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e LRBF R R LA b, ARSCEBEHFIT T Clifford 2387 A IIAUBE W B % Cauchy-
Pompeiu AR, Cauchy Fl4r 2L K& Cauchy BRI/ 571 31 FAE R

§2 FIEAMA

ix {61,P2,~-- Pn}ﬂf n ?’%D\EE 2[A] R™ ﬂﬁ*ﬁﬁ‘@fbﬁé%, An(R) J& 2" 45 Clif-
An(R) EF‘E’J%JB% ﬂnj‘u%?@ eN = enen, - -en,, FHLF N = {Ny,--- N} C
{1727"' ,TL}, E— 1 < Nl < - < NT < n. ﬂ:ll N=0o Hﬂ.v EN = €0 = 1. WE_X'T:J:,EE%
LR a € Au(R), BA[RARN a = %:GNGN, Hr ay € R. Clifford RBHRIEZHAFMT
FUR
e = —1, 1=1,2,---.,n

)

€i€; = —€;€4, 27.7 =1,2,---,n, i <j7

a-b=b-a, a,beA,(R).
An(R) FHE—TCER o WL ILHE5 7 2 X

ol = Viaah = (Slan?) . 7= Y anen.

Hey =(— 1)#N(#N+l)/2€N #N 2k N HHEH5.
w Qi C R (Q € R™) Z—IEBEBEBHE, WENXTE Q FEIET A (R) HEEL f
ARARA f(x) = %fzv( v)en, FHH fn(z) HEEEEL FQ:) R O BB,

B
D= {f ] F 0= A ZfN Jen, fn(x) €CT, x € U}
Z: 4t Divac HF& T
D:Fy - Fy™Y,

n

Df - zg—f =3 e

fD= i Z %e]vel
i=1
BIAL Dirac HF D, KHHi D, ﬁ%ﬂm)@@
= 10, Dy=» i, (2.1)
i=1 i=1

Har vy (i=1,2,-+ ,n) B—4 Clifford ¥E. ¢; BMETTEII3C [16] Brid.
MR BT A, BE SO

ZBl 0} +2 > Bu,0i0;, (2.2)

1<i<j<n
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HAr By, Z2HkE B, 113/‘]773,%' B FHM B %ﬁ%ﬂ"]ﬂi%%ﬁ@; NI BT A =
By MIEW TR By WREXMFRIIEEH 4, R A7 = B, *. AN B B B
Cholesky 43 By = L1LT (Ly j&Xt A& LICRH AT 0 BT = AR,

Z B STF A H95EXh
ZBQ 0} +2 > By,0i0;, (2.3)

1<i<j<m

Her By, HFE B WITEK. #M: By S5HFE Bl BRI
TN 2.1 i F FR Q=0 x Qy CRY x R™ H1 C7 (r > 1) BEH2k:
FY ={r1f:05 AR), =X iwtaen,

In(z,y) € CT(Q), z €, y€Q2}-
BN 22 BfeF), r>1 %
Ny O OfN _
Dwzf(m,y)—zwlg—zwzewa—%—(),

3fN

f(xvy)Dwy = Z ay]

TFR (2, y) A HIAUBE T 25 %K.

EM 2.3 XMNF R WEEFA = (6,8, &) Fl o= (21,22, ,xp), X z
& Z A ARRRICHEES p1 Ky

Z A, ( —&) =z —¢), Az —9)), (2.4)

1,7=1

He Ay, 2R A ITER. 2 o # & B T Eﬂ]ZlEﬂEﬁD\EEEE%jﬂ r, Bl =z = ¢,
WAE z— & =ra*(lz*| = 1), #EpEA 2* (0, ,0) Z[EATIERR RIEBICAE po, WIFH
po = c1 > 0. BATHERA

p1 ="1po, pP1 = C1T1.

IEX 2.4 Xj‘a: R™ W{]‘E—%ﬁﬁ)ﬁ T = (7—177—27"' 7Tm) ﬂ:ﬂ Yy = (ylay27"' 73Jm)7 %X Yy
M Z AR AERK R p2 2

T) = Z Az (yi — i) (y; — 75) = ((y = 7), A2y — 7)), (2.5)

i,7=1

Hr Ay, BHRE Ay ITE. UG p2 = rapf F1 p2 > cora.
FAZSMAT3C [19-20] Fiy 7 L TR B AN ST T A, A OISR 51K

In pq, n=2,
1

det(By)zw, | _—1 1 7 >3
n_2pn n—2

I?(Q?,f) = r # &, (26)
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HA w, R R ALERIIRM R, det(B1) R E B T8I,
In po, m=2,

