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XAY DUNG THUAT TOAN QUY HOACH TUYEN TiNH
DUA TREN GIA LUQNG NGAU NHIEN

Linear Programming Algorithm based on random Increment
Nguyén Khic Quéc!
Tém tit
Quy hoach tuyen tinh cé mot vi tri quan trong trong 161 wu héa véi hai 1y do: thir nhdt, mo hinh tuyen
tinh don gian, dé ap dung; thir hai, nhiéu bai toan quy hoach nguyen va quy hoach phi tuyén c6 thé xap

xi v0i do chinh xdc cao boi mgt day cac bai toan quy hoach tuyén tinh. Trong bai bdo, chiing t6i gidi
thiéu thudt toan gia lwong ngau nhién dé giai quyét bai todan nay.

Tir khéa: quy hoach tuyén tinh, gia lwong ngdu nhién, ngau nhién, quy hoach phi tuyén.

Abstract

Linear Programming plays a very important role in optimization because of the two following rea-
sons. First, its linear models are simple and easily applicable. Second, many mathematical problems
which are original and non linear can be solved with approximately high accuracy by a series of linear
programming ones. In this article, it will explore how to use random incremental algorithm to solve

mathematical problems.

Keys words: linear programming, Random Increment, random, non linear programming.

1. Gidi thi¢u

Quy hoach tuyén tinh 1a mét trong nhing 16p
bai toan dugc nghién ciru day di ca v& mit Iy
thuyét 1an thyc tién. N6 bat ngudn tir nhitng nhém
nghién ctru cua nha toan hoc Nga ndi tiéng - Vién
si Kantorovich L.V. Ong di néu trong mot loat
cong trinh v& bai toan ké hoach hoa san xuit dugc
cong bd nam 1938. Nam 1947, nha toan hoc My
Dantzig dd nghién ctru va dé xuét phuong phap
don hinh (Simplex method) dé giai bai toan nay.
Nam 1952 phuong phap don hinh da dugc chay
trén may tinh dién ti 6 M¥.

2. N¢i dung
2.1. M6 ta bai toan

Bai toan quy hoach tuyén tinh 1a tim cyc tri
ham muyc tiéu tuyén tinh cua cac bién thuc véi
ham tuyén tinh cta nhiéu bién. Trong bai bao nay,
ching t6i goi d chira cac bién sb va n 1a sb cac
rang budc. Moi rang budc n mo ta nia - khong
gian trong khong gian d - chiéu v6i didu kién 1a cac
diém cuc tri bi gidi han trong nira - khong gian nay.

Giao cua cac nua - khong gian nay la mot da dién
trong khong gian d - chiéu (c6 thé rong hoac khong
c6 dudng bién). Chung ta c6 thé quy vé “viing cé thé
thuc hign” (feasible region). Tuy nhién, ching ta s¢
gi6i han lai s chidu cua bai toan nay.

Goix,....x, gdm d bién trong bai toan quy hoach

! Thac st - B6 mén Céng nghé Thong tin, Truong Dai hoc Tra Vinh

tuyén tinh. Goi Cp....c,lacach¢ s6 ctia nhing bién
trong ham muc tleu goi A, voil<i<nvalj<d
chtra hé s6 x, trong rang buoc thtr i. Goi 4 1a ma
trap (Aij), vecto c(cl,..;.,c ), va vecto x(x,,...,.x, ).
Bai toan dugc phat biéu nhu sau:

C" (nhé nhat)
Ax< b

@.1)

voi b 1a vecto cot. (2.2)

Goi F(4, b) 12 viing ¢6 thé thie hién, dugc xac
dinh bdi Avab. Vecto ¢b hudng trong khong glan
d. Xét vé mat hinh hoc, chiing ta s& tim mot diém
ngoa1 F(A, b) theo phuong nguoc lai dén ¢ néu nhu
ton tai mot diém xac dinh, thi:

1. Padién F(4, b) 12 khong rong va c6 duong

bién.

2. Cuyc tiéu héa ham muc tiéu x, hay ¢=(4,

0, ...,0).

Khi d6, ching ta tim mot diém trong F(4, b)

voi gia tri cuc tiéu x.

