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PHU'ONG PHAP GIAI MOT LGP BAI TOAN QUY HOACH NGUYEN
c6 cAu TRUC BAC BIET

vO VAN TUAN DUNG, TRAN VU THIEU

Abstract. In this paper a finlte algorithm for solving a class of integer problems with speclal structure
Is presented. It ls based on techniques commonly used In solving transportation problems to Improve
feasible solutlons. A technlque for reducing the slze of problems to be solved ls also presented. Finally,
some computational results are reported.

1. NOI DUNG BAI TOAN
Xét bai todn quy hoach nguyén phi tuyén:

m
(P) fla) = max ;; ziy = min, (1)
n
zmd,,':Ph i=12...,m, (2)
i=1
0 < zynguyén < ayy, $=1,2,...,m, J=12...,n, (8)

trong 46 a;; € {0,1} vd p; € {1,2,... ,n} 1A nhitng h¥ng &8 cho truée.

BAi todn (P) 1a m8 hinh todn hoc cho mét s8 bai todn I§p lich thudmg g¥p trong thyc tifn,
Duwéi diy 14 mt vi dy v8 bds todn zép ljch hoc tdp:
Cé m sinh vién vA n chuyén d8 cho céc sinh vidn ndy. Véi m8i einh vién ¢ cho biét

e { 1, néu sinh vién ¢ wa thich chuyén 48 7,
L 0, néungugelai, 1=1,2,...,m, 7 =1,2,...,n
vd p; nguyén duong la 88 chuyén d8 ma sinh vién ¢ cBn hoc, 1 =1,2,...,m.

H&y tim c4ch b8 trf sinh vién hec cdc chuyén d8& phd hgp véi ho sao cho méi sinh vién hec dd
88 chuyén 4% cin hoc va lam d8ng d8u dé€n mtc t8i da 88 sinh vién hoc trong cdc chuyén 48 ndy?

Dt cdc bién s8:
oor = { 1, néu sinh vidn ¢ hec chuyén d8 j,
W= 0, néu ngwge lpi, +=1,2,...,m, 7=1,2,...,n.

Khi d6, m8 hinh todn hgc cho bai todn dit ra chinh 1A bai todn (P).
Cé thé thiy (P) twong dwong véi bal todn qui hogch nguyén tuyén tinh sau day:

n m E
(P") min{t] Ez;,-, Zpi, Vi, Zx;,- St, V5, 0< 2y < agy, V4,7, bidn t nguyén}
J=1 i=1

M8 hinh bdi todn (P) d& dwqc xét trong cde ti lifu (8] va [4]. Trong [3] cdc tdc gid d& ndu
mét thuft todn véi thoi gian da thire 48 gidi (P), nh¥ gidi mét dély hitu han céc bdi todn lubng cye
dai trén mang (xem (1] v [2]).

Duéi diy, trén co' s& khai théc trigt 48 cfu tric dfc bigt cda bdi todn (P) ching tdi 88 d8
xuflt m§t phuong phép khéc ciing cho phép gidi (P) trong th¥i gian da thirc, nhung khé tryc quan
vd don gidn dya trén vidc di¥u chinh cdc phuong én hign cé cho téi khi thu dwge phwong én t8i wu
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(164 gids). Phuong phép ndy chi cBn st dyng mét o8 kién thitc co ban twong ty nhy trong bai todn
vin tdi dgng bang nén tign cho vige 18p trinh trén mdy tinh,

‘ 2. CO' SO PHUONG PHAP GIAI
K¢ hidu

n o’ m I . m
a‘=za‘ﬂlli=llzl“'lml b,}'=Za€f|j=1v2w“:”| P=ZP¢>0|
Jm1 f=l f=1
thl trong [3] d& ching minh ring di8u kién chn vA dd A€ bai todn (P) cé 1¥i gidi 1A

aizp‘vd’impii=1,2,.-.|m. (4)

Ta gid thiét bai todn (P) thda mén diéu kign (4). '

