Building Java Programs

Chapter 2
Lecture 2-1: Expressions and Variables

reading: 2.1 - 2.2
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Data and expressions

reading: 2.1
self-check: 1-4
videos: Ch. 2 #1
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Data types

» type: A category or set of data values.
» Constrains the operations that can be performed on data
» Many languages ask the programmer to specify types

» Examples: integer, real number, string

* Internally, computers store everything as 1s and Os
104 = 01101000
el ey
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Java's primitive types

 primitive types: 8 simple types for numbers, text, etc.
» Java also has object types, which we'll talk about later

Name Description Examples
Tt integers 4P Rl 0D 6 R G
double real numbers 3l =005 04

Why does Java distinguish integers vs. real numbers?
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EXpressions

e expression: A value or operation that computes a value.

« Examples: 1 +4 * 5
(o2 kass
42

» The simplest expression is a literal value.
» A complex expression can use operators and parentheses.
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Arithmetic operators

* operator: Combines multiple values or expressions.

+ addition

- subtraction (or negation)
multiplication

division

modulus (a.k.a. remainder)

R

o\©

* As a program runs, its expressions are evaluated.
e 1 + 1 evaluatesto 2

& o o e o DS
« How would we print the text 3 * 4 ?
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Integer division with /

* When we divide integers, the quotient is also an integer.
o A s T RE ot 3ah

3 4 52
4 Yol 10 J 45 ol EETE
2 40 135
2 5 o
54
o
* More examples:
o5 IS 6
= R is 8

s e teel

» Dividing by 0 causes an error when your program runs.
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Integer remainder with %

e The %
oA 50
s i3 o8 is 3
S
AEs i
17
2

Applications of % operator:

-

)

43
NS
20

18

e

» Obtain last digit of a number:

e Obtain last 4 digits:

e See whether a number is odd:
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operator computes the remainder from integer division.

What is the result?

5.0

o o©

2
20
0

5

ZREE e
658236489
Zs e 05

10 1S 7
% 10000 1Is 6489
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Precedence

 precedence: Order in which operators are evaluated.

» Generally operators evaluate left-to-right.
1 -2 -31is (1 - 2) - 3 whichis -4

» But */% have a higher level of precedence than +-

1 + 3 * 4 Is 13
6 + 8 /J 2 * 3
6 + 4 * 3
6 + i is 18

e Parentheses can force a certain order of evaluation:
M e iS 16

» Spacing does not affect order of evaluation
143 * 4-2 is11

=3 9
Copyright 2008 by Pearson Education



Precedence examples

e s o g3 k0 9
. )
| |
2 e 5o 1 + 2 =9
- \ /
| |
2 + 15 2 1 + 4 - 9
\ / \ /
| |
2 + 3 5 =9
\ / \ /
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Precedence questions

» What values result from the following expressions?

¢ 0 /5

b ghis
i
i S

* What is an expression to find the number that is the last
two digits of 20127

e — 11
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Real numbers (type double)

e Examples: 6.022, -42.0, 2.143el7

e Placing .0 or . after an integer makes it a double.

* The operators +-*/% () all still work with double.
e / produces an exact answer: 15.0 / 2.01is 7.5
» Precedence is the same: () before */% before +-

-2 12
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Real number example

2ol e o e

.
|
4.8 pe e Oh e D )
N
|
4= + 9.0 iy
X 7
|
4.8 + 4.5
\ /

-
‘ 13
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Mixing types

* When int and double are mixed, the result is a double.

il R oS

* The conversion is per-operator, affecting only its operands.

i e s

S
|
2 L e
e
|
2.4 R
N
|
P + 1
N i

3.4
3 / 2is 1 above, not 1.5.
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-
e 3 A
e /
|
e 75 - 6 / 4

N
|
2.0 + Tk - 1
\ /
|
9.5 - 1
\ /

14



String concatenation

* string concatenation: Using + between a string and
another value to make a longer string.

