Scaling limits for the Gibbs states on distance-regular graphs
with classical parameters
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Lemma 1. If T is distance-reqular, then the Gibbs state ¢, is a state on A(T") if and only
if the matriz K, is positive semidefinite.

Gibbs IRRE ¢, ([T 2 MERZIL A DR N TEUEIR TR SN S (cf. [7, Lemma 3.25))
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Assumption 3. With the above situation, we assume that the limits w;, o;, and ~; exist
and that w; > 0 for all 7. We note that vy = 1.

Assumption 3D T T, BEELZEE{V, :i=0,1,...} ZEOMEEXITT C-X2T h L2k
AWxEEZ, {U,:i=0,1,.. } PEHEXEEE RS LOBRIAI-TRE(, )25
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Theorem 4 ([7, Theorem 3.29]). With reference to Assumption 3, we have

oA A7) = > " 3i(W, B BD)

i=0
forany €1,...,ém € {+,—,0} and m=1,2,....
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Proposition 6. Suppose that the w; and the «; exist and that w; > 0 for all i. Then the
~; exist as well. In particular, Theorem 4 holds true under this weaker assumption.
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ERIND X, HHEPNI A= (d,q, 0, 8) ZFRiDO WD (cf. [3, Section 6.1])s 7272 L
m:1+q+qQ+---+(f‘1

- "IERBTH 5, ROFRIEETDH S (cf. [3, Proposition 6.2.1]) :
geZ\{0,~1} ifd>3
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DI, TIFEMISS A —& (d,q, 0, B) ZEO LT3, (5) TEDLEE o) ZRET
52213 —BICIZEE L WEETH 5, ¢ =1 & 7% Hamming 77 7 N X Johnson 277 7
ZOWTIE, ZOEEDHXHE[0,1] &t Z &2 STV S (cf. [7, Propositions 5.16,
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Proposition 7. Suppose that T has classical parameters (d,q, o, ) with d > 3 and q €
{+2,43,...}. Then ¢ € n(T) fori=0,1,2,....

I THHEIRTI X—RD—EHIZOWTaxXxy T35, [3, Corollary 6.2.2] 12X D,
d>3Dr EHEMNNT X—& (d,q,a, B) IZRD2FEHEIRE—EMTEE 5 ¢

(0+1) (14 (=)
)

(dv 62a0a£)> (dv —f, (10)
7272 U. €2 2TH 5, Ivanov-Shpectorov [8] 1%, & L ' D3 LOHHAY T X — X 2 £
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AR TIELE S SICRDOREZ T

Assumption 8. Recall Assumption 3. We moreover assume that the graph I' = ', has
classical parameters (d, ¢, a, ) with d > 3 and ¢ € {£2,+£3,...}. We will view ¢, o, and
( as functions of I'. For the classical parameters in (10), we understand that we may
choose either set of them.

ARADFAGREZIBNR D (T E = by DEHHIY T X =R TRIN D Z L ICER SV

Theorem 9. With reference to Assumption 8, q eventually takes at most three values.
Suppose that q is eventually constant. Then so is «, and the following hold:

(i) If a # 0, then B/Vk is eventually bounded, and there exist scalars v and p with
p >0 and v(p+ «/p) > —1, such that tVk — ~ and the accumulation points of

B/Vk are in {p,a/p}. Moreover, we have p = /—a if ¢ < 0.

(ii) If « = 0, then there exist scalars vy and p with p = 0 and vp > —1, such that
tvVk =~ and B/Vk — p.



Suppose that q is not convergent. Then there exists a subnet of (I'x)xen for which q is
eventually constant and (ii) holds above with p = 0.

Conversely, if (Tx)xea is a net of distance-reqular graphs having classical parameters
withd > 3 and q € {+2,4£3,...}, where q and v are eventually constant, such that d — oo
and (i) or (ii) holds above wzth respect to a suitable function t € w(T') with ¥?(A) > 0,
then (I'x)xea satisfies Assumption 3 (and thus Assumption 8 as well).
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RZ PV HERTEZ SN D HERIE 1, 1ITFHPERT 3 -
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