Building Java Programs

Chapter 4
Lecture 4-1: if and if/else Statements

reading: 4.2
self-check: #4-5, 7, 10, 11
exercises: #/
videos: Ch. 4 #2-4
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Loops with if/else

* if/else statements can be used with loops or methods:

int evenSum = 0;
e aaSEmTs g

DS AT A0a 1 9 9 EA A RATA AN A NN AT il G A s o 2 P
if (1 $ 2 == 0) {
evenSum = evenSum + 1;
} else {
R S = O G SR v s
}
}

A I R R T o R P MIATY DY A e A B R PR el A e
SR A e e L A B S R e e R RS
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Nested if/else

reading: 4.2, 4.5

self-check: #6, 8, 9, 24-27
exercises: #10-14
videos: Ch. 4 #4
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Sequential 1 f bug

» 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();

if (percent >= 90) { = @
A e e S el R S R e e R

} yes

if (percent >= 80) { statementl
SR MR AN W B oA o S WA M R AR W VAR S P MRt s A T A TR

}

if (percent >= 70) { o
SystemsoutiprintlintiYounrgoraae e

} 25

if (percent >= 60) ({ it "
System.out.println("You got a DI"); i

}

else {
System.out.println("You got an F!"); m

}
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Nested if/else

Chooses between outcomes using many tests

if (test) ({
statement(s);

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

} else { statementl
statement(s);

} State:enw statement2

» Example: !

if (number > 0) {

System.out.println ("Positive") ;
} else if (number < 0) {

SenaE e e R S e A R R R
} else {

System.out.println ("Zero");

T

}

5
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Nested if/else/if

o If it ends with else, one code path must be taken.
» If it ends with if, the program might not execute any path.

if (test) {
statement(s);

e e g s
statement(s);

G o
statement(s);

}

» Example:
if (place == 1) {

System.out.println("You win the gold medal!");
} else if (place == 2) {

A R 5 A0 A e O e ) 4 WA A A AT A AR o ) g S R SO A 0 S AN S ol ot o
} else if (place == 3) {

System.out.println("You earned a bronze medal.");

}



Structures

* Exactly 1 path: (mutually exclusive) |e 0 or 1 path:

T et SRR o s
statement(s); . statement(s);

Frelseratrartasty e saryancraglyaad
statement(s); statement(s);

Freilisienod (SRR o ) o e
statement(s); statement(s);

} }

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

S eshiE
statement(s);

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

}
fEtesty
statement(s);

}
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Which nested if/else?

e (1) if/if/if (2) nested if/else (3) nested if/else/if
» Reading the user's GPA and printing whether the student is on
the dean's list (3.8 to 4.0) or honor roll (3.5 to 3.8).

e (3) nested if / else if
Printing whether a number is even or odd.
« (N/A) simple if / else

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

Reading a number from the user and printing whether it is
divisible by 2, 3, and/or 5.

e (1) sequential if / if / if

Printing 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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Factoring if/else code

e factoring: extracting common/redundant code

» Factoring if/else code can reduce the size of if/else
statements or eliminate the need for if/else altogether.

* Example:

if (a == 1) { =
M=r3s

e o e X daa
e S e e
Yoty . yt+;

e e n i g }
X = 9;

}

= 9
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 —
Code in need of factoring

W G T B
System.out.println("You have, $" + money + " left.");
Sy sEemyoubiprrnEtheantvontviBek Care byt
avASa sl Vi o abh e el sl vheed AR b e Bl edn il s e WAV ionb U Hnni s s i e Y S s R U
bet = console.nextInt ()

} else 1f (money < 1000) {
SAionas e b s e el e i ev s e AU s e ae e e e e B
System.out.print ("Consider betting moderately."):;

System.out.print ("How much do you want to bet? ");
bet = console.nextInt () :;
Fererleaennl

s owhs e g R e e e e e e e e
System.out.print ("You may bet liberally.");

sys oo Evprrp bt Howrmachvdoryolwan T bovbe ey
B e el o e RN

A Copyright 2008 by Pearson Education



//

 —
Code after factoring

System.out.println("You have, $" + money + " left.");

if (money < 500) {

SvstemyoubyprinbtiCautiontBetbicareful by
} else 1f (money < 1000) {

e e e e e e e e e e e e e e e R
} else {

System.out.print ("You may bet liberally.");
}

System.out.print ("How much do you want to bet? ");
bet = console.nextInt() ;

o If the start of each branch is the same, move it before the if/else.
o If the end of each branch is the same, move it after the if/else.

» If similar but code exists in each branch, look for patterns.

— 13
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The "dangling 1 £" problem

* What can be improved about the following code?

