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This paper introduces a novel mathematical framework based on the Comprehensive
System of Functions to evaluate classical elliptic integrals of the first, second, and third
kinds. By mapping incomplete functional profiles directly onto complete trigonometric
and hyperbolic invariants of the real system of functions, the traditional transcendental
complexity and artificial limitations of non-integrability are completely eliminated. The
proposed method provides exact analytical solutions in elementary functions, ensuring
high numerical convergence and stabilizing the relative error within a strict range of 10
to 10 without requiring iterative numerical processing cycles.”

1 Introduction

However, a rigorous analysis grounded in the principles of spatial determinism exposes the
foundational flaw of historical mathematical frameworks. The illusion of non-integrability
arises because elliptic profiles intrinsically belong to the trigonometric functional system
of the hyperbola, governed by strict inter-system projections. Specifically, the hyperbolic
cosine of the real system of functions maintains an exact, non-deformable mapping onto
the trigonometric system of functions of the hyperbola:

cos(br)
cos(2bx)

When classical analysts historically attempted to evaluate the fundamental trigono-
metric integral of the form:

cosh(bp) = (1)
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they directly encountered an incomplete functional profile, artificially decoupling the
geometric denominator from its rightful numerator, cos(bz).

Since the rigid laws of the continuum permit the integration of complete functions
exclusively (reflecting the closed, conserved metric of a spatial layer), integrating a frag-
mented profile was mathematically impossible. The novel paradigm directly maps these
incomplete profiles into the full trigonometric forms of the real system of functions.



The metric bridge connecting the trigonometric argument bx, the hyperbolic argument
by, and the algebraic scale increment by within a single spatial system is strictly preserved
by the system of transformation equations:
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cosh(byp) T hy+1 (3)

cos(bx) =

sin(bx) = tanh(by) = % (4)
tan(bz) = sinh(bp) = \/by(by + 2) (5)

The foundational operational law requires the absolute conservation of the scale parame-
ter: all scaling constants b transfer across domains entirely unperturbed (Ab = 0).

2 Evaluation of Elliptic Integrals of the First Kind

The classical elliptic integral of the first kind in Legendre form isolates an incomplete
denominator:

dz
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2.1 Transformation into Full Form and Analytical Solution

The paradigm maps the incomplete elliptic quotient directly onto the complete trigono-
metric form of the real system of functions:

/ V1- /{ZZinQ(ax) N / coj(—ql;x) (7)

To ensure absolute numerical convergence over the continuous interval, the resultant
scale factor b is calculated as the mean value of two angular projections using a dynamic
stepping coefficient n:

b= -
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Where the dynamic step n maintains stability and accuracy at large angles:

B 2.227 - cos (% aresin k:)
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(9)

3 Evaluation of Elliptic Integrals of the Second Kind

The elliptic integral of the second kind contains an incomplete radical profile in the nu-
merator:

Iopq = / \/1 — k2sin?(ax) dx (10)



3.1 Spatial Reference Angle Logic and Elementary Evaluation

For direct integration within the real system of functions, the second kind is mapped onto
the full profile of the trigonometric cosine:

/\/1 k2 sin’(az) dv — /cos(bx) dz (11)

The isolation of the scale constant b is governed by the logic of the reference angle z,,
which fixes the intersection point and the spatial balance of the metric:

e Standard Engineering Formula for the Reference Angle:

0.75 -z
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e Precision Formula for Exact Evaluation (Dynamic Step Adaptation):

0.75-x
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The true argument scale b for the local integration step is isolated via the arcsine of
the deformational component:

b arcsin(k - sin(ax,))

Lp

(14)
Once the scale invariant b is isolated, the integral of the second kind is resolved in a
single step:

sin(bx)

]2nd = b +C

(15)
4 Evaluation of Elliptic Integrals of the Third Kind

4.1 First Configuration (Negative Parameter -n)
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For analytical evaluation, this integral is mapped into the full cubic secant form, where
the symmetric deformation layers—parametric (c¢) and modular (d)—are first computed:
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The resultant scale invariant b is isolated via the non-linear geometric mean under the
arccosine at two control check points (z and z/2):
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The integral is completely reduced to the full cubic secant form and instantaneously
evaluated in elementary functions:
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4.2 Second Configuration (Positive Parameter +n)

(+) _ du = —COS2(C$) x = | cos(bx)dx
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Evaluation of the reference angle x,, under a constant quadrant shift condition of 45°:

0.75-x
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Isolation of the scale parameter b via the arccosine of the complete elliptic complex at
the reference point:

1
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= 23
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The exact analytical solution is obtained instantaneously:
p — sinbo) o (24)
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5 Conclusion

Absolute numerical and structural convergence demonstrates that elliptic ”non-integrability”
is merely an artificial limitation of flat spatial mathematics. Mapping incomplete func-
tional profiles into the complete trigonometric invariants of the real system of functions
entirely eliminates transcendental complexity. This approach guarantees an accuracy
range between 107° and 1079, stabilizing the relative error at 0.027% for large angles
without requiring iterative numerical processing cycles.
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