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Theorem 2.3.1 (Chernoft’s inequality). Let X; be independent Bernoulli random

. . ) . ) N .
variables with parameters p;. Consider their sum Sy = > ._; X; and denote its
mean by =K Sy. Then, for any t > p, we have

) t
P{Sy >t} < e—”(%) .

QIR A B 4ENE 2 (HDP bilibili MHeRE 8 pE



o AREBHTRAAELSE (I BENZEMAIConcentration)

RE W A-D>IR E R I T A —~exp(—ct?)
AR AT —> IR FR B0 BUE A X —exp(—ct)
JEHTE. FRBOBSL

@ = R bilibili MEE N ke pg



M. BEVLEREE (PIRIERAFRD

A5 CEmED
memﬁﬁﬁ,ﬁﬁﬁﬁﬁﬁﬁ%mzﬁp
J% (degree) : “VPIJEREE, d=m—-1Dp

%

@ (9]
o P o
RO Y
Q O. ’. S X
e e
o2t s u
> °o o .':. _300..‘.0
£ .o:o b.“o.,..—.:°'
o
@ w0098 o & ‘o
R e X
.‘o.o

Figure 2.2 A random graph from Erdos-Rényi model G(n, p) with n = 200
and p = 1/40.
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i —: (LMK (dense graph) &N (regular)

Proposition 2.4.1 (Dense graphs are almost regular). There is an absolute con-
stant C' such that the following holds. Consider a random graph G ~ G(n,p) with
expected degree satisfying d > C'logn. Then, with high probability (for example,
0.9), the following occurs: all vertices of G have degrees between 0.9d and 1.1d.
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Exercise 2.4.2 (Bounding the degrees of sparse graphs). # Consider a random
egraph G ~ G(n,p) with expected degrees d = O(logn). Show that with high
probability (say, 0.9), all vertices of G have degrees O(logn).

Exercise 2.4.3 (Bounding the degrees of very sparse graphs). sese Consider a
random graph G ~ G(n.,p) with expected degrees d = O(1). Show that with high
probability (say, 0.9), all vertices of G have degrees

O( logn )

log logn
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7z . M B (upper bound)
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Exercise 2.4.2 (Bounding the degrees of sparse graphs). # Consider a random
egraph G ~ G(n,p) with expected degrees d = O(logn). Show that with high
probability (say, 0.9), all vertices of G have degrees O(logn).

Exercise 2.4.3 (Bounding the degrees of very sparse graphs). sese Consider a
random graph G ~ G(n.,p) with expected degrees d = O(1). Show that with high
probability (say, 0.9), all vertices of G have degrees

oo
O(lo;%ogn)'
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0 =. W& (lower bound)

Exercise 2.4.4 (Sparse graphs are not almost regular). seses Consider a ran-
dom graph G ~ G(n,p) with expected degrees d = o(logn). Show that with high
probability, (say, 0.9). G has a vertex with degree® 10d.

Exercise 2.4.5 (Very sparse graphs are far from being regular). sss#e Consider
a random graph G ~ G(n.p) with expected degrees d = O(1). Show that with
high probability, (say, 0.9), G’ has a vertex with degree

oo
Q(logﬁ:}zn)'
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