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Oppgavesettet har 11 punkter: 1, 2ab, 3ab, 4ab, 5, 6, 7ab som teller likt ved bedgmmelsen.

a) Finner ligningen forf (t) fra grafen, og bruker formlene for Fourierkoeffisientene:
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b) LaS(t) veere summen av rekkaa).

S(0) = 3[f(0+)+ f(0-)] =3[0+ (-] = —g (fra grafen ia))
S(m) =3[ (10 + F(7e )}:%[o+n]:g
St)=ft)=f(t—-2m=-n—-(t—-2m=mn—-t, N<t<2m

sidenf (t) er periodisk med periodertog f(t) = —t—t for —-m<t < 0.
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a) Las
Y+ +2y=1-u(t-1), y0)=0, y()=0

Bruker Laplacetransformasjonen:

Lyt =Y, SzY+3sY+2Y:éfée*5
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b) Laplacetransformerer ligningen ved a bruke konvolusjonsregelen:

e e‘+ fort <1
(1-e?2—(1—-ee! fort>1
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y(t) = cost +y(t) xcost, L{y}=Y, L{cost}:szi+1
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a) Separasjon av variable:
u(x,t) =F(x)-G(t) : FG'-F'G+FG=0, F'(0)=0,F'(m=0

() F"+AF=0, F(0)=0, F'(T) =0, (m G"+A+1G=0

() A<0, A=-a?: F(x)=A*+Be ™ F'(x) = aA* — aBe ™
F'(0)=0,F(m=0=A=B=0,F(x)=0

A=0: FX)=Ax+B,F'(x)=A, F(0)=F(m=0=A=0, F(X)=

A>0,A=0a?%: F(x)=Acosax+ Bsinax, F'(x) = —aAsinax-+ aBcosux
F'(0)=0=B=0, F(T) =0=a =n, A=n? Fy(x) =cosnx, n>1

() A=0: G"+G=0, Gy(t) =Cocost + Dgsint
A=r?: G'+("P+1)G=0, Gn(t) =Cncosy/n2+ 1t + Dpsiny/n? + 1t
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Uo(x,t) = Cpcost + Dgsint
Un(X,t) = (Cncosy/n? + 1t + Dysiny/n? 4 1t) cosnx, n > 1
dvs.un(x,t) = (Chcosy/n?+ 1t + Dpsiny/n? + 1t) cosnx, n=0,1,2,...

b) Superposisjonprinsippet:

8

uxt) =Y (Cacosy/'n?+1t+ Dysiny/n?+ 1t) cosnx

n:

o

w(x.t) = 20(—Cn\/n2+lsin\/n2+1t+Dn\/n2+lc05\/n2+lt) cosnx
n=

1+2cosx=u(x,0) = Z)Cncosnx:>co: 1,C=2C,=0forn>2
=
cos X = (x,0) = Z}Dn\/n2+1cos1x¢ D, =1/v5, Dy=0forn#2
=

1 .
u(x,t) = cost + 2 cosv/'2t cosx+ — sinv/5t cos X
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_ [ 2x+y? 3y
I= [ 6xy 3% —3y? } @)
Fork=0,1,2 lgs
20 1 (yR)3 3(yk)2xk ] [ AxK } { (x®)2 4 xR (yK))3 — 9 ] @
xKyk 3(x0)2—3(y®)2 | | ay® | T 7| 3xy2y — (yKy3_4 |
X(k+1) — X(k)+ Ax(k) (4)
Ykt =y 4 Ay
e Fgrst iterasjon
18025 225 MO 7 [ -1119 ®)
1800 —1443 || Ay 8.825 |’
0g X9 = 0.05577 x(V = 1.25577,Ay(% = —0.542009 y¥) = 1.95799.
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e Andre iterasjon

10018 14444 axY ] [ —2.004 ®)
14753 —6.7700 | | Ay | 7| 22431 |’
og AxV) = 0.067, x@ = 1.3228,Ay) = —0.185 y(@ = 1.7728.
a) Vivil lgse
U = Uxx, fOr 0<x< 1ogt >0,
medu(x,0) = sin(Tx), 0 < x< 1 ogu(0,t) = u(1,t) =0,t > 0.
Vi bruke Crank-Nicolson metode:
RUO0) — UGt —K)) = L (UGt ht) — 2u068) +u(x— D). @)
Medk =h=1/4 og gridpunktes; =i-h,tj = j -k, Iauij ~u(x;,tj), og fra
E(UiJ —u = Q(Uijﬂ —2uf +uly).
Huvis vi antar aiuij’1 er kient, 6= h—kz), far vi
U, +@reu—u  =sy hi=1...n-1 u=u=0
Fork=h=0.25,s=0.25,n=4
225 -1 0 u} uw 0.17678
-1 225 -1 u | =025| W |=| 025 . 8)
0 -1 225 |4 ud 0.17678
Men ud = sin(rt- 0.25), U3 = sin(1t- 0.5), U3 = sin(Tt- 0.75).
b)
A =225 -1, 0, -1, 2.25, -1; 0, -1, 2.25];
b = 0.25*sin(0.25*pi); sin(0.5*pi); sin(0.75*pi)];

A\b;
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