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GO()SIC bernstein polynomial

Web Images Videos Shopping MNews More Search tools

About 355 000 results (0.25 seconds)

Bernstein polynomial - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Bernstein_polynomial ~ ‘Wikipedia ~

In the mathematical field of numerical analysis, a Bernstein polynomial, named after
Sergei Matanovich Bernstein, is a polynomial in the Bernstein form, thatis a ...
Definition - Example - Properties - Approximating continuous functions

Bernstein Polynomial -- from Wolfram Math\World

mathworld wolfram.com > ... > Special Polynomials ~ Mathyorld ~

where (n; k) is a binomial coefficient. The Bernstein polynomials of degree n form a
basis for the power polynomials of degree n . The first few polynomials are ...

FEABERNSTEIN POLYNOMIALS - IDAV

www idav.ucdavis edu/education/CAGDNotes/Bernstein-Polynomials pdf ~
by Kl Joy - Cited by 19 - Related articles

On-Line Geometric Modeling Motes. BERNSTEIN POLYNOMIALS. Kenneth |. Joy.
“isualization and Graphics Research Group. Department of Computer ...

FoFl Bernstein Polynomials and Approximation - Penn Math

wwaw math .upenn edu/~kadison/bernstein pdf ~ University of Pennsylvania ~
on the interval [0,1], let Bn{f) be the polynomial on [0,1] that assigns to x the value n. ¥
k=0. (k. )xk (1 =3x)n=kf (kn ).Bn(f) is the nth Bernstein polynomial ...

FoFl Bernstein Polynomials - Springer

www . Springer.com/.. ./9780387002156... ¥ Springer Science+Business Media =
7. Bernstein Polynomials. 7.1 Introduction. This chapter is concerned with sequences
nf nnlvnnmiala named after their nreatnr 5 N Rernstein Given a finetinn f
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Bernstein Polynomials - Page 13 Flights
https:fhooks.google.comdbooks Pishn=08218
. 5. Lorentz - 2012 - Preview - Mare editions Apps
-k + 1m" f{i0), which gives the expansion of the serswenr pogguemial in L
powers of wo (4) BAx) = Z (24]7 ({0Wk=0 For a palynormial f () = Plx) of
degree m, A"P(x) = 0 for k = m. Therefore, the Bernstein polynomial
B, P(x) of a polynomial of ...
Shape Preserving Representations in Computer-aided ... - Pa...
- q https:¥books google com/books?ishn=1560726511
B Juan bl Pefia - 1999 - Preview - More editions
Chapter & Multivariate Bernstein polynomials, convexity and related shape
properties Abstract. In contrast to the univaniate case, Bernstein
polynomials in several variables do not preserve convexity of the underlying
function any more.
An Introduction to the Approximation of Functions - Page 11
e Nttpsiibooks google com/books?ishn=0456423554x
e Theodare J. Rivlin - 2003 - Preview - More editions
S5 11 Uniform Approximation by Polynomials 1.1.1 The Weiers trass Thearem
{/ and Bernstein Polynomial Approximation If Pn denctes the space of
polynomials of degree at most n, then Theoremn 1.1 assures us that, given fe
Cla, b], there exists a ..
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PP Attributes of Bézier Curves

wewnedl 4 inctum.ded. . Speoplel. Mortrag.p...  Technische Universitat Minchen -
Bernstein Polynomials, Bézier Curves, de Casteljau’s Algorithm. Shengiang . 2.
Content. 1. Motivation; 2. Problems of Polynom Interpolation; 3. Bezier ...

PP The Bernstein Basis and Bezier Curves - TAMU Computer ..
faculty.cs.tamu.edufschaeferteaching’.. fbezier.pp... ~ Texas A&M University -
Bezier Curves. Polynomial curves that seek to approximate rather than to interpolate.
4103, Bernstein Polynomials. Degree 1: {1-f), {; Degres 2: (1-t)2, 201-t, ..
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PP nterpolation - Missouri State University
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In general there are N+1 Bernstein Polynomials of degree M. For example, the
Bernstein Polynomials of degrees 1, 2, and 3are: 1. 80,1t =1, B1 1=t 2.

