
CS – 590.21 Analysis and Modeling of Brain Networks 
Department of Computer Science 

University of Crete

Lab on Graph Theoretical Analysis
                       
                         

http://www.csd.uoc.gr/


Brief Summary
• Graph: an ordered pair G = (V, E) comprising set V of vertices 

(or nodes) & a set E of edges (or links ).

• Degree of Connectivity: the number of links a node has to other 
nodes.

• Clustering Coefficient: the extent to which the neighbors of a given 
node link to each other.

• Shortest Path Length: the fewest number of links(/steps) between two 
nodes.

Adapted from: http://networksciencebook.com/

http://networksciencebook.com/


Small-Worldness
High Average Clustering Coefficient 

AND

Small Average Shortest Path Length

Adapted from: https://doi.org/10.3389/fnins.2010.00200

https://doi.org/10.3389/fnins.2010.00200


Lattice and Random Graph Construction (in this assignment)

1. Full Randomization or Latticization
a. Lattice: Watts-Strogatz
b. Random: 

i. Erdos-Renyi G(n,p) model
ii. Erdos-Renyi G(n,M) model

2. Degree Distribution Preserving Randomization or 
Latticization
a. Sporns Real-Based (both random and lattice)



Small-World Indices (for this assignment)
1. σ (sigma)

2. ω (omega)

● Where C and L are the Clustering Coefficient (CC) and Average Shortest Path Length 
(ASPL or L) of the observed network, respectively, and Cr and Lr are the Clustering 
Coefficient and Average Shortest Path Length from the equivalent random graph.

● For σ>1 the observed network qualifies as small-world.

● Where L is the the ASPL of the observed network, Lr is the ASPL of the random network, C 
is the CC of the observed network and Cl is the CC of the lattice.

● -1<ω<1, with values around 0 (ω≈0) considered small-world.













Assignment
Dataset: FS13 mouse

• OGB data
• Spontaneous Activity
• dt=0.3sec
• z-score threshold=4
• Undirected graph

Deadline: 05/11/2019


