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application, we obtain asymptotic formulas for the numbers of
skew plane partitions and cylindric partitions. We prove that
the order of the asymptotic formula for the number of skew
plane partitions of fixed width depends only on the width of

MSC: the region, not on the profile (the skew zone) itself, while this
05A16 is not true for cylindric partitions.
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1. Introduction

Inspired by the works of Dewar, Murty and Kotésovec [7,12], we establish some useful
theorems for asymptotic formulas. Define
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Un(v,7,b;p) =0 exp(nr' ") (1.1)

forne N, v, b € R, r> 0,0 < p < 1. The following is our main result.

Theorem 1.1. Let t1 and ty be two given positive integers with ged(ti,te) = 1. Suppose
that
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are two power series such that their coefficients satisfy the asymptotic formulas
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where v1,b1,v9,b0 € R, 11,79 > 0, 0 < p < 1. Then, the coefficients d,, in the product

o0
=2 dnd"
n=0
satisfy the following asymptotic formula

dy ~ Yp(vive, 1 + 72, b1 + ba; p). (1.4)

Some special cases of Theorem 1.1 have been established. In 2013, Dewar and Murty [7]
proved the case of p = 1/2, t; = to = 1. Later, Koté&Sovec [12] obtained the case of
0<p<l1,t; =ty = 1. We add two more parameters t; and t, in order to calculate
the asymptotic formulas for plane partitions, without them Theorem 1.2 would not be
proven. Our further contribution is to reformulate the asymptotic formula in a much
simpler form (1.2), (1.3) and (1.4), so that the result of Theorem 1.1 can be easily iterated
for handling a product of multiple power series Fy(q)F2(q) - - - Fi(q) (see Theorem 2.3).
We also obtain the following two theorems, which are useful to find asymptotic formulas
for various plane partitions.

Theorem 1.2. Let m be a positive integer. Suppose that x; and y; (1 < i < m) are positive
integers such that gcd(x1, T, ..., Tm,Y1,Y2, -« -, Ym) = 1. Then, the coefficients d,, in the
following infinite product

m 00
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have the following asymptotic formula
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