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Abstract

In this paper, we mainly use MATLAB software to program the numerical solution of ordinary dif-
ferential equation, such as Euler method and classical fourth-order Runge Kutta algorithm.
Through the results of corresponding numerical example, we analyze the advantages and disad-
vantages of these two algorithms. Finally, we apply those algorithms to a concrete example; we
solve it and compare the results.
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Table 1. Comparison of calculation results

=L IHHEESRIER

BRI ETA R SI VY W e 2 B SR L HETA A
0.1000 1.1000 1.0954 1.0954
0.2000 1.1918 1.1832 1.1832
0.3000 1.2774 1.2649 1.2649
0.4000 1.3582 1.3416 1.3416
0.5000 1.4351 1.4142 1.4142
0.6000 1.5090 1.4832 1.4832
0.7000 1.5803 1.5492 1.5492
0.8000 1.6498 1.6125 1.6125
0.9000 1.7178 1.6733 1.6733
1.0000 1.7848 1.7321 1.7321
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8w, =048, my, =220, my =-0.97, ¥, =0.0082, ¥, =67.69, A, =28.58 , k, =0.28 , k, =11.43,
k, =15.50, x, =10, x, =2039, x, =939.5, D=0.23, ¢, =1076 (EARMIZEEE AT LLZ: WAHSESCHR) -
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ZHh: D=023, ¢,=1076, x,,=094, x,,=864.33, x,,=138.6, HK hH 0.01, TH5L5R
W 2 fis:

Table 2. Calculation results of Euler method
2. RhDEHTEER

T 162.42 163.28 164.15 165.08 166.22 166.88 167.88 169.05 170.38
X1 0.9400 0.9370 0.9336 0.9297 0.9245 0.9213 0.9164 0.9104 0.9035
X2 864.330 859.839 856.306 853.451 851.002 850.015 849.009 848.439 848.403
X3 138.600 143.346 147.187 150.363 153.222 154.453 155.837 156.860 157.422
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. h
Xur 1 = Xt +g(k11 +2k, + 2k, + k14)

. h
Xns12 = X +g(k21 +2ky, + 2k, + k24)

. h
Xos13 = X3 +g(k31 + 2ky, + 2ky; + k34)

OB WTR :

k11 =11(x1(1).x2(1).x3(1));

k21 = f2(x1(1).x2(1).x3(1));

K31 = 13(x 1(1).x2(1).x3(1));

K12 = C1(x L) +Hh*k T 1/2.x23) k2 1#h/2.x3 () +h*k3 1/2);
k22 = £22(x1(1)y+h*k11/2.x2(1)+k2 1 *h/2 x3(1)+h*k3 1/2);
k32 = B3(x1(i)+h*k 1 12.x2()+k2 1 *h/2 x3(i)+h*k31/2);
k13 = fl(x1(1)+h*k12/2.x2(1)+k22*h/2 x3(1)+h*k32/2);
k23 = 22(x1(1)y+h*k12/2.x2(1)+k22*h/2 x3(1)+h*k32/2);,
k33 = 3(x1(1)yth*k12/2.x2(1)+k22*h/2.x3(1)+h*k32/2),
k14 = t1(x1(1)+h*k13,x2(1)+h*k23,x3(i)+h*k33);

k24 = £2(x1(i)+h*k 13.x2(i)+h*k23 x3(i)+h*k33 ):
k34 = 13(x1(1))+h*k13,x2(1)+h*k23 ,x3(1)+h*k33);
<11 = x 1) +h*(k 1 TH2#K 1242 %k 13+k 14)/6;
x2(i+1) = x2(1)+h*(k2 1+2*k22+2*k23+k24)/6,

31 = x3(1)+h* (I3 1+2+K32+2+Kk33+k34)/6:
AR 3 PrR:

Table 3. Calculation results of fourth-order classical Runge Kutta algorithm

3. MR AR EEE AT EER

T 162.42 163.28 164.15 165.08 166.22 166.88 167.88 169.05 170.38
X 0.9400 0.9371 0.9337 0.9297 0.9245 0.9214 0.9165 0.9105 0.9036
X2 864.330 859.937 856.386 853.516 851.050 850.054 849.037 848.457 848.411
X3 138.600 143.260 147.100 150.292 153.168 154.407 155.802 156.835 157.406
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—NZEMRIS TR RS, WHRSERKE, PR FEEE A ZRGEHRM. Eio TR EUE
BHEEFREZ, UESBETR.

DOI: 10.12677/aam.2019.812235 2048 IR Esid


https://doi.org/10.12677/aam.2019.812235

T E

E&WE

TLRAAT 2 R R R AR NG, TiH%S: 201810143271,

SE

(1]
(2]
(3]
(4]
(3]
(6]
(7]

BREE. —RhET I H O T FE M B D). R SCRE 2B 2R (SRR 2EAR), 2011(4): 15-18.

I, KA. FAY T REME 7 R ) AR BB ML AT [T]. R YR 2% 4R (A SR R), 2012, 25(2): 119-121.
FEWRFE, W AR E AR R[], AT Bk, 2011(5): 167-167.

INER. W 7 FEEUE MR Matlab 5 5L [T]. AT, 2016(19): 60-61.

R, H o 77 PR BB gk i TR Mg 0], SRIMR 22224k, 2013(S1): 123-125.

FVHEHT, 208, ST JURE F— w1 T REUE AR S 0], N TR R, 2010(6): 71-74.

FHEAN. AR K of 30 1 R G R HER Y, DAL SRE KON I [D]: [t 2R A0 5], K0 ERL TR,
2005, 12.

DOI: 10.12677/aam.2019.812235 2049 IR Esid


https://doi.org/10.12677/aam.2019.812235

	Numerical Algorithms for Ordinary Differential Equations and Application
	Abstract
	Keywords
	常微分方程常用的数值算法及其应用
	摘  要
	关键词
	1. 常用的数值算法
	1.1. 算法介绍
	1.2. 数值算例

	2. 算法的实际应用
	3. 结论
	基金项目
	参考文献

