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public static int hash(String key, int tableSize){
int hashval = 0;
for(int i =0; i<key.length(); i++)
hashvVal += key.charAt(i);
return hashvVal%tableSize;

}
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public static int hash(String key, int tableSize){
return (key.charA(0)+27*key.charAt(1)+729*
key.charAT(2))%tableSize;
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public static int hash(String key, int tableSize){
int hashval = 0;
for(int i =0; i<key.lengthQ); i++)
hashval= 37*hashVal+key.charAt(i);
hashval %= tableSize;
if(hashval<0)
hashval += tableSize; // isoverflow
return hashVval;
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public interface Hashable{
/**

* {ifouarilandu
* @param tableSize vyu1av03A1519U8%

* @return @auavsznn 0 waz tableSize-1 nszaenuedied
*/
int hash( int tableSize );
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1: Public class Student implements Hashable{
2: private String name;
3: private double number;
4: private int year;
5: public int hash(int tableSize){
6: return SeparateChainingHashTable.hash(name, tableSize);
7: }
8:
9: public boolean equals(Object rhs){
10: return name.equals(((Student)rhs)_name);
11: }
12: }
71 9.7 fegananaiilyaumsrauey

1: public class SeparateChainingHashTable{
2: private static final int DEFAULT_TABLE_SIZE = 101;
3: private LinkedList [ ] thelLists;
4:
5: public SeparateChainingHashTable( ){
6: this( DEFAULT_TABLE_SIZE );
7- 3} Y a da I '
8: LINHINANAATABILA Y

- *x a 33 a Ja J
9: / L. ﬁm%ﬂmﬂumﬂaaﬁﬁw
10: * ABUANTAINDT

11: * @param size TR REARTE R PYPRE AN

12: * (@601 mnzazaatunnaimiumnme)

13: */

14: public SeparateChainingHashTable(int size){

15: theLists = new LinkedList[nextPrime(size)];

16: for(int i = 0; i1 < theLists.length; i++)

17: theLists[i] = new LinkedList();

18: }

31/ 9.8 IAAY83 SeparateChainingHashTable TugawSuduwazaunavaninmes

1: /**

2: * pwesldmanusy rlumseivendad hidesies s Y 2
3: * @param x veamaldlunse / 14 Student a39iile
4: */
5: public void insert(Hashable x){

6: LinkedList whichList = theLists[x.hash(theLists.length )];
7: LinkedListltr itr = whichList.find(x);
8: if(itr.isPastEnd( ))
9: whichList. insert(x, whichList.zeroth( ));

10: }

3 1 9.9 Inaveq SeparateChainingHashTable ludaums insert
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/**
* M3191UBN00NVINAIT MUY
* @param x JeRazia18ana AN
*/
public void remove(Hashable x){
theLists[x.hash(theLists.length)].remove(x);
T

Nooh W NP

31] 9.10 lnAveq SeparateChainingHashTable Tugums remove

/**
* mvedlumsg

* @param X 289fiazun

* @return sesiviusienull dmnline
*/
public Hashable find(Hashable x){
return (Hashable)theLists[x.hash(theLists.length)].find(x
).-retrieve( );

©CoO~NOU N W NP

}

71 9.11 18Av04 SeparateChainingHashTable Tuaaumsi31 x eglumsiaugviisolu

public void makeEmpty( ){
for( int i = 0; i < theLists.length; i++ )
theLists[ i ].makeEmpty( );

A WN P

71 9.12 JAavo s SeparateChainingHash Table Tugaumsinlimsiuering

/x>
Yy o w 1A
* payilandudmiuldansadinsaney

* @param key asafisnaziinisldnnsenat
* @param tableSize IuIAIBINITIUET

* @return mavidmsueraaialdalumsis

*/

public static int hash( String key, int tableSize ){
int hashval = 0;
forC int 1 = 0; 1 < key.length( ); i++ )

10: hashval = 37 * hashvVal + key.charAt( i );

11: hashvVal %= tableSize;

12: if( hashval < 0 )

13: hashval += tableSize;

