We need to eliminate the fugacity z from
P)\3=g%(z):z+23/22+ and ﬁpkgzgg(z):z—i—Z 5/2,2 4 ..

for 0 < z < 1. This gives first z = pA3 — 273/2(pA%)2, and then BPA? = pA3 —
273/2(pA3)2 4+ 275/2(pA3)? or, finally,

BPgP—Q_E’/QPz)\?)-

The canonical partition function is

and the free energy is
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This yields
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U
so that u = — = 3P. This is as expected, since we have a state density oc p?dp
e2de with £ = 3 in (3.9.3) and (3.9.6).

We consider Etr(p] — Etr[pre] = (Etrlpre +2(p—pre)]— Errlore]) _ =

f(x)‘w_ and note that f(1) = f(0)+f(0)+ 35" (y) with 0 < y < 1. Here, f(0) =
by construction and f’(0) = 0 since ETp[p] is stationary at ppp, and we need to
verify that f”(y) > 0. With A(7) = p(7) — ppp(r), we have

A( ) [pp(r) + yA(r)

where both terms are positive. It follows that f”(y) > 0.
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we identify
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(2] = Jy = J), Ey=J.—Jp. T =121+ J+ ).

The partition function is

Q(BJ, BJy, B, N) = e PNEX (BE}, BTN

with A\, (8Ey, 3J) from (4.2.36) in (4.2.38), where the A\ term is negligibly
small.

N
Here we have £ =0, E), = —2¢,and J' = J. In F = NS—Elog A\ (BEg, BJ),

we need A\, (5Ey, fJ) to first-order in SEy, which is A, (0, 5.J) = 2cosh(5J) as
there are no first-order terms. Accordingly, we obtain

F = —]glog(Qcosh(ﬂJ)) +---,

where the ellipsis stands for terms of second and higher order in .




