ITAP:TQFYC] Vector vs SLL

- What Is an advantage of Singly Linked List
(SLL) over Vector?

> A. Faster access to elements
@. ~aster add() to the head
C. Faster add() to the tall
D. Having the ability to resize
E. Whatever




Administrative Detalls

e Lab 1

« Feedback on GitHub as a “Pull Request”
 In a separate TA-feedback branch
- //$ and " /*s */° comments are from
TAs/instructors.

« Comment on any of the PR lines if you have
any questions!

e Lab 4

« Optional partners again: please fill out form
whether working alone or in pairs!




Agenda
* List
® Singly Linked List (SLL)
 Circularly Linked List (CLL)
* Doubly Linked List (DLL)



The List Interface

interface List {
sizel() Veedsr ol Foo Liet
1sEmpty ()
contains (e)
get (i)
setii, ) .
add (i, e) 1
remove (1) gﬁﬁj Lk Lisy
addFirst (e)

getLast ()




Singly Linked List

« There are two key components of Lists

AN

« The list itself hocly lnsed
« Instance varibles

- {ﬁlﬂlp}e&ﬁﬂﬂe head node of the list B_Ti_’iljl
« Methods
— Those declared in the List interface
« Nodes

* Instance variables -
— data

— (Pointer to) the "next” element
« Methods

— Getters and setters




Pros and Cons of \.f'ec’[‘::-rig_g__T :
- ¢ Lw Cust =z !
Mtﬂ"fﬁ{f, %OCMJ‘ Cons '“ T S
« Fast access to elements + Slow updates to front
Array of list

a Eﬁgssm:i in consaculive meamary & ﬁtn pr'EdI'E-t tII'TIE
e for add (depends on
internal array size) 7,

« Potentially wasted K
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* Dynamically Resizeable? .. vz . ., ¢
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Operation Vector SLL
size o) o)
addLast OUY) o Oln) (L tesizery 0L
removelLast oll) o)
getLast yay o)
addFirst O (n) o(Y)
removeFirst o) NAD)
getFirst ooh oY)
get(i) O (v) O (ny
set(i) 0 (1) o n)
remove(i) O (ny D (w)
contains 0 ) ® ()
remove(0) O (w) D V)

(Worst-case) Time Complexity

j



Food for Thought:
SLL Improvements to Tail Ops

* |n addition to Node head, int elementCount,

add Node tail reference to SLL

<|| —
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Agenda
 List
 Singly Linked List (SLL)
© Circularly Linked List (CLL)
* Doubly Linked List (DLL)
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Circularly Linked Lists

« Use next reference of last element to reference
head of list

* Replace head reference with tail reference

C LL
t.il \ﬁ/i)’ \
* gl O

cll—ﬁ H—> D—@—s\%

T ———
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Agenda
* List
 Singly Linked List (SLL)
 Circularly Linked List (CLL)
® Doubly Linked List (DLL)
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Doubly Linked Lists

» Keep reference/links in both directions
. previous and next |
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Lab 4: Dummy Nodes

« We will implement a modified version of
DLL
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Figure 9.7,
Bailey pg. 202

Bailey pg. 215
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Slngly Lmked List Methods

public void add(E d, int index) f <t
o M ) e 1)
0 j—ﬂfj—*j E
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wealsf 11:',!_.1

& D2 VI}—J—Q

5
o Do @JE




Singly Linked List Methods

public void add(E d, int index) {

Flly=-2)
COA L st (A)
thﬁl(j\ALx:i.me1EQu~uj37
add Last (1)
fJSa,f

N J&AY't

o (it 4= =0 & ( KM u)i
©
] 'P'\a,n.»:ﬂpw-vywet)'

OX’
Modo el = no Mo (A @'W.kw{(’)i /®

‘F”W);W seA Nont (el ) //@

: V\N"‘M-{;(twj§4-(

20



