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Abstract

Schiel {2 £ % Discrete Tzitzeica equation @ 3 KIEFULAHIEL K
TP HESFEDITRAFIN 2R G Z2M L2 0 TH L. ZORR
T EMRIC TROTF HES R OBREME R, 3 oo R HE
AR TR RE S E L AL 5 S M OBER S R 70, v 85514
IZ Algebraic entropy O HUIBERFIERERIC L b HIE l,/_. F 7= Discrete
Tzitzeica equation |JHEEEFALTTRETH AL Z L 2R L

1 1a®I(c
Tzitzeica HFEF (1910 4F)
(logh)py = h —h™?

&, V) N UEPZEATINR ISR IC L7 1970 #481C Mikhailov FHER & 2
Dodd- Bullough ﬁ*iitk ﬂ% ENTwb0THs. Lo LI oFERIEHS
('L,ﬁ%(ajﬁm’ sphere) \ZBT B “Gauss equation” DWILFAFE LT T2
Tzitzeica (2L > TRO LN TWHDTH 5.
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Schief[1] 13 72580 % (discrete affine sphere) (28T 5 “discret Gauss equa-
tion”,

ryp —ry = ofrp —r)+ B(r — 1),

rios+r=Hry +1ry),

roy —ry = y(r2 —r) + 6(r13 — ra),

DO ZE L LT discrete Tzitzeica HFER

e H(H —1)
Y HAH 4+ Hy— H Hy) — H + ABHH,’
o H 1,
Ay=r A, Bi= B,

W ZIC, TREDFAT 1,2 EFNEN BHOER ma OV 7 b
rELTWS EIL

Hy = Him+1,n), Hy=H(m,n+1),

[[1] = H(m 4 2, 72,‘),

Hyy=H(m+1,n+1), Hy=H(mn+2).

TH b, oI ER,

2 2
T1T2 T . T
H=—% A=c—2, B=é&">,
TT12 TT11 TT22
(2 & - T 3REL
m(m,n) T(m,n+1) T(m,n + 2)

r(m+1Ln) 7(m+1,n+1) 7(m+1,n+2)
T(m+2,n) (m+2,n+1) 7(m+2,n+2)
=qom(m+1,n+1)° o : const.
AR AR 1]
IO 3XGRBAMED? &) ODPREOEETH 5.
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2 Rk FEHAFHERX

FHZ 17715 (Toda molecule equation)[2] 1& Aperiodic Toda lattice equa-
tion & BIFIENTWE. FEKTF AR E FHSFHFRERATEIFEXEIRAL
PEI R AMHTE ) .

FHa¥ i F B R

92
dxdy

log ‘/,L - {/71+1 — 2‘/;1 + I/'vn,—]

HR AN
Vo=0 and Vi =0.

L7 DTH S, FEST eI TR

a2 -
0 Tn+1Tn—1

V, = ——logr, = A 1
- Judy 8T T2 )
12 & o TARIETE
D.Dyry -1y = 2701 7p—y, forn=12... N

WERBRES NS EEOAHGT HEAOSREMNE
o =1, vy = fil@)gi(y),

TH5.ZIT fila),qly) BENEFN 2,y OTERETHL. 0L I12
TNg BERE Vg D70 T AEER &N

2

"'}\"4_1 = m 10g TN+1 = 0
IR DA oD

N=20&Z Fpl B REMT Vo =3V, 2 b D HaTJ7#E

92
L=V, — 2V, 9
Fren log V} = V4 Vi, (2)
% |
C logVy = 4V — 2V, (3)

Oz dy
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EERD.
RQR) D2HEERB) MRS &
o 727,
Ty BV =0

LB, ZoRE 2 B L TR

Vo = Vi fa(2)ga(y)

B2, 2IT fola),py) RENZN 2,y OEBEE TS 5. ZOWFENE

%
(2) IRAT B L (2) 12

log Vi = Vi 2 fa(z)galy) — 2V4

Wi = (.fZ(J?)gz('y)/z)l/S/l
LT D LR (6) IRRRE B,

& - B

ZOFUIERE 2 S 5 & Tzitzeica equation
a2 .
———ogh=h—h"?
dz' oy’ oBn =0

Thh.
L72H%> T Tzitzeica equation (&7 H G FHHER

0 S )
920y logVy = Vo — 2V,

82
520y logVp = V3 =2V, + V)

CBEREM Vs =3V 2L DIZF L.

