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LAMPIRAN I

LISTING PROGRAM

Program Knapsack;
Uses crt; .
type VekReal = array [1..1000] of reai;
VekByte = array [1..1000] of byte;
var jmlobiek,d,1i,k,s : integer;
MaksBobot,PBest,p,z : real;
Profit,Bobot : VekReal:;
XBest,X : VekByte;
lagi,KeStepd : boolean;
-pilih : char;

Procedure JendelaUtama;
var Jdll,J4812,Jd13,Jd14,Jd15,Jdl6,Jd17
31 word;
begin
ClrsScr;
TextBackground (Blue) ;
TextColor (Yellow} ;
gotoxy{10,1) ;write(' ') ;
J1:=11;
repeat
gotoxy (jl, 1) ;write('=");
inc{jl);
until ji = 70; ,
gotoxy (70,1) ;write('g');

il:=2;

repeat
gotoxy (10,31) ;write ("]}
gotoxy (11,31} ;write('':59);
gotoxy (70,31) ;write{"||');

inc{31);
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gotoxy (10,22} ; wrlte(‘ Ley;
31:=11;

string;

repeat
gotoxy(jl,22);write('=");
inc(il);

until 31 = 70;




gotoxy(70,22) ;write('d");
TextColor {yellow);

Jdll := 'IMPLEMENTASI ALGORITMA BRANCH AND BOUND’;
Jdl2 := 'OLEH HOROWITZ-SAHNI UNTUK PENYELESAIAN';
Jd13 := "MASALAH KNAPSACK';
Jdl4 := 'ALGORITMA BRANCH AND BOUND HOROWTIZSAHNI';
Jdlz =7 Y;
Jdl5 ;= ' NAMA ;. SANTY RAHMAWATI';
Jdlé := ' NIM : J2A 098 0497,
Jdi7 := ' JURUSAN : MATEMATIKA';
gotoxy ( (80-length(jdil)) div ;write (Jdll);
gotoxy ((80-length(jdl2 diwv ;write (Jdlz) ;

{ div ;

(

(
;write (Jdl3

{

(

(( 2,2)

(( 2,3)

gotoxy ({90-length(]dl1l3 2,4)
( ( div 2,5);write

(( 2,06)

( 2,7

2,8)

gotoxy ( (80-length(jdld Jald
gotoxy ;wWrite
gotoxy ((76-length(jdle6 div ;write (Jdl6) ;

))
)) )
)} )
80-length (jdl5)) div Jgdls) ;
)) )
gotoxy ({74-length(jd1l7)) )
TextColor (blue);
TextBackGround (magenta) ;
gotoxy (15,10) jwrite ('’
d1:=16;
fepeat
gotoxy (]
inc(31);
until j1 =
gotoxy (65,1
jl:=11;
repeat
gotoxy (15,31) ;write ‘]
gotoxy(65,31) ;write ("]
gotoxy{l6,J1) ;write ('
inc{jl);
-until J1=20; e
gotoxy(15,20) jwrite (L") ;
J1:=196;
repeat
gotoxy (ji,20) ;write{'="};
inc(j1);
until j1 = 65;
gotoxy (65,20) ;write ( dry;
——TextColor{white) -

div rwrite (Jdl7

)i
0);write{'="'});

65;
0);

ywrite('sg ')

]
r

T

)i
);
149) ;

Jdil: —'MENU UTAMA
Jdl-2-=

gotoxy (15+ ({50~ length(Jdll)) div 2, 11);write(Jdll):;
gotoxy (15+ (50-1length{Jdl2)) div 2, 12);write(Jdiz):;
gotoxy{31,13);write('l, Pengisian Data');
gotoxy(31,14) ;write('2. Proses');




gotoxy{31,15) ;write('3. Lihat Hasil');
gotoxy(31,16) ;write('4. Keluar');
gotoxy(31,18) ;write('Pilih salah satu : "),
TextBackGround (black) ;

end;

Procedure Pesan(Jdll:string; lama:word);
var Jjl : word;
begin _
TextBackGround (red) ;
TextColor{cyan}:;
gotoxy(20,13) ;write('');
31:=21;
repeat
gotoxy (31,13) ;write('=");
inc{jl);
until §1=60;
gotoxy(60,13) ;write('q');
Jl:=14;
repeat
gotoxy (20,91) ;write ('] ") ;
gotoxy {(60,31) ;write{'|");
gotoxy{21,jl);write('':39);
inc(31);
until J1=17;
gotoxy(20,17) ;write('Lkr);
Jl:=21;
repeat
gotoxy (J1,17) ;write{'=");
inc(jl1);
until j1=60;
gotoxy (60,17) ;write (4 ') ;

