)C and (AB)C is a m x q matrix.
Hence (AB)C = {i] x ijl

neproduct

bu from(1)

1k=1
2bu y| i=1,2,3,... m;

l=1k=1 j=1,2, 3,...4.

Again (BC)=[b,]x [cil=|2b,

= [6]. say; i =1,2,3,...n;j = 1, 2, 3,... 4.
We find that (BC) i.e. [8] is a n xq matrix and since A is a

m x n matrix, therefore A and (BC) are conformal for theproduct A(BC) and A(BC) is a m x q matrix.
Hence A(BC)= lalx [öi

1[
from from ()

S 1 r=l

24 b Crii=1,2,3,... n
1 s=1 Jj-1,2,3,...4.

.

Thus (AB)C = A(BC).

We may write (AB)C=A(BC) = ABC.
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Distributive law.fA and Bareconformal for the product
AB, B and Carc confarinal foraddition, then A(S+ C) AB + AC

Proof: Let A, B, Cbe the m x n, n x p and n p matrices andlet A = lal. B = [b,l, C= [ci).
Since B and C are conformal,
B+C= [bzl +lcl=[by + cjl.
Now, B +C is a nxp matrix. Therefore A and B+C areconformal for the product A(B + C).
Hence A(B +C) = [a;l x {b; + Cijl

a b + Ck |; i = 1,2, 3,... m

j=1,2,3,.pk=1

=2by+2a Ck

k=1 k 1

2aie Ckj (1)
k=1 k=1

ButAB [ayl* [bzl=| bai=1,2,3,.. m

Tj=1,2, 3, ... pk=1

andAC= la] x fc] =24x C .(2)
k=1

Therefore from (1) and (2), we have A(B +C) =AB+ AC.
Similarly, (B + C)D = BD+CD, when Disap x qmatrix (say)
Cor.: A(B - C) =AB - AC.


