
  ..,.

..,.

........

::::::

...........

...............

...............

:

321

3333231

2232221

1131211

ColsofNojandrowsofNoiaA

ColsofNonandrowsofNomA

aaaa

aaaa

aaaa

aaaa

A

columnsandrowsofcontainsarrayanisMatrix

nsApplicatiotheirandMatrices

ij

nm

mnmmm

n

n

n

===

==























=



Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



MatrixSub

aaMatrixSymmetric

Ibydenotedzeroare

elementsotherandonearediagonalmaintheof

elementswhichmatrixsquareaisMatrixIdentity

jicasesallina

diagonalmaintheofelementsexceptzeroequalare

elementsallmatrixsquareaisMatrixDiagonal

jiornmMatrixSquare

MatricesofTypes

jiij

ij

−−

=−

−

=

−

==−

5

][:4

.,

,

,:3

]0[

,:2

:1

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



MatrixTriangularUnitUpperThe

MatrixTriangularLowerThe

MatrixTriangularUpperThe

MatrixNullThe

−−

−

−

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan





















−=

















−

















−=

















−

−

==

−



2

5
3

43

02

56

86

04

2

1

212

102

08

16

51

04

2

:

tantan2

..

1

Ex

tconsondivideandtconsbyMultiply

lmandknifonlyandifkoBA

nSubtractioandAddition

MatricesonOperations

lkmn

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



 

1221

22

11

2

.:

42secmindet

202020.:

.

sinmindet

.:min

babaAofDet
ba

ba
AEx

elementsofconsistsorderondofanterA

ofDetEx

aequalvalueitsandalikeelement

gleaofconsistsorderfirstofanterA

matrixsquareaofvaluetheisantDeter

−=







=

=

==

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



)()()( 233212332123321

33

22

1

33

22

1

33

22

1

333

222

111

babaccacabcbcba

ba

ba
c

ca

ca
b

cb

cb
aA

cba

cba

cba

A

orderThird

−+−−−=

+−=

=

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



+−+

−+−

+−+

Note

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



201868

)60(3)30(2)26(1

23

20
)3(

33

10
2

32

12
1

:*

323

120

321

−=−+−=

+−−−−−=

−
−+−

−
=

−

−

=

A

rowfirstUse

A

Example

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



206212

)02(3)01(2)62(3

20

21
3

10

31
2

12

32
3

:*

20424

)62(1)93(20

23

21
1

33

31
)2(

32

32
0

:sec*

−=−−−=

−−+−−−=

−
+

−
−

−

−
=

−=+−=

−−+−=

−
−

−+
−

−=

A

rowthirdUse

A

rowondUse

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



33

11

2

33

11

2

333

222

111

.

)

(mindetmin

ca

ca
bofMinorand

ba

ba
cofMinor

cba

cba

cba

D

elementthatthroughwith

deletingcolumnandrowtheonoutliftsmallerorder

oneofanteraofelementanoforThe

factorsCoandMinor

==

=

−

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



...........

624

603

531

9

8975

6224

6103

5431

:

=

−−−

−

=

−

−−−

−

−

=

ofMinorThe

D

LetExample

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



))(1()1(

:

.min)1(

.min)1(

)(mindet

1331

33

1132

2

333

222

111

baba
ba

ba
coffactorCo

cba

cba

cba

D

Example

elementthatoforthefactorCo

aoforthetimesisthat

AanteraofelementanyoffactorCoThe

ji

ij

ji

ij

−−=−=−

=

−=−

−

−

+

+

+

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



24222.

20

01

23

420

501

123

mindet

−=−−=

−−=

AofDet

A

Example

antserofvaluetheevaluatetomethodOther

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



nnn

n

nnnn

n

n

n

n

n

ij

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

a
ADet

isaA

matrixnnanofantertheforformulaThe

antsertheevaluatingforformuladuction

1

111

31

1311

21

1211

331

111

3331

1311

3231

1211

221

111

2321

1311

2221

1211

2

11

...........

..........

)
1

(.

)(

)(mindet

mindetRe






−=

=



Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



62

11

52

21

22

01

05

11

35

21

45

01

43

11

63

21

23

01

)
1

1
(

6522

0345

4623

1201

:

24

−

−

−

−

−

=

−

−

−

−

Example

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



= 1
−2 0 7
4 −7 5
2 −9 8

= (
1

−2
)3−2

−2 0
4 −7

−2 7
4 5

−2 0
2 −9

−2 7
2 8

= −
1

2
14 −38
18 −30

= −
1

2
(−420 + 684) = −132

Tikrit University-Civil Engineering 
Department Third Stage  Eng.Anal.&Num. 

Meth. Dr.Adnan Jayed Zedan



Useful Facts about determinants

1- If two rows or (columns) of a matrix are

identical, the determinant is zero.

2- Interchanging two rows or (columns) of a

matrix, change the sign of its determinant.
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3- The determinant of a matrix is the sum of the

products of the elements of the ith row (column)

by their cofactors, for any i.

4-The determinant of the transpose of a matrix is

equal to the original determinant. ("Transpose"

means to write the rows as columns).
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5- If each element of some row or (column) of a

matrix are multiplied by a constant C, the

determinant is multiplied by C.

6- If all elements of a matrix above the main

diagonal (or all below it) are zero, the determinant

of a matrix is [the product of the elements on the

main diagonal].
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7- If the elements of any row (or column) of a matrix

are multiplied by the cofactors of the corresponding

elements of a different row (or column) and these

products are summed. The sum is zero.

8- If each element of a row (column) of a matrix is

multiplied by a constant, C, and the results added to a

different row (or column) the determinant is not

changed.
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cycles 0 1 2 3 4 5 6 7

x1 1 2.8 1.667 2.25 1.88 2.08

x2 1 2 0.622 1.255 0.859 1.08

x3 1 3.333 2.567 3.174 2.874 3.06

31,2 321 === xandxx
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cycles 0 1 2 3 4 5 6 7

x1 1 2.8 2.05 1.99

x2 1 1.4 1.09 1.01

x3 1 2.67 2.97 3.002

31,2 321 === xandxx
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