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Abstract

Based on the real Paley-Wiener Theorem, this paper presents a method that does not involve do-
main shifting, which extends the real Paley-Wiener Theorem to the complex Paley-Wiener Theorem.
This method can also be effectively applied to other Fourier-type transforms. By investigating the
basic properties and operation rules of CK extension, as well as analyzing the Paley-Wiener Theo-
rem in the spatial structure with codimension 1, it is found that CK extension can preserve some
monogenicity of functions. On this basis, the Paley-Wiener Theorem with codimension p is further
generalized.
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1. 51§

Paley-Wiener & ¥ {I#% 0o B AR 57 I 350 R 25010 55 S 4 55 A0 ey 1L vt 738 4 ) AR AT S8 0 1 ot 2
RIS R R, M AEAE B0 i 5 B o0 i 2 A 28 32 . AN[1]HnT 1 1934 4F, % [ 40 2% 5K hi /R KA
F(Ralph Paley) 135 [H 27 5 v 1145 4E 4% (Norbert Wiener) 7E & 2 1 5 $0tsk 4 FL ik 28 e op 1E 3R Y Paley-
Wiener 5EH . M[2]7F 7T %0 Hardy %% (8], Bernstein %% [A] 1 Paley-Wiener 5& P & & 43 871 A1 48 B 043471 7 19
SR, Paley-Wiener 5& FRAE AT BRI 250D A 1) 3G K 285 A0 A %) 47 L P A0 460 P SR TG R bR o il G
s B i) AR BB DG E AP, IF BAESE KRB /A A B 43 310 7N, S AR A AR R A
Mk B A3

RYEHCH p I Paley-Wiener & BEH @K B SCERMESHET 2 p 46U BRI SCE, mdeddiEm)
B W iR AL T R B . FEAE S A BRI, % BT B A T RUE R p 4N S AT IR AR (3] 1R
WA A, G5 RMERRRER, ORI ICE 28 E BRI AR e ) ) ) 8, HES) TR
AE 5 A B E R [4].

AR T AERYEBCN p e 4E2S 8] TR i Paley-Wiener &3, CK &2 —Fl B 2 1) eR B4 05 15,
FERAERCN 1 IIEBLT, BT T CK T4 M FEAIE B AIE FRN o S X R 4ERC 17 () 45 44 i3t
17701, RKI CK ZE4R AT LURFFER B — S sy v, JRiEd R4EHCN 1 19 CK B Hh I al Bt — 2D
SR p ) Paley-Wiener 3.

2. M&EEIR
Paley-Wiener & ¥ & — 810 i 3 5 5 38K 1 SRR 21 8] R 2507 () B804 A7 2 1) £ il B AL AR 8 R AR
. RIFIEN Paley-Wiener B3R, SCEZL I CES TXFRXE A M L2 R%, AR
R R AY,  HOX M R e SE B 2R B BRAIAT) 9 L R
Ff R e HEA SRR m e, HAEMAR N A R — C W A o] UER N
C* bEmtr, JFHwES TS n e E R C, 15
|7t (z)|<C, (1+[2]) "™ (zeC?),
b, AR ENNE, TH, R S RZ ARSCERE, il brk N EE SCh
Ha(X)=max,,a-X o

W Cly, WFF5 20 (0,n) I FAEMEARE, HR" 5 (e, e, e, } B I BRI R

e, +ee; =-26, Hh jk=12,-n

REAIAS T R AR X = (X, X, X, ) B E = (&, &, & ) AT AR N DL 2R &

x:nxjej §:n§jj,
= =1

i R" HH X 5 & HIRK L RAE AT AR A
(X’Sg):znlxjfj €R,
i
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A DA s A2 i A AR
(x,&)= —%(Xé: +EX) 5
é\
R" :{x= %8 o+ X8, X €R, =1,2,--~,m} ,
PAK
]Rm*lz{x=xo+x:xO eR,XeRm} ,

IR BRI TR L AT ) 5 AR SRR LA 25 1A

CK SEFR L OS50 . FEREE ST T AR AT R A0 703 FHELAE S5 P — A i LA S R XA A
BraEs, HLAESh S5 F il FHE BB SR A E o PR CKSEFRZR I R thIT4E Q PN AT AR S A AT oR 450
ATRES N R™ AL Q MTT AR LA B0 By R B, XA AR TR AR 4E RN 1/ CK AR . X T 7k AR
YEHCN p 1 CK ST, ERER R HPITAE Q P AAEAT ST B BUE #0870 I 2 I P 5 465 Q IJT4E B
P BT PR A Y p =10, BRETL VA RY B R™ 5FORYERCH 11 CK EH#.

SE SCAE R™ (1 R B0 e FEL AR

F(£)=[me ™ 1 ()

{8 B3 AR i

1 i(x)
g(l)zwhme 9(¢)dé

Horp
§251e1+"'+§mem ’

FoF A8 ARG B SOBIESRFI R™ , AT e R E IR AR R '™, 4 X =X,8 +X -

i
e(x&)=ePe My (£)1e® ety (g),

Hr

T BT LAAS 2 g, 35 2 5 T
XX =12 =0 xi=x 2, +x =1.
3. Hardy %Z2[8]

FRATIAE vt 245 2 [P 0 5 AR (8 L AR S, X 9 R A A e R I A 14 A% o 30K D AT A 8 P 5K
f, SRIVRZ (R M AT OB 57 e SO A, T e f iR > Cy 58 AR 818 LI AR 60 e

Ff ((j)szdCi(x,cj) f(x)dx,
AR h th, 5 2 B B AR e AL, T R AR Ay B AR 3 ] DUSEF 9T 77 AR R s ] A T B
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Hardy %1) HZ(RY) & 0 L2 (RS, C(d)) 21 LR B B 7 I04%, BUKT S, #hpeds s ¢ ¢
L*(RY,C(d)) 20 L imd B RUE LN

C(y+t)= [ G(x=-y.t) f (x)dx.,

1 X+t

d+1 ’

G(xt)= _
( ) O-d+l |X+t|

& R Yl A2 8] Fh kB v S T R AR R 8L, 9 L
2”(d+1)/2
Gd+1 N W
F((d +1)/2)
& RO YERR LB A5 25 (8] b B ER O TR, T Hardy 25 8] ] LR IR N

HE(RY) =P (L (R, Cy )

H

P f(x)=—limCf (x—t) -

t—0
FEX 1 B fel?(RY,C) BT Hardy 21 H? 2 HLALY £ AAME— K REER U RS > C IR HiZ
HEHH 2

2
’

Stgoprd |u(x+t)|2 dx <||f

[FIHA e H? ALY | AA/EME—F RS u R - C o, I HAZ ARl 2

Stuop.f]Rd |u(x+t)|2 dx<| f["-

4. & Paley-Wiener &I

TEALEEA T, Tkl XKIR-P R NN AR MR 2 Paley-Wiener 22, JR R B AR s B0 E
BB, EXP SN R RATAT LB 5L Paley-Wiener & B il 5 Hi & Paley-Wiener & F .

SEH 1 WP RAAERBMF UL f e S(RY)HH 1< p<oo, MITEY 5K I IE LK 1Y

liminf

n—w
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5. KUY p BY Paley-Wiener ETE
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) supp(lf)c B(0,Q).
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|1 (xe,y)| < ce™,

2 supp(lf)c B(0,Q).
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