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The best known particle number dependent discontinuity of a functional derivative in density functional
theory is the discontinuity in the exchange-correlation potential, first highlighted by Perdew et al. (Phys. Rev.
Lett., 49, 1691, (1982) ) and Sham and Schlüter (Phys. Rev. Lett., 51, 1888, 1983)). In this paper it is formally
shown that the functional derivatives of the exchange-correlation energy, the interacting kinetic energy, the
non-interacting kinetic energy, the mutual Coulomb interaction energy and the correlation part of the kinetic
energy can all have spatially independent jumps at integer particle numbers. Formal expressions for the
derivative discontinuities are derived and it was shown that the jump exchange-correlation potential can be
expressed in terms of a coupling constant integral over the difference in the mutual Coulomb energies of the
(J + 1)- and (J - 1)-electron systems.
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