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J.d3x55(<p“,go”‘# @) kR . H Ostrogradsky ¥ {6t i 7 3| Hamilton # 3R B, o7, B
ENZHR/IEHN . ZRENEUNER ¢, EHZRAPHFEEBREAR, B XAEK
Hamilton & %', & A, (¢, 7)) =0(k=1,2, ", K) REAKEWB - LA K,
8, (¢l 7)) =00i=1,2,,1) B XKL K. # Faddeev-Senjanovic(FS) B 142 Bl 4 & T
TR, IZR G Green bR BRI HIZS i) 4 BT 66 K
z0j.] = Jf%ga‘:,)%i”sw) «/deticb,qslexp{ijd‘x(.%" + e}, (2.1)
Hep #* =20, - #.,. %, HIEM Hamilon MERE . P ~RARESR, | oI RFEF
AR KA MEFE - RAKRLE, O REMAARAABERGMEE. (- IRE
7 X Poisson 4§ 5 ,j, K" BISNIR. R 6 BB Grassmann B8 C, () C, () HF4S
PR, 2. )R eH
AT T J/¢)Jn()/f\./a,‘./(,exp{ljdx(f{;, v} 2.2
Hh
Tz # Ay + 5 [E 5 (D100, B (1)1 €5, (2.3)
Wﬁ Am(t)’g*%%sﬁﬁ$‘ﬁmvﬁ QD‘:,) = (¢‘?,) ,A,,,,C,,,C,)o.]= (], ny,.f,,f,),ﬂ* b/
& Me AMHALC FC WIMNE. XEQ.2D)RAER
Z1J] = J”.@kp‘},,@rr(u‘)exp{ijd“x(ﬁ; + Jgo)}. (2.4)

EHAEREREFH LT AAEANE ARG EMIGE T S diHe T 8
TH . B RSEPHTRNEERET N ER (B o 7).

oz 2 A = x4+ Rie’(x),
lx') = @, (x) + Ag,(x) = @, (x) + A, (x) + Jd‘yE(x,)’)B,,(y)e’(y),

7 () = 2 (%) + A (%) = 2 (x) + U’ (x) +jd‘yF(x,y)Vj(y)e’(y),

(2.5)
KR ECe )R P ) WEEEHL R A, B, U, IV RRBRAS R & ()5
=120 R EGME B R, TN RIMA AR S KARBH R EXE . (2.5)
AR A BOE IR R0
3 3r,

N j,sa-*d‘ =J4 {_ T st
off A gd X dx 8¢(,)8¢(') +m87r +

D(Sﬂ(’)ﬁgam) + 8,‘[(71-(’)(;9(,,,) - .JKH)]Ax"}. (2.6)

R(2.5) X IEMEBBHE Jacobi FTFIRIER I [0, . 70 e). ERERQ.HER2.5)R
BT AT, R 62/5¢°(x) =0,%(2.5),(2.6) RALA(2.4) 3, 3 %45 I 69 T fi 4>
BED B (O)WAREE ZEATRSNE. REHERBELET ¢ (2) R KM,
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[ - o fﬁ‘[:’[ ) N g —Hr .
|r1 yiB,,| ECy,x)| < —) + D(x (y)E(y,x)) |+ B, [ E(y,x)J(y)] +
P 187 ; @,y (y) :

Vi Py, ”(o«- (U]]}]k ;T,A 71 =o0, (2.7)
HopJ=-i8J/8e(2) | s, BAEHE) Jacobi ITHIRAKMTF ¢ (x)BF, J° =0. Ti A,

B, R UMV AFINA, B, R, UF VRS QDAKRIENEE TR
KERFEEHEMETHRERTH LEW Wad B L. %4(2.5)RF E= F=08f,
QORI EHERTH CEM Ward HER™ . Q. 7)RXHE J° BHOKE RN
BABKEHT X Ward HE R, AT 181% Green BEH XL E. XHSFEERNREET
)7 VE th A AIE BR R AT IE W 3 B A B A B4y
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RO ER(ME)EHTARERE, B LYK Hamilton RHK, XA &R F
€, 47T LA Faddeev-Popov(FP) #1538 i3 B2 (Z R R B H B A HAKNKE R
La=L+ L+ Fp L RIFHNRR, 2 AMBEEE, 7, 0 BBT W, (L7 B4R
& H"

Z[J] - J.@goexp{ij.d‘x(lﬁ" + Jgo)}, (3.1)

