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Introduction

For a function f(x) defined on a closed interval [0, 1], the expression

(Bmf)(x) =
m∑

k=0

(
m

k

)
xk(1− x)m−kf

(
k

m

)
,

m ∈ N, is called the Bernstein polynomial of order m of the function f(x).
(Bmf)(x) is a polynomial in x of degree ≤ m. The polynomials Bmf were intro-
duced by S.N. Bernstein in the paper [40]. Bernstein polynomials are linear with
respect to the function f(x) and with the help of them we shall prove the famous
theorem of Weierstrass.

H. Bohman in paper [44] and P.P. Korovkin in paper [69] discovered a test
criterion for the convergence of a sequence of linear and positive operators to the
identity operator in the space C[a, b]. Let ej : [a, b] → R be the test functions
defined by ej(x) = xj, j ∈ {0, 1, 2} and let Lm : C([a, b]) → C([a, b]), m ∈ N be a
sequence of linear positive operators. If lim

m→∞
Lmej = ej, j ∈ {0, 1, 2}, uniformly

on [a, b], then for any function f ∈ C([a, b]), we have lim
m→∞

Lmf = f , uniformly

on [a, b].
O. Shisha and B. Mond in paper [110] obtained some estimations for the

errors of approximation.
Chapter 1 contains some basic results (approximation theorems, modulus of

continuity, evaluation of errors theorems) and some new results about the approx-
imation of one-variable functions: moments and central moments of Bernstein and
Schurer operators, recursive formulas, the study of approximation properties for
a class of linear positive operators obtained by choosing the nodes, Voronovskaja
type theorems.

Chapter 2 contains some known results about the approximation of bivariate
functions (Korovkin type and Shisha-Mond type theorems, B-continuous and B-
differentiable functions, total and mixed modulus of continuity) and some new
results about mean-valued theorems for B-differentiable functions (section 2.2),
Bernstein bivariate operators (section 2.3), Schurer bivariate operators (section
2.4), Stancu and Schurer-Stancu bivariate operators (section 2.5), Kantorovich
and Durrmeyer bivariate operators (section 2.6), approximation of functions of
several variables (section 2.8).

Finally, I would like to express my gratitude to my scientific advisor, C. S.
I Dr. Ion Păvăloiu, for his permanent guidance during the elaboration of my
doctoral thesis.

Also, I would like to thank conf. dr. Dan Bărbosu from the North University
of Baia Mare and to prof. dr. Ovidiu Pop from the National College ”Mihai
Eminescu” Satu Mare, for their support.
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1. Approximation of univariate
functions

This chapter presents some notions and results about approximation of uni-
variate functions. In papers [52] and [94] we get some results about Bernstein
operators.

Lemma 1. For m ∈ N and q ∈ N0, we have

(1) (Bmeq)(x) =
1

mq

q∑
k=0

aq,k(x)m
k,

where

(2) aq,k(x) =

q∑
j=k

S(q, j)s(j, k)xj,

for k ∈ {0, 1, . . . , q}.

Theorem 1. We have the formula

(3) (Bmeq+1)(x) = x(Bmeq)(x) +
x(1− x)

m
(Bmeq)

′(x)

for m ∈ N, q ∈ N0 and x ∈ [0, 1].

Theorem 2. The central moments of Bernstein polynomials admit the represen-
tation

(4) (Bm(· − x)q)(x) =
1

mq

q∑
k=0

bq,k(x)m
k

where

(5) bq,k(x) =
k∑

j=0

(−1)j

(
q

j

)
xjaq−j,k−j(x),

k ∈ {0, 1, . . . , q}.

Theorem 3. We have lim
m→∞

(Bm(∗ − x)q)(x) = 0, for q ≥ 1, lim
m→∞

m(Bm(∗ −
− x)q)(x) = 0, for q ≥ 3 and lim

m→∞
m2(Bm(∗ − x)q)(x) = 0, for q ≥ 5.

In paper [53] we obtain some results about Schurer polynomials.
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Lemma 2. We have the formula

(6) B̃m,peq =
1

mq

q∑
k=0

ãq,k(x)m
k,

where

(7) ãq,k(x) =

q∑
ν=k

(
ν

k

)
aq,ν(x)p

ν−k,

k ∈ {0, 1, . . . , q} and aq,ν(x) are given by (2).

