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Abstract

In this paper, mixed analytic function is introduced and its Riemann-Hilbert bound-
ary value problem is discussed. Firstly, Plemelj formula, Cauchy formula, Cauchy
principal integral (singular integral) and Privonov theorem of mixed analytic function
are established. On this basis, the Schwarz problem of mixed analytic functions is s-
tudied, and its solution is found by defining partition analytic functions. The Schwarz
problem of mixed analytic functions is used to deal with Poisson problem of elliptic
equations with constant coefficients. The specific expression of the solution is given

by Cauchy integral.
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1. 5|5

1. FEMRERSINR

oy 77 R R R on B f 2R T Poincare A1 Pompeiu ) T/E, N.I.Muskhelishvili £l
LN.Vekua @57 | REHE R I H T AP S5 [1] JUHE LN Vekua, 7EHZEAE [2] W,
FEAL IR LA G 77 R F o B R ) TR, 7E354E (3] b, R BEX B A B AR EO S AR R R
P H RBENE Ry TR AT RAE MR, 55 MOTRAEZE (4] o L2E B i6 R i
FEREAT 740, BR LRI FEEAE (5] Rt gt e EOd e B i T |G R 7T, H.Begehr 55 [6-8] £1%f
FAA )T X A IE 1 KB AH OGS 03 7 R 25 KA Tn) R (R AR 43 .

20 HA2H], AT BB 2 S AT AL 0BG I ENRAENLAR. s, WA T
IR, 207 21 thed 30 F-AX, XHRMTRRBCHEAT 7HET, SCHR [9] ST AT el s, XA
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RAMERAE THEFL, SCHR [10, 11] XA eR BB N Ll das il 25 11, SRR S ek 8,  BRVR A BT iR
. SRMRE, e T AIRECEIRIIYELY, [RS8 B0 B HET BINR A AR T R B 2%
PR, Qs SR AT bR 50 11 38 A (L 1) R R M — M )L, IR X R . AT SRR, AR R T A
1% B BAEY T AT, B S A B R ST R A TIRAE T, SRS AL, SR [12) 7E f
1998 “FZ5 T MUENT R AR Cauchy EH. Morera EHALEINIES B, FR X LR+
BUAAT oF £ ) 1 )5t J e Hilbert S4E ) & SCHR (13, 14] 733 7 XUEAT L) Cauchy i/\éj\/\it;
X RUAAT PR L) Schwarz 248 in] @REAT T ¥R SCHER [15] &1 T 307 B I SUBAT BB 221 Schwarz
W, A H T B RAELENE L SCHER [16] KT B2k B AOTR A AR BB Riemann S48 1) 75E
FTWEFT, SCHR [17) XEE i = M B Schwarz 324H 7] F3L.

1.2. AXHRENX

SCHR [18,19] X ARLAEMAIE 7 FE AR KA AEME— PEREATWEFE, R4y s SCIR [20] 5 17— 3K
Ao 75 REILAE IR R AR 3 . A SC RN PR A VR & A R B PR PR 25 S Schwarz [, X5 T
SCHR [21] 20 H 1% 2R B0 [ Bl 73 R (32 AR ) L B .

1.3. A EH=HE

AFE-FEG FNHE TR EEERAEN; B R58 W TIRG W 8 E 3 PUAR
RN EUY Cauchy B A3, Cauchy EHEM 7> IEFILERBRIEN, DUIR ST & AT
WiAAMIPER BB =84 T4 Schwarz W@, #2535 BIR— 2D W ST & AT B AL Schwarz
[, 5 ST o XRENTRR G, RS I T AZ IR SR DY & 51N R UM U7 FE Poisson [, 45
HIRFIAENT RN Schwarz [Fl/E, 45 KA.

2. REMTERE

W G RETm C PHREEITE, MMEE 2 G, B

of 1 /0f .Of of 1 /0f .Of

% 5 <81‘ +Zay) ; % 5 (01‘ - 8y> (2.1)
I of VR . N of ‘
FRER 2z € G, 57 = 0BT, WFRes KL fAEXI G BRI FER 2 € G, = =0 K

0
S, TRRE f TEDO G RAEYTRITHY. :

Ly

2.2
9z " oz =0, (2.2)

M f RN G B8 (N, n) BORE RN R 2R, Zn#£ 00, (0,n) BZMITH: 124
N0 BF, (X 0) B ILHEMHTI.
EH 1. [Cauchy A W f NHREBEL QO LRI RE, LN Q WK Jordan HiZk,
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Wr L T IE A, LR Ai; _ ng{ — 0, WAV Cauchy ARLIF
M A < || WS
-1 f(t)
F(z) = 27i / M+ nt — (A\z +n2) (Adt +ndt), z € D. (2.3)
4 A > |n| B,
1 f(t)
F(z) = 2mi / A+ nt — (Az +n2) (Adt +ndt), z € D. (2.4)
D A L FrH X5,
M fH—ERREMENTRE, MR L BTk Ent, FATE L Cauchy B3I :
_ Tl f(t)
F(z)—m/LAHnt__(Aan) (Adt + ndt) ,z ¢ L. (2.5)

XA SIEIE (A > |n| B2 |\ < |n| AHIE.
EX 1. [Cauchy EEMS (FFBH) W fe H(L)

o 20
1)) = m o [ o ST O ), (2.6)

XH D, (¢t,r) NELt A, r ERER. HRIR (2.6) 246, FRZN f(t) I L ECauchy E
ERR7.

