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o Xay dung dugc thuit toan I3p hién gidi bit ding thiic bién phan trong khéng
gian Banach c6 y nghia khoa hoc dugc ding trén 01 tap chi qubc té thudc
danh muc ISI.

o Nang cao ning luc nghién citu khoa hoc cho chii nhiém dé tai néi riéng va
cac gidng vién trong B6 mén Toan Ly - Trudng Dai hoc Néng LAm Thai
Nguyén, néi chung, théng qua cic seminar/hdi thao vé dé tai.
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Két qua nghién citu

o Nghién ctu va dua ra phuong phap I3p hién dé giai bai toan bt ding thic
bién phan trén tap diém b4t déng cha nira nhém khéng gidn trong khéng
gian Banach 16i du c6 chuin kh3 vi Gateaux déu dua trén phuong phap lai
ghép dudng dbc nhit va két hop cac Ki thut gidi cha bdi todn diém bt déng
ma khoéng can dung dén tinh lién tuc yéu theo diy cta dnh xa déi ngiu
chuin tic clia khéng gian Banach.

e Xay dung duoc vi du sé minh hoa cho phuong phap da dé xuét.
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01 bai béo qudc t& ISI va 01 cudn sach chuyén khio

@ a. Bai bao khoa hoc: Pham Thanh Hieu, Nguyen Thi Thu Thuy, Jean
Jacques Strodiot (2017) , "Explicit iteration methods for solving variational
inequalities in Banach spaces", Bulletin of the Malaysian Mathematical
Science Society, Published online: 20 April 2017, DOI
10.1007 /s40840-017-0494-8 (SCIE).

o b. Sach chuyén khao: Pham Thanh Hiéu, Nguy&n Thi Thu Thay (2017) ,
"Phuong phap 3p gidi bit ding thiic bién phan trén tap diém bit dong clia
nira nhém khéng gian", Nha Xuit ban Dai hoc Thai Nguyén.
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Mot sO cong trinh ¢ lién quan

Bai b4o qubc té: 03

@ Nguyen Thi Thu Thuy, Pham Thanh Hieu (2013), Implicit iteration
methods for variational inequalites in Banach spaces, Bulletin of the
Malaysian Mathematical Sciences Society, (2) 36(4), pp. 917-926 (SCIE;
Impact Factor (IF) 0.720 (2016) Journal Citation Reports®, Thomson
Reuters).

@ Pham Thanh Hieu, Nguyen Thi Thu Thuy (2015), "Regularization methods
for nonexpansive semigroups in Hilbert spaces", Vietnam Journal of
Mathematics, Vol. 44, pp. 637-648, DOI: 10.1007/s10013-015-0178-3
(SCOPUS).

@ Nguyen Thi Thu Thuy, Pham Thanh Hieu, Jean Jacques Strodiot (2016),
"Regularization methods for accretive variational inequalities over the set of
common fixed points of nonexpansive semigroups", Optimization, 65(8), pp.
1553-1567, DOI 10.1080/02331934.2016.1166501 (SCIE; Impact Factor:
0.943(2016) Journal Citation Reports®), Thomson Reuters)
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Mot sO cong trinh ¢ lién quan

B6 Gido duc va Dao tao: Thudng cong trinh todn hoc ndm 2017
@ Nguyen Thi Thu Thuy, Pham Thanh Hieu, Jean Jacques Strodiot (2016),
"Regularization methods for accretive variational inequalities over the set of
common fixed points of nonexpansive semigroups", Optimization, 65(8), pp.
1553-1567, DOI 10.1080/02331934.2016.1166501 (SCIE; Impact Factor:
0.943(2016) Journal Citation Reports®), Thomson Reuters)
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Mot sO cong trinh ¢ lién quan

Bai bdo trong nuéc: 03

© Pham Thanh Hiéu (2014), Hiéu chinh b4t d3ng thiic bién phan trong khéng
gian Banach, Tap chi Khoa hoc va Céng nghé, Dai hoc Thai Nguyén, Sé
126(12), tr. 87-92.

