University of Toronto Department of Computer Science CSC 270 - Fall 1994

Assignment 4: Containment of Deadly V iruses

Due: at Final Examination, December 15

An outbreak of filo virus has appeared at a local medical research facility, and to protect the public, the authorities have decided to flood the center with HCHO gas in order to kill any living organisms within. In anticipation of such an eventuality, the designers of the facility provided a multi-channel air supply, pictured below, with safety valves to ensure that air (or other gases) could only flow in the direction indicated along each channel. The capacity of each gas channel is labelled in litres/minute.

The facility is considered safe, provided that twenty thousand litres of HCHO can be delivered into the building, from source to entry, within a 24 hour period. Otherwise, containment may be breached, with potentially disastrous consequences.

What to do:

Implement the Ford-Fulkerson method for calculating maximum network flow, and use this to determine whether or not the safety precautions taken by the designers of the facility were adequate. During the last class of the term, an alternate gas supply system will be proposed. Evaluate this new supply system and compare the two designs. Naturally, you should test your program on other gas supply networks as well.

Bonus Marks: 1. Where was the first outbreak of filo virus recorded? 2. What is HCHO?

a b

d c

12

10

15

4

20

10

5

3 source entry