
 

Random Graph Models

1 Erdos Regni achip
2 Erdos Regni Gcn m

ERDOS REYNI GCn P
n no of nodes

Possible edges Cz

p probability of an edgeforming b w 2
nodes

Gcn p

Expected degree pen D c

p E

Expected no of edges cap

Q Gcn p n lo p o z expected edges

1062 0.2 9



Q Probability that a node has degree 5

PCdr 5 925 0.27510874 0.0166

Q Gcn p p 0.2 n 5 Pledges 5

total possible edges Cz 562 10

Pledges 5

10cg 0.27510 8
5
0.0264

Q Pledges 5 for n 10

1062 45

45C CO 2 510.8740 0.052

Poisson Distribution

As n a probability of degree k

fl kit dÉ
Exponential not polynomial decay



ERDOS REYNI GCn m

n no of nodes

m no of edges
Let r set of graphs with n nodes
m edges

edges

1 4 142

total possible

T of which m

uniformly select a graph with
Iprobability

Phase transition

point where diameter value starts to shrink
in random graph

Happens when average node degree c l



Q Gcn p p 0.2 n 5 What is p when phase
transition starts

c pen D p 4 I

p 4 0.25

Q Gcn D largest connected component size

p t size n

Local Clustering coefficient
Expected cc for Genip p

Global clustering coefficient
Expected to be p

Q Gcn D for Gcn p expected cc

Cc I



Shortcomings Advantages

Incapable of high Cc networks

Good for avg path length

contrasting Scale Free Nets

Tail of DD high k

Small k
power law 7 ER Poisson

K near average k Chs
Poission power
Large k
power Poisson

Disruption

Random of nodes removed

1 Random diameter monotonically T
2 Scale free diameter almost same

Attack

Willfully remove yo of nodes



1 Random diameter monotonically T
2 Scale free diameter 2x for every 51 removal

disease containment

Barabasi Albert Preferential Attachment model

New node prob of connecting to an existing
node a node's degree

Rich get richer

Initially mo nodes and c edges cc mo
emin degree 1

Average degree c

Add one node at a time each nodegets
to connect to m other nodes Mt Mo

P x degree of i

Probability of connecting to ri

peu

adj



O BA model New node x enters at t and
makes an edge with one of the existing nodes
P makes edge with C

PCC 632 4 PCC 3 and
total degree a 2xedges

Q BA model New node x enters at t and
makes an edge with one of the existing nodes
Most and least probable nodes

Most B

Least A E F



Shortcomings Advantages

Incapable of highCC

Realistic DD

small avg path lengths

Q Gcn p G 1000 0.1 N no of nodeswith
least degree

Nz no of nodes with
highest degree

N no of nodes with
median degree

Least degrees
Kma Largest degreesKnin Kmed

Binomial dist

N Nz and Nz Nz

least O

Largest 999



Q If WWW instead correct N Nz and NalNz

N i Ng NZ
1

min kmed
Imax

N Nz N2

Watts and strogatz Small World Model

short ang path length
HighCC

unrealistic but useful assumption fixed
degree regular network

Regular lattice special ring like regular nets

Add move random edges to create low density
of shortcuts



Regular Lattice of Degree c

Nodes connected to prev 42 and following
42 neighbours

Parameters

N no of nodes
K degree of each node initially
p rewiring probability no duplicates self

Rewiring
Go to each edge in turn

move one end of that edge to a new
uniformly chosen location prob p

nup shortcuts



Shortcomings Advantages

High CC

Incapable of realistic DD

small avg path lengths


