102 Nguyén Dirc Hién / Tap chi Khoa hoc va Céng nghé Pai hoc Duy Téan 02(69) (2025) 102-111

TAP CHf KHOA HOC VA CONG NGHE PAI HOC DUY TAN @ DPAI HQC DUY TAN

DTU Journal of Science and Technology 02(69) (2025) 102-111 e —

Phuong phap chiéu két hop giai bai toan can bang
A hybrid projection method for solving equilibrium problems

Nguyén Prc Hién?"
Nguyen Duc Hien*"

“‘Ban Hop tdc Doanh nghiép va Khoi nghiép, Pai hoc Duy Tén, Da Néng, Viét Nam
‘Department of Cooperation and Start Up, Duy Tan University, Da Nang, 550000, Viet Nam

(Ngay nhén bai: 25/02/2025, ngay phan bién xong: 14/03/2025, ngay chap nhdn dang: 01/4/2025)

Toém tit

Trong bai bao nay, chung t6i gidi thiéu mot phuong phéap ldp méi dé tim mot phan tir chung cua tap hop cac
diém bat dong cua ho p 4nh xa gia co chit va tip hop cac nghiém cua bai todn can bang voi song ham gia don diéu.
Su khac biét co ban & ddy 1a tai mdi bude lap, chung toi chi giai mot bai toan 16i manh va thuc hién mot phép chiéu lén
tap C, trong d6 C' 1a mot tap con 161 dong khac rdng trong khong gian R”.
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Abstract

In this paper, we introduce a new iteration method for finding a common element of the set of common fixed
points of p strict pseudocontractions and the set of solutions of equilibrium problems for pseudomonotone
bifunctions. The undamental difference here is that at each iteration n, we only solve a strongly convex problem and
perform a projection on C, with C' is a nonempty closed convex subset of R¥.
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1. Kién thirc chuén bi

Pinh nghia 1.1 Cho C la tdp con l6i déng, khdc rong trong khéng gian Euclide thire RF va song ham f = Cx C —
R sao cho f(x,x) = 0véi moi x € C. Bai todn can bang, viét tit la EP(C, f), dwoc phat biéu nhu sau:

Tim z* € C saocho f(z*,2) >0, Vz € C.
Song ham f théa man tinh chat f(x,x) = 0 véi mei x € C dwoc goi la ham can bang trén C.
Tap nghiém cta bai toan EP(C, f) dugc ky hiéu 1a Sol(C, f). Bé thiy dugc tinh don diéu suy rong cia bai bai
toan can bang, chiing toi xin nhic lai mot s6 dinh nghia cua song ham f trong bai toan can bang sau day. Cho song
ham f : C' x C' — R; khi d6, song ham f duoc goi la

e don diéu manh (strongly monotone) trén C voi hé sb v > 0, néu
f(a,y) + fly.x) < =z =yl Yo,y € C;
« don diéu chat (strictly monotone) trén C, néu
flz,y)+ f(y,x) <0, Va,y € Cvaz #y;
« don diéu (monotone) trén C, néu
flz,y) + fly,2) <0, Vo,y € C;
« gida don diéu (pseudomonotone) trén C, néu

flz,y) 2 0= f(y,2) <0, Vo,y € C;
e lién tuc kiéu Lipschitz (Lipschitz-type continuous) trén C v6i cac hang sb ¢; > 0 va ¢o > 0, néu
fla,y) + fy,2) = f(z,2) — etz = yl* = e2lly — 2|, Va,y,2 € C.
« gid don diéu theo x* (pseudomonotone with respect to =*) trén C néu

Vy e C, f(z*,y) > 0= f(y,z") <O0;

« gid don diéu theo tdp S (pseudomonotone with respect to S) trén C néu f 1a gia don di¢u theo z* trén C' véi
moi x* € S.

Céac dinh nghia nay dugc trich dan tr cac tai lidu [2, 3, 4].

