Thuat toan don hinh
Truong Phuéc Nhéan, 07/12/2018
Noi dung bai viét trinh bay cac y chinh cua thuat toan don hinh, mét phuwong phép toan hoc hiéu qua
thuong dugc sir dung dé giai quyét cac bai toan quy hoach tuyén tinh.
Dau tién ta nhic lai mot s6 dinh nghia co ban vé bai
toan quy hoach tuyén tinh:

Dang tong quat caa bai toan quy hoach tuyén tinh ~ Bai toan 1.

Tim cac sb x,, x,,..., x,, Sa0 cho Tim x,,x, sao cho
[ (% %5500X, ) = €, +€,X, +...+¢,x, — min(max ) f(x,,x,)=3x, +4x, > min
trong do: trong do:
—x, +35x, =28
Za X =u.,j=1,.,k
v 2x,+5x, <17
5x,—3x, =24
Z%x, Sup,j=k+1,...,10
X;,%, =20
Zal]xj 2u;,j=1+1..
Mgt s6 thuat ngir co lién quan vé bai toan quy hoach Hinh v& minh hoa
tuyen tinh
e Ham f dugc goi la ham muc tiéu. e P
| \\ Tap cac phuong an thda man 3%, +2x,=31
Z%Xj =u;,j=1....k
Ss_«|Phuong an toi
e Diéu kién Zaﬂxl <u;,j=k+L..,[ dugcC goi la i \‘\\l NI fhueng dnue bien
! ~Phuong an \\
\\ \\ Ty
Zauxj 2u;,j=1+1,. T TR A SO TN

diéu kién rang buoc.

e Bosd x= (X)X, )T thoa man diéu kién rang
budc dugc goi la phuong an cua bai toan.

® B6 86 x=(x,,%,,....x,) thoa man diéu kién rang
budc va lam téi wu ham muc tiéu dugc goi 1a phuong an
toi wu cua bai toan.

Bai toan quy hoach tuyen tinh co thé dc giai bang nhicu cach khac nhau: thuat téan don hinh, thuat
toan ellipsoid, thuat toan ti 1 affine, thuat toan giam the, thuat todn duong trung tam,.... Nhung thuat
toan don hinh van ludn la thuat toan quan trong s6 mot vi n6 thuan tién trong thuc hanh va cai dat trén
cac chuong trinh may tinh.

Y tudng cua thuat toan don hinh la bat dau tir mot phuong an ban dau, néu n6 chua phai toi vu thi di
theo mot canh ctia mién rang budc dé téi duwgc mot phuon an toi wu hon.

Khi thuat todn ket thic thi phuong an tim dugc chinh la phuong an toi vu.
bé giai mét bai toan quy hoach tuyen tinh bang thuat toan don hinh, ta thuc hién cac budc sau:



Buwéc 0. (Pwa bai toan vé dang chuin)

Pé thuan tién cho viéc thyc hanh bang phuong phap
don hinh ta s€ ludn luén quy moi bai toan quy hoach
tuyén tinh vé duéi dang chuén

Dang chuan cia bai toan quy hoach tuyén tinh
Tim cac so x,, x,,...,x,, a0 cho

f(xl,xz,...,xn) =X, +C,X, +...+C X —>min

trong do:
Zaljxj = uj,j =1,....k
j=1
x;20,vj=1Lm

(.41 yysenr,,, 12 CAC tham sb thuc va b, >0,V )

M@t s phép bién doi thudng dung:

e Neéu c0 bien x, <0 thi dat y, = —x; va thay vao bai
toan.

e Néu c6 bién x, > ¢ >0 thi dat y, = x, —c va thay
vao bai toan.

e Néu co bién x, khong cé diéu kién rang budc nao
(bién tu do) thi dat x, =y, —z, Véi y,,z, >0 va thay
vao bai toan.

e Néu c6 diéu kién dang A(x,,....x,)<C Véi C20
thi dua thém bién s >0 vao dé chuyén vé dang
h(xl,...,xn)+s =C.

e Néu c6 diéu kién dang A(x,.....x,)=C véi C20
thi dua thém bién >0 vao dé chuyén vé dang
h(xl,...,x”)—t =C.

Sau khi két thuc, ta dugc mot bai toan twong duong
véi bai toan ban dau va ¢ dang chuan.

Bwoc 0.

Bai toan 2.
Tim x,,x, sao cho

f(xl,xz) =3x, +4x, > min

trong do:
—X, +35x, — X, =8
2x,+5x, +x, =17
5x, —3x, —xs=4
X;3 Xy, X3, X 4, X5 20




Pé xay dung phuong phéap cuc bién ban dau va tinh chinh nghiém cho bai toan quy hoach tuyén tinh ta
sé dung cac phép quay loai dugc dinh nghia nhu sau

So d6 minh hoa cho phép quay
—X, —X; —X, —X, —X, —X; -y, —X,
=1 4 a; a a,, Y= by, blj by, b,
Yi= | 4y a; >< a;s a, Yi = b, sz/ b, b,
Yy r ail arj h ars rn xs = brl brj brs m
y m aml amj oo ams amn y m bml bmj bms bmn
1
brs =
ars
a. .
b,=—",j#s
. . a
Quy tac xac dinh cac hé so : ”
b, = s ity
ars
aijars - arjais . .
bj=—————,i#r,j#s
al'S
Buéc 1. (Xay dung phwong an ban dau) ) Budc 1.
Bang don hinh cua bai toan quy hoach tuyen tinh ¢
dang chuan la -x, =X, —x; -x, —x; | 1
—Xl cos _.XS _xn 1 0 = —1 5 —1 O O 8
0= ay ay a, u,
see ese see ese 0 = 2 5 0 l o 17
0= a; a;s a, u;
0= 5 -3 0 0 -1 4
O = arl ars arn ur f = _3 _4 O 0 0 0
O = aml ams amn um AR BO *
f=1 — —c, —c, 0 0 | —x, —x, —x, -x | 1
Xétdong thir i tayy (1<i<m): 0=111/5 [ 22/5 -1 0 -1/5] 44/5
e Néu a,,a,,....a, <0 thi tap cic phuong &n cua bai 0— 0 1
toan D=, do db bai toan v6 nghiém = |[-2/5) 31/5 2/5 | 77/5
e Néu tdn tai @, >0, ta chon cot s 1am cot quay. Dé xac
al a : quay x =15 ] -35 0 0 —1/5]| 4/5
dinh dong quay dau tién ta lap cac ti s —- tai cac phan
) o F=[3/5 [-29/5 0 0 —3/5]12/5
tr a, >0 trén cot s, sau do tim ti S6 nho nhat




