Maximum Flow dengan metode Dinic

PROGRAM MAXSIMALFLOW; USES DOS,CRT,PRINTER; CONST MAXNODES = 72; MAXARCS = 1000; INF    = 9999; TYPE ARRN = ARRAY[1..MAXNODES] OF INTEGER;

ARRNN= ARRAY[1..MAXNODES,l..f{AXNODES] OF INTEGER; NODEAR = ARRAY[1..MAXARCS] OF INTEGER;

ARRMAX = ARRAY[1..3000] OF INTEGER;

VAR I,J,N,M,AL,L,DIF,AV,JUMLAA    : INTEGER; CAPA,LFLOW,FIAW,LCAPA,EL : ARRNN; MULAI,AKHIR :REAL;

STPATH :BOOLEAN; LABELS,LAYERS,PRED,SUCC : ARRN; DATA,LINK    :ARRMAX; A,Y    :CHAR; LABEL C;

PROCEDURE MAXFLOW (N,S,T,MAX    : INTEGER; VAR CAPA,FLOW : ARRNN); PROCEDURE ADD(VAR A : ARRN;

I,X : INTEGER);

VAR P : INTEGER; FOUND : BOOLEAN; BEGIN

FOUND := FALSE; P := A[I];

WHILE (NOT FOUND) AND (P<>0) DO

IF DATA[P] = X THEN FOUND := TRUE ELSE P := LINK[Pj;

IF NOT FOUND THEN BEGIN

P := AV; AV := LINK[AV]; DATA[P] := X;

LINK[P] := A[I]; A[I] := P

END END;

PROCEDURE DELETE2(VAR A: ARRN;

I,X : INTEGER);

VAR P,Q : “NTEGER; BEGIN

P:= A[I];

IF DATA[P] = X THEN A[I] := LINK[P] ELSE

BEGIN

WHILE DATA[P] = X DO

BEGIN

Q    • =    P;

P := LINK[P] END;

LINK[Q] := LINK[P] END;

-VD; (* DELETE2k) (*********************************************)

=ROCEDURE LAYER2(VAR L    : INTEGER; VAR LCAPA,EL : ARRNN; VAR STPATR    : BOOLEAN);

~.R I,J,P,Q,X,Y,V,W : INTEGER ; :-:GIN

STPATH := TRUE; FOR V:=ITONDO BEGIN

LABELS[V] :_ -l; SUCC[V] := 0; PRED[V]    := 0 END;

P := AV; AV := LINK[AV]; (* GET A NODE*) DATA[P] := S; LINK[P] := 0;

LAYERS[1] := P; LABELS[S] := 1; FOR X    : = 1 TO H D0

FOR Y    : = 1 TO N DO LCAPA[X,Y] := CAPA[X,Y]; FOR X := 1 TO N DO

FOR Y    : = 1    TO N DO BEGIN

EL[X,Y] := 0;

IF FLOW[X,Y] > 0 THEN BEGIN

LCAPA[X,Y] := CAPA[X,Y] - FLOW[X,Y]; LCAPA[Y,X] := FLOW[X,Y] + LCAPA[Y,X] END;

END;

I .= 1;

WHILE (LAYERS[I] <> 0) AND (LABELS[T] _ -1) DO BEGIN

LAYERS[I+1] := 0;    ‘ P := LAYERS[I];

WHILE P<> 0 DO BEGIN

X := DATA[P];

FOR Y:g1TqND0

IF ((LABELS[Y] = -1) OR (LAB9LS[Y] = I+1)) BEGIN

AND (LCAPA[X,Y] > 0) THEN

END; (*LAYER2*)

ADD(LAYERS,I+1,Y); LABELS[Y] := I +1; ADD(SUCC,X,Y); ADD(PRED,Y,X); EL[X,Y] := 1

END

ELSE LCAPA[X,Y] := 0; P := LINK[P]

END;

I :=I+1

END; (* WHILE *)

L .= I;

IF LABELS[T] = -1 THEN STPATH := FALSE ELSE

BEGIN

J .= I;

WHILE J <> 1 DO BEGIN

P:= LAYERS[J]; WHILE P <> 0 DO BEGIN

W := DATA[P];

IF (SUCC[Wj = 0) AND (W <> T) THEN BEGIN

Q := PRED[W];

WHILE Q <> 0 DO    , BEGIN

X:= DATA[Q]; EL[X,W] := 0; DELETE2(SUCC,X,W); LCAPA[X,W] := 0; Q := LINK[Q]