(6)
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TERA TR (1) 2 SHREM Vi = 3 1 rBIEUCH T 2 585
&1

7s = fs(2)gs(y)! . (9)
SN D.
L7273 5 T Tzitzeica equation kD & 9 % BUEHEIERIC &R S -
DDy -7 = 279, (10)
Dm-])y’?'g s Ty = 27'37'] (11)

7272 LEER i

73 = fa(z)gs(y)r
L b,
H(10) £ 0

[ P
T 1,z

Ty =
Ty Tizy

TdHb. ZOX%E LR (1) OEBIACAT B &

DLDyTZ . ’1'3/2

T2,2yT2 — TZ,a.'TQ,y

il

|
T1 Tz ‘7'1 Ti,ew | Ty i,z

Il

|
| T1 T, za
| Tiy

y Tl VLYY T1 v Tlay r Ty  Tiaxy Tiyy T LYY

ERDOT, X ACDBESERIZL T

. 1 (Tl‘)y (,le)yy
T3 = ‘ (71)2 (T‘v)ﬂzy (Tlx)wyz/
| (Tl )rx (Tl ):x;;z:y (Tl ):ra?yy |

5. L72h o T, 2E L7 Taitzeica equation 13 3 KL

T (1)y (71)uy
(r)e (Mg (1 Jzyy
(TL ):vz (Tl ):L‘a:y ( 1 )J;u?yy

= flon- (13)
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EBD. . ZIT qo = fala)gs(y) BFEGEETH 5. Schief 1FHEAT 3 RIE
(1) & W ZDERK (13) D Tritzeica equation =KD TV 5.
PLED#EFED O LT, MY Taitzeica HFERIZHTT 5 Schief @ 3 KJE
H (1)

r(m,n) T(m,n+1) m(m,n+2)
rim+1,n) 7(m+1Ln+1) 7(m+1,n+2)
L Tm+2,n) t(m+2,n+1) T(m+2,n+2) r

=qr(m+1,n+1)

2
3

qo : const.
I LEBER ry(m,n) AT D ERRD LS 12T 5.

rm+Ln+7(m,n)—7(m+1,n)r(m,n+ 1) = n(m,n),

mo(m + 1,n + Lmn(m,n) = n(m+ Ln)n(m,n+1)

=71(m+1.n+1)m(m,n).

72 L BiS AL

ma(m,n) = qo T(m+1,n+1)° (14)
TH 5.
BE B Tazitzeica HRERUIBEFR G (14) 2R L7288 P ©H 1 788K
Tdhh.

3 FPHAYFAREADERERE

gV, = Vs — 2V, 4V,
01()y g Vn = Vnp Vi, n—1;

DB A EZ 5. A ETORHREENTH (n=01CBITHHFEV, =0
id3k@E e LTO)
DFOBEFAE (1) Vg =0, for arbitrary N.
FLVESE () Vg =3V, for N =2
D2oMah. Tie —ib L THIMERE

N
.V-]\T_F] = ch‘/;, Csﬂiﬁéj?f(
s=1



Eun
AxX

EL72EE FHSTAEAD “Integrability” 1 &9 5 2 D %2EZ 5.

BREMH Vo=0 070, FABTHRAD L) 2V ) F YIHFEELEVO
T,N— VU M YR%EHE LT “Integrability” Z#ETHZ LI TER W, L
2 LA A D “Integrability”id Algebraic entropy % HUEMAIZFHE LT
HETEHOT, BFEMELY Z0 B TEBRTAZ ENTEL.

Schief D =KL

7(m,n) r(m,n+1) (m,n+2)
rim+1,n) 7(m+1l,n+1) 7(m+1,n+2)
T(m+2,n) t(m+2,n+1) 7(m+2,n+2)

=g r(m+1,n+1)>% go : const.

DHBE g Flm,n) EBVWTRO L) 12— LT 5.

1.
2.
3.

Ut

g FEEORBIERET .
Flm,n) & m,n iIZOWTHHHTH 5.
FidrD3RTH5.

S o ek T(m 4 Gt R )T (m 4 oy 4 k) o + k).

R VR

7(m,n) — exp(ym + kn)r{m.n)
WKLo TAETH D, LzsoT
St gtz =3, kitk+ks=3,

TH5b.

