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1 ��� !
$�$%&'%(�%) Laplace *+�&,(*+'(�-))�./(*01)

+,2- [1–4] 34, .3!5(6"73*+5/#$ Laplace *+( Poisson *+)
Dirichlet 60122 Jeon Y[5−8] ( Fuglede B[9] &&,(*+89$6"73*+%2&
:.&3;&<'=,(*+.>?(@)�2 Sobolev[10] +,A3*54)* W

(m)
2 5/

#$;&,(*+2- [11–13] >/#$'%<'=,(*+6�+,2
B-/# n %;&<'=*+

∆(k)u = f(x), x ∈ Ω ⊂ Rn, (1)

+5 ∆ =
n∑

i=1

∂2

∂x2
i

, x = (x1, x2, · · · , xn);Ω ∈ Rn ,-(CD) n− 1 %.76" Γ )("E/
8 .. f(x) ,0$)9FCD)G12

* H2:34	I5 (50573095) ;<6=J
7K89L2008-04-11, 7M>NK89L2009-04-20.
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=A.89$*+ (1) )QB>�+RBS%.&T?,QB>� Green S%89$;
&,(G1)QB73UC%24<'=DE m =,()@7F.A+.B73GV6"
73.C:89$*+ (1) )QB6"73*+2&<'=DEHWCDG1)@7./#
$, Taylor ;D%XDEI+)JYZF/KG+,HI)2

2 "L#M
$% 2.1 '$G1 g(x, y) = Arl(ln r + a), r = |x− y|, x, y ∈ Rn, A, a E[1. l ≥ 0

ENO12JG1 Fm K9*+
∆(m)Fm = g(x, y), x, y ∈ Ω , (2)

P(
Fi = Air

li(ln r + ai), i = 0, 1, · · · ,m, (3)

L

li+1 = li + 2, Ai+1 =
Ai

l2i+1

, ai+1 = ai − 2
li+1

, i = 0, 1, · · · ,m− 1. (4)

\ i = 0 E.( F0 = g(x, y) � A = A0, a = a0, l = l0 ≥ 0.
$% 2.2 '$G1 F0(x, y) = Arl, r = |x − y| �= 0, x, y ∈ Rn, A, l E<M[12JG1

Fm K9*+
∆(m)Fm = F0(x, y), x, y ∈ Ω ,

P(
Fi = Air

li , i = 0, 1, · · · ,m, (5)

L

li+1 = li + 2, Ai+1 =
Ai

li+1(li+1 − 2 + n)
, i = 0, 1, · · · ,m− 1. (6)

\ i = 0 E.( A = A0, l = l0.
$% 2.3 N Fi O% (3) � (5) QP.P

∆(m)Fk = Fk−m, k ≥ m, m, k ∈ N . (7)

\ Fi O% (3) QP.R- [11] Q]R2 2.1 ( 2.3. \ Fi O% (5) QP.8^FS
( ∆Fk = Fk−1 ( Ak−1 = Aklk(n + lk − 2), lk−1 = lk − 2, S( (6) _T2CH`TU(
∆(l)Fk = Fk−1(l > 1), SQ]a% (7).

U& 2.4 b ∆(k)u = 0 E k & Laplace *+c k &,(*+.I+dbG1 u ∈
C2k(Ω) ∩ C2k−1(Ω) E (n % )k =,(G12J u1 = F0 , n % Laplace *+)QB>.P
bR% (3) c (5) Ve)G1 uk = Fk−1(k ≥ 1) E k =,(*+c*+ (1) )QB>.S(
∆(k)uk = ∆u1 = −δ(x, y).
$% 2.5 & n % k =,(*+

∆(k)
x u(x, y) = 0, x, y ∈ Ω , (8)
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a) \ lk = 2k − n = 2σ ≥ 0 E(QB>
uk = Akr

lk(ln r + ak), (9)

L(
ui = Air

li(ln r + ai), i = k, k − 1, · · · , k − σ; (10)

ui = Air
li , i = k − σ − 1, k − σ − 2, · · · , 1, (11)

%5\ i = k, k − 1, · · · , k − σ E.(% (4) _Tf\ i = k − σ − 1, k − σ − 2, · · · , 1 E.(%
(6) _T2

b) \ n > 2 L lk = 2k − n = σ < 0 c lk = 2k − n = σ > 0 L n > 2 EY1E(QB>
uk = Akr

lk , (12)