PP nterpolation - Missour State University

https:/imath. missouristate. edufassets/Math/Spline. ppt -
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Assistant Prof. in Applied Mathematics, Islamic Azad University, Karaj Branch.
Werified email at kiau.ac.ir
Cited by 162

A new approach to the numerical solution of Volterra integral equations by using Bernstsin's
approximation

K taleknejad, E Hashemizadeh, R Ezzati - Communications in Monlinear ., 2011 - Elsevier

In this paper, we present a numerical method for solving Volterra integral equations of the

second kind VK2, first kind (V1) and even singular type of these equations. The proposed

method is based on approximating unknown function with Bernstein's approximation. This ..

Cited by 43 Related articles  All 4 versions  Cite  Save

Computational method based on Bernstein operational matrices for nonlinear Volterra—Fredholm—
Hammerstein integral equations

K taleknejad, E Hashemizadeh, B Basirat - Comrmunications in Maonlingar ., 2012 - Elsevier

In this paper, we present a method to solve nonlinear Yolterra—Fredholm-Hammerstein

integral equations in terms of Bernstein polynomials. Properties of these polynomials and

operational matrix of integration together with the product operational matrix are first ...

Cited by 39 Related articles  All 4 versions  Cite Save

Hybrid Legendre polynomials and Block-FPulse functions approach for nonlinear YVolterra—
Fredholm integro-differential equations

K taleknejad, B Basirat, E Hashemizadeh - Computers & Mathematics with ..., 2011 - Elsevier

Abstract This paper introduces an approach for obtaining the numerical solution of the

nonlinear Yolterra—F redholm integro-differential (WYFID) equations using hybrid Legendre

polynomials and Block-Pulse functions, These hybrid functions and their operational ...
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Numerical solution of Hammerstein integral equations of @CmMﬂk
mixed type using the Sinc-collocation method

E. Hashemizadeh®*, M. Rostami”

* Department of Mathematics, College of Basic Sciences, Karaj Branch, Islamic Azad University, Alborz, Iran
b Department of Mathematics, Naragh Branch, Islamic Azad University, Naragh, Iran

ARTICLE INFO

Article history:
Received 23 July 2014

Keywords:

Hammerstein integral equations of mixed
type

Sinc function

ABSTRACT

In this paper, numerical solution of Hammerstein integral equations of mixed type by
means of Sinc collocation method is presented. This proposed approximation reduces these
kind of nonlinear Hammerstein integral equations of mixed type to a nonlinear system of
algebraic equations. We prove that the Sinc procedure for Hammerstein integral equations

of mixed type converges to the real solution at an exponential rate of O(E_*ﬁ ywherek = 0
is a constant. Some numerical examples are provided to illustrate the accuracy and the
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Hammerstein integral equation of mixed type has been one of the principal tools in various areas of applied mathematics,
physics and engineering, that is encountered in a variety of applications in many fields including many problems in
mathematical physics, the dynamic model of chemical reactor, some problems in control theory, and various reformulations
of an elliptic partial differential equation with nonlinear boundary conditions; we are interested in finding numerical
solutions of these problems, see Refs. [1-3].

We consider the following Hammerstein integral equations of mixed type of the form:

m b
ux) = f(x) + Z[ Ki(x, s)yi(s, u(s))ds, a=<x=<bh, (1)
i=1vd

where the functions ¥;(s, u(s)), f(x) and the kernels Kj(x, s) fori = 1, ..., m are known and u(x) is the solution to be
determined. There are some numerical methods for approximating the solution of Eq. (1) [1,4].

In this paper a global approximation for the solution of Eq. (1) based on Sinc functions is developed. The method consists
of reducing the solution of Eq. (1) to a set of algebraic equations. The properties of Sinc function are then utilized to evaluate
the unknown coefficients.