Theorem 4. The central moments of Bernstein-Schurer operators associated to
the test functions admit the representation

(8) (B̃m,p(· − x)q)(x) =
1

mq

q∑
k=0

b̃q,k(x)m
k,

where

(9) b̃q,k(x) =
k∑

ν=0

(−1)ν

(
q

ν

)
ãq−ν,k−ν(x)x

ν ,

k ∈ {0, 1, . . . , q}.

Theorem 5. We have lim
m→∞

(B̃m,p(· − x)q)(x) = 0, for q ≥ 1, lim
m→∞

m(B̃m,p(· −
− x)q)(x) = 0, for q ≥ 3 and lim

m→∞
m2(B̃m,p(· − x)q)(x) = 0, for q ≥ 5.

In papers [54], [95], [96] and [97] we studied a class of linear operators with
changed nodes.

We define the operators Am : C([0, 1]) → C([0, 1]), m ∈ N, by

(10) (Amf)(x) =
m∑

k=0

pm,k(x)f(xm,k),

where the numbers xm,k verify the relations:

(11) xm,k ∈ [0, 1],

for any m ∈ N and k ∈ {0, 1, . . . ,m} and

(12) lim
m→∞

αm = 0,

where

αm = max
k∈{0,1,...,m}

∣∣∣∣xm,k −
k

m

∣∣∣∣ .
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Further, we define the operators Ãm : C([0, 1 + p]) → C([0, 1]), m ∈ N, by

(13) (Ãmf)(x) =

m+p∑
k=0

p̃m,kf(xm,k)

where the numbers xm,k verify the relations:

(14) xm,k ∈ [0, 1 + p],

for any m ∈ N and k ∈ {0, 1, . . . ,m+ p} and

(15) lim
m→∞

βm = 0,

where

βm = max
k∈{0,1,...,m+p}

∣∣∣∣xm,k −
k

m

∣∣∣∣
Theorem 6. If f ∈ C([0, 1]) then for any x ∈ [0, 1] and m ∈ N we have that

(16) |(Amf)(x)− f(x)| ≤ 2ωf (δm)

where δm =
√

4αm + 1
4m

.

Theorem 7. If f ∈ C([0, 1 + p]) then for any x ∈ [0, 1] and m ∈ N, m > p2 − p
we have that

(17) |Ãmf)(x)− f(x)| ≤ 2ωf (δm,p)

where

δm,p =

√
2(2 + p)βm +

(m+ p)2

4m2(m− p2 + p)
.

Let I, J be real intervals with I ∩ J 6= ∅ and pm = m for any m ∈ N (the
finite case) or pm = ∞ for any m ∈ N (the infinite case). For any m ∈ N and
k∈{0, 1, ..., pm} ∩N0 consider the nodes xm,k ∈ I and the functions ϕm,k : J → R
with the property that ϕm,k(x) ≥ 0 for any x ∈ J . We suppose that for any
compact K ⊂ I ∩ J there exists the sequence (um(K))m≥1, depending on K so
that

(18) lim
m→∞

um(K) = 0

uniformly on K and

(19)

∣∣∣∣∣
pm∑
k=0

ϕm,k(x)− 1

∣∣∣∣∣ ≤ um(K)

for any x ∈ K, any m ∈ N and we note u(K) = sup{|u(x)| : x ∈ K}.
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We consider the operators (Lm)m≥1 defined by

(20) (Lmf)(x) =

pm∑
k=0

ϕm,k(x)f(xm,k)

for any f ∈ E(w), x ∈ J and m ∈ N, with the property that lim
m→∞

Lmf = f ,

uniformly on any compact K ⊂ I ∩ J .
For m ∈ N and k ∈ {0, 1, . . . , pm}∩N0, consider the nodes ym,k ∈ I such that

(21) αm = sup
k∈{0,1,...,pm}∩N0

|xm,k − ym,k| <∞

for any m ∈ N and

(22) lim
m→∞

αm = 0.

For m ∈ N and k ∈ {0, 1, . . . , pm} ∩ N0, denote αm,k = xm,k − ym,k.

Definition 1. For m ∈ N define the operator Km : E(I) → F (J) by

(23) (Kmf)(x) =

pm∑
k=0

ϕm,k(x)f(ym,k),

for any x ∈ I.

Theorem 8. For any function f ∈ E(I) ∩ C(I), we have

(24) lim
m→∞

(Kmf)(x) = f(x)

uniformly on any compact K ⊂ I ∩ J .