END; DELETE2(LAYERS,J,W); PRED[W] := 0; LABELS[W] :_ -1; END;

P := LINK[P]; END;

J.=J-:. END

END (*ELSE*)

PROCEDURE SATURATE(VAR L    : INTEGER;

VAR LFLOW,EL    : ARRNN);

VAR    INPOT,OUTPOT,POTEN,INFLOW,OUTFLOW : ARRN;

V,X,Y,I,J,K,P,R,RLAYER    : INTEGER;

FLAG    : BOOLEAN;

PROCEDURE REFNODE (VAR L,R,RLAYER : INTEGER);

VAR V : INTEGER; BEGIN

POTEN[S] := OUTPOT[S]; POTEN[T] := INPOT[T];

IF POTEN[S] < POTEH[T] THEN BEGIN

R .= S; RLAYER := 1 END

ELSE BEGIN R:= T; RLAYER := L END;

FOR V:=ITONDO

IF (LABELS[V] <> -1) AND (V <> S) AND (V<> T) THEN BEGIN

IF INPOT[V] < OUTPOT[U]THEN POTEN[V] := INPOT[V] ELSE POTEN[V] := OUTPOT[V];

IF POTEN[V] < POTEN[R] THEN BEGIN

R .= V;.

RLAYER := LABELS[V] END

END

END; (* REFNODE*)

(**************************)

PROCEDURE PUSH3(VAR I : INTEGER);y VAR P,Q,U,V,AVACAP : INTEGER; BEGIN

P := LAYERS[IJ; WHILE P<> 0 DO BEGIN

U:= DATA[P];

IF OUTFLUW[U] > 0 THEN BEGIN

Q := SUCC[U];

WHILE (OUTFLOW[U] > 0) AND (Q o 0) DO BEGIN

V ;= DATA[Q];

IF LABELS[V] <> -1 THEN BEGIN

AVACAP := LCAPA(U,Vj - LFLOiJ(U,V];

IF AVACAP > 0 THEN BEGIN

IF AVACAP > OUTFLOW[U] THEN AVACAP := OUTFLOW[U]; LFLOW[U,V] := LFLOW[U,V] + AVACAP; OUTFLOW[U] := OUTFLOW[U] - AVACAP; OUTFLOW[VJ := OUTFLOW[V] + AVACAP; ouTPOT[u] := ouTPOT[uJ - AvACAP; INPOT[V] := INPOT[V] - AVACAP END

END;

Q := LINK[Q] END

END;

P := LINK[P] END

END; (fPUSH3*)

PROCEDURE PULL(VAR J : INTEGER);

VAR P,Q,U,V,AVACAP : INTEGER; BEGIN

P:= LAYERS[J]; WHILE P <> 0 DO BEGIN

U:= DATA[PJ;

IF INFLOW[UJ > 0 THEN BEGIN

Q:= PRED[UJ;

WHILE ( INFLOW[U] > 0) AND (Q<> 0) DO BEGIN

v:= DATa[Q];

IF LABELS[V] <> -1 THEN    .

BEGIN    , AVACAP := LCAPA[V,U] - LFLOW[V,GJ;

IF AVACAP > 0 THEN

BEGIN    ‘

IF AVACAP > INFLOW[U] THEN AVACAP := INFLOW[U]; LFLOW[V,U] := LFIAW[V,UJ + AVACAP; INFLOW[UJ := INFLOW[U] - AVACAP; INFLOW[V] := INFLOW[V] + AVACAP; OUTPOT[V] := OUTPOT[Vj - AVACAP; INPOT[U] := INPOT[U] - aVACAP; END;

END;

Q := LINK[Q] END

END;

END;

P := LINK[P]; END

BEGIN

FOR V    : =    1    TO N DO    . BEGIN

INPOT[V] := 0; OUTPOT[V] := 0; END’

FOR    I    : =    1    TO N    DO

FOR J    : =    I    TO N DO

IF EL[I,J] = 1 THEN BEGIN

INPOT[J] := INPOT[J] + LCAPA[I,J]; OUTPOT[I] := OUTPOT[I] + LCAPA[I,J]; END;