- TextColor (white+blink) ; .
gotoxy (20+ (40-length (Jd11l)} div 2,15) ;write(Jdll};
delay(lama);

TextBackground (Black);
TextColor (white};
end;
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var Jl1 : word;
“begin

TextBackGround (red);
TextColor (cyan} ;

gotoxy (25,13) ;write{' ')
J1:=26;



repeat
gotoxy{(j1,13) ;write{'=");
inc{jl);

until ji=55;

gotoxy (55,13) ;write('q");

j1:=14;

.repeat
gotoxy{25,31) jwrite (|
gotoxy (55,31) ;write (1|
gotoxy (26,31l ;write('":
inc(31);

until Jl1=17;

gotoxy (25,17} ;write(' L") ;

J1:=26;

repeat
gotoxy (j1,17);write('—");
inc(jl):

until j1=55;

gotoxy{55,17) ;write('d");

TextColor (white+blink) ;

gotoxy (25+ (30-length {Jdll}) div 2,15) ;;write(Jd1il);

delay(lama) ; '

TextBackground (Black) ;

TextColor (white) ;

end;

Procedure IsiData;

var btsbrs,l,m,J1,72 : integer;
Jd1l1l,Jd1l2,namafile : string;
jawab,plh : char;
£ : text:

Procedure Kotakl; .

begin
gotoxy (20,11) ;write{'f");
jl:=21;
repeat
gotoxy (Ji,11) ;write(f=");
inc(jl);

until 31 = 60;

— e egotoRY- (60,11 write ((Ly-L)-;

J1:=12;
repeat

gotoxy{20,31) ;write{’
gotoxy (60,31) ;write ('
gotoxy (21,J1) ;write ("'
inc(31);

’

Y
")
T:39);




end;

until j1=18;

gotoxy (20,18) ;write{'kr);

Jl:=21;

repeatl
gotoxy{3l,18) ;write{'=");
inc(jl):

until j1 = 60;

gotoxy {60,18) ;write{'d");

trocedure Kotak?2;

var

i5iword;

begin

- —weite-(Jddll)

ClrScr;
TextBackGround(red);
gotoxy (15, 1) ;write('f');
315:=16;
repeat
gotoxy (35,1) ;write('=");
inc(j5);
until 15 = 65;
gotoxy (65,1) ;write('g');
15:=2;
repeat
gotoxy{15,35) swrite (']
gotoxy (65,35) ;write (7]
gotoxy (16,35) jwrite('":
inc{ja);
until 35=23;
gotoxy (15,23) ;write("L");
J5:=16;
repeat
gotoxy(35,23) ;write{'=");
inc(j5);
until j5 = 65;
gotoxy (65,23) ;write (*d1);

Jdl1l:="Is81 DATA TIAP ITEM';
Jdlz:=" '
gotoxy {(8C-length(jdll})} div 2,2):

gotoxy ( (80-length(jdi2)} div 2,3);
write (Jdi2).

TextBackGround (Blue) ;
gotoxy{20,5) ;write(' ')
95:=21;

repeat



end;

‘begin

repeat

gotoxy{j5,5) ;write('=");
inc(J9);

until 35 = 60;

gotoxy (60, 5) ;write('§');

J15:=06;

repeat
gotoxy (20,35} ;write (*]]')
gotoxy(60,35) ;write ("'}

gotoxy (21,35) jwrite('':39);
inc(39);
until j5=21;
gotoxy (20, 6) ;write('[|")
gotoxy (25, 6) jwrite('Item’);
gotoxy (37, 6) jwrite("Profit');
gotoxy (50, 6) ;write (' BObot“-
gotoxy (60, 6) ;write('||")
gotoxy (20,7) ;write ("}")
i5:=21;
repeat
gotoxy{i5,7);write('=");
inc (35}
untili j5 = 60;
gotoxy(60,7) ;write('d"
gotoxy (20,21) ;write (TET);
35:1=21;
repeat
gotoxy(j5,21) ;write('=");
inc(35);
until 35 = 6G;
gotoxy (60,21) ;write(*d");

TextColor{yellow};

TextBackGround {blue};
}((\1-::\111 .

