	Self-Test Exercises CH 3


[image: image1.png]1. Write an $£-else statement that outputs the word *xigh if the value of the
variable score s greater than 100 and outputs "Low® if the value of score is at
‘most 100. The variable score is of type inc.




[image: image2.png]1. if (score > 100)
System.out .println("High")

else
System.out .println("Low"





[image: image3.png]2. Suppose savings and expenses are variables of type double that have been
given values. Write an 1 £-e1se statement that outputs the word *solvent®,
decreases the value of savings by the value of expenses, and sets the value of
expenses to zero, provided that savings s larger than expenses. If, however,
savings is less than or equal o expenses, the i -=1se statement should simply
output the word *Bankrupt without changing the value of any variables.




[image: image4.png]2. if (savings > expenses)

{
System.out .println("Solvent”) ;
savings - savings - expenses;
expenses - 0;)

else

{
System.out .print1n(*Bankrupt®) ;

}




[image: image5.png]3. Suppose number is a variable of type inc. Write an 1£-e1se statement that
outputs the word “Eositive" if the value of the variable mumber is greater than
0 and outputs the words "Not positive” if the value of number s less than or
cqual to 0.




[image: image6.png]3. if (number > 0)
System.out .println("Positive)
else
System.out.println("Not positive");




[image: image7.png]4. Suppose salary and deductions are variables of type double that have been
given values. Write an 1 £-e1se statement that outputs the word *Crazy” if
salary is less than deductions; otherwise, it should output *ox" and sct the
variable net equal to salary minus deduct ions.




[image: image8.png]4. if (salary < deductions)

{
System.out .println("Crazy”) ;

}

else

{

System.out .println("0K"
net - salary - deductions;




[image: image9.png]5. What output will be produced by the following code?

int extra - 2;

if (extra < 0)
System.out.println("small") ;

clse if (extra == 0)
System.out.println("medium") ;

else

System.out.println(large”





[image: image10.png]5. large




[image: image11.png]6. What would be the output in Exercise 5 if the assignment were changed to the
following?




[image: image12.png]6. small




[image: image13.png]7. What would be the output in Exercise 5 if the assignment were changed to the
following?

int extra - 0;




[image: image14.png]7. medium




[image: image15.png]8. Write a multiway i £-e1se statement that classifies the value of an int variable n
into one of the following categories and writes out an appropriate message:

n<0oro0=n<100o0rn =100

Hint: Remember that the Boolean expressions are checked in order.




[image: image16.png]8. if (n < 0)
System.out.println(n + " is less than zero.
else if(n < 100)
System.out .println(
n + " is between 0 and 99 (inclusive) .

else
System.out.println(n + " is 100 or larger."





[image: image17.png]9. What is the output produced by the following code?

char letter - 'B'
switch (letter)
{
case A’
System.out.println("Some kind of A."
case 'B':
case 'b'
System.out .println("Some kind of B.");
break
defaule:
System.out.println("Something else.”
break;





[image: image18.png]9. Some kind of B.




[image: image19.png]10. What is the output produced by the following code?

int key - 1;
switch (key + 1)
{

case 1:
System.out.println("Apples") ;

break;

.println(*oranges”) ;

-println("Peaches”) ;

-println("Plums")

-println(*Fruitless




[image: image20.png]10. oranges




[image: image21.png]11. What would be the output in Exercise 10 if the first line were changed to the
following?

int key -





[image: image22.png]11. Plums




[image: image23.png]12. What would be the output in Exercise 10 if the first line were changed to the
following?

int key - 5;




[image: image24.png]12. Fruitless




[image: image25.png]13. Suppose n1 and n2 are two int variables that have been given values. Write a
Boolean expression that returns true if the value of n1. is greater than or equal
to the value of n2; otherwise, it should return £alse.




[image: image26.png]13. n1 >= n2




[image: image27.png]14. Suppose n1 and n2 are two int variables that have been given values. Write an
i£-else statement that outputs *n1 if n1 is greater than or equal to n2, and
that outputs *n2" otherwise.




