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The general form of matrix:

m: number of rows

i: row number

n: number of columns

j: column number

4. Matrices of Types <idgiaall g1

a) Square Matrix: whenm =nori=j

For Example:

3 2 1 L,

143><3=[_41 (5) _22]» A2><2=[; 0]

b) Diagonal Matrix: is a square matrix all elements are equal zero except elements

of the main diagonal (when a;; = 0 in all caces i # j).
a;; O 0
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Determinants and Matrices

For Example:

4 0 0
A=lo s o} , A=[(2) (7)
0 0 3

c) Unit Matrix: is a square matrix which elements of the main diagonal are one and
other elements are zero denoted by I.

1 0 0
A=010] orAz[(l)(l)
0 0 1

d) Symmetric Matrix: when a;; = a;;
For Example:
4 2 6 A1z = dpq = 2
%

A=12 5 1 A3 = Q31 = 6} ~ Symmetric Matrix
6 1 3 dy3 = A3y = 1

e) Skew Symmetric Matrix: when a;; = —a;;

For Example:

A=|-2 5 1

4 2 6 Ay =
5 _
-6 -1 3

} ~ Skew Symmetric Matrix

f) Null Matrix (Zero Matrix):
Do (5 sbet A shiaall 8 jualisll pues () 5S5 Ladie
For Example:

S

g) Upper Triangular Matrix
i (5 gl a1 Ll Jif pualial) () 5 Latie
For Example:

7 3 5
A=10 4 1
0 0 9
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h) Lower Triangular Matrix

e 5 i (il Ll (3 alinll ()55 Laic

For Example:

3 00
A=12 4 0
1 6 2
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Algebraic Operations of Matrices <l saddl 4, jall Clleal)
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Example: check if matrix A equal to matrix B

na=f3 31 . e=[p 2

Solve:

a12=b12=3} ~A=BRB

Az = by = —1

’ BZ[_31 g]

~A+B

ay1 = by Az = b12}
azq # by dy, = by,

b) Addition and Subtraction z skl 5 aeall dulee
hal) 2ae il g3aec Yl 22 wﬁ@gig}woﬁw\e&d&mwwﬁwck}@;@
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[A]mxn T [B]mxn = [C]mxn

_ [®11 G12 _[b11 b1z
Al = [t o]+ [Bloe = [, 7

_[(ay1 + by1) (agz + by3)

[A] + [B] = [Cl,x2 = (ay1 + byy) (ay, + byy)
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Determinants and Matrices

Note:
e (A+B)=(B+4)
e A-B)=-(B-4)

Example: Find (A+ B) and (A—B) if A= [g _21] , B= [

4 —5]
2 1
Solve:

_[B+4) @+C5)1_17 -3
A+B= i 0]

(5+2) (-1+1) |

(B—-4) 2-(5)]_[-1 7]
5-2) (-1-1 ) 3 -2

5

Example: FindA+ B&A—-B if A=|-1
1

Solve:

(5+4) (2+3) (B+(D)]
(-1+5) (0+10) (2+12)
| (145 (G+1) (0+(=20)]

((5-4) (2-3) (B-(-D)]
(-1-5) (0-10) (2-12)
| (1-5) (G-1) (0-(-20))

c) Multiply @ !l ddee
A8 il 2l ) maany 1 gy i) b sheasy Gl g @y v A ghan i qia ]

2 3
Example: Find k [A] if A= |4 5} , k=4
2 1

Solve:

2 3 8 12
kA=4[4 5]=[16 20]

2 1 8 4
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4 0 5
Example:if k=-3, A= B=|-3 1 4] Find:
2 1 3
1
kA—EB
Solve:

1 9 -6 -3
2]=[—12 Js _6]
—2 3 0 6

51 [-4/3 0 —5/3

4]=[ 1 —1/3 —4/3]

3l l-2/3 —1/3 -1

9 —6 -3] [-4/3 0 -5/3
12 -15 —6]—[ 1 —1/3 —4/3]
[ 3 0 6 -2/3 —-1/3 -1

(-9 —(—4/3)) (—=6—0) (-3-(=5/3))
(-12-1) (-15-(=1/3)) (-6-(-4/3))
| (3—-(-2/3)) (0-(-1/3)) (6 —(-1))

kA—--B=| —13 —42/3 —-14/3

—-31/3 —6 —4/3]
11/3 1/3 7
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[A]mlxnl ’ [B]m2><n2 = [C]mlxnz

Example: Find AB if A = LZL ;

Solve:
[A]ng ) [B]3><3 = [C]ZXS

_ [€11 €12 €13
[A][B]_[Cm C22 023]
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1 =2X-2+1x5+(=2)x0=1
3 =2X0+1%X2+(=2)x1=0
C13=2X—-24+1x44+(-2)x1=-2
€y =4X—2+2%X5+(=3)x0=2
Crpp =4%X0+2%x2+(-3)x1=1
€3 =4X—-2+2%x4+(-3)x1=-3

10 =2

~lAlBl={, | 3

Example: Find AB if A = [i ?5’] , B = [i ;] :

Solve:
[A]2><2 ) [B]2><2 = [C]sz

[Alle) = [0 0] =14 16

Example: Find x and y which satisfy the equation:

3 0
[y —4 —5] . —2 =[5 3].
x 0 20, y 2
Solve:

yX3+(—4)xx+(-5)x0=5
3y—4x=5....c....... (1)
xX3+0Xx+2x0=y

3x=y > Y=3X.iiuwu.. (2)subineq.(1)
33x) —4x =5 -»> x=1

ny=3x=3X1=3
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Example: Find [4]?if A= |5 2
3 4

Solve:

4 2 114 2 -1
[A]? =[A][A] =|5 2 1 ][5 2 ] [33 18 —3]
0 32 14

H.W: Find the unknown which satisfy equation:

1 1 -3|rx 1
0 -2 1|y 2
0 1 -5]||z 5
0 0 11w -1

4 2
H.W: Find [4]® if A=(5 2
3 4

H.W: Find AB — 3C if A= [i

3
HW:Find2(A4+B) if A= 4
~1

HW: if 4= [2 . B=|

171 .
S 5 | Find24 - 3B.




