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PHUONG PHAP HUONG PHAN GIAC GIAI BAl TOAN
T6I UU HOA KHONG RANG BUOC TONG QUAT

NGUYRN VAN MANH—BUI MINH CHI
NGUYEN THUG LOAN

1, M0 PAU

X4t bal Lodn' t&i wu héa khong rang bude t3ng quat :
' lnin!J(u)luEEm] . ¢
jrong @6 E™ 14 khong glan Buclidé m chidiy, J(w la ham phi tuyén.

Py gidi bal todn (1)'co vO 86 phwong phdp, tuy nhién efic phwong phip 6 tb ra kém
hidu qué (t6c dd hol Ly cham) khi him oye tidu ¢4 dong « hinh khe » phtto tap [4.7.8.9]. Ham
6 ofiu trie khe la ham c6 eic mit déng mtrc b kéo dai thing hoge cong )

Dinh nghta 1. « Huéng phan. glde» ’cﬁn.:hal vecto a! va a? 14 huong clia vecto ¢ hinh

thanh theo cong thic.
L} ! , . 2‘. Wt : ' . 0
o=— . | : @)
\ S R , ‘ #
¥ chinh olia phuong phdp €huong phin gide» (say phy la 8 viét 14 HPG) 14 sau
mél bude chuydn &dng theo huong d6l—gradlen ga= —J'(uf‘) viegt qua €1dng khe® tir didm
A tél didm B'ta khong dl theo huéng @6i—gradien gs=—-.!":(uBJ tg! ¢idm B ma i theo hudng
phin gide gitta ga va gs. . '

- ‘ 3, THUAT TOAN 1lUONG PHAN .GIAC.

"Gl s @& chon dwge @idm ban @u u° nao a6, qui the xiy dyng dity aidm [ukl theo
phuong phap HPG th® hién nhu sau? N o

uke! = ok 4 oySi, a > k= 0,1,2,,.. s (3
: S = — 1'%, Skar= — "W & BewS : )
trong d6 ; ' R ! L
e 1, k €1
Pr+y = nbu k €11 (5

o I3k skl =l ndu k€L R
Trong (3), (4), (5), Sk 1a vec-to chl hwéng thay ddl etia him J (w) & bude thir ki1t
l& tap tdt cd cée chl 86 k md tal di¥m u® huong Sk--1 VA I’ (u*) trong nhan, hay k=0,r,2r,..
vl © li 86 nguyén ducug cho irubes 13 la tap bd sung clia 1y trong Lp |0.1 2....‘. nghla 1a
Cpulg= [0, AT = - ©®

. Nhitng @igm ma tgl 46 Sks1 = — ') gol 1 didm Lhol phue fing vol khi Br+t =0
Trong (4) va (5) khi K€E€I3 tht $k41 & huong phan gide clia goéc t?o b&l hal vee-te, — X (uk+)
" v St Bidu nay kidm tra.dd dang néu,ts thay Sk, —J' (u*+1) va Sk vao cong thie tinh
. cosin chia hal géc 180 bél Skt1 vol =" () va Sk : ’

2~ KHTT{-88 . | | ' . : 9



Gl trj cla ox trong (3) 1h @6 dal efa bhwde chuydn dong tir ¥, tol u*+! theo hu-éng
Sk. Ty thoo cdch chon gid (rj ciin &k ma ta s2 c6 cée 11lmong én khac nhau, Ta s& xét ba

phuong dn sau:
* Phirong dn 1. Gi& tr] ofa ek 48 dat 161 dung iong khe,

D6 1a triedng hop khi @y théa min didu kign ewe tiu ham J(u) theo hwong Skt

o = u:“ o k4 C’kSk) = inf Ju¥ + @Sy )
¢ B a>0
Fhwong 4n 2, Gid tef efia @) chea dal toi 1ong khe.
o 1 tewrdmg hop khi ¢ thoa hig thiee saut
<SS B> ()

vé1 L 14 hiing 86 Lirpshils tire 14 '
17w =3l <Llu=vl ,uv&L™ (9,

Phuong &a 3. Gia tr] ctta «x 48 vugt qua long khe.
Dinh nghta 2. Budo €vugl clia khe? 13 buge ¢6 gla trf ¢k thda mlin didu ki¢n seu: ’

