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0.1. Tinh cap thiét ctia dé tai

Cho H la khong gian Hilbert thyc va C' 1a tap con 16i dong khéc rong clia
H.Cho F : H — H la anh xa xac dinh trén H. Mo hinh bai todn bat dang

thiic bién phan co dién c6 dang:
Tim z, € C sao cho: (F(z.),z —x,) >0, VzeC, (0.1)

Bai toan bat dang thitc bién phan (0.1) da dugce dé xuat vao nhitng nam
dau ctia thap nién 60 thé ki XX, gin lién v6i nhitng nghién cttu ciia Lions,
Stampacchia va cong su (Lions va Stampacchia, 1965, 1967; Hartman va
Stampacchia, 1966). Tit d6 dén nay, bat dang thitc bién phan luén 1a mot chi
dé nghién citu mang tinh thoi sy. Bai toan da thu hut duge nhiéu nha khoa
hoc quan tam nghién citu bdi bai toan nay bao ham nhiéu bai toan 1i thuyét
nhu: bai toan cuc tri; bai toan diém bat dong; bai toan can bang: bai toan bii;
phuong trinh véi toan tit don diéu; bai toan bién c¢6 dang ctia phuong trinh
dao ham riéng ... va nhiéu bai toan thuyc tién nhu: bai toan khoi phuc tin
hiéu; bai toan phan phéi bang thong; kiém soat nang lugng trong hé théng
mang CDMA va ki thuat xt I tin hiéu bang tan ...

Dé c¢6 thé tng dung bai toan bat déng thic bién phan vao thuc tién, doi
héi phai c6 nhitng phuong phap gidi s6 hiéu qua cho bai toan nay. Cho dén
nay ngudi ta da thiét lap duge nhiéu ki thuat giai bat déng thic bién phan
dua trén phuong phap chiéu ctia Goldstein (1964), Polyak (1966, 1967, 1969),
phuong phap diém gan ké ctia Martinet (1970), Rokaffellar (1976), nguyén
Iy bai toan phu ctia Cohen (1980), phuong phap hiéu chinh dang Browder-
Tikhonov (Browder, 1966; Tikhonov, 1963), phuong phap diém gan ké hieu
chinh ctia Lehdili va Moudafi (1996), Ryazantseva (2002) va phuong phép
diém gan ké quan tinh do Alvarez va Attouch (2001) dé xuit hodc dya trén
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mot s6 ki thuat tim diém bat dong nhu phuong phap lip Krasnosel’skii-
Mann (Mann, 1953; Krasnosel’skii, 1955), phuong phéap lip Halpern (1967)
va, phuong phap xap xi mém (Moudafi, 2000).

Mzt khéac, nhiéu bai toan thuoc linh viic cong nghé truyén thong hién dai
da dé cap & trén c6 thé quy vé mo hinh bai toan (0.1) véi C' dude cho dudi
dang an la tap diém bat dong chung ctia mot ho cac anh xa khong gian
T; (i € Z), 6 day Z la tap chi s6 nao d6. Nam 2001, Yamada da xay dung
phuong phéap lai ghép duong déc nhat ma phuong phap nay hoi tu manh vé
mot thanh phan ndm trong tap diém bat dong chung ciia ho hitu han cac dnh
xa khong gian dong thoi théa man 1a nghiém ciia bai toan (0.1). T d6 dén
nay, da c6 nhiéu cong trinh nghién cttu nhim md rong hodc cai tién phuong
phap ctia Yamada theo nhiéu huéng khac nhau. Chang han, theo huéng lam
gidm nhe diéu kién dat len day tham s6 lap (Xu va dtg, 2003; Zeng va dtg,
2007; Nguyén Buong va dtg, 2011) ho#ic mé rong cho bai toan trong nhiing
truong hop phic tap hon, ching han nhu khi C' 1a tap diém bat dong chung
ctia mot ho vo han cac anh xa khong gian (Iemoto va dtg 2008; Yao va dtg,
2010; Wang, 2011) ho#c nghién cttu mé rong tt khong gian Hilbert H t6i 16p
khong gian Banach E (Ceng va dtg, 2008; Chidume va dtg, 2011; Nguyén
Buong va dtg, 2013, 2015) . ..

