Lecture 2
Part A

Selections -
Motivation of Conditionals



Why Selective Actions Test Inputs:

. . . radius =@)
1 import java.util.Scanner;
g publ:l.c_ class ComputeArea { _ rad|us =®
public static void main(String[] args) {
4 Scanner input = new Scanner (System.in);
5 System.out pri_z_a;ln("Enter the radius of a circle:");
@ double radfiusFrimUser = input.nextDouble();
7 final double PI = 3.14; 2 -3
8 double area = radiusFromUser x radiusFromUser x PI;
9 System.out.print ("Circle with radius " + radiusFromUser) ;
10 System.out.println(" has an area of " + area);
11 /| input.close();
12 }

13 e

If the user enters a positive radius value as expected:

@\ W AL
gnter the radius of a circle: L [Jf&!ﬂd’fﬁe A&é ﬁé
Circle with radius 3.0 has an area of 28.26 M ‘/k,{// @ ?Zmlfm/

However, if the user enters a negative radius value:

Enter the radius of a circle:

Circle with radius —-3.0 has an area o0f\(28.2606
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Selections -
If-Statement: Syntax and Semantics
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start of if-statement

Semantics/
Meaning

A Single If-Statement

Syntax

if ( BooleanExpression; ) { /% Mandatory x/
Statement, 1; Statement, 1 ;

}

else if ( BooleanExpression, ) { /* Optional #*/
Statement, 1; Statements o ;

}

. /* as many else-if branches as you like #*/

else if ( BooleanExpression, ) { /* Optional */
Statement, 1; Statement, o ;

}

else { /# Optional */
/* when all previous branching conditions ardg
Statement,; Statements;

ooleanExpres@ evaluares to true | soenens |
-~

end of if-statement




If-Statement Case 1: Example

Only first satisfying branch executed; later branches ignored.

FE (i < 0) f

- -
System.out.print 1 is negative"
} AAAAN Qg

; } is eq al to 10");

tin("i is greater than 10");




start of if-statement

Semantics/
Meaning

A Single If-Statement
Syntax

if ( BooleanExpression; ) { /% Mandatory x/
Statement, 1; Statement, 1 ;

}

else if ( BooleanExpression, ) { /% Optional
Statement, 1; Statements o ;

}

. /* as many else-1if branches as you like #*/

BooleanEzpression;

BooleanEzpressions

else if ( BooleanExpression, ) { /* Optional */
Statement, 1; Statement, o ;

}

else { /# Optional */
/* when all previous branching conditions ardg
Statement,; Statements;

}

Statement,, 2

Case 2
BooleanExpressioni) evaluares to false [ sttt
BooleanExpressiornz)evaluares to frue

end of if-statement




If-Statement Case 2: Example

Only first satisfying branch executed; later branches ignored.

';‘:‘(1'<_O) §40 @

ystem.out.println("i is negative");

}
else if(i < 10) { {4 lo @

System.out. prlntln(f )15 less than Ebé@ 1o");

== 1) |
\yspfem. out. prlJLU]"l is equal to 10");

\7 2459
e
ex.out.println("i is greater than 10");

Console

1 B lss than (o



start of if-statement

Semantics/
Meaning

A Single If-Statement
Syntax

if ( BooleanExpression; ) { /% Mandatory x/
Statement, 1; Statement, 1 ;

}

else if ( BooleanExpression, ) { /% Optional
Statement, 1; Statements o ;

}

. /* as many else-1if branches as you like #*/

BooleanEzpression;

else if ( BooleanExpression, ) { /* Optional */
Statement, 1; Statement, o ;

}

else { /# Optional */
/* when all previous branching conditions ardg
Statement,; Statements;

}

True
Boo\eanExpressiogh Statement,, 1 Statement,, 2

Fals
L gceeof
tatemeNt, %
BooleanExpressiornii)evaluares to false =

Boo/eanExpressiog evaluares to false
Boo/eanExpressio@evaIuares to true

end of if-statement




If-Statement Case 3: Example

Only first satisfying branch executed; later branches ignored.

pif (i < 0) { (0<0 ©’

)QSystem.out.println("i is negative");

} @
else if (i < 10) { [0 £ [0
Y System.out.println("i is less than than 10");

}
else if (i —— 10) ( fo==10 @

System.out.println("i is equal to 10");

bypesed.

t.println("i is greater than 10");

Console

T_mé{?daf—bo [0



start of if-statement

. Semantics/
A Single I1f-Statement Mot
J eaning
Stat: "

s y n f a x BooleanEzxpression; Statement; | 12

if ( BooleanExpression; ) { /% Mandatory x/
Statement, 1; Statement, 1 ;

}

else if ( BooleanExpression, ) { /* Optional #*/
Statement, 1; Statements o ;

}

. /* as many else-1if branches as you like #*/

BooleanEzxpressiony Statements 1 Statements o

else if ( BooleanExpression, ) { /* Optional */
Statement, 1; Statement, o ;

}

else { /# Optional */
/* when all DIGV7OUS branch _znq cond
Statement,; Statements;

}

BooleanExpression, Statement,, 1 Statement,, 2

An else statement is present Dle '4“/(,

BooleanExpressiorp)evaluares to false ﬂl\%
BooleanExpressior) evaluares to false [ statenens | 7&/ €/J‘€

BooleanExpressiomiyevaluares to false end of - statement




If-Statement Case 4: Example

No satisfying branches, and an else part is present,
then the default action is executed.

