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§2 T KN

W{er,ea,  , en EnERK KA RIR I — 4 Fr #E IESE 3, A, (R) 2274k L Clifford X3 2 1],
BMEAB = {en|N € I}, HF0,={0,1,--- ,n,12,13,--- ;123---n}, A, (R)FHIEITLEK—
WATLAS N: ey = enjen, - en,, FeHHN = {Ny,--- N} C{1,2,---,n}, HI< N, < --- <
N, <n. YN =olf, ey =eg =1 . MHANTAERE LK € A, (R), #ARRNa =\ anen,
Hray € R. Clifford U8 afeiiz HA N
2=-1, i=1,2,- ,n,

eie; = —eje;, 1,5 =1,2,--- ,n,i <],
a-b=b-a, a,bc A, (R).
A (R)FAE—T0 R a B K IR0 53 1l 52 SN )
lal = Va,alo = (Ex lanl?)?, @a=)_anew,
N

Hrpey = (—1)#NENED 2 4 NIEA NHITEE.
WO C RYE— A5 B4R, W52 QW BUM T-A, (R) I 5 57T %08 Nf(x) =
ZNfN<m>eN, ﬁqﬂm )ﬁ%fﬁ@ﬁz F“”)%%%m:cr o A 4 1, B

={fIf: 2 — Au( ZfN Jen, fn(x) € C" x € 2},
ﬂﬂ*lDiracﬁ%Dw&;?ﬂﬁﬁwﬁj\ﬁUnﬁXﬁ .
D, = Z%@w D, = ZE@', (2.1)
i i1

=1
Hrfpi(i = 1,2, -+ n)&—AClifford # 1.
:Bﬁ%%ﬁﬁﬁ%ﬁﬁ’ﬂiﬁé%

A, = ZBua2 +2 Y Bi0i0;, (2.2)

1<i<j<n
Hh B, R MBI T &R, %EEF;BEXW\E’JEE%E% M E RIS HEA = B-URE 7
WBE X BRI 1 400, Eif e Az = . JLAh, HEPE B K Cholesky 4B = LLT (Li&

XL EITCRABRTOM T =MHERE).
AT ikA, = D D, = DD WA, Lt i it 5y, T2

Vith; + i = 2By, Bl iy + b = 2By, 4,5 =1,2,-+ . (2.3)
Hap; = e,
eiej +eje; = —20;5, 4,j=1,2,--- n. (2.4)
B2 (2.3) b By N EALHE S T B TR I, I Dirac 7 D, fHiB 0 N2 i Dirac 1
D=3%" 0.

N, G (2.3)R. XTI c Il
={N e, :#N =1(mod4) B#N = 2(mod4) }.

W e rofdeas 748, e VA, Be I, A+ B i, AAB € I'°.
HIEA, (R TFZNHA(R), XA (R) = genfey : N € I}, - = {o}uT,.
Am=H#IT, pie I WEINTEE, pp=0,i=0,1,--- ,m.
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SIE2.1([2, p7]) A, (R)FHIICRWE FRiaFHm, /i
(1) exy = —en, N € 2.
(2) f£&a € A, (R), fHa+a=2[a)o, aa = aa = |af]* = Yy p-[al}-
(3) €% = —1, enen +emen =0, NNM € I'm) N # M.
(4) Fa,b € A, (R), Mlablo = X ye - [alx bl = [alo.
5E b 7 FERE LI S ATIRA BN A, (R )EPE‘JfE%E B
bi= ) ] NeN—ZLmepk, i=12-,n. (2.5)

Nely =

H b o 8 21 (2.3) 243
Yithy + Vs = Yib; + iy = 2ilo = 23 LiLjr =2Byj, i,j=1,2,-,n
k=1
AR 5 (2.5) T

EX11 ¥feFY #
LN )
Bt =3 o L= weng =0,
i,N ¢

=

f(2,y)Da, = f OF 4 = Ofn

— %Y 3yj
MFR f (2, ) AIASUULE U] pR 25
EX1.2 XNTFRUWAEERMNEE = (&,%, - &)z = (21,20, , ), E XaFEZ A
ERR CFE B p N

; = 0.

~ Y dylen — &) = ((z— ). Alz — €)), (2.6)

7,7=1
Hrh A RHEMEARI TR, Yo £ i, WENZ BRI IRE & e, Blr = |z — &, MHz - ¢ =
ry(ly| = 1), LSy A0, - -, 0)Z T I HERK B S 1ieEpo, M po > ¢ > 0. EAMHE#Hp = 7po,
Mp > cr.

SIE2.2(0[14, p7]) ®

1 1 & —
— i A
E,(z,¢) det(By) s, PP szjlwh 1, (T — &),
) L (2.7)
= — A, —
Euy.m) det(Bz)%wk 5 w-zlwz 285 = 75)
Il
(Z f) (J? 5) we — =0, D, Ew(va) = Ew(yaT),DwT = 0.