Pinh nghia 1.2 Cho C la tdp 16i dong khdc réng trong khéng gian Euclide RF. Anh xa S : C — C dwoc goi la
gid co chat néu ton tai hang s6 0 < L < 1 sao cho

1S(z) = SW)I* < lle =yl + LI(I = $)(x) — (I = S)(W)|*, Va,yeC,
trong dé I anh xa dong nhat trén C. Tdp diém bt dong cua S duwoc ky hiéu Fix(S).

bé ching minh sy hoi tu cia thudt toan trong Muyc 2, t61 st dung mot s6 tinh chat quan trong cua anh xa gia co
chat va tinh chat cua phép chic¢u Euclide.

M¢énh dé 1.3 Cho C la tdp 16i déng khéc rong trong khéng gian Euclide R*, S : C' — C'la énh xa gid co chat
v6i hang s6 Lvavéimoii =1,...,p, S; : C — C la mét dnh xa gid co chdt véi hang sé L;, 0 < L; < 1. Khi do,
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(a) S théa mén diéu kién Lipschitz

1+L
IS(@) ~ Sl < 7Tl —yl, Ve e O
(b) I — S nita dong tai 0. Nghia la, néu {z"} la day trong C théa man ™ — % va (I — S)(z") — 0, thi

(I —8)(z)=0;
(c) Téap diém bat dong Fix(S) la tdp 16i, dong;

(d) Néu \; > 0va Ele No=1 th le AiSi anh xa gia co chat voi hcing s6 L. Véi L = max{L;: 1 <i<
L},

(e) Néu \; dwoc xdc dinh trong (d)yva{S;: i=1,...,p} co chung diém bat dong, thi
p
Fix ( Z )\zSz) = ﬂleFiX(Si).
i=1

Pinh nghia 1.4 Cho C C RF la mét tép con khéc rong. Véi x € R¥, dat

do(x) := inf || — y||.

o(a) = inf [lo ~

Ta goi dc(x) la khoang cach tir = dén C. Néu ton tai v € C sao cho do(x) = ||z — x*|| thi ta néi z* la hinh chiéu
vuong goc cua x trén C, ky hiéu =* := Pro(x).
Pinh 1y 1.5 Cho C C R* la tdp 16i, déng, khdc réng. Khi dé

(a) Véimoi x € R*, hinh chiéu x* ciia x trén C luén ton tai, duy nhdt va ©* = Prg(z) < (x — 2%,y — 2*) <
0, vy € C.

(b) Véimoi ', 2 € C, ta cé tinh chat khong gian ciia phép chiéu |Pro(z') — Pre(2?)| < ||zt — 22|
(c) Voimoix,y € RE, tacé ||Pre(x) — Pre)l® < llo —ylI* — [Pre(e) -z +y — Pre(y)|*.
(d) Véimoix € Cvay € RF tacé (x—y,v— Pro(y)) > ||z — Pro(y)|?.
Bo dé 1.6 (/5]) Cho C la tdp tap 16i dong khéc rong trong R*. Gid sir rang, véi moi u € C, day {z"} théa man

lz"* — | < [l — ull, Vn > 0.

Khi @6, day { Prc(x™)} héitu dén @ € C.

2. Thuét toan va su hoi tu ciia thuit toan
2.1. Phit biéu bai todn
Cho C 1 tap 16i dong trong R”, songham f : C x C = R, S; : C — C giacochattrén C v6i 0 < L; <
1, = 1,...,p. Bai toan tim diém chung giita bai toan can bang va tap diém bat dong ctia ho hitu han cic anh xa
gia co chat dugc phat biéu nhu sau:
Tim z* € NY_ Fix(S;) N Sol(C, f).
2.2. Thudt toan SAP

Buée 0. Choe > 0. Chonz® € C,r = 0,7 € (0,1),0 < 0 < g va cac day s6 duong {\,;} va {a,,} thoa man
cac diéu kién sau:
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{an} Cla,b] C (L,1) trong d6 L := max{L; : 1 <i <p},
P
Y Ani=1,Vn =1, lim A\p; =X € (0,1), Vi=1,...,p.