L ui = Air
li , i = k, k − 1, · · · , 1, /( (6) _T2

' a) RYZ$ n E[12ZRR2 2.1 $.[\KG(% (11) _T2J n �= 2
� 2k − n �= 0, RR2 2.1 ( lk−σ = lk − 2σ = 0 � uk−σ = Ak−σ(ln r + ak−σ). ]g
uk−σ−1 = ∆uk−σ = Ak−σ(−2 + n)r−2 = Ak−σ−1r

−2. ZRR2 2.2 $(% (11) _T.L
u1 = A1r

−2(k−σ−1) = A1r
−n+2. \$ ∆u1 = −δ(x− y), S ∆(k)uk = −δ(x− y).

\ n = 2, ( σ = k− 1 ≥ 0, + ui(i = k, k− 1, · · · , k − σ) O% (10) QP.L uk−σ = u1 =
A1(ln r + a1) � ∆u1 = −δ(x− y).

\ 2k − n = 0, ( uk = Ak(ln r + ak) � ui = Air
li(i = k − 1, · · · , 1). gh lk−1 = −2 �(

% (6) _T.L( u1 = A1r
−2(k−1) = A1r

−n+2 � ∆u1 = 0(r �= 0).
b) \ n > 2 � lk = 2k − n = σ < 0 E.RR2 2.2 $. li �= 0(i = k, k − 1, · · · , 1) �

l1 = lk − 2(k − 1) = −n+ 2 < 0, ^]S$ uk ,QB>2

ZJ lk = 2k − n = σ > 0 L n > 2 EY1.( li �= 0(i = k, k − 1, · · · , 1) EY1�
l1 = lk − 2(k − 1) = −n+ 2. ^].S$(% (12) � (6) _TL uk ,QB>.R2]K2

3 ()#M
U* 3.1 N u ∈ C2k(Ω) ∩ C2k−1(Ω),Ω ⊂ Rn, P(

s∑
i=1

∫
Γ

(
∆(i−1)us

∂∆(k−i)u

∂n
− ∆(k−i)u

∂∆(i−1)us

∂n

)
ds−

∫
Ω

us∆(k)udΩ

= α(y)∆(k−s)u(y), k ≥ s, (13)

k∑
i=1

∫
Γ

(
us−i+1

∂∆(k−i)u

∂n
− ∆(k−i)u

∂∆us−i+1

∂n

)
ds

+
∫
Ω

(u∆(k)us − us∆(k)u)dΩ = 0, k < s, (14)

+5

α(y) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

1, y ∈ Ω ;

θn(y)
θn

, y ∈ Γ ;

0, y /∈ Ω .

(15)
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: n E_6" Γ )`5a. us , ∆(s)u = 0 )QB>. σn ,Ebi^_)_7. θn(y) ,
6j y ∈ Γ E^c)Ebi^_k3 Ω Bl3)_72
' A`a y ∈ Ω )@726 y E^cdHmbE ε )i^ Bε ⊂ Ω . 4 . Ω \Bε 5&

u ( us +, Green S%.3,
∫
Ω\Bε

us∆(k)udΩ =
∫
Ω\Bε

∆us∆(k−1)udΩ +
∫
Γ∪Γε

(
us

∆(k−1)u

∂n
− ∆(k−1)u

∂us

∂n

)
ds. (16)

EÆnF.ecde$f3(73Af x(F^). &o%gpqHr73st+, Green S
%.Q6]a∫

Ω\Bε

us∆(k)udΩ =
∫
Ω\Bε

∆(q)us∆(k−q)udΩ

+
q∑

i=1

∫
Γ∪Γε

(
∆(i−1)us

∆(k−i)u

∂n
− ∆(k−i)u

∂∆(i−1)us

∂n

)
ds. (17)

%5 q = min{k, s}, Γε E Bε ) n− 1 %i^_2
(A) J us = Asr

ls , P4 Γε g

∆(i−1)us = us−i+1 = As−i+1r
ls−i+1 = As−i+1ε

2(s−i+1)−n,

∂∆(i−1)us

∂n
= −∂us−i+1

∂r
= −As−i+1ls−i+1r

ls−i+1−1

= −As−i+1[2(s− i+ 1) − n]ε2(s−i)−n+1,

Q6
lim
ε→0

∫
Γε

∆(i−1)us
∂∆(k−i)u

∂n
ds

= As−i+1 lim
ε→0

ε2(s−i+1)−n

∫
Γε

∂∆(k−i)u

∂n
ds = 0, i = 1, 2, · · · , q, (18)

lim
ε→0

∫
Γε

∆(k−i)u
∂∆(i−1)us

∂n
ds

= −As−i+1[2(s− i+ 1) − n] lim
ε→0

{ε2(s−i)−n+1εn−1σn∆(k−i)u}

=

{
A1(n− 2)∆(k−s)u, i=s ≤ k;