3. Gia tri cuc tiéu tim théy tai mot diém duy

nhit 1a mot dinh cua F(4, b).
4. Véi mdi dinh cua F(4, b) dugc xac dinh
bang mdt hing sb d.

Goi H chura tap cac rang budc dugc xac dinh boi
A vab. Goi S C H la tap con rang budc trong H.
Trong bai toan quy hoach tuyén tinh dang xét, ta xac
dinh tap con S cung véi ¢, khi chuong trinh tuyén
tinh dat toi gioi han cuc tiéu. Vi vay, myc 3 —4 &
trén van con thoa:
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(i) Cuc tiéu xay ra tai mot dinh duy nhat.
(ii) Vi mdi dinh cta ving cé thé thuc hién
dugc xac dinh boi rang budc d.

Goi O(S) 1a gia tri cia ham muc tiéu dugc xac
dinh bai ¢ va S (co thé O(S) = -0). B 1a mét tap
rang budc co so, O(B) > - o va O(B’) > O(B). Cho
B’ < B. Co s6 cua H la B(H) khi B(H) dugc xac
dinh 1a dinh t61 vu nhat. C6 thé goi B(H) hoac
O(B(H)) 1atoi uu ctia bai toan quy hoach tuyén tinh.

Dé giai quyét bai toan quy hoach tuyén tinh trén ta
ding thudt toan giao ciia mira - khéng gian dé tim F(A,
b) va sau do6 la tim gia tri ham muc tiéu tai mdi dinh
cta da dién F(4, b). Nhu vay, tong s tién trinh dugc
danh gia 1a rat thap, khi d6 s6 cac dinh ctia F(4, b) ¢6
thé 1a Q(nl4?).

2.2. Phan tich bai toan

Dé tién hanh nghién ctru mot thuat toan ngau
nhién cho bai toan quy hoach tuyén tinh, ching ta
hay goi lai cac phéan tir ctia thuat toan don hinh. Day
1a mot thudt toan tat dinh, bit ddu tir mot dinh cua
F(A, b) v&i mdi day con duoc goi lai, cac tién trinh
dén dinh 14n can - noi ma ham muc tiéu c6 gia tri
thap hon. Néu nhu dinh d6 khong ton tai thi ching
dat duoc gia tri cuc tiéu - day 1a vin dé chu yéu
clia thuat toan don hinh. Mot van dé phic tap nay
sinh khi cac dinh lan can c6 gia tri ham muc tiéu
giéng nhau, nhu vay rat kho xac dinh duoc cuc tiéu.
Chung ta xay dung ham Simplex trong bai toan quy
hoach tuyén tinh bang cach duyét qua céc dinh cia
F(A, b) va lap lai viéc nay cho dén khi tim dugc toi
wu, néu nhu ton tai.

Goi rang budc h € H dat cuc tri néu O(H\{h}) <
O(H). That vay, n6 rang budc trong B(H). Bang truc
giac cho thay, sy vang mat cua no s¢ khong lam thay
doi tinh t6i wu. Thuat toan SampLP dau tién dung
mau ngau nhién dan dén rang budc du thira rat nhanh.

Bit dau tir mot tap rong, SampLP ta xay dung lai
mot tap rang budc S chira mot chudi cac pha. Trong
mdi pha, mot tap V' < H\ S duoc thém vao S. Tap V
s€ ¢6 hai thugc tinh quan trong:

(i) Rat nho.

(ii) Chtra tat ca rang budc cuc tri nho nhat tir
B(H) khong nam trong S. Khi |B(H)|= d, két thuc
hau hét d pha sau do.

Ham SampLP dugc mo ta bén dudi va dugc thuc
hién chi tiét hon trong thuat toan InterSampLP.
Chung ta s€ phan tich InterSampLP sau.