Theorem 9. If f ∈ E(I ∩ J) ∩ C(I ∩ J), then for any x ∈ K = [a, b] ⊂ I ∩ J şi
orice m ∈ N, we have

|(Kmf)(x)− f(x)| ≤ |f(x)||(Lme0)(x)− 1|+(25)

+ ((Lme0)(x) + 1)ω(f ; δm,x) ≤Mum(K) + (2 + um(K))ω(f ; δm),

where
δm,x =

√
(Lme0)(x)[(Lmψ2

x)(x) + 2αm(Lme1)(x) + (α2
m + 2xαm)(Lme0)(x)],

δm =
√

(1 + um(K))[wm(K) + 2αm(b+ vm(K) + (α2
m + 2bαm)(1 + um(K))] and

M = sup{|f(x)| : x ∈ K}.

We can obtain convergence and approximation theorems for the new operators
by particularizing of the sequence ym,k, m ∈ N, k ∈ {0, 1, . . . , pm} ∩ N0.

Furthermore, we consider a weight function w : I → (0,∞) with the property
that there exists a constant L > 0 so that L ≤ w(x), for any x ∈ I and the set

(26) Ew(I) = {f : I → R| wf bounded on I}.
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In the following, let s be fixed natural number, s even. For any x ∈ I ∩ J
we suppose that ψi

x ∈ E(w), where i ∈ {0, 1, . . . , s + 2}. For m ∈ N and i ∈
{0, 1, . . . , s+ 2} define

(27) Tm,i(x) = mi

pm∑
k=0

(xm,k − x)iϕm,k(x)

for any x ∈ I ∩ J .

Theorem 10. If f ∈ Ew(I) is a s times differentiable at x ∈ I ∩ J (if s = 0
consider f continuous at x) and we suppose that there exists λs+2 ≥ 0 and m(s) ∈

N so that
(Ts+2Lm)(x)

mλs+2
is bounded for any m ∈ N, m ≥ m(s), then for any γ so

that

(28) γ < s+ 2− λs+2,

we have

(29) lim
m→∞

mγ

[
(Lmf)(x)−

s∑
i=0

1

mii!
(TiLm)(x)f (i)(x)

]
= 0.

If f ∈ Ew(I) is a s times differentiable on I and for the compact K ⊂ I ∩J there
exists m(s) ∈ N and the constant ks+2(K) ∈ R, depending on K, so that for any
m ∈ N, m ≥ m(s) and for any x ∈ K we have

(30)
(Ts+2Lm)(x)

mλs+2
≤ ks+2(K),

then the convergence above is uniform on K.

Theorem 11. If f is continuous on I and K ⊂ I ∩J is a compact, then we have

(31)

∣∣∣∣∣(Lmf)(x)−
pm∑
k=0

ϕm,k(x)f(x)

∣∣∣∣∣ ≤ (k0(K) + k2(K))ω

(
f ;

1√
m2−λ2

)
for any x ∈ K and any m ∈ N.

Theorem 12. If f ∈ Ew(I) is continuous at x ∈ I ∩ J , then

(32) lim
m→∞

(Kmf)(x) = f(x).

If the function f is continuous on I and K ⊂ I ∩ J is a compact, then the
convergence above is uniform on K and we have

(33)

∣∣∣∣∣(Kmf)(x)−

(
pm∑
k=0

ϕm,k(x)

)
f(x)

∣∣∣∣∣ ≤ (k′0(K) + k′2(K))ω

(
f ;

1√
m2−λ2

)
for any x ∈ K and any m ∈ N.
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Theorem 13. If f ∈ Ew(I) is twice differentiable at x ∈ I ∩ J , with f (2) contin-

uous at x and
(T4Lm)(x)

mλ4
is bounded for any m ∈ N, m ≥ m(2), then

lim
m→∞

m2−λ2

[
(Kmf)(x)− (T0Lm)(x)f(x)− 1

m
(T1Lm)(x)f (1)(x)−(34)

− 1

2m2
(T2Lm)(x)f (2)(x)

]
= 0.

2. Approximation of bivariate
functions

This chapter presents some results about the approximation of continuous,
B-continuous and B-differentiable bivariate functions. For B-differentiable func-
tions we obtain some mean-value theorems of Pompeiu, Boggio and Ivan-type, in
paper [98].