Jall
jdlz2

Faa

;= '"PENGISIAN DATA';

¥ ¥ .

gotoxy (20+ (40~ length(Jdll)) div 2, 12);

e wWrite{Jdll):

gotoxy {20+ (40-length(Jdl2)) div 2, 13);
write (Jd12);

gotoxy (31,14) ;write('1. Dari File'});

gotoxy(31,15) ;write('2. Dari Keyboard');

TextColor (white):
Jdil:='Pilih atau Tekan ESCape ':




gotoxy (20+ (40-1length {(Jd11l}) div 2. 17);

write {(Jd11);
plh:=readkey;

TextColor{yellow) ;

case plh of

'1' : begin

Kotakl:;
Jdll := 'ISI DATA DARI FILE';
9diz = 7 v
gotoxy (20+ (40-length (Jdl1))divz, 12} ;
write(Jdll);
gotoxy (20+ (40=-length (Jd12))div2, 13);
write (Jd12);
gotoxy (25,15) ;write('Masukkan nama
file : ');
TextColor (white):;
gotoxy (25,16} ;readln (namatfile); 5
assign({f,namafile); . !
{511
reset (f);
{$I+}
if IOResult <> 0 then

pesanl ("FILE TIDAK ADA', 3000)

~else

begin
readln (£, jmlobjek};
readln (f,MaksBobot);
for jl:=1 to jmlcbijek do
readln{f,profit{jl],bobotijil]);
Close (f);

end;

end;
2' i begin

Kotakl;
Jdll := '"ISI DATA DARI KEYBCARD';
jdlz ="

gotoxy (20+

{

\
write (Jd1l1;;
gotoxy {20+ (40-length{Jdl2))divz,13);
write (Jd12);

_Gotoxy (25,15 ;write('Masukkan_ jumlah . _.

objek: '):
readln (Jmlobjek) ;

Gotoxy{25,16);write{Maksimal
bobotknapsack:'); .

readln (MaksRBobot) ;
TextBackground (black) ;




repeat
Kotak2;
=8;
for jl:=1 to Jmlobjek do
begin
TextColor(white);
gotoxy(26,1);write(jl:2);

gotoxy (37,1) ;readin (Profit(jl]};

gotoxy (50, 1) ;readln (Bobot [j1]);
inc (1),
1if 1 mod 21 = 0 then
begin
TextbackGround{Black);
Kotak2;
1l:=8;
end;
end;
TextbackGround (Black) ;
gotoxy{20,24});
write ('Apakah sudah benar
(y/€) 2 '):
readln{jawab};
until jawab in ['y','Y']:

plh := #27;
and;
end;
until pih = #27;

end;

Procedure Inisialisasi;
var Jjl,j2:integer;
Rasio:VekReal;
- temp:real;
begin
for jl:=1 to imlobjek do
rasio[J1] i=profit[jl]/bobot{jl]:;
PBest:=0; p:=0; 1i:=1; k:=
for jl:=1 to jmlobjek do
begin
XBest[31]:=0; X[j11:=0;

1 =
L/

—end j—— —

Profiti{jmlobjek+1] :=0;
Bobot [Imlohjek+1] :=100000;

for jl:=1 to jmlchiek-1 do
for i2:=1 to jmlobjek-1 do _
if rasiofj2] < rasiolj2+1] then
begin




Temp:=rasiol[j2}; rasio[J2]:=rasio[j2+1];

rasio[Jj2+1]:=temp;
temp:=profit{j2];

profit{j2] :=profit(j2+1};

profit[j2+1] i=temp;

temp:=bobot[i2]; bobot{j2]:=bobct[j2+1];

bobot[{2+1] :=Tenp;
end;
end;

Procedure CariS(il:integer; wvar sl:integer};
var JmlW:real;

begin
if Bobot[i] > MaksBobot then
sl:;=1ii-1
else
begin
JmunlW:=Bobot [1];
repeat
sl:=11;
il:=11+1;

JmlW:=JmlW+Bobot [il1];
until JmlW > MaksBobot;
end;
end;

