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Abstract

We have previously delved into direct linearization methods for solving the elliptic lattice KP sys-
tem, and the Cauchy matrix method for solving this equation has only been a hot topic in recent
years. This article will discuss the integrability of the elliptic lattice KP system based on the
Cauchy matrix method, in preparation for the next step of solution. Firstly, starting from the

auxiliary vector u® = (I + XC )_1 P'c, we obtain the lax system of the elliptic lattice KP system,

and then derive the elliptic lattice KP system from the lax system to complete the closed-loop
process.
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1. 518

W T AR RGN “TOERI ARG 7 [1], AR, e 10T LA 598 B B < 1
AR . BLE A6 124820 Landau-Lifshitz 77 F2[2], Adler [f5%2X krichhever-novikov 24i[3], RN
Adler-bobenko-suris Ui A FE[41F 1) Q4 J7HE, Adler-yamilov R 4t[5] AR Korteweg-de Vries :24i[6].

ARATERF R AOMEE KP 7R 3+ 1 4k, B2t 2+ 1 4t Kdv 7 RE S m B AEAE, 49K tiir
Kadomtsev-Petviashvili (KP)J5 F2 a] LLZIL AR Kdv J5 72, BRI EAT TR AEAE IR KP 75 FE & 1E 2 M B Kdv

AR K

fHRIEER KP REEM Lax o554 B A S A B BB s DI OG . AEZ BT ImE e, AT assid B
PENETTIER MG KP 1B Lax XT[7], ASCREA 73— Fo7 ik—— AR, i Lax X

WS, AEls o DU BB KP 5 R R AT AR
2. FEEA

IR e S A [ 2R 5% R 3 Kadomtsev-Petviashvili (KP)J5 F2 3E[8]:
(a—G)(b—c+J—ﬁ)+(b—G)(c—a+ﬁ—ﬁ)+(c—u)(a—b+ﬁ—G)

_ ~ (2.1a)
—g(é’(§—§)+S’(§—s)+s'(s—§))
(a—u)é—(b+u)§+®—®+(b+u)§—(c+u)§+v~v—v:v
s (2.1b)
+(c+u)s—(ajru)s+w—wzo’
§
a—G)§—(c—G)g+w-w (c—d)§—(b-d)s+W-w
fa-i)se- i) (e-i)e—(o-3)
(b-d)s (S ) > (2.1¢)
—0)§'-(a-0)8+W -W
+ % :O’
§
N ~ W 2 ! o ' W ~ ~ l &l
HLY ([P, N —§)=(y —y)+—(a-0)-| —+3 , _
(a+u ](a u+sj a +(X y) (y y)+§(u a) [§§'+ el+gssj (2.1d)
W ~ W ~ A W, A 1 «
bru—2 -G+ | =b2+(§ =)= (¥ = y)+ o (G—G)—| — +36, +g8's |, ,
[ +Uu §)( u+5j +(9'-9)-(y y)+§(u 1) (§§,+ el+gssj (2.1e)
W LW 2 (er , W, 1 .
LY [ L —Y)-(y - y)+—(i-u)—| —+3 , .
(c+u Sj(c u+s) (Y -y)-(y-y)+ s,(u u) (s‘§’+ el+gssj (2.1
S'W=WSs (2.19)
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Hrpab, e REH, fF5~, ~ 7 RS TEE o, m LM A [9]. (2.1)H R e, g € C A
] P 2 P A

2

y = R(x)=%+3el+gx.

BATHGIN ¢ Flr EEECSR:
¢=(al +p), €=(bl + p)c, ¢=(bl + p)c, T=-Pc, (2.2a)
F=r(al —q)’l, f=r(bl —q)’l, f=r(cl —q)’l, r=-rQ™, (2.2b)
Hopra,b,c FRoNEESH, 2l 58T nm MK, M J5rREAESH. LR p,PeCy.,y,
0, QeCyuy» XeCyy, FlECEC,, fTHRETeChy .
& —dbri, HsO)FRpR, Kl jeZ, 5k,

s =rQic(1+XC)™ Pc, (2.3a)
s = rQIC(1+XC) " Ppe (2:30)
Hrh, CeCyoy B—MlBhE SR, 751+ XC A3, 3£ H.5] A\ — 2kl B & [10]:
u® =(1+XC)"P'c, u®™ =(1+XC)"P'pc, (2.4)
Bl s ) AT BB 5
s®2) _rqicy®), s@20) _pqicy®, (2.5)

ul) R #E 3 R i AT LLRI A R(2.3) 500, IR R (2.2) M (Q2.4) 04, 454 o) e X, T
T o0 76 0, m, |7 )RR 5 2 B MM, T DA Sk 58 40 R RV 3 MM — AN 7 1) A5 e 1) 57— A
FlAl
3. #E KP 512/ Lax 4R