Gid st 2 = {2y} 14 mdt phwong én cda (P). Ung véi =, ta ké m8t bdng g8m m hdng vA n
cdt, m8i hing dng véi mét sinh vién, méi ct tng véi mét chuyén 43, O ndm & hang i cdt 7 duwge
goi 1a 8 (1, ). Ta quy wéc goi 8 (1, 5) 1A & den néu a;; = 0. Céc 8 cdn lai 8§ dwge phin thanh hai
logi: 8 trdng néu z;; = 0 vd 6 xanh néu z;; = 1. Ky higu

o .
t;=§ﬂ¢jpvj=lszsl"lnl t'=12‘;‘5xnt;' (5)

Véi bit ky phuong 4n z = {z;;} cda (P), theo (5) ta luén ludn ¢é
n n m m n m
2= 3 mi=3 3 wmi=) m=p. (6)
i=1 J=1 {=1 i=1 y=1 i=1

C8t 5 dwgc goi 1A cft diy ndu tF = t*, goi A cit ghn dhy néu 3 = t® — 1 vA goi 1A cét voi néu
t7 < t° —2. D& ¢ ring cdc khéi nigm 8 tring, 8 xanh, cdt dly, ghn dliy, ct voi dBu gin 1f8n véi mét
phuong én cy thé ndo dé.

Tir cdc khéi ni§m néu trén, ta c6 ngay quy tdc don gidn sau diy cho phép nhfn bidt 1&i gidi
‘cla (P).

Ménh d8 1. Néu phwong dn z khéng cd cdt vos, nghia ld
=15, 67 24"~ 1, Vi #0, (7)

thi z ld phwong dn 67 wu cda bdi todn (P),
Chiéng minh, T (6) va (7) suy ra .
p=zt;>n(t'—1). (8)
=1 ‘ i
Gid st tBn tai phwong 4n y t8t hon =z, nghfa 13
t?St“—l,Vj=1,2,u-,ﬂ. . (9)

T (6) vA (9) suy rap = i t§ < n(t* - 1), dfdu ndy tréi véi (8). V8y = 1a phwong &n t8i wu

i=1

vd ménh 48 dwgce chitng minh, )

Xét phuong én z = {z;;} cda (P). Gid st C' 1A mét day chuy8n céc 8 xanh va tring (trong
phwong dn z) xen k& nhau n8i ¢t jo v&i cbt gy

C= {('.D: 3'0)' ("OIJ.’.)I e l(‘.k"'lljfl-l)l ('.h"l.ljk)l k 2 1}: (10)
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trong 46 (v¢, %), t = 0,1,... ,k ~ 1, 1 cde & trdng, cdn (i, si41), ¢ = 0,1,... ,k — 1, 1A céc & xanh.
Ta dwa vdo phép bién d8i phuong 4n z nhw sau:
p Phép bién d81 A. Trén diay chuykn C 48i céc 8 trdng cil thanh xanh vd & xanh ci thanh
trang.
B8 d8 sau déy cho thfy phép bién a8i trén khéng lam thay d8i gid tri ham myc tiéu (1) cda
phuong én =z,

B8 d8 1. Gid s o' nhdn dwge th = nhé thye hign phép bidn d8i A trén ddy chuyén cde 6 zanh vd
trdng zen ké nhau néi has cgt khong ddy. Khs @6, ta cé ¢ = o,

Chitng minh, Gid st cé diy chuy8n (10) ndi 2 c8t khéng diy jo vd k. Do trén méi hang 1,
t=0,1,...,k =1 c6 vira dling hai 8 tring vA xanh thudc C nén o' = {{;} théa min (2) va (8),
nghia 13 &' cling 1 mét phwong 4n cda bai todn (P). Twong ty, do trén m&i cbt 7 = 71,92, . .+ , Jk=1
¢6 vira ding hai 8 trdng v xanh thuéc C nén

e =47, V3 # jo, gk (11)
M#t khéc, do cdt jo chi c6 mt & thuge C, d6 14 8 trdng (io, o) nén
o =3 +1, (12)
vd do ¢t jis chi c6 mdt 8 thude C, 46 1A 8 xanh (i1, 7) nén
¢, =¢5 - 1. (13)
Do jo, jk 1& cc cft khéng diy nén tir (11)- (18) suy ra t*' = ¢=, 0O

Twong ty, gid si C' 14 mét chu trinh cdc 8 xanh vA trdng xen ké nhau:

(‘Iﬂs jﬂ)a ("D: J'l)- ey (“‘hjk)l ("hljﬂ)p ("Ds 3‘0) (k 2 1) )
trong d6 (it,5t), ¢ = 0,1,...,k I che 8 trdng, cdn (64, %41), t = 0,1,... ,k — 1 vA (ix,J0) 1A cdc &
xanh. Ta dwa vdo phép bién d8i:
Phép bién d8i B, Trén chu trinh C d8i cdc 8 tréng cfi thainh xanh vd 8 xanh cfl thanh triing.

