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Finite Element Method- Home Work 1

The given function is:
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Boundary conditions:
u(0)=0 and u(1)=a
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Integrating by parts,
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Hence, the weak form of the equation is:
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Fig.1: For 2n part of solution
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The global set equation
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Shape functions can be generalized as:
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3. Given,
f(x) = sin(x);a=3
3
f1(1) = j N1(1) - f(x) dx
0
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=3 (sin(1/3) -1/5- cos(1/3)) =3-sin(1/3) - cos(1/3)= 0.0366
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Nl(z)-f(x) dx:f A=l
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f1(2) =
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= 2cos G) — 3sin G) + 3sin G) — cos G) =0.0714

2

~~

3 2/3 2/3
N1(2) f(x) dx = f _sz -sin(x) dx + f %sin(x) dx
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=—0 cos(x)| + — - (sin(x) — x - cos(x)|

ol ) e Lo
st () o () (3 s 2) - 3 ) - 2es(2)
= cos (2) + 3sin (2) — 3sin (3) =0.0877

JAS = fg’;—“ - sin(x) dx + fg%x - sin(x) dx = —-x-

3

2= —3cos(1) + 3cos(1) + 3 cos( ) -3 [sm(l) —cos(1) — sm( ) += cos( )] = cos (E) —

3
3

3sin(1) + 3sin (g) =0.1163

_ 1
£ = f;ﬁ - sin(x) dx + fglf -sin(x) dx = 9;3 , t % - (sin(x)

2cos(1) — cos( ) + 3[sin(1) — cos(1)] — sm( ) + (é) cos G) = —3005(1) + 3sin(1) — 3sin (5 =
0.1291

The matrix reads Ro=¢, Ri=d ,u=a,, v=a3

1 -1 0 0] [0.0184+c
-1 2 -1 0||u 0.108
0 -1 2 -—1f|v 0.2042
o 0 -1 1][3] |0.1291+d |
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3(2a;_a3) =0.108 (equ 1)
3(-a + 2a;) —9=0.2043 (equ 2)
equl + equ2* equ?2

9 a; = 18.5164
az=2.0573

6a, = 0.108+ 3 a3

a; = 1.0466

Exact solution:

u(x)=sin x + 3 (sin 1) x
for u(0) = 1.0467

for u(1/3) = 1.0467

for u(2/3) = 2.0573
foru(l) =3

hence,

FEM Solution = Exact Solution