=1

Buée 1. Giai bai toan 16i manh " = argmin {f(m”, y)+ Sy —a|? |y e C} vadat r(z") = 2" — y". Néu
lr(«™)|| # 0 thi sang Bude 2. Nguoc lai, dat w™ = z™ va sang Budc 3.

Buée 2. Tim s6 nguyén dwong nhé nhit m,, sao cho
Fa" =ymmr@),y") < —ollr(@™)|* @1

Tinh w" = Prong, (27), trong 6 2" = 2™ — 4Mnp(2™), v € Do f (2, 2F) va H,, = {x € R¥| (", 2 — 2™
< 0}, va sang Budc 3.

p .
Bude 3. Tinh 2" = a,w™ + (1 — ap) Y. M\piSi(w™). Gann := n + 1 va tré vé Bude 1.
=1

2.3. Sw hoi tu cua thudt todn

Pinh 1y 2.1 Cho C la tdp tdp 16i dong khdc réng trong R¥, cac dnh xa S; : C — C la Li-Lipschitz gia don diéu,
véimoii=1,...pva f:C x C — R théa man cdc diéu kién sau:

(i) f(x,z)=0vdimoix e C, [ giadon diéu trén C,
(ii) f lién tuc trén C,
(iii) Véi méi x € C, f(x,-) l6i va kha vi trén C,
(iv) Néu day {t"} bi chan, thi day {v™} ciing bi chdn, trong dé

v" € O f(t",1"),

(v) N_ Fix(S;) N Sol(C, f) # 0.
Khi dé, cac day lap {z"}, {y™} va {w™} tao ra trong Thudt toan SAP hji tu dén x*, trong do

T n
at = lim Prop_ pis,c)nsolc, ) (")

Chitng minh

Néu ton tai g sao cho ™ = y" v6i moi n > no, thi cac day {="}, {y"} va {w"} sinh ra trong Thudt todn
SAP héi tudén z € NY_,.S; N Sol(C, f).

Néu [|r(z™)|| # 0, thi ton tai sb nguyén khong 4m nho nhat m,, sao cho

fla® =4mmr(@),y") < —ollr(z")|*.
Khi [|r(z™) # 0 va~y € (0,1), ta gia st nguoc lai rang véi moi s6 nguyén khong am m, ta ¢6
Fa™ =mr(a),y") + ollr(z™)|* > 0.

L?iy gi6i han hai vé cho bit déng thirc trén khi m — oo va do tinh lién tuc cta f, ta duoc

f(=",y") +ollr(z™)]]? > 0. 2.2)
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Mit khéc, vi 4" 1a nghiém duy nhét ctia bai toan 16i manh min {f(:c”, y) + gHy -z |y € C’} , nén ta co
Famy) + Sy — 2> > f(a™,y") + S|ly™ — 2"||%, Yy € C. Thay y = 2™ vao bt ding thirc ndy ta ¢6

£y + SR <o, (.3

W

Két hop (2.2) va (2.3), ta c6 al|r(z™)|? 2_—%.|r(x”)]|2, suy ra ||7(z")|| = 0 hodc o > . Diéu nay trai véi gia
thiét [|r(z")]| £0vao <. -

Ta ching minh rang néu ||r(2")|| # 0 thi 2 ¢ H,.
1 mn

Tu 2" = 2™ — 4™nr(2™), suy ra y” — 2" = ;,ln (2" — 2™). Ta dung ( 2.1) va gia thiét f(z,2) = 0 voi moi
x € C, ta duoc

_ L=

0> —olr=)|? = f(="y") = F("y") = f(2",2") = (", y" = 2") i

(2" — 2" ")
Do d6 (z™ — 2", v") > 0. Suy ra 2" ¢ H,,.

