Good. java
package knapsack;

/%
x WD 5 R
*
* @author tadaki
*/

public class Good {

private final int weight;//E&
private final int value;//{fi{E
private final String label;//S~)JL

public Good(int weight, int value, String label) {
this.weight = weight;
this. value = value;
this. label = label;

J

public int getWeight() {
return weight;
}

public int getValue() {
return value;
}

public String getlLabel () {
return label;
}
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Knapsack. java
package knapsack;

import java.util.List;
import myLib.utils.Utils;

/%
*
* @author tadaki
*/

public class Knapsack implements Cloneable {

private List<Good> goods;
private int value;
private int weight;

public Knapsack ) {
goods = Utils.createlList();
value = 0;
weight = 0;

}

public void addGood (Good g) {
if (goods.contains(g)) {
return,
}

goods. add (g) ;

value += g.getValue();

weight += g. getWeight();
}

public List<Good> getGoods () {
return goods;
}

public int getValue() {
return value;
}

public int getWeight() {
return weight;
}

@0verride

public String toString() {
StringBuilder sb = new StringBuilder () ;
sb. append ("[7) ;
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goods. stream(). forEachOrdered (g —> |
sb. append (g. getlLabel (). append (“ “);

DK

sb. append ("] v="). append (value). append (" w="). append (weight) ;
return sb. toString() ;

}

public boolean contains (Good g) {
return goods. contains(g) ;
]

public boolean remove (Good g) |
if (goods.contains(g)) {
value —= g. getValue() ;
weight —= g. getWeight () ;
}

return goods. remove (g) ;

J

@0verride
public Knapsack clone() throws CloneNotSupportedException {
Knapsack r = (Knapsack) super.clone();
r.goods = Utils. createList();
goods. stream() . forEachOrdered (g —> {
r. goods. add (g) ;
D
r.value = value;
r.weight = weight;
return r;
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AbstractKnapsack. java
package knapsack;
import java.util.List;

/%%
* KnapsackfSEfZEZDIERY T X
* @author tadaki
*/

public abstract class AbstractKnapsack {

protected final List<Good> goods;//fE¥H—E
protected final int maxWeight;//ZFaE=

protected Knapsack knapsack;//7 v 74 v o O ®EHILRE
protected boolean debug = true;

protected int count;

/%%

*x VA LS4

* @param goods Y X k

* @param maxWeight FBE=

*/

public AbstractKnapsack (List<Good> goods, int maxWeight) {
this. goods = goods;
this. maxWeight = maxWeight;
count = 0;

J

/%

x fEOAY O

* @return + v 7Y v o AOMIED T

* @throws GloneNotSupportedException

*/

public int doExec() throws CloneNotSupportedException{
knapsack = doRec (0, maxWeight) ;
return knapsack. getValue () ;

J

/%%

x fRIEDELE

*x @param | TYES

* Oparam w %Y DE=E

* @return v TH v o DIREE

* @throws GloneNotSupportedException

*/

abstract protected Knapsack doRec(int i, int w) throws
CloneNotSupportedException;
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/%%

*x Ty T oDhEEED
* @return

*/

public Knapsack getKnapsack () |
return knapsack;
}

/%%

x IRIEOITH

* @return

*/

public int getCount() {
return count;

}

public void setDebug(boolean debug) {
this. debug = debug;
}

>
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Recursive. java

package
import j

/%%

knapsack;

ava.util.List;

* B BRIGFEE
* @author tadaki

*/

public class Recursive extends AbstractKnapsack {

pub|

J

ic Recursive (List<Good> goods, int maxWeight) {
super (goods, maxWeight) ;

@0verride
protected Knapsack doRec(int i, int w) throws CloneNotSupportedException

1/1 R—=<

if (i == goods.size()) {//thdDFE¥DEIRRIZEEL
return new Knapsack () ;
}

count++;
Good g = goods. get (i) ;
if (w< g getWeight()) {
return doRec(i + 1, w).clone();//i FZEBRIZFEA LA
}

/]I BEFFERATIEEELEVMGEDMEDKENZS A
Knapsack k1 = doRec(i + 1, w).clone();
Knapsack k2 = doRec(i + 1, w — g. getWeight());
k2. addGood (g) ;
if (k2. getValue() >= k1.getValue()) {
k1 = k2;
}

if (debug) {
System. out. printin(“debug:” + k1.toString()) ;
}

return ki1.clone();

>
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DynamicalProgramming. java
package knapsack;
import java.util.List;

/%%

* BIRIETEEIC K S fRiE
* @author tadaki

*/

public class DynamicalProgramming extends AbstractKnapsack {
private Knapsack[1[] q;

public DynamicalProgramming (List<Good> goods, int maxWeight) {
super (goods, maxWeight) ;
q = new Knapsack[goods.size() + 1][maxWeight + 1];
for (int i =0; i < goods.size() + 1; i++) {
for (int j =0; j < maxWeight + 1; j++) {
} aqlilljl = null;

J

@0verride
protected Knapsack doRec(int i, int w) throws CloneNotSupportedException

if (@lillwl !=null) {
return qli][w].clone();
}

Knapsack newkn;
if (i == goods.size()) {//thdDFE¥DFEIRERIZEEL
newkn = new Knapsack () ;
} else {
count++;
Good g = goods. get (i) ;
if w< g getWeight(Q) {//i BFEIZERLAZL
newkn = doRec(i + 1, w);
} else {
/]I BEFFERATIEEELEVMGEDMEDKENZS A
Knapsack k1 = doRec(i + 1, w);
Knapsack k2 = doRec(i + 1, w — g. getWeight());
k2. addGood (g) ;
if (k2. getValue() >= k1.getValue()) {

newkn = k2;

} else {
k1. remove (g) ;
newkn = k1;

>
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}
}
}
if (debug) {
StringBuilder sb = new StringBuilder () ;
sb. append (“debug ql[”). append (i) . append ("] [7);
sb. append (w) . append ("1=") . append (newkn. toString()) ;
System. out. printIn(sb. toString()) ;
}
aqlillw] = newkn;
return qli][w].clone();

>
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Sequential. java
package knapsack;
import java.util.List;

/%%
*
* @author tadaki
*/

public class Sequential extends AbstractKnapsack {
private Knapsack[1[] q;

public Sequential (List<Good> goods, int maxWeight) {
super (goods, maxWeight) ;
q = new Knapsack[goods.size() + 1][maxWeight + 1];
for (int i =0; i < goods.size() + 1; i++) {
for (int j =0; j < maxWeight + 1; j++) {
alillj] = new Knapsack();
}

J

@verride
protected Knapsack doRec(int k, int w) throws CloneNotSupportedException

for (int i = goods.size() - 1; i >=0; i—) {
Good g = goods. get (i) ;
for (int j =0; j<=w; j+) {
count++;
if (j < g getWeight()) {
alillj]l = aqli + 11[j].clone();
} else {
Knapsack k1 = q[i + 1]1[j].clone();
Knapsack k2 = qli + 1]1[j - g. getWeight()].clone();
k2. addGood (g) ;
if (k2. getValue() >= k1.getValue()) {

alillj]l = k2;
} else {
alillj]l = k1;

J

]
]
return q[0] [w];

>
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J
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