Building Java Programs

Chapter 3
Lecture 3-3: Interactive Programs w/ Scanner

reading: 3.3 - 3.4
self-check: #16-19
exercises: #11
videos: Ch. 3 #4
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Interactive programs

* We have written programs that print console output, but it
is also possible to read input from the console.

» The user types input into the console. We capture the input
and use it in our program.

e Such a program is called an interactive program.

» Interactive programs can be challenging.
« Computers and users think in very different ways.
» Users misbehave.
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Input and System. in

S oVsStem. our
* An object with methods named println and print

® System.1in

» not intended to be used directly
» We use a second object, from a class Scanner, to help us.

e Constructing a scanner object to read console input:

Scanner NAMe = new Scanner (System.in);

 Example:
Scanner console = new Scanner (System.in);
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Java class libraries, import

* Java class libraries: Classes included with Java's JDK.
e organized into groups named packages
» To use a package, put an import declaration in your program.

* Syntax:
// put this at the very top of your program
import packageName. *;

* Scanner IS in a package named java.util

import java.util.?*;

» To use Scanner, You must place the above line at the top of
your program (before the public class header).
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Scanner methods
Method Description
nextInt () reads a token of user input as an int
nextDouble () reads a token of user input as a double
next () reads a token of user input as a String
ol reads a /line of user input as a String

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

Systemsoutiprint (PHowoltdiare vouz ") // prompt
int age = console.nextInt();
SV etemav o vpEaa el e e T e

(40 =age)y Eal iua gy

- prompt: A message telling the user what input to type.
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Example Scanner usage

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

Sen e el e e o e e
PRl G B et ol N R R Fa o e
Scanner console = new Scanner (System.in) ;

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

ST w = B Ab v w s e bt O 9T e S R el o e S D i S S

}

e QOutput (user input underlined):

How old are you? 14
A et s o n e e B A N e i
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Another Sscanner example

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

e e e e e e
e NI e e e e e R e e e e
Scanner console = new Scanner (System.in) ;

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

int numl = console.nextInt();
int num?2 = console.nextInt() ;
int num3 = console.nextInt() ;
TS o= A n g et aV Bk g0 BE L g Dl g e S o N gt
System.out.println("The sum is " + sum);

}

e QOutput (user input underlined):
Please type three numbers: 8 6 13
The sum is 27

» The Scanner can read multiple values from one line.
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Input tokens

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

« How many tokens appear on the following line of input?
v Tahnaomi o e e T S ol g $2.50 o

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

Systemsoutoprinttiwhabtisvorage iy
int age = console.nextInt();

Output:

What is your age? Timmy
java.util.InputMismatchException
atgavasubEidiseannerinexttinknown  Sonrce)

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

e If many methods read input, declare a Scanner in main and

pass it to the others as a parameter.

publrerstaraarvordimavntSErirngihargs)ivg

e e e e e e o A e A
int sum = readSum3 (console) ;
Systemvoutiprintln ¢ he sum st gnmyes

}

// Prompts for 3 numbers and returns their sum.
public static int readSum3 (Scanner console) ({
System.out.print ("Type 3 numbers: ");

int numl = console.nextInt () ;
int num2?2 = console.nextInt () ;
intonum3s=rconsole . next nt ()

A ooy A B A B R e A D A A Y A N A
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Cumulative sum

reading: 4.1
self-check: Ch. 4 #1-3
exercises: Ch. 4 #1-6
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Adding many numbers

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

rRtasum =l b e
Syelemaeu el e el N e e

* What if we want the sum from 1 - 1,000,0007?
Or the sum up to any maximum?

* We could write a method that accepts the max value as a
parameter and prints the sum.

» How can we generalize code like the above?

S 13
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A failed attempt

e An incorrect solution for summing 1-1000:

05 A Qe A £ A SRR N I A e e O 9 BN et e 0 S e

TR Sl
SR = ST A g

}

// sum is undefined here
Systemont  iprintin{ e sum 18 N sum)

* sum'S scope is in the for loop, so the code does not compile.

o 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.

g
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Fixed cumulative sum loop

* A corrected version of the sum loop code:

int sum = 0;

AH @R e (i o e i LS e

SUmM = s imy et
}
SRvgshersliieibhriohah e hul ol B ol =S ab R R R D B
Key idea:

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

* This cumulative idea can be used with other operators:
Int - produce = 1
3 (@ e Goa A Ty e e e L e B R R I e o e |

product = product * 2;
}

SysEcnontiprintipt g =a v roducE) ;

« How would we make the base and exponent adjustable?
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Scanner and cumulative sum

* We can do a cumulative sum of user input:

Scanner console = new Scanner (System.in);

int sum = 0;

A L e s 10 ) B Ape o RAEA At LAt e e B GRS LA Y T
System.out.print ("Type a number: ");
sum = sum + console.nextInt() ;

}

Sy o e MmOt Dy R P S S e S T )

' Copyright 2008 by Pearson Education



//

 —
User-guided cumulative sum

Scanner console = new Scanner (System.in);
SVeemwot P rin et Howsan e nanb e s ad clreatiopes
int count = console.nextInt() ;

TS Tm =g
fortintdrsrlyyay <= comantE: 1++)
System.out.print ("Type a number: ");
sum = sum + console.nextInt();
}
ShVishe sviiioybaw ity ohamat wauia T Gl Bl n? =ee bR S B SR LR g B
» Output:

How many numbers to add? 3
Type a number:
Type a number:
Type a number:
A AT =Y G B a AR

lWwionIN
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Cumulative sum question

* Write a program that reads two employees' hours and
displays each employee's total and the overall total hours.