Procedure HitungZ;
var JmlProfit, JmlBobot:real;
jl:integer;
begin
JmlProfit:=0; JImlBobot:=0;
if 1 ¢= s then
for ji:=i to s do
begin
dmlProfit:=jmlProfit+Profit([]jl]);
jmlBobot:=JmlBobot+Bobot{j1};
end;

z:=JmlProfit+ (MaksBoboct-

JmlBobot) *Profit [s+1]/Bobot [s+1];

end;

procedure BuildSolution;
hegin

repeal
if Bobot [1] <= MaksBobct then
begin :
MaksBobot:#MaksBobot*Bobot[i];




pi:=p+Profitfi];

X[i]:=1;

i:=1i+1;

if i<=jmlObjek then
lagi:=true

r=true;

else
begin
lagi:=false; KeStepd:=true;
‘ end;
~end
" else
begin
X[il:=0;
iy=1i+1;
if i=jmlobiek then
lagi:=true
else
begin
lagi:=false:
if i>“mlobjek then KeStepd
_ “end;
end;
until lagi=false;

end;

Procedure UpdateSolution;

begin
if PBest<p then
begin
PBest:=p;

for j:=1 to 7jmlobjek do
XBest[j]:=X[J]:
~end; ,
i:=Jjmlobjek;
if X{jimlobjek]l=1 then
begin .
MaksBobot:=MaksBo
p:=p-Profit!jmiob
X[jmlobiek]:=0;
end;

end---- -

L

Procedure BackTrack;

var jl:integer;
begin
k:=0;
for 41:=1 to i-1 do
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if (¥[Ji]l=1) and (k<jl) then
ki=31;
if k¥ <> 0 then
begin
MaksBobot:=MaksBobot+Bobot [k];
p:=p-Profitik]:;

X[k]:=0;
iir=k+1;
end;

end;

Procedure Cetak;

var Jdl1,Jd1l2 : string:
31,1,m : integer;
TotalBobot:real;

Procedure Kotak;
var j5:word;
begin
ClxScr;
" "TextBackGround (red);
TextColor (yellow) ;
gotoxy (15,1) ;write('f")?
35:=16;
repeat ‘
gotoxy (35,1} ;write('=");
inc (35);

until j5 = 65%;

gotoxy (65,1) ;write('g");

35:=2;
repeat
gotoxy(15,35) ;write (') ;
_ gotoxy (65,75) ;write( 'n )i
gotoxy (16,735} jwrite('':49);
inc(39);
until §5=24;
gOLOAy\L5:24}'”fitE{'L')r
35:=16;
repeat
gotoxy (35,24) ;write('=");

until 35 = 65;
gotoxy (65,24) ;write ('4');

Jdll := 'HASIL PENYELESAIAN';
Jdlz ="' 'y
gotoxy ( (80-length(jdll)} div 2,2);write(ddil);




. 3_5 =21 N

gotoxy ( {80-length(jdl2)) div 2,3);write(Jdl2);

TextpackGround (blue) ;
TextColor (white) ;
gotoxy (20,4) ;write("f');

5:=21;

repeat
gotoxy(i5,4) ;write{'=");
inc{35);

until j5 = 60C;

gotoxy (60,4) ;write('5'};

15:=5;

repeatl
gotoxy (20,35) ;write ("'}
gotoxy (60,35) ;write ("[|"):
gotoxy {21,35) ;write('':39);
inc(35);

until j5=23;

gotoxy (20, 5) jwrite{'{");

gotoxy (23, 5) ;write('Item’};
gotoxy(32,5) jwrite('Profit'};
gotoxy(43,5) ;write('Bobot');
gotoxy (53, 5) ;write ("X (i} ")

gotoxy (60,5) ;write ('||'):

gotoxy (20, 6) ;write (" [F');

i5:=21;

repeat -
gotoxy (j5,6) ;write('=');
inc (35);

until j5 = 60;

gotoxy (60, 6) ;write ("4 ') ;

gotoxy{20,20) ;write (Tt} ;

45:=21;

repeat
gotoxy {j5,20) ;write('=");
inc{is);

until j5 = &0;

cotoxy (60,20) ;write('d");
gotoxy(20,23) jwrite('kr);

repeat
gotoxy(]5,23) jwrite('=");

end;

inc(j5);
until 5 = 60;
GOtoxy(GO,ZB);write(:g.);




e JendelaUtama;

begin-
TotalBobot:=0;
for 31:=1 to jmlobjek do
TotalBobot :=TotalBobot+Bobot [J11*XBest{jl]:

