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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.
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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. 
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conditionals

Basic building blocks for programming

2

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 



Processing many values of the same type
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 this part is
storing information

public class AssignmentName { 
   public static void main(String[] args) { 
      int index = Integer.parseInt(args[0]); 

      String name0 = “Hello”; 
      String name1 = “Conditionals”; 
      String name2 = “Loops”; 

… 
      String name5 = “Functions”; 

String name; 
if (index == 0) name = name0; 
else if (index == 1) name = name1; 
else if (index == 2) name = name2; 
… 
else if (index == 5) name = name5; 
else name == “No assignment for this index.”; 

System.out.println(name); 
   } 
}

 this part is
processing information



Processing many values of the same type
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public class PatientName { 
   public static void main(String[] args) { 
      int id = Integer.parseInt(args[0]); 

      String name0 = “Kevin Negy”; 
      String name1 = “Marcel Dall’Agnol”; 

… 
      String name1259 = “Kevin Wayne”; 

String name; 
if (id == 0) name = name0; 
else if (id == 1) name = name1; 
… 
else if (id == 1259) name = name1259; 
else name = “No patient with this id.”; 

System.out.println(name); 
   } 
}



Processing many values of the same type
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public class PatientName { 
   public static void main(String[] args) { 
      int id = Integer.parseInt(args[0]); 

      String first0 = “Kevin”; 
      String last0 = “Negy”; 

… 
      String first1259 = “Kevin”; 
      String last1259 = “Wayne”; 

String name; 
if (id == 0) name = first0 + “ ” + last0; 
else if (id == 1) name = first1 + “ ” + last1; 
… 
else if (id == 1259) name = first1259 + “ ” + last1259; 
else name = “No patient with this id.”; 

System.out.println(name); 
   } 
}
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Your first data structure

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

Examples. 
‣ 6 assignments in this course.  
‣ 300 students in COS126. 
‣ 10 million audio samples in a song. 
‣ 4 billion nucleotides in a DNA strand.  
‣ 1 trillion parameters in a large language model. 
 
Main purpose. Facilitate storage and manipulation of data. 
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“Hello” “Conditionals” “Loops” “Arrays” “IO” “Functions”

0 1 2 3 4 5

value

index



Arrays in Java

Create an array. Specify its type and length. 

8

operation typical code 

declare an array double[] a;

create an array of length n a = new double[n];

declare, create and initialize an array double[] b = new double[n];  all elements are initialized to the default value 
(zero for numeric values, false for boolean) 

0.0 0.0 0.0 … 0.0 0.0

0 1 2 … n - 2 n - 1 b



Arrays in Java

Create an array. Specify its type and length. 
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operation typical code 

declare an array double[] a;

create an array of length n a = new double[n];

declare, create and initialize an array double[] b = new double[n];

array initializer double[] c = { 0.3, 0.6, 0.1 };
 all only allowed with declaration:

c = { 0.3, 0.6, 0.1 } 
 causes compile-time error

0.3 0.6 0.1

0 1 2c



Arrays in Java

Access an array element. Use name of array, square brackets, and index. 
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operation typical code 

assign 125.0 to i-th element b[i] = 125.0;

get array length b.length

assign value of i-th element to variable double value = b[i];  array elements are variables  
(can be used in expressions) 

 index can be any expression 
of type int 

0.0 0.0 … 0.0 … 0.0 0.0

0 1 … i … n - 2 n - 1 

125.0

b value

125.0



Arrays in Java
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problem code

sum of array elements
double sum = 0.0; 
for (int i = 0; i < n; i++) 
 sum += a[i];

new array with n random numbers 
double[] a = new double[n]; 
for (int i = 0; i < n; i++) 
 a[i] = Math.random();

months in the year

String[] MONTHS = { 
 “Jan”, “Feb”, “Mar”, “Apr”, “May”, “Jun”, 
 “Jul”, “Aug”, “Sep”, “Oct”, “Nov”, “Dec”	  
} 

 array elements are variables
(can be used in expressions) 

 array elements are variables
(can be assigned to) 

store predefined constants
(used in next assignment!) 



Processing many values of the same type
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double a0 = 0.0; 
double a1 = 0.0; 
double a2 = 0.0; 
double a3 = 0.0; 
double a4 = 0.0; 
double a5 = 0.0; 
double a6 = 0.0; 
double a7 = 0.0; 
double a8 = 0.0; 
double a9 = 0.0; 
... 
a4 = 3.0; 
... 
a8 = 8.0; 
... 
double x = a4 + a8;

10 values, without array

10 values, with array

double[] a = new double[10]; 

... 
a[4] = 3.0; 
... 
a[8] = 8.0; 
... 
double x = a[4] + a[8];

1 million values, with array

double[] a = new double[1000000]; 

... 
a[234567] = 3.0; 
... 
a[876543] = 8.0; 
... 
double x = a[234567] + a[876543];

 tedious and error-prone

easy alternative

scales to handle huge 
amounts of data



Arrays:  quiz 1

What are the contents of array a[] after the loop terminates?

A.  A B C D E 

B.  A B C B A  

C.  E D C B A

D.  E D C D E 

E. This code produces an error.
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String[] a = { “A”, “B”, “C”, “D”, “E” }; 
int n = a.length; 

for (int i = 0; i < n / 2; i++) { 
    String temp = a[i]; 
    a[i] = a[n - i - 1]; 
    a[n - i - 1] = temp; 
}



Arrays:  quiz 2

What are the contents of array a[] after the loop terminates?

A.  A B C D E 

B.  A B C B A  

C.  E D C B A

D.  E D C D E 

E. This code produces an error.
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String[] a = { “A”, “B”, “C”, “D”, “E” }; 
int n = a.length; 

for (int i = 0; i < n; i++) { 
    String temp = a[i]; 
    a[i] = a[n - i - 1]; 
    a[n - i - 1] = temp; 
}



Arrays:  quiz 3

What are the contents of array a[] after the loop terminates?

A.  A B C D E 

B.  A B C B A  

C.  E D C B A

D.  E D C D E 

E. This code produces an error.
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String[] a = { “A”, “B”, “C”, “D”, “E” }; 
int n = a.length; 

for (int i = 0; i <= n; i++) { 
    String temp = a[i]; 
    a[i] = a[n - i - 1]; 
    a[n - i - 1] = temp; 
}
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Sound

Sound. The perceptible vibration of air by the ear.
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Digital Audio

Audio. An analog or digital encoding of sound. 
Audio formats. Vinyl, casette tapes, CD, .wav, .mp3, etc.  

Audio signal. Real-valued (between -1 and +1) function of time. 
‣ Value (amplitude) relates to change in sound pressure.
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-0.8 0.65 … 0.12 -0.1



StdAudio library
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StdAudio. Our library for playing, reading and saving digital audio. 
 available with javac-introcs and 

java-introcs commands
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