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Questions#1 and #2 refer to the Java program below:

class Hello
{
public static void main (String[] args)
{
Systemout.println ("Hello world!");
}
}

Question 1[5 marks]
If this program is compiled and executed, what will it print?

Hel I o worl d!

Question 2[5 marks]
To be compiled and executed the program must be stored in afile. What should the name of thefile be? What
isthe UNIX command sequence for compiling and executing the program?

For thisexample:
Filename: Hel | 0. j ava
javac Hello.java
java Hello

In general:

Filename: ClassName. j ava
j avac ClassName. j ava
j ava ClassName

Question 3 [5 marks]
Assumethat inyour homedirectory you have adirectory calledassi gnl andthat assi gnl containsafile
caled Test . j ava. Give asequence of UNIX commandsto do the following:

1. set your working directory to your home directory;

2. create adirectory called assi gn2 in your home directory;
3. copy thefilefrom Test . j avainassi gnl toassi gn2;
4. list the contents of assi gn2.

cd ~

nmkdi r assign2

cp assignl/Test.java assign2
I's assign2

Question 4[5 marks]
What are the 3 essential components of acomputer system?
Briefly describe the role of each component (about 5 words each).

Central Processing Unit  brains, executes instructions, computes arithmetic
(e.g. Intel Pentium processor)
Input/Ouput  ways for computer to interact with its environment
(e.g. monitor, keyboard)
Memory System  stores programs (instructions), data
(e.g. RAM, hard drive)

For questions#5 to #10, indicate what the Java program will print if it is compiled and executed.

Question 5[5 marks]

class A
{
public static void main (String[] args)
{
System out . pri nt 1y,
Systemout.println ("t's true that");
Systemout.println (" 1");
System out. print ("+");
Systemout.println ( 1);
Systemout.println ("--");
Systemout. print " 2");
Systemout.println ("R ght?");
}
}

It’s true that
1
+1

2Ri ght ?




Question 6 [5 marks]

class B
{
public static void main (String[] args)

{
Systemout.println ((6-15/3)+9*2/3/2);

Systemout.println (8/3);
Systemout.println (3.5/2);

Question 7 [5 marks]

class C
{
public static void main (String[] args)
{
doubl e x;
X = 8.5;
Systemout.println (Math.floor(x)/2);
}
}
4.0

Question 8 [5 marks]

class D
{
public static void main (String[] args)
{
int a,b;
a = 23;
b =7
Systemout. print("The answer is ");
if (a%b > 3);
if (a!l=3 &b ==17)
Systemout.println ("yes");
el se
Systemout.println ("no");
}

The answer is yes

Question 9 [5 marks]

class E

{

public static void main (String[] args)

{

int i;

for (i=0; i < 5; i++);

Systemout.println("l nust not forget semcolons.");

Systemout.printin("l did not forget.");

I must not forget senicolons.
| did not forget.




Question 10 [5 marks]

class F

{

public static void main (String[] args)
int i =0;

while (i < 10) {
Systemout.print (i);
if (i ==41]] i ==9)
Systemout.println ();
i++;

01234
56789

Question 11 [5 marks]
Rewrite the program in question #10 using ado loop instead of awhi | e loop

class G

{

public static void main (String[] args)

do {
Systemout.print(i);

if (i ==41]] i ==9)
Systemout. println();
i ++;
} while (i < 10);

Question 12 [5 marks]
In the following Java program, there are between 5 and 10 errors. Find as many as you can and correct them
in the simplest way you can think of.

class H {

public static viod main (String[] args) {
{
int y;
int a = Stdin.getint(), b = Stdin.getint();
doubl e ¢ = Math. max(Stdi n. get Doubl e, b);
for( y=0; y<c; y+=Math.sqrt(a) )
{
if(a<y<c)
if(b<al=a==23)
System out.sqrt(c);
else c -= a;
else ¢ += b;
Math. floor( y );

theword 'voi d’ ismispelled'vi od’

two opening braces’ {" for mai n() . Thisisnot an error by itself, except that 'cl ass H now missesits’}’
online7,y isused asadouble (adding Mat h. sqrt () ), sochangey toadoubl e

parentheses forgotten in the call to’ St di n. get Doubl e()’

compound condition expressed incorrectly

type error because != and == have same precedence

no such method ’Syst em out . sqrt (doubl e)’

Theresult of Mat h. f | oor (y) isnot used; assign the result to avariable, or removeit

class H {
public static void main (String[] args)
{
doubl e y;
int a =Stdin.getlnt(), b = Stdin.getlnt();
doubl e ¢ = Mat h. nax( St di n. get Doubl e(), b);
for( y=0; y<c; y+=Math.sqrt(a) )
{
ifla<y&y«<c)
if( b<al=(a==23))
Systemout.printlin( Math.sqrt(c) );
elsec -= a;
else ¢ += b;
/1 Math.floor( y );




Question 13 [5 marks]
Consider the following Java variable declarations:

int i; /1 32 bits of storage
doubl e x; /1 64 bits of storage
bool ean b; /1 1 bit of storage

How many bits of storage does each variable require?

Question 14 [5 marks]
What doesit mean if aJavamethod isdeclared asst at i ¢? What aretherestrictionson st at i ¢ methods?
(30 words or less)

A static method isamethod that can be called without having to instantiate an object (i.e., create
an instance) of the class to which it belongs. Static methods are called by specifying the class
name followed by the method name (e.g. Mat h. sqrt (), Stdin. getlnt()). Without a
reference to some specific object, static methods cannot accessinstancevariablesor call instance
methods (i.e., variables or methods declared in aclass that are not static).

Question 15 [5 marks]
What is the difference between syntax and semantics of a programming language? (20 words or less)
What type of errorswill acompiler, such asj avac, dwaysidentify for you?

