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�. �. � áiç­¨ª

��� ������ ���I ��� ������������−→
2b -�������I���� ������

� ¢¥¤¥­® à¥§ã«ìâ â¨ ¯à® äã­¤ ¬¥­â «ì­ã ¬ âà¨æî à®§¢'ï§ªi¢ § ¤ çi �®è÷ â 
à®§¢'ï§­iáâì § ¤ çi �®è÷ ¤«ï ¤¨á¨¯ â¨¢­¨å −→

2b -¯ à ¡®«iç­¨å á¨áâ¥¬.

�¨¢ç îç¨ à®§¢'ï§­iáâì § ¤ çi �®èi ¤«ï ¯ à ¡®«iç­¨å §  �¥âà®¢áìª¨¬ á¨á-
â¥¬ §i §à®áâ îç¨¬¨ ¯à¨ |x| → ∞ ª®¥äiæiõ­â ¬¨, �. �. �©¤¥«ì¬ ­ ã¢i¢ ¯®­ïââï
¤¨á¨¯ â¨¢­®áâi á¨áâ¥¬¨. �¨á¨¯ â¨¢­i á¨áâ¥¬¨ ã§ £ «ì­îîâì ài¢­ï­­ï ¢¨£«ï¤ã
∂tu = ∆u − (D(x))2u , ¤¥ ∆ { ®¯¥à â®à � ¯« á ,   äã­ªæiï D : Rn → [1,∞)
­¥®¡¬¥¦¥­® §à®áâ õ ¯à¨ |x| → ∞ . �«ï ¤¨á¨¯ â¨¢­¨å ¯ à ¡®«iç­¨å §  �¥âà®¢-
áìª¨¬ á¨áâ¥¬ ¤®á«i¤¦¥­  äã­¤ ¬¥­â «ì­  ¬ âà¨æï à®§¢'ï§ªi¢ § ¤ çi �®èi
(�����) ÷ à®§¢'ï§­iáâì § ¤ çi �®èi [6, 7]. �à¨ æì®¬ã ¢¨ª®à¨áâ®¢ãîâìáï ¤¢ 
­ ¡®à¨ ã¬®¢ ­  ª®¥äiæiõ­â¨ á¨áâ¥¬¨ â  å à ªâ¥à¨áâ¨ªã ¤¨á¨¯ æiù. � ¯¥àè®¬ã
­ ¡®ài ­ ª« ¤ îâìáï ¤®áâ â­ì® ¦®àáâªi ã¬®¢¨ ­  £« ¤ªiáâì ª®¥äiæiõ­âi¢, ã ¤àã-
£®¬ã ¦ ­ ¡®ài { ¬i­i¬ «ì­i ¢¨¬®£¨ é®¤® £« ¤ª®áâi ª®¥äiæiõ­âi¢,  «¥ ­ ª« ¤ îâì-
áï ¤®¤ âª®¢i ã¬®¢¨ ­  å à ªâ¥à¨áâ¨ªã ¤¨á¨¯ æiù.

� æi© áâ ââi à®§£«ï¤ îâìáï ¤¨á¨¯ â¨¢­i −→2b -¯ à ¡®«iç­i á¨áâ¥¬¨ [3], ¯à¨-
ç®¬ã ¢¨ª®à¨áâ®¢ãõâìáï ¤àã£¨© ­ ¡ià ã¬®¢. �«ï â ª¨å á¨á¨áâ¥¬ ®¤¥à¦ ­® ®æ÷­ª¨
����� â  ùù ¯®å÷¤­¨å, ¤®á«÷¤¦¥­® à®§¢'ï§­÷áâì § ¤ ç÷ �®è÷ ¢ á¯¥æ÷ «ì­¨å ª« á å
äã­ªæ÷©. � §­ ç¨¬®, é® ã ¯à æïå [2{4] ­ ¢¥¤¥­i à¥§ã«ìâ â¨ § ¯¥àè¨¬ ­ ¡®à®¬
ã¬®¢. �¥§ã«ìâ â¨ áâ ââi ç áâª®¢®  ­®­á®¢ ­i ¢ [3, 5].

