Building Java Programs

Chapter 4
Lecture 9: Advanced if/else; Cumulative sum;

String/char

reading: 4.2, 4.4 - 4.5
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- statement

Executes a block of statements only if a test is true

pEtest) o

statement;

Sta te m e nt ; " execute the

controlled statement(s)
}
rer fstatoment [€—
» Example:

depbibeigpai=2ceonsolic aescebotlblien::

if (gpa >= 2.0) {

System.out.println ("Application accepted.");

}
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The if/else statement

Executes one block if a test is true, another if false

if (test) (
Statement(S) ; " Is the test true?
} else {
Statement(s) ; execute the 'else’ execute the 'iff
} controlled statement(s) controlled statement(s)
> 2fer el statement [€—
* Example:
double gpa = console.nextDouble () ;

if (gpa >= 2.0) {

System.out.println ("Welcome to Mars University!");
} else {

SvisEemsout Yo rrrnElEn it RpplErcarronsdenred N
}
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Relational expressions

e if statements and for loops both use logical tests.

B N B A AL
if (1 <=

10)

St bt vt oot 1 § RSvice iE s L R
{

» These are boolean expressions, seen in Ch. 5.

» Tests use relational operators:

Operator Meaning Example Value
S = equals 1 + 1 == true
I does not equal 3.2 1= 2.5 true
< less than B eca false
> greater than 0= true
<= less than or equal to 12:6: <=1 00 Fadce
= greater than or equal to Sillasr o) Grue
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Misuse of if

* What's wrong with the following code?

Scanner console = new Scanner (System.in);

System.out.print ("What percentage did you earn? ");
int percent = console.nextInt(); o
if (percent >= 90) {

SRS i oNbEe s ohanel e H ot SR Aot b fou siaro N ghoviu A B
} statementl
if (percent >= 80) {

S OVASH =) ({ PHON I BRa G g BT O YN A O BEvA® o NS = a e o
} no
if (percent >= 70) {

RS e atie s caeslan palel arl NSNS fenEais i
} statement2
if (percent >= 60) {

SRVisRe S e Re ch e e e b ok S R toNe s R PR MR
} no
if (percent < 60) {

S sihem o P EnstiNtonEor e Era sk e

} statement3

3

is test2 true?

is test3 true?
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Nested if/else

Chooses between outcomes using many tests

i crest) v
statement(s);
} else 1f (test) {
statement(s);
} else {
statement(s);
} statement3 stateientz
o Example: __"l

if (x > 0) {
System.out.println ("Positive") ;
} else if (x < 0) {

System.out.println ("Negative") ;
} else {

SNESEem ol P s e s

}
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Nested if/else/if

o If it ends with else, exactly one path must be taken.
» If it ends with if, the code might not execute any path.

if (test) ({

statement(s);

} else if (test) { v
statement(s);

fEC e caaies ReSE | !
statement(s); -

}

* Example: N 0 |
if (place == 1) { l

Syistemsout. printin it Geold medal " ;
} else if (place == 2) {

SR e o BRI Y el v cidia v s
} else if (place == 3) {
sygtem.outyprintintBronze medalily:=

}
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Nested if structures

o exactly 1 path (mutually exclusive) * 0 or 1 path (mutually exclusive)

if (test) ({ if (test) {
statement(s); statement(s);

} else if (test) ({ } else if (test) ({
statement(s); statement(s);

Frailksensy Eaaihsiavintrachash)
statement(s); statement(s);

} }

* 0, 1, or many paths (independent tests; not exclusive)

if (test) {
statement(s);

}

if (test) {
statement(s);

}

if (test) ({
statement(s);
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Which nested if/else?

o (1) if/if/if (2) nested if/else (3) nested if/else if

» Whether a user is lower, middle, or upper-class based on income.
e« (2) nested if / else if / else

» Whether you made the dean's list (GPA = 3.8) or honor roll (3.5-
3.8).
e (3) nested if / else if

« Whether a number is divisible by 2, 3, and/or 5.
« (1) sequential if / if / if

« Computing a grade of A, B, C, D, or F based on a percentage.
e (2) nested if / else if / else if / else if [/ else
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Nested if/else question

: BMI Weight class
Formula for body mass index (BMI):[below 18.5 | underweight
- 18.5 - 24.9 | normal
weight
BMI = — J > x 103 25.0 - 29.9 | overweight
height 30.0 and | obese

up

» Write a program that produces output like the following:

This program reads data for two people and
computes their body mass index (BMI).

