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O0000oO0O0o0ooOo (6)0oooooooo

1
Minimize g = g[z] = / F(t,z,x")dt with respect to z(t) (19)
0

O0000,0000000,0000600006¢=0000000000.0000,0000 ¢¢)0000000
000000 (Euler’s equation)'® 000000000000 (6,

d (OF oF
ﬁ(%J_amzo (20)

0 (2000000000 2()0000000000000000,00 (1990000000.

5.2 00400

gbooobooboobooboo,gobobooboboobobboobooboboobooboboob. on
boooooboooooboooooon.

6 0p00D0,0000000000000000000000000.

170000000 (000)0000000000000000,000000000000000,000000000000000000000
0000000000000000000000000. 0000000000000000000 Y 0000o00.

B O00D0D00000000000000 (Euler-Lagrange differential equation) 00 0000.

10



goooo

00o000o0ooUoo0oOoo,00ofo0ooiofoooo0o0ooooUo0,0000o0o0 (yooooo
00 (linear programming problem) 000D O0. 000D, 00000000000000O0O0OOOOOY.

T

Maximize ¢ = s« with respect to x

Czx c

: e

(AVARVAN

xr

subject to {

000000000000 00000000,00000000 (simplex method) D0OO00OO0O.

000000 (2yooOo0o0oooOoO0U00oOoOO0,0000000000C0O0O00O0OO0O0O0DOODOOOOOD
0oo0. 0oo0o0oo0OdodoO, 0000000000000 oooDooDOooDOO0DOO0bO0obOooooo. oo,o00
goooooboOooobooboooobOo,00ob00obobOo00ooO0bOoUooO0obUobob0obOobDoOooOo,obooodg
O0000000000000000000,00000000000 (sequential linear programming method) O 0 O O
goooooo.

gooooo

0000000000000 0,00000000000000000000000,000000000 (nonlinear
programming method)'® 00 0. 0000000000000 0O000OO0 (descent method) D00 (0 4). 000, O
00000 90000000000

g(m(k+l)) <g(m(k)) k:0,1,2,~-~ (22)

gooooo,
xFTD) — (k) 4 a®) g (23)

Doooo {«®M}oooooo00000.000,dP0«®W000000000000000000000000
00,«®000000000.000000d4d%P 0000000000

_9g
oz

O00000000000 (gradient method) 0000000 0. 00000000 OO0OOO (steepest descent method)
0Do,000000dY 000 -vg000,000000000000000000000000 «®»O00000.

0000000 VvyODOODOODODOODOOO0,00000000000000000000.000,000,000
000000000000000,000000000000 (0D0)000.00,0000000,000000000
0000000000 (projection method)!”) 00O 0O O

000000000000000000000000000000 (simplex method)? 000000 U8, 00O, N,
00000D0DO0O00 N,+100000000000000 (D0O00000)0000. 000000000000
000000000000 0000000,000000000000000000OO0DOO0,0000000000
00000000.0000000000000000000000000000000D00,00000000000
00000000000 D0ODOO0000DDDOO.

d® = —vg= (24)

oboooooboooon

gbooobobooboo,oboooboob0oboooboobooooboooobobooooOooboooboobOo,obon
00 (local optimum) 00000000 (O 5). 000,00000000000000000O0O00O0O,00000000
gbooobooooboobooo,oo0ob0oooobooooboobooooboooOo. obobobooboOooog
000000000000 000 (000000 (global optimum)) 0 0000000000000, 00000000
goooooooao.
goo,bogbgoboboobgoobobooboooobooboboobuoobobooboobobo.obon
oboobO,b0b00b00oooboooboooocoooboboboooboobo. 0Docobooboboooo,boobooo0oo
gbooobooboo,booobooboooobooboooooa.
gbgooobobobooboboboob,boobabobooboboboooobobobooobobab
gbooooobo.ooobooob,b0coboobobooooooboobo,0ob0oboboooooboobOoboobooonog
Y QOgpooo0o0,00,0000000000000000,00000000000.
200000,00000000,000000000000000000000000000.00,000000000000000,00000

goooooooooooooooo.
200000000000 0000000000000000000000,000000000.
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> U

04 000000000000 05 00000000000000
(00000 (LOD0D0000O0 (Q))

gbobo,00booboboboboboooooooooboobobobo b0boobobobooooooono. og
oboooooboooboobooo,0ocobo0ooboooboobooooo,oboboob0obooboOobooooobooonog
gooo.

