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MG dau

Ly thuyét cac dieu kien toi wu la mot bo phan quan trong ctia 1y
thuyét toi uu hoa, trong dé cac dieu kién toi vu cap 1 va cap 2 déng vai
tro quan trong. Cac dieu kién can toi uu dude thiét 1lap bang phuong
phap st dung tric tiép cac dinh 1y tach cac tap 1oi khong tuong giao
hodc qua viéc thiét lap cac dinh 1y luan phién, hosic phuong phap ham
phat chinh xac va mot vai phuong phap khac. Phuong phap ham phat
chinh xac t6 ra rat hieu qua trong viéc dan cac diéu kién can toi uu
cap 1 va cap 2. Bang phuong phap ham phat chinh xac, Meng., K va
Yang., X (2015) da dan céc dicu kién can t6i vu cap 1 va cap 2 cho bai
toan quy hoach phi tuyén c6 rang buodc dang thitc va bat dang thic véi
cac ham kha vi lién tuc cap 2, trong do cac tac gia da sit dung duéi vi
phan chinh quy ctia s6 hang phat va cac diéu kién chinh quy thich hop.
Dic biet Meng -Yang da nhan duge cac diéu kién can toi uu cap 1 va
cap 2 bang cach st dung ham phat chinh xac Ip (0 < p < 1). Day la dé
tai co tinh thoi sy va duge nhiéu tac gia quan tam nghién citu. Chinh
vi vay, toi chon de tai: “Phuong phap ham phat chinh xéac va diéu kién
can toi uu’.

Luan van trinh bay cac dieu kién can toi uu cap 1 va cap 2 ctia Meng
- Yang (2015) cho bai toan quy hoach phi tuyén (NLP) c¢6 rang budc
dang thtc va bat dang thitc bang phuong phap ham phat chinh xac.
Bang cach st dung dudi gradient chinh quy, cac dieu kién can va du
dé mot s6 hang phat thuoc loai Karush - Kuhn - Tucker (KKT) dugc
trinh bay. Véi dieu kién chinh quy cap 2, cac diéu kién can toi uu cap
2 dugc trinh bay qua ham phat chinh xac [, (0 <p < 1).
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Luan van dugce chia lam hai chuong:

Chuong 1: Phuong phap ham phat chinh xac va diéu
kién can t6i wu cap 1

Chuong 1 trinh bay cac dicu kién can t6i uu cap 1 cho bai toan quy
hoach phi tuyén, cac diéu kién can va di dé so6 hang phat tong quat la
KKT va s6 hang phat bac thap 1la KKT qua duéi vi phan chinh quy
clia sO hang phat.

Chuong 2: Phuong phap ham phat chinh xac va diéu kién
can t6i wu cap 2

Chuong 2 trinh bay cac diéu kién can to6i uu cap 2 cho bai toan quy
hoach phi tuyén qua tinh chinh xac ctia ham phat. Dieu nay lam duge
nho ap dung dinh 1y d6i ngau ciia quy hoach tuyén tinh va diéu kién
chinh quy cap 2.

Nhan dip nay, tac gia xin duge bay té long biét on chan thanh dén
Ban Giam hiéu, Phong Dao tao, khoa Toan - Tin cua truong Dai hoc
Khoa hoc - Dai hoc Thai Nguyén, ciing cac thay co gido da tham gia
giang day da gitp do tac gia trong thoi gian theo hoc cac chuyén deé va

hoan thanh cac cong viéc cia mot hoc vién cao hoc.

Thai Nguyén, ngay 20 thang 10 nam 2016

Tac gia

Nguyén Thién Huy



Chuong 1

Phuong phap ham phat chinh xac

va diéu kién can toi vu cap 1

Chuong 1 trinh bay cic két qua vé dieu kien KKT cho bai toan quy
hoach phi tuyén (NLP) bang phuong phap ham phat chinh xac cta
Meng - Yang ([7], 2015). Cac diéu kién can va du dé s6 hang phat tong
quat va so6 hang phat bac thap 1a KKT qua dudi vi phan chinh quy ciia
s6 hang phat dugc trinh bay trong chuong nay. Cha ¥ rang s6 hang phat
® thuoc loai KKT tai diém cuc tiéu dia phuong Z ctia bai toan NLP
néu diéu kien KKT dang tai T khi ma ham phat f + p® 13 ham phat

chinh xac tai =.

1.1 Cac khai niém va dinh nghia

Ki hicu R:=RU {£oo} va R, := {t € R|t > 0}.

Ki hicu 27 1a chuyén vi ctia vecto x € R", (x,y) la tich vo huéng
ctia x vay € R", at = {v|{v,z) = 0} 14 phan bt tryc giao ctia khong
gian vecto con tuyén tinh sinh béi z, ||z|| 14 chuan Euclidean ctia . Véi
f R" = R, U{+oo} vap >0, ta ki hieu f(x)? := (f(x))?, Vo € R",
v6i quy ude (+00)P = +00. V6i mot tap con A ctia R”, ki hiéu bao déng,
phan trong, bién, bao 16i ctia A, tuong tng 1a CIA, intA, bdA va convA
(xem [1]).

Non cue cua A duge dinh nghia bai

A" ={v e R"|(v,z) <0, Vx € A}.