Tiép theo ta ching minh néu ||r(z")|| # 0 thi w™ = Prenm, (§7), trong d6 4™ = Pry, (x™).
Pit K = {z € RF | (w, — 2°) < 0} va ||w| # 0, ta biét ring

<’U),y - $0>
PT’K(?!) =Y - W’U%

Do d6 " = Pry, (z") = 2™ — %v” =" — %v” Mit khac, véi mdi y € C' N H,, ton tai
A€ (0,1) sao cho & = Az + (1 — \)y € CN H,,, trong d6 OH,, = {x € RX| (v", z — 2") = 0}. T két qua &
trén, ta suy ra 2" € C nhung 2" ¢ H,,. Do d9,
ly =517 = (L= 2)?[ly = g"II” = |12 = xa™ = (L= NF"|* = [|(& = §") = A" — g")|I?
=& = "1 + N2[la" = g"|I” = 2M\(& — ", 2" = §") = & = g"|IP + Nl2" = 7" > |12 - 7°)1%,

Vig" = Pry, (a")nén || —a"|* = (|2 — " + " —a"[|* = [|2 — "> — 202 — ¢, 2" —g") + |7 — 2"|* =
[&=5"*+g" —="||*. Tww" = Precam, (") vadinhly Pythagore, suy ra [|2—5" |* = [|&—a" ||~ || " —2"|]* >
lw® — 2|2 — ||g" — 2™|]? = |Jw™ — y"||?. T d6, ta co |w"™ — 7| < |ly — 7|, Yy € C N Hy,, thc la
w" = Prenm, (gj”)

Chtng minh néu |[r(z™)| # 0 thi Sol(C, f) € C' N Hy,. Gia st 2* € Sol(C, f). Theo dinh nghia cua z*,
f(x*,x) > 0véimoixz € C vado f gia don diéu trén C, ta nhan dugc

f(z"2") <0. (2.4)
T v™ € Oaf (2", 2") suy ra
fE ) =f(" 2%) = f(2", 2")
>, " —2"). (2.5)

Két hop (2.4) va (2.5), ta duoc (v", z* — 2") < 0. Theo dinh nghia cta H,, ta c6 z* € H,,. Do d6, Sol(f,C') C C
N H,.

Tiép theo ta di ching minh néu ||r(2™)|| # 0 va ddy {v™} bi chan trén boi M > 0 thi day {||z" — 2*||} khong
tang va hoi tu. Hon nita, ta c6

lz" = 2" |* <[la™ — 22 = (1 — a)[Jw" — 7"

Mn

2
- (=) (50 ) el
= (1= an)(an = L)[|Sn(w") —w"|?, (2.6)
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trong d6 g = Prp, (z"), Sn := S_0_, M\uiS; va o* € NE_,Fix(S;) N Sol(C, f). Tt gia thiét ta co
[l (z™)]| # 0.
Theo két qua chimg minh trén, ta suy raw” = Prong, (77), tac la: (" —w™, z—w™) < 0, Vz € CNH,, trong d6

y" = Prg, (z"). Thay z = z* € Sol(C, f) € CnH, theo chung minh trén, khi d6 ta duoc (y" —w", z* —w") <
0& (Y —w™ a* —g" + 7" —w") <0,Dodo, |[w" — 7> < (w" — ™, z* — ). Do vy

lw* —a*|* = " = g" + g =2
< @ =gt =) I - 2P 2" - gt gt )
< gt =P = e - g 2.7)
Vizt=am —ymr(a) va gt = Pra, (a") = 2" — L0 nen
5" — 2|
My, /4T n 2
— ||$n_$*‘|2_<’7 (U ;Lr(l' )>)
[[o™]

_ 2yt r(@")
[[o™]]2

(o™ — ) — ™ (o (™))
e (TR Y
" =7l < o] )
2y o ()
TRE

(", 2" — ). (2.8)

