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1. Knapsack Problem
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R x = 0, x= 1, Xz3= 1 Heii H PBEEE 2= 11
RDIE 723 DDT7 7 A NENEET + VFITHEKT 5,
knapsack.mod 7 7 A /L : ;v 7y JRBEOEGHEMELZ TR L7 7 A b
knapsack. dat 77 AV F TV IEOT — X EFEdR Lz T 7 AL
knapsack.run 7 7 A /L : AMPL Do~ Rk L2771V
IFICHARZT T, =720 T8 Ukid= A b Th o,
7 7 A )L knapsack. mod OHNE
param Nitem; B a Nitem & EFe
param weight{i in 1..Nitem}; H#&MMIZEZ (weight) % EF
param value{i in 1..Nitem}; H#&MWWIZMIE (value) ZEFH

param 1{i in 1..Niten}; #0-1 HIKIDERHIFN 351 5 TIR

param u{i in 1..Nitem}; HO-1 K DREFAHIFNZ F51T 2 F IR

param capacity; By Yy 7 ORE

var x{i in 1..Nitem} binary; HE- LM (AND /AR Ikt B85

maximize Profit: sum{i in 1..Nitem}valuelil*x[i]; #HJRE%k Profit
subject to Capacity_Constraint: sum{i in 1..Nitem}weight[il]*x[i] <= capacity;
#7777 ORERK
subject to Upper_Lower Bound {i in 1..Nitem}: 1[i] <= x[i] <=uli];
#O-1 ik 2 L7z L TFIR
7 7 A )L knapsack-relax. dat OHNE

param Nitem:= 3;

param value :=

1 10

26

32

param weight :=

14

23

32 ;

param capacity:=

5;

param 1 :=

10

20



3 0;
param u :=
11
21
31

>

7 7 A )L knapsack. run ORNE
model knapsack.mod ;
data knapsack. dat ;
option display_round 6; #/NESLLT 6 MR
option solver cplex; #> L2 CPLEX ZF87E. 243720y & MINOS 238 <
solve; HIRE D =R fig
expand > knapsack. sol; #~7 7 A )L (knapsack. sol) ICERALFE R
display Profit > knapsack.sol; #7 7 A /L (knapsack. sol) {2 H #JBE%HE
display x > knapsack. sol; #~7 7 A )L (knapsack. sol) |Z fx i fif
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FoXEWEXEE 2T, REfEEZRD D,
L. R & f()=max (T2 ¢ x| Ziax = A xE{0,1},j=1,. Kk} EFT D,
FIUHREE L TCROEEZ WS, @ fi(M)=0 A=0 D & X), fo(l)=—0 (A<0 D & X)
f)=0 (A=0 D & &), fih)=—o0 A<0 D & )

LU TIZEREHEED 7 0 7T KW Rmd,
#tknapsack—dp. run
param Nitem;
param value{i in 1..Nitem};
param weight{i in 1..Nitem};
param capacity;
param 1{i in 1..Nitem};
param u{i in 1..Nitem};
param f{k in 0..Nitem, la in —capacity..capacity}; #E9E (W ZE EF. L &ZA T v 7 X la
data knapsack. dat;
option display_transpose —20; #ITXIFRK/R/NT XA —X
for{k in 0..Nitem, la in —capacity..-1}
{
let f[k,la]:=-1000; HOIHIER B, FAT ARG A 2R 2720 Hmic/ha<
}
for{la in 0..capacity}
{
let £[0, 1a]:=0; BOIIRRE . 28k DEES 0 DY%E
}
for{k in 1..Nitem}
{

M
=

let f[k, 0]:=0; HOIWIRRE., BRE L OED 0 DS

I

}



#UL R IZ DP O AR 4y

for{k in 1..Nitem} #ZHE% k=1, ---, Nitem OfE F TKIE

{

for{la in 1..capacity} #A=1, -, capacity DfE ¥ CTKE

{
if(
{
let

if(
{
let

}

}
display f > knapsack—dp. sol;