@ Lam Thj Thiy Duong, Pham Thanh Hiéu, Khuit Thi Binh (2015), Phuong
phap 13p hién cho bai to4n b4t ding thiic bién phan trong khéng gian
Hilbert, Tap chi Khoa hoc va Céng nghé, Dai hoc Thai Nguyén, Sé 140(10),
tr. 169-174.

© Nguyén Budng, Pham Thanh Hiéu (2016), Hiéu chinh bt déng thic bién
phan j-don diéu, Tap chi Khoa hoc va Céng nghé, Dai hoc Thai Nguyén, S&
150(05), tr. 207-212.
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Hiéu qua va kha nang tng dung

Hiéu qua

@ Théng tin: 01 bai bdo khoa hoc qubc t& ISI va 01 cubn sach chuyén khao.
o D30 tao bdi dudng nhan luc: Ting cudng ning luc nghién ciu va hop tac
quoc te.

vy

Kha ndng (ng dung

@ Phuc vu cho céng tic hop tac v& nghién ciiu khoa hoc cho gidng vién trudng
Dai hoc Néng Lam Thai Nguyén.

@ Dung trong gidng day sau dai hoc cho hoc vién cao hoc nganh Toan (ing
dung trong Dai hoc Thai Nguyén.
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1. M& dau

o H 13 khéng gian Hilbert, C 13 mét tap con 18i, déng, khac rdng clia H, Anh
xaF:H— H.

B4t ding thiic bién phan c8 dién CVI(F, C)

Tim diém x, € C théa man: (F(x.),x —x.) >0 Vx e C. (0.1)

o E 13 khéng gian Banach, C 13 mét tap con 18i, déng, khic rdng cta E, Anh
xa F: E— E.

VIP trong khong gian Banach: F: E — E

Tim x, € C théa man: (Fx.,j(x — x.)) >0, Vx € C. (0.5).
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1. M& dau

@ Stampacchia [68], nhitng n3m 60 clia thé ky trudc.

Pham Thanh Hiéu-TUAF Béo céo dé tai Ngay 28 thang 12 nim 2017 10 / 46



1. M& dau

@ Stampacchia [68], nhitng n3m 60 clia thé ky trudc.

o B4t ding thac bién phan dugc chi ra I3 mdt cong cu quan trong dé nghién
cfu cdc md hinh can bing.

Bai todn cin bing mang giao théng trong ki thuat (Dafermos [34])

Bai toan cin bang thi trudng doc quyén nhém trong kinh t& (Nagurney [54])

Bai todn can bang tai chinh (Nagurney [54])

Bai todn can bang di cu (Nagurney [54])

[34] Dafermos S. (1980), "Traffic equilibrium and variational inequalities", Transportation
Science, 14, pp. 42-54.

[54] Nagurney A. (1993), Network Economics: A Variational Inequality Approach, Kluwer
Academic Publishers, Boston.

[68] Stampacchia G. (1964) , "Formes bilinéaires coercitives sur les ensembles convexes", C. R.
Acad. Sci. Paris, 258, pp. 4413-4416.
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1. M& dau

Su ton tai nghiém ca b4t déng thic bién phan (Chen [28]; Giannessi [36]). J

[28] Chen G. Y. (1992), "Existence of solutions for a vector variational inequality: An extension
of the Hartmann-Stampacchia theorem", J. Optim. Theory Appl., 74(3), pp. 445—456.

[36] Giannessi F. (Ed.) (2000), Vector Variational Inequalities and Vector Equilibria:
Mathematical Theories, Kluwer Academic Publishers, Dordrecht/Boston/London.
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Mt sb phuong phép giai bat ding thiic bién phan

o Phuang phép chiéu (Lions [50]);
o Nguyén ly bai todn phu (Cohen [32]);
o Phuong phép diém gan ké (Martinet [53]);

[32] Cohen G. (1980), "Auxiliary problem principle and decomposition of optimization
problems", J. Optim. Theory Appl., 32, pp. 227-305.

[50] Lions J. L. (1977), "Approximation de points fixes de contractions", C.R. Acad. Sci. Ser.
A-B Paris, 284, pp. 1357-1359.

[53] Martinet B. (1970), "Régularisation d'inéquations variationnelles par approximation
successives", Rev. Francaise Informat. Recherche opérationnelle, 4, pp. 154—158.

