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Abstract

Differential equations are widely used in many fields such as mathematics, physics, chemistry, bi-
ology and so on. Euler method is the most basic and commonly used method to solve differential
equation, and the improved Euler method is a method based on the corresponding improvement
of Euler method. In this paper, the relationship between the approximate solution and the exact
solution of the three Euler methods is compared, and according to the specific calculation results,
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the improved Euler method is more efficient and more accurate.

Keywords

Differential Equation, Numerical Solution, Initial Value Problem, Improved Euler Method

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 531§

HAT, 7ERME TREHEAR K AR, 1R 2 a8 nT LU 8 2 77 F2 B In) R AR VL. oy
Ji FEIZHT A AR o 2 — R R JE ALK, AMUAEMR RS S HCH W 8 b R EEER, 1 B
V28 AR IS BN [1] sh 12208, s S0 B i B s B T iz s 2 1 i, DA S
R LR RO AR AL[3] [4] [5] (6] #A T 2R . (H52, RA/DEE sy 7
FERT DLSRIFRE MR . 70 TCVERASRE B Ay, o] DAad ik 3R i AU ) 7 s B Ik A A i, DAUIA 3 it vk
KLE SRR R H R, X AR IR T, R T REIMERE, A AR A —E
HIHERAFE7]

ITAEAR, oy 77 FEAA 10 7330 P B A U 7 V4 L A Bkl 02, B REBRRVE, JEIRERhE, BhIE
T VA S S B R T 65 o H b BRI R SR o T R v d e AR . a5 FHR TV T oSGk Rz v )
FEAE WK 2 B S A b AT AR S ) SO I T B 7925 0 AR SCET o LA B B0 ARL 491 ) 35 1 RR ik = b A
BB T BT R AR S A AR 0 8 RIEAT 70 W7 o 43 B Sk M R B A T AR P P EUE 73, MY
THERE R, i FLSE AR, AT DA AR .

2. BIETTE
AR S BAT W R AME B R T R
d
d—izf(x,y), X &[Xy,b), O

y(xo):yo-
B (T B O, 7 B A x =%, +nhy n=012,, Jfhox  —x KEHHK,
MR BUE 7 2R A T RERRE B, 9 y(x) s =02 ,nn+L- o FEBEBUT X, X, 0, X, X, B

WL RMEIL A Yy, > 1=02,,nn+1 o JEFHEG T REESRAR R EOR UL, T8 2 AR 204 A et
Ja KBk, A R BB AR ) 7 2R S B UL AR B
2.1. BRALE

X o AR (D) A B S RO =, B

Y (Xaa) =Y (%)
h

AR BN R E A 5, B

~Y' (%)= f (%, ¥(X,)), n=0,12,--. 2

DOI: 10.12677/pm.2021.118167 1489 P2k


https://doi.org/10.12677/pm.2021.118167
http://creativecommons.org/licenses/by/4.0/

o

f

2, KAREE

i

1= Yn hf n'Yn ) 2011721"'1
YM Yo +hf (X, ,), -
Y(Xo):yo-
R T REQ) M x, Bl x,, B, A
Y (X0 )= y(xn)Jr.[:n"+1 f(ty(t))dt, 4)

e A5 A o AZE R A3 NE (X, y(x,)) IEL, Z28 88— y, RE. JFLhy, R y(x,,) BT
IR BE AR, BE).
T HAME y, C1, (@) 2T LR IR IG A T 5 15 2]
Y. = Yo +hf (X5, o),
Y, =Y +hf (%, 1),

©)
yn = yn—l + hf (Xn—l’ yn—l)’
FHERI R FRIFR y(x,,,) 7E x, AETF, T4
2
y(xn+1): y(xn +h): y(Xn)+ y’(xn)h+h?y”(§n)’ C: E(anxm-l) (6)
1Ry, = y () FIRTEE T, 6 F (%0, ¥a) = £ (%0 y(%,)) = V(% )« T 2SR SR o A 2
ZHN
hz " h2 4

y(xn+l)_yn+l=?y (gn)z?y (Xn)' (7)

W 15 MR T 52 72 42 7T DA O (h°2) o
2.2. RIBBRALE

UK () R A AR DR AR NE (X, Y (X)) AL, T4 5

Yo = Yo + 1 (X Yo )- ®)

ERECAFR AL BT ERAER KTy, N EEREAR, 8oy BXr; 2R1(8)
KA EE Ry, BTy, R, XRARMF RN, FIL, JFiR AR
AR A BB E o HORE FE AR R RS FE R AR R], 3l 8 R AL SR, s AU AR 1 Sk it 2 18
A i b [8].
2.3. BUEBRAIE

TR R BRRLVEREAT HE— DA N A et AR e BRRLR SR RE . %%, R BRRLIZEA] A 5K i
%ﬁﬁ@ﬁﬁ@%—ﬁﬁ@ﬁmﬂﬁ@ﬁ%ﬁm@;%ﬁﬁ%@ﬁnfqﬁgpp%%yfgwhgj
VRS, BETT L W R AT - AL OE R4

T Vot = Yo +0F (X0 ¥,),

" h - 9)
7BCJ—-E yn+l:yn+5[f(xn1yn)+ f(xn+11yn+l):|'

EAF RN - BIER G R T AP EE, By

DOI: 10.12677/pm.2021.118167 1490 S H


https://doi.org/10.12677/pm.2021.118167

Yo = Yo +0f (X0 ¥4,
Ve = Yo + 0 (%1,Y, ) (10)
ym=%UNWJ
(10) A AR Ay S A BB A 7 }iﬁﬁﬁﬁéﬁ%ﬁﬁ%%éﬂzﬁIEl%%ﬁ3ﬁb()(hAS)o
3. HEHESG

B XEY (0,1) , HEAPKINNh=01, MAASCEGENIELE, FRLE, Sk R RLE 7))
SRAGEAT U T AL IR R 0 T R

dy 2X
——=y——, 0,1),
dx y y XE( )
y(0)=1.

75 BRI AU 55 R B Ak 1R BB 45 RO R B AN 14 1 B

1.8 . : : . 1.8
= e
1.6 e 161 A
///"/ B ///'/
g IE
o 14 7 B 14 ///////
= // = P
P F
12 S 12f 1
—— AR —— R
R Kbk
1 1
0 02 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 1
A HAch
(@) (®)
1.8
16
i)
W 141
=
12t 1
—— AR
i
) 0.2 0.4 0.6 0.8 1
RS
(©

Figure 1. The relationship between approximate solution and exact solution obtained by different methods (a) Euler method;
(b) Backward Euler method; (c) Improved Euler method
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Table 1. Comparison between Euler method and improved Euler method
F 1. AU SRR ACA T EER

X, BRfLi% y, ORI y(x,)
0.2 1.1918 1.8141 1.1832
0.4 1.3582 1.3434 1.3416
0.6 1.5090 1.4860 1.4832
0.8 1.6498 1.6165 1.6125
1.0 1.7848 1.7379 1.7321
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