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�®á«÷¤¦¥­® ª®à¥ªâ­÷áâì § ¤ ç÷ § à®§¯®¤÷«¥­¨¬¨ ¤ ­¨¬¨ ¤«ï «÷­÷©­¨å ¤¨ä¥à¥­-
æ÷ «ì­¨å à÷¢­ï­ì ÷§ ç áâ¨­­¨¬¨ ¯®å÷¤­¨¬¨ §÷ áâ «¨¬¨ ª®¬¯«¥ªá­¨¬¨ ª®¥ä÷æ÷-
õ­â ¬¨. �áâ ­®¢«¥­® ã¬®¢¨ ÷á­ã¢ ­­ï ÷ õ¤¨­®áâ÷ à®§¢'ï§ªã à®§£«ï¤ã¢ ­®ù § ¤ ç÷.
�®¢¥¤¥­® ¬¥âà¨ç­÷ â¥®à¥¬¨ ¯à® ®æ÷­ª¨ §­¨§ã ¬ «¨å §­ ¬¥­­¨ª÷¢, é® ¢¨­¨ª îâì
¯à¨ ¯®¡ã¤®¢÷ à®§¢'ï§ªã § ¤ ç÷.

� ¤ ç÷ § ÷­â¥£à «ì­¨¬¨ ã¬®¢ ¬¨ (ùå ­ §¨¢ îâì â ª®¦ § ¤ ç ¬¨ § à®§¯®¤÷«¥-
­¨¬¨ ¤ ­¨¬¨) ¤«ï à÷¢­ï­ì ÷§ ç áâ¨­­¨¬¨ ¯®å÷¤­¨¬¨ ¯®ç «¨ ¢¨¢ç â¨ ¯®à÷¢­ï­®
­¥¤ ¢­®. �« á¨ ª®à¥ªâ­®áâ÷ § ¤ ç § ÷­â¥£à «ì­¨¬¨ ã¬®¢ ¬¨ §  ç á®¢®î §¬÷­­®î
t â  ã¬®¢ ¬¨ à®áâã ­  ­¥áª÷­ç¥­­®áâ÷ §  ÷­è¨¬¨ ª®®à¤¨­ â ¬¨ ¤«ï ¥¢®«îæ÷©­¨å
á¨áâ¥¬ à÷¢­ï­ì §÷ áâ «¨¬¨ ª®¥ä÷æ÷õ­â ¬¨ ¢áâ ­®¢«¥­® ¢ [1, 7{9]. �«ï £÷¯¥à¡®«÷ç-
­¨å à÷¢­ï­ì ã ª« á å äã­ªæ÷©, ¬ ©¦¥ ¯¥à÷®¤¨ç­¨å §  ¯à®áâ®à®¢¨¬¨ §¬÷­­¨¬¨,
ã [3, §7.4; 11, §2.3] ¤®¢¥¤¥­® à®§¢'ï§­÷áâì § ¤ ç § ÷­â¥£à «ì­¨¬¨ ã¬®¢ ¬¨ ¤«ï
¬ ©¦¥ ¢á÷å (áâ®á®¢­® ¬÷à¨ �¥¡¥£ ) ¢¥ªâ®à÷¢, ª®¬¯®­¥­â ¬¨ ïª¨å õ ª®¥ä÷æ÷õ­â¨
à÷¢­ï­­ï â  ¯ à ¬¥âà¨ ®¡« áâ÷. �¥§ã«ìâ â¨ ¯à æì [3, §7.4; 11, §2.3] ¯®á¨«¥­® ¢ [5],
¤¥ ¢áâ ­®¢«¥­® ª®à¥ªâ­÷áâì § ¤ ç § ÷­â¥£à «ì­¨¬¨ ã¬®¢ ¬¨ §  ¢¨¤÷«¥­®î §¬÷­­®î
t ¤«ï ¤®¢÷«ì­¨å à÷¢­ï­ì ¤àã£®£® ¯®àï¤ªã §  §¬÷­­®î t (¡¥§ ®¡¬¥¦¥­­ï ­  â¨¯)
÷ ¤«ï ¬ ©¦¥ ¢á÷å (áâ®á®¢­® ¬÷à¨ �¥¡¥£  ¢ R ) ç¨á¥«, ïª÷ õ §­ ç¥­­ï¬¨ ¢¥àå­ì®ù
¬¥¦÷ ÷­â¥£àã¢ ­­ï ¢ ã¬®¢ å (2). � ¯à®¯®­®¢ ­÷© à®¡®â÷ ã§ £ «ì­¥­® ®âà¨¬ ­÷ ¢
[5] à¥§ã«ìâ â¨ ­  ¢¨¯ ¤®ª è¨à®ª®£® ª« áã ¢ £®¢¨å äã­ªæ÷© ¯÷¤ §­ ª®¬ ÷­â¥£à « .
�á­®¢­÷ à¥§ã«ìâ â¨ à®¡®â¨  ­®­á®¢ ­® ¢ [2].