Ngay 28 thang 12 niam 2017
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1. M& dau

Mat sb tac gid trong nudc cb nhiéu cong trinh khoa hoc vé bt ding thiic bién
phéan.
e L& Diing Muu, Pham Hitu Sach, Nguy&n Déng Yén ([7], [61], [73], ...)

[7] Anh P. N., Muu L. D., Nguyen V. H., Strodiot J. J. (2005), "Using the Banach contraction
principle to implement the proximal point method for multivalued monotone variational
inequalities", J. Optim. Theory Appl., 124(2), pp. 285-306.

[61] Sach P. H., Kim D. S., Tuan L. A., Lee G. M. (2008), "Duality results for generalized vector
variational inequalities with set-valued maps", J. Optim. Theory Appl., 136, pp. 105-123.

[73] Tam N. N., Yao J.-C., Yen N. D. (2008), "Solution methods for pseudomonotone
variational inequalities", J. Optim. Theory Appl., 138, pp. 253-273.
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Mbt sb téc gid trong nudc cé nhiéu cong trinh khoa hoc vé& bAt ding thiic bién
phan.
o Nguyén Busng ([18], [21], [24], ...) ;

[18] Buong N. (1991), "The regularization of variational inequalities and a general approximation
scheme for regularized solutions in Banach spaces", Ukrainian Mathematical Journal, 43(9), pp.
1186-1189.

[21] Buong N., Duong L. T. T. (2011), "An explicit iterative algorithm for a class of variational
inequalities in Hilbert spaces", J. Optim. Theory Appl., 151, pp. 513-524.

[24] Buong N., Phuong N. T. H. (2012), "Regularization methods for a class of variational
inequalities in Banach spaces", Comput. Math. Math. Phys., 52(11), pp. 1487-1496.
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1. M& dau

Mat sb tac gid trong nudc cb nhiéu cbng trinh khoa hoc vé bt ding thic bién
phéan.

o Phan Qubc Khanh ([13], [14], ...)

o Nguyén Thi Thu Thay ([75], ...)

[13] Bao T. Q., Khanh P. Q. (2005), "A projection-type algorithm for pseudomonotone
nonlipschitzian multivalued variational inequalities", Nonconvex Optimization and Applications,
Springer, New York, 77, pp. 113-129.

[14] Bao T. Q., Khanh P. Q. (2006), "Some algorithms for solving mixed variational
inequalities", Acta Math. Vietnam., 31(1), pp. 77-98.

[75] Thuy N. T. T. (2015), "Regularization methods and iterative methods for variational
inequality with accretive operator", Acta Math. Vietnam., Published online: 14 March 2015, DOI
10.1007/s40306-015-0123-2.
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D& tai nghién citu cta nhiéu tac gia I3 tién s va nghién citu sinh trong nuéc.
o L. T. T. Duong (Buong va Duong, 2011), N. D. Lang (Buong va Lang,

2011), D. V. Théng (Thong, 2011), T. M. Tuyén (Tuyen, 2012), P. D.
Khanh (Khanh, 2015);

o N. D. Duang (Buong va Duong, 2012), N. T. H. Phuong (Buong va Phuong,
2013), D. D. Thanh (Anh va dtg, 2015) v N. S. Ha (Buong va dtg, 2015),

v
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1. M& dau

7
A

Khi C := NicsFix(T;), v6i I 1a tap chi sb.
o Xu ly tin hiéu (Combettes [33])
o Kiém soat ning luong (liduka [42])

[33] Combettes P.L. (2003), "A block-iterative surrogate constraint splitting method for
quadratic signal recovery", IEEE Trans. Signal Process, 51, pp. 1771-1782.

[42] liduka 1. (2012), "Fixed point optimization algorithm and its application to power control in
CDMA data networks", Math. Program., 133, pp. 227-242.
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1. M& dau

7z
A

Khi C := Nje Fix(T;), véi I 1a tap chi so.
@ Phan phbi bing théng (liduka [43]; Slavakis [62])
o Bai toan diéu khién t&i uvu (liduka [44])

[43] liduka I. (2012), "Fixed point optimization algorithm and its application to network
bandwidth allocation", J. Comput. Appl. Math., 236, pp. 1733-1742.

