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1. It will be convenient for us to use coordinates y;, j = 0,1,...,n, in the n-
dimensional Euclidean space E,,, which we shall call barycentric (abbreviated
b.c.) (in what follows Zj and Hj denote Z;.LZO, H?ZO). Let the unit vectors
e;, 7=0,1,...,n, be the vertices of a regular n-dimensional simplex D,,, whose
center lies at the origin O. Every vector Y C E, will be represented in the
form Y = Zj yje; = [y;], where y; are b.c. of the vector Y. Since, for any y,
ly;] = [y; + yl, one may fix one of the b.c. or their sum. For Ej y; = 1 we
obtain the usual b.c. Setting

1
ycp = n + 1 ;y]a
we obtain the canonical b.c. y of the vector [y;] = [y]],
V=Y~ Y D Y;=0.
J

Denoting y = min; y;, y; = y; —y; y; = 0, miny; = 0, we shall call y; the
second canonical b.c. of the vector [y;] = [y;]. For Y = [y,] = [y;] we have
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By Q,, we shall denote the lattice of integer vectors K = [k;] in E,,, where k;
are integers; W,, is the Dirichlet region of the lattice €2,,, its volume

W, = i+ D) /.

n?
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For a function f(Y) = f([y;]) defined in E,,,

of Pf n+1l, . n+l1{~0?
2ogy =l XgEm M=) g 2)
J J j J B

n n

(x; are Cartesian coordinates).

2. The assembly problem. A generalization of the problem of taxis and
passengers (') is the assembly problem. Given are (n + 1) streams P;, j
0,1, ...,n. The probability that by time ¢ there arrive k elements of the stream

P; is equal to p;(k,t). We shall regard the streams as Poisson:

p;(k,t) = et

O\]i?k (% =0fork < 0) . (3)

Abstracting from the assembly time, we assume that if by time ¢ there have

appeared k; elements of the stream P;, j=0,1,...,n, then k = min; k; elements
of the output stream have been formed—(n + 1)-tuples, each of which consists
of n +1 elements of the streams P;, j = 0,1,...,n, one from each P;. At the

same time queues have formed of %j =k; — k elements of the stream P;. All
k; >0, min; k; = 0. We shall say: the state vector (k;), j = 0,1,...,n, of the
system has generated the queue vector (k). Likewise, the queue vector gener-

are vector states (k; +m), m an arbitrary integer. We form the vector K =

[7@-} = [k;] = [k;+m] C Q,. The components l_<5j of the vector-queue (k;) are the
second canonical b.c., while the vector states generating it are the various integer
b.c. of this vector. Therefore we shall say: a vector-queue K = [k,;] = [k;] has

formed; the probabilities P(K,t) of formation at time ¢ of such a queue are

equal (3 =>" )

P(K,t) = ZHpj(kj +m,t) = exp (-Zv) U (A\t), (4)

J

where
U () = Ui (@) = Uy, (@0, 20, ey ,) =
xm+kj
-y — ik B
= Ulkyrmy (%5) = ; 1:[ (m+ k) 5)
For xy = x; = - = x,, = = we shall have a function of one variable z:
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(n+1)m+k

U@(a:):U;io,kl, Sk :;1;[ 77IL—|—I< ;:l—i(m+kj)!, kzzkj.

1
For n =1, U,(%),k1 (z) = Jj, g, (22).

The functions introduced are only loosely connected with Akimov’ s generalized
Bessel functions (?).

3. Generating function. Let H t; =1 for K=k}, ¢ H t; b, ; then

exp (thx]) = Z tKUg)(:Uj). (6)

KcQ,

From this follow the addition theorem (7) and formulas (8)—(10):

UL (x;+y) = > U (@) U o (y,); (7)
K'cQ,,
9 (n) L) (o,
2a UK (@) = = Uk, (@); (8)
Z UI<(7}—)ej (@;) zje; = Ul(r?(xi) K; 9)
J

Z ziej= Y KUP(x,). (10)

KcQ,,

Let Y C [y] = [yjl, K = [k]; KY = 3 kjy;; ag(Y) = exp(2miKY). The
system {ag(Y)}gcq, is orthogonal in Y in W, , complete in the class of func-
tions periodic with periods e; and with integrable squares on W,,. Every such
function f(Y) is representable by the Fourier series

1
FY) = Y), =— | [ fV)ag(¥V)dw,. (11
W)= 3 cxa®)s e w100
Putting in (6) t; = exp(2miy}), Zj y; =0,Y = [y}], we obtain:
exp (ijexp(zmy;)> = Y Ug(YV)ag(Y). (12)
J KcQ,,

Hence, from (11) follows the integral representation
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n’

U™ (z) = Wexp [m} {1 10 (190)] L (14

4. Asymptotics. Let x> 1, k; = O(\/x), K = [k;] C Q

Let

k
1 2
S, =Y — k=0,1 (k) = ~ k=1,2,. 1
k ;)\17 s 4 , 1 z Sk,1 v )\i7 PR=P) an+ 3
201 ’ 1
25 2
@<Za>225<2£> =25, (=)=
J n J J

a, is a polynomial of degree p in k;/\/x in (14), and in z;/y/z in (15).
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