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3— Simpson's Rule :
The quadratic equation Is assumed to pass through
the points. Thus the area into even number points.

h
A==y, +4y,+VY,] N
3

h
A =—ly, +4y;+vy,]

3 N
h A A
A, :g[y4+4y5+y6] y )y, y i y,
. E'|-.|hh||-. ! X
A=l=A+A +A +--
h

=3 0Yo A0+ Yo+ ¥s 4+ 200, + Yy + Yo +2) + Y]



Assume a curve of degree (2), Quadratic equation
pass through three points:

[(=h,y4), (0,¥,) & (h, y,)].

1y
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Solve the above equations getting :

al _ Yi— Y4 and a2 _ Y _2y20 + Y,
2h 2h
— — 2V, +
Y=y ylzhy_l oo Yo 2hy20 Vi 2
h
Y1_y—1 y _2yo+y1 2
| = | & dx
12 2h TE

After Integration and substitution get :

h
A=1=21y,+4y, +y.]
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Example (2) : Deter min e the relative

deflection of point (A) with respect
to point (B).
P, =10kips, E =30%*10°ksi,

1 1

A=(———x"+—x+1)in°
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Gauss — Quadrature formulas:
This formula is deter mined without specified
pivot points that Is given:

I:jif(x)dx

The integral is approximated by a function of
the form:
| =H, f(X)+H,f(X)+H f(X)+.non. +H, f (X



If there is one (single) term [I =H, f(x)];
B

j f (x)dx = H, f (x,); two unknowns(H, &x,)
A

So that the integration must hold for:

f(X)=1&X,; fldx =H, (1)

Solve Egs. (1) &(2), getting; X, :¥
B-— A\

r') J

(O]

1 =H,f(x)=(B-A)f(




Gauss — Quadrature formulas:

Involving two and higher term result in sets of
nonlinear algebraic equations. It's for this reason
that the limit of integration is normalized as follows :

f(x)dx, Put x=c, +c,r

>'~—-.ED

=A;r=-1=..A=c,+c/(-]) ........ (1)
B;r=+1=..B=c,+C/(+]) ........ (2)



C, =%(A+ B) and clzé(B—A)

1 1
S X=—(B+A)+—(B-A)r
2( ) 2( )

dx:%(B—A) dr

B

_jf(x)dx

>

—Tf[;(B+A)+ (B—A) r][ (B—A)dr]

%(B A)jf[ (B+A)+ (B A) r]dr






Example (1):

+1
sz dx two terms

Solution :

1 1.,
f(ﬁ)_(ﬁ)
(\/—) (\/—) — A

|=1"‘l+1"‘lzg

3 33

§
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Example (2):

4

jex dx three terms
0

Solution :
__[3/__ _
a=-/3 =-0.774 H,=0555
H, =0.888

a=_0
_[3/_ _
a=3f =0.774 H, =0.555

x:%(B+A)+%(B—A) (r) or (a)
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1 .
Example :Evaluate] j(sm%) dx] use:
0

Gauss — Quadrature formula (n=23)

Solution :
a=0.774
a=0

a=-—0.7/4

H, =0.555
H,=0.888

H, =0.555

x:%(B+A)+%(B—A) (a) or (r)
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3
Example : jex dx (use n =4)
1

Solution :
a= =0.861136 - 1+0.339981
H= 0.347854 , 0.652145

x:%(B+A)+%(B—A) (a) or (r)
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