CS 101 Fall 2006 Midterm 3 Name: Email ID:

You only need to write your name and e-mail ID on the first page.

This exam is CLOSED text book, closed-notes, closed-calculator, closed-nekficbcQuestions are worth
different amounts, so be sure to look over all the questions and platigeuaccordingly. Please sign the
honor pledge here:

Page 1 12
Page 2 115
Page 3 110
Page 4 18
Page 5 118
Page 6 116
Page 7 19
Page 8 122
Total /100

Note: When an integer type is required use , when a floating-point type is required ugeubl e. If we
don’t specify an aspect of the problem, you can choose it.

Note: If you are still writing on the exam after “pens down” is called — even if it is just to write your
name — then you will receive a zero on this exam. No exceptions!

1. [2 points] What lab section are you in?

CS 101-E CS 101-4 (lab 2:00-3:30 p.m. Fri)
CS 101-2 (lab 7:00-8:30 p.m. Thu) CS 101-5 (lab 10:00-11:30 a.m. Fri)
CS 101-3 (lab noon-1:30 p.m. Fri) CS 101-6 (lab 2:00-3:30 p.m. Thu)
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2. [3 points] Write a single Java statement that declaresableacalledcountto hold a value of typat .
That variable should be initialized to 2006 at the end of the statement.

3. [3 points] Write the Java code needed to declaumgblic , static  method calledcompute(that takes
no parameters and returns a value of iype. Write your answer in the blank area. (The next question asks
you to fill in code between the braces. Leave it blank for now.)

{

/l this part filled in in the next question

4. [3 points] Complete the Java code for the last question to providepd@mentation of the method,
compute()that always return@ (zero). Write your answer below:

5. [3 points] Write the Java code to assign the value returngtebyethodompute(to the variableount
We’'ll assume that theompute()method is in a class call&kam3 and that the code you are to write below
is in adifferentclass.

6. [3 points] Suppose that tive variablesa, b andc have the value$, 2 and3, respectively and that the
following Java statements are then executed. What are the wdlaed andc after these statements are
executed?

a=za+l1;

b=a+b+1;

c=a+b+c+1;

/15
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7. [3 points] Suppose that the integer variabhkexholds a positive integer value (such as 3, for example).
Complete the following code by filling in the blank witlioa loop so that the code, when executed, prints
out integer values starting with 0 (zero) and ending with the \aflueax (If the value ofmaxis 3, for
example, then the code should print out “0 1 2 3 ”.) Assume that the ajppeafava libraries have already
been imported.

System.out.print(i + “");

8. [3 points] Complete the following code by filling in the blankhnatwhile loop so that, when executed,
the program prompts the user to enter an integer value and degpempting the user to enter integer
values until the user enters a 0 (zero), at which timevtfle loop should terminate. Assume that all the
appropriate Java libraries have been imported and that the vaidini@olds a value of typ&cannerfor
acquiring the user’s inputs.

boolean done = false;

System.out.print(“Enter an integer value: );
int answer = stdin.nextint();
if (answer == 0)

done = true;

9. [4 points] You can multiply two positive integers by startinthw (zero) and adding 1 (one) the correct
number of times. For example, 3*4=(1+1+1)+(1+1+ 1)+ {1+ 1)+ (1 + 1+ 1), which is just
three four times, of course. Complete the following code by filimthe blank lines witmestedfor loops

so that after the code runs the value of the variafglductis m1 * m2(i.e. m1timesm2).

/[ at this point, nml and nR store positive integer values
int product = 0;

product++;

}
Lo
/I at this point, product stores the value nmi* ng

/10
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10. [4 points] Suppose that you're writing a clalglyMath, that will provide methods for use by other
classes for doing simple mathematical calculations. One metholtiply(), takes two positive integer
values and returns an integer (namely, the product). You could, fopkxaise the code that you wrote for
the last question to implement this method. Fill in the blank in thewimlg code to declare thmaultiply()
method. You do _noheed to provide an implementation. Note that this method shoutddtie and
static

class MyMath {

{

/l some implementation would go here, but is not required for
/[ this question

11. [4 points] Suppose that you're the chief programmer forMig#lath class. Your customers are
complaining that some of the methods are too slow. Unfortunately, youdmhyvea little time to make
improvements. Your strategy is to improve the implementations of tbelynost used methods, but you
don’t know which methods they are. What you need to do is to count the nuntivee®that each method
in the class is called. Complete the code below by declaringteger data membemultiplyCount that
will keep track of the number of times thmultiply() method is called.

