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R O B E R T  S E D G E W I C K  
K E V I N  W A Y N E

[Sedgewick and Flajolet] are not only worldwide leaders of the !eld,  
they also are masters of exposition. I am sure that every serious computer scientist 

will !nd this book rewarding in many ways.     
—From the Foreword by Donald E. Knuth

Despite growing interest, basic information on methods and models for mathematically analyzing  
algorithms has rarely been directly accessible to practitioners, researchers, or students. An Introduction to 
the Analysis of Algorithms, Second Edition, organizes and presents that knowledge, fully introducing primary 
techniques and results in the !eld.

Robert Sedgewick and the late Philippe Flajolet have drawn from both classical mathematics and computer 
science, integrating discrete mathematics, elementary real analysis, combinatorics, algorithms, and data 
structures. They emphasize the mathematics needed to support scienti!c studies that can serve as the basis for 
predicting algorithm performance and for comparing different algorithms on the basis of performance.

Techniques covered in the !rst half of the book include recurrences, generating functions, asymptotics, and 
analytic combinatorics. Structures studied in the second half of the book include permutations, trees, strings, 
tries, and mappings. Numerous examples are included throughout to illustrate applications to the analysis of 
algorithms that are playing a critical role in the evolution of our modern computational infrastructure.

Improvements and additions in this new edition include

n Upgraded !gures and code 
n An all-new chapter introducing analytic combinatorics 
n Simpli!ed derivations via analytic combinatorics throughout

The book’s thorough, self-contained coverage will help readers appreciate the !eld’s challenges, prepare them 
for advanced results—covered in their monograph Analytic Combinatorics and in Donald Knuth’s Art of 
Computer Programming books—and provide the background they need to keep abreast of new research. 

ROBERT SEDGEWICK is the William O. Baker Professor of Computer Science at Princeton University, 
where was founding chair of the computer science department and has been a member of the faculty since 
1985. He is a Director of Adobe Systems and has served on the research staffs at Xerox PARC, IDA, and  
INRIA. He is the coauthor of the landmark introductory book, Algorithms, Fourth Edition. Professor Sedgewick 
earned his Ph.D from Stanford University under Donald E. Knuth.

The late PHILIPPE FLAJOLET was a Senior Research Director at INRIA, Rocquencourt, where he created  
and led the ALGO research group. He is celebrated for having opened new lines of research in the analysis 
of algorithms; having systematized and developed powerful new methods in the !eld of analytic combinatorics; 
having solved numerous dif!cult, open problems; and having lectured on the analysis of algorithms all over 
the world. Dr. Flajolet was a member of the French Academy of Sciences. 
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You want to know Computer Science

3

CS develops problem-solving skills.  You can translate these skills to other disciplines.

Creativity Reasoning

Computing changes the world. 



COS 125 course objectives

Goal 1. Identify computational problems and the strategies used to solve them. 
Goal 2. Reason about the steps required to solve such problems. 
Goal 3. Write and debug code that implements the solution to computational problems.

4

topic purpose

data types store and manipulate information 

conditionals control the flow of a program 

loops repetition

arrays processing lots of data

ethics using our tools responsibly

input and output text, graphics, sound

functions building larger programs 
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Technology transforms society
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Hi Mom! ‣ Connects distant friends 
‣ Amplifies voices 
‣ Mobilizes groups 
‣ Endless distraction 
‣ Exposure to unattainable ideals

‣ Higher education at scale 
‣ Lifelong learning 
‣ Few offerings in other languages 
‣ Poor retention rates

Example What can we do with it? Impact on society



Technology transforms society
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Example What can we do with it? Impact on society

Alexa, please set a timer for 10 minutes.

Hey Google, please turn on the lights.

Siri, what’s the weather forecast for tomorrow?

‣ More channels to interact with 
technology and information 

‣ Trouble with people who stutter or 
code-switch between languages

‣ Large efficiency gains 
‣ Vertiginous change 
‣ Disincentivizes critical thinking  
‣ Bad jokes
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Course elements
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Objective When Where Who

Lectures Introduce new material MW 1:30-2:50pm Jadwin 343 Marcel or Kevin

We encourage you to participate! Marcel Dall’Agnol Kevin Negy
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Objective When Where Who

Lectures Introduce new material MW 1:30-2:50pm Jadwin 343 Marcel or Kevin

Precepts
Active learning, 

discussions,  
problem solving

TTh 1:30-2:50pm Jadwin 343
Marcel or Kevin 

+ Eric and Quentin

This is a supportive environment to ask questions 
and make mistakes

Eric Jung Quentin Hicks



Course elements
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Eric Jung Quentin Hicks

Objective When Where Who

Lectures Introduce new material MW 1:30-2:50pm Jadwin 343 Marcel or Kevin

Precepts
Active learning, 

discussions,  
problem solving

TTh 1:30-2:50pm Jadwin 343
Marcel or Kevin 

+ Eric and Quentin

Labs
Work on assignments 

with support from 
course staff

F 10:30am-1:00pm Jadwin 343 Eric and Quentin



Course elements
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Objective When Where Who

