Lecture 4

CSE 331
Sep 7, 2022



Please do keep on asking Qs!

The only bad question is the one that is not asked!

Not just technical Qs but also on how the class is run



We're not mind readers
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If you need it, ask for help

Help Diee?




Syllabus Quiz (and sections)
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Sections updated

i you soored at least 18 in your syllabus Quiz Dedore B.00pm on Sun, Sep 4, your section o Autola should have Deen updated 10 a4 Y [otherwise it should st say N To receive
graded material back, you should be n section Y.

To check your section, go 10 the CSE 331 page on Actolab, click your name on right Sop, then ciick Course Profie. It should show your section them,
M you had passed the quz before B00pm on Sun but your section 38 says N, please let me know.
Otherwise, | il UDTANe e SeCTONS Noxt woskend again, 50 please Jo Tl In your syllabus QU (and make sure you Pass) ¥ you have not JONe 50 Sready.

A clarfication: feedback on programming guestions will be posted immediately imespectve of your section, For submissions ™ot are graded mansally ls g Q' and Q2 on the
homeworks), the graded soore (and the feedback) will only De relaased 10 students in Secton Y.

anclab

0004 note Upcisted 10 seconds ago by A Puces



Separate Proof idea/proof details

> Note
Notce how the soason below s dviced nto proof iddes and proo! cetals Dt THIS 55 INPORTANT. IF YOU DO NOT PRESENT A PROOF IDEA, YOU WILL NOT GET ANY
CREDIT EVEN IF YOUR PROOF DETAILLS ARE CORRECT

Proof iea

We Dogin with the aparoach of educing the given probiem 15 2 prodien you have seen aarkec © B the following compiete Dirary oo svery intemal node In the tree
regrenects & “parertt’ Fapatrower while £3 twe chichen am e tac Mapatrowers £ divides Saal! rio. A%er 1 Seconds this ree will Rave haght & and the number of
AADOGrowers N the CONMBINET aMer 5 SOCONDS IS the NuMDer of i NO0eS Hese COMPlets DINdry troe NEs, Which e Know & 2. Henoe, the Clm 8 comect.

The proo! Dy NOUCSON MG D SOMewWnat Smpier 107 this probiam I yOu 8r 1Ot COMIOMADe With reducton. In s oase ot A5} De the rumder of RapGrowers afer »
seconcis. Then we vas NACHOn 15 prove Pat Ris) = 2° white usieg the fact that 2 - 2' = 2**/

Proof Details

We Srat prosent the sduction based prool. Congicer the Complete binary Soe with height 5 and cal # 71r). Further, note that one can consyuct Jis + 1) from T1) by
ARaching Dwo Childeen Nodes 5 ol the leaves i T(1). Notice et e Ny acded chidren ame e oarves of T(x 4 1), Now ssaign the roct of T(0) &1 the onginal
Rap0Grower In the contane: Furher, 1or any imtemal node in T0s) (1 2 OF, assgn s dwo chidnen 10 the two RapiaGeomens it nvioes 2seff o, Then note that these & 2 one
15 GN9 COMEmRONGencH Detween the RapidGrowers after 5 seconds and the leaves of 7(r) -~ Then we use e wel-Enown fact Iche Your 1917250 book heee With e exact
Slate ahers one San fnd this Sact T1s) ras 2 leves, which moacs Tt the rumber of RASOGrowers In the Sontanes afer § seconds 8 2', which madrs 1hae the clam s
comectL



Office hours finalized
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Office hours mega-post

This post has all the Important nformation about 331 office hours:
* OH locations: 048
o TA OM trmes: 044
* Late night OH: @45

* Recondings of late right OH:

offce_hours

-

Updated 3 days ago by Al Mudrs

Come ask your proof
related Questions!



Late night office hour starts tonight!

B oeow o o (TS
.

Late night office hours

Easad 0N T vObid N O 7, 1N e MM OB MO will D On
Wedmeadays, 230 10:20pm

A 0 memancher U 8 2 v oty OM e "OFoe Vour ocations” post for the ikl wil be recorded o B mear! Sor ooyl Gacumsons. Trewor will oo b rournd D case Dore o

B Nl 100 SN O0-ONON N0 |00 WIlR & MLCeE SOy
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15t True/False poll

B soves -+ 6 BN ...
Actiora ~

The first true/false question

The plan 8 10 d0 & weekly Tuafalse Question on plarra. The wiy £ 8 0oIng 10 work 8 That overy Monday (or 30} | will post a staterment in & poll and sk you Quys 10 vote True or
False. (Moase just vole and do not post your justifcason: yot) Then after bwo days, | will give he comect mnawer (and wo will 300 how woll Srowd-SOuUrting works in this context)

andd then ask for you guys 10 constnuct the comect Justfication, Note that this s 50 ghve you gUySs Mo practice for the tafaise guestons on the sxams fhere will Do pretty much
no trusiaie quastions on Hhe homeworks)l, 50 try and work on these on your owm 30 that you gain some practios,

Arryhow, here 18 the question for this weel. |s 1he following statement True o False?

