Building Java Programs

Chapter 4
Lecture 4-1: 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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Interactive programs

* We have written programs that print console output.

e It is also possible to read input from the console.
» The user types the input into the console.
» The program uses the input to do something.
» Such a program is called an interactive program.
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Interactive programs

» Interactive programs can be challenging.

 Computers and users think in very different ways.
» Users tend to "misbehave”.
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Scanner

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

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

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

Tmpeort Savastutil // so you can use Scanner

e Constructing a scanner object to read console input:

Scanner NAMEe = new Scanner (System.in);

 Example:
Scanner console = new Scanner (System.in);
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canner methods

Method Description
ReXE RN 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

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

SV SiEenEei apra oW ol g e i o e
console.nextInt() ;

int age

SAVAohEds 1 ORE e e e b AR e M B ISR RE L pags i e e e ol e D

o prompt: A message telling the user what input to

type.

// prompt



//

Scanner example

import java.util.*;

public class UserInputExample {
public static void main(String[] args)

Scanner console = new Scanner (System.in);

—_—pp System.out.print ("How old are you?
——» int age = console.nextInt(); .=

—_—3Pp int years = 65 age;

How old are you? 12
53 years until retirement!

// so that I can use Scanner

{

2

age| 12

years| 53




//
Scanner example 2

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

public class ScannerMultiply {

publicastatic i vordematnitst ring bl sargs s
Scanner console = new Scanner (System.in);
System.out.print ("Please type two numbers: ");
int numl = console.nextInt()
int num?2 = console.nextInt()
0 I © K00 JON SN bt —ed aR B 1 e e o B 1 e
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}
e QOutput (user input underlined):

Please type two numbers: 8 6
The product 1is 48

» The scanner can read multiple values from one line.



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?
S ool A oA S B gk e e e e p e [ s e e e RO

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

O e B e O B Al S A A o R B B D P AIe D AT R By R e
int age = console.nextInt();

Output:

What 1is your age? Timmy
Favasut T hputMEsmatehkxception
at java.util.Scanner.next (Unknown Source)

at java.util.Scanner.nextInt (Unknown Source)
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Scanners as parameters

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

publiiresstabrcsveoidrmai RatSf Fan o e R ootk
Scanner console = new Scanner (System.in);
int sum = readSum3 (console) ;
System.out.println("The sum is " + sum);

}

// Prompts for 3 numbers and returns their sum.
public static int readSum3 (Scanner console) {
S AV MNP OB R abrss O BN B A B o S e e v AN N1 O e e e e o

int numl = console.nextInt();
AR R e A A E R = e s S T e EA A o o
int num3 = console.nextInt () ;

return numl + numZ2 + num3;

it



Program puzzle

4,;§§§§¢ﬂ%¢”j;,——

e Consider changing the output to include the minimum value:

Type 3 numbers:
The average 1is

8 6 13
SRS

I 072 T 1 0 0 ey 4 1 D Y= I DI e B~

e How would we change the previous program?

[ OIE 1 oA EN oo f ah= 1 S G R SAVI O S R = T B e Han uh ity Ao R e s el fo g Mot
Scanner console = new Scanner (System.in);
int sum = readSum3 (console);
double average = sum / 3.0
System.out.println ("The average 1s " + average);
// What goes here?

O B R S Rl G e A A e L B S A P s el e e IR IO S e
ShiZznmc (BrolEREAN o onttin ms Gill by ST= SRS B anbbigl oSN o B e Ly RO
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console.nextInt () ;
console.nextInt () ;
console.nextInt () ;

return numl + num?2 + num3;
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Can’t return multiple values!

15 SO Ra o s RS s B b i el R Bl e Y b A SIS L Sh gk aWs

public class Average {
1By o oI oy MR e oA VA s e el e MY 018 FOR BAN B OF G i ] Fativre B Y0 oty W |
Scanner console = new Scanner (System.in);

S e oot Sprl R NS e S R M e er s e

e S N O e T Bl e e L o v
int num2 = console.nextInt ();
int num3 = console.nextInt (),
double average = (numl + num2 + num3) / 3.0;
System.out.println ("The average is " + average);
o e e A b FES 220 B o A e A 2 s M Y A22 I E (s B U BV S e A e do o
Ma Eheminstnuml; S Ma Eh amin (nummes N M S s
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- /else statement

reading: 4.1, 4.6
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Conditionals

e "If you eat your vegetables, then you can have
dessert.”

e “If you do your homework, then you may go outside
to play, or else you'll be grounded for life.”

355



The if statement

Executes a block of statements only if a test is true

if (test) ({

statement; ‘

Is the test true?

statement; no

} execute the
controlled statement(s)
* Example: ater f statement  [€——

double gpa = console.nextDouble () ;

if (gpa >= 3.0) {
System.out.println ("Good job! Here’s a cookie.");

}

16
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The if/else statement

Executes one block if a test is true, another if false
if (test) {
Statement(S) ’ i Is the test true?
} else {
statement(s);
} cuni}tf:ﬁ:?sig;fr:Zilt(s} cuntfgﬁ:;tsiat:l:rr;l:nt(s}
PS Example: —> af?}e{fff?tte?s:tsa;:tr;fnr:nt €«
double gpa = console.nextDouble () ;
if (gpa >= 3.0) {
SV Ecnizersp i n rGoodssrolblidiicr el sr aresalere iy
} else {
System.out.println ("No cookie for you!");
}

357
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Rela

tional expressions

e if statements and for loops both use logical tests.

