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CSCI 570 - Fall 2021 - HW 1
Due: Sep ™, 11.59 PM PST

Reading Assignment: Kleinberg and Tardos, Chapler 1.
Solve Kleinberg and Tardos, Chapler 1, Exercise 1.
Solve Kleinberg and Tardos, Chapler 1, Exercise 2.

Stale Troe/False: An instance of Lhe stable marriage problem has & unigue
slable matching il and only il Lthe version of the Gale-Shapely algorithm
where Lhe male proposes and the version where Lhe [emale proposes bolh
yicld the exact same malching.

H. A stable roommale problem with 4 students e, b, o, d is delined as follows.

Each student ranks the olher three in strict order of preflerenoe. A match-
ing is delined as the separation of Lhe students inbo two disjoinl pairs. A
malching is stable il no two separated students prefer cach other Lo Lheir
currcnl roommates. Does a stable malching always exist? I yes, give a
prool. Olherwise give an example roommate preference where no stable
malching exisls.

Solve Kleinberg and Tardos, Chapler 1, Exercise 3.
Solve Kleinkerp and Tardos, Chapler 1, Exercise 4.

N men and N women woere parLicipating in a stable malching proccss in
a small wn named Walnul, Grove. A stable malching was Tound aller
Lhe matching process linished and evervone gol engaged. However, a man
named Almazo Wilder, who is copaged with a woman namaed Nelly Oleson,
siuddenly changes his mind by preferring another woman named Laoara
Ingles, who was originally ranked right below Nelly in his preferenoe list,
Lherelore Laura and Nelly swapped Ltheir positions in Almansos preference
list. Your job now is o lind & new malching for all of these people and
Lo take inlo account the new preflerence of Almaneeo, bul yon don’t wanl,
Lo run the whole process [rom Lthe beginning again, amd wanl Lo take
advanlage of Lhe resulls you currently have [rom Lthe previous matching.
Describe yvour alporithm for this problem.

Assume Lthat no woman gels ollended il she pol relused and then pels
proposcd by Lthe same person again.