0, i �= s.
(19)

%5 ∆(k−i)u E ∆(k−s)u 4^_ Γε g)hi. σn EEbi^_ Γε )_72hia.\
q = s < k E4 Ω \Bε 5( ∆(s)us = 0; \ k < s E q = k. j ε → 0 &% (15) kplmj.
l A1(n− 2)σn = 1(n �= 2), S$% (13) (% (14) _T2

(B) Jl us = Asr
ls(ln r + as), RR2 2.4, 4 Γε g(

∆(i−1)us = us−(i−1) = As−i+1r
ls−i+1(ln r + as−i+1), i = 1, 2, · · · , σ + 1; (20)

us−(i−1) = As−i+1r
ls−i+1 , i = σ + 2, σ + 3, · · · , s; (21)
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∂∆(i−1)us

∂n
= −∂us−(i−1)

∂r
= −As−i+1ls−i+1r

ls−i+1−1(ln r + as−i+1), i = 1, 2, · · · , σ; (22)

−∂us−(i−1)

∂r
= −As−i+1ls−i+1r

ls−i+1−1, i = σ + 1, σ + 2, · · · , s, (23)

%5 as−i+1 = as−i+1 + 1
ls−i+1

.

(a) J k ≤ σ(< s), gE q = k, (
∆(i−1)us = us−(i−1) = As−i+1r

ls−i+1(ln r + as−i+1), i = 1, 2, · · · , k;
∂∆(i−1)us

∂n
= −∂us−(i−1)

∂r
= −As−i+1ls−i+1r

ls−i+1−1(ln r + as−i+1), i = 1, 2, · · · , k.

ZR% (4), ls > ls−1 > · · · > ls−(k−1) = 2σ− 2(k− 1) = 2(σ − k) + 2 ≥ 2. R% (18), (19) $%
(17) 5Q(_ Γε )73\ ε→ 0 En3M.u(% (14) _T2

(b) J σ < k < s, gE q = k, ( ui(i = s, s − 1, · · · , s − σ) O% (20) QP.L
ls > ls−1 > · · · > ls−σ = 0. Z us−σ−1, · · · , us−k−1 O% (21) QP.L ls−σ−1 > · · · > ls−k+1 =
2s− n− 2(k − 1) = 2(s− k) − n+ 2 > −n+ 2. hia (22), (23) � (18), (19), $% (17) 5Q
(_ Γε )73\ ε→ 0 En3M.uo(% (14) _T2

(c) J k ≥ s, gE q = s. \ i ≤ s− 1 E.+ us, us−1, · · · , us−σ � us−σ−1, · · · , u2, ^ (b)
/#2\ i = s E.(

lim
ε→0

∫
Γε

∆(s−1)us
∂∆(k−s)u

∂n
ds = A1 lim

ε→0
ε−n+2

∫
Γε

∂∆(k−s)u

∂n
ds = 0,

lim
ε→0

∫
Γε

∆(k−s)u
∂∆(s−1)us

∂n
ds

= −A1(−n+ 2) lim
ε→0

ε−n+1 · εn−1σn∆(k−s)u = A1(n− 2)σn∆(k−s)u(y).

]4 Ω \Bε 5 ∆(s)us = 0, R% (17) lmjS]% (13).
(d) \ n = 2, gE σ = s− 1 > 0, ui(i = s, s− 1, · · · , 1) O% (10) QP.L ls > ls−1 >

· · · > l1 = 0 � u1 = us−σ = A1(ln r + a1). J k < s, ^ (a), (b) QK]% (14) _T2J k ≥ s,
^ (c) KG.\ i = 1, 2, · · · , s− 1 E.% (17) 54 Γε g73\ ε→ 0 En3M2\ i = s E

lim
ε→0

∫
Γε

∆(s−1)us
∂∆(k−s)u

∂n
ds = A1 lim

ε→0
(ln ε+ a1)