min 24 = u— khi d6 dong r sé dugc chon lam dong
a's ars
quay.

Thuc hi¢n phép quay voi tam a  ta thu duoc:

_'xl _xsfl _'xs _'xn 1

0= b11 bl,x—l bls bln Vi

0 = bil bl s—1 bis bin Vl

0 = brl br,s—l brs brn V’

0 = bml bm s—1 bms bmn vm

f=1 4 d.— d, d, | d,

e Khi thuc hién phép quay tdm a _ thi x, duoc chuyén
xuéng hang r vasé 0 & hang r duoc chuyén Ién cot s .

e Khi thuc hién xong phép quay ta sé x0a bo cot s di vi
cot s bi triét tiéu.

Thuc hién lién tiép cac phép quay nhu trén dé lan luot
khir cac s6 0.

Khong mat tinh tong quat, gia str cac bién dugc chuyén
xuong 1a x,,x,,...,x, , ta thu duoc

Lap luan tuong ty ta nhan dugc:

—X,. —Xx, —x, 1
X = Clms Cis Ciy A
’xr = Cr,m+l CI‘S Crn tl
xm = Cm,m+l b Cm,s Cm,n tm
f= 1A, A, A, A,

Dau hiéu toi uu ‘

Gia sur X la phuong én cyc bién thu dugc bang
cach cho cac bien doc 1ap bang 0, bien phy thudc bang
cot so hang tu do.

TH1. Néu A, <0 (;j=1..n) thi X 1a phwong én tdi yu.
TH2. Néu ton tai A, >0 thi:
TH2.1. ¢, <0 (i =1...m): bai todn vd nghiém.
TH2.2. Ton tai ¢, >0: c6 thé xay dung phuong an
cuc bién X’ mai tét hon phuong an X .

-X, =X, =X, =X 1
0= | 22/5 -1 0  —1/5 | 44/5
0= | 315 O 1 2/5 | 77/5
x=|-35 0 0 —1/5| 4/5
f=1-29/5 0 0  -3/5]| 12/5
¢ O B9o
—X, —X, —X, 0 1
0= | 152 -1 1/2 | 1/2 || 33/2
xg= | 31/2 0 5/2 || 52 || 77/2
x, = | 52 0 /2 | 1/2 | 17/2
f=117)2 0 3/2 | 3/2 | 51/2
* —
—X, —X, —Xx, 1
0= 15/2 -1 1/2 33/2
X = 31/2 0 5/2 77/2
X, = 5/2 0 1/2 17/2
= 7/2 0 3/2 51/2
|
0 —X, —-X, 1
X, = 2/15  -2/15  1/15 | 33/15
xg= | =31/15  31/15  22/15 | 22/5
X, = ~1/3 1/3 1/3 3
f= 1 =715 7/15 19/15 | 89/5
v
—X; -X, 1
X, = ~2/15 1/15 33/15
X = 31/15 22/15 22/5
X, = 1/3 1/3 3
= 7/15 19/15 89/5




Buwéc 2. (Tdi wu héa phwong an)

Phép xay dung phuong an cuc bién méi dugc tién hanh
nhu sau:

e Chon cot s lam cot quay

A . A N A , . X t .
e D¢ xac dinh dong quay dau tién ta lap cac ti so — tai
c

is

cac phan tir ¢, >0 trén cot s, sau d6 tim ti $6 nho nhat

min—t = Lr — 9 khi d6 dong r s& dugc chon 1am dong
C's Crs
quay.
Thuc hién phep quay véi tam ¢, , ta thu duoc bang don

hinh méi véi phuong an cyc bién tuong tng X'

=X, e =X .. =X, 1

_ ’ ' ' lJ

xl - Cl,m+l ot Cls ot Cln 1
_ ’ ' ' '

xs - Cr,m+1 Crs Cm tr
_ ’ ’ ' '
'xm - Cm,m+l Cm,n Cm,n tm
— ' ' ’ '

f Am+1 An An AO

Cong thtre tinh d6 suy giam

F(X)—7F(X")=6A,

Luuy: ‘
Trong truong hop ta cé nhiéu tdm quay thi ta chon tam
quay lam cho ham muc tiéu suy giam nhiéu nhat.

Tai liéu tham khao:

Budc 2.
2 ) 2
: 3
0, = min 351,1} = %
15 3) 15
B2 | 2
. 3
0, = min 115,252,1] = %
15 15 3] 15
—X, -Xx, 1
X, = —-2/15 1/15 33/15
X = 31/15 | 22/15 22/5
X, = 1/3 1/3 3
= 7/15 19/15 89/5
'
—X, —X; 1
X, = -5/22  -1/22 2
X, = 31/22 | 15/22 3
X, = -3/22 -5/22 2
f= |-29/22 -19/22| 14

Ho Hitu Hoa , Gido trinh Quy hoach tuyén tinh, Pai hoc Can Tho.




