Announcements

e Date for the midterm: Wednesday, October 20th at 7pm
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Statements

e Variable declaration

type identifier,

e Assignment

variable = expression;

e User Interface: output

System.out.println(string_expression) ;

e User Interface: input

variable = Keyboard.readType () ;
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Primitive Data Types

General category | Type Description Examples
Int Integers 01.-3
long Long integers 655371
Numeric short Short integers 2,-6
byte Bytes 255
float Rationals 1.33f
double Rationals 1.618
char Single characters x,
Text . WL
String Sequences of characters abc
Logic boolean Truth values true, false
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Arithmetic expressions

e If a variable is of a numeric type (int, float, long, etc.)
then an assignment can take the form

variable = arithmetic_expression;

e where arithmetic_expression is an expression involving:

— numbers (of the appropriate type)
— operators (+, -, *, /, %)

— variables (of numeric type)

— parenthesis

e Operator precedence: the order in which operators get
evaluated

— Highest precedence: unary +, unary -
— Mid precedence: *, /, %;
— Low precedence: +, -
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Precedence

a + b + ¢ 4+ d +
1 2 3 4

a + b * ¢ - d /
3 1 4 2

is the same as (a+(b*c))-(d/e)
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Syntax of arithmetic expressions

e An arithmetic expression € is either

— a numeric value (constant)
— or a variable of numeric type
— or an expression of the form
€1 binop €92
where e and eg are arithmetic expressions and binop
is one of the binary arithmetic operators: +, -, *, /,
or %
— or an expression of the form
unop €’
where €’ is an arithmetic expression and unop is one
of the unary arithmetic operators: + or -.
— or an expression of the form
(€')

where €’ is an arithmetic expression.
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Syntax of string expressions

e A string expression € is either

— a string literal (characters enclosed in * ")
— or a variable of String type
— or an expression of the form
€1 + €2
where e is a string expression, + is the concatenation
operator, and es is either a string expression or an
arithmetic expression or a character expression

e Examples:

‘““this 1s a long literal”
“my name 1s ’’ + name

‘“the average is > + (a + b)/2
“I am taking > + n + ‘‘ courses”
“My initials are > + ‘E’ + ‘P’
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Method structure

public class SomeProgram {
public static void main(String[] args)
{
// List of statements
by
b
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Method structure

public class SomeProgram {
public static void main(String[] args)
{
int n = 4;
“I am taking >’ + n + ‘“ courses’’; // WRONG!
by
b
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Method structure

public class SomeProgram {
public static void main(String[] args)
{
int n = 4;
System.out.println(“‘I am taking > + n + ‘ courses’);
by
b

D McGill

10



Method structure

public class SomeProgram {
public static void main(String[] args)
{
int n = 4;
String message = ‘I am taking > + n + ‘° courses’’;
¥
¥
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Method structure

public class SomeProgram {
public static void main(String[] args)
{
float a =
(a +b) /
by

4, b = 2;
2 // WRONG!

¥
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Method structure

public class SomeProgram {
public static void main(String[] args)
{
float a =4, b = 2, c;
c=(a+b)/ 2;
by
b

D McGill
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Statements vs expressions

e A statement is not an expression
e An expression is not a statement

e An expression is a term (e.g. x*2, “a"+b, etc.) inside a
statement, which has a value.

e A statement is an instruction to be executed (e.g. as-
signment, print, etc.) and it has no value.

e A method's body is a list of statements, not a list of
expressions

D McGill
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Strings

String first_name, last_name, temp;
first_name = "Adam";

last_name = Smith;
System.out.println(first_name) ;
System.out.println(last_name);
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Strings

String first_name, last_name, temp;
first_name = "Adam";

last_name = Smith;
System.out.println(first_name) ;
System.out.println(last_name);
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Strings

String first_name, last_name, temp;
first_name = "Adam";

last_name = "Smith";
System.out.println(first_name) ;
System.out.println(last_name);
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Sequential execution

