Lecture 21

CSE 331
Oct 22, 2021



Please have a face mask on

Masking requirement

Your face mask must cover
your nose and mouth

at all imes.

UR_requices all students, employees and visitors - regardless of their vaccination status ~ to wear face coverings
while inside campus buildings.




Fri, Oct 29

Mon, Nov 1

Wed, Nov 3

Fri, Nov 5

Mon, Nov 8

Project deadlines coming up

Counting Inversions ¥ "D’ "Y' ' ¥

Multiplying large integers D}'fc d“ D: 17

Closest Parof Points ¥ "I * """ »*
Kickass Property Lemma i ' " @77

Weighted interval Scheduling 3 " """

[KT, Sec 5.3] (Project (Problem 1 Coding ) in)

[KT, Sec 5.5] (Project (Problem 1 in)
Reading Assignment: Unraveling the mystery behind the identity

(KT, Sec 5.4)
[KT, Sec 5.4] (Project (Problem 2 Coding ) In)

[KT, Sec 6.1] (Project (Problem 2 [TTITSI02) in)



Group formation instructions

Autolab group submission for CSE
331 Pro;ect

LOMNNG YOUr | 1) - FOUD ON Aoab
Follow instructions EXAC I L as they are stated
The mnstnux ' bolow are fo xHing Problem 1

I You wil have 19 repeat the Meuctons Delow for EACH coting AND refecton probiam on project on Autolad (winh e BOOeograe CRanget %0 T aCTuE [rolier)

Form your group on Autolab

Groups on Autoiab will NOT be auto alby croated
You wil have 10 formm 3 growp on Adtalab Dy yoursed (3 8 rougl Aast on for retractiors on how 13 go ot ha



1 on 1 meetings

.*w'ﬁ - .-.l.—-._
Meetings to discuss CSE 331 performance

| Nave eaded Tose w0 Nave 8 De or DOOw 0 11w mad e Oradn (o More Seiids on T orade tee G150 10 S0UD & 0Ne-0N-Ofe Meesting 1 ik »ith me Of Couwrse you can
RO Corme AN Wi Mot pons 300 partormencs even il you have & e grade Nghwr Ban D ough students win & De or Delow will gt preferencn

| have locked ouff cartan Srrws Over rea! weak o 30 for 15 mine Teetiege. Meme note Mt heee are NOT walkdnm # ro one B U or 8 st | most Bely will NOT be = my
OMCe'ON 200 T I pou Wit 10 Oome a0d Lk« me. please EMARL me with ALL the wots Delow Dl work for you Private DOsts OnN Darza wil 1ol work. [Nedse e
me) Slots wi¥ he assipred on 8 frst come-frar-sene Dass Aso | Mighr ony be abée 10 CONMT your SMe A T1Dm on the day Defore pour SONeGAMeT SOt

Note: Thase am My curent alatittes - some of Te SOt MG De S LD T 30Mme o Ton-CSE 111 meetings. S0 please send mutiphe choces for whee yOu Can meet

Vi Can Aave Bhe mewting offer 1 parson [Devis 318) or 08 00 PEpe e 200 )0 NS0 2 Tomeds Y TIM TN Clgw® | IMVED 2 2UIrmoyQ TOW escesd for Th
meeting which are virtuni ONLY

Below me ol the svaintie slots Delow the et trrws are Inted & slof et = shaady tehen has & sirhe-trought
* Thwrsday Ot 21) VIRTUAL ONLY): 15 QOses, 11 A, 41300 3 ) dham, 12 00pem, 12 V0gem, 12:30pm. 10 48gem, 100pm, | Aige, | J0pm, | 48pm 4 00pe, 4 Ligm,
4. 3Cpm
Fraday (Oct 235 2 Y5pm. 2 30pm, 2:480m, £ 00pm, 4 15om. 4. 30pm
Monday 0ot 2 & 30am, §45m. 200pm. 2 15om. Z30pm. 2.45pm, 3 00pm, 400pm
Tuseday (Oct 28 #30am, & 4Sem. 12 20pm 12 dsgm, 2.00pm. 2 150m. 230pm, 245pm, J100pm. 3 150m, 3 30pm. 145, 4 00pm, 4 VSom
Wednesday ([Oct 27): + 30pm. Y 450, 200pm, 2:150m, 230pm, T 45pm. 300pm, 4 00pm, & 15om, £ 30pm



Questions/Comments?

F o
& :




Minimum Spanning Tree Problem

Input: Undirected, connected G = (V,E), edge costs c,

Output: SubsetE' € E), s.t. T = (V,E’) is connected
C(T) is minimized

If all c, >0, then T is indeed a tree




Kruskal’s Algorithm

Input: G=(V,E), c.> 0 for everyeinE

T=0

Sort edges in increasing order of their cost

Consider edges in sorted order

—

If an edge can be added to T without adding a cycle then add itto T

Joseph B. Kruskal




Prim’s algorithm

Similar to Dijkstra’ s algorithm

Robert Prim

Input: G=(V,E), c.> 0 for everyeinE
S={s}, T=0

While S is not the same as V

Among edges e= (u,w) with uin Sand w not in S, pick one with minimum cost

AddwtoS,etoT



Cut Property Lemma for MSTs

Condition: S and V\S are non-empty

Cheapest crossing edge is in all MSTs

Assumption: All edge costs are distinct



Questions/Comments?

F o
& :




Today’s agenda

Optimality of Prim’s algorithm
Prove Cut Property Lemma

Optimality of Kruskal’'s algorithm

Remove distinct edge weights assumption



On to the board...




Optimality of Kruskal’s Algorithm

red =I S

Input: G=(V,E), c.> 0 for everyein E

S is non-empty

T=0
V\S is non-empty

Sort edges i increasing order of their cost First crossing edge considered

Consider edges in sorted order

L!edge can be added todl without adding a cyclethen add itto T




Is (V,T) a spanning tree?

No cycles by design

Just need to show that (V,T) is connected

K

g =‘ s #e

v:?_,_ )
—

No edges here = FINITD




