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Abstract: This study presents an analytical investigation of the transcendental equation 

   1255 222442  nkqrpqqpp  and examines its structural properties using appropriate algebraic techniques. 
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I.   INTRODUCTION 
A transcendental equation is an equation that involves transcendental functions whose values must be determined. These equations 
are generally difficult to solve using elementary algebraic methods. Hence, numerical techniques and analytical approaches are 
often employed to obtain approximate or exact solutions. From the perspective of number theory, transcendental equations also 
show interesting connections with integer solutions and special numerical patterns. In certain cases the study of these equations 
leads to the formulation of problems that are closely related to Diophantine equations, where solutions are restricted to integers. The 
interaction between transcendental functions and integer-based equations provides deeper insights into the structural properties of 
numbers and mathematical relations. 
Transcendental functions arise frequently in mathematical analysis and appear in various applications across scientific disciplines. A 
function is termed transcendental when it cannot be expressed as the root of a polynomial equation with finite operations such as 
addition, subtraction, multiplication, and extraction of roots. Well-known transcendental functions include logarithmic, exponential, 
trigonometric, hyperbolic, and inverse trigonometric functions. These functions play a crucial role in many areas of mathematics 
and its applications. 
In this study, the fundamental concepts of transcendental equations and their properties are explored. Special attention is given to 
certain forms of transcendental equations and the methods used to analyze and solve them. 

 
II.   METHODOLOGY FOR ANALYSIS 

The equation to be solved is 

   1255 222442  nksrpqqpp     (1) 

The following linear transformation,     5324423555 105,510,, vvuvusuvvuuruvqvup  leads to 

  .225 222442 vusrpqqpp   Hence,   .225 222442 vusrpqqpp   reduces to, 

 12522  nkvu        (2) 
Now we find various patterns of solutions of (1) using (2). 
 
A. Pattern 1 

Let ,22 zyk   for 0, zy  

   1252222  nzyvu       (3) 
Using factorization and equating real and imaginary parts we get, 

   53244235 105510 zzyzyyzzyynu   

   53244235 105510 zzyzynyzzyyv   
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Therefore,    zygzynfu ,,   and    zyngzyfv ,,   

where,   4235 510, yzzyyzyf   and   5324 105, zzyzyzyg   
Hence, for all 0n the non-zero integral solutions are found to be, 

        5,1,1 zygnzyfnp   

        5,1,1 zyfnzygnq   

                        4235 ,,,,5,,,,10,, zyngzyfzygzynfzyngzyfzygzynfzygzynfr   

                        5224 ,,,,,,10,,,,5 zyngzyfzyngzyfzygzynfzyngzyfzygzynfs   
 
Numerical examples satisfying the solution are listed below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. Pattern 2 
Equation (3) can be rewritten as, 

   1.1 252222  nzyvu  
 

Taking 












 
 2

22

5
431 , we get    1

5

43 2522
2

22
22 













 
 nzyvu  

 
Using factorization and equating real and imaginary parts we get, 

5)]2040433015()4402015303([ 4235532453244235 yzzyyzzyzyzzyzyyzzyynu    

5)]4402015303()2040433015([ 5324423542355324 zzyzyyzzyyyzzyyzzyzynv    
 
In order to get integer solutions, take Ay 5  and Bz 5  we get, 

)250025000125009375187501875( 53244235 BBABAABBAAnu   
)125002500025001875187509374( 42355324 ABBAABBABA   

)125002500025001875187509375( 42355324 ABBAABBABAnv   
)250025000125009375187501875( 53244235 BBABAABBAA   

Therefore,    BAgBAnfu ,,   and    BAfBAngv ,,   

TABLE 1 

n p q r s k LHS=RHS 

1 32768 -32768 0 -32768 2 64 

2 33554432 -33554432 -1275068416 1375731712 4 5120 

3 -867624000000000 867624000000000 -267743000000000 -10167500000000 9 590490 

4 1040650000000000 -1040650000000000 1923350000000000 3240260000000000 10 1700000 
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where,   )250025000125009375187501875(, 53244235 BBABAABBAABAf   
  )125002500025001875187509375(, 42355324 ABBAABBABABAg   

 
Hence, for all ,0n the non-zero integral solutions are found to be, 

        5,1,1 BAgnBAfnp   

        5,1,1 BAfnBAgnq   

                        BAngBAfBAgBAnfBAngBAfBAgBAnfBAgBAnfr ,,,,5,,,,10,, 235   
                        5224 ,,,,,,10,,,,5 BAngBAfBAngBAfBAgBAnfBAngBAfBAgBAnfs    

 
Numeric examples satisfying the solution are listed below. 