1. �¥å © n, b1, . . . , bn, N { § ¤ ­i ­ âãà «ì­i ç¨á« ; −→2b ≡ (2b1, . . . , 2bn) ; s {
­ ©¬¥­è¥ á¯i«ì­¥ ªà â­¥ ç¨á¥« b1, . . . , bn ; qj ≡ 2bj/(2bj − 1) , 1 ≤ j ≤ n , q′′ ≡
≡ max

1≤j≤n
qj ; M ≡

n∑
j=1

(s/bj) ; T { § ¤ ­¥ ¤®¤ â­¥ ç¨á«®. K®à¨áâã¢ â¨¬¥¬®áì é¥

â ª¨¬¨ ¯®§­ ç¥­­ï¬¨: ||k|| ≡
n∑

j=1

(s/bj)kj , ïªé® k { ¬ã«ìâ¨i­¤¥ªá; p(x, y) ≡

≡ (
n∑

j=1

|xj − ξj |2/mj )1/2 , q(x, y) ≡ (
n∑

j=1

|xj − yj |qj )1/q′′ { á¯¥æi «ì­i ¢i¤áâ ­i ¬i¦

â®çª ¬¨ x i y § Rn ; ΠH ≡ {(t, x)|t ∈ H, x ∈ Rn} ; I { ®¤¨­¨ç­  ¬ âà¨æï
¯®àï¤ªã N .

�®§£«ï­¥¬® á¨áâ¥¬ã N ài¢­ï­ì ¢¨£«ï¤ã

L(t, x, ∂t, ∂x)u(t, x) ≡
(

I∂t −
∑

||k||≤2s

ak(t, x)∂k
x

)
u(t, x) = 0, (t, x) ∈ Π(0,T ], (1)

¤¥ ak , ||k|| ≤ 2s , { ª¢ ¤à â­i ¬ âà¨æi ¯®àï¤ªã N .
�à¨¯ãáª â¨¬¥¬®, é® ¢¨ª®­ãîâìáï ­ áâã¯­i ã¬®¢¨ ­  ª®¥äiæiõ­â¨ ak , ||k|| ≤

≤ 2s .
� 1 ). �¨áâ¥¬  (1) õ ¤¨á¨¯ â¨¢­®î −→

2b -¯ à ¡®«iç­®î [3] ã Π[0,T ] § å à ªâ¥-
à¨áâ¨ª®î ¤¨á¨¯ æiù D .

� 2 ). ∃ C > 0, ∃ λ ∈ (0, 1] ∀ {(t, x), (t, y)} ⊂ Π[0,T ] ∀ k, ||k|| ≤ 2s :
|ak(t, x)− ak(t, y)| ≤ C(p(x, y))λ((D(x))2s−||k|| + (D(y))2s−||k||) ; äã­ªæiù bk(t, x) ≡
≡ ak(t, x)(D(x))||k||−2s , (t, x) ∈ Π[0,T ] , ||k|| ≤ 2s , ®¡¬¥¦¥­i â  ­¥¯¥à¥à¢­i §  t
ài¢­®¬ià­® é®¤® x ∈ Rn .

� 3 ). � à ªâ¥à¨áâ¨ª  ¤¨á¨¯ æiù D § ¤®¢®«ì­ïõ â ªi ã¬®¢¨:
1 ) ∃C > 0 ∀ {x, y} ⊂ Rn, q(x, y) ≤ 1 : D(x) ≤ CD(y) ;
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2 ) ∃C > 0 ∀ {x, y} ⊂ Rn , q(x, y) > 1 :

D(x) ≤ C exp{ε
n∑

j=1

|xj − yj | (D(y))s/bj} ,
¤¥ ε { ¤®áâ â­ì® ¬ «¥ ¤®¤ â­¥ ç¨á«®.

� 4 ). �ã­ªæiï g : Rn → [1,∞) §¢'ï§ ­  § å à ªâ¥à¨áâ¨ª®î ¤¨á¨¯ æiù D
ã¬®¢®î: g ¬ õ ¯®åi¤­i ∂k

xg , 0 < ||k|| ≤ 2s , ¤«ï ïª¨å á¯à ¢¤¦ãîâìáï ­¥ài¢­®áâi
|∂k

xg(x)| ≤ Cη(D(x))||k||,
|∂k

xg(x)− ∂k
y g(y)| ≤ Cη(p(x, y))λ((D(x))||k|| + (D(y))||k||),
{x, y} ⊂ Rn, 0 < ||k|| ≤ 2s,

