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U DUNG PHAN MEM CVX BE GIAI BAI TOAN TOI UU LOI

Phan Lé Na*, Ho Thi Huyén Thuong**

ABSTRACT
CVX is a sofiware package that runs in Matlab, and it has many applications to deal with problems in
the real world. In this paper, we introduce the CVX software and present some simple examples for solving
linear programming and convex optimization problems using the CVX.
Keywords: CVX software, convex optimization problems.
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1. Gi6i thi¢u phan mém CVX

CVX 1a phan mém duge mo hinh hoa cho cac bai
toan quy hoach 16i/ti wu 16i (convex optimization).
Pay 1a phan mém viét trén Matlab (c sir dung ca
C, dudi dang mex files). Phan mém nay rat hiru ich
khong chi cho ngudi 1am toan 1y thuyét, toan ung
dung ma ca nguoi lam ky thuat, diéu khién, robotic,
khoa hoc may tinh, xtr Iy anh ... Péac biét CVX tng
dung trong khoa hoc may tinh: Hoc mdy (machine
learning), nhan dang mau (pattern recognition), khai
phéa di liéu (data mining), ... CVX la cong cu truc
quan va dé sir dung.

Phan mém dugc phat trién chinh boi TS. Michel
Grant (hoc tro cia gido su Stephen Boyds, Stanford),
download tai: http://cvxr.com/cvx/.

CVX chila phﬁn mém duoc mé hinh hoa, duoc
hiéu ndm na 1a chuyén bai toan dudi dang moé hinh
ngoén ngit “toan hoc thong thuong” vé mot dang
chuén tac, rdi sau d6 sir dung cac software khac dé
giai bang sb. CVX duoc lap trinh bang cach dinh
nghia lai cac ham co so cua matlab nhung dudi dang
object, khong phai numeric.

Vi du cac ham norm, vec, hay céc toan tir +, -,
* Jvaca(), .. déu duoc dinh nghia lai trong CVX.
Céch 1ap trinh nay hay dugc dung trong 1ap trinh
huéng ddi tugng. Tuy nhién khong st dung class
trong matlab.

Giai bai toan t6i uu 16i trén phan mém CVX dya
trén mot nguyén 1y don gian 1a da s6 ham 16i (convex
function) la hop cua cac ham don gian, vi du ham [x|
<=1, c6 thé viét thanh x <= 1 va -1 <=x, hay x’*Q*x
<= 1, c6 thé viét thanh [[y||"2 <= 1, v6iy = Q*{1/2}x
(d6i bién bang k¥ thuat nay goi 1a disciplined convex
programming). Tuy nhién CVX cé giai duoc tt ca
cac bai toan tbi wu 10i (convex optimization) khong?
Cau tra 101 1a khong. CVX giai dugec mot 16p rét
nho cac bai toan giai tich 16i. Cac bai toan nay phai
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chuyén vé duoc bai toan linear conic programing,
nghia la c6 dang

Tim min ¢’*x

thoa man diéu kién A*x =b; x € K,

voi K 1a mot cone (nén), K=K *x K, x ..., v6i
K. 1a mot trong 3 loai nén: R*-+, second order cone
va semidefinite cone.

Vi du khi giai bai toan qui hoach tuyén tinh bang
phuong phép don hinh thi ta dya vao dang bai toan
sau day dé giai:

Tim minimize( ¢’ * x +d)

théa man diéu kién:

A*x==b;
x >=0.

C6 thé kiém tra mot sb két qua trong toi wu 16i:

- Kiém tra néu ham f15i va f(a) 1a mot afine thi
f(a) 16i?

- Kiém tra néu ham f khong 15i thi -f ham 16i?

Sau day gidi thiéu mot sé ham trong CVX:

Function Meaning Attributes
norm(x, p) [1xl cvx
square (x) X cvx
square_pos(x) (x4)? cvx, nondecr
pos(x) Xy cvx, nondecr
sum_largest (x,k) X+ -+ XK cvx, nondecr
sqre(x) vVx (x=0) ccv, nondecr
inv_pos(x) 1/x (x> 0) cvx, nonincr
max (x) max{xy,... X} cvx, nondecr
quad_over_1in(x,y) | x*/y (y > 0) cvx, nonincr in y
lambda_max (X) Amax (X)X = XT) cvx
2

huber (x) il Il <1 cvx

x| -1, |x|>1

Ngoai ra, ta co thé xem thém cac vi du vé su
dung CVX tai http://cvxr.com/cvx/

2. Khéi dong CVX

Gia sir da c6 CVX tai Folder trén Destop, file
vdl.m tai examples. Dé khoi dong phan mém CVX
ta thuc hién theo cac budce sau:

1. Vao CVX

2. Click dtp chudt vao cvx_setup

3. Chay cvx setup tai ctra s6 Command
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SV théng qua cac chii dé khac nhau trong cudc song.

