




















FunctionalPerinative
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# Show that:

① S/Sncr)/d'r'Y(r') =1 Using the def"I, we have for F5n() =(d4r4(r)8
SE/Sn(r):far'M(0' + e sc:) -y(r)] /e

=/do'S(r!) =1

② SY(r)/87() =8(-5') => F(n()) =4(0)
e[(r' + t8(v-F) - 4(5))/t =8(-)

③ ir)(d'(P(i))--Y'(r) => F(n+e8(r)=/dd' [D(n) +eS(r!)))2
=Sd'T (4)"+ 2exy(xS(-r) +O(t]

·"Sirs=dim[Encr'stescr-5Encol3]/t
=Sddr TUC)DSCI)

=T4(r') scr:s/scrunci abs
= - 74(r)

④ S/dd'In(s)" =nici) 15(r)/n-2
st(r)
ESTCS):Sadincrs: Sdd'lirs.n(rt("

ISn() + Esir'-)3=Sdr'[(In'+Es(rr'). (n(r') + E S (n-r))]In

-Sdd'[Incrl1 + 2E.(r)S(r-r)...*
=Sad'Incos" (Ithe lifes
= Id*' Kin()+nE.n()s (-) (4(5)(n-2]

To calculatethe functional derivative take along a given direction, say
be direction =ex, then

SI
- nax (r) In(r)/n

-2

sn(r)

Repeating thisanalysis for other directions, we find,that, in general.

Enit=a q(r) (ycrs/n-eI
=>opldr!4PIPK ...



⑤FSnCr)3:SIGPX.5 di-Si):25x5-PITR
-STC) +Escr:r)3=S/MC'+Es(rns). G(r'+Es()] [x.5+ D.Es(r!))]dd

=S[Incrs1"+aEs(r:5). 9(r)] [D.n+E-DSCr)]dd

=>(Tinl D.n + 2 (E.i) D.n SCr:) + E-DSC)MP]ddr

:. [[n(r's +Escrir))-3410)3: 2/5.5x. s(rin) der+ (E.XS(r)I

Take E =5 :: 2S 4xx.S* (2x8Cr:S 14
=[25Dn-DInk]x.

:. =25x5-PIK

⑥ 5553=(.589 ->= - xss
ES5+E8(:)3=(. (ntEsri,)8e. Sr=fd
:EER+ES(r-r') - 5543:Sv'X. (Esc:)) 88

=(r E.DS (5:5) 89.
E =

ex:)x=Srscrns=-789=-x8 Ficnet)L
- - APPLICATIONan
* Free energy functionalic=S.T* IPP+ CPT" +EDI)+Wipes*ist.E

=EIS)P+ BIPP-RDY +wID.p) -DI+! 8S
= [2 + B141274 -kY +wp(X.p) - (P1+ w, x118)

*2++xP.X)p =

- +8t/sp +1 =

-y(+(pp +Ex - yX(/) + (P1P-p(y)
.2P+ 1 (p.x)p =- (x +P(plp +kY-r, (5/90) +X/P- xP(X.I) + I

a = Skw,sass]]=-wix-+-witSo

:.==D.P+ 88 =-
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