Poll Everywhere

PollEv.com/javabear text javabear to 22333

and N =1yrics.size()?

static void censor(CS2110List<String> lyrics, String word) {
while(lyrics.contains(word)) { O (N) iYerstions
int i = lyrics.indexOf(word); DIN) ¢earch
lyrics.set(i,"****");

}

}

L

What is the worst-case time complexity of this censor()
definition, if lyrics references a DynamicArraylList

0(1) (A)

O(N) (B)

on?)  (C)

o(N*) (D)



Time Complexity of DynamicArrayList

DynamicArraylList

insert(int index, T elem): void ?O(N)) need Yo shwift all elems wheo ndex=0Q

remove(int index): T

size(): int 0(1)
get(intindex): T }OU) cardom access awortm}ee
set(intindex, T elem): void

contains(T elem): boolean
indexOf(T elem): int

delete(T elem): void
add(T elem): void O(N) becesse of regize
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Amortized Time Complexity
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Al‘nortized Time Complexity
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Lecture 13: Linked Data
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Today's Learning Outcomes

53. Implement a generic class or method with one or more generic
type parameters. Use generic classes in client code.

57. Compare the performance of a List implemented with a dynamic
array and a List implemented with a linked chain. Determine which is
preferable for a given use case.

58. Draw object (or node) diagrams to visualize linked data structures.
Implement methods on linked data structures.
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DynamicArraylList Performance
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Decentralized Storage
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Nodes and Linked Chains

Smaller objects = " Nodes" fdaSSNOde<T>{
Each wode.
_ Carcies  gwmall amouat (1 element) T data;
of data
-~ Holds o reference (:.e.} inks ) 4o Node<T> next;
asother Node = jye MaeytV' node }

L':"W"j multiple  vodes *oj ether forms g "C Lain

Eirsp Node in chain 5 called the M ogd™

\

trarking from the \Vedd, wve can  access 1Y elewment by
_(_‘,onowhj enan\q \inK5.
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Visualizing a Linked Chain (of S#ings)

Db)ect Diqaram'.
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Linked Lists
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How many heap objects are required to represent a
SinglylLinkedList<Integer> objectwith size =37

Tuteger Tuteger Tnteger
SLLE Tateger Node 4? Node
data [ data [A
next [
| 2 & 6 8
4 (A) 7 (C)



2 Coding Demo: SinglyLinkedList State &
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Nested Classes
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(% Coding Demo: Constructor/ assertInv() (%
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nodeAtIndex() Helper Method

Working with your neighbor, complete the definition of this method.

(

private Node<T> nodeAtIndex(int index) {
assert 0 <= index && index <= size;

Node{T> cuireat = head, ink =0
.« _ st ode in o lisk
: L2 inde / loop inv. cuireat = n
while (g x) i / P data wext data wext

Cy'[fen"'-' ‘v)l‘(ed"'.“exf; ;++:) Q}{]

rotuen curceat,
} current
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& Coding Demo: Using nodeAtIndex() =
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Complexity Analysis
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Other "Scanning"” Methods
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Adding Nodes: spliceIn()

/** Adds the given ‘elem’ just before this existing list 'node’. */
private void spliceln(Node<T> node, T elem) { ... }

Moditying (adding /Temoniag elemenls from) a  liuged  cWhiv
aMounrs  to few‘-”wj e linKs,
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Strategy: Before/After Node Diagrams

Before node tail | makle new Node
— - ‘ cofyinj node
ag —=>CA : B—ﬁd
he 3—_)C D z.qrddc node. data
}o elem
node tail

3. update node. next

head “5@?——)@ " to newNode
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/ tail

A'F'}CI‘: newNode
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What are the time complexities of adding elements
to the beginning/end of a SinglylLinkedList?

Beginning: 0(1) End: 0(1) (A)
Beginning: 0(1) End: O(N) (B)
Beginning: O(N) End: 0(1) (C)

Beginning: O(N) End: O(N) (D)



2 Coding Demo: add() / insert() =
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Removing Nodes: spliceOut()

/** Removes the given ‘node’ from this list and returns its ‘data’ field.
* Requires that "node != tail . */
private T spliceOut(Node<T> node) { ... }

Before'. node tail ). Stere ceturn value
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What are the time complexities of removing elements
from the beginning / end of a SinglylLinkedList?

Beginning: 0(1) End: 0(1)
Beginning: 0(1) End: O(N)
Beginning: O(N) End: 0(1)

Beginning: O(N) End: O(N)




(% Coding Demo: remove() / delete() (%
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SinglylLinkedList Summary

“actively used™
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