
2.9 In example 2.2, first find the exact analytical solution, then calculate two more Galerkin 
approximations using 

Solution: 

The analytical solution is 

^dWdu 

ii(^x) = —{^x-x^y The Galerkin approximation is 

dx dx 
-W dx = 0' 

u(x) = (3] sin ;rx + sin 27tx , = sin TTX , sin ITTX 
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cos TTxf^a^ cos TTX + laj cos 2;rx) - sin nx dx = 0 

ITV^ cos Inx cos nx + 2a2 cos Inx) - sin 2-;rx tir = 0 or 

— fli+0-a2 = 0 , a^= — 

u{x) - — sin ;rx 
n 

, <3«flf 0 • ^ 1 + 2:7r ^2 +0 = 0 , 

b) M(x) = aj sin:;rx + a2sin2;7rx + a3sin3:7rx , fPj=sin;rx , W^^^VCLITIX , H^=sin3;Tx 

We only need to calculate , and remain the same due to the orthogonality of the sine 

functions. 

: 3;r^ cos 3;rx(fl} cos ;7rx +2^2 cos 2;rx4-3(33 cos 3 ; r x ) - s i n 3:^x 
r 

2 ' 3;r ' Tin" 
, W3(x) = — 

3;r'* 
1 . sin ;rx + — sin 3;rx 
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