Hrfwp, wk’\”UﬁTRmﬁRk‘:F‘ﬁﬂﬂ?E’ﬂéﬁ H, det(By), det(Ba) 7l mm x mBr B,
Ak x kB REFE Bo 14T 51 3K
SIHE2.3(.[14, p7])(StokesA\) B W LR, 0 A6, u,v : 2 — A, 2 B
LT RR AL, WX T I DiracH 1D, A
(vDy - u+v-Dyu)dr = UdO’w (2.8)

21
Shda, = S, N, A FE PSSR R b, i} F A (R (BT BT,
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le(Nllv‘ o ;Nlm)
NEALINEA &, dp bR ETFART, WA do, = Midp. de 3BT, H
dr=dzi A--- ANdxy,.
SIEE2.4(0L[16, p23]) W2 RR™H DI, 45 fr2 2 ERES R AL, WX 1o ERAEE

— AL,

/ do, f(z) =0 (2.9)
oIy
BRAL 78 73 I EER AR R g € F&), gD, =0, Wi
Co = / g(z)do, f(x) = 0. (2.10)
oI,

#iL2.1 WRRRMR NI, 20 LIIES R AL, WX T 0y EIER—ANE S HIX
I‘ETJI27

. f(y)do, =0 (2.11)
AL e B R HE R R € FI%), D,h =0, H FRAAL
Co = /8  (w)doyhly) =0, (2.12)

Hotdo, = S8 Ny, dpn RAEAFR R {0, -+, ¥} FAR(R)ERIE BT,
./\/'2:(./\/'21,... ’NQk)
HNEALAMNEE, dug AARETTFROT, M doy, = Nodus. dy WEFROT, Hdy = dyi A- - -Adyy.
W C RME—NE B HON 75500, MTAERE € 1, AL, e > 04, flim4E
R IE BOHERU . (€) = {z € 1 : pl€, @) < e}, DU (€) T BBUNE B, WO, (€) K
SHTTREV RN
(t) = eBir(t) + €, € R™1, (2.13)
oy (1) Z2R™HRR G B R BALER I SO FE.
(14, p10] A %0
E, (z,§) -do, = wid/irl. (2.14)
Wy ¢ RFE—NH A HOLT A6, M TEET € &, Ur ARG, ¢ > O,
ke AERK QPR B ERUse (1) = {y € 22 @ p(1,y) < e}, OUqe (7)) m) & iU A ) =, U i
HOU (1) KIZHITIE R IR N

y(t) = eBira(t) + 7,1 € R¥ 1, (2.15)
Horbiry (t) R RFHBRCHE B F HALER I S EUT FE.
[F) 3 A] 40 .
doy - E,(y,7) = —dup,. (2.16)
W

§3  IAAUOUIE I BRI AT SR S5

SIEE3.1 W02 = x &, K C ) CR™, QAR EETTE, K mZE] fUR 1€ R
B, 2 <m < n, Ky C {2, C R¥ Qo RAEFEBITE, Ko REGERT R RE ML, 2 <k <n,
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f(z,y) € F, g(x) € F , h(y) € Fp,, r > 2, 0K, 0K, BA % ERIEFE R, N

| steyie, [ [ toaannty )} [ J ol Moo S |do i) (1)
iE 2y ch z)ec, f ZfH z,y)en, h(y) =Y ha(y)ea
G

go(x)N1,dp [ fu(z, y)N2de2hG(y)} .

K, 0K

m k
Sc.inj6 = Zzzzzec%eH%eG, H 5 Stokes A F AT 1§
C H j=1
/ g(x)dor{ f(:c,y)doyh(y)] -
0K, 0K
0 oh
Soamac] [ acmidn [ |8l + fute.n G|y p =
K, K> ay] 6y

J

Scimicd | 29 (a)a / [ u y)ha<>+fH<m,y>a’“;<y>}dy+

K, 0%; 0y; 0y;

2
| geteias [ {%(%y)hc(z}H%ilj(:r,y)aazj(y)]dy}:

9*(gc fuhe)
SciH.i / ——— " (z,y)dzdy.
CitiG | T oy, (z,y)drdy

EELiEEE
*(gcfuha)

[ swoswa|anin) = seomse [ TUDRD g avay,
OK> LJ oK, KixK» ZLi0Y;j
S LR, (3. 1) A, B

/8[(1 g(x)dag;[ - f(:c,y)dayh(y)} = /31(2 [/81(1 g(:v)dag;f(x,y)]dayh(y).

