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An English Translation:

Basic Mathematics 1

1

Let n be a positive integer. We introduce a polynomial of degree at most n by

fn(x> = Z /Bk,nbk,n(x)a
k=0

where i, € R and the polynomial of degree n,
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for k € {0,1,2,...,n}. Answer the following questions.

(i) Prove the following identities:

(@) D> bea(z) =1,

(c) Z(k: — 1) by () = na(l — z).

k=0
(ii) Show that

1
4nd?

A

Z bkﬂ(l')

%7z|§6

for 6 > 0 and z € (0,1), where the summation symbol denotes the sum over k

satisfying |§ — x‘ > 9.

(iii) Let f be a continuous real-valued bounded function on the interval (0,1). By
Brn = f(k/n), we define the polynomial sequence { f,(x)}2%,. Show that for any

€ > 0 there exists a positive integer N such that

[f(x) = falz)] <& (n2 N,z €(0,1)).



