Building Java Programs

Chapter 4
Lecture 8: Scanner; if/else

reading: 3.3 - 3.4, 4.1, 4.5
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Interactive Programs
With Scanner

reading: 3.3 - 3.4
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k Interactive programs

interactive program: Reads input from the console.

* While the program runs, it asks the user to type input.

* The input typed by the user is stored in variables in the
code.

* Can be tricky; users are unpredictable and misbehave.
e But interactive programs have more interesting behavior.
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sScanner

* Scanner: An object that can read input from many
sources.

» Communicates with System.in
» Can also read from files (Ch. 6), web sites, databases, ...

e The scanner class is found in the java.util package.

import Jave Uil e // so you can use Scanner

e Constructing a scanner object to read console input:

Scanner NAaMe@ = new Scanner (System.1in);

 Example:

Scanner console = new Scanner (System.in);
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Scanner methods
Method Description
nextint () reads an int from the user and returns it
nextDouble () |reads a double from the user
next () reads a one-word String from the user
nextLine () reads a one-/ine String from the user

 Each method waits until the user presses Enter.
 The value typed by the user is returned.

System.out.print ("How old are you? "); // prompt
int age = console.nextInt();
SV Stem Ut T DETIE LI Wrothevpedh sk e e

« prompt: A message telling the user what input to type.
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SCalller eXample

import java.util.*; // so that I can use Scanner

Pl el S e s e R I RS e I e
Ui R b en e e i S e e il e e
Scanner console = new Scanner (System.in) ;

—» System.out.print ("How old are you? "); 29
—» int age = console.nextInt () &, )
|
year
System.out.prihtln (years + " years until retf%emem#'");

How old are youz? 29

36 years until retirement!
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f Input tokens

* token: A unit of user input, as read by the Scanner.
» Tokens are separated by whitespace (spaces, tabs, new lines).

« How many tokens appear on the following line of input?
Zadsbe S mavEh A2 o WHs s wois b gnsPanbiius s ol

* When a token is not the type you ask for, it crashes.

sysktemout prrntb iWhat i revwwour "age
int age = console.nextInt();

Output:

What 1s your age? Timmy
Faca bR aEM  Eme e ele phon
at java.util.Scanner.next (Unknown Source)

at java.utilil.Scanner.nextInt (Unknown Source)
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Scanner example 2

import java.util.*; // so that I can use Scanner

Sybdsiinticida s Re it ia s hay ol = u el DM miate o A VA
Ui R b en e e i S e e il e e
Scanner console = new Scanner (System.in) ;

System.out.print ("Please type two numbers: ");

int numl = console.nextInt();
int num?2 = console.nextInt();
L BT M Y6 YAVt Ve R S AL B 60

sy sbemyonbyptinbintEhevproductivnsviharanradimatyy

)
e Qutput (user input underlined):

Please type two numbers: 8 6
Thevproduaamiiinavdig

e The scanner can read multiple values from one line.
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Scanners as parameters

* If many methods need to read input, declare a Scanner
in main and pass it to the other methods as a parameter.

public static void main (String[] args) {
Scanner console = new Scanner (System.in);
int sum = readSum3 (console) ;
Svisbemvion e pran bl W e Wapmivais i et e

}

// Prompts for 3 numbers and returns their sum.
public static int readSum3 (Scanner console) {

SWASR RN bR m T ou s e fe B ol s e AR o s ars i
g Bl S R o Sl S
TR SEamMZw = eon Solkevme e
TR A numsv ST consolel nexE Tt

e N R I e R R e e A TS
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The if/else statement

reading: 4.1, 4.6
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The if statement

Executes a block of statements only if a test is true

g

if (test) ({
statement;
statement; : ——

} controlled statement(s)

execute statement

after if statement <

e Example:
double gpa = console.nextDouble () ;
if (gpa >= 2.0) {
Svebemvoutryprantin it Appliveca tionvaceepESd )
}
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Executes one block if a test is true, another if false

if (test) ({
statement(s); ”°
} else {
statement(s); oucite the ke cecute the
} controlled statement(s) controlled statement(s)

execute statement
—> «—

after if/felse statement

e Example:
double gpa = console.nextDouble();
if (gpa >= 2.0) {
SvetemBout prantiin it Nelicome . Eo#Mams Univens s vl
} else {

System.out.println ("Application denied.");
}

— AGS!
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tional expressions

e if statements and for loops both use logical tests.

