T WAS FASCINATED BY L0CKSAS | [ AND A Laoxmvires You 70 | | T AoviReD HARRY Hovo, | | SURE SoME OF 17 was Fakery

AKID. T LOVED HOW THEY TURNED | | TRY TO OPEN IT. IT'5 THE | | How HE COULD OPEN ANY LOCK | | AND SHOWMANSHIP. BUT I STiL

INFORMATION AND PATTERNS INTO | | HACKER INSTINCT: ONLY YOUR | | AND FREE HIMSELF FROM. | | WONDER HOW HE 50 CONSISTENTLY
NY )

PRYSCAL SREIGTH. /7 0 oo | GNORANCE SIDS WTHE | | A ngmwrm ESCAPED HANDCUFFS

MY seRiFT | [

WAIT, IT’s V| 15PRsING
KEEP DYING? PASSING THE SPACES.
: r BAD STRI%,

g

g e
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Building Java Programs

Chapter 4
Lecture 4-2: Advanced if/else; Cumulative sum;

String/char

reading: 4.2, 4.4 -4.5
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Advanced if/else

reading: 4.4 - 4.5



B

,/Afﬁf”’ﬁ////’/ . 3 |
Factoring if/else code

e factoring: Extracting common/redundant code.
e Can reduce or eliminate redundancy from if/else code.

* Example:

1f

} else 1f (a

Famee
System.out.println (a)
X = 33

o R o i &

N B
System.out.println(a);
X = b;

Vi b s
b =Db + x;
e

Sy Stemioubiprintlinitars
Riv=g
o Nt ol

Copyright 2010 by Pearson Education
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System.out.println (a);

oA
Er o
y = vy + 10;
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—

The "dangling if" problem

* What can be improved about the following code?

e
SAshEEt e Yo Ha Ny o R au i AR R s A R Al e re g S
} else 1f (x >= 0) {
systemsoubtn print n (hxl shnon-—negatyvei

* The second if test is unnecessary and can be removed:

ARV o e M
System.out.println("x 1s negative");
} else {
systemioutvprintln (Yl s i non-negatyvel};

}

e This is also relevant in methods that use if with return...
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e 7 :
if/else With return

// Returns the larger of the two given integers.
publEEevistat o i mas (lneas e e
S e s e
return a;

} else {
return b;

}
}

* Methods can return different values using if/else
 Whichever path the code enters, it will return that value.
» Returning a value causes a method to immediately exit.
» All paths through the code must reach a return statement.

Copyright 2010 by Pearson Education
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All paths must return

pubiievist ot e i ma s iR e a e i B
NN b P i W)
return a;
}

// Error: not all paths return a value

* The following also does not compile:

R A SR SVt 0 Mo MO R e a1 D N YR M AV I o o
I N Y e M A R
return a;
} else 1if (b >= a) {
return b;
}

}

 The compiler thinks if/else/if code might skip all paths,
even though mathematically it must choose one or the other.
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Logical operators

» Tests can be combined using /logical operators:

Operator Description Example Result
&§& and (-1 < 5) false
| or ey
! not )

e "Truth tables" for each, used with logical values p and g:

p 'p
true false
false | true

p qa |pssq|pllq
Srne v Erne v erie Erue
true | false| false true
false | true | false Rae
false | false | false false

Copyright 2010 by Pearson Education
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/ m - m m
Evaluating logical expressions

» Relational operators have lower precedence than math;
logical operators have lower precedence than relational

operators
RN A A TR o S e s R e i
T i o i et ]
35 >> 3 + 30 && 7 <= 11
35 >= 33 && 7 <= 11
true && true
true

» Relational operators cannot be "chained" as in algebra
2 <= x <= 10
b L (assume that x is 15)
AR BN A

» Instead, combine multiple tests with s& or | |

T i S N TSR G W
true && false
false

Copyright 2010 by Pearson Education
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Logical questions

* What is the result of each of the following expressions?

Prisevein g e BOOLEAN HAIR LoG!C
' y——— ——— —T
aglisy AV

AR A é /é

K& ey

e
A e e /Q/Q

o° A

)
RStk

® <
A O e AND OR XOR
¢ (x +y) $2==01| !((z ~y) %2 ==0)

« Answers: true, false, true, true, false

Copyright 2010 by Pearson Education
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Cumulative algorithms

reading: 4.2



B

Adding many numbers

e How would you find the sum of all integers from 1-10007

// This may require a lot of typing
B g b b D
Sy Semyobvprrnbin i The Ssum s i e sam

* What if we want the sum from 1 - 1,000,0007?
Or the sum up to any maximum?
» How can we generalize the above code?

13
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/ Em— o 7 :
Cumulative sum loop
int sum = 0;
O R e e e e B e
sum = sum + 1i;
}
e ey B e o e e e o e s

e cumulative sum: A variable that keeps a sum in progress
and is updated repeatedly until summing is finished.

