CS1401 – Programming Assignment 10
Due: April 12, 2015 by 11:59pm
To be submitted via Piazza in the folder “lab10”

Welcome to Lab 10!

This week, you will put to practice all the new skills you developed since spring break: arrays, methods, recursion. 

To do so, you will be asked to implement two very different functionalities: one that is a simple method that requires that you manage two arrays at the same time, one that implements a search within an array: not the simple type of array in which you have no choice but to look for elements one by one, but one in which the elements are sorted in order, so that you can use what is called Binary Search (see video on iteration VS recursion).

Once again, do make sure that you follow instructions. This includes turning in all that is expected from you: look for “To be turned in” instructions in this document.


Before you start: remember that you do have to turn in your lab in the following format:
· Put all your files (the java file lab10.java, docx file) in a folder named after your last name followed by your first name
· Compress this folder into a .zip file (nothing else than a .zip)
· Submit the .zip file

Tips of the week!
1. Do program in the areas pointed out to you in the code and follow instructions: do not enter your code for the methods inside the main method (only code required to test these methods). Although it works, it is not good practice and it goes against the idea of creating new methods to make your code more modular. 
2. When stuck, please seek help early: from your instructors, your TAs, your peer-leaders! 
3. Remember that the programming and problem-solving club meets every Friday at 1:30pm in lab CCSB 1.0410! Hoping to see you there! 

Now, let’s get you started! Here are the two activities you will be working on. Have fun!


Activity 1. In this activity, you will have to program the following functionality.

Given two arrays: 
· one array of city names (String), and
· one array of the distances (integer) of these cities to where you stand,
Sort the array of city names in such a way that the first city in the array is the closest to you, the second one in the array is the second closest to you, etc., and the last one is the farthest to you.

Example: (this is just an example… not to be used in the code of your method)
Suppose that you are given as parameters the array:
· cities = {Las Cruces, El Paso, Santa Fe, Albuquerque}
· distances = {45, 0, 300, 240}
What they mean is that: 
· Las Cruces is 45 miles away from where you are;
· El Paso is 0 mile away from where you are;
· Santa Fe is 300 miles away from where you are; and
· Albuquerque is 240 miles away from where you are.
What your method is supposed to do is to put the array of cities in the order of the closest to the farthest one. So once the method is done running, your two arrays should look like that:
· cities = {El Paso, Las Cruces, Albuquerque, Santa Fe }
· distances = {0, 45, 240, 300}

Now, how do you do this?
We ask that you implement what is known as Insertion Sort.

To be turned in:
· The pseudocode of insertion sort (in your docx file)
· The pseudocode of your method (in your docx file)
· The code  (in lab10.java) of closest along with code (in the main method) that allows you to test it (describe this code in the docx file as well). 
· [bookmark: _GoBack]Trace your method on the above example. 


Activity 2.  In this activity, you have to implement a search method: searching for a given element (integer) in an array of elements (array of integers). Now, this search is special and should be wisely implemented based on the fact that the elements in the array are not randomly organized but instead, they are sorted. The method you should implement is known as Binary Search.

To be turned in: 
· The pseudocode (in your docx file) and code (in lab10.java) of BinarySearch. 
· The trace (in your docx file) of BinarySearch on the following inputs: 
· BinarySearch ({1,2,3,4,5,6,7}, 2, 0, 6)
· BinarySearch ({1,3,5,7,9,11,13,15}, 14, 0,7)
· BinarySearch ({2,4,6,8,10},6,0,4)
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