Lecture 20

CSE 331
Oct 20, 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



Mid-terms graded

B ~ote 031 - SRR 1 o
Mid term 2 graded
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Mid-term temp grades

Benomosi- S -
Mid-term temp grade

For cetain 0N gradng of med ber e, 300 8150 and @357 Mo detals 00 0rw 0N -0re Meeings wil Do up Nere Dy homomow - Wed. Oct 28)

Your tamp e Graces Nave Dost satigred T0 CaOARS your Grede you musl fired calculite your raw score R as tolows
o A up your HIN sooees Soem MW 2 10 sstodate N (owr of & mus of 200y
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R H+Q - Lo B M
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Dt HOwewv S0s T 18 sl SuODosed 10 Oive yOu 4 ided of sfare you Hand e Course. | Tk Ba abowe i S a8 ety )

Farn e the siats of e raw score

o Average 125



Some other stuff coming up

. - -y e e B 61 vow:

What's next?

Now That T md A0ems are 000, 2O0e il LAke S0Me Do 50 GOCOMONERE Some of yOu MIGHE Aave Guastions On Naw yOu S GOV 1 the Course, Mow you Od In The mid-aeem
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HW 5 is out

Homework 5
Due by 8:00am, Wednesday, October 27, 2021
Make sum you folow a8 the homework polk
Al sSUbmissions shoud be done via Autolal
WO DECKAGS ON IDooDaCH oroerrg ooukl be wselul for Question 2

Chack 1N Wodk B mciaion Noes for 1his DOomawork

Question 1 (Computing Set Intersection on a Network) [S0 points]

The Problem
TS DroDseem. e will 10 & Dl PO g 10 Mareg T AT of the SQOrIN 0 100US 0N N IMOOPILFT AS0UACE N GSYRALARD COMOANG the oM nuTDey of D

Communceted over 3 neteork Dy e sigontr



Questions/Comments?

F o
& :




Make broadband more available

BOTH
technical and
societal issues

Say you are
tasked to come

up with the
infrastructure




Building a fiber network

Lay down fibers to connect n locations

All n locations should be connected

— 3 : .
T » : -

\DC dapkker
nu Danmark med

Laying down a fiber costs money

What is the cheapest way to lay down the fibers?




Today’s agenda

Minimum Spanning Tree (MST) Problem

Greedy algorithm(s) for MST problem



On to the board...




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




Rest of today’s agenda

Greedy algorithm(s) for MST problem



Discuss: Greedy algorithm!

ceeling cat study yooth groop




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

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



Reverse-Delete Algorithm

2 0.5

51

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

T=E

Sort edges in decreasing order of their cost

Consider edges in sorted order

If an edge can be removed T without disconnecting T then remove it

=




(Old) History of MST algorithms

1920: Otakar Boruvka

1956: Kruskal

1957: Prim 1959: Dijkstra



