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Abstract. The 1dealized model and different-slot-duration
model of Bandom-Mulitple-Access nolsy Channel are considered.
The relations between rates for these models, obtalned by method
based on simple propertles of trees are presented.

Introduction.

At first we consider the 1dealized model oI Random-
Mulitple-Access (RMA) system [1). We use the following notatlons
for the description of the collision regolution tree in Lhe case
of blocked non-modified algorithms:1 - the branching coefficient,
R - the number of conflicting users, n,- the total number of the
vertices in the tree,niei, ni*’n nicj - the number of the
vertices, corresponding to the "empty" slots, to the "success™
slots and to the “collislon® slots respectively.

It 1s easy to prove, that for the considered tree 1t 1s

true, that

(e) (e)_rq_ (e)
ng+ g l=(1-1)n% 41, (1)
fe) fa) fe)
n,o o+ %% n,5=n,, (2)
n £3J=R, (3)
which results in
{o)_
My -{nhj?}fl, {4}
(e)_r1_ _ _
nh =(1 TJ{nh 10 + 1 k. (5)

Suppose that the lower and upper bounds for the rate R of
the blockad-non-modified collision resclution algorithm are
imown. In what follows we use these bounds together WwWith
relatons (1-5) in order to obtain the rate of modifled algorithm
for the idealized model, the rate of non-modified algorithm for
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the false-conflict model, and the rates of modified and
non-modified algorithms for the different-slot-duration model.
Our ccnsiderations are also based on the following formula:

R — E

itm <R< Utm : (6
E+wo T E+w T,

where T, 1s the average resolutlion time for k-collision.
For the sake of simpllification we also suppose 1=2.

The rate of the modified algorithm.

The collision resolution tree for the considered case 1s
described by following values:
M, ~ the total number of the vertlices in the tree,

m{®), m{*)u m{°’)- the number of the vertices, corresponding

to the "empty" slots, to the "“success" slots and to the
"collision" slots respectively.
It 1s true that

m®’= ni%’= g, (7)
z[m;?JJ=E[ n;ejl. (8)

Bim(°’1= BIn(°’) - Bln{®'1/2, (9)
where Elx) 1s the mean value of random variable I.

Using (9) together with (1-5) we obtaine the relatlon
between the numbers of the vertices in the trees for modifled
and non-modified algorithms:

Eim 1= (3 Eln, 1 - 1)/4 + R/Z . (10}

Denote by Rn and Rm the rates of non-modified and modified

algorithms. Uslng (6) together with (10) we see, that
Rw (37 (4R ) + 172 ). (11)

Calculation of the rate for the noisy channel.

Let g,,q, be the probabilities of false collision detectlon
in the "empty" and "success" slots respectively (2]. Let also
talse collisions be independent for the different slots. Une can
show that the values in (1)-(3) depend on gq,,q, in the following
way [3]):
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n{®’(q,,q,) = n°’(0,0), (12)

n{®’tq,,q,) = n{*2(0,0) n, (q,.q,), (13

g +a

It

n{®(q,,q,) = n{*N0,00 n, (g9, 04

where nf{'’(q_,q,) is the number of the vertices of the tree
tor the given values g_, g,-
Summing up eguations (12)-(14) with q&=q3=qg1/2 we obtain
T.= Eln, (qe,qﬁj]=E[ﬁk (0,0)1(1-q)/(1-2¢)+q/(1-2q), (13)
which results (using (8) ) in
quﬂ,qumR(U,DJ{T-Eq)/(?—q).
One can prove that for 1>2 1t holds that
R(q_.q)~a(0, 0)(1-1.q)/(1-q).
CBlCUlEtiDn of the rate for different-slot-duration channel.
Lel n_,T_,T, De the duratlions of the “empiy™, “success" and
"eollislon™ slots respectively [41. Then

the average resolution time T, for k-collislon 1s glven by

R
7 =01 nf® e nf® e 0, (16)
which results n
R(T,,T,,T,)0 ™ (T 4T, )/ (ERy(1,1,1))+(T =T JJ (17)

where E_{m 1 TgrT .7 18 the rate of the uﬂnfmﬂditied algorithm
with given V&LUEE o T_,7T, and T

The following expressimﬂ Ior the rate R {T Tor%, ) of the
moditied algorithm 1s derived in similar manner

R(T,,T,,T,) f:mexg+wc;ffeﬁnr1,1,1;J+;¢3-mﬁ+1azg;;‘f

Generalized result for the dynamic and pari-and-iry

algorithms.

Denote the rates of the dynamic and part-and-try algorithms
by deﬂ(T T,/ and R (T T) respectively for the case of T =
=1 =T, It ¢can be pmnqed that

dynfT,TEJ (T /R, dyn (1,1)+(1, -TJJ
Rpar:fT,TE} = (1 /R ey TJ+(T TJJ
Conclusion.
Tne presented approach simplifies the analysls oOf iree
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algorithms for the various channel medels. The values of
interest for these models are obtained from the same values IOr
the ldealized model in explicit form.
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