2.3. Thuit toan SampLP
2.3.1. M6 ta thugt toan SampLP
Algorithm SampLP

Input: Mot tap rang budc H
Output: B(H) t6i uu
1. S <O,
2. ifn<9d’
return Simplex (/)
else

21 V—H;S—J;
2.2 While (|V] > 0)
Chon ngiu nhién R < H\ S, véi |R|

— r=min {d\n, [H\S]};

x < SampLP (R U S);

V «— {h € H|dinh x dugc xéc dinh
boi vi pham A};

it (M<2+/n)
then S — SuU T
2.3 reurn x;

2.3.2. Phan tich va danh gia thudt toan
That vay, voi n > 942 SampLP chon ngau nhién

tap rang budc r — R, gid tri cua r 1a dA/ 1, trur khi

H\S chira nhiéu hon d~/ 71 rang budc. Giai bai toan
nay bang phuwong phap dé quy, duoc xac dinh boi
R U S va xac dinh mét tap V' < H 1a vi pham rang
budc tinh t&i wu nay; chu y ring viéc vi pham rang
budc xay ra tir trong A\S. Néu ¥ khong c6 nhiéu

hon 2+/71 phin tir, ching ta thém ¥ vao S, khi dé
V tré thanh rong (nghia 1a B(H) duoc chua trong
S), chling ta quay veé x.

Thu tuc Simplex dugc goi chi v&i 94” hoac
mot s6 kha nhidu rang budc. V&i mdi bai toan quy
hoach tuyén tinh duoc goi 1a “Small”, ching ta
danh gia viéc goi Simplex nhu sau:

Tdng sb dinh ctia da dién cho bai toan nay khong

‘ 9d* ,
nhidu hon . I6n nhat 1a (4.94)".

[d/2]

D6 1a mot hing sé a so v6i thuat toan don hinh
dung mdt thoi gian nhiéu nhét 1a & cho mdi dinh,
vi thé chung ta c6 hai hé qua sau:

H¢ qud 1:

Pdnh gid tong viéc goi Simplex véi 9d” hodc mot
56 khd nhiéu rang buéc la O(d?*).
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Ké tiép, chung ta chimg t6 rang ¥ - mot tap clia
cac vi pham rang bugc x, 1a nho.

H¢ quad 2:

Goi S < H, va R < H\S la m¢t tdp con ngcfu
nhién mirc r. Goi |H\S| chita m. So cdc vi pham
rang bugc cua H boi O(R U S) la khong nhiéu hon
dm—r+1)/(r—d).

Nhur véy, chiing ta s& chimg minh hai tap ti vu
duogc xac dinh boi tap con cua cac rang budc nay.

Chirng minh:

Goi C,, chira mot tap 61 wu {O(T VST < H\S}.
That vy, goi SampLP(R U S) 1a phan tir cia tap nay
du’oc goi lai. Tuong ty, chiing ta xac dinh C,, 1a mot
tap t6i wu {O (T U S)|T < R} cho mét tap con riéng
biét. Bay gid, O(R U S) 14 phan tir duy nhét trong C,
thoa man voi moi rang budc trong R. M&i phan tirx €
C,,,goiv _chia s cac vi pham rang budc /4 boi x. Goi

 [1VxeORUS)
1 =
* |0 trong truong hop con lai

Ta c6 thé viét lai:
E[V|I=E[Y vil= > v.E[i]23)
xeCy xeCy

Nhu vy, E[i | don gidn chi la mot xac sudt, x 1a
t6i wu thuoc O(R U S). Vi mbi lan xuét hién nay,
rang budc d phai nam trong R, va con lai rang bude
r —d cta R phai nim trong rang budc m — v —d
cia H\S hodc khéng xac dinh ma ciing khong vi
pham bdi x.

Thatvay, (.. _ 4

Eli,]= -
Y

Tir (2.3) va (2.4) chi ra rang;
(m -V, - dj
—-d -1
Sy, Arma=" ) 25

xeCy m
r

Cubi cung dé hoan thanh viéc chimg minh bang
viéc chi ra tong bén vé phai theo cong thuc 2.5 la
khong nhiéu hon d. Mot mat, (7 — v, —d y m

r—d-—1 r

la x4c suat, x la mot phan tr cua C_va la mot trong

2.4)

£ m—r+1

X

1<

r—d
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nhiing Vi pham rang budc ctia R. Trong sd niy bang
v va s6 phan tir ctia C, cling la mot trong nhung
rang budc cua R. Tuy nhlen s6 phan tir nhiéu nhat
1a d, khi mdi phan tir cua tap R U S\{A} 1a t6i uu
cho rang budc & dé xac dinh O(R U S) t6i wu, chinh
la xac dinh rang budc d trong tap toiwu OR U S).

