Nested IF

=|F(B18<=5,0,IF(AND(B18>5,818<25),0.1,IF(AND(B18>24,B18<50),0.15,IF(AND(B18>49,818<75),0.2,0.25))))
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“Some persons are very decisive when
it comes to avoiding decisions.”

Brendan Francis



e A correct programming assignment has been posted on
Blackboard for this week

* The program requires you to write a program with a GUI
that converts numerical scores to letter grades

* Due by midnight on SUNDAY, September 31



* Read chapter 7 of the online ZyBooks textbook

* Answer all of the participation questions in sections
7.1 through 7.9

* Due by midnight on Thursday, October 4



Round Off Error with double

* |f a programs multiplies 3 times 4.95, it does not get exactly
14.85 like it should

double price = 4.95;
double cost = 3.0 * price;
System.out.println( cost );

displays 14.850000000000001

 Some decimal fractions cannot be represented accurately in
binary just like 1/3 cannot be represented accurately in
decimal



Comparing doubles

 Some if statements with doubles will fail when you think
they should be true

double dog = 3.0 * 4.95;
if (dog == 14.85) // this is false

* Note that integers do not have round off error although
they do drop the fraction part with integer division



Almost Equal

* When comparing doubles, it is best to see if they are
almost equal

double dog = 3.0 * 4.95;
if (Math.abs(dog - 14.85) < 0.0001 ) // this is true

e Math.abs returns the absolute value

* You can determine the level of accuracy required



Double Zero

* |f your program reads the value zero as input, it will be reliably

stored as zero
* You can reliably compare double input values if you have not
done any arithmetic with them

double dog = keyboard.nextDouble();
if (dog==0.0) //this will work correctly



Formatting Requirements

Always use {Curly Brackets} with an 1 £

Put the left { curly bracket to the right of the right parenthesis
on the same line

The lines controlled by the if and the else must be indented

if (dog > cat) {
// do something;
}

Some examples in today’s slides do not have brackets to
demonstrate how the statement works



Comparing Strings

 The comparison operators (such as >, <, ==) do not work

with Strings. They only work on primitive data types (int,
float, double and char)

* You need to use the equals or compareTo methods to
compare Strings



equals Method

* equal is a boolean method of String that is true if the
parameter has exactly the same characters

String cat = "frog"”, dog = "toad", cow = "frog";

cat.equals(dog) is false
cat.equals(cow) is true



lgnoring Case

* You can use equalsignoreCase to compare
Strings regardless of upper or lower case

System.out.print("yes or no?");
String owl = keyboard.next() ;
if (owl.equalsIgnoreCase('"'NO")) {



What is gpa if “Williams” is entered?

double gpa =0.0;

String lastName;

lastName = keyboard.next();
if (lastName == "Williams" ) {

gpa =4.0; A. 0.0

}else { B. 2.0
=2.0:

gpa =2.0; C. 4.0

J

D. none of the above



Possible Solution

double gpa = 0.0;

String lastName,;

lastName = keyboard.next();

if ( lastName .equals("Williams") ) {
gpa =4.0;

} else {
gpa = 2.0;

}



String Comparison

* There are several string comparison methods

* These methods return true or false
dog.equals( cat )
dog.equalsIgnoreCase( cat )

 These methods return O for equal, negative is
dog < cat and positive if dog > cat

dog.compareTo( cat )

dog.compareToIgnoreCase( cat )



else

e An if statement can have an else clause that is
executed only when the if condition is false

if ( cat > 4 ) {
System.out.println('cat is big");
} else {

System.out.println('cat is small') ;



Multiple IFs

* Sometimes there are more than two logical options
 Multiple if statements can be run sequentially
if (compare 1) {
statement A; // compare 1 is true
} else if (compare 2) {
statement B; // compare 1 is false and compare 2 is true
} else {

statement C; // both compare 1 and compare 2 are false



Multiple Alternatives

* Theelse if isgenerally used when
there are multiple possible outcomes

* |f the first comparison is not true then the
program can use an else if to consider

a second

if (dog < cat) {
cow =1;