¤¥ C > 0 , λ § ã¬®¢¨ � 2 , η { ¤®áâ â­ì® ¬ «¥ ¤®¤ â­¥ ç¨á«®.
� 5 ). �«ï á¨áâ¥¬¨ (1) iá­ãõ á¯àï¦¥­  §  � £à ­¦¥¬ á¨áâ¥¬ , ¤«ï ïª®ù ¢¨-

ª®­ãîâìáï ã¬®¢¨ � 1 i � 2 .
2. � ¢¥¤¥¬® à¥§ã«ìâ â¨ ¤®á«÷¤¦¥­­ï ����� ¤«ï á¨áâ¥¬¨ (1) §  ¢ª § ­¨å

¢¨é¥ ¯à¨¯ãé¥­ì.
�¥®à¥¬  1. �¥å © ¤«ï á¨áâ¥¬¨ (1) ¢¨ª®­ãîâìáï ã¬®¢¨ � 1 {� 3 . �®¤i ¤«ï

­¥ù iá­ãõ ����� Z(t, x; τ, ξ) , 0 ≤ τ < t ≤ T , {x, ξ} ⊂ Rn , ¤«ï ïª®ù á¯à ¢-
¤¦ãîâìáï ®æi­ª¨

|∂k
xZ(t, x; τ, ξ)| ≤ Cl((t− τ)−(M+||k||)/(2s) exp{−c(t− τ)(D(ξ))2s}+

+(D(ξ))−l)Ec(t− τ, x− ξ), ||k|| < 2s, (2)

|∂k
xZ(t, x; τ, ξ)| ≤ Cl((t− τ)−(M+||k||)/(2s) exp{−cB(t, τ)(D(ξ))2s}+

+(D(ξ))−l)Ec(t− τ, x− ξ)(1 + (D(x))2s + exp{εM(t− τ)(D(x))2s}), ||k|| = 2s,

0 ≤ τ < t ≤ T, {x, ξ}, (3)

¤¥ l { ¤®¢i«ì­¥ äiªá®¢ ­¥ ¤®¤ â­¥ ç¨á«®; Cl, C , c { ¤®¤ â­i áâ «i; Ec(t, x) ≡
≡ exp{−c

n∑
j=1

t1−qj |xj |qj} . �ài¬ â®£®, õ ¯à ¢¨«ì­¨¬¨ ®æi­ª¨

|∂k
xZ(t, x; τ, ξ)| ≤ C

||k||∑

j=0

(t− τ)−(M+||k||−j)/(2s)(D(x))j×

×Ec(t− τ, x− ξ) exp{g(x)− g(ξ)}, ||k|| < 2s, (4)

|∂k
xZ(t, x; τ, ξ)| ≤ Cl

||k||∑

j=0

((t− τ))−(M+||k||−j)/(2s) + (D(ξ))−l(D(x))j×

×Ec(t− τ, x− ξ)(1 + (D(x))2s + exp{εM(t− τ)(D(x))2s}) exp{g(x)− g(ξ)},
||k|| = 2s, 0 ≤ τ < t ≤ T, {x, ξ} ⊂ Rn, (5)

¤¥ g { ¡ã¤ì-ïª  äã­ªæiï, ïª  § ¤®¢®«ì­ïõ ã¬®¢ã � 4 .
�ªé®, ªài¬ ã¬®¢ � 1 {� 3 , ¢¨ª®­ãõâìáï ã¬®¢  � 5 , â® ¤«ï á¯àï¦¥­®ù ¤®

á¨áâ¥¬¨ (1) iá­ãõ ����� Z∗(τ, ξ; t, x) , 0 ≤ τ < t ≤ T , {ξ, x} ⊂ Rn , i á¯à ¢-
¤¦ãîâìáï ài¢­®áâi

Z∗(τ, ξ; t, x) = (Z(t, x; τ, ξ))′,

Z(t, x; τ, ξ) =
∫

Rn

Z(t, x; γ, y)Z(γ, y; τ, ξ)dy,

0 ≤ τ < γ < t ≤ T, {x, ξ} ⊂ Rn, (6)

¤¥ èâà¨å®¬ ¯®§­ ç¥­® ®¯¥à æ÷î âà ­á¯®­ã¢ ­­ï,   à¨áª®î { ª®¬¯«¥ªá­¥ á¯àï-
¦¥­­ï.

