Lecture 13

CSE 331
Sep 28, 2022



If you need it, ask for help

Help Diee?




Project groups due FRIDAY!

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

o YOou harve two Choices in FoNmeng 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 needs 10 have exactly THREE (3] members. In partiouiar, I your group has onfy Swo members you cannot submt as a
Oroup of 20 two. I yOu 00 AOT kNdw MAafy POORs N Cliss. fool frow 10 USE DAZZA %0 100K 1or The thind group Mmember

ARG, I yOu 100 & Oroup Of 36 T, Dleasa Make Oty one Subeission pDer Qroup

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 will be at most two groups of size 2

Potential rsk

Note that ¥ you pick the 0pton of Deing assgned a random group, You 1ake on e risk that a assigned roup might not “pull thew wesght.* We undortunately
cannot help with such aspects of group dymamics. [OF course # a group member & bang abusive, pleass do et Alrl know | Mlease note that a group member who
0008 NOL G0 Much work will get panalized on the INAVIaUN component of the project grade

. Submitting your group composition
Use this Google 1orm L7 10 submit your group composison (the form will alow you 10 pick 0one of the teo options abovel

You noad 10 18 in the form for Qroup compostion by 11:50pm on Friday, September 30

. <> Deadine Is stnct!

¥ form for group COMPOstion by the deading, then you gt 2 2er0 for e antire project

ridr an 1 V1 Fal Y Tiveriartiraae das Mol



Upcoming quiz/exams

Quiz 1 Friday NEXT week

Mid-term 1 Monday in TWO weeks

Mid-term 2 Wed two days after Mid-term 1

Piazza post up by tomorrow on preparing for mid-terms



Sample mid-terms
[ O ...

sAmplomld-uuncums
You oan access the two sampie mud-teams (and ther solutions) from the navbar on the CSE 331 webpage:

e wwrw-stucient cee bufialo oy ~atrVcaadd 1 AR 2 index tami
| wodd highly recommend that you do not peek info the sclutions t you hawe tried 10 schve e sample mid-terms,

Here are Te dvect nks:

o Sampie mid-teem 1 (and ity solutions)
o Sampie med-teem 2 (and its solutions)

Ower the naxt couple of days. | will put Up a post on the mid-Serms In generd (what fopics will be on &, some thoughts on how 10 prepare and 50 on). But for now. hare s one
mportant clarfoation: The sample mid-terms are ONLY meant for y'all 10 get Tamiliar with the format of the exams. You sHousd nod deduce ANYTHING about the
coverage of fopics or hardness of the sxams fom the sampie md-forms above. (The mic-term post will Sak more about e opcs and the actual mic-Serms will be harder
than the sample exams above)

med-term

good rote 0 Lystete] & wwrasen ag0 Ly AN Fuade



Bit more on Quiz 1

Broeow -+ i T ...
ACors *

Quiz 1 on Friday, Oct 7
The frat guiz will Be from 11:00-11:10am In class on Priday, October 7. We wil harve a8 5 mins break after the Quiz and e lecture will start af 10:35am.

We will hand out the Quiz paper ot S055am Dut you wil NOT be allowed %0 open the Quiz to see the actual questions B 1 1:00am. However, you Can use Those § minutes %0
G0 over e Instrucions and get yourse!! in the 2one.

There will De twd T/F with jJustification Questons filke those in the sample mid term 1: ©152.) Also quiz 1 will cover all LOpCs we cover In class 18 Friday, Sep 30.

Ao Bee the mud-senm yall can being in one lether S2od cheatl-sheet (You can use both sides). But other than chaatsheat and weting implamants nothing olse is alowed

(STl 9ood note U ate) 3 rerades ag0 Dy A Faahe



HW 3 out

Homework 3
Due by 11:30pm, Tuesday, October 4, 2022

Maka sure you follow al the homework polices.

All submissions shoukd be done via Auolab.