C6 thé khang dinh rang, bai toan bat ding thitc bién phan da va dang dudc
nhiéu nha toan hoc trong va ngoai nuéc quan tam nghién citu theo nhiéu con
duong tiép can khac nhau nham xay dung cac phuong phéap giai hitu hieu dé
c6 thé tng dung trong thuc tién. Vi nhiing 1f do da phan tich & trén, ching
to1 lua chon dé tai nghién citu 1a "Phuong phap lip hién giai bat dang
thitc bién phan véi toan ti loai don diéu".

0.2. Muc tiéu ctia dé tai

1. Xay dung cac phuong phap lip dang hién mdéi xap xi nghiem cho 16p
bai toan nghién citu ¢6 cau tric don gidn va co thé tinh toan song song dudc.
Dua ra diéu kién va chitng minh sy hoi tu clia cac phuong phap.

2. Xay dung céc vi du s6 cu thé minh hoa va tuong quan véi mot sé phuong
phap da co.
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3. Ung dung xap xi nghiem cho bai toan cuc tri 16i.
0.3. Nb6i dung nghién citu cia dé tai

Bao cao tong két dé tai gom phan mé dau, hai chuong, két luan va tai lieu
tham khao.

Chuong 1 gidi thieu so lude vé mot so6 van de lien quan dén cau tric hinh
hoc clia cac khong gian Banach, 16p bai toan nghién cttu, mot sé6 ménh dé va
b6 dé can st dung cho viéc chitng minh cac két qua nghién ciu dat dudc.

Chuong 2 trinh bay céc két qua nghién cttu méi clia chiing toi vé cac van
dé néu trén. Chung to6i gidi thiéu va chitng minh chi tiét sy hoi tu manh ctlia
cic phuong phap lip dang hién méi xap xi nghiém cho 16p bai toan nghién
citu. Bén canh do, trinh bay cac vi du s6 cu thé minh hoa va ting dung cho

bai cuc tri cia ham 16i.



Chuong 1
Phuong phap lai ghép dudng dbc

nhat, chiéu lai ghép va chiéu co hep
1.1. Khoéng gian Banach va giéi han Banach
1.2. Anh xa lién tuc Lipschitz va anh xa j-don diéu
1.3. Mot 16p bai toan bat dang thitc bién phan
1.3.1 Mo hinh bai toan
Cho E 1a khong gian Banach phan xa thuc, 16i chat va c6 chuan kha vi

Gateaux déu. Cho F' : E — F 1a anh xa j-don diéu manh vé6i hé s6 n va y-gia
co chat v6i n+~v > 1. Gid st {T;} 12 ho vo han dém dugc cic anh xa khong

gian tren E v6i C = (| Fix(T}) # 0. Lop bai todn bat ding thite bién phan,
=1
ki hieu 1a VIP*(F, C), dudc phat biéu nhu sau:

Tim z, € C sao cho:  (F(z.),j(z —x.)) >0, Vzedl, (1.2)
trong dé j 1a anh xa do6i ngau chuan tic cta E.
1.3.2 Phuong phap lai ghép duong déc nhat
Nghién cttu mé rong cho truong hop C la tap diém bat dong chung cia

mot ho vo han dém duge cac anh xa khong gian, bang viéc stt dung anh xa

Wi, nam 2008, Iemoto va Takahashi da xay dung day lap hién {x;} c6 dang
LTk+1 = ([ — )\ka)Wk(xk), k= 1, 2, 3, ce (1.9)

§ day xp 1a diém tuy ¥ thuoe H, \; € (0,1] v& p > 0 la cac tham s6 lap.
Dinh 1i 1.3. Cho F : H — H la anh za lién tuc L-Lipschitz va n-don diéu
manh trén H. Cho {T;} la ho v6 han cdc anh za khong gian trén H vdi C' =



ﬂ Fix(T;) # 0. Gid st {ax} la day cdc s6 thuc théa man 0 < a < ap <b <1,

k =1,2,3,... vdia,be (0,1). Khi dé, néu cic dicu kién sau bdo dam

i) p € (0,2n/L?),
i) N\ théa man cdac dieu kien (L1) va (L2)

thy day lap (1.9) hoi tu manh tdi nghiém duy nhat . cia bai todn (0.1). Cac
tac gia da loai bo duge dieu kien (L3) hoac (L3)*. Tuy vay, anh xa W} ¢6 cau
tric phic tap va phuong phap (1.9) khong tinh toan song song duge. Nam
2010, Yao va cac cong su da thiét 1lap mot luge do lap cai bién c6 dang