[44] liduka I. (2013), "Fixed point optimization algorithms for distributed optimization in
network systems", SIAM J. Optim., 23, pp. 1-26.

[62] Slavakis K., Yamada I. (2007), "Robust wideband beamforming by the hybrid steepest
descent method", IEEE Trans. Signal Process, 55, pp. 4511-4522.
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e Tinh lién tuc yéu theo ddy cia anh xa dbi ngdu chuin tic j clia khéng gian
Banach E.
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e Tinh lién tuc yéu theo ddy cia anh xa dbi ngdu chuin tic j clia khéng gian
Banach E.

o Khong gian I, 1 < p < oo théa man tinh chit nay. Khéng gian
Ly[a, b], 1 < p < oo khéng théa man (Cioranescu [31]).

[31] Cioranescu I. (1990), Geometry of Banach Spaces, Duality Mappings and Nonlinear
Problems, Kluwer Academic Publishers, Dordrecht.
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Giai bai toan VI*(F, F)

@ Phuong phép lai ghép dudng dbc:
o M& rong két qua ctia Wang [79], Yang [85], Yao va dtg. [86] tir khéng gian
Hilbert sang khdng gian Banach.
° Mc’j rong két qua ctia Ceng va dtg. [27]: Tur
= le( T)— C= ﬂs>0le( T(s)).

° Khong can sit dung diéu kién lién tuc yéu theo diy cia 4nh xa déi ngiu chusn

tac.

vy

Pham Thanh Hiéu-TUAF Béo céo dé tai Ngay 28 thang 12 ndm 2017
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Muc tidu: Gidi bai todn VI*(F, F)

@ Phuong phép lai ghép dudng dbc: M6 rong két qua cia Ceng [27], Wang
[79], Yang [85], Yao va dtg. [86]. Loai bd diéu kién lién tuc yéu theo diy cla
4nh xa dbi ngiu chun tic.

@ Phuong phép hiéu chinh: M rong két qua ctia Buong va Phuong [24], Thuy
[75].
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1. N&i dung chinh

QO Mg diu
@ Chuong 1: Mét sb kién thic chuin bi
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1. N&i dung chinh

QO Mg diu

@ Chuong 1: Mét sb kién thic chuin bi

@ Chuong 2: Phuong phép lai ghép dudng dbc cho bt ding thiic bién phan
trén tap diém bat déng clia nda nhém khéng gian

Ngay 28 thang 12 nam 2017
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1. N&i dung chinh

QO Mg diu

@ Chuong 1: Mét sb kién thic chuin bi

@ Chuong 2: Phuong phép lai ghép dudng dbc cho bt ding thiic bién phan
trén tap diém bat déng clia nda nhém khéng gian

Q K&t luan chung va dé nghi
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1. N&i dung chinh

QO Mg diu

@ Chuong 1: Mét sb kién thic chuin bi

© Chuong 2: Phu‘qng phap lai ghép dudng dbc cho bt ding thiic bién phan
trén tap diém bat déng clia nda nhém khéng gian

Q K&t luan chung va dé nghi

@ Tai liéu tham khdo

Pham Thanh Hiéu-TUAF Béo céo dé tai Ngay 28 thang 12 ndm 2017



Chuong 2: Phuong phap lai ghép dudng dbc cho bat ding

thiic bién phan trén tap diém bAt dong cta nira nhém
khéng gian

@ 2.1. Phuong phap I3p 3n lai ghép dudng dbc
@ 2.2. Phuong phép I3p hién lai ghép dudng dbc
@ 2.3. Vi du sb minh hoa

Pham Thanh Hiéu-TUAF Béo céo dé tai Ngay 28 thang 12 nim 2017 23 / 46



2.1. Phuong phap lap an lai ghép dudng dbc

M&é ta phuong phép
Phuong phap 2.1.
X = YeFixie + (L= i) Texie, k=21, x € E (2:8)

trong d6 Fix = (I — \F)x va Tix = £ [* T(s)xds, vdi moi x € E, & day
Yk € (0,1), \x € (0,1] va tx > 0 théa man A\, — 0, tx — oo khi k — oo.