X y#T (2.7)
m =3,

~ 1
K(y,7) = det (Bt |1
m—2pj
HoA wp Fm R™ 1 BLALERE R R, det(Bz) FREM By ATHIA
¥ Do, fEMZE] K(x,€) L, 135
~ 1

E,(2,8) = DyK(x,€) = Wpl Z Uiy, (2 — &) (2.8)

“m—2>

1,j=1
T A, = DD, NIT Do B, (z,8) = DD K (2,6) = A, K (x,6) = 0. # E,(z,&) B
ZEIENI R FIRERE B, (2, &) SEAARAT IE M B 4L

W#¥ D, 1EFE] K(y,7) L, 55

E,(y,7) = DuK(y, S — A 2.9
(y,7) (y,7) = det(Bg T _jzlw 2, (2.9)

BT Am = DoDo, Ml DuEo(y,7) = DuDuK(y,7) = Ap K (y,7) = 0. 8 E,(y, 7) 2
BUAEIEN s %L RIRERIE B, (y, 7) S I0AUA 1E U] 2R %5

5|38 2.1 (I, [16], Stokes /v=)  # Q1 W EFFIR, Q1 BAEIEWE, u,v 0 Q1 — Ay (R)
& O LREZET R EL, WX AL Dirac FHF Do, B9 F AR

/ (vDy - u+v - Dyu)dr = / vdo,u, (2.10)
o o

Hedo, = Z YNt dpn BAEAARR {1, -, ¥n} T A (R) HRYERRBOT, M1 = (M1,

M) 79$145'H£ﬁi dpy KPR EE R, WA do, = Mdu. do™ RFEREoE, B
d;v =dxi A ANdz,.

it 2.1 1ETIHE 2.0 BISRAE T, AURIEE o AU IE U BB R HL w S A AL 1E U R

¥, WA
/ vdogzu = 0.
193

BIE 2.2 (W [16], MALENSEEE Canchy-Pompein A4K) # 21,00 I EFFiR,
uw: Q= Ay (R), H u 78 Q LIEZET Y, WA

B, (z,8)do,u— | E,(z,€) D, udr = {u(@’ e, (2.11)

o0 o 0, ceql.
WL 2.2 B Q2,00 MEFFIR, v: Q2 = An(R), H v 78 Qo EESEA, NH

/ vdoy E,(y, T) —/ vD,,, - Eu(y, 7)dy = {U(T)a TE ?ia

0o Qg 0, T E QQ,

Bf doy = 3 Mo din RIEIRR (V1o v T An(R) HETHRBOE Mo =
J=

(Nay, -+ N, ) AHREALINERE, due IR ETAMOC, WE do, = Nodpo. dy™ KA
B, B dy™ =dyi A Adyim.
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B C R E—HFEEHMBF 00 8, X TR € € Q1 KL EAFD, e >0
At 1R n QEAREKIREE BEIER U1 (€) = {2 € Q1 : p(&,2) < e}, OUL(S) BIIRTTRIUIMNE
] i, T OUL- (€) BB BOITRFIRR A

o(t) = eBiri(t) + €, teR", (2.12)
Hrr(t) 2 R FERICEE R T AR SEOT 2. B3 [16] TR =Uaaz
E,(z,§)-do, = widun. (2.13)

B Qy CR™ A FBEDT 092 FEEH, MTER 7€ Q2 hr AF 0, >0
AR, A m ARAERR RBE B ER Use (1) = {y € Q2 : p(7,y) < e}, OUs(7) KRBT RISME
&, W 0U2. (1) MSETOTRAIRR N

y(t) = eBira(t) + 7, teR™ L (2.14)
Hor ro(t) 2 R™ FERIRIEE T AL BR S 8O5 2. B3 [16] AT 2L
doy - E,(y, 7) = wid,um. (2.15)

§3 MOIBIEN|ZFZHEY Cauchy FRAHAR

5138 3.1 (W [16]) ¥ Q1,00 W LR, v: O — Ay (R), H u 78 Q1 LEZT,
Ure(€) = {z € Q1 : p(x,§) < e}, WH
lim E,(z,&)dozu = u(f). (3.1)
e—0 U1 (€)
#IR 3.1 17 Q0,00 WM EFTR, v: Qy — An(R), H v 7E Qy FIEZETH, Uso(r) =
{y € Q:ply,7) <e}, WH

hm UdoyEw (y7 T) = U(T)'
e—0 AU (1)