}else if (dog ==47) {
cow =5;

}else if (cat == 15) {
cow = 11;

}else if (dog > 101) {
cow=17;

} else if (dog +14 == cat) {
cow = 23;

}else if (cat < 7) {
cow = 31;

}else if (dog > 7) {
cow =41;

} else {
cow =47;

}



else if

* An else clause can be immediately followed by
another if statement

if (cow == 3)
x = 47; /[only if cow Is 3
else 1f (cow < b5)
x = 2; //onlyifcowisnot3andcow<5



What is displayed?

int cat=3,dog=5,cow=7,rat=8;
if (cat < dogqg)

rat = 6;
else 1f (dog < cow) A. 4
rat = 4; B. 6
System.out.println(rat); C 8

D. false



Multiple if else

* You can connect several if else statements
int cat, bat, rat, ant;// assumesettovalues
if (cat == 4)
ant = 12; //onlyifcatis4
else if (bat == 3)
15; //onlyifcatisnot4 and batis 3
else 1f (rat == 2)
17; //onlyif catis not 4, bat is not 3 and rat Is 2

ant

ant



Final else

* The statement after the last else is executed only if all
of the previous if else boolean expressions are false

i1f (cat == 3)
ant = 101; //onlyifcatis3
else 1f (bat == 7)
ant = 102; //onlyifcatisnot3andbatis?7

else

ant 103; //ifcatisnot3and batis not 7



Skipping the Rest

* |[n along else if statement the statement after the first true
comparison will be executed

* All the remaining else if statements in the list will be skipped



What is displayed?

int cat=2,dog=4,bird=6,rat=8;
if (cat >= dog)

rat = 5;
else 1f (dog < bird)
rat = 3;

System.out.println(rat) ;

A. 2
B. 3
C. 4
D.5
E. 8



else if Flowchart

Begin
Input: score ,
‘ False ®WUE
+ l
False score >= 70 True _ Qutput:
1
False score >= 60 True § Dutpl_.l‘l:: §
l \/ l grade is B
QOutput: Output:
"grade is not good" "grade is C"
FI‘! »
BiLB
.11-

End



Write the Java if statements




Possible Solution

if (score >= 80) {
System.out.printin("Grade is A");

} else if (score >=70) {
System.out.printin("Grade is B");

} else if (score >= 60) {
System.out.printin("Grade is C");

}else {
System.out.println("Grade is not good");

J



Unnecessary Logic

if (score >= 80) {
System.out.printin("Grade is A");

} else if (score >= 70 && score < 80) {
System.out.printin("Grade is B");

} else if (score >= 60 && score < 70) {
System.out.printin("Grade is C");

} else {
System.out.println("Grade is not good");

J



Skipping the Next Statement

* |f a comparison is false, the next statement
after an i1 £ is skipped

if (dog == cat)
cow = bull;
* The next statement can be another i £
if (dog == cat)
1f (rat == mouse)
cow = bull;
else

goat 47 ;



nested if

if (ant == 3)
if (bug == 7)
gnat = 1;//antis3andbugis?’

else
gnat = 2;//antis 3 and bugisnot 7/

else

gnat = 3; //antisnot 3, bug doesn’t matter



Nested Indenting

 Lines that are inside two 1£s should be
indented twice

* The following is exactly the same as the
previous slide, but much harder to read

if (ant==3) if (bug==7)gnat=1,;else
gnat=2;else gnat=3;



Connecting else to if

* An else statement is always related to the if of
the previous block or statement

int a, b, ¢, x; //valuesinputbefore If
if (a == 3)

if (b == 7)

x =1; /fais3andbis7
else

x = 3; /lais3andbisnot?7/



Connecting else to if

 The use of brackets to define blocks helps to
clarify the nesting of if statements

int a, b, ¢, x; //valuesinputbefore If
if (a == 3) {
i1f (b == 7) {
x = 1; /fais3andbis7
} else {
x = 3; /lais3andbisnot?7



Nested if Flowchart




Connecting else to if

 The first if statement and the else connect
with proper brackets

int a, b, ¢, x; //valuesinputbefore If
if (a == 3) {

if (b == 7) {
1; //fais3andbis?