� ® ¢ ¥ ¤ ¥ ­ ­ ï. ����� ¤«ï á¨áâ¥¬¨ (1) §£i¤­® § ¬¥â®¤®¬ �¥¢i [5] èãª õ¬®
ã ¢¨£«ï¤i

Z(t, x; τ, ξ) = Ẑ(t, x; τ, ξ; ξ) +
t∫

τ

dθ
∫
Rn

Ẑ(t, x; θ, y; y)ϕ(θ, y; τ, ξ)dy,

0 ≤ τ < t ≤ T, {x, ξ} ⊂ Rn, (7)
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¤¥ ϕ(·, ·; τ, ξ) { ª¢ ¤à â­  ¬ âà¨æï ¯®àï¤ªã N , ïªã ¯i¤¡¨à õ¬® â ª, é®¡ äã­ªæ÷ï
Z(·, ·; τ, ξ) ¡ã«  à®§¢'ï§ª®¬ á¨áâ¥¬¨ (1) ¤«ï ¡ã¤ì-ïª®ù ä÷ªá®¢ ­®ù â®çª¨ (τ, ξ) ∈
∈ Π(0,T ] ,   Ẑ(t, x; τ, ξ; y) , 0 ≤ τ < t ≤ T, {x, ξ} ⊂ Rn, { ����� á¨áâ¥¬¨

L(t, y, ∂t, ∂x)v(t, x) = 0, (t, x) ∈ Π(0,T ],
¤«ï ª®¦­®ù ä÷ªá®¢ ­®ù â®çª¨ y ∈ Rn . �æi­ª¨ (2) i (4) ¤®¢®¤¨¬®  ­ «®£÷ç­® ¤®
¤®¢¥¤¥­­ï ¢i¤¯®¢i¤­¨å ®æi­®ª ¤«ï á¨áâ¥¬ § ¢¨à®¤¦¥­­ï¬ [5] § ¢¨ª®à¨áâ ­­ï¬
®æi­®ª

|∂k
xẐ(t, x; τ, ξ)| ≤ Ĉk(t− τ)−(M+||k||)/(2s)Ec(t− τ, x− ξ) exp{−c(t− τ)(D(y))2s}, (8)

|ϕ(t, x; τ, ξ)| ≤ Cl((t− τ)−(M−λ)/(2s)−1 exp{−c(t− τ)(D(y))2s}+
+(t− τ)λ/(2s)(D(ξ))−l)Ec(t− τ, x− ξ), (9)

0 ≤ τ < t ≤ T, {x, ξ} ⊂ Rn,

¤¥ Ĉk > 0 , Cl > 0 , c > 0 , l { ¤®¢÷«ì­¥ ä÷ªá®¢ ­¥ ¤®¤ â­¥ ç¨á«®.
�à¨ ||k|| = 2s ®æi­ªã (2) ¤«ï ¯®åi¤­¨å ∂k

xZ §  æiõî ¬¥â®¤¨ª®î ®¤¥à¦ â¨
­¥ ¬®¦­ .

�  ¯i¤áâ ¢i â¢¥à¤¦¥­­ï,  ­ «®£iç­®£® ¤® â¢¥à¤¦¥­­ï 2 § [5], ÷ ài¢­®áâi
∂k

x

∫
Rn

Ẑ(t, x; τ, ξ; y)dξ = 0

¤«ï ¤®¢i«ì­¨å k ∈ Zn \ {0} i y ∈ Rn § ¯¨è¥¬®

∂k
x

t∫
τ

dθ
∫
Rn

Ẑ(t, x; θ, y; y)ϕ(θ, y; τ, ξ)dy =
t0∫
τ

dθ
∫
Rn

∂k
xẐ(t, x; θ, y; y)ϕ(θ, y; τ, ξ)dy+

+
t∫

t0

dθ
∫
Rn

∂k
xẐ(t, x; θ, y; y)∆x

yϕ(θ, y; τ, ξ)dy+

+
t∫

t0

(
∫
Rn

∆x
z∂k

xẐ(t, x; θ, y; z)|z=ydy)ϕ(θ, x; τ, ξ)dθ, (10)

