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71 0DO0O00OO0DOOO0DOOODbOoOD

0000000000000 0000000000 (differential equation) 0000000000
ooboonNDOOONOOOODOOOOOOODOOOOOOOOOOOOOOOODOOODODODODOO
0000 (ordinary differential equation) 0000000000000 000000O0OOOOOO
(partial differential equation) 00 0000000000000 000O0O0O0O0OOOOOOOO
ooooo

0000 s000000y(x)0O0D00OO

y = fl@ vy (7.1)
000000000000000y 0y0200000000dy/de0000 f(z, y)OUODODOO x
0yO000O0O0O0OO00D0O0O0O0000000D00 yo=y(xg)OOOOOOOOOOO [x, z,)00O0O
Oy(x) 000000000000 00O0 (initial-value problem) 00000
00 [z, z, )00 AOOOO nO0O00O0DOO0OOOODODOOODOOODODOOODOOOOO

vans) = wile)+ [ fla pda (72)

O000y(z;) 0 y(x) 000000000000 0O00000O000DO0ODO0O00O0ODOOODOOOOO
gobooboopoboobooboobbooboboobooboobbon
gbboobuogbboobooobobod

ooy 0000 =,y,h00000000OO0DOOCOOOO0ODOOOODOOODOOOOOLOO
gboogbobon

ubbd vy« 0000y0000vy-1,yio,---0b00uobobobooubooboobouobooooad
ugbogboboobuooboooo

gbbodgbbooobooboobbooboboobboobuodobooboboobuoobobod

7.2 0OO0O0OO

000o0DOoO0oo (7.2)0
Yir1 = yi+hf(zi yi) (7.3)
000y, 0000000000000000000 (7.2)000000000000 RO0 f(x, vi)
0000000000000000000000
0000y(zq1) =y(x;+h) 0, 00000000000000000
h2 m

y(ri) = ye) +hy (@) + 5y @)+ ey () 4o (7.4)
000000000000000000y (x;) = f(r;,y;) 000MODO0O0O000000000000
OAr00000000

ooooo 710
ogbooboboboboboboob A=010002z=050000 yODODO

y'(z) =y, y(0)=1.0
000000000000000000 y(z) =e*0000y(0.5) =e® =1.648721--- 0000
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7.3 Uoggpooogd

oo0o0000O (72)00000000000000000O000O000OO0O0O0OOOODODODOO
goooo

g(f(wi, yi) + f(wig1, Yigr1)) (7.5)

gbogboooobooobobobobbobod 0o OoDLOooboobobobDooboon
gooboboobboobbbyooobooobobooooboobboooo yg’_l_lDDDDDDD
gboboodgbooaoo

Yit1 =  Yi+

yro = vi+hf(2i, ui) (7.6)
h
Yir1 = i+ §(f(96i, yi) + f(@iv1, ¥ii1)) (7.7)

gbbodgbbooobooboobboobuoobbooboobboobooboboobdg

ooooo 720
gbbodgboobbooobooaboobobooboaobboonod

74 0DO0O0OOOOO

ggooobobobobtotdoooooobbobbooooobb bbb ooooo
00000000 (Runge-Kutta metohd) 0000

Yit1 = Yit é(kl + 2k + 2k3 + ka) (7.8)

oooo (7.9)
ki = hf(zi, i)

ko = hf(zi+h/2, yi+Fki/2) (7.10)

ks = hf(zi+h/2, yi+k2/2) (7.11)

ky = hf(zi+h, yi+ks) (7.12)

(7.13)

00000000000000000000000000000000000000000000 A°O
0000000 00000O00000oOoO0O000D0ooODOODO 0000000 f(xr,yOOODOO
gbbodgbboobooboooood

7.5 Uooogoboooooooo

O0000000000000000000000000 (Adams—Bashforth) OO0000000O0O
000oo0o0o0oo0o0D fOO00DOOO0OO [#, ) 0 fO0O00O0O0CO0OOOOOOO0OOE
oopoooooo sk0OobobOOoOobooooD