Pham Thanh Hiéu-TUAF
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2.1. Phuong phap lap an lai ghép dudng dbc

M&é ta phuong phép

Phuong phap 2.1.
X = YeFixie + (L= i) Texie, k=21, x € E (2:8)

trong d6 Fix = (I — \F)x va Tix = £ [* T(s)xds, vdi moi x € E, & day
Yk € (0,1), \x € (0,1] va tx > 0 théa man A\, — 0, tx — oo khi k — oo.

Cho E 13 khdng gian Banach 18i déu c6 chuin kh3 vi Gateaux déu. Cho

F : E — E 13 4nh xa n-j-don diéu manh va ~-gid co chit véi n,v € (0,1) thda
man n+y > 1. Gid st {T(s) : s > 0} la nira nhém khong gidn trén E sao cho
F := Ns>oFix(T(s)) # 0. Khi d6 diy {x.} x4c dinh bdi (2.8) héi tu manh dén
diém p, 13 nghiém duy nhit clia bt ding thic bién phan (1.19) khi k — co.

Pham Thanh Hiéu-TUAF Béo céo dé tai
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2.1. Phuong phap lap an lai ghép dudng dbc

M6 td phuong phap
Phuong phap 2.2.

Yk = WwFkyk + (L =) T(te)yk, k>1, y1 € E (2.9)

véi Ak € (0,1], vk € (0,1) va tx > 0 thda man limy oo tx = limg 00 Z—kk =0.

Pham Thanh Hiéu-TUAF
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2.1. Phuong phap lap an lai ghép dudng dbc

M6 td phuong phap
Phuong phap 2.2.

Yk = WwFkyk + (L =) T(te)yk, k>1, y1 € E (2.9)

véi Ak € (0,1], vk € (0,1) va tx > 0 thda man limy oo tx = limg 00 Z—: =0.

Cho E 1 khéng gian Banach 18i déu c6 chuin kha vi Gateaux déu. Cho

F : E — E 13 dnh xa 7-j-don diéu manh va ~-gid co chit véi 1,y € (0,1) thoa
man n+~ > 1. Gid st {T(s) : s > 0} la nira nhém khdng gidn trén E sao cho
F = Ns>oFix(T(s)) # 0. Khi dé, day {yx} xac dinh bdi (2.9) hdi tu manh vé
diém p, 13 nghiém duy nhAt cla bt ding thdc bién phan (1.19) khi k — .
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2.1. Phuong phap lap an lai ghép dudng dbc

Mé ta phuong phéap
Phuong phap 2.3.

wi = TiFewi, k21, vy € E (2.10)

véi Mk € (0,1] va tx > 0 sao cho A\x — 0 va tx — oo, khi k — co.

Pham Thanh Hiéu-TUAF
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2.1. Phuong phap lap an lai ghép dudng dbc

Mé ta phuong phéap
Phuong phap 2.3.

wi = TiFewi, k21, vy € E (2.10)

véi Mk € (0,1] va tx > 0 sao cho A\x — 0 va tx — oo, khi k — co.

Cho E, F, {T(s):s >0} va F théa min céc diéu kién tuong tu nhu trong Dinh
ly 2.1. Khi d6, day {wy} xac dinh bdi (2.10) hdi tu manh dén nghiém p, cta bAt
ddng thic bién phan (1.19) khi k — oo.

Pham Thanh Hiéu-TUAF

Béo céo dé tai
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2.1. Phuong phap lap an lai ghép dudng dbc

Nhan xét 2.1

o Céc két qua thu dugc Dinh Iy 2.1, Dinh Iy 2.2 va Dinh ly 2.3 déu khéng can
dén tinh chit lién tuc yéu clia 4nh xa dbi ngdu chuin tic cta khéng gian
Banach E.
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2.1. Phuong phap lap an lai ghép dudng dbc

Nhan xét 2.1
o Céc két qua thu dugc Dinh Iy 2.1, Dinh Iy 2.2 va Dinh ly 2.3 déu khéng can
dén tinh chit lién tuc yéu clia 4nh xa dbi ngdu chuin tic cta khéng gian
Banach E.
o Dinh Iy 2.1 va Dinh Iy 2.3 c6 thé coi I3 m& réng chia két qua chia Buong va
Phuong [25]: C = F := N, Fix(T;)

