Lecture 2
Part E
Selections -

Laws of Logical Operators,
Precedence of Logical Operators



Logical Law: Negation of Relational Operation

Test Inputs:
Relation Negation Equivalence ' '
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Two-Way If-Stmt: Handling Errors

Test Inputs:

public class ComputeArea {
public static void main (String[] args) {

'radius

Scanner input = new Scanner(System.1in); r dius
System.out.println("Enter a radius value:"); a
double radius = input.nextDouble();

final double PI = 3.14159;
Iaif ) { /% condition of invalid inputs =/

p———————
nystem. out .printlin (ghEeaens

Negative radius value!");

¢ /* implicit: ! (radius < 0), or radius >= 0 #*/
doUble area = radius » radius x PI;
System.out.println("Area is " + area);

public class ComputeAreal {
public static void main(String[] args) {
input.close(); Scanner input = new Scanner (System.in);
} System.out.println("Enter a radius value:");
double radius = input.nextDouble();
final double PI = 3.14159;

~>ir \GEEEERF /« condition of valid inputs +/
>=O) X double area = radius x radius x PI;
System.out.println("Area is " + area);

! (VM/KU‘
/ (YM(MS <0) '

Vﬁdf‘d‘< O > { /% implicit: !(radius >= 0), or radius < 0 */
- YM—VI\(\ 7, 0 ﬂ}[System.out.println("Error: Negative radius value!");

g

input.close();

}



Logical Laws: DeMorgan @

DeMorgan for
Conjunction

DeMorgan for
Disjunction




DeMorgan Law of Conjunction: Example (1)

if (U= 2G)@=20) { /+ Action 1 +/ )

else { /+ Action 2 +/ }

e When is Action 2 executed?

i = @ [ @ = 4
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DeMorgan Law of Conjunction: Exam le (0%)
CLD,

e When is Action 1 executed’? false
e When is Action2executed?. true (i.e., 1 >= 0 || true)
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DeMorgan Law of Conjunction: Example (3)

=, rales el
'<O&&i>10) { /% Actioh 1 x/ }

else { /x Action 2 x4/ } A/MJ’ EX -
 When is Action 1 executed? false
e When is Action 2 executed? frue (i.e.,i >= 0 || i <= 10)
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DeMorgan Law of Disjunction: Example (1)

i SN0 { /+ Action 1 +/ )

e When is Action 2 executed? 0 <=1 && i <= 10
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DeMorgan Law of D|$Junchor) Example (2)
(T) A

{ /+x Action 1 %/ }

ievey Etates]

J Wen is Action 1 ecuted? true”
« When is Action 2 executed? ' false (i.e.,i >= 0 && false)
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DeMorgan Law of Disjunction: Example (3)

* Actfon 1 x/ }

7'3'/3/4’2'@‘4#’0/

 When is Action 1 executed? true
* When is Action 2 executed? false (i.e., i >= 10 && i < 10)
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@F Logical Operators

boolean p ﬁ/\\/

boolean g = 22 P
boolean r = fEI'SE;__ i Jalt
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Lecture 2
Part F
Selections -

Two-Way vs. Multi-Ways If-Statements,
Nested If-Statements



Two-Way IfS’ra’remen’r without else Part
5 1]

Test Inputs:

radius =

area = radius * radius % PI;
System.out.println("Area for the circle of is " + area);

radius =

Console Console

System.out.println("Area for the circle of is " + area);

[frea S T=dTos « radius « PI;

;lse ) Z (Yﬁb(f"‘«r 7 O>.

» /* Do nothing. */

Console Console

YT supsasmsesny
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If-Statement: Implicit Conditions

input.nextInt () ;
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System.out.println("x is negative"),;
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ONO O R WN =

If-Statement: Tracing

int )= input.nextInt();

1nty—0@

if (x >= 0)

s prlntln(" i1s positive");

O@{y—x
(x X 10)

System.out.println("x is negative");

if(x < -5) { y

Lecop.
Trate oo



Multi-Way If-Statement with_else Part
Test Inputs:

score =(@3)

Score
B (score >= 80.0) { score =59

YSystem.out.println("A");
}

else if (%{ 7/ @
X . 2 l " " ; i
?System out.println("B (,{_\,(goo’e >= . 02‘(\

EE8S® AL (score >= 60.0) { - “Bf/
— ——
System.out.println ("C\") 2

3

}

else { em):g LO
“System.out.println("F"); [T (gM>: O)?
} - 3 \IC(/

2lfe { W%




Multi-Way If-Statement without else Part

\(-FI/
‘ ' String letterGrade = "F";
seess seevre- scoFe- if(score >= 80.0) {
[C{’t&&lﬁ‘le lek{'&[imdl IEtfe’éde I letterGrade = "A";
¥