[image: image28.png]14. if (a1 >= n2)
System.out.println("n1®);
else
System.out.println("n2");




[image: image29.png]15. Suppose variablel and variable2 are two variables that have been given values.
How do you test whether they are equal when the variables are of type int How
do you test whether they are cqual when the variables are of type string?




[image: image30.png]15. When the variables are of type ine, you test for equality using ==, as follows:

variablel -- variable2

When the variables are of type String, you test for equality using the method
equals, as follows:

variablel.equals (variable2)

In some cases, you might want to use equalsIgnorecase instead of squals.




[image: image31.png]16. Assume that nextword is a String variable that has been given a string value
consisting entirely of letters. Write some Java code that outputs the message
“First half of the alphabet”, provided nextiord precedes "N* in
alphabetic ordering, If nexcword does not precede "+ in alphabetic ordering,
the code should output *Second half of the alphabet”. (Note that

uses double quotes to produce a string value, as opposed to using single
quotes to produce a char value.)




[image: image32.png]16. if (nextWord.compareToIgnoreCase ("N") < 0)
System.out.println("First half of the alphabet");

else
System.cut.println("Second half of the alphabet");




[image: image33.png]17. Write an 1£-e1se statement that outputs the word “Passed” provided the
value of the variable exam is greater than or equal o 60 dnd also the value
of the variable programsDone s greater than or equal to 10. Otherwise, the

i£-e1se statement should output the word “Failed". The variables exam and
programsbone are both of type int.




[image: image34.png]17. if ( (exam >= 60) && (programsDone >= 10) )
System.out .println("Passed") ;
else
System.out.printin("Failed”





[image: image35.png]18. Write an i£-else statement that outputs the word “Emergency” provided the value
of the variable pressure is greater than 100 or the value of the variable temperature.
i greater than or equal to 212. Otherwise, the 1£-<1se statement should output
the word “OK". The variables pressure and temperature arc both of type inc.




[image: image36.png]18. if ( (pressure > 100) || (temperature >= 212) )
System.out.println("Energency”) ;
else
System.out.println("0K");




[image: image37.png]20. Docs the following sequence produce a division by zero?

int § - -1
iE (G > 0) & (1/(3+1) > 10))
System.out.println(i);




[image: image38.png]20. No. Since (5 > 0) is £alse and Java uses short-cir
expression (1/(3+1) > 10) is never evaluated.

evaluation for &s, the




[image: image39.png]19. Determine the value, true or £alse, of each of the following Boolean expressions,
assuming that the value of the variable count is 0 and the value of the variable
Limit is 10. (Give your answer as one of the values true or false.)

. (count == 0) && (limit < 20)
b. count == 0 && limit < 20

. (limit > 20) || (count < 5)




[image: image40.png]d. 1 (count 12)

e (count == 1) && (x < y)

f (count < 10) || (x < y)

g !( ((eount < 10) || (x < y)) && (count >= 0) )
h. ((limit/count) > 7) || (limit < 20)

(limit < 20) || ((Limit/count) > 7)

j. ((limit/count) > 7) && (limit < 0)

k. (limit < 0) && ((limit/count) > 7)




[image: image41.png]19.

e

true.

rue. Note that expressions a and b mean exactly the same thing, Because
the operators == and < have higher precedence than &z, you do not need to
include the parentheses. The parentheses o, however, make it casier to read.
Most people find the expression in option a easier to read than the expression
in option b, even though they mean the same thing.

crue.

true.

£alse. Because the value of the first subexpression, (count == 1), is false,
you know that the entire expression is £alse without bothering to evaluate
the second subexpression. Thus, it does not matter what the values of x and y
are. This is called short-circuit evaluation, which is what Java does.

rue. Since the value of the first subexpression, (count < 109, s true, you
know that the entire expression is true without bothering to evaluate the sec-
ond subexpression. Thus, it does not matter what the values of x and y are.
i called short-circuit evaluation, which is what Java does.

£alse. Notice that the expression in g includes the expression in option f as
a subexpression. This subexpression is evaluated using short-circuit evaluation
as we described for option £. The entire expression in g is equivalent to

1( (true || (x < y) && true )

which in turn is equivalent to ¢ ( true & true ), and that i equivalent to
 (exue), which is equivalent to the final value of £alse.





