Building Java Programs

Chapter 4
Lecture 10: Strings, char

reading: 3.3, 4.3

(Slides adapted from Stuart Reges, Hélene
Martin, and Marty Stepp)
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Strings

» string: An object storing a sequence of text characters.
e Unlike most other objects, a string is not created with new.

String name = "text";
String name = expression;

 Examples:

String name = '"Marla Singer";

e
FRE =R
SRERRan ate e sYomman e B U i e e
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Indexes

e Characters of a string are numbered with 0-based indexes:

SRR Enane il B e s

index 0 1 2 3 4 5 6 7
character| U 1 i i m a t e

o First character's index : O
» Last character's index : 1 less than the string's length

» The individual characters are values of type char (seen later)
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e
String methods

Method name Description
indexOf (str) index where the start of the given string
appears in this string (-1 if not found)
length () number of characters in this string
substring (index1, index2) |the characters in this string from index1
or (inclusive) to index2 (exclusive);
substring (Index1) if index2 is omitted, grabs till end of string
toLowerCase () a new string with all lowercase letters
toUpperCase () a new string with all uppercase letters

* These methods are called using the dot notation:

stringvstarz = "Yeezyr &Hoyalh:
System.out.println (starz.length()); 1112
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String method examples

// index 012345678901

strangaska=rtishiari iRegests

S e e I s e
System.out.println(sl.length()); e
System.out.println (sl.indexOf ("e")) ; // 8

System.out.println (sl.substring(7, 10)); // "Reg"

String s3 = s2.substring(l, 7);
System.out.println (s3.toLowerCase()) ; 1/ Yarty s¥

* Given the following string:

// index 0123456789012345678901
String book = "Building Java Programs";

« How would you extract the word "Java" ?
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Modifying strings

e Methods like substring and toLowerCase build and return
a new string, rather than modifying the current string.

String s = "Aceyalone";
s.toUpperCase () ;
System.out.println(s); // Aceyalone

* To modify a variable's value, you must reassign it:

String s = "Aceyalone";
s = s.toUpperCase();
System.out.println(s):; // ACEYALONE
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e
Strings as user input

* Scanner's next method reads a word of input as a String.

Scanner console = new Scanner (System.in);
System.out.print ("What 1s your name? ") ;
String name = console.next() ;
name = name.toUpperCase()
System.out.println(name + " has " + name.length() +

" letters and starts with " + name.substring (0, 1)),
Output:

What 1s your name? Nas
NAS has 3 letters and starts with N

* The nextLine method reads a line of input as a String.

System.out.print ("What is your address? ");
String address = console.nextLine() ;
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Strings question

//

 Write a program that reads two people's first names and

suggests a name for their child

Example Output:
Parentilvi e aend
Parenti iy e amen
Child Gender? £
Suggested baby name:

Parent 1 first name?
Parent 2o i rah riane?
Child Gender? Male

Suggested baby name:
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Strings answer

// Suggests a baby name based on parents' names.
41k 010 R e Aty U= = UA bl ol B At

public class BabyNamer ({

ALl oM N et st uro Y i M it iTe Wik = T 0% Mohive mu oY e MAH A fe o el
Scanner s = new Scanner (System.in);
System.out.print ("Parent 1 first name? ");
A R M e e R
System.out.print ("Parent 2 first name? ");
String name2 = s.next();
SysTensoutvprnr it ehnlidivGender il
String gender = s.next();

String halfName

lr=rgerHal-FNametname:lj::
String halfName?2 =

getHalfName (name?2) ;

String name = "";

1f (gender.tolLowerCase () .startsWith ("m")) {
name = halfNamel + halfName?Z;

} else {

name = halfName? + halfNamel;
}

System.out.println ("Suggested name: " + name.toUpperCase());
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Strings answer (cont.)

public static String getHalfName (String name) {
intihalflindex = name. length () / 2;
String half = name.substring (0, halfIndex);
returnhalfs

: ; 13
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Name border

. ©® Prompt the user for full name

HELE

HEL

=« Draw out the pattern to the left
HE
HEL
HELE
HELEN
HELENE
MARTIN
MARTI
MART
MAR
MA

M

MA
MAR
MART
MARTI
MARTIN

-
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e e
Name border answer

// Prints a user's first name and last name in a wave pattern.
P 1Y 2100 o WA 1 Y D AR MARE A D0 Al e pe o) S Y B S A

public class NameBorder {
pubillevatatyorvoldinain (st ringllargsyid

Scanner console = new Scanner (System.in);
System.out.print ("Full name? ");

O BRI B S S B N Y SO B S I S S MGy S ER

int gapIndex = fullName.indexOf ("™ ");

String firstName = fullName.substring (0, gaplIndex);
String lastName = fullName.substring(gapIndex + 1);

waveName (firstName) ;
waveName (lastName) ;

}

// Prints a string in a wave pattern.
public static void waveName (String name) {
{407 el b6 0 A g g o/ T =l B =1 0 ¥l 014 ) (0o e g e o 000
Sy ebaefrrontrprin bl tnane csubSringat Oy iy
}

A L e L S T e T E e e e e e S S e A S e e Ry

R A e P e I A B AR AR AR A
System.out.println (name.substring (0, 1i));

}

) }
“

| s
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e
Comparing strings

» Relational operators such as < and == fail on objects.