Thy1 = (1—’yk)(l—/\kF)(a:k)+fyka((]—)\kF)(xk)), k=1,2,3,... (1.10)

trong dé xy 1a diém tuy ¥ thuoc H, v, € [0,1] va A\x > 0 1a cic tham s6 lap.
Dinh 1i 1.4. Cho F : H — H la anh xq lién tuc L-Lipschitz va n-don diéu
manh tren H. Cho {T;} la ho vo han cic anh xa khong gian tréen H véi C :=

ﬂFlX ) # 0. Gid st {ax} la day cac s6 thuc théa man 0 < ap < b < 1,
k =1,2,3,... Khi dé, néu cdic diéu kién sau bdo dim

i) vk € [v,1/2] vdiy >0,

i) A\, théa man cdic dieu kién (L1) va (L2)

thi day lap (1.10) hoi tu manh téi nghiéem duy nhat x, cia bai todan (0.1).
Giong nhu phuong phéap (1.9), ta thay rang phuong phéap (1.10) cling c6 ciu
tric phtc tap va khong tinh toan song song duge. Mot nam sau, Wang ciing
da nhan dugc két qua tuong tu nhu ctia Yao va cong su. Tuy nhién, diéu kién
them vao A\, F(z;) — 0 khi k& — oo ddm béo sy hoi tu lai 1a mot han ché clia
phuong phap. Béi v6i diéu kién nay viéc tinh toan va kiém tra trén may tinh
1a kho thuc hién.

Nghién cttu mé rong tit khong gian Hilbert H t6i 16p cac khong gian Banach
E, nam 2008, Ceng va cong su da cai bién phuong phap lai ghép duong déc
nhat ctia Yamada. Céc tac gia da xay dung day lip an xap xi nghiém cho bai

toan (1.2) c¢6 dang:

T = Ozk([ — )\kﬁkF)T(ZL’k_ﬂ + (1 — Oék)T(CUk), k=1,23,... (1.11)



Th+1 = (I — /\kﬁkF)T(Oékxk + (1 — Oék;)T(yk)), k=1,2,3,... (1.12)

trong d6 Mg, Bx va ay 1a cac day s6 thuyc thuoc [0,1). Tuy nhién, viec xay
dung cac ki thuat 1ip an cho bai toan (1.2), mot kho khan c6 thé gap phai
cua cac phuong phap do6 1a trong thyc hanh tinh toan tai moi bude lap, ta
déu phai thyc hien cac budc giai mot phuong trinh dang an dé tim nghiem
xap xi va sau mot s6 hitu han buée lap ta sé thu ducgc nghiem xap xi gan
v6i nghiem chinh xéc ctia bai toan. Dé khic phuc kho khan nay, nam 2016,
chiing toi thiét lap phuong phap lip dang hién méi kiéu Krasnosel’skii-Mann
duong doc nhat nhu sau:

Tl = ([ — )\kF)(Oékl’k + (1 — Ozk)T(SUk)), kE=1,23,... (1.13)

Su hoi tu manh ctia phuong phap dude phat biéu trong dinh 1i sau day.
Dinh 1i 1.5. Cho E la khong gian Banach tron déu (hodc khong gian Banach
phdn za thuc, 16i chat va cé chuan khd vi Gateauz deu). Cho F : E — E la
anh za j-don diéu manh vdi hé s6 1 va Y-gid co chat véin+~v > 1. Cho T la
anh za khong gian trén E vdi C = Fix(T) # 0. Gid st \; € (0,1) thoa man
cac dieu kien (L1), (L2) va oy, € [a,b] C (0,1). Khi ay, day {xx} zdc dinh bdi
(1.13) hoi tu manh tdi nghiem duy nhat . cia bai toan (1.2) khi k — oo.