» The sum in the above code is an attempt at a cumulative sum.

 Cumulative sum variables must be declared outside the loops
that update them, so that they will still exist after the loop.

14
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Cumulative product

e This cumulative idea can be used with other operators:

int product = 1;
Forint i alery e o e e
product = product * 2;

}
e B S o A o o P ol (e Yo LB {wh wid M

« How would we make the base and exponent adjustable?

e 15
ks Copyright 2010 by Pearson Education
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Scanner and cumulative sum

* We can do a cumulative sum of user input:

Scanner console = new Scanner (System.in);

Ifahe i S e

e ua i s ARG
System.out.print ("Type a number: ");
sum = sum + console.nextInt();

}

SV tem e apn el G W e e e

16
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Cumulative sum question

* Modify the Receipt program from Ch. 2.

* Prompt for how many people, and each person's dinner cost.

o Use static methods to structure the solution.

* Example log of execution:

How many people ate? 4

S aslel i it S feh i ble laiiile e i VaeTbhisi e e hal =
Person #2: How much did your dinner
Person #3: How much did your dinner
PeraonyrdsviHowamachvididiasraurvdinner
Sabbobaly s95 50

Tasemva Bt

SN e

Totbalinsgrnds

Copyright 2010 by Pearson Education
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Cumulative sum answer

// This program enhances our Receipt program using a cumulative sum.
451411 0 Yoy D o To¥ o B b b oot VY OV

public class Receipt?2 {

pablievsbaricivordamalnitStrinaglviargeyidg
Scanner console = new Scanner (System.in) ;
double subtotal = meals(console);

results (subtotal) ;

}

// Prompts for number of people and returns total meal subtotal.
public static double meals (Scanner console) {

System.out.print ("How many people ate? ");
int people = console.nextInt();
double subtotal = 0.0; // cumulative sum

A M O AR A A AN VI Y e VA A I, S Ry Ry i e SR
System.out.print ("Person #" + i +
W HOW T e Ava A eI I NS Parci s s
double personCost = console.nextDouble();
subtotal = subtotal + personCost; // add to sum
}

return subtotal;

= =

e
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Cumulative answer, cont'd.

// Calculates total owed, assuming 8% tax and 15% tip
public static void results (double subtotal) {
doublervaxi —rsubtobalv ey
deublaeviiprsrvsiheapvaiveiiiigs
RS AY AN A W A e e T S b Y s M M S G SRR oY

System.out.println ("Subtotal: $" + subtotal);
System.out.println ("Tax: $" + tax);
Svstemyounbyprintilnit i Tipras iy aiap )i
System.out.println ("Total: $" + total);

—

e 19
] - Copyright 2010 by Pearson Education



B

if/else, return question

e Write a method countFactors that returns
the number of factors of an integer.

e countFactors (24) returns 8 because
1, 2, 3,4, 6,8, 12, and 24 are factors of 24.

e Solution:

// Returns how many factors the given number has.
public static int countFactors (int number) ({

T E GO E
o M i e e L e R D A 1 0 e o o e
if (number % i == 0) {

count++; // i is a factor of number

}
}

retErn v Ont;

}

20
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/Objects (usage)

* object: An entity that contains data and behavior.
e data: variables inside the object
» behavior: methods inside the object

- You interact with the methods; o0

the data is hidden in the object. (bshavi) Dgl] o
« A class is a type of objects.

e Constructing (creating) an object:
Type objectName = new Type (parameters) ;

» Calling an object's method:
objectName. methodName (parameters) ;

21
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Strings

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

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

 Examples:
String name = "Marla Singer";

TREv =i
S
T e e O R T s

22
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Indexes

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

String name = "Ultimate";

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

» 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)

23
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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 (index1l, index2)
or
substring (indexl)

the characters in this string from index1
(inclusive) to index2 (exclusive);

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:

String starz = "Yeezy & Hova";
System.out.println (starz.length()); Pl i

Copyright 2010 by Pearson Education
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g
String method examples
// index 012345678901
String sl = "Stuart Reges";
S LTGS2 = M e LS e DP
System.out.println(sl.length()); L2
System.out.println (sl.indexOf ("e")) ; // 8

AR e e e S S O S SR e i e e S 0B W A S T

string s3 = s isubstring(l, 7);
System.out.println (s3.toLowerCase()) ; // "arty s"

e Given the following string:

// index 0123456789012345678901
SmrEERGEER SO oRow R e e B G G e

« How would you extract the word "Java" ?

