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Abstract - In this paper, the biquadratic equation with five unknowns given by

2222222 )(8)(])14()(2[ Twzkyxxykyxk   is examined for its framework of non-zero well defined 

integer solutions. A few excitements connection between the solutions and especially a closed plane figure numbers are 

showed. 
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I. INTRODUCTION 

Biquadratic Diophantine equations, uniform dimensions 

and not of the same dimensions, have evoked the 

involvement of innumerable Mathematicians since ancient 

times as can seen from [1-8]. In the conditions one may 

refer [9-15] for various of problems on the Diophantine 

equations with at most four variables. This keeping in 

touch deals with the problems to control non-zero integer 

solutions of until now another biquadratic equation in 5 

unknowns represented by

2222222 )(8)(])14()(2[ Twzkyxxykyxk 

. A few excitements connection between the solutions and 

especially a closed plane figure numbers are showed. 

II. NOTATIONS USED 

       - Polygonal number of rank n with size m. 

 
n

mP
   

-  Pyramidal number of rank n with size 

m. 

      -   Pronic number of rank n.  

 CPm,n -   Centered Pyramidal number of rank n 

with size m. 

 Kyn  -  Keynea number of rank n. 

       -    Pentagonal Pyramidal number of rank 

n.  

III. METHOD OF ANALYSIS 

The Diophantine equation instead of the biquadratic equation with five unknowns under concern is 

 
2222222 )(8)(])14()(2[ Twzkyxxykyxk      (1) 

The replacement of the linear transformations 

 x=u+v, y=u-v, z=uv+1,w=uv-1                      (2) 

 

in  (1) leads to  
222 8)18( Tkvku        (3) 

Different model of solutions of (1) are offered below 

Pattern-1 

Write (3) as )(8 2222 vTkvu                                   (4)   

Choice: I 

 Which implies 0,
)(4

)(










q

q

p

vu

vT

vTk

vu
                                            (5) 

Using the system of cross ratio, we get 
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pqqkpqpkTT

qkpqpkvv

kpqqkpqpkuu

28),,(

8),,(

168),,(

22

22

22







   

Hence in view of (2) the related solutions of (1) are 

  

pqqkpqpkTT

qkpqqpkpkqpkww

qkpqqpkpkqpkzz

kpqqqpkyy

kpqkpqpkxx

28),,(

16412816),,(

16412816),,(

1616),,(

162),,(

22

433242

433242

2

2











    

A few mathematical examples are presented in the table below: 

p q x y z w T 

1 

2 

1 

2 

1 

3 

1 

2 

2 

1 

k46  

k24  

k30  

k56  

k14  

k48144  

k3216  

k3264  

k6464  

k1616  

5183345647 2  kk  

63256112 2  kk  

1023102431 2  kk  

10232048240 2  kk  

6312815 2  kk  

 

5185345647 2  kk  

65256112 2  kk  

1025102431 2  kk  

10252048240 2  kk  

6512815 2  kk  

 

 

 

66k  

44 k  

28k  

244 k  

6k  

 

 

 

      

From the table it is experimental that 
2222 zywx   

And by definition, the numbers 2688422535838720124334423248642209 234  kkkk , 

422533280806725734412544 234  kkkk , 

10506252099200111302663488961 234  kkkk , 

10506254198400468944098304057600 234  kkkk , 

and  422516640185303840225 234  kkkk  

represent the second order Ramanujan numbers. 

Thus, one may well obtain considerably many second orders Ramanujan numbers.   

A small number of fascinating properties experimental are as follows: 

1. )18(mod011),,(),1,(4),1,(16),1,( ,4

32  qq tSqqqyqqxqqTqqz  

2. 08),,(2),,(),,(  pPPpppTpppypppx  

3. )2(mod32),1,(4),1,(3),1,( ,4

22  kk gntkkykkxkkz  

4. )4(mod32)1,,(2)1,,()1,,(  pkTpkypkx  

5. )32(mod162)1,,1()1,,1( ,4  ptpypx  

6. )32(mod1632)1,,1()1,,1(  pOblpypx  

7. 0)4(12),12,(2),12,( 4,4

22  qqq tOHOHkqqkTqqkx  

8. )PrPr8(4)1,,(2)1,,()1,,( ppkppkTppkyppkx   

9. ),,16(),,16( 2222 pppxpppy   is a biquadratic integer. 