1:(0!) >0 ' (10)
doc g = oy >
trong a6 ky hidu gle) = .I(u -+ @Sk),

Pblgu kign (10) cho phép chtpn buée @k lén hon hoi;ic biing gid tr] hé nhit trong 14p

hgp digm ding N(ew) el.a grla), N(G';U = la | gl () =0 :
k ¢

No6.con bio dim cho mal{l uk+! -==ku + @Sk nim trén siedn dée 16n efia ¢long khe® (theo
huwong Sk). Nhu viy (v u” sang u il qly dao ddt vugt qua khe, Ditu ki¢n «vurgt qua khie »(10)
. nhim ting cwéng tde dp hol wy ela thudt todn HPG, D& ddm hio hol ty phﬁi Lhye hién ddng

thei diau kign don ﬁleu sau
"I ekSk) < Tk +l1Sk U<B;< o +L €3> 0 )

Truedo khi di vio timg phwong én cy Lhé ta néu ra tn@t 88 bd A8 1Am co & (-ho vige
chitng minh chic d;nh Iy L¢i ty sau ndy. :
Bb dv 1. Gid s vec-to Sk xAy dyng theo qui tie (42, (5). Ngodi ra chudin 111 (uk) I >0
véri mof k tht
18kl = <SSk > 18>0, &k = 0,12, §P3
, <7 @), 8> <o ' C18)
& day dfiu <., . > M ky higu-tch vo huong el hai véerto,
B&t ddng thie (13 trong bd A& 1 ching 10 Sk tudn luon la huéng gldm cda ham Ju)
Nhw vay huong phin glde dwong nhidn l1a huong gldm. :
Td bd d8 1 la c6 thd ru ra hé qui sau; :

Bb d? 2. Vi didu kién cla bb dg 1 thi ,
Im I' W) =0va lim Sp=0 ' : (14)
. k—>o0 Jg=>on E g
Khi vA chl khi:
‘ - m << '), Sk> =0 ‘ (15)
k=too :
Bb d¢ 8. Tir qul the (1), (5), xAy dyng huwéng chuyén dong Sk 1a 06*
«J (u)SkD_ =1 ndu Pr=20 : ,
ISkl “ ~ 1/angu Bx= Il I'(u* 11, 1l Sk—q Il = ' (16)
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By d2 4. N&u ham J(u) ¢ dgo hiri lién tye va bi chin dudl thi tén tgi.it ‘nhiit mots
gid tr] @ >0 sao cho che DAL ddng thtte sau - : ;

L Tk 6510 3 0 (7
. de ‘
T (u* 4 a8 T (ot A 8181, 0T ey < —) o
L€

thye hi¢n duwoe Gdng théd, : ‘

D2 d& dang chitng minh djoh 1y vE t6e @9 héi Ly clu phuong phap HPG chung la sé
chon t4p nhitng thol @idm khoi phye Iy hol khae & trén mdt chat. Cy the 1a T; bao ghm nhitng
chi 86 k=0, r, 2r..,, vd nhang chi s6 k kit '
(I @), k1)

A I3 a™) 11 11 Skt Il .
Chon s cang hé thi khi nding di doe long khe cfia thudt todn cang cao. Néu chon Bs =0
thl qui tde chon tdp Ii & ddy sd tring vol trén. '

B0 d2 5. Gi& st By v Sk dwge xdy dyng theo quy tde (4), (5) va (19), khi d6 ta' c6 bt
diing thteo teo o o
' ISl > el y? . @

, g = const (19)

. 11— cosPi < €3 5 1/2, cosQy =

3 CAC PINH LY HOI TV

Cée @juh 1y hol ty cha thudt todn s8 dwge phal bidu vi' chieng minh cho ehe phuong
in 2 va 8 néu (rong phin thuat todn. . 4

