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void add(O o){
int N= |L| ;
L.append(0);
nN++;

shiftUp(n )i//Z2 3 % IE L7 E A~ H)
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void shiftUpGnt k)1
if(k >1 && isLess(k, Lk / 2_| N
swap(k , Lk / ZJ )
k=|k/2];
shiftUp(k );
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O pollO1

O t=L.get(d);
O x= L.removeLast();
L.set(1, X);

shiftDown(1);
return t;
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void shiftDown(int Kk ){

int n=|L :
if(2xk <n){
int |]=2xK;

if(j<n &&isLess(j+1,j)) j++;
if(isLess(K, J ))return;

swap(K, j);

shiftDown( j );
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void reduceValue(O o0){
k=0 DY RXARNFDA LTI A
shiftUp(k)
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void raiseValue(O o){
k=0 DY R RFNFDA LTI A
shiftDown (k)



BinaryHeap. java
package utils;

import java. text. NumberFormat;
import java.util.ArraylList;
import java.util.Collections;
import java.util. Comparator;
import java.util.List;

/%%

*

* @author tadaki

*/

public class BinaryHeap<T> {

[¥k T—RERFTDHIVRA L */

private List<T> list;

/¥ BREZLET 5HE */

private Comparator<T> comparator = null;
/¥* BRE */

private int n;

/%%
*x AVANZOA WBAEFBEST 556
*x LLES AR ERE LB WEEIE.
* BXRIXM A2 —7 14 XComparablexEELTWLBZ &
* @param comparator
*/
public BinaryHeap (Comparator<T> comparator) {
this () ;
this. comparator = comparator;

J

public BinaryHeap () {
list = Collections. synchronizedList (new ArrayList<T>());
list.add (null) ;
n=0;

}

/%%

* FILWERZFEMT %

* @param t

* @return

*/

public boolean add(T t) {
boolean b = |ist.add(t);
if (b) {
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n++;
shiftUp (n) ;
}

return b;

J

/%%
* RINDERZHFD : HIBRLGW
* @return
*/
public T peek() {

if (n==0) {

return null;
}

return list. get(1);
}

/%%
* RINDERZRYE L. HIFRT S
* @return
*/
public T poll () {
Tt=null;
if (n==0) {

return t;

}

if =1 {//BYDEZRHMN—D
t = list. remove(n) ;
n—,

} else {
T x = list. remove(n) ;
t = list.get(1);
n—,
list.set(1, x);
shiftDown (1) ;

}

return t;

J

/%%
* BEDNDERDEZ/NES K LESFSEDHEEE
* @param t
*/
public void reduceValue(T t) {
int k = list. index0f (t) ;
shiftUp (k) ;
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J

/%%

* BENDERDEZREL LEEFZEDHEEE

* @param t

*/

public void raiseValue (T t) {
int k = list. index0f (t) ;
shiftDown (k) ;

}

/%%

x )X FOEE

* @return

*/

public List<T> getList() {
return list;

}

public boolean isEmpty() {
return (n == 0);
}

public boolean contains(T t) {
return list. contains(t);
}

/********************************************************************/

/%%

* Bk IZHdobjectF LEDBEILHAAEIZE <
* @param k

*/

private void shiftUp(int k) {
if (k> 188 isLessk, (int) k / 2)) {
int j = (int) (k / 2);

swap (k, J);
shiftUp(j);
}
}
/%%
x Ak IZHDobjectE TFTRDBEYILAABEIZE <
* @param k
*/

private void shiftDown(int k) {
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if 2*k<=n) {

int j =2 % k;
if (j <n & isLess(j + 1, j)) {
J++

}

it (isLess(k, j)) {
return,

}

swap (k, J);
shiftDown (j) ;

J

@SuppressWarnings (“unchecked”)

private boolean isLess(int i, int j) {
int a;
T x = list. get(i);
Ty=list . get(});

if (comparator == null
&& x instanceof Comparable && y instanceof Comparable) {

a = ((Comparable) x).compareTo ((Comparable) vy);
} else {

a = comparator. compare(x, y);
}

return (a < 0);
}

private void swap(int i, int j) {
T o= list. get(i);
list.set(i, list.get(j)):
list.set(j, o);

[Fkkkkkokkokokskokskkokkksokkskokkokokkokokkokkkskokskkskokkokokkokokk ok okokkskok ko kok /
/%%
* @param args the command |ine arguments
*/
public static void main(String[] args) {
¥k O TIWERDBT—E3FToTY b %/
class Data {

int label;
double value;

public Data(int label, double value) {
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this. label
this. value

label;
value;

}
}
¥k O TIERDZT—2 DB FE */
class CompareData implements Comparator<Data> {

@0verride
public int compare (Data ol, Data 02) {
int a =0;
if (ol.value > 02.value) {
a=1,

J

if (o1.value < 02.value) {
a=-1,;
]

return a,
}
}
BinaryHeap<Data> h = new BinaryHeap<> (hew CompareData()) ;
/*x T—ABMN */
int n = 20;
for (int i =0; i <n; i++) |
Data d = new Data(i + 1, Math. random());
h. add (d) ;
}
/xx FEREVE */
List<Data> list = h.getList();

/¥ Bx/MEZHIBR */
for (int i =0; i <2; i++) {
Data d = h.poll();
n—.
}
/xk B */
NumberFormat format = NumberFormat. getInstance() ;
format. setMaximumFractionDigits (4) ;

int | = (int) (Math. log((double) n) / Math. log(2.) + 0.1);
for (int i =0; i <=1; i++) |
int m= (int) (Math.pow(2., (double) i) + 0.1);
System. out. printIn();
for (int j =0; j<m j++) {
int k=m+ j;
if k!=08 k <=n) {
System. out. print (" () ;
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System.out.print(llst get (k). label) ;
System. out. print (7, ") ;

System.out.print(format format (list. get(k).value));
System. out. print(”) ”);

J

}
System. out. printIn();
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