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PROGRAM DataOfTruck;

USES Crt,Printer;

VAR
Filvar:Text;
Capacity:ARRAY[1..100,1..10]JOF Integer;
NoOfTruck,i.j:Integer;
Answer:Char;
FileName:STRING{14];

BEGIN

Clrscr;

WritelLn('===ENTER NAME OF FILE TO WRITE:===z"');

Readln(FileName);

Asgign(FilVar,FileName);

ReWrite(FilVar);

WritelLn('1.ENTER NUMBER OF TRUCKS');
ReadIn(NoOfTruck);
®riteln(FilVar,NoOfTruck);
WriteLn('2.ENTER CAPACITY FOR FACH TRUCK (kl/each)');
WriteLn(’ ONE TRUCK HAS TEN CHANNELS’);

o=l

REPEAT
WriteLn('NO OF TRUCK ',i);
FOR j:=1 TO 10 DO{ one truck has ten chennels}
BEGIN

WriteLn('CAPACITY NO °.j,* =203
ReadLn(Capacity[i.j]):
WriteLn(Fianr.Cnnaci(y[i.jj):
END;
ir=i+l;

UNTIL i>NoOfTruck;

Close(FilVar);

WriteLn('===PRINT DATA OF TRUCKS= Y/N '),

ReadLn(Answer);

IF (Answer='y’)or(Answer='Y") THEN

REGIN

WriteLn(Lst,'NO OF TRUCK ’,NoOfTruck);

FOR i:=1 TO NoOfTruck DO %

FOR j:=1 TO 10 DO
WriteLn(Lst, TRUCK NO ’,i,' CAPACITY NO '.j,' ".Capacity[i,jl);
END; ' .
WriteLn( 'END OF FILE.');

END.
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PROGRAM DataOfDistance:

USES Crt,Printer;

VAR
Filvar:Text;
Distnnce:ARRAY[l..l00.l..100)0F Integer;
Nodes,i,j :Integer;
Answer:Char;
FileName:STRING([14];

BEGIN
Clrscr;
WriteLn(’===ENTER NAME OF FILE TO WRITE===");
Readln(FileName);
Assign(FilVar,FileName);
ReWrite(FilVar);
Writeln('l1.ENTER NUMBER OF NODES');
Readin(Nodes);
Writeln(FilVar,Nodes);
WriteLn('2.ENTER DISTANCE BETWEEN NODES');

it=1;

REPEAT
Jtmli
REPEAT
WriteLn('FROM NODE ¥0 ',i,' TO NODE NO ik
ReadLn(Distance(i,j]);
WriteLn(FilVar,Distance(i,j]);
Jomjely
UNTIL j>Nodes;
ii=i%1s

UNTIL i>Nodes;
Close(FilVar);
WriteLn( 'PRINT DATA DISTANCE Y/N ?')4
ReadLn(Answer);
IF (Answer='Y')or(Answer='y’) THEN
BEGIN
WriteLn(Lst, 'NUMBER OF NODES ',Nodes);
FOR i:=1 TO Nodes DO
FOR j:=1 TO Nodes DO
WriteLn(Lst, 'FROM NODE NO °'.i,’' TO NODE NO '.J,’ DISTANCE ',Distance{i.;}};
END;
WriteLn('END OF FILE.’');
END.



PROGRAM DataOfDemand;
USES Crt,.Printer;

VAR

Filvar:Text;
Deuund.NoNodes:ARRAY[l..lOO]OP Integer;
Nodes,i,j :Integer;
Answer:Char;
FileName:STRING[14];

BEGIN

END.

