Lecture 9

CSE 331
Sep 19, 2022



HW 1 (pre)post-mortem
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(Advance view of) post-mortem on Momework 1
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Follow ALL instructions on HW1

You fed 10 sutent two (2) POF fies 5 Actolat: one for part [ anc one tor pant [ Wise you con assume ot [ a5 & gven sor pant [[E] 10 get crec see pant [[H])
YOu Rave 10 Sutmit you sohution tor pan [ separtery vom pan [B)

WO recommend Thatl yOu TyDese! your SOLBON DUt wi will ACCHRE SCANS OF RANSWIEIES SOLION - YOU Nires 10 Mais Sure 1hat the SCanN 18 legitie.

! POF only please

Autoialy might not De able to clsplay Ses In Sormans other than POF (0.0 Woed cannot be deplayed. ¥ Autolab cannot display your file, Then you will pet a 2er0 (0) on the
ontire guestion. Note that Autolab will “accept™ your submission aven If you submit non-POF file, 50 2 Is YOUR responsiBility to make sere you submit in the comect
format. Howevec after submission, Autolab wil Iy and dlsplay your non-PDF submission and it should give an eor Message Hen. Also The fie s2e has 1o be at most IMB.

Grading Guidelines
Wo will olow e usual grading guiceines 10r NON-Erogramming Guessons mnawwmmmmm-umm

' D+ cores

and hese s Te high level graaing nuonic for part ([T
1 20 points for 3 countersxampie Kea pianing He Neght Deling why you TNk He property does not holdl
2. 2N poIrts 1or & COMENGE CeacrDRonN Of & COUNINERATEN AN A COMPNtS Drocl 1or wity the Sven COuUrier axampie does not have Aty stabie schedue

! Note
If you 00 Nt have separated out proof idea and prood detals for part [[J]) you wil get a zero 10} imespective of the technical cOMecIness of your sohsson.

Templates

Dowricad LaTeX termplate Downioad Mcrosoft Word termpiate

! Note
YOu must epicily B yOur SOUsced aNd COMDONNONS WNEN YOuU LENOA YOUr SUDIMISSION 10 ALBOME. NODE That Thers ire Only Tee Aowed SOUrces. If you NEve LUed & SOUrte
1t 15 NOt MROWRd, DIGASE 00 NOE SUDMIT YOUr hOmewor. If Yyou O NOT CONSUT Ay SOWCe OF 3 NOL CONADOIIE Wt AryOne Just say None .




Review the HW policy doc!

MW O

CSE 331 = work Policies

Fall 2022 o

MHomework Polcies

Ths page contans polcas, SUNNesSioNS ang expianations of things reated 1o CSE 331 homeworks, Hease note that
not folowing some of these polces can lead 1 a letter grade reduction or an F in e course and not following
SOMEe COUXd 230 10 YOU gatiing a 28r0 ON your NOmework sUDmsson
It Is yOur responsiiity 10 make SUre YOU 1ead and UNOTSIand e CoNents of this Jooument. ¥ you Nave My Questions, Diease CONACT the INstructor. Or Demer yet. make a
poat on Pasea (7
Overview
ON this Dage, YOu Can MNG Mmore Cetalls o
1. Source and Colabortion podcy (o how Not 10 9ot an F in this coursel:
2. Pragaring your homework subenissions jor how not 1o gat 3 Dm0 ON & Question
3 EOND ONLARS 1OF WA 10 aaDECT ON NOw YOuUr AMOMEWwON SUDMESONS w Do Oraded)

4 Other Dalpt tios (or how 10 G0 Detier on the homeaworks and n Te coursel



Running C++ template on Linux

[

Running C++ HW template code



Hunter’s OH today at 6pm

-nou o102

Monday 9/19 OH Time change

Moo ab

| have a day long workshop on Moncary 3718, 30 my offcs hours will be om 6 -

Raxgaras,
Hunter Roensky

offioe_hours
followup disCusSions, fv ngeing uestons and Conwrenty
® - @z 1

Alrt Rudra 3 days sgo

TPM rather than =y el 1

Moved the calendar entsy for Hunter's OM on Monday in the 331 Google calendar

OO COm™eont

« 2PN A 2 result there be no offce hours

Jpaaned

- 7PM

1 Sy MO0 Dy

L AL

T A



If you need it, ask for help

Help Diee?




Advice from TAs
CSE 331 Advice from TAs

Whera students who 1ook CSE 331 and became TAs share their experiences of how 1o fully utilize the dass 10 your
advantage. (And no, Alri did not pay them 10 say these things )

A Under Construction
Tha & a hvng document thatt will get Lpdated ower tima. Howewer, il e advice Below 5 vald and you shoukd pary afention 10 them!

The class is structured to your advantage

Utilize the before, during and after aspects of the course to their fullest.

