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VE CHON THAM SO HIEU CHINH CHO
PHUONG TRINH HAMMERSTEIN

NGUYEN BUONG

1. Kha ning chon tham s3 hi¢u chinb tir nguyén 1y do léch déi voi bai todn thiét lap
khong dung din trong trwong hop tuyén tinh dwgce nghién ciru khé nhiéu [1, 2]. B&ivéi treong
hop phi tuyén voi toan tir don diéu, nguyén ly dé6 duoce chirng minh 1a thuét toan hiéu chinh,
[3] — [8]. Nhung trong trudng hop chung (phi tuyén, ngay cé c6 tinh lién tue) nguyén ly dé
khong 4p dung dwge {7]. Vi vay d6i vai tieng 16p bAi toin, cin nghién ctu cidch chon tham
s6 hi¢u chinh cho thich hop. Trong bai nay, & phin 2. ching t6i xét phwong phap toan ti
hiéu chinh cho 16p bai toan & dé bai; phan 3, ching téi dwa vao xét mot ham coé tinh chit
nhe do léch cho phuwong trinh véi toan ti don digu, dya vao d6 ta ¢6 khd nidng chon thamn
s6 hiéu chinh.

2. Cho X la khong gian Baniic ¢6 tinh chit E (phin xa va tir 2n —> , laza ]| >zl =
xn—>x, n = + o), X® d6i nghu 16po chia X, sao cho X va X® 1a 1oi chit.

Xét phuong trinh toan tr loai Hammerstein sau:
x + F2 Fy (@) = fo (133

voi: Fi: X — X®, F2: X® — X 1a cac toan t& don diéu, n6i chung 13 phi tuyén va hemi — lién
tuc {8]. Véi c4c dizu kién d6 bai toan tim nghiém clia phwong trinh (1) 1a bai toan thiét lap
khong ding dén theo nghia ¢b din, vi vy cin nghién ctru thuit toan x&p xi nghiém eho
phuong trinh :

x+TF2Fi @ =15 |fy—f ] <8 @)

Goi U: X — X* va V: X* — X 1a céc 4nh xa d5i nglu [8]. Xét phwong trinh:
x +Fy o Fpg@=1g (3X
véic
Fi, (@ =Fi(x) +aUlz —2,) Vz €X
Fyq @ =F, @* + oV @® —- 2% ) Va* € x*
r, € X va x) € X® 1a cic didm c6 dinh ndo do.
DPINH LY 1: Véi cac dieu kién trén, phwong trinh (3) ¢6 duy nhét nghi¢m Ty g VOi

&
mdi a >0 va f_ . Néu a, - 0 d&cho diay xy 4 hoi tu téi mot phin t ndo d6 ciia X dieu

)
kién cin va di 1a phwong trinh (1) ¢6 nghiém.

Chirng minh: Xét khong gian Baniic Z = X X X*voiz =[x, 2*], r € X, 2* € X* va
1720 = dlal] 2+ 1z*) ) .

D& dang thdy duoc phuong trinh (3) c6 nghiém x4 4 khi va chi khi co z5 4 = [Jca &
Fiq (x4 ¢) ] 12 nghi¢m ciia phwong trinh:

Ay @ =fg, fg=1[0,1y] @
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A, @ =A, (o, 2D =[F1, @ —a% r+ Fo, @M =A4® + al (z—2z,)
A =[F1 (@ — a%, c+F2u™)
J@={U@, V@Ml z = [z, :1"(: 1.

Do A la toan t& don di¢u, hemi — lién tyc tr khong gian Banidc phéan xa Z vao Z vin
§:7Z— 7% ]a 4nh xq d5i ngdu cho nén phwong trinh (4) ¢6 duy nhdt nghi¢m z 5. Suy ra-

phuong trinh (3) ¢6 duy nhdt nghi¢m Ty g v6i mdi @ >0 va f, . Néua—>0, 6 =0 (1) va

phwong trinh (1) ¢6 nghiém thi xy 4 hoi tu v6i nghi¢m nao do cta phwong trinh (1) duge-

L v A\
x2 =0%. Truong hop x

chirng minh trong [9], khi x  =o, , x] .

