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BAI TOAN LUONG VA UNG DYNG TRONG THYC TE

vU bINH HOA va POAN PHUC

| - MO PAU

Bl toan ludng & mét bal todn r&t thudmg gip trong thye tin sdn xufit va chidn d&u,
ohdng han ta phiu xam xét vige td ohire mOt many lwol van thl tr mot djn AIdm A dén mdt:
dfs didm B cha trwde. Nhidunha tosin hoe dd nghién edru va tim ra nhidu thudt tohn d¥ xde
djuh mOt ludng eye dgl oo thd ¢6 1 A 161 B Npdy nay bal toén ludng diege xem  xét dudl
nhidu khia cgnh khao nhau, (chdng han nuwdi ta khio sat bal todn ludng vl nhitng ham myo
tléu, hofie ham ring bude khae nhou). Ngodl ra ngudn ta cling tim dwge rat nhidu ol toén
xufit phit tir thyo tidn hofo tir nghién cfru 1y thuy &t c6 thd gidi duge nho thugt todn tim ludng
oo dal. Bhi bao ndy nhdm gigl thi¢u bgn doc mot 86 nhirng bal todn nhu vy, -

Bal tean 1udng dugoe phat bidu nhu sau:

Cho trude mot 4d thj Afnh hudng G = [X, U] trén mdi eanh u = [P.Ql& U ll"{iﬁ
radt a6 thyo f(u). Nhir vfy mot ham 88 ft U ~ R durgo xho djnh, & day R 1A tdp cho o6 !h'ﬁ.

Néu tal mot dlnh P cle G tdng a6 che gld tr) eda f trén che canh 4 vho P blng dng
a6 cho gla trj oda f frén cho egnh dl ra khdl P (xem vidy & hinh 1) thi ta nél 14 f thda mhn
tal P djni ludt Kirchheff. Mot vi dy trong Ly thudt la dong dign chey quo mot mang dign’”

nao db thi tit ed cde didm edn mgng ddu théa man djnh
' ludt Kirehhoff. oL Y

ﬁ/’/ Trong bal tofin ludng ehdng ta khong dol b!ﬁ“f‘
c& ede dinh edu do thi ddu théa min djnh Judt Kirehboff
~— g ma 8 dinh ddu 2dToh dge bigt: mot dink Ql dirge gol Th

-.N ngudn, con dinh § duge gol la hg hru. Ngodi 2 dink A vh
/ S noél trén, tat cd che dinh coén lgl d¥u théa man djph
lugt Kirchhoff, Tu o thd thiy ngodl vi dy dong dign, 'md
mang ludl vin chuydn tr nol sitn xulit Q (&) net tidu thy
. S ho&n todnthéa min mé hinh ndy. M6t ham ad f nhiwr
Hinh 1 nél trén théw miin:
f (PlX) - f (X|P) =0
cho mol dinh P o Q vh PwkS efia (. Trong a6 ky hitu f (P,X) 1a dng 58 cho gia tr] oda f
trén efe cgnh xufit phat t& P, eon £ (X,P) 1a (dng 86 che gid trj ciia £ trén vdc epnh & vao P,
Khi d6 ta gol I la mot ddng chdy (hofe 18 mot ludng).
Mot ludug f dwgo gol 1a 0d ouwdng do v néu
v=1{(QX) -~ (XQ
D8 thdy rdng ta eling cé v = f (X,S) = I (§,X).

Mot mang vén thE 1 motbo N=[X;U; 1 Qi8] & day Q1a ngudn conS1a hy luu va
G 1b mol him o8 4y U= R, v6l méi u € U thi € (u) duye ol 1& khi ning thong qua oda egnh
. Mot dng f vlia N dugo gol Id ludng ehiip nhin duge nén 06 05 flu) % Cu) sho mol egnh
9 & U, Do ¥ nghla thyo {8 néo cho phép ed 1 a0 € (u) &= + oo,

Bdi todn ludng 1én nhlil 1 bai tohn xdc djnh trén mpng van tAi N = IK': U;C: Qs BI
mét ludng chlp nhgw duge f vél mot cwdng 40 owe dgi cé thd,
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[T TIHUAT TOAN FORD FULKERSON

Thugt tofin Ford = Fulkerson 1& mot thudt toan didu_chinh, xudt phat (o mot ludog P -
chip uhin duge tran N (vl dy @) =0 cho moi u € U) voi cudng dd v, ta sd lion tye didu
ehfub sno eho wa thu duge efe lndng ehdp nhin duge mdl, nhueng vol eudrng do 16w hon,