¤¥ t0 ≡ (t + τ)/2 . �æi­¨¢è¨ ª®¦¥­ ¤®¤ ­®ª ®áâ ­­ì®ù ài¢­®áâi â  ¢¨ª®à¨áâ ¢è¨
®æi­ªã (8), § (7) ®¤¥à¦ãõ¬® (3). �à¨ æì®¬ã ¤«ï ®æi­ª¨ ¯¥àè®£® ¤®¤ ­ª  § (10)
¢¨ª®à¨áâ®¢ãõ¬® ®æi­ª¨ (8) i (9), ¤«ï ¤àã£®£® { ã¬®¢ã � 3 , ®æi­ª¨ (8) â  ®æi­ªã

|∆x′
x ϕ(t, x; τ, ξ)| ≤ Cl(p(x, x′))λ1((t− τ)−(M−λ2)/(2s)−1 exp{−c(t− τ)(D(y))2s}+

+(t− τ)λ2/(2s)(D(ξ))−l)(Ec(t− τ, x− ξ) + Ec(t− τ, x′ − ξ)),

0 ≤ τ < t ≤ T, {x, ξ, x′} ⊂ Rn, 0 < λ1 < λ, λ2 ≡ λ− λ1,

¤«ï âà¥âì®£® { ®æi­ªã (9) â  ®æi­ªã

|∆y′
y ∂k

xẐ(t, x; τ, ξ; y)| ≤ C(p(y, y′))λ(t− τ)−(M+||k||)/(2s)Ec(t− τ, x− ξ)×

×(exp{−c(t− τ)(D(y))2s}+ exp{−c(t− τ)(D(y′))2s})((D(y))2s + (D(y′))2s),

0 ≤ τ < t ≤ T, {x, ξ, y, y′} ⊂ Rn, k ∈ Zn.

�æi­ª¨ (3) i (5) ®¤¥à¦ãõ¬® ¢i¤¯®¢i¤­® § (2) i (4) è«ïå®¬ § ¬i­¨ u(t, x) =
= exp{g(x)}v(t, x) . �­ á«i¤®ª æiõù § ¬i­¨ ®âà¨¬ãõ¬® ­®¢ã á¨áâ¥¬ã, ª®¥äiæiõ­â¨
ïª®ù § ¤®¢®«ì­ïîâì ã¬®¢¨ � 1 {� 3 .

3. �« áâ¨¢®áâi ����� ¤®§¢®«ïîâì ¤®á«i¤¦ã¢ â¨ à®§¢'ï§­iáâì § ¤ çi �®èi
¤«ï á¨áâ¥¬¨

L(t, x, ∂t, ∂x)u(t, x) = f(t, x), (t, x) ∈ Π(0,T ]. (11)

� ¢¥¤¥¬® à¥§ã«ìâ â¨ â ª®£® ¤®á«i¤¦¥­­ï.
�«ï ä®à¬ã«î¢ ­­ï ®á­®¢­®£® à¥§ã«ìâ âã ®§­ ç¨¬® ­¥®¡åi¤­i ­®à¬¨ i ¯à®-

áâ®à¨. �¥å © CN { áãªã¯­iáâì ãáiå áâ®¢¯ç¨ªi¢ ¢¨á®â¨ N § ª®¬¯«¥ªá­¨¬¨ ¥«¥-
¬¥­â ¬¨; c0 , ν1, ..., νn { § ¤ ­i ç¨á«  â ªi, é® 0 < c0 < c , 0 ≤ νj < c0T

1−qj ,
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j ∈ {1, ..., n} , ¤¥ c { áâ «  § ®æi­®ª (2){(5). �®§£«ï­¥¬® äã­ªæiù
kj(t) ≡ c0νj(c

2bj−1
0 − (tν2bj−1

j )1−qj , j ∈ {1, ..., n},
k(t) ≡ (k1(t), ..., kn(t)),

Φχ(t, x) ≡ exp{−χ
n∑

j=1

kj(t)|xj |qj}, Ψχ(x) ≡ exp{−χg(x)},
¤¥ t ∈ [0, T ] , x ∈ Rn , χ ∈ {−1, 1} , g { äã­ªæiï § ®æi­®ª (4) i (5).

