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1. INTRODUCTION 

In this note we shall study two classes of polynomials {g%,m(x)}neN and {h^m(x)}neN. These 
polynomials are generalizations of Panda's polynomials (see [2], [3]). Also, these polynomials are 
special cases of the polynomials which were considered in [4] and [5]. For m = l, the polynomials 
iSn,m(x)} a r e ^ e well-knownLaguerre polynomials I%(x) (see [6]), i.e., 

*£,(*)-z-r'cx). (i.o) 
In this paper the polynomials {g^m(x}} and {h^m(x}} are given by 

F(x,t) = (l-n-ae ^ =£«£„(*)'" C1-1) 
«=0 

and 

G{x,t) = (\ + tmTae l+,m=ZhUxr- 0-2) 
«=o 

(2.1) 

Using (1.1) and (1.2), we shall prove a great number of interesting relations for {g£9m(x)} and 
{h^m(x)}y as well as some mixed relations. 

2. RECURRENCE RELATIONS AND EXPLICIT REPRESENTATIONS 

First we find two recurrence relations of the polynomials {g^m(x}}. 
Differentiating (1.1) with respect to t9 we get 

dF^f) = 0 _ tmy^le~i^(amtm-1 - amtlm'1 -x-x(m- l)tm) 

=(i-oi:<.(^"1-
«=i 

By (2.1) and from (1.1), we obtain the following recurrence relation: 

"& m(*) - ( " - m)^n-m, «(*) 

Again, from (1.1) and (2.1), we get 

+(m(a - 2) + 2n)ga„_mym(x) - (m(a - 2)+n)ga„_2m, Jx), n > 2m. 

(2.2) 

(2-3) 

Corollary 2.1: If m - 1, then (2.2) and (2.3) yield the corresponding relations for Laguerre poly-
nomials: 

nl£\x) - (* - l)Z£\(x) = (a - x ) I^ (x ) - < _ 2 ( x ) 
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and 
nLa

n(x) = (2n+a-2- x^^x) -(n+a- 2)La„_2(x), n>2. 

In a similar way, from (1.2), we get the following relations: 

"K, m(x) = (m- dxK-lm, Jx) - amff^l Jx) - xtCl Jx), n>m, 
and 

- (2/i+am - 2m)ha
n_m Jx) -{n+am- 2m)ha„_2m Jx), n>m. 

Starting from (1.1) and (1.2), we get the following explicit representations of the polynomials 
te£«(*)} and W,*(*)}> respectively: 

[^](-l)"-m'(a+«-7M/'), „_mi 

and 
1̂ »1 (- \y-(m-i)i (a+n_ mj\. 

K , W = X ••/ xi ™^y^« ' . (2.5) 
"'mV ' ^ i\{n-mi)\ x } 

Corollary 2.2: lfm = l, then (2.6) is the explicit representation of the Laguerre polynomials: 

Now, differentiating (1.1) with respect to x, we get 

D&m(x) = -gZlm<x)i n^\ (2.6) 

If we differentiate (2.6), with respect to x, k times, we obtain 

£*<*(*) = H)fcgfU*), «**• (2-7> 
Corollary 2.3: Using the idea in [1], from (2.2) and (2.6), we get 

(n-xD)&Jx) = (n-m + x(m-1)0)^w(x)+amD(g^+l_2m Jx)-g^^ Jx)). 

For m = 1 in the last equality and from (1.0), we get 

(n + (a-x)D)If-\x) = (n-l+aD)I£}l(x). 

In a similar way, from (1.2), we have 
DK,Jx) = -h£{Jx) 

and 

DXJ*)=(-dX-Uxl ^s-

3. SOME IDENTITIES OF THE CONVOLUTION TYPE 

In this section we shall prove some interesting identities related to {g^Jx)} and {h^ Jx)}. 
First, from (1.1), we find 
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F(x,t).F(y,t) = (l-ry2«e ^m = £«£,(*+;y)*1', (3.1) 

whence we get 

Tlga»-l.m(x)s?.m(y)=&m(x+yy 
7=0 

Theorem 3.1: The following identities hold: 
[n/m] n-mj yn-i-mj / _ • _ \ 

A w =£§ 'm->-J'**+* (32) 

£&g^.m(x)D'g?.m(y) = !g3lm(x+y), » ^ ; (3-3) 
7=0 

I ^ ^ . » ( * ) ^ ^ ) = ̂ . 2» , (2x ) , » > 2 * ; (3.4) 
i=0 

Z i7fL^-m,,2m(2^) = (- i ) tZ^- i ,mW^.W; (3-5) 
7=0 ' * 7=0 

[(w-fc)/»l] / Z A 71 

Z (-l)'i7r^t-»./.28,(2«) = (-l)kZ^*,«W«f.B1(x); (3.6) 
7=0 ' * 7=0 

S«t/,»(*)^»(*) = ^ (2* ) . (3-7) 
7=0 

Proof: From (3.1), we have 

whence 

I«£.(*y = Z ^ Z (-jTlc-o* I*£.<*+>y . 
»=o V«=o "• y \k=o v / A«=o y 

Multiplying the series on the right side, then comparing the coefficients to tn, by the last 
equality we get (3.2). 

