
Complexity 
and Tractability 
L3 Computer Science 



Complexity 
� Good to review the L1 information on cost of 

an algorithm (such as linear vs binary search) 
to get students thinking about complexity  

� Use the field guide to discuss permutations 
and factorials 

� Use the CS field guide widgets and 
spreadsheet (download) to help them visulise 
how quickly the cost 



Use on-line password strength 
testers for examples of 
complexity 

www.grc.com/haystack.htm 



Big-O Cheat Sheet Chart 
 

Algorithm that take an exponential amount of time or worse for an 
input of size n, it is labelled as intractable.  
Factorial amount of time, n!, is intractable because it’s bigger than 
an exponential function. 

bigocheatsheet.com 



Need for Heuristics 
�  Important to get the students to 

understand that in the real world a “sub-
optimal” but goode enough solution 
needs to be found to these important 
problems (TSP, Timetabling, Etc). 



Road Trip Examples 
http://illuminations.nctm.org/Lesson.aspx?id=2721 



Real World Companies 
�  Telogis (we had a talk from Telogis)  
�  Kamar  - Timetabling is another good example 
�  Explaining examples of practical applications 



Compare EcoMaps to 
RouteXL 
� Through testing the two apps side by side 

students (and reading the FAQ/About on 
Route XL) can draw conclusions about 
whether a brute force (intractable) or 
heursitic is being used. 

� Students can evaluate the effectiveness 
of the two apps (Exc) 

� Discuss examples of practical applications 
(Exc) 



Encryption 
� Encryption and HUGE numbers – 

Numberphile (good video) 
�  www.youtube.com/watch?v=M7kEpw1tn50 

� Students can use this as another practical 
application to discuss and to evaluate the 
effectiveness 

� Can summarise with a good evaluation of 
what the positive and negatives and 
implications of intractable algorithms (e.g. 
TSP problems vs encryption) 



Points of student confusion 
�  Interchanging complicated and complex 

(complexity is a specific word related to the 
time complexity of solving the problem) 

�  Tractable problems can't become intractable 
(e.g. using 5 data points for the TSP doesn't 
mean the problem is tractable - intractable 
problems are only solvable for very small data 
sets). 

�  Intractable algorithms do not get more 
complex:  (n-1)!/2 doesn't change. 


