Building Java Programs

Chapter 4
Lecture 4-2: Advanced if/else; Cumulative sum

reading: 4.2, 4.4 - 4.5




Logical operators

» Tests can be combined using /ogical operators:

Operator Description Example Result
& & and et B R e A oy false
|| or (i Ren S iht i S e OF) BEve
! not IS ==y true

e "Truth tables" for each, used with logical values p and g:

p 'p
true false
false | true

P q |Pssq|pliq
BB S e A e AB T S ed S 2D true
true | false| false true
false | true | false true
false | false | false false
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Evaluating logical expressions

* Order of operations:
1. math
2. relational operators
3. logical operators

* Example:
S e S B SR ey G B R B B R e e
5 % 7 >= 3 + 5 * 6 e i
35 >= 3 + 30 e S L
35 >= 33 && 7 <= 11
true && true
Lrue

» This can be hard to read. If you ever have an expression like

this, consider adding more parentheses and storing
intermediate results in variables.
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Evaluating logical expressions

» Relational operators cannot be "chained" as in algebra
2 <= x <= 10
trde =10 (assume that x is 15)
IdReasiones:

» Instead, combine multiple tests with ss or | |
2 <= x && x <= 10
true && false
false
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Logical questions

» What is the result of each of the following expressions?
5 B R G A
int y = 17;
R e P R

R s, R SRSV AN S R

B e s e L SRS RR e e s )

D e A A e AR Yy oD RS e Ve ey

o=l i e Griise i)

* s vl o btz e s )

« Answers: true, false, true, true, false

o Exercise: Write a program that prompts for information

about an apartment and uses it to decide whether to rent
it.



Advanced if/else

reading: 4.4 - 4.5
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Factoring if/else code

e factoring: Extracting common/redundant code.
» Can reduce or eliminate redundancy from if/else code.

» Example:

e e T
System.out.println(a);
X S
b e
Prradlrsiernninligni=—rnianend
System.out.println(a);
% 6;
Y Ve ne
b o
e e ey s aae =y
System.out.println(a);
Rl
b oviite
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The "dangling if" problem

* What can be improved about the following code?

SR e

sSyistemsouty print n-tixX i synegativert);
Frailgersr il gy

System.out.println("x 1s non—-negative");

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

A i s e et
syistemsouta printbintix s negative )y
} else {
System.out.println("x i1s non-negative");
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// Returns the larger of the two given integers.
O O e = B R s i) O e e 1. (eI e oo ke s K i val 019 vt |
ABA D (Y- 3] o et
return a;
} else {
return b;

}
}

* Methods can return different values using if/else

o Returning a value causes a method to immediately exit.
» All paths through the code must reach a return statement.

10
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All paths must return

et S N e et R e e M A b b A e e
T s o Yo o T |
return a;
}

// Error: not all paths return a value

* The following also does not compile. Why not?

SHBE O N me i = el PGB O B A= o €] 0 B O B B = rsivea b A o o oo |
A s P e N o
return a;
} else if (b >= a) {
return b;
}

}

» The compiler thinks if/else/if code can skip all paths, even
though mathematically it must choose one or the other.
« Solution here is to change else if to just else.

it



if/else, return question

* Write a method quadrant that accepts a pair of real
numbers x and y and returns the quadrant for that point:

y+
A
quadrant 2 quadrant 1
X- < > X+
quadrant 3 quadrant 4
v
y_

» Example: quadrant(-4.2, 17.3) returns 2
- If the point falls directly on either axis, return 0.
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if/else, return answer

public static int quadrant (double x, double y) {
SIS B e s U e SR v O e
reltuEnalE
S ey i P B S G Tt e R G R
Sl S e SR8 b
= By B PR S SR A e O DR O
FeEUERTSs
S SR IR O S e SR R SR B
return 4;
e iaionit // at least one coordinate equals 0
IS NN S O O
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Cumulative algorithms

reading: 4.2
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Adding many numbers

e How would you find the sum of all integers from 1-57?

St R B s e R S R SR B SR
AV Ntoib i o e gk s b gl Sl M o e bR R s S Lo b B

e What if we want the sum from 1 - 1,0007?
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Attempt at cumulative sum

* What is wrong with the following code?

o st e o B pi s e e s OGN SR N D B
S SR o R DA e O
sum += 1i;

}

Sy sEamFouERpraEnEinia e rammerss v fiatb e s
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////i m
Cumulative sum loop

int sum = 0;
B e e e e e e
S e

4

}

SETSHTE I or by o et v i G TR B (TR R S R i

e cumulative sum: A variable that keeps a sum in progress
and is updated repeatedly until summing is finished.

» The sum in the above code represents a cumulative sum.

» Cumulative sum variables must be declared outside the loops
that update them, so that they will still exist after the loop.
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Cumulative product

* This cumulative idea can be used with other operators:

int product = 1;
O R e e DR e e
product = product * 2;

}
System.out.println("2 ~ 20 = " + product);

« How would we make the base and exponent adjustable?
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//
Scanner and cumulative sum

* We can do a cumulative sum of user input:

Scanner console = new Scanner (System.in);

SHg R i N e O

e e s e = e g P QAP P TR R
System.out.print ("Type a number: ");

sum = sum + console.nextInt() ;

}

SystemzoutsprEntin @i the i sumars St asym)

352)



Cumulative sum question

* Modify the Receipt program from Ch. 2.

 Prompt for how many people, and each person's dinner cost.
» Use static methods to structure the solution.

 Example log of execution:

How many people ate? 4

Person #1: How much did your dinner cost? 20.00
Person #2: How much did your dinner cost? 15

Person ~“#3: “How much did:your drinnerscost?2: 3020
Person #4: How much did your dinner cost? 10.00

SubFoEa RS0
SEE B el el

TR T2
ToEalszis 92525
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//
Cumulative sum answer

// This program enhances our Receipt program using a cumulative sum.
511} S0 Ay Saes RO RV A e AU s P e

public class Receipt2 {

public static void main(String[] args) ({
Scanner console = new Scanner (System.in);
double subtotal = meals (console);

results (subtotal) ;
}

// Prompts for number of people and returns total meal subtotal.
T B I A e A L e A b oy 0 =y e S LS T T DY Ao O O RSN P Ao
System.out.print ("How many people ate? ");

int people = console.nextInt():;
double subtotal = 0.0; // cumulative sum
ESI R A e o e ula S S
SSE e O nE PR R Pe S O e e
rrevHowsmuehvydidas o dinner-cos 2y

double personCost = console.nextDouble();
subtotal = subtotal + personCost; // add to sum

}

return subtotal;
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Cumulative answer, cont'd.

// Calculates total owed, assuming 8% tax and 15% tip

public static void results (double subtotal) {

double
double
double

System.
System.
SV SEEm:
System.

tax = subtotal *
ESIE OIr-Year s UbY Oy oY e s

ARG
S B

total = subtotal + tax + tip;
AN N Yoo v s

out.println
SV HES ORI E AR
CIb HEN T o kg ud Bo}
out.println

A G GG

D R

YTotalz

S¥ e ol

AR A Bt o
"Tj_p: $H _|_ tlp);
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//

Putting it all together...

* 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.

e Solution:

// Returns how many factors the given number has.
S AR S S e i B e A g ke T O N AL S o M Baii L 8 e B U € e e hvn

HE O B I O D B e O
5 S B Ao o9 oh A5 B Ao b B e <V R 101 O = 1 AR B o ) Ve |
if (number % i == 0) {
count++; // i is a factor of number

}
}

e ER O EEs
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