ElHiES (AYE, 102824 %) ot 52: o AREARTEE

Tt 52: W AR T
(FRA §9.4)

MRIEMES, P4 Wa iRRARREER (exact
solution) fEEKRE, MFEIOUIE. AELRFEW
dy

= F(z,y), y(x0)=yo
€T

HEE . SR GEBELRE (Euler's method,
DERHER Leonhard Euler 7).

ml

BEE, 72 %Tﬁg y = f(z) 78 (x,y) WUIERIZ
JRETis F(:I: y). WEE (x,y) MHGORERTH®E (x,v)
AT, WEz, BE (zo,yo) MHERY f fER]HE
(z0,y0) HITIRR

y —yo = F'(xg,y0)(x — x0)
&l

y = yo + F(xo,y0)(z — z0)
L. HELERR, ##

f(x) =y =1yo+ F(xg,y0)(x — z0)

E x %’?ﬁaﬁoﬁ—f R, %wlzxoﬂ—hlﬁ, (B i

f(x1) y1 = yo + F(zo,y0)(xo + h — z0)
yo + F(xg,y0)h
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B, 8 fE 5 (o, f(21)) BOUIRYE

F(zq, f(x1)) = F(x1,91)
(B f(z1) = y1), BAER (z1, f(x1)) HHIRY f 1E
EJEE@% (azl,yl) H%’V—_ﬁ‘;% F(azl,yl) EI’\J’GJJ,%?
y—y1 = F(z1,y1)(x —771)

y— f(x1) = F(xq, f(x1))(x —21)
“_EMJQ f(:l:l) ~ Y1, T%‘
y—y1 = F(x1,y1)(r — 1)
A, f#

fx)~y=y1+ F(z1,y1)(x — z1)

~
~

H x5 v B, WER. WE 20 =214+ h I, B

f(x2) = yo=y1+ F(x1,y1)(x1 +h—21)
= y1+ F(z1,y1)h
2. M xo B oxq B f(x), BICIERRERESTL.

F¥E, B x3 = x> + h K, EF

f(z3) =~ yz =y + F(zp,y2)h
> o W R T i
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W, B vp=ax,_1+ h K, EFE

f(xn) N Yn = Yn—1 T+ F(fcn—lyyn—l)h
fﬁ’%%; 'T:%[:

TPLEE. B EMS HRER
d

= F(z,y), y(zo0)=yo
9

WAEEHEM y(b), MER. BES, n %9 [20,b] , &
FEMERE h =% 54

n

r1 =z + h,zp =20+ 2h =21+ h

il

x3 =x9+3h=x0+h,...,
VY4

xn =x9+nh=x,_1+h=05>
WET R, &

y(xg) = o

y(z1) ~ y1 =yo+ hF(zg,y0)

y(zo) ~ yo=vy1+ hF(z1,y1)

y(acn) N UYn = Yn—1 T+ hF(xn—la yn—l)
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Bl 1. KUUEREE n = 8 s ERE

y =z —y, y(0)=1

T =2 W,
<> # [0,2] 8 &4, & h:%z%&
0 1 1 7 5
r0=0,21 =, 20 =—,..., 07 = —, g =
0 1= 02 =3 7= .8

MEx, YGETE, &
yo = y(0)=1 . .
y1 = yo+ hF(xzg,yp) = 1+Z(O_1) =2
yo = y1 +hF(x1,y1)

3 1 /1 3 5
atalaia) =3

y3 = yo+ hF(x2,y2)
B 5+1<1 5)_19
8 4\2 8/ 32
8331
— hEF —
Y7 ye + hF(x6,Yy6) =195
y(2) ~ ye—y7+hF(fv7,y7)

_ 8331 1 (7 8331)_39329

8192 4 8192/ 32768
1.2002

Q
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2. KPERER (3) n=75, (b) n = 10 5
S THe R

y' = —2zy%, y(0)=1, 0<z<0.5

<f#> 1% [0,05] 5 %5, B h=252=01K
xro=0,z1 =0.1,...,24 = 0.4, 25 = 0.5
AR, BEFRAAET, &

Y0 y(0) =1
y1 = yo + hF(x0,y0)
140.1(=2)(0)(1)? =1

yo = y1 + hF(x1,y1)
14 0.1(=2)(0.1)(1)%? = 0.98

y4a = y3+ hF(xz3,y3) ~ 0.8884
y(0.5) ys = ya + hF (x4, ya)
0.8884 4 0.1(—2)(0.4)(0.8884)2
0.8253

Q

Q

4 / — 0.5-0 __
(b) 10 %4} [0,0.5], & h =230 =0.05 &

xog = 0,21 = 0.05,...,209g = 0.45,210 = 0.5
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MER, BEEEr, &

yo = y(0) =1
y1 = yo + hF(zo,y0)
= 14 0.05(=2)(0)(1)? =1

yo = y1 + hF(x1,y1)
= 14 0.05(—2)(0.05)(1)? = 0.995

Y9 = yg + hF'(zg,yg) = 0.8440

y(0.5) =~ y10 = yo + hF(x9,y9)
— 0.8440 4+ 0.05(—2)(0.45)(0.8440)"

0.8119

Q

Q

REWE, BROHER, 5

2l
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FFE (-1), =

=240
Y
i
. 1
YTy
fRy(0)=1 &
L _ 1
0+C
Bl C =1 EEFRHE
1
Y= 57
MER, SERM, EVRRISEER, (HiRE,

Exercises

16. HEIRBEESLIE ZANH 30% H ¢ E+4F
(decade) &L

R(t) = 5el/ (1)

R LARFHER R, 35T 10 £ (1 decade) 21,
WHREFE EANWES L.
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<> o P(t) ot lH+F&, RBERGHE EANN
Bk, KEE, FYnEERZE

P =50+ po) =30

1—0 =0.1 EL
to=0, t1=0.1, ..., tg =0.9, t1o=1
X F(t, P) = 5el/(+1) et sfhst, &
Py = P(0) =230

P = Py+ hF(to, Fo)

30 + (0.1)5e1/(0+1) = 30 4 0.5¢
= P;+ hF(t1,P1)

(30 4+ 0.5¢) + (0.1)51/(0-1+1)
30 4 0.5¢ + 0.5¢1/1-1

>
[
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