Tntroduction 4o Netuorks 6/s/2022
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Introdvction 4o Networks

Recall: @ netuerlc is  a set of nodes comecttd by edges
Nedes  wsvally  correspomd  do  physical obdects  (e.p. pegple, anminals,
fireet  comers). Edpec correspond  to  commections  betueer) wodes
(e. P friends on eny Socia| nedia platform, food web),

Alternative  derminology i netvork = g9raph
node = verlker

edge = connechion

Music <ol lQbs

Ariana, Grande
Megan Thee  Slallion
Lady 6470\ ¢
\.
The / Mmiley  Cprus
Weeknd
¢ Bad Bvmy
Cardi o
O ® .
Dua Lipa Py Doje.  Cat
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Whe Lkes  whese music?



Ariana, Grande

® —

Lady Gaga, Megan Thee Slalien

The Mmiley  Cprus
Weeknd o
® Rad Bunmy
Cardi ®
® o
Dua Lipa ° Doje, Cat

These 4uo netwerks have the Same vodes bt cempletely  dif ferent
edges. This  manifests the need +o pot  netwerks  injo 2
calegories: direcked  and  wdirected,

An  udicecked  netuerls  hes &:‘}45 that do NOT have direction.
A dirccked  netuerk  has  edges that do  have  direchov,

The First example above would be  undirecked while +the secend
one would ye direced.

® Some 1Mpoctant  definitiens

« Self Jocp: Bdge in  a nehyerk  which Starts and ends ot the same
hede.
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d Jeyrca of a mnode : the numder of connectiong that a node has to any

node N the  graph,

The dcyrac of node AL above s 2.
The desree of Node 2 agbove (s 3.



. AnY duc comecH! nodes are said 1o be &djacent.

Nodes | and Z avove are adjacent.
NodeS | eand 3 above Gare ot anqwﬂf.

* A path s a seguence of edges and wodes, A peth is  Simple  if

tach edge in Jhe Scguence  omly appears  once. A qrle is a paih
whoge il and  Fnal  nodes ace Hhe same. The length  of a path
ls egval dc  the nuaber of edges n  the path.
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simple : yes simple : Mo
cycle : no cycle . Mo
lenpth: 3 lengdh: S

With this we con Start asking guestions like.: what »  the  Shorlest
that  goes  +hrouph Gll  nodes in 4 groph?

Seatle o NYC
o
| Shoriest path
sf @
\ <<t // . Miani
o o
LA Houston

® There will be +hree impodant “adrices 4o help us desrbe
9raphs,

1) Aéjacmc)r Matrik: way do pepresent o hetuwolks as Soneilu'ry
that a compuler <can  undestand.

For a graph with n nodes, the  adjacency Matrix
wil be an wnxn mMmatrix  with the Fo"om'n] entres;
A = ! if there is an edge from viode | to node S
i3 ) if there s no edge from vnode 1 }o Node )
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X the it row of A corcesponds Yo edges  frem the  i*th node.
For exwlc’ the O™ row of A corresponds 4o edges from e ot node.
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