FOR I    : = 1 TO N DO FOR J :=1TOND0 LFLOW[I,J] := 0; FLAG := TRUE; WHILE FLAG DO

BEGIN REFNODE(L,R,RLAYER); IF POTEN[R] <> 0 THEN BEGIN

INFLOW(R) := POTEN[R]; OUTFLOW[R] := POTEN[R]; FOR V    : =    1 TO N DO

IF (LABELS[V] <> -1) AND (V <> R) THEN BEGIN

INFLOW[V] := 0; OUTFLOW[V] := 0; EyL;    ‘ FOR K := RLAYER TO L-1 DO

PU£H3(k);

FOR J := RLAYER DOWNTO 2 DO PULL(J)

END;

IF (POTEN[RJ <> 0) OR((R <>S) AND (R <> BEGIN

LABELS[R] :_ -1; P := SUCC(R]; WHILE P <> 0 DO BEGIN

Y := DATA[P];

INPOT[Y] := INPOT[Y] - (LCAPA[R,Yj EL(R,Yj := 0;

T)) THEN

- LFLOW[R,Y]);

END;

DELETE2(SUCC,R,X); DELETE2(PRED,Y,R); P := LINK[P]

END;

P := PRED[R]; WHILE P <> 0 DO BEGIN

X := DATA[P];

OUTPOT[X] := OUTPOT[X] - (LCAPA[X,R] - LFLOW[X,R]); EL[X,R] := 0;

DELETE2(SUCC,X,R); DELETE2(PRED,R,X); P :=-LINK[P]

END;

END    ‘ ELSE FLAG := FALSE END

PROCEDURE INITIALIZE2(MAX : INTEGER);

VAR I : INTEGER; BEGIN

FOR I := 1 TO MAX DO LINK[I] := I + 1; AV := 1;

END;

BEGIN

FOR I    : = 1    TO N DO

FOR J    : = 1 TO N DO FLOW[I,J] := 0; INITIALIZE2(MAX);    ‘ LAYER2(L,LCAPA,EL,STPATH);

WHILF STPATH DO BEGIN SATURATE(L,LFLOW,EL); FOR    I    : =    1    TO N DO FOR J    : = 1 TO N DO

IF LFLOW[I,J] > 0 THEN BEGIN

DTF := LFLOW[I,J] - FLOW[J,I] ; IF DIF > 0 THEN

BEGIN

FLOW[I,J] := FLOW[I,J] + DIF; FLOW[J,I] := 0;

END    ,

ELSE FLOW[J,I] :_ - DIF END;

INITIALIZE2(MAX);

LAYER2(L,LCAPA,EL,STPATH); END;

END;

PROCEDURE INPUTHATRIKS(VAR CAPA :ARRNN); BEGIN

CLRSCR;

GOTOXY(20,15);WRITE(’HASUKKAN JUHLAH SIHPUL = ‘); READLN(N); GOTOXY(20,16);WRITE(’MASUKKAN JUNLAH SISI = ‘); READLN(H); FOR I : = 1 TO N DO

FOR J :=1TOND0 CAPA[I,J] := 0;’ FOR    I    : =    1    TO H DO BEGIN

WRITELH;

FOd J    : =    1    TO N DO BEGIN WRtTE(’HASUKKAN KAPASITAS SISI READLN(CAPA[I,J]);

END; END; CLRSCR; WRITELN(LST); FOR I    : =    1 TO N DO FOR J:=ITONDO BEGIN

IF CAPA[I,J] <> 0 THEN BEGIN

WRITELN(’CAPASITAS PADA RUAS [’,I,    ,J,’] =’,CAPA[I,J]); WRITELN(LST,’CAPASITAS PADA WAS    =’,CAPA[I,J]); END:

END; END; PROCEDURE HASIL(VAR FLOW    ARRNN); VAR TOTAL : INTEGER;

BEGIN

JUHLAH := 0; TOTAL := 0; CLRSCR; WRITELN(LST); FOR I    : = 1 TO N DO

FOR J    : = 1 TO N DO

IF FLOW[I,J] <> 0 THEN BEGIN

WRITELN(’ALIRAN PADA SISI [’,I,’,',J,’]=’,FWW[I,J]); WRITELN(LST,’ALIRAN PADA SISI [’,I,’,',J,’]=’,FLOW[I,J]); JUHLAH := JUHLAH + FLOW[I,J];

END;

WRITELN; ,

WRITELN(LST);

FOR I := 1 TO N DO

TOTAL := TOTAL + FLOW[1,I];

