
CS240A: Measurements of Graphs 
 

slides under construction –  
see the Matlab transcript for  
what I actually did in class 



Some classes of graphs 
•  Classifications of graphs: 

•  Planar graphs (drawable without crossing edges) 
•  Overlap graphs (physical locality) 
•  Power-law graphs (hist(vtx degree d) ~ d-β for some β > 0) 
•  Small-world graphs (small diameter, large cluster coefficient) 

•  Generators for classes of graphs: 
•  Erdos-Renyi (flat) random graphs:  sprandsym.m 
•  RMAT random graph generator:  rmat.m 
•  2-D and 3-D mesh generators:  grid5.m etc. in meshpart toolbox 

•  Graphs observed in the wild (see Florida collection for many examples): 
•  Finite element meshes:  meshes.m 
•  Circuit simulation graphs:  circuit_3.mat 
•  Relationship networks:  coAuthorsDBLP.mat, PGPgiantcompo.mat 
•  … many others! 



Planar graphs 



Overlap Graphs   [Miller, Teng, Thurston, Vavasis] 
•  A k-ply neighborhood system in d dimensions is a set 

{D1,…,Dn} of closed disks in Rd such that no point in Rd 
is interior to more than k disks 

•  An (α,k) overlap graph (for α >= 1) has vertices at the 
centers of the disks {D1,…,Dn} of a k-ply neighborhood 
system, with an edge (i, j) if expanding the smaller disk 
(Di or Dj) by α makes them overlap 

An n-by-n mesh is a (1,1) overlap graph 
 
Every planar graph is (α,k) overlap 

2D Mesh is 	


(1,1) overlap	


 graph	





RMAT Approximate Power-Law Graph 



Strongly connected components of an RMAT graph 
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2243A Graph-Theoretic Approach to Comparing and Integrating Maps

Figure 9.—Integrated graph of chro-
mosome 1. Locus orders specified by
DH01, SL01, and JP98 are indicated by
boldface red, dashed green, and blue
arrows, respectively. (A) Complete inte-
grated graph of chromosome 1 showing
two SCCs. (B) Top portion of the inte-
grated graph. This rendering is iso-
morphic to the corresponding subgraph
in A. The graph has been redrawn to
better illustrate certain relationships. An
ambiguous interval between SL01 and
JP98 is indicated by a blue-shaded box.
This overlaps or encompasses certain
ambiguous intervals between SL01 and
DH01, indicated by magenta boxes with
rounded corners.

cluded the edge RZ19 → RG690, which is the order RM403 → RG345specified on the DH01 map with a distance of 6.5 cM
between these two loci. The other half included the RG381 → RZ730
opposing edge RG690 → RZ19, which is the order on RG331 → RG350the SL01 map at 3.7 cM. Sequence for RZ19 and RG690
can be found in GenBank with accessions G73632 and RG345 → RG381
AQ074147, which can be mapped to genomic BAC/

Of these nine edges, two have already been accountedPACs AP002972 and AP003377, respectively. Since the
for. Hence only seven edges with seven markers need toBAC/PACs were ordered AP002972 → AP003377, the
be examined more closely. First, the two markers RG331loci are therefore ordered RZ19 → RG690 on the se-
and RG350 appear together on the same map only onquence-based map.
SL01. Their order, RG331 → RG350, is confirmed byTo resolve the rest of the region, note that the 12
comparison to chromosome 1 sequence (Table 1). Next,MFES specified only nine edges and nine markers:
observe that the distance between RM403 and RG345
is only 1.6 cM on the SL01 map while the same twoRG381 → RM403
markers mapped in reverse order at a distance of 16RZ19 → RG690 cM on the DH01 map. This suggests that the order of

RG690 → RZ19 these two markers may have been reversed on the SL01
map due to a low frequency of recombination in thisC86 → RG381 region, while ordering was much clearer on the DH01
population in which recombination was high, providingRG350 → C86

Gene linkage map, courtesy Yan et al. 

Low	
  diameter	
  graph	
  (R-­‐MAT)	
  
vs.	
  

Long	
  skinny	
  graph	
  (genomics)	
  



Some graph statistics (and Matlab tools) 

•  Vertex degree histogram:  dhist.m 

•  BFS level profile, gives a feeling for avg shortest paths :   
      bfslevels.m 

•  Clustering coefficient:  ccoeff.m 
•  c  =  3*(# triangles) / (# connected triples) 

•  Laplacian eigenvalues (and vectors):  meshpart toolbox,         
       eigs(laplacian(A),5,’lm’) 

•  Separator size:  meshpart toolbox 

•  Fill (chordal completion size):  analyze.m and amd.m 


