7Examp|e 8.6
| Example (8.1.6) is solved in Maple and the results obtained are given below:
[> restart : with(inttrans) : with(plots) :
> eq:=diff(u(x,t),)=diff(u(x,t),x$2)+2/x*difF(u(x,t),x);
0
2 — u(xt)
_0 _ & ( o )
eq:= p u(x, t) = 2 ucx, t) + » @
7> u(x,0):=0;
u(x,0):=0 2
> bel:=difF(u(x,t),x)=0;
0
bcl := " u(x, t) =0 3)
7> bc2:=u(x,t)=1;
bc2:=u(x,t) =1 4
£> egs:=laplace(eq,t,s):
> eqgs:=subs(laplace(u(x,t),t,s)=U(x),eqs);
P 2 (4 U0
eqs.:sU(x):g U(x) + < 5)
[> bcl:=laplace(bcl,t,s):
> bcl:=subs(diff(laplace(u(x,t),t,s),x)=D(U)(0), laplace(u(x,t),t,
s)=U(0),bcl);
bcl:=D(U) (0) =0 (6)
[> 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,bc2},U(x)));
U(x) = _Ctsinh(Vsx) (s_Cl ew?—s_Cl eGJ?—ZeN?) cosh({/s x) ®)
| X S (egﬁ—l—ew?) X
:> U(X) :=subs(_C2=0,U(X));
U(x) = _Ctsinh(Vsx) (s_Cl ew?—s_Cl eGJ?—ZeN?) cosh({/s x) ©)
| X S (egﬁ—l—ew?) X
:> convert(U(x),exp);
C1 (% /s x_ % e'ﬁx)
. (10)
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s(§J5+e&E)x

(s_Cl e3Vs —s C1 Vs o e”?) (l efsxp L e_ﬁx)

Uls:=exp(s™(1/2))/s/(exp(s™(1/2))"2-1)*exp(s™(1/2)*X)/X;

eVs /s X

Uls = S((eJ?>2__1)X

U2s:=—-exp(s™(1/2))/s/(exp(s™(1/2))"2-1)*exp(-s™N(1/2)*x)/X;

/s g7V/sx

() —1)

UlS:=series(subs(exp(s™(1/2))=1/5,Ul1ls),S):
UlS:=subs(S=exp(-s™(1/2)),UlS):
simplify(UlS);
S XD 1 g5 (-3) 4 5 (-8 4 o 7VF) s
SX

uz2s:= -

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

i e\/?(X—Zn—i—l)
1

- S
U1s = =

X
uls:=exp(s™(1/72)*(x-2*n+1))/s;
Js (x—2n+1)
e
S

uls:=

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

e\/?(x— 2n+1)
ult :=invlaplace st

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

d e\/?(x—2n+l)
z invlaplace S, t
utt:= 2 °

X
U2S:=series(subs(exp(s™(1/2))=1/S,U2s),S):
U2S:=subs(S=exp(-s™(1/2)),U25):

simplify(U2S);
e VS (XFD) | oS 03 o VS (x+5) _ 5o TV ) gy

SX

U2S:=-1/x*Sum(exp(-s™(1/2)*(x+2*n-1))/s,n=1. . infinity);
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U2s:= - (19)

i
Vv

u2s:=exp(-s™(1/2)*(x+2*n-1))/s:
u2t:=invlaplace(u2s,s,t);

\

(-x—2n+1)s
u2t := invlaplace , St

(20)
> U2t:=-1/x*Sum(u2t,n=1. . infinity);
« (-x—2n+1)s
. e
z invlaplace S .St
u2t:= - "=1 (21)
X
7>—Ut::U1t+U2t;
* Js (x—2n+1) * (-x—2n+1)s
invlaplace , St invlaplace .St
_ n=1 _ n=1
Ut = < < (22)
[>>u::subs(infinity:N,Ut):
> u:=subs(N=20,u);
20 /s (x—2n+1) 20 o(X—2n+ 1§
:E:invlaplace , St :E:invlaplace St
yo= =1 _n=1 (23)
X X

> plot3d(u,x=1e-6..1,t=1e-6..0.1,axes=boxed, title="Figure EXp.
8.11.",labels=[x,t,"u""],orientation=[-150,60]);




Figure Exp. 8.11.

7>»plot([subs(tzle—6,u),subs(tzle—z,u),subs(t:O-OS,u),subs(t:O-l,u)
1,x=0..1,axes=boxed, title="Figure Exp. 8.12.",thickness=5,
labels=[x,"u"]);

Figure Exp. 8.12.
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