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L.oi cam on

Luan van nay dugc hoan thanh tai truong Pai hoc Khoa hoc, Pai hoc Thai
Nguyén dudi su gitip d3 va huéng dan tan tinh cia GS.TSKH Lé Ding Muu. Qua
day, tac gia xin bay té long kinh trong va biét on sau sic t6i Thiy, ngudi da danh
nhiéu thdi gian va tAm huyét d€ huéng din va tao diéu kién cho tic gia trong sudt
thoi gian lam ludn van.

Trong qua trinh hoc tdp va lam luan van, tir bai giang cua cac gido su, pho gido
su cong tac tai Vién Toan hoc, Vién Cong nghé Thong tin - Vién Han 1am Khoa hoc
va Cong nghé Viét Nam, céc thay cd trong trudng Pai hoc Khoa hoc - Pai hoc Thai
Nguyén, tac gia da trau doi thém rat nhiéu kién thic phuc vu cho viéc nghién citu va
cong tac cia ban than. Tac gia xin gdi 16i cdm on chan thanh dén céc thay co.

Tac gia xin chan thanh cam on Ban giam hiéu, Phong dao tao, khoa Toan - Tin
truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén da quan tam va giup dé tac gia
trong sudt thdi gian hoc tap tai trudng.

Cubi cling tdc gia xin gti 15i cdm on tdi gia dinh, ban bé da luon dong vién, gitp
dG va tao diéu kién t6t nhit cho tic gia trong qua trinh hoc tip, nghién ctiu va 1am

luan van.

Thai Nguyén, thang 05 nam 2018

Hoc vién

Nguyén Thanh Trung



M6 dau

Quy hoach 16i 12 mdt 16p bai toan cd ban ctia tdi uu héa. Mot dic diém co ban
nhit ctia 16p bai todn nay 12 moi diém cuc ti€u dia phuong déu la cuc tiéu tuyét doi.
Tinh chit quan trong nay cho phép cac 1y thuyét cé tinh dia phuong nhu gidi han, vi
phan, c6 thé ap dung truc tiép vao quy hoach 16i. Ly thuyét vé bai toan quy hoach 16i
da dudc quan tAm nghién citu nhiéu va da thu dudc nhiéu két qua quan trong dua trén
ly thuyét clia giai tich 15i va tdi uu héa; vé phuong dién tinh toan, da c6 kha nhiéu
phuong phap httu hiéu cho 16p bai toan nay. Cac phuong phap do da dudc gidi thiéu
trong cudn sach Tdi uu 16i (Convex Optimization) cia c4c tac gia Stephen Boyd and
Lieven Vandenberghe do nha xuAt ban Cambridge University Press in nim 2004.

Pé tai luan viin "Mt phuong phap quy hoach 16i giai mot 16p bai toan chap nhan
16i tdch" c¢6 muc dich gi6i thiéu lai kién thiic co ban vé giai tich 16i, bai todn vé quy
hoach 16i. Pic biét di sau vao cac bai chip nhan 16i tdch vA mot phuong phap giai.
Noi dung luan vin gdm hai chuong:

Chuong 1. "Kién thifc chuin bi” gii thiéu cac kién thiic co ban nhit vé tap 1i,
ham 13i va duéi vi phan ham 16i.

Chuong 2. "Phuong phap quy hoach 16i gii bai toan chip nhan 16i tach" gi6i
thiéu bai todn quy hoach 16i va mot sd tinh chit ctia né. Nhac lai phuong phép chiéu
dao ham giai bai todn d6. Cubi cling tic gia gidi thiéu bai todn chip nhan 16i tach va

mdt phuong phap giai.



Chuong 1

Kién thic chuin bi

Trong chuong ndy, tic gia gidi thidu cac kién thifc co ban nhit vé gidi tich 16i, 1a
nhiing kién thiic nén tang can thiét phuc vu cho viéc nghién ctiu va giai quyét dé tai.

Céc kién thiic ctia chuong nay dudc tong hop tir cac tai liéu [1] va [2].

1.1 Tap loi, ham loi
Trudc hét ta nhac lai khai niém tap 16i trong R” va cac khai niém c6 lién quan.

Pinh nghia 1.1. M6t tap C C R”™ dudc goi 12 mot tdp [6i, néu C' chita moi doan

thang di qua hai diém bét ky ctia né. Tic 1a C 16i khi va chi khi
Ve, ye C,VA€[0,1] =+ (1 - Ny e C.

Ta néi x 12 16 hop 16i cta cac diém (vécto) z', 22, ..., 2 néu

k
r=Y N\al, )\j>0Vj:1,...,k,Z)\j:1.

j=1 j=1
Tuong tu, = 14 t6 hop affine cla cac diém (vécto) z', ..., 2% néu
k k
xr = Z)\jxj, Z)\j = 1.
=1 =1

1

Tap hop ctia cic t& hop affine clia 2!, . .., 2* thudng dudc goi 1a bao affine cia cac

di€m nay.
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Hinh 1.1: (a), (b), (e) - Tap 16i; (c), (d) - Tap khong 16i

Ménh dé 1.1. Tdp hop C la 16i khi va chi khi né chita moi t6 hop 16i ciia cdc diém
ciia né. Titc la: C 16i khi va chi khi
k k
VEEN,VAL... . M >0: ) N=1Va . dbeC=> Naed
j=1 j=1

Chiing minh. Diéu kién di 12 hién nhién tir dinh nghia. Ta chting minh diéu kién can
bing quy nap theo sb diém. Véi k = 2, diéu can chiing minh suy ra ngay tif dinh
nghia ctia tap 16i va td hop 16i. Gia sit ménh dé ding véi k& — 1 diém. Ta can chiing

minh véi k diém.

