Staflar og bidraoir

Tveer gagnagrindur sem geyma hluti i r60

 Staflar
» Beaetum stdkum “efst” i staflann
« TOokum stok ofan af staflanum
« “Lastin, first out” — LIFO

 Bidraoir — sleppum bidoréoum!
« Baetum stokum “aftast” i bidroo
« Tokum stok “fremst” Ur bidrdoinni
o “First in, first out” — FIFO



Toflur

Uppflettitafla: Iykill og gildi geymt sem par
« Setjum inn lykil meod gefio gildi
« Leitum a0 lykli og finnum gildio

Daemi: [DNS uppfletting]
« Setjum inn URL fyrir IP t6lu
e Gefio URL, finnum IP t6lu

WWww.Ccs.princeton.edu 128.112.136.11
WwWw.princeton.edu 128.112.128.15
www.yale.edu 130.132.143.21
www.harvard.edu 128.103.060.55

WWW.Ssimpsons.com 209.052.165.60

lykill gildi



Toflur

API fyrir toflur, mjog likt Map<Key, Value> i java.util

public class *ST<Key extends Comparable<Key>, Value>

*STO create a symbol table
void put(Key key, Value v) putkey-value pair into the table
Value get(Key key) return value paired with key, nul1 if key not in table
boolean contains(Key key) is there a value paired with key?

Note: Implementations should also implement the Iterable<Key> interface to enable clients to access
keys in sorted order with foreach loops.



Toflur

public class *ST<Key extends Comparable<Key>, Value>

*STO create a symbol table
void put(Key key, Value v) putkey-value pairinto the table
Value get(Key key) return value paired with key, nul1 if key not in table
boolean contains(Key key) is there a value paired with key?

Note: Implementations should also implement the Iterable<Key> interface to enable clients to access
keys in sorted order with foreach loops.
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Toflur

public class *ST<Key extends Comparable<Key>, Value>

*STO create a symbol table
void put(Key key, Value v) putkey-value pairinto the table
Value get(Key key) return value paired with key, nul1 if key not in table
boolean contains(Key key) is there a value paired with key?

Note: Implementations should also implement the Iterable<Key> interface to enable clients to access
keys in sorted order with foreach loops.
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Toflur

public class *ST<Key extends Comparable<Key>, Value>

*STO create a symbol table
void put(Key key, Value v) putkey-value pairinto the table
Value get(Key key) return value paired with key, nul1 if key not in table
boolean contains(Key key) is there a value paired with key?

Note: Implementations should also implement the Iterable<Key> interface to enable clients to access
keys in sorted order with foreach loops.
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Toflur

public class *ST<Key extends Comparable<Key>, Value>

*STO create a symbol table
void put(Key key, Value v) putkey-value pairinto the table
Value get(Key key) return value paired with key, nul1 if key not in table
boolean contains(Key key) is there a value paired with key?

Note: Implementations should also implement the Iterable<Key> interface to enable clients to access
keys in sorted order with foreach loops.

Bob 4444

Dave 9876

P

lykill ~ gildi Zeke 1001

put(“Bob”,4444)
breytir gildinu
fyrir “Bob”

Carl 5665

Alice 2927



Tionitolur

Maelum tioni [t.d. netumfero, ordafdldi]
 Lesum inn lykil
« Eflykillinn er i t6flunni haekkum téluna um 1
« Ef lykillinn er ekki i téflunni, beetum vid med gildid 1

public class Freq {

public static void main (String[] args) {/lykla tagA/ gildis tag

ST<String, Integer> st = new ST<String, Integer>();

‘i ““- ’ ‘ o‘ '




Toflur — einfaldar utfaerslur

Oradad fylki

«  Put: baetum lyklinum og gildinu aftast i lista
« Get: leitum aod lyklinum i fylkinu

3226 4782 4 20 58 56 14 6 55 Savies

Raodao fylki
e  Put: finnum réttan stao fyrir lykilinn skv. r60, hlidrum til ad buda til
plass

«  Get: helmingunarleit til ad finna lykil

4 6 14 20 26 32 47 55 56 58 82 S

4 6 14 20 ZGEBEE% eftir innsetningu 28



Toflur — einfaldar utfaerslur

Oradad fylki: vonlaust fyrir stor fylki

Raoao fylki: sleemt fyrir margar innsetningar,
aseettanlegt ef pad er kallad mun oftar a get()

unordered array 170 sec 4.1 hr

ordered array log N @ 5.8 sec 5.8 min 15 min 2.1 hr

Viljum fa log(N) fyrir baedi get og put
Enn betra O(1) fyrir baedi get og put!



Toflur

«  Orodud fylki: put() var haegt pvi ad vid purftum fyrst
ao leita fyrst og svo a0 setja aftast i fylki (fljot
aogero)

« RO60u0 fylki: helmingunarleitin er hraovirk, put() er of
haegt pvi pao er erfitt a0 setja inn i mitt fylkio

« Tengdir listar: audvelt ao setja inn i midjan lista, erfitt
ao leita (tekur O(N) tima a0 finna stakio i midojunni)

Viljum milliveg: audvelta a0 leita og
auovelt a0 setja inn i “midjuna”



Toflur - tviundartré

Lausnin er a0 nota tviundartré
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Toflur - tviundartré

Tvileitartré (Binary Search Tree, BST)
er tviundartré sem varoveitir rédun

Tviundartré er annao hvort
e tOmt
«  (lykill,gildi) og tvo tviundartré,
vinstra og haegra tré (bdrnin)

Varoveitir rooun:

« Allir lyklar i vinstra tré eru (x)
minni en lykill foreldris

« Allir lyklar i haegra tré eru
steerri en lykill foreldris

minni lyklar staerri lyklar



BST leit

successful search unsuccessful search
for a node with key the for a node with key times

times is after it
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\ times is before was
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the is before was
so go to the left
the the times is after the
* . but the right link is null
so the BST has no node

success! having that key



BST innsetning

insert times
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BST utfeersla

Notum tveer tilvisanir i hverjum hnut

’ private class Node {
Hver hnutur hefur vate class Node
o |yk|| private Value val;
private Node left;
* glldl private Node right;

tilvisun & vinstra tré
tilvisun a haegra tré




BST utfaersla

Upphafsstillt sem null




BST get

Get: skilar gildinu val fyrir lykilinn key eda null ef
hann finnst ekki

public Value get (Key key) { neikvaett ef minni,
return get (root, key) ; jakveett ef staerri
}

private Value get (Node x, y key) {

if (x == null) return , Aull;

int cmp = key.compareTo (x.key) ;

if (cmp < 0) return get(x.left, key);
else if (cmp > 0) return get(x.right, key)
else return x.val;

}

public boolean contains (Key key) ({
return (get(key) '= null);

}



BST put

Put: latum Iykilinn key fa gildid val
« leita fyrst, setja svo inn i tré
« stuttur, en lumskur, endurkveemur kooi

public void put (Key key, Value val) {
root = put(root, key, wval);

}

private Node put (Node x, Key key, Value val) {
if (x == null) return new Node (key, val)
int cmp = key.compareTo (x.key) ;
if (cmp < 0) x.left put (x.left, key, val);
else if (cmp > 0) x.right put (x.right, key, wval);
else x.val = val;
return x;

} Skrifum yfir gamla gildid



