Lecture lll:

Conditions + loops

Mark Huiskes
LIACS, Leiden University
Introduction to Programming, Media Technology MSc




Lecture Schedule

15 Sep
Today

29 Sep
Today

13 Oct
20 Oct
27 Oct
3 Nov

10 Nov
17 Nov

Lecture |
Lecture i

Lecture Il
Lecture IV
Lecture V
Lecture VI

Lecture VII
Lecture VIII

Variables, data types, operators + assignments
Functions + mouse interaction

no class

Conditions + loops

Arrays

Classes + designing complex programs
Recursion, data structures + sorting

no class

Images and libraries

Max/MSP/Jitter (Edwin van der Heide)



Today

Tips + tricks

Summary sketch

Assignments last week

Conditions: logical expressions and booleans
If-statements

Loops

o g h wWbhNPE



Tips & Tricks

Using Processing from Eclipse:
http://processing.org/learning/tutorials/eclipse/

& Java - BankAccountTests.java - Eclipse SDK

File Edit Refactor Source Mavigate Search Project Run Window Help
M RS- R R’ SR R - C R - I RN R R = B R TR IR (55|87 sava | %5 Debug
Hierarchy =08 m BankAccountTests. java 24 m BankAccount.java =8
FAN | <)=='=> = package org.eclipse.banking.tests; |
B'Jp‘JEanking - . s . BigDecimal
58 org.edliose.banking #import java.math.BigDecimal:[]
=~ [J] BankAccount.java . o
=) G BankAccount puoblic class BankBiccountTests extends TestCase
o balance =/ public void testDeposit() throws Exception {
© depositiBighecmal) BankBiccount account = new BankAccount():
account .deposit (new BigDecimal (1000)):
@ getBalance() _ s A
© withdraw(BigDecmal) account .deposit (new BigDecimal (100));
=] m InsufficentFundsException java
assertEquals (new BigDecimal (1100), account.getBalance()):
[=R = ora. | ng
[3] BarkAccountTests.java i
B4 JRE System Library [ir=1.5.0_08] ~ bl ‘a Hithd n = i
B Unit 3.8.1 B ic void testWithdraw() rows Exception {
Bankficcount account = new BankAccount();
account.deposit (new BigDecimal (1000)):
account.withdraw(new BigDecimal (100)):
EE Outline &2 =0 assertEquals (new BigDecimal (900), account.getBalance()):
_ H N
BB e w T
org.ediipse.banking. tests = public void testOverdraft() throws Exception {
P .
= import declarations Bank@iccount account = new BankBhccount():
2-@ BankAccountTests try {
@  testDeposit) account.withdraw (new BigDecimal (100)); 3
@  testWithdraw() T —— - - - . o )
@ testOverdraft)
Problems  Javadoc | Declaration | Tasks | gt JUnit 52 &b et R R E~-~=0
Finished after 0.031 seconds
Runs: 33 B Errors: 0 O Falures: 1 I
=] EF_l org.ecipse. banking. tests. BankAccountTests [Runner: = Failure Trace |i
e testDeposit 0 junit. framework. AssertionFailedError: InsufficentFundsException should have been thr
EE' testwithdraw = at org.edipse.banking. tests. BankAccountTests. testOverdraft{BankAccountTests. java:
g testOverdraft
< 3& | =
:" @ org.edipse.banking. tests - Banking
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Control Flow



Introduction

« The control flow statements of a language specify the order
In which computations are performed

 Today we learn about conditional execution: if-else

if (something-is-true)
do-something

else
do-something-else

« And about how to loop...: for and while, e.g.

while (something-is-true)
do-something

« Both depend on logical expressions: expressions that
evaluate to either true or false



Conditions: Logical Expressions and Booleans



Simple logical expressions

« Simple logical expressions: comparison of two expressions
by means of a relational operator

« Later on we will see that we can make other logical
expressions with logical operators



Relational Operators

These are all of them

. > greater than

« >=  (reater than or equal to
e < less than

e <= lessthan or equal to

« == equalto

« I=  notequalto



Examples

e 1<2

e 1<1

« 1<=1001
e 1<=1

e 1<=-1
o 1 ==

e 1==10
e 11=2

e 11=1

« 1000 !=1000
e 1=1

true
false
true
true
false
true
true
true
false
false
error



Boolean variables

» Variables of type boolean can store the result of a logical
expression

« A boolean variable can have only two values: true or
false

* Logical expressions are also called boolean expressions

* (And sometimes they are also called relational or conditional
expressions, depending on context)

Example: int x = 100;
boolean flag;
flag = (x >= 90);

boolean £ = true;
f = (x <= -10);
println(£f) ;



Conditional execution/branching: If and If-Else

1. If
If (logical expression) {
statements
}
Example: int x = 150;

if (x > 100) {

ellipse (50, 50, 36, 36);
}
line (20, 20, 80, 80);



2. If - else

If (logical expression) {

statements
}
else {
statements
}
Example: int x = 50;

1if (x > 100) {
ellipse (50, 50, 36, 306);

else {
rect (33, 33, 34, 34);

line (20, 20, 80, 80);



Example 111.0



Example 11].1



Logical operators

&& logical AND
| logical OR
! logical NOT



More logical expressions

Examples:

1. ((x > 5) && (x < 10))

is true only if both value-of-x > 5 AND value-of-x < 10, i.e. only
If 5<value-of-x <10.

2. ((x < B) || (x>10))

IS true If value-of-x < 5 OR if value-of-x > 10



''(x < 5)

IS true only if the value of x is NOT less than 5,
so only if value of x >=5



value of x
false
false
true
true

value of x
false
false
false
true

value of x
false
true

value of y
false
true
false
true

value of y
false
true
false
true

value of X && y
false
false
false
true

value of x || y
false
true
true
true

value of Ix
true
false



A few examples

e Int x = 3;
boolean b;
b= (x> 2) && (x < 4);

e int y = 5;
b = (x >vy) && (sth-very-difficult);

+ b= (x-y>0) || (x+2==05)

e (x !'=x) || (2 * x>y + 0.5)



Example 111.2



Loops



Loops

« Repeating statements

« Two main constructs: while and for



While-loop

while (logical expression) {

statements
Example:
int counter = 0;

while (counter < 10) {
println("hello");

counter++;



Printing sequence of numbers



Example 111.3



For-loops

« Another very common way to do loops

» Clear notation: all loop-variable-admin is nicely packaged in
the for-statement header

« (also prevents forgetting initialization and updating)



Original code

size (200,
line
line
line
line

line

line

line

100,
110,
120,
130,
140,

line
line
line
line

(
(2
(3
(4
(5
(6
line (7
(8
(9
(
(
(
(
(

1line

200) ;

20,
20,
20,
20,
20,
20,
20,
20,

20,
20,
20,
20,
20,

20,
30,
40,
50,
60,
70,
80,
90,

100,
110,
120,
130,
140,

size (200,
for (int 1

line (1,

Using for

200) ;

20,

20; 1 < 150; 1i+=10)
i, 180);

Example from Processing, Reas and Fry (2007)

{



For-loops

General form: for (initialization; test; update) {
statements

Initialization typically initializes the variable that will change during the
loop,e.g.i = 0(or: int i = 0; the variable goes out of scope at the

end of the loop)
The for-loop keeps running as long as the test ( a logical expression) is
true

Update increases or decreases the loop-variable by a certain amount, e.g.
1i++ or 1+=10

Typical use: for (counter = 0; counter < 10; counter++) {
// do something with counter, e.qg.

println (counter) ;



Example 111.4



Nesting for-loops



Example Ill.5



Example 111.6



