CSC 425/520 Fall 2016: Assignment #2: Written Questions
Due at beginning of class, Friday Oct. 7, 2016

1. Putyour name on your assignment. Questions should beder.

2. Thewritten questions should be submitted on paper at thietiaeg of class on the
due date. Submissions can be handed in up to 4 days late with a 10% penalty for
each day past the deadline. If you want to submit an assignment on a day that we
do not hae dass, please write the day and time submitted on your first page and
slip it under my office door (ECS 552).

3. Shav your work unless otherwise stated.

4, Draw BIG boxes for your marks on the top of the first page of your submission.
Place a 0 in the corresponding box foy gonestions you omit. For this assignment:

Question:| 1
Marks 0

1. For the follawving questions, consider the set of Stable Matching Problems that
have four undegraduates labelled 1, 2, 3, and 4, and four graduate students labelled
A, B, C, D. The aim is to find a perfect matching representing project partners for a
class project.The undergraduates will malthe proposals to the graduate students.
At each stage, the undergraduate chosen to propose is the unmatched student that
has the smallest numbeFor the following questions, if your answeryiss, give
the preference tables for both the undergraduates and graduatesvaridessieps
of the algorithm on anxample that shows the situation can ocdfiryour answer
is no, give a proof to justify that.

(@) [5]Is is possible to hee a poblem such that in the solution, nobody has their first
choice of a project partner?

(b) [5] Is it possible to hae a ftuation where there is some undergraduate student
ranking graduate studegtfirst on their preference list and algaanksu first on
their preference list, but the stable matching selected does not matot g
together?

(c) [5] Suppose that graduate student A has preference list 1, 2, 3, 4. Can graduate stu-
dent A eer end up with a higher ranked partner by lying about the preference list
and using 1, 2, 4, 3 instead?
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[5] Problem 3, pages 22-23 of the text.
[10] Problem 4, p. 23 of the text.

ConsidelProblem 6on p. 191 of the t¢. Suppose¢he students ha these swim-
ming, biking and running times (in minutes):

Student| Swim| Bik | Run
Alice 5 10 10
Bob 10 15 10
Carl 15 20 10
Dawn 5 20 20

[2] If the race starts at 9am, what time does each student finish the race if the order
used is Alice, Bob, Carl then va. Atwhat time is gerybody finished?

[2] If the race starts at 9am, what time does each student finish the race if the order
used is Dawn, Carl, Bob then Alice. At what timevsrgbody finished?

[6] Given a £heduleS, denote the swim, bi&and run times for the kth student by
Sk, by andr, respectiely. Prove that if two dudents appear consemdy in a
scheduleS in positionsk andk + 1, andby +r, < by, + r¢41 then the schedulé
that is the same @ except that the students in positickgndk + 1 are swapped
takes the same time or less than sche8ule

[10] Problem 6. p. 191 of the text.