�«ï ¢¨¬ià­®ù §  x ¯à¨ ª®¦­®¬ã äiªá®¢ ­®¬ã t ∈ [0, T ] äã­ªæiù u : Π[0,T ] →
→ CN ®§­ ç¨¬® ­®à¬ã

‖u(t, ·)‖k(t),g(·)
p ≡ ‖u(t, ·)Φ1(t, ·)Ψ1(·)‖Lp(Rn), 1 ≤ p ≤ ∞, t ∈ [0, T ].

�¥à¥§ L
k(0),g(·)
p ¯®§­ ç¨¬® ¯à®áâià ãáiå ¢¨¬ià­¨å äã­ªæi© ϕ : Rn → CN ,

¤«ï ïª¨å õ áª÷­ç¥­­®î ­®à¬  ‖ϕ‖k(0),g(·)
p , ç¥à¥§ Mk(0),g(·) { ¯à®áâià ãáiå CN -

§­ ç­¨å ã§ £ «ì­¥­¨å ¡®à¥«ì®¢¨å ¬ià µ , ¤«ï ïª¨å §¡i£ õâìáï i­â¥£à «
‖µ‖k(0),g(·) ≡ ∫

Rn

Φ1(0, x)Ψ1(x)d|µ|(x),

ç¥à¥§ L
−k(T ),−g(·)
1 { ¯à®áâià ¢¨¬ià­¨å äã­ªæi© ψ : Rn → CN , ¤«ï ïª¨å õ áªi­-

ç¥­­®î ­®à¬ 
‖Φ−1(T, ·)Ψ−1(·)ψ(·)‖L1(Rn),

  ç¥à¥§ C
−k(T ),−g(·)
0 { ¯à®áâià â ª¨å ­¥¯¥à¥à¢­¨å äã­ªæi© ψ : Rn → CN , é®

Φ−1(T, x)Ψ−1(x)|ψ(x)| → 0 ¯à¨ |x| → ∞.
�«ï äã­ªæiù f : Π(0,T ] → CN ¢¨ª®à¨áâ®¢ã¢ â¨¬¥¬® ­ áâã¯­i ã¬®¢¨.
� 1 ). �ã­ªæiï f ­¥¯¥à¥à¢­  â  § ¤®¢®«ì­ïõ «®ª «ì­ã ã¬®¢ã �¥«ì¤¥à  §  x .
� 2p ). �«ï ¤®¢i«ì­®£® t ∈ (0, T ] õ áªi­ç¥­­¨¬¨ ¢¥«¨ç¨­¨ ||f(t, ·)||k(t),g(·)

p i

F2p(t) ≡
t∫

0

‖f(τ, ·)‖k(τ),g(·)
p , 1 ≤ p ≤ ∞.

�¥®à¥¬  2. �¥å © ¤«ï á¨áâ¥¬¨ (11) ¢¨ª®­ãîâìáï ã¬®¢¨ � 1 {� 3 . �®¤i õ
¯à ¢¨«ì­¨¬¨ â ªi â¢¥à¤¦¥­­ï:

1) ïªé® ϕ ∈ L
k(0),g(·)
p i äã­ªæiï f § ¤®¢®«ì­ïõ ã¬®¢¨ � 1 â  � 2p , 1 ≤ p ≤

≤ ∞ , â® äã­ªæiï

u(t, x) ≡
∫

Rn

Z(t, x; 0, ξ)ϕ(ξ)dξ +

t∫

0

dτ

∫

Rn

Z(t, x; τ, ξ)f(τ, ξ)dξ,

(t, x) ∈ Π(0,T ], (12)

õ à®§¢'ï§ª®¬ á¨áâ¥¬¨ (11) â ª¨¬, é®

∃C > 0 ∀ t ∈ (0, T ] : ‖u(t, ·)‖k(t),g(·)
p ≤ C

(
‖ϕ‖k(0),g(·)

p + Fp(t)
)

,

¯à¨ 1 ≤ p < ∞
lim

t→0+
‖u(t, ·)− ϕ‖k(t),g(·)

p = 0

i ¯à¨ p = ∞
lim

t→0+

∫

Rn

ψ
′
(x)u(t, x)dx =

∫

Rn

ψ
′
(x)ϕ(x)dx

¤«ï ¡ã¤ì-ïª®ù äã­ªæiù ψ ∈ L
−k(T ),−g(·)
1 ;