[image: image42.png]h. This expression produces an error when it is evaluated because the first
subexpression, ( (1imit/count) > 7)., involves a division by zero.

i. true. Since the value of the first subexpression, (limit < 20), is true,
you know that the entire expression is true without bothering to evaluate the
Second subexpression. Thus, the second subexpression, ( (Limit/count) » 7),
is never evaluated, so the fact that it involves a division by zero is never noiced
by the computer. This is short-circuit evaluation, which is what Java docs.

j. This expression produces an error when it is evaluated because the first subex-
pression, ( (Limit/count) > 7, involves a division by zero.

k. £alse. Since the value of the first subexpression, (1imit < 0), s £alse, you
know that the entire expression is £a1ze without bothering to evaluate the sec-
ond subexpression. Thus, the sccond subexpression, ( (Limit/count) » 7),
is never evaluated, so the fact that it involves a division by zero is never noticed
by the computer. This is short-circuit evaluarion, which is what Java does.




[image: image43.png]21. Convert the following expression to an cquivalent fully parenthesized expression:

bonus + day * rate / correctionFactor * newGuy - penalty




[image: image44.png]21. ((bonus + (((day * rate) / correctionFactor) * newGuy)) - penalty)




[image: image45.png]22. What is the output produced by the following?

int n - 10;
while (n > 0)

{

System.out.println(n);
n-n-3




[image: image46.png]22. 10




[image: image47.png]23. What output would be produced in Exercisc 22 if the » sign were replaced with < ?
(continued)




[image: image48.png]23. There will be no output. Because n > 0 is £alse, the loop body is exccuted
aevo times




[image: image49.png]24. What is the output produced by the following?

int n - 10;
do

{

System.out .println(n);
n=-n-3;
} while (n > 0);





[image: image50.png]24. 10




[image: image51.png]25. What output would be produced in Exercise 24 if the > sign were replaced with < ?




[image: image52.png]25. 10
A do-while loop always exccutes its body at least one time.




[image: image53.png]26. What is the output produced by the following?

int n - -42;
do

{

System.out .println(n) ;
} while (n > 0);





[image: image54.png]26. 42
A do-while loop always executes its body at least one time.




[image: image55.png]27. What is the most important difference between a while statement and a
do-while statement?




[image: image56.png]27. With a do-while statement, the loop body is always executed at least once. With
a while statement, there can be conditions under which the loop body is not
executed at all.




[image: image57.png]28. What is the output of the following?

for (int count = 1; count < 5; count+s)
System.out.print ((2 * count) + * ");




[image: image58.png]282468




[image: image59.png]29. What is the output of the following?

for (intm=10;n>0;n=n-2)
System.out.println("Eello " + n);




[image: image60.png]29. mello
Hello
Hello
Hello
Hello

Ne o w




[image: image61.png]30. What is the output of the following?

for (double sample = 2; sample > 0; sample = sample - 0.5)
System.out.print (sample + " *);




[image: image62.png]30.2.01.5 1.0 0.5




[image: image63.png]31. Rewrite the following £or statement as a whi 1= loop (and possibly some
additional statements):

int n;
for (n=10;m>0;n=n-2)
System.out.println("Hello " + n);




[image: image64.png]3L n = 10;
while (n > 0)
{
System.out.println("Hello " + n);
n=-n-2;




[image: image65.png]32. What is the output of the following loop? Identify the connection between the
value of r and the value of the variable 1og.

int log -
for (int i

loges;
System.out.println(n + " " + log);





[image: image66.png]32. The output is 102¢ 10. The second number is the log to the base 2 of the first
number. (If the first number is not a power of 2, then only an approximation to
the log base 2 is produced.)




[image: image67.png]33. What is the output of the following loop? Comment on the code. (This is not
the same as the previous exercise.)

int n - 1024;
int log - 0,
for (int i
loges;
System.out.println(n + * " + log);

i2);




[image: image68.png]33. The outputis 1024 1. The semicolon after the first line of the £or loop is probably
a pitfall error.