Hrp o KERFTAGE, J HAHARNKINE .
BRI NERMIEE A

oz x4 AY = 2+ RE (1),
(

¢ () = p(x) + Bp(x) = ¢(x) + A& (2) + [ ¥E(x,3) B, ()€ (),

Hef RA, B, ARHMAREF ., () NTERK, EXBIR LI (UELEM
). EG.OXRTHRT ASEAR I HEEROE 18N D,

ol = 'ﬂd“x{g_;[(‘qa - @.MR:)EG(x) +Jﬁd“yE(xs)’)B,,(y)eﬂ(y)] +
Bp[jfe”(x) + il H#v(m] a~<m>Jd4}’E(x,y)B,(y)e"(y)] } 3.3)

(3.3) B3, (fe («)MIB M N RETEHT. BETHA LTRSS, B ¢’ (2)
WA REG HANNRETIRSAE. BG.2DHMG.IHRRAG. DR, BG.2)RTHEY
Jacobi F79) K H l,f{]ﬁi’éﬁ(:&,1)&(3.2)iﬂ@&?3@$§ﬁ5,ﬁﬂ}iSZ[J]/Se’(x)“"m=o
=0, T#1#%
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{’](38—; + ])+ k5[%(§—é + ])]+J-d‘yb,[5(y,x)§—; +

% i‘{)ﬂ’"‘"’ amE(y.2))+ I} }20J] (3.4)

Hep A, R MB, 3N A, R B, MEBER" . CORXIRHHERERERLE
MABZRG. DRXEEBMESHETHTHEN) XL Ward HF A .
BiTiE L /NEIRE
{x" = +Ax" = X+ e (%,0,0,,0.,,) (3.5)
¢ (2') = (x) + Bde(x) = o(x) + 6,8 (2, 0,0 .0, )
Hpe,(o=12,, NV AEF/MEERE. 2 HE Hx.p, 0, , BB BRXAEZIEH
BEGSRERTAE, HEBHE Jacobi TR AN 1LERZRKG. DAEG.SHIRXEHRT
MAEYR.H

zlJ]] = J.V(p{l + e,Jﬂd‘x[l(Ea -¢.,07) + aﬂ(ﬁpr“”)]}:

N

11+ e,,]d‘x_l NE - d“ig_ﬂ + 9,17 ﬁ)‘” *%ZLJJ. (3.6)
[+ 5]
MITAERZ ARG DREIT T X Ward fEH K
( 4 o 8 7] 8 ]
Jd x[](f’—r" 8”57)+ a”(r' Jm)]?*ij[” = 0. (3.7)

BOGDRETFINE RS RS, RSB AT, 718 Green ML T XRR.

4 B IE Abel CS it

CSHILTERTF Hal AN ST EAEHEMA. (2+1)K83E Abel CSTHEMFEHBE K
i (4 Ny

o _ (‘27 v 1
¥ = 4RD,,)“:,D‘”I""

a4 v, a 40 ] a a c M
T FLF" + :&e" *’( AA; + ?f,,AFApr) +igy' D¢,

(4.1)
Her D, WOVEME,f i ABRNESWER, Dirac y -EEHN ¥ =0, 7 =id' ¥’ =id’ (o
K Pauli HFE). BEHNHBATHER « = %{(n HEH) . HB’ A, A, =B, ¢ Fly
KIEMZ B P, @ r Min. SIRBA. DEHFRMN, A K Hamilton 5 5814 %5 8] 4
JRIZ R Y

zZ[J,&,¢] = J@uS(OT)exp{inSx(i‘P + AIAT + 20 + B2 - FC'DC o+
) ] i (4.2)
FA 4 Jp o+ gl 4 EC 4 T,
He u=(A B ¢, ¢, P Q@ m,A,A,C,C°), %" = AP + B2Q" + Y + n) - #,,
H. AIEWN Hamilton FHE ,0~0F 6=~0 HBE - HKAER, A/ =0(i=1,2,3) hE—-RKHK,
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Q=0(i=1,2,3) NABELEY . XENHGE A, 0.4,.C,C FATHE.
ERFAFL, ML ETHEHTARES .

A% (x) = Al(x) + Doe’(2), B (x) = By (x) + 3 Doe’(x),

C(x)=C(x)+i(T,);:C(x)e’(x),

‘- ) _ i - (4.3)
C*(x) = C"(x)-icb(x)(r,);e“(x)+-D—a,,[c°(x)(r,): Ye'(x)],

¢'(x)=¢(x)—i(T)</J(x)e°(x) ¢ (x)=¢(x) +ig(2)(T,)e (x),

EN /BN TR, EP T, (o=1,2, DARAHHERT. £ HXEHRT
B+ %) =F,(u,A)e’ (x) AREZRG.2D)EGHABHETHAER FAUTFT X
Ward tH% 3K :