2) ïªé® µ ∈ Mk(0),g(·) i ¤«ï äã­ªæiù f ¢¨ª®­ãîâìáï ã¬®¢¨ � 1 â  � 21 ,
â® äã­ªæiï

u(t, x) ≡
∫

Rn

Z(t, x; 0, ξ)dµ(ξ) +
∫ t

0

dτ

∫

Rn

Z(t, x; τ, ξ)f(τ, ξ)dξ,

(t, x) ∈ Π(0,T ], (13)
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õ à®§¢'ï§ª®¬ á¨áâ¥¬¨ (11), ïª¨© § ¤®¢®«ì­ïõ ã¬®¢¨

∃C > 0 ∀ t ∈ (0, T ] : ‖u(t, ·)‖k(t),g(·)
1 ≤ C

(
‖µ‖k(0),g(·) + F1(t)

)

i
lim

t→0+

∫

Rn

ψ
′
(x)u(t, x)dx =

∫

Rn

ψ
′
(x)dµ(x)

¤«ï ¤®¢i«ì­®ù äã­ªæiù ψ ∈ C
−k(T ),−g(·)
0 .

�ªé® ¦ ¤®¤ âª®¢® ¯à¨¯ãáâ¨â¨ ¢¨ª®­ ­­ï ã¬®¢¨ � 5 , â® à®§¢'ï§ª¨, é®
¢¨§­ ç îâìáï ä®à¬ã« ¬¨ (12) i (13), õ õ¤¨­¨¬¨ ¢ ª« ái äã­ªæi©, ïªi § ¤®¢®«ì-
­ïîâì ã¬®¢ã

∃C > 0 ∀ t ∈ (0, T ] :

||u(t, ·)||k(t),D(·),g(·)
p ≡ ||Φ1(t, ·)(D(·))2sΨ1(·)u(t, ·)||Lp(Rn) ≤ C, (14)

¤¥ g { äã­ªæiï § ®æi­®ª (4) i (5),   D { å à ªâ¥à¨áâ¨ª  ¤¨á¨¯ æiù á¨áâ¥¬¨.
� ® ¢ ¥ ¤ ¥ ­ ­ ï. �¥, é® äã­ªæiù (12) i (13) õ à®§¢'ï§ª ¬¨ á¨áâ¥¬¨ (11),

¢¨¯«¨¢ õ § â®£®, é®, ïªé® ϕ { ­¥¯¥à¥à¢­  ®¡¬¥¦¥­  äã­ªæiï, â® ¤«ï ¤®¢i«ì­®£®
ª®¬¯ ªâ  K ⊂ Rn u1(t, ·)

K

⇒
t→0+

ϕ(·) , â®¡â® ài¢­®¬ià­® ­  K , ¤¥

u1(t, x) =
∫

Rn

Z(t, x; 0, ξ)ϕ(ξ)dξ,

  äã­ªæiï

v1(t, x) =

t∫

0

dτ

∫

Rn

Z(t, x; τ, ξ)f(τ, ξ)dξ

§  ã¬®¢ â¥®à¥¬¨ ¬ õ ­¥¯¥à¥à¢­i ¯®åi¤­i, ïªi ¢å®¤ïâì ã á¨áâ¥¬ã (11), ¯à¨ æì®¬ã
¯®åi¤­i ∂k

xv1 , ||k|| ≤ 2s − 1 , ®¤¥à¦ãîâìáï ä®à¬ «ì­¨¬ ¤¨ä¥à¥­æiî¢ ­­ï¬ ¯i¤
§­ ª ¬¨ i­â¥£à «i¢,   ¯®åi¤­i áâ àè¨å ¯®àï¤ªi¢ ®¡ç¨á«îîâìáï §  ä®à¬ã« ¬¨

