
CS 317 - Fall 2019 - Lab Project 1

Write programs to implement the following: Selection Sort, Insertion Sort, Bubble
Sort, Merge Sort, Quick Sort. After testing each program to ensure that it runs cor-
rectly, run each of these programs for several values of n elements. For each algorithm,
for each value of n, compute the average time required for completion, T (n), over 10
trials. In this way, T (n) represents “the average run time for a given n, over 10 trials.
Then, on one single graph, plot all points, (n, T (n)) for each of the sort methods above.
The points from each method should be connected with a curve. When completed, your
graph should contain five distinct curves.

Some of these curves may intersect each other. If so, discuss the interpretation of
this intersection. For each curve, determine the “type” of function, such as quadratic,
linear, exponential, logarithmic, etc. Then determine an approximate function of this
type which fits the points, (n, T (n)), you found while running your programs. When
you have completed your work, you should have produced a plot which contains several
points, five curves covering a wide range of values of n, and a legend which relates the
distinct COLOR of each curve to the sort method and expression for T (n). For example
(and these are not the correct functions, T (n)):

−−− Bubble Sort: T (n) ≈ 1.8n2 + 12n + 5
−−− Quick Sort: T (n) ≈ 5.2n3/2 − n + 2.8

After you run your programs, gather your data, and make your graphs, you will of
course need to add some discussion on what this assignment tells you with respect to
comparing these sort algorithms. You should at least answer questions such as “which
method is better for large data sets?”, “which method is better for small data sets?”,
“are the results what you expected, or do they differ either qualitatively or quantita-
tively?” Several of the methods share the same type of T (n) function as Bubble Sort,
but not the same coefficients. Can you suggests why one of these methods might be
faster / slower than the others of this type? Several of the methods share the same type
of T (n) function as Quick Sort, but not the same coefficients. Can you suggests why
one of these methods might be faster / slower than the others of this type? Note: please
do not simply answer these questions one by one. Rather, I prefer a comprehensive
discussion where the answers to these questions are a natural part of the discussion. As
with all labs, you should assume that the quality of project you submit will be on a par
with your first professional position after graduation, and these will be graded with that
degree of professionalism in correctness and presentation in mind!

Note: IF your graph with the five curves, T (n), shows that some methods are so
different in magnitude that one or more plots causes the others to have their behavior
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obscured, you MAY create two graphs instead: one with Bubble Sort and the other
methods with similar graphs, the other with Quick sort and the other methods with
similar graphs. In that way, the detail of each plot should be clear.

2