CBSERTE R EZ TV A0 T F ICERSEROE r(m+ 2,0 +2) &4

O,

A O IOHEEELE T AL EZREROIEEEZ TWBI IR D, 2
OFEE L DE L DU HRASBEL NS,

INODOEMNZMZT— RN RBERENE Fm,n) id
F(im,n)=c f(m+3,n)f(m.n+3)f(m,n)
+ef(m+2,n+1)f(m+1,n+2)f(m,n)

151
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teaf(m+1n+1)°
+egf(m+2,n)f(m+1Ln+1)f(m,n+2)
tesfm+1n+ D) [f(mn+ 1) f(m+2,n+1)+ f(m+1,n)f(m+1,n+2)]
+e[f(m+2,n+ 1) f(m+Ln)flm,n+2)
+fm+1n+2)f(m,n+1)f(m+2,n)].
A
F(m,n) DFREL e, cq,c3,04,05,06 & —1,0,1 OFLFHTHE)A L Hietarinta and
Viallet (1998) @ Algebraic entropy % - TEEM SR R HEE L7

e
e
case 1 ¢ =0,c0=0,c5=—1,¢4=0,¢5 =0,¢6 =0,
case 2 ¢ =0,60=0,c3=—l,cy =1l,c5 = —1,c6 = —1,
case 3 ¢ =0,00=0,c3=—l,ca=1,05 =1,¢6 = —1,
case 4 ¢ =0,c0=0,e3 =0,c4 = —1,05 =0,¢6 = 1,

case 5 ¢ = 0,00 =0,¢3 =0,¢4 =0,¢5 =0,¢6 =0.

DS ODIGEN RS EHEIND.
N Fim,n) DT %ﬂ &kﬂ&f’é,

Fy=—7(m+1,n+1)>%
Fy=—71(m+2,n+17(m+1,n+1)7(mmn+1)
—7(m+2,n+1)r(m+1,n)r(m,n+2)
'T(T n -+ 2, n) (m+1,n+2)7(m,n+1)
T(m+2,n)r(m+1,n+1)7(m,n+2)
T(m - 1 n+2yr(m+1,n+ 1)r(m+1,n)
—7(m+1,n+1)>°
7
(
—7(
(r
7(

+

n+ 2,n+ r(m+ Ln+ 1)7r(m,n+1)
—7r(m+2,n+1)7(m+1,n)r(m,n+ 2)
m+2,n)7(m+1,n+2)7(m,n+1)
m(m+2,n)r(m + 1,n+ L)r(m,n+2)
m+1,n+2)7(m+1,n+1)7(m+ 1,n)
—r(m+1,n+1)>%
Fy=r(m+2,n+ )r(m+1,n)r(m,n+2)
+7(m +2,n)7(m + 1,n+ 2)r(m,n+ 1)
—7(m+2,n)r(m + Ln+ 1)r(m,n + 2).

=7

_1
_i
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Fs = 0.
ZDHT
1. Fy 1 Schief 12 & % Discrete Tritzeica eq. %5 % % [1],
2. I3 1 Schief @ Generalized discrete Trzitzeica eq. &5 -2 4 [1].
3. Fy 1 TGO Discrete Toda molecule cq. # 5% 5 [2].
4. Fy & By i3 FrLVWIERIEES TR 52 5.
CESHITURT 912 Fy BRI IXAeH @HEEILTTRE T 2.

ot

4 KRR L BBEERANDEHR
FIRATREEE Vilm,n), s=1,2,--- N 2 ED 5.

Tor1 (M, n)Ts(m + Ln 4+ 1)
To(m 4+ 1,n)7e(m,n+ 1)

Vilm,n) =

)T b LR REX

(m+1,n4+ 17 (m,n) —r(m+ 1,n)7(m,n+ 1)
= qTepr(m,n)7s(m +1,n+1), fors=12,...,N,

o(m+1,n+ 1)7(m,n)
To(m+ 1, n)r(m,n+ 1)’

14 ¢Vi(m,n) = fors=1,2,...,N. (16)

Vilm + Lin4+ DVilm,n)  [L+qVig(m,n)][1 4+ gVio(m +1,n + 1)]
Vitm + 1,n)Vi(m,n+ 1) [1+qVi(m+ Ln)][l + ¢Vi(m,n+1)]
fors=1,2,...,N.

