1= yp =y[xn=h]+2 % h=* f[xn, y[xn]]
ouftl= 2 h f[xn, y[xn]] + y[-h + xn]

n2i= ynpl = y[xn]+h/ 2 % (f[xn, y[xn]] + f[xn+h, yp])
1

ouizl= — h (f[xn, y[xn]] + f[h+ xn, 2 h f[xn, y[xn]]+ y[-h + xn]]) + y[xn]
2

ingl= f = Function[{xi, eta}, A % eta]

ouizl= Function[{xi, eta}, A etal

4= method = y[xn + h] == ynp1l

1
out4l= y[h + xn] == y[xn]+ — h (A y[xn] + A (2 A h y[xn] + y[-h + xn]))
2

5= ceq = method /. y » Function[s, rho”s]

h+xn xn 1 xn xn -h+xn
out5)= rho == rho™ + — h (A rho™ +A (2 Ahrho™ +rho ))
2

ne)-= ceq2 =ceq /. {xn-> 0, h > 1}

1 1
outp= rho==1+—[A+A|2A+ —
2 rho

7= S = Solve[ceq2, rho]

1 2 2 3 4
out[7]= {{rho—> —2+A+2A -A\[4+12A+9A +4A° +4A },
4

L 2 2 3 4
{rho—>— 2+A+2A+44+12A+9A +4A +4A }}
4

g~ H the linear stability regionisallvalues of Asuchthat |rho | <1

inel= Z1t = Abs[rho] /. S[[1]]
Z1 = 71t /. {A > a+Ixb}

- 2 2 3 4
out[8]= —Abs[2+A+2A -A\4+12A+9A+4A +4A ]
4
1 3 -1 \2 S 113 e SN2
out[9]= —Abs[2+a— 4+12(a+ib)+9(a+ib) +4(a+ib)"+4(a+ib)” +2(a+ib) " +ib
4

o= Z2t = AbS[I’hO] /. S[[2]]
z2=72t /. {A > a+Ixb}

1 2 2 3 4
Oout[10]= —Abs[2+A+2A +44+12A+9A+4A +4A ]

4

1 : RV 2113 14 PRV I
out[11]= —Abs[2+a+ 4+12(a+ib)+9(a+ib)*+4(a+ib)"+4(a+ib)” +2(a+ib)*+ib

4



2 | wpc2stab.nb

infi2]= ContourPlot[Max[Z1, Z2], {a, -3, 1}, {b, -2, 2}, Contours - {1}, ContourShading - {Red, Blue}]

2L

out[12]=

-2 L

-3 -2 -1 0