Nhu véy, s vi pham rang budc cta bat dang
thitc Makov kéo theo nhi€u mau ngau nhién trong

SampLP, Pr[|V] > 2\/;] < %. N6 kéo theo su
tac dong qua lai & budc 2.2 giita sy ting S nhiéu
nhit 13 2. Goi T(n) la thoi gian chay maximum
cia SampLP. Tap S dugc khéi tao rong, v6i mdi

pha d thém vao it nhit 2~/71 rang buéc. That vay,

IR U S khong bao gi&r vuot hon 3dv7 cho mdi
d pha, ching ta thuc hién nhidu nhat n phép thir
vi pham rang budc va dugc danh gia la O(d) cho
mdi phép thir; tong cong viée kiém tra rang budc 1a
O(cPn). Trong su twong tac v6i nhau da 1am s rang
budc giam xudng dén 942 hodc nho hon. Ching ta
sap xép lai thoi gian goi Simplex, dit ching cing
nhau dé quan sat, chiing ta cé:

T(n) < 2dT 3d /1) + O(&n) , v6in>9& (2.6)
2.4. Thuat toan InterSampLP

Ching ta mo6 ta thuat todn InterSampLP
bang cach kham pha B(H) dan dan, dung k¥ thuat
interative reweighting lam gia ting xac sudt cua
viéc bao ham lgi ich rang budc trong mau. Ching
ta chon mdt tap con ngﬁu nhién cua rang budc R
va mdt tap con xac dinh V' < H vi pham rang budc
bang su toi wu cua bai toan quy hoach tuyén tinh
xé4c dinh bai R. Dé thay cho viéc thém V vao tap S
nhu trong SampLP, ching ta dat rang bude V' vao
sau khi ting H, xac suit cua chung dugc chon 1a
mot vong tron. Bang truc gidc ta thay, rang budc
B(H) s& lap lai tim chung trong ¥ va ké tir day xac
suit ctia chung trong R ting nhanh hon. Sau dé tinh
lap lai duong nhu 13 twong ddi, tat ca rang budc
ciia B(H) c6 1& ding trong R va ching s& két thuc.
Chung ta mo ta chi tiét InterSampLP bén dudi,
két hqp mot dai luong tich phan duong weight w,
v61 moi rang budc & € H, rang budc 4 sé duoc dat
vao R vdi ty 1€ xac suét gia tri hién tai cua w,.

Trong budc 2.2 xac suat mot rang budc 4 duoc
chon 1a ty I¢ voi w,. Chung ta quay lai phan tich
InterSampLP.

Viéc goi vong 1dp while thuc hién thanh cong
néu: ZW <2),w)(9d-1)

heV heH
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(that vay, w, tang gp doi véi mdi h € H)
2.4.1. Mo ta thudt toan InterSampLP

Algorithm InterSampLP
Input: Mot tap rang bude H
Output: B(H) tdi uu
1. VheH, tip w,o—1;
2. ifn<9d’
return Simplex (/) else
2.1V« H,
2.2 While |V >0
Chon ngﬁu nhién R c H\S,
VOi [R|=r=9d"};
x < Samplex (R);
V«— {h € H|x vipham h};

it D, w, <22, w)(9d 1)
then Vi € Vidpw, < 2w,;
2.3 reurn x;

H¢ qua 3:

S6 lan Iap cia vong Idp While gitta cdc lan lap
thanh céng lém nhat la 2.

Ghi chii: Chung ta khong thé chi ra ngay két qua
cua hé qua 3 cho viéc phan tich InterSampLP ngay
khi nhimg rang budc trong tip con R xac suit ngau
nhién da duoc chon.

Dinh ly 1:

Ton tai cdc rang budc ¢, ¢, va c, voi ky vong
thoi gian chay cua InterSampLP la I6n nhat.
c,dnlogn + (c,dlogn)gd/2+e

Chirng minh:

Chung ta s& chimg to rang s lan thyc hién cia
vong lap While 120(dlogn). Chorang z w,

< A .2 heB(H)
tang 1én nhi€u hon p .