Clrscr:
WriteLn('===ENTER NAME OF FILE TO WRITE===");
ReadLn(FileName);
Assign(FilVar,FileName);
ReWrite(FilVar);
WriteLn('1.ENTER NUMBER OF NODES*);
Readln(Nodes);{nodes of demand must be equal nodes of d
(WritelntFilVar.NndeR);)
Writeln('2.ENTFR NODES DEMAND ") ;
R i
REPEAT
WriteLn('FROM NODE NO ',i); {i=1 : deposit}
ReadLn(Demand[i]);
WriteLn(FilVar,Demand[i]);
LrET e
UNTIL i>Nodes;
Close(Filvar);
¥riteln( 'PRINT DATA OF DEMAND Y/N 72 )s
ReadLln(Answer);
1F (Answer:'y')or(Answer=‘Y’) THEN
BEGIN
WriteLn(Lst, NUMBER OF NODES ' ,Nodes);
FOR i:=1 TO Nodes DO
WriteLn(Lst,’NODE NO ',i.° DEMAND ' ,Demand[i]);
END;
WriteLn( END OF FILE®);

istance)
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PROGRAM RCM;

USES Crt,Printer;
CONST Infinity=999;
VAR Filvar:Text;

Distance: ARRAY[1..100,1..100] OF Integer;
L,N:array[1..100] of integer;

Nodes,i,j,k,p,r,s,m:Integer;

z:Boolean;
Answer:Char;
FileName:STRING([14];
BEGIN
Clrscr;

Writeln('===START RCM METHOD==="');
¥riteLn('ENTER NAME OF FILE TO READ:DISTANCE BETWEEN NODES');
ReadLn(FileName);(receive data distance between nodes}

Assign(Filvar,FileName);
Reset(Filvar);

WHILE NOT Eof(Filvar)DO
BEGIN

Readln(Filvar,Nodes);

ity

REPEAT
Jiowly
REPEAT

ReadLn(Filvar,Distance(i,j]);

Jezjel;
UNTIL j>Nodes;
it=i+lg
UNTIL i>Nodes;
END;
Close(Filvar);

mi=1;{start rcm method}

REPEAT
ki=1;
REPEAT
IF Distance(k,m]>Infinity THEN L{k]:=0
ELSE L[k]:=k;
kizk+1;
UNTIL k > Nodes;
pi=1;
REPEAT
IF Distance[m,p]>Infinity THEN N[p]:=
ELSE Nfpl:=p:
pi=ptl;
UNTIL p > Nodes;
ri=1;
REPEAT
si=1;
REPEAT
z:=(LIr]>0)AND(N[s]>0)AND(r<>m)AND(S<>m)AND(r<>8);
IF z THEN ’
BEGIN
1F Distance[L[r],N[s]l):(Distance[L[r],n]&Distance[m.N[s)])
THEN Distnnc:[L[r].N[s]]:=(Distance[L[r].m]&Distance[n.N[s]])
ELSE Distance(L[r],N[s]]:=Distance[L[r],N[s]];
END;
si=s+l:
UNTIL s > Nodes;
ri=r+l; .
UNTIL r > Nodes;
m:=m+l;

UNTIL m > Nodes;
Writeln( '===SOLUTION FOR
WriteLn('ENTER NAME OF F
ReadLn(FileName);
Assign(Filvar,FileName);

RCM METHOD===');
TLE TO WRITE’);
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ReWrite(Filvar);

Writeln(Filvar,Nodes);

WriteLn('NO OF NODE ' .Nodes);

FOR i:=1 TO Nodes DO

FOR j:=1 TO Nodes DO

BEGIN
WriteLn(Filvar,Distance[i,j]);

WriteLn('FROM NODE ',i,’ TO NODE °,j,

END;
CLOSE(Filvar);
WriteLn('PRINT SOLUTION OF RCM METHOD Y/N 7
ReadlLn(Answer);
IF (Answer='y')or(Answer='Y') THEN
BEGIN
WriteLn(Lst, 'NO OF NODE ', Nodes);
FOR i:=1 TO Nodes DO
FOR J:=1 TO Nodes DO
Writein(Lst,'FROM NODE ',i.' TO NODE
END;
WriteLn( 'END OF SOLUTION');
END.