To dén nhitn che dinh P eda N bAng efie vong tron nhd quanh che dioh v (gL che o8
€(P) vho lrong che vong tron theo quy the sau:

(1) Din nhan Q vi dit E(Q) = + oo

(2) Neuwu= [T\K] € U 1a mot cung: a) Néu & T a8 ¢o nhin, con K ehun ed nhﬁli-
KM 6 tu dan nhitn cho K néu

plu) < Glu),

v dgt €0K) = nin (#(1) Glu) = plu)),

b)Y 1" ehua @0 nhitn ma K did ¢é nhin. T dan abitn T wéu

P(u) >0

v dat eCT) = min (&(K), (plu)). :

(3) Thuft toan k6L thie néu S dirge dan ahitn, hogo 1a khony mot dinh o edn vo thd
dan nhitn niva. o

Kui d6 ton (nf mgl dity eqnh di tir Q téi 8 néu nhu S diweye dan nhdh vA g ¢t thd I!my
" bl mét dong cho phép ¢® khav thee cong thue:

T*¥u)t = ¢lu) + 8(S) néu u cng hudng tor Q Lol 8§

P = Plu) = B'S) nou u o hudng ¢ty S tol Q, ) B
cho che cynh u & tron dieong 1ty Q 161 S ndy, eon ¥ = p(u) 1rdn tat ek vhe cqanh; khges
D& Kidm tra thity 1a 0" la mot ludog cho puép ¢6 cuang 49 1on hon eudang do eia @

HE— MOT SO BAL TOAN BUOC GIAT BANG BAI TOAN LUONG

1. Bai vohn phan cong vige (con gol 14 DAl todn v chdng),

Gho t4p I = [[1. 12y ey Iml g0m m ngudl va t4p J = l.ln Jay o Jnl gom n "5"}!, vido.
MBI nguai dou biet lam 14l 88 vigu nao do. ¥
Bat todn 11 1y sdp dat m cong vide olia tdp J cho m ugudi sno oho mél ngudi ddu
€0 mot vife ma hg bidt lam va moi vige dige lam bl nhidu nhitt 1 ngusi, Bidu kign cdn d¥
¢6 thd c¢6 mot caoh xEp dat thdu man didu kign nay 1 néo chon ra wil 88 k ngudl tay ¥ thi
ahém nguoi ndy phal bist lam (t nbit k cdng vige. Va Konlg via Hall dd obhdng minh day
chng 1A didu kign 48 cho ta ¢ thY ¢6 wgt heh xép dit thon min yéu edu bal todn,

Tuy vy, djnh 1y Konig = llall khiong cho la m@t cach sitp it ey thd ndo ¢d. Dya vio
thudt toan el Jord = Fulkerson tu ¢d thd bl ra mot caeh phin cong, ndu nhu Dbal lodn
¢d nghigm, ‘

Truce hot tw bidu dibn 1 va J thanh ede dinh el mt Ad th), Gifta 1) va J) ndo d6 06
MmOl cung xudt pht tr Ly 166 J) chi khi nguoi 1 ¢o (hd lam cong vido Jj ve dit khd nfing
thong qua ctia mdl cuunyg ndy la + oo, '

Ngodl ra ta bd sung tham
vho dd th] ndy dinh ngudn diﬁ ‘
dinh hg lwu 8. Q duge ndl veol ut
ch che dinh eiin I, eon cao dioh
clin [ dwgo 16l vél S, Khd oling
théng qua efin ¢he cung mol nay

bling 1. Nhwe vy d8 nhgn thdy rdng
ciin v di dd bal tofn 1 gidl duye la
ludng eire dul cho phép ¢ cudng
do m. Kbl d6 eing val l\ng(;ﬂ'p
dal ndy ta efing o6 ludn mét 1ol
gidi cho bal tedn 1,
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Z, Bad tohm tim a8 eye tldu che déng phd otia mot ma \rdn,
Che truéde wét ma trgn A (ay), [ =1,2,..n
J=1,2.m,
Hal phiin té kbhac O ola A duwgo gol la dde 1§p néw nhir né khéng edng ndm trén mét
hing holie mét odt elia ma trdn.

Mot h¢ m phan t& khde O ela A duge goi 1& mdt ho ddo 14p ndu ehing Aol mot doo
lop véi nhau,

Mot t4p hgp chc dong (tire 14 hing hofe ¢ft) cla ma trin durrge gol 1d phi A néu nhu
méi phan tir khto O cta A ndm trén it nhdt 1 dong cla né.

fidi todn 2: HAdy xéc djnh 86 nbé nhél ede dong phé mot ma trgn A cho truée.