I3 3.2 Q=0 x O, K1 C O C R, NEZEEFLE, K1 A n FEAiE
HIERTIE, n > 2, Ko C Qo C R™, Qo HAETHMAE, Ko A m AR ZEMIRE,
m =2, f(z,y) € Fy, g(x) € FS, hy) € F, r > 2, 0K, 0K, BA S EWTESFE N, N

| ool [ swione] = [ [ gwdosn]denm). 62

iE 2 g(x) = ;gc(x)ec, f@y) =2 fulwy)en, hly) = ZGI ha(y)ea, M

[ g@ao| [ reudon)]
0K, O0K>

=/ ch(x)eczwiNlidﬂl[/ ZfH(*Tay)eszjN%-dlmZhG(y)eG}
oK1 ¢ i—1 OK2> j=1 G

fr (@, y)No, duth(y)} ~

ecwieijec/ 90($)Nlidul{
G 6K1 6K2

=1

<
Il
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n

Sci,H,j,G = Z Z Z Z Z ecyienyjeq,
o G

C i=1 j=1
Hj 5 Stokes 242 A 1%
| s@ao.| [ sadon)]
8K1 6K2

=Sc7i,H7j,G{/aK gc(x)Nlidul/K {%(ffay)hc:(y)+fH(xay)%(y)}dy}

= Scomso{ [ Gt [ [Tl + utr) TS w)]ay

K aZEZ
& fu Ofu Ohg
+ [ actr [ [FEE @ o) + G2 0 50 av)

i c [0 ohe
= SC7Z,H73,G{ /leK2 Ry (z [8% (z,y9)ha(y) + fu(z,y) a9y, (y)}

Ofu Ohg

2
+00(0) G H o) + 2 ) G )| oy}

J
0*(g9c fuha)

= Sc,iH, ‘,G/ —5 5 (@, y)dady.

! K1 x Ko 3171'8%' ( )

GRS

/6K2 [»/81(1 g(x)dos f(x,y) dayh(y)

9*(gc fuha)
= Sc, G/ —5 5 (@y)dydz
i Kox K 3yj3$i ( )

9*(gc fuhe)
= Sc.im; / — = 2 (g, y)dady.
GG Kixk, O01i0y; (,y)dady

%z b, (3.2) Jior, B
L s@an| [ swnanpm] = [ [ gdons]anhe

EIE 3.1 (MAUSUIE N i EHy Cauchy-Pompeiu A3) ¥ Q, 0Q 41 LR, @ = Q1 xQy,
f:O—> AR), B feFy, r>2

/ Eu (e, €)dos f(x, y)doy Buly,7) — / Eu(2,€) - Doy f(2,9)Des, - Eu(y, 7)dady
801 X 9N Q1 xQ2

Ew (I7 5) : Dwm f(I7 T)dI + f(€7 y)Dwy ' EW (y7 T)dy + f(§7 7—)7 (57 T) € Q7
Q Qo (3.3)

0, (€&,7)eq’.
W Y (¢,7) e QW dBIEE 3.2 AR 2.1, 5

/ . (x,6)dos f (2, y)doy Eu(y, 7)
001 X002

= Ew(xag)daw |: f(xvy)doyEw(va)}
001 Q2
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= | Bu(w.do.| [ f@y)Da, - Buly.m)dy]

o Q2
= | B Du[ [ S D, Euly ]
= [ B@9) Duf @)D, Bl )dady. (3.4

Y (§,7) € QB L AL, e PR, MERR Ure = {2 € Q12 p(2,§) <e}, Bh 7 A
O, e AR AEBR Use = {y € Q2 : p(y,7) < e}, & Qe = U \Uie, Qoc = Q2\Use, HBT,
(&,7) € Oqo x Qo U, 1 (3.4), TR

[ Bue9) Dufle )P, By r)dedy
Q1e X Qo
= / Ew(:z:,f)dcfrf(x,y)dcnyw(y,7')

8915 X(?QQS

B9 f()de Euly T
B(Ql\Uls)x{)(QQ\U%)

= / Ew(xaé.)dawf(xay)deEw(yaT)
an ><892
- / Ew(xaé.)dawf(xay)deEw(yaT)
an ><8U2€
- / Ew(xaé-)dawf(xay)dayEw(yaT)
6U15 ><8§22

+ / Eo(z, )doa f (2, y)doy B (y,7)
6U15 X8U25

=1 — I — I3+ 14. (3.5)
BT I, T3 3.2 #ER 3.1 AT 2.2, 15

lim Iy = lim E.,(z,&)dog f(z,y)doy E,(y, T)
e—0 e—0 801 X OUs.

