TMA4220
Numerical solution of partial differential equations
by element methods

Suggested solutions to Problem Set 5!

'Made by Einar Rgnquist, Department of Mathematical Sciences, NTNU, N-7491 Trond-
heim, Norway.



Exercise 5

(April 7 and 9, 2003)

hk’
| f}fk , TF 3‘514: |
Consider
dgpl dy; i =(k-1)ork
/Tk dz dxj (z) da, j =((k-1)ork
_ dHa(fk_l(x))dHB(fk_l(@)d a =1or?2
_/T,’f dz dzx . 8 =1lor2
[ ) 10 )
AT AC A\ dA¢ de d¢
_de [T AL dHA(0)
Tar ), A ac
dH, ng a =1or?2
hk/l a5 —tor2
1-¢ dH, 1
mlO==5" = 3¢ =3
C14¢ dHy 1
HQ(O—T = TC—-FQ
dH, dHjy _ 2 [ Yhdthac [l dhdfgc
= L /_1 d¢ d¢ AC Jap1 = e[l A dhde [t At q¢
_ 2 [(=3)(=3)-2 (-5)-(%)-2]
AR RS LR REs R
214 -4
w1
11 -1
TRk -1 1]
= Ak

|



Exercise 6

(April 7 and 9, 2003)
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Exercise 7
(April 7 and 9, 2003)
—Uze = fin Q= (0,1)
u(0) = u”, uy(1) =0
Point of departure:
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Weak form: Find uy, € Xf? such that

a(up,v) =1(v) Vv e X,



X}, requires v(0) =0
uP
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X5, = o not admissable — remove RO

XP = iy, = uP” — move — u” x CO to the right hands side

Explicit elimination:
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Big-Number approach

Place (e < 1) on entries (An)oo
Place (1) -u” on entry Fj,.
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