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A NOTE ON GENERALIZED LAGUERRE POLYNOMIALS 

By A. N. Srivastava and S. N. Singh 

Recently, R. B. Sahu [3] has generalized the Laguerre polynomials by means 
'Üf the following generating relation, 

울 L~a\x， k)tn= (1- t) -a-1exp 
n=O ,. 

-xkt 

(l-t)k 
(1) 

L~a)(x， k) being a p뼈omial of degree n in 상. In the 

we shall prove the following relation for generalized 

양)(x， k) defined by (1) , 

present investígation, 
Laguerre polynomials 

(1-a-2t) n -」-:L: (-l)n L:.L-a-.. n)(x, k)tn=(1-4t) 
’n=O ,. 
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PROOF. Since, 
, 

-and exp 

(1- t)-• 1exp( .다양니=(1-tran-t)-lexp 
(l-t) ’ 

k. 

프~k .) is independent of the parameter a , it follows that 
(1- t)~ / 
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LKa)(x, k) = ￡프노 Lø_ ,, (x, k). 
” u=O u: ” -

Replacing α by (1-α-2n) ， we arrive at 

r(1-a-2n)“ h'-몫 (a)2n( . 

u=o ra] 2n-u u. 

Now consider, 

중( _1)n.강1-a-싫)(x， k)tn =증 응 (α)2n( _l)n-u L ,,(x, k)f 
n=O' - ,. -- - n=OIJ=O (α)2n- 1J ν! 一u

(3) 
n:IJ~O (α)2n+ 1J ν. 

But 
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、，ve have from equation (3) 
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중 (_1/L~1-a-2，，) (x , k)t= 울 
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으+n 뜨+n+→L 
2 ’ 2 ι 4t L,, (x, k)( -t)". 

α+2n; 

Letting c=융+1Z’ u=4t in the identity [1] 

c, c+속 ; I 1 

2Fll - ‘ 씨=--，---/간-u) 
ιc ; 

2 
1+ν(1-강) J' 

we get 

∞ (1-α-2;1) ε (- l) "L~!-a-~，，)(x， k)t"== 
n=O U 
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we finally obtain, 

濤←1)"파 
α-2 

-

Lη(x， k)( _t)n 

4xkt(l +-/1-4t)k xpl .~ b • ，~ . ~ ~. ~ 
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A

(1+-/1-굉)“ 

(a) 1' •• 1'\ _ r(a) Putting k= 1 and remembering that L~~j(x， 1) =L~~j(x). we have from equation 

(2) 

n r (l -a-2n) l' .... "n _ 1' 1 U"\ - ~ ( :z:::::; (_l)nL~!-a-"，n)(X)tn= (1-4t) - ;:! ( 

n=o n \ 1+‘ /1-4t 

a-2 
Xexp 

a siI빼r relation for Laguerre polynomials L~a)(x). 

Cii) Next, we shall show that 

L?)(x, k) = ￡프갱)" L않(x.k) 
” ν=0 ν; ” -
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PROOF. 

(1_ t) -l-aexp -:it b .ì =(I- t) -Ca-ß)(I- t) -l-ßexp 
(1- t) ’ 

-xkt 

(l-t) 1I 

= 숭프잭)u tUx 울 L얘)(x， k)l= >: 프잭노t+UL얘)(x， k). 
U=O l.I I n=O " n, u=O ν! ” 

Therefore, 

울L.(x， k)l= 울 효프맺2LLi반，， (x， k)l. 
n=O .. n=Ou=O ν; “ ‘ 

Equating coefficients of l on both sides, we obtain 

L(a)(x, k) = 숭프=쁘쓰L(받，，(샤) • 
. - U=U “- --

Putting k = 1 and reca!ling that L~a) (x, 1) =강a)(x)， we have 

(α-ß)u 

u=0-;r-ιn-선/’ 

a known result [2: equation (2)]. 
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