Lecture 20

CSE 331
Oct 19, 2022



Fri, Oct 28

Mon, Oct 31

Wed, Nov 2

Fri, Nov 4

Mon, Nov 7

Project deadlines coming up

Counting Inversions 7' D" O X' ¥

Multiplying large Integers 37 X " O " X7 »*

Closest Parof Points D' "' D" D" D" »

Kickass Property Lemma D' DO X7 ¢

Welighted Interval Scheduling %' " "7 ©*

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

[KT, Sec 5.5] (Project (Problem 1 i)
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 in)



Group formation instructions

Autolab group submission for CSE
331 Prolect

The lowdown on submitting you ' especialy tih 10N) probiems as a group onN Autols

Follow instructions EXACT L I as they are stated

The instruction below are for Coding Problem 1
You will have 10 repeat the instructions below for EACH coding AND reflection problem on project on Autolab (wih the aporograte Changes %0 e actual problenm|

Form your group on Autolab

Groups on Autolab will NOT be automatically created
You will have 10 form & group on Actolals By yoursell (s a groupl. Read on 100 rmiuctions on how %0 90 about tha




Mid-terms graded

B ote 030 o Ry 3 views
Mid term 2 graded

Md-torm 2 Riet fow Doen graded and the scone and feedback released on Actola
Please o0 the re-grade policy as well a3 the grading rubric below before contacting ws with guestions on grading.)
Moo are the stats:

Mid-torm 2

Problem Median

2(a) Algo Idea 10.5 145 5.7 15.0 0.0

2(a) Runtime 3.1 4.0 1.9 5.0 0.0



Mid-term temp grades

Will be assigned hopefully by tonight



Some other stuff coming up

W o e & |
What's next?
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HW 5 is out
Homework 5

Due by 11:30pm, Tuesday, October 25, 2022
Make sure you folow all the homework polces.,

Al submissions shoukd be done via Autolab.

Check the week 8 recitation notes for this homeawork

Question 1 (Computing Set Intersection on a Network) [50 points]

The Problem
In Bis peobiem, we will take a Besak from trytng to manimize the runtime of Be algorthm and focus on an Important mscurce N dafrituted compting: ™e 1ot numder of bits
COMMUNICEIed Ower & NETWOrk Dy The algonthm.

Govens & graph G = (V_E), which 8 1he underying network 1000iogy, W witr'l 10 0ot thie intersection of it = | V| sets over the network (. More precaely. every node
MWE V. pstsaset S, C M) %or some integer M > 1. Note that M has nothing 10 00 with tha number of edges in () Further we are given a specal node 1 € V. The goal of
this probiem is 10 design an algorthm such that when e algonthm tenmirates, the node  knows the intersection of ol sets:

MNeav So'

Moreower, wo witri! 10 desion Such an Siorihm That sinimides The 100 communication ower (.




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