Theorem 14. Let f : [a, b]× [a′, b′] → R be a B-differentiable function on [a, b]×
[a′, b′] and d 6∈ [a, b], d′ 6∈ [a′, b′]. Then there exists a point (ξ, η) ∈ (a, b)× (a′, b′)
such that

∆
1

(· − d)(∗ − d′)
[(a, a′), (b, b′)]DB

f(· , ∗)
(· − d)(∗ − d′)

(ξ, η) =(35)

= ∆
f(· , ∗)

(· − d)(∗ − d′)
[(a, a′), (b, b′)]DB

1

(· − d)(∗ − d′)
(ξ, η).

If in addition f admits the derivatives f ′x, f
′
y, f

′′
xy on [a, b]× [a′, b′] and the deriva-

tive f ′′xy is continuous on (a, b)× (a′, b′) then

aa′f(b, b′)− a′bf(a, b′)− ab′f(b, a′) + bb′f(a, a′)

(a− b)(a′ − b′)
− ξηf ′′xy(ξ, η)+(36)

+ ξf ′x(ξ, η) + ηf ′y(ξ, η)− f(ξ, η) = (dd′ − ξd′ − ηd)f ′′xy(ξ, η)+

+ df ′x(ξ, η) + d′f ′y(ξ, η)+

− (dd′ − ad′ − a′d)f(b, b′)− (dd′ − bd′ − a′d)f(a, b′)

(a− b)(a′ − b′)
+

+
(dd′ − ad′ − b′d)f(b, a′)− (dd′ − b′d− bd′)f(a, a′)

(a− b)(a′ − b′)
.
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Theorem 15. Let f, g : [a, b] × [a′, b′] → R be two functions B-differentiable on
[a, b] × [a′, b′]. If g(x, y) 6= 0 for any (x, y) ∈ [a, b] × [a′, b′], then there exists
(ξ, η) ∈ (a, b)× (a′, b′) such that

∆
f(· , ∗)
g(· , ∗)

[(a, a′), (b, b′)]DB
∗

g(· , ∗)
(ξ, η) =(37)

= ∆
∗

g(· , ∗)
[(a, a′), (b, b′)]DB

f(· , ∗)
g(· , ∗)

(ξ, η).

If in addition f , g admit the derivatives f ′x, g
′
x, f

′
y, g

′
y, f

′′
xy, g

′′
xy on [a, b]× [a′, b′]

and the derivatives f ′′xy, g
′′
xy are continuous on (a, b)× (a′, b′) then[

f(a, a′)

g(a, a′)
− f(b, a′)

g(b, a′)
− f(a, b′)

g(a, b′)
+
f(b, b′)

g(b, b′)

] [
2ηg′x(ξ, η)g

′
y(ξ, η)−(38)

− g(ξ, η)g′x(ξ, η)− ηg(ξ, η)g′′xy(ξ, η)
]

=

=

[
a′

g(a, a′)
− a′

g(b, a′)
− b′

g(a, b′)
+

b′

g(b, b′)

][
2f(ξ, η)g′x(ξ, η)g

′
y(ξ, η)−

− g(ξ, η)f ′x(ξ, η)g
′
y(ξ, η)− g(ξ, η)f ′y(ξ, η)g

′
x(ξ, η)−

− f(ξ, η)g(ξ, η)g′′xy(ξ, η) + g2(ξ, η)f ′′xy(ξ, η)
]
.

Theorem 16. Let f : [a, b] × [a′, b′] → R be a B-differentiable function, d ∈ R
such that f(x, y) 6= d for any (x, y) ∈ [a, b] × [a′, b′]. Then there exists (ξ, η) ∈
(a, b)× (a′, b′) such that

∆
· ∗

f(· , ∗)− d
[(a, a′), (b, b′)]DB

∗
f(· , ∗)− d

(ξ, η) =(39)

= ∆
∗

f(· , ∗)− d
[(a, a′), (b, b′)]DB

· ∗
f(· , ∗)− d

(ξ, η).

