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Array vs Linked List
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What’s wrong with Array and Why |lists?

Disadvantages of arrays as storage data structures:
y slow searching in unordered array
y slow insertion in ordered array
y Fixed size

Linked lists solve some of these problems

Linked listsare general purpose storage data structures
and are versatile.
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Linked Lists

Each dataitem isembedded in alink.

Each Link object containsareference to the next link
In thelist of items.

In an array items have aparticular position, identified
by itsindex.

In alist the only way to accessan item isto traverse the
list

IsLL an ADT?




Operationsin asimple linked list:

vinsertion
vDeletion

vSearching or Iterating through the
list to display items.
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Operationsin asimple linked list:

Thesimplest methodsare
y insertfirst() and
y deletefirst(),

ywherethefirst item in the linked list isaccessed and
deleted or anew item isinserted asthe head or root of
thelist.

To insert or delete itemsfrom any other part of thelist,
we need to traverse the list starting from itsroot and
traversing till we get the item that we are looking for.



Examples

y..\ReaderPrograms\ ReaderFiles\ ChapO05\linkList\linkL
ISt.java

y..\ReaderPrograms\ ReaderFiles\ ChapO5\linkList2\link
List2.Java

v Linklist2.java: delete (key), find(key)
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Double-Ended Lists

Smilar to an ordinary list with the addition that alink
tothelast item ismaintained along with that to the
first.

Thereferencetothelast link permitsto insert anew
link directly at theend of thelist aswell asat the
beginning.

Thiscould not bedonein theordinary linked list
without traversing thewholelist.

Thistechnique isuseful in implementing the Queue
whereinsertionsare made at end and deletionsfrom
the front.



P
Double-Ended Lists

null
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Linked List Hficiency

Insertion and deletion at the beginning of thelist arevery
fast, O(J).

Finding, deleting or inserting in thelist requires searching
through half theitemsin thelist on an average, requiring
O(n) comparisons.

Although arrays require same number of comparisons, the
advantage liesin thefact that no itemsneed to be moved
after insertion or deletion.

Asopposed to fixed size of arrays, linked lists use exactly as
much memory asisneeded and can expand.
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Abstract Data Types

Focuson what the data structure does
lgnore how it does.

ADT isaclassconsidered without regard to its
Implementation.

Examples. Sacksand Queues

They can also be implemented using linked listsas
opposed to array in the previous chapter.



ADT Lists

Also called linear list.
Group of itemsarranged in alinear order.

Operationssupported are : insertion, deletion and
read an item.

List isdefined by itsinterface; the specific methods
used to interact with it.

Thiscan be implemented using arraysor linked lists.



Sorted Lists (ProrityQ)

Asthe namesuggestsdataisstored in order.
Find and delete methods are used.

Advantage of sorted list over sorted array Isspeed of

Insertion and itsability to expand to fill available
memory.

Efficiency:

-- Insertion and deletion of arbitrary itemsrequire O(n)
comparisons.



Doubly Linked Lists

Solvesthe problem of traversing backwards in an ordinary
linked list.

Alink to the previousitem aswell asto the next item is
maintained.

Theonly disadvantage isthat every timean item is
inserted or deleted, two links haveto be changed instead
of one.

A doubly-linked list can also be created asadouble —
ended list.

See doublyLinked.java



lterators (ADT)

An iterator isareference that pointstoalink in an
associated list.

In order to traverse alist, performing some operation on
certain linksit isefficient to go from one link to another,
checking whether each meetsthecriteriaand then
performing the operation.

To do this, we need areference that can beincremented.
Thisreference can be embedded in aclassobject.

Objectscontaining referencesto itemsin datastructures,
used to traverse theses structures are called Iterators.



Methodsin Iterator

Theiterator methodsallow the user to move along thelist
and accessthelink currently pointed to.

Thefollowing methods make the iterator more flexible:
-- reset()
-- nextLink()
-- getCurrent()
-- atEnd()
-- InsertAfter()
-- InsertBefore()
-- deleteCurrent()



