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1. Introduction

In present paper, we derive some identities for limit of exponential for digamma
function, k-power and exponential function, involving gamma functions and
Pochhammer symbols, such as,
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2. The Limit Formula for Exponential of Digamma Function

Theorem 2.1. We have
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where exp(x) denotes the expoential function, Γ(x) denotes the gamma function,

ψ(x) denotes the digamma function and γ denotes the Euler-Mascheroni constant.

Proof. We know [1] the infinite sum representation for digamma function, given by
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for Re(x)> 0.
On the other hand, we know [2, p. 5, Corollary 7] the limit formula for exponen-

tial function given by
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From (2.2) and (2.3), it follows that
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which is the desired result. �

Figure 2.1. For x= 10 in (2.1).
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3. The k−th Power

Theorem 3.1. We have
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, (3.1)

where Γ(x) denotes the gamma function.

Proof. In [3], we find the Stirling’s approximation formula given below
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which is the desired result. �

Figure 3.1. For x= 10 and k=2 in (3.1).

Corollary 3.2. We have

xk = lim
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where (x )k denotes the Pochhammer symbol.

Proof. First, let the following expansion
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4. Limit formula for exponential function

Theorem 4.1. We have
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which is the desired result. �

Figure 4.1. For x= 10 in (5.1).

Corollary 4.2. We have

ex = lim
n→∞
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, (4.3)

where ex denotes the exponential function and (x)n denotes the Pochhammer symbol.

Proof. In [6, p. 239, (I.4) ], we find the formula in general
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5. Some Exercises

Exercise 5.1. Prove that
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