> restart;
> ynpl:=a0*y(tn)+al*y(tn-h)+a2*y(tn-2*h)+
h*(b0*D(y)(tn)+b1*D(y)(tn-h)+
b2*D(y)(tn-2*h))+E5*h*"5*(D@@5)(y)(theta)/5!;
ynpl := a0y(tn) + al y(thn—h) +a2y(tn—2 h) + h (bOD(y)(tn) + b1 D(y)(tn
Esk D) (y)(6)

—h) +b2D(y)(th—2 h)) + 120

=> r:=y(tn+h)-ynp1;
r:=y(tn+h) —a0y(tn) —al y(tn— h) —a2y(tn—2 h) — h (b0OD(y)(tn)
Es D" (y)(e)

120

+bID(y)(tn—h) + b2D(y)(tn—2 h)) —

> eq[0]:=eval(subs(y=(x->1),r));
eqy = 1—a0—al—a2

> for j from 1 to 5 do

tmp[j]:=eval(subs(y=(x->x"j),r));

eq[j]:=coeff(tmp[j],h"]);

print(eqlj]);

od:
l1+al+2a2—-b0—bl—Db2
1—al—4a2+2bl+4b2
l1+al+8a2—3bl—-12b2
1—al—16a2+4bl1+32b2
1+al+32a2—-5bl—-80b2—-E5

=> Sl:=solve({seq(eq[k],k=0..5)},{a0,al,b0,b1,b2,E5});

40 4da? a2 4a2 14
1=1]E5=— — = - 2, al = = — + 1=—
5{5330861(1919033193—1—3

1 al

b2=--+ "=
3 3}

> method:=subs(E5=0,ynp1l);

method := a0 y(tn) +al y(tn—h) + a2y(tn—2 h) + h (bOD(y)(tn) + b1 D(y)(tn

_ —h) +b2D(y)(th—2 h))
> m2:=subs(S1,method);

m2=(@—amymn+9wm—huwmwm—2m+h(ﬂg4J§ijnm)
4a2 14 1 a’
(A Yo+ (- + % Dorim—2n)|

[ > m3:=eval(subs(D(y)=(x->f(x,y(x))),m2));
m3=(—8—a2ndm)+9yﬂn—M%wﬁyUn—2h)+h((17+——jfUn
1,

4a2 | 14
B—M?)ﬂm—th—M)+p

y(tn))+(
: —2h>>)

> f:=(xi,eta)->A*eta;
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I f=(&n) —» An (9)
> m4:=y(tn+h)=m3;

m4::y(tn+h):(—8—a2)y(tn)+9y(tn—h)+a2y(tn—2h)-I—h((% (10)
+a—2jAy(m)+(4—“2+E)Ay(m—h)+(-l+a—2)Ay(m—2h))
_ 3 3 3 3 3
> ceqg:=eval(subs(y=(s->rho”s),m4));
Ceq:=pm+h:(—8—a2)pm+9pm_h+a2pm_2h+h((%+€;—2)Apm (11)
4a2 14 th—h 1 a’ tn—2h
— 4+ —|A -+ —|A
=+(3+3)p (305 )"
> ceq2:=subs({a2=1,tn=1,h=1},ceq);
ceq2=p°=-9p+9+ - +6Ap+6A (12)
L p

> S2:=solve(ceq2,rho):
> Zl:=subs(A=a+l*b,abs(S2[1])):
> Z2:=subs(A=a+l*b,abs(S2[2])):
> Z3:=subs(A=a+l*b,abs(S2[3])):
> with(plots):
> contourplot(max(zZ1,22,23),a=-3..3,b=-2..2,contours=[5,6,7,8,9,
10],
]grid:[loo,loo],fiIIed:tru_e);

B # Note that max is >4 for all values of a and b.

| # Values of blue >10
> predl:=subs(S1l,subs(E5=0,ynpl));
predl == (-8 —a2) y(tn) + 9 y(tn— h) + a2 y(tn—2 h)+h((17

EY (13)