I (2.3) B I T AR RIS 4, FRATTRT LA B AT LA S O (R 6 &

0 = au® 4+ y# ) —yO§E0 4 gy2§E2) S

G = au@Y 4 @2 4 36 4@ 4 gu@D) _ OG0 | g (5@ (3.1b)
G _ 242, (050 _ 0FE (3.1¢)

g — @) 0@ _ | (0)F(2i) (3.1d)

B, AEBRATEI AR
u=50% g=-g(20 ¢ _g02) p_g(22)
v=1-50 v=1-80Y w=14+50 w=1+5477),
%éﬁ@mfﬁ@mwmw%E%%%,ﬂu%&ﬁAﬁA%@ﬁﬁ.
6@ = (a-a)u® +u® - gswu® + gs'su® , (3.22)

=(3e, -7 - 7)u” +(a+T)u¥ - gwrwu® + gw'su® — . (3.2b)

)
E—¢2x1%ﬁﬁ%®=v®
u

J, B, FABREEE A NS E, WA BRI ER
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Reaho A, W

O=ADP+BD+ID, (3.33)
Hr
B a-u 1 B -§'w §'s 32 0 O 2.3b
A= 3-y-y a+u)’ %9 pw ws) YTl o) (3.30)
FiHh, |ATH “=7 F <7 MR
O=AD+B,0+ID, (3.3¢)
O=AD+BD+ID, (3.3d)
o
B b-a 1 ~ (-Sw §s 23
AZ_ 3e1_7_9! b+lT ’ Z_g —W,W V’\\/'S 4 (e)
B c-u 1 B - -s$'w  §'s 33
AS_ 3e1_7_yr C+UT ’ 3_g _W/W Wrs ° ( . f)

LR RARYERL Y 2N x 2N (R . R EA TR AT IR IS R GRS, B RGERE—
X ETE, R N AR 2x 2 fERS Hh:

O, = AD, +B D, +1D,, (3.4a)
D, = AD; +B,®, + IO, , (3.4b)
®, = AD, + B,D, + D, (3.4c)

Hr:

(uD) & N A LR OO B § A, X RGSS) AR N b, = b, b, =, @5

(AJ+3A, —AJ—IA)D+(AA +BJ+IB, - AA -B,J - B, o
@

+(AIBZ+éléz—AzBl—ézﬁ)@+(|§152_|§251) -0 ’ (3.6a)
(A998~ R) )5+ (AA 53138, AA 83180
+(AB, +BA, -~ AB ~B,A)0+(BB,~B,B )0 =0 (3.6b)
(A0 8- A0 -0+ (A, 6,0 18,~ AA 8,908 Jo
(3.6¢)

