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Hence, the weak form of the equation is:
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where, W, is the test function
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The global set equation
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Shape functions can be generalized as:

x,(®) — x x —x,@

Nl(e)(x) = l(—e) ; Nz(e)(x) e



T RD ox  h® ox  h®
o, 1 N, 1 N, 1
ox _ h®D ox ~ h® dx  h®
s
. aN1<1)aN1<1)d _ 111
11—f Ox Ox x_h2(1) §_3h2(1)_
0
1
/361\, PR 1
klZ:f ox  Ox dx=3h3(2)=—3
0
3
k _j a1\[2(1)61\[2(1)dx— t L
22 = - 2) — -
] oxox 3n2®  3(1/;)2
ki1 =k
ki, =ky
3. Given,

f(x)=sin(x);a=3
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=-1-3-sin(1/3) =0.0184
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=3 (sin(1/3) -1/5- 005(1/3)) =3-sin(1/3) - cos(1/3)= 0.0366
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= 2cos(1) — cos( ) + 3[sin(1) — cos(1)] — sin (5) + (5) cos G) = —cos(1) +
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3sin(1) - 3sin (%) = 01291

The matrix reads Ro=¢, Ri=d,u=a,,v=a3
[1 -1 0 O1][0] [0.0184+c ]
|1 2 —1 of|u|_| o108 |
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3(2a;-a3) =0.108 (equ 1)



3(-a + 2a;) —9=0.2043 (equ 2)
equl+ equ?2* equ?2
9 a3 =18.5164
as=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



