


Course Progress : Sparse Random Graphs

This page is to maintain topics covered in the sparse random graphs class.

L1 - Sep 1 : Metric space of rooted graphs. Simple examples and continuous 
functionals.

L2- Sep 8 : Erdos-Renyi random graphs. Sparse regime. Subgraph counts. 

L3- Sep 10 :  Poisson approximation of cycle counts. Bienayme-Galton-Watson tree 
basics.

L4- Sep 22 : Breadth-first exploration for Bienayme-Galton-Watson tree and Erdos-
Renyi graph.

L5- L6- Sep 29 : Local structure of the root in Erdos-Renyi graph. Basics of weak 
convergence on metric spaces. Definition of local weak convergence.

L6- Oct 6 :  Criterion for local weak convergence ; Local weak convergence of random 
graphs. Completeness of limits. Local weak convergence of Erdos-Renyi random 
graph.

L7- Oct 13 : Locality of giant component ; Properties of the giant ; Discussion of 
Assignments 1 and 2.

L8- Oct 20 : Vertex structure of the giant component ; Giant component of the ER 
graph ; Small-worldness of the ER random graph.

L9- Oct 27 :  Tightness in metric spaces. Compact sets for local weak topology. 
Criteria for tightness of random graphs. Estimable functions.

Nov 3 :  BREAK

L10 - Nov 10 :  Unimodular random graphs. Examples.

L11 - Nov 17 :  Soficity and Unimodularity. Involution invariance. Unimodular Galton-
Watson trees.

L12 - Nov 24 : Doubly rooted graphs and Local weak convergence of weighted 
graphs ; Unimodularity of weighted graphs ; Discussion on other random graph 
examples.

L13 - Dec 1 : Minimal spanning trees - Definition and basic properties.  Aldous-Steele 
continuity theorem.

L14-  Dec 8 : Explicit computations for Galton-Watson trees. Idea of Frieze’s ζ(3) 
theorem. Summary of the course.




























































































































































































































































