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ABSTRACT

This study describes the symmetrical properties and root calculations of generalized tangent polynomials
following the study of the generalized tangent polynomials using the characteristics of numbers. The
generalized tangent polynomial has the relational characteristics of the number of Genocchi and the
polynomial of Genocchi, and the number of Euler and the polynomial of Euler. In this study, the
symmetrical properties of generalized tangent polynomials are demonstrated by dividing them into three
parts. This study also uses the Mathematica software program to approach numerically. The results of
symmetrical properties are identified by graphs and figures through the Mathematica software program.
Next, the calculation of root for generalized tangent polynomials is taken, for example, when the
generalized tangent polynomial index is 3. The calculation of root of generalized tangent polynomial is
shown by tables and graphs through the Mathematica software program. In this study, the symmetrical
properties and root calculations of generalized tangent polynomials were conducted through the
Mathematica software program. As a result, two guesses were possible in this study. The first
generalized tangent polynomial would be a function of reflective substitution analytical plurality, and the
second generalized tangent polynomial would have real zeros. Looking forward to a numerical approach
using the Mathematica software program in the field of generalized tangent polynomial research, this
study concludes.
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Figure 1. Curve of generalized tangent polynomials
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Table 1. Numbers of real and complex zeros of
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77 (@)

degree N real zeros complex zeros

1 1 0
2 2

3 3 0
4 4 0
5 5 0
6 6 0
7 7 0
8 4 4
9 5 4
10 6 4
11 7 4
12 8 4
13 5 8
14 6 8
15 7 8
16 8 8
17 9 8
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Table 2. Approximate solutions of 51;13)(95) =0, z€R
degree n T
1 3.0000
2 1.2679, 4.7321
3 0, 3.0000, 6.0000
4 -0.99102, 1.5606, 4.4394, 6.9910
5 -1.7693, 0.30667, 3.0000, 5.6933, 7.7693

-2.3430, -0.83839, 1.6889, 4.3111, 6.8384,

6 8.3430
7 -2.5731, -2.0564, 0.47548, 3.0000, 5.5245,
8.0564, 8.5731
8 -0.66972, 1.7604, 4.2396, 6.6697
9 -1.7674, 0.58002, 3.0000, 5.4200, 7.7674
10 -2.7721, -0.55494, 1.8056, 4.1944, 6.5549,
8.7721

9 4. Real zeros of 7 (x), 1=n =50

Figure 4. Real zeros of 7' (z), 1=n <50
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