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https://open.spotify.com/playlist/3fZiDBuo8bMbuQCWwhcluE?si=LZUfkfdGRJiBio82B6PowA
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Lecture Outline: Announcements

e Reference Semantics Review
e Contiguous / Non-Contiguous Memory Review

e ListNode Practice
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Announcements

* Creative Project O feedback will be released later today!

- Check out the Minimum Grade Guarantee Calculator in the syllabus for tracking your
grades

* Resubmission Cycle 0 opens today, closes this Friday, April 17
- Normally resubmissions will be open Mon — Fri each week

* Programming Assignment O due tonight, April 15 at 11:59pm!
- See generic Programming Assignment rubric posted on website

* Creative Project 1 will be released tomorrow, April 16
- Focused on design and implementation of data structures

* Quiz 0 next week (Tuesday, April 21)
- See Quiz Logistics announcement on Ed
- Quiz 0 resources provided in Resources tab on Ed (reference sheet, practice quizzes)



https://courses.cs.washington.edu/courses/cse123/26sp/syllabus/#course-grades
https://cs.uw.edu/123/rubrics/#programming-assignment-rubric
https://edstem.org/us/courses/97144/discussion/7937996
https://edstem.org/us/courses/97144/resources
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Lecture Outline: Reference Semantics Review

* Announcements

e Contiguous / Non-Contiguous Memory Review

e ListNode Practice
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Reference Semantics (1)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything

e @ O
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Reference Semantics (2)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything
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Reference Semantics (3)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything
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Reference Semantics (4)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything

*Kind of X | i | y | | 0 0 0 0 0
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Reference Semantics (5)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything

*Kind of Xlil ylil 0 0 0 0 0
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Reference Semantics (6)

* In Java, variables are treated two different ways:

Value Semantics Reference Semantics

Primitive types (int, double, boolean)+ Strings*  Objecttypes (int[], Scanner, ArraylList)

Values stored locally Values stored in memory, reference stored locally
Initialization copies value (many copies of value) Initialization copies reference (only one value)
int x = 10; int[] x = new int[5];
int y = x; int[] v = x;
y++; // X remains unchanged y[O]++; // x[@] changed

We often draw “reference diagrams” to keep track of everything

*Kind of Xlil ylil 1 0 0 0 0
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Lecture Outline: Contiguous / Non-Contiguous Memory Review

* Announcements

 Reference Semantics Review

e ListNode Practice
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Contiguous vs. Non-contiguous: Memory

 Computer memory = one really, really big array.

CSE 123 Spring 2026

Memory

85 47 -51 44 -38 35 -58 79 27 -14
-24 -38 -66 -27 36 -1 23 20 31 -40
-34 38 37 -52 -15 99 6 68 -67 -58
13 -17 -85 -99 -20 -33 54 38 -66 8

36 24 27 90 -32 72 -73 11 -85 29
-90 -64 29 -27 91 64 28 -97 44 59
-68 76 -1 -6 -52 77 21 37 80 69

12
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Contiguous vs. Non-contiguous: array (1)

 Computer memory = one really, really big array.

- int[] arr = new int[7];
Memory
85 47 -51 44 -38 35 -58 79 27 -14
a r‘r\ -24 -38 -66 -27 36 -1 23 20 31 -40
D -34 38 37 -52 -15 99 6 68 -67 -58
13 -17 -85 -99 -20 -33 54 38 -66 8
36 24 27 90 -32 72 -73 11 -85 29
-90 -64 29 -27 91 64 28 -97 44 59
-68 76 -1 -6 -52 77 21 37 80 69

CSE 123 Spring 2026
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Contiguous vs. Non-contiguous: array (2)

 Computer memory = one really, really big array.

- int[] arr = new int[7];
Memory

85 47 -51 44 -38 35 -58 79 27 -14
-24 -38 -66 -27 36 -1 23 20 31 -40
-34 38 37 -52 -15 99 6 68 -67 -58
13 -17 -85 -99 -20 -33 54 38 -66 8

24 27 90 -32 72 -73 11 -85 29

(%] (%] (9] 0 (%] (%] 0 44 59
-68 76 -1 -6 -52 77 21 37 80 69

We call this

“contiguous” memory

CSE 123 Spring 2026
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ListNode

e Java class representing a “node”

* Two fields to store discussed state:
- Fields are public?! We'll come back to this

 Why can ListNode be a field in the ListNode class?

public class ListNode {
public int data;
public ListNode next;

15
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Contiguous vs. Non-contiguous: ListNode (1)

 Computer memory = one really, really big array.

ListNode 1list

list.next

list

_

new ListNode(1);

new ListNode(2); Memory
85 47 -51 44 -38 35 -58 79 27 -14

-24 -38 -1 -27 36 -1 23 20 31 -40

-34 38 37 -52 -15 99 6 68 -67 -58

13 -17 -85 -99 -20 -33 54 38 -66 8

36 24 27 90 -32 72 -73 11 -85 29

-90 -64 29 -27 91 64 28 -97 44 59

-68 76 -1 -6 -52 77 21 37 80 69
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Contiguous vs. Non-contiguous: ListNode (2)

 Computer memory = one really, really big array.

ListNode 1list

list.next

list

new ListNode(1);

new ListNode(2); Memory
85 47 -51 44 -38 35 -58 79 27 -14

-24 1 null -27 36 -1 23 20 31 -40

-34 37 -52 -15 99 6 68 -67 -58

13 -85 -99 -20 -33 54 38 -66 8

36 24 27 90 -32 72 -73 11 -85 29

-90 -64 29 -27 91 64 28 -97 44 59

-68 76 -1 -6 -52 77 21 37 80 69
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Contiguous vs. Non-contiguous: ListNode (3)

 Computer memory = one really, really big array.
ListNode list = new ListNode(1);

list.next = new ListNode(2); Memory
85 47 -51 44 -38 35 -58 79 27 -14
l 1 S't 24 1 -27 36 -1 23 20 31 -40
-34 -52 -15 99 6 68 -67 -58
13 -99 54 38 -66 8
36 24 2 null -85 29
-90 -64 29 -27 91 64 28 -97 44 59
-68 76 -1 -6 -52 77 21 37 80 69
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Contiguous vs. Non-contiguous: Summary

 Computer memory = one really, really big array.

* Contiguous memory = impossible to resize directly
- Surrounding stuff in memory (we can’t just overwrite)
- Best we can manage is get more space and copy

* Non-contiguous memory = easy to resize
- Just get some more memory and link it to the rest

19
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Lecture Outline: ListNode Practice

* Announcements
e Reference Semantics Review

e Contiguous / Non-Contiguous Memory Review

20
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Linked Nodes Idea

* We want to create a list of 1nts “non-contiguously”

* Accomplish this with nodes we link together
- Each node stores an int (data) and a reference to the next node (next)

data next

—

‘13‘-j—>|23‘~—|—>|42‘~—|—>|-4‘-—|—>|12m

N—

node »



W UNIVERSITY of WASHINGTON LEC 04: Linked Nodes CSE 123 Spring 2026

doodling
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