1. �¨ª®à¨áâ®¢ãõ¬® â ª÷ ¯®§­ ç¥­­ï: mes A { ¬÷à  �¥¡¥£  ¢ R ¢¨¬÷à­®ù
¬­®¦¨­¨ A ⊂ R ; Ωp { p -¢¨¬÷à­¨© â®à (R/2πZ)p ; Qp = (0, T ) × Ωp ;
x = (x1, . . . , xp) ∈ Ωp ; D = (−i∂/∂x1, . . . ,−i∂/∂xp) ; k = (k1, . . . , kp) ∈ Zp ;
|k| = |k1|+ . . . + |kp| ; (k, x) = k1x1 + . . . + kpxp ; W γ

α,β , α, β ≥ 0, γ > 0 , { ¯à®áâ÷à
äã­ªæ÷©, ®âà¨¬ ­¨© ¢ à¥§ã«ìâ â÷ ¯®¯®¢­¥­­ï ¯à®áâ®àã áª÷­ç¥­­¨å âà¨£®­®¬¥â-
à¨ç­¨å ¯®«÷­®¬÷¢ ϕ(x) =

∑
ϕk exp(ik, x) §  ­®à¬®î

‖ϕ(x); W γ
α,β‖ =

√ ∑

|k|≥0

|ϕk|2w2
k(α, β; γ), wk(α;β; γ) = (1 + |k|)α exp(β|k|γ);

Cn([0, T ]; W γ
α,β) { ¯à®áâ÷à äã­ªæ÷© u(t, x) â ª¨å, é® ¯à¨ ä÷ªá®¢ ­®¬ã t ∈ [0, T ]

¯®å÷¤­÷ ∂ju(t, x)/∂tj , 0 ≤ j ≤ n , ­ «¥¦ âì ¤® ¯à®áâ®àã W γ
α,β ÷ ïª ¥«¥¬¥­â¨

æì®£® ¯à®áâ®àã õ ­¥¯¥à¥à¢­¨¬¨ §  t ­  [0, T ] . �®à¬ã ¢ ¯à®áâ®à÷ Cn([0, T ];W γ
α,β)

§ ¤ õ¬® ä®à¬ã«®î

‖u(t, x); Cn([0, T ];W γ
α,β)‖ =

n∑

j=0

max
t∈[0,T ]

∥∥∥∥
∂ju(t, x)

∂tj
; W γ

α,β

∥∥∥∥ .

2. �¥å © Aq,j(ξ) , q, j = 1, 2 , { ¬­®£®ç«¥­¨ §÷ áâ «¨¬¨ ª®¬¯«¥ªá­¨¬¨ ª®-
¥ä÷æ÷õ­â ¬¨ ¯®àï¤ª÷¢ Nq,j ¢÷¤¯®¢÷¤­®; gj(t, k) , j = 1, 2 , k ∈ Zp , { à®§¢'ï§ª¨
§ ¤ ç �®è÷ L2(d/dt, k)gj(t, k) = 0 , g

(q−1)
j (0, k) = δj,q , q = 1, 2 , ¢÷¤¯®¢÷¤­®, ¤¥

L2(λ, k) ≡ λ2 + A2,1(k)λ + A2,2(k) ; δj,q { á¨¬¢®« �à®­¥ª¥à .
� ®¡« áâ÷ Qp à®§£«ï¤ õ¬® § ¤ çã

L1

(
∂

∂t
,D

)
u(t, x) ≡ ∂2u

∂t2
+ A1,1(D)

