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Discrete Math      Name ______________________________ 
Lesson 8.6 – Critical Path Algorithm    
Exercise 1         Period   ___________   
 
Critical Path Algorithm.  The concept of critical paths can be applied to scheduling. If we use critical 
times rather than processing times to prioritize tasks, we can create efficient (though not necessarily 
optimal) schedules.  A priority list where the tasks are listed in decreasing order of critical times is 
called a critical-time priority list.  The process of creating a schedule using a critical-time priority list 
is called the critical-path algorithm. 

Step 1.  Find critical times.  Use the backflow algorithm to find the critical time for every task. 
Step 2.  Create priority list.  Create a critical-time priority list from the critical times obtained in Step 1. 
Step 3.  Create schedule.  Develop a schedule using the critical-time priority list created in Step 2. 
 
Recall the critical times you found for the MHU project.  This is Step 1 in the critical path algorithm. 
 
 
 
 
 
 
 
 
 
 
 
Step 2.  Create a critical-time priority list.  ________________________________________________ 

__________________________________________________________________________________ 
 
Step 3.  Schedule the project for N = 2 processors using the critical time priority list.  Identify the 
finishing time (FIN).   
 
 

 
As you can see in the MHU project, the finishing time using the critical path algorithm is a significant 
improvement over the finishing time using the decreasing-time algorithm.  The finishing time is 
reduced from 42 hours to 36 hours and the idle time is reduced from 14 hours to 2 hours.  Notice, 
however, that it does not result in the optimal finishing time of 35 hours.  While the critical-time 
algorithm does not always result in an optimal finishing time, it is an efficient, approximate algorithm 
for scheduling.  In fact, there are no known efficient, optimal algorithms for scheduling. 
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For the project digraph below, recall that the decreasing-time algorithm results in a schedule for N = 2 
processors that takes 26 hours to complete with 9 hours of idle time and a schedule for N = 3 
processors that takes 21 hours to complete with 20 hours of idle time. 
 
 
 
 
 
 
 
 
 
Exercise 1.  Find the critical times for each vertex in each digraph.  Then determine the project critical 
path and project critical time for each project. 
 
 
Project Critical Path: _______________________________ Project Critical Time: __________ 
 
 
Exercise 2.  Answer the questions below and use the critical path algorithm to schedule this project. 
 
a.  What is the minimum finishing time for this project with N = 2 processors? ___________ 
 
b.  Create a critical-time priority list: ____________________________________________________ 
 
c.  Develop a schedule for N = 2 processors using the critical-time priority list.  Identify the finishing 
time (FIN) or optimal time (OPT) if applicable. 
 
 

 
d.  What is the minimum finishing time for this project with N = 3 processors? ___________ 
 
e.  Develop a schedule for N = 3 processors using the critical-time priority list.  Identify the finishing 
time (FIN) or optimal time (OPT) if applicable.   
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