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(1)dU=TdS—PdV+2;udN;.— dS=(dU+PdV—2X;u ;dN;)/T.
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dQ=—SdT—PdV —du:N..

GGrand potential & EEZER -
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(B3dQ(T,V, u)=—SdT—PdV—du;N.— P=-(0Q/0 V)x. 1.
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=:Q(T,V, uy) =—PVENLKREFREXDWD DS Cyv B ENNE D TZH
Q(T,V,u)=Q¢+Q T+QuT 2+ --vvve. +
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[BEAESAENE energy Ul AFEICEEMR., BEEOAOBEE!] .
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TESMEAFAERE S T RE, SRR BRI TINER EFREBEABE S= 2 kin(1/ 0 ),




(7)

(a)— X EASR DBFIHRIEME : W1DI1L 7 7 7 7 FUGTZR R0 THHERIR LGB 4 21D,
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@)W (t:x)|[*=§ o7de o (est)| ¢ (esx) ]2
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— [ ode (AE@W/R) fode’ 6 (es e’ ) (e 5t)] ¢ (esx) |2
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SEHRIREE TIE R 2 22O REE dQ. W 1 AN O N Y A AAR R O ROGTEE G BB #) 2
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S=f%dekw(e)lnll/de v (e)]=-"kf "de o (e)Ilnlw (e)]-kln[d e [<EIKE

2R RHAERE
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14 ky=1.38X10%]/deg. <Boltzmann EL>
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Q=U—TS—%, "y ;N » dQ=-SdT—PdV—3,_"N,dpu .. |
E+2,"y ;N;/B=-S/B+k(l-a/k)/B. © U—2;."u;N;=TS+Q.
[B=-1/T ;y;=—Bu;; Q=—kT(1-a/k)=—kTInZ (T,V, u 1.

61507 BA% & B
w ( & ;l’lj) :exp[—( & —2j:1Mnj,u j) /kT]/Hj:]MZnJ‘:owy Qood & eXp[—( & —EjlenJ-u J)/kT].

(7) Z(T,V)=T1;2"2 =07 § o"d e exp[-(e =2 ;="n;u ) /kT].  IREBFRIC2fF® ! ! 1D
(8) Q=—kTI1nZ (T, V).

9) S=-0Q/0T=klnZ+kT 0:Z/Z.

0 P=-0Q/0V

i) N,=-0Q/d u,=kTd,,2/Z.

(12) U:Q‘FTS‘FEJ:]MMJNJ':Q_T((’) Q/@T)—Ejle,uj(a Q/a ,LLJ')
:—lenZ+T(k1nZ +kT aTZ/Z)_kT EJ':lM,U,janZ/ZO
:(kT/Z)[T aTZ—Ejle,ujﬁ MJZ]‘

= 0 U/ON;=p ;0 jFEOALERSy AL B ORHA TOWNER energy B KR (LLEVH Y
& E R D Lk potential IXIRE S ELEMEICH D,




OBENLEENE D Fermi 4347, Bose-Einstein 7547, HHi#EsEt -
AE IR RHEE 12D energy YEN FRILIKE AR (| € ) 2 2R A A /EF hamiltonian
=H, »"HRE L, FIRE~OBRNMNEBE n, 2 EARBLHNIE 2 #E R RSN RIEE T 5,

e | g ( fE B | ncChi %50
)

FD gl /n! (geno) 1. 1 EIREE 1 EFFA, e % T n. (gen) OB
G= Hkgk!/nk! (gk_nk) ‘ G(no, Ny, Ng, **° Nk, *°° )@ﬁﬂ:ﬂ%fﬁMTﬁ?ﬁﬁx
N=2X KNk
E=2X .

e <o =gi/exp a <exp( ¢ /KT) + 1>,
BE <l’lk+gk_1> !/Hk! (gk_1> I 1 %%%Aﬁfﬁﬁo (nk+gk—1>ﬂﬁlﬁﬂf“ (gk_1> v g IR INR

G= Hk(nk-l-gk—l) !/l'lk! (gk_1> '

N:Eknk.
EZEknks ke

<n=gy/exp a<exp (e /kT) —1>

= :Stirling 2470 InNI =N(1nN-1) .
= JIEFFLE Y : 6= (atbtc+ ) /alble!--.

Fa {8, b &, c I8, - - (Z[FFETXKRITE 220,

e | a( A B | ncChi %50
)
& | 6=W!/Iln.!. EHET) 7% (g, p)  OZEMIEAHEEMEREEL D GRS Of/
! EHEWEIZHFEITE, 2O % I 5IREB L FEE,
e e O wEIREBIIEEEEER L 7R,
&t G (n, 0y, Ny, =0y, <00 ) FRKAK N FEBIKARRHEED |
E=2Zmn ¢
<n>=<exp (e /kT)/A.
S=—k 2 (In(n)-1) + a X+ B Zuny € 4.
0=—kln) +(a+k)+ 8 e¢r— <no=expla+k)exp(B ¢.
H | N(q,p)=exp[~H (p, @) /kT] /{f dqdpexp[-H (p, @) /kT]
o
| X OED hamiltonian=H (p, q) +H | (p, @), Z ZIZH [ I1ZMHENER,
X | Hp, )13 B CIHA,

= LR ) AR HEE KT
DRI SR B ol B 7 7 N7 5 C Al A T e,

(Z1E micro B 1-fERIEFE TORE B RELLME (chaos) BARFK,

B LA AT 225 2 !,
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