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Short Communication
Gauss Legendre quadrature over a triangle
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Abstract
This paper presents a Gauss Legendre quadrature method for numerical integration over the standard triangular
surface: {(x, y) | 0 ≤ x , y ≤ 1, x + y ≤ 1} in the Cartesian two-dimensional (x, y) space. Mathematical transformation from (x, y) space to (ξ, η) space map the standard triangle in (x, y) space to a standard 2-square in (ξ, η)
space: {(ξ, η)|–1 ≤ ξ, η ≤ 1}. This overcomes the difficulties associated with the derivation of new weight coefficients and sampling points and yields results which are accurate and reliable. Results obtained with new formulae
are compared with the existing formulae.
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1. Introduction
In recent years, the finite-element method (FEM) has become a very powerful tool for the
approximate solution of boundary-value problems governing diverse physical phenomena.
Its use in industry and research is extensive and without it many practical problems in science and engineering would be incapable of solution. The triangular elements with either
straight or curved sides are very widely used in finite-element analysis. The versatility of
these triangular elements can be enhanced further by improved numerical integration
schemes. In FEM, various integrals are to be determined numerically in the evaluation of
the stiffness matrix, mass matrix, body force vector, etc.
The basic problem of integrating an arbitrary function of two variables over the surface of
triangle was first given by Hammer et al. [1] and Hammer and Stroud [2, 3]. With the advent
of the finite-element method, the triangular elements proved to be versatile. There has been
considerable interest in the area of numerical integration schemes over triangles. Cowper [4]
provided a table of Gaussian quadrature formulae for symmetrically placed integration points.
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