2134, ERERX(16) 12X o T HBREMHA r O TERS ?(LTU‘/Zv L& (m n)
A B BRAAT VTN T BSRLM AR TE B 7 L ATROBAT
bHb.
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(i) mlm,n)=1-— Vo(m,n) =0,
for all equations.

(1) 7npi(mon) = f(m)g(n) — Vygi(m,n) =0,
for the Toda molecule equation,

(i)  m(m,n)=ab(m+1n+1)—
L+ qVa(m,n) = [l +qVi(m+1,n +1)P,

for the Tzitzeica equation.

L L, D G ERENE F Py, Fy, Iy Fs OHRT, By, Fy, Fy 137 OO
f%éﬂfwé@f\’ﬂﬁ%%ﬁ fRIcEEEZ LNV,
ZOHRIGEHSF R

Gogy 8 Ve = Vor =2Vt Vi, =12, N,

DO FERE
/\'+1 ch s

LBE wwsa}‘lﬂzm«a[m LRI AR G AL I R
LTwa. BRERED r B0 LAV THENLLEN D 5.

12

5 HBEERLIE
3 RIZH

| r(m,n) T(m,n+1) T(m,n+ 2)
T(m+1,n) 7(m+1,n+1) r(m+1n+2) | =q F(m,n).
T(m+2,n) 7(m+2,n+1) 7(m+2,n+2)

DBHERILZAT ). Jacobi DEXEM ) &, TR (g IHEET A 5)

T(m+1,n+1)r(m,n) —r(m+1Ln)r(m,n+ 1) = mim,n),
m(m 4+ Ln+ Dn(m,n) —n(m+ 1Ln)n(m,n+1) = 7(m+ 1,n+ 1)7(m,n),



BRGEH T mlmon) =q F(m,n),

EEERZOND. Flm,n) O—#% ro(m,n) o THEE L ,q O 5L
RETHLILEEETDE :

Fi=71(m+1n+ 1)3.

Fo={r(m+2n)7(m-+1,n+1)r(m,n+ 1)
+r(m+2,n)r(m+ Ln+ D)7(m+ 1, n)r(m,n+ 2)7(m,n + 1)
+r(m+2,n)r(m+ Ln)r(m,n+ 1)mlm,n+ 1)g
+r(m+1n+ 1)*r(m+1,n)7(m,n+1)
+7(m+ 1, + 1) (m +1,n)r(m,n + 2)
+r(m+1,n+ Dr(m+ L,n)*rn(m,n+1)q
+7r(m+1,n+Dr(m,n+1)°m(m+ 1,n)q
+r(m+1,n)r(m,n+2)7(m,n + L)re(m + 1,n)q}
J(r{m+1,n)r(m,n+1)).

Fs={r(m+2,n)r(m+ L,n+ 1)*r(m,n+1)?
—r(m+2,n)r(m+1Ln+)r(m+1,n)7(m,n+2)r(m,n+1)
—r(m4+2,n)r(m+ 1, n)m(m,n+ 1)(m,n+1)g
—r{m+1,n+ 1’)37(771 +1Ln)r(m,n+1)
+7(m+1,n + 1) (m + 1,n)*1(m,n + 2)
+7(m+ Lon+ )r(m+ 1,n)rn(m,n + 1)g
+7(m+1,n + Dr(m,n+ 1) m(m + 1,n)q
—r(m+ 1Ln)r(m,n+2)7(m,n+ L)m(m+ 1,n)g}
[(r(m + L,n)T(m,n+1)).

Fy=r(m+2,n)r(m+1,n+ 1)7(m,n +2)
+r(m4+2,n)n(m,n+ g+ 7(m,n +2)r(m + 1,n)q

e,
Fy @B Td T positive terms DFITH L. L7zH o T Fy UALOEER
St fmL 7 R B RETH 5.

Z DT & id Triteica equation FFFEA & 6] U & 9 (28T 51 20 BRRD S 5 HERL
£ Sine-Gordon AR D HHEEL IR IR TH L Z L LS 5 RET
H5b.
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6 F&o

1. Tziteicaequation & FFEEZBERFE DV FHSFHENX (N=2)
Tob.

2. FHS T HRAOTIES ZBEREGOTRXTE2HL 7201013 7 B
DHBRANTEZLVWEATTTHS.

3. BEEEY Tziteica equation (ZHEBERLTTEETH 5.
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