∫
Γε

∂∆(k−s)u

∂n
ds = 0,

lim
ε→0

∫
Γε

∆(k−s)u
∂∆(s−1)us

∂n
ds = −A1 lim

ε→0

1
ε

∫
Γε

∆(k−s)uds = −2A1π∆(k−s)u(y).

l −2A1π = 1, ^]S$% (13) _T2
\ y ∈ Γ E.4 Ω \ (Ω ∩Bε) 5&tp_)/#.hia

lim
ε→0

∫
Ω∩Γε

∆(k−s)u
∂u1

∂n
ds = A1(n− 2) lim

ε→0
ε−n+1

∫
Ω∩Γε

∆(k−s)uds

= A1(n− 2) lim
ε→0

ε−n+1εn−1θ(y)∆(k−s)u

= α(y)∆(k−s)u(y), y ∈ Γ .
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%5 α(y) = θn(y)
σn

, A1(n − 2)σn = 1(n �= 2), θn(y) E6j y ∈ Γ E^c)Ebi^_k3 Ω

Bl3)_72\ n = 2 Eo(g%_T.L −A1σn = 1, σn = 2π. \ Γ 4j y ,v3CD

E.( α(y) = 1
2 . \ y /∈ Ω , kq4 Ω 5Cl/#.S$( α(y) = 0. e]Kw2

U& 3.2 J u ∈ Hm(Ω),∆(m−1)u ∈ H− 1
2 (Γ ), (∆(m−1)u)n ∈ H− 3

2 (Γ ), 6�&ri)
ν ∈ H2(Γ ) (F%_T∫

Ω

∆(m−1)u∆νdΩ =
∫
Γ

∆(m−1)uνnds−
∫
Γ

(∆(m−1)u)nνds

Pb u , m =s,().+5 (·)n xP_6" Γ )`5ay12
U& 3.3 J u(x) ∈ Hk(Ω) ∩Hk− 1

2 (Γ ) L(F%_T∫
Ω

u∆(k)ϕdΩ =
∫
Ω

fϕdΩ , ∀ϕ ∈ Hk
0 (Ω),

Pb u ,*+ (1) )s>2
U* 3.4 N u(x) ∈ Hk(Ω) ∩Hk− 1

2 (Γ ), PTU(% (13) (% (14) _T2
+Æ 3.5 N u(x) ∈ Hk(Ω) ∩Hk− 1

2 (Γ ) , k =s,(G1.PTU(
s∑

i=1

∫
Γ

(
us−i+1

∂∆(k−i)u

∂n
− ∆(k−i)u

∂us−i+1

∂n

)
ds = α(y)∆(k−i)u(y), k ≥ s; (24)

k∑
i=1

∫
Γ

(
us−i+1

∂∆(k−i)u

∂n
− ∆(k−i)u

∂us−i+1

∂u

)
ds+

∫
Ω

u · us−kdΩ = 0, k < s. (25)

+Æ 3.6 N u , Ω B) k =s,(G1.ν , Ω B) s =s,(G1.L k ≥ s, P(
s∑

i=1

∫
Γ

(
∆(i−1)ν

∂∆(k−i)u

∂n
− ∆(k−i)u

∂∆(i−1)ν

∂n

)
ds = 0, (26)

U* 3.7 N f(x) ∈ C2m(Ω) ∩ C2m−1(Γ ) , m =s,().P(

Il(y) =
∫
Ω

f(x)ul(x, y)dΩ =
m∑

i=1

∫
Γ

(
∆(i−1)f

∂ul+i

∂n
− ul+i

∂∆(i−1)f

∂n

)
ds = 0, (27)

%5 ul(l ≥ 1) O% (3)–(6) QP2
' tu3e] 3.1 )KG.Q6K]% (27) _T2vwg.4% (25) 5.j u = f, k =

m, s− k = l � j = k − i+ 1, S]% (27), Kw2
U* 3.8 N u(x) ∈ Hk(Ω) ∩Hk− 1

2 (Γ ) ,*+ (1) )s>. f(x) ∈ Hm(Ω) ∩Hm− 1
2 (Γ )

, m =s,(G1.P(

α(y)∆(k−l)u(y) =
l∑

i=1

(
ul−i+1

∂∆(k−i)u

∂n
− ∆(k−i)u

∂ul−i+1

∂n

)
ds

+
m∑

j=1

(
ul+j

∂∆(j−1)f

∂n
− ∆(j−1)f

∂ul+j

∂n

)
ds, l = 1, 2, · · · , k, (28)
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%5 α(y) O% (15) QP2
' ]E u , ∆(k)u = f(x), x ∈ Ω )s>.4% (13) 5.j s = l, A% (27) zx% (13)

