CS 171 Lab on the TSP

Names of group members:  ProLogic (Amber Back & Sean Kosanovich & Rich Kisic)
Purpose: To get some practical data on how large of a traveling salesperson problem can be solved. Also, to see how quickly the running time increases as we increase the number of cities.

6.
How many cities can tsp1 handle (within 1 minute)?  Approximately 12 cities

How many cities can tsp2 handle (within 1 minute)?  Approximately 12 cities
8.
Decide as a group if the graphs give a straight line. (Suggestion:  put the graph on a tabletop and with you head at about tabletop height sight along the points to see how well they line up.)  Or, does the number of tours grow a little faster or slower than a straight line? Write your conclusion here:


The lines are slightly curved and the tours do grow a little faster than a straight line.

9.
When plotting the log base 10 of y versus x (as above), what does it mean mathematically if the graph is in fact a straight line?  (Hint: solve for y in the equation log(y) = mx + b.)  Write your answer here, showing your calculations:


You would have a constant slope and it would not be growing exponentially. But if it were a straight line... 
log(y) = mx + b
y = 10(mx + b)
y = 10mx (10b)
let A = 10b and then y = A(10mx)
let B = 10m and then y = A(Bx)

A straight line graphed on semi-log paper appears to be a straight line but when graphed on 


Regular graph paper it is an exponential line.


10.
What do your answers in parts 8 and 9 imply about solving the TSP with the tsp2 program?

11.
Lastly, let's calculate how long it would take a fairly fast computer to solve a 30-city TSP using tsp1. Assume that the amount of time is roughly proportional to the number of additions performed.  We have already shown in class that the number of additions is given by n!, which your data in the file TSPData.doc should confirm. Our lab computers have 3 GHz processors.  That is, they do 3 billion cycles per second.  However, it takes several cycles to do each operation, such as addition, comparison, etc.  Let's assume that each addition can be done in 3 cycles, since that will keep the arithmetic easy.  That means that our computers can do 1 billion additions per second.  Use this to calculate the amount of time needed to solve a 30 city TSP. Put your answer into minutes, hours, days, or whatever units are most convenient to understand the result. Write your calculations and answer here:
What are the implications of your answer for solving a 30-city TSP using tsp1?

How would your answer change if we got a supercomputer or computer cluster that is 10,000 times faster than our lab computers?  Give the resulting amount of time here (with appropriate units):
12.
To submit your lab results, each group should print this file, TSPData.doc and LabReport.doc.  These should contain your data and answers, either typed or hand-written.  Only one submission per group, please.  Give your 2 graphs to me as well.  Be sure that the names of all of the group members are on these documents.
