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gDy = gRy — 3 STy (g)er, Doh = Lok — Y. ei(H),
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i=1Zi et L
n kj
g |Lif - Z Ti(f)| - |L2h— X2 —eiTi(h)| pda =
i=1 Ti j=s+1Tj
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th & #3.37 5 Re [g [L1(T;(f)e;)h + g(Lif)e; T, (h)]} = 0, FHRel, = 0.
T IsHE
Zf Z el | Ti(9)eiTy(f)esh + Tilg)eifei Ty () +
= j=stl1 JQIXQZ

9e T (T;(Feg)h +geiTi<f>ejTj<h>}dx,

s k; n k.
Rels _Z 7l / Re (f)ejh +Ti(g)e; fe;T;(h)+

T

xX;
‘7 S+1 I .QlX.QQ
9e:T(Ty(f)e;)h +geiTi<f>ejTj<h>}dx,
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WFV1<i<s,Vs+1<j<n, HEMHIH
T; [Ti(9)eiTi(fejh + Ti(g)ei fe;Tj(h) + geiTi(Ti(f))esh + gei Ti(f)e;Ti(h)] =
9(=e)Ti(Ti(f))ejh + g(—=e) Ti(fe;Ti(h) 4+ Ti(g) (=€) T (fejh + Ti(g)(—ei) fe; Tj(h) =
—[geiTi(T;(f))ejh + gei Ti(fe;Ti(h) + Ti(g)eiT;(flejh + Ti(g)ei fe; T (h)]
T; [Ti(g)eiTi(f)ejh + Ti(g)eife;Ti(h) + gei Ti(Ty(f))ejh + geiTi(f)e; T (h)] =
Ti(g)eif(—e;)T;(h) + Ti(g)eiTi(f)(—ej)h + geiTi(f)(—e;)Tj(h) + geiT;(Ti(f))(—ej)h =
—[Ti(g)eife;Ti(h) + Ti(g)ei T (f)esh + geiTi(f)e;Ti(h) + gei Ti(Ti(f))esh] s
e B 3.3 1] 15
Re [Ti(g)eiTj(f)ejh +Ti(g)eife;Tj(h) + ge Ti(T;(f)e;)h + geiTi(f)e;Ti(h)| = 0.
HtRel; = 0. T#&

Re gdoy fdosh| =
le/a.(zg
Re / [(gRl)(ng)h + (gRl)f(Lgh) + g(Ll(ng))h + g(Llf)(Lgh)] dz.
21 X 25
#i£3.10 HgR, =0,Loh=0,L,f =0, fRy = O}, 5
Re gdoy fdagh] =0.

S 30k
[1] Brackx F, Delanghe R, Sommen F. Clifford Analysis|M]. Boston: Pitman Books Limited,
1982.

[2] Huang Sha, Qiao Yuying, Wen Guochun. Real and Complex Clifford Analysis[M]. Berlin:

Springer Science & Business Media, 2006.
[3] LiZunfeng, Yang Heju, Qiao Yuying. A new Cauchy integral formula in the complex Clifford

analysis[J]. Advances in Applied Clifford Algebras, 2018, 28(4): 1-12.

[4]  Shi Haipan, Yang Heju, Li Zunfeng, et al. Two-sided Fourier transform in Clifford analysis
and its application[J]. Advances in Applied Clifford Algebras, 2020, 30(5): 1-23.

[5] Yang Heju, Qiao Yuying, Huang Sha. Some properties of Cauchy-type singular integrals
in Clifford analysis[J]. Journal of Mathematical Research with Applications, 2012, 32(2):

189-200.
[6] Yang Heju, Qiao Yuying, Xie Yonghong, et al. Cauchy integral formula for k-monogenic

function with a-weight[J]. Advances in Applied Clifford Algebras, 2018, 28(1): 1-11.

[7] Li Zunfeng, Yang Heju, Qiao Yuying, et al. Some properties of T-operator with bihy-
permonogenic kernel in Clifford analysis[J]. Complex Variables & Elliptic Equations, 2017,
62(7): 938-956.

[8] Fu Zhiyuan, Yang Heju, Xu Na. Cauchy integral formula for k-monogenic function with
a-weight in superspace[J]. Acta Mathematica Scientia, 2025, 45B(3): 825-836.



500 BRE R HKFFR A0 FEAMA

[9] Huang Sha, Qiao Yuying, Wen Guochun. Boundary value problems of generalized regular
functions and hyperbolic harmonic functions in real clifford analysis[J]. Real and Complex

Clifford Analysis, 2006: 41-73.
[10] Qiao Yuying. A boundary value problem for hypermonogenic functions in Clifford analysis[J].

Science in China Series A Mathematics, 2005, 48(0z1): 324-332.

[11] Huang Sha, Qiao Yuying, Wen Guochun. Integrals dependent on parameters and singular
integral equations in real Clifford analysis[J]. Real and Complex Clifford Analysis, 2006:
125-158.

[12] ¥, Z4EI. B COliffordr i o — 3 B s 23 77 18 T LieBk AUt 7% (8] _E DK 7] &L [J]. Wb
TR 4R, 1989(Z1):1-8.

[13] Eriksson S L, Leutwiler H. Contributions to the theory of hypermonogenic functions[J].

Complex Variables and Elliptic Equations, 2006, 51(5-6): 547-561.
[14] Eriksson S L, Leutwiler H. An improved Cauchy formula for hypermonogenic functions[J].

Advances in applied Clifford algebras, 2009, 19(2): 269-282.

(15] FRubZF, T B, k- 0 D0 R 20 R AR O BRI 1 2 [J). B 244, 2009, 29(3): 716-726.

[16] Dinh D C. (m, h)-monogenic functions related to axially symmetric Helmholtz equations[J].
Advances in Applied Clifford Algebras, 2019, 29(5): 1-11.

[17] Dinh D C. Generalized (k;)-monogenic functions[J]. Advances in Applied Clifford Algebras,
2020, 30(4): 1-16.

[18] Du Jinyuan, Zhang Zhongxiang. A Cauchy’s integral formula for functions with values in a

universal Clifford algebra and its applications[J]. Complex Variables, 2002, 47(10): 915-928.
[19] Du Jinyuan, Xu Na. On boundary behavior of the Cauchy type integrals with values in a

universal Clifford algebra[J]. Advances in Applied Clifford Algebras, 2011, 21(1): 49-87.
[20] Xu Na, Li Zunfeng, Yang Heju. Cauchy integral formula on the distinguished boundary with

values in complex universal Clifford algebra[J]. Advances in Applied Clifford Algebras, 2021,
31(5): 1-19.

Properties of k-vector monogenic functions and related operators in
universal Clifford analysis
XU Na', YANG He-ju?, LI Wan-ying?>
(1. School of Economics and Management, Hebei University of Science and Technology, Shijiazhuang
050018, China;
2. College of Science, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: In this paper, the T; operator in universal Clifford analysis is defined and the commu-
tative properties of T; operator and Dirac operator are studied firstly. Then the L and R operator are
constructed by Dirac operator and T; operator. On the basis, the k-vector monogenic function whose
value is on universal Clifford algebra is defined, and the relationship between k-vector monogenic func-
tion and other monogenic function classes with harmonic functions is studied. Finally, the generalized
Stokes formula related to L and R operators in the universal Clifford analysis space is proved, which
is an important basis for finding the integral representation of k-vector monogenic functions.

Keywords: universal Clifford algebra; L operator; R operator; k-vector monogenic function;
Stokes formula
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