Vi=VE Vi=TTH .. T T =0Q-a)l+ao;T;, (2.29)

véi moi i < k véi i, k € N, tp cac sb nguyén duong, o théa man

a; €(0,1) véi Y ;< oo, (2.30)
i=1

va Ak, 7k € (0,1) sao cho Ay — 0 khi k — .
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2.1. Phuong phap lap an lai ghép dudng dbc

(] ShIO_]I va Takahashi [67] Xk = YU + (1 — ")’k)Tka, C= ﬂtzoFiX(T(l’)).
@ Suzuki [69] va Xu [83]: xx = Ykt + (1 — v&) T(tx)xk, C = NeoFix(T(t)).

[67] Shioji N., Takahashi W. (1998), "Strong convergence theorems for assymptotically
nonexpansive semigroup in Hilbert spaces", Nonlinear Anal., 34, pp. 87-99.

[69] Suzuki T. (2003), "On strong convergence to common fixed points of nonexpansive
semigroup in Hilbert spaces", Proc. Amer. Math. Soc., 131, pp. 2133-2136.

[83] Xu H.-K. (2005), "A strong convergence theorem for contraction semigroups in Banach
spaces", Bull. Aust. Math. Soc., 72, pp. 371-379.
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2.2. Phuong phap lap an lai ghép dudng dbc

@ Chen va He [30]: xk = ykf(xk) + (1 — ) T (t)xk, C = Ne>oFix(T(2)). J

[30] Chen R., He H. (2007), "Viscosity approximation of common fixed points of nonexpansive
semigroup in Banach spaces", Appl. Math. Lett., 20, pp. 751-757.
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2.2. Phuong phép l3p hién lai ghép dudng dbc

M6 td phuong phap

e Phuong phap 2.4.

Xnt1 = YnFnxn + (L —0) Toxn, n>1 x4 € E. (2.32)

o Phuong phap 2.5.

Xn+1 = (1 - ’Y,,)X,, + Vn TnFnxn. (233)1
An € (0,1), A, =0, ZA,, = o0, (2.36)
n=1
im th = 00 Vi {|tpt1 — ta|} & ddy bi chan (2.37)
n oo
~n € (0,1) sao cho 0 < liminf~, < limsupy, < 1. (2.38)
=Ee n— oo

A\
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2.2. Phuong phép l3p hién lai ghép dudng dbc

Ménh dé 2.2

Gid st F : E — E 13 13 4nh xa n-j-don diéu manh va 7-gid co chdt véin+v > 1
va cho {T(t) : t > 0} la nira nhém khong gidn trén E, véi E |a khdng gian
Banach 18i déu c6 chudn kha vi Gateaux déu, sao cho F := N;>oFix(T(t)) # 0.
N&u ton tai mét ddy bi chdn {x,} thda man lim, . [|x, — T(t)x,|| = 0, v6i moi
t >0, va tdn tai mot day {yk} sao cho p. = limy_, Yk, trong dé {yx} xéc dinh
bdi (2.8), tic I3

1 B
=l = NP+ (1= ) /0 T(S)yxds,

thi
limsup (Fps, j(p« — xn)) < 0.

n—o0o

Pham Thanh Hiéu-TUAF Béo céo dé tai Ngay 28 thang 12 ndm 2017 31/ 46



2.2. Phuong phép l3p hién lai ghép dudng dbc

Gia str cac diu kién nhu trong Dinh Iy 2.1 dugc théa man. Tir mét diém x; € E
bat ky, xdy dung day 13p {x,} bdi (2.32) va cac diéu kién (2.36) — (2.38) duoc
théa man. Khi d6 day I3p {x,} hdi tu manh dén thanh phan p, I3 nghiém b4t
ddng thic bién phan (1.19).
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2.2. Phuong phép l3p hién lai ghép dudng dbc

Gia str cac diu kién nhu trong Dinh Iy 2.1 dugc théa man. Tir mét diém x; € E
bat ky, xdy dung day 13p {x,} bdi (2.32) va cac diéu kién (2.36) — (2.38) duoc
théa man. Khi d6 day I3p {x,} hdi tu manh dén thanh phan p, I3 nghiém b4t
ddng thic bién phan (1.19).