∂u

∂t
+ A1,2(D)u = 0, (t, x) ∈ Qp, (1)
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t1∫

0

g1(t,D)u(t, x) dt = ϕ1(x),

t1∫

0

g2(t,D)u(t, x) dt = ϕ2(x), x ∈ Ωp, (2)

¤¥ 0 < t1 ≤ T , gj(t, D) , j = 1, 2 , { ¯á¥¢¤®¤¨ä¥à¥­æ÷ «ì­÷ ®¯¥à æ÷ù, ¤÷ï ïª¨å
­  äã­ªæ÷î u(t, x) =

∑
|k|≥0

uk(t) exp(ik, x) § ¤ õâìáï ä®à¬ã«®î gj(t,D)u(t, x) =

=
∑
|k|≥0

gj(t, k)uk(t) exp(ik, x) .

3. �®§¢'ï§®ª § ¤ ç÷ (1), (2) èãª õ¬® ã ¢¨£«ï¤÷ àï¤ã

u(t, x) =
∑

|k|≥0

uk(t) exp(ik, x). (3)

�®¦­  äã­ªæ÷ï uk(t) , k ∈ Zp , õ à®§¢'ï§ª®¬ â ª®ù § ¤ ç÷:

d2uk(t)
dt2

+ A1,1(k)
duk(t)

dt
+ A1,2(k)uk(t) = 0, (4)

t1∫

0

g1(t, k)uk(t) dt = ϕ1,k,

t1∫

0

g2(t, k)uk(t) dt = ϕ2,k, (5)

¤¥ ϕ1,k, ϕ2,k, k ∈ Zp , { ª®¥ä÷æ÷õ­â¨ �ãà'õ äã­ªæ÷© ϕ1(x), ϕ2(x) ¢÷¤¯®¢÷¤­®.
�¥å © {f1(t, k), f2(t, k)} { â ª  äã­¤ ¬¥­â «ì­  á¨áâ¥¬  à®§¢'ï§ª÷¢ à÷¢­ï­­ï

(4) , é® f
(j−1)
q (0, k) = δj,q , j, q = 1, 2 ; Fk(t, τ) { äã­ªæ÷ï, § ¤ ­  à÷¢­÷áâî

Fk(t, τ) = f1(τ, k)f2(t, k)− f2(τ, k)f1(t, k), 0 ≤ τ ≤ T, 0 ≤ t ≤ T. (6)

�®§¢'ï§®ª § ¤ ç÷ (4), (5) § ª« áã C2[0, T ] §®¡à ¦ õâìáï ä®à¬ã«®î

uk(t) = Ck,1f1(t, k) + Ck,2f2(t, k), (7)

¤¥ áâ «÷ Ck,1 , Ck,2 ¢¨§­ ç îâìáï ÷§ á¨áâ¥¬¨ à÷¢­ï­ì

Ck,1

t1∫

0

gj(t, k)f1(t, k)dt + Ck,2

t1∫

0

gj(t, k)f2(t, k)dt = ϕj,k, j = 1, 2, (8)

¢¨§­ ç­¨ª det
∥∥∥

t1∫
0

gj(t, k)fq(t, k)dt
∥∥∥

2

j,q=1
ïª®ù ¯®§­ ç¨¬® ç¥à¥§ ∆(k, t1) .

�¥®à¥¬  1. �«ï õ¤¨­®áâ÷ à®§¢'ï§ªã § ¤ ç÷ (1) , (2) ¢ ¯à®áâ®à÷
C2([0, T ]; W γ

α,β) ­¥®¡å÷¤­® â  ¤®áâ â­ì®, é®¡ ¢¨ª®­ã¢ « áì ã¬®¢ 

∀k ∈ Zp ∆(k, t1) 6= 0. (9)

� ® ¢ ¥ ¤ ¥ ­ ­ ï ¯à®¢®¤¨âìáï §  áå¥¬®î ¤®¢¥¤¥­­ï â¥®à¥¬¨ 4.1 ã [3, §4 ]. ♦
4. � ¤ «÷ ¢¢ ¦ â¨¬¥¬®, é® ã¬®¢  (9) á¯à ¢¤¦ãõâìáï. �®¤÷ ¤«ï ¢á÷å k ∈ Zp

