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Abstract

In this paper, based on the definition of bihypergeneric function, we first discuss an equivalent
condition of the bihypergenic function in Cl_,,,(R) by a decomposition inCl ,,,(R) space, which

is similar to the Cauchy-Riemann equation in complex analysis. Second, by changing some quanti-
ties of the equations in the results, we obtain another equivalent characterization of the bihyper-
genic function, which establishes the relation between the bihypergenic function and the partial
differential equation functions. They further develop the function theory of Clifford analysis and
provide a theoretical basis for the study of equations and operators in high-dimensional space.
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1. 518§

Clifford [1]ARHRZ —MAT 45 S(HA T He A E S50, 2 Clifford 78 1878 “EESZ ). Hypergenic i
HORAEAEIE D) Dirac B (0FEAE EAEHRIY, &85 70 o A 4l ok e i 4 7 (R BR U 2 F 4 . 2009
IR, S. L. Eriksson 1 H. Orelma [2] [3]#5%E /<& Clifford R+ hypergenic eR#IF4H 7 E )
Cauchy BIF/3 A0, 2014 4F, /KZ0[4] [5] [6]WF T 1 X H ) k-hypergenic k%) Cauchy B4R 73 24 A
hypergenic BRI AH S, FRIEF 78 T 5K Clifford 43471/ hypergenic e ##L Cauchy 4 FR 43 130 S %
I HZ5H T Plemelj 22 3F1 Privalov g ¥, 2019 4, BRZ[7]55W5T 7 X hypergenic B/ Cauchy Z4FH 4y
ANFBEFAIRER W . 2022 4F, T/ NN [8] 5 78 1 X R A0 ek £ AR 7 R o

AIRSCEET VA BB FAE R, ACLy o (R) ZE TR AR R EL (X, y) (K5 Po AN Qo &AM R IKI F BE, 118 T XL
hypergenic BRI 78 0 B A, NHE—BTHE X hypergenic B E 145 S B FH B 5 1 A

2. & HIA
2.1. Clifford #¢% Cl,.,.(R)

Cl,.10 (R) 3% Clifford {08, #fthe, =1, Cl,,,(R) KFHETERE
€01, 1€ €08, €8y, 8 18 e 88y o8, ELii i ee; +e,6 =26, (i, j=01---,n). XFvaeCl,,(R), &
a=Y a,e, a,eR, HFA={o, 0} c{01--n}, 0<e<a,<-<a,<n. HA=¢, e, =1.

A
2.2. C|n+1,0(R)':FE"J§2|55§§
#ta,beCl,,,(R), EX“""8%H: Cl,,(R)—>Cl,(R), e, =—¢ (J=01--,n), (ab)'=a'b’s

VaeCl,,,(R) AIME—H#ir N a=b+ec, b ceCl  (R). & XH WU
P :Clio(R)>Cl o (R)F1Qy:Cl,; o (R)—>Cl o (R), Pa=b, Qa=c, Hrbc i alp,#

1 Qy #E
Xﬂ‘ Va (S CIn,O ’ ﬁ
g,a'=ae,, a'g,=e,a. (2.1)
Eﬂﬂl Vae C|n+1,0 ’ ﬁ
g,a'=ae,, a'e,=¢,a. (2.2)
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B O, cR™A—IEFEBIF T, FY R Q, T CT B Ak,
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Dirac 51

Ho f e BY (Q < R™\{x, =0}) . ATLLE XAZIERY Dirac 5§

k
Hl'(sz,f—ZQof,
r k o,
Hif =D, f-—Q/, f
X0

EX 2.1 [2] #EHf eCHQ,Cly, ), HAFvxeQ(x, =0) 4 H f(X)=0, N f(x)HQ LR
hypergenic B4, 2, # H f(x)=0, WFK f(x) N Q LAI4 hypergenic L.
B0 cR™, Q,c R NEa il 74, Fl#5Q=0 xQ, d1Cr mBh4k,

f f:Q-Cly,s(R), F(%Y)= fas (X Y)eses,
AB .

