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 /logical operators:

Operator Description Example Result
& & and e e A s G false
|| or (2 e o) true
! not L (2 == 3) true

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

p q |Pssq(pllq
ki D A Rk b [ A g b EEue
true | false| false Erue
Palbgel e gl se Erue
false | false | false false

P 'p
true false
false | true
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Evaluating logical expressions

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

 Example:
e s e e e
Bk s s Rk 6 e
S >= 3 + 30 && 7 <= 11
35 = 33 && 7T <= 11
true && true
True

e 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
true <= 10 (assume that x is 15)
FBrror:

» 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?

SR pE s AL D
seum v T
Syt A

b
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(o)

e e e

s T e L

e e Y e

Sbd e e

e
* x
X

¢« 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




B
Factoring i f/else code

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

 Example:

Ea ey '\\
System.out.println(a);
e o
L =

e e System.out.println(a);
System.out.println(a); Xoraga g
e e P
y =y + 10; >>- Ve
ot ot e }

} else { [/ a == P
e e R S e
S
| @ B0 000 @ e et e

) -



The "dangling if" problem

* What can be improved about the following code?

siae b0 v
System.out.println("x 1s negative");
L lso it gy
SRR EYS N Y EEa eyt g e e i i el e O Ve e e SR et St e

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

SR b o e
System.out.println("x 1s negative");
} else {
System.out.println("x 1s non-negative");
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// Returns the larger of the two given integers.
sYbleEMal e e ue s Nean M ini pres bl et s e e S s il A |
s ey
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.
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All paths must return

eLBleR e e S P e R S e e e e
r sl eV o |
N A B A R
}

// Error: not all paths return a value

e The following also does not compile. Why not?

230t A Vet ne Ao N G La it et [ of Ga M al e e AT e o
bt e sy
return ay
Frelganyfath s=iayad
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.
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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
P » X+
quadrant 3 quadrant 4
\ 4
y_

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

SiEletiaii skl hun i ol A haiio JEICHo bio stk it Ao foybl o =iub-aRdia lo b ol =i s B
1if (x > 0 && yv > 0) {
return 1;
s e e s e )
return 2;
} else if (x < 0 && yv < 0) {
returm 3y
} else if (x > 0 && yv < 0) {
et rrad
} else { // at least one coordinate equals 0
return 0;
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Cumulative algorithms

reading: 4.2




e
Adding many numbers

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

Intisum= a3 e e
Systemsounbiprintin " Phevsamia st samys

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

155



Attempt at cumulative sum

* What is wrong with the following code?

Foriatint s mlreapa=mlaffs eyt
TRt e e
cL

}

System.out.println("The sum is " + sum);
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Cumulative sum loop

int sum = 0;
A o O e e
sum += 1i;

’

}

systemvoutiprintin (MPhe Ssum el sam s

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;
3@ e b g e b W e o O T R R

product = product * 2;
}

Systenoptiprantint ool = producE);

« How would we make the base and exponent adjustable?

18
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Scanner and cumulative sum

* We can do a cumulative sum of user input:

Scanner console = new Scanner (System.in);

TS v =

e e aerey R e e
System.out.print ("Type a number: ");

sum = sum + console.nextInt() ;

}

systemioutiprintin (Y Phe ssum sl asam e
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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.

e Example log of execution:

How many people ate? 4

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

Pargonvabevilawimuchydidiyourrdinnerrcosit 2307500
Person #4: How much did your dinner cost? 10.00

Subtotal: $75.0
b oy

Tipas i Eaos

T e S

20



//
Cumulative sum answer

// This program enhances our Receipt program using a cumulative sum.
S i e

public class Receipt?2 {
e L b R e
Scanner console = new Scanner (System.in) ;
int numPeople = getNumPeople (console);
double subtotal = getSubtotal (console, numPeople):;
S i ) AR A VB oy S LA BN A D i O
results (subtotal) ;

}

// Prompts for number of people and returns total meal subtotal.
public static double getSubtotal (Scanner console, int numPeople) {
double subtotal = 0.0; // cumulative sum

for (int 1 = 1; 1 <= numPeople; 1++) {
System.out.print ("Person #" + i +
A s lal A LUl s A s Mo AR oY b Rl it Y S el e Ve Bt Y

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

}

return subtotal;
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Cumulative answer, cont'd.

// Asks how many people are on this check.

public static int getNumPeople (Scanner console) {
System.out.print ("How many people ate? ");
return console.nextInt();

}

// Calculates total owed, assuming 8% tax and 15% tip
public static void results (double subtotal) {
ENPAbR oMM D A S e Al e M WA SR B O
donblertirpr=rropbrorglvrrraihs
el R A R R e B R B R S PR O
S Ao A AN BN O N AR AV OO B A e Are MV DA SRl U 6 T A e I e
Syvetemoutiprintin N e giSi kb g s
Systen-ottrprintln T iprasitoope b ra
S e R e A A R N e
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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.
public static int countFactors(int number) ({
int count = 0;
For it nE e e M e
if (number % i == 0) {
count++; // i is a factor of number
}
}

051 N KR0SV e
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