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Abstract - This study explores a generalized quadratic 
Diophantine equation 𝓈ଶ + 𝓉ଶ + 𝓇ଶ = 𝓋ଶ − (𝒦 + 𝒫) in four 
variables, building on classical approaches to highlight new 
connections with Krishnamurthy numbers 𝒦 and Leyland 
primes 𝒫, considered here up to five-digit values. Different 
methods of working with the equation are outlined, and integer 
solutions are obtained through MATLAB computations.  
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1.INTRODUCTION 
 
Diophantine equations seek integer solutions to polynomial 
equations, encompassing linear forms to intricate nonlinear 
systems that underpin classic and contemporary mathematical 
challenges [1,2,8,9,11]. Quadratic Diophantine equations in 
multiple variables hold particular attention, as solving them 
uncovers links between algebra and number patterns, often 
yielding practical ways to generate solutions [3-7,10,12-15]. 
Building upon prior investigations into quaternary quadratic 
Diophantine equations where solutions vary widely based on 
parameters.  

This study extends that foundation by tackling a 
generalized quadratic Diophantine equation 𝓈ଶ + 𝓉ଶ + 𝓇ଶ =

𝓋ଶ − (𝒦 + 𝒫) in four variables with Krishnamurthy numbers 
𝒦 and Leyland primes 𝒫 (bounded at five digits), with 
MATLAB systematically enumerating all integer solutions. 
 

2. Results and Discussion 

This section presents the integer solutions obtained for  
𝓈ଶ + 𝓉ଶ + 𝓇ଶ = 𝓋ଶ − (𝒦 + 𝒫) (1) 
under three distinct patterns. 
Pattern I: 
 Substituting 𝓋 = 𝓈 + 1 in (1) yields  

 

𝓈 =
𝓉ଶ + 𝓇ଶ − 1 + (𝒦 + 𝒫)

2
 

 
Thus, the parametric solutions derived above define the full 
family of integer solutions to the Diophantine equation 𝓈ଶ +

𝓉ଶ + 𝓇ଶ = 𝓋ଶ − (𝒦 + 𝒫). Notably, for each corresponding 
pair of values 𝒦 ∈ {145, 40585} and 𝒫 ∈ {17, 593, 32993}  
the value of 𝓈 is uniquely determined alongside the associated 
value  𝓉, 𝓇, 𝓋. 
 
The integer solutions for six equations were systematically 
computed with 𝓉, 𝓇 ranging between 1 to 5 using MATLAB 
and presented below. 
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Pattern II: 
 Postulate 𝓋 = 𝓈 + 𝓉,    𝓇 = 2𝑎 for any integer 𝑎 ≥
1. 
Substituting into (1) follows, 
  4𝑎ଶ = 2𝓈𝓉 − (𝒦 + 𝒫)  
This can be rearranged as, 
  2𝓈𝓉 = 4𝑎ଶ + (𝒦 + 𝒫) 
For each choice of parameters 𝒦 ∈ {145, 40585} and 𝒫 ∈
{17, 593, 32993}. Given any 𝑎 the values of 𝓈, 𝓉 are obtained 
and the corresponding value of  𝓇, 𝓋 are determined using 
MATLAB. 
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                          Fig.9 
 

 
                             Fig.10 
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                                 Fig.12 
 
The above figures illustrate few integer solutions of six distinct 
quaternary quadratic equations derived using MATLAB, with 
the parameter 𝑎 ≥ 1. 
 
 
Pattern III: 
 presume 𝓇 = 𝓋 − 1,   in (1) which yields 
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          𝓋 =
𝓈మା𝓉మାଵା(𝒦ା𝒫)

ଶ
 

For suitable choice of 𝓈, 𝓉 the value of 𝓋 is found and the 
corresponding value of 𝓇 is determined. Thus, the parametric 
solution for equation (1) is found for every pair 𝒦 ∈
{145, 40585} and 𝒫 ∈ {17, 593, 32993} using MATLAB. 
The integer solutions of six distinct quaternary quadratic 
equations were systematically derived using MATLAB, with 
the parameters 𝓈, 𝓉 constrained to the range 1 – 5 and the 
resulting solutions are presented below. 
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3. CONCLUSIONS 
 
The generalized quaternary quadratic Diophantine equation 
𝓈ଶ + 𝓉ଶ + 𝓇ଶ = 𝓋ଶ − (𝒦 + 𝒫) with 𝒦 being Krishnamurthy 
number and 𝒫 being Leyland prime up to five digits, has been 
systematically investigated. Three distinct patterns were 
identified, each generating explicit families of integer 
solutions. These solutions were computed using MATLAB, 
providing both theoretical validation and computational 
confirmation. 
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