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Abstract. The rtsymptotic dE~lrjbutions of the number d vertims 
af given &gee in random graph KRg are given, By using the method 
of Peisson convcrgenw, Poisson and nomal djstribuGons ape ob- 
tained. 

In recent years many papers were devoted to the problem of degree of 
vertioes in random graphs, mainly K,*,, fiar a rwiew we refer the readex to 
The a h  of this note is to use the method of Poisson convergmce (Barbour El]) 
for siemrplification md generdization of the above -mentioned results. 

Let X,!, denate a random w$ on the set of iiz labelled vertims in which 

") possible edges occurs with the same probability p (O < p < 1) 
2 

independently of all o t h  edges, q .= 1 - p. Let 

1 if the i-th vertex has degree r ,  
= 

0 otherwise, 

Then 

md 

Let 
f if the i- lb wr&x has degree r and i s  joined 

~ 2 )  zz= vu'Ith the n-th one, 
0 othervuise, 



Tbea 

and EY,=(n-l)(.-2)p'q"-'-'. r -  l 

By we delsate a graph arisen from K,-l, in the following manner, 
We add a new (say n- ih)  vertex and join it with exactly s other vertims by 
exactly s edges. In such s gmph we define a sandom vatilsblr: 

1 if the i - t h vertex has degee p. and is j o ind  with 
ztj\ = the n-th om, 

13 athemhe, 

and 

Let Z* = (0* Is  . * * )  and 

Ai 
Po(2, A) = e-'X _I for A > 0. 

j s ~ j .  

If 2, - (10, 1, ., ., m) and cp is  such a fanelion that 

and q(0) = 0, then (see 121) 
ProbiX E A)  - Po@-, A) = E ( A q ( X  4- I$-%lp(X)) 

and 

dp zz sup Iq(m+ 1)-rp(m]l 8 m k ( l ,  A- '1 .  
nzsz s++ 

Tlt~lmman. For O < g < l we haw ihe fullowi~xg esfimcstiuvl: 

Proof From tthe obvious fomulta 

X!R" = xm-xhw-, + QrP+,,,-Xn 3 3;g 



Vertices in a rmdom graph 

From the fact that 

Prob(X,, = k X$= I )  = PsobrX,. ,,-, +Er:,,,--Z,,+,,#+1) 

we Rave 

E (xi: v ( ~ , ) )  = ~rob(x2 = I) E (~(x,,) 1 x:; = 1) 

= .I""V(n E.(9Sxr,rn - i + 1 3- z r r n  - zr,r + r ,,,I] - 
H e m  the hllowing estimation holds: 

wkich gives the condusion. a 

Assuming u = const wre immedia'iely obtain the fallowing muit: 

C~ROLLARY, .ff PIP = co(n), where ru(fi)-.rx, but o(n)/nE = o(1) for mery  
a ar o ( ~ )  .= o(Z) ayxd P" 3 1, fhm 

sup I P r o b ( ~ , ~ ~ ) - , ~ o ( o t ~ ,  A)J - ~ 4 2 ) .  
A C E *  

Proof, The theorem gives the following estimation: 

where A and B are some constanis. T h ~ n  we obtain the conclusion. rea 

From tht: above estimation many particular resuits can he o'trbined. 
For exampIe, if 

m(n) = 198 n -t- r log log n -t x + o(l), 

thm .nr(n) -+ C - ~ J T !  and from h e  Corollary we i&r that X,, rrsylnptolically has 



the Poisson distfibution with mean emx/rF (see C33). PalKa [5] showed that if 

w(~ajl-logn-ploglogn+o(loglog4 far r = = O  
and i f 
lcbgn-~loglogm+cn(loglegI.e) 4 w(n) G 1ogn-l-jl -y)~loglogaf o(log10g~ 

for r 3 l r  

where 0 .r: f i  c= cn and O < y < 1, then (X,,, - cr,(r?))/(a,(~))'~~ asymptotically has 
the N(Q, I) di~tE-ib~ti~n, It is easy to see that if w,(n) -i a, then the result FoUoji~s 
from our Comlbsy. 

A similar result can be sbt;rined in the earlier moments of the evolution, 
e,g,, when w(n)-+O. Xn particular, if o(nj = R@-"", where r 3 1 is a constmi: and 
O < E < l/(r(r+ 1)) then for all 1 d s G r we have a,($-+ m and, constquenltPy, 
(Xsn - OEs(~))/(~a(~))l'Z has approxinlaiely the N(0, 2) dktribution. T h i s  fact gives 
an answer far the question 2 from r4-J 

"This method may be gneralized for a more general. case, where probabai- 
ties sf oecwrence far different edges are not obviausjy the same. Sucb a @nerd 
case and a. more detailed dis~ussion for particular cstss, e,g., for K,,,, 
X,,,, and, gunerany, k - partities random map& afld some other regular 
graphs, will be a subject sf mother paper. 
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