The syntax of a programming language is the grammar of the language, a set of rules governing
the words and symbols you can use in your program and how they are arranged.

Semantics of a programming language describes what a statement in the language does, giving
the statement meaning. For example, the semantics tell us that the statementa = b; means
thevalue of b iscopiedinto a.

A statementlikea = b + c; hascorrect syntax, but thereis a semantic error if a isani nt
and b or c aredoubl e. The semantics define what the + operator meansif b and ¢ are of type
St ri ng versuswhat it meansif they are of typei nt .

The semanticsfor alanguage must be precise and unambiguous; every line of codein your pro-
gram must have well-defined, predictable behaviour.

A compiler will alwaysidentify syntax errorsin your program. However, it isincorrect to state
that acompiler will only identify syntax errors, sinceit can identify semantic errors as well.

Question 16 [5 marks]

Complete the following Java program by writing a method i sLeapYear that calculates whether a given

year isaleap year (i.e., has 366 days) or not. All years that are evenly divisible by 4 are leap years, except

the century years after 1582 that are evenly divisible by 100. However, of the century years after 1582, those

evenly divisible by 400 are leap years. For example, 1900 is not aleap year but 1200, 1500, and 2000 are.
The method should takean i nt parameter, called year , and return abool ean result.

class W{

public static bool ean i sLeapYear (int year)

{

if( year %4 '=0)
return fal se;
/1 yrs NOT divisible by 4 are not LY

if( year <= 1582 )
return true;
/1 yrs div. by 4, before (including) 1582, are LY

if( year %400 == 0 )
return true;
/1 yrs div. by 400, after 1582, are LY

if( year %100 == 0 )
return fal se;
/1 century years NOT div. by 400, after 1582, are not LY

return true;
/1 other div.-by-4 years are LY

}
public static void main (String[] args)
{
int y;
whi l e(true){
Systemout.println("Enter the year: ");
y = Stdin.getlint();
if(y <0) break;
Systemout.print ("lIs it a leap year? ");
Systemout. println( isLeapYear(y) );
}
}




Question 17 [5 marks]

Write a Java program that prompts for an integer » and prints out aright triangle pattern of "*” characters,
with the two perpendicular sides of length .. An example of the execution of the program is shown below.
Besureto print your trianglein the same orientation as shown. Theinput typed by the user isshownin bold.

Enter an integer: 4

*
* %
* Kk

* kK k

class X {
public static void main (String[] args) {

Systemout.print( "Enter an integer: " );
int n=Stdin.getlnt();

/1 iterate over the nunber of rows
int row
for (row = 0; row < n; rowt+){

/1 print the spaces for this row

int colum;

for (colum = 0; colum < (n - row - 1); colum++)
Systemout.print(" ");

/l print the "*"s for this row

/1 we can assert: colum == (n - row - 1) here

for ( ; colum < n; colum++)
Systemout.print("*");

/1 end the line to begin the next row
Systemout. println();

Question 18 [5 marks]

Writetwo Javamethods, Y. max(a, b) andY. m n(a, b) whichacceptdoubl e parametersand return
adoubl e result corresponding to themaximumor minimumof « andb. Donot useany i f statements, rather
use Mat h. abs() and properties of the forumula|a — | + « + b to compute your answer. Do not write a
main() method.

class Y {
public static doubl e max(double a, double b) {

return ( Math.abs(a-b) + a +b) / 2;

public static double min(double a, double b) {
return ( a + b - Math.abs(a-b) ) / 2;
/lalternatively:
/1l return ( a + b - max(a,b) );
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Question 19 [10 marks]
Complete the following Java program using objects. The goal is to remember the number entered only if it
has alarger fractional part than any other number entered so far. The testing program, and example output
from the program, are shown below. The input typed by the user is shown in bold.

Wtiteyour classBi gFr act i on onthe next page. Inside the class, write any instance variables, a con-
structor, and theinstancemethod, saveBi gger Fract i on( Bi gFr act i on) ,whichremembersthe num-
ber with the larger fractional and printsit out.

public class BigFractionTest

{
/1 this is the test programfor class BigFraction
public static void main (String[] args)
{
Bi gFracti on big = new BigFraction( 0.0 );
while( true ) {
/1 get a double nunber fromthe user
System out. print("Enter a double nunmber: ");
doubl e userlnput = Stdin. get Doubl e();
if( userlnput == 0.0 )
br eak;
/1 remenber the nunber with the bigger fraction
/1 don't forget to print it inside the nmethod
Bi gFraction other = new Bi gFraction( userlnput );
bi g. saveBi gger Fracti on( other );
}
System out. print| n("Done.
}
}
Enter a double number: 5
0.0
Enter a doubl e number: 325
3.25
Enter a doubl e nunmber: 13
1.3
Enter a doubl e nunmber: 51
1.3
Enter a doubl e number: 3.3
1.3
Enter a doubl e number: -1.7
-1.7
Enter a doubl e number: O
Done.
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public class BigFraction {

/1 remenber the nunber with the |argest fractional part
private doubl e biggest;

public BigFraction(double initVal) {
bi ggest = initVal;

/] compute just the fractional part.
/1 be careful about negative nunbers...take Math. abs()
private double cal cFractPart() {

/1 compute size of fractional part:

I | x| - floor(]|x|)

doubl e absX = Mat h. abs( biggest );

return absX - Math.floor( absX);

public void saveBi gger Fraction(Bi gFracti on other) {
final double myFracPart = cal cFractPart();
final double otherFracPart = other.cal cFractPart();

if( otherFracPart > nyFracPart )
bi ggest = ot her. bi ggest;

/1 Systemout.print( "The biggest fractional part so far is " );
System out . println( biggest );
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