10. Each of the following represents a nasty number: 
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)},,1(3),,1({6)

),,(2),,(),,()

)},1,(),1,(4),1,({6) 22

ppTppyc

qqkTqqkyqqkxb

kkzkkykkxa







 

Choice: II 

  Following a related process as in Choice I, the solutions of (1) are 

  

pqkqpqpkTT

qkpqkqkppqpkww

qkpqkqkppqpkzz

kpqkqqpkyy

kpqpqpkxx

28),,(

16412816),,(

16412816),,(

1616),,(

162),,(

22

423234

423234

2

2











 

Properties 

1. 
1),,(),,()1,,1(2)1,,1()1,,1( ,56  pCtqpkwqpkzppTppyppx

 

2. 
)64(mod0}6{8),1,1()},,(),,({4 ,16,4

22  nq CPtqwqqqyqqqx
 

3. 
kk

SOgn

kkwkkkTkkkykkkx

3244

]12,1,[}]12,1,)12([]12,1),12([]12,1),12([{8

2

22222222222

2 





 

4. 
548),2,1(),2,1( qPqqqTqqqy 

 

5. 
0Pr4)1,,(2)1,,()1,,(  ppkTpkypkx

 

6. 
0),4,2(),4,2( 2222  ppyppx

 

For the other choices of (4) are given below 

Choice: III 

Following a like method as in choice I, the solutions of (1) are 

pqqkpqpkTT

qkpqqpkpkqpkww

qkpqqpkpkqpkzz

kpqqqpkyy

kpqkpqpkxx

242),,(

11664324),,(

11664324),,(

168),,(

164),,(

22

433242

433242

2

2











 

Choice: IV 

Following a parallel method as in choice I, the solutions of (1) are 

pqqkpqpkTT

qkpqkqkppqpkww

qkpqkqkppqpkzz

kpqkqqpkyy

kpqpqpkxx

242),,(

14326416),,(

14326416),,(

164),,(

168),,(

22

423234

423234

2

2











 

Pattern-2 

Assume 
22 )18( qkpT 

                  (6)  

where  p and q are different integers. 
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)7()181()181(88  kikikaskwrite
Using (6) and 

(7) in (3) and employing the technique of factorization, describe 

 
2)18()181()18( qkipkivkiu 

 
Equating the real and imaginary parts, we have 

pqqkpqpkvv

pqkqkpqpkuu

2)18(),,(

)18(2)18(),,(

22

22





  

Hence in observation of (2), the related solutions of (1)are 

 

22

4232234

4232234

22

)18(),,(

1)18()18)(28(2)18(6)82(2),,(

1)18()18)(28(2)18(6)82(2),,(

16),,(

)82(2)18(22),,(

qkpqpkTT

qkpqkkqpkqpkpqpkww

qkpqkkqpkqpkpqpkzz

kpqqpkyy

pqkqkpqpkxx











 

Properties 

)1(99Pr)41(32),)18(,(8],1),28)(18[(),1,(8)1 2

23 
qq gnkkqqkkTqkkyqkw

 

13Pr12)1,,1(10)1,,1()2 7  JpTpx p
 

ptppTppx ,48),,1(),,1()3 
 

2,4

222 32),,(16),,82(),,(8)4
p

tqpkTqpkyqpkx 
 

Pattern-3 

From (3) 

222 )18(8 vKkTu 
       (8) 

Introducing the linear transformations  

kQPv

QkPT

8

)18(





         (9) 

In (8), it simplifies to 

 
222 )18(8 uQkkP 

        
Whose solution is given by 

 

)2,,(

)18(8),,(

)18(8),,(

22

22

rssrkQQ

srkksrkPP

srkksrkuu







   

Using the values of P and Q in (9) and taking (2), the related solutions of (1) are given by 

22

332422

332422

2

2

)18(2)18(8),,(

116128)18(64),,(

116128)18(64),,(

162),,(

16)18(16),,(

srskrkksrkTT

krssrkrkksrkww

krssrkrkksrkzz

krsssrkyy

krsrkksrkxx











  

IV. CONCLUSION  

In this paper, we have offered dissimilar choices of numeral 

solutions to uniform biquadratic equation with five 

unknowns, 

2222222 )(8)(])14()(2[ Twzkyxxykyxk 

.To finish as biquadratic equations are well-to-do in 

multiplicity; individual possibly will think about other 

forms of biquadratic equations and look for equivalent 

properties
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