Gia st = 12 t& hop 16i cta k diém 2!, ..., 2% € C. Tiic 1a
k k
p=Y) N, A >0Vi=1,... .k Y A=L
=1 =1
Piit
k-1
(=2

=1

Khid60 < ¢ < 1va

k-1 k-1
. o
T = Z)\jaﬂ + ezt = CZ Dl Az
p = ¢
Do .
-1
N
= ¢
vaZl > 0v6imoij=1,...,k— 1nén theo gia thiét quy nap, diém
k-1
i
Y= Il e C



Ta co
r = Cy + Mz
Do ¢ >0, \py > 0va
k
CHae=) N=1,
=1
nén z 12 mot tS hop 16i clia hai diém y va 2* déu thuoe C. Vay z € C. O

Ldp céc tap 16i 1a dong véi cac phép giao, phép cong dai sd va phép nhan tich

Descartes. Cu thé, ta c6 ménh dé sau:

Ménh dé 1.2. Néu A, B la cdc tdp i trong R", C' la 16i trong R™, thi cdc tdp sau
la 16i :
ANB:={z |z € A z € B},

M+ B :={x|aa+ b, ac A beE B, a,5 € R},
AxC:={xeR"™" |2 =(a,c):a€ A ceC}.

Pinh nghia 1.2. Mot diém a € C dudc goi 1a diém trong tuwong déi ciia C néu né 1a

diém trong ctia C' theo td-pd cam sinh bdi affC (tip affine nhd nhat chia C).

Ta sé ky hiéu tip hop cic diém trong tuong dbi ctia C 1a riC. Theo dinh nghia
trén ta co:

1iC :={a € C' | 3B: (a+ B) naffC C C'},

trong d6 B 1a mot 1an cin mé cia gbe. Hién nhién
riC = {a € affC' | 3B: (a + B) naffC C C}.

Tiép theo ta nhic khai niém ham 16i va mot s6 khdi niém lién quan.

Cho C C R latap 16i va f: C' — R. Ta sé ky hiéu
domf :={z € C| f(z) < +o0}.
Tap dom f dudc goi 1a mién hitu dung cia f. Tap

epif = {(z,n) € C xR f(z) < p}



dudc goi 1a trén dé thi cia ham f.
Bing cich cho f(x) = +oonéu z ¢ C, ta cé thé coi f dudc xdc dinh trén toan
khong gian va hi€n nhién la
domf ={z € R" | f(z) < +00},
epif = {(z,n) € R" X R f(z) < pu}.
Do sé 1am viéc v6i ham s6 nhan ca gid tri —oo va 400, nén ta quy udc:
Néu \ = 0, thi Af(z) = 0 v6i moi .
Pinh nghia 1.3. Cho ) # C C R"16i va f: C' — R. Tanéi f 1a ham 1éi trén C,
néu epi f 1a mot tap 16i trong R"+1.
Sau dy ta sé chii yéu 1am viéc v6i ham f: R” — R U {+oc}. Trong trudng hop
nay, dé thiy rang dinh nghia trén tuong duong véi
PO+ (1= Ny) < M) + (1= N f(y) Vo, y € C, YA € (0,1),
Ham f: R" — R U {400} dudc goi 1a I6i chdit trén C' néu
FOw + (1= X)g) < Af(2) + (1= N f(y) Y, y € C, YA € (0,1).
Ham f: R" — R U {+oo} dudc goi 1a [6i manh trén C véi hé s6 n > 0 néu
Ve, y € C, VA € (0,1) co:
1
FOz + (1 =Ny) < Af(z) + (1= A)fy) = 501 = Alle — yll*.
Dé kiém tra dugc rang, f 16i manh trén C v6i hé sb 1 > 0 khi va chi khi ham
n
h() = 0 - DILP
16i trén C.

Bing qui nap, dé dang chiing minh dudc ring, néu f nhan gi tri hitu han trén

tap 16i C, thi v6i moi s tu nhién m vimoi 2!,..., 2™ € C' thoAman \; > 0,. ..,
m

Am >0, > A =1,taco
=1

f <Z )\j:rzj> < Z A, f(27) (bét ding thic Jensen).

j=1 j=1



Ham f dudc goi 1a mot ham Iom trén C, néu — f 16i trén C.

Vidu 1.1. Cho S := {z € R" | ||z|| = 1} 1a mot mit cau va h: S — R, 1a mot

ham bit ky. Dinh nghia ham f nhu sau:

0 néulz| <1,
f(z) =19 h(x) néulz|| =1,

+o00 néu ||z|| > 1.

Ham nay dudc goi 1a ham miit ciu. DE thiy rang f 1a mot ham 15i trén R™, mic du h

12 mot ham khong 4m bt ky trén mit cau S.

Vi du 1.2. Vi du vé ham 156i, hAm 16m

f(Az! + (1 = A)z?)
e

M)+ -NfE) T
Sgpiat T

@) .ot

- .

FORY + (1 - X))

! Az! + (1 = A)z? 72 ! Azl + (1 - A)z? 2

(a) (b)

Hinh 1.2: (a) - Ham 16i; (b) - Ham 16m
Dudi day 1a mot diéu kién can va di vé ham 15i, rat tién ich trong nhiéu trudng
hop.
Ménh dé 1.3. Mot ham f: C — R la [6i trén C khi va chi khi

Vo, y € C, VYa > f(z), V8 > f(y), Y\ € [0,1]
= fAz+ (1 —Ny) < da+ (1 —N)p.



