| > 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)
Esk D" (y)(0)

+b0OD(y)(tn) + b1 D(y)(thn—h) +b2D(y)(th—2 h)) + 120

> r:=y(tn+h)-ynp1;

ri=y(tn+h) —a0y(tn) —al y(tn— h) — a2 y(tn—2 h) — h (bm1D(y) (tn+ h)
5 ..(5)
L bOD(y) () +bID(y) (tn—h) +b2D(y) (tn—2 h)) — L1 Dlzo(y)(e)

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

> for j from 1 to 5 do

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

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

print(eqlj]);

od:
1+al+2a2—bml—-b0—bl—>b2
1—al—4a2-2bml+2bl+4b2
1+al+8a2—3bml—-3bl—12b2
1—al—16a2—4 bml+4bl+32b2

14+al+32a2—-5bml—-5bl—80b2—E5

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

19 11 al 4 a2 19 13 al a’
1=1E5=-— + — =1—al—a2 =— + + == bl
S 5 6 G 3 , a0 a a2, bo > o 3,b

5 13 al 4 a2 1 al al 3 al
=-— 4+ + 2=— ——+— bml=— — —
| 24 24 3 b 24 24 S’b 8 24}

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

method := a0 y(tn) + al y(tn—h) + a2y(tn—2 h) + h (bm1D(y)(tn+ h)
L +bOD(y)(tn) + b1D(y)(tn—h) + b2D(y)(tn—2 h))

> m2:=subs(S1,method);

m2:=(1—a1—a2))’(m)+611)’(m_h)+a2y(m_2h)+h((%
al 19 13 al a’ 5 13 al
~ 53 ) PO R £ g+ S0+ S5 DONm + (55 + 12
4a2 1 al | a2

I +T)D(Y)(tn—h)+(ﬂ_g+?)D(y)(tn_2h))

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

m3:=(1—a1—a2)y(tn)+a1y(tn—h)+a2y(tn—2h)+h((%—g_i)f(m

19 , 13al a2 ~o>j1ial

+h,y(tn+h))+(24+ on T3 )f(tn,y(tn))+( 24 " 24

4 a2

3

)f(tn—h, Y(tn—h)) + (— _al +—) F(th—2 h, y(tn—2 h)))

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)



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

md = y(tn+ h) = (1 —al —a2) y(tn) +al y(th— h) + a2 y(tn—2 h) +h((% (10)

al 19 13 al a’ 5 13 al
—— 1A h == 1A -—
24) yitn+ )+(24+ 24 3) Y(m”( 24 " o4
4 a2 1 al al
—= A —h — —=—= 4+ == A —2h
I + 3 ) v(tn )+(24 24+3) y(tn ))
> ceq:=eval(subs(y=(s->rho”s),m4));
ceq = pm+h=(1—a1—a2) pm+a1pm_h+ azp"” 2hy ((% (11)
13 al

al th+h 19 13 al al 5
= A Z= A _ Y
24) P +(24+ 04 3) P +( 24 T o4

4 a2 th—h 1 al | a2 th—2 h
73 )Ap +(24 24+3j’4p )
> ceg2:=subs({al=0,a2=2/5,tn=1,h=1},ceq);

2
2 3p 2 3Ap 37Ap | 13A | 7A
] ceql2==p = s +5p+ 3 + m + 40 +40p (12)
> 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(Z1,22,Z3),a=-6..1,b=-2..2,contours=[1],
grid=[100,100],filled=true);

[ > corl:=subs(S1l,subs(E5=0,ynpl));




corl = (1 —al —a2) y(tn) + al y(tn—h) + a2y(tn—2 h) + h ((

al 19 13 al al 5
24) W)(tn+ )+(24+ 24 3

4 a2 1 al al
T3 ) W)t )+(24 24 T3

)D(y)(tn—z h))

+-——)IM}0UH)+—(—§Z-+ o4

3

8
13 al

(13)



