Reminders

* Prelim 1 is one week from Thursday (March 12)
* Fill out conflict survey by this Thursday
* More exam info (+ practice exam) later today on Ed
* TA review session Sunday afternoon

e A5 due tomorrow

* Read through grading feedback on assignments
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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
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Other Collections
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Abstract Data Types vs. Data Structures
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Poll Everywhere

PollEv.com/javabear text javabear to 22333

Which of the following is the most natural way to
model an Abstract Data Type in Java?
8maran-)ee be\«,o.\n‘orsj dJoa't Fix gstate

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

Interface @



The List ADT
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- containg  (element)

CS 2110 Lecture 12: Collections and Generics March 3, 2026



(% Coding Demo: Stringlist 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(int index): 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/javabear text javabear to 22333

Which StringlList method(s) did you use?

( )

StringlList

add(String elem): void
static void censor(StringlList lyrics, String word) { insert(int index, String elem): void

size(): int

while (lyricg. coataing (wocd)) §

get(intindex): String

inf i \7P:C$ .indexOF (uord)} contains(String elem): boolean
. A ' w) indexOf(String elem): int
|7r.c5.5e+(«) "xx%xx ), . .( . | ) |
] set(int index, String elem): void
} remove(int index): String
. J

delete(String elem): void




Generic Classes
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& Coding Demo: Generic CS2110List e\
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Using Generic Types

Genepic  Types can  take e plie of a type name

alwmost everrw‘oerc N a class,

- Fields Ccananot,

- tnvoKe metheds on  objects
OF ')'y‘)& T ('For QOW)

can't eaforce CTRR

- Parameters - tonstruct newvw T obie ¢ ts
Pu.h“(_ vo;A ﬂc)el (T ele’\")f} clon"l' Kaow CaﬂJ"'rqdal‘ arjs

- Coqh‘v)cJ' Mew TIJ S

private T e]em)
PNVQ"’C T[J 5"‘01'633)

= Yocs) wvariables

~ Retura  types |
public T aet(iat index) {3 need weicd ha .,

CS 2110 Lecture 12: Collections and Generics March 3, 2026




Brief Aside: Auto-(un)boxing
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Poll Everywhere

PollEv.com/javabear text javabear 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 quioboxing 1 (A)

nums[1] = 6;
int difference = nums[1] — nums[0]; Mfo""bmy

In}egcrt] 3 @

Numg . l

Inbegee[] TN 4 (C)

di€fec ente. 3 Iq"oycf Tateger
nt yA é 3 5 (D)




The Dynamic Array Data Structure
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Need ¢+, haadle yabounded size que{:u“y.

- w
Tdegq | When array LocomMes lel, replacg with e

afcay 4 d cop y ontrics ovel.

.Siar“ﬂc lea‘ji'lo = "copqc‘.:!'y" ,

:, a -F ™M "' qc+ ) ;, ol e = 5;
n ‘ -

La st "qucc”y ClgineV eatrizs ale  aull

\

[festzing S’i""‘hJ"/.' (:ijri)()/ whea "size = C“?‘U*y = Jouble the cc\pqc:"'/
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% Coding Demo: DynamicArraylList Design (%
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invariantSatisfied() Methods
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Jo

% Coding Demo: DynamicArraylList Methods &
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Space Complexity of DynamicArrayList

-s5ie tokes wvp O (1) spacé
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Time Complexity of DynamicArrayList

DynamicArraylList

+ insert(intindex, T elem): void }O(N) need Yo swift all elems wheo ndex=0Q
+ remove(intindex): T ’

+ size(): int o1
+get(intindex): T 001 cardom  acess 3=,¢.r¢m}ee
+ set(intindex, T elem): void

+ contains(T elem): boolean

Q(N) fiad() does livear search

+ indexOf(T elem): int
+ delete(T elem): void

+ add(T elem): void O(N) becasse of regize
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Poll Everywhere

PollEv.com/javabear text javabear to 22333

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

0(1) (A)
static void censor(StringList lyrics, String word) { O(N) (B)
while(lyrics.contains(word)) { O (N) iYerstien§
int i = lyrics.indexOf(word); O[N] ¢earch
lyrics.set(i,"****"); O(N?%) @
b goon jleraters e} wis do
\} buis  fagter ) O(N3) (D)




Amortized Time Complexity
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Amortized Time Complexity
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