
International Journal of Engineering, Science and Mathematics 

Vol.7Issue 3, March2018,  
ISSN: 2320-0294 Impact Factor: 6.765 
Journal Homepage: http://www.ijesm.co.in, Email: ijesmj@gmail.com Double-Blind Peer 

Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: Ulrich's Periodicals 
Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

 
 

452 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

Several Generating functions using generalized FFiibboonnaaccccii  SSeeqquueenncceess  

PPuunniitt  SShhrriivvaassttaavvaa  

Dhar Polytechnic College, Dhar  

Abstract: In this note I have obtained the generating functions up to third order of generalized 

sequence defined by Goksal Bilgici. Also I have presented several generating functions of 

several sequences  as particular cases. 

1 INTRODUCTION:  

In [1] Goksal Bilgici defined generalized sequences  
0nnf  and  

0nnl . We can write nf after 

some modification as follows: 
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Where  1,0 10  ff . Clearly, for ) (1,2), 
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1() b(a,   the sequence     
0nnf  

reduces the Classical Fibonacci, Jacobsthal and Pell sequences, respectively.In this note I have 

obtained the generating functions up to third order of generalized sequence and hence find   

1. Generating functions up to third order of Fibanacci sequence. 

2. Generating functions up to third order of Jacobsthal sequence. 

3. Generating functions up to third order of Pell sequence. 

The }{ nf can also be expressed by the closed form formula.       
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Where   and   are the roots of equation 0)(2 22  baaxx  

So that  ba   and  ba             (1.3) 

This gives  a2  , ba  2 , b2                                                                     (1.4) 

2 GENERATING FUNCTIONS OF }{ nf : Let us solve second order linear recurrence by 

method of generating function. Let sequence of integer  }{ nf  defined as follows: 

0)(2 2

12   nnn fbaaff              0n                                                                  (2.1)                  (2.1) 

Where ,00 f  and 11 f . 

Theorem: Generating function of sequence of integer }{ nf  is given by 
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Proof: Multiplying 
nx on both the sides of (2.1) and taking sum from 0 to . 
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 Solving and neglecting terms contains second 

and higher power of x. Putting g(x) or alternatively putting initial values in (2.3) 

))(21( 22
0 xbaax

x
xf

n

n

n







                                 (2.4) 

Now we proceed to find some more generating functions of }{ nf  
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  So in general  
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Particular Cases: Now on setting value of a and b  in (2.4) to (2.6) 

Generating Function of 

Fibonacci Sequence     

On setting 
4

5,
2

1  ba  

 

Generating Function of 

Jacobsthal Sequence      

On setting 
4

9,
2

1  ba  

Generating Function 

of Pell Sequence       

On setting 2,1  ba  
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3. GENERATING FUNCTIONS OF }{ 2

nf  : In this section, again using same method we will 

find generating functions of  }{ 2

nf  

Theorem: Generating functions of sequence of integer }{ 2

nf  is given by 
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Considering power of x up to two and neglecting higher powers 

])([)()( 2222 xbaxbaxg   

Substituting value of g(x) in (3.2) we get required result. Now we proceed to find some more 
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4. GENERATING FUNCTIONS OF }{ 3

nf  : In this section, again using same method 

generating functions of  }{ 3

nf  is obtained. 

Theorem: Generating function of sequence of integer  }{ 3

nf  is given by 
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Considering power of x up to three and neglecting higher powers 
33222 )()(4)( xbaxbaaxxg   

Substituting value of g(x) in (4.2) we get required result. Now we proceed to find some more 

generating functions of }{ 3

nf . Let  
3

3

0

3

2 )(
B

A
xfxF

n

n

n 




 

Where
33222

3 )()(4 xbaxbaaxA  and  

                               

452103644281612

3473392322462

3

)66201515(

)4884()2626()(41

xbabababababa

xabbabaaxbbabaaxbaaB





 

Then  
x

fxF
xf

n

n

n

3

02

0

3

1

)( 






 















3

3

0

3

1

1

B

A

x
xf

n

n

n  Since 00 f  

http://www.ijesm.co.in/
http://www.ijesm.co.in/


International Journal of Engineering, Science and Mathematics 

Vol.7Issue 3, March2018,  
ISSN: 2320-0294 Impact Factor: 6.765 
Journal Homepage: http://www.ijesm.co.in, Email: ijesmj@gmail.com Double-Blind Peer 

Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: Ulrich's Periodicals 
Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

 
 

457 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

3

3

0

3

1
B

R
xf

n

n

n 




                                    (4.3) 

Where
2322

3 )()(41 xbaxbaaR   and 

                       

452103644281612

3473392322462

3

)66201515(

)4884()2626()(41

xbabababababa

xabbabaaxbbabaaxbaaB





Again  







 













3

1

0
1

3

0

3

2

1
fxf

x
xf

n

n

n

n

n

n 















3

1

3

3

0

3

2

1
f

R

x
xf

n

n

n
B

 















 1
1

3

3

0

3

2
B

R

x
xf

n

n

n

3

4

0

3

2
B

R
xf

n

n

n 




   Since 11 f                              (4.4) 

Where  
362242323342263

4 )(])(4)(8[)595(8 xbaxbaabaaxbbabaaaR  and 

           
452103644281612

3473392322462

3

)66201515(

)4884()2626()(41

xbabababababa

xabbabaaxbbabaaxbaaB




 

Particular Cases: Now setting value of a, b in (4.1), (4.3) and (4.4). 
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