Lectures Introduce new material MW 1:30-2:50pm Jadwin 343 Marcel or Kevin

Precepts
Active learning, 

discussions,  
problem solving

TTh 1:30-2:50pm Jadwin 343
Marcel or Kevin 

+ Eric and Quentin

Labs
Work on assignments 

with support from 
course staff

F 10:30am-1:00pm Jadwin 343 Eric and Quentin

Quizzes
Practice the concepts 

discussed in class Due Fridays at 6pm Website
You solve the problems 

on your own

Programming 
Assignments

Illustrate and practce  
a CS concept

Due Sundays at 2pm Website
You solve the problem 
from scratch, on your 

own computer



Intro:  quiz 1

iClicker (required). To earn participation credit:
‣ Create iClicker Cloud account.
‣ Answer multiple choice questions during lecture.

13

if curly braces were included
https://www.iclicker.com/

Which is the cutest plushie?

A. B. C. D.



Grading

14

Programming Assignments (40%). Six of them, assigned weekly. 

Quizzes (15%). Six of them, assigned weekly. 

Midterm Exam (15%). In-class, on July 18th. 

Final Exam (20%). In-class, on Aug 14th. 

Participation (10%). Attendance (lectures and precepts).

Quizzes
15%

Participation
10%

Midterm Exam
15%

Final Exam
20%

Assignments
40%



A typical week (except this one)
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Sun Mon Tue Wed Thu Fri Sat

29 30 1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 18 19

Lecture LecturePrecept Precept Lab
Quiz (due 6pm)

Assignment 
(due 2pm)



Sun Mon Tue Wed Thu Fri Sat

29 30 1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 18 19

This (exceptional) week

16

Lecture LecturePrecept Precept Lab
Quiz (due 6pm)

Assignment 
(due 2pm)

Lecture Precept Lab
Quiz (due 6pm)

Assignment 
(due 2pm)
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Textbook

Readings. Computer Science: An Interdisciplinary Approach by  
R. Sedgewick and K. Wayne, Addison-Wesley Professional, 2016.

18

R O B E R T  S E D G E W I C K  
K E V I N  W A Y N E

[Sedgewick and Flajolet] are not only worldwide leaders of the !eld,  
they also are masters of exposition. I am sure that every serious computer scientist 

will !nd this book rewarding in many ways.     
—From the Foreword by Donald E. Knuth

Despite growing interest, basic information on methods and models for mathematically analyzing  
algorithms has rarely been directly accessible to practitioners, researchers, or students. An Introduction to 
the Analysis of Algorithms, Second Edition, organizes and presents that knowledge, fully introducing primary 
techniques and results in the !eld.

Robert Sedgewick and the late Philippe Flajolet have drawn from both classical mathematics and computer 
science, integrating discrete mathematics, elementary real analysis, combinatorics, algorithms, and data 
structures. They emphasize the mathematics needed to support scienti!c studies that can serve as the basis for 
predicting algorithm performance and for comparing different algorithms on the basis of performance.

Techniques covered in the !rst half of the book include recurrences, generating functions, asymptotics, and 
analytic combinatorics. Structures studied in the second half of the book include permutations, trees, strings, 
tries, and mappings. Numerous examples are included throughout to illustrate applications to the analysis of 
algorithms that are playing a critical role in the evolution of our modern computational infrastructure.

Improvements and additions in this new edition include

n Upgraded !gures and code 
n An all-new chapter introducing analytic combinatorics 
n Simpli!ed derivations via analytic combinatorics throughout

The book’s thorough, self-contained coverage will help readers appreciate the !eld’s challenges, prepare them 
for advanced results—covered in their monograph Analytic Combinatorics and in Donald Knuth’s Art of 
Computer Programming books—and provide the background they need to keep abreast of new research. 

ROBERT SEDGEWICK is the William O. Baker Professor of Computer Science at Princeton University, 
where was founding chair of the computer science department and has been a member of the faculty since 
1985. He is a Director of Adobe Systems and has served on the research staffs at Xerox PARC, IDA, and  
INRIA. He is the coauthor of the landmark introductory book, Algorithms, Fourth Edition. Professor Sedgewick 
earned his Ph.D from Stanford University under Donald E. Knuth.

The late PHILIPPE FLAJOLET was a Senior Research Director at INRIA, Rocquencourt, where he created  
and led the ALGO research group. He is celebrated for having opened new lines of research in the analysis 
of algorithms; having systematized and developed powerful new methods in the !eld of analytic combinatorics; 
having solved numerous dif!cult, open problems; and having lectured on the analysis of algorithms all over 
the world. Dr. Flajolet was a member of the French Academy of Sciences. 

informit.com/aw | aofa.cs.princeton.edu

Cover design by Chuti Prasertsith 
Cover illustration by

     Text printed on recycled paper

$79.99 U.S. | $83.99 CANADA

C
om

puter Science
A

N
 IN

T
E

R
D

IS
C

IP
L

IN
A

R
Y

 A
P

P
R

O
A

C
H

SEDGEWICK 

WAYNE

Programming | Algorithms

Computer
Science

An Interdisciplinary Approach

ISBN 978-0134076423



Web resources

Course website. 
‣ Syllabus and course policies (please read). 
‣ Lecture slides.  
‣ Precept worksheets and projects.  
‣ Quizzes and programming assignments. 