{J +iF, —13] + fo. I 8Jr‘+l]a(T,)Baj;-—|fff )g “J" E(T,), 5.
1 5
6, (T, 5E, +18‘[3 ( uﬁ)(ro); 8—§]}Z[1,5,$]=0~ (4.4)
b

rlA,g.¢.C.C 1 = W1, T, J,6,¢] -Jd3x(JiAZ v g+ @I+ E,C 4 CE).(4.5)
FRA.HAE R

N A or
]a+lFa+lapaTld‘_lf PaA l(T)ﬂ‘/)ﬂ ¢+](T)ﬁ¢ﬂ ‘/)

r or oI 1 .
ic'(T,),; Ch+1C(T)bT—la“[a(BCGD)(Tﬂ)bc“]=o_ (4.6)

H(4.6) KT ¢, (x,)H gb,,(xﬁ*ii@ﬁﬁ REILTEFAR A =¢p=¢=C=C" =
A=0,#F S SHBEXT . TLE

¥ Friol =8(x, - %,)(T,); —-—Sz—lm—-—
'8¢, (x3)8¢, (2,)84% (x,) 3¢, (23)8¢, (x,)
3(x, - x,)(T,); _ﬂ*. (4.7)

"¢ (2,084, (x,)
HUIADRET C (1) C (1)) REZERME REILMAZHE B
srio] +8(x, - x,)(T,)] — &rio) -
T SCH(x,)8C" (x,)34" (x,) 8C* (x,)8C" (x,)
8 r[o]

5C (,)5C (x,)
a#[a ( 8 rlo] 1

3C* (x, )8C'"(x,)D

EXBESFHIEATAKN Ward HEEX SEE T EAFK S ELSETOTAE L AEZE B

8(x, - x,)(T,),

(T,)/8(x, - x,)| =0. (4.8)
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B EHZBRORS . HAKEHERNES R XS RBEEN EERAT
. WAMER G DEEE(EETHRON, SHE FRERNERTHRRER " M 2, £ EBE
A, XE S BRS BE AR .
MAEXRAIEZSE P H BRS(E &) Tk
dA: = - D5, C°,
3¢ =itC' T, 8¢ = ~irgC'T*, (4.9)
BC = 5 o L.C°C,BC" = - T4y,
Her r £ Grassmann S8 . AL, 5( DZ,,Cb) = 8(8:/1) =8(8¢y) =3(8C") =0. *t 34,
SC .5 M dg M| ASME ul v g F g, Y RAEBRIZ R
ZUJ.8, 6 u.v g = j@A;@ip@d){%&"Q‘C‘eXp{in}x(i/;c,, v JA 4
_ (4.10)
J+¢J + &6,C" + C&, + u'dA. + 1,8C° + 98¢ + 8*7’7})}’
Hp v 2T lorenz A T H FP R BRANARNKR, EEWG.ORXTHRT AL, BE
B8 Jacobi FTHIX K 1. £RZ R4 10F@.ORTERFAE KA

jS/AS/;b_A/Jﬁ/C@C ”d3x[1‘;8AZ + T8 + 59 + £,8C° + SC"sJexp{iJ'dix(z;ﬁ "
FAS + T+ + &,C + C& + u'3A% + v,8C + 78y + 3¢p)} = 0.

(4.11)
M RIZE (4. 10) R INTF) L Ward H%E K .

3 ' - 3 »
e [J—+J—17+J R N P RN RN
(4.12)
BE RO LA RIER(4.2) R P £ SRR 7,8 (4.9) AR F oA B, 7T

S Tk FH BRS ST ¢
5 #Zwfitie

A #9% Hamilton R4, FS M2 BB 2R B T LLERS FP U 5 HBEES &
FRERA GFEUERATRAERTRE. MERGEEM B FSEFUERELXME
s & MRS R, Tk FP R TG R . A 5IH FS 1 FP TR T # B i
BARNKRREER CHEHT M Ward fH% R, A1 T Abel CS Bt AXER UL, 1% FS
FRMFP IR GFBIRBLR, K FP AR HEBEA.
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Generalized Ward Identities for Non-local Transformation "

LI Zi-Ping LI Rui-Jie
(College of Applied Science, Beijing Polytechnic University, Beijing 100022, China)

Abstract Based on the phase-space generating functional of Green function for a system with a sin-
gular higher-order Lagrangian, the generalized canonical Ward identities under the local and non-lo-
cal transformation in phase space for such a system have been derived. Starting from the configura-
tion-space generating functional for a gauge-invariant system, the generalized Ward identities were
deduced under the local, non-local and global transformation, respectively. The applications to the
non-Abelian Chem-Simons theonies with higher derivatives were given. Some relationships among the
proper vertices have been deduced, in which one does not need to carry out the integration over ca-
nonical momenta in phase-space generating functional. The Ward-Takahashi identities for BRS trans-

formation are also obtained.

Key words field theories with higher derivatives, singular Lagrangian, path integral, Chern-Simons

theories
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