Sets and subsets

1. You are a manager on a project. Suppose you have ten individuals, P, ..., P, and five tasks, each of
which requires two individuals. Let the five tasks be {a, b, ¢, d, e}, and let the tasks the individuals can do

P:={a, b}, P2 ={a, d}, Ps = {a, e}, P» = {b, c}, Ps = {b, d},
Ps = {c}, P ={c, d}, Ps ={c, d}, Po = {c, d, e}, P1o = {d}

Can you organize these individuals so that all tasks are covered? You may consider the following table:

a {1, 2, 3}

b {1, 4, 5}

c {4,6,7,8,9}

d {2,5,7,8,9, 10}
e {3, 9}

Is there any choice you have in who is assigned which task?

This is the teaching-assistant assignment problem: there are n graduate students looking to T.A. one course
each. There are m courses, and each course has a different allocation of teaching assistants. Each graduate
student can only T.A. a small number of courses: courses that are within their area of expertise. Similar
issues arise with allocating employees to various projects; however, the real world is more difficult, as one
individual can have 60% of that individual’s time allocated to one project, 30% allocated to another, and
10% to a third project.




