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Today's Learning Outcomes

52. Describe the differences between data structures and abstract
data types.

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

54. Describe the semantics of auto-boxing and auto-unboxing and
identify where they happen in a code snippet.

56. Compare and contrast the behaviors of ordinary Java arrays and
dynamic array types such as Java's ArraylList.
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Arrays as Collections

A Collection is type  tuab groups fogether objects of qaotber tupe.

First Example. Arrays
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Other Collections
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Abstract Data Types vs. Data Structures
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

Which of the following is the most natural way to
model an Abstract Data Type in Java?
guaraniee belaviors, doa't Fix state

Abstract Class (A)
(Concrete) Class (B)
Record Class (C)

Interface @



The List ADT
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2 Coding Demo: StringlList Interface &
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Using StringlList as a Client

Use the StringlList methods to complete the

definition of the following method:
StringlList

( )

add(String elem): void

insert(int index, String elem): void
static void censor(StringList lyrics, String word) { size(): int

get(intindex): String
contains(String elem): boolean
indexOf(String elem): int

set(int index, String elem): void

remove(int index): String

} delete(String elem): void
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

Which StringlList method(s) did you use?

i ) StringlList
add(String elem): void
static void censor(StringList lyrics, String word) { insert(int index, String elem): void
while ((yrtcs _coataing (\NOCJ )) i size(): int

. get(intindex): String

M‘. 1= ‘Yr:cs ’ c"lJe)C DF (u?rd)/ contains(String elem): boolean
|7(-' cS. get ( 'c} " X %R X ’F“ ) indexOf(String elem): int

} set(int index, String elem): void

} remove(int index): String
\_ J

delete(String elem): void




Generic Classes

Whet if we weoboa lish of SoMe}mqj otber Hluaq, 5+,;,,‘73?
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2 Coding Demo: Generic CS2110List &
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Using Generic Types

(enepic  Types can  take Pue phze of a type name
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Brief Aside: Auto-(un)boxing
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

How many objects are allocated on the heap when
we execute the following code?

Integer[] nums = new Integer[4];

nums[0] = 3; 3 autoboxing 1 (A)

nums[1] = 6;
int difference = nums[1] — nums[0]; a"{o"mboﬁy
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The Dynamic Array Data Structure

Can we use affays to model thwe shte of a ;517
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(% Coding Demo: DynamicArraylList Design (%
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assertInv() Methods

Data structuces often rely on intricaie class invariaats
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He

(% Coding Demo: DynamicArraylList Methods
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Space Complexity of DynamicArraylList
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Time Complexity of DynamicArraylList

DynamicArraylList

+ insert(int index, T elem): void
+ remove(intindex): T

+ size(): int

+ get(intindex): T

+ set(intindex, T elem): void

+ contains(T elem): boolean

+ indexOf(T elem): int

+ delete(T elem): void

+ add(T elem): void

?O(N)) need Yo shift all elems wheo ndex=Q

918D
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Q(N) fiad() does livear search

O(N) becawse of regize
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

What is the worst-case time complexity of this
censor() definition, where N =1yrics.size()?

Note . Wwe skipped s ? Jw.‘nJ leciare
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Amortized Time Complexity
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Amortized Time Complexity
\
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