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Packing number 5 Covering number

(a) This covering of a pentagon K by seven (b) This packing of a pentagon K by ten
e-balls shows that N'(K,e) < 7. e-balls shows that P(K, <) > 10.
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stochastic block model, EAEG(n,p, q)

Figure 4.4 A random graph generated according to the stochastic block
model G(n,p,q) with n =200, p=1/20 and ¢ = 1/200.

O L g % bilibili MEE N ke pg



» N PSR AR XA

A: ERFEFE, n*nj(/\, EXD=EA, WA=D+R
BATR HAr2: HEHEHA, RINESHFLEANBE T —MEX !

Ep=EilF Dmﬁﬁﬁaﬁﬁ’ﬂmu. fisg 7 BATT L AND, W e 4= ml BLayr e A
FEH IR . B, u, CRRERIED X R H) etk X VTG O -

p pla q]

p p
D_EA_ | L Pl 4
q9 q|pP P
L9 4 |P P
Exercise 4.5.2. sw# Check that the matrix D has rank 2, and the non-zero
eigenvalues A\; and the corresponding eigenvectors u; are

1 [ 1]
pP+q 1 pP—4q 1 _
)\1 = ( 5 )'ﬂ, U1 = T )\2 = ( 5 ) 1, Uy = ——l . (417)
1 _
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Spectral Clustering Algorithm

M

Input: graph G
Output: a partition of the vertices of G into two communities
1: Compute the adjacency matrix A of the graph.
2. Compute the eigenvector vy(A) corresponding to the second largest eigenvalue
of A.
3. Partition the vertices into two communities based on the signs of the coeffi-
cients of v9(A). (To be specific, if v,(A); > 0 put vertex j into first community;,
otherwise in the second.)

Theorem 4.5.6 (Spectral clustering for the stochastic block model). Let G ~
G(n,p,q) with p > q, and min(q,p — q) = p > 0. Then, with probability at
least 1 — 4e™", the spectral clustering algorithm identifies the communities of G
correctly up to C/u* misclassified vertices.
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