Building Java Programs

Chapter 2
Lecture 2-1: Expressions and Variables

reading: 2.1 - 2.2
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Variables

reading: 2.2
self-check: 1-15

exercises: 1-4
videos: Ch. 2 #2
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Receipt example
What's bad about the following code?

public class Receipt {
publiicisbabicrivordimain St ring il argsyiid
// Calculate total owed, assuming 8% tax / 15% tip
Systemsoutyprintintisubbtotala !y
SyvisEem ot p R R b RS 8 A e ROy

(
(
Syvistemsoutiprint Nt Tax i)
Sheis s e b et e o el bt 1 D Ro e AR S ROk s A S
System.out.println("Tip:") ;
Syvsbem oty prin bl 38 A e R S
SVstemvontapr et ot
Sy sbemsontyprint a3 adlerr st
a8 B g B
e A s

 The subtotal expression (38 + 40 + 30) is repeated
* SO many println statements
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Variables

* variable: A piece of the computer's memory that is given a
name and type, and can store a value.

» Like preset stations on a car stereo, or cell phone speed dial:

» Steps for using a variable:

« Declare it - state its name and type
- Initialize it - store a value into it
o Use it - print it or use it as part of an expression

e 4 4
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Declaration

e variable declaration: Sets aside memory for storing a value.
» Variables must be declared before they can be used.

e Syntax:
type name;

- The name is an identifier.

SR G N X

e double myGPA; GPA
my
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Assignment

 assighment: Stores a value into a variable.
 The value can be an expression; the variable stores its result.

e Syntax:
name = expression;

&g s,
3
X = 3; =

* double myGPA;

myGPA = 1.0 + 2.25; myGPA R
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Using variables

* Once given a value, a variable can be used in expressions:

Tt
S g

systemiontiprint En (Y rsh Nt B

System.out.println(b * x - 1);

* You can assign a value more than once:

atighn h o
R
SR e S e b e b ue B bl i e P

x =4 + 7;

Systemioutiprintin Yaow i et seye
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// x is 3
A o e R ]

X 11

// 3 here

// now x is 11



A A A e e

Declaration/initialization

* A variable can be declared/initialized in one statement.

e Syntax:
type name = value;
e double myGPA = 3.95; X 14
o b ariil e s i e

myGPA 395
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ssignment and algebra

* Assignment uses =, but it is not an algebraic equation.

° = means, "store the value at right in variable at left"
e x = 3; means "x becomes 3" or "x should now store 3"

e What happens here?

i gEm i G
X =x + 2; fof < 5
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Assignment and types

* A variable can only store a value of its own type.

& Tnise - e // ERROR: incompatible types

* An int value can be stored in a double variable.
» The value is converted into the equivalent real number.

e double myGPA = 4; myGPA 4.0

e double avg = 11 / 2;
avg 5.0

« Why does avg store 5.0
and not 5.5 7?
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Compiler errors

* A variable can't be used until it is assigned a value.

S 6 D

System.out.println (x):; // ERROR: x has no value

* You may not declare the same variable twice.

STy

int e // ERROR: x already exists
e int x = 3;

g B // ERROR: x already exists

- How can this code be fixed?

1:4:
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Printing a variable's value

* Use + to print a string and a variable's value on one line.

e double grade = (95.1 + 71.9 + 82.6) / 3.0;
System.out.println ("Your grade was " + grade);

s U A e B B e e A S e v v e
Systemiontivpeaintlin(’There are " 4+ students +
" students in the course.");

o Output:

Your grade was 83.2
There Sre 65 gbijdents dn the colurse:

1.2
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Receipt question

Improve the receipt program using variables.

public class Receilipt {
pupe s b a e o d i ma i S e e e g s
// Calculate total owed, assuming 8% tax / 15% tip
SystbemionbiprintinfhSubtotal sy,
SystemionbyprintEnf38u A gy

(

(
S eenmial e e e
SYstenmvontiprantin 38 A0k 3y (3
System.out.println ("Tip:") ;
RO Run S S IR SR S AR M I B R e S
Sy sbemvonbiprrntlnii g galitiyes

(

Fe A RS0
GRS it AP R R B
RSt A D R e

System.out.println
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Receipt answer

oritail e e i e et e
EeRb e e e e e B e e SR T e A R s R
// Calculate total owed, assuming 8% tax / 15% tip
int stprotal = S8R 40 T 30
double tax = subtotal * .08;
double tip = subtotal * .15;
double total = subtotal + tax + tip;

System.out.println ("Subtotal: " + subtotal);
System.out.println("Tax: " + tax);
SV A S G RE ER HARE DAV LBE M O RIRLE B et oY

(

System.out.println("Total: " + total):;
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Building Java Programs

Chapter 2
Lecture 2-2: The for Loop

reading: 2.3

self-check: 12-26
exercises: 2-14

videos: Ch. 2 #3

65



AR

Increment and decrement

shortcuts to increase or decrease a variable's value by 1

Shorthand
variable++;
variable--;

SRRt P
X++;

double gpa = 2.5;

gpa--;
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Equivalent longer version

variable = variable + 1;
variable = variable - 1;

VA T e
// x now stores 3

// gpa = gpa - 1;
// gpa now stores 1.5
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Modify-and-assign operators

shortcuts to modify a variable's value

Shorthand Equivalent longer version
variable += value:; variable = variable + value;
variable -= value; variable = variable - value;
variable *= value; variable = variable * value;
variable /= value; variable = variable / value;
variable 3= value; variable = variable & value;
X += 3; LfoXx = % 43

gra 5 // gpa = gpa - 0.5;

number *= 2; // number = number * 2;

