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Matrix

Linear equation is an equation that can be written in the form:
a\xy+axxy +---+a,x, =b
Where: b, ay, ...., a, =real or complex numbers, for example:

3x1 —=5x=-2 and 2x; 4+ x2—x3 = 276 1as ) Asbed

While: 4x; —5x =xx; and x, = 2/x; — 6 Ak el diadl
None linear because (X1X, /X7 )
System of linear equations (or a linear system):

A collection 4= s«a<0f one or more linear equations involving same variables, for
example:

X —2x,4+ x3= 0
2x2 — Bx3 = 8

5x — 5x3 =10

Matrix : The rectangular array contain information of a linear system.
bl sl Gl sles o (4 stiaall)dabeiall cag I (5 siag

For previous example , the coefficients ©3l=<0f each variable aligned in columns, as

below:
1 -2 1 — _ _
0 2 -8 Called the coefficient matrix (or matrix of
5 0 -5 coefficients) <Slladl 44 siins

0O 2 -8 ] Called the augmented matrixizw sall 43 siall
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Square Matrix: P . 7_|
Number of rows < ss== Number of columns 2=, Example : X = [2 5 GJ
Diagonal Matrix

A diagonal matrix is a square matrix have:

Elements a;; # 0 when i=j such as (a1, 8, as3) , (diagona

Diagonal matrix of order "3 x 3":

Elements a;; =0 when i # j , (212 8,1 , 13, a31). named on-diagonal entries C3laall)
Zero matrix: m x n matrix, all entries ©3a4ll JS(diagonal and non-diagonal) =0.
Other Example of a Diagonal Matrix

Diagonal Matrix of order (4 x 4) 2270 0 0]
012 0 o
0 017 0
0 0 0-34

Dg4=

Sum and product of two diagonal matrices also diagonal.

Akl 48 ghiae= 4y Hlal (i shias a5 pen

-3 0 8 0 —24 0
IfA = { ] and B = { 5 ] ,then AB = [ 0 15 J

¢ The determinant value can be determined only for square matrices.

% Rectangular matrix: m equations(rows)# n unknowns Jalssll (columns).


https://www.geeksforgeeks.org/engineering-mathematics/matrices/
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Examples of diagonal matrices:

< Scalar < sxematrices: a;=0 fori#jand a; =k for i=j , when a;=k= scalar value.

5 00
A=10 5 0

0 0 51 Thescalar k=5

+ ldentity matrix(l or I,): square matrix has (1) on main diagonal and Os elsewhere.

1 0 0
: [0 1 0]
0 0 1

s A null matrix (or zero matrix), denoted by 0 with any size (m x n) where every
entry is zero.
0 0O
[O 0 O]

0O 0 0
< A symmetric matrix is a matrix A such that transpose A" = A. (necessary square).

Equal numbers on opposite sides of the main diagonal. ,hdll ulal =337
S non-symmetric?

oo
L0 =37 Solution : Symmetric

[1 -3 _ _
30/ Solution : Non-symmetric
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Transpose of a Matrixa siaall J siia

Given m x n matrix A, transpose of A is the n x m matrix, denoted by A" , columns
are formed from the corresponding rows of A. —ua zuay 3 sezll 53 e uay Cauall

Let A and B denote matrices whose sizes are appropriate for the following sums
and products.

(AT)T = 4

. (A+B)T = AT + BT

For any scalar r, (rd)" = rAT
. (AB)T = B™AT

a o o

ample 2 : Find the transpose of the following matrix:

-5 2
. p= 13l e=[ 5 ]
Solution :
1 -3
S A R L
1 7
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Triangular

A triangular matrix is a square matrix (n x n) where all entries above or below the
main diagonal are zero.

K5 3
Upper triangular matrices have zeros below the diagonal. (0\2\2>
0 0

0 0
Lower triangular matrices have zeros above the diagonal. G\;\(z))
2 6

HW
1. Find the transpose of the following matrix:
3
A:F 2] lel 4 7] Clll
3 4 2 5 8 5 D=1[26 9
12 3
E= [4 5 6
789

2. Find the transpose of the following upper triangular matrices:

172 9
2 4 1 05 3 4
A=10 3 5| B=|g 0 6 s
0 0 6 000 2