*Muc dich: Cung ¢ kién thtrc vira hoc (chii yéu
la tr vwng) Nang cao kha ning tong hop va phat
trién ¥ vé mot chir dé sau khi doc.

*Thoi gian: 10 phit

*Phwong phap: Cho HS thdo luan theo nhom
4 nguoi (7 phut). Tuy theo trinh d§ cta HS va thoi
gian danh cho hoat dong, ¢6 thé chia cac nhém (1)
thao luan mot trong ba cau hodc (2) thdo luan 3 cau.
Truong hop 1, ndi dung thao luan s€ sau hon va yéu
cau HS phai tu duy nhiéu hon; truong hop 2, HS ¢6
thé thao luan vé nhiéu van dé hon.

3. Bién phadp thay doi cach kiém tra danh gid
(KTDG).

KTDG két qua hoc tap ciia SV 1a khau quan trong
trong qua trinh day va hoc phtt hop véi yéu cau thyc
tién nghé nghiép. Do d6, can phai d6i moi KTPG
KQHT theo hudng tiép can ning luc s& lam thay d6i
cach hoc cua SV, qua dé, nang cao chat lwong va ning
luc nghé nghiép cho SV. Trude day, cic bai KTDG
thuong dya vao kiém tra thuong xuyén, dinh ki nén
chwa phat huy hét duoc nang lyc, phan loai SV. Ngay
nay, day hoc theo dinh huéng TCNL cua SV nham
phat huy tinh tich cuc cling nhu kha nang, nang luc
ctia SV can phai da dang hoa cac hinh thirc kiém tra,
khuyén khich SV st dung bai thuyét trinh, bai viét,
du an, san phém nghién ctu lién moén,... Trong bai
KTPG, GV can sir dung nhleu phuorng phap danh gia
khac nhau nhu thi viét, vin dép, tric nghlem trinh
bay du an... Trong d6 chu trong chuyén tir danh gia
kién thuc sang danh gia qua trinh, chu trong dén ky
ning co ban nhu ning lyc ca nhan. C6 nhu thé mai
phat trién toan dién nguoi hoc vé duc, tri, thé, my va
tinh cam. D& kiém tra khong chu trong kién thirc ly
thuyét han 1am ma can hudéng dén viéc van dung kién
thirc da hoc vao cudc séng.

D6i moi cach KTDG theo phat trién nang lyuc
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cua SV vi du nhu bai thi thyc hanh SV lam cac du an
dugc tinh diém kiém tra 1 tiét, nhu vay SV ¢6 co hoi
g& diém va dugc danh gia theo niang luc ¢ cac khia
canh khéac nhau. SV dugc thoa stc sang tao va rén
ky niang giao tiép nhiéu hon thong qua viéc thuyét
trinh san phidm nham nang cao chat lugng hoc tiéng
Anh, khich 1& tinh than hoc tap, yéu thich mén hoc
nay hon.

3. Két luan

Tir thyc té giang day b mén tiéng Anh ¢ truong
CDSP Dién Bién va két qua nghién ciru cia dé tai
mot s6 bién phap nang cao KNDPH tiéng Anh cho SV
khong chuyén tic gia nhan thay, cac tiét hoc da soi
ndi hon, SV tich cuc tham gia phat biéu xay dung bai
hon. S6 SV yéu kém t6 ra phin khoi cung cac ban
tham gia vao cac tro choi tap thé, cac hoat dong cap
nhém. Qua dé, giup SV tu tin hon trong giao tiép, tao
dong lyc, thic day SV khoi day niém dam mé, yéu
thich va hung thia mon hoc kho nay. Tur d6 cai thién
dugc kha ning doc hiéu tiéng Anh cua SV va giup
SV tr¢ thanh con nguoi linh hoat hon, sang tao hon,
chu dong linh hoi kién thirc trong moi linh vuc va
trong cudc sdng thuc té hang ngay.
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5. Két luan

CVX la phan mém modeling cho céc bai toan
quy hoach 16i va t6i wu 16i. Pay 1a phan mém viét
trén Matlab. Phin mém nay rat hiru ich trong Khoa
hoc May tinh. Bai bao da gidi thiéu cira s6 Command
Window, khéi dong phin mém CVX, néu dang tong
quét bai toan qui hoach tuyén tinh, bai toan ti uru 16i.
Tir d6 ap dung giai cac bai toan toi wu 16i baing CVX.
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