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is an eigenviLlue equation w'ith the spin orbitals as eigenfunctions and theenergy of the spin orbitals as eige'varires. The exact sorutions to this,rtegro_differential eqr-ration correspond to trre .'exac1". 
Hartree-Fock spin orbitals.In practice it is onry possibre ro solr,e tniu.luotion ex,crly ti.e.. ai an rnregro-dil'erential equatio') ibr ato's. on. nor,noil,v. instead. introduces a set ci.basis fu'ctions lor expansion of the spir orbit.ls ancl scllr,c.s a sct ol.matrixequatrons' as will be described subsequently. c)nly as tt . t,o.i, ,.i ,,pprou.rr.,completeness, i'e.. as one approaches the Hartrec-Fock iimit, will the spi'orbitals that o'e obtai's lL'prroach trre exact Hartree-Fock spin orbiturs.While (3.22) is written as a linear ei-eenr..alue ecluation, ii',_,_,igf_,r best bedescribed as a pseuclo-eigenvalue equatio' sr'ce the Fock operator has afunctional depenclence. thioLr-eh th. .f.rt.,mt and excrr.nge operators" on the

::]:ll:T 'rt.,," of the pse-ric1o-eigervrir'e eq'atron. Thus thc H,r:rree-l.ocksquatlons are really noniirear ecluations,nd l'ilr 
'eecl 

to be soll,ed bylteratlve procedures.

Exercise 3.1 Sholl, thar
has the forrn

the general matrix element of lhe Fock operator

(.t,1/lt) : (ilr,l,') + I lijlhhl - libltll: (i l/,ji ) l (.ihllih> (3.23)

3.2 DERTVATTON OF THE HARTREE_FOCK EQUATTONS
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3.2.1 Functional Variation

Given any trial function
operator .;f is tt number

6. the expectation value e[6] of rhe Harniltonran
grven by
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We say E[O] is a functional of ö since vahle depends on the of
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