Paths  and Netuosk Traversal 6/16/2022

we've already leoked at tuo  weps  lo  amalys€ and understand  Sraphs:
« nthuosk  centrality [ figure ovt which nodes ar€  mMog} importamt
*conmunily  debechien: seperales a graph  indo grevps

Avother  way we can ook ak graphs is M derms  of  how efficlently you
tan ¥ fiom ove rnode 1o another.

Shorkest  path  problem:  problem of fa‘ad[nj a path betvee)  Fuo nodes
m a grqph  such thet  the  sum of Hhe  Leights of the d}&s "
the padhy v miagzed.
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Shertest  pafh from 03 1 D3| > 2 > 3

For an unweighted graph, ivst assune  Fhat all of the edges
have weight 1.

Aﬁ‘\;ca}s’cn‘ of the shordest  path  problem:
* Google nmaps: finding an optinal Toule frem SJw"Hn? location o eannf
locatien
. mak.'n7 schedvle  of classes 3f"ﬂdo'n7 shortest  path o gradvatien
. Finéinj optimgl, low price Flights
communication  networks: your fbles are stortd na P"f’f“' servers

and you want these files o travel through  |ess nodes to gek
Yo the users of your files

For unweighktd graphs, we <an  use an Glgorithm  called  Breadth First
Seasch. Breadth  Firsk  search  (or RFS) s an algorithm  Hhat finds

paths Frem a  siven wode Vo all olher nodes 1 the  graph  thak it

can  reach. .
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O can reach 3 and BFS wwld find the path 6= | >3

O comno} reach 4 oand BFS would delermine thgt there s no  path
O canne} reach 5 and BFS uwold delerming that there s no path



To descrbe BFS, we First weed to learn about  gueve. A gueve

is a vuseful datq strveture that  Pollews the Firsy Iy Firsd Oub (FTF’OJ
jhe  HMA m the  gueve thatr was put in firsd s taken ouvt  First),
G=L] G:= L]
G. engueve (“task 17) Q@:[ “task 1)
Q. engueve (“ fask 27) G: [ “task 1", “dask 27 ]
Q. degveve () G= L[ “task 2]
G. engueve (“Fask 3") G [ask 27, “task 3]

in pythom, yov can vse functs  append and pop  to make a
sy a gueve.

skeps of BFS on o nedwork of n nodes +hgt ouvipuls the shordest  path
from o given node and all other nodes

Create a vecter called “visded  of length n of all zeros

Creake  an  eaply  dictienary  called  “node Before”

Create  anm  caply gueve called “&° \

Creale on -cd[p)-f st called “current

Pt e sl—ar')-a‘ny node n Q

whle @ s ned empdy :

st current = Q. degueve () and neighbor i is not
set  visited [turrcnl-]al alrca.d), n
loop through all  neighbers of currevd-

if neighber i has not  een) visided:

se  node Before [neighbor i]= current
Q. engueve (aeighbor i)

Then we can vse nodeBefore to  #ind  $he shortest  path  from the
starting node Yo any other node i the ;rq,oh.

Lets use +this algorthm b0 find the Sherkest  path From 0= 2

IF you ~issed +he demo below, T suggest using one  OF both of the
following  resousces. They will  be differtnt thant  the alperithm above

wt skl a veeful  resoysce i https:/youtu.be/pcKY4hjDrxk
https://www.geeksforgeeks.org/breadth-first-search-or-bfs-for-a-graph/
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e RBFS {o creale nodeReforec.
1) Use nodeBefore o Find tme  shorkest path  frem 223

2) Figure ovt hou you can use the crealed vanables do
ident:fy hak  thee s me  path from 27 3,