?(System out.println("i is negative");

}
jelse if (i < 10) { [2 <10 @

)QS‘ystem out. prlntln("l is less than than 10");

else if(i == 10) {‘Z 5[0@

——~

KSystem.out.prlntln("l is equal to 10");

System.out.println("i is greater than 10");

Console

'Z (_{5 yEfg/ ﬂa"( /O_




. Semanll-ics/ start of if-statement
A Single If-Statement . .
- eaning .

) ~
s y n fa x BooleanEzpression; P> Statement, 5 Statement; »

if ( BooleanExpression; ) { /% Mandatory x/
Statement, 1; Statement, 1 ;

}

else if ( BooleanExpression, ) { /* Optional #*/
Statement, 1; Statements o ;

}

. /* as many else-if branches as you like #*/

o

else if ( BooleanExpression, ) { /* Optional */
Statement, 1; Statement, o ;

/% Optional =/
n all previous branching conditions ar
Statement,; Statements;

An else statement is

BooleanExpression: evaluares to false

BooleanEzxpressi @) Statement,, /

BooleanExpressionz evaluares to false

BooleanExpressionn evaluares to false

end of if-statement




If-Statement Case 5: Example

No satisfying branches, and an else part is absent,
then nothing is executed.

dmie i =(12>
if(i < 0) { 1249
7(§ystem.out.println("i s negative¥):

}
else if (i < 10) (|2 €O @

)(System.out.println("i is less than than 10");

} ®.
pelse if (i == 10) {{2:—40 -

z?ystem.out.println("i is equal to 10");

Console
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Defining Logical Operators: Truth Tables
1 A

Vv
Negation (- , not) Conjunction (_A ,_ and) Disjunction (v , or)
P |l!'P PlQl Pa&a&Q PlQfl PllaQ
false false |false false |[false
false | true false | true
frue true |false true |false
true | true true | true
s K




Example of Logical Operation: Negation
l(md(q;lfO) % Cratiee Tes.’r Inputs:

a ,
g
The result is the “negated” value of its operand. @

Operand op !op
,F true false
) é’) false true
double radius$= 01nput nextDouble () ;

final do@fcj@ 3.14; T-F F
boolean = radius > 0}

%rnot the case that isPositive 1s true */
P ntln( Error: radius value must be positive.");

XSysStem. out.pr.

) =
Boico) i L itheame o e alste g T %/
XSystem.out.println("Area is " + radius * radius x PI);

}




Example of Logical Operation: Conjunction
e

LS 35 Ot 22 7§5E065 ole . age = 30
age = 50

Test Inputs:

éyecéf'
If one of the operands is false, their conjunction is false. age = 70
Left Operand opl Right Operand op2 opl && op2
frue frue true
frue false false
false frue false
false false false

int age = input.nextInt();
boolean isOldEnough = age >= 45;
boolean isNotTooOld = (age < 65;

if @EESOlaERough) { /+ young x/ }
else if (isOldEnough && isNotTooOld) { /+ middle-aged #*/ }
else { /x senior =/ }




Example of Logical Operation: Conjunction

3 o\ff"‘”'ﬁl( Test Inputs:

5 45 50E 22 WI085 ke age

Age < 65T age

If one of the operands is false, their conjunction is false. age 2 /0
Left Operand op1 Right Operand op2 opl && op2

Crue true rue L
fa se true false T P
T @ o false ' false false ;

intggqe 1NPUL; nextInt() @ A V ;% .

booleanVZsOldEnough = —age >= 45
r@im rooOld ge 7

| 50 TErough) x&&m_‘ 122 T @
.f- 1mnough‘ 1sNotTooOld {x‘/* middle—-aged =/ }
%

{ [+ sepnigQr *Z }




Example of Logical O_perafion: Dis junction Test Inputs:

age = 70
st\\ (X _O_O_ age = 15
dﬁ one of the operands is true, their disjunction is true.§ age = 40
Left Operand opl Right Operand op2 opl || op2

false false false

true false true

false true true

true frue frue

int age = input.nextInt();
boolean isSenior = age >= 65;

boolean isChild = (age < 18;
if (isSenior || GBESEEENe) { /+ discount */ }
else { /* no discount =*/ }




Example of Logical Operation: Disjunction Test Inputs:
18 65

75&““’\4'8 T

f one of the operands is frue, their disjunction is frue.

Left Operand opl Right Operand op2 opl ||

false. @SE) _




