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If you need it, ask for help

Help Diee?




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



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



HW 1 (pre)post-mortem

[ -

(Advance view of) post-mortem on Momework 1

The poot badnm & S Pl 2000 Bl | ponied afer MW was B I | g | abund pond £ 8 0 sarter Ban e i cmne B s St e s of o o ol st o g HI T sudemeaions.

OF Gonrme Ton o il Oupmwsd reily Wosh of pon M 00 OOl Dol ‘e e Sirve Gueilond. 1A At Jartiodes Gader Yo 1 &l 10 furdee o Twil sirrw of s Somvearts » Said

N
P rrvrmesd Pad po ! v - e A —y Aninty o P N Ll ad St A Baddade pras Peary vvw Po ot ol P wel b ve’ M Aoy be gy amw eyt
= Ot pom @0 30 Te CMtora AMD el T CAMoN Aodes
B0t of P Pel pOu # ©F eI ey O\ a0 QNN 20 Py 9 AN mComenced
* Ol g worh on e guasiioms i coraet crder
P Pavw Pw et s banen| o ot o Pt b rwal bavele al W g 0 et e am mwd p w0 N wvew o Pw ped haved gumsbuen et A 8 oty Py oevm bahrw Be preagrarseseyy poamsier. B portayen 8 ABrerd
GO AT w0 Dt o pout
« D6 pou ot hip when you SOt Wuakt
¥y wwrn Wt of 8 peobiee far g ooy S Sy e Nor A o pesern T D pow g0 W ome of e ofon Aewny?
* Oud pow wwrk on ol e probidama sbore T
Pl ety o ol Pw ity Sy poswd ol D Pl N g 1 Pw K 0 Jars s pou e Seeedoiu'y) pos pwale spa@vea eniin) © P riwed o Drow e recarvresd Pal pou ol s claduretn w5 B4
- O g el Tied MW DL Ol o gt eenagS SR s Y
(Ths & going 10 S e o o Pormeeo Bo etapotete v scvios R At hommeatn ) F pou 0o Soimis, S yow eraenstensd’ sty yow et poie T £ ot o pou g0 Wik s e TA afe graced your sbrmimon & s ety ?
o ¥ pone ot amceratenet wiy pou o posin, oS pow Aum st Sow ow Dot Amen oAnged pour INOUpY process fad Rerow pour solsony 1 e ol 07 F ot o pou tel et 8 TA fn get e ougiis o how ey woukd
Parym roas mddes b oane § e (T
= Onl pin g0 o $Ge Ninrs sty siaght
W MOOTYTend Pt s TN BOOUT § DRIDAT SarYy SNOUgN 50 Tt Oy O 20 1D a0 S0 Nour Sefor Moraey eten e 0M0s MDY Neve wathaly Ow aic
o Ont pon Mave rOursel ancugh e 1 are Goen e prooty ¥
Fomes 7 prne Nvvw B gl almai 1 g Nt 1 b b o mrln P e v 8 varven Pk annil b wrvivesiaribie s Pw U ate adl vl Panm P bl of Ny asamn W pras Puaghis lepmesd whel g heve el Somed
P v ] Pad g v bt hwe s mddrre aw delrbaty nd mel M Pw i b mebe Pewe b
= Ont pou Mt aarty jand ofes) encugn t
W BOOTYTend Tt sou IONE Sy SCOUGN I 6 5 NOT Py N IE DO N yOu TGN 50 DO 10 Iating By TMAeE 30 T P00 G SO ke MM SO 88 ROVING 1 wOrT matead o POV of sDmEng rour De I
A b par P et dar e el P e e wwe an e NS 8 ascratdn v o ok S A @ . P 1A W mbeed @ hatn cwree e o Saw ooty grace P asl cwrsen Rl 8 sbevied
* Venrw Bave speme i b b gronred madevia el pre W aggied e
L e e Tl
« O pou B0k T NGV GuaaBions I T 0%0e howr t

L Mme s ——— s e, b = s M. . B . = b e Bk o o m—— — e . ———— . —— — — . . . i . —nn —n. e b i ah b bt Bma L Bai Wb




Feedback on 1(a)/2(a) solutions

B oo 0

For feedback on your 1(a) or 2{a) solutions

Posting o of my commants in G098 hare
¥ yOou wart 10 get feedDack o your i) of 21a) solton, you have 10 come 10 an office how. We will NOT be giving feedback on your solutions on plazza

The above 8 mainly Decause foedback gorwral Nnoeds 4 B of Back and forth and plazzs & not el for et OF Course please O Koo POSING Aty GUESLIOAR'COniusion you might
haree on plazzal

UgsSater) 17 secorehy ago by M= Madry



Questions/Comments?