19

https://www.cs.princeton.edu/~cos125

https://introcs.cs.princeton.edu/java/home/

Booksite. 
‣ Download code from book. 
‣ Brief summary of content.



More resources

Ed discussion forum. 
‣ Course announcements. 
‣ Asynchronous questions. (Please avoid email.) 
‣ Mark private when necessary.

20

Office hours. 
‣ One-on-one discussion with staff. Ask us anything! 
‣ See course website for schedule. 

Classmates. 
‣ Discuss ideas. 
‣ Partner on programming assignments.

https://edstem.org/us/courses/79537


Even more resources

21

resource purpose

IntelliJ Java IDE

TigerFile Assignment submissions

PrairieLearn Quizzes

Gradescope Final exam feedback

Canvas Check grades



Collaboration Policy

22

Executive Summary. 
‣ Do discuss concepts with others.  
‣ Do acknowledge any collaboration with others. 
‣ Do partner with a classmate (when appropriate). 
‣ Do not see/copy code, including from AI chatbots. 
‣ Do not share solutions to quiz questions.

"I pledge my honor that I have not violated 
the Honor Code during this examination."

“This programming assignment represents my own 
work in accordance with University regulations.”

assignments

exams

What does  
IndexOutOfBoundsException  

mean?

How do I start the terminal in 
IntelliJ?



Collaboration Policy

23



COS 125, SUMMER 2025

‣ the power of technology 

‣ course mechanics 

‣ course resources 

‣ teaser
R O B E R T  S E D G E W I C K  

K E V I N  W A Y N E

C
om

puter Science

 

Computer
Science

An Interdisciplinary Approach

https://introcs.cs.princeton.edu

https://introcs.cs.princeton.edu


Images, sound and math
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‣ Display images

The art… the science… and the programming!

~/cos125/hello> java-introcs ShowHello 
greeting_images/Swahili-Roy-Kariuki.png 



Images, sound and math
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‣ Display images

The art… the science… and the programming!

‣ Make your computer do math
~/cos125/conditionals> java-introcs 
FahrenheitToCelsius 8 
8 Fahrenheit = -13 Celsius



Images, sound and math
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‣ Display images

The art… the science… and the programming!

‣ Make your computer do math
~/cos125/performance> java Factors 
11111111111111111 
2071723 536322235



Images, sound and math
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‣ Display images 
‣ Create filters

The art… the science… and the programming!

‣ Make your computer do math
~/cos125/loops> java-introcs ../hello/
ShowHello JohnsonArch.jpg 
~/cos125/loops> java-introcs SepiaFilter 
JohnsonArch.jpg 



Images, sound and math
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‣ Display images 
‣ Create filters 
‣ Play music

The art… the science… and the programming!

‣ Make your computer do math
~/cos125/arrays> java-introcs Superpose 
TwinkleMelody.wav TwinkleHarmony.wav



Images, sound and math
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‣ Display images 
‣ Create filters 
‣ Play music

The art… the science… and the programming!

‣ Make your computer do math
~/cos125/io> java-introcs Transpose 0 piano 
100 < twinkle.txt 
~/cos125/io> java-introcs Transpose 12 
violin 180 < twinkle.txt   
~/cos125/io> java-introcs Fugue violin 100 < 
contrapunctus.txt 



Images, sound and math
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‣ Display images 
‣ Create filters 
‣ Play music

The art… the science… and the programming!

‣ Make your computer do math 
‣ Play detective with large datasets 
‣ Ponder the implications of your 

newfound powers

~/cos125/io> java-introcs Anonymize SSN < 
patients_small.csv  
BIRTHDATE,FIRST,LAST,RACE,GENDER,EXPENSES 
1980-12-04,Doyle,Johns,white,M,1008922.16 
2011-09-03,Timmy,Pfannerstil,white,M,25391.9 
2011-04-25,Monica,Nikolaus,white,F,136549.01 
1949-01-31,Michele,Murphy,hawaiian,F,20158.5 
1969-10-08,Ellen,Parker,black,F,1670546.89 
1982-08-28,Cruz,Okuneva,white,F,1564013.09 
1959-03-23,Mika,Daugherty,white,F,2002214.73 
2010-12-15,Silvia,Pichardo,other,F,34871.86 
1983-09-27,Olin,Shanahan,white,M,963576.68



Images, sound and math
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‣ Display images 
‣ Create filters 
‣ Play music 
‣ Synthesize sound

The art… the science… and the programming!

‣ Make your computer do math 
‣ Play detective with large datasets 
‣ Ponder the implications of your 

newfound powers

~/cos125/functions> java-introcs 
MySound.java
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