SI¥83.2(Cauchy Bl A) W0, 00U EFTIR, 2 =01 x %, f: 2 — A (R), HfRENL
[ IBSUE M BB ELf € F), v > 2,

9 b b 97
[ B oo, Bty ) = {f @, Gme (3.2)
D01 X082 0, (& 71)e 2.

WE (&, 7) € Q°, RIS B3 M 5] B2, 315
/ Eo(z,€)do, f(z, y)doy Eo(y, 7) =
0821 X082
Ew(xag)do—m[ 00 f(xay)deEw(va)] = (33)
Ew<x,s>dom[ / (F(@,9) Do, - oy, 7) + () - Do, Eu(y,7))dy| = 0.
o 29
%(Ea ) S QH—J‘ le - Ql\Ulsa ‘026 - ‘QQ\U267 :/E:EF‘ULS - {‘T € Ql : p((l), ) < 5}7

U25 = {y € ‘QQ . p(y7 ) < 6} mJa‘QIUaUIE ZEQI&E/JL?% aQQUaUQEIEQQe ﬁ, E]:Pa‘(zl7
08, OU1 ., OUo FJ7 I AT, N 51 BE3. 1001 5| 22,375

o
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/a D0 Ey(2,§)dos f(2,y)doy Eu(y,7) =

/drzz {/ ) Do, f(z,y)dz+

/6 By (2, €)doy f(z, y)} doyE,(y,7) =

/”25 /” R (R (3.4

/aUZE /Q Eo(2,§) Do, f(a y)dm]dgy Yo
/02 / E,(xz,&)do, f(x, y)}D - E(y, 7)dy+

s LJOU:.

/ B (2,€)do.f (x, y)]day (7).

Hﬁfﬁrzimmmﬁ)ﬂmﬁz ILH:Dwa(x y) =0, f(z,y)Dy, =0, W LA N
/ o Bul@ oS (e, Bl ) =

/ {/ Ey(z,&)do, f(, y)}day (g, 7).

U1

NS (3.5)2X, S 5] HE3. VUL ARRK R 5 i SO R

w(a:,g)dawf(x,y)day w( aT) =
8U15><3U25

I, [ [ 1eBin + i+ - f({,T)]ldurz] i
|ra|=1 Wi

1
/nl—l . [/m—l ! (Wduw} — Jy+ .
BV, A R RO
e / =1 i [/ sup [ f(eBiri(t) + & eB3ra(t) +7) - f(f,T)|durj N

ro|=1 |ri|=1,|r2|=1

W Wk

1 1
sup  |f(eBEr(t) + € eBirat) + 1) — f€ ) | dpur, - / dr,.
WmWk |ri|=1,|ra|=1 |ri]=1 [ra]=1

FAf: 2 — AJ(R), Hf e FY,

lim sup
70 r|=1,jra|=1

f(e ()+§,5B ra(t) +7) = f(&,7)| =

JUES) 1
o s 87 gy e 16 = 6

limJ; =0, Jy=
e—0
E‘&lir% Jo = f(&,7). Hk
e—

/ B, (2,6)do, f (2, y)doy Bu(y,7) = F(€,7).

éﬁé\ikﬁﬁa\jﬁﬁﬂﬂﬂﬂﬁmI_liﬂlﬂ/]Cauchy ok
#ip3.1 %, 00 M3 20k, feFY), r > 2,
17 (5)7_) 6 Q)

/ E,(xz,§)dogdoy By, (y, ) = { . (3.6)
21 x802: 0, (&,71)ef2.
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E3.1(R— s Cauchy B 43 A ) W HR™\D(0, Ry)) x (RF\D(0, Ry)) 1IN
XIE T B 4 #Hiﬁﬁigin;of(&,y) = A lim f(z,7) = A, D(0,Ry) = {x : p(0,2) < Ru},
D(0,Ry) = {y: p(0,y) < Ry}, MAXEREE € R™\D(0, Ry), 7 € RF\D(0, R), H

fen=r+ [ B0, 6)d0uf (@, y)doy Eu(y, 7). (3.7)
OD(0,R},)xdD(0,RY)

HAR,), RAR < R, < pey, R < Ry < pry peNES(0,0,---,0)22 1] 9 I BK IS B B,
pr NTE(0,0,- -, 0) 2 [ A AERR (K 2E 5.