If in addition f admits the derivatives f ′x, f
′
y, f

′′
xy on [a, b]× [a′, b′], f ′′xy continuous

on (a, b)× (a′, b′) then[
aa′

f(a, a′)− d
− ba′

f(b, a′)− d
− ab′

f(a, b′)− d
+

bb′

f(b, b′)− d

]
·(40)

·
[
2ηf ′x(ξ, η)f

′
y(ξ, η)− (f(ξ, η)− d)f ′x(ξ, η)−

− η(f(ξ, η)− d)f ′′xy(ξ, η)
]

=

=

[
a′

f(a, a′)− d
− a′

f(b, a′)− d
− b′

f(a, b′)− d
+

b′

f(b, b′)− d

]
·

·
[
f 2(ξ, η)− ηf(ξ, η)f ′y(ξ, η)− ξf(ξ, η)f ′x(ξ, η)−

− ξηf(ξ, η)f ′′xy(ξ, η) + 2ξηf ′x(ξ, η)f
′
y(ξ, η)

]
.

For the Bernstein bivariate operators defined on the triangle ∆2, we gave a
recursive formula in paper [52] and a formula for the moments Bmepq in paper
[55].
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Theorem 17. If m ∈ N and p, q ∈ N0, then

(41) (Bmepq) (x, y) =
1

mp+q

p∑
i=0

q∑
j=0

m[i+j]S(p, i)S(q, j)xiyj,

for any x, y ∈ ∆2.

Theorem 18. If m ∈ N, p, q ∈ N0 şi (x, y) ∈ ∆2, then

(Bmep+1q)(x, y) =
x(1− x)

m

∂

∂x
(Bmepq)(x, y) + x(Bmepq)(x, y)−(42)

− xy

m

∂

∂y
(Bmepq)(x, y),

(Bmepq+1)(x, y) =
y(1− y)

m

∂

∂y
(Bmepq)(x, y) + y(Bmepq)(x, y)−(43)

− xy

m

∂

∂x
(Bmepq) (x, y).

In papers [99] şi [100] we gave the approximation theorems for continuous,
respectively B-continuous and B-differentiable bivariate functions on ∆2 with
Bernstein operators.

Theorem 19. If f ∈ C(∆2), then for any (x, y) ∈ ∆2 and any m ∈ N, we have

(44) |(Bmf)(x, y)− f(x, y)| ≤
(

1 + δ−1
1

1

2
√
m

)
·

·
(

1 + δ−1
2

1

2
√
m

)
ωtotal(f ; δ1, δ2),

for any δ1, δ2 > 0 and

(45) |(Bmf)(x, y)− f(x, y)| ≤ 4ωtotal

(
f ;

1

2
√
m
,

1

2
√
m

)
.

Theorem 20. If f ∈ Cb(∆2), then for any (x, y) ∈ ∆2 and any m ∈ N, we have

(46) |(UBmf)(x, y)− f(x, y)| ≤
(

1 + δ−1
1

1

2
√
m

+ δ−1
2

1

2
√
m

+

+δ−1
1 δ−1

2

1

2m

)
ωmixed(f ; δ1, δ2),

for any δ1, δ2 > 0 and

(47) |(UBmf)(x, y)− f(x, y)| ≤ 5

2
ωmixed

(
f ;

1√
m
,

1√
m

)
.
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Theorem 21. If f ∈ Db(∆2), with DBf ∈ B(∆2), then for any (x, y) ∈ ∆2 and
any m ∈ N, m ≥ 2, we have

(48) |(UBmf)(x, y)− f(x, y)| ≤ 3

2m
‖DBf‖∞ +

(
1

2m
+ δ−1

1

1

2m
√
m

+

+δ−1
2

1

2m
√
m

+ δ−1
1 δ−1

2

1

4m2

)
ωmixed(DBf ; δ1, δ2),

for any δ1, δ2 > 0 and

(49) |(UBmf)(x, y)− f(x, y)| ≤ 3

2m
‖DBf‖∞+

+
7

4m
ωmixed

(
DBf ;

1√
m
,

1√
m

)
.

In paper [56] we studied the approximation on ∆2 by bivariate Schurer oper-
ators

(50) (B̃m,pf)(x, y) =
∑
k,j=0

k+j≤m+p

pm+p,k,j(x, y)f

(
k

m
,
j

m

)
,

The aprroximation on ∆2 of the bivariate functions by Stancu and Schurer-
Stancu operators was studied in papers [57] şi [58].

