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Overview

In the millennia-long history of geometry, certain constants have emerged as fundamental pillars of
spatial logic. While the Golden Ratio (approx. 1.6180) has long been celebrated for its relationship
between parts and the whole, a novel property has been identified within its primary relative, the Silver
Ratio (approx. 2.4142). This article provides the mathematical ‘proof’ of a discovery I presented in a
previous paper, providing further detail on a previously undocumented geometric identity.' Specifically, it
establishes the Silver Ratio Rectangle as a singular mathematical entity: given a fixed side length of'1, it is
the only rectangle in existence where the length of the internal diagonal is exactly equal to the square
root of its perimeter.

The Identity: d = VP

For any rectangle, the perimeter (P) and the diagonal (d) are distinct functions of its side lengths. In a
rectangle defined by a unit side (1) and a variable side (x), these functions are:

e Perimeter (P): 2x + 2
o Diagonal (d): V(x* +1)

The discovery posits that there is a unique point of intersection where the internal traverse of the
rectangle perfectly accounts for the numerical value of its external boundary. This occurs when:

d>="P

Algebraic Proof of Uniqueness

By substituting the geometric definitions into the equilibrium equation, we derive the following:
x2+1=2X+2

x?-2X-1=0

Solving for x via the quadratic formula yields the positive root:

X=1+V2=2.4142

This value is the Silver Ratio. Because the quadratic equation governing this identity has only one positive
real solution, the Silver Ratio Rectangle is the unique solution to this geometric problem. No other
rectangle with a unit side, regardless of scale or proportion, can satisfy this condition.

! Balowski, Carl. The ACST and the Great Pyramid of Stonehenge: The Role of the Circle, Square, and Silver Ratio in Large-Scale
Megalithic Design, Orientation, and Astronomical Observation. 2024, p. 30-32.
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Numerical Verification

Applying a precision of four decimal places for irrational values, the parity of the measurements becomes

clear:
Attribute Formula Value
Side A Fixed Unit 1
Side B Silver Ratio | 2.4142
Perimeter (P) 2(A + B) 6.8284
Diagonal (d) V(A2 + B2) 2.6131
Diagonal Squared (d?) | 2.61312 6.8284

The diagonal length of 2.6131 acts as the exact mathematical bridge between the internal and external
measures of the shape.

Implications of the Discovery

The identification of this property—the Perimeter-Diagonal Equilibrium—redefines our understanding of
the Silver Ratio. Historically, the Silver Ratio was viewed as a derivative of the octagon.

This discovery provides a primary, intrinsic definition: The Silver Ratio is the ratio that creates
dimensional parity between a rectangle’s boundary and its traverse when the short side is normalized to 1.

Conclusion

The Silver Ratio Rectangle is no longer merely a byproduct of octagonal geometry; it is a unique
mathematical unifier. The proof d* = P stands as a testament to the hidden symmetries still waiting to be
uncovered in classical geometry.
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