Do v™ € 02 f (2", 2") nén
f(znay) - f<2n7zn) 2 <,Un7y - Zn>7 vy eC. (29)

Thay y boi y” va két hop cac gia thiét f(2",2") = 0 va 2" = 2" — 4y™nr(2"), ta nhan dugc
f&y") 2 0yt = 2") = = (1 =) (", r(2")).
Két hop bét dang thiic nay véi (2.1) va gia thiét v € (0, 1), ta duoc
o
(0", r(z")) > —ﬂ_r{yag?,)lr?. (2.10)
Thay y = 2™ vao trong (2.9) va str dung f(z", 2") = 0, ta nhan dugc
"M 2") > (" a* = 2"). (2.11)
Do f gia don diéu trén C va f(z*,2) > 0, Vo € C, nén
" a") <0,

Két hop két qua nay vai (2.11), ta dugce
0> (v, " —2"). (2.12)
Sir dung (2.8), (2.10) va (2.12), ta c6
2
7 -2 < Jen - - ()
B [

g

2
o =21 = (ot ey ) I @.13)

IN
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Tu (2.7) va (2.13), suy ra
lw® = 2| < 2" = 2*)? — lw" — 57
2
(o) e C14)

St dung Sy, = >0 A\niSi, (2.14), 2" = cpw™ 4 (1 — i) D0 A ilSi(w™) va dang thirc

IAa+ (1 =Nyl = Allzl* + (1= NIyl

M1 =Nz = yll?, (2.15)
VA € [0, 1], z, y € R ta nhan dugc
1~ a2
™+ (1 ) Su(w”) - 2%
M, 2
<l = I = (= e = 71 = (1= an) () e
— (1 = ap)(an D) Sn(w") — wnHZ- (2.16)

Khi ||7(z™)|| = 0, theo Thuat toan SAP va (2.15), ta c6 w" = 2" va

2" = 2*|* =[lana™ + (1 = an)Sa(2") — 2*||?
<ap|z" - H2 + (1= an)(la" = 2*|* + LII(I = Sn)(2")
— (I =8)@)?) = an(1 = an)[[(I = Sn)(2")~
—(I = Sp)(x )H2 lz" = 2" = (1 = am)(an — L)[|Sn(a™) — 2|
<[l=" =27

Két hop két qua trén véi (2.16), ta dugc ||z — 2*|| < ||2" — ||, Vn > 0.
Do d6, day {||z"™ — z*||} khong tang va hoitu. Do (2.16) va day {v"} bi chan trénboi M > 0, nghia la,||v"|| <
M, ¥n >0, nén ta dat dugc (2.6).
Ta chiing minh ton tai ¢ = lim [z" — 2*| = lim |[w™ — 2*|, trong 46 =* € N}_,Fix(S;) N Sol(C, f). Do
n— o0 n—oo
do, cac day {z"}, {y"}, {z"}, {v"} va {w"} ciing bi chin. Theo chirmg minh trén, ton tai

c= lim |z" —z*|. (2.17)
n—oo
T w” = 2" néu ||r(2")|| = 0; w™ = Prong, (™) néu ||r(z™)|| # 0 va ching minh trén, ta suy ra

[w™ — 27| < [|l2" — 27|, ¥n = 0.

Do vy,
lim [[w" —z*|| < lim [[z2" — 2| = ¢ (2.18)
n—oo

n—oo
St dung 2" = a,w™ 4 (1 — @) S, (W), ta cd
2™t — 2|1 =[lanw™ 4 (1 — ) Sn(w™) — 2|

=[lw" — 2" = (1 = an)(an — L)[[Sn(w") — w"||? (2.19)

<lw™ —27]).
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Do do,
c¢< lim |lw™ —2*|. (2.20)
n—0o0

