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Abstract: With a class of weighted difference formulas and explicit Euler methods to discretize diffusion terms
and the Ist-order temporal derivative, respectively, a new type of 2-level, explicit and monotonic finite differ-
ence methods is established for 2D Fisher-KPP equations. As «,p,6 and the grid step size satisfy some constrai-
ning conditions, their numerical solutions can inherit the properties of the exact solutions, such as positivity
preservation, boundedness and monotonicity. Furthermore, the maximum norm error estimate is obtained, rig-

orously. Numerical experiments illustrate that the numerical results agree well with the theoretical findings.
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12 /32 2.2513E-3 - 3.866 SE-3 - 5.148 3E-3 - 0.014 4

9 =0, 1/4 /128 5.7947E-4 19580  9.1772E-4  2.0749 1.1855E-3  2.1186  0.0189
T = h/8 1/8 /512 1.4422E-4 20065  2.2939E-4  2.0003  2.890 6E-4  2.0361  0.087 2
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12 1/64  2.648 6E-2 - 2.237 0E-2 - 1.778 9E-2 - 0.013 4
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Fig. 1 Error surfaces withp = 8,16,32, « = 1, b = 1, h = 1/2, 7 = 1/100 and different € values forx = 0

NI UEZE SRS 2 (8a) —(8d) MMM A DR IE M PR FPERRBAIAME S LTS Q = 2(r, + 7)) (1 = 6)
-b(p-1) 7 WMO=[-55]x[-5,5],T=1000 S8 a=1,b=2,C=-1In/5,p =1,¢ =3u/4.tH}
(A (21a) —(21d) WORE B ICIE 245 M AE R MAS 2B K b = 1/2,7 = 2/100 155 T is H 225046 X (8a) —
(8d) KA (21a) —(21d) JIFF545 5 WLIK 2—IA] 4.
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Fig. 2 Numerical solution surfaces withp = 8,32,300, o = 1,6 =2, h = 1/2, 7 = 1/100

and different 6 values forx = 2.5
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BZ%p=8,32, 0=0,0.5,1 0, & 2 FlE 3 43088 THF « = 2.5, ¢ = 0.5 B BUE A 0 = 4 il 1 [T\
FIORMER B, 24 Q < | I BUERISTEAE [0,1]; 24 p =300,0 =0,0.5,1 B, =FHEHR FAY Q > 1, BLi}
AT EE A 1X 5 HE AT,

IE 4 TTLLR I, YHS% p =8,0 =0,0.5,1,x = 2.5, 1l b S0 SIBCRRERE, 2506 2 Q < 1, WIS A#ER
TEAELO, 1] 8K, 78 b = 100 (ITETE T IEi Q > 1, SR EE M S 1 15X e 5 BE 45 FANAT.
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Fig. 3 Numerical solution surfaces withp = 8,32,300, « = 1, b =2, h = 1/2, 7 = 1/100

and different 6 values fort = 0.5
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a=1,b=0.1,p=8,0=0
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a=1,b=0.1,p=8,0=1

B4 %p=8,a=1,b=0.1,10,100, h = 1/2, 7 = 1/100 Fl @ BURRMEHT, 76 x = 2.5 &b AKCME A il v
Fig. 4 Numerical solution surfaces withp = 8, « = 1, b = 0.1,10,100, h = 1/2, 7 = 1/100

and different 6 values forx = 2.5
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ARTON 4k Fisher-KPP J7 RBRHIHE A (1a) —(1d) JEA7 T —HE R4 9 22 0 A% 2 (8a) —(8d).
Zoad AR 3T AR R — B AR N BT AE B R B DR DR RGP 5T, BLAETC S5 I8 T X 0
# OO =035H O0(r+h:+h+1/h> +7/h) FO(T +h> + k) WIS I 5  BUESE REAIE T %2
IR EICEUT | DL R A B B

AR IH DG EA T, BIRSFARE A5 AR 5T — 4k Fisher-KPP J5 2 1 8 kG B2 Ot e K AE I 2L 11
Zorik.
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