Lfgtris A, ATE Plemelj Ak

EHE 2. [Plemelj AX] W L A C HHBORIEMLZ, W Cauchy By F(2) £ L Wik
PR, H

FH(t) = 57 (1) +(CI) ()
telL. (2.7)

F=(t) = 57 (1) + (CIf1) (1)

A Privonov EH.
IR 3. [Privonov EH] & f € H* (L), W (C[f])(t), F*(t) € H*(L), % D A L FiElX
B, W F*(z) 45 € H* (D) fl € H* (D°)

3. Schwarz [o]fl: RS HEATREAY Schwarz [o]f)

2B Schwarz [O)@ :
B ou NFRALR ) Holder ESESZeREL, WAL IR & DT R f {145

Ref = u, (3.1)
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FATL 5 18— NF IR AR ] 7L

BT R Iy REf € IR -

(At +nt) (At +nt) =1, (32)
I T S RN IE T ), BRI S+, Al S
SRERETREAY Schwarz [9)70 :
E—A St LIRA RN BB 2
Reg (t) =u(t), tel. (3.3)
Hbut)e HI),teT. & ¢ N (3.3) K.
EX S _EeRE L
1
o (z)—qﬂpl <A2+ﬁz>]’ z€ 8. (3.4)
E 1 BSRAE, o RRESMATEREH vt e T,
1
o (0= tin 0" () =0 | (571 (3.5)
z€S
w1 _— 1/v. -
H (3.2) 15 N =M+t LI p~' (A2 +172) = ¢, 1)
¢* (t) = o ().
X 2 (SXBHEE).
$(z),z€ 87"
P 3.6
(2) {¢* (2),z€ 5. (3.6)
M @ (z) ¥ 2
P =B +2ult) | p (3.7)
®(00) = ©(0),
it >k, H Plemelj A%
{c 2u]" () — C [2u]” () = 2u(t) .
C [2u] (00) = 0
DOI: 10.12677/pm.2023.135128 1250 HR A


https://doi.org/10.12677/pm.2023.135128

HOTE, Xtk

a8}
' 124] (0) = 2% /F ffﬁ)ﬁ (Adt + ndf) (3.9)
= %m 2u(t) (AL + 7t) (AL + nd) . (3.10)

H

d((At + nt)(NE+ 7)) =0,
(At 4+ nt) (M + 7t) = — (X + 7t) (\dt + ndt), (3.11)
(AL + nt)(Adt + ndt) = — (Xt + 7t (Adt + ndt).
B — iR R & i (3.9)C [2u] (0) € R AEEL c€ R, NI

C2u](0) 4 ic = C[2u](0) — ic. (3.12)
Rl
O(z) = C2u)(2) +ic, ceR. (3.13)

N (3.7) AR
B (3.7) WA —E 2 (3.3) B, BRIE Im®t = Im®—, Ui ¢ = &F. HATFHE L

U (2) = C[2] {pl < N i nt’)] +ic. (3.14)

BESR C2u] +ic /& (3.7) BIfE, WIS d43

1
-t - ) =t, Vtel.
r <)\t+nt> ’

ATH
Tt () — U (t) = C[2u] (t) — C[2u] T (t) = —2u(t) (3.15)
T (0c0) = C[2u)(0) + ic = C[2u](c0) + ic = ¥(0). '
Bl —W(¢) 2 (3.7) Mg, &
By = %[C[Qu] tic— ), (3.16)
WL (3.7), H Red®y =u, XHi2 (3.3) HIfE.
4. BEYMEEGFE Poisson [0]F
ambTw 1 g
2 2 2
Au = au% + 2@128(15; + a22gyg =0, a1 >0. (41)
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R (2.2) A MR BUH L AT Poisson 2 1F ul. = f(t) KIfE, b T iRy E59PTE X
fe H{T).

BN wy,wy A& (4.1) WIFHETFE

a11w2 + 20,12’11) + a9y = 0 (42)
i
n
Au = [(w1 —l—z)% — (wy — 1)882} [(wz —l—z)% — (wg — z)% =0 (4.3)
oy | “”] B IE AR, UL w, = @5 BA (42) BEIBI (2012)% — darias < 0, i
a2 22
LA Imw, # 0.

. 1 o . 1 e

Bu ou

=0 4.4
&z ~ oz (44)
A=w —i , b
) W = Wy, Wy (4.5)
n=w +1i.

PO Wy — i = wo +1i, ws —i=w +i. B Imw; #0(4.5) (BN anan > ad), B A £ .

0 0 0
uD——)\—Jrn D, —/\—Jrn8 WA Au= D,Dsu. HEIMIE, /7 ST £ (0,n)

9z’ B
iEA%ﬁ@ﬁ¢ {15

Reg(t) = f(t), tel (4.6)
Horp . 27 ()
P(t) = By (t) = 5 / N O ) (Adt +ndt) +ic, ceR (4.7)
501 .
#(0) = 5 / 2f(t) (At +7t) (AdE + ndt) +ic, c€R (4.8)

BER ¢ £ (A7) EEMHTEREL W D¢ =0, Hik
Ap=D.D.¢=0 (4.9)

XA R—SEHET, WBEANEE] ARep = 0. B Reg /2 /2 (4.1) F1 Poisson 2. HAGE 7
TR —MEEIR Poisson [0 f A A ME— R, WA 2 &5 e B
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TEH 4. Poisson [0] HUAEAFEME—fE.

T @ RIAK, RATATPAH (4.1) ME—fE. W
IR 5. WEETRE (4.1) WA EILE f(t) RN

u(t) = l L / F ) (Adt + ndf) — — / 1® (Adt + ndﬂ] .

i ), M+t — (Az + n2) i Jp A+ nt — (Az +nZ)
(4.10)

5. 518

FIFVR & il BT B3 Schwarz 7] @HUEW] T Poisson [nl @R (1A E HME—, IFas i Bk

THERFEEEGTE (12101453).
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