Enter next person's information:
height (in inches)? 70.0
weight (in pounds)? 194.25

Enter next person's information:
height (in inches)? 62.5
weight (in pounds)? 130.5

Persionsl BV =122 281618 93 R 28052
overweight

Person 2 BMI = 23.485824

normal

Difference = 4.3831045714285715
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Advanced if/else

reading: 4.4 - 4.5
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Factoring if/else code

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

e Example:

if (a == 1) { =
SN ST ET RO AR e
SO
|Vt @ Lt )

e T =P el o e System.out.println(a);
System.out.println(a); D e P LB
XE =0 L e
Ve Ve s LUy >—’ y =y + 10;
ot g TS e )

} else { // a == e e
System.out.println(a) ; :
Rt
| ofee Vi G cos

) .

i 7
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The "dangling if" problem

e What can be improved about the following code?

ki et 0 ) Yo

System.out.println("x 1s negative");
el e g sea e

System.out.println("x 1s non-negative");

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

R R
VAR E e S Mt B A A S R e R S A S B
} else {
Sy stenioubprint Pa i S non-ncgatively:

}

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

// Returns the larger of the two given integers.
et M b e R o N B Fle Stk et Sl DY Pl e e R DAY R |
REN o e A S s
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

14



All paths must return

pubirei statae mrntomaxtEntsa fant by
SEAC i s Bt e om kRl
EeElEREra
}

// Error: not all paths return a value

* The following also does not compile:

elbl e e ok wio B o ek ol el o bral Sl s it DREAB el o e o W M|
i b (o B Al o el
i SR g iR s
} else if (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.

155
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Logical operators

» Tests can be combined using logical operators:
Operator Description Example Result
& & and (2 == 3) && (-1 < 5) false
| or o e T e oy i
: not b Zia=— 23 true

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

p qa | pPsq|pllq p 'p
BEue Sl Eairei ke ne true EEue e lise
true | false |false true et el
false | true false true =
false | false | false false

16
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Evaluating logical expressions

o Relational operators have lower precedence than math;

logical operators have lower precedence than relational

operators
O E i L SORs I IS RADAR (0 et Peral ) Il Vo Vo Bid s L
S e e DI B e el
35 > G ks e | O b Ve e e P
35 i Y e E ey I ek [ &
true && true
Lrue

* Relational operators cannot be "chained" as in algebra
2 <= x <= 10
ety e (assume that x is 15)
g

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

2 <= x && x <= 10
true && false
false

— o
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Logical questions

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

TRk . Ao BOOLEAN HAIR Lo&GIC
ThE — e T —

int z = 25; /é‘z é

N

S B S0 Gy S X R R e e

e e e e R e R R e

e Xx <= Vv + zZ §& X >=y + z /Qf@

o e v B0 ey AND OR XOR
 Ielhen StV P S S e e e )

« Answers: true, false, true, true, false
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Cumulative algorithms

reading: 4.2

I



Adding many numbers

* How would you find the sum of all integers from 1-1000°7

// This may require a lot of typing
B aRmaai - b | (N — el e SR e R N L R S e e
Sy Sstemioukt println G Fho sumarga 2 b om)s

e What if we want the sum from 1 - 1,000,000°7
Or the sum up to any maximum?

» How can we generalize the above code?

20
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Cumulative sum loop

int sum = 0;
R Gt N B e e e e vl 1 ON B GROSE S B e
S e S e

)

SystEem:out prirantln @ hessum s s e ligumy)

» 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.

— 2%
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Cumulative product

e This cumulative idea can be used with other operators:
int product = 1;
N0 i Il o B s Ui R o e B O R A R |

product = product * 2;
}

SYSEenR oS prrn ElnER 2o g0 snirs product )

» How would we make the base and exponent adjustable?

