EX SolvethePDE u, =c’u, O<x<L t>0

with initid conditions u(x,00=0 u(x,00=0
and boundary conditions u(0, t) = sin(t) u(l ,t)=dn(t)
where c=2 and I=5

(D)Find u(2.5,2.5) by using the diamond rule.

Sol . u(2.5,2.5) 4
\ U (x 1)
:Sin(x+ct- |)+sin(Ct' x):gn(2.5+222.5- 5) (2 25) —1.8980
C

(2) Find u(2.5,2.5) by using the eigenfunction expansion method.
Sol

-2d(d- (- 1) )Sn(npct)+2n|002(1- (-7

in(0)]sin™®%
( 2 2p2 | (Cznzpz_ |2) Sn(t)]S|n( | )

u(x,t)= a[

\ u(2525)
-27 2" H1- (1)) 2’p ' ct, 22np 221 (-D") . ..n'p 25
9-1[ (22 n2 p 52) ( I )+ (22' n2'p2 _ 52) S|n(25)]8|n( 5 )
=1.8045

(3) Find u(2.5,2.5) by using thefirst order of Cesaro sum.

Sol
U, = (Cl)a[ 22'(21 ) ()., 2006 2 C00 iysin %)

(c’n 1%) (¢ np?- 1?)
\ u(2525)

225(1(])) nNp 225 2 np 2201 (-1)" np 25
_(Cl)nal[ Z e piB) sin( z )+ Z o) Sln(25)]Sln(—5 )
3225 @A-(-)) . 1'p 2 25 21p2(1(1)) 1'p 25
3 (PP p-5) SN (22 1P p-5) sn(@3)lsin—g—|

2[ 2725 (1 (-1?) gn2 P 225 2 22',p'22, (1- (-21) ) sin2.58n2_P_25)
(22" 22 p?- 5) 5 (22" 22 p?-5) 5
1[ 2’ 22 52 (1- (21)) P 225 2 32p 22 (1 (21))Sm(25)]sm(3 P’ 25,
(2°° 3% p*- 5% 5 (22 32" p?-5%) 5

=1.9867



(4) Find u(2.5,2.5) by using the quasi-static decomposition method.

Sal
u(x,t) = sin(t) + 2 p 2| (1 ") (csm(_) —Sln(t))sm(_)
nl( 2p np
\ u(2525):
@O +A o2 t- () (2 in P 225, L ang)sin 225
ol p°-5) n p 5
=1.895

(5) Find u(2.5,2.5) by using the Stokes transformation.

Sol
. 2cl npct 2mc® . - 2sin(t) o NPX
u(x,t) =sin(t sin + san(t)- —](1- (- sin(——
(x,t)=sin(t) + a[(22I02 (I)(Cznzpz_lz) (t) o 1(1- (- 9") (l)
\ u(2.5,2.5) =9in(2.5)
-2°2°5 ...np 225 2’n"p 22 . -27 8in(2.5) . N p2t
sin + sin(2.5)- —————=J(1- (- D")sin(————
a[(zz T ) e 5 T I (s
=1.895
Tablel Solutionsfor astring subjected to multi-support motions
Exact Diamond Eigenfunction Cesaro Quasi-gdtic Stokes
solution rue expansion method um decompostion method | transformation
1.8980 1.8045 1.9867 1.895 1.895
Error (0%) 0% 4.93% 4.67% 0.16% 0.16%




