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Abstract

In this paper, we give the comments on the article “Inversion of a Generalized
Vandermonde Matrix” by M. E. A. El Mikkawy, Int. J. Computer Math., 80(2003) pp.759-765.
The article gives an algorithm for the elementary symmetric functions calculation which
contains a severe error. In these comments we proposed necessary corrections of that
algorithm.

Keywords: Elementary Symmetric Functions, Numerical Recipes, Vandermonde Matrix,
Confluent Vandermonde Matrix

1. Introduction

In this paper, we give the corrections of the numerical algorithm, presented in the
article [1], for the calculation of the elementary symmetric functions. The elementary
symmetric functions play an important role in algebra, particularly in the inversion of confluent
Vandermonde matrices ([3]).

The paper is organized as follows: section 2 provides the necessary theoretical background,
section 3 presents the algorithm from the work [1], section 4 shows, based on an example, why
that algorithm leads to undefined results, section 5 proposes the corrected version of the
algorithm, and section 6 shows its exemplary execution.

2. Theoretical background

At first let us present the notion of the symmetrical function. We can call a function
symmetric, if and only if after any arbitrary permutation of its independent variables we receive
the same function (Prasolov [2] pp.77-84). The notion of elementary symmetric functions is
closely connected with the polynomial:

P, () =(x— cl)(x—cz)...(x— cj_l)(x— cj+1)...(x -c,) (1)
After the expansion of the polynomial p, (x) and sorting it with respect to decreasing

powers of the x variable, we can receive:

Py () =x"" =0 4oV L (1) 0, 2)
1 j j ;

where o")

are just the elementary symmetric functions, defined as follows:

' Corresponding author

URL: http://mc.manuscriptcentral.com/gcom E-mail: ijcm@informa.com



©CoO~NOUTA,WNPE

International Journal of Computer Mathematics Page 2 of 3

2.1. Definition (El-Mikkawy [1] pp.759)

Ifthe n parameters c,,c,,...,c, are distinct, then the elementary symmetric functions Gi(,’})

in C15CyaeisCj1sCppsenesC, ATE defined for j=1()n by:

(n) _
o =1
n n n i—1 3
(n) _ | =
=3 3 % e sori=20m N
i=l n=n+l ny=nn+l m=l
h#j n#*j ha®]

3. Source algorithm

The article [1] proposes the following algorithm for the elementary symmetric functions
calculation:

set o) =1

For i=2,3, ..,n
(0 _ (-1
Oi1 =0;11G
For j=i-1, i-2, ..,2

(i) :O_(z—l) C. +O_;11—l)

o Jj-L1~i

1
Next j
Next i

4. Example of the execution of the source algorithm
The algorithm 3 contains a severe error due to which it is impossible to use the algorithm.
Let us try to calculate the series of the symmetric functions o,’, i =1,2,3,4 by means of the

algorithm 3. The iterations go as follows:

1
= oy =1
. =2
@ _ 0. 1. _
0,1 =01,6, =1, = ¢,
= =3
B3 _ 2. _
0-3,31 - 0-2,21 C3 - C262‘3
j=2: 03] =0(c, + 0y =<undefined > -c, +c, =< undefined >
n l —
) _ 0. _
041 = 03,64 =666
P B ' 3 _ - _ -
J=3: 05 =0,,¢c, + 03, =<undefined > -c, +c,c; =< undefined >

3) (3)

j=2:0y)=0c, + 0y =<undefined > -c,+ < undefined >=< undefined >

We can see that the execution of the algorithm proposed by the article [1] leads to the
undefined results. In the next section we made the proper correction of the algorithm 3.

5. Corrected algorithm for the elementary symmetric functions calculation

A detailed analysis of the algorithm 3 leads to the conclusion that the improper results it

gives are caused by the lack of the proper initiation of several variables. Namely, the algorithm
does not initialize the series of the variables O'fff for i =2,3,...,n. The correct version of the

algorithm for determining the elementary symmetric functions has the following form:
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Set o, =1

For i=2,3, ..,n
set o) =1
o =0c""c

il i-1,17~i
For j=i-1, i-2, ..,2
(i) _ (-1 (i-1)

O'j,1 = O'jil,1 C + O-j,l

Next j
Next i

The code line we added 1s bold.
6. Example of the execution of the corrected algorithm

Let us calculate the series of the symmetric functions o}, i=1,2,3,4 by the corrected
algorithm 5. The iterations go as follows:

+ ol
= =2
oy -1
O';i) = O'f’ll)c2 =1c, =¢,
= (=3
oy -1
0-3(i) = Ué,zl)% =66
j=2: O'fl) = oﬁ)c3 +O'§i) =lc;+c,=c,+c
= =4
o) -1
O_rl) = O_3(,31)6'4 =000,
j=3: aéi) = 051)64 + 0'3(31) = (c2 +c, ) ‘¢, +C,0y =005 o0, 050,

. 3
j=2: 0 =0"c,+0o) =1-c4+(c2+c3):c2+c3+c4

Summarizing the corrected algorithm 5 leads to the following, correct values of the
symmetric functions o, i =1,2,3,4:
oy =1
oy =c, ¢+,
041 = €05 0,0, +05c,
Gé(ti) = 6656,

7. Summary
In this paper, we give the correct version of the algorithm for the elementary symmetric
functions calculating. The proposed algorithm is based on the algorithm from the work [1].
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