B8 dd 2. Gid s o' nhin duwge tt o nhe thwe hién phép bién déi B trén chu trinh cde 6 zanh vd
trdng zen ké nhau, Khi 44, ta cé t* = ¢°,

Gén 88 cho cdc hang vi cit

Ta 88 1in lwgt gén 88 cho céc hing va cdt cda bang nhw sau, Gén 88 0 cho cdc cdt ARy (cdt 5 véi
tf = t*). N&u cdt 5 dd dwge gén 83 th gén 88 j cho cdc hang 1 chwa dwge gdn 88 véi 2y = 1 ((3,7)
14 8 xanh). Néu hang ¢ d& dwgc gén 88 th) gén 88 ¢ cho cde cft 5 chwa dwge gén 88 véi ag; — 245 = 1
(twong dwong véi agy = 1, 3y = 0, nghia Id (1,7) Id 6 trdng). Qué trinh trén phai dirng sau khéng
qué m + n l8n gén 88 cho céc hang v cdt,

Néu mét cdt voi, ching han cbt 5o véi t5, < ¢* =2, dwgc gdn 88 thl tdn tai mdt ddy chuyén
céic 8 xanh vd tring xen ké nhau néi cbt diy ndo dé véi ¢dt voi jo. Céch tim nhuw sau: gid s cdt
Jo dwge gén 88 1d 1y ((io, jo) 1A & tréng) vA hiing i dwge gén 88 1d 7; # jo ((40,71) 12 8 xanh). Gid
st ¢t ji dwoge gdn 88 khdc 88 0, chéng han 1 # o ((51,71) 1A 8 tring), vA hing ¢; dwgc gén 88 1A
J2 # Jo, 71 ((¢1,72) 1a 8 xanh)., Néu ¢t s dwgc gén s8 khéc 88 0, ta lpi tiép tyc lAm nhu trén. Do s&
cdt trong bdng 1 hitu han (bing n) nén cusi cling, ta phdi tm dwoe cét gk # 7, t =0,1,... k=1,
dwge gdn 88 0, nghfa 1A gj 13 c6t diy, vA diy chuy®n cin tim 12

C= {(':UIJ.U)l(':U)J'l)l"' l(ik—lljk—.l)n({k-lrjk)l (k 2 1)}r

trong d6 (i¢,5), t=0,1,... , k=1, 1A cde & trdng, cdn (6, %+1), ¢ =0,1,... ,k— 114 cdc 8 xanh. Ta
c6 céc ménh d8 sau ddy.
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Ménh 48 2. Néu tén tg's' ddy chuyén cde 6 zanh vd trdng zen ké nhau néi mét cét ddy vés mét cgt
vos thi ta cd the' di¥u chinh phwong dn hign cd thanh phwong dn més tét hon hodec ¢d a6 cgt diy {t
hon,

Chéng mink. Gid s tim dwge diy chuydn C néi cdt dBy i véi cdt voi jo. Khi dé, ta thye hién
phép bién d8i A trén C. Lgp lugn twong ty nhw trong chiéng minh B8 48 1, ta nhén dwge cdc hé
thitc (11) - (13).

Do jo 1a ¢dt voi nén tir (11)-(18) suy ra rhng néu s, Ia cdt diy duy nhét trong phu‘on'g én z
thl ¢2' = ¢* — 1, nghia 1A phuong én méi 2’ t8t hon phuong &n cii z. N&u trédi lai, ta cé t*' = ¢2,
nghia 1A z' khéng t8i hon z, nhung 88 c§t dBy trong o' bét di mét (bét cbt i), Ménh 48 dwge ching
minh, _ O

Ménh 48 8. Né'u khong ton tos ddy chuyén cde 6 zanh vd trdng zen ké nhau ndi mét cét ddy véy
mét cdt voi thi phwong dn hign cé ld phuong dn 165 wu,

