= ynpl = a@ xy[tn] +al+xy[tn-h] +a2xy[tn-2xh] +
h (bml*y'[tn+h] +bOxy'[tn] +blxy'[tn-h] +
b2*y'[tn—2*h]) +
E5 * h~5 x Derivative[5] [y] [theta] /5!

oui= a@y[tn] +a2y[-2h+tn] +aly[-h+tn] +

1
h (b@y [tn] +b2y [-2h+tn] +bly [-h+tn] +bmly [h+tn]) + —— E5h°y®) [theta]
120

nz= P =y[tn+h] -ynpl
oufz)= —a@y[tn] —a2y[-2h+tn] -aly[-h+tn] +y[h+tn] -

1
h (b@y [tn] +b2y [-2h+tn] +bly [-h+tn] +bmly [h+tn]) - —— E5h°>y) [theta]
120

nE= eq[@] =r =0 /.y - Function[x, 1]
For[j=1, j<6, j++,
tmp[j] =r /.y - Function[x, x*j];
eq[j] = Coefficient[tmp[j], h*j] == 0;
Print[eq[j]]
1

oug 1-a@-al-a2-=-0
l1+al+2a2-b0-bl-b2-bml-=-0
1-al-4a2+2bl+4b2-2bml-=-0
1+al+8a2-3bl-12b2-3bml-=-0
1-al-16a2+4bl+32b2-4bml-=-0

1+al+32a2-5b1-80b2-5bml-E5-=-0
nsi= S1 = Solve[{eq[0@], eq[1], eq[2], eq[3], eq[4], eq[5]}, {a@, bml, b, b1, b2, E5}]

9-al 1
, b0 > — (19+13al+8a2),
24 24

out[5]= Ha@ -1-al-a2, bml—

1 1 1
bl > — (-5+13al+32a2), b2 > — (1-al+8a2), E5> — (-19+11al-8a2)}}|
24 24 6

ine)= method = ynpl /. E5 » 0
oue)= @@y [tn] +a2y[-2h+tn] +aly[-h+tn] +
h (b@y [tn] +b2y [-2h+tn] +bly [-h+tn] +bmly [h+tn])
n71= m2 = method /. S1[[1]]
ou= (1-al-a2)y[tn] +a2y[-2h+tn] +aly[-h+tn] +

1 1
h|— (19+13al+8a2) y [tn] + — (1-al+8a2)y [-2h+tn] +
24 24

1 1
— (-5+13al+32a2) y'[-h+tn] + — (9-al) y [h+tn]
24 24



2 | march23.nb

ng= m3=m2 /.y"' > Function[x, f[x, y[x]]1]

1 1
ou= h | — (19+13al+8a2) f[tn, y[tn]] + — (1-al+8a2) f[-2h+tn, y[-2h+tn]] +
24 24

1 1
— (-5+13a1+32a2) f[-h+tn, y[-h+tn]] + — (9-al) f[h+tn, y[h+tn]] |+
24 24

(1-a1-a2) y[tn] +a2y[-2h+tn] +aly[-h+tn]
ner= f = Function[{xi, eta}, A x eta]

ou9)= Function[ {xi, eta}, Aeta]

nfo= m4 = y[tn+h] ==m3
oufto= Yy [h+tn] = (1—a1—a2) y[tn] +a2y[-2h+tn] +aly[-h+tn] +

1 1
h|—A(19+13al1+8a2) y[tn] + —A (1-al+8a2)y[-2h+tn]+
24 24

1 1
—A(-5+13al+32a2) y[-h+tn] + —A (9-al) y[h+tn]
24 24

1= ceq =m4 /.y - Function[s, rho”s]
oui1= rhoM*tn — (1 -al- a2) rhot™ + a2 rho 2t ; 31 prho M+tn .

1 1
h|—A(19+13a1+8a2) rho™+ —A (1-al+8a2) rho-2h+tn
24 24

L (-5+13a1+32a2) rho ™"+ L (9 -a1) rhoh
24 24

nf2= ceq2 =ceq /. {al->1,a2-1, tn->1, h-» 1}

5 5A 1 A 5Arho Arho?
oufi2)= rho® =1+ — + + — rho + 4
3 rho 3 rho 3 3
nr3= S2 = Solve[ceq2, rho]
—2A-+/3 V3 +A? “2A++3 V3+A2
outf13)= {{r‘hO%—l}, {r‘hO% }, {r‘hO% }}

-3+A -3+A



