Lecture 8

CSE 331
Sep 16, 2016



HW 2 has been posted

Homework 2
Duo by 12:30pm, Friday, September 23, 2016

Make Sure you Ioiow all the homeawork

Al submissions should be done v /
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Q1 (NRMP)

Admin Options

utolab Updates

Submit your solution in any of C++ava/Pythan. Note that autograding feedback mil

ar

Thursday micngh (though you can stilf submit el Fnday 12:30pm But you mill only see 2 grace

...JO

Due at: Friday, Sep 23rd 2016, 1223000 pm

Last day to handin: “riday, Sep 23 2016, 123000 pm

-

Language *: Ces

Sources *:

* Conoles oQuined helds, THe suDMIESon Cannot De Ccompinted without 1ing out the

requined fHiesds

Submit File




Autolab Updates

Q2 (Home wrecker)

Remernber 10 make Sure you prevnew your uploaded POF to make sure it is not cormupted. ¥ you

Adm'n opt‘ons avd not use any sources or collaborale just sy "None ™ in the appropriste et Dox

Collaborators *;

* denctes recured felds. The submission cannot be completed without filling out the

reguired felds

Submit File




Solutions to HW1

Handed out at the end of the lecture



Project group due in a week

CSE 331 Mini project choices

PISase Chack the table DElow DEfore SUDMItENG yOur mini Drosect pIch 10 Make SuUre your Case shudy is not berg

usad by another group. Case studes are assigned on a frst come first serve bass

Growo Socetal Asgect Cone S0
Acard Beakratran, Yiven Gary and Veronica Ng

Hark Lin, Maohae! Tobwo and Maomeo Zrang

Devashat Agarwel, Jacod §'ias and Kovie Plahdun

Sravaria Dooo, AP Zy00rcas and Sevan Snge

Vighnmh e, Ncholas LaCirasss and Katieys Shokda

Woam Bugn, Assarssra Rada and Arored Schymaen



g(n) is O(f(n))

c*f(n) for some c>0




g(n) is Q(f(n))

e*f(n) for some £>0

>N
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Properties of O (and Q)

g is O(f) and fis O(h) then

Transitive gis O(h)
oy g is O(h) and fis O(h) then
Additive g+fis O(h)

T : g is O(h,) and fis O(h,) then
Multiplicative  .fis'o . h,)



Reading Assignments
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N

:

Sections 1.1, 1.2, 2.1, 2.2 and 2.4 in [KT]



Another Reading Assighment

e e

80O & n e

Analyzing the worst-case runtime
of an algorithm

SOMe Notes ON SFaleges 10 prove Bg-0Un a0 Bg-Omega Dounds on untime of an algorit'm

The setup
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Preliminaries
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Questions?




Today’s agenda

Asymptotic run time

Analyzing the run time of the GS algo



Gale-Shapley Algorithm

Intially all men and women are free

While there exists a free woman who can propose

Let w be such a woman and m be the best man she has not proposed to

W proposes to m

If mis free
(m,w) get

Else (m,w’ ) are engaged
If m prefersw’ tow

W remains free
Else

(m,w) get and w’ is free

Output the engaged pairs as the final output



Implementation Steps

How do we represent the input?

How do we find a free woman w?

How would w pick her best unproposed man m?

How do we know who m is engaged to?

How do we decide if m prefersw’ to w?



Arrays and Linked Lists

n numbers a,,a,,...,a, Last
Front \1’
al FI a2 I a3 I ...... an
Array Linked List
Access ith element O(1) O(i)
Is e present? O(n) (O(log n) if sorted) O(n)

Insert an element O(n) O(1) given pointer
Delete an element O(n) O(1) given pointer
Static vs Dynamic Static Dynamic



Today’s agenda

O(n?) implementation of the Gale-Shapley algorithm

More practice with run time analysis




Gale-Shapley Algorithm

Intially all men and women are free At most  iterations

While there exists a free woman who can propose

Let w be such a woman and m be the best man she has not proposed to

W proposes to m

If mis free
(m,w) get engaged time
Else (m,w’ ) are engaged implementation

If m prefersw’ tow

W remains free
Else

(m,w) get engaged and w’ is free

Output the engaged pairs as the final output