IE fFAER) MR, 3R, < R) < pe, Ry < Ry < p.MID(0, R}) € D(£,RY), D(0,R,) C
D(r, Ry), 3D(0, R)) = {x : p(0,z) < R}, D(0,Ry) = {y : p(0,y) < Ry}, D&, RY) = {w :
p(&, ) < Ri}, D(r,Ry) = {y : p(7,y) < Ry}. WOD(E,Ry), dD(7, Ry), 9D(0, R,)FOD(0, Ry)
(17 TR R A5 1, % (D€, Ry \D(0, R,)) x (D(r, Ry)\D(0, Ry)) S 5| 33 .24

feny = [  B(@.9)dof(e.y)de, Eu(y.T) =
9(D(&,R, )\D(0,R,))x9(D(r,R; )\D(0,R;))

B . Ew(gc,ﬁ)dazf(a?,y)dayEw(y,T)—
dD(&,R,)xd8D(7,RY)

/ B (,€)dog f(x, y)doy Eu(y, ) — (3.8)

dD(0,R,)xdD(7,R})

[ | Bu(e,6)do.f (2,y)do, Eu(y, 7) +
OD(&,R} )x9D(0,R,)

/ , , Ew($7§)doxf($7y>deEw(y7T) :Il _12 _IS +I4
9OD(0,R,)x0D(0,R,)

HFD(E RY), D(r, Ry ) RAEARRK R85 R HUER, BT LAZ MO FERT 5 1485
w(t) = Ry Bimi(t) +&  y(t) = RyByma(t) + .

R 1 1 R ,
FHHE, (2,6 -do, = w—durl, doy, - E,(y,7) = w—duTz. HHiELE
m k

/lzim L = /lzim |:/ K, (x7 f)dazf(% y):l deEw (ya T) =
R —o0 R —oo JoD(r,RY) aD(g,R’l’l)
77 1
;/im |:/ 7f(R1 Bf T1 (t) + ga y)d:uh:| deEw(yv T) =
R) =00 JoD(7,RY) L/ |ri|=1 Wm )
A doyE,(y,7) = A —dpr, = A
dD(m,RY) lr2|=1 Wk
HIAH 5 1L,13
lim I, = lim E, (1'7 E)dgx |:/ f($7 y)dO'yEw(y, 7—):| =
R} —o0 Ry —00JOD(0,R}) aD(7,RY)

1" = 1
/ E,(x,&)do, [/ lim f(x, R, Bér(t) + T)d,LLT2:| =
dD(0,R)) Wi

Ira|=1 Ry —o0

A E,(z,&)do,.
dD(0,R})
i Stokes 2y 2 AT 4
A Eo(@,€)doy = A / Eo (@, €)D.,,dz = 0.

dD(0,R}) D(0,R))

FIEL AT 545 13 = 0. XF(3.8) &S PIHBUEIR R, — oo, Ry — cof3 &
fen=r+ [ | Eu(w,€)do, f(2.y)do, Euly, 7).
dD(0,R})xdD(0,R})
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EE32(THMEH) 80,00 ik, fe FY) r> 2, 3 20 ERnBuUE I & 4L,
XS FAEE(E,7) € 2, WRED1(€, Ry) C (1, Da(7, Ro) C (%, LA
1

fE,7) = : : / [ pdedy, (3.9
&) det(By)2det(Bs)2 R REV,, Vie J D1 (¢,R))x Da(7,R2) (z-9) (3:9)

HADI(§ R1) = {o € @ pl€2) < R}, Dalr Ro) = {y € %o plry) < Ra}, Vi = “ R
e AL ER R, Vi = “‘;j FERF e 2 SR BR A4 AR

HE  ARPEIIARIE N 26 44 Cauchy #47 /\:—cﬁﬂ]Stokes/L\\ﬁ,ﬁ
fen = Eulw,€)d0, f(z, y)doy By, 7) =

0D1(§,R1)x0D2 (T, Rz)

m

1 _
- - - ¥y, A, —¢;)do, x
‘/8D1(E R,y) det(Bl % in i,j:l J ! :
f(z,y)do Vg, Aa, )} =
{/3132(7,1%2) ydet(B2 Sy, P z;z:l 22
1 m

Wy Ay (2 — &)doy X
det(Bl)%det(Bg)%wmkamRk oDy (€, Rl)”z:l% 1, (5 — &)

[ /D ( R({ (z,y Dwyxz P, Ao, (=i FHf (2, y)x Y Py, Ag (yj_Tj)Dwy)dy:| =

i,j=1 i,j=1

1 / mo_
D, Ay (€)%
det(Bl)%det(Bg)%wmka’flR’g e ,Z V1A (255)

[ [ (fwn, X B o (s o e S T A (0 me,,)dy]dH

2(7,R2) i,j=1 i,j=1

1 mo_
A (T — &)X
det( Bl) det(Bz)éwmka{nRéc/ (€.R1) Z ¥, A, (25 — &)

7,7=1

k
{/ Do, f(z,y)D,, XZ Vo, Ao, (Yj—7j +Du, f(z,y XZ Vo, Aa,; (yj~7j)Du )dy dz.
Do

,R2) i,j=1 i,j=1
(Rl M f A 2 b 1 0 AR IE W) B8 2, B AW AT & (z,y) € D1 x Dy C 2, BD,, f(z,y) = 0,
f(&,y)Dy, =0, Dy, f(z,y)Dy, = 0, W_ERALfH

