Matrix Operations

Def.: Matrix Equality;
Two matrices are said to be equal if they have the same
dimensions, and their corresponding entries are equal.

Def.: Matrix Addition;

Let 4, B, be two matrices of the same dimensions. The sum
of the matrices 4, B, denoted A + B, is the matrix C, such that
Cij = A;j + B;j V;;. The dimension of C is the same as that of

A and B.

Def.: Matrix Subtraction;

Let A, B, be two matrices of the same dimensions. The
difference (subtraction) of the matrices A, B, denoted A — B, is
the matrix C, such that C;; = A;; — B;; V;;. The dimension of C

IS the same as that of 4 and B.

Def.: Matrix Scalar Product;
Let A be a matrix, c a scalar (number). The product cA is
the matrix obtained by multiplying every element of A by c.
If D = CA, then Dl] = CAij VU



Def.: Matrix Product;

Let A be a matrix of dimension m X p.

Let B be a matrix of dimension p X n.
The product of the matrices A, B, denoted AB, is the matrix C, of
dimension m X n, such that

p
Cij = Z A By;
k=1

- AilBlj + AiZBZj + AiBBBj + +Aipoj VU
Def.: Matrix Form of a Linear System,;
a11x1 + alzxz ~+ a13x3 + ...+ alnxn - bl
a21x1 + azzxz + a23X3 + ...+ aann - b2

a31x1 + a32x2 + a33X3 + + a3nxn - b3

Am1X1 + AppXy + ApzX3z + o+ QX = by,
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az; 0azp dsz as, ||*3|=|b3s| => AX =B
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Def.: Transpose of a matrix;

Let A be an (m x n) matrix.
The Transpose of A, is the (n x m) matrix AT 5 Al-Tj = Aj; Vi.

The ith. column of AT is the ith. row of A.

Def.: Trace of a Matrix;
Let A be an nxn matrix. The Trace of 4, denoted tr(A4), is

the sum of all the main diagonal elements of A.