Sample Problem

The Problem

This proBienn & Just 50 Ot yOu thinking Aot Oraphs And Nt MO Dractice with proofs,

A forest with ¢ COmPONarss Is 8 Draph 11t Is the wnion of ¢ ot trees. The figure below shows for an exampie with ¢ = J and n = 13 with the theee connected
COmponents coloned biue. read and yelow)

! For those of you who are feeling a little ambitious
For the top 3 submissions in the scoreboard in Python, the top 2 submissions in the scoreboard in Java and the top submission in the scoreboard in C++, we are offering 2.5
bonus points. But be warned! You should not be spending too much time on this. We rather you work on Questions 1 and 2 above.




HW 2 solutions posted

[— o : S 2 viows |

AT v

Solutions to HW 2 (+HW 3 out)

Hero is 2 ek to solusons for MW 1: hepe )/ /Butalo box. comysousdicvacio ! 1400t 1 4820170540
Please note that downioading is dabaled and pleane do not share the ok with anyors else

AlSO tha will De & QOOd T 10 3O A poal-moriem on HW 2. 0

On a relted note, HW2 is up MDD www-student 0se. DuTalo oo/ ~atrVose33 1 MalZ2 Trwa M wiindes.

homewors? homeworkd)

a QOO Note e Baten] M sacOonan a0 Dy A Rudra



Questions?




Depth First Search (DFS)

Oh, WHAT INDS OF HRL WHIO! SNAES AR

WHT STURTIONS DERGDUS AWHPRN  DAWGEROUS? LETS E...  THE RESEARCH (OMARRING
MGHT T FREPFRE RR! ) A) SNNERTE DAY CoRN e W;ﬂ SNAKE VENDMS 6 SOUTERED
i) MEDUAL ErERsENGY B) LGHTNNG SRAT. PelD WIONSSTENT. TUL MAIE

b) GPRTER SNev. 7
) DAONG “\1 Q PR oWR COPREREAD A FREADSHEDT T ORGANRE 1T
1, IO MOEFEENE W MAANAAY s AAA

(®] 0 e
. [#] 0
% o@
YOUUR Youke  TNFFIN WG THE CBALESY

NOT DRESEED? o OF Al SNARE”

\ /
http://xkcd.com/761/ E i

T REALY NEED T STop
USNG DEPTH FRST SEARCHES.

IMNHEREDPOL Br D, THE INAND




DFS(u)

Mark u as explored and add u to R

For each edge (u,v)

If v is not explored then DFS(v)



A DFS run




Connected components are disjoint

Either Connected components of s and t are the same or are disjoint

G —g ."—‘ §
~ A

~Algorithm to compute
the connected
p Can run Explore
CompOnentS : instead of BFS

/

¢

Run BFS on some node . Then run BFS on thatis not connected to




Computing all CCs

AP AR




Questions/Comments?

F o
& :




Today’s agenda

Run-time analysis of BFS (DFS)

__§ L
4 hangover you don’t deserv® _ i'.!' &



Stacks and Queues

Last in First out

First in First out




But first...

How do we represent graphs?



Graph representations

X N
O] o 1 1 A el JL

®
‘ 1 0 0 Better for __‘_ _)@
L)

‘ 1 0 0 sparse graphs _)@
and traversals
® .
Adjacency matrix Adjacency List
O(1) (u,v) in E? O(n) [ O(n,) ]
O(n) All neighbors of u? O(ny)
O(n2) Space? O(m+n)




Questions/Comments?

F o
& :




2-# edges = sum of # neighbors

2m= zuinVnu

Give 2 pennies to each edge

Total # of pennies = 2m

Each edges gives one penny to its end points

# of pennies u receives = n,



Breadth First Search (BFS)

Build layers of vertices connected to s

Lo = {s}

Assume Ly,..,L; have been constructed

L., set of vertices[not chosen yet]but are connected to L;

A

hen new layer is empty

Use linked lists Use CC|v] array




Rest of Today’s agenda

Space complexity of Adjacency list representation

Quick run time analysis for BFS

Quick run time analysis for DFS (and Queue version of BFS)