Khi C 13 tap diém bat dong chung ciia mot ho vé han dém dudc cac anh
xa khong gian trong khong gian Banach thuc F, thay cho viéc st dung anh
xa phiic tap W, ta c¢6 thé sit dung cac anh xa Vj, hoiic Si, ¢6 cau tric don
gian hon do Nguyén Buong va cic cong sit dé xuat lan lugt vao cac nam 2013
va 2015. N6i bat trong dé 1a hai phuong phap lip hién st dung anh xa Sy, ¢6
thé tinh toan song song dudc.

1.4. Phuong phap chiéu lai ghép va chiéu co hep

Dinh 1i 1.8. Cho C la tap con loi déng khdc rong cia khong gian Hilbert

thiue H vdi diam(C) < oo. Cho T; = {T;,} la day cdc dnh za gan khong
N

gian tu C vao H tuong ing vdi day {a;r} sao cho S = ﬂFiX(’E) # 0. Cho
i=1
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T, : C — H zdc dinh bdi T;(z) = lim T;x(x) vdi moi x € C. Gid st rang

k—o0

k—o00

N N

lim De(Tip, ;) = 0 va [ \Fix(T;) = (\Fix(T;). Vdi diém ban dau tiy ij
i=1 i=1

xy € C, zét day {xy} trong C xdc dinh bdi:

p

v = gy + (1 — o) Tip(ar), i =1,2,..., N,
Ci={z €0 g~ 2l < i — =l + (2diam(C) + azi)ae),

N
{Cr=()Ci (1.26)
=1

Qr={2z€C: (v — 2,20 —z1) > 0},

\xk+l — PCkak (ZUO), k 2 07

hoac

”

y,@ = agxy + (1 —ap) T p(xg), i =1,2,..., N,

Chon 1. € argmaX{Hy;i — x|},
i=1,2,....N

i=1,2,...,
Y = yk )
Cr={z € C |7 — 2|I° < llox — 2| + (2diam(C) + ai, k)i 1},
Qr={2z€C: (v —z,x9— 1) > 0},

\xk—kl — PCka(iUO), k Z 07

o\

(1.27)
trong do 0 < ap < a < 1. Khi do, day {xr} hoi tu manh tdi Ps(x).
Dinh 1i 1.9. Cho C, T; = {T; 1}, T; véii=1,2,..., N dugc gid thiét tuong tu
nhu trong Dinh li 1.8. Vi diém ban ddu tuy § xo € C, zét day {x}} trong C
xac dinh bdi:
4
CO - C;
y,’c = QT + (1 — Ozk)TZ‘JC(CCk), 1=1,2,.... N,
Ci={2€Cx: |y —2|* < ||lzx — 2||* + (2diam(C) + a;x)a;ix}, (1.28)

N
Ck-i—l — ﬂ Ci:a
=1

\xk—l—l = PCkH(ﬁUO)a k > 07

'\
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hodac

(
CO = 07
Y. = agrg + (1 — o) Tip(wr), i =1,2,..., N,

Chon 1. € argmaX{HZ//i — x|},

4 i=1,2,...,
ykj = y]i;ka
Crnn ={2 € O+ [T — 2[I° < [lwp — 2[° + (2diam(C) + ai i) ai i}

| Tkt = Pe,.,(z0), k>0,

(1.29)
trong dé 0 < ap < a < 1. Khi dé, day {xr} hoi tu manh tdi Ps(xg).

Ap dung céc két qua mdi clia ching toi cho bai toan xéc dinh khong diém
chung ctia ho hitu han cac toan tit A; ma khong can gia thiét diam(C) < co.
Dinh Ii sau 1& hé qua truc tiép ciia cac Dinh 1f 1.8 va Dinh 1 1.9.

Dinh 1i 1.10. Cho {rix}, i =1,2,...,N la day cdc so thuc duong sao cho

. I _ .
Z:{%mN{u% {rix}}=r>0

Véi diém ban dau tuy § vo € C, zét day {x} trong C zdc dinh bdi (1.26)-
(1.27) hodc (1.28)-(1.29), vdi 0 < ap, < a < 1 wa T;, = J;‘}lk Khi do, day
{zi} hoi tu manh tdi Ps(xg).