If we differentiate (1.1) s times, with respect to x, we find 
d8F(x91) = fxft'il-rr^'e1^. (a) 

dxs From (a), we get 

Since 
^ X ^ J w=0 

^ X ^ J 77=0 7=0 
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and, from (i), it follows that 

The last identity is the desired identity (3.3). 
Differentiating (1.2) & times, with respect to x, we get 

dkG{xJ) -— 
dxl k -(-l)ktk(l + tmTa~ke 1+<m. (b) 

Then, from (a) and (b), we find 
dkF(x,t) dkG(x,t) _ A k 2k 

dxk ' dxk ~h> ' 
The left side of (ii) yields 

^ S ^ - ^ | F ^ = I £#&.JW*KJ?Y- Cm) 
OX OX n=0 / = 0 

So, from (ii) and (iii), we get (3.4). 
In a similar way, starting from (1.1) and (1.2), we can prove identity (3.5). From (1.1) and 

(b), we can prove identity (3.6). 
In the proof identity (3.7), we start from 

xt 

Fa(x, /) = ( 1 - tmTa e l-tm, by (1.1), 
and 

xt 

Fb(x,t) = {\-tmybei-'m, by(1.1). 
So, we obtain 

Fa(x,t)-Fb(x,t) = £ga„^(2x)t". 
w=G 

On the other side, we have 

(£ga
n,m(xy){£gbuxy)=£g£Q*y. 

\n=Q A«=0 J «=0 
Identity (3.7) follows by the last equality and the proof of Theorem 3.1 is completed. 

Corollary 3J: If m = 1 in (3.2), (3.3), and (3.7), then we get 

^-gi^-r-/^**-y=0 /=0 

£jyn^{x)DFnrl(y) = J%3r\x+y\ 
i=0 

and 
Yir-Ji(x)Lb-\x) = La„+b-\2x), 
i=0 

respectively. 
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Furthermore, we shall prove some more general results. 

Theorem 3.2: 

Z <!>i)-C^) = < , ™ ' + f l * ( ^ i + - + ^ ) ; 

Z Z <„(*)-<„(**)• Z ^,^i)-^,mfe) 
5=0 il + — +ik=n-s J\+---+Jk=s 
= Z <2»(2*i)-SS.2m(2*t). 

h+-~+'k = n 

Proof: From (1.1), we get 

Further, we have the following identity: 

(3.8) 

(3.9) 

(3.10) 

n=0 u + ••'+ik = n «=0 

Identity (3.8) follows immediately from the last equality. In a similar way, from (1.2), we can 
prove (3.9). 

Now we shall prove (3.10). From (1.1) and (1.2), we have 

So we get 

2(s1+-+xfc)f 
F(xlJ).--F(xkJ).G(xl,t).-.G(xk,t) = (l-t2myk«e ^ 2 - . 

(«, ^ f oo >\ 

^«=0 /,+ ••• +ik = n J \n=0 ji+ — +jk = n 

Comparing the coefficients to f in the last equality, we get (3.10) and the proof of Theorem 3.2 
is completed. 

Corollary 3.2: Ifm = l, using (1.0), then (3.8) becomes 

X i^\xy--i?-\x) = LY-'+o-Kxy + -+* , ) . 

Corollary 3.3: If xl = x2 = -> = xk=x and al=a2 = -- = ak=a, then (3.8) becomes 

Z <*(*)••• «£,*<*> = *£»<**>• (3.11) 
i|H— +ik=n 

Corollary 3.4: If /w = 1, then (3.11) yields 

/ 1 + . . . + / i k = w 
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Errata for "Generalizations of Some Identities Involving the Fibonacci Numbers" 
by Fengzhen Zhao & Tianming Wang 

The Fibonacci Quarterly 39.2 (2001): 165-167 
On page 166, (10) should be 

Z UakUbkUck = "l ((n-l)(p-2)V?U„k 

-q%(4n>-6n-4)Ui„_1)k+q2k(4n2-4)U(n_2)k), n>2. 

Hence, on page 167, (13) should be 

Z FakFbkFclc = 2 1 ((n-\){n-2)llFnk 

-i-\)kLk{4n2-6n-4)F{n_l)k +(4n2 -4)F(n_2)k), n>2. 

In the meantime, line 14 and line 16 of page should be, respectively, 

Z F2aF2bF2c = ±(9(n-\)(n-2)F2n-3(4n2-6n-4)F2n_2+(4n2-4)F2„_4). 
a+b+c=n 

Z FTJWIC = l k ( 1 5 " 2 - 63« + 66)F2„_3 + (10«2 - 36»+44)F2„_4). 
a+b+c=n DV 

Line 19 of page 167 should be: + (An1 - 4)P(n_2)k), n>2. 
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