+(AB, +B,A, - AB,— B,A )+ (BB, - B,B,)© =0
U4 E) T HRBRE R KP RAEMY Lax i, SR R Lax = AR IEHE(11].
4. A Lax A% KP 51
HIAH 2 2% F(3.62) AT 15::
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988+ 988~ (b—0)(a-1d)+(a-a)(b-d)+9'-y'=0, (4.1a)
g5'W — g5'W — gsW +g~®’+(a+ﬁ)(3el—7—9)—(b+ﬁ)(3q—7—y’)
+(b-0)(3e,-§-§)-(a-0)(38 -7 -§)=0 ’ @1
—gs§'+gs§'+(b+u)(a+0)—(a+u)(b+0)-9+y=0, (4.1c)
—s’(a—ﬂ)+§’(b—ﬁ)—W+W’
§ (4.1d)
+—(b—Q)W+(a—g)W+§(3el—y—y’)—§(3e1—y—y’):0
w
s(a+u)—§(b+u)+W—W+§'(b—ﬁ)—§'(f‘—ﬁ)—\7‘/'+w=0’ (4.1¢)
S g
—(a+ﬁ)wv“v’+(b+ﬁ)wv~v’—(b—g)v“vv:v’+(a—g)v~v\fv +§v:v’(3el—y—g’)
—”v:v'(3el—y—)_7')—§’w(3e1—§—f/’ +§’w(3el—y—3:/):0 ’ (.10
s(aW + GW —bw — 0w +§'(3e, — - §' )+ §'(-3e, + y + ¥’
+((—§(a+u) §(b+u)- W(er)v:v’:o) ( )) @19
SW=wF, (4.1h)
HiAR 7 4 1 (3.6b) m] 75
~gs§'+ g5~ (c—u)(a-d)-(a-a)(b-d)+y-§'=0, (4.22)
05'W - gSW— gSW + gSW' + (a+1 )(3e, - Y- y')—(c+T)(3e, - V- §)
+(c—u)(3e1—§—f/’)—(a—a)(3e1—§—f/'):0 (4.20)
—gs$'+gs§'+(c+u)(a+u)—(a+u)(c+d)-y+y=0, (4.2c)
—§'(c—d)+s'(a—0)-w+w
+( g)v~v+s(c—g)w+s(:’>e1 y-') (3el—y—y’): @29
w
—§(a+u)+s(c+u)-w+w s’(a—ﬂ)+s’(—.c+u)+w'—v~v’:0’ (4.2¢)
s g
—(@+T )W+ (c+ T ) Wi’ — (c— U)W’ + (a - 0) W' + $W'(3e, - y - ¥')
- SW (3, -y -§')-sw(3e, -y - §')+5w(3e, -y -§)=0 2
+UW — oW —UW +$'(3e, —y - §')+§ (-3, +y+¥
(( a+u)+s(c+u)- W(JrW)W'zo) ( )) 429
SW=w's, (4.2h)

HAH 7 2% (3.60) I 15«
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—g88' + gs§’+(b—ﬁ)(c—ﬁ)—(c—u)(b—ﬁ)— y+y =0, (4.33)

N , (4.3b)
+(b- )(e1 ) (c- u)(3el y— 9) 0
—gs8'+9s8"+(b+u)(c+d)—(c+u)(b+u)-J+y=0,
—s"(b—G)+§'(c—G)—W'+v‘v’ (4.3c)
5 ,
+—@—Q)W+@—Q)W+S@q—y—zj—éﬁq—y—gj=0’ (4.3d)
w
—s(c+u)+§(b+u)—W+W+§’(C_G)+S’(_b+ﬁ)+w'_wl_o, (4.3e)
S §' - .
—(c+T )W+ (b + T )wi — (b — 0) W + (¢ —u )V + W' (3¢, - y - §')
) ) X =7, (4.30)
—“W'( el—y—z’ —s’W(Sel—V—y’ +s’w(3el—y—y’)=0
bW — 3 E (3 = o
ot £(0s 55423+ 0
+(=$(c+u)+§(b+u)—W+ W)W =0
SW=ws, (4.3h)

it 7R (4.18). (4.2a)F1(4.32)8(4.1¢) , (4.2¢) A K (4.3¢) FeAiTn] LR 2 (2.18) . J5 F2E(L.1b) W] LLiH
T RL(4.1e) , (4.2e)"F1(4.3e) 55, W7 FE(4.1d). (4.2d)F1(4.3d)AH 0, HEi(4.1e). (4.2e)F1(4.3e)tH NN,
543)(2.1¢). )5, i (4.1c) + (4.1d) — (4.1e). (4.2c) + (4.2d) — (4.2e)F11(4.3c) + (4.3d) — (4.3e)¥4753
(1.1d). (L.1e)fn(1.1f).

5. &

AL e Tff%l KP 52ttt 2 Anm B & u , g i o) Rl e R A He g 3 T
Omgrrfe ez, MuV Bi= 0 RIBFMESERME TR, 5% TR KP FHEM Lax 4, #%
&ﬂm Lax ZH = T 1R KP 5%
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