Tu Dinh 1i 1.10 ta nhan dudc két qua dudi day.
Dinh Ii 1.11. Cho C;, i = 1,2,..., N la cdc tap con loi déng cia khong gian
Hilbert thuc H. Cho A; : C; — H la cdc todn tw don diéu va h-lién tuc, 1 =

N
1,2,....,N vdi S = ﬂSOl(VIP(AZ-,Ci)) £ (). Vai diem ban dav tuy ¢ zo € C,
i=1

zét day {xp} trong C zdc dinh bdi (1.26)-(1.27) hodc (1.28)-(1.29), vdi 0 <
ap < a <1, Tjp(wg) = Sol(VI(vinAi + I — xx),Ci) va  min N{irkl;f{%’k}} =

=1,4,...,

r > 0. Khi dé, day {xr} hoi tu manh tdi Ps(xy).



Chuong 2
Cac phuong phap lap xap xi nghiém
cho bai toan VIP*(F,C)

2.1. Phuong phap lai ghép dudng déc nhit ding anh xa S
2.1.1 NOoOi dung phuong phap

Xuat phat tit diém x; tiy ¥ thuoc E, ching toi xay dung day {x;} theo
luge do lap hién nhu sau:

Tpo1 = (I — MeF)Si(zp), k=1,2,3,... (2.1)
trong do Sk duogc xac dinh béi
~ k S
Sp =Y —=T! 2.2
v6il
T'=(1—)I +o;T;, i=1,2,3,... (2.3)

& day a; € (0,1), T; 1a cac anh xa khong gian va [ la anh xa don vi trén E.
Céc day tham s6 A\, € (0,1) va {s;} tuong ting thoa man cac diéu kién (L1),
(L2) va

k 00

si>0, 5 =) s vAa » s=35<o00, (2.4)
i=1 i=1
2.1.2 Sy hoi tu manh ctia phuong phap
Pinh li 2.1. Cho E la khong gian Banach phdn za thuc, 107 chit c¢6 chuan
khd vi Gateauxr déu. Cho F : E — E la anh za j-don diéu manh vdi hé s6 n
va y-gid co chat vdi n+-~y > 1. Cho {I;} la ho vé han cdc anh xa khong gian
o0
trén B vdi C := ﬂ Fix(T;) # 0. Gid si A, € (0,1) va s; tuong wng théa man

i=1
cic dieu kien (L1), (L2) va (2.4). Khi ay, day {x;.} xzdc dinh bdi (2.1) hoi tu

manh tdi nghiem duy nhat x, cia bai todan (1.2) khi k — oo.
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2.2. Phuong phap lai ghép dudng déc nhat ding anh xa S,
2.2.1 NOoOi dung phuong phap

Xuat phat tit diem x; tiy ¥ thuoc E, ching toi xay dung day lap hien {2}
nhu sau:

Tr1 = (I — NeF)Sk(zy), k=1,2,3,... (2.10)
& day anh xa Sy xac dinh béi

k

Z Si—1 — Sz (211)

=1

SO_Sk

trong d6 T" dugc xac dinh bdi (2.3), Ay € (0,1) théa man cac diéu kien (L1),
(L2) va {s;} 1a day cac s6 thuc gidm ngit, hoi tu vé 0 khi ¢ — oo.

2.2.2 Su hoi tu manh ctia phuong phap

Dinh 1i 2.2. Cho E la khong gian Banach phdn za thuc, 107 chdt cé chudn
khd vi Gateaur déu. Cho F : E — E la anh za j-don diéu manh vdi hé s6 n
va y-gia co chat vo*z' n+~y > 1. Cho {T;} la ho vo han cdic anh xa khong gian
tren E vdi C = ﬂFlX ) # 0. Gid sit Ny € (0,1) théa man cdc dieu kién

1=1
(L1), (L2) va {s;} la day so thuc duong giam ngdt, hoi tu vé 0. Khi ay, day

{zp} zdc dinh b6 (2.10) hoi tu manh téi nghiém duy nhat . cia bai todn
(1.2) khi k — oo.

