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OPERATION ON MATRICES

® Transpose of a matrix

® The transpose of a m X n matrix A = [ai j] is defined as the n X m matrix B = [bi j] with
bjj=a;jforl1<i<mand1<;j<n.Thetranspose of 4 is denoted by A”.
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the transpose of a row vector is a column vector and vice-versa.

1 4 5

'fAz[o 1 2

],then A —

= For any matrix 4, we have A7' = A.
Let A = [aij]' AT = [bl]] and ATT = [Cij]'

Then the definition of transpose gives ¢;; = b;; = a;; for all , j and the result follows.
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SYMMETRIC, SKEW-SYMMETRIC AND ORTHOGONAL MATRIX

Symmetric matrix : A matrix A is called symmetric if AT = A

a h g 1 2 3
A=|lh b f|,B=|2 4 —1|aresymmetric matrices.
g [ ¢ 3 -1 4
Skew Symmetric matrix: A matrix C is called skew symmetric if AT = —A
0 —-h —g
C=lh 0 —f|, Cisaskew symmetric matrix.
g f 0
A matrix is said to be orthogonal if AAT = ATA = I.
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A=| \/% % 0 [is an orthogonal matrix.
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ADDITION OF MATRICES

Let A = [a;;] and B = [b;;] be two m X n matrices. Then the sum A + B is defined to be
the matrix C = [cl- j] with ¢;; = a;; + b;j. Matrices must have the same dimensions.
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Subtraction is identical to addition. [g ‘1}] _ [Z 2] — [g _25]

Properties of matrix addition:

Communicative law of addition A+B=B+A
Associative law of addition A+(B+C)= (A+B)+C
Exercise:

Suppose A+B=A. Then show that B=0.

Suppose A+B=0. Then show that B=(—1)A=[—ai j].
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MATRIX MULTIPLICATION

®» Multiplying a scalar to a matrix

Let A = [ai j] be an m X n matrix, for any element k, kA = [kal- j].
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= Matrix multiplication/Product:

it4 =g and k = 3; then3A<[> 12 75,

Let A = [al- j] be an m X n matrix and B = [bi j] be an n X r matrix. The product AB is a
trix C = ¢;; of order m X r with

Cij = Xk=1%ikbrj=ai1byj + aizbzj + -+ + ainbnp;.

The product AB is defined if and only if

THE NUMBER OF COLUMNS OF A= THE NUMBER OF ROWS OF B

® To multiply two matrices

1) Multiply each element in a given row by each element in a given column.

2) Sum up their products.
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MATRIX MULTIPLICATION

» Example:

a [a11 a12 « [P11 blZ] [a11b11+a12b21 a11b12 +a1zbzz] [C11 C12
2l a22 b21 bzl Laz1b1q + Az2b21  G1b12 + Azzb221 21 C22

03 2[; JHExD+Ex3) BxD+CxDI=[9 14]

=» Properties of matrix multiplication

% Matrix multiplication is not commutative. AB + BA.
_ 1 2] /0 -1
Let A = [3 4],8—[6 7]

45 = [0 5slbueBa=[5; Gl

«» Associative law: Matrix multiplication is associative (AB)C = A(BC) = ABC
% Distributive law: Matrix multiplication is distributive with respect to addition A(B+C)=AB+AC
s Foranyk, (kA)B = k(AB) = A(kB).

% If Ais an n X n matrix then Al,, = LA = A.
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®» | et A and B two matrices. If the matrix addition A+B is defined, then prove that
(A + B)T=AT + BT. Also if the matrix product AB is defined then prove that
(AB)T=BT AT.
by

b
» letAd =[ay,a,...a,JondB = . Compute the matrix product AB and BA.

bn
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