CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Lab Assignment 1 

Problem Statement
1. (5pts) Implement the insertion sort and the merge sort algorithms. Sort 4 integer arrays (with N = 40, 400, 4000, 40000 elements respectively) in the ascending orders. Each element in an array is a random integer uniformly distributed in [1, 2N]. Fix the value of the seed to 100 for your random number generation. Record the running time of each run and present them in a table. Refer to pp. 49 Figure 2.13 for the table format. 
2. (5pts) Implement a linear search algorithm (Check the element one by one from the beginning) and the binary search algorithm. Use the sorting arrays computed by the sorting algorithm as inputs. In addition, search the integer N*1.5 (i.e., 60, 600, 6000, 60000) in each sorted array. If this number can be found, print out the corresponding index, otherwise print out “This element cannot be found!”. Record the running time of each run and present them in a table. Refer to pp. 49 Figure 2.13 for the table format.
Grading
1. Correctly implement the algorithms, 2pts each. You do not have to include the outputs (i.e., the sorted arrays and the searching results) in your hard copy since there are two many elements. Just show them to the TA on your computer screen.
2. Present reasonable running time tables, 1pts each. For the purposes of preciseness and fairness, you need to run all of your programs in the same computer and close all the other programs before running. Please include two running time tables in your hard copy. 
Total: 10pts
Reference

Ch 7.2, 7.6 in the textbook
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