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In the present article, as in papers (179), the aim is to refine limit theorems on

the convergence of the binomial and multinomial distributions to the normal
and Poisson distributions, of Student’ s distribution to the normal distribution,
etc. However, the main goal is not the estimation of the remainder term, but
the derivation of general formulas for the coefficients in asymptotic expansions.
The principal results are formulated in the following six theorems.

Theorem 1. Let A,...,A\,_; be fixed positive numbers; m,,...,m;_; fixed
nonnegative integers; A = A\ + -+ X\, m=my + -+ my_, M, =N —m.
Then for any k = 2,3, ... the following asymptotic* expansion holds as n — oc:
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is a polynomial of degree 2j in m and A [here and below, where the summation
limits are not indicated, it is assumed that the sum is taken over all nonnegative
integers vy, ..., v; satisfying the equation vy +2vy + -+ jv; = j|; B;, () is the
Bernoulli polynomial of degree j+1; B; ; = B, ;(0) are the Bernoulli numbers.

The theorem remains valid if A; = \;(n) are nonnegative sequences bounded as
n — 0o.

Theorem 2. Let A be a fixed positive number, m a fixed nonnegative integer.
As n — oo, the following asymptotic expansion holds:
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* In the sense that the remainder term of the series in the exponent has the
order of the first omitted term.
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A .
Vi(m, \) = ;:0 i F(m—v) MEZO(_l)MCV M;(v — p, A).

Theorem 3. As A — oo, the following asymptotic expansion is valid uniformly*

with respect to y in any finite interval a <y < b:

AmeA ev?/2 = Wi(y)
T exp Z ik
m! 27\ = (V)

where

y=(m—=A+0)/VA

6 is an arbitrary real (as are all other quantities in this paper) fixed number,

W.(y) = (—1)7+! 1%2] Cjufl/+2yj72y+28y(9)
W= G—v+1)(G—vr2)

v=0

Theorem 4. Let p,,...,p, be fixed positive numbers, with p; +---+p;, = 1; let
mq, ..., M, be positive integers, m; + --- + m; = n. Define y; by the formula

y; = (m; — npi)/\/ nPiqts
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¢ =1—p; 1=1..,k

Then, uniformly for all m; for which the y, lie in arbitrary finite intervals a; <
y; < b;, the following asymptotic expansion is valid as n — oo:
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For k = 2 we obtain
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is a polynomial of degree 3j, whose parity coincides with the parity of j.

Theorem 5. As n — oo, the asymptotic expansion holds

* Uniformity refers to the choice of the constant in the O-estimates.

for arbitrary fixed 6, uniformly with respect to a < y; < yy <0,
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Q;= ]-(, : i1 W)e( | +/ e(y)T;(y) dy+
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— (=1)’B,(6) dv* vz
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Y1 = (u+0—np)/\/npq, Yo = (u+m+0—np)/ynpq,

ply) = e ¥ /2 V2.

H; 4 (y) is the Hermite polynomial of degree j — 1:

. d’
H, i(y) = (—1)71ev’/? x a1 e v’ /2,

Theorem 6. Uniformly with respect to y in any finite interval a < y < b, the
following asymptotic expansion holds as n — oo:

I((n+1)/2) o)\ mi = K(y) |

=¢(v) [HiPﬁﬂ,

where

(71)] y2j y2j+2 2j+1 -1
= . - - Bj+17
ioog+1) G+

is an even polynomial of degree 4;.
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