[Example shown for short time solution. See equation 20. Whole file not used.
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restart:with(inttrans) :with(plots):
eq:=diff(u(x,t),)=diff(u(x,t),x$2);

eq:= %%-u(x,t):-éig u(x,t)

u(x,0):=0;
u(x,0):=0
becl:=diff(u(x,t),x)=0;

0
bcl := E&-u(x,n =0

bc2:=u(x,t)=1;
bc2 :=u(x,t) =1
egs:=laplace(eq,t,s):
egs:=subs(laplace(u(x,t),t,s)=U(x),eqs);
2
eqs::le(x):-éig U (X)
bcl:=laplace(bcl,t,s):

bcl:=subs(diff(laplace(u(x,t),t,s),x)=DU)(0), laplace(u(x,t),t,

s)=U(0),bcl);
bcl:=D(U) (0)=0

bc2:=laplace(bc2,t,s):
bc2:=subs(diff(laplace(u(x,t),t,s),x)=DU) (1), laplace(u(x,t),t,
s)=U(1),bc2);

bc2:=U(1) :%

U(X) :=rhs(dsolve({eqs,bcl,bc2},U(x)));
/s x e Vs X
U(x) =

= +
s(@E:+éV?> S(@E:+GJ?>

Uls:=exp(s™(1/2))/s/(exp(s™(1/2))"2+1)*exp(s™(1/2)*X);
e/s /s x
Uls := >
s((eﬁ;>-+1)
U2s:=exp(s™(1/2))/s/(exp(s™(1/2))"2+1)*exp(-s™M(1/2)*X);
e/s g Vs X
U2s = 5
s () +1)

UlS:=series(subs(exp(s™(1/2))=1/S,Ul1ls),S):
UlS:=subs(S=exp(-s™(1/2)),UlS):
simplify(U1S);
/S (=1 _ /s (x=3) 4 o5 (x=5) | (g 7VF) g
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= > (-ptte invlaplace[ €
n=1

u:= z (-1)* T Minvlaplace

UlS:=Sum((-1)*(n-D)*exp(s™(1/2)*(x-2*n+1))/s,n=1_.

i -1 J‘ —2n+1)
uts:= > 21"

n=1 S
uls:=(-1)M(n-1)*exp(s™(1/2)*(x-2*n+1))/s;
(- 1) -1 f‘ —2n+1)

S

uls:=

ult:=invlaplace(uls,s,t);

Js (x—2n+1)
Lﬂt:(—h1+”mWaMmm(e s, t

Ult:=Sum(ult,n=1..infinity);

d Js (x—2n+1)
Ult:= Z( 1)1+”|nvlaplace( € 5 S, t]

n=1
U2S:=series(subs(exp(s™(1/2))=1/5,U2s),S):
U2S:=subs(S=exp(-s™(1/2)),U2S):
simplify(U2S);

e VS (FD) _ oS (3 oS (x+5) | g TVE) g

S

U2S:=Sum((-1)™(n- 1)*exp( sMN(1/72)*(x+2*n-1))/s,n=1.

z (_1)n—1e Js (x+2n—1)
n=1 S
u2s:=(-D*(n-L)*exp(-s™M(1/2)*(x+t2*n-1))/s:
u2t:=invlaplace(u2s,s,t);

uz2s:=

(-x—2n+1) s
Lmtz(—n1+”mWaMmm[e ,SJ]

U2t:=Sum(u2t,n=1..infinity);

U2t ;= z (-1)* T Minviaplace
n=1

ut:=ult+u2t;

Js (x—2n+1) *
]+2(—1)1

n=1

(-x—2n+1)s
o invlaplace[ € S, t]
u:z=subs(infinity=N,Ut):
u:=subs(N=50,u);

50 e\/?(x—Zn—i—l) S0
st + 0 -t

n=1 n=1

* [ (-x—2n+1)s ]
e
St

infinity);

.infinity);

:The short time solution for the same problem can be otained using the methodology described in
| seciton 8.1.4 (examples 8.5 and 8.6) as:
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ol X = 2n+1)s
*Minvlaplace 5, t

7>»plot3d(u,x:1e—6--1,t:1e—6--O-2,axes:boxed,Iabels:[x,t,"u"],
orientation=[-150,60]);

7>—plot([subs(tzle—6,u),subs(tzle—z,u),subs(t:0-05,u),subs(t:O-Z,u)
1.,%x=0..1,axes=boxed, thickness=5, labels=[x,"u"]);
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