Ta khong quan tdm nhidu Jdm déun phwong dn 1 trong bai bdo nay bdi 18 @8 thye hign
diu ki¢n (7) nél chung phii gldl bai todn 161 wu ham mot bién, vi dy theo phwong phép ¢ lat
cht vang?, 1& mot tht tyc khd mft thi gié vA phtte tap. Phwong dn ndy khong thd hién ro _
tinh wu vigt clia phwong phip HPG. = . . _— o

b6l véi phwong 4n 2 chon ax theo (8) ‘cho ta méL qui dgo don difn nim vé mot phia
clta long khe ttre 1& chua vugt qua que, Phrong &n ndy c6 tée d0 hol ty chwa phil 1A thit
cao'nhuwng ching ta quan {&m tél né dd thudn lgl cho vige chirng minh sy hol ty clia phuwong
an 3. : : ;

Binh U 1. Gid st J(u) 1a bam (ron 1;1 chin dwdl, J'(u) théa didu kign 'Lipshi.ls tie 14

, ' nf Jw =JP> —oe ; (21) .
uE€E" - 0 o
NI =t <Lllu=vlil, L'=consl - (22)

u v € E" vd u® 1A didm tdy ¥ A8 chon thi diy didm [u*] sy dung theo quy the (3. (1),
(5, va (8) s2 hdl ty vd didm ding clia J(u) - ' gt R

¢ D6 voi phuong én 3 chon gld tr} ax. d¥ =wt;rb qua long khe. Ba:y la phuong &n ma
-ching toi t§p trung chi ¥y trong bal bao niy. Qua tinh todn (hir nghi¢m cho thiy rling @6i voi
phuong dn nay thugt todn HPG ho! ty nhanh hon nhidu so vai phwong phédp Gradiens

- Dinh It 2. Gid st J(u) ¢6 dgo ham 1i8n tye, b ehdin duwdi; J'(w théa didu kifn Lipshits;
u® la didm ban @du tuy ¥ Lhi ddy digm 'u"l xdy dyung theo quy ife (3), (1), (5), (10) va (11)
82 hol ty va di8m ding che I(u). 'y .
Ngoal ra néu J(u) lam 131 vA tdp hop M@W®) = [u[.l(u) 1 (u")] gloi nod 1hi [ukl 14
ddy cye lidu hea cla J(u). Trong trwdng hgp d@m cye tdu 1A duy nhét thi mgl day Iukl
dgu héi ty va ditm do, : .

Dink 1y 3. Gif si ham J(w) Id4, c6 dgo him 1ien tyo trong L™, J'(w) théa @idu kign
Lipshils; dity diém {u I xfy dyng theo quy tde (3), (4, (5), (17), 18) va' (19) th vol ‘mol k,

0<J(uk) "_‘Je <"l)=(*£: t 82) -'—I' ‘o (23
_— B1 8983 k

& dby D=supllu= VI 13 dwémg kinh 16n uht ofin thp Mu®
u, v& Mu® . ,
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J*=inf J(u) = Ju™; L la hing s6 Lipshits.

u€E" :
Néu J(u) 1a 131 manh trong E™ thi
0 I -1 <T@ - I*) ¢ , L (k)
uu“—u"ll’*g—%(uufu-x')q“- (25)
=]=- M, <qg<l|, %, ¥ = const > 0.

L+eg

4, THPC NGHIEM TINII TQAN VA K1 LUAN

K6t qué tinh toan tim t61 wu thye hign trén méy vi tinh; chuong trinh duge vist bing
ngdn nglt BASIC, D3 dd so sdnh hi¢u qud ‘clia thujt todn HPG so vél hai phuong phdp phd
bién 1a « Gradlen 1ién hop» va «Ilg nhanh nh&t», cd ba thugt todn trén @8u duge 14p trinh
biing ngén ngt BASIC va dwge'thi cing vél 4 vi dy khée nhau. ' ‘

1 ‘ q Y
Vide 1. htw= 2 (Y;-v._“_'é’_-_——__-w- | e
I=1 ol + W -
Day 1a bai todn nhgn dgng khau quén tinh Bfe nhét 14y trong [9] theo cdo a8 1igu sau

86 T.T. | 1 2 8 4 -| 5 6 7 | 8 9 | 10 | 1
Wi L0 [t [ 12 | 3 [ 1d |15 [ 16| 17 | 18 | 10 | 20
Yi 70| o7 [ o4 | ot | 58 | 55 | 58 | 81 | 40 | a7 | 45