Let α1, β1, α2, β2 be real parameters which verify the relations 0 ≤ α1 ≤ β1,
0 ≤ α2 ≤ β2. For m ∈ N, the operator S

(α1,α2,β1,β2)
m : C([0, 1] × [0, 1]) → C(∆2),

defined for any function f ∈ C([0, 1]× [0, 1]) by

(51) (S(α1,α2,β1,β2)
m f)(x, y) =

∑
k,j=0

k+j≤m

pm,k,j(x, y)f

(
k + α1

m+ β1

,
j + α2

m+ β2

)
,

for any (x, y) ∈ ∆2, is a bivariate operator of Stancu type.
Let p ∈ N0 be given and α1, β1, α2, β2 real parameters such that 0 ≤ α1 ≤

≤ β1, 0 ≤ α2 ≤ β2. For m ∈ N, the operator S̃
(α1,α2,β1,β2)
m,p , defined for any function

f ∈ C([0, 1 + p]× [0, 1 + p]) by

(52) (S̃(α1,α2,β1,β2)
m,p f)(x, y) =

∑
k,j=0

k+j≤m+p

pm+p,k,j(x, y)f

(
k + α1

m+ β1

,
j + α2

m+ β2

)
,

for any (x, y) ∈ ∆2, is a bivariate operator of Schurer-Stancu type.
In papers [101] and [102], we studied the approximation properties for Kan-

torovich and Durrmeyer bivariate operators on ∆2 and we proved some approxi-
mation theorems.
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For m ∈ N, consider the operator Km : L1([0, 1] × [0, 1]) → C([0, 1] × [0, 1])
defined for any function f ∈ L1([0, 1]× [0, 1]) by

(53) (Kmf)(x, y) = (m+ 1)2
∑
k,j=0

k+j≤m

pm,k,j(x, y)

k+1
m+1∫
k

m+1

j+1
m+1∫
j

m+1

f(s, t) ds dt

for any (x, y) ∈ ∆2, which is a Kantorovich type operator.
For m ∈ N, the operator Mm : L1(∆2) → F(∆2), defined for any function

f ∈ L1(∆2) by

(54) (Mmf)(x, y) = (m+ 1)(m+ 2)
∑
k,j=0

k+j≤m

pm,k,j(x, y)

∫∫
(∆2)

pm,k,j(s, t)f(s, t) ds dt

for (x, y) ∈ ∆2, is a Durrmeyer type operator.
In paper [59] we studied the approximation properties for some bivariate

opertators obtained by changing the nodes:

(55) (Km,pf)(x, y) =
∑
k,j=0

k+j≤m+p

ϕm+p,k,j(x, y)f(um,k, vm,j).

In the paper [60] we studied the approximation properties for the Bern-
stein operators of three variables on the tetrahedron ∆3 for continuous and B-
continuous functions.

In paper [61] we gave a formula for Bernstein multivariate fundamental poly-
nomials:

Theorem 22. For m,n ∈ N şi x ∈ ∆n, we have the formula

(56)
∑

i
0≤|i|≤m

n∏
j=1

(
ij
m
− xj

)
pm,i(x) =

x1x2 . . . xn

mn

n∑
i=0

aim
i

where

(57) ai =
i∑

j=0

(−1)j

(
n

j

)
s(n− j, i− j),

i ∈ {0, 1, . . . , n}.
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[46] Bögel, K., Über mehrdimensionale Differentiation, Integration und besch-
ränkte Variation, J. Reine Angew. Math., 173(1935), 5-29

[47] Cheney, E.W., Sharma, A., On a generalization of Bernstein polynomials,
Riv. Mat. Univ. Parma, 5(1964), 77-84
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[53] Farcaş, M. D., About the central moments of the Bernstein and Bernstein-
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[59] Farcaş, M.D., On certain bivariate operators defined on a triangle (trimis
spre publicare la Acta Mathematica Universitatis Comenianae)
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[75] Lupaş, A., Some properties of the linear positive operators, (III), Rev. Anal.
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[102] Pop, O.T., Farcaş, M.D., About the bivariate operators of Durrmeyer type,
Demonstratio Math., 42(1)(2009) (va apărea)
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cureşti, 1981

[125] Vernescu, A., Approximation of Bivariate Functions by Operators of Bern-
stein Type, Proceedings of the International Symposium on Numerical Anal-
ysis and Approximation Theory, Cluj-Napoca, May 9-11, 2002, Dedicated to
the 75th birthday of Professor dr. Dimitrie D. Stancu, Edited by Radu T.
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