Kotak;
1:=7;
for jl:=1 to jmlobjek do
begin
TextColor (white) ;
gotoxy{33,1); write(Profit([jl]:4:0);
gotoxy(44,1); write(Bobot[J1]:3:0);
if XBest[ji] = 1 then TextColor (Yellow):
gotoxy(24,1); write(j1:2);
if XBest[il] = 1 then TextColor (LightRed}):;
gotoxy (55,1); write(XBest{jll:1);
inci{l);
if 1 mod 20 = 0 then
begin
gotoxy{22,22) ;write('Tekan ENTER ... '};
readkey;
TextBackGround{Black) ;
Kotak;
1:=7;
end;
end;
TextColor (white);
gotoxy(22,21);write('Total Bobot
gotoxy{22,22);write('Profit yang dipercleh
TextColor (Yellow) ;
gotoxy (53,21) ;write{TotalBobot:5:0);
gotoxy (53,22) ;write(PBest:5:0);
readkey;
end;

- -
-« e

— e
~

BEGIN
repeat
TextBackGround(Black) ;

pilih:=readkey;
case pilih of

'1l' : begin
IsibData;

end;




27 : begin
if (JmlObjek = 0) or (MaksBobot = C )then
Pesan ("ISIKAN DATA TERLEBIH DULU', 3000)
else
begin
Inisialisasi;
repeat
CariS(i,s):
HitungZ;
if PBest < (trunc{z)+p) then
begin '
KeStepd:=false;
BuildSolution;
if KeStepd=true then
begin
UpdatesSolutiocn;
BackTrack;
end;
and
else
BackTrack;
until k=0;
Pesan {F TUNGGU, DATA SEDANG DIPRGSES
', 5000} ;
end;
end;
'3' : begin
if PBest = 0 then
Pesan ("BELUM ADA HASIL YANG DIPEROLEH
v, 3000)
else
Cetak:;
L end;
end;
TextBackGround (Black);
until {(pilih = '4') or {(pilih = #27);




LAMPIRAN II

OUTPUT PROGRAM

_ TMPLEMENTAST ALGORITMA BRANCH AND BOUND -
 OLEH HORONITZ-SAHNE UNTUR PENE'ELESMHH
s MASRLAN HNAPSACK -

. NAMA . 3 SANTY BAHMAMATI = .
NI & 20 698 pdg .
"JURUSAN = MATEMATIKA

" IMPLEMENIAST ALGORTTMA BRANCH AND BOUND =~
+ OLEH HOROWMI TZ-SAHNI- UNTUX. PENVELESAIAN |

MASALAH KNAPSACK

HAMA- : SANTY RAHMAUATI
_NIH : J2d 998 64%
JURUSAN : MATERATIKA

) '7PENG[SIHH BHTR;ﬁW -
e
1. Dapri File
Daal HEyhoazd

<< Tampilan Pengisian Data




K “.  T

s RSP

“GLEH HOROWETZ-SAHNI UMTUK PEHVELESATAH
S MASALAN- KNAPSRGR - - -

© SAHTY RANMAWATI
S o570 098 049 ¢
: MATEMATIRA

JURUSAH

s ISL DATA DARE FILE

.- Masukkan mama fite 2 -
‘sasa.nag_ .

IMPLEMENTAS T ALGORITHA BRANCH GND BOUHD

L, OLER HOROWITZ~-SAKMI “UNTUR PENVELESAION

HMASRLAN KHAPSACR

= SANTY RAHMAWATI
CNIH 1 24 098 D49
. - JURGSAM = MATEMATIRA -

S MR P

" IMPLEMENTAST ALGORITMA BRONCH AND BOUND




ARSI L PENYELESAIA
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-~ HASTE-PENYELESRIAN- - -
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Tekan ENIER ..o =

e << Tampilan-Hasil Penyelesaian >>




_ HASIL PENELESAION

B.

@ i

-

HENOSREDDSE

.

<< Tampilan Hasil Penyelesaian >>



Total Bobot . 3.
Profit yang diperoleh =

sssposssness sl

<< Tampilan Hasil Penyelesaian >>