1 m

f(&m) det(B1)3 det(Ba) 2wmwn RIRE Jou(e.re) Lijzzzlwl' 1y (@5~ &)
. : (3.10)
E by As, (y; — 7;)D,,, dy|da.
[/DQ(T’RQ)JC(QU Y) i,jzﬁl/’m 2J(?/J 7;) y y} £
B T[15, p67) Al Al
D, Z 71’711-‘41 (xj 5]) =m,
i,5=1
=) HE AT IR .
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SNl o W
&) =

mk /
det(Bl)%det(Blz)%mekRTRS D1(&,R1)x Da(7,Ra)

fa,y)dady =

det(B1)zdet(By)2 R REV,, Vi J D1 (6,Ry)x Ds (7, R2) fw,y)dzdy.

EFE3.3(I AR W0, 00 ERTE, fr&0 B rmnBUSUIE N & 2, £ A71E(a,b) € 02,

153
|f(€,7)] < [f(a,b)] (3.11)
ST (€, 7) € QEBAL, M F7AEQ_E N R

iE #|f(a,b)] = N, 22\ = {(&,7) € 2 x D||f(&,7) = A} BIELE RO, Bk
k2 = 0.

BT (a,b) € 2y, MAEZ. M TAER(E,7) € 2\, BIfF(E 1) <\, XHT|f(&7)ERLE
Hgl MAFLELL(E, ) AR O IFEARIRU, S FATR I (u,v) € UB|f(u,v)| < A, FTBAU € 2\ 2y,
BP O\ 2T EE, 1K 3 Q) 2 A X P

{EHL(E, ) € O, EmZERBIRD(E, Ry) = {z € 21 : p(&,2) < Ri}, TERAEEBERD(1, Re) =
{y € 25 :p(1,y) < Ro}, HD(&, Ry) C1 1, D(1, Ry) C o, WRFFHEHE3.2, H

[ ) f(z,y)dzdy.

~ det(B1)det(B)® Ry REV,, Vi, /D@,Rnwa,Rg)
)

2
1
N (e = / o, y)dady |
7&7) det(Bl)det(Bz)R?’”R%kV%Vﬁ%:( D(s,Rl)xD(r,waN( 2 y)
HHolder N4, A

1
A2 < / dady / f(z,y)dedy | .
det(B1)det(Bz) Ri™ RS V2 V2 ;( D(¢,R1)x D(,Rz) )( D(¢,R1)x D(r. 1)
HEHE3.2, 4f =18, FH

1
1= T T / dzdy.
det(Bi)2det(B2)2 RT'REV,, Vi, JD(¢,R1)x D(r,R2)
Al .
A2 = . . / A2dzdy.
det(By)2det(Bs)2 RT*REV,, Vi, JD(e,R1)x D(7,R2)
H
/ dzdy = det(By)?det(Bs)? R REV,, Vi,
D(¢,R1)xD(7,R2)
j
1
A< / |f (2, y)|Pdzdy,
det(B;)2det(By)2 R REV,, Vi JD(e,R1)x D(r, Ra)
[l bt

1

0< 1 1
— det(By)zdet(By)2 Ry REV,, Vi /D(E,Rl)xD(nRg)
FEU‘XﬂL?fE%?(x,y) € D(faRl) X D(TzRQ)a ﬁ|f(x,y)| = /\’ EﬂD(faRl) X D(TvRQ) - ‘Qk7

O\ 2 Q2 HITTEE.
L LR Oy = 0, WRMER(E,7) € 2, Ff (& 7)| = A\ TIESAFBREL
N =0, BRHFF(E,7) =0, B FERERHEEL
BN > O, HI[15, p68JF e, fv = 0,i = 1,2,---,m, FHEWIERO,, fv = 0,5 =

(If (@, y))? = A®)dady < 0.
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1,2, k. BTCLf 7EQ FONF BREL
#iL3.2 W, 00W LT, #FEQEWIMAUCNOE N M, BEQWELSE, TR
(¢, 7)€ 2, Bf(& 1) < My, WERFAERESIN, |f(E 1) < My ((6,7) € 2).
HE£3.3 W02, 00uW TR, 35 f2 0 ERIIACUE N ek ¥, HAER LiEsE N
sup | f(§,7) sup | f(&,7)]. (3.12)

| =
(&,7m)en (§,m)eon
HE SRR R, M5 Oor.
T f2 RS R BT IBCSUE W e 4, T QRA S, HFEQ Bidsk, WAFAE S (a,b) € 2,
{15
sup_ [f(&7)[ = [f(a, D).
(&m)en
Wk (a,b) € 0821 x 8, N

sup [ f(& 1) = [f(a,b)].