á¨áâ¥¬  (8) ¬ õ õ¤¨­¨© à®§¢'ï§®ª ÷ ­  ¯÷¤áâ ¢÷ (3) â  (7) ®âà¨¬ãõ¬® ä®à¬ «ì­¥
§®¡à ¦¥­­ï à®§¢'ï§ªã § ¤ ç÷ (1), (2) ã ¢¨£«ï¤÷ àï¤ã

u(t, x) =
∑

|k|≥0

exp(ik, x)
∆(k, t1)

t1∫

0

(ϕ2,kg1(τ, k)− ϕ1,kg2(τ, k))Fk(t, τ)dτ. (10)

�¥å © λq,1(k) , λq,2(k) { ª®à¥­÷ à÷¢­ï­­ï Lq(λ, k) = 0 , q = 1, 2 . �÷¤®¬®
[6, á. 102], é® ¤«ï ¢á÷å k ∈ Zp ¢¨ª®­ãîâìáï â ª÷ ®æ÷­ª¨:

−Mq,2(1 + |k|γq ) ≤ Re λq,j(k) ≤ Mq,1(1 + |k|γq ), j, q = 1, 2,

|λq,j(k)| ≤ Mq,3(1 + |k|γq ), j, q = 1, 2,
(11)
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¤¥ γq = max{Nq,1, Nq,2/2} , q = 1, 2 ,
Mq,1 = max{0; sup{Re λq,j(k)/(1 + |k|γq ), j = 1, 2, k ∈ Zp}} , q = 1, 2 ,
Mq,2 = −min{0; inf{Re λq,j(k)/(1 + |k|γq ), j = 1, 2, k ∈ Zp}} , q = 1, 2 ,
Mq,3 = max{0; sup{|λq,j(k)|/(1 + |k|γq ), j = 1, 2, k ∈ Zp}} , q = 1, 2 .
�¨¦ç¥ ä÷£ãàãîâì ¤®¤ â­÷ áâ «÷ Cj , j = 1, . . . , 9 , ïª÷ ­¥ § «¥¦ âì ¢÷¤ k .

�¥®à¥¬  2. �¥å © á¯à ¢¤¦ãõâìáï ã¬®¢  (9) ÷ ­¥å © ¤«ï ¢á÷å (ªà÷¬ áª÷­-
ç¥­­®ù ª÷«ìª®áâ÷) ¢¥ªâ®à÷¢ k ∈ Zp ¢¨ª®­ãõâìáï ­¥à÷¢­÷áâì

|∆(k, t1)| ≥ (1 + |k|)−ω exp(−δ|k|γ), ω, δ,∈ R, γ = max{γ1, γ2}. (12)

�ªé® ϕj(x) ∈ W γ
ξj+α+ω,η+β+δ , ξj = 5γ1 + jγ2 , j = 1, 2 , η = (2M1,1 + M2,1)T ,

â® ¢ ¯à®áâ®à÷ C2([0, T ];W γ
α,β) ÷á­ãõ õ¤¨­¨© à®§¢'ï§®ª § ¤ ç÷ (1), (2), ïª¨© §®-

¡à ¦ õâìáï àï¤®¬ (10) ÷ ­¥¯¥à¥à¢­® § «¥¦¨âì ¢÷¤ ϕ1(x), ϕ2(x) .

� ® ¢ ¥ ¤ ¥ ­ ­ ï. �  ¯÷¤áâ ¢÷ ­¥à÷¢­®áâ¥© (11) § «¥¬¨ 12.7.7 ã [10, á. 162]
¢¨¯«¨¢ õ, é® ¢¨ª®­ãîâìáï â ª÷ ®æ÷­ª¨:

max
t∈[0,T ]

|f (j−1)
q (t, k)| ≤ C1wk(γ1(2 + j − q); M1,1T ; γ1), j = 1, 2, 3, q = 1, 2, (13)

max
t∈[0,T ]

|gq(t, k)| ≤ C2wk(γ2(3− q); M2,1T ; γ2), q = 1, 2. (14)

� ­¥à÷¢­®áâ¥© (13), (14) â  ä®à¬ã«¨ (6) ®âà¨¬ãõ¬®, é®

max
t∈[0,T ]

∣∣∣∣∣∣
dj−1

dtj−1

t1∫

0

gq(τ, k)Fk(t, τ)dτ

∣∣∣∣∣∣
≤

≤ C3wk(γ2(3− q); M2,1T ; γ2)wk(5γ1; M1,1T ; γ1), j = 1, 2, 3.

