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MATRICES ciligaall

MATRICES

A matrix is a rectangular arrangement of numbers organized into rows and columns.

Mathematically, it can be represented as follows:

i1 A2 Qg3
A=|Aaz1 Gz a3
az1 A4z A3z

Where each @jj represents an element inrow i and column |

Matrices Algebra

1- Matricesaddition and subtraction

Addition and subtraction of matrices can be performed for matrices of the same order, meaning
they have the same number of rows and the same number of columns. If (A) and (B) are
matrices of the same order, then their sum is defined as the matrix (C), which has the same

order, and each element of (C) is equal to the sum of the corresponding elements in (A) and (B).

EXAMPLE:

I -2 1 3 6 5
A: . B:
(3 0 5) [2 2 —J

I+3 -2+6 1+5 4 4 6
nC=A4A+B= =
342 0+2 5-1 5 2 4
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1-3 -2-6 1-5 -2 -8 -4
3-2 0-2 5+1 1 -2 6
+* From the definition, it can be proven that the sum of matrices has the following

properties:
A+B=B+4
A+(B+C)=(4+B)+C=4+B+C

2- Matrix Multiplication:

Matrix multiplicationis defined for two matrices A and B when the number of columns in A is
equal to the number of rows in B. The resulting matrix C=A*B will have dimensions determined

by the number of rows in A and the number of columns in B.

The elements of the resulting matrix C are calculated as follows:

Cij = Z ik * Dy;
k=1

Where:

hrow andjth column of matrix C.

o Cjj is the element in the i
e Qi isthe elementinthe ith row and kth column of matrixA.

. bkj is the element in the k™ row andjthcolumn of matrixB.

e nisthe shared dimension (number of columns in A or rows in B).

Example:

56]

Az[?l) AZL]'BZ 7 8

then the product C=A-B is calculated as:
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_[A*5+2x7) (1+x6+2=*8)
T 13*54+4x7) (3x6+4%8)

19 22
43 50

C

c-|

) T .
** Scalar Multiplication.

(1 3 2) (m 3m 2m
A= SomA=
2 -1 0 2m -m 0
EX: IF A matrix, m=3find the Scalar Multiplication C=3*A:
1 2
A=|3 3
-1 4
SOL/
3x1 3x%2
C=3xA=]|3%3 3% 3
3x—1 3x4
SOoL/

3 6
C=19 9
-3 12
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