22
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Scanner ahd cumulative
sum

* We can do a cumulative sum of user input:

Scanner console = new Scanner (System.in);

TrEssans a0

SO e s e peee e LION DR e a R o o Rl
Shvastm=takaehilimeN ot duei o sliiva eT=Ne B e bl el of spaie R
sum = sum + console.nextInt() ;

}

Systemout printcln (Hlhes sunms: st i gum) -,
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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.
» Use static methods to structure the solution.

» Example log of execution:

How many people ate? 4

PeEsons i ralow nuchadec ol dinner eos kb 220500
Pepsionss o sollewamiichditci o s dimnen o s aatb

PerSoni#lctHowsmachzdid vouridinner scesER =300
Person #4: How much did your dinner cost? 10.00

Subeelal s Skba
Tax: 56,0

iRade el
Pora s 0P 9
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Cumulative sum answer

// This program enhances our Receipt program using a cumulative sum.
SN ORI E P bl S

public class Receipt? {
pEblEEe B e o s e RS e n R e S
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

SEIOHA il aeh e v a e A At e e S e e R
SHrsFei oL PRt e Sorrat i
o Howemidoht diideyolrrdinncr e ook i)

double personCost = console.nextDouble()
subtotal = subtotal + personCost; // add to sum

}

return subtotal;

3 25
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Cumulative answer, cont'd.

// Calculates total owed, assuming 8% tax and 15% tip

pliolifeiSaiiicivroTithe o st tdome e siisiEotE ol o

double tax = subtotal *
double tip = subtotal *

QRO
Sk

dobiiciatok il =Sl e s e e e
mSubtokal:

SSicen ot prea el
S e MOl D b Al Y
System.out.println
System.out.println

!" Copyright 2010 by Pearson Education

o K s

"Tax: $n

s en e AR

srEtiisubtotal)s

EESa )
e Ra SRS S S e o

$"

AR 0 i 1 ) B
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if/else, return question

* 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.
pEblEcrSEaErcrERErconnEFd crorsitEnErnumoe e
L OB E iy
o tinEs il = s numbe Y et )]
if (number % i == 0) {
count++; // i is a factor of number
}
}

e Bl ERE S TR

Copyright 2010 by Pearson Education
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Objects (usage)

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

« You interact with the methods;
the data is hidden in the object. Mehol

- A class is a type of objects.

Figlds
(state)

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

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

oo 28
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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";
T feise = B
STy e

String pointe o gent g allon e oy b ot s
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Indexes

* Characters of a string are numbered with 0-based
indexes:
SHeaa lrpiC R e eI T e

index 0 1 2o ldei a5 B e

characte | U ] e i m 5 £ e
r

» 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)

30
Copyright 2010 by Pearson Education



//,4

g
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, the characters in this string from index1
index2) (inclusive) to index2 (exclusive);
or . : if index2 is omitted, grabs till end of string
substring (indexl)
toLowerCase () a new string with all lowercase letters
iscppemGasci() a new string with all uppercase letters
* These methods are called using the dot notation:

Stringistarza= "YeezyagoHovals
Svistem: ont . printiinfstarz :Yength ) ) // 12

3%
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String method examples

// index 012345678901

SiErrngEesilva isaE b Riceia il .

SErrngSsY v MOt E S Eapp Y,
System.out.println(sl.length()):; 1 12
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()) ; Ll artyos!

e Given the following string:

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

» How would you extract the word "Java" ?

32
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Modifying strings

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

SEprncis =N e RO R e
s.toUpperCase () ;
Sy ol P b B 5 // Aceyalone

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

String s = "Aceyalone";
S = s.toUpperCase();
System.oUt . printin(s):; // ACEYALONE

Copyright 2010 by Pearson Education
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Strings as user input

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

SaEe siglop:
Scanner console = new Scanner (System.in);
System.out.print ("What is your name? ");
String name = console.next() ;
name = name.toUpperCase() ;
System.out.println(name + " has " + name.length() +
Yo llekbepsrandusPart st halssirname s s Eringutl 2k
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.

