> restart;
> ynpl:=a0*y(tn)+al*y(tn-h)+a2*y(tn-2*h)+
h*(bm1*D(y)(tn+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(tn—h) +a2y(th—2 h) + h (bm1D(y)(tn+ h)

E5h’ D) (y)(6)
120

+ bOD(y)(tn) + b1D(y)(tn—h) + b2D(y)(tn—2 h)) +
=> r:=y(tn+h)-ynp1;
r:=y(tn+ h) —a0y(tn) —al y(tn— h) —a2y(tn—2 h) —h (bm1D(y)(tn+ h)

_E5w D) (y)(e)
120

+b0OD(y)(tn) + b1 D(y)(thn—h) +b2D(y)(th—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"j);

print(eql[j]);
od:
14+al+2a2—bml—b0—bl—>b2

1l—al—4a2—-2bml+2bl+4b2
l14+al+8a2—-3bml—-3bl—-12b2
1—al—16a2—4bml+4bl+32b2
14+al+32a2—-5bml—-5bl—80b2—E5

=> Sl:=solve({seq(eq[k],k=0..5)},{a0,bm1,b0,b1,b2,E5});

- 19  1lal 4a2 1 a7 _ 19 13al a2
Sl-—{ES— 6 + 6 3 ,a0=1—al — a2, b0 24+ o +3,b1

_ .5 _13al 4a2 ,, 1 _al a2, . 3 al

B 24+ 24 * 3 , b2 24 24+ 3,bm1 8 24}

=> method:=subs(E5=0,ynpl);
method := a0 y(tn) + al y(tn—h) +a2y(tn—2 h) + h (bm1D(y)(tn+ h)

| +Db0OD(y)(tn) +bID(y)(tn—h) + b2D(y) (tn— 2 h))
(> m2:=subs(S1,method):

m2:=(1—a1—a2)y(tn)—|—a1y(tn—h)+a2y(tn—2h)+h((%
al 19 13 al a2 5 13 al
_QJD(V)(tn—i_h)—’_(ﬂ+7+?)D(y)(tn)+(_ﬂ+7
4 a2 1 al a’
+ )D(y)(tn—hH—(ﬁ—ﬂ+?)D(y)(tn—2h))

> m3:=eval(subs(D(y)=(x->f(x,y(x))),m2));
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(8)



m3=(1—a1—a@yum4%Uyﬂn—h%+mhdm—2h)+h(“§—gi)AyUn (8)
19 13al a2 5  13al  4a2
+h)+(24+ 4 +3)Ay(m)+( 24+ 22 + 3 )Ay(tn h)
1 al a’

_ +(24 Ly BJAﬂm 2hﬂ
> f:=(xi,eta)->A*eta;
i f=(&n) — An (9)
> m4:=y(tn+h)=m3;
WM:=yUn+h):(l—al—am)dm)+a1yUn—h)+a2yUn—2h)+h((% (10)

al 19 13 al a’ 5 13 al

24)AﬂnHJn+(24+ 2al S)Ayum+« Ty

4 a2 1 al az

242 Ay(tn—h) + [~ — 2 L 92} Ay(n—2h
] + 3 ) y(tn )+(24 24+3) y(tn ))
> ceq:=eval(subs(y=(s->rho”s),m4));
ceq::pm+h=(1—al—a2)pm-l—alpm_h-l—ame_Zh-i—h((% (11)

al tn+h 19 13 al a’ tn 5 13 al
2= 1A =2 4 2200 YL Q -2
24) +(24 * 24 * 3 j P +( "

24 24
n 4§Z)Apm_h+(L—a—l—i-a—z)Apm_Zh)

> ceq2:=subs({al=1,a2=1,tn=1,h=1},ceq);
2
1 Ap N 5Ap 5A A

2
ceql = =-p+1+—+ + + 12
q p p ) 3 3 3 30 (12)

[ > S2:=solve(ceq2,rho);

G 1 2A=V3AT4+9  2A+J3A°+9 (13)
! A-3 A=3