Ching minh. Gid s t8n tai phwong én y = {5} t6t hon phwong én hign cé 2 = {2,}:
W<t (14)

trong d6 ¢, t¥ dwgec tinh theo (5). Ta 88 d&n dén didu v8 1y, Thét viy, tir (14) suy ra tBn tai chi 88
J a0 cho t¥ < t¥. Theo (6) ta cé

n n m
S =3 = 3onms,

J=l J=i i=l

nén tim dwge cdt jp sao cho
‘;o < t}'ﬂ <tV <i®, (15)

T¥ tinh nguyén cda cdc 88 trong ddy bt ddng thitc ndy cho they: t7, < t* =2, nghia 1a ct jo
I ¢4t voi trong phwong 4n z. Tt bt ddng thirc dBu trong (15) v t¥ djnh nghia (5) cda t3 vat¥
suy ra c6 t8n tai hang 1 sao cho 0 = @y, # piyy, = 1, lai do cd z 1§n y d8u thda mén (2) nén phdi

cé
n n
zziof = z:yl'o;' = Pio +
=1 J=1 .

Tir d6 tim dwge cdt 5y sao cho ((io, 5) 1A 8 xanh): @44, = 1, yipj; = 0. Néu c6 t5, <t thl
t9n tai hing 1) sao cho ((i1,71) 14 6 trdng): 2,5, = 0, w5, = 1, lai do (2) nén tBn tai cdt s sao cho
((¥1,72) 18 8 xanh): a5, =1, y;,5, = 0. Tidp tuc lam nhw vy 8§ dfin dén mét trong hai tinh huéng
sau:

a) Tim dugc cbt j, sao cho tj > tj . C6 hai khd n¥ng xdy ra
a1) t7 =t nghfa 1A 5, l& c§t diy. Trong trwdng hep ndy ta cé diy chuy¥n cdc 8 xanh vi
tréng xen k& nhau:

(‘.OIJ'G)I (‘Oljl)l -'I- l("l'-lljl“-l)i ('.r—-hjr): (16)

n&'é cdt dBy jr véi cdt voi 5o, DiSu ndy tréi véi gid thidt cila Ménh 48, vi thé khd n&ng ndy khéng
thé xdy ra.

ag) 7, < t*, nghia 1A j, khdng phdi IA cft dBy. Thyc hién phép bién d8i A trén diy chuyén
(18), ta dwge phwong dn méi o' véi ¢*' = ¢* (B8 d2 1) vi #8 céc thanh phlin cda 2, y khéc nhau s8
gidm ft nh&t 14 2,

b) Tim duwgc chu trinh
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($090)s (§01 ), ++ (80 0), oy o), (Vor d0) (82 2). (17)

Thye hign phép bién d8i B trén chu trinh (17), ta dwge phwong én méi o' véi t*' = ¢* (B8 &%
2) va 88 céc thinh phln cda 2', y khédc nhau s& gidm {t nh&t 1A 4.

Néu vin cé z' # y, ta 1§p lpi cdch lAm trén, thay = béi z'. Do 88 thanh phln cda 2 vd y 1A
hitru han va m&i l&n di$u chinh s& thinh phin z, y khdc nhau thyc sy gidm, nén sau mét 88 hiru han
lin didu chinh ta phai dwge phwong &n & = y, ddng th¥i t* = ¢*, nghfa ¥ = t* = ¢, Didu ndy tréi
véi gid thidt phdn ching t¥ < ¢! Ménh d8 dwge chéng minh, m]

8. THUAT TOAN GIAI BAI TOAN (P)

T cde két qua néu & trén, ta di dén thuft todn sau diy 4€ gidi (P).

Buéc 0: Lip bing gdm m hing vi n cdt, m&i hing twong ¥ng véi mét sinh vién, méi cdt
twong tng véi mot chuyén d8. T8 den cée & (1,7) cé aiy = 0 (6 den khdng thay 8% trong suét qud
trinh gidi bdi todn), goi cdc & cdn lpi 14 6 tring.

