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We consider a configuration graph where vertex degrees are independent
identically distributed random variables. This model is often used for mod-
eling different complex networks such as the Internet, mobile connections,
social networks, and others. The random variables &;,...,&y are equal to
the degrees of the vertices with numbers 1,..., N, where N is the number of
the graph’s vertices. The degrees of vertices are drawn independently from an
arbitrary given distribution. Suppose the limit behaviour of this distribution
as k — 00
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wherei=1,...,N, d>0, 2<g<3, h=>=0.
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We consider a subset of the graphs under the condition that (5 = n. Denote
by m1,...,ny the random variables equal to the degrees of vertices in such
a conditional random graph. It is evident that these random variables are
dependent, and for natural k1, ..., ky such that k1 + ...+ ky =n

P{m =Fk,....oon =kn}=P{& =Fki,.. .. &v =knl&a+.. . +&v =n}. (1)

The equation (1) means that for the random variables &, ..., &y and ny, ..., Ny
the generalized allocation scheme is valid and we can apply the known prop-
erties of this scheme to study conditional random graphs.
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We obtained the limit distributions of the maximum vertex degree in these
conditional configuration graphs as N,n — oo, (n — MN)/NY9=D — oo,
where M = E¢;.

Let By = (N(g — 1)"/1n" N)Y/(9=Y and g(x) is the density of the stable
law with the exponent g — 1 and the characteristic function
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where I'(z) is the Gamma function at the point z. The following theorem

holds.
Theorem. Letn, N — oo, (n—MN)/(N/1In" N)/6=Y — 0o. Then, for any

fized z > 0
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