Test Inputs:
score = 83

score = 71

score é@

String letterGrade

if (score >= 8OJDGQ 7 else {
KletterGrade = "A";

}
else if (score >= 7;.0) {

' if (score >= 70.0) {
I letterGrade = "B";

;

else {
if (score >= 60.0) {
letterGrade = "C";
b
else {
>/* do nothing */

X LECCErGrade = "BY;

}
else if (score >= 60.0) {

KletterGrade = "Cc",;
}




Lecture 2
Part G
Selections -

Overlapping vs. Disjoint Conditions,
Single If-Stmt vs. Multiple If-Stmts



A csomt .
Overlapping vs. Non-Overlapping_Intervals

i >=3 ©.
i S: 8
3 ouefl&ﬂﬂg, 8
i <=3
| not-pueloprd,
i >= 8 2 (:7 ‘]
. S —————

3 8



— Y0 \5.
Single If-Stmt vs. Multiple If-Stmts: Overlapping Conditions il

— wa/hgw#‘ ,
int i =@)

if G, svstem. out.println("i is >= 3") ;)

else if (i <= 8) {System.out.println("i is <= 8");}

Console

f-fg D) (System.out.println("i is >= 3");}
U (System.out.println("i is <= 8");}




Single If-Stmt vs. Multiple If-Stmts: Non-Overlapping Conditions

int i =Q/

bif GEEE) {System.out.println("i is <= 3");}
else if (i >= 8) {System.out.println("i is >= 8");}

Console

C & <=2

int i =@

HTEE) | System.out.println("i is <
if (i >= 8)@[System.out.println("i s

Console



Common Error: Multiple If-Statements with Overlapping_Conditions

P

if (marks >= ) i (ma5£5 >= 80) { —
System.out.printIn{"E"); System.out .prin_tln; ﬁ)yl&[é

L S ) -

if (marks >= 70)™{ else if (D) <Zq>

Systen,. out .. pEigtIn("B") ; Systen.out .println("B") 7

} ped’ (1)

i1 £ (marké P _6Q)‘dl

}
else if (marks >= 60) {

SYsten: ot s 1 (MC™) 5

{
Stpsrem @t st nE LR ("E" )

———

} «
else {
System.out.println("F") ;

A,

Test Inputs:

marks (84)




Overlapping_Conditions: Exercise (1)

Does this program always print exactly one line?

(D) println("0 <= x < 10"); }
10 <= x && x < 20 {)(println("lo = = = 20"
("x >= 20"); )




}

{ println("O = 5 @ 1y =
{ printle(®ll <=2 = 20"
| prioblal%s 5= 20035 1

{ priptin (TE <

else 1T (x < T0) { println

glse if(x < 20) { println
else { println("x >= 20");
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Lecture 2
Part H

Selections -
Scope of Variables



Scope of Variables: Method

public static void main(String[] args) {

int (i))- input.nextInt(); L

SysteggOut.printin("i 1is "-+CD;

i @D > 0) |

}CD==(?*-3; /* both use and re-assignment, why? */

}

elsg, {

-£E£Z(ijz -3; /# both use and re-assignment, why? */
} c/’ v

System.out.println("3 x* |@)| is " +-GQ;




Scope of Variables: Branches

public static void main(String[] args) {

int = input.nextInt () ;
if (; > 0) {

iﬂE;i==Q)* 3; /* a new variable j */
if( (7)> 10) {-.. }

else {
lint j:=<>* -3y /* a new variable also called |j #*
if (7)< 10) { ... }

}




Scope of Variables: Use of Variables from Other Branches

public static void main(String[] args) {
intgi)= input.nextInt () ;

ki > 0 4

int —@* 3; /* a new variable j */
if (G)> 10) { ... )

}
else {
; /* @& new variable also called j

X




Scope of Variables: Use of Variables Outside If-Stmt

public_static void main(String[] args) {
int ()= input.nextInt();

3; /+ a new variable j *
{

-}

/* a new Variable also called—f

-}

System.out.println(()-* ] dis T % é?* iy) ;




Scope of Variables: Method Parameters & Return Values

public class SumApp {
sf lic static void main(String[] args) {
T%%3canner input = new Scanner (System.1in);

int = input.nextInt(); 65W0¢7éu”ﬁ2£3

Lt (J) = input.nextInt();
ERAR .1es.ge (€7 ] ) ; -—9 (./\t L Yef»{,{’
G shat Touz vt tie B

ONOO O PR~ WN —

public class Utilities { J i€ You (40 71of
%

public static int getSum(int X, int
ant resuld =X + ¥
return 3 ;7

bl

{ wyite It