Gia str cac diu kién nhu trong Dinh Iy 2.1 dugc théa man. Tir mét diém x; € E
b4t ky, xdy dung d3y 13p {x,} bdi (2.33) va cic diéu kién (2.36) — (2.38) dugc
théa man. Khi d6 day l&p {x,} héi tu manh dén thanh phan p, 13 nghiém bat
ding thic bién phan (1.19).
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@ Chen va He [30]: xpt1 = Vaf(Xn) + (1 —vn) T(tn)Xn, n>1, xq € E.
@ Yang véi cic cong su [85]: Nghién ciiu phuang phip (2.32) trong khéng gian
Hilbert.

[30] Chen R., He H. (2007), "Viscosity approximation of common fixed points of nonexpansive

semigroup in Banach spaces", Appl. Math. Lett., 20, pp. 751-757.
[85] Yang P., Yao Y., Liou Y.-C., Chen R. (2012), "Hybrid algorithm of nonexpansive semigroups
for variational inequalities", J. Appl. Math., 2012, article ID 634297.
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2.2. Phuong phép l3p hién lai ghép dudng dbc

Khéng diing tich phan Bochner trong (2.32), chiing t8i nhan dugc két qua sau:

Xn+1 = '7n(/ - AnF)Xn + (1 - '7n) T(t,,)x,,, n>1, x €E. (2'48)

Hé qua 2.1

Gia str cac diu kién nhu trong Dinh Iy 2.1 dugc théa man. Tir mét diém x; € E
b4t ky, xay dung day l3p {x,} bdi (2.48) va cic diéu kién sau thda man

(1) An € (0,1],v, € (0,1) va t, > 0;

(if) limn_s00 tn = limp_s00 22 = 0.

Khi d6 day I3p {x,} hdi tu manh dé&n thanh phan p, 13 nghiém b4t ding thic bién
phéan (1.19).

4
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2.3. Vi du s6 minh hoa

Xét bai todn cuc tri ¢6 rang budc

#(p) = min o (x), (2.58)

véi C 13 tap con khac rBng, 16i, déng trong khéng gian Euclid RV, véi
@ : RV = R 13 ham 13i chinh thudng lién tuc trén RV c¢6 dang

o(x) = |Ix = 1%, x = (x1,x0,...,xn)T €RVva1=(1,1,...,1)7 e RV
Khi dé, ta c6 gradient 7 : RV — RN clia ham ¢ 13
Ve(x) =2(x — 1),
va diéu kién t8i uu cho bai toan (2.58) 1a b4t déng thiic bién phan

(Velps),x —ps) >0, ¥x € C. (2.59)

Pham Thanh Hiéu-TUAF Béo céo dé tai
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2.3. Vi du s6 minh hoa

e N=500va C=F= ﬁtzoFiX(T(t)).
o {T(t): R0 — R0 ¢ >0} dugc xac dinh nhu sau: véi mdi

x = (x1,%2,...,X00) € R% va o, f € R cb dinh, T(t)x x4c dinh bdi
cos(at) —sin(at) 0 0 0 0 0 0 X1
sin(at)  cos(at) 0 0 0 0 0 0 X2

0 0 cos(at) —sin(at) 0 0 0 0 X3

0 0 sin(at)  cos(at) O 0 0 0 Xa

0 0 0 0 1 0 0 0 X5

0 0 0 0 0 soo 1 0 0 X408

0 0 0 0 0 ... 0 cos(ft) —sin(ft) Xag9

0 0 0 0 0

o

sin(8t)  cos(Bt) X500

o F= {X € R500 DX = (07070,0,X5,X6,.. . ,X497,X498’0,0)T},
@ Py = (070,0,0,1,1,...,170’0)7— € F C R500.
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2.3. Vi du s6 minh hoa