Bao duong ctiia A duge xac dinh béi
posA = { x|z € A, A >0}.
Noén horizon ctia A 1a tap cac phuong cia A duge xac dinh béi
A® ={x e R"|Fxp € A, AN 1 0, My — ).
Ham khoang cach cua A dudgc xac dinh bdi
da @)= inf flo =yl

Ham chi cia A xac dinh béi

5a(x) = 0, khi z € A,
AW o0, khi @ ¢ A

Néu A = @ thi ta quy ude

A" :=R" posA := {0}, A®° = {0} ,d4 () :== +00, v 04 () := +o0.
Nhic lai mot s6 khai niem hinh hoc bién phan ctia A tai T € A:

Dinh nghia 1.1.1.

(i) Véctow € R™ thudoc non tiép tuyén Ty (T) cia A tai T, néu Ity | 0

va Wy — W sao cho T + trpw, € A voi VEk.

(11) Nén phdp tuyén chinh quy Ny (T) cla A tai T la non cuc cla

Ty (T) .

(iii) Vécto z € R" thudc nén tiép tuyén cap 2 cia A tai T theo vécto
w € Ty (T), ki hicu T3 (T | w), néu 3 day t, | 0 va 2z, — 2z sao cho

1
T+ tw + §tk22k € A wvdi Vk. Khiw & Ta(T), T35 (T | w) la tap 0.

Gia st f: R" — R 13 ham gia tri thuc md rong. Mién hitu hiéu cta

J la tap
domf: = {x € R"| f () < +o0}.

Hach cua f 1a tap
ker f:={x € R"| f(z) =0}.
Trén do thi ctia f 1a tap

epif: ={(z,a) e R" xRla > f(x)}.



Ham f 1a nia lién tuc dudi néu epi f 1a déng trong R™ x R. Hon nita f
duge goi 1a thuan nhat duong néu 0 € dom f va f(A\x) = Af(z) v6i Vo
va A > 0, va [ 1a duéi tuyén tinh néu

flz+2') < f(z) + f(a), Vz,2'.

Gia st 7 14 mot diém ma f(Z) hitu han. Cac khai niem dudi gradient,
dué6i dao ham (subderivative):

Dinh nghia 1.1.2.

(i) Vécto v € R™ la dudi gradient chinh quy cia f tei T, ta viét
v e df (T), néu

f(z) = (@) + v,z —T) +o([z—2).

(ii) Véi bat ky w € R", dudi dao ham f tai T theo w duge zac dinh
bdi _ / _

Af (7) (w) = liminf LEET = (@)

710w —w T
(iii) Vi vécto bat ky w vdi df (T) (w) hitu han va z € R", dudi dao

ham parabolic cia f tai T theo w va z duoc xdc dinh boi

T+ 1w+ %’7‘22/> — f (@) —71df (T) (w)
Véi f: R* — R va diém bat k¥ T ma f(Z) hitu han, ham dudi dao

ham df(Z) : R® — R nita lien tuc dudi v thuan nhat duong va dudi vi

phan chinh quy ) f (%) dong va 16i. Hon nita, ta c6 2 cong thiic sau:

epi df (%) = Topis (T, f (7)) , (1.1)
Of (%) = {v e R (v,w) <df (%) (w) Yw e domd f(Z)}. (1.2)

f
d%f (%) (w| z) = liminf (

70,2/ =2z

Bai toan quy hoach phi tuyén NLP dudc nghién ciu trong chuong
nay c6 dang:
min f (2)
gi(xr) <0,iel:={1,2,...m},
hj(z)=0,5€J:={m+1,m+2,...m+q},
trong do6 f,¢;, hj : R" — R dugc gia thiét 1a kha vi lien tuc 2 lan. Gia
st C 1a tap chap nhan duge cia NLP va L : R” x R™" — R 14 ham
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Lagrange dugc xac dinh béi
L(z,A) = f(z)+ Y Ngi (@) + > Ajhy ().
1€l jed
Di¢u kien KKT diing tai diém cyc tiéu dia phuong T ctia NLP (xem [5])
néu I\ € R™*? (goi 1a nhan tit KKT) sao cho

V.L (f, )\) =0, N=>0, M\Ng (f) =0, Vi € I.
Ki hiéu tap cdc nhan tt KKT tai  1a KKT(Z), v nén t6i han tai T la
(Vi(@),w) <0
v (@) =qwelR"| (Vg (T),w) <0, Viel ma g;(T)=0
(Vh;(Z),w) =0, VjeJ
Diéu kién can cap 2 SON ding tai diém cyc tiéu T ctia NLP (xem [5]),

neu

sup  (w, V2, L (T, \)w) >0, Vw € v (T), (1.3)
AeKKT ()

trong d6 quy udc sup ) := —oo. Phai chu y rang SON (1. 3) ding tai T
thi diéu kien KKT duang tai T, tic la KKT (T) # 0.
Ham phat [, (0 < p < 1) ghép véi NLP duge xac dinh nhu sau

Fp(z) = f(x) + pSP (z), Ve e R",
¢ day s6 thuyc khong am p 13 tham s6 phat, ham S duge xac dinh bdi
S (x) = Zmax {gi (x),0} + Z \h; (z)|, Vo eR"
el jeJ
Ham S? (z) := (S (z))? 14 s6 hang phat cap p va quy uée 0° = 0 trong
truong hop p = 0.

Ngoai ra S?, ta xét ham nita lien tuc dudi bat ky
¢ : R" — Ry U {400} c6 tinh chat

C={zeR"¢(z)=0},

nhu mot sé hang phat tong quéat cho NLP. Tuong ting véi s6 hang phat
nhu thé c6 mot ham phat c¢6 dang f + u® ghép véi NLP. Ham phat
[+ u® bao gom tat ci cac ham phat [, (0 < p < 1) nhu céc truong hop
dac biét.