W, visaudlogn lan lap
V# o, trr phi Zh sy Wi > ZheH w, , nhung

diéu nay co 18 1a mau thuan

Sau mdi lan thuc hlen vong 1ap thanh cong,
wheight w, tang 1én gap doi it nhat mot rang budc
h € B(H). Tlep theo kd, thuc hién thanh cong Vong
lap, chung ta co heB(H) w, = ZhGB(H) " voi
n, 1a s0 thoi gian cua 4 them vao V.

RO rang

ZheB(H)

Mit khac, sau mdi lan thuc hién thanh cong

>kd=> Y.w,2d2" (27

heB(H)

vong lap while tang trong ZheH W, la khong
nhidu hon (2D w,)( 9d —1). Gia tri ban

dhu D W, = n. Tiép theo, viéc lip kd thanh

cong khong nhiéu hon:

n[1+2/(9d — 1)]* < n exp [2kd/(9d — 1)]
2.4.2 Phan tich va danh gia thudt toan

So sanh (2.7) va (2.8), chiing ta thay sau O(dlogn)

lan 1ap chiing s€ két thuc vong 1ap. Cau héi dat ra la:
mat bao nhiéu thoi gian gitta cac 1an 1ap thanh cong
cua vong lap while? Bang hé qua 3, so lan lap gitra
cac lan 1ap thanh cong 1 2. Ngay mdi lan 1ap, chung
ta danh gia 161 goi Simplex va xac dinh V' trong thoi
gian O(nd). Nhu vay, cac danh gia trén da mang lai
di€u phai chiing minh cho dinh 1y 1.

(2.8)

2.5. Sw gia lwgng trong quy hoach tuyén tinh
2.5.1. Ungdunggiahrong trongquy hoach tuyén tinh

Chung ta s€ nghién ctru thudt toan quy hoach
tuyén tinh dya trén mau ngau nhién. Ching ta khao
sat thuat toan gia lwong ngau nhién cho quy hoach
tuyén tinh. Dung mdt thudt toan goi mot cach tryc
tiép chinh no: thém » rang budc vao trong trat tu
ngau nhién, sau mot thoi gian. Véi mdi rang budc
duoc thém vao, xac dinh t6i wu viéc thém vao rang
budc. Pay Ia thuét toan co 1€ cling dugc xem nhu
phuong phap “quay lui” (backward).

2.5.2. Mo ta thuqt toan Seidel P
Algorithm SeideL.P
Input: Mot tap rang budec H
Output: LP tdi wu duoc xac dinh boi H
1. if |H| =d, output B(H) = H;
2. Chon ngﬁu nhién mét rang budc / € H,
3. Tim lai B(H\{k}) mot cach dé qui.
3.1if B(H\{h}) 1a khong vi pham #,
output B(H\{A}) duoc tdi wu B(H)
3.2 else tat ca rang budc ciia A\{h}
vao h va giai quyét bai todn mdi nay
mot cach dé qui.
2.5.3. Phdn tich va danh gia thudt toan
Vé6i mdi / (chon ngau nhién nhing rang budc
trong budc 2) 1a du thira (trong mdi trudng hop chiing
ta thyc hién trong budc 3.1), hodc c6 thé khong. Trong
cac trudng hop sau, ching ta biét ring mot dinh dugc
tao boi B(H) phai ndm trong duong bién clia mit siéu
phang A. Trong truong hop nay, tit ca nhiing rang
budc ctia H\{} ndm 1én trén A va ching ta giai quyét
bai toan mdi nay véi d— I chiéu. Khi sb cac rang budc
giam xudng d thi SeideLP ngimg l3p lai.

Khi d dat nhiéu nhat rang budc cuyc tri trong H,
xac suat dé chon ngau nhién rang budc 4 1a mot
trong so rang budc cuc tri, nhiéu nhat la d/n.