14: return hashval;

OCoOoO~NO O »h W NP

31 9.13 18Av04 SeparateChainingHashTable Tuaaumsiimay
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1: /**

2: * dmowamnziinanimieniiu N

3: * @param n #avilld Fedouthinnmniu

4: * @return snoummEinanvienhiy n

5: */

6: private static int nextPrime(int n){
7: if(n % 2 == 0)

8: n++;

9: for( ; lisPrime(n); n += 2 )

10: ;

11: return n;

12: }

13:

14: /**

15: * wroaldmaaeundraviliidusiummiznienwar fuwseaiifi ldaludesltszansam
16: * @param n @unudunaiili

17: * @return waminagey

18: */

19: private static boolean isPrime(int n){
20: if(n == 2 |] n == 3)

21: return true;

22: if(n == Il n% 2 == 0)

23: return false;

24: for(int i = 3; i*i <= n; i+= 2)
25: if(n%i == 0)

26: return false;

27: return true;

28: }

31 9.14 iseniilylunsaaaz naaeud ua v 1A N
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9
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Search time = time to do hashing + time to search list

= constant + time to search list

4
v a

{ { ' {q ¥a IS y o o
Tunsdinmvesndaans lume namlFnezilunainlFlumsdisreidadiiues
¢ g '
Fannoagllan

a o { '
Unsuccessful search time = AW81IAN Gl(matl) = f1 load factor

1: public static void main(String [] args){

2: SeparateChainingHashTable H = new SeparateChainingHashTable();
3: final int NUMS = 4000;

4: final int GAP =  37;

5:

6: System.out._printIn(*"Checking(no more output means success)" );
7: for(int i = GAP; i !=0; i = (i + GAP)% NUMS)

8: H.insert(new Mylnteger(i)); //137 uazwaguarquesinldmsiuey
9: for(int i1 = 1; 1 < NUMS; i+= 2)

10: H.remove(new Mylnteger(i)); //wuavivennnmslinua

11: for(int i1 = 2; i < NUMS; i+=2)

12: iT(((MyInteger)(H.find(new Mylnteger(i)))).intvalueQ!= i)
13: System.out.printIn( "Find fails " + i ); //wwavg I usveddu
14:

15: for(int i = 1; i < NUMS; i+=2){

16: if(H.find(new Mylnteger(i)) != null)

17: System.out._printin( "0OPSIII ™ + i );

18: Y} //vavd | udneedudu

19: }
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1: class HashEntry {
2: Hashable element; // & Hashable #l¥awina
3: boolean isActive; // idui False sgnavhiuds
4:
5: public HashEntry(Hashable e){
: this(e, true);
7: }
9: public HashEntry(Hashable e, boolean i){
10: element = e;
11: isActive = i;
12: }
13: }

31/ 9.19 nara HashEntry
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public class QuadraticProbingHashTable{
private static final int DEFAULT_TABLE_SIZE = 11;

/** anfisdasanndnisuarls */
private HashEntry [ ] array; // @osisd

private int currentSize; // iwnugesensisintives

public QuadraticProbingHashTable( ){

/**

*/
public QuadraticProbingHashTable(int size){

this( DEFAULT_TABLE_SIZE );

ad ey

@param size ywavesminluasuFudu

allocateArray(size);
makeEmpty( );

9 o ¢
3’1] 9.20 MINUIVUVUY Quadratic Probing auilenunusuazneuansmnes

2 o &
11031 9.20 azuNAvalimsiSonlHuson allocateArray 1182 makeEmpty A91i115 1119

Ed
TRavesdeunsoniinulugl 9.21

oCo~NOURA W N P

* WEoAd NI IR ONA1TNEY

* @param arraySize IuIAIIAITINaT

private void allocateArray(int arraySize){

* fldasanering
*/
public void makeEmpty( ){

array = new HashEntry[arraySize];

currentSize = 0;

for( int i = 0; i < array.length; i++ )
array[ 1 ] = null;