The paper is organized as follows. In Section 2, we briefly review the concept and some properties of the Sinc function and
Sinc method that are necessary for the formulation of the discrete system. Section 3 is concerned with the Sinc collocation
discretizations for Hammerstein integral equations of mixed type. In Section 4, the convergence analysis of the method has
been discussed. It is shown that the Sinc procedure converges to the solution at an exponential rate. Numerical experiments
are given in Section 5 to verify the exponential convergence rate, and to demonstrate the efficiency and accuracy of the
proposed numerical scheme. Finally Section 6 concluded the paper.

* Corresponding author.
E-mail addresses: hashemizadeh@kiau.ac.ir (E. Hashemizadeh), rostami@iau-naragh.ac.ir (M. Rostami).

http://dx.doi.org/10.1016/j.cam.2014.10.019
0377-0427/© 2014 Elsevier B.V. All rights reserved.
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ABSTRACT

In this paper, we present a numerical method for solving Volterra integral equations of the
second kind (VK2), first kind (VK1) and even singular type of these equations. The proposed
method is based on approximating unknown function with Bernstein's approximation. This
method using simple computation with quite acceptable approximate solution. Further-

more we get an estimation of error bound for this method. For showing efficiency of this
method we use several examples.

© 2010 Elsevier B.V. All rights reserved.
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Numerical solution of nonlinear stochastic integral equation by
vz stochastic operational matrix based on Bernstein polynomials

by
MaAHNAZ AsGARI, ELHAM HASHEMIZADEH, MORTEZA KHODABIN AND KHOSROW MALEKNEJAD

Abstract

In this paper, a practical and computational numerical method based on Bernstein
polynomials for solving nonlinear stochastic integral equations is presented. Stochastic
operational matrix of Bernstein polynomials is determined. The main idea is that it reduces
the stochastic integral equation to a system of algebraic equations. Thus we can solve the
problem by iteration methods. Numerical example illustrates| the efficiency and accuracy
of the method.

Key Words: Bernstein polynomial; Brownian motion; It integral; Stochastic op-
erational matrix; Nonlinear stochastic integral equation.

2010 Mathematics Subject Classification: Primary 65C30,

Secondary 60H35, 65C20, 60H20, 68U20.
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A NUMERICAL APPROACH FOR HAMMERSTEIN
INTEGRAL EQUATIONS OF MIXED TYPE USING
OPERATIONAL MATRICES OF HYBRID FUNCTIONS
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Aceasta lucrare prezintd o procedurd eficientd numerice pentru rezolvarea
ecuatiilor neliniare Hammerstein integrale de tip mixt. Aceste ecuafii apar in model
dinamic de reactor chimic, unele probleme in teoria controlului gi reformulari
diferite ale unei ecuatii cu derivate partiale eliptica cu conditii la limita neliniare.
Metoda noastra foloseste functia hibrid i unele proprietati utile dintve aceste functii
pentru a converti o Hammerstein §i ecuatii Volterva-Hammerstein integrald de tip
mixt intr-o ecuatie algebrica. Fiabilitatea gi eficienta sistemului propus sunt
demonstrate de unele experimente numerice.

This paper presents an efficient numerical procedure for solving the nonlinear
Hammerstein integral equations of mixed type. These equations avise in the dynamic
model of chemical reactor, some problems in contrel theory and various
reformulations of an elliptic partial differential equation with nonlinear boundary
conditions. Our method uses hybrid function and some useful properties of these
Jfunctions to convert a Hammerstein and Volterva-Hammerstein integral equations of
mixed type into an algebraic equation. The reliability and efficiency of the proposed
scheme are demonstrated by some numerical experiments.
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Hybrid Legendre polynomials and Block-Pulse functions approach for
nonlinear Volterra-Fredholm integro-differential equations
K. Maleknejad *, B. Basirat, E. Hashemizadeh
Department of Mathematics, Karaj Branch, Islamic Azad University, Karaj, Iran
ARTICLE INFO ABSTRACT
Article history: This paper introduces an approach for obtaining the numerical solution of the nonlinear
Received 30 December 2010 Volterra-Fredholm integro-differential (NVFID) equations using hybrid Legendre polyno-
Re':e"e‘(ji m re‘"seﬁ form 11 March 2011 mials and Block-Pulse functions. These hybrid functions and their operational matrices are
Accepted 14 March 2011 used for representing matrix form of these equations. The main characteristic of this ap-
P y proach is that it reduces NVFID equations to a system of algebraic equations, which greatly
eywords: . ip s . . L . . -
Hybrid Legendre polynomials and simplifying the problem. Numerical examples illustrate the validity and applicability of the
Block_Pulse proposed method.
Nonlinear integral equations © 2011 Elsevier Ltd. All rights reserved.
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A new approach for numerical solution of
nonlinear singular boundary value problems
arising in physiology
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Khosrow Maleknejad