FERIILLTo®mY Th D,
#tknapsack—dp. sol

£ [ %]

: -6 -5 -4 -3

0 -1000 -1000 -1000  —1000
1 -1000 -1000 -1000 -1000
2 —-1000 -1000 -1000  -1000
3 —-1000 -1000 -1000  —1000

B R LLAM AR E DEIC K D,

-1000
-1000
-1000
-1000

) then # fk-l(;v) = C+ fk_l(k—ak)
# fu)=fa(®)
)then # fia(M)< o+ fa(h—ay)

# fk(;\.): Ckt+ fk_l(k—ak)
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#ww.mod

param term; #F B K TIZA o T v 7 ATHWA Z LD Z Nt ERFEI LWL HI2 L=,
param a{i in 1..term};

param v{iin 1..term};

param h{iin 1..term};

param d{i in 1..term};

var y{i in 1..term} binary;

var x{i in 1..term} >=0;

var inv{i in 0..term} >=0; #EEE | 1A > T v 7 ZAD i LIBFE L2V X 9 inv & L7z,
minimize cost: sum {i in 1..term} (a[i]*y[i]+V[i]*x[i]+h[i]*inv[i]);

s.t. ¢l {i in 1..term} :inv[i-1]+x[i]-d[i]=inV[i];

s.t. ¢2 :inv[0]=0;

s.t. ¢3 {i in 1..term} :x[i]<=30*y[i]; # K & W\ IE$ M=Xd




#ww.dat

param term := 3;
param a:=

1100 2120 3100;
param d:=

110 210 310;
param v:=

120 230 310;
param h:=

18 22 33;

ZOMEZEL 208 REOEIF I RERIIRO L HiIckENn 5,
72U, f & BIRO X DITERT D,
fi=t—1 HADOHIRIEE R 1, =0 D & X2, t MILIRD &/ NE A
Cowr =t DAEFERZ=di+ dur1+--+dey EL7ZEZO tHO k-1 HIE TOREH

R

f4,=0 L T B,

f3=100+10 X 10+f,=200* (3 HIZ 3 H /3 /EFE)

fob=min{2 Ay O H4ApE, 2—3 A4y RIFFARE }

=min{120+ 30X 10+f;, 120430 X 20+2 X 10+f, }
=min{620*, 740}=620 (2 H 43 O HApE)

fi=min{l A 53 O HARE, 1-2 A 43 RIFFAERE, 1-3 H 77 FIRFAEPE}
=min{100+20 X 10+f,, 100+ 20 X 20+ 82X 10+f3, 100+20 X 30+8 X 20+2x 10+f, }
=min{920, 780*, 880}=780 (1 A2 1—2 H/34EpE)
INXY, BEMEITRO LIRS, BEMHIZT80 ThH D,
X1,=20, 1,=10, x3,=10



option solver cplex;
model ww. mod;

data ww. dat;

solve;

display cost;
display x, y, inv;

param f{i in 1..term+1};
param t;
param c{i in 1..term, j in 1..term};

let t:=term;
let flterm +1]:=0;
for{i in 1..term}

repeat while (t>0) #t #INHH&ROHFREE AN FIt]172 D TEHEIL >0 TITH

let clt,k-1]:=c[t, k-1]+alt]+v[t]*sum{j in t..k-1}d[j]; #EEE L LHHE

let cl[t,k-1]:=c[t, k=1]+h[1]*sum{j in 1+1..k-1}d[j]; #fFEE%E

print “k=",k, “clt,k-1]=" ,clt, k=11, ’flk]=", flk] >ww.sol;

{
let £[i]:=10000;
}
{
display t >ww. sol;
for{k in t+l..term+1}
{
let c[t,k-1]:=0;
for{l in t..k-2}
{
}
if (
{
let
}
}
printf:  skerkskkskksekskekskeskekskekoskokskoksk ¥
let t:=t-1;
}

display f >ww. sol;
display f;

quit;

) then

; #HE[t] DO W

>ww. sol;