2.3. Phuong phap lai ghép dudng déc nhat diing anh xa S*

2.3.1 NOi dung phuong phap
Xuat phat tit diem z; tiy v thuoc E, day lap hien {x;} dugc thiét ké
nhu sau:
Tp1 = (I = MF)S*(21), k=1,2,3,... (2.16)
k
trong d6 S* = ol + (1 — a)T* v6i TF = Z(sl/ék)TZ va a € (0,1) 1a mot s6
i=1
k
thuc ¢ dinh, s; duge xac dinh béi (2.4), Z s; va A\, thoa méan cac diéu

=1

kien (L1) va (L2).
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2.3.2 Su hoi tu manh ctia phuong phap

Pinh 1i 2.3. Cho E la khong gian Banach phdn za thuc, 107 chit c¢6 chuan

khd vi Gateauxr déu. Cho F : E — E la anh za j-don diéu manh vdi hé s6 n

va y-gid co chat vdi n+ -~y > 1. Cho {I;} la ho vo han cdc anh xa khong gian
o0

tren E vdi C = ﬂFiX(TZ‘) # (. Lay mot gid tri co dinh o € (0,1). Gid si

i=1
i va 8; tuong ting théa man cac dieu kien (L1), (L2) va (2.4). Khi dy, day

{2} xzdc dinh bGi (2.16) hoi tu manh tdi nghiém duy nhdt x, cia bai todn
(1.2) khi k — oo.

2.4. Ung dung va két qua tinh toan sb

Céac phuong phéap lip dang hién méi clia ching t6i c6 thé a4p dung dé tim

nghiém ctia bai toan cuc tri:
(o.¢]

Tim z, € C sao cho: ¢(x,) =minp(z), C:= mCZ- (2.22)

xeC '
i=1

trong do6 ¢ 1a phiém ham 101, c6 dao ham ¢'(x) lien tuc Lipschitz, don di¢u

manh trén khong gian R" va C; 1a cac tap con 16i dong ctia R” dudce cho béi

C;={reR": aixl + aéxz 4+ aﬁlsz:n < b;}, (2.23)
hoac
Ci={x eR": Z(:L’] — CL;-)Q <7r?}, 7 >0, (2.24)
j=1

G day a?,bi eR(1<j<n).
Vi du 2.1. Xét bai toan (2.22)-(2.23) trong trudng hop n = 2. Ham muc
tieu ¢ : R? — R ¢6 dang p(z) := ||2]|* = 23 + 23 véi = (21, 22). Cac tap C;
duge cho béi

C; = {ZC € R? : a’ixl + CLéIQ < bz}
v6i @t = 1/i,a = —1 va b; = 0 v6i moi 4 > 1. Trong truong hgp nay, dé
thay z, = (0;0) la nghiém duy nhét ctia bai toan. Chon diém ban dau x; =

(2.0; —3.0) va cac day tham s6 thoa man dieu kién hoi tu ctia Dinh 1i 2.1 1a

MNe=1/(k+2), s =a;=1/i(i+1).
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Sau 100 buéc lap ta nhan duge bang két qua:

(k)

I

o

k

(F)

Iy

2.000000000

-3.000000000

100

-0.000100272

-0.000040995

Béang 2.1: Két qua tinh toan cho phuong phéap (2.1)

Tiép theo, ching toi 4p dung phuong phéap (1.9) ciia Iemoto v cong su
cho ciing bai toan trén. Ta chon cac tham sé théa man dieu kién hoi tu cla
Dinh 11 1.3 1a

Me=1/(k+2), o =1/100+1/i(i +1) va p=1/20.

Két qua tinh toan ddi véi phuong phap (1.9) v6i ciing diém ban dau va s6
buée lap:

k

(F)

Iy

(F)

)

(F)

Iy

(F)

Lo

1

2.000000000

-3.000000000

100

-0.335041279

-0.149090066

Béang 2.2: Két qua tinh todn cho phuong phap (1.9) véi p = 1/20

Bay gio, stt dung phuong phap (1.10) ctia Yao va cong su. Céc tham sb
dugce chon théa man Dinh 11 1.4 1a

Me=1/(k+2), o;=1/100+1/i(i+1) va = = 1/100.