Scanner console = new Scanner (System.in) ;
SystEemyount iprint CWhat TS iyolr name? i
String name = console.next();
if (name == "Lance") {
Sy StEem o P e G PN S e SO L ahL Vs i
AR Ao R U e o e e e (A DR s o e Y e I e e e A S )

» This code will compile, but it will not print the quote.

o == compares objects by references (seen later), so it often
gives false even when two strings have the same letters.

14
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e
The equals method

* Objects are compared using a method named equals.

Scanner console = new Scanner (System.in) ;
SystEemyount iprint CWhat TS iyolr name? i
String name = console.next();
1f (name.equals("Lance")) {
Sy StEem o P e G PN S e SO L ahL Vs i
AR Ao R U e o e e e (A DR s o e Y e I e e e A S )

» Technically this is a method that returns a value of type boolean,
the type used in logical tests.

15
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e
String test methods

Method Description
equals (str) whether two strings contain the same characters

equalsIgnoreCase (Str) | whether two strings contain the same characters,
ignoring upper vs. lower case

startsWith (str) whether one contains other's characters at start
endsWith (str) whether one contains other's characters at end
contains (str) whether the given string is found within this one
String name = console.next();
if (name.endsWith ("Kweli")) {
svstemioutyprinbin Y Payabibentionwyeonrgota ligstenborhear ).
} else if(name.equalsIgnoreCase ("NasS")) {

System.out.println ("I never sleep 'cause sleep 1is the cousin of
death.") ;
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Type char

* char : A primitive type representing single characters.
» Each character inside a string is stored as a char value.

» Literal char values are surrounded with apostrophe
(single-quote) marks, such as 'a' or '4' or '\n' or '\"'

» It is legal to have variables, parameters, returns of type char

char letter = 'S';
System.out.println(letter) ; S

* char values can be concatenated with strings.

G e e
Systemyout sprintilin@initial et BrddyT) s/ b Dyddy

17
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e
The charAt method

e The charsin a String can be accessed using the charAt method.

Stringriioodi= Y cookirel;
char firstLetter = food.charAt (0); U e

e i e e B e e e T
AR e o SR e e S A e T T T DR e e

* You can use a for loop to print or examine each character.

Stringrmajor = oSk

Ve B Py e e AR N o Mo el ede MR i S e
char ¢ = major.charAt(i);
System.out.println(c);

}

Output:
C
S
E
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//

char VS, String

S A S e i
‘thisa char (the two behave differently)

String is an object; it contains methods

S NG et
s = s.toUpperCase(); Ve g
int len = s.length(); // 1

e e e e // 'H'

char is primitive; you can't call methods on it

Slrietes ety e o
c = c.toUpperCase() ; // ERROR: "cannot be dereferenced"

Whatiss + 1?2 Whatisc + 17
Whatiss + s? Whatisc + ¢ ?

19
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//

—_—

char MS T nt

* All char values are assigned numbers internally by the
computer, called ASCII values.

 Examples:
AP IS 65, 'B' is 66, e S
o ie U e I O8 'x' js 42

» Mixing char and int causes automatic conversion to int.
'a' + 10 is 107, AT+ A s 130

» To convert an int into the equivalent char, type-cast it.
(char) ('a' + 2) IS 'c¢'

20
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//
Comparing char values

* You can compare char values with relational operators:
Vbl and I¥'!' == X! and va = qu

 An example that prints the alphabet:

forlcharic:= Taltevevaanlote obda
System.out.print (c) ;

* You can test the value of a string's character:

String word = console.next ()
if (word.charAt (word.length() - 1) == 's') {
System.out.println(word + " is plural.");

24
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//
String/char question

* A Caesar cipher is a simple encryption where a message is
encoded by shifting each letter by a given amount.

e e.g. withashiftof3, A—->D, H>K, X—> A, andZ—> C

* Write a program that reads a message from the user and
performs a Caesar cipher on its letters:

Your secret message: Brad thinks Angelina is cute
Your secret key: 3

The encoded message: eudg wklgnv dgjholgd 1lv fxwh
The decoded message: brad thinks angelina 1s cute

22
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Strings answer 1

// This program reads a message and a secret key from the user and
// encrypts the message using a Caesar cipher, shifting each letter.

AEAAAE 00 AR U g SN i P A

public class SecretMessage {
oublvevstatvervordimarniistring il args i
Scanner console = new Scanner (System.in);

systemsoutoprint " Your secrel message: 1)
String message = console.nextLine() ;
message = message.toLowerCase();

System.out.print ("Your secret key: ");
int key = console.nextInt();

S e T o e T e e e e L R
System.out.println("The encoded message: " + encoded);

String decoded = encode (encoded, -key);
System.out.println("The decoded message: " + decoded);

23
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Strings answer 2

// This method encodes the given text string using a Caesar
// cipher, shifting each letter by the given number of places.
e S e e e o e e PR e L e e
SETIng EeSIE
Y S AALALAY U0 14 % AT AR AV SR LR A s o o AR M S A o s @ B ARV IO 1 0
char letter = text.charAt (i)

// shift only letters (leave other characters alone)
B0 A0 G U s il = A it B Y YR - B Y~ it e et e
letter = (char) (letter + shift);

// may need to wrap around
BN R G~ oty o = e A A

letter = (char) (letter - 20);
} else if (letter < 'a') {
letter = (char) (letter + 20);

}

9 = F o G 1 W R B s i

}

return result;
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