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Abstract: We review the density-functional theory (DFT) in detail using the Levy�Lieb ap-
proach. The Kohn�Sham scheme is discussed, starting from the simplest spinless non-
relativistic case, then including spin and considering potential spin magnetism, and finally deriv-
ing the full Kohn�Sham�Dirac relativistic scheme. The Linear Muffin-Tin Orbital (LMTO)
method for electronic-structure calculation is presented, together with mentioning the necessary
changes to include the spin-orbit (SO) interaction effects to an otherwise scalar-relativistic (SR)
theory. Derivation of an electronic-conductance formula for a layered system is given, based on
the Landauer scattering picture and using simple non-equilibrium Green functions. The formal-
ism is applied to layered metallic systems of light elements Co, Ni, Cu elements, and to layered
systems with a tunnelling barrier, Fe/MgO/Ag and Fe/GaAs/Ag. The effects of the SO interac-
tion on the Giant Magnetoresistance (GMR) ratio and/or the Tunnelling Anisotropy Magnetore-
sistance (TAMR) for these systems are discussed. Both, systems with large and small effects are
presented.
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