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Abstract. In this paper, we investigate the negative extremums of fundamental func-
tions of Lagrange interpolation based on Chebyshev nodes. Moreover, we establish
some companion results to the theorem of J. Szabados on the positive extremum.
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1 Introduction

Let T, (x) = cos(narccosx) be the Chebyshev polynomial of degree n, with roots

 2k—1

Xk =COStky, tin= 771, k=1,2,--- ,n.

And let
(—1)k1cosntsinty,

n(cost—costy )

Len(x)= , x=cost, k=1,2,---,n, (1.1)

be the fundamental polynomials of Lagrange interpolation based on Chebyshev nodes.
Furthermore, we define

ik,n:maxlk,n(x); lkn:mlnlkn(x), k:llzl...’n’
lx|<1 IR T
= — 3 <

M (x) 1r;l}:”ﬂg)(nlk,n(x), My (X) 1r;}(1£nlk,n(x), x| <1,
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M, =maxmy, (x),
|x|<1
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M, = max I ,, m, = min |

1<k<n 1<k<n

In [1], Erdés and Griinwald proved the following theorem.

Theorem 1.1. We have

4
]lk,n(x)]<;, x| <1, 1<k<n, n=

Moreover,
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It follows from Theorem 1.1 that
. . o—x 4
lim M, = lim M, =—.
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In [2], ]. Szabados proved the following theorem.
Theorem 1.2. We have
—v3
lim M, = —cos \/_7'(:0.580-~-.
n—o00 7T 2

In [3], Laiyi Zhu and Yang Tan proved the following theorem.

Theorem 1.3. We have
lim M) =1.

n—o0

M,, = min M, (x),

m, =minm,(x
n=minn (1),
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(1.2)

(1.3)

(1.4)

(1.5)

It is natural to ask for the behavior of 11, m,,, m,, and m;, which is of some interest to
J. Szabados (see [2] for details). In this paper, we investigate the negative extremums of

I n(x) and obtain the limits of 71, m,,, 7, and n},.

2 The negative extremums of /; ,(x)

In this section, we shall investigate the negative extremums of Il ,(x), k=1,2,---,n. For
the sake of convenience, as n is fixed, we denote ty ,, X, I (%), Tk,n and I , by t, x,
Ii(x), Iy and I, respectively, and denote [y (cost) by I(t), k=1,2,---,n. By symmetry, it is
sufficient to consider the cases 1 <k <[(n-+1)/2], where [t] denotes the integer part of .



