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Multiplication of two matrices

~
s

Def LetA = [ai].] be m % n matrix and let B= [b]k] bde r;.x P mafrlx
Then the product of A and B denoted by AB is defined a5 the

n
o+ ... +a. b
matrix [c; ] where c;, = Z agby = aj by + Apbox BinOpy,
j=1 . .
Obs. : In the above definition Aisam X n m’ﬁltrlx and B jq a

7t X p matrix and the product is a m x p matrix. This leads 4 to
the following rule : : .
If Aisamxn matrix and B a n x p matrix, then AB wij] p, a
mx p matrix.
Ex. Find the elements of the product C = AB,

2

1.2 .3..4 20
whereA=[5 4 3 2/, B= 3 _9
01 2 3 4 3

Here A is a 3 x 4 matrix and Bis a4 x 2 matrix.
¢ - The product AB willbe a 3 x 2 matrix.
Now, ¢;; = sum of the products of the first row of 4 with
: the first column of B
=1x1+2x(—2)+3x3+4><(—4)
=1-4+9-16=-10,
€12 =sum of the products of the first row of A4 with

the second column of B
=1$<2'+2x0+3x(—2)'+4>,<3
=2+0—6+12=8.
-"Si:nﬂarl)r,c'21=5x1+4x(-2)+3x3.+2xx(—4) -
=5-8+9-8=_9 5
2=5%244x043x(22) 405
=10+0-6+6=10.

31=0x 141 x (= )+2x343x(_qy
=-2+6-12=_g ‘ Y

C3-2=0x2,+1x0+2x(,-2)+35<3
=0+0-449.5 -
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Algebraic laws for multiplication

Associative law If A and B are cdnfonnal ﬁ;r the product
AB and B and C are conformal for the product BC, then
(AB)C = A(BQ).

Proof : LetA,B,Cbethem xn, nn x

p and p x g matrices and
letA= [“i,‘]. B= [bi,']: C= [C,,']-



Here A, B and C are conformal for the product 45 nd e |

H
Now (AB) = [a,] x [b) =| . a by

(])
L -
=[Ayl, sayi=1,2,3,...m
j=1,2,3,. s vl
We find that (AB) i.e., (A ] is a m x p matrix and sinc

P X g matrix; therefore (AB) and C are conformal for thel
(AB)C and (AB)C is a m x g matrix.

Hence (AB)C = (2] % el

CeCisy
>Todyg.

—

) I ) f
= i’tn Gj |= i 2. by o from ny’
=1{k=1 )
_ i Z“:kbklcll :i=1,2,3,. 1
[=1k=1 /=1'7-f3f---‘i~
Again (BC):[b,-j]X[C,ﬂ" ib" Erf (H)

=[5;]. say,1-1 235 n}-] 2,3 .4

We find that (BC) i.c., [3; J is a 1 x g matrix and since Aisa
m x n matrix, therefore A and (BC) are conformal for the-
product A(BC) and A(BC) is a m x g mafrix. '
Hence A(BC) = [a;j] X [8,.,-]

n n p , :
= Z”is.ﬁsj = Zﬂis Z bg, ¢,j| | from (II)
r=1l

s=1
L, - g
= f zam sr r}' ,'l-=],2,3,...n,
_'._~ls 1 j=112/310uq-
Thus (AB)C = A(BQ). '

We may write (AB)C = A(BC) = ABC.
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Di SI Il b utive I aw., If A and I are conformal for thee product
AB, B and C are conférinal for addition, then Al + C) = AE + AC.

Proof: Let A, B, Cbe the m x n,nxp aﬁd nx p matrices and
let A = la;], B = [b], C = el
Since B and C are conformal,
B+C= [bl]] 2 [ij] = [b,] +- C,'I'].

Now, B+ C is a nx p matrix. Therefore A and B+ C are
conformal for the product A(B + C).

Hence A(B + O = [a,—i] X [b,',- + C,-,-]
B

n
= Zaik(bkj+ckj) ;1=1,2,3,...m

k=1 j=1,2,3,...p
n n
=| 2 anby+ 3 ay o

i

n
2 by |+| X ay Cyj -..(1)
k -

k=1

n
=1
n ' :
ButAB=[a,]] X [bl]] = Zaikbk]— ;1=1,2,3,...m
| ' k=1 j=1,2,3,...p

W n
and AC = [a"]'] X [Cij] = 'z\a,-k ij , ” | .-.(2)
‘ 2 k= 1\

Therefore from (1) and (2), we have A_.(B_ +C)y=AB+ AC.

Similarly, (B + C)D = BD + CD, when D is ap % g matrix (say)
Cor.: A(B-0C)=AB - AC. . 0 :



