2004 BHCSI Data Structures Homework Assignment #2:  Routes

Assigned: Wednesday 7/7/03


Due: Thursday 7/8/03

The Problem

Now that the Intraprise knows how far and which direction it needs to go for one destination, it has been decided that it would be important to compare different routes (a route would be represented as two points, thus forming a line).  Specifically, when given two routes, Captain Gene Luck Pickered would like to know the distance to intercept, d, and the angle between the routes, g.  d is computed as the distance between the mid points of both routes while g is the angle (in radians) of the intersection of the routes if their first points were shared.
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Route 1is a line segment
represented as two points,
(al,bl) and (a2,b2)

Route 2 is a line segment
represented by (x1,yl) and

(2,y2).

P is the midpoint of Route 1
Qi the midpoint of Route 2

d is the distance between
points P and Q

£is the angle between
Route 1 and Route 2
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Implementation

Your program will read in 8 integers from a file, “in.txt”.  It will then output d and g (on separate lines) to another file, “out.txt”.  Note that d and/or g do not have to be integers.   The input file, “in.txt”, will contain 8 integers, one on each line in this format:


a1


b1


a2


b2


x1


y1


x2


y2

Where (a1,b1) and (a2,b2) would be the first and second points of the first route and (x1,y1), (x2,y2) would be the second route.  


You must have a class Route that contains two Point objects (from previous homework) as members.  Route must have at least the following methods:


public class Route{



Point one;



Point two;

public Point midpoint();
//returns a Point object that //is the midpoint

// of this Route object.

public double interceptTo(Route target); 

   //returns d between this //Route and the parameter, //target.



public double angleBetween(Route target);   

//returns g between //this Route and the //parameter, target.



//some way to set one and two.


}

Input Restrictions

The input points will be such that the angle g will be greater than 0( and less than 180( in all test cases.

Hints

One of the points (haha, what a great pun) of this homework is to illustrate how you can have objects in an object, ie., our Route object has 2 Point objects and how we can re-use code.


Notice that d can be computed as the distance between the midpoints of its route and the other route.  We already have a way to compute the distance between two Point objects (from previous homework), so now we just need to get the midpoints.  Thus, the method interceptTo could easily consist of calling the midpoint method of both Route objects and calling the distanceTo method of one of those points with the others.


The mid point, (p,q), of two points (x1,y1), (x2,y2) is defined as follows:


p=(x1+x2)/2


q=(y1+y2)/2

To compute the angle between two lines, we use the Law of Cosines which states for a triangle with sides a,b,c:
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We can imagine “shifting” our routes so that they share their first points.


In our case then, we want to find A, where b would be the length of route 1, c, would be the length of route 2, and a would be the distance between the points of the routes that are not shared.  Again, we can reuse our class Point method of distanceTo to calculate these lengths.


Note that we are solving for angle A, not a, so we would have to solve the boxed equation above for A.  Java has a method in the Math package for calculating arccosine, Math.acos(double x) which returns a double for the angle in radians.

What to turn in

Turn in your disk with your program. Store your program in the file Route.java. Your file should have ample comments, including a header comment with your name, the date, a brief description of the program, as well as a list of any known bugs.

Example Input/Output
“in.txt”:

1

1

3

3

5

0

5

4

“out.txt” should contain:

3

45.0

