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* Dubbellinkade listor

* Associativa datastrukturer
* Hashtabeller
« Soktrad
* Implementationsdetaljer for att anvianda
associativa datastrukturer

wvester - Dubbellankade listor

wveser - Dubbellankad lista

* Insattning

* Borttagning
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void addLast(T value) {

Node n = new Node(value); n
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;

&

wweser  Dubbellankad lista

front [E\‘

VI - «

A4
A4
A4
=]
=

void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;

}
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;
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void removeLast() {
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void removeLast() {

back.prev.next = null;
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void removeLast() {

back.prev.next = null;
back = back.prev;
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void removeLast() {

back.prev.next = null;
back = back.prev;
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void removelLast() {

back.prev.next = null;
back = back.prev;
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void removelLast() {
if (back.prev != null) {
back.prev.next = null;
back = back.prev;

} else {
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void removeLast() {
if (back.prev = null) {
back.prev.next = null;
back = back.prev;
} else {
back = null;
front = null;
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void removeLast() {
it (back.prev != null) {
back.prev.next = null;
back = back.prev;
} else {
back = null;
front = null;

back
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void removeLast() {
if (back.prev != null) {
back.prev.next = null;
back = back.prev;
} else {
back = null;
front = null;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
back.next = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back != null) back.next = n;
else front = n;
back = n;

wveser - Dubbellankad lista

wveser - Dubbellankad lista

S W

null
null

void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back !'= null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back != null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back = null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back !'= null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back !'= null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back !'= null) back.next = n;
else front = n;
back = n;
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void addLast(T value) {
Node n = new Node(value);
n.prev = back;
if (back !'= null) back.next = n;
else front = n;
back = n;
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wweerer Associativa datastrukturer

« Later oss associera godtyckliga nycklar med
godtyckliga virden

* Vektor: associerar heltal med godtyckliga varden

* Behover inte vara "tdt”
* Vektorer: maste ha plats for alla nycklar fran 0 till den
hogsta
* Nycklar maste vara unika
« En nyckel far inte associeras med flera varden
« Utgor en "mangd”
*Vektorer: mangden giltiga index
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wneerer Associativa datastrukturer

* Tva vanliga implementationer
* Hashtabeller
*(Jatte) snabba
- o(l)
*Osorterade
+Nastan tita
* Soktrad
*Snabba
* O(log n)
*Sorterade
*Helt tita
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* Vektor med nyckel-virde par

* Hashfunktion
* Omvandlar nycklar till giltiga index

wweser Hashtabeller

* Sokning
« Tillimpa hashfunktionen
*Sla upp det erhallna indexet
* Krockhantering
*Vad hiander om tva virden fir samma index?
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v Hashtabeller: krockhantering
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@ Hashtabeller: krockhantering
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* Varje plats i vektorn ar en lankad lista med
nyckel-varde-par
* Sokning
* Applicera hashfunktionen pa nyckeln

* Lop igenom listan tills
*Nyckeln hittas (medlem i nyckelmzngden)
*Slutet pa listan nas (ej medlem i nyckelmingden)

@ Hashtabeller: krockhantering

v Oppen adressering
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Krockhantering:
wavsrer - Oppen adressering

* Sokning
« Applicera hashfunktionen pa nyckeln
« Om platsen 4r upptagen av en annan nyckel
* Ga till en annan plats i vektorn
* Repetera tills nyckeln eller en tom plats hittas

* Olika strategier
* Gi ett steg i taget
« Linjar sokning
« Oka steglingden med antalet steg som tagits
+ Kvadratisk sékning
« Lat en hashfunktion avgéra hur manga steg som ska tas
* Dubbelhashning
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Tathet

*Ju fler nycklar som finns i en hashtabell
desto storre ar risken for krockar

*Ju fler krockar desto langre tid tar
insattning/sokning

* Trade-off mellan tid och utrymme

* Tathet: antal nycklar/plats
+0,75 bra riktvirde
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« Klasserna HashMap och HashSet

