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[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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conditionals

Basic building blocks for programming
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loops

graphics, sound, and image I/O

arrays

Math text I/O

assignment statementsbuilt-in data types

conditionals

functions libraries

loops

arrays

we can start storing and processing  
larger volumes of data 
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Memory representation of an array

Java array. An array is an indexed sequence of values of the same type. 

Computer memory. Computer memory is an indexed sequence of memory locations. 
‣ Each int, double, boolean occupies a fixed number of memory locations. 
‣ Array elements are stored in contiguous memory locations.

5

a[0] a[1] a[2] a[3]

a[]
storage for a 

double

Key properties. 
‣ Given index i accessing a[i] is extremely efficient. 
‣ Once you create an array, you cannot change its type or length. 
‣ Arrays are reference types, not primitive types.  think of the variables with a[] as storing the 

memory address of the first element



Arrays 2:  quiz 1

What does the following code fragment print?

A.  0 1 2 0 1 2 

B.  0 1 2 1 2 6  

C.  1 2 6 0 1 2

D.  1 2 6 0 1 2 

E.  1 2 6 1 2 6
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int[] a = { 1, 2, 6 }; 
int[] b = new int[a.length]; 

b = a; 
for (int i = 0; i < b.length; i++) { 
    b[i] = i; 
} 

for (int i = 0; i < a.length; i++) { 
    System.out.print(a[i] + “ ”); 
} 

for (int i = 0; i < b.length; i++) { 
    System.out.print(b[i] + “ ”); 
}



Arrays 2:  quiz 2

What does the following code fragment print?

A.  0 1 2 0 1 2 

B.  0 1 2 1 2 6  

C.  1 2 6 0 1 2

D.  1 2 6 0 1 2 

E.  1 2 6 1 2 6

7

int[] a = { 1, 2, 6 }; 
int[] b = new int[a.length]; 

for (int i = 0; i < b.length; i++) { 
    b[i] = i; 
} 

b = a; 
for (int i = 0; i < a.length; i++) { 
    System.out.print(a[i] + “ ”); 
} 

for (int i = 0; i < b.length; i++) { 
    System.out.print(b[i] + “ ”); 
}
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Your first data structure

A two-dimensional array is a doubly indexed table of values of the same type. 

Examples. 
‣ Grades of students in an online class 
‣ Customer transactions in a bank 
‣ Entries in a matrix 
‣ Pixels in a digital image 
‣ Cells in a spreadsheet 
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0 1 2

0 A A A-

1 B B- A

2 B B+ B

3 C C- C-

grade

student

column  

row  



Arrays in Java

Create an array. Specify its type and length. 

11

operation typical code 

declare a two-dimensional array double[][] a;

create an m-by-n array a = new double[m][n];

declare, create and initialize double[][] a = new double[m][n];

refer to an array element by index a[i][j] = b[i][j] + c[j][k]

number of rows a.length

number of columns a[i].length

 all elements are initialized to the default value 
(zero for numeric values, false for boolean) 

 can be different for each row (“ragged” array) 

0 1 2 3 4

0 a[0][0] a[0][1] a[0][2] a[0][3] a[0][4]

1 a[1][0] a[1][1] a[1][2] a[1][3] a[1][4]

2 a[2][0] a[2][1] a[2][2] a[2][3] a[2][4]



Arrays 2:  quiz 3

How many elements are in these two arrays respectively?

A.  5, 20 

B.  9, 10 

C.  45, 23221

D.  20, 24 

E.  4, 3
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int [][] a = new int[4][5]; 

int [][][][][] a = new int[2][3][2][2][1]; 



How many elements in an array?
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for (int i = 0; i < n; i++){ 
    for (int j = 0; j < m; j++){ 
        // How many times does this run? 
        System.out.println(“Hello”); 
    } 
}

int [][] num = new int[n][m]; 
for (int i = 0; i < n; i++){ 
    for (int j = 0; j < m; j++){ 
        // How many times does this run? 
        System.out.println(num[n][m]); 
    } 
}



Examples of two-dimensional arrays
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