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In this paper we have introduced interlinked coupled recurrence relation of 
Lucas second order sequence and deduced some of its properties  
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1.  INTRODUCTION 

Atanassov [1] and Suman, Amitava, k sisodiya introduce respectively the interlinked second 

order recurrence relation and interlinked Jacobsthal Sequence by constructing two sequences 

 0i and 0i naming them as 2F Sequences. 

According to the scheme, 0,12   nnnn  , 0,12   nnnn   

Taking a0 , b0 , c1 , d1 ,where a,b,c,d are integers, he extended his research in 

the same direction which can be seen in [1],[3] and [5].Hirschhorn in [6] and [2] present explicit 

solution to the longlasting problems on the second and third order recurrence relations posed by 

Atanassov[5]. Recently Singh, Sikhwal and Jain deduced coupled recurrence relations of order 

five[7].Carlitz, et.el,[8] had also given a representation for a special sequence. 

2.  COUPLED LUCAS SEQUENCE 

Taking Lucas Sequence  

nnn LLL 212    where  , 1,0 10  LL  

nnn lll 212    where  , 0,1,2 10  nll . 

The Koken and Bozkurth in [1] and [2] have given some matrix properties of Jacobsthal-Lucas 

numbers. 

We have introduced coupled order recurrence relations for Lucas number and Lucas sequence and 

called them as 2-L Sequences. 
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0,212   nllL nnn
 

0,212   nLLl nnn
 

dlclbLaL  1010 ,,,                                                       (2.1) 

If we set a = b and c = d then the sequence  
0iiL and  

0iiL shall coincide with each other and the 

sequence  
0iiL shall becomes a generalized Lucas sequence where, 

ccaLacaL  ),(,),( 10
 

),(),(),( 12 calcalcaL nnn  
 

dabcdbaLn 22,2,,   

bcdabdcln 22,2,,   

By examining the above terms we obtain the following properties: 

Theorem 1:For every integers 0n  

(a)
0404 LllL nn   

(b)
114114 LllL nn  
 

(c)
10341034 LLlllL nn  

 

Proof: 

For (c) the statement is obviously true for n=0. 

Assuming that the statement is true for some integer, 0n , by the given scheme (1) 

1014241034 2 llllllL nnn  
 

                             
1014414 22 lllLL nnn  

 

 (by inductive hypothesis) 

                             
01142414 lllLL mnn  

 

                             0134 lll n    

Hence the statement is true for all integers  0n  

Similar proofs can be given for parts (a) and (b).Adding the first n terms of  
0iiL and  

0iiL yields 

the following results. 

Theorem 2: For all integers  0k  
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Proof(a): 

334353 2   kkk LLl  

332333 22   kkk Lll                                                                                                                           (1) 

1323231323 4222   kkkkk lllLL  

33231323 222   kkkk LlLL  

233313

3
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

  kkk

k
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ik lLLL                   by(1) 
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The proof of (b) is similar to the proof of (a), hence omitted for the sake of brevity. Adding the first n 

terms with even or odd subscripts for each sequence  
0iiL  and  

0iil .  

3. TWO INFINITE SEQUENCES 

Let us assume two infinite sequences of second order  
0iia and  

0iib with the initial values   a, c 

and b, d R  

Out of the many schemes that emerge we study two of them 

Scheme 3.1 

0,2:2 1212   nbababa nnnnnn
 

dbcabbaa  1100 ,,,  

Setting   a – b , c – d, the sequence   ia and  ib coincides and from a generalized Lucas sequence Li  

Consider,          n                an                       bn 

                           0                 a                        b 

                           1                c                         d 

                           2              d+2a                  c+2b 

                          3              3c+2b                3d+2a 

Theorem3.1:   10011

1 ).(2.)1()1( 

  n

n

n

n

nn LbaLbaba  

Proof: Using the principle of mathematical induction we get, for n=2 

)2()2(22 bcadba   

               )(2)( badc   
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If the statement is true for n=k 

That is , 10011
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Hence for n=k+1 , we get 
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  ][2 11   kkkk baba  

11   kk ba  

Scheme 3.2 

nnn aaa 212  
:

nnn bbb 212  
, 0n  

Consider ,          n                an                       bn 

                           0                 a                        b 

                           1                c                         d 

                           2              c+2a                  d+2b 

                          3              3c+2a                3d+2b 

Theorem 3.3:    00111 2 baLbaLba nnnn  
 

Proof:-By the principal of mathematical induction we get for n=2 

For n=2   

                       badcba  222  

                    
   00111222 2 baLbaLba   

Now, Supposing that the statement is true for n=k 

                    
   00111 2 baLbaLba kkkk  

 

Thus, for ,n=k+1,we get 

              = )(2)( 0011111 baLbaL kk  
 

                  0021111 ]2.[2]2[ baLLbaLL kkkk  
 

                     00200111111 .42.2 baLbaLbaLbaL kkkk  
 

                    ].2[2.2 00211100111 baLbaLbaLbaL kkkk    

               ][2 11   kkkk baba  

            ]2[]2[ 11   kkkk bbaa  

           
11   kk ba
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