—lim [ E,(x¢ daw{
=0 Jaq, (@) OUs.

= | Bu(e.odo[lim [ f(zy)doyEuly. 7]
8 €20 Jous.

f(xa y)deEw(y, T)}

= |  EBu(z,8do.f(z,7)
o0,

= E,(x,8) Dy, f(z,7)dx + f(&,T).

Q
FE5 I3, d1 512 3.2, 513 3.1 MR 2.2, 1%
lim I3 = lim E,(z,&)dog f(z,y)doy E,(y, T)
e—0 e—0 OU 1. X8y

= lim [
=20 Jaq, LJou;.

_ /a N { i [ B €, f(:z:,y)}dayEw(y,T)

E.(,€)do, f(2,)|do, By, 7)



340 Bo¥ £ F AW 46 £

= f(gay)do'yEw (yaT)
19D

=, f(&y)Du, - Eu(y, 7)dy + f(&, 7).

BEWE L, B3 3.2 LR (2.12)-(2.15), 1%
I4 - / Ew(:z:,f)dcrmf(x, y)deEw(ya T)
OU1. x0Uy

— Ey(z,&)do, [ f(a,y)doy B (y, T)}

U, OU2.

/Im 1wn /T2 ) 5317“1 +§,6B2T2() T) — f(§, )] d/'l”r‘gi|

~/|7’1 1"‘)” |:~/|r2 =1 m dMTZ}

=Ji + Jo.
HEWR I,
1
|J1| = ‘~/|r _dﬂ'r ~/|r2 . EBI Tl +€75B2 TQ( )+T) - f(gaT)]Edﬂrz}

1]=1 Wn

gwnwm /IT1 . [/TQI ) fleBim )+5a532§7‘2(’5)+7)—f(é,T)Idurz}
<

= WnWm, ‘/lrl =1 |:/ sup |f(EB1%T1 (t) + 5’ EBQ%TQ (t) + T) - f(é-ﬂ T)ldll”r‘2:|

ro|=1|ri1|=1,|r2|=1

S sup | f(eBEri(t) + € eBEra(t) +7) — f(E,7)]

WnWm |ry|=1,|r2]=1

/ dlu”m'/ d:uf’2'
"r‘1|:1 "r‘z':l

X0 A(R), B feFY, r>2 L
lim  sup  |f(eBIri(t) + & eBira(t) +7) — f(E,7)] =

€20 |ry|=1,|ra| =1

e
e}i_r)% J1=0.
BEEITE Jo,
1 1
= [ [ [ awse]

_ wnim /Tll_ldum [ /m'_ldum} f(e)

= f(&,7).
i

21_1%&12 = f(gaT)
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Sl

611_I>I(1JI4 = f(gvT)
WR Eu(x,€), Eo(y,7) 20AE &, 7 )L BA a7 ik, HOrT AR 2] (3.5) Z2M)
lim E,(x,&) Dy, f(x,y)Dy, - Eu(y, 7)dzdy

€0 Qle X 925

- / B(2,€) - D, (2, 9) Do, - Euly, 7)dady.
Ql XQQ

Xt (3.5) WL € — 0, 5 LibiHe v B2 AU IE N % H) Cauchy-Pompeiu 225
EIE 3.2 (Cauchy B ARK) 4 2 Q FHIABSUIEN &%, A8 4 Lk 2528
f(g’T)’ (57 T) e Q?

[ Bw&doa (e )io, Buly. ) = { - (3.6)
Q1 XN 0, & 7)eq.

§4 IIAENFRZE) Cauchy BIFRHEFHYA R

EX 4.1 FHiZ Q00 LT, SMEER & € 041, 1 € 0, ME—NLL & A
L, 6 > 0 ABRBHIER Gr, Bh 1o A, 6 > 0 MERBHIER Go, HWER G1 5 00 BN
s, BR G2 5 092 BIZEH Aas, 0

B5(£0,70) = / B, €0)dos f (2, y)doy B (3, 70). (4.1)
(021 —A15) X (02— A2s)

#i lim @5 = T AF4E, BATHR L3R4 57 AU AL LR ST R eslny, BLAR 1 09 Liddr 450
17 Cauchy F1H, Fid I = ®(o, 70)-
EEE 4.1 ‘& Q,BQ ﬁﬂj:ﬁ)]"j&, f : ﬁ — An(R), E_ f S FS({)7 r = 2, fo S 691, T0 € 8(22,
A
/ Ew(l'agO)domf(zvay)doyEw(vaO)
001 XN