School of Mathematics, Iran University of
Science and Technology,

Tehran 16846, Iran,
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Abstract— In this work a clas of nonlinear singular ordinary
differential equations, that arises in the study of various tumor
growth problems, steady state oxygen diffusion in spherical cell
with Michaelis-Menten uptake kinetics and the distribution of
heat sources in the human head, is solved by a new method based
on shifted Legendre polynomials. Operational matrices of
derivatives for this function are presented to reduce the
nonlinear singular boundary value problems that arise in
physiology to a system of nonlinear algebraic equations. The
method is computationally very simple and attractive, and
applications are demonstrated through illustrative examples.

Keywords-  Nenlinear ordinary boundary value problem;
Legendre  polynomials;  Operafional  matrix  of  derivative;
Collocation method; Phy siology.

I.  INTRODUCTION
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Elham Hashemizadeh

Department of Mathematics, Karaj Branch,
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and m = 2, a = 0 in the study of oxygen diffusion problem in
a spherical cell with Michaelis-Menten Kinetics, see [7]-[9]. A
similar problem arise with m = 2 and a = 0 in modelling of
heat conduction in human head, see ([10]-[13]), with f(x,y)
of the form
fly)=fy)=—-86e,0>0,6 >0 (5)
Existence-uniqueness results for such problems have been
established by several researchers [14]{16]. In recent years,
finding numerical solutions of singular differential equations,
particularly those arising in physiclogy, has been the focus of
a number of authors, which you can see some of them
in [17]-[20].
The purpose of this paper is to a novel method
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1. Introduction -

Hammerstein integral equation of mixed type has been one of the principal tools in various areas of applied mathematics, |
physics and engineering, that is encountered in a variety of applications in many fields including many problems in
mathematical physics, the dynamic model of chemical reactor, some problems in control theory, and various reformulations
of an elliptic partial differential equation with nonlinear boundary conditions; we are interested in finding numerical
solutions of these problems, see Refs. [1-3].

We consider the following Hammerstein integral equations of mixed type of the form:

m b
u@) =00 + ) f Ki(x, $)Vi(s, u(s))ds, a <x<b, (1)
=1 +v4a

where the functions ¥;(s, u(s)), f(x) and the kernels Ki(x, s) for i = 1,...,m are known and u(x) is the solution to be
determined. There are some numerical methods for approximating the solution of Eq. (1) [1,4].

In this paper a global approximation for the solution of Eq. (1) based on Sinc functions is developed. The method consists
of reducing the solution of Eq. (1) to a set of algebraic equations. The properties of Sinc function are then utilized to evaluate
the unknown coefficients.

The paper is organized as follows. In Section 2, we briefly review the concept and some properties of the Sinc function and
Sinc method that are necessary for the formulation of the discrete system. Section 3 is concerned with the Sinc collocation
discretizations for Hammerstein integral equations of mixed type. In Section 4, the convergence analysis of the method has
been discussed. It is shown that the Sinc procedure converges to the solution at an exponential rate. Numerical experiments
are given in Section 5 to verify the exponential convergence rate, and to demonstrate the efficiency and accuracy of the
proposed numerical scheme. Finally Section 6 concluded the paper.