* En mingd kan modelleras genom att man ignorerar
virdena och bara bryr sig om nyckelméngden i den
associativa datastrukturen

* Anvinder linkning som krockhantering

* Kraver en implementation av metoderna
int hashCode() och
boolean equals(Obejct other)
« Avgor vilket varde som ska in i hashfunktionen
* Avgor ifall tva nycklar ar lika
« Finns definierad i Object
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Konstruktorer i
HashMap och HashSet

*HashXXXQ)
« Sitter initialCapacity till 16
» Satter loadFactor till 0,75
eHashXXX(int initialCapacity)
« Satter loadFactor till 0,75
eHashXXX(int initialCapacity,
float loadFactor)
* Nar antalet element Sverstiger kapaciteten ganger
tithetsfaktorn dkas utrymmet
* Tar tid, inte bra att gora ofta

* Tathetsfaktorn kan anvindas for att balansera
effektivitet mot utrymme
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vt Krockhantering

* Javas implementation av HashMap och
HashSet hanterar krockar med lankning

*Metoden int hashCode()
* Avgor vilken plats en nyckel ska in pa

* Metoden boolean equals(Object o)
* Avgor om tva nycklar ar lika i linkningen

* Bada maste implementeras for att objekt av
en klass ska kunna hashas
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Idén med hashCode ()

* Whenever it is invoked on the same object
more than once during an execution of a
Java application, the hashCode method
must consistently return the same integer,
provided no information used in equals
comparisons on the object is modified. This
integer need not remain consistent from
one execution of an application to another
execution of the same application.




v 1dén med hashCode ()

v 1dén med hashCode ()

*If two objects are equal according to the
equals(Object) method, then calling
the hashCode method on each of the two
objects must produce the same integer
result.

* It is not required that if two objects are
unequal according to the
equals(Java.lang.Object)
method, then calling the hashCode
method on each of the two objects must
produce distinct integer results. However,
the programmer should be aware that
producing distinct integer results for
unequal objects may improve the
performance of hashtables.

wresrer 1dén med hashCode ()

v 1dén med equals(Object 0)

* Tva objekt som iar lika enligt equals
ska ge samma hashCode

* Tva objekt som inte ar lika enligt equals
bor ge olika hashCode

* Ett oforandrat objekt ska ge ett oférandrat
hashCode-virde

*Ta reda pa om tva objekt ar identiska
*Varfor inte ==?

* Skillnaden mellan objekt och varden

* Steg for steg
*Om det 4r samma objekt dr de lika
*Om de ar kompatibla:

*Gor en explicit typomvandling

*Kontrollera ifall attributen ar identiska

* Annars dr de olika

UNIVERSITET == och equals
intal 12
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/ inty|_1
Pointa| —]
Point b
Point ¢ \ nixl 1
inty[ 1
intx] 3
inty|_8

10



v equals-metod for Point

public class Point {
public boolean equals(Object 0) {
if (this == 0) {
return true;

ks
1f (o _instanceof Point) {

Point oPoint = (Point)o;

return x == oPoint.Xx & y == oPoint.y;
} else {

return false;

v equals-metod for Point

public class Point {
public boolean equals(Object 0) {
if (this == 0) return true;

if (! (o instanceof P0|nt)) return false;

Point oPoint = (Point)o;
return x == oPoint.x && y == oPoint.y;

v Men String da?

public class Test {
public static void main(String[] args) {
String a = new String(”en strang™);
String b = new String("en strang™);
System.out.printin(a == b);
System.out.printin(a.equals(b));

}
H
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v Men String da?

public class Test {
public statlc void main(String[] args) {
String a = new String(’en strang™);
String b = new String(’en strang™);
System.out.printin(a == b);
System.out.printin(a.equals(b));
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e Men String da?

* For att spara plats existerar varje unik
strang bara pa ett stille

* Alla pilar till identiska stringar pekas om sa
att de pekar ut samma strang-objekt

*Inga garantier for att det fungerar i
framtiden — anvind equals()!
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