(15)

� ­¥à÷¢­®áâ¥© (12), (13){(15) â  ä®à¬ã«¨ (10) ¢¨¯«¨¢ õ, é®

max
t∈[0,T ]

|u(q)
k (t)| ≤ C4

2∑

j=1

|ϕj,k|wk(ξj + ω; δ + η; γ), q = 0, 1, 2. (16)

ö§ ä®à¬ã« (3), (16) â  ­¥à÷¢­®áâ÷ âà¨ªãâ­¨ª  ¤«ï ­®à¬¨ ¤÷áâ õ¬® ®æ÷­ªã

∥∥u(t, x); C2([0, T ];W γ
α,β)

∥∥ ≤
2∑

q=0

√ ∑

|k|≥0

max
t∈[0,T ]

|u(q)
k (t)|2w2

k(α;β; γ) ≤

≤C5

2∑

j=1

√ ∑

|k|≥0

|ϕj,k|2w2
k(ξj + α + ω; η + β + δ; γ)=C5

2∑

j=1

∥∥ϕj ; W
γ
ξj+α+ω,η+β+δ

∥∥,

§ ïª®ù ¢¨¯«¨¢ õ ¤®¢¥¤¥­­ï â¥®à¥¬¨. ♦
5. �'ïáãõ¬®, ª®«¨ ¢¨ª®­ãõâìáï ­¥à÷¢­÷áâì (12).

�¥®à¥¬  3. �«ï ¬ ©¦¥ ¢á÷å (é®¤® ¬÷à¨ �¥¡¥£  ¢ R ) ç¨á¥« t1 ∈ (0, T ]
­¥à÷¢­÷áâì (12) ¢¨ª®­ãõâìáï ¤«ï ¢á÷å (ªà÷¬ áª÷­ç¥­­®ù ª÷«ìª®áâ÷) ¢¥ªâ®à÷¢ k ∈
∈ Zp ¯à¨ ω > 5(p + 2γ) , δ ≥ 2(M1,2 + M2,2)T , γ = max{γ1, γ2} .

� ® ¢ ¥ ¤ ¥ ­ ­ ï. �¥£ª® ¯¥à¥¢÷à¨â¨, é® ¢¨§­ ç­¨ª ∆(k, t1) , k ∈ Zp , ïª
äã­ªæ÷ï §¬÷­­®ù t1 ∈ [0, T ] õ à®§¢'ï§ª®¬ â ª®ù § ¤ ç÷ �®è÷:

S

(
d

dt1
, k

)
∆(k, t1) = 0,

dj−1∆(k, t1)
dtj−1

1

∣∣∣
t1=0

= 2δj,5, j = 1, . . . , 5,
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d5∆(k, t1)
dt51

∣∣∣
t1=0

= −5(A1,1(k) + A2,1(k)),

¤¥ S(λ, k) = λ(λ + A1,1(k) + A2,1(k))L1(λ− λ2,1(k), k)L1(λ− λ2,2(k), k) .
�®§­ ç¨¬®: µj(k) , k ∈ Zp , j = 1, . . . , 6 , { ª®à¥­÷ ¬­®£®ç«¥­  S(µ, k) ,

BS(k) = 1 + max
1≤j≤6

|µj(k)| , ΛS(k) = min
1≤j≤6

Re µj(k) , ψS(k) = max
t∈[0,T ]

exp(−ΛS(k)t) ,

PS,∆(k) = max
1≤j≤6

{
B−j

S (k)
∣∣∣dj−1∆(k, t1)/dtj−1

1

∣∣
t1=0

∣∣∣
}

.

�÷ áâàãªâãà¨ ª®à¥­÷¢ µj(k) , j = 1, . . . , 6 , ä®à¬ã« (11) ÷ ¯®ç âª®¢¨å ã¬®¢
¤«ï äã­ªæ÷ù ∆(k, t1) ¤÷áâ õ¬®, é®

BS(k) ≤ C6(1 + |k|γ), ΛS(k) ≥ −2(M1,2 + M2,2)(1 + |k|γ),

ψS(k) ≤ C7 exp(2(M1,2 + M2,2)T |k|γ), PS,∆(k) ≥ 2B−5
S (k) ≥ 2(C6(1 + |k|γ))−5.