String first_name, last_name;
first_name = ‘“‘Adam’’;

last_name = “‘Smith’’;

last_name = first_name;
first_name = last_name;
System.out.println(first_name);
System.out.println(last_name);

D McGill
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Adam
Adam

Sequential execution
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Sequential execution

String first_name, last_name, temp;
first_name = "Adam";

last_name = "Smith";

temp = last_name;

last_name = first_name;

first_name = temp;
System.out.println(first_name);
System.out.println(last_name);

D McGill
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Smith
Adam

Sequential execution
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Sequential execution

String first_name, last_name, temp;
first_name = "Adam";

last_name = "Smith";

temp = last_name;

last_name = first_name;

first_name = temp;
System.out.println(first_name);
System.out.println(last_name);

D McGill
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Sequential execution

String first_name, last_name, temp;
first_name = "Adam";

last_name = "Smith";

temp = last_name;

first_name = temp;

last_name = first_name;
System.out.println(first_name);
System.out.println(last_name);

D McGill
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Smith
Smith

Sequential execution
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Assignment

e Assignment is not equality

e The right-hand side of an assignment can contain the
same variable as the left hand-side:

int count = 0;

// Here the value of count is O
count = count + 1;

// Here the value of count is 1

String name;
name = ‘“‘Bond’’;
name = ‘“‘James ’’ + name;

e String concatenation is not commutative (a+b is not
b+a)
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25



Operators and types

e The meaning of an operator depends on its context, and
in particular on the types of its arguments

int a =8, b =3, c;
c =a/ b; // Integer division

double d = 8.0, e = 3.0, £;
f =d/ e; // Floating point division

int g,

g =a+ b; // Addition

String h = “one’”, 1 = “two”’, J;
j =h+ 1i; // String concatenation

D McGill
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Assignment

e If variable is of numeric type (int, float, etc.)
variable = arithmetic_expression;

e If variable is of String type
variable = string expression,

e |f variable is of boolean type

variable = boolean_expression;

D McGill
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Boolean expressions

true
false

true && true

false || true
Ifalse
ltrue && false || !false

I (sunny && false)

2 +x==090&& b <8 || ¢ == true

D McGill
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Syntax of boolean expressions

e A boolean expression e is either

— the constant true
— or the constant false
— or a boolean variable
— or an expression of the form
e1 boolop e
where e and ey are boolean expressions and boolop
is one of the binary boolean operators: && (and) or

| (or)

— or an expression of the form
le/
where €’ is an boolean expression and ! is the unary
boolean operator for negation.
— or an expression of the form
(€')
where €’ is an boolean expression
— or an expression of the form
ey relop es
where e and eg are arithmetic expressions and relop
is one of the binary relational operators: <, <=,

==, >:, >, |:

D McGill
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Boolean expressions

boolean a, b;
a = true;
b = la;

int x, vy, d;

boolean c;

c=x-y>04&& x -y <d;
c=(x-y)>=0) & (x-y) <d);

float temp = -25.2f, windchill = -35.2f;
boolean sunny = true, rain, windy, cold, ski;
rain = !sunny;

windy = windchill - temp > -10.0f;

cold = temp < -20.0f;

ski = sunny && 'windy || !cold;

D McGill
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Boolean expressions

float temp = -25.2f, windchill = -35.2f;
boolean sunny = true, rain, windy, cold, ski;
rain = !sunny;

windy = windchill - temp > -10.0f;

cold = temp < -20.0%f;

ski = sunny && 'windy || !cold;

rain = true;

boolean b = true;
b = false;

b = 'b;

b = true && false;

