Finite Element Method

Homework 1
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Integrating by parts,
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Hence, the weak form of the equation is:
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The global set equation
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Shape functions can be generalized as:

(e) _ — . (&
@y=X2  —% : @y = X X1
Nl (X) - l(e) ’ N, (X) - 1(®
oN, D -1 oN,® -1 oN,®» -1
“oax  h®D “ax  h® “ax  R®
oN,Y 1 oN,® 1 N, 1
ax  h® ox  h® ox  h®
3
. _f aN1<1)aN1<1)d N S SN
T T Tox YRR 3T 5m
13
oo = N,V aNZ(Ud 1
12_f ax  ox T @
0
13
L f aN, ™V aNZ(Ud 1 1 ;
= x = = =
22 . ox  0x 3423 3(1/3)2
ki = ko
ki =k
3. Given,
f(x) = sin(x);a=3
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= —cos(1) + 3sin(1) — 3sin (g) =0.1291

The matrix reads
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Now, (i) + (ii) * 2
9 a3 =18.5164
a3 =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(1)=3

hence,

FEM Solution = Exact Solution

Ro=¢, Ri=d,u=a;,v=a3