P1dm ban &2u u° biing (u:l ; u;) =(0.7,70);

. J(ue) = 1865.05, :
K6t qud tinh todn dwge bidu di&n trén hinh 1, fy

Vidy2 Jolu) = 100(ug - uf)’ + (1 =),

DAy I ham thlt do Rosenbrock H.H. dua ra, c¢6 long khe sau. Biém!xuﬁt phét chon
theo [15] u® = (~=1.2, 1), J(u®) = 24,2} @idm cye tidu 14 u® = (1, 1), J(u*) = 0, K6t qud tinh
todn duge bidu difn trén hinh 2. ,

vidu 3. Jau) = u’; + 10 u: + 100u: + 200u:

) Dly 14 ham toan phwong 4 bién 88 c6 khe lirqlng @61 stu. Didm xuft phat u® =1,1,1,2),
J(u®) = 911, Pidm oye liéu 1 u® = (0, 0,0, 0), J(u*) = 0, K&t qud tinh toan duge bidu diln trén
hinh 3. ' -

Vi dy 4 T4 (u) = (ug + 10ug)® + 5(ug — us)® + (uz = 2u3)* + 10(ug = ug)®.

Day 1a ham thi& do Powelt M.I.D. &wa ra n¥m 1084, 1&y trong [15]. Bldm xufit phat
u’ =18 —1,0, 1), Ju% =215, Didm oye tdu u®=(0,0,0,0) Ju® =0, Ham ndy 6 ddc
di8m 14 tei @idm oye tidu ma tron dgo ham bie 2 suy blén. K&t qui tinh toan duge bidu didn
trén hinh 4. ‘ : g

Tréu che ad thj 1, 2, 8, 4 ¢6 sit dyng cde ki higu nhu sau; GLII 14 ki higu thugt todn
«Gradlen lién hop», HPG — thuft loan «Hudng phan gide?, HNN = thujl todn clilg nhanh
nhét® R — s6 lin tinh gid trj cGa ham oye ti8u hoa, & = I(u) — J* 14 @) sal lgch cfia gld tr}
hign tol eda ham 88 so voi gid tr cye tidu.

Nhgn xét kot qua tinh r0&n o : .

Két qud tinh todn vi dy 1 va 2 eho ta thiy thuit todn HPG hoi ty nhanh hon phuong.
phép « Gradien lién hgp» va nhanh gdp hing chyc 1an so vé&i phuong phdp « Ha nhanh nhii>»,
Cén @6l vt che vi dy 3 va 4 thi t6e @9 hél ty cla phwong phap HPG va phuong phédp ¢Gradien

lién hop® twong dwong nhav, nhung glp hang chye 1an tée 49 hol ty ‘elia phuong phdp
€ Heo nhanh nhét >, =

\
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KET LUAN

n) Phuong phap HPG ¢ t6e d% hoi 1y cdp 8 nhan;

b) Thuit todn I[PG @& cho ra6t hiu qud ting t6c @9 bol ty rit ddng k& so vl phueang
phép Gradien. Trong nhidu truéng hop, thujt todn HPG oo t6c @6 hot ty thye t& xfp xi holje
o6 khi hon t8c €0 hof ty thye t8 clia thudt toén ¢ Gradien Ilén hop»; '

o) & glal Gogn ddu dO1 vél cdo ham khe phie tap, thuat todn HPG néi chung hoi ty
nhanh hon thuit todn € Gradlen lién hop 2. ’

Ro M8 20008 4Y

Re 200 40 &0 80

.41% Nl R _____1_,1’ : ’ ) ' A’*
i \'\. g'T s 108 oS
R A T
10 A\ | W
\.\\ ,
10 \ A
/ 7]
e ot

Hinh 2
Re 04080 00
M - Y

Hlnk 8 : : Hinh 4
Trén cde hish 1, 2, 3, ¢ duwéng cong 86 1 bidu didn k6t qud tim 161 wa (téro 14 dudng
cong phy thude gitte Ay =I()—J%va 86 R lan tinh gia tr} ham J(u)) theo phuong phép
« Gradien lién hgp?; duong s6 2 nhu trén, theo phuong phép ¢ I[luéng phan glae?;'duong
a6 8 oling viy, theo phuong phép ¢ !lg nhanh nht >, : L
. y Nhan ngdy 18=b1067

