Returns & if/else

Parameters and Objects

Subset of the Supplement Lesson slides from: Building Java Programs, Chapter 3 & 4
by Stuart Reges and Marty Stepp (http://www.buildingjavaprograms.com/ ) & thanks to Ms Martin.




Returning a value

public static type name (parameters)
statements;

return expression;

e Example:

// Returns the slope of the line between the given points.

public static double slope(int x1, int yl1,
double dy = y2 - vyl;
double dx = x2 - x1;
return dy / dx;

}

— slope(l, 3, 5, 11) returns 2.0

{

int x2,

int y2)



Return examples

// Converts degrees Fahrenheit to Celsius.

public static double fToC (double degreesF) {

double degreesC = 5.0 / 9.0 * (degreesF - 32);

return degreesC;

}

// Computes triangle hypotenuse length given its side lengths.

public static double hypotenuse(int a, int b) {
double ¢ = Math.sqgrt(a * a + b * b);

return c;

e You can shorten the examples by returning an expression:

public static double fToC (double degreesF) {
return 5.0 / 9.0 * (degreesF - 32);



Common error: Not storing

e Many students incorrectly think that a return statement
sends a variable's name back to the calling method.

public static void main (String[] args) {

slope (0, 0, 6, 3);

System.out.println ("The slope is " + result); // ERROR:
} // result not defined

public static double slope(int x1, int x2, 1int yl, 1nt y2)
double dy = y2 - vl;
double dx = x2 - x1;
double result = dy / dx;
return result;

{



Fixing the common error

e Instead, returning sends the variable's value back.

— The returned value must be stored into a variable or used in an
expression to be useful to the caller.

public static void main (String[] args) {
double s = slope (0, 0, 6, 3);
System.out.println("The slope is " + s);

public static double slope(int x1, int x2, int y1l, int y2) {
double dy = y2 - vl;
double dx = x2 - x1;
double result = dy / dx;
return result;



The if statement

Executes a block of statements only if a test is true

if (test) ({
statement;
statement ; controell);e:l;tt:tt:r:ent(s)
}
ter fstatement [€—
e Example:
double gpa = console.nextDouble()

if (gpa >= 2.0) {
System.out.println ("Application accepted.");

}



The if/else statement

Executes one block if a test is true, another if false

if (test)

{ /\
State m ent(S) ; i Is the test true? .

} else { v \\\\//// v
statement(s); comalos satoment(s contraned sstament(s)
}
> ateer feiee statement [€——
e Example:
double gpa = console.nextDouble();
if (gpa >= 2.0) {
System.out.println ("Welcome to Mars University!");
} else {
System.out.println ("Application denied.");

}



Relational expressions

- i f statements and for loops both use logical tests.

for (int 1 = 1; i <= 10; i++) {
if (1 <= 10) {

— These are boolean expressions, seen in Ch. 5.

e Tests use relational operators:

Operator Meaning Example Value
== equals 1 + 1 == true
= does not equal 3.2 1= 2.5 true
< less than 10 < 5 false
> greater than 10 > 5 true
<= less than or equal to 126 <= 100 | false
>= greater than or equal to 5.0 >= 5.0 true




Misuse of if

e What's wrong with the following code?

Scanner console = new Scanner (System.in);
System.out.print ("What percentage did you earn? ");
int percent = console.nextInt(); no

G

if (percent >= 90) {
System.out.println("You got an A!");

} statementl
if (percent >= 80) {
System.out.println("You got a B!");
} no
if (percent >= 70) {
System.out.println("You got a C!");

} statement2

if (percent >= 60) {
System.out.println("You got a D!");

yes

§

yes

no

He =
Hh

(percent < 60) {
System.out.println("You got an F!");

yes

statement3

|



Nested if/else

Chooses between outcomes using many tests

if (test) ¢
statement(s);

} else 1f (test) {
statement(s);

} else {
statement(s);

