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Exam 2 (2005-12-19)

Part Il
Answer the following questions in the space prodide

Problem 1. Musical Instruments

ClassMusi ¢l nst runent

Musiclnstrument is an abstract class that represents a basic ahustrument. It defines the following
data values:

- name: represents the name of the musical instrume8tr{ag).

« conput eVol uneLevel : represents the volume level of the instrumertoiable).
These instance variables are declared so they laatied by subclasses of thisicinstrument class.

The Musiclnstrument class has a constructor and two methods:
« get Vol une: is anabstract method to be implemented by subclasses.
-« toString: returns a string representing information abdwé Musiclnstrument object (its
name).

TheMusiclnstrument class has two subclass&sringinstrument andwindInstrument

Musiclnstrument

?
| |

Stringlnstrument WindInstrument

ClassW ndl nst r unent

The WindInstrument  class specializes thdusicinstrument class by having a number of holes that
produce different sounds or tunes when air is blowthe instrument. Th&/indinstrument  class defines a
new instance variable, and a constant coefficient:

« nunber O Hol es: initially set to a number less than 10 when a Kéwdinstrument  is created.

«  WCCEF: wind coefficient used to calculate the volumeelenf the instrument. It is set to 8.5.

TheWindinstrument  class has a constructor and two methods:
« conput eVol uneLevel : computes and returns the volumeLevel of the vnsttument.
« toString: returns information about th&indinstrument  object (hame, and number of holes).

ClassSt ri ngl nstrunent

The StringInstrument class specializes thgusiclnstrument class by having a number of string
chords that produce different sounds or tunes whent. TheStringlnstrument class defines new
instance variables:
« nunber O Strings: initially set to a positive number when a né&tringlnstrument is
created.
« | engt h: the length of the strings.
«  SCCEF: string coefficient used to calculate the volumeel of the instrument. It is set to 2.0.

The StringInstrument class has a constructor, and two methods:
. comput eVol uneLevel : computes and returns thelumeLevel of the string instrument.
« toString: returns information about th&tringlnstrument object (name, number of strings,

and length of its strings).
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Problem 1.1.  Fill in the blanks to complete the definition otthlusicinstrument class.

public abstract class Musiclnstrument

{

/I (2 points) Declare instance variables
/I Note that the instance variables will be inherit ed by
/ the subclasses of the Musiclnstrument class

/I Construct or Musiclnstrument initializes an instrument’s name, and
/I volumeLevel

public Musiclnstrument (String instName)

{

name = instName;
volumeLevel = 0.0;

}

/I method t oSt ri ng returns a string with the name of the instrument
public String toString()

{

return "Musical Instrument: " + name;

}

/I (2 points)method conputeVol unelLevel : an abstract method that takes
/I no parameters and returns a double.

} /lend of class Musiclnstrument
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Problem 1.2.  Fill in the blanks to complete the definition oW ndl nst r unent class.

11 (

1 point) header for class WindInstrument

/I declaration of constants
private final double WCOEF = 8.5;

/I (1 point) Declaration of instance variable numberOfHoles

/I (5 points) Windinstrument Constructor:

/l Two parameters: nanme and nunber O Hol es.

/I Uses the ternary conditional operator to make su re that the
/I number of holes parameter is positive and less t han eleven.

/It defaults an illegal value to 5.0.

/I (3 points)method conputeVol unelLevel :

/I Implement implements the abstract method to Comp ute the volumeLevel
/I as the product of the number of holes and the wi nd coefficient.

/I Returns the computed volumeLevel.

/I( 5 points)method toString:
/I Returns a string with the information about the instrument,
// in addition to the number of holes.

CMPS 200
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Problem 1.3.  Fill in the blanks to complete the definition obtWindinstrument  class.
/I( 1 point) header for class Stringlnstrument

/I Declaration of constants
private final double SCOEF = 2.0;

/I (1 points) Declaration of instance variables numberOfStrings and
/I length

/I (5 points) Stringlnstrument Constructor:

/I Three parameters: name, numberOfStrings, and len gth.

/I Uses the ternary conditional operator to make su re that the number of
/I strings, and length parameters are positive. De faults illegal values

/[ to 6.0 and 0.5 respectively.

/I (3 points)method conputeVol unelLevel :

/I Computes volumeLevel as the product of the numbe r of strings and
/I the string coefficient divided by the length.

/l returns the computed volumelevel.