’

=y

SHORTPATH

et

SHORTPATH

',Distance(i,j]);

',Distance[i.j]);
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PROGRAYM SavingMethod;
USES Crt.Printer;
Var FilVar:Text;
Saving,Shortpath,RestoreSaving:ARRAY[1..100,1..100] OF Integer;
MaxCapacity,Capacity,SeqDemand,SeqNode :ARRAY[1..20,1..10] OF Integer;
Demand,spt :ARRAY[1..100] OF Integer:
SumDistance,SumCapacity,SumSeghemnand,CheckCapacity:ARRAY(1..20] OF Integer;
i.j.Nodes,NoOfTruck,L,hz,vt, index,SumDemand, Sequence, loop: Integer;
k.sp,spp,no,noo,recordd ,MaxShortpath MaxSaving,check,m,n:Integer;
Answer:Char;
FileName:STRING[14];
BEGIN
Clirrcr;
Writeln('====START SAVING METHOD====');
¥riteLn('1.ENTER NAME OF FILE TO READ SHORTPATH BETWEEN NODES:RCM METHOD');
Readln(FileName);
Assign(FilVar,FileName);
Feset(FilVar);
ReadlLn(FilVar, Nodes);
FOR i:=1 TO Nodes po
FOR j:=1 TO Nodes DO
RFGIN
ReadLn(FilVar,Shortpath{i,j]);
FEND:
Close(FilVar);
FOR i:=3 TO Nodes DO [make saving}
FOR j:=2 TO i DO
BEGIN .
Saving(i,j]:=Shortpath(i,1]+Shortpath{j,1]-Shortpath(i.j];

END:
FOR i
FOR j:
BEGIN

Saving[i,j]:=0;

=1 TO Nodes DO {make half matrix}
=i TO Nodes DO

END;
FCR i:=1 TO Nodes DO
BEGIN
Saving[i,1]:=0;
END;
¥riteLn('2.ENTER NAME OF FILE TO READ DATA OF TRUCK');
ReadLn(FileName);
Assign(FilVar,FileName):
Reset(FilvVar);
ReadLn(FilVar,NoOfTruck);
FOR i:=1 TO NoOfTruck DO
FOR j:=1 TO 10 DO
BEGIN
ReadLn(FilVar,Capacity[i,j]);
END;
Close(FilVar);
¥riteLn(’3.ENTER NAME OF FILE TO READ DEMAND OF NODES ’);
ReadLn(FileName);
Assign(FilVar,FileName);
Reset(FilVar);
FOR i:=1 TO Nodes DO
BEGIN
ReadLn(FilVar,Demand[i]);
END;
Close(FilvVar);
i:=z1;{check demand=0,make shortpath=0,saving=0}
REPEAT
IF Demand(i]=0 THEN
BEGIN
Shortpath(i,1]:=0;
FOR j:=1 TO Nodes DO
BEGIN



Saving[i,j]:=0;
Saving[j,i):=0;
END;
END;
it=itl;
UNTIL i>Nodes;
FOR i:=1 TO NoOfTruck DO {make variable = 0}
FOR j:=1 TO 10 DO
BEGIN
SeqDemand[i,j]:=0;
SeqNode[i,j):=0;
MaxCapacity(i,j]:=0;
END;
FOR i:=1 TO NoOfTruck DO
BEGIN
SumDistance[i]:=0;
SumCapacity[i]:=0;
SumSeqDemand([i]:=0;
CheckCapacity[i]:=0;
END:
FOR i:=1 TO Nodes DO
FOR j:=1 TO Nodes DO
BEGIN
RestoreSaving[i,j]:=0:
END;
FOR i:=1 TO NoOfTruck DO{find sum capacity of truck}
FOR j:=1 TO 10 DO

BEGIN
Suanpacity[i]::Suanpacity[i]GCnpaci!y(i.j];

