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I. Introduction 

Rhotrix and some of its algebrawas first introduced in [1]. Rhotrix has two distinct inverses, identities, determinants 

and methods of multiplication. Addition is uniquely done by adding corresponding elements. See [2],[3],[4][5]. 

 

There is no unique definition of inverse problems but according to Joseph B. Keller “ One call two problems inverse 

of each other if the formulation of each involve all or part of the solution of the other “[6]. Most of inverse problems 

are ill-posed problems (they violate at least one conditions of Hadarmant: existence, uniqueness and stability of 

solution) and they exist in all most all field of knowledge. See the survey paper[7]. 

Another definition of inverse problems is:  Finding causes from observation of their effect or finding the model that 

produced the effect[8]. 

 

II. Rhotrix Eigenvalues Inverse Problems in  Rhotrices 

The direct problems for rhotrices, involve finding    eigenvalues of a given rhotrix while the inverse problems is 

constructing a rhotrix form given eigenvalue and some other information like its diagonal enteries, singular values, 

type of the rhotrix and so on. Similar literature existed for matrices. Here are some personal choice [9],[10], [11] . 

For eigenvalues of rhotrices see [12],[13]. 

 

Theorem 1 

There exist a three dimensional rhotrix 𝑅  with real eigenvalues   𝜆1, 𝜆2, 𝜆3 , vertical diagonal elements 𝑎, ℎ, 𝑐 

and singular values  𝜎1, 𝜎2, 𝜎3. 

Proof 1 

Let the rhotrix  be  𝑅 =  ⟨
𝑎

𝑑 ℎ 𝑒
𝑐

⟩ , our aim hrere, is to find 𝑑 and 𝑒. 

det(𝑅) = ℎ(𝑎𝑐 − 𝑑𝑒) = 𝜆1𝜆2𝜆  3                                                                                                     

𝑑𝑒 =
ℎ𝑎𝑐 − 𝜆1𝜆2𝜆3

ℎ
1 

The frobenious norm of 𝑅 

𝑎2 + 𝑐2 + 𝑑2 + 𝑒2 + ℎ2 = 𝜎1
2 + 𝜎2

2 +  𝜎3
2             

 

𝑑2 + 𝑒2 =  𝜎1
2 + 𝜎2

2 + 𝜎3
2 − (𝑎2 +  𝑐2 + ℎ2)2 

 

Solving equations 1 and 2 we obtain the required rhotrix 

 

 

 

 

 

Abstract:The aim of this paper  is to introduce some inverse problemsin rhotrice and  we proof two theorems 

on the existence of three dimensional rhotrix given its eigenvalues and other information relating to the 

rhotrix.We also suggest two rhotrix eigenvalue  problems (rhotrix additive inverse eigenvalue problems and 

rhotrix multiplicative inverse eigenvalue problems ) for further research.    

 

Keywords:Rhotrix, inverse problems, direct problem. ill posed problem 

http://www.iasir.net/


Isyaku Idris Isyaku,  American International Journal of Research in Formal, Applied & Natural Sciences,  21(1),  December 2017- February 

2018, pp. 26-27 

AIJRFANS 18-108; © 2018, AIJRFANS All Rights Reserved                                                                                                               Page 27 

Theorem 2 

Given 𝜎 = (𝜆1, 𝜆2, 𝜆3) eigenvalues of rhotrix =  ⟨
𝑎

𝑏   ℎ    𝑏
𝑑 + 𝑘

⟩ ,  𝜇 = (𝜇1, 𝜇2, 𝜇3) eigenvalus of rhotrix  𝑄 = ⟨
𝑎

𝑏  ℎ  𝑏
𝑑

⟩ 

and  ℎ heart of  𝑃 and 𝑄 ,  then rhotrix 𝑃 can be determine. 

 

Proof 2 

Our goal is to find 𝑎, 𝑑 𝑘and 𝑏. 

 

𝑘 = 𝑡𝑟𝑎𝑐𝑒(𝑃) −  𝑡𝑟𝑎𝑐𝑒(𝑄) = 𝜆1 + 𝜆2 + 𝜆3 − (𝜇1 + 𝜇2 +  𝜇3) 

 

𝜆1𝜆2𝜆3 = det(𝑃) = (𝑎(𝑑 + 𝑘) −  𝑏2)ℎ =  𝜇1𝜇2𝜇3 − 𝑘𝑎ℎ 

 

𝑎 =
𝜆1𝜆2𝜆3 − 𝜇1𝜇2𝜇3

𝑘ℎ
 

𝑡𝑟𝑎𝑐𝑒(𝑄) = 𝑎 + ℎ + 𝑑 = 𝜇1 +  𝜇2 + 𝜇3 

𝑑 = 𝜇1 +  𝜇2 + 𝜇3 −  (𝑎 + ℎ) 

Lastly, to obtain 𝑏 

det(𝑄) = (𝑎𝑑 −  𝑏2)ℎ = 𝜇1𝜇2𝜇3 

𝑏2 =
𝑎𝑑ℎ − 𝜇1𝜇2𝜇3

ℎ
 

 

 

For further research, Rhotrix eigenvalue inverse problems could also exist in the following form: 

Problem 1(Rhotrix multiplicative inverse problem) 

Given real or complex numbers 𝜆 = (𝜆1, 𝜆2, 𝜆3, … , 𝜆𝑛) and real rhotrix 𝑅.Find diagonal rhotrix 𝐷 such that 𝑅𝐷 has 

eigenvalues  𝜆. 

 

Problem 2 ( Rhotrix additive inverse problem ) 

Given real or complex numbers 𝜆 = (𝜆1, 𝜆2, 𝜆3, … , 𝜆𝑛) and real rhotrix 𝑅.Find diagonal rhotrix 𝐷 such that 𝑅 +  𝐷 

has eigenvalues  𝜆. 
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