. Copyright 2010 by Pearson Education
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Modifying strings

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

String s = "Aceyalone";
St i lee e s
System.out.println(s); // Aceyalone

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

String s = "Aceyalone";
s = s.toUpperCase();
SV eSO T YD TIR T I RS // ACEYALONE

£ 26
Copyright 2010 by Pearson Education



Strings as user input

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

Scanner console = new Scanner (System.in);
Shvichaclniioybh ol s st ahe (b a o N s = M Ve bt a e gl s WA I
String name = console.next();
name = name.toUpperCase() ;
System.out.println(name + " has " + name.length() +
NG MM m Y e Wl e et R il ai e e e e Vi SN e oA e e e Y U AR R

g

Output:
What i1s 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();

Copyright 2010 by Pearson Education



Name border

e ® Prompt the user for full name

"= * Draw out the pattern to the left

te.e  © This should be resizable. Size 1 is shown and size 2

HELEN

= would have the first name twice followed by last name
MARTIN twice

MARTI
MART
MAR
MA

M

MA
MAR
MART
MARTI
MARTIN

e —

= 28
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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:
Parent 1 first name?
Parent 2 first name?
Child Gender? £
Suggested baby name:

Parent 1 first name?
Parent 2 first name?
Child Gender? Male

Suggested baby name:

Copyright 2010 by Pearson Education

Danielle
John

JODANT

Danielle
John

DANTIJO
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The equals method

* Objects are compared using a method named equals.

Scanner console = new Scanner (System.in);
System.out.print ("What 1is your name? ");
String name = console.next();
1f (name.equals("Lance")) {
A MEVE N AU D S e M ) e B Y A S Sl U Y Y A VY
SRTAS YA AR U M s v A SV O A YU I s ) R I s Ve s Mo b e v SR I

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

30
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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

S AV O Nl e OO I S T S DA
if (name.endsWith ("Kweli") ) {

A e e B ey S e O Ay A R B e A Sl e R Y e S e A R e O ey Sy eI

} else if (name.equalsIgnoreCase("NaS")) {

System.out.println ("I never sleep 'cause sleep 1s the cousin of

Copyright 2010 by Pearson Education
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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.

Shu e A T e W R A
System.out.println(initial + " Diddy"); // P Diddy

32
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The charAt method

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

Y AR Y SN Wl 016 M o TR aRi
char firstLetter = food.charAt (0); Ll ite)

SyvstemvountipraintinCEivrsEher ey s rer Nt rood);
System.out.println ("That's good enough for me!");

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

R e A Ye A 175 e N i S S AT

s ol okl gy i B ARl < o Iy Hona Al = g o pdg e 18 Y Ry o ) R
char ¢ = major.charAt (i)
System.out.println (c) ;

}

Output:
¢
S
E

33
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e "h" |S a String
'h' iS @ char (the two behave differently)

e String is an object; it contains methods

Shringuav W
s = s.toUpperCase(); L
int len = s.length(); Ll

char Flirstis e ehar At () VA

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

elale s ei e
c = c.toUpperCase() // ERROR: "cannot be dereferenced"

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

Copyright 2010 by Pearson Education
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e All char values are assigned numbers internally by the
computer, called ASCII values.

» Examples:
RIS b5 'B' Is 66, ets 3
rarigs 97 Ehrigs: 98 s 4

* Mixing char and int causes automatic conversion to int.

'a' + 10 is 107, el el S 30

» To convert an int into the equivalent char, type-cast it.
(ehar el Eoys e

Copyright 2010 by Pearson Education
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Comparing char values

* You can compare char values with relational operators:
3' < 'p! and I¥'!' == 'x! and Lo | = qu

 An example that prints the alphabet:

Y I T e e W,
systemioub printte);

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

string word = console.next ()
if (word.charAt (word.length() - 1) == 's') {
ShASRseEe Y b e e O B deli e i e s b A

Copyright 2010 by Pearson Education
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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.g. withashiftof3, A—-D, H—=K, X—=A, andZ - C

g

* 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
Wi e e s e

The encoded message: eudg wklgnv dgjholgd 1lv fxwh

- 37
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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.

A1} OO Mo s ATV A Y A Y R

public class SecretMessage {
eliieY Ba e vttt Me inireTa e iyt Mg Aot s g o MM S Ve o e
Scanner console = new Scanner (System.in);

System.out.print ("Your secret message: ");
String message = console.nextlLine();
message = message.tolLowerCase () ;

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

encode (message, key);

—

g e

Copyright 2010 by Pearson Education
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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.
public static void encode(String text, int shift) {
System.out.print ("The encoded message: ");
O M R R WA Yt e O VA AR S nd = o ey SR A S 0 9 Yo I 0 WY A B Al o
char letter = text.charAt(i);

// shift only letters (leave other characters alone)
1f (letter >= 'a' && letter <= 'z') {
letter = (char) (letter + shift);

// may need to wrap around
Y ANEARY U1 AT Y Y e S s o

e e e e e
| RV o Y=V oo R 1 = et = W e Ul R
letter = (char) (letter + 20);

}
}
System.out.print (letter) ;
}
System.out.println () ;

g !
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