17
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oWeeTy
SR o 1
A A e 1
A A A T 1
S eTe
SRt

e

epetition over a range

BanA
out
Ol
Gl
Gl
Gl

Hepean e
e anena
e anedan)
Heneanaeda
ReneA AR
ehaR At a)

squared =

squared
squared
squared
squared

squared =

1A

1A

1A

1A

1A

1A

+ + + + + +
o Ul i W DN

D PEEEE pt it pETeD LD, SEtt, o

O Ui WD
e e ~e ~e e e

» Intuition: "I want to print a line for each number from 1 to 6"

* There's a statement, the for loop, that does just that!

for (int 1
Sy Stenroutyprantiinitagan

}

molr i dm 6

i++) |

Sefbihastol iy W i

e "For each integer i from 1 through 6, print ..."
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for loop syntax

for (initialization; test; update) { }header

statement; =
statement;
e >~ body
statement;

} i

» Perform initialization once.

» Repeat the following:
« Check if the test is true. If not, stop.
- Execute the statements.
« Perform the update.

19
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Initialization

eNeEE 0D . — R e
System.out.println(i + " squared

» Tells Java what variable to use in the loop

» Called a loop counter

- Can use any variable name, not just i
« Can start at any value, not just 1
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(L 1)y
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Test

forilint 1 = T, HEES=IG: i 11
SvASheE e b e e e o e e e e

» Tests the loop counter variable against a bound

» Uses comparison operators:

< less than
<= |less than or equal to
> greater than

>=  greater than or equal to

24
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Update

for binb =l e G R )
SvASheE e b e e e o e e e e

 Changes loop counter's value after each repetition
» Without an update, you would have an infinite loop

» Can be any expression:

fortont =T iceOegge 0o
Systemioutiprine Enti):;
}

22
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e e e

4 System.out.println(i + " squared =

}

5 System.out.println ("Whoo!") ;

Output:

1 squared = 1
2 squared = 4
3 squared = 9
4 squared = 16

Whoo'!
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Loop walkthrough

1 Perform initialization once

\/4

ncA yes
Is the test true?

v

execute the
controlled statement(s)

3

v

perform the update

5

} execute statement
after for loop

i



General repetition

System.out.println Yo
System.out.println am so smart");
System.out.println il S0 iama T Ly
) 7
) 7

CInEvcamaaa e ma et
("I
("I
Systemyountyprintinih T an so ismark?
("I
("S
("I

Sy stemyonbiprintin ali SO ismart
systemioutiprintin =M=R e
Systemvoutabrintdn e a s =N=a RV

* The loop's body doesn't have to use the counter variable:

for {int 3I7= 1373 <= 5 iaF4) // repeat 5 times
System.out.println("I am so smart");

}
SV esEemEbutaprant oV
Systemvontaprentiba i v mammes N e R
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Multi-line loop body

SV e Eemsbutaptint i i e e
e e

System.out.println ("\\ /") ;
System.out.println("/ \\");

}

SystemioutiprIintin (T —aa gy

e Output:

+————+

% .

/ A

\ /

’ 3

\ /-

/ \

+————+
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Expressions for counter

rnbahighPemp =757

for (int i = =3; i <= highTemp / 2; i++) {
Shsamwiiiothe Welsiay sl el s e R e

}

e Output:
20.
28
Sy
Jda
33
B

OO0 D N b ey

26
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Systlem. out prini

e Prints without moving to a new line
» allows you to print partial messages on the same line

int highestTemp = 5;

e N
System.out.print((1 * 1.8 + 32) + " ");
}
o Output:

26 h 28 d B0 ol 3 3 3 h e

3
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Counting down

* The update can use -- to make the loop count down.
» The test must say > instead of <

SV EmYO B R e n e
For Shrnb ani=nlifen g e ) e i B
B eRan S E aNe B

}
systemsoubiprant inttblastoff e

e Output:
B atg o e s s
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,//

apping loops to numbers

forinticount e coumnb s hricount il

» What statement in the body would cause the loop to print:
Ayl

o N cornt v s aounE s v s onneh iy

System.out.print(3 * count + 1 + " ");

g - 29
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Slope-intercept

forinticount e coumnb s hricount il

}

» What statement in the body would cause the loop to print:
e

 Much like a slope-intercept problem:
« count IS X
o the printed number is y

« The line passes through points:
(1I 2)’ (2I 7)’ (3I 12)/ (4I 17)/ (5I 22)

« What is the equation of the line?

Copyright 2008 by Pearson Education

30



Loop tables

» What statement in the body would cause the loop to print:
2 o op

* To see patterns, make a table of count and the numbers.

» Each time count goes up by 1, the number should go up by 5.
» But count * 5 is too great by 3, so we subtract 3.

count ru”nberto|m1nt 5 * count |5 * count - 3

1 2 5 2
2 10 7
3 12 15 12
4 17 20 17
5 22 25 22

5
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Loop tables question

» What statement in the body would cause the loop to print:
Tr il 95

» Let's create the loop table together.

» Each time count goes up 1, the number printed should ...
e But this multiple is off by a margin of ...

count | number to print wd R count =4 Cconnb el
1 17 -4 17
2 13 -8 12
3 9 -12 9
4 5 -16 5
5 1 -20 1
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