Buéc 1: Xiy dyng phuwong &n ban diu. Véi m&i hang 1, tir hing 1 téi hing m, ta lin lugt
ghi 88 1 vio céc 8 tring, tir tréi qua phai cho dén khi dd p; 88 (cdc 8 cdn lgi cda hang xem nhw duge
ghi 88 0), rdi chuyén sang hing tifp theo. K&t qud 1a ta nhfn dwqe phuong 4n ban diu 2! = {(a};}.
Cfing 6 thé xuft phat tir mdt phwong &n A& bidt bt ky cda (P). D§t k = 1, Chuy&n sang Buée 2.

Buée 2: Kiém tra t6i wu. Véi phwong én z* nhin dwge, ta quy wée goi cée 8 dwge ghi s
1A 8 xanh, cc 8 (khéc 8 den) dwgc ghi 88 0 14 8 tréng. Tinh céc o8

m
N g™ ko k L. k
tj =t} —‘ﬂzlmﬁ, 7=12...,n vi t"=¢® —Igl,gsxﬁt,-.

Véi phuong dn z*, ta qui wéc goi ¢t 7 1a cdt dRy néu ¢t} = t¥, goi 1a cft ghn dRy néu ¢} = th -1
vd 1A ¢t voi néu tf <t — 2, Nfu khéng c6 cdt voi thl theo Ménh 48 1, z* 14 phuong én t8i wu,
Né&u tréi lgi, ta thye hidn gén 88 cho cdc hang va cft cda bang nhw d& néu & myc trwée, Sau khi
gén 88, nfu khéng c6 cbt voi ndo dwge gén 86 thl z* 1A phwong dn t81 wu (M§nh 48 8). Trai lpd, ta
tim dwge mét diy chuyén O c¢é dang (10), g8m céc 6 xanh va trdng xen ké nhau néi mét cot dRy Jg
véi mét cbt voi jo. Chuyén sang Bwée 3.

Néu trong qué trinh gén 88 cho cAc hang va cdt, phét hign cé ddy chuy¥n cdc & xanh vi trdng
xen k& nhau n6i mét cot diy véi mét cft voi, thl ta cé the dirng qué trinh gén a8 vA chuyén ngay
sang Buwéc 8 dd dfdu chinh phwong 4n.

Buéc 8: Disu chinh phuong dn. Thyc hién phép bién d8i A trén diy chuyén O nhén dwge &
Bwéc 2. K&t qud 1A ta nhén dwge phuong n méi 2’ hojc t8t hon phwong én z* (¢ < t¥) ho¥c o'
88 c6 88 ct Ay ft hon 88 cdt dBy cia z* (Ménh 48 2). it a*+! = 2, Thay k « k + 1, r8i quay lpi
Buérc 2.

Ménh d8 4. Thudt todn néu trén két thdc sau mgt s& hitu han buée,

Chéng minh. N&€u thu§t todn khéng dirng & Buwéc 2, thl sau m8i in didu chinh & Bwée 3, ta sé nhfn
dwge phuong 4n méd t8t hon ho¥c c6 88 cét dBy ft hon. Do him myc tiéu cda bAi todn chi ¢é thé
nhan mét 88 hiru han gi4 trj nguyén, dwong va do 88 cdt trong bai todn ciing 1A hiru han (bing n),
nén céec bwée 1ip néu trén khéng thé kéo dii v8 han. Ménh d8 dwge ching minh. O
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D§ phitc tap tinh todn cda thuft todn

D€ d4nh gid 48 phirc tap tinh todn cia thugt tokn d& néu trén, ta tién hanh phén tich d§ phirc
tap cda tirng bwéc trong thuft todn: ;

Buéc 1. S8 phép todn chn thyc hifn 48 x8y dyng phwong én ban d8u (k& cd vigc tinh t&ng
theo cdt) twong dwong véi O(m x n).

Buée 2. D& tinh lai che 88 t} va t* ta clin thyc hign 88 phép todn twong dwong véi O(m+n)
(tfnh truy h&i theo (11)- (18)). Phép gén 88 cho c4c hdng va cdt trong bang cin t&i da O(m x n) phép
todn. Vige tim ddy chuydn “xanh-trfng” néi mot cft diy véi mot cbt voi chn thyc hign O(m + n)
phép todn (dya theo 88 dwge gén cho cdc hang vi c§t trong bdng). Nhw viy, s8 phép todn cin &
Buéc 2 twong dwong véi O(m X n).

