
),(..........),,(),,(),,(

;

)(,int

)(;
sin

2211 nnoo yxyxyxyx

tableaofform

theingivenisxforegrationdirectby

calculatedalwaysnotisdxxfdx
x

x

nIntegratioNumerical



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

Meth. Dr.Adnan Jayed Zedan 



bxtoaxfrom

curvetheunderareatheisdxxf

b

a

==

 )(

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

Meth. Dr.Adnan Jayed Zedan 



)........,,,(*

);(

,)(int)(tan*

:

21 no yyyyscoordinateDraw

n

ab
h

hisstepeachoflengththe

stepsnoabcedistheDivide

curvetheunderareatheCalculatedofMethods

−
=

−

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 



]..............[

)(

:tan1

:

121 −+++=

=

−



no

b

a

yyyyh

dxxfI

gularsrecofmethodThe

aremethodsThe

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 



]...)..........(2[
2

]..............222[
2

2
*

2
*;

2
*;

2
*

.........

)(

:2

321

321

1

32
3

21
2

1
1

21

no

no

nn
n

o

b

a

yyyyy
h

yyyyy
h

I

yy
hA

yy
hA

yy
hA

yy
hA

AAI

dxxfI

trapizoidsofmethodThe

+++++=

++++=

+
=

+
=

+
=

+
=

++=

=

−

−





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 



])(2)(4[
3

]4[
3

]4[
3

]4[
3

.intint.int

:'3

642531

321

6543

4322

211

no

o

yyyyyyyy
h

AAAIA

yyy
h

A

yyy
h

A

yyy
h

A

sponumberevenoareatheThusspothe

throughpasstoassumedisequationquadraticThe

RulesSimpson

+++++++++=

+++==

++=

++=

++=

−







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

Meth. Dr.Adnan Jayed Zedan 



)].,(&),0(),,[(

:int

),2(deg

11 yhyyh

spothreethroughpass

equationQuadraticreeofcurveaAssume

o−−

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

Meth. Dr.Adnan Jayed Zedan 



2

2

11

2

2

11

2

2111

2

2111

2

21

2

21

)2(......)()(),(

)1(......)()(),(

)0()0(0

ahhayy

ahhayy

hahaayyh

hahaayyh

ya

aaayxAt

xaxaay

o

o

o

o

oo

oo

o

++=

+−=

++=

−+−+=−

=

++==

++=

−

−−

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

Meth. Dr.Adnan Jayed Zedan 



]4[
3

:int

]
2

2

2
[

2

2

2

2

2

2

:

11

2

2

1111

2

2

1111

2

11
2

11
1

yyy
h

IA

getonsubstitutiandegrationAfter

dxx
h

yyy
x

h

yy
yI

x
h

yyy
x

h

yy
yy

h

yyy
aand

h

yy
a

gettingequationsabovetheSolve

o

o
o

h

h

o
o

o

++==

+−
+

−
+=

+−
+

−
+=

+−
=

−
=

−

−−

−

−−

−−



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

Meth. Dr.Adnan Jayed Zedan 



84.091.096.099.01:)(

0.175.05.025.00:

25.0
4

01
:

.4
sin

:)1(

1

0

xf

x

hSolution

panelsnusedx
x

x
EvaluateExample

=
−

=

=

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

Meth. Dr.Adnan Jayed Zedan 



945.0]84.0)91.096.099.0(21[
2

25.0

:)2(

)int(945.0.

925.0]84.091.096.099.0[25.0

:

965.0]91.096.099.01[25.0

:tan)1(

=++++=

=

=+++=

=+++=

I

ltrapezoidaBy

spoofcenterfromAvg

I

OR

I

methodgularrecBy

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

Meth. Dr.Adnan Jayed Zedan 



946.0)
!9!7!5!3

1(

]/)
!9!7!5!3

[(

!9!7!5!3
sin

sin

:)2(

9467.0]84.0)96.0(2)91.099.0(41[
3

25.0

:')4(

86421

0

97531

0

9753

1

0

=+−+−=

+−+−=

+−+−=

=

=++++=







dx
xxxx

dxx
xxxx

xI

xxxx
xx

dx
x

x
I

SeriesTaylorBy

I

rulesSimpsonBy

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

Meth. Dr.Adnan Jayed Zedan 



22

3

)(

)1
30

1

3600

1
(

,10*30,10

).(int

)(int

min:)2(

inxxA

ksiEkipsP

Bpoto

respectwithApoofdeflection

relativetheeDeterExample

x

++−=

==

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

Meth. Dr.Adnan Jayed Zedan 









=

++−

==

=
−

=

==

=

dxxfI

xx

dx
I

h

panelsn
AE

dxP

AE

dxP
d

Solution

x

x

x

x

)(

]1
30

1

3600

1
[10*30

10

20
6

0120

6,

:

120

0 23

120

0 )(

)(

)(

)(







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 



inI

IS

RulesSimpson

02502.0

]33.3)765.1765.1(2

)147.2667.1143.2(433.3[
3

20*10

:'

4

=

++

++++==
−

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

Meth. Dr.Adnan Jayed Zedan 



)(...........)()()(

:

int

)(

:int

mindet

:

n332211 n

B

A

xfHxfHxfHxfHI

formthe

offunctionabyedapproximatisegralThe

dxxfI

givenisthatspopivot

specifiedwithoutederisformulaThis

formulasQuadratureGauss

++++=

=

−



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 



)2........()1(1;