WRITELN(’JUMLAH ALIRAN HAKSIMUM YANG MASUK = ‘,TOTAL); WRITELN(’JUMLAH ALIRAN YANG MENGALIR = ‘,JUMLAH); WRITELN(LST,’JUMLAH ALIRAN MAKSIMUM YANG MASUK = ‘,TOTAL); WRITELN(LST,’JUMLAH ALIRAN YANG MENGALIR    = ‘,JUMLAH); END;

PROCEDURE GET TIME (VAR REALSECONDS : REAL);

VAR

HOURS,MINUTES,SECONDS,HUNDRETHS : WORD; BEGIN

GETTIME(HOURS,MINUTES,SECONDS,HhNDRETAS);

REALSECONDS := 3600 * HOURS + 60 * MINUTES + SECONDS + 0.01 * HUNDRETHS;

END;

(**********************************)

BEGIN C: CLRSCR;

FOR I :=1 TO N DO

FOR J    : = 1 TO N DO BEGIN

CAPA[I,J] := 0; END;

CLRSCR; clrscr; TEXTCOLOR(3);    , GOTOXY(20,5);WRITELN (’******************************’); GOTOXY(20,7);WRITELN (’    PROGRAM GOTOXY(20,8);WRITELN (’MENCARI ALIRAN MAKSIMUM DENGAN !); GOTOXY(20,9);WRITELN (”METODE DINIC-MALHOTRA-KUMAR GOTOXY(20,10);WRITELN(’ MAHESHWARI(DMKM) GOTOXY(20,11);WRITELN;

GOTOXY(20,12);WRITELN (’    OLEN

GOTOXY(20,13);WRITELN (’ NAMA    : DARIAMAN S D SARAGIH GOTOXY(20,14);WRITELN (’ NIM    : 890803061 GOTOXY(20,15);WRITELN (’ JURUSAN : MATEMATIKA GOTOXY(20,16);WRITELN (’    UNIVERSITAS SUMATERA UATARA GOTOXY(20,17);WRITELN (’    MEDAN    !); GOTOXY(20,19);WRITELN (’******************************’),• GOTOXY(20,5);WRITELN (LST,’******************************’); GOTOXY(20,7);WRITELN (LST,’    PROGRAM GOTOXY(20,8);WRITELN (LST,’MENC’ARI ALIRAN MAKSIMUM DENGAN GOTOXY(20,9);WRITELN (LST,’ METODE DINIC-MALHOTRA-KUMAR GOTOXY(20,10);WRITELN(LST,` MAHESHWARI(DMKb!) GOTOXY(20,11);WRITELN(LST);

GOTOXY(20,12);WRITELN (LST,’    OLEH    ‘);

GOTOXY(20,13);WRITELN (LST,’ NAMA    : DARIAMAN S D SARAGIH GOTOXY(20,14);WRITELN (LST,’ NIM    : 890803061 GG’fOXY(20,15);WRITELN (LST,’ JURUSAN : MATEMATIKA GOTOXY(20,16);WRITELN (LST,,’ . UNIVERSITAS SUMATERA UATARA, GOTOXY(20,17);WRITELN (LST,’    MEDAN GO`I~OXY(20,19);WRITELN (LST,’******************************’); WRITELN(LST);

TEX’I`COLOR(2+BLINK);GOTOXY(50,2);WRITELN (’TEKAN ENTER’); READLN;TEXTCOLOR(7);

INPUTMATRIKS(CAPA);    ‘ TEXTCOLOR(2+BLINK);GOTOXY(50,2);WRITELN (’TEKAN ENTER’); READLN;TEXTCOLOR(7);

GET TIME(MULAI); MAXFLOW(N,1,N,3i;M,CAPA,FLOW); GET TIME(AKNIR);

FOR I    : = 1 TO N DO FOR J:=ITONDO BEGIN

LFLOW[I,J] := FLOW[I,J];

END; HASIL(FLOW); AKHIR := AKHIR-MULAI; WRITELN;

WRITELN;

WRITELN(’WAKTU    ‘, AKHIR:3:6,’ DETIK’); WRITELN(LST,’WAKTU    ‘, AKfiIR:3:6,’ DETIK’); WRITELH(LST);

WRITELN(LST);

WRITE    (’ MAU MENGHITUNG LAGI (Y/T) ? READLN(A);

IF (A = ‘Y’) OR (A = ‘y’) THEN GOTO C ELSE WRITE(’SAMPAI JUMPA…………… TEKAN ENTER KE A>’); READLN;

END.