"hi"™ + " there" IS "hi there”

Whe et o IS "hello42"
abol d g9 IS "abcl2"

1 + 2 + "abc" S = b
WabcMiE gy IS aba2 Y
o et IS M
e IS "3abc"

» Use + to print a string and an expression's value together.

* Svystem.oub printin ((REECICTNTEE (O~ 1k (10 Py

« Output: Grade: 83.5

=3 15
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String concatenation

questions

 What values result from the following expressions?

e "Yreka" + " bakery"

o Yooctbopusl ik 4 xD

— 16
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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 {
publicrarabieivordimainiString il argsyiy
// Calculate total owed, assuming 8% tax / 15% tip
Systemsountiprintlintisubbotal s )
SysEemioubiprin b init38 a0 g sy

(
(
SyvstemiounbiprinEimti Tax i)
ShVALBE SR e bh se e il st e h foi i R AR DR R e S R S
System.out.println("Tip:") ;
syvstemoubyprint I3 8 A B R By
SwstenonErpranEiret oEadnaiye
Syistemyontbiprint bn 38 ka3
(R8O g R
S e L S

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

-2 18
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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
« Useit

- print it or use it as part of an expression

g

e 19
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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.

e o X

e double myGPA; GPA
my

=2 20
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Assignment

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

e Syntax:
name = expression;

A o waih e
3
X = 3; =

egierndere i e

myGPA = 1.0 + 2.25; myGPA A
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Using variables

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

Trtsss

e

System.out.println("x is " + X); // x is 3
Syatem outiprintEln b T B =iy // 14

* You can assign a value more than once:

Vs X 11
X
S E i e // 3 here

x =4 + 7;
System.out.println("now x is " + x); // now x is 11

S
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Declaration/initialization

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

e Syntax:
type name = value;

¢ double myGPA — 3 95 X 14

o I ar il el Dy
myGPA 395

= 23
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Assignment 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"

* What happens here?

P e
X =x + 2; [/ 227 % 5

-3 24
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Assignment questions

* What is x after evaluating these two expressions?
Tnt e =)
X = 2*x;

* What is y after evaluating these three expressions?
i alls e e
v = yily
Vo vy

-2 25
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Assignment and types

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

& e O // 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?

== 26
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Compiler errors

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

| et e

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

* You may not declare the same variable twice.

& nEber

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

Inbixi— b // ERROR: x already exists

- How can this code be fixed?

-2 27
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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);

R s D A e B B e A R e R R
System.out.println ("There are " + students +
" students in the course.");

o Output:

Your grade was 83.2
There are 65 shiudents Tn the course:

-3 28
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Recelpt question

Improve the receipt program using variables.

or Ulotlit ey AR S Us Ae BRIt e i R o Y !
vublilerstabiervordimain St ringil i iargs)i
// Calculate total owed, assuming 8% tax / 15% tip
Svstemounbiprintnt?Subtotal sy
Syvstemionbiprintn {38 A g 30

RS S
e R

System.out.println
System.out.println

Systemrowbrprintin i Py
System.out.println((38 + 40 + 30) * .15);
Sy abemiont iprin N Ia Tl

Gl 5 b P —_~~ ~ L

Shelin e el
EERcI L el Rl o
(R3S A S R R e

System.out.println
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Recelpt answer

orble e e st s e el
Cierban et At e s e e SRR SR e PR s e
// Calculate total owed, assuming 8% tax / 15% tip
iht suprotal = 98 40 20
double tax = subtotal * .08;
double tip = subtotal * .15;
double total = subtotal + tax + tip;

System.out.println ("Subtotal: " + subtotal);
Sy sbenrouboprinbln i Tas e N g
System.out.println("Tip: " + tip);
Systemroubyprintint Tota o rotal iy

-2 30
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ints vs doubles -- Some
Details

* Both int and double have maximum values (but double is
much bigger!).
e Max value forint: 231 -1 (2,147,483,647)
» Max value for double: approximately 10308

* Ints are exact; doubles suffer from rounding errors (more
on this later)

b
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