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Abstract

In this paper, we propose high-accuracy Alternating Direction Implicit (ADI) scheme for solving two-
dimensional variable coefficient G-equations, which have significant applications in physics, finance
and computational mathematics. The stability of the scheme is analyzed, and numerical experiment
is conducted to compare absolute errors across different schemes, confirming the effectiveness of the
scheme.
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Figure 1. Analytical solution

E 1. fRirR

DOI: 10.12677/pm.2025.152067 273 P2k


https://doi.org/10.12677/pm.2025.152067

KT S

Figure 2. Numerical solution of ADI scheme
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Table 1. Numerical solutions, analytical solutions, and absolute errors between some grid points in ADI scheme att =2

L t=20, BOMIES ADI HEROBER, BAERURENZERBITIRE

u(x,y;1) HE R fRT i R
U(Xg Ygr1) 1.102x10" 1.148x10™ 4.544%10°
U (X5 ¥i6.1) -9.235x10™" -9.093x10™" 1.417x10°?
U (%o, Va0 1) -6.871x10™ —6.768x10" 1.030x10°
U(Xgz, Ya.1) 4.933x10" 4.910x10™* 2.263x10°°
U( X401 Yaor1) 9.810x10™ 9.802x10™ 7.318x10™

Table 2. Absolute errors of ADI scheme, explicit Euler scheme, and C-N scheme for some grid points at t = 2

F2.t=20f, BAMER ADI R EXBRARKF C-N XA BITIRE

u(x.y;.1) 5 KRR 2 C-N 4t ADI %R
U(Xg Ygr1) 9.210x10°° 5.051x10° 4.544%10°°
U (X5 ¥i6.1) 5.372x10°2 2.372x107 1.417x10°?
U(Xp4, Va0 1) 3.831x10° 1.831x10°7 1.030x10°
U(Xgz, ¥a.1) 8.356x10°° 2.588x10°° 2.263x10°°
U( X401 Yaor1) 5.526x107° 1.259x107 7.318x10™
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Table 3. Absolute error and convergence order of ADI scheme for partial grid points with different grid accuraciesatx =0, y
=0,t=2
F3.x=0,y=0,t=20f, TEIMEIEE THIFRST WA= ADI A% 48 X 1R Z AUy

A3l oy YxtiR % e iy
M =20 4587x10°°
M =40 1.151x10°° 1.995
M =60 4.770x10™ 2.053
M =80 2.689x10™ 2.054
M =100 1.812x10° 2.028
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