∂k
xv1(t, x) =

t0∫

0

dτ

∫

Rn

∂k
xZ(t, x; τ, ξ)f(τ, ξ)dξ +

t∫

t0

dτ

∫

Rn

∂k
xZ(t, x; τ, ξ)∆ξ

xf(τ, ξ)dξ+

+

t∫

t0

(∫

Rn

∂k
xZ(t, x; τ, ξ)dξ

)
f(τ, x)dτ, ||k|| = 2s,

∂tv1(t, x) = f(t, x) +

t0∫

0

dτ

∫

Rn

∂tZ(t, x; τ, ξ)f(τ, ξ)dξ+

+

t∫

t0

dτ

∫

Rn

∂tZ(t, x; τ, ξ)∆x
ξf(τ, ξ)dξ +

t∫

t0

(∫

Rn

∂tZ(t, x; τ, ξ)dξ

)
f(τ, x)dτ,

(t, x) ∈ Π(0,T ], t0 ≡ t/2,

i § â®£®, é® äã­ªæiï Z(t, x; τ, ξ) , (t, x) ∈ Π(τ,T ] , ¤«ï ¤®¢i«ì­®ù äiªá®¢ ­®ù â®çª¨
(τ, ξ) ∈ Π[0,T ) õ à®§¢'ï§ª®¬ ®¤­®ài¤­®ù á¨áâ¥¬¨ (1).

�àã£  ç áâ¨­  ®¡®å â¢¥à¤¦¥­ì â¥®à¥¬¨ 2 ¢¨¯«¨¢ õ § ¢« áâ¨¢®áâ¥© ¯®â¥­æi-
 «i¢, ¯®à®¤¦¥­¨å ����� Z , ¯à¨ ¤®¢¥¤¥­­÷ ïª¨å ¢¨ª®à¨áâ®¢ãîâìáï ­¥ài¢­®áâ÷

Ec(t− τ, x− ξ)Φ−1(τ, ξ) ≤ Φ−1(t, x), 0 ≤ τ < t ≤ T, {x, ξ} ⊂ Rn, c > 0,
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i
Ec(t, x− ξ)Φ1(T, x) ≤ P1(t, ξ), t ∈ (0, T ), {x, ξ} ⊂ Rn, c > 0,

¤¥ P1(t, x) ≡ exp{−
n∑

j=1

rj(t)|xj |qj}, rj(t) ≡ c0kj(T )(c2bj−1
0 + (kj(T ))2bj−1t)1−qj ≤

≤ kj(T ), â  ®æ÷­ª¨ ����� Z (4).
�  ã¬®¢ � 1 {� 5 à®§¢'ï§ª¨ (12) i (13) õ õ¤¨­¨¬¨ ¢ ª« ái äã­ªæi©, ïªi § ¤®-

¢®«ì­ïîâì ã¬®¢ã (14), ®áª÷«ìª¨ à®§¢'ï§®ª á¨áâ¥¬¨ (11), ¤«ï ïª®£® ¢¨ª®­ãîâìáï
á¯i¢¢i¤­®è¥­­ï ¤àã£®ù ç áâ¨­¨ ®¡®å â¢¥à¤¦¥­ì, §®¡à ¦ãõâìáï ã ¢¨£«ï¤i (12)  ¡®
(13). �¥ ¬®¦­  ¤®¢¥áâ¨ §  ¤®¯®¬®£®î ä®à¬ã«¨ òà÷­ {�áâà®£à ¤áìª®£®

t2∫

t1

dθ

∫

V

(v′Lu−(L∗v)
′
u)(θ, y)dy =

∫

V

(v′u)(θ, y)

∣∣∣∣∣

θ=t2

θ=t1

dy +

t2∫

t1

dθ

∫

Γ

n∑

j=1

Bj [v, u](θ, y)µjdSy,

¤¥ t1 < t2 , (µ1, ..., µn) { ®àâ §®¢­iè­ì®ù ­®à¬ «i ¤® ¬¥¦i Γ ®¡¬¥¦¥­®ù ®¡« áâi
V ⊂ Rn , â  ¢« áâ¨¢®áâ÷ ­®à¬ «ì­®áâi ����� Z (6)  ­ «®£÷ç­®, ïª ã [2], ¤«ï
¢¨¯ ¤ªã á¨áâ¥¬ §÷ §à®áâ îç¨¬¨ ª®¥ä÷æ÷õ­â ¬¨, é® §¢®¤ïâìáï ¤® ¤¨á¨¯ â¨¢­¨å
á¨áâ¥¬, ª®¥ä÷æ÷õ­â¨ ïª¨å § ¤®¢®«ì­ïîâì ¯¥àè¨© ­ ¡÷à ã¬®¢. ♦
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