Buéc 8. Vidc diBu chinh ludng trén diy chuy$n néi mét cdt diy véi mét cbt voi chn t6i da
O(m + n) phép todn (m + n bling 88 tdi da céc 8 trén diy chuyén).

Céc Buéc 2 va 3 dwge 1§p di 1¥p lai mt s8 1&n. Sau méi 1in 1¥p, hoYc gié trj hAm muyc tidu
gidm di 1 ho¥c 88 c§t dBy gidm di 1. Do ham myc tidu (1) chi nhgn nhiSu nh&t 1a Jmax by < m gid

trj va do 88 cdt ﬁrc‘mg bang bing n nén 8 1in 1§p t&i da I& m x n. Nhu viy, s8 phép todn chn thye
hign theo thuft todn twong dwong véi O((m X n) X (m X n)) hay O(m? x n?). Khi m m n (8 sinh
vién xp xl 88 chuyén d8) th) 4§ phirc tap cla thudt todn twong dwong véi O(nt).

Tém lai, thuft todn d& néu ciing 14 mét thuft todn da thic, khéng nhitng thé né cdon 1A da
thitc manh, theo nghia: d§ phirc tap tinh todn chi phy thuge kich thwée bai todn (m vA n), chi
khéng phy thugc 48 dai dit ligu (cc 88 a; vd p;). Thye ra, trong bdi todn (P) 48 dai dir ligu khéng
vugt qué kich thuéc cila bdi todn!

Dinh 1y. Thudt todn gidi néu trén gids ddng bds todn sau thes gian O(n?m?).

4. GIAM K{CH THU'G'C BAI TOAN (P)

Gid stk k 1a mdt cfin dwéi 44 bit cho gié trj t8i wu k* cda bai todn (P). Chdng han, cé thé 16y
k= ] % [, trong dé |z[ bi€u thj s8 nguyén nhd nh&t 1én hon hay bng = (xem [3]). Ta ¢é cc nhgn

xét sau:
a) Néu hing ¢ cé a; = p; th tir (2) vA (3) suy ra 2y = a¢;, V5 = 1,2,...,n. Ditu ndy cé nghia
13 n&u 88 chuyén d8 ma mét sinh vién wa thich ddng bing s8 chuyén 48 ma anh ta cin hoc thl duong
nhién sinh vién d6 dwgce phén hoc t&t cd cdc chuyén 48 ndy.
b) Néu ct 7 ¢b b; < k thl ta cb thé dft z;y = ay, Vi = 1,2...,m. Nghia 1& néu chuyén 48
J c6 88 sinh vién wa thich khéng vwgt qué cin dwéi k thl dwong nhién ta s& b8 trf hoc chuyén 4% 5
cho tdt cd cdc sinh vién wa thich chuyén d¥ ndy, tri ra nhing sinh vién d& phan hoc du s8 chuyén
d% cBn hoc, Céch b8 trf ndy khdng dnh hwéng téi gid trj t6i wu k* cda (P) (M k* 2 k> b; > t3).
T nhitng nhfn xét néu trén ta di dén bign phép sau d&y 1dm gidm kich thwéc cia bai todn
ban dBu (P). K¢ higu:
I={iiay=p) vA J={5:b;<k}. (18)
Ry . =a‘{Vt‘eI,j=1,2,...,n,
N\ vigl vied,
Nhu viy, céc sinh vién ¢ € I do 44 dwgc phéin hoc dd 88 chuyén 48 chn hoc nén khéng cBn xét
tiép; céc chuyén d8 5 € J do d& sdp x&p t8i da 8 sinh vién wa thich chuyén 48 46 nén cling khéng
cBn xét tidp, .