(&,m)ean
VU 25 18 B
B (a,b) € 01 x Do, BQHHRNQ = QUQU- -, Hrh Q0 -A FEEBIFE, j = 1,2, -,
WIAELE 845 (a,b) € 2. BTAER(E, ) € 2, HIF(E,7)] < [ f(a,b)|, fFAREMBUEN %%, R4
SEHE.3, W F7EQ; FH A, ORI E, it
sup_[f(&,7)[=1f(a,b)[ = sup |f(§ 7)< sup [f(& 7)< sup_[f(§,7)],

(&,7)eR (¢&,7)€082; (§,m)€002 (&,m)eNR
R
sup_|f(&,7)| = sup [f(& 7).

()R (e.1)€00
HIL3.4 W0, 00 b FTIR, R QAR R R N BUSIE U R K, e B AR R
w(&T),

,T)| < sup lim Ul
| £, 7)] (g,n)eaﬂ(u,v)ﬂ(Cvn)V( )l (3.13)
(u,v)eR
W A sup lim |f (u,v)| < +oo, HRIRAIL. £
(¢ € (W)= (Cm), (uv) €2
KGR & 71) e,
p(§7) = lim  |f(u,0)], (& 7)€dn.
(u,v)—(&,7)
(uw)eR

(&, 7)1 EE S MR EE, WAFIE— f(a,b) € 2, #if30(a,b) = {supp(u,v), (u,v) €
Q). BT R R AEE & RIS IE ) iR AL, o2 2 b R AR R INAUSIE W R R e
3.3, W(a,b) € 00. BJ

\f(ﬁﬂ')\ = @(faT) < @(a,b) = sup im \f(u,v)|, (577.) c 0.
(¢m)EdR (U(U)Yé%zn)

M| f(€,7)] < sup Hm  |f(u,v)|.

(¢mean (u(’v)_)’é%”)
EH3.4 W0,00W LRTIR, FHfRQPRESL R, WX TAESARAHXEL C 2,
IQ - ‘927
oy 0¥ =0 (3.14)
OI1 X014
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FRSLIN S DB E R g € Fy, gD = 0, HAEEh € FY), Doh = 0, 32
Co = / g(@)doy f(z,y)doyh(y) = 0. (3.15)
8]1 ><8]2

W wME Yg =1, h= 18, gD, =0, D,h =0, HHECEEM, 775

do, f(x,y)do, = 0.
8[1 ><812

H . ST B E A RAXIEL, L, ¥, L2 mXla e2m, 2kA /NI, ek 15
?'JE’J/J\WEIEUEIS X I(;), i=1,2,---,2m j=1,2,--- 2k
2m 2k 2m 2k

Cy = ZZ/ w 81“) x)dog f(x,y)doyh( ZZ

=1 j=1 i=1 j=1
WAEAE 1 (1 < iy < 2™, 1 < gy < 2F), 43

| i1 j1| = W‘Cd

1361(11) X 81(1% = (9]11 X 6[12, Cl. Xj]ll X Ilgéﬁﬁéjgﬁﬁlﬁl*$%ﬁ?£, qﬁ'\ﬁ”ﬁj\z}ﬁ, ?%I‘EIJ

11 ,J1
1
|Cql > W' Co
MFX A {1, x I, }H—2 mi(a,b).
R N fFLE 5 (a, b)Ab % 2, ”UX]L{E He > 0, f£1E51(e) > 0, d2(e) > 0, Hp(x,a) < 61(¢),
p(y,b) < da(e)R, ﬁ|f (z,y) — f(a, b)| <e, ﬁﬁﬁjﬁﬁ’lq f0(Iyn) < d1(e), 6(Igra) < 2(e), M
/@ o 19) ~ (@ ) ) — BB

/ —g(a)]dog f(x,y)doyh(b)+

oI q’'1 xOI q’2

/ g(a)do, f(z,y)dor [h(y) — h(b))+
oI 1 xOI /9

g(a)do, f(z,y)doyh(b) =
Ol 1y X015
(1‘3+C<2>+C<3>+C4>
WO A
o) - l9(2) — g(a)ldo, £(a,b)da, [h(y) — h(D)}+
oI, 1 x 01, /9

m

/ Z(xl —a;)0z,9la — t1(a — x)]doy X
oI, /1><6[ r2 j=1

[f(z, (a,b)] dayZ b;)0y, h[b — t2(b —y)].

o<ty <1,0 <ty <1, W10 5] #3. 1$DStokes/A\\fVﬂ°ﬁjjO XFES I, A |2 — ai] <
L= %p(w), |y —bjl <o = plgp(y, b), |0z, 9la—ti(a—=)]| < My, [0,,h[b —t2<b—y)1| < Ms,
HopiMy >0, My > 02— MEH, i =1,2,--- ,m, j =1,2,--- k, H|do,| = [Ny, |dp = dps,
|doy| = [Ny, |duz = dpe.