A}

13



TAI LIEU TBAM KHAO

1 Konroposnu JLB, Axuron I qayx»muixo:aamaﬁ anaaus. Hspar, « Haykas,
M., 1977, 741 c. 0 . :

2. Moaste BT, Mertoxer MuanMitsamm (ynruull MHOTHX NepeMeHHHX, « DKOHOMHKA
n Marem, Metons s, HI°6, M., 1967 (o63op). - : '

~

8. [Toasxe B.T., Meroju COMPsLIKEHHBIX TPAAHENTOB B 3ajauaX Ha BKCTPEMYM,

« Kypran rrunes. Maremariii H mateM, Puamkn» M°4, M., 1969,

4. Ioase B.T., Muuumusagus Her/IagHeX (QyHKOHOHAMIOD, « H{ypHan® BEIYHCIL.
MaTeMaTHKH 1 MareM. Pusuxm», 1°3, M. 1969 '

5. lllop H.9,, Merogur Mummmusatiu HepncepeHUNPyeMBIX GYHKUHE 1 ux npro-
menug, Mapar, «Haykopa nymka s, K., 1979, 198c. : '

6. Hypmmnckn#t E.A., Uneaennse METOJEl DEIIeHHS] JeTePMHHHPOBAHHEIX H CTO-
YACTHUECKHX MHHHMAKCHLIX 3anay, Magar. « Haykosa aymxas, K. 1979,

M 19’77é Moucees H.H., Daementn TEOPHH ONTHMAAEHHX cHcTeM. Magau, «Hayka o,

“ 8 Bacuaves .IT, Uncrennse METOJbl DELIeHHs SKCTPeManbHEX 3anad. Magar,
- «Hayxa», M. 1974 1 M., 1980, )

9. Paxnrexut 10.B., ¥Yermirnos C.M, L{epHopyutﬁrﬁ \H.I‘.. Unc/rennsle MeToAH
PEIERN JKecTkHX cnereM, Mspar, « Haykas, M., 1970, \ :

10, Huang. H., Unified approach to quadralically convergent algorithms for function
minimization. J. Optimization. theory and Application, 5, N°6, 1970,

. 11. Epmonses 10.M., Meropu pemennd HeJAHHEHHBIX oKCTPeMAJbHBIX 3ajayv.
« KuGepuernua », V*4, K. 1066, =

13. Tlonsik B.T.. I'panenruue METOALl MIMMASALIK * PYHKUNOHANOB, « H{ypHaa
Brune/, MaTemartuki w MuareMariveckoft huspxiy, M°3, 4, M. 1963,

13, Kouroposnu JIB, [lpu6ammennoe pelwenne (pyHKRUHOHAALULIX YypaBHeHHft
« YCMeXH MaTeM. Hayku», BrlTyck 8, 19586. , '

14, Fletcher R,, REEvs C.M. Function Minimlzation by Canjugdte gradients. Gonilputer
I., 19684, V.7, N°2. .

16, XumeanGuay. Il., [puicaansoft neamuetinoe nporpamMmupoBanne. Magar, « Mup s,
‘M., 1975, llepesoy ¢ anranfickoro, ! ‘ :

. 10, Fletcher R., Powell M.LD. A rapidly convergent descent method for minimization.
Computer J,, 1083, V,6, N°2, i

17. Davidon W,C., Variable ‘metric methods for minimization, AEC Research and de-
velopment, Rept. ANL 5900 (Rev.), 1059,

18 T'ynan AM.. Croxacriueckire MeTOJ pelieyns NerJaakHX SKCTPeManblbX
sugau, Mepar. « Hayxopa gymra» K., 1970, .

"ABSTRACT ,
MEYHOD OF « BISECTOH DIRECTION » FOR SOLYVING
‘THE UNCONSTRAINED OPTIMISATINO PROBLEM

“Tn this .paper the general unconstrained optiml'sntinn problem .ts considered. Here gre
new method, called the method of « hisector direction », is proposed, for solving this problem,
Our algorithin Is' based on the convergence-theorems and it has a high rate of convergence,
Some examples are given also, ' .
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