Borastint
if (1 <=

10)

i st Exriran Lovae o B O Roheoan i o2 Ly |
{

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

o Tests use relational operators:

Operator Meaning Example Value
— equals Jir e true
| = does not equal e Rl e true
< less than HOEE false
> greater than 10 > 5 true
- less than or equal to e d O Falise
- greater than or equal to Splizrm Sae S

18
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Misuse of if

» What's wrong with the following code?

Scanner console
System.out.print ("What percentage did you earn?
R A e R B A R S

int percent =

if
}
if
}
if

if

if

(percent >=
SN S LI OER

(percent >=
System.out

(percent >=
System.out

(percent >=
AV A IO R

= new Scanner (System.in);

90) {

S ehestiglind Map B e feNEtioh Al SRR

80) {

e i el el atee Fere Rt A

70) {

O A B IR G e P HE Ao A r A o

60) {

e A SRR oS A Bl G H O R A B R e

(percent < 60) {

AR P O

Pt et dieia i p Ak

statementl

statementz2

L.
-
Y

is test3 true?

statement3

-
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Nested if/else

Chooses between outcomes using many tests

statementl

if (test) ({
statement(s);
Fraliserrattastiha
statement(s);
} else {
statement(s);
}
* Example: v
if (x > 0) { _'_"'l
e e SO R D R D A B e G Ao R SO R R P oo

Yoelge  1f ((xi <70) =

Sy stemzoutrprintin (" Negativey)s;
} else {

System.out.println("Zero") ;

}

20




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);
el s (test ) v
statement(s); statement1
} else if (test) {
statement(s);
} y
® Exa m p | e : State;enm
5
if (place == 1) { l
System.out.println("Gold medal!").;

} else if (place == 2) {

A A o AL Y R o G0 A B A B Y P o e MM o e o DO B s e e oy ey A o oo e ol e B e o
} else if (place == 3) {

System.out.println ("What comes after last place?");

}

21
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Summary: if structures

o exactly 1 path (mutually exclusive) o 0 or 1 path (mutually exclusive)
if (test) ({ if (test) ¢{
statement(s); statement(s);
} else 1f (test) { rrelrsarrEasctaglyesst
statement(s); statement(s);
e = b v Pearsessrenttastyc ey
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);

P



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.
- (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.
« (2) nested if / else if / else if / else if / else

2



Nested if/else question

. : BMI Weight class
Formula for body mass index (BMI): |———== inderweight
We|ght 18.5 - 24.9 | normal
BMI = heigh Reone x 703 25.0 - 29.9 | overweight
30.0 and up | obese

* 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
T PR B P R A SO A O e Tt s ) A s

Enter next person's information:
g = b o He Niohai Rals g eoan B O o g N = Nl Rureasl o 48]
weight (in pounds)? 130.5

Person 1 BMI = 27.868928571428572
overweight

Person 2 BMI = 23.485824

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

b O R e e e B e pe e e A B e
e e S S O O M ) T L A T A I CIA LA A P N GRS AP
S A o S A A N CA G rom
Scanner console = new Scanner (System.in);

double bmil
double bmi?2

= person (console) ;

= person (console) ;

// report overall results

report(l, bmil);

report (2, bmiZ2);

R B (1 U3 O D TR O 8 3 i B S ek D 0 23 W o < O G = P ity ol o e 05 U DR B 0] Bt Rom 50 ©) 4 IR o

}

// prints a welcome message explaining the program

BN D R EA I o Bl AR IR F s A BT o) 0 B A AR R st
System.out.println ("This program reads data for two people and");
System.out.println ("computes their body mass index (BMI).");
S S e S PR (%
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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) {

SV S EEM RO ER P PR R Y RN e N e X P e S O - 5w N E ORI A O R r

Sy SEemronEprinE-ttherghte v i sanches)s2nss

double height = console.nextDouble (

14

)
System.out.print ("weight (in pounds)? ");
double weight = console.nextDouble ()

SV SEEmTouERR RNt E

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

}

// Computes/returns a person's BMI based on their height and weight.
SN e R R Ry ot BN o R ST R A B BT M T e b e A e P97 S pp O s N I e O PR M e

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

// Outputs information about a person's BMI and weight status.
public static void report (int number, double bmi) ({
e T e N e e Il e S A e e O e e e AR Tl eI o e B [ R e e L P e
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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The if/else hammer

e Just because you learned a new construct does not mean
that every new problem has to be solved using that

construct!
AR int z = Math.max(x, y)
LSRR e A
R
} else {
e
}
double d = a; double d = Math.min(a, Math.min(b, c¢c));
i d e
=y
}
PEavermd i
cEa=iiey

}
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