class MyMath {

/l declare count here

<your  mul ti pl y method declaration from the question 10 goes here> {
/l some implementation would go here
count ++;  // increment the number of times method called

/8
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12. [8 points] What valueind type of valueare produced by evaluating each of the following Java
expressions? For example: for the expressier?, the correct answer & int

a. 1+3 , h. 1== :
b. 1+3.0 , i. true && false ,
c. 2+3*4 , j. true || false ,
d. 3/4 , k. true ? true : false ,
e. 5/4 , |. false ? false : true ,
f. 5.0/4 , m. 24 %5 ,
g. 1== , n. 24%5/2 ,

13. [10 points] In many programming situations, you have to produce an outtainteepends on a number
of conditions. Suppose, for example, that you have two conditions, represerttezbbylean variables
pressureHighand valveStuckBased on these conditions, you have to set the value of an intrgele,
action, as specified by the following table. You can assume the a@men®presented by integer constants
(e.g., NORMAL is O or some other integer value).

pressureHigh valveStuck action

false false NORMAL
false true REPAIR
true false RELEASE
true true EVACUATE

Write Java code usingestedf statementso set the value ddction based on the values pfessureHigh
andvalveStuckThe code should assign these values in the same order thappiegy & the table (to ease
the task of verifying that the code is correct).

/18
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14. [4 points] For each of the following, indicate whether it dags (C) astatic data member (SDVia
non-static data member (NDMj,static method (SM)or anon-static method (NSM)Assume that we'’re
using the standard Java libraries.

a. System.out.printin d. Integer.toString
b. System.out e. Color.white
c. System f. Math.PI

15. [4 points] Write a single Java statement to declare ablaréray to be an array of 5 integerdNe
don’t care what the initial values of the array elements are for this question.

16. [4 points] Write dor loop to initialize the elements of this arr@grray) so that the value of the first
element is 1 (not 0), the second element 2, the third element 3, anthsthfmugh the last element. Do not
use a literab in your for loop. Instead, get the length of the array usindetingthproperty of the array. Be
careful with your loop indices and array values!

17. [4 points] What output does the following program produce?

class Exam3 { Answer:
public static void main(String args[]) {
intiarray[] ={ 1, 2, 3 };

foo(iarray[2)]);
System.out.printin(iarray[2]);
bar(iarray);
System.out.printin(iarray[2]);

}

public static void foo(int i) {
i=5;

}

public static void bar(int i[]) {
i[2]=5;

}

/16
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18. [17 points total] This problem has several parts. The overall goal is to prodase eatledRationalfor
representing rational numbers (fractions with integer numeratarsl@nominators). Here is an outline of
the class. The comments indicate the tasks you are to perform. Give ya@rannder the appropriate sub-
questions, below.

public class Rational {

}

/I declare and initialize data members: integer numerator and denominator
Il write a default constructor initializing val ue to 1/1 (one over one,

1 ie., 1)

[/l write a constructor taking non-negative inte gers n, d, initializing

1 value to n/d

[/l write a method toString() thatreturns a string to representing the

I given value

/l write a method mul t () taking a Rational and returning the product of

1 the two

a. [3 points] Write the data member declarations (i.e. the instasagables). To make this test question

easier, you can have them be public so that you don’t have to use accessors and mutators.

[3 points] Write the default constructor. It should initialize the value to 1/1.

[3 points] Write the constructor taking integersand d (which we require and assume to be non-
negative) and initializing the value dd.

/9
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d. [4 points] Write the methotbString() Given aRational with valuen/d, the method should return the
string “<n>/<d>", where<n> is the value oh and<d> is the value ofl. So, for example, if the value of
an integer is ¥, this method should return the String “3/4”.

e. [4 points] Write the methodhult() taking aRational objectr as a parameter and returnindrational
whose value is the product paindthis. So, for example, if you haveRationalrl with value %2 and a
Rational r2with value %, then the expressiohmult(r2) must return &Rational whose value is 1/8.
Don’t worry about reducing fractions for this question (i.e. 2/3 * 1/2 can yield 2/6).

19. [7 points] What is the difference between a static variable and a non-statxteZarExplain in about 25
words or less.

20. [7 points] What is the difference between public visibility andate visibility? Explain in about 25
words or less.
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