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

if(k >1 && isLess(k, Lk / ZJ N
swap(k,Lk/ZJ);

k=|k/2];

shiftUp(k );
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void shiftDown(int Kk ){

int n:|L|;
if(2x k <n){
int J=2xK;

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

swap(Kk, ] );

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 RXARNFDA LTI A
shiftDown (k)
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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> {

/¥ T—RAEREFETDHVR L */

private List<T> list;

/xx BRELET LHHE */

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

private int n;

/%
x*x AVANZU45  WBAEEEET H56
x LBRAZEEIEE LIGELMESE.
* BXEIXM B2 —T 11 XComparableZEE LTINS &
* (@param comparator
*/
public BinaryHeap (Comparator<T> comparator) {
this(Q;
this. comparator = comparator;

J

public BinaryHeap () {
list = Collections. synchronizedList (new ArrayList<T>());
list.add (null);
n=20;

}

/%%

* ILWLWERZEBMT S

* @param t

* @return

*/

public boolean add(T t) {
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boolean b = list.add (t);
if (b) {

n++;

shiftUp(n) ;
]

return b;

J

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

if (n==0) {

return null;
}

return list. get(1);
}

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

return t;

}

if h=1) {//BYDEZRIN—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

/%%
* FEDERDEZ/NES LI-GEOBRE
* @param t
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*/

public void reduceValue(T t) {
int k = list. index0f (t) ;
shiftUp (k) ;

}

/%

* BENDERDEZAREL LEESEDOEEE

* @param t

*/

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

}

/%%

x 1) X FOEE

* @return

*/

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

}

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

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

/Fxkkokokkokkkokokokdokokok Kok ko okokokokok ok ok ko ok ok kok ok ko ko ok ok ok ok /

/%%

x Bk [THbobjectF LEDBETLHAEAEIZE <
* @param k

*/

private void shiftUp(int k) {
if (k> 18&8% isLess(k, (int) k / 2))) {
int j = (int) (k / 2);
swap (k, J);
shiftUp (j);
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/%
* Bk IZHDHobjectE FTRIDBHHAIEIZE <
* @param k
*/
private void shiftDown(int k) {
if 2*xk<=n) {
int j =2 x k;
if (j <n&&isLess(j +1, j)) |
j++;

}

if (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, v);
}

return (a < 0);
]

private void swap(int i, int j) {
T o= list.get(i);
list.set(i, list.get(j));
list.set(j, 0);

/Fxkskokdokkokkkokkokokokok Kok ko okok ko ok ok kok ko ko ok ok ok ko okok ok ok ok ok /
/%%
* @param args the command |ine arguments

*/

4/6 R—3



BinaryHeap. java

public static void main(String[] args) {
/¥ BUTIWERDBT—RAF T b *x/
class Data {

int label;
double value;

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

}
}
/¥ O TIWERDT—ADLERAE */
class CompareData implements Comparator<Data> {

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

]

if (ol.value < 02.value) {
a=-1;

]

return a;

}
}
BinaryHeap<Data> h = new BinaryHeap<> (new CompareData()) ;
/*x T—2A B */
int n = 20;
for (int i =0; i <n; i+t {
Data d = new Data(i + 1, Math. random()) ;
h. add (d) ;
}
/xx $EREVE */
List<Data> list = h.getList();

/*x ERIMEZHIBR */

for (int i =0; i <2; i+t {
Data d = h.poll();
n—,

}

/xx K5 */

NumberFormat format = NumberFormat. getInstance() ;

5/6 R—T



BinaryHeap. java
format. setMaximumFractionDigits (4);

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

J

}
System. out. printIn();
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BinaryHeapTest. java
package utils;

import java.util.ArraylList;
import java.util.Comparator;
import java.util.List;

import static org. junit. Assert. *;
import org. junit. *;

/%
*
* @author tadaki
*/

public class BinaryHeapTest {

/%
* E—TJIZRETHT—2DH
*/

class Data {

int label;
int value;

public Data(int label, int value) {
this. label label ;
this. value = value;

}

public void setValue(int value) {
this. value = value;

}

public Data(final Data d) {
this(d. label, d.value);