}

e Example:

if (x > 0) {

System.out.println ("Positive");

} else if (x < 0) {

System.out.println ("Negative");

} else {

}

System.out.println ("Zero");

statement3

statement2

v

!
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Nested if/else/if

— If it ends with e1se, exactly one path must be taken.
— If it ends with if, the code might not execute any path.

if (test) {
statement(s);

} else if (test) ({
statement(s);

} else if (test) ¢{
statement(s);

}

e Example:

if (place == 1) {
System.out.println ("Gold medal!");

} else if (place == 2) {
System.out.println("Silver medal!");

} else if (place == 3) {

System.out.println ("Bronze medal."); »
}



Nested if structures

o exactly 1 path (mutually exclusive) e Qorlpath (mutually exclusive)

if (test) { if (test) ({
statement(s); statement(s);

} else if (test) { } else if (test) {
statement(s); statement(s);

} else { } else if (test) {
statement(s); statement(s);

} }

e 0, 1, or many paths (independent tests; not exclusive)

if (test) {
statement(s);

}

if (test) ({
statement(s);

}

if (test) ({
statement(s);

}
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Which nested if/else?

o (1) if/if/if (2) nested if/else (3) nested if/else/if

— Whether a user is lower, middle, or upper-class based on income.
e (2) nested if / else if / else

— Whether you made the dean's list (GPA > 3.8) or honor roll (3.5-3.8).
°(3) nested if / else if

— Whether a number is divisible by 2, 3, and/or 5.
(1) sequential if / if / if

— Computing a grade of A, B, C, D, or F based on a percentage.
e (2) nested if / else if / else if / else if / else
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Nested if/else question

Formula for body mass index (BMI):

weight

BMI=—"-—x703

height’

e Write a program that produces output i

This program reads data for two people and
computes their body mass index (BMI).

information:
70.0

194.25

information:

Enter next
height (in
weight (in

person's
inches)?
pounds) ?

Enter next
height (in
weight (1in

person's
inches)? 62.5
pounds) ? 130.5

27.868928571428572

Person 1 BMI
overweight
Person 2 BMI
normal
Difference

23.485824

4.3831045714285715

BMI Weight class
below 18.5 underweight
18.5 - 24.9 normal
25.0 - 29.9 overweight
30.0 and up | obese

e the following:
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Nested if/else answer

// This program computes two people's body mass index (BMI) and
// compares them. The code uses Scanner for input, and parameters/returns.

import java.util.*; // so that I can use Scanner

public class BMI {

public static void main(String[] args) {
introduction () ;

Scanner console = new Scanner (System.in) ;

double bmil = person (console);
double bmi2 = person (console);

// report overall results

report (1, bmil);

report (2, bmi2);

System.out.println ("Difference = " + Math.abs(bmil - bmiZ2));

}

// prints a welcome message explaining the program
public static void introduction () {
System.out.println ("This program reads data for two people and");

System.out.println ("computes their body mass index (BMI).");
System.out.println () ;
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Nested if/else, cont'd.

// reads information for one person, computes their BMI, and returns it
public static double person(Scanner console) {
System.out.println ("Enter next person's information:");
System.out.print ("height (in inches)? ");
double height = console.nextDouble (

4

4

)
System.out.print ("weight (in pounds)? ");
double weight = console.nextDouble ()
System.out.println() ;

double bodyMass = bmi (height, weight);
return bodyMass;

}

// Computes/returns a person's BMI based on their height and weight.
public static double bmi (double height, double weight) {

return (weight * 703 / height / height);
}

// Outputs information about a person's BMI and weight status.
public static void report (int number, double bmi) {
System.out.println ("Person " + number + " BMI = " + bmi);
if (bmi < 18.5) {
System.out.println ("underweight") ;
} else if (bmi < 25) {
System.out.println("normal") ;
} else if (bmi < 30) {
System.out.println("overweight") ;
} else {
System.out.println ("obese") ;
}
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