9 0000000000000 0oOoOooon
9.1 0OO0OOOO
0D000000000000000000000000000

gooboobooooobo o
O0002xzeVOODOO000000000 f(e)0 00000200000

Ubb00000 O

T

2| = vVa'e

OzO eOO O

B(xz,e) ={y € E": [ly — x| < ¢}
ooo O

reV CE"

0000000000000000 O
000 2*000000046000000000 2z€VNB(&*,§)DO0000/f(z*)<f(z)0D
000000«*000000000000000 f(«*)00000000

000000000000 O
000 zeVOOOOOf(z*) < f(zx)00000000«*00000000000 f(z*)000
ooooo

00 f(z)0000000 O

gooboobogo
Vf(z)=0000000 200000000000000000O

00 f(x) O HesseO O 0O
flz)020000000002000000 82f/0x;02;0 (i, j)0000000000 HesseO
0000 V2f(z)0000

gbobodgbodooobogd g
000000000 ADOODDDDODDOOOOteR"ODODODOO¢TAt>0000000
Do000t'At>0000000000000

9.2 UUOUOOoOooOoOoogd

0000000000000000000000000000000000 (unconstrainted optimiza-
tion problem) 000000000 «*0000000O00O0ODO

00000000 «*0000000000feC!000 Vf(z*)=00000

000000002 0000000000f € C?2000 Vf(z*)=0000 V2f(2*)000000
ooo
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0 1 2 3 4 5 6 A
144 - 184 x + 84 x2- 15 x3+ x4+ 92 y - 61 xy+5x2y6— 10 y2+

17 xy2-2x2y2-9y3+y4

0ol:000b0bo0bboooboobooboooobooon

00000000 feC?000 20 Vf(z*)=00000 Vif(x*)00000000«*00000
0000000000000000000000000

00000000000000f000000C0DO000000O0f(x)0000000O0OO0O0O0O
O0Vf(z)=00000000000000000000D0O00OCODO0OOOOOOODOOOOOOODO
Vf(x)=000000 000000000000000000000OVf(x)=00000000
0000000000000000000000000000A0 (iterative method) 00000000
goooooon

9.3 Uoogono

gddodoodooodoooouonoood xg00boboooooooooa
Tir1 = T+ opdr kK=0,1,...

gbobogoooboooooobooobooboobobobooboobDooboobdyebobboDb
0000000 (direction vector)OD o, 00000000000 (stepsize) JO0ODODOOOOOOOO
000 f(eg1) < f(z,) DO0DOO0O0OO0O0OOOOOOOOOOOOOODOOOOOOOOOODOOO
(descent method) 000 0000000000000 0DO0O0O0O0O0O0O0OVf(xe,) DODDDOOODODO
0000 (gradient method) 0000000000 910000000000000000O0O00OOO
gbboobooboboobbobobbooboobooboobooboobooboooobooboo
gobooboobooooobooon

e 1IJUJ00D0O0DDIDODDOODODUODOOODDODDMMIOOODDOOOglobal convergence property)
e J0IDUIDOODODOODOMMIDODOOD O speed of convergencell

gobooboboooboo
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092 fJboboboobooobooooboooboooboboooo

000000000oo'0o0oo0Doo00oooooan

94 00000

00000 (steepest descent method) D000 D00000000000d,=—(Vf(x)DOOOOO
bbbt boi g 0O00DO00DbU0obOD00oD0oDoboboboobobooobog
00000000000 2000000 d,000000000000000000¢(a) = f(xg+ady)
Oe>000000000000000000000DO0ODODODOOOOODOODODODODOO
00000000000000000000000(@MO0000000000000000O0OO0O000
000000000000 (goldensection) 000000000000 OOOOOODO

000000000000 O0O0O000OO000ooOOO00bOOY2(0)0O00obD0ODOOoObOODObOOO
00000000000000—(Vf(x)DOOODODODODODOODOOODODODD0OODOODODODOOODOOO
gbobgobooooobooboboobooobobooboboooooobobb20b00b000bOO0n
gbobooooooogooooobobobobooobooooboooobobobobobob
gooooobobbooobbobobbotbdoooooobobbbobooooooooooooboog
OStiefel’'scageD D OO0 O00O0O0DOOOO0OOOO0ODOODOOOODOOODOOOODOOOO

9.5 UUOOggono

00do0o0dD0 00 fOOODODOOODOODOOODOOfO20000000000000000
Oo0oo0o0ooooooooooooooooooooooooononon (Newton’smethod)DDDD
OJoodoooooDoodg O
V2 f(zr)dy = =V f(x)
OoddoddoooonoooouoonoooboogdoU e =1000000000000000O0
ooo
000000000 fO0D0O0O e, 000DOOOOOODOOODOO

f(®) =~ f(zr) + Vf(zp) (T — 28) + %(m — @)V f (o) (@ — k)

oboobob 200000000000 2, 0000
googoobooboobboobooboooobooboboobooboboobboobooobo

0000000000000000000OHessedO V2f(x,) 00000000000000000
0000000000 Newton DODOOOODODOOO0O0DODOO0O0O0DOOOOODOO
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000000000000000000000000000000V?f(x,)000000000000
gbobooobodad

9.6 UUOUgOooog

000000000000V?f(x,)00000000000000000000 V2f(x,)00000
00 {xx}0{Vf(xx)}00000V3f(x,) 00000000 {H,}000D000D000000D0OOO
O000000000000000000 (quasi-Newton method) 00 0O

obo20000000

Sk = Tpy1 — T, Yp = V(@pr1) — Vfxg)

000000000000000V?f(x)sy ~y,0000000000s,0y, 00000000000

Hy 18, =y

gooooooogoboodnbD HyOooooobobooUooH,OOODOobOooOobooboooob oo
oooooobboooDboO0oDbooboO0oboo00ooOoO0ooOODOocC.G.Broyden, R. Fletcher,
D. Goldfalb, D.F. Shanno OO OO0O0OO0O0 BFGSOOOOOO

HpspstHy Y yi

Hygyy = Hi —
s{Hksk s;fyk

gbboooboobuoobooobbobboobuooboobooboboobooboobooobood
goobobobobo fpyooooboboobooooboobooobo

9.7 OOOOO
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(Conjugate
directionmethod)DDDDDDDDDDDDDDDDDDDDDDDD

di, = —Vf(zy)+ Brdr_1
goododogooogogn

(Vf (@) (Vf(xr) = VI(xr1))
IV f(ze—1)I?
Bo =1

EJDDDDEJEJD2DEJEJDDDDDDDDDDDDd;{VZf(:L'k)dk,l:()DDDDDDDDDDDDD
gbboobooboobooboobooobooboobooboobobobbobbooobon
gboobogoood

Br = , k>1

gboogoo
e JJ0DOOUO0ODOOODOOOUDOODOOOODDOODOISBN4-8171-5306-7

e NUUDOOOODLDOOOLOODDOODLOLUODLDD ODLOOLObOOObLOOObLDO
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