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�I am that bread of life.� - John 6:48.

Abstract. In present article, we create discrete formulas for �rst and second Chebyshev
functions.

1. Introduction
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The second Chebyshev function,  (x); is de�ned by
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where �(n) denotes the von Mangoldt function, which is de�ned as
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0; otherwise:

An direct relationship between them is given by
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If x=m2N, then, we can write the second Chebyshev function as follows
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and
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2. Preliminaries
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(3)

for k2N�5.

3. Theorems

Theorem 1. If n2N�5, then
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where ln k denotes the natural logarithm function, ex denotes the exponential logarithm function,
csc x denotes the cosecant function, sin x denotes the sine function and cos x denotes the cosine
function.
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Proof. From (1) and (3), it follows that
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which are the desired results. �

Theorem 2. If n2N�5, then

 (n)= blog2(n)cln 2+ blog3(n)cln 3+
X
k=5

n
24 e2�i¡(k)k ¡ 1

e
¡2�i

k ¡ 1

35blogk(n)cln k
=blog2(n)cln 2+ blog3(n)cln 3

+
X
k=5

n

264 1¡ cos
¡ 2�
k

�
¡ cos

�
2�¡(k)

k

�
+ cos

�
2�¡(k)

k
+ 2�

k

�
2¡ 2 cos

¡ 2�
k

�
375blogk(n)cln k

=blog2(n)cln 2+ blog3(n)cln 3+
X
k=5

n

264
�
e
¡2�i¡(k)

k ¡ 1
��
e
¡2�i

k ¡ 1
�

2¡ 2 cos
¡ 2�
k

�
375blogk(n)cln k

=blog2(n)cln 2+ blog3(n)cln 3¡
X
k=5

n �
csc

�
�
k

�
sin

�
�¡(k)
k

�
cos

�
�[¡(k)+ 1]

k

��
blogk(n)cln k;

where ln k denotes the natural logarithm function, ex denotes the exponential logarithm function,
csc x denotes the cosecant function, sin x denotes the sine function and cos x denotes the cosine
function.
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Theorem 3. If x2R�5, then
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where ln k denotes the natural logarithm function, ex denotes the exponential logarithm function,
cscx denotes the cosecant function, sinx denotes the sine function, cosx denotes the cosine function
and bxc denotes the �oor function.
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Theorem 4. If x2R�5, then
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where ln k denotes the natural logarithm function, ex denotes the exponential logarithm function,
cscx denotes the cosecant function, sinx denotes the sine function, cosx denotes the cosine function
and bxc denotes the �oor function.
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Proof. From (2) and (3), it follows that
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