D McGill
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Precedence

Precedence | Operator | Operation Associativity
+ Unary plus
1 - Unary minus right to left
! Logical negation (NOT)
* Multiplication
2 / Division left to right
% Remainder (modulo)
+ Addition
3 - Substraction left to right
String concatenation
< Less than
<= Less than or equal to
4 Left to right
> Greater than
>= Greater than or equal to
== Equals to
5 Left to right
= Different to
6 && Logical conjunction (AND) Left to right
7 I Logical disjunction (OR) Left to right
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Precedence

4 4+ x == 9 && b < 8 || I ¢
2 4 5 3

is the same as (((4+x)==9)&&(b<8))||(!c)

4 + x == 9 & b < 8 || I (1 < x )
3 5 6 4 1

is the same as (((4+x)==9)&&(b<8))||(!(1<x))

D McGill
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Semantics of expressions

e The meaning of an expression is the value of the expres-
sion

— An arithmetic expression is evaluated to a number

— A string expression is evaluated to a string

— A boolean expression is evaluated to a truth-value
(true or false)
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Semantics of boolean expressions

e The value of true is true
e [he value of false is false

e [he value of a boolean variable is whatever value it
contains

e The value of e;&&es is true if the values of €1 and es
are both true, and false otherwise

e The value of e1||eq is true if the value of e; or the value
of e, true, and false if the values of both are false

e The value of leis true if the value of e is false, and false
if the value of e is true
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35



Semantics of boolean expressions

e The value of a1 < asg is true if the value of aq is strictly
less than the value of as

e The value of ay <= aq is true if the value of ay is less
or equal to the value of ag

e The value of a; > ag is true if the value of aq is strictly
greater than the value of as

e The value of a; >= a9 is true if the value of aq is
greater or equal to the value of as

e The value of a; == a9 is true if the value of ay is
equal to the value of as

e The value of a;! = a9 is true if the value of aj is
different to the value of a9

D McGill
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Semantics of boolean expressions

e Truth tables

e Assume that a and b are boolean expressions

a la

true || false

false || true

a b a && b
true | true true
true | false false
false | true false
false | false false

a b allb

true | true true
true | false || true

false | true || true
false | false false
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Semantics of boolean expressions

e The value of

true && false || !false
Is the same as the value of

(true && false) || (!false)
which is

(true && false) || true
which is

false || true
which is

true

D McGill
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e [Exclusive or: either a is true or b is true but not both

Semantics of boolean expressions

2 && b || la && b

J b b | a&&!b I3 la& &b || a&&!b || la&é&b
true | true || false | false false | false false
true | false || true true false | false true
false | true || false | false true true true
false | false || true | false true | false false
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Semantics of boolean expressions

e What is the value of 44x==9 && b < 8 || Ic 7

D McGill
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Semantics of boolean expressions

e What is the value of 44x==9 && b < 8 || Ic 7

e |t depends on the values of the relational expressions
(44x==9), (b<8) and the boolean expression c.

e These expressions depend on the values of x, b and ¢,
which we do not know

e __.but we can consider the all the possible truth values
for each subexpression:
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Semantics of boolean expressions

d-x== b<8 C lc 44x==9 && b<8 (((44%x)==9)&&(b<8))||('c)
true true | true false true true
true true false true true true
true false true false false false
true false false true false true
false true | true false false false
false true false true false true
false false true false false false
false false false true false true
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temp > -20.0 || 'windy && sunny

Semantics of boolean expressions

temp>-20.0 | windy | sunny lwindy | lwindy && sunny (temp > -20.0) || (lwindy && sunny)
true true true false false true
true true false false false true
true false true true true true
true false false true false true
false true true false false false
false true false false false false
false false true true true true
false false false true false false
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Note about variables

e The name of a variable is just a symbolic name to make
the program more readable

e The name of the variable does not give the variable any
special meaning

double temp = -27.0;
boolean cold;
cold = temp <= -20.0;

e Does not mean that it is actually cold!

e |t only means

double x = -27.0;
boolean y;
y = x <= -20.0;

e But it is useful for the programmer to give variables
meaningful names
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