Tir (2.20) va (2.18), suy rac = lim  [Jw™ — 2*||. Vi 4™ la nghiém duy nhét ctia bai toan 16i manh
n—oo

min{ ") + Gl — "y e 0}

nén, véimdiy € C, tacod f(z",y) + §||y — 2|2 > fla™,y") + g\ly" —2"||%. Thay y = 2" € C va st dung gia
thiét f(z",2™) = 0, ta nhan dugc

0> fa™y™) + Ly — a2 @21)

|

Do f(z™,-) 16i kha du6i vi phan trén C, nén f(2",y) — f(z™,2") > (u",y — ™), Yy € C, trong d6 u™ €
Do f (™, ™). Ta thay y = y™ vao trong bat dang thuc trén, ta duogc

Két hop bat dang thirc nay véi (2.21), ta nhan dugc (u™, y™ — z™) + ﬁz |z™ —y"||? < 0.

Do vy,

=yt lu” < lHu"H (2.22)
B~ B

Tir gia thiét (iv) trong Pinh 1y 2.1 va (2.17), ta suy ra day {u"} bi chan. Tir (2.22) suy ra diy {y"} bi chin va do

do 2" = z™ — 4™ (2™ — y™) cing bi chan. Suy ra dugc cac day {v"} va {w"} cling bi chan.

Tlep dén ta chimg minh ton tai diy con ctia diy {z"} hoi tu dén 7 € N?_ Fix(S;) N Sol(C, f) va day {x”}
hoi tu dén Z. That vay, Gia str {z™} 1a ddy con ctia {z"} thoa man ||r(z™ ) || 7& 0. Theo két qua & trén va gia thiét
(4v) trong Dinh 1y 2.1, day lap {v™} bi chian boi M > 0. Ta ching minh riang

||xnk+1 — m*HQ < ||$nk - w*HQ - (1 - b)Hwnk—i_p - gnk-i-pHQ

= b(a = L)||Spyap(w™FP) — w2

2
"ym"k+p0'
(-0 (s ) I e.23)
trong do
p =g —ng — Ly = Pry,  (z"7P),

z* e NP_ Fix(S;) N Sol(C, f)
va S, ZZ L An,iSi- That vay, néu ngt+1 = ng + 1 thi theo két qua trén ta co dleu phéi chiing minh. Mét khac,
ta gia sir ring ton tai s nguyén duong p sao cho ny, + p + 1 = ngy1. Ta chi y rang ||r(z™+)|| = 0 v6i moi
i=0,1,...,p— 1. Tadung r(z™*P) £ 0, ( 2.16), ta s& dugc
o — | =[P - e
<la"™ = 2*[* = (1 = b)w"HP — g2
= b(a = L)[|Snp(w™P) — w"FP|?

'ym”k +p o

2
~ (-0 (s ) I

Vi {||2™ — 2*||} hoi tu nén ta thay rang

lim ™75 (™) = 0.
k—o0
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Cac truong hop con lai ta xét sau day:

Truong hop 1. limsup y™""x+? > 0. Trong truong hop nay, ta cd hm 1nf||7“( AP || = 0.
k—o0

Vi {z™P} bi chin, nén ton tai diém tu Z of {z™*P}. Néi cach khac, day con {2} hoi tu dén z, khi j — oo
sao cho r(Z) = 0. Khi do, ta c6 & € Sol(C, f).

Truong hop 2. klggo Mkt = 0. Vi {[l2™ P — 2*||} hoi tu, nén ton tai diy con {z"*i } of {x™+P} hoi tu
dén z, khi j — 0o. Do Moy 4p 12 s6 nguyén khong 4m nho nhét, nén My, +p — 1 khong thoéa man diéu kién (2.1).
Do do, ta co

F@™s =y (@), ™) > —o||r(a")|%.