Do the assigred readings before coming 10 class and £ you get Sme even waich lecture videcs fom previoss years. Aln will give you plerty of time curing lectiure 10 ask questions
AbOUL the readings or the lecture tsell. And of Course get 1he Most Ut of the assgrments (Expiained further Delow).

The assignments are separated into different parts for your convenience.

Questions 1 and 2

For Q1 and Q2. think of e algorthm and prool ideas a3 Tungs that 0o inucie 2 heacer [ . 5 ) fle. Thay are the Bigh level overview of how you are approaching ™e probienm you don't
hree 55 Do vory Sechncll here. For axarmple, Iating out all the steds In your SoOrihm, et prodf 1echnigue &0 you USing, whial property of the SOOI Are you INdUCEon On, elc.



Register your project groups
Deadline: Friday, Sep 30, 11:59pm

. Prosect Overview
Forming groups
You form groups of sive exnctly theee (3 for the project. Below are the virious loge Group sigrup form

* YOou Narve DwO COI0es I ToNmeng your group
1, You can S0rm your GrouD ON Your owr: Le. you Gan submi the st of EXACTLY three () growps members in your group

Note

Note that F you pick ths option, your group neecs 10 have esxactly THREE (3) members. In particuar, I your group has only 'wo members you cannot submt as a
OroupR of S20 Two. If yOu 00 AOT KNGw MANY DOORM I Class, feel frod 10 USEe DAZZA 30 100K 10 The thind group Mmember

ARO, I yOu 100 & Qroup Of Se Twee, Dledse Make Oy one SubSSion Der group

2. You Gt suel Lot pour e, BNd you Wil Do asS0Ned & random Qroup ATong A uCents who ke IS SeCOnd Opton. However, note That If you pick this option
you could end wp In 3 group of size 2 There wil be at most two groups of size 2

Potential nsk

Note thatt ¥ you pick the 0ption of Deing assned & random grovp, You 1ake on e risk that 8 assigned 0roup might not “pull thaw wasght.* 'We undortunately
cannot help with such aapects of group dynamics. (DF course ¥ a group member & Dang abusive, please do et Alrl know | Mease note that a group member who
0008 NOL GO Much work wil gt Danaied on the NAVIOUN CoMmponent of the progect grade

. Submitting your group compaosition

Use this Googie form (7 %0 submit YOU! Group COMPOSINON (1he form wil alow you 10 peck 0ne of the teo 0ptions abovel

You noad 10 1 in the form for Qroup compostion by 11:56pm on Friday, September 30

. Deadine Is strict!

e 1Y Y e S s Sutenta Y 10N fOF QROUD COMPOSEION by the Geading, then you get 3 200 for The entire project



Your UBIT ID is

xyz if your email ID is xyz@buffalo.edu

NOT

xyz@buffalo.edu

Your UB person number



Today’s agenda

0O(n?) implementation of the Gale-Shapley algorithm

Some practice with run time analysis




Questions?




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

c*f(n) for some c>0




Properties of O (and Q)

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

gis O(h) Step 1 // O(n) time
Step 2 // O(n) time

then ®

. gis O(h)and fis O(h)
Additive g+fis O(h) Overall:
O(n) time

g is O(h,) and fis O(h,) then
g*fis O(h,*h,)

Transitive

Multiplicative

Overall:

While (loop condition) // O(n2) iterations

O(n?) time

Stuff happens // O(1) time




Another Reading Assighment

Analyzing the worst-case runtime
of an algonthm

Some notes on strategies to prove Big-Oh and Big-Omega bounds on runtime of an algorithm

The setup

Lot A Do the aigorthm we are trying 10 analyze. Then we will define 71Y) 10 be he worst-case run-time of A over all nputs of size N

. Shghtly more formaly et 1, (X) De the number
of 3500 takopn Dy the aligorthm A on ngs X, Then

TIN)» | Iox
sandum N

N s AO0E, we Sroer! WO Useiul Stratecied 10 Srove stitemserts b TUN) 8 O(N)) o TIN) a8 CA BN ). Then we will anaiyre the rus L of & viry Simdle 2100 e

Preliminaries

We fOwW COBCE TWO DRo0erid Of EyMDRoLe NOLALON THhEE i W Nd IN Tha N0 e Siw these N Class 100ay



Reading Assighments

. -
e\
e

|

»

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



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

If m prefers w’ tow

W remains free

Else

(m,w) get engaged and w’ is free

Output the engaged pairs as the final output



Implementation Steps

(0) How to represent the input?

(1) How do we find a free woman w?

(2) How would w pick her best unproposed man m?

(3) How do we know who m is engaged to?

(4) How do we decide if m prefers w’ to w?



Overall running time

Init(1-4)

e

nZ X ( Query/Update(1-4) )



Questions?




Rest on the board...