TABLE 2 
n p q r s k LHS=RHS 

1 5252190000000000
0000000 

-
52521900000000000

000000 

-
9737500000000000000

00 

7406250000000000000
00 

50 625000000 

2 
-

1889570000000000
0000000000 

18895700000000000
000000000 

4376380000000000000
00000000 

7406250000000000000
00 100 

500000000
00 

3 5008880000000000
00000000000 

-
50088800000000000

0000000000 

-
4146350000000000000

0000000000 

3045910000000000000
0000000000 

125 305176000
000 

4 
-

4591650000000000
00000000000000 

45916500000000000
0000000000000 

4878530000000000000
000000000 

1087130000000000000
0000000000 

100 170000000
000 

 
C. Pattern 3 

Taking (3) as in pattern (2) and replacing 1 as 












 
2

22

10
86 , we get    1

10

86 2522
2

22
22 













 
 nzyvu  

 
Using factorization and equating real and imaginary parts we get, 

10)]4080866030()8804030606([ 4235532453244235 yzzyyzzyzyzzyzyyzzyynu   

10)]8804030606()4080866030([ 5324423542355324 zzyzyyzzyyyzzyyzzyzynv   
 
In order to get integer solutions, take Ay 10  and Bz 10  we get, 

)8000080000040000030000060000060000( 53244235 BBABAABBAAnu   
)8000008000008000060000600000300000( 42355324 ABBAABBABA   

)4000008000008000060000600000300000( 42355324 ABBAABBABAnv   
)800008000004000000300000060000060000( 53244235 BBABAABBAA   

Therefore,    BAgBAnfu ,,   and    BAfBAngv ,,   
 
where,   )8000080000040000030000060000060000(, 53244235 BBABAABBAABAf   
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  )4000008000008000060000600000300000(, 42355324 ABBAABBABABAg   
 
Hence, for all ,0n the non-zero integral solutions are found to be, 

        5,1,1 BAgnBAfnp   

        5,1,1 BAfnBAgnq   

                        4235 ,,,,5,,,,10,, BAngBAfBAgBAnfBAngBAfBAgBAnfBAgBAnfr   
                        5224 ,,,,,,10,,,,5 BAngBAfBAngBAfBAgBAnfBAngBAfBAgBAnfs    

 
Numeric examples satisfying the solution are listed below. 

TABLE 3 

n p q r s k LHS=RH
S 

1 
1706340000000000000

000000000000 

-
1706340000000000000

000000000000 

-
3267360000000000000

00000000000 
 

75812000000000000
000000000000 200 

64600200
0000 

 

2 
-

3986730000000000000
0000000000000000 

3986730000000000000
0000000000000000 

1167060000000000000
0000000000000000 

14677880000000000
00000000000000000

00 
400 

51194100
000000 

3 
-

5277320000000000000
0000000000000000 

5277320000000000000
0000000000000000 

9135790000000000000
00000000000000000 

-
14233300000000000
00000000000000000

000 

500 
30994700
0000000 

4 

-
4366610000000000000
0000000000000000000

0 

4366610000000000000
0000000000000000000

0 

9211150000000000000
0000000000000000000

00 

-
17560500000000000
00000000000000000

0000000 

900 
10038300
00000000

0 

 
D. Pattern 4 

Taking (3) as in pattern (2) and replacing 1 as 











 

2

22

13

125
 

   1
13

125 2522
2

22
22 













 
 nzyvu  

 
Using factorization and equating real and imaginary parts we get, 

13)]601201255025()121206025505([ 4235532453244235 yzzyyzzyzyzzyzyyzzyynu   

13)]121206025505()601201255025([ 5324423542355324 zzyzyyzzyyyzzyyzzyzynv   
 
In order to get integer solutions, take Ay 13  and Bz 13  we get, 

)342732342732017136607140251428050142805( 53244235 BBABAABBAAnu   
)171366034273203427321428051428050714025( 42355324 ABBAABBABA   

)171366034273203427321428051428050714025( 42355324 ABBAABBABAnv   
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)342732342732017136607140251428050142805( 53244235 BBABAABBAA   

Therefore,    BAgBAnfu ,,   and    BAfBAngv ,,   
 
where,   )342732342732017136607140251428050142805(, 53244235 BBABAABBAABAf   

  )171366034273203427321428051428050714025(, 42355324 ABBAABBABABAg   
 
Hence, for all ,0n the non-zero integral solutions are found to be, 

        5,1,1 BAgnBAfnp   

        5,1,1 BAfnBAgnq   

                        4235 ,,,,5,,,,10,, BAngBAfBAgBAnfBAngBAfBAgBAnfBAgBAnfr   
                        5224 ,,,,,,10,,,,5 BAngBAfBAngBAfBAgBAnfBAngBAfBAgBAnfs    

 
Numeric examples satisfying the solution are listed below. 

TABLE 4 

n p q r s k LHS=RH
S 

1 8842230000000000000
00000000000000 

-
8842230000000000000

000000000000 

90715400000000000000
00000000000 

-
212686000000000000

0000000000000 
338 88229400

00000 

2 
7909070000000000000

00000000000000 

-
7909070000000000000

000000000000 

11942700000000000000
0000000000000000000 

216651000000000000
000000000000000000

000 
845 

22769400
0000000 

3 
-

2201840000000000000
000000000000 

2201840000000000000
000000000000 

-
22018400000000000000

0000000000 
0 169 

13785800
00000 

4 
-

7388160000000000000
0000000000000000000 

7388160000000000000
0000000000000000000 

35519300000000000000
00000000000000000 

100290000000000000
000000000000000000

0 
676 16246700

00000000 

 
III.   CONCLUSION 

In this post, we have explained the essential solutions to the transcendental equation    1255 222442  nksrpqqpp  

under complex patterns utilizing various numerical examples. Additionally, one could look for detailed answers to these similar 
types of equations. 
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