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TMA4195: 2004-09-08

=| Toy problem 2 revisited

restart:

epsilon*diff(y(x),x,x)+diff(y(x),x)+y(x)=0,y(0)=0,y(1)=1; toy2:=%:

d’ d
€ —2y(x) +[ ay(x)] +3(x)=0,(0)=0,(1)=1
dx

dsolve([toy2],y¥(X));

exact2:=%:
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toy2[1],toy2[3];
dsolve(subs(epsilon=0,[%]),y(x)): simplify(%);
yO0:=unapply(rhs(%),x):

2
e{ iy(x)} +( iy(x)j ) =0, (1) =1
dxz dx

yw=e!l ™

diff(yl(x),x)+yl(x)=-y0(x);
dsolve([%,y1(1)=0],y1l(x));
toy2y:=unapply(exp(l-x)+epsilon*rhs(%),x): y(x)=toy2y(x);

( iyl(x)j iyl =7
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PG = (e x+e) e ™

y@j=e<1ﬁ9+ebex+e)e0@

Y0:=xi->exp(l)-exp(l-xi): ¥ (xi)=Y¥Y0(xi);
19=e-e!' 9

diff(¥l(xi),xi,xi)+diff(¥1(xi),xi)=-¥0(xi),¥1(0)=0;
dsolve([%],Y1(xi)): simplify(%);
toy2Y:=unapply(exp(l)-exp(l-xi)+epsilon*rhs (%) ,xi):
Y(xi)=toy2¥(xi);
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> taylor(toy2y(x),x,2);
toy2Y(Psi*X/epsilon)=subs (x=Psi*X,%);

(e +ee)+(-e-2¢e)x+ O’

v X
(-1 (=) (-1
: vX wx :
e-e +g| -2 - ¢ -e C2+ C2| =et+tcet+(-e-2¢ce)¥
& &
+o(P* x?)
> expand(%);
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> param:=epsilon=0.1, C2=exp(l):
plots[display] (
plot (subs(exact2,param,y(x)),x=0..1,color=red),

plot (subs(xi=x/epsilon,param,y0(x)+¥0(xi)-exp(1l)),x=0..1,color=blue),
plot (subs(xi=x/epsilon,param,toy2y(x)+toy2Y(xi)-((1l-x+epsilon)*exp (1)

))

x=0..1,color=green));




>

=| Enzyme Kkinetics
} restart:

I could have let Maple do more of the calculation, but my only purpose here is to plot exact versus
lapproximate solutions.

> param:=epsilon=eta/(sigma+l),sigma=1,eta=0.2,kappa=1:
param, epsilon=subs(param,epsilon);
g=_1 T c=1,n=02,k=1,e=0.1000000000
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> 1/ ((kappa+l) *(sigma+1l))*diff(s(t),t)
=-s(t)+(sigma/(sigma+l)*s(t)+kappa/((kappa+l)*(sigma+l)))*c(t);
epsilon/ ((kappa+l) * (sigma+1l))*diff(c(t),t)
=s(t)-(sigma*s(t)+1)/(sigma+l)*c(t);
ode:=%%,%:
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> initial:=s(0)=1,c(0)=0: initial; depvars:=s(t),c(t):
s(0)=1,¢0)=0

> dsolve(subs (param, [ode,initial]) ,numeric, [depvars],output=listprocedu
re);
sols:=subs(%,s(t)): solc:=subs(%3%,c(t)):
[t=prodf) ... end proc, s(f) = prod?) ... end proc;, c(f) = prod?) ... end proc|

> plots[display] (
plot(sols(t),t=0..2,color=black),
plot(solc(t),t=0..2,color=blue));
exactplot:=%:
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> (sigma+l)*s/(sigma*s+1)-exp(-(kappa+l)*(sigma+l)/epsilon*t);
pertc:=unapply(subs(param,%),[s,t]);
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2s -40.00000000 ¢
pertc = (s, t) > -e( )
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> (l-sigma*s-1n(s))/(sigma+l);
pertt:=unapply(subs(param,%),t);
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> plots[display] (
plot([pertt(s),s,s=0.2..1],color=red),
plot([pertt(s),pertc(s,pertt(s)),s=0.2..1],color=green));
pertplot:=%:
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> plots[display] ([exactplot,pertplot]);