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 m is free
(m,w) get

Else (m,w’) are engaged
If m prefers w’ to w

W remains free
Else

(m,w) get and w’ is free

Output the engaged pairs as the final output



The Lemmas

Lemma 1: The GS algorithm has at most n? iterations

Lemma 2: S is a perfect matching

Lemma 3: S has no instability



Proof Details of Lemma 1
Gale Shapley algonthm termmates

:—‘:':’-.r.:.-, akgorithm e 0(" )

Where does the textbook talk about this?

ox OOk haa Te arguamenct though xh Sotal an below)
Fall 2017 matenal
e 15 TN RCre VOO (T STorms rom INe DN Whote w e PO Oetais)

UB 09/06/2017. Correctness of Gale Sh o ~»
Wach lnes tShye




Questions/Comments?




Proof technique de jour

Proof by contradiction

After some
reasoning

Source: 4simpsons.wordpress.com



Two obervations

Obs 1: Once m is engaged he keeps getting
engaged to “better” women

Obs 2: If w proposes to m’ first and then to m
(or never proposes to m) then she
prefers m' to m



Proof of Lemma 3

By contradiction

.

proposed to

Assume there is an instability (m,w’)

m prefers w’ to w

w’ prefers m to m’




Contradiction by Case Analysis

Depending on whether w’ had proposed to m or not

Case 1: w’ never proposed to m

w’ prefers m’ to m@

Assumed w’ prefers m to m’

Source: 4simpsons.wordpress.com



Case 2: w’ had proposed to m

Case 2.1: m had accepted w’ proposal

m is finally engaged to w

s, m prefers w to w’

Case 2.2: m had rejected w’ proposal

m was engaged to w”’ (prefers w”’ to w/) et : o0 de >
m is finally engaged to w (prefers w to w’)) :

m prefers w to w’




Overall structure of case analysis

Did proposeto °?




Questions?




Extensions

Fairness of the GS algorithm

Different executions of the GS algorithm



Main Steps in Algorithm Design

mpliementation




Definition of Efficiency

An algorithm is efficient if, when implemented, it runs quickly on real instances

Implemented where?

What are real instances? Worst-case Inputs

Efficient in terms of what? Input size N




Definition-I|

Analytically better than brute force

How much better? By a factor of 27?



Definition-Ill|

Should scale with input size

If N increases by a constant factor,
so should the measure

Polynomial running time | et @00 )

Step: “primitive computational step”




More on polynomial time

Problem centric tractability

Can talk about problems that are not efficient!



Asymptotic Analysis

TE-FOR(E DYNAMIC '
“SOLUTION, PROGRAMIMING T e
0(ny) 0 (ni2™ e
o STILL WORKING
ON YOUR ROUTE?
\
~
SHUT THE
HEW P

Travelling Salesman Problem
(http://xkcd.com/399/)



Reading Assignment for today

note ©89 o e e B 70 vews
8

Reading Assignment: Asymptotic Analysis

As 0ne Of The Changes made n F19, we will assume that y'all are familar With EsymeIlote analysis and Nt Spend reviewing & in any et Auring the lectures. In Case you ire
not that comiortable With asympiotio analysis and/or want 10 review the material, please read through the asymploto analysis care packape

MU W -atuder L0 Duflaio ALY ~airV e S 1/ upport'Care- Pachuagn ' asy rrstobica/ e, sl

W will need tha erther T muddie of lecture on Wednesday o n 1he Friday lecture

octarm

u .,:.:.: ——



1300

1900 -

Which one is better?

-




15680




And now?

>

300400

2.50408 -

1.“ »




The actual run times

Asymptotic View




Asymptotic Notation

<is O with glasses

> is QQ with glasses

= is © with glasses




Another view

-

remain anonymous on the web, let me know). head

' : ﬁuj O : ['.'f"‘:ng fmetn”
L% C D A D0 . .
)I“\{ A% \ p (eLmemp |
ph ) ‘5‘ va B Blw Biy-04 By
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© Aleksandra Patrzalek, 2012




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




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

e*f(n) for some £>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