CO < m-k o) . V(Oh) V(9ly) (1)

popy 20 2 9ame1) S g G " o

- Ms.
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O
c? = /8  lgla) — gla)dof(a.bida,h)+
oo, J900) ~ (@001 2:0) = (0. D)ah ),
Sop o5 —30, 5] #3.1F1Stokes A Lc ?Jijjo, 14
c? = i — )0, gla — t1(a — o)|doo[f(z,y) — f(a,b)|do,h(b
@) /882_} 0:)u.9la — t1(a — @)dos [z, y) — Fa,b)doyh(b)| <

1 §(L) _ V(OL) V(0L)
[R(B)] -1 My % S od e 9d'(m—=1) " 9¢'(k—1) "

A A T O A
1 6(12) V(0L) V(9I)

(3)
|Oq’ | S |g(a)| ) k ) M3 : ;6 : 2q/ tE 2q’(m—1) . 2q’(k—1) .

wC 4
oY) = g()( /BI . daxf<:c,y)doy)h(b>=0-

g5 LR, AAAEM, > 0, 113
|Co| <2720k |C| < My - e

FTLACy = 0.
3.5 W0,00M LFE, fe FY r>2 HEMESHERAKIAL C 2, L, C 26
/ do,f(x,y) =0, / f(z,y)do, = 0. (3.16)
3 5 oI, ol
MXHER (¢, 7) € [ x LA
f(er) = /a B9, f (o), Bl ), (3.17)

IE RS ERARMXNL C 2y, I, C 2, AFB(E,7) € I x I,. BT f1EAE 7)AbiE

g WXHES e > 0, 777661 > 0, 62 > 0, £ (E+m1, T+ 1m2) € I x I, Hlm| < 61, |n2| < S, H
|fE+m,Tm+m2)— f(&T) <e

BLERHL, Iy < &1 () MK, MEMIXIALTy, T, C I, AT AR, Iy < 0a(e) Wi, 1N
X i) Ty, Ty C Io. T fIE8E, Mo 01, y € 010, Bf(z,y) — f(£,7)] <e.

i 51 #E3.2H

Ew(x,g)damf(x, y)deEW(y7 T) =
01 X913

e+ / (@, 6)dou[f(a,y) — F(E.7))doyEa(y,7) =

811 ><612

f& )+ I5(8,7).
1{1‘11\J1§J\55Zk1 /NP X T, ’H’I2\J2%52k2 | ’J\lﬂElEﬂ 1

n\Ji = ZJM,IQ\JQ ZJQJ,
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Lier) = / q  Bu(.6)douf(z,y) — f(67)doy By, )+
O(I1\J1)x0(I2\J2)

/ C Eu(@6)doulf(x,y) — f(€7)doyEuly, )+
8(11\]1)><(9]2

Ey(z,§)dos[f(x,y) — f(§,7)ldoy Eu(y, 7)+

91 x(I2\ J2)
Ew(x7£)d0'w[f(xay) - f(§7 T)]deEw(y,T) —

kalJl e
i= 1 ji= 1 9J1i ><8JQJ

k1
S Be el - 16T, Bl
ko
; /3J1><8J27 Ey(z,&)dos[f(z,y) — f(§ 7)ldoy Eu(y, 7)+

[ Bunodolfey) - £6 o, Euly. ) =
0J1x0J2

16(577-) + I7(£a7) + 18(577-) + 19(577-)'
é‘%Lj‘ Iﬁ(é, ), %(x,y) € dJy; X (()"Jgjﬁj-, (Zl',y) 7& (6,7’), m(316)ﬁﬂ%ﬂ

0J2; 9J1i

0J1ix0J2;
PRl ikt v P 3. 445 kk
S Buw8do.fe o Eul. ) =0
i— 1] 1/ 0J1:X0J2;
k1 ko
HHHER 3. 1755[122/ ,O)doy f(&,7)doy Ey(y, 7) = 0. WI(E,7) =0
i=1 j=1 OJ1; ><6J2]

HRHe I, (¢, 1), HoI #3145

k1

HEn = ) / i [ [ @) - f<f,r>]] 40y By, 7).
EE%IEEZAEI%H/ E,(x,&)do,f(x,y) = 0. HStokesA T

0J1i

aJ1i

ES)lie

J1i

17(57 T) =0.
R ATEA Ls (€, 7) = 0.
gi bpnidk, R AR 3.1H

fer) - / (e, €)dos (e, y)do, Eu(y,7)
6[1><812

/ Eo(z,€)dou[f(2,y) — f(6, 7)Aoy Eu(y,7)| <

8]1)(8]2

E,(z,§)doydoyE,(y, T)
8.]1 X 8.]2

&€ =¢.