1 1
=32, Ey(2,&0) - Du, f(x,70)dx + 3/, f(&0,y)Da, - Eu(y,70)dy

+ / Bu(2.€0) - Do f(2,4)Du, - Buly, o)dady + ~f(€0r0).  (4.2)
Q1 %09 4

WE B Ais, Aos U0 PR, WISGSRE &

/ o, €0)dos f (2, y)doy Eu (y, 10).
(021 —A15) X (02— A2s)

2 Diouw = {9[(G1(%0,6)) U]} N (R™ =), Daour = {0[(Ga(70,0)) U]} N (R™ — Qy),
Hﬂﬁ]‘ Dlout7 D20ut E@ﬁrﬂ%iﬁﬁj‘%fﬁlﬁja JWJEEEJ'IIE 32, ’TﬂH‘

/ (2, €0)doy (2, y)do, B (y, )
(0921 —X15) X (8Q2—X2s)

— [ [ Eu&dof)]do,Euyn)
Q2 —Aas Q1 —A1s



342 Bo¥ £ F AW 46 £

-/ Bufobo)donf(ey) ~ [ Bl )0, f(0,0)]do, Euly.m)
02—A2s ~ /021 —A15+Diout

Diout

- / / Ew($,€0)d01f($,y):| deEw(vaO)
Q2 —Aas 021 —A15+Diout

- | Bule)onfe.0)]do, Bty m)
(9Q2 —)\25 Diout

-/ |/ Eu(w, €0)d0 £ (2, )] doy Fu(y, m)
0Q2—A2s5+D2out 91 —A15+Diout

-1 B (,€0)do [ (2,9)]doy, By, 70)
Daout 021 —A1s+Diout

-/ [ B oot doy Eulyio)
002 —A2s5+Daout Diout

+/Dzom [/Dlom Ew(x,fo)dsz(xay)}dayEw(vaO)

Eu(x,&0)dos[f(x,y) — f (€0, 70)ldoy Eu(y, T0)

‘/(891 —A15+Diout) X (022 —A2s+Daout )

+ / Ey(x,&o)dos f (&0, 70)doy Eu(y, T0)
(0921 —X15+Diout) X (092 —A25+Daout )

- / Ey(x,&0)dos[f(z,y) — f(z, 10)ldoy Ew(y, T0)
(0Q1 =15+ Diout) X D2out

- / Ew(xago)dowf(xaTO)deEw(yaTO)
(091 —A15+Diout ) X Daout

- / B, 0)doalf(@,y) — £(oy))day Eu(y, 7o)
Diout X (0Q2—X25+D2out )

- / B (2, 60)d0s f (€0, 4)doy By, 70)
Diout X (0Q2—X25+D2out )

/D Bl &a)doulf(w.9) ~ £, m)ldo, Buly.m)

+

+/ E,(x,&)dos f(&o, T0)doy Eu(y, To)
Diout X Daous

=I5 +1Is — I = Is — Ig — I1o + 111 + T12.

BB Is, HER 3.1, 18
‘[5 = / Ew(xaé-O)do'w [f(xa y) - f(go; TO)]deEw(yaTO)
(0921 =A15+Diout) X (0Q2—A2s +Daout)
= [f(&0,70) — f (&0, 70)] +/ Ew(,80) - Do, [f(z,70) — (&0, 70)|dx

G1(€076)U91

+/ [f(€0:y) — f(60,70)|Da, - Eu(y, 70)dy
Ga(10,8)UQs

+ / Eu(2,60) - Do [f(@,y) — F(é0,70)]Das, - Eu(ys 70)dady
(Gl(fg,é)uﬂl) X (GQ(TO,J)UQQ)

_ / Eo(,60) - D, f (@, mo)da — / Eo(,€0) - Do, (0, 70)da
Gl(fg,é)uﬂl Gl(fg,(s)UQl
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+ / F(60,9)Da, - Eu(y, 70)dy — / F(0.70)Do, - Bu(y, 70)dy
GQ(T(), )UQ2 G2(TO76)UQ2
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Abstract Regular function is a generalization of analytic function in simple complex anal-
ysis in high dimensional space, and weighted regular function is a further development of
regular function. Weighted regular function plays an important role in solving the heat con-
duction problem of anisotropic media. Weighted biregular function is a further development
of weighted regular function, which is another new class of functions in Clifford analysis.
This paper first proves the Cauchy-Pompeiu formula of weighted biregular function, then
obtains the Cauchy integral formula of weighted biregular function, and finally proves the
boundary properties of Cauchy type integral operator of weighted biregular function.
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