Két qua tinh toan cho phuong phap (1.10) véi ciing diém ban dau va sé budc
lap dugce cho trong bang sau day:

k

(F)

Ly

o

(F)

Ty

o

1

2.000000000

-3.000000000

100

0.000210945

-0.000385873

Béang 2.3: Két qua tinh toan cho phuong phép (1.10) véi 4, = 1/100

Trong vi du nay, phuong phap (2.1) clia ching toi dé xuat c¢6 téc do hoi
tu nhanh hon v can it thoi gian tinh toan hon cac phuong phap (1.9) va
phuong phép (1.10).
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Vidu 2.2. Xét bai toan (2.22)-(2.24) trong truong hop n = 2. Ham muc tiéu
¢ : R? = R dugc xac dinh bdi p(z) = (11 — 1) + (22 — 2)? véi 2 = (21, 29).
Céc tap C; dugc cho béi C; = {x € R? : (x1—a})?+(z9—ab)? < r?} véir; = 1,
al = 1+1/i vaal, = 0 v6imoi i > 1. Trong trusng hgp nay . = (1.5;1/0.75) 1a
nghiem duy nhit ctia bai toan. Ap dung phuong phap (2.1) v6i F(z) = V(z)
va T; = Pg,. Chon diém ban dau 1a z; = (3.0;3.0) v& day cac tham sb tuong
tu nhu trong Vi du 3.1. Ap dung phuong phéap (2.1), két qua tinh toan G budc
1ap 46000 ta nhan dugce nghiém xap xi 1a (1.54118986; 0.88877202). Trong khi
do, cing budc lap nhu trén, néu ap dung phuong phap (1.9) véi p = 1/3 thi
nghiém xap xi 1a (1.552771131; 0.894458825), néu stt dung phuong phap (1.10)
v6i v, = 1/100 thi ta nhan duge nghiém xap xi 1a (1.548117716; 0.903764265).

Trong vi du nay, ching ta cting thay phuong phap (2.1) ¢6 tdc do hoi tu
nhanh hon va can it thoi gian tinh toan hon cac phuong phap (1.9) va (1.10).

Vi du 2.3. Ta xét bai toan (2.22)-(2.23) trong truong hop n = 2. Ham muc
tieu ¢ : R? — R dugdc xac dinh béi o(2) = 2T Az + bz + ¢ v6i 2 = (21, 22),

]_ _
At b= N ae—1s
01 —6

Cac tap C; duge cho bdéi C; = {zx € R? : alzy + abze > b} véi af = 1,
ab = i va b; = 2 v6i moi i > 1. Trong trudng hop nay z, = (2.0;3.0) la

trong do

nghiem duy nhit ctia bai toan. Ap dung phuong phéap (2.10) cho vi du nay
v6i F(x) = V(x) va Ty = Pg,. Chon diém ban dau x; = (—3.0; —3.0) va day
cac tham s6 thoa man diéu kieén hoi tu cia Dinh 1{ 2.4 1a A\, = 1/k+ 2, s; =
1/(i+1)(i +2) véi i >0, a; = 1/i(i + 1) v6i i > 1. Sau 1000 vong lip ta c6

bang két qua tinh toan:

k xgk) a:gk) k xgk) :Egk)
1 |-3.00000000 | -3.000000000 | ... . o
1000 | 1.999975551 | 2.999969617

Béang 2.4: Két qua tinh todn cho phuong phép (2.10)

Néu sit dung phuong phap (1.9) véi ciing diém xuat phat va chon céc tham
s6 lap théa man dicu kieén hoi tu ctia Dinh 1i 1.3 1a Ay = 1/(k +2), a5 =



14

1/100 + 1/i(z + 1) va p = 1/20 thi két qua tinh toan d6i véi phuong phap
nay & budc lap thit 1000 1 z1990 = (—0.003777417; 0.004757678). Nghiem niy
con sai s6 rat 16n so v6i nghiém chinh xac ctia bai toan. Néu si dung (1.10)
v6i cting diém xudt phat va chon cac tham s6 lip thoa man diéu kien hoi
tu cia Dinh i 1.4 1a A\, = 1/(k+2),0; = 1/100 4+ 1/i(i + 1) va vy, = 1/2
thi két qua 6 cing s6 budce 1ap 1a z1900 = (1.999988011;2.999986013). Néu st
dung phuong phap (2.1) véi ciing diém xuat phat va cic tham sb lap duge
chon tuong tuy nhu phuong phap (2.10) thi két qua & cung s6 budc lap 1a
z1000 = (1.999993006; 2.999991008).