Phuong phap I3p an (

Yk Ok 0 0 0 0 0 0
—ox Uk O 0 0 0 0 0
0 0 Y ok 0 0 0 0
0 0 —ox 0 0 0 0
Ak — 0 0 0 0 —2v 0 0 0
0 0 0 0 0 coe o =29k Ak 0 0
0 0 0 0 0 - 0 _
0 0 0 0 0 e 0 —op, U
Xk = (X{(7 X2k7 0oog XFfOO) ! ) bk = (_Z’Ykkka _2’7k)\k; RS} _2’Yk/\k) ! )
D= e — 2mhe — 1+ (1 — ) sm(atk)’ o — (1 — yk)[cos(atk) — 1]’
oty aty
I = v — 2y — 1+ (1- ’yk)sm(ﬁtk)’ ol = (1 — yk)[cos(Btx) — 1]‘
ﬁtk ﬂtk
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2.3. Vi du s6 minh hoa

a=7/5B8=7/T; ti = (L+k)?, ye= 14k va \=(1+k3

Bang két qua sb

k | err =||x* — p.|| | Thai gian k err = ||x* — p«|| | Thai gian
1 1.0331 0.962 100 5.2553 x 10~ ' 5.303
2 0.19829 0.969 500 6.1505 x 10~° 23.925
3 0.074098 0.976 1000 1.9955 x 107° 47.383
10 0.0015884 1.339 5000 0.0035951 253.77
50 | 6.0132 x107° 3.012 10000 0.0099954 477.94

Bang 2.1: Bang tinh todn th{ nghiém cho day l3p (2.8)

IThai gian (gidy).
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2.3. Vi du s6 minh hoa

10 T T T T T T T T T
method (2.8)
= = =method (2.9)

10_ 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200

Hinh: 2.1
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2.3. Vi du s6 minh hoa

10 T T T T T T T T T
method (2.8)
0 = = = method (2.10)| |

10° F (ALY 4

LTI e )
W Vo e
L]

]
-10 §
|

12 L L L L L

L L L L
0 20 40 60 80 100 120 140 160 180 200

10

Hinh: 2.2
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2.3. Vi du s6 minh hoa

Phuong phap 13p hién (2.32)

1 tn
o1 = Bl = Ao + (1= 70) = /O T(s)xnds.

Tham so

e a=7/508=x/Tx=(5,5,...,5)7 € R5,
o t,=(n+1)2 v, =(n+1)"Y2 va X\, =(n+1)"1/3
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2.3. Vi du s6 minh hoa

Bang két qua sb

n | err = ||x" — p.|| | Thdi gian n err = ||x" — p«|| | Thoi gian
1 89.744 0.511 100 0.091946 0.765
2 12.073 0.515 500 0.029999 1.95

3 6.0428 0.53 1000 0.020615 4.336
10 1.5467 0.561 5000 0.010315 61.106
50 0.17246 0.624 10000 0.008148 224.5

Bang 2.4: Bang tinh todn thd nghiém cho day I&p (2.32)

2Thsi gian (gidy).
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2.3. Vi du s6 minh hoa

implicit iteration (2.8)
= = = explicit iteration (2.32)

! ! ! ! ! ! ! !

Pham Thanh Hiéu-TUAF
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Két luan chung

@ Nghién cifu xdy dung cic phuong phap ldp l13p hién dya trén phuong phap lai
ghép dang dudng dbc cho b4t ding thirc bién phan trén tap rang budc 13 tap
diém b4t déng chung clia nra nhém khéng gidn trong khéng gian Banach E
ma khoéng can dung dén tinh lién tuc yéu theo diy cha dnh xa déi ngiu
chuan tic j cla E.

@ Dua ra vi du sb minh hoa cho phuong phép d3 dé xuft.
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Dé xut hudng nghién cdu tiép theo

@ Giam nhe céc diéu kién d3t 1&én ham F, ching han, gidam nhe tir diéu kién
F : E — E 13 ham j-don diéu manh va lién tuc Lipschitz xubng diéu kién don

diéu hoiac gid don diéu.
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Dé xut hudng nghién cdu tiép theo

@ Giam nhe céc diéu kién d3t 1&én ham F, ching han, gidam nhe tir diéu kién
F : E — E 13 ham j-don diéu manh va lién tuc Lipschitz xubng diéu kién don
diéu hoiac gid don diéu.

@ Nghién ciiu bai todn bt ding thic bién phan 3 bac (b4t ding thiic bién
phén téch).
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