X

}
} else {

x = 3; //aisnot3andb does not matter



Nested if Flowchart

\a=3/ l
False \IF?/True
4




What is displayed?

int cat=3,dog=5,cow=7,rat=8;
if (cat > dog) // bad indenting

if (dog < cow) A.S
rat = 3; B. 6
else cq
rat = 6;

System.out.println(rat) ; D.9S

E. nothing



With proper indenting
int cat=3,dog=5,cow=7,rat=8;
if (cat > dog) {

if (dog < cow) { A S
rat = 9; -

} else { . 6
rat = 6; C.8

} D.9S

}

System.out.println(rat) ; E. nothing



What is displayed?

int cat=3,dog=5,cow=7,rat=8;
if (cat < dog) // bad indenting

if (dog < cow) A.S
rat = 3; B. 6
else cq
rat = 6;

System.out.println(rat) ; D.9S

E. nothing



Short Circuit Evaluation § s 1

* For alogical AND (&&) to be true, both sides of the && have
to be true

* When evaluating a logical expression with an &§&, if Java
determines that the left side is false, there is no need to
evaluate the right side

* Avoiding evaluating the right part of an && can be
beneficial if an error might occur




No Need to Continue

e Whatis the result ofthe i£ ?

int hamster=5, cat = 3;

* Once Java determines the left side of the &&
is false, the right side does not matter



Potential Divide Problem

int gerbil, rat=17;
System.out.print("Enter a number >");
gerbil = keyboard.nextInt();
if (rat/gerbil < 4) {

rat = 10;
}

e |f azeroisread into gerbil, you will get a
divide fault if rat/gerbil is executed



Short Circuit Advantage

int gerbil, rat=17;
System.out.print("Enter a number >");
gerbil = keyboard.nextInt();
if (gerbil =0 && rat/gerbil < 4) {

rat = 10;
}

* |f azeroisread then gerbil != 0 will be false
and rat will not be divided by gerbil



Short Circuit OR

* |f either side of a logical OR (| |) is true, then the whole
expression with be true
e Java stops evaluating an expression with an Il once it finds a

true part



Short Circuit Advantage

int gerbil, rat=17;
System.out.print("Enter a number >");
gerbil = keyboard.nextInt();
if (gerbil==0 || rat/gerbil < 4) {

rat = 10;
}

* |f a zero is read then gerbil == 0 will be true
and rat will not be divided by gerbil



Conditional Assignment

* Java provides a iitle known method for putting an if statement in
the middle of an expression

logical expression ? true part : false part

dog = cat==0 ? cow : goat;

* if cat is equal to zero, set dog to the value of cow, else set dog
to the value of goat.



Conditional Example

int cow= 3, cat=5,dog=7, goat =17,
dog = keyboard.nextInt();

cow = (dog == 0 ? cat : goat) + 1;
IS the same as
if (dog==0)
cow = cat + 1;
else
cow = goat + 1;



* Read chapter 7 of the online ZyBooks textbook

* Answer all of the participation questions in sections
7.1 through 7.9

* Due by midnight on Thursday, October 4



e A correct programming assignment has been posted on
Blackboard for this week

* The program requires you to write a program with a GUI
that converts numerical scores to letter grades

* Due by midnight on SUNDAY, September 31



* Everybody must do the lab assignments every week and
upload your solution to Blackboard before the end of your lab
period

* |f you earned an “A” on the first exam, you do not have to
come to Graham 203 in the morning. You may do the lab the
night before and upload your solution to Blackboard

* |f you did not earn an “A” on the first exam, you must be in
Graham 203 for your lab