Yirr = yi+hBYfi+ B fi+ o+ BEfiktn) (7.14)

o0ooooo 00000 /Bf_jHDDDDDDDDDDDDDDDDDD fi=f(x, y;) OODOOOO
goboobooobooboooo
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00k=2000-000-000000000000 [z, 2i4]0 f000 (zie1, fic1) O (24, f;) O
000000000000 00000

3 1
Yir1 = yi+h(§fi_ Efzq) (7.15)
O000000000000000000000 k00000000000 000
k BY B B B Bk
2 3/2 -1/2
3 23/12 -16/12 5/12
4 55/24 -59/24 37/24 -9/24

5 1901/720 -2774/720 2616/720 -1274/720 251/720

00000000000000000 k0D000000O0 (25,y:) (=1,---k)0000O0C0OODOO
gbbodboobobooboobooobuoobboobuooboobbooo

76 UUoUoOooooood

00000000000000000000000000000000000000000000000
(Adams—Moulton) 000 00000000000000 [, 2i51]000 fO00Of 01, fis- s fiokio
D00 k000000000000 0000O00O00000000

Yir1 = YithOWfi s it e fiskie) (7.16)
gooooook=2000000
1 1
Yig1 = yi+h(§fi+1+§fi) (7.17)
gooogoodg
ooo00obobooboooobOobooooobooboobDooOobobooooDobooOoDO fi 0
gooobooooooo 000 OO OoOOOOOOODODODODOD vy OODOO
yz¢+1|]|]|:||]|:|fi+1|]yi+1DDDDDDDDDDDDDDDDDyi_HDyf_i_lDDDDDDDDDDD

g yZ-CHDDDDDDDDDDDDDD|y§)+1—yz-c+1|D ellgbooboboobobboobon
gbbooboobboooooaoboobbooboaobboonod

ko of 8 5 % "¢
2 1/2 1/2

3 5/12  8/12  -1/12

4 9/24  19/24 -5/24  1/24

5 9251/720 646/720 -264/720 106/720 -19/720

77 dodobooogod

000000000 z00000y;,ys,--,4.00n000000000000000000000
0D0O00oO0O0oo0oo0d

yll(m) = fl(xaylay%"'ayn)
yé(fl]) = fZ(x7y17y27"'7yn)
y:z(x) = fn(xaylayQa"'ayn) (718)
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ododooodoooooobooouooooa
y(z) = flz,9) (7.19)
gbdboootdoooodoboooobooooouobooouoobooooon
Yisr = Yithf(z, yy) (7.20)

goobbooobobooboobboobooboobobon

1
Yiy1r = %+gmy+%2+%3+M) (7.21)

7.8 UUUOOoOooOoOd

gboobil1gboboboboooboooooobooboboboboboboobobooooooooo
goboobobooobooboooboobooobboobbooboobooobg

y™ = fla, oy, e y™Y) (7.22)
DOoooooooon y(zo) = yo, ¥'(x0) = b+, ¥ V(zg) = y{" Y (7.23)

0000y0:00000 ¢ ()00000000000000%(z)=y@(») 000000000000
000000000000000000000000000

H(2) = =)

z(r) = z(z)

(7.24)
di(@) = z(x)
Z’I,’L(x) = f(xazla 22y, Zn)
godooogd
21(20) = Yo, 22(x0) = Yy 2n(wo) = 35" " (7.25)

gbobooboobooboobooboboobboobooboobobobboboboobooboo
gbbooboobuooboobobobboobooboobuooboobbobbobbooobood
goboobooooboobooooo
gooboobooboobooboobobobbooboobooobobboobooboooboo
gbboggboobbooboooboobboobboboboobuoobbob

ooooo 730
gbbodobbooobuoobbooobodgbooobooabobd

mi(t) + kx(t) = 0 (7.26)

gooo
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