fas(X,y)eC'(Q),xeQ,,yeQ,

Fi =

ino g el el el i, i g: e?e? . e?,
SESL 2.2 [7] BQ cR™\{x, =0}, Q,cR“"\{y, =0} NIEZEEITE, Q=0Q,xQ, WHIHTA

e

f(xy)eFRy, &

H, f(x,y)=D;f (X,y)—mx—_lQélx) f(xy)=0,

0

HY f(x,y)=Djf(xy)-— (2)'f(x,y)=0.
0

TR f(x,y) A9 Q LRI hypergenic BRi%L
e QY F (X y) FR F(xy) AE—ANEERQH, PYf(xy), PYf(xy). QPf(xy)#n%

AR A S
3. FELR
&fUJkE@,unwmuA%&u?%ﬁ%ﬁ-
F(xy) =P (xy)+e"Ql f (x,y) (3.1)
f(xy)=PR f(X y)+elQPt (x.y) 3.2)

NIRRT £ (x,y) 1Py #A1Q, M 43#, 45 WL hypergenic efi 1IN 56 1
51# 3.1 [2] #QcRY NIFEE@IFE, feC (Q,CIMO) .l

f
D, [XOTJ NE < (Pof)e0 (3.3)
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| _ yh-1 L
R(H'f)=x PO[D,[XSID (3.4)

Q,(H'f)=Q,(D'f) (35)

515 3.2 [2] WQc R NFASEIIFE, | eCHQCl,), M

f 1 n-1
D, (—J S H'f-——=PR'fe, (3.6)
X, X

0 0

] f
PO(H f)_xo P(D{WJJ 3.7)

Q(H"f)=Q,(D"f) (3.8)
EHE3.1 47 f eCH(QCl ), f(xy) =X Hypergenic 8 %78 43 0 B4 1 12
a(PO(yZ)’f(x,y))Jria(Qgi)f(x,y))e(z)_o
ayo j=1 ayj !
k oP@ f , (2)’f ’ (2)'f ,
Za Oya (X y) e(12)+aQ0y (X y)+(1_k)QOy (X y) -0
j= Yi % Yo (3.9)
P T (x,Y) _ie@ aQW f (x,y) _
X, = OX,
ie ) P £ (X,y) QR(xY) , (g BT (eY) g
= X OX, Xo
WEBH B
H f(xy)=P (H f(x, y))+e0 QOy (H f(x, y))
(3.10)
_ r X,y
=¥ 1Po(y2)(Dy[ 5 )j}reo QL (D f(x y))
0
X
o f (X’ y)
y Dr( f (X, Y)] _ k—lP(Z)Zk: ygil @
0 y y571 0 "0y = ayj
a(Po(yz)f(x,y)+eO Qs f (X y)]
k yg’l
_ yipd o
0 Oy JZ::; ayj j
a[w] a[Qs? f ,y>]
k 3/071 )/071
_ k—1P(2) —e(_z 4 2) e(z) e(_z)
yO 0y ; 6)/1- j yO ; 0 5}’,— ]
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B(Po(f fk(x'y)] {%‘? fk(xyy)]
K yO_l YO_l
yk 1P + yk 1P e((]z)
JZ:; 6yi ayo
a(oé?wx,y)] a[Qéi)f(x,y)J
1p(2) % (2 Yo " N Yo ! 5
+ykipl >§e3) a;j +yp@)]| g 6;0 g2
)., N 3))
. aPOy f(xy k-1 yo
= Jpykt o
; dy, s Y,
__5:6%y fF(xy) o 4 GC%?’f(x,y)+(1_k)cg?’f(x,y)
6yj 6y0 Yo
e
QY (D) f (x¥)) = Q4D (R £ (x,y)+elQL F (x )
:Q(()zy)ia(Poy f(x’y);yeo QOy f(x,y)) egz)
j=0 i
2 0Py f (%) & Qi f(xy)
:Q(()y)g(yTj)ej Q(()y);eé ( Yayj ) ]
:Q(z)ia(PO(YZ)f(X’y))e(z)+ @ a(Pf;yz)f(X’y))eu)
oy ~ ay, i oy 3y, 0
(2) ()
+Q(2)Zk:e(2) a(QOV f(X, y)) 2 @] o (Qoy f(x’ y)) o2
o j=1 ° ayj ! o 0 Gyo 0
_Q| e (Rt (x) %> o(Qs 1 (x Y))e )
” ’ ayO j=1 ayj !
( ()
:dp ny»+ia@wfuy»w)
Y, =1 oy; !
M
 OR T (x Y) e @%wﬂﬁﬂ Q) f(xy)
Hyf(xy)= ef? ! +(1-k) 222
j= ayj o Yo
(2)
pe| B0 £ AT
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HOHIE (X, y) = 0 BSr AT 4 1 J2(3.9) O BT PR AR
B 4