Given 1 rUmDErS &, . . ., A, Such Tt for every £ € [ (we wil use [n] 50 dencte Be set of integers {1,... . n)l we have a, € {0, 1). That is, we are given n numbers each of

which is a B2 Then we can sort these n numbers in Ofn) Sme.

O True

O Faise

Sumet

Yo haves not yet voled
Revong Is not allowed. Select your vote and cick submit 10 register your vote.

Your name will not be visibie to anyone.



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



Update on VM

Uang VA imase o8 Wandows
FEieh S A T A s Wivdimn Tt F il D00 arve e, e reCimvsers] Tl sy Pl € w00 Bim el st VIl M e & sl vOngh e by ek N

Fon rwiafiag e VW on Nirvdoes e W et

UB CSE 331 W Inssall Tutarial for Wiadows
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FAOAAMYy T OOmA Bt VITaaiiie Qime Nt ole™s Tl weld 00 NGO Vv e 0Ang 1 Yaama

N D B L' VYWiaw & M A D T By Gin. T pins Ereely Purvw A YIS Soevmm Dl il s 00 The aaetma bt et ie. Py pos WPl Be ol ast
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Piazza Response policy

Piazza Response policy
Please note the following rules regarding response time to student questions on piazza:
1. Any question posted between Friday at Spm and Monday Sam might not get an answer from CSE 331 staf before Monday Sam.
2. On weekdays, we will am to respond to student question within four hours uniess the question is posted between 7pm and Sam, in which case we might only be able to
respond after Sam.

Please note that the above does not means that we will never answer questions posted in the evening/night times as meantioned above-- it's just that we might not always be able 1o
respond within four hours. Based on previous years, | do expect there to be reasonable response time in the evening times as well-- it's just that CUR response times might be more

variable,



Solutions to HW 0 out

B notecss

HW 0 solution out

More i3 T soltion lo MWD

Atura "
NI ‘werw-student cse Dufiso oAy ~ainy'Cee X 1Ml Prawn Trw scin hems
Floana note that a5 £ says n he solutions, hom HW 1, solbsons will be reloased a8 a Wk 10 a POF)
500 e schacie Daoe for e recitation notes for this week

e )

B3 ocod et

Vodaied 11 seconds a0 by A Mudes



Questions/Comments?




Incorrect Proof Details: Q1(b) on
Argument does not H WO Follows

use ANYTHING about fron(nafart
the problem ,
statement!

Ut perfect matchings with n men and

This assumes number of

Base case: P(1) = 1! =1 perfect matchings only

depends on n

Inductive hypothesis: Assume that P(n-1) = (n-1)!

Inductive step: Note that P(n) = n*P(n-1) = n*(n-1)! = n!

What are the issues with the above “proof”?




Incorrect Proof Details: Q1(b) on
HWO

Needs justification

Claim 1: Number of perfect matchings is = number of permutations of
1...n

Claim 2: Number of permutations of 1...n is n!

Needs justification
Claims 1 + 2 prove the result

Follow from 191 (?)

What are the issues with the above proof?




Proof by contradiction for Q1(a)

Assume for contradiction there is an example where number of perfect
matchings depends on the identities of the m&gmand women.

You can only assume
things about the example
directly implied by it being

a counter-example

Let n =1 and consider two cases
(1) M ={BP} and W = {JA}
(2) M ={BBT} and W = {AJ}

In both cases the number of perfect matchings is 1 = 1!

Hence contradiction. There is NO contradiction

What are the issues with the above proof?




Questions/Comments?




Questions to think about
1) How do we specify preferences?

2) Ratio of applicant vs employers

3) Formally what is an assignment? (perfect) matching

4) Can an employer get assigned > 1 applicant?

5) Can an applicant have > 1 job?

6) How many employer/applicants in an applicants/employers preferences?

All of them

7) Can an employer have 0 assigned applicants?

8) Can an applicant have 0 jobs? m
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On matchings

Mal
Wash

Kaylee

Simon



A valid matching




Not a matching




Perfect Matching




Questions/Comments?
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Preferences




Instability




Back to the board...