o X2 r(') bt ky ching minh

twong ty. Ta chirng minh: néu x4 ¢ —> x €X thi zla nghié¢m ciia phwong trinh (1). Do z4 &
1a nghiém c@a phuong trinh (4) cho nén A(zy g) + (zm’{> —7,)= tTé . ViX va X* 1a l1oi
chiit va X la phédn xa, tir [8] ¢6 U va V 1a cac 4nh xa don diéu, hemi — lién tuc. Suy ra J c6 cac
tinh chét nhur U va V. Tir d6 ta c6: A, 13 toan t& hemi—lién tyc va don diéu. Khi do Zy 8
thda min diéu kién) _ '
(A(z)+aJ(z-—-zo)—fé,z—zab) =>0N2€2 (5)
Vi Fy gi6i noi dia phuong tai @ . cho nén ton tai lan can O (x) sao cho U Fyx)~gi6i noi.
. &€ 0(x)
Tz‘r Typ X @—>0 suy ra: ton tai @, > sao cho To box) € O(x) WV 0 <<as. . Nhir vay
!Fl (xa,b )} 0<a<ao giéi noi trong khéng gian phin xa X"‘,_c_ho nén cé the trich duge day
con, ta ky hi¢u ludn Ia Fy (xy ¢), hoi tu yéu dén thanh phin y* € X*, suy ra x, 4 hoi tu yéu
aén 2z =[x, y*l.
Cho @ — 0 trong (5) ta duge

(Afz)—fo,z~;)>0, \PX=VA

B4t ding thitc cudi cing twong dwong voi A (z) =1, tire 1a x nghi¢m ec¢fia phuong
irinh (1). Dinh ly duge chung minh.

3. Gid do lech: Pai lwong p (@) =a (| ay g — 20 I+ Fitzy )

1/2
+taUlxy 4~ xo) - 2% H?)/

dwoe goi 1a gid do 1gch cha phuong trinh (2) tai nghi¢m xy 4
D& dang thily duge p(a)=2llz, 4 ~zol] va la d¢ lgch suy rong [3] efia’ phwong
trinh A(z) =?6 trén nghiém cta phuwong trinh (4). Cling chinh vi viy ma ching toi goi 14 gid

40 leéch. va twong ty nhu trong [3] — [5], p (&) ¢6 cac tinh chdt: lien tuc don di¢u khoéng
gidm va lim p(a) =0
a—>0

Tir [5] ta c6:

DINH LY 2: Véi cac digu kién trong muc 1, toan t& Fy, Fa lién tuc tai didm x, va

xg twong wng va hojic , khéng phai 1a nghiém ctia phwong trinh (1) hode xg == Fr (x,) va.

Vo 0<lboC o<1 chH:

1/2

(1 Fy o) = a1+ llag +Fa @ -1 0777 > waP

1 -
0<p<LEK>1+8 T,
Khi d6 {6n tai it nhdt moét gia trj & sa0 cho gia do iéch p (@) =Ko", vii g § — nghiém
¢da phwong trinh (3) véi a = @, va: ‘ B

va

oc



a) Ty 5> T 1|”;— x| + Y| Fy @ —20l? =min (|lz — z, 'I"’ +|IFi @ — 25, €S
~vGi S 12 tip ngh 1em cha phwong trinh (1), néu ¢6 thém 0<p <1, khi 6 — 0

b) x ;6 — z néu p=1, 6 =0, khi phwong trinh (1) chi c6 nghié¢m duy nhit.
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PE3IOME

© BHIBOPE [TAPAMETPA PETYJISIPU3AUMM OJ1d YPABHEHUA TAMMEPILITERHA

B nexoropoM Banaxsom npoctpauctBe X s ypapuenus I aMMmepuTefina
X + FaFp () = £, Fi: X — X*%, Fa: X*— X

¢ XeMHRENpPEepLIBHBIMU MOMOTOHHNMI MM ONEPATOPAMH PaCCMATPHBAIOTIA PEryaapu3oBau-
‘tble YPABHEHUS :

@+ F2,Fr @ =1y, ||fg ~f, |l <8, 8 —0;
Flotr) = Fi(x) + al(x — z,), Yz EX ; Fa, (@®) = Fa(z®*) + aV(x‘—x;), Vz* € x*,

U: X —X¥ V: X*¥ — X — lyaqbHne OTOOPaKEHHS,
JloKashbaioTesl CYWeCTBABANKE PEWEHHS x , o PErYASPH3OBAMHOTO YDABHEHHA HIDH
’

6=0(a), & — 0 A1% TOTO 4TOOH Ty & CXOJHARCH K ; € X HeoOGXOAHMO M AOCTaTOMHO
’

- yTo0bl CYIECTBOBAAOCH pelleHHe HCXOAHOro ypaBuenps, TakiKe yKe3mBaeTcs BO3MO-
_JKHOCTh BHOOpA NapamMeTpa Pery/aspi3aiud o M3 COOTHOMEHHS :

pla) = & “a:a’ s — o ll® + 11 F (rg §)+ allxy 5 —To) — x(’) 3= koP