END;

ii=1;{no of truck: start saving method}

REPEAT

MaxShortpath:=0;
Sequence:=0;
j:=1;{make max distance}
REPEAT
IF Shortpath(j,1]>MaxShortpath THEN
BEGIN
Mnxshnrtpath:=Shortpnth[j.lh
nois=j;
recordd:=no;
END;
Jji=j+l;
UNTIL j>Nodes;
Li=13
REPEAT
IE (Demand[nn]>0)nnd(capacity(i,L]>0)nnd(MaxCapacity[i,L]=0) THEN
BEGIN
IF Demand[no}>=Capacity(i,L] THEN
BEGIN
index:=nemand(no]-Capacity[i.L];
IF (index<>l)and(index<)2)and(index<>$) THEN
BEGIN
Sequence:=Sequence+1;
MaxCapncity(i,L]::Capacily[i.L];
Demund[nn]:=Demnnd[no)—Capacity[i.Lh
SeqNode[i,Sequence]:=no;
Squemand[i,Sequence]:=Capacity[i,L];
SumSeqD d[i]:=SumSeqgD ‘[i]OSquemand(i,Sequence];
recordd:=no;
Capacity[i,L]:=0;
IF Sequence=1 THEN noo:=1

ELSE noo:=SeqNode[i,Sequence-1]
SumDistance[i]:=SunDistance(i]&shortpath[noo.no];
FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
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BEGIN
RestoreSaving{k,n]:=Saving{k,n];
END;
END;
END;
END;

L:=L¥1;

UNTIL

L>10;

IF Demand[no]=0 THEN

BEGIN

END;

Shortpath{no,1]:=0;

FOR m:=1 TO Nodes DO

BEGIN

spt[m]:=0;

END;

loop:=1;
REPEAT

MaxSaving:=0;
hz::i:(make saving for horizontal}
REPEAT
IF spt{hz]<>hz THEN
BEGIN
1F Saving[no,hz]>MaxSaving THEN
BEGIN
MaxSaving:=Saving[no,hz]:
spi=hz;
END; *
END;
hz:=hz+l;
UNTIL hz>Nodes;
vt:=1;{make saving for vertical}

REPEAT
IF spt{vt]<>vt THEN
BEGIN
1F saving[vt,no]>MaxSaving THEN
BEGIN
MaxSaving:=Saving{vt,nol;
spi=vt;
END;
END;
vti=vt+l;

UNTIL vt>Nodes;
1F Demand[no]=0 THEN
BEGTN
FOR k:=1 TO Nodes DO
BEGIN
Saving[no.k]:=0;
Saving(k,no]:=0;
END;
END;
Li=l;
REPEAT

IF (Demand[sp]>0)and(Cnpacity[i.L])O)and(MnxCapacity[i.L]=0) THEN

BEGIN
1F Demand[sp]>=Capacity[i,L] THEN
BEGIN
index:=Demand[sp]-Capacity[i,L];
IF (index<>1)and(index<>2)and( index<>5) THEN
BEGIN
Sequence:=Sequence+l;
MaxCapacity(i,L]:=Capacity[i,L];
Demand(sp]:=Demand[sp]-Capacity[i,L];
SeqDemand( i,Sequence]:=Capacity[i,L];

SumSeqD d(i]:=SumSeqD [ i J+SeqD dfi,s

SeqNode[ i,Sequence]:=sp;

q

127



128

recordd:=sp;
Capacity[i,L]:=0;
I1F Sequence=1 THEN spp:=1
FLSE spp:=SeqNode[i,Sequence-1]};
SumDistance[i]:=SumDistance(i]+Shortpath{spp,sp];
FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
BEGIN
RestoreSavin;[k,n]:=Saviﬁg[k,n]:
END;
END;
END;
END;
Li=L+1;
UNTIL L>10;
1F Demand[sp]=0 THEN
BEGIN
Shortpath[sp,1]
FND;
spt[no]:=no:

no:=8&p;

loop:=loop+l;
UNTIL loop>Nodes;
FOR L:=1 TO 10 DO
BEGIN

CheckCapacity[i]:=CheckCapacity[i]+Capacity[i.L];
END;
IF (CheckCapacity[i]>0)and(Demand[recordd]>0) THEN
BEGIN
L:=1;
REPEAT
IF (Capacity[i,L]>0) and (Demand[recordd]>0) THEN
BEGIN

no:=recordd;