ARR A b e S B et

Sy bemaoty Pt Fnr s s e g et ety
Ieea e Ty

S e e o P bR T e s e s e e e e e

e The second if test is unnecessary and can be removed:

vl e ]
sSysbemioubtprEntbin (hxaasiynegative
} else {
System.out.println("x i1s non-negative");

}

e This is also relevant in methods that use if with return...

e 1.2
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if/else With return

* Methods can return different values using if/else:

// Returns the largest of the three given integers.
publicistaticrintimaxdtintrayanbabynine el
rfta >="b && a >=c)
return a;
} else 1f (b >= ¢ && b >= a) |
return b;
} else {
return c;

}

Whichever path the code enters, it will return the appropriate value.
Returning a value causes a method to immediately exit.

All code paths must reach a return statement.

« All paths must also return a value of the same type.
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 —
All paths must return

S e e
MR A 1= ot TR © T A ST i i o
returnras
Y o o U A Y I e o S e Y e
Ao = oD B o @ s
}

// Error: not all paths return a value

)
* The following also does not compile:

e e e e e e e e e e
1if (a >= b && a >= c) {
2iGp =% iy 0 0 o g o=
(S = oy i e Vi e e S o e 1 i
N b e A O
} else 1f (¢ >= a && c >= Db) {
return c;
}

}
» The compiler thinks if/else/if code might skip all paths.

e 14
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e // e
e .
if/else question

BMI Weight class

A person’s body mass index below 18.5 | underweight

(BMI) is defined to be: 18.5 - 249 | normal

‘weight

BMI = %« 703 25.0 - 29.9 overweight

heigh height 30.0 and up | obese

* Write a program that produces the following output:

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

Enter next person's information:
height (in inches)? 70.0
weight (in pounds)? 194,25

Enter next person's information:
height (in inches)? 62.5
weight (in pounds)? 130.5

Person #1 body mass index = 27.87
overweight

Person #2 body mass index = 23.49
normal

Difference = 4.38

S 1.5
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//
if/else answer

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

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

Pl ladel g aa BNV
T e S e e e e B L s e S S T SR e
Ty A e BH S T S S
Scanner console = new Scanner (System.in);

ek ek
double bmi?2

= person (console) ;

= person (console) ;

// report overall results

Y LA S R A B A R U

reporti2 o bmrzy:

System.out.printf ("Difference = %.2f\n", Math.abs(bmil - bmi2));

}

// prints a welcome message explaining the program

R R A R N R Ly e TR o EE e M A ey
System.out.println("This program reads in data for two people");
System.out.println ("and computes their body mass index (BMI)");
System.out.println ("and weight status.");
(

Sy stemsontpErnln )y
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Scanner BMI solution, cont.

// 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

)
sSyvstemyoutprint (N werghtwirm poundey dmiys:
double weight = console.nextDouble();
System.out.println () ;

NN R e SR B SR e e R M e S Bt S e S e
return bodyMass;

}

// Computes/returns a person's BMIbased 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.printf ("Person #%d body mass index = %.2f\n", number, 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") ;
}

- }

| ey

e |} 17
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if/else, return question

* Write a method countFactors that returns
the number of factors of an integer.

e countFactors (24) returns 8 because
1,2, 3,4, 6,8, 12, and 24 are factors of 24.

 Write a program that prompts the user for a maximum
integer and prints all prime numbers up to that max.

Maximum number? ég
s W s i S s it Rl e
S pree st

— 18
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 —
if/lelse, return anNswer |

// Prompts for a maximum number and prints each prime up to that maximum.
a1 (1 0% ol Wi V= bt R0 D st Bt s
S e e e e e

publicrstatic voldimainisErinaghlargsy
// read max from user

B TAR Y Y o Y T A U R A A LI a2 LY N e A AL K Y 13 I A
System.out.print ("Maximum number? ");
361 WA 1 B G G @ AL T 4 = WA R -~ DA B o 1 e 0 -

RPN S SRR LSS A GAIEE D 1
}

// Prints all prime numbers up to the given maximum.
| 63108 07 A W oA oA i A it d T i S o oy A R o o A O A e e o) e |

int primes = 0;
R AP A Y A s S A e g s Gt S T P E R R P
if (countFactors (i) == 2) { 2. 1 15 pEane
S ey DA b A YA iy AN, A S A S A R
primes++;
}

}
SRR =i A AR 0 v A W o AR 1 4

double percent = 100.0 * primes / max;
System.out.printf ("%d primes (%.2£%%)\n", primes, percent);
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if/else, return answer 2

// Returns how many factors the given number has.
P E S g e R S I A R A G G S i e e e e
o 8 G @1 0] B0 AUt
(o 2 s v e A e B U 0001 0 S g B ot B
if (number % i == 0) {
count++; // i is a factor of number
}
}

return count;

.
= 20
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