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LAB 3
This Lab is to be started in the lab. It is due July 18   

4 points total
Objectives: 
1. Sorting of a Vector data structure using the selection sort algorithm.

2. Binary search of a sorted Vector data structure.

3. Multidimensional Arrays.
Task 1 (2.0  points)-Sorting Vectors and Binary Search of Vectors
We are going to reuse some of the classes from Lab 2. Therefore make sure that you have the classes Vehicle, VehicleType, VehicleEngine, from the solution of lab 2. Use your own file sif you successfully completed lab 2.  Also use the file ArrayandVectorOfVehicles  from the link provided in the course’s web site. You will also need the text file Vehicles.txt.

Modify the Vehicle.txt to add 3 more lines of information in order to make the number of vehicles to be generated equal to 11.

1.4,3,owner9, FivePointZeroLiters
0.5,10,owner10,ThreePointFiveLiters
3.0,1,owner11,TwoPointFourLiters
A. Modify ArrayandVectorOfVehicles
1. In class ArrayandVectorOfVehicles we want to add a method called sortVector. This method takes as argument a vector object that has Vehicle objects stored in it which are NOT sorted by any attribute. It returns a vector type with the Vehicle objects that are sorted according to their distance instance variable from the smallest to the largest (or largest to smallest).
public Vector sortVector(Vector vec)
{

}

WHERE vec IS THE NOT SORTED VECTOR PASSED AS ARGUMENT.

Modify the selection sorting algorithm so that it handles Vehicle objects out of a Vector rather than an array and sorts them according to distance.  

· Note : To swap elements of a vector by comparison to swapping elements in an array consider the example code:

Object obj2=mv.elementAt(index)

//temp=newArray[index];//equivalent array code

VehicleA temp=(VehicleA)obj2; //TYPECASTING THE OBJECT TO THE PARTICULAR OBJECT  TYPE STORED IN THE VECTOR.
//newArray[index]=newArray[newArray.length-d-1]; //equivelant array code

mv.set(index, mv.elementAt(vm.size()-d-1));

//newArray[newArray.length-d-1]=temp;//equivalent array code

mv.set(mv.size()-d-1, temp);

2. In the class ArrayandVectorOfVehicles also add a method called vectorBinarySearch. The method accepts a Vector whose Vehicle objects are sorted according to their distance value and a double value that represents a distance value that acts as the searching key. It returns the name of the owner of the vehicle if found (a String data type) otherwise a String that says “The object was not found”.

public String binarySearchVector(Vector veh, double key)

· Note 1: Again, remember that this method does not return the index of the array (or vector in this case) as in the example discussed in the lecture but instead it returns the name of the owner attribute of the vehicle located at that index (return type is a String as shown in the signature of the method). Therefore, what you have to do is capture the index (middle) with a variable and then recover the Vehicle object from the vector and use it to identify the Vehicle object’ s name and then return it.
· Note 2: Since we are dealing with a vector and not an array a few changes to the binary search code are needed. 
· The length of the vector is found by using the vector object (i.e. myvector):   myvector.size() ; 
 Therefore substitute the above code instead of myarray.length;

· Statements like : if(myarray[middle].getDistance()==key) will not work!

Instead use:


Object vo=veh.elementAt(middle);


Vehicle veha=(Vehicle)vo;


if(veha.getDistance()==key)

where veh is the Vector object.
Compile the class (after of course you have compiled the VehicleType and Vehicle classes). Disregard a compiler message like:

Note: VectorOfVehicles.java uses unchecked or unsafe operations.

Note: Recompile with -Xlint:unchecked for details.

B. Create the Client class
Create a client class called VehicleSort . Place it in package folder1.
1. In the main method of the class :
i. Get the Vector of Vehicles from ArrayandVectorOfVehicles by invoking the method vectorV. Iterate through the returned vector and for each object in the vector calculate the velocity and the distance for each Vehicle object. Use the values 0.5 and 1.0 for initial velocity and initial distance as required in each of these two methods. At the end, every vehicle object in the Vector has its velocity and distance set.
ii. Next, sort the vector first according to distance by calling the method sortVector , passing it the unsorted vector from step i above and capturing the returned vector type (sorted vector).
iii. Output all Vehicle objects of the sorted vector by using the toString method of Vehicle class for each vehicle object in the vector.
iv. Next, do a binary search for the distance value: 3.0 and output the value of the captured String from the invocation of the method vectorBinarySearch (the name of the Vehicle’ s owner if found).
v. Next, do a binary search for the distance value: 150.3 and output the value of the captured String.
 Compile and interpret your program. Make sure that the proper outputs are produced.
Task 2 (2.0  points)- Multidimensional Arrays
BonusTable class
Lab Instructions

In this task we are going to construct a Table of values using a two dimensional array. The description of the table is as follows:

Business A has decided to give an extra bonus to its sales people. The bonus will last for 10 weeks. The amount is dependent on the week and the day of the week where a working week has 7 days. The amount is also dependent on a random number that is generated every day.

The formula for the daily bonus is:

double  bonus = (Day_of_Week+1)*(Week_Number+1)*100*Math.random();

Note: the Math.random() call returns randomly a number between 0.000 and 0.999. It is based on uniform probability, therefore every number in that range has an equal chance of being returned every time we make the call to the method math.random().
We want to generate a table that shows the extra bonus that is awarded every day for 10 weeks. The table’s rows are the weeks and the columns are the days of the week.
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1. Create a class named BonusTable.  No package is needed.
In the main method of this class create a two dimensional array called bonusArray.  
Create the two for loops (one within the other) that will enter the values of the bonus as generated by the formula given above.