Goi T(n, d) chtra duong bién bén trén, ky vong
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thoi gian chay cua thudt toan cho bét ky bai toan
v&i n rang budc trong d chiéu. Chung ta ¢o6 thé viét:

i [O@dn) + T(n—1,d-1)]  (2.9)

n

T(n,dy<T(n—1,d)+0O(d) +

Trong 2.9, sb hang dau tién bén phai chua gia
tri cua vong lap dugc xac dinh bdi rang budc trong
H\{h}. S6 hang thir hai 1a gi tri ctia viéc kiém tra
xem A c6 vi pham B(HA\{A}) hay khong vdi xac
suét d/n, va sy thu nap nay 1a biéu thirc trong dau
ngodc vuong, biéu thirc nay dém gia tri s hang
dau tién cla tat ca cac rang budc trén /. Dém giatri
thir hai ctia viéc giai quyét bai toan, noi ma c6 kha
nhiéu rang budc va chiéu. Pinh 1y bén dudi ching
minh bang phwong phéap quy nap.

Dinh ly 2:

Cho hai hdng s6 a va b nhir trong phép todn 2.9
thoa man cach gidi quyét T(n,d) < bnd

Thuat toan gia lugng ¢ trén luén dang nhung
cham trir phi d 1a nhd. Chung ta s€ ty hoi tai sao,
khi giai quyét bai toan v&i d — 1 chiéu trong budc
3.2, chung ta da loai bo hoan toan bat ky thong tin
tir cach giai quyét ciia bai toan tuyén tinh A\{h} &
bude 1.

Béy gio ching ta xem lai tit ca cac rang budc
H trong budc 3.2 ctia SeideLP. Tuy nhién, n6 van
con hop 1y dé hy vong rang B(H\h) s& nim trong
mat chira cac rang budc trong B(H). Ching ta co
thé chi ra mot cach str dung khac dé B(H) « bt
dau — ré nhanh” lap lai viéc goi trong budc 3.2
ctia SeideLP. Két qua cia y tudéng nay 1a thuat
toan BasisLP. Chi ra hai 1ap luan, méttap G < H
cua cac rang budc va mét tap co sé 7' < G (tap co
so khong day du cia G). BasisLP quay lai tip co
s cua G.

2.6. Thuét toan BasisLP
2.6.1. Mo ta thudt toan BasisLP
Algorithm BasisLP
Input: G, T
Output: Mot tap co so B cho G
1. If G =T, output T;
2. Chon mot rang budc ngau nhién 4 € G\ T
T = BasisLP(G\ {h}, T);
2.1. If i khong vi pham 77, output 77;
2.2. Else output BasisLP(G, Basis(7" U {h}))

2.6.2. Phdn tich va danh gia thudt toan

Ham Basis quay lai mot tap co sé cho mdt tap
cua d + 1 hodc mot s6 kha nhiéu cac rang budc néu
ngay khi ton tai mdt tap co so. Trong thudt toan nay,

Khoa hoc Cong nghé

chuing ta luén vi pham ham Basis cho tap co so 77
véi cac rang budc d, cung voi mot rang bude 4 moi.
Bing viéc tim giao cua A v6i mdi tép con d cua T
¢6 luc luong d — 1 va danh gia 1a O tai mdi diém
d d6. Vi vay, ching ta xac dinh Basis(7” U {h}).

V6i mdi 1an goi ham co so 1a da dugce kiém tra vi
pham trudc (trong cau lénh if). Ching ta s& kiém tra
can vi pham, va tir suy ludn nay ta c6 can cua ham
co s6. That vay, day 1a tong thoi gian chay. Nhur vy,
kiém tra xdc sudt vi pham khéng dat diroc cho trong
qua trinh thyc hién BasisLP la gi? Gia st |G| =i.
Chung ta goi lai rang bugc # € G\T da dugc chon
ngau nhién, va hy vong xac suit can vi pham h 1a toi
uu cua G\{h}. RO rang, vi pharn nay nhiéu nhat 1a d/
(i-177), khi rang budc nhiéu nhit 14 d cua G, xac dinh
B(G) va h 1a gan bang véi bat ky rang budc i - |7]
trong G\T. Bay glo chiing ta s€ lam 10 hon xac suat
udc lugng nay Bang tryc g1ac XAc sut nay s€ giam
hon nita néu 7" chtra mét so rang budc cua B(G).

