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Abstract. By using a cad modeling software a property of 3-orthoschemes has
been discovered.In this paper an analytical proof is provided.
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1. INTRODUCTION

In the previously published paper titled "Discovery of a Property in 3-Orthoschemes
Using a Computer," a novel property of 3-orthoschemes was introduced and for-
malized as a theorem|?]. Let us summarize the theorem:

Nima’s Theorem: In any 3-orthoscheme, the sum of the squares of the areas of
the largest triangle and the smallest triangle is equal to the sum of the squares of
the areas of the other two triangles. Mathematically, if we denote the area of the
largest triangle as A, the area of the smallest triangle as D, and the areas of the
other two triangles as B and C' respectively, Nima’s theorem can be expressed as:

A’ + D?*=B*4(C?

In the aforementioned paper, a numerical proof of this theorem was provided. In
the present paper, we extend this work by providing an analytical proof of the
theorem.

2. ANALYTICAL PROOF

Figure 1 illustrates a 3-orthoscheme from various perspectives. To provide an
analytical proof for the theorem, let us consider the unfolded state of the 3-
orthoscheme, as shown in Figure 2.

IThis article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.

2Corresponding author

524


http://www.journal-1.eu/
mailto:sava.nsarlak@asu.edu

525 DISCOVERY OF A PROPERTY IN 3-ORTHOSCHEMES USING COMPUTER

D A B

B D

A

FiGURE 1. Illustration of a 3-orthoscheme from various perspectives.
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FI1GURE 2. Unfolded state of the 3-orthoscheme.

For simplicity, we will denote the area of triangles as follows: the area of triangle
ABC is denoted as (ABC'), and so on.

It is evident that:
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Now, let us derive the following relationship between the areas of these triangles:
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Thus, the theorem is proven.

Remark. [t seems the theorem could be extended to higher dimensions as well.

REFERENCES

1] Sarlak, Nima, "Discovery of a Property in 3-Orthoschemes Using a Computer", International
g
Journal of Computer Discovered Mathematics, Vol. 9, paper 8, (2024), pp. 30-31.



