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Abstract. Several problems in calculus of variations can posses a quadratic integrand or
can be approximated by a quadratic function. This paper presents a numerical scheme
to solve the quadratic calculus of variations problem. The Legendre wavelets operational
matrix of derivative is used to reduce this problem to a static quadratic programming,
which allows us to deal with large-scale problems. Illustrative numerical tests are included
to demonstrate the efficiency and applicability of the technique. Numerical comparison
is also given with others method from the state-of-the-art. The formulation presented is

simple and can be naturally extended to nonlinear calculus of variations problems.

Keywords. Calculus of variations, Legendre wavelets, Quadratic programming, Opera-

tional matrix of derivative, Active-set method.

AMS (MOS) subject classification: 90C20, 42C40, 41A30.

1 Introduction

Let £ be a real valued function defined on [0, 1] x C’(lo 11,Rm) X C?[o 1],rmy- The
calculus of variations problem is the problem of finding the extremum of the
functional

J= [ Lt x(t),(t)dt (1)
/

with some boundary conditions
(x(0)=A;0or 2(0)=B1) and (z(1)=Ayor (1) = By), (2)

In this paper we are interested by the numerical solution of this problem,
when the integrand function £ is quadratic, i.e;

Lt (t),@(t) =v (t)Ho(t), 3)