Sy stemseoukaprintt b ats srs voniriraddice sl e
String address = console.nextLine() ;

34
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Name border

. ©® Prompt the user for full name

"= e Draw out the pattern to the left

weee o This should be resizable. Size 1 is shown and size 2

HELEN

e would have the first name twice followed by last
MARTIN  ngame twice

MARTI
MART
MAR

MA

M

MA

MAR
MART
MARTI
MARTIN

Copyright 2010 by Pearson Education
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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:

Barent 1z 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

JODAN I

Danielle
John

DANIJO
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The equals method

e Objects are compared using a method named equals.

Scanner console = new Scanner (System.in);
System.out.print ("What 1s your name? ");
SlliRchrramer = coRsel et
if (name.equals("Lance")) {
Sy S ECIEONES PE IR EN G PN s et S p O a ey )
System.out.println("Quitting lasts forever.");

» Technically this is a method that returns a value of type boolean,
the type used in logical tests.
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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
String name = console.next();
i1f (name.endsWith ("Kweli")) {
O H B Ol B S S e e L e S e TN R (O s e AL A LN P e o S P DY R O S i Y Do 20
} else 1f (name.equalsIgnoreCase ("NaS")) {

System.out.println ("I never sleep 'cause sleep 1s the cousin of
CleElElres i) v
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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 ettt =155
System.out.println(letter) ; // S

* char values can be concatenated with strings.

Gl st =S e
System.out.printlntinitial +. ' Diddy™); // P Diddy

39
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The charAt method

e The charsin a Sstring can be accessed using the charat
method.

SErrngintoodr=t cookrials
char firstlLetter = food.charAt(0); i iy

sSyishemsontaprint fnitEe st et fapibaliacafor Shedafond)s;
System.out.println ("That's good enough for me!");

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

SEring majors==>"Csb>

Foratrniaw =alirari s ames onsken gl Saia b
char ¢ = major.charAt(i);
System.out.println(c);

}

Output:
C
S
E
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ehar VS oF

» "L 0SS A ey

ring

'h' is a char (the two behave differently)

* String is an object; it contains methods

SibEaeniea son et

Si=—ig toUpperCascity:; //
inktaleni— o tength)s //
el Filirsk — c charie (0 //

'H'
1
'H'

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

(@) 0% Hieins Giat s aak

c = c.toUpperCase () // ERROR:

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

Copyright 2010 by Pearson Education
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char VS 10k

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

 Examples:
Lhikejer il LR Seahb et Gaag )
L 1S Oy Pl s g8 v o)

* Mixing char and int causes automatic conversion to int.
Palik 10s s L0 At £ tp . s 130

» To convert an int into the equivalent char, type-cast it.

Cehar)ra i e roNd o nea

42
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Comparing char values

* You can compare char values with relational operators:
o e and I¥!' == X! and le | = qu

 An example that prints the alphabet:

Fogsmteharseors el e alonl e el
S Ee e A ol R e d e R

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

strrng-werdir—rconsolec nextay
if (word.charAt(word.length() - 1) == 's') {
Sy Sbemsoutprintini(weord alvrsnpilaiead oy

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 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 1v fxwh

— 44
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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.

JEi ]S A e = A B Dl s B L

public class SecretMessage {
oL RO e i el s o Bl S O i s P RS e S AY® P s S o o e
Scanner console = new Scanner (System.in);

System.out.print ("Your secret message: ");
String message = console.nextLine() ;
message = message.toLowerCase();

SV STEEN: O PRl Y O SS e Gre b e dee et e
int key = console.nextInt();

encode (message, key) ;

3 45
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S
Strings answer 2

// This method encodes the given text string using a Caesar
// cipher, shifting each letter by the given number of places.
o1 D S R R G oo R AV O 0 B 2 1 QU SRS R G AR DU R BY -l B Vi K A bt A 3 B ) e
System.out.print ("The encoded message: ");
B O NRA CMRIOR s e O R PR < il ) e AT el o @1 ) PR aeiRG o e
char letter = text.charAt(i);

// shift only letters (leave other characters alone)
if (letter >= 'a' && letter <= 'z'") {

letter = (char) (letter + shift);

// may need to wrap around
At s B B o oo et e R |

letter = (char) (letter - 206);
} else if (letter < 'a') {
letter = (char) (letter + 26);

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

}

46
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