Nh& dinh iy Lgervary khing dinh ring 88 dong nhd nhdt phd ma trgn A diing biing
86 phan Il cia mdt h¢ dfs 14p ¢4 nhidu phan tir nhdt, ta 66 thd gidl bai todn 2 théng qua
bal todn 3.

Bdl todn 3: Hiy xde dinh 86 16n nhl cho phdn t we O cla A 46l mot ddc lp
vél nhau,

Bal toan ndy thyo ehdl 1a bAl todn 1 cho (tng vé! hal tdp J va I ld mot na trgn A
ma mét phiin t& ay /=0 khi v ehi khi I; ¢4 thd lam viee J).

3. BAi todn b6 tri sdn xudt trén mot bing chuydn,

Trén mot khau sdn xubl song song (cbiing hyn 14p rap mot chl may) c6 v| trl ldm vide
It 02, v In (& mdl v tel 1im mot vigo khdo nhau echlmg han nhue phit 1p rap mot s6 chi 116t
nmdy khae nhau vho may) va ¢d n ngeol cdng nhan It, Iz, w,) In VA ta bIfI riing thol glan
hoan thanh mdt don v} cOng vige efn ngudi Ii tgl vj trf lam vi¢o Jj la ty) (do qua trinh Ao
lgo tay nghe nén cho dyl lugng ndy rét phy thuge vdo rag nguwdl ocdng mhan). Téc dd hodn
thinh efe cdng vido duge (i6a hanh song soug nhy phy thude vao nguol lam ehdm nhit (tuy
nhién anh ta cé thd lam cong vi¢c khéac nhanh hon nhidu oke ddng nghlep cda minh). Bat
todn dit ra:

Bal todn 4: Hiy b6 trl cOng nbdn vho vi (rl lam vige A hon thAmk cdug vido mél
cach mbhanh nhét.

yng todn hoo clia bkl tedn 4 1& nhv seu: Hiy xde dinh mot h¢ phd R efiu ma trgn
(ipl=1,2 ..n

J=1, 2% 0
sao vho mux tj) nké nhdt cé 1hd duge.
tyER

Thufl toén &12u chinh nhir sau:
1) Ta chon R la mt hé ddc lgp tdy . Dit
o = max (b))

tHER
i1} Xtic dinh ma trgn A = (aj)) theo quy tde:

1 nbu bt < Wy
0 ném ty) > M,

{1 Néu bai toén (bal todm vg chdng) twong ving vé! mn trdn A khomg gldl dwye (hi
ohinh IR 1A h¢ cin tim.

Con néu bal todn 1 gldi dwge. thi twong wng véi 1ol gikl eda nd ta ¢6 by Ry gdm n
phiin tir vA Ho > max t)) = Kk,
ty€R

iv) Ta thay Ri vao v{ trd R vA gl quay v2 i),
(!0 th2 thiy rAng thugt tedn bao git aftng két thic sau hitu hgn buée.

Vol phuong phap mé hinh hdu hodn ten twong Iy, ching ta o6 thd th&y rlng che
ba! toan suu cfing cé tRY gkl bng thugt toan [‘ord ~Falkerson,

8y =



4. BO trt ljch_biku trén shn_bay,

Gid alr ta co n san bay, gih air 1 va j 142 san bay khac nhau. Thert gian ty 1h thel glan
mdt chide may bay to san bav | sang san bay j Tedn indi san bay i ¢6 mot lich bidu Fisau:
May bay by eanb vao thei didm ay va ofit cAnh vho thoi didm Dby (u) 5 b

Bal lodn 5t Tim 86 mdy buy tdl thidu d2 théa min cke ljuh bidu Fi.
§. Ljch bidu trongmay tinh ¢é nhidu by xi¥ 15,
Cho rdp Al = ‘M:, M2, e Mnl che mo dun vh
tip P = | Pi, Pa, o Pr che bo xit 1y, Ta dit
fik = phi 1dn thye hign M trén Py
1 néu My duge thye hién trén Py,

Xk = 3
0 trong trudng hep khiée,

Cip = Gy == phi tOn Lén lge tir M| sany M.
Bdl lodn 6: Hiy tim mét phép phan phdl
Xt A — P sno cho:

o e .S
cosl (X) 1= Z Z lflk Xik -+ Z, Z Ciy xik lel
k=1i=1 1<k j<i

= f)

nhd nhit ¢d the trong tewong hyp ey thé m = 2,
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ABSTRACT
THE PROBLEM OF FLOW AND ITS APPLICATION

The algorithms for finding maximal netwook flows are used for finding solutions of
some another problems,