H, f(x,y) =Py (H f(x y))+e0 Q) (H f(x, y))
el L2 et ot ()
0
{ o, R E (1Y) QU <x,y>+(1_m)MJ

X 0%, Xo

Py T (%Y) & 0 0 f(XY)
AL el c)

Xo i=1 X;

T Hy £ (X, y) =0 M7 B4 B9 HEMRRAL, 27 b f(x,y) & hypergenic B%L I 78 /) 00 5 5%
R (3.9) AL, FHIE.

EF 2.1 KT E A Cauchy-Riemann J5 8, 57 17X Hypergenic PR E5 5 i sk 70 77 2 2 TR PR R
o NIHXTTHE(B.9) L B T A #4551 T XL Hypergenic pR#UH) S — AN EE 56 AF

SEHE 3.2 f(x,y) &M Hypergenic bR #7845 0 B 4 fF 2

—8(;: ) +D] (Q((,i)f (x, y)) =0

2 OF (X, y)+1—k
¥, Yo

D} (Qf (xy))=0

@ _
o P52 o 1), o

0 aXO XO
EHT e 3.1 0, FATA U A (3.9) 55 i T R4 (2. 1) BT .
i

o} (471 ()& 01 (xy)=0

o (xy)
0%,

(3.11)

QY f(xy)=0

R 1 (uy)_o(f (xy)-e0f f (xy))
W, Mo
:af(xy)+égaQ$”f(Ky) (3.12)
¥ N
. (2)
_a (x, Y)+8Q0y F(x y)e}f)
Y, Y,
Q) 2 (10un)-RE )

Yo Yo

- P (x,
_ g A xy) oy (%) (3.13)
¥o ¥o
2 OF (%, Y) . 5p0(y2) f(xy) 2
Yo Yo
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[ H ] 15
6B@f(xy):éﬁ(Ky)_%ganf(ﬁy) (3.14)
6X0 aXo aXO
o) @
005 (x.Y) _ o O (x.Y) _ oy OB T () (3.15)
X, 0%y 2
$(3.12), (3.13), (3.14), (315)AHIMRAFTRLAL(3.9), HIFH(3.10), RZALA.
e HAFE
4. 45ig

L hypergenic Bi%UZ Clifford 441 hypergenic B8 £0)3E— B HE, X hypergenic BT S0 26 F1K
BTN T-HIF 7t e 4 2 (8] o (R 7 AR AN T4t 1 B B Al . fEA SO, RATEESE 7 XL hypergenic i
BT B4, IX 8 R AT 2 43 Y Cauchy-Riemann 72, @57 7 X Hypergenic B £ 5
Rt i FE 2 TR BE R o XS EE L =E 5 T Clifford 43 #7 I EE G SE A, {H5CF X hypergenic BRI LA 1R Z )
FA Rt — AR, R SR B 4k ST 7T hypergenic bR AT T 10 A 2%, 40 BE— 5 B0 R

E&UH

[ XK H AR Rl 4> 11802208
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