CMPS 200 11 of 16
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/I ( 5 points)method toString:
/I returns a string with the information about the instrument,
/[ in addition to the number of strings and their | ength.
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Exam 2 (2005-12-19)

Problem 1.4. Orchestra is a driver class. Its main method creates tvaags of musical instruments: a
string section\(/indInstrument  array) and a wind sectioB{finglnstrument array). This method
computes the total volume level of each sectionissuks a report displaying all instruments witkirthames
and properties. It invokes tieBalanced class method to determine if the orchestra’s velisrbalanced
and reports it back to the user. The driver ckasample output and its main method are given helow

Sample Output:

Instruments in this band are:
String Instruments

Musical Instrument: Violin with 4 strings of length 0.45
Musical Instrument: Guitar with 6 strings of length 0.6
Musical Instrument: Lute with 12 strings of length 0.5
Musical Instrument: Cello with 4 strings of length 0.7

WindInstruments

Musical Instrument: Flute with 5 holes
Musical Instrument: Clarinet with 4 holes
Musical Instrument: trombone with 2 holes

The volume level of the band is balanced
public class Orchestra
public static void main (String[] args)

/[ Build a group of string instruments & a group of wind instruments
Stringlnstrument][] stringGroup = {

new StringInstrument("Violin", 4, 0.45),

new Stringlnstrument("Guitar", 6, 0.60),

new Stringlnstrument("Lute",12, 0.50),

new Stringlnstrument("Cello",4,0.70)

3
WindInstrument[] windGroup = {
new WindInstrument("Flute",5),

new WindInstrument("Clarinet",4),
new WindInstrument(“trombone",2)

h

/I Display the report

System.out.printin (" " ;
System.out.printin ("Instruments in this band are:" );
System.out.println ("String Instruments™);

System.out.println ("------------------ ");

for (StringInstrument s: stringGroup)
System.out.println (s);

System.out.printin ("\nWindInstruments");

System.out.printin (*'--------------- ");

for (WindInstrument w: windGroup
System.out.printin (w);

System.out.print("\nThe volume level of the band is ");
System.out.printin( i sBal anced(stringG oup, w ndG oup)
? "balanced" : "not balanced");
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Implement thasBalanced method to complete the driver cla@echestra

/I (7 points) Class method i sBal anced:

/I Two parameters: Stringlnstrument array and Windl nstruments array.
/I Computes the total volumeLevel for each array.

/I Returns true if the difference between the volum e levels of the

/I two arrays does not exceed 10.0; false otherwi se.
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Problem 2.Sorted Integer List Class

You work for a software company that is developinlijprary of Java utility classes. Your boss cortmegou
one morning and tells you that one of your groupnimers has resigned abruptly and that work withingtoup
is being reorganized. As a result of this reorgation, you are asked to implement several methodsder to
complete the partially implement&brtedintList class.

The purpose of the claSortedintList is to organize integers in ascending (increasimggr. The class
already defines two private instance variabliss, (int array) to store the integers atwlint (int ) to keep

track of the number of integers already storedhelist array. The declarations of the instance variabtes
as follows:

private int count;
private int[] list;

The class already implements a constructor whicestalo parameters. It also implementsitisert method
which takes afnt as a parameter, inserts it in the appropriatdilmean the array so as to maintain the sorted
nature of the list, and increments count by 1. ifisert method will increase the capacity of the objedt if
does not have room to store the value passed in as a parameter.

Implement the del et e method in order to complete the implementationthaf SortedintList class.
This method takes arnnt parameter and deletes it from the list iot numbers stored in the
SortedIntList object. It updates the count of numbers if nemd Bhe method returtsue if it finds and
successfully deletes the number of the list; ilmetfalse otherwise.

To illustrate the functionality of this method, ks consider the following example. PortedIntList
instance stores the squares of the first 10 inseigeitslist  array; the value of itsount variable is 10.

01 2 3 4 5 6 7 8 9
o[1]4]9]16]25 |36 49|64 ]81]

Invoking delete(3) on this object returnfalse since the value 3 is not found in the array. king
delete(25) returnstrue ; it changes the value abunt to 9 and the contents of the list array to afed
where the ellipses character. ( ) indicates that the contents of location 9 ofdhmy are irrelevant:

0123 4 5 6 7 8 9
|o \1 \4 \9 \16 |36 \49 \64 \81 |”. |
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Implement thalelete method to complete tHeortedintList class(9 points)
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