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The differential equation of physical phenomenon is
given by Trial function,

d’y

el 500x* =0, 0<x<1,Trial function,y = a(x* — x)

Boundary condition are, y(0)=0, y(1)=0 calculate the value of the
parameter a1by the following weighted residual methods. (i) Point
collocation method (ii) Sub-domain collocation method (iii) least

Square Method and (iv) Galerkin's method.
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2
‘j; '1; | 500x2 = () Boundary condition y(O) — 0, y(l) = ()
X

0<x<]1
solution:

y(x):ﬂ{,+4511:fc+ﬂz:!c2 —> x=0,y=0a,=0
=>x=Ly=0 g =—q,

T2 () =a(x —x)= p(x)=ax” —x)

y(x)=-a,+a,x
=>x=Ly=0 a =-aq,
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fgj; -500x° =0 J;(x)_ﬁ(x —X)
X
= a(2x—1)
dx
: 2
df—Za
ax
2a+500x" =0

Residual R =2a+ 500.1?2
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Residual R =2a+500x

Point collocation Method R = 0=
Residual=0 2a+500x° =0 0<x<1
a= 299 x* =-250x"
2
(1Y
(.12—250 — :—62_5
\ 2

2
y(x)=a(x’—x) — Y(x)=62.5(x —x")
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Residual R =2a+500x 1 R 4 1
Sul:1> domain Method I Rdx =0 /
I(2a+500x2)dx=0 ’ / R
| -
¥ - 500 0 dx X
2ax+5002— | =0 | 2a+>—=0
i 3, 3
; 500
2a(1)+ 500%=0 “= 6 83.33

ywx)=ax —x) —_, y(x)=83.33(x—x7)
Weighted Residual Method-Example problem Prof.Dr.M.SUBRAMANIAN



SNS College of Technology YR
Finite Element Analysis | TSI U TISNTS
Residual R — 2,5+ 500x> Leastsquare Method I R°dx=0
1 (
) 0
IR-Rd-’":Oa 4ax +1000—| =0
0 i 3 o
| 3
jR.a—Rdx:O, OR —9 4a(1)+10001§0
Wy -7 oa oa
® -’ 1000
| 4a- =0
®  [2x(2a+500x*)dx =0 3
1000
0 a= = —83.33

12
2
y(x)=a(x"—x) ___, (x)=83.33(x—x)
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Residual 1:'3 =2a+ 500x Galerkin Method I PﬂRdx — ()
J.(x2 —x)(2a+ SOOxE)dxz 0, 0
? 2a 500 500
2 4 3 — T a =0
[(2ax +500x" - 2ax —500x )dx =0, '35 4
0 — —
i 3 5 2 47! a 500 _
2a* 15005 24 500> | =0 | |31 |F0
3 5 2 4 | . -
PRt SENE 14 a=13 ,
i ] =75(x—x°
2a++5001 — 241 5001 | =0 W) =T75(x=x)
> > 2 4 Prof.Dr.M.SUBRAMANIAN
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