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The generalized gradient approximation (GGA) to the exchange energy functional of Kohn-
Sham theory has become a rather important approach to the description of the electronic
structure of atoms, molecules and extended systems. The GGA is usually expressed as the
product of the local density approximation and an enhancement factor that is a function of
the reduced density gradient, s. The different expressions for the enhancement factor that
characterizes this approximation, are generally built to satisfy different constraints that the
exact functional satisfies. In the present work we analyze several forms of this factor that
lead to an exchange potential with the correct asymptotic behavior and that include the
derivative discontinuity effects. These forms provide a good description of properties that
depend on response functions and excited states. At the same time, the proposed
approximations preserve the basic properties of the enhancement factor in the physically
important region, 0 <s <3, so that they also lead to a good description of properties that

depend on energy differences.



