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Nens.

e Pleasecompeteanon-line courseavaluation.Seethe NEWS pagefor thelink.
e homeavork #6 dueThuMay 2
e final exam:

— TueMay 14 9am-412noon(AM class,section002)
— ThuMay 16 1pm-4pn (PM class section001)
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datastructures.

e adata structureis essenally anabstract data type

e it mapsavirtual mode of datato arealdatatype

e likeanarrayor aVecta or aclass

e thereareseveralclassicdatastructuras in computerscience
e we'll look atafew:

— linked list

— doublylinkedlist
— queue

— stack

e eachhasrulesabouthow to add andremove elements
e exampks:

— aqueues alsocalledFIFO — firstin, first out
— astackis alsocalled LIFO — lastin, first out.
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Implementatiorvs interface.

¢ Whentalking aboutdatastructres,thereis a distincion betweenimplementation and
interface

e implemeantation— refersto theactualundelying implementation;like linked list or
doubly linked list

e interface— refersto anabstratview of thedatastrudure,overlying the
implementation;lik e queue or stack

e for example a queue canbeimplementedusingalinked list

¢ theinterfacesgovernhow itemscanbe addedandremoved from the datastrudure
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linkedlist.

e alinked list chairs instance of a classtogetler usingafield called“next”, which points
to the next instarce of theclassin thechain

¢ yes,thislookslik e anotler type of arrayor Vector

public class Invlitem{
private String nane;
private int units;
private float price;
| nvitem next; // points to the next Invitemin the chain

Invitem Invitem Invitem
name name name
units units units
price price price
next >»  next next >» NULL
(end of list)
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addinganitemto alinkedlist (1).

¢ to addanitemto alinked list, you simply instantateoneinstane of the Invitemandthen
setthe“next” fieldsin thenew item andtheitemin thelinkedlist afterwhichthenew
itemis beinginserted:

Invitem

name=D
units
price

Invitem Invitem
name=A name=C
units units
price price
Next [ > next
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Invitem

>» NULL

next

name=B
units
price

next

(end of list)




addinganitemto alinkedlist (2).

e here5sacodefragment:

/] top-level declaration
| nvitem | i nkedLi st ;

/'l somewhere inside a nethod...
| nvitem newitem = new I nvlten( nane,units, price );
Invitemlistitem // pointer to list itemafter which

/] newltemw ||l be inserted
newltemnext = listltem next;

listltem next = newtem
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removing anitem from alinkedlist.

e to remove anitemto alinked list, you simply move the“next” field pointersaround

Invitem Invitem Invitem
name ame name
units uRits units
price pri price
next «—pr P next N > next >» NULL
> (end of list)
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e sometineslinked listsarecircular, whete the“next” field from thelastitem pointsback

to thefirstitem

e in this casethereis typicdly anexterral “pointer” called“head which pointsto thefirst

itemonthelist

head

Invitem

circular linkedlist.

Invitem

Invitem

-

name
units
price

name
units
price

name
units
price

next

next

next
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doublylinkedlist (1).

e adoubly linked list chainsinstance®f a classtogethe usingtwo fieldscalled“next”
(which pointsto thenext instarce of theclassin thechain)and“prev”’ (which pointsto
the previousinstarce of theclassin thechain).

Invitem Invitem Invitem

name hame name

c:.;m c:.:m units

price price price
NULL

next > next P> next - .
(end of list)

NULL <« prev =& prev <& prev
(start of list)
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doublylinkedlist (2).

e for example

public class Invitem{
private String nane;
private int units;
private float price;
| nvitem next; // points to the next Invitemin the chain
| nvitem prev; // points to the previous Invitemin the chain

}

e Whenaddingandremoving itemsto adoubly linked list, you needto setthe“next” and
“prev” fields,justaslik e with the(singly) linked list
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circulardoublylinkedlist.

e doublylinked lists canalsobecircular:

Invitem Invitem Invitem
:m.Bm :m.Bm name
units units units
price price price
next > next P> ext
prev =& prev =& prev
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queue.

e aqueueis likeacheckeutline ata store

e you canonly additems(peoplg to theendof theline

e you canonly remove items(peope) from thefront of theline
e henceaqueuds alsocalleda FIFO (firstin, first out)

¢ following arethetypicd namedor quete routines:

— enquele: for addirg itemsto aqueue
— dequete: for removing itemsfrom aqueue
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stack.

e astack is like a stackof plates

e you canonly additems(plateg to thetop of the stack

e you canonly remove items(plates) from thetop of the stack
e henceastackis alsocalleda LIFO (lastin, first out)

e following arethetypicd namedor stackroutines

— push: for addingitemsto a stack
— pop: for removing itemsfrom a stack
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new stack item gets added to the front (top) of the list

stackvs queue:addingitems.

Invitem

name
units
price

Invitem

name
units
price

Invitem

name

units

price

next ---r
|
|
| Invitem
|
|
! name
| units
! price
|
|
' next
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>» next

> next -

>» NULL
(end of list)

Invitem

name

units

price

next ---t------->» NULL

(end of list)

new queue item gets added to the end of the list
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stack items get removed from the front (top) of thelist

stackvs queue removing items.

Invitem

name
units
price

Invitem Invitem
ame name
uRits units
pri price
next --\-r---------- > next

next
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gueue items get removed from the front of the list

>» NULL
(end of list)
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