)1(........)1(1;

,)(

:intlim

'.lg

:

1

1

1

++=+==

−+=−==

+==

−



ccBrBx

ccArAx

rccxPutdxxfI

followsasnormalizedisegrationofitthethat

reasonthisforsItequationsebraicanonlinear

ofsetsinresulttermhigherandtwoInvolving

formulasQuadratureGauss

o

o

o

B

A

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

Meth. Dr.Adnan Jayed Zedan 









+

−

+

−

−++−=

−−++=

=

−=

−++=

−=+=

1

1

1

1

1

])(
2

1
)(

2

1
[)(

2

1

])(
2

1
[])(

2

1
)(

2

1
[

)(

)(
2

1

)(
2

1
)(

2

1

)(
2

1
)(

2

1

drrABABfAB

drABrABABfI

dxxfI

drABdx

rABABx

ABcandBAc

B

A

o

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

Meth. Dr.Adnan Jayed Zedan 











+







 −
=

===

=+−=

=+−=

=+=

=

+=









−

+

−

+

−

+

−

3

1
)1(

3

1
)1()(

3

1
1

.,

)3(.....
3

2
)()(

)2(..........0)()(

)1(...............2)1()1(1

;;1)(

)()(

:

1

1

21

1

1

2

2

2

1

2

1

1

21

1

1

21

2

2211

ffdrrf

aandHH

gettingEqsabovetheSolve

aHaHdrr

aHaHdrr

HHdr

rrrf

rfHrfHI

termsTwo

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

Meth. Dr.Adnan Jayed Zedan 



3

2

3

1
*1

3

1
*1

3

1
)

3

1
()

3

1
(

3

1
)

3

1
()

3

1
(

:

:)1(

2

2

1

1

2

=+=

=
−

=
−

==


+

−

I

f

f

Solution

termstwodxx

Example

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

Meth. Dr.Adnan Jayed Zedan 



5

3

9

5

0
9

8

5

3

9

5

:

3

2

1

==

==

−==

aH

aH

aH

termsThree

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

Meth. Dr.Adnan Jayed Zedan 



)()()(
2

1
)(

2

1

555.0774.0
5

3

888.00

555.0774.0
5

3

:

:)2(

3

2

1

4

0

aorrABABx

Ha

Ha

Ha

Solution

termsthreedxe

Example

x

−++=

===

==

=−=−=



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

Meth. Dr.Adnan Jayed Zedan 



548.3)774.0()04(
2

1
)04(

2

1
)774.0(

2)0()04(
2

1
)04(

2

1
)0(

452.0)774.0()04(
2

1
)04(

2

1
)774.0(

3

2

1

=−++==

=−++==

=−−++=−=

rx

rx

rx

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

Meth. Dr.Adnan Jayed Zedan 



4463.53

]7438.34*555.0

38906.7*888.057145.1*555.0)[04(
2

1

7438.34)(

38906.7)(

57145.1)(

548.3

3

2

2

452.0

1

=

+

+−=

==

==

==

I

I

exf

exf

exf

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

Meth. Dr.Adnan Jayed Zedan 



)()()(
2

1
)(

2

1

555.0774.0

888.00

555.0774.0

:

)3(

:]
sin

[:

3

2

1

1

0

roraABABx

Ha

Ha

Ha

Solution

nformulaQuadratureGauss

usedx
x

x
EvaluateExample

−++=

=−=

==

==

=−











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

Meth. Dr.Adnan Jayed Zedan 



1127.0)774.0()01(
2

1
)01(

2

1
)774.0(

5.0)0()01(
2

1
)01(

2

1
)0(

8873.0)774.0()01(
2

1
)01(

2

1
)774.0(

3

2

1

=−−++=−=

=−++==

=−++==

rx

rx

rx

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

Meth. Dr.Adnan Jayed Zedan 



9451.0

]99788.0*555.0

95885.0*888.087385.0*555.0)[01(
2

1

99788.0
1127.0

)1127.0sin(
)(

95885.0
5.0

)5.0sin(
)(

87385.0
8873.0

)8873.0sin(
)(

3

2

1

=

+

+−=

==

==

==

I

I

xf

xf

xf

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

Meth. Dr.Adnan Jayed Zedan 



)()()(
2

1
)(

2

1

652145.0,347854.0

339981.0,861136.0

:

)4(:

3

1

roraABABx

H

a

Solution

nusedxeExample x

−++=

=

=

=

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

Meth. Dr.Adnan Jayed Zedan 



660019.1)339981.0()13(
2

1
)13(

2

1

339981.2)339981.0()13(
2

1
)13(

2

1

138864.1)861136.0()13(
2

1
)13(

2

1

861136.2)861136.0()13(
2

1
)13(

2

1

4

3

2

1

=−−++=

=−++=

=−−++=

=−++=

x

x

x

x

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

Meth. Dr.Adnan Jayed Zedan 



36673.17

]259410772.5*652145.038103932.10*652145.0

123218373.3*347854.04813745.17*347854.0)[13(
2

1

259410772.5)(

38103932.10)(

123218373.3)(

4813745.17)(

)]()()()()[(
2

1

660019.1

4

339981.2

3

138864.1

2

861136.2

1

44332211

=

++

+−=

==

==

==

==

+++−=

I

I

exf

exf

exf

exf

xfHxfHxfHxfHABI

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

Meth. Dr.Adnan Jayed Zedan 