2. Use the NumberFormat library class of package java.text (import it) to convert the numbers generated to dollars (i.e. 

NumberFormat  nf = NumberFormat.getCurrencyInstance();

nf.format(the_number); returns the dollar version as a String.

3. Output the contents of the two dimensional array using System.out.println. Make sure that you have two for loops (one embedded within the other), the first loop scans the rows and the second the columns.
· The output should be in the form of a Table as shown below. To accomplish that, you have to capture the String and concatenate it to itself every time you go through a day of the week (which is the second for loop). Output the String at the end of each week!

4. The format of the output is shown below:
ONE POSSIBLE OUTPUT IS:

$56.29  $9.36  $123.07  $196.75  $230.38  $363.41  $370.49

 $90.07  $376.79  $341.37  $374.30  $714.43  $607.05  $71.00

 $253.53  $487.64  $784.77  $320.35  $579.02  $609.05  $1,427.70

 $113.90  $774.58  $21.17  $1,395.92  $1,883.00  $1,182.43  $2,114.22

 $332.55  $412.09  $903.75  $297.29  $167.37  $201.51  $361.78

 $315.21  $917.97  $831.33  $117.85  $1,901.12  $2,908.75  $2,191.41

 $593.34  $1,047.38  $1,961.63  $706.37  $1,454.03  $375.73  $2,815.84

 $469.20  $580.61  $352.28  $1,716.43  $1,236.86  $2,052.71  $3,904.54

 $103.84  $623.28  $2,404.97  $230.67  $4,176.51  $501.07  $3,193.41

 $427.32  $116.85  $2,606.12  $2,242.70  $4,036.32  $1,284.98  $253.05
Where the days of the week run across, and each row represents a week.
SAMPLE OUTPUT
C:\CS116\SPRING2011\Labs\Lab3\Lab3Solution\Task3>java folder1.VehicleSort

The size of vector passed is:11

The vehicle ID is: 5 The name of the owner is: owner5 The acceleration is: 5.3m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is:6 seconds The Vehicle Type is null The velocity is 32.3m/sec The distance traveled is 99.4meters The price of the vehicle is: $0.00

The vehicle ID is: 4 The name of the owner is: owner4 The acceleration is: 4.0m/sec/sec The engine type is: SixPointZeroLitersAnd the traveling time is:5 seconds The Vehicle Type is null The velocity is 20.5m/sec The distance traveled is 53.5meters The price of the vehicle is: $0.00

The vehicle ID is: 10 The name of the owner is: owner10 The acceleration is: 0.5m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is:10 seconds The Vehicle Type is null The velocity is 5.5m/sec The distance traveled is 31.0meters The price of the vehicle is: $0.00

The vehicle ID is: 3 The name of the owner is: owner3 The acceleration is: 3.3m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is:4 seconds The Vehicle Type is null The velocity is 13.7m/sec The distance traveled is 29.4meters The price of the vehicle is: $0.00

The vehicle ID is: 7 The name of the owner is: owner7 The acceleration is: 5.3m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is:3 seconds The Vehicle Type is null The velocity is 16.4m/sec The distance traveled is 26.35meters The price of the vehicle is: $0.00

The vehicle ID is: 6 The name of the owner is: owner6 The acceleration is: 2.5m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is:4 seconds The Vehicle Type is null The velocity is 10.5m/sec The distance traveled is 23.0meters The price of the vehicle is: $0.00

The vehicle ID is: 2 The name of the owner is: owner2 The acceleration is: 2.0m/sec/sec The engine type is: ThreePointFiveLitersAnd the traveling time is:3 seconds The Vehicle Type is null The velocity is 6.5m/sec The distance traveled is 11.5meters The price of the vehicle is: $0.00

The vehicle ID is: 8 The name of the owner is: ower8 The acceleration is: 3.8m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is:2 seconds The Vehicle Type is null The velocity is 8.1m/sec The distance traveled is 9.6meters The price of the vehicle is: $0.00

The vehicle ID is: 9 The name of the owner is: owner9 The acceleration is: 1.4m/sec/sec The engine type is: FivePointZeroLitersAnd the traveling time is:3 seconds The Vehicle Type is null The velocity is 4.7m/sec The distance traveled is 8.8meters The price of the vehicle is: $0.00

The vehicle ID is: 1 The name of the owner is: owner1 The acceleration is: 1.5m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is:2 seconds The Vehicle Type is null The velocity is 3.5m/sec The distance traveled is 5.0meters The price of the vehicle is: $0.00

The vehicle ID is: 11 The name of the owner is: owner11 The acceleration is: 3.0m/sec/sec The engine type is: TwoPointFourLitersAnd the traveling time is:1 seconds The Vehicle Type is null The velocity is 3.5m/sec The distance traveled is 3.0meters The price of the vehicle is: $0.00

The name of the Vehicle' s owner is owner11

The name of the Vehicle' s owner is Object Not Found
Submission instructions

· In your submission you must include 

a. The source code files and the compiled files for each  Task  in the correct package. 
b. There should be 3 Task folders.
· Zip all files and name the zip file using your first name followed by your last name followed by lab3.

i.e. George_KayLab3.zip

· Upload the file on Blackboard by 10:00 p.m. on the assignment folder Lab3.  Please take your time when uploading so that your submission is in the correct assignment folder.
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