« The company doesn't pay overtime; cap each day at 8 hours.

e Example log of execution:

ek e e e e s R s el R e

B 6

Hoursaad2

Hours? 5

Emplioyeevitsrtotalihonrs e liDipe 3 idaswy)

Enmployee 2y How manyidays 22

Hours? L1

Houremt

Employee 2's total hours = 14 (7.0 / day)

AbY @ Rl U i o Ve Y B G A Y % ] Y il U 1)
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Cumulative sum answer

// Computes the total paid hours worked by two employees.
// The company does not pay for more than 8 hours per day.
// Uses a "cumulative sum" loop to compute the total hours.

a1} of o o wigity Vs b BA O st it
pHbPrere by Honrgid
pubiestatie wold i ma o SEritg il argeyiy

Scanner console = new Scanner (System.in);

int hoursl = processEmployee (console, 1);
int hours2 = processEmployee (console, 2);

B0 1 WA o) Yo U B A 0 0§ bt ks B eds, A P 0 bt s BV
ShvAcAuI S o1 bk i o ad it taa U @il o huie tARAAY o HmA b = Vi © 0 e o) O Y AU AR et o 0 e B £ 1

—
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Cumulative sum answer 2

// Reads hours information about an employee with the given number.

// Returns total hours worked by the employee.

public static int processEmployee (Scanner console, int number) {
System.out.print ("Employee " + number + ": How many days? ");
int days = console.nextInt();

// totalHours is a cumulative sum of all days' hours worked.
int totalHours = 0;
2 o8 Qigid 6 a0 g e S 40 B R 0 s Y AS A A I a8 AR

ShrAShur =371 4% o] b vt o h e tyg e iy s KA b ol = e aat g

int hours = console.nextInt();

totalHours = totalHours + Math.min (hours, 8);

}

double hoursPerDay = (double) totalHours / days;

System.out.printf ("Employee %d's total hours = %d (%.1f / day)\n",
number, totalHours, hoursPerDay);

System.out.println () ;

rerurnvhotatdonrss
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Cumulative sum question

* Write a modified version of the Receipt program from Ch.2
that prompts the user for how many people ate and how

much each person's dinner cost.

» Display results in format below, with $ and 2 digits after the .

» Example log of execution:

How many people ate? 4

Person #1: How much did your dinner
Person #2: How much did your dinner
Person #3: How much did your dinner
Person #4: How much did your dinner
SubEotal s Sanang

Tax: $5.60

S v S N A )

S e S Y R A
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Cumulative sum answer

// This program enhances our Receipt program using a cumulative sum.
TIPOEE i aiErig s

public class Receipt2 {

publievstaticywoldimain et ritng il arasyiy
Scanner console = new Scanner (System.in);
System.out.print ("How many people ate? ");
int people = console.nextInt();
double subtotal = 0.0; // cumulative sum

e e e e
SyvSbemionEiprintitPersom bt araaiad
": How much did your dinner cost? ");
double personCost = console.nextDouble();
subtotal = subtotal + personCost; // add to sum
}
results (subtotal) ;

}

// Calculates total owed, assuming 8% tax and 15% tip
O ER B A AR R iy N A i SV O A D S T R UL ISR CU Y G B A AR
doublevaser=ranhEofalunkuan(Rg s
RO S I S e e T A
doublevbotal =rsubiobal drtax v brp;

A0 Y SV B SR E G PO N A0 M SRS 1 M, s A e L B G D v A
Sy emsonb e prinE R TR S S 2 N tax),
System.out.printf ("Tip: $%.2f\n", o
System.out.printf ("Total: $%. 2f\n" tot s
- }
. 21
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The if statement

Executes a block of statements only if a test is true

if (test) ({
statement;
statement; e
} cont roﬁr:c;:iitt:rient(s}
execute statement
after if statement  [€
» Example: e eteremen
double gpa = console.nextDouble()

if (gpa >= 2.0) {
Sy o ey pErnt I APl eabipn arcepiadiii
}

22
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The if/else statement

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

e Iesh
statement(s); ”°
} else {
Statement(S) ; execute the 'else’ execute the 'if'
} controlled statement(s) controlled statement(s)
> aier fleloe statement [€——
 Example:
double gpa = console.nextDouble () ;

if (gpa >= 2.0) {

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

ShYAnve S s Oy e At e W M B Y et s MR M e MRl H a e Sl S AV Y PN
}
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For

SEAE

Relational expressions

* Atestinan if is the same as in a for loop.

Galhane) tat

iy e
(1 <= 10)

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

» Tests use relational operators:

Operator Meaning Example |Value
== equals Lk == 2| true
L does not equal 3.2 1= 2.5| true
= less than Tl false
> greater than 10> 5 true
== less than or equal to 126 <= 100 | false
P greater than orequal to| 5.0 >= 5.0 | true
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Logical operators: &s, ||, !

e Conditions can be combined using /ogical operators:

Operator | Description Example Result
&& and (2 == 3) && (-1 < b)) | false
|| or (Zomsr sy a ey e eite
! not 1 (2 == 3) true

P q Pssq |pPllgq
IR Y S S ¥ AT = e YA ps ey Erire
true | false| false true
false|true | false true
false | false | false false
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true false
false | true

* "Truth tables" for each, used with logical values p and g:
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Evaluating logic expressions

» Relational operators have lower precedence than math.
G e e
Bk J oo narahokag
35 >= 3 + 30
35 >= 33
Lrue

» Relational operators cannot be "chained" as in algebra.

e g (assume that x is 15)
true <= 10
Sl

» Instead, combine multiple tests with s& or | |
2 <= x && x <= 10 (assume that x is 15)
true && false
false

26
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Logical questions

* What is the result of each of the following expressions?
TPl v
LpE g =T
A e s

< X && y <= zZ

o)

R R R o

([ ]
XX K
o\©

S
Db s Dl
= e

e Answers: true, false, true, true, false
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