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Abstract

As an extension of octonions over the complex number field, complex octonions have shown sig-
nificant application value in theoretical physics. They can describe spin states in quantum me-
chanics, the hyperbolic symmetry of electromagnetic fields, and angular momentum operators
and moment tensors. This paper first establishes an inequality of a kernel function similar to
Hile’s lemma in the complex octonionic space. Then, it discusses the existence of the Cauchy prin-
cipal value. Finally, it studies the Plemelj formula on piecewise smooth surfaces in the complex
octonionic space.

XE5IH: B2, TiEs, EAEE 2\ eI Plemelj 23], BRIEEL, 2026, 16(4): 25-35.
DOI: 10.12677/pm.2026.164088


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2026.164088
https://doi.org/10.12677/pm.2026.164088
https://www.hanspub.org/

oo

iy

&

%

Keywords

Complex Octonionic Analysis, Cauchy Formula, Plemelj Formula

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5]

Cauchy AR 3 S H = A 1) & A - =2 2 i 557 B W ST 25 Al . o, Plemelj 23 IS #
SLIAFHEARAENE, BB T A e AR SRR [ B N AEBR 2R, AR T SRR MR T R B8 N M BT 500 AT
RNZ AP EENLE . 14, Plemelj AR CH I 2 m4E 25 0 52 2B, X — KRR
Pl LY SRR T T A

1t Clifford 73 #4i3k, Plemelj A& T MSLARE R Z AR MIES B E R Fd 2. 20 4 80
FAX, Brackx, Delanghe A1 Sommen [1]E 46857 T 52 Clifford A% IE N s H A B HESE; Ryan[2]F)H
P A R ARG Plemelj 22 WHE) 2 & Clifford 73#7s L& o fsk BAE[3145 1 1 Clifford fX3( Cauchy
FRor A LA s KrauBhar F1 Ryan [4]1718 T 7 F A FUAR 73 JOF B2 Plemelj #5252 5.5 147NN  Eriksson
ZE[5]8 T 5E Clifford 24 o XUE 1E U % £ 1) Cauchy R4 24 20R1 Plemelj A3 IEHEK, Giirlebeck FliK
BAE[6)8F 5T T Clifford 43T A 25 15 T p& 0] Riemann JUF 7@ ; 2 &AL 4 50[7148H T X Cauchy
8 R FLAE IR ) R B A ) S IR, SEBL T Plemelj AFURHEST SR ETE. MBI . FEEREER] [9]
i 7 & Clifford 43 #77 Cauchy-Pompeiu 143 A 3. Plemelj 2 20 & I8 18 1] /@

EAELS A 0 )\ T E A s, AR - BB AN Plemelj A XA £ & MR . XM RAEZALH[10]17E52 )T
s B Cauchy B ARG BEfE, MR SR RIERE R Cauchy #1 AXHET 2 Lipschitz
i b, e\ oo (1 Plemelj A FIHGFIE R 12) RGHE L T 2488 )\ o35 #7 1) Bochner-
Martinelli #1453 #it s FHEMEFIL /NN 13148 1 )\ e85 Dirac 57 AW H - inl @, 5635 [ & 121
o FEER[ 141550\ n AR PO Y & i F1E, SR E Plemelj A3, 583 7 5HE
Hito WG, AR RS SR T e 2 ) e =T, @50 T 2R Plemelj BEER A 3. IEFEK,
AR MBS H BIBA[16]-[181WF 5T T )\ o7 M A 0945 /R (A% 25 16], Hahn-Banach €3 PL f Paley-Wiener
R, PR T\ BN [F, B\ o) B A R I H B R ), SRR SR
[19] [201¥ 2 )\ TCE N T 0 b i s s 5 05 o0 i, HoR e A5 A 51 730 i) 2 27 B HET 3
T\ ToE A R e

TERT AL J\JCH Cauchy-Pompeiu #3734 SR b, ASCE e 78 )\ e 4 241
Hile 5 # ) —Fiz BFIASER, FREE T2 IEW R B AR r RREFL T Plemelj A0, & /\Ju%l Plemelj 2
AAMLGEG TR A TR R, AP FE )\ o 5T Riemann 4E W @ & AR 0 7 18
PRHt 7 TR AR LA,

2. FEHIR
2.1. SE/\tH
INTEH O R e, 0, LRI B AL &1 R — ATBRARE,  ELIKALHE &

ik

DOI: 10.12677/pm.2026.164088 26 FHIBH 2


https://doi.org/10.12677/pm.2026.164088
http://creativecommons.org/licenses/by/4.0/

oo
il
&
4

el.ej.+ejel.:—2(3‘ij, i,j=12,--,7.
J\TCHUE 2 8] (I SRIERN a0 R (R 1)

Table 1. Multiplication table of the standard basis

= 1. pEEFER
1 e e, e, e, A € e,
e -1 e -e, e -e, —e, €
e, —€ -1 e € e, —e, —e;
e e, —e -1 e, —e, e; —e,
e, —e, —e, —e, -1 e e, e
e; e, —e, e —e, -1 —e, e,
€ e, e, —e -e, e -1 -
e, -6, e e, —e, —e, e -1

72 AT\ ORI LA B A G A . MOMER G, k=127, B
ee, #eep
TSI, KR j k=12, i % jEk s (ce;)e, =¢(eje, ) AWML, R T
G,k € 41,2,3},41,4,55,{1,6,73,{2,4,51,{2,5,7},{3,4,7},13,5,6}}
FIrbh, AT AT RS, SN\ e g A
[x,y.2]=(xy)z—x(yz) -

LE O LA MR, B [x,y, 2] = [y, 2] = [ 2x] « BAREAEE ST NI A 0, (HE L
L A, B

[x,x,y]:[x,f,y]:O-
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a0l (62 doie (/(6) =/ () e (6 =) (don (£(£) =/ ().
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