For intid — il 3 <= 10 i3 +) |
{

SR B A O Y

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

» Tests use relational operators:

Operator Meaning Example Value
— equals T true
= does not equal S s true
= less than i< 5 false
=~ greater than ey true
- less than or equal to 126 <= 100 false
S greater than or equal to S ey true
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int percent =
if (percent >=

System.out.
}
if (percent >=
System.out
}
if (percent >=
System.out
}
if (percent >=
SVESEEmYouE:
}

Misuse of if

* What's wrong with the following code?

Scanner console = new Scanner (System.in);
System.out.print ("What percentage did you earn?

console.nextInt () ;

90) {

printin it rouvgotianan e

80) {

oM ok e oAl

70) {

oV R by Y ae e S A ORI

60) {
prrnblEn i on

if (percent < 60) {

System.out.

el alial sl et SN e N
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Nested if/else

Chooses between outcomes using many tests

/

if (test) {

statement(s);
Felse TP (kesty i

statement(s); state:em
Yielgeid

statement(s); v
} statement3 statement?2

— \ 4
* Example: l

if (x > 0) {
SR s I AN S B e e S D M SRR TR EN RS R A
} else if (x < 0) {

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

System.out.println("Zero") ;

}

— 16
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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.

/’_74

if (test) {
statement(s);

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

} else 1f (test) {
statement(s);

}

* Example:

if (place == 1) {
Syetemioutypraintlnt"Sold imedalti e
} else if (place == 2) {

sSyetemzoutyprint kn e sidlver maedal iy
} else if (place == 3) {
e I e B e e R S S VR S

}

17
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* Nested if structures

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

if (test) 1f (test) {
statement(s); statement(s);

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

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

}

}

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

if (test) {
statement(s);

}

if (test) {
statement(s);

}

if (test) {
statement(s);

}

18
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Which nested if/else?

e (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) nestedif / else if

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

— 19
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Nested if/else question
Formula for body mass index (BMI): Bl V\!:fa:ggt
. below 18.5 | underweight
BMI= 28" 203 18.5 - 24.9 | normal
height 25.0 - 29.9 | overweight
30.0 and obese
» Write a program that produces outplEre—rrdrorrorrrrgn

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:
Peah e aaeh e e s
weight (in pounds)? 130.5

Person 1 BMI = 27.8689285714285772
overwelight

Person 2 BMI =232 485824

normal

Difference = 4.3831045714285715
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Nested if/else answer

// This program computes two people's body mass index (BMI) and
// compares them. The code uses Scanner for input, and parameters/returns.

import java.util.*; // so that I can use Scanner

A HO RN MR S R YR M A A
ShbY o UM ey oY W A ot s I = MBI MoA s ok M oY o A A el ety g
3 M DAY D 1 §EN Y oA A e N A (2
Scanner console = new Scanner (System.in);

double bmil = person (console) ;
double bmiZ2 = person (console) ;

// report overall results

repor bl vbmii)e

report (2, bmi2);

e B A A S U T o I I R A A Y A YA e A S A P Yo Y Pty M g I B S I B 9

}

// prints a welcome message explaining the program

pubibrevsrapiciverdivin i rednc b Lot
System.out.println ("This program reads data for two people and");
System.out.println ("computes their body mass index (BMI).");

System.out.println();

2
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Nested if/else, cont'd.

// reads information for one person, computes their BMI, and returns it
public static double person (Scanner console) {

System.out.println ("Enter next person's information:");
SAA R = A D biy A o M 8 Y B AR S B 0 Il B B a VR B Ot ot S e e AP A

double height = console.nextDouble();

SRS I eV a I sV Mg R wY B S Ve dnn A B a v o To T UN aha e o A

double weight = console.nextDouble () ;

A e B e R VU S G U A O B MM M

double bodyMass = bmi (height, weight);
return bodyMass;

}

// Computes/returns a person's BMI based on their height and weight.
public static double bmi (double height, double weight) {

return (weight * 703 / height / height);
}

// Outputs information about a person's BMI and weight status.
publiiaiistariciveoldireportiineynumnbe ry vdoublieiomany il
System.out.println ("Person " + number + " BMI = " + bmi);
if (bmi < 18.5) {
System.out.println ("underweight") ;
} else if (bmi < 25) {
System.out.println("normal") ;
} else if (bmi < 30) {
System.out.println ("overweight") ;
} else {
System.out.println ("obese") ;
}
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