Cho T < G ¢ H, chung ta goi rang budc &
G cudng buc trong (G, T) néu O(G\{h}) < O(T).
Diéu nay duoc thé hién trong hinh bén duéi. Trong
hinh nay, co bon rang budc, dugc danh s617,2,3va
4. Véi mdi rang budc 1a mot duong xac dinh nira —
mdt phang trén chinh né nhu mot ving c6 thé thuce
hién. RO rang, rang budc / va 4 la cac rang budc
cuc tri cho tap {1, 2, 3, 4}. Xét su phan tich nguoc
ctia BasisLP va tinh hudng nay cac rang budc da
dugc thém vao sau trong trat tu /, 2, 3, 4. Quan sat
rang budc cudng birc / trong G, T cho G = {I, 2,
3,4} vaT=1{1,2}.

X1

=y

Mo hinh cdc rang bugc cuong bure.

Néu tit ca rang budc cudng birc d cua T'1a nam
trong (G, 7). Taco T = B(G) Cho T < G cC H,
goi A, chua d 1a mdt s6 &m cua cac rang buoc
cudng buc trong (G, T). Goi A, 1a kich thudc a an
s6 cua (G, T). Sb rang budc clia B(G) la khong san
sang trong 7. TUr thao luan trén, xac sudt dé mot
vi pham xay ra trong cau Iénh if c6 can la Ao/
@i - |T7). Trudc tién, ching ta cho kich ¢ an glarn
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nho nhét 1a 1 tai mdi 1an goi 1ap lai & bude 2.2; sau
do, chung ta s€ hoan thién bang lap luan rang nod
duong nhu giam nhic¢u hon.

That vay, khi chung ta tiép tuc sy lp lai bén
dudi (trong mot day qua trinh thyc hién ¢ budc
2. 2) tlr sO cila cdn xac sudt giam nho nhat 1a 1 tai
mdi 1an thyc hién. Bay gio, chung ta chi ra ring
viéc giam kich ¢& an (xac suat giam) duong nhu
nhanh hon. Chotdp FvaTvéiTc Fc G,vah €
F\T ngu nhién, can xac suat dé bo sung & vao F\
{h} 1y do lap lai Vlec goi. Khi d6, ham phan phdi
xéc suat cuia kich ¢& an trong 1ap luan nay nhu mot
101 goi.

Khih=g voig=1{g,.g,,...g,} s€lacudngbuctrong
(F, Basis (B(F\{h}) U {h})). Khi do, lap luén cta
viée g01 lap lai s& co kich ¢& 4n la A, — 1. Quan sat
chu yéu la ngay khi bat ky g la gan bang h, [1a ham
phan phi dong dang trén cac sb nguyén trong [1, s].
That vay, kich ¢& an cua viéc goi lap lai 1a ham phan
phdi dong dang trén cac sb nguyén trong [0, s — 1].

Cho 101 goi BasisLP voi lap luén (G, 7), - |G| =m

va A, —kgoi T(m, k) 1aky vong 16n nhat ciia kiém tra
vi pham (viéc thyc hién cau 1€nh if). Nhu vay, thoi gian
chay ctia BasisLP trong bai toan voi n rang bude trong d
chiéu 1a O(d* 2¢n).
3. Két luén

Quy hoach tuyén tinh va phuong phap don hinh
¢ tAm quan trong cin ban vi mot 16p rat rong cac
bai toan giai dugc bang phuong phap nay. Véi mot
sb bai toan dic biét, chung ta con cé cac thuat toan
t6t hon, tuy nhién chi mot sé it ky thuat c6 thé ap
dung rong rai nhu k¥ thudt quy hoach tuyén tinh.
Nhitng nghién ctru vé quy hoach tuyén tinh rat
manh mé, vi vay muén c6 duoc su hiéu biét dﬁy du
tat ca cac van dé doi hoi nhiéu kién thirc rat phirc
tap. Trong khudn kho bai bao nay, chung toi ding
lai & viéc phan tich, danh gia thuat toan quy hoach
tuyén tinh dua trén gia luong ngau nhién. Bai bao
nham chi ra dugc nhitng uu diém cua thuét toan
gia luong ngau nhién so v6i nhitng thuat toan tat
dinh. Tur d6, chiing ta c6 thé Iya chon thuat toan dé
ap dung cho phu hop.
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