S]a% (28), Kw2

4 ,mn-
N f(x) ∈ C2m(Ω), x, y ∈ Ω , L xi = yi + hi, i = 1, 2, · · · , n. 6 y Eoj.+6" Γ :

r(x, y) = {r = |x− y||x ∈ Γ , y ∈ Ω}. J&*+ (1) )<'=D f(x), 6 Taylor XD) 2m− 1
=;D% N2m−1 Du f(x), +pDE R2m−1, P( ∆(m)N2m−1 = 0, tup_/#.I+d
(pDE Rm,k(f) =

∫
Ω R2m−1FkdΩ . TU(

U* 4.1 N f(x) , x ∈ Ω ⊂ Rn g)v3CD)G1.Z N2m−1(x, y) , f(x) 4 y ∈ Ω
) 2m− 1 = Taylor XD;D%.P&pD Rm,k(f), (

||Rm,k(f)||∞ ≤ C(n, k)
(
√
nR)2m

[2(m+ 1)]!
, (29)

L\ m→ ∞ E.% (29) gpn3M2+5 C(n, k) & Fk 34O% (3) (% (5) QPExP
{^)q .� n, k (U)[1. R = max{r = |x− y||x ∈ Γ , y ∈ Ω}, ||g||∞ = max

x∈Ω
|g(x)|.

' a) \ Fk O% (3) QPE.(

|Rm,k(f)| =
∣∣∣∣
∫
Ω

R2m−1Fk(x, y)dΩ
∣∣∣∣ ≤ 1

(2m)!

∫
Ω

∣∣∣∣
( n∑

i=1

hi
∂

∂xi

)2m

f(ζ) · Fk

∣∣∣∣dΩ

≤ M

(2m)!

∫
Ω

( n∑
i=1

|hi|
)2m

|Fk|dΩ

≤ nmM |Ak|
(2m)!

∫
Ω

r2m+2k−n| ln r + ak|rndrd�,

≤ nmMσn|Ak|
(2m)!(2m+ 2k + 1)

(| lnR| + |Bm,k|)R2m+2k+1,

%5

ζ = y + θh, h = (h1, h2, · · · , hn), 0 < θ < 1, M = max∑
ki

sup
x∈Ω

{∣∣∣ ∂2mf(x)
∂k1x1∂k2x2 · · ·∂knxn

∣∣∣},
2m =

n∑
i=1

ki, ki ≥ 0, Bm,k = |ak| + 1
2m+ 2k + 1

,

σn ,Ebi^_)_7. d� ,Ebi^_)_r2
CH`.g%sTHD

≤Mσn|Ak|n
m(| lnR| + |ak| + 1)
(2m)!(2m+ 2k + 1)

R2m+2k+1 ≤ C1(n, k)
(
√
nR)2m

[2(m+ 1)]!
.

t$.\ m→ ∞ E.+gpn3M.S Rm,k ,HI)L(% (29) _T2
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b) \ Fk O% (5) QPE.(∣∣∣∣
∫
Ω

R2m−1FkdΩ
∣∣∣∣

≤ nmM |Ak|
(2m)!

∫
Ω

r2m+2k−n · rndrd� =
nmMσn|Ak|

(2m)!

∫ R

0

r2m+2kdr

=
nmMσn|Ak|

(2m)!(2m+ 2k + 1)
R2m+2k+1 ≤Mσn|Ak|R2k+1 (

√
nR)2m

[2(m+ 1)]!

= C2(n, k)
(
√
nR)2m

[2(m+ 1)]!
.

^].g%gp\ m→ ∞ En3M.S Rm,k HI.L% (29) _T2Kw2

5 #./01
RB-)/#.TU(6Fyjz#2
1) R2 2.1–2.2 89$ n %*+ ∆(m)Fm = F0 5 Fm )RBS%2J u1 = F0 ,

Laplace *+ ∆u = 0 )QB>.PRR2 2.5, Q6]a*+ (1) c (8) )QB>2&ri8
e)NO1 m, k(m ≥ k),, R2 2.3 89$ Fm q Fk u*)UCL ∆(s)Fm = Fk, s = m− k.