IF (Demand[no]>0)and(Capacity[i,L]>0)and(MaxCapacity[i,L]=0) THEN

BEGIN
IF Demand[no]>=Capacity(i,L] THEN
BEGIN
Sequence:=Sequence+l;
MaxCapacity[i,L]:=Capacity[i,L];
Demand[no]:=Demand[no]-Capacity[i,L];
SeqDemand(i,Sequence]}:=Capacity{i,L];
SumSegD d(i]:=SumSeqD d[i]+SeqD dfi,Seq e];
SegNode[i,Sequence]:i=no;
recordd:=no;
Capacity[i,L]:=0;
1F Sequence=1 THEN noo:=1
ELSE noo:=SeqNode[i,Seq ) §
FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
BEGIN
RestoreSaving[k,n]:=Saving(k,n];
END;
SumDistance([i]:=SumDistance[i]+Shortpath(noo,no};
END;
IF (Demand[no]<Capacity(i,L]) and (Capacity(i,L]>0) and (Demand{no]>0) THEN
BEGIN

Sequence:=Sequence+l;
MaxCapacity[i,L]:=Demand[no];
SeqDemand([ i ,Seq J:=Demand[no];

SumSegDemand([i):=SumSeqDemand({ i ]+SeqDemand[ i,Sequence];

SeqgNode[ i ,Sequence]:=no;
recordd:=no;

Capacity[i,L]:
Demand[no]:=0;

IF Sequence=1 THEN noo:=1



END;

END;

END;
Li=L4 g

UNTIL L>10;

END;

CheckCapacity[i]:=0;
FOR L:=1 TO 10 DO

BEGIN
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ELSE noo:=SeqNodefi,Sequence-1];
FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
BEGIN
RestoreSaving[k.n}:=Saving[k,n];

END;
SumDistance[i]:=SumDistance[i]+Shortpath[noo.no};

CheckCapacity[i]:=CheckCapacity[i]+Capacity[i,L];

END:

[F (CheckCapacity[i]>0)and(Demand[recordd]=0) THEN

BEGIN

IF Demand[no]=0 THEN

BEGIN

Shortpath[no,1]:=0:

END;

FOR m:=1 TO Nodes DO

BEGIN
spt[m]:=0;
END;

FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO

BEGIN

saving[k,n]:=RestoreSaving{k,n];

END;
no:=recor

loop:=1; {make sure

REPEAT

dd;

MaxSaving:=0;

one truck has 10 channels}

hz:=1;{make saving for horizontal}
REPEAT

IF spt[hz]<>hz THEN

BEGIN

END;

hz:=hz+1;
UNTIL hz>Nodes;
vt:=1;{make saving for vertical}
REPEAT

vti=v

IF Sav
BEGIN

ing[no,hz]>MaxSaving THEN

MaxSaving:=Saving[no,hz];

spi=hz;

END;

IF sptlvt]<>vt THEN
BEGIN

END;
t+l;

IF saving([vt,no]>MaxSaving THEN

BEGIN

MaxSaving:=Saving[vt,nol;

spi=vt;

END;

UNTIL vt>Nodes;

1F Demand[no]=0

BEGIN

THEN

FOR k:=1 TO Nodes DO

BEGIN

Saving[no,k]}:=0;



Saving[k,no]:=0:
END;
END;
Li=1;
REPEAT
IF (Capacity[i,L]>0) and (Demand[sp]}>0) THEN
BEGIN
IF (Demand[sp]>0)and(Capacity[i,L]>0)and(MaxCapacity[i,L]=0) THEN
BEGIN
IF Demand[sp]>=Capancity[i,L] THEN
BEGIN
Sequence:=Sequence+l;
MaxCapnacity[i,l.]:=Capacity[i,L];
Demand[sp]:=Demand[sp]-Capacity[i,L];
SeqDemand(i,Sequence]:=Capacity([i,L]});
SumSeqDemand[ i ] : =SumSeqDemand[ i ] #+SeqDemand[ i , Sequence];
SeqNode[i,Sequence]:=sp;
recordd:=sp;
Capacity([i,L]:=0;
IF Sequence=1 THEN spp:=1
ELSE spp:=SeqNode[i,Sequence-1];
FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
BEGIN
RestoreSaving(k,n]:=Saving[k.n]:

END;