3 1 9.21 iuson allocateArray Uas makeEmpty V0NN NUSVUVY Quadratic Probing
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/**
* Fifisu true dcurrentPos ilegess uazdeadidr isActive Wuaiiday

* @param currentPos maannisiFanusan FindPos

* @return true & currentPos Huedvyaia
*/
private boolean isActive(int currentPos){
return array[currentPos] != null &&
array[currentPos] . isActive;

©Co~NOUL A W NP

gil 9.22 1B 0A isActiveYOIMTNUIVIVUY Quadratic Probing

M3 x lumsauey 1fiusen findPos FI92M1 x 1INAITIWIBFIUNIIZL0 null 130190 x
1 A & v . Y dNY o o Y A
1A x Mveriue1vvzgnaveen 1JAI8MIAVUUY lazy deletion 1aan 14 Auiudedodims
1 i v 1
o9 find o1 1veelud M Iwes findPos WugnituaIowruenavesnliase
' < 1 [~ 1 o
w30l nSorlu null n3eli Taeldwson isActive nadou a1luidu null uaglignit
4 ' Yy ad o 1Y a1 o gy ad Y
wioamneiavesnll Idsmsuveniu uadiiwwiuldsmsu ol TAaveunsen

findPos 110 find ueglugll 9.23

1: /**

2: * nszlaavveslasld quadratic probing

3: * @param X Y0aiii51R0IMIIN

4: * @return Fumiaiinudauve nul 1 wie we x

5: */ NN
6: private int findPos(Hashable x){ f(i)=i"= (i-1)" +2i-1
7 int collisionNum = 0O; = f(i-1)+2i-1
8: int currentPos = x.hash(array.length);

9: while(array[currentPos] != null &&

10: larray[currentPos].element.equals()){

11: currentPos += 2 * ++collisionNum - 1;

12: if(currentPos >= array.length) // Implement the mod
13: currentPos -= array.length;

14: }

15: return currentPos;

16: }

17:

18: /**

19: * maeslumaauey udinsedie Niesaniel

20: * @param X vosfisidosmsm

21: * @return dsiiniee

22: */

23: public Hashable find(Hashable x){

24: int currentPos = findPos(x);

25: return isActive(currentPos)?array[currentPos].element: null;
26: }

gi] 9.23 1500 findPos A find YONMTINUIVUVY Quadratic Probing
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MIMFBIAINLUUD) (50A insert g 1u31 9.24 dIUWT0A rehash Huoglugl 9.25

: /**
2: * X ldasaney Silumsnilx factive ogudaitlidosriiosls
3: * @param x vesfiozldaslumsig
4: */
5: public void insert(Hashable x){
6: int currentPos = findPos(x);

: if(isActive(currentPos))
8: return; //x eglumsuuaz active e nsdiillidesiesls
9: array[currentPos] = new HashEntry(x, true); //nsdiouldx aslumis
10:
11: // Rehash diemsveinunnaisldiigniimngecdivesasldn
12: if( ++currentSize > array.length /7 2)
13: rehash( );
14: }

31] 9.24 1N50A insert YONATINUIVUVY Quadratic Probing

1: private void rehash( ){
2: HashEntry [ ] oldArray = array;
3:
4: //ahsnmaeslmiffivinamnniuauaeah

: allocateArray(nextPrime(2 * oldArray.length));
6: currentSize = 0;
7:
8: //Relme
9: for(int i = 0; i < oldArray.length; i++)
10: if(oldArray[i] !'= null && oldArray[i]-isActive)
11: insert(oldArray[i].element);
12: return; v . o , Al
13- } doamramunanisld Iz iduauazmsg

gil 9.25 14500 rehash VNI TNUSVUVY Quadratic Probing
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* @param X Yoddiis19210108n9INA1T 1LY
*/
public void remove(Hashable x){
int currentPos = findPos(x);
if(isActive(currentPos))
array[currentPos].isActive = false;

ooo~NoOUOrh W N P

31] 9.26 150N remove YOINITNUIVNUVUY Quadratic Probing
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h (x) = hash(x) + f (i)%tableSize Tau f (i) = i * hash, (x)
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