53 0O0O0O0OO0OOODOD

gboooooooboboooobo,0oooboobooobobooboooobobobboobobDoDbOo.bOo,on
gboooooboooboobooobooobooboooboooboobooboobooooOoo,b0o00o0ooooog
oooooooooooooo.

obobooooooo,b00bo0obobooooooooooobo,0b00ooo0b0o0oboooboooboooO,0boboooon
obooboooboobooooooooooboooboobooboobo. 0obooboobooobooboog
00000000000000,00000000000000 (heuristic method) D00002% . 0000,0000
gbobooooobooo,boooobobooobooboobooboboon.

gbooobooaoodan

00000000000 (newral network) 0, 0000000000O0O0O0OOOO0OOOO. O0OOOOO,O0
0000000 (00000)0000000000000U0000DL00000000O, 0000000000000
000000000000, 0000,00000000000000000000000000 WOooDoooooo.

O6() 0000000000000 DOOO0ODO.000O,06b) 000000000000 OOO0OODOOOOODO
oooobO.0oooooboboooboobooboooboooboon.

(T S 25)
J

D00,« 00000 k00400000000000000000000,«*'00400:i00000000
00000 k-100j00000000000000000. 00, f00000000000000,0 6(c)000
000000000000000000000000.000000000000000000,0000000000
0000000000000,000000000000000000

vV = oV (v0 w) (26)

000,v°=[f]000 ¥ =[N 000000000000000000, w=[w}}"')000000000000
D000O0DO00O0DO000OO0.

0000000000000 bO0o000ooooooooooooo (errorback—propagationlearning)(m)DDDD
0000.000,00000000000000 V=[N 0000

E= 3N oy (2)

22 00 “heuristic’ 000000000000000000000 heuriskein 000000000,00000000000000000. OO,
heuriskesn 00000, 0000000000000000O000DO0O0,00000000!Y(eureka)ODODO.
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Layer

(p) 0000000000000

>
ey
= 1r
&
= L
Qo
(1 ] 1 i |
-3 3
- Internal state u
-1t
(bhyooooo () DDDO0ODDOODO
06:00000000000000
doooooOoOobOoOoo0o0o0oooobooooooooooooooo.
oF
kk—1 kk—1 kk—1 kk—1

(]
DDD,&DDDDDDDDDDD,Awf?ilDIZII]DDDDDDDDDDDDDDDDDDDDD,DDDDDDDDD
oo.

Ak = Aty o (29)
Avk = ZAU;ﬁLl . f’(uf“) ~w§“+1f (30)
J
OF
AUT{V = eav—N = e(vf\’ —QZN) (31)

0000000000000,00000000000 AvW=¢0E/00°)000000000O0O0O0O.
0000000000000 00000000000000000000 g(x)00000000000O00O(0O0OO
W=yg'=2) 00000000 wOODOOO,0(28)000000000000000.000,00000000
goooooobobbbbodooooooo,oobbbbbbbdoooUoLobbboboD (E:UN:g). t
(30), (3)OOOUOOOODUODOOUOOO,0000000DOOOOUOOOO
AUO:E%:E%:EVQ (32)
0000000000 oo0ooo0o0o,00000000o0o00oULO0U00UO (DODO0)0DDOooOoDoOOO.
goooo,0oobobobooboboobobo,bobo0ob0oboobo0obOobDbooboboobLOobOoo.
go, oo boboboobobbooog, bbb bbboog,bobdoUgga
gooobooboboooboobobooobobooboobobDoobooboobL.oob,oboboboobooo

g,0boobooboooogoa.
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00000000000000000000000000000000000,00000000000000000
0O0,0000000‘0000°00000000000000000D0 (00000000000000000000
opoooo)®oooooooooo.

O0000000000000000000000000000,0000000000000000000 (genetic
algorithm: GA), 0000000000000 00O0O0O0O0O0O0O0OOO0OOOOOO (simulated annealing: SA), OO
000000000000000000 (cellular automata: CA)0 000000 22,

6 Uodg

gboboooobooobooboobooooooo,booboobooobboobooboooboOooboOoooOobooDbn
obO.0bo,000b0boobooooobobobooooobobooobooooboboboobo,0boboobooog
gboboboboboboboobobobo,boboboboobooboooobooobooobooocooooo. ooog,
goboooooooooo,boboooobooooo,0bobooboboooooobDOobOobobobboon, ™
gboocooobobooooooboo. bo,0b0bocoboobooboooooboboooobOobooooooboOob. ooog
oooooobooooboooboo,0oobooboooboobooooboooobobb0obDobbO,Doobobooog
oboooooboooooobobooooobooooon.

gbooo,b0obooooooobobooooooboobo,0oo0ob0bobooooobobob. oboboooon
obooooooboooboooboo,ob0oobooobooboooboboooo0ooboooobooooboOoobooooOooonoo
gooooobob. ooooboboooboobobo,0o0boooobobooooobOob. coboobobooooa
oboooooboooooobobooooo.
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