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Nombre del Estudiante:

Problemal Product of two gsaussians

Show that the product of two gaussians is also a gaussian, given by:
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Problema?2 Tight-binding interactions: s and p orbitals

Calculate and plot the band structure for a 2D square metal, taking the following consid-
erations:

1) Monoatomic basis set.
2) Interactions to first-nearest-neighbors.

3) Basis expansion with s and p orbitals.

Problema3 Linearized function’s derivatives

For the radial Schrodinger equation,
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Problema 4 2

demonstrate the following relationships,

a) (= o) duleo.p) = vileo. ).

0 (= o) vf" (o) = "V e0, ),
where n is the order of the energy-derivative, and:

Yi(e, p) = Yi(eo, p) + (e — €0)¥u(eo, p).

.........

Problema4 Orthogonality condition

Demonstrate the orthogonality of the wave-functions,

<¢l’¢z> = <1/}l‘wl> =0,
assuming that the i; are orthonormal: (¢y|iy) = dyp.
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