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—:—+2 — O< <1, t>0
ax at ﬁ ﬁ
Randvillk W(O’t)zo
anavi or .
L u(m,t) =0
i u(x,0) =f(x)

Begynnelsevillkor : | au( %.0) =0




Separeravariablerna: u(x,t) = X(x)T(t).

X ®&X)T (1) = X(X)T&Kt) + 28X (X) T t)

Divideramed X (Xx)T(t).
X&x) _TRY +2PTARY _ konstant = A
X(X) T(t) |

| X&X)- AX(X)=0

L Tatt) + 28T QL) - AT(H) = 0
Bestam forst de losningar som uppfyller
differentialekvationen och randvillkoren .




A>0 A=u’, ul R

X®X)- uX(x)=0

Ldsningarnages av X(x) = Ae™ + Be™".

A=0

X&x)=0

X(x) = AX +B,




A<O0, A=-u, ul R

Xa x) +u’X(x) =0

X(X) = A, cosux + B,sinux

Substitutionen ger att randvillkoren kan skrivas
O=u(0,t)= X(0)T(t)
0= u(m,t) = X(m)T(t)




Dessa samband skall gallafor alat .
Dettainnebar att: 0= X(0) , 0= X(mw) .

A>0

i 0=X(0)=A,- B,
10=X(n) =A " - B,e"

A, =B, =0

Endast den trivialalosningen: u = 0.




A=0

1 0=X(0) =B,
10=X () =A_x +B,

A,=B, =0

Endast den trivialalosningen: u = 0.




A <O

10=X(0)=A,
% 0=X(m)=A,cosur +B,sSinumx

A.=0 B;snur =0

Icketrividlalosningar erhdllesda: w =n .

X(X) = B,sinnx




Tat) + 2B TEt) +n“T(t) =0

(D° +2pD +n*)T(t) =0

(D +B)* +n"- B*)T(t) =0
T(t) = € " (C,cosyn’ - p°t +D,sinyn’- p°t)

X (X)T(t) = e ™(B,C,cosyn’- B2t + B,D,sinyn’- Bt)sinnx

¥
u(x,t) = Q e ™(a cosyn’ - B2t+b_sinyn® - B2t)sinnx
n=1




Y
aug:,t) = 4 - e M(a, cosyn? - B2t+b,sinyn?- B2t)sinnx +
n=1

¥
+Q N - B2e?(-a,sinyn?- B2t+ Db, cosyn? - B2t)sinnx
n=1

Begynnelsevillkoren ger:

\ ¥
: f(x) = u(x,0) =g a,sinnx
n=1

] v
(0= %(X,O): é (\/n2 - ﬁzbn - Ba,)sinnx
I n=1




a = Z g (X)sinnxdx
U’ 0

b, = ‘/n[zfil”ﬁz = ‘/nzﬁ— % f(‘j(x)sinnxdx

u(x,t) = Q € ™a_(cosyn - th+‘/ 2I3 = sinyn? - B %t)sinnx
n=1 n- -