2) &3G1 u(x) ∈ C2m(Ω) ∩C2m−1(Ω) cv u(x) ∈ Hk(Ω) ∩Hk− 1
2 (Γ ), e] 3.1 (e

] 3.4 89$G1 u )QB73UC%2w4d.Q6]aR% (24)− (26) 89) m =,(

G1)73x|%2C:.JG1 f(x) K9*+ ∆(m)f = 0, R% (27) QA.g)73 I(y)
GVE6"732\x9),.% (27) ,Hyx|%.Q}{12){^@7z{ ul, ~:
Ak(<'=D)73GVE{^)6"732

e] 3.8 89$*+ (1) I+)6"73*+2}{12846 n− 1 %.7 Γ g){
^)6"f.Q689c]aI+)6"73*+.u% (28) @bEQB6"73*+2

3) &3<'=D f(x) EHWCDG1)@7.B-/#$, Taylor ;D%XD)J
Y3|.~]#gKG$k(pD)73,HI)2R3;D%},|=,().]g4w
}+,5Q,;D%XDG1 f(x), ~:Q6+,B-)*5~h]2

4) `a<'=&,(*+ ∆(2)u = f(x), x ∈ Ω . l k = 2, PR% (28) Q]6"73*
+

α(y)∆(2−l)u(y) + Il(y) =
l∑

i=1

∫
Γ

(
ul−i+1

∂∆(2−i)u

∂n
− ∆(2−i)u

∂ul−i+1

∂n

)
ds, l = 1, 2.

&'%)@7QlQB> u1 = − 1
2π ln r c u1 = − 1

2π (ln r + 1) � u2 = − 1
8π r

2(ln r − 1) c
u2 = − 1

8π r
2 ln r; &�%)@7Ql u1 = 1

4π · 1
r � u2 = r

8π .
J6"YZ,

u|Γ = ϕ(x),
∂u

∂n
|Γ = ψ(x), x ∈ Γ ,

P(6"73*+∫
Γ

(
u2
∂∆u
∂nx

− ∆u
∂u2

∂nx

)
ds = α(y)u(y) +

∫
Γ

(
ϕ(x)

∂u1

∂nx
− ψ(x)u1

)
ds+ I2(y);
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∫
Γ

(
u1
∂∆u
∂nx

− ∆u
∂u1

∂nx

)
ds = α(y)∆u(y) + I1(y).

sT.J f(x) ≡ 0 6� ν 4 Ω 5,s,().R% (26) � q = s = 1, k = 2, TU(∫
Γ

(
ν
∂∆u
∂n

− ∆u
∂ν

∂n

)
ds = 0.

w4d.l ν = c, ( ∫
Γ

∂∆u
∂n

ds = 0. (30)

+=.O ν 4 Ω 5,s&,().TU( q = s = k = 2, 6�∫
Γ

(
ν
∂∆u
∂n

− ∆u
∂ν

∂n

)
ds+

∫
Γ

(
ψ(x)∆ν − ϕ(x)

∂∆ν
∂n

)
ds = 0. (31)

Jl ν = c,, Po(% (30) _T2
w4d.J Ω = {x||x| ≤ R}, l ν = c

2R (r2 − R2), P4 Ω 5( ∆(2)ν = 0 L( ν|R =
0, ∂ν

∂n |R = c � ∆ν = 2c
R . R% (31), TU(∫

Γ

∆uds =
2
R

∫
Γ

ψds = 4πψ.
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N -DIMENSIONAL MULTIPLE NON-HOMOGENEOUS

HARMONIC EQUATION AND ITS BOUNDARY

INTEGRAL EQUATION

TAN Junyu

(College of Mathematics and Physics, Chongqing University, Chongqing 400044)

ZHANG Linhua

(College of Mathematics and Computer, Chongqing Normal University, Chongqing 400047)

WU Yong

(College of Mathematics, Chongqing Institute of Technology University, Chongqing 400050)

Abstract In this paper, the n-dimensional multiple non-homogeneous harmonic equation
∆(k)u = f(x), x ∈ Rn, is considered. Firstly, the fundamental solution and its recurrence
formulae are given. Then some fundamental integral relations are presented, specially, for
multiple harmonic function. Under the assumption that non-homogeneous term f(x) is m-
degree harmonic, the integral term in domain is shifted boundary integral, and hence the
boundary integral equation without integral in domain is obtained. Finally, the error and
convergence analysis is discussed by Taylor polynomial approximation of non-homogeneous
term f(x).

Key words Multiple harmonic equation, boundary integral equation, fundamental solu-
tion, k-degree harmonic function, weak solution.