-
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5. Conclusion
The hybrid Legendre polynomials and Block-Pulse functions operational matrices of integration D, operational matrix
P, product matrix H and coefficient matrix C which are sparse matrices, are used| to converting an NVFID equation to a
nonlinear system of equations that can be solved by known iterative methods. By making use of these operational matrices,
the problem has been reduced to solve a set of algebraic equations that can simply appeared in matrix form. The solution
obtained using the suggested method shows that this approach can solve NVFID equations effectively. Although we do not
claim this method shows superiority over other methods from the viewpoint of accuracy, it seems that this method is more
practical, quite good accurate and has lower calculation.
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the ploblcm has been reduced to solve a set of algebraic equations that can simply appeared in matrix form. The solution =
obtained using the suggested method shows that this approach can solve NVFID equations effectively. Although we do not
claim this method shows superiority over other methods from the viewpoint of accuracy, it seems that this method is more
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1. Introduction

Hammerstein integral equation of mixed type has been one of the principal tools in various areas of applied mathematics,
physics and engineering, that is encountered in a variety of applications in many fields including many problems in
mathematical physics, the dynamic model of chemical reactor, some problems in control theory, and various reformulations
of an elliptic partial differential equation with nonlinear boundary conditions; we are interested in finding numerical
solutions of these problems, see Refs. [1-3].

We consider the following Hammerstein integral equations of mixed type of the form:

m b
u) =10+ [ Kx i ue)ds, a<x<b, (1)
i=1 Ja
where the functions (s, u(s)), f (x) and the kernels K;(x, s) fori = 1, ..., m are known and u(x) is the solution to be

determined. There are some numerical methods for approximating the solution of Eq. (1) [1,4].

In this paper a global approximation for the solution of Eq. (1) based on Sinc functions is developed. The method consists
of reducing the solution of Eq. (1) to a set of algebraic equations. The properties of Sinc function are then utilized to evaluate
the unknown coefficients.

The paper is organized as follows. In Section 2, we briefly review the concept and some properties of the Sinc function and
Sinc method that are necessary for the formulation of the discrete system. Section 3 is concerned with the Sinc collocation
discretizations for Hammerstein integral equations of mixed type. In Section 4, the convergence analysis of the method has
been discussed. It is shown that the Sinc procedure converges to the solution at an exponential rate. Numerical experiments

are given in Section 5 to verify the exponential convergence rate, and to demonstrate the efficiency and accuracy of the
proposed numerical scheme. Finally Section 6 concluded the paper.
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2. Preliminaries and fundamentals <
The goal of this section is to recall notations and definition of the Sinc function, state some known results, and derive
useful formulas that are important for this paper. A general review of Sinc function approximation is given in [5] and the i
recent papers [6-11]. 3
Definition 1. The Sinc function is defined on the whole real line by,
sin(mx)
LA 0
Sinc(x) = TX x#0, (2)
1 x=0.
Definition 2. For any h > 0, the translated Sinc functions with evenly spaced nodes are given as follows:
. _(x—jh .
S(j. h)(x) = Sinc , j=0,£1,+£2,..., (3)
which are called the jth Sinc functions.
Definition 3. Let h > 0, and let W (st /h) denote the family of all functions f that are analytic in C, such that
f If(6))*dr < oo,
R
and such that forallz in C
wz|
f(z2)| = Cem,
.
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type converges to the real solution at an exponential rate of O(e V") where k > 0 is a constant. Our numerical experiments -
show the accuracy and reliability of the proposed method and support our claim for exponential rate of converges.
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type converges to the real solution at an exponential rate of O(e” “¥") where k > 0 is a constant. Our numerical experiments -
show the accuracy and reliability of the proposed method and support our claim for exponential rate of converges.
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ABSTRACT

Article history:
Received 23 July 2014

Keywords:

Hammerstein integral equations of mixed
type

Sinc function

Sinc collocation method

Exponential convergence

In this paper, numerical solution of Hammerstein integral equations of mixed type by
means of Sinc collocation method is presented. This pfoposed approximation reduces these
kind of nonlinear Hammerstein integral equations of mixed type to a nonlinear system of
algebraic equations. We prove that the Sinc procedure for Hammerstein integral equations
of mixed type converges to the real solution at an exponential rate of O(e‘k‘/ﬁ ywherek = 0
is a constant. Some numerical examples are provided to illustrate the accuracy and the
exponential rate of conve1gence in the proposed method.
© 2014 Elsevier B.V. All rights reserved.
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