B (x,€)do, f(€,7) / B2, 6D - fE,r)da+ [ Eu(w,€) - Do f(6,7)dz =
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Wﬂif@,7)=(/‘ Eo(2,€)do, f (2, y)doy Eu(y, 7).

Ol x0Iy
FEH3.6(MorerasE ) 02,0000 FFTE, fe FS), r> 2, M f2 0k o 1 i
PIFE o DB R R ER XL C 2, I, C (o, A

do, f(x,y) =0, / f(z,y)do, = 0. (3.18)
1) 220

I5
HE EVE BT 2 ERIAIUIE I R, HHStokes A XA AN

mgmwzu(/fmmwfﬂ
oI 220

T FI(E,T) € 21 x Do, WAFLERX I C 21, I C Do, [H13(E,7) € ) x I, M
M B3.5RIf(6,7) = / E(x,&)do, f(x,y)do, E,(y, 7). W IIASSCE N 68 500 i LA

8[1 ><612

B (&, m) BRI &N, f 2 B RInBCOIE Y ok 4L

EFR3.7(Painlevé ) #02, 002 LATIR, A0 = ﬁIX f};, ?Zvl = N{(z1,x2,  , Tm—1,
am)}, H (2,20, - ,2m_1) € R™L, ami%%iﬁ, D = 20N {(iy2, - S uk—1,br)}, H
Hi(y1,y2, -, yk—1) € RETL b @ MEH, A fIEQ\Q LR IMBIOEN L, Hf € Fh, r > 2,
W FAE 2 b2 IAUE N ek 4

W AHNTEL, PAERFAXIEL, I, 12l = 1) x Ir.

(1) BHINN =2, NI c O\Q2. BT AL MBOIET R %L, Frel

do, f(z,y) =0, / f(z,y)do, = 0.

_ oI N N Ol
(2) %IQQ 7é g, Eﬂ([l X I2) N (.Ql X .QQ) # J, /7"\
Ils = {(xlax% e ,$m—17xm)|(x1ax2,' T a*xm—laxm) S Ilvam — €< Ty < Gy +€}a

e = {(y1, 92, Yb—1, Y6) (Y1, Y25+ Yb—1,Yk) € L2, bk — € < yp < by + ¢}
T 4y S R AT I

U N2 =2, LN&#2. WL O\2, (I\L:) C 2\ 2, BT fEL x (I\L:) -
R IBURUIE U B 6, Rl

dU;cf(m,y) = Dwmf(mvy) =0,
8[1 I

f(z,y)do, = lim f(z,y)do, = lim f(z,y)Dy,, = 0.
al, =0 Jo(I\Ie) a0 D,

2/ I OFZI 7é J, Igm?}; = . )l_I\IJ(Il\IlE) - .Ql\ﬁl, Iy C .Qg\ﬁg, Hﬂ—]:f?:E(Il\Ile) X I2J:
FENBCRCIE N pR £, PRkt

do, f(z,y) = lim do, f(z,y) = lim Do, f(z,y) =0,
oI =0 Ja(n\11.) =0\ 1.

f(x,y)day = / f(xvy)Dwy =0.
812 12

¥ LN #0, LNk #o WL\L)C 2\2, (IL\Is) C 2\, BT fEIN\L) X
(Io\Ioe ) A2 IBUSUIE U pR 25, TR E

[ doufey) = timy doof(w,y) =lm [ D flay) =0,
ol e—0 O(I1\I1c) e—0 I1\I1e
f(z,y)do, = lim f(z,y)do, = lim/ f(z,y)Dy,, = 0.
oI, €=0Jo(1\ 1. ) €20\ .

Pl (1) 1 (2) FiMorera e BB B 52 2 L fy SO0 LE T 6 4.
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Some properties of weighted biregular functions
WANG Long-you', XIAO Zhuo-feng?, WANG Li-ping’

(1. School of Mathematical Science, Hebei Normal University, Shijiazhuang 050024, China;
2. Institute for Ethnic Groups Attached to Hebei Normal University, Shijiazhuang 050091, China)

Abstract: Weighted biregular function is a further development of weighted regular function,
and weighted biregular function is an important class of functions in Clifford analysis. On the basis
of the study of weighted regular function, combined with the characteristics of weighted biregular

function, Cauchy integral formula for a point outside the sphere, mean value theorem, maximum

modulus principle, Morera theorem, Painlevé theorem of weighted biregular function are discussed.

Keywords: Cauchy integral formula for a point outside the sphere; mean value theorem; maxi-

mum modulus principle; Morera theorem; Painlevé theorem
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