Trong vi du nay, ta ciing thay téc do hoi tu va thoi gian tinh toan cua
phuong phap (2.1) va (2.10) nhanh hon cac phuong phép (1.9) va (1.10).

Vi du 2.4. Stt dung phuong phap (2.16) cta chiing to6i cho bai toén (2.22)-
(2.23) v6i cac gia thiét tuong tu nhu trong Vi du 3.1. Véi cling diém ban dau
r1 = (2.0; —=3.0), chon a = 0.5 v& gia tri clia cac tham s6 1ip khac duge chon
giong nhu phuong phap (2.1) 6 Vidu 3.11a A\, = 1/(k+2) va s; = 1/i(i + 1)
thi sau 100 budce lap ta co

k xgk) xék) k :cgk) :z:ék)

1 | 2.000000000 | -3.000000000

100 | -0.000078416 | -0.000004588

Béng 2.5: Két qua tinh todn cho phuong phap (2.16)

Tiép theo, st dung phuong phap (2.16) d6i véi bai toan (2.22)-(2.24)
Vi cac gid thiét tuong tu nhu trong Vi du 3.2. Véi ciing diem ban dau
r1 = (3.0;3.0), chon a = 0.5 va gia tri clia cac tham s6 lip khac duge chon
gibng nhu & trén. Khi Ay, tai budc lap 45000 nghiém xap xi ctia bai toan 13
(1.5034141156; 0.8682249753).

Chiing ta c6 thé thay phuong phap (2.16) c6 téc do hoi tu nhanh hon
phuong phap (2.1) va ton it thoi gian tinh toan hon phuong phéap (2.1) trong
vi du nay. Dong thdi, né thé hien tinh vugt tréi hon cac phuong phap khac
da dugc trinh bay 6 trén.
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KET LUAN VA DE NGHI

Dé tai da nghién cttu va dé xuat cac phuong phap lap xap xi nghiém cho
16p bai toan bat dang thiic bién phan.
Dé tai ctia chiing t6i da dat dudc cac két qua sau:
- Dé xuat duge hai phuong phap chiéu lai ghép la phuong phap (1.26), (1.27)
va hai phuong phap chiéu co hep (1.28) va (1.29) dé tim diém bat dong chung
ctia mot ho hitu han cac anh xa gan khong gian trén khong gian Hilbert thuc.
Dong thoi ap dung phuong phap méi xap xi nghiém cho bai toan hé bat dang
thitc bién phan véi toan tit don dieu.
- Dé xuat duge bon phuong phap lap dang hién mdi 14 phuong phap (1.13),
phuong phap (2.1), phuong phap (2.10) vad phuong phap (2.16) dé xap xi
nghiém cho mot 16p bai toan bat ding thiic bién phan trén khong gian Banach
v6i toan tit j-don diéu.
- Cac phuong phap méi ctia ching t6i c6 thé ap dung cho bai toan tim diém
bat dong chung ciia ho vo han dém dugc cac anh xa khong gidn hodic tim
khong diém chung ctia mot ho vo han dém dudc cac anh xa j-don dieu cuc dai.
- Xay dung duge bon vi du s6 don gidn minh hoa cho cac thuat toan mdéi de
xuat va c¢6 tuong quan véi mot s6 phuong phap (Vi du 2.1-Vi du 2.4).
Kién nghi huéng nghién citu tiép theo ctia dé tai:
(I) Nghién cttu cac tidu chuan ditng ciia cac phuong phap lap da dé xuat tu
d6 c6 thém co s dé so sanh téc do hoi tu clia cac phuong phap lap da dé
xuat so vdi cac két qua clia mot s6 tac gia khac.
(IT) Nghién citu gidi bai toan bat dang thiic bién phan nhiéu bac.
Kién nghi khac:
Tiép tuc nhan duge hd trg tit cac cap, nganh, don vi vé nhan luc va vat luc
dé tiép tuc thuc hién huéng nghién cttu méi clia dé tai va dé c6 thé tng dung

cac két qua nghién ctu hiéu qua giadi quyét cic bai toan c6 ¥ nghia thuc tién.