SumDistance[i]:=SumDistance[i]+Shortpath{spp.sp];
END;
IF (Demand[sp]<Capacity[i,L]) and (Capacity[i,L}>0) and (Demand[sp]>0) THEN
BEGIN ‘

Sequence:=Sequence+];

MaxCapacity[i,L]:=Demand[sp];

SeqDemand{ i ,Sequence]:=Demand[sp];

SumSeqDemand( i ]:=SumSeqD df{i]+SegD d[i,Sequence];

SeqNode[i,Sequence]:=sp;
recordd:=sp;
Demand[sp]:=0;
Capacity[i,L]:=0;
IF Sequence=1 THEN spp:=1
ELSE spp:=SeqNode{i,Seq 1];

FOR k:=1 TO Nodes DO
FOR n:=1 TO Nodes DO
BEGIN

RestoreSaving(k,n}:=Saving{k,n};

END;
SumDistance(i]:=SumDistance[i]+Shortpath{spp,sp];
END;
END;
END;
LisL#1;
UNTIL L>10;
IF Demand[sp]=0 THEN
BEGIN
Shortpath(sp,1]:=0;
END;
spt[no]:=no;
no:=sp;
loop:=loop+l1;
UNTIL loop>10;
END;
IF Sequence=0 THEN SumDistance[i]:=0
ELSE SumDistance(i]:=SumDistance[i]+Shortpath{1,SeqNode[i,Sequence]];
it=idl;
UNTIL i>NoOfTruck;
FOR i:=1 TO NoOfTruck DO
FOR j:=1 TO 10 DO
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BEGIN
END:
SumDemand:=0;
FOR i:=1 TO Nodes DO
BEGIN
SumDemand : =SumDemand+Demand([i];
END;
Clrscr;
WriteLn('===SOLUTION .OF SAVING METHOD ===');
oty
REPEAT
IF i>10 THEN REPEAT UNTIL KeyPressed ;
Write(i,' TRUCK NO ',i,' CAPACITY ’,SumCapacity[i]):
WriteLn(' Total DO. ' ,SumSeqPemand[i],’ Total Dist, ' ,SumbDistance[i]):
Write('D-NODE ');
FOR j:=1 TO 10 DO
BEGIN
Write(SeqNode[i,j]l,'-");
END: "
{¥riteLn:)
Write(' D-ORDER ')
FOR j:=1 TO 10 DO

BEGIN
Write(SeqDemand{i,j]. -");

END:

Writeln;

{WriteLn('SUM OF DELIVERY ORDER *,SumSeqDemand[i].’ SUM OF DISTANCE ',SumDistance[i]): }
ir=idly
UNTIL i>NoOfTruck;
WritelLn("® = N
WriteLn(' LACK OF DEMAND *,SumDemand) ;

WriteLn( 'PRINT DATA SOLUTION OF SAVING METHOD Y/N 7 °):
ReadLn(Ansver);
IF(Answer="y')or(Answer='Y’) THEN
BEGIN
WriteLn(Lst,’'=== SOLUTION OF SAVING METHOD ===');
FOR i:=1 TO NoOfTruck DO
BEGIN
WriteLn(Lst):
WriteLn(Lst,' TRUCK NO °',i,' CAPACITY '.SumCapacity[i]);
Write(Lst, 'DELIVERY NODE ');
FOR j:=1 TO 10 DO
BEGIN
Write(Lst,SeqNode(i,j], -");
END;
Writeln(Lst);
Write(Lst, 'DELIVERY ORDER ’);
FOR j:=1 TO 10 DO
BEGIN
Write(Lst,SeqDemand(i,j], -"}):
FND;
Writeln(Lst);
Writeln(Lst,'SUM OF DELIVERY ORDER * ,SumSeqgDemand(i]," SUM OF DISTANCE ' ,SumDistance([I]);
END;
Writeln(Lst,' =¥
Writeln(Lst,' TLACK OF DEMAND ' ,SumDemand) ;
WritelntLst,"’ =)
Writeln(Lst, 'END OF SOLUTION’);

END;
WriteLn('END OF SOLUTION');
END.
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