}

J

/%%
*x 95 XDataD A VAR 2 AD LB X
*/

class CompareData implements Comparator<Data> {

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

>
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a=1,;

}

if (ol.value < 02.value) {
a=-1;

}

return a;

}
/%

x AAT—425

*/

List<Data> datalListOriginal;
/%%

x AAT—425

*/

List<Data> datalist;

/%

* EE(ZHREN=T—42 5|
*/

List<Data> orderedList;

/%

x TE(CHERSNnf=T—242 5
*/

public BinaryHeapTest () {

}

@BeforeClass
public static void setUpClass () throws Exception {

J

@AfterClass
public static void tearDownClass() throws Exception {

J

@Before

public void setUp() {
/%%
* ANHERK
*/
int data[] = {4, 5, 2, 6, 3, 1, 0, 9};
datalListOriginal = new ArrayList>();
for (int i =0; i < data. length; i++) {

Data d = new Data(i, datalil);
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dataListOriginal. add(d) ;

J

@After
public void tearDown() {

J

private void printData(List<Data> list) {
for (Data d : list) {
System. out. print (d. value) ;
System. out. print (" 7);

}
System. out. printIn();

J

private void mkTestData (BinaryHeap h) {
dataList = new ArrayList<>();
for (Data d : datalListOriginal) {
datalist. add (new Data(d)) ;
}

for (int i = 0; i < dataList.size(); i++) {
Data d = datalList. get(i);
h. add (d) ;
}
/%%
* HHAVERR
*/
orderedList = new ArrayList<>();
orderedList. add (datalList. get (6)) ;
orderedList. add (datalList. get(5)) ;
orderedList. add (datalList. get(2)) ;
orderedList. add (datalList. get (4)) ;
orderedList. add (datalList. get(0)) ;
orderedList. add (datalList. get (1)) ;
orderedList. add (datalList. get(3)) ;
orderedList. add (datalList. get (7)) ;

J

/%%

* Test of add method, of class BinaryHeap
*/

@Test

public void testAdd() {
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System. out. printIn(“add”) ;
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;

Data t = datalList. get(0);

boolean result = instance. add(t) ;
assertTrue(result);

J

/%

* Test of peek method, of class BinaryHeap

*/

@Test

public void testPeek ) {
System. out. printIn(“peek”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
Data expResult = datalList. get (6) ;
Data result = instance. peek () ;
assertEquals (expResult, result);

J

/%
* Test of peek method for null data, of class BinaryHeap
*/
@Test
public void testPeekForNull () {
System. out. printIn(“peek for null”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
Data result = instance. peek () ;
assertNul | (result);

J

/%

* Test of poll method, of class BinaryHeap

*/

@Test

public void testPoll () {
System. out. printIn("pol|”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
Data expResult = datalList. get (6) ;
Data result = instance.poll();
assertEquals (expResult, result);

>
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/%

* Test of poll method, of class BinaryHeap

*/

@Test

public void testPollAndPeek ) {
System. out. printIn(“pol| And Peek”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
Data expResult = datalList. get(5);
Data result0 = instance.poll();
Data result = instance. peek () ;
assertEquals (expResult, result);

J

/%%
* Test of reduceValue method, of class BinaryHeap
*/
@Test
public void testReduceValue() {
System. out. printIn(“reduceValue”) ;
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
Data t = datalList. get(0);
t.value = -1;
instance. reduceValue (t) ;
Data expResult = datalList. get(0);
Data result = instance. peek () ;
assertEquals (expResult, result);

J

/%%
* Test of raoseValue method, of class BinaryHeap
*/
@Test
public void testraiseValue() {
System. out. printIn("raiseValue”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
Data t = datalList. get(5);
t.value = 7;
instance. reduceValue (t) ;
Data expResult = t;
Data result = instance. getList().get(3);
assertEquals (expResult, result);
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J

@Test
public void testSort() {
System. out. printIn(“Sort”);
BinaryHeap<Data> instance = new BinaryHeap (new CompareData());
mkTestData (instance) ;
List<Data> result = new ArrayList<>();
while (!linstance. isEmpty()) {
Data d = instance.poll ();
result. add (d) ;
}

assertEquals (orderedList, result);
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