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Fun recitation today
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pairs shortest paths

2 Floyd Warshall algorithm
3 Exam 2 logistics second Chance Hws

IRecapy

Dijkstas restriction a graph type
directed
weighted

non neg edge weights

Relax an edge u u
cycles ok

Can we improve distance to r by going through u

vertex attributes

v d n shortest distance to u from S

V Ti predecessor vertex on shortest path



l.APSD
SSS P APSP
Dijkstra's FloydWarshall

for every pair of vertices u and u

find shortest path from A to V

directed negate

Weighted

be weights ok

eyes on Maggi
negativeweight cycles bad

in ISD
SP from A to B

A B 3

M
2

Area a B 7

a B II

SSSP BFS Dijkstra's
V d
way

as shortest path from s to V

For everyvertex care abut one path

now A Psp

For every vertex we care about Irl paths
Care about v d from A



v d from B

v d from C

b d from all vertices

Care about V T then A
V T form B

V T from all vertices

Represent d T valves in a table

graph G stored in adj matrix

0520530

D table VxV Ti table Ver

I 2 3

I I3 nil nil nil

APSP is an optimization problem
I

use Dynamic Programming I
BuildRD tables T tables



update based on previous valves

How can we use solutions to smaller problems

tosolvethebiggePNb6WIgttii
py.o.tt
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Build many D tables

TinistDad is the Kth D table

has entry for every pair
of vertices

dig one entry in Kth D table

distance a frm i to j so far

D table base case

don't know paths yet
only edges so

far

if i Ij and no edge iI Ii
T table base case

if i j exists Tig i



Starting from D's want to fix

there might be a shorterpath i j
that doesn't go through Cigpummymbeapnin
even it i does not exist

12Floydwasnally
just D tables

when we build Dad we try to improve dig

does it help to go through vertex

i wsj vs i n ky pf

Recursive Formula Bottom up code

dig min dit di tag

Is it better to go through k
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Recursive form ta

implemented bottom up

V3

1040
justedges
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Did 4 so to 0

I
Canwe do better

by goingthrough 0
dit us diptdy

D D

D p
to

nothing changes
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go through 2 dig rs di's tag
yes I 3

1 72 73

D
177

y

o

BD E
dig us dig'tdzcan we gothrough 17,33t
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adD E
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3Examtseindthmatt
exam 2 6115d nnydass

on paper
8.5 11in cheat sheet one side

90 min exam

Topics

greedy o amortized DFS

heapsort BFS a topo

MST Dijkstra SSP
A PSP

prox flow

Practice
problems out Sat

Solutions at mon toes

go through in recitation

Types of Questions
chat ward greedy one be

greedy
argue it's optimal
write pseudo call

which greedy choice is better



age what does heapsort do

agg analysis as sequence of n operations

a V5 Worst Case

Graph Questions

what does this do on this graph

Modify knownago to
work on

a different type of graph
or

produce a different output

utilitycode in the exam
write pseudocode to do something

new

rn time of 2 given algorithm

seland chance Hws

one long
one short

resubmit for new grade
except short 4

Deadline
s Sep an gradescope

61209inupdate original submission grade
no late submissions