Tinh lai 88 chuyén d8 ma m&i sinh vién (i ¢ I) chn phai hoc:
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p}=p;—2a”, Vigl.
JeJ

Dyt I' = TU {i: p} < 0}. Tinh lai 88 sinh vién (5 ¢ I) wa thich cdc chuyén d8 j ¢ J:
by = by — Za;,' = Zau, VigJ.

i€l i¢r
D§t J' = JU{j : b, = 0}. S8 sinh vién A& dwgc phén hoc chuydn d8 5 ¢ J' A g; = Y agy 2 0.
i€l

Loai bd cdc hang & € I' vA céc 8t 5 € J'. Ta di t&i bai todn cé dang (sau khi di d8i lai ky
hiu):

m
Q) -
xrs"j.sxu (Em;-kq,') = min, (19)
n
in:'=ph 1=12,...,m, (20)
j=1 .
0< zynguyn < a5, t=1,2,...,m, 7=12...,n, (21)

véi cée dit ligu thda mén a;y € {0,1} vd

n
cl|'=z¢l¢,'>p|'>0, l'ﬁ]..2,-..,m, (22)

i=1

m ‘
b"=za‘j>0, q,'ao, J'=1|2,.-.,ﬂ.
i=1

DiBu kign (22) ddm bdo cho (Q) cé 1¥i gidi.

Chd y. Trong céc 1§p lufn néu trén, néu I = J = @ (xem (18)), thl trong (Q) ta diit
g;=0,Vi=12...,n

Cé thé thfy bai todn (Q) twong dwong véi bai todn qui hoach nguyén tfnh tinh sau ddy:

n m
min{t| E"f 2, Vi, Z”‘-‘ <t~qy, V4, 0 < 2y < ayyy Vi, 5; bién ¢ nguyén}
Jml f=1

Nhu viy, 4€ gidi bai todn (P) trwée hét ta tién hanh gidm kich thwéc cila bai todn ban diu,
néu cé thé dwgc, dé dwa (P) v8 dang (Q) véi m, n nhé hon. Sau d6, d€ gidi (Q) ta l&n lugt thye
hién céc bwéc nhw d& m8 td trong thuft todn d& ndu, chi ¢6 diém khac duy nhét 1a che 68 t§ & Buéc
2 by gi¥ dwge tinh nhu sau:

m
k .
t?Et; nZﬂf,--i-q,-, jﬁl,z,...,ﬂ-
f=1

5. KET QUA THU' NGHIEM TREN MAY VI TINH

Thuft todn gidi néu trén dwoce 1§p trinh bing ngén ngit Pascal vi chay thir nghiém trén mdy vi
tfnh AT 586, 100 MHz, 16 MB RAM véi nhitu vi dy blng &8 cy thé, K&t qud thi nghim néu trong
Bdng 1 cho thly cé thé ding thuft todn ndy dd gidi bai todn x&p lich hoc thp (P) cho cée khéa hoc
(441 hoc, cao hee, NCS) nhu hign nay: s8 ngudi hoc m8i khéa khodng 100, s8 chuyén d8 cin hec
khodng 50, Thoi gian tinh chl khodng vai chye gidy.
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Bdng 1. K8t qud thi nghigm trén mdy vi tinh

mxn mxgq P t
25 % 15 25 x 210 156 0,11
40 % 15 40 x 336 258 0,17
60 x 15 60 x 501 879 0,50
80 x 15 80 X 665 506 0,82
100 x 15 100 x 832 632 1,21
120 x 15 120 x 1001 - 764 1,87
185 x 15 135 x 1127 874 | 2,36
30 x 25 30 x 418 365 0,33
40 x 25 40 x 543 483 0,60
60 x 25 60 x 806 724 1,26
80 x 25 80 x 1079 065 2,31
100 x 25 100 x 1349 1207 8,57
120 X 25 120 X 1622 1448 5,05
125 x 25 126X 1600 | 1510 8,59
60 x 40 60 x 1164 1072 3,35
80 x 40 80 x 1560 1424 6,37
100 x 40 100 x 1949 1787 9,72
110 x 40 110 x 2147 1069 11,70
50 X 50 50 x 1195 1110 3,08
80 x 50 60 x 1441 1339 5,71
80 x 50 80 x 1928 1783 10,60
100 x 50 100 x 2410 2234 16,26

Céc ky hi§u diing trong bang:
m : 88 sinh vién (s§ rang budc chinh trong bai todn (P)),
n : 88 chuyén 48 dwge xét trong bai todn (P),

p : t8ng 88 chuyén d¥ c4c sinh vién chn hoc, p = i": Pi
im]l

g : 88 bién 0 - 1 trong bai todn (P): g = E ay,,
=]
¢ : thoi gian tinh todn (don vj: gidy).
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