Lay gi6i han hai vé cho bat déng thirc trén, khi j — oo va sir dung tinh lién tuc cta f, ta duge y™ — 7 va
F(@,9) = —ollr@)*, (2.24)

trong do r(2) = 2 — §. Tir (2.3) suy ra f(a™5 " —y™"r(a™5), ") 4 Sl Ir(@™s|[* < 0. Vi £ lién we va
ldy qua gidi han cho bat déng thirc trén, khi j — oo, ta dugc f(Z,7) + 2 Slr(@)|2 < 0. Két hop bat dang thirc nay
v6i (2.24), ta nhan dugce o||r(z )H2> —f@ 5) =2, |r(@)||>. Do vay, tasuy rar(z) = 0,vaz = j € Sol(C, f).
Do d6, v6i mdi diém tu ciia {x”k P} la nghiém cua ba1 toan EP(C f)-

Bay gio, ta ching minh mdi diém tu cta day {z™+*7} 14 diém bat dong cua ho p anh xa gia co chat {S;}7_,. Gia
str ton tai day con {2 } ctia ddy {z™*P} hoi tu dén Z, khi j — co. Theo chitng minh trén, ta c6 Z € Sol(C, f).

Do d6, {y"*i} va {w""i } cling hoi ty dén Z, khi j — co. Véimdii = 1,...,p, ta gia sir rang Any,;.i hoi ty dén \;
P _ P <

khi j — oo sao cho ) \; = 1. Khi do, ta co Sny, () = S(x) = > NiSi(z) (khij — o0), Yo € C. Vi moi
=1 i=1

z* € NE_;Fix(S;) N Sol(C, f), tir (2.19) suy ra
(1 —an)(an — L)[|Sp(w") = w™[? < lw" — 2™ — [l2" " — 2%

Két hop bat déng thtrc nay voi két qua trén, ta nhan dugc

1
7 (Hw” | = et — x*H2> 5 0khi n — co.

1S (w™) = w"|? < DRI

Khi d6, ta dung (a) cia Ménh dé 1.3, ta duoc két qua

™ — G, (25 < fla™s — ™|+
0™ = S, (")) + 1|, (™) = S (&™)
2

= _E\Ix"kf — ™| 4 [|w™ — Snkj (w"™ )| — 0khi j — oo.

Do d6, & € Fix(S). Khi do, theo (e) cia Ménh d& 1.3 ta suy ra 7 € N?_,Fix(S;). Do vay, € NI_Fix(S;) N

Sol(C, f), chon z* = Z va str dung két qua ¢ trén, ta co

N _

c= lim ||z" — z|| = lim |jz™% —Z| = 0.
n—oo j—00

Ta két luan rang day {2"} hoi tu d&én z € NL_Fix(S;) N Sol(C, f). Do vay, cac day {y"} va {w"} cling hoi tu
dén z.
Ta chiing minh rang cac diy {z"}, {y"} va {w"} hoi tu dén z, trong 46 Z = lim Pr» Fix(S;)nsol(C, ) (2")-
n—o0 i= H )

Tadatt” := Prep_ pix(s;)nsol(c,f)(@") va ™ — Z khin — oco.
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Str dung dinh nghia ciia phép chiéu Pre(-), ta co
(" — 2" " —x) <0, Vo € Nt_,Fix(S;) N Sol(C, f). (2.25)

Tasuyra |27+ — 2*| < ||2" — 2*|, ¥n >0, z* € NL_,Fix(S;) N Sol(C, f). Theo B dé 1.6, ta ¢6

t" = Prep_pix(s)nsol(c,f) (")
— w1 € ME_,Fix(S;) N Sol(C, f) khi n — oo. (2.26)
Tu (2.25) va(2.26), ta suyra (x1 — Z, 1 — ) < 0,Vz € ﬂilFix(Si) NSol(C, f). Do @, z = x1 va
T = li_>m Prop_ pix(s,)nsol(c,p) (@"). T do, suy ra cac day {«"},{y"} va {w"} hoi ty dén z, trong d6 = =
n—00 i= 4 )

lim_ Prog s ")
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