[image: image69.png]34. Predict the output of the following nested loops:

int n, m;
for (m = 1; n <= 10; nes)
for (m=10; m >= 1; m--)
System.out.println(n + " times " + m
sm o sam);





[image: image70.png]34. The output is too long to reproduce here. The pattern is as follows:
1 times 10 - 10
1 times 5 - 5

1 times 1 - 1
2 times 10 - 20
2 times 5 - 18

2 times 1 - 2
3 times 10 - 30




[image: image71.png]35. For cach of the following situations, tell which type of loop (while, do-while,
or £or) would work best:

2. Summing a series, suchas 1/2 + 1/3 + 1/4 + 1/5 + . . . 1/10.
b. Reading in the list of exam scores for one student.

<. Reading in the number of days of sick leave taken by employees in a
department.




[image: image72.png]35. a2 Afor loop

b. andc. Both require a whi1e loop because the input st might be empty. (A for
Ioop also might work, but a do-whi1e loop definitely would not work.)




[image: image73.png]36. What is the output of the following?

int number - 10;
while (number > 0)
{

System.out .print1n (number) ;
number - number + 3;




[image: image74.png]36. This is an infinite loop. The first few lines of output are
10

12
16
19
21




[image: image75.png]37. What is the output of the following?

int n, limit = 10;
for (m = 1; n < limit; nes)

{

System.out .println("n
System.out .println("limit
limit - n + 2;

"am
"4 limit);





[image: image76.png]37. This is an infinite loop. The first few lines of output are





[image: image77.png]



[image: image78.png]38. What is the output produced by the following?

int number - 10;
while (number > 0)

{
number - number - 2;
if (number —= 4)
break;
System.out .print1n (number) ;
}

System.out.println("The end.");




[image: image79.png]38. 8

The end.




[image: image80.png]39. What s the output produced by the following?

int number - 10;
while (number > 0)

{
number - number - 2;
if (number == 4)
continue;
System.out .print1n (number) ;
}

System.out.println("The end.");




[image: image81.png]



[image: image82.png]40. Fix the bug in the code in the earlier subsection “Tracing Variables.”




[image: image83.png]40. If you look at the trace, you will see that after one iteration, the value of sum
is 20. But the value should be 10 + 9, or 19. This should lead you to think that
the variable n is not decremented at the correct time. Indeed, the bug is that the
two statements
should be reversed to




[image: image84.png]. Add some suitable output statements to the following code so that all variables
are traced:

int n, sum = 0;
for (= 1; n < 10; n+s)

System.out.println("l + 2 +

L+ 9410 o= " 4 sum);




[image: image85.png]4l intn, sum = 0;
for (n = 1; n < 10; n++)
{
System.out.printla("n
//Above line is a trace.

"D+ "osum - " 4 sum);

}

System.out.println("After loop");//trace
System.out.printla(®n == * + n + * sum
System.out.println(*l + 2 + ...+ 9 + 10 == * + sum);
If you study the output of this trace, you will sce that 10 is never added in. This
is a bug in the loop.

" + sum) ;//trace





[image: image86.png]42. What is the bug in the following code? What do you call this kind of loop bug?
inton, sum -0
for o< 105 nes)

System.out.println("l + 2 + ...+ 9 &+ 10

" 4 sum);




[image: image87.png]42. This is the code you traced in the previous exercise. If you study the output of this
trace, you will sce that 10 is never added in. This is an off-by-one error.




[image: image88.png]43. Write an assertion check that checks to sce that the value of the variable time is
less than or equal to the value of the variable 1ims . Both variables are of type inc.




[image: image89.png]43. assert (time <= limit);




[image: image90.png]44. What numbers could be generated by randomGenerator.nextInt (5) + 10;
where randonGenerator is an object of type Randon?




[image: image91.png]44.10,11,12, 13 or 14




[image: image92.png]45. What numbers could be generated by randomGenerator.nextDouble () * 3
+ 1; where randonGenerator is an object of type Randon?




[image: image93.png]45. A double that is greater than or equal to 1 but less than 4.




[image: image94.png]46. Use the method Math. random () to generate a random double that is greater
than or equal to 10.0 but less than 20.0.




[image: image95.png]46. doubled = Math.random() * 10 + 10;
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