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1. MO DAU

Trong s8 bao 3 — 1988 Tap chi Khoa hoe Tinh toan vA diéu khi&n, ching t6i da giGi
thid¢u bai toan ludng va mot s8 cac bai toan cb thd gidi dwge biing cach dwa n6é v& dang bai
toan ludng va s dyng thuadt toAn Fork—Funkerson dé gidi. Bai toan s8 5 dugc néu trong sé
bao @6 1a mot bai toan lién quan dén vidc dy bio s8 may bay thuc té€ c6 th® st dung d@
thye hign nhitng lich bidu cdt canh va ha cinh cho trudc trén mét s6 san bay.

V6i thuit toan Fork—Funkelson ching ta con c6 thé b6 tri lich bidu hanh trinh cho
mdi may bay d& ddm blo s6 méy bay cda ta it nhét c6 the.

Trong bai ndy con c¢b6 mt chwong trinh may vi tinh dwoc viét theo ngdn ngir Basic
cho thuat toan tim ludng lé6n nhét cta Fork —Funkelson-

Truée khi trinh bay bai toan bo Iri lich bi¢u trén sin bay ching ta nhiic lai riing
nhitng bai toan sau ¢6 thd gidi bing cach van dung thujt toan ludng va cach thtre gidi ching
da dugc trinh bay trong bai bdo s6 3—1988 :

— Bai toan phin cdng cdng vite (con goi la bai todn vo chbng).

— Bai toan tim s6 cuc ti€u cac déng pht cla mot ma trin.

— Bai to&n tim s6 cwe dai cAc phdn t& khac khong khéng cing niim trén moét hiang
hodc m¢t cot. -

— Bai toan bé tri cong nhan trén mot bing chuyén sin xuit.

2. BAI TOAN LICH BIEU SAN BAY

Gid st ta c6 n sin bay va i vA j la hai san bay khac nhau, thoi gian t,;1a thoi gian
mot ehiéc may bay phdi bay tir san bay i sang sin bay j. Trén mdi sin bay i ¢6 mot lich
bidu F; nhu sau : may bay ha cinh vio théi didm ai va cit canh vao thoi didm bi (aj <X bi).

Bai toan 5 : Tim sf may bay 18i thiéu d& th6éa man céac lich bidu F,. biét ring tij>
0 véi i=Fjvatyy=0v6ii=j ngodira ta co bt ding thic tam gide :

tij < tik + tig cho moi k, i, j € 1, n )
Giai :
Ta noéi rimg lich bidu Fi duge sép trude lich bién FFj néu:

bi + tij < aj )

va ta ky hién F, > Fj.
Khi do quan hé > ¢6 tinh chdt phan ddi xing va bic ciu.

Tae 1d
— Néu F;i > Fj thi khong c6 Fj > Fi. 3)
~ Néu Fy > Fj va Fj > Fg thi F\ > Fx 4)

Ngoai ra ta goi cac lich bidu Fi]' Fig‘ s Fik lap thanh mot ehudi néu:
Fij > ]‘ii+1’ cho moi j = 1,2, .., k—1.
Va ta ky hiéu Fij > Fi2 > Fia > 0> Fik’
Nhw vay c6 the thiy réng s6 may bay 18i thitu wng voi s6 chudi tdi thidu c6 thd phan tich
tr h¢ lich bidu da cho. Nén goi hai lich biéu Fy v Fj 1a Lai lich bidu déc lip néu nhu ching
khéng thé so sanh dwgc vOi nhau, thi s6 lich bidu d¢c lap it nhét clia mot hé lich bidu t6i

da (irc 12 khong thé bd sung hon duwgc) 1a n—~k, v6i k 12 s6 16n nhat cac phdn td 1 khéng
cing niim trén cung hang va cot cla ma tran dwgc thidt 14p bdi quy the:
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_ {1 #iéu Fi > Fy
i trong trudng hop khéc.
Trén co s& clia nhin xét frén ta c6 thudt toan x4c dinh s6 may bay cyc tiéu nhw sau:
4. Thiét 14p ma trin Q = («;j) v&i @y =1 néu Fi > Fy, @5 = 0 cho moi truong hop khéc.
2. Giai bai toan tim dong ph& nhd nh&t cho ma trdn Q, va s6 cyc dai chc phlin tir 1
doc 1ap.
N i st cac phan t& doc 1ap 1a (i1, ip), (g, ia)s .., (igk-1. igk), Khi 6 n—k may bay
ctia ta du dinh chen 1A cde may bay thue hién :

~— cac chudi lich bidu tao thanh tir Fi» F. ,.. F. .,

ig 12k
~ cac lich bigu déc 1ap con lai trong s6 Fivoit = ir, r € 1, 2k . .
P& ké&t thuic bai nAy, phin con lai chang 10i xin gi6i thiéu mot chwong trinh may vi
tinh viét biing ngén ngit Basic cho thuft toan tim ludng 16n nhit :
10 REM THUAT TOAN FORD-FULKERSON TiM LUONG LON NHAT TREV MANG VAN TAI

20 PRINT € Thong s6 ctia mang phai dwa vdo dudi dgng 2 ma tran A (N, ) va C (N, N), &
day A (I, J) = 1 néu c6 cung (I, J) v6i kha ning thdng qua C (I, D). Khid6 A (J,D = — 1)
va C (J, I) =0, Ma tran F (N, N) ehi gia tri clia ludng?

30 PRINT « Piu vao la dinh s8 1, diu ra 12 dinh s6 N?
40 INPUT <S8 dinh clia dd thi», N

50 DIM A (N, N), F (N, N), EX (N), C (N, N), AA (N, N)
60 DIM LU (N, N*N), B (N, N), O (N, N), DU (N)

70 INPUT «Vae s3 lidu tir @ia hay khong ? (Y/N)? ; AS
80 IF AS = €Y» OR AS = «y® THEN 280 ELSE 90

90 FORI=1TO N )
100 FOR.J =1 TO N —
110 PRINT ¢ A(€;1;2,¢;J;®) = 5;

120 INPUT A (1, J)

130 PRINT «C(%;1;?, «.J;») =2»;

140 INPUT C (1, )

150 FU, D=0

160 NEXT

170 NEXT

180 INPUT €ghi s6 liéu ra dia hay khoéng ? (Y/N)»; AS
190 IF AS €Y» OR AS = €y » THEN 200 ELSF 370

200 INPUT €vao tén 1ép:®, AS

210 OPEN o711, AS

220 FORI=1TO N

230 FORJ=1TO N

240 WRITEH1, A (1, 1), C U, D)

250 NEXT

260 NEXT

270 GOTO 370

280 INPUT € vao tén tép:?, AS

290 OPEN ®i» 11, AS

300 FOR1=1TO N

310 FORI=1TON

320 INPUT 331, A (I, 1), G (1, )

330 AA(L D =AU D)

340 NEXT

350 NEXT

360 CLOSE f+1
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370 PRINT € CHUONC TRINH CON® : MASO =0
380 S=1

390 FORI=1TO N

400 FORJ=1TON

410 Z (I, > = ABS (A, J):PRINT Z I, ) ;
20B A, D=2, HD:LUA, H=2Z A, D
430 NEXT J

440 PRINT

450 NEXT I

460 FOR I =1TO N

470 FOR J = 1 TON

4830 0, D=0
490 FORK=1TO N

500 00, D=0 N+BU K)*Z (K, D

510 NEXT K

520 NEXT J

530 NEXT I

540 S=S + 1

550 IF S = N THEN PRINT €LUONG DA PUOC PAY. CHUONG TRINH DUNG & DAY »
GOTO 1040

560 FORI=1TO N

570 FORJ =1TO N

580 B, ) =0(1, D)

590 LU (I, (S—D*N+J)=0(, 1)

600 NEXT

610 NEXT -

620 IF LU (1, (S=1D* N + N) = O THEN 460 ELSE MASO = 1:S = S + 1: PRINT €SO DINH
OF DUONG = »; 8

630 DU (1) = 1: DU (S) = N : PRINT DU (1); DU(3)

640 P=S—~1:W=N

650 FOR K = 2 TO N—-1

660 IF LU (1, (P-2) * N + K)* LU (K, W) = O THEN 680 ELSE 670

670 DU (P) = K : GOTO 690

680 NEXT

690 P=P -1:W=K

700 IF P>>1 THEN 650 ELSE 710

710,FOREE = 1 TO S

720 PRINT €DU (;E;® = »; DU (E)

730 NEXT

740 EX (1) = 1E + 37

750 FOR K = 1TO S—1

760 IF A (DU (K), DU (K+1)) = 1 THEN 770 ELSE 820

770 IF F (DU (X), DU (K+1)) < C(DU) (K), DU (K+1)) THEN 780 ELSE 860
780 IF EX (DU (K << € (DU (K), DU (K+1» ~ F (DU (K), DU (K+1)) THEN 790 ELSE

790 EX (DU(K+1)) = EX (DUWK)) : GOTO 860
800 EX (DU(K+1) = C(DU(K), DUK+ 1)) — F(DU(K), DUK+1))
810 GOTO 860

§20 IF A (DU (K), DU (K+1)) = — 1 THEN 830 ELSE 860



830 1 F (DU (K) DU (K+1)) > O THEN 810 ELSE 860

840 IF EX (DU (K)) << F(DU(K+1)) THEN EX (DU (K+1) EX (DU (K) : GOTO 860 ELSE 850
850 EX (DU (K+1) = F (DU (K), DU (K+1))
860 NEXT K

870 PRINT «GIA TRJ CUA GIA SO EX (N) = »; EX (N)
880 FORI=1TO S—1

890 IF A (DU (D, DU (I+1)=1 THEN F(DU (D), DU (I+1)=F (DU (DU + 1))+ EX (N): GOT0910
900 ¥ (DU(D), DU (I+1) = F(DU (D, DU (1+1) — EX (N)
910 NEXT

920 PRINT ¢ BANG PHAN LUONG »

930 U=0

940 FOR1=1TO N

90 U=U+Fd N)

960 FOR J =1 TO N

970 PRINT F (I, 1);

980 1F F (I, J) = C (I, J) THEH 990 ELSE 1000

990 IF F(L H>>OTHEN A(LLJ)=0:AJ, D=0
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ABSTRACT
THE PROBLEM OF FLOW AND ITS APPLICATION

The algorithm for finding maximal network flows arc used for finding solutions of some
another problems and one programm writing in language Basic for the algorithm.