�¥å © Eω,δ(k) ≡ {t1 ∈ [0, T ] : |∆(k, t1)| < w−1
k (ω; δ; γ)} , k ∈ Zp . �  «¥¬®î ÷§

[4] ®âà¨¬ãõ¬®, é® ¤«ï ω > 5(p + 2γ) , δ ≥ 2(M1,2 + M2,2)T

mes Eω,δ(k) ≤ C8BS(k)
(

w−1
k (ω; δ; γ)ψS(k)

PS,∆(k)

)1/5

≤

≤ C9(1 + |k|)γ

(
w−1

k (ω; δ − 2(M1,2 + M2,2)T ; γ)
(1 + |k|)−5γ

)1/5

≤

≤ C9(1 + |k|)γ+(5γ−ω)/5 ≤ C9(1 + |k|)−p−ε1 , ε1 = (ω − 5(p + 2γ))/5 > 0. (17)

� ­¥à÷¢­®áâ÷ (17) ¢¨¯«¨¢ õ, é® ¤«ï ω > 5(p + 2γ) , δ ≥ 2(M1,2 + M2,2)T àï¤∑
|k|≥0

mes Eω,δ(k) õ §¡÷¦­¨¬. �  «¥¬®î �®à¥«ï{� ­â¥««÷ [3, c. 17] ¬÷à  �¥¡¥£  ¢ R

¬­®¦¨­¨ â¨å ç¨á¥« t1 , ïª÷ ­ «¥¦ âì ¤® ­¥áª÷­ç¥­­®ù ª÷«ìª®áâ÷ ¬­®¦¨­ Eω,δ(k) ,
k ∈ Zp , ¤®à÷¢­îõ ­ã«¥¢÷. ♦

� â¥®à¥¬ 2, 3 ¢¨¯«¨¢ õ ­ áâã¯­¥ â¢¥à¤¦¥­­ï ¯à® à®§¢'ï§­÷áâì § ¤ ç÷ (1), (2)
¤«ï ¬ ©¦¥ ¢á÷å ç¨á¥« t1 ∈ (0, T ] .

�¥®à¥¬  4. �¥å © ϕj(x) ∈ W γ
ξj+α+ε,η+β , j = 1, 2 , γ = max{γ1, γ2} ,

η = 2(M1,1+M2,1/2+M1,2+M2,2)T , ξj = jγ2+5(p+γ1+2γ) , j = 1, 2 , ε > 0 . �«ï
¬ ©¦¥ ¢á÷å (é®¤® ¬÷à¨ �¥¡¥£  ¢ R ) ç¨á¥« t1 ∈ (0, T ] ã ¯à®áâ®à÷ C2([0, T ];W γ

α,β)
÷á­ãõ õ¤¨­¨© à®§¢'ï§®ª § ¤ ç÷ (1), (2), ïª¨© §®¡à ¦ õâìáï àï¤®¬ (10) ÷ ­¥¯¥-
à¥à¢­® § «¥¦¨âì ¢÷¤ ϕ1(x), ϕ2(x) .

6. � ¢¥¤¥¬® à¥§ã«ìâ â¨, ®âà¨¬ ­÷ ã ç áâª®¢¨å ¢¨¯ ¤ª å § ¤ ç÷ (1), (2).

�¥®à¥¬  5. �ªé® ¤«ï ª®¦­®£® k ∈ Zp λ -ª®à¥­÷ à÷¢­ï­ì Lq(λ, k) = 0 ,
q = 1, 2 , õ ¤÷©á­¨¬¨, â® § ¤ ç  (1) , (2) ã ¯à®áâ®à÷ C2([0, T ];W γ

α,β) ­¥ ¬®¦¥
¬ â¨ ¡÷«ìè¥ ®¤­®£® à®§¢'ï§ªã.

�¥®à¥¬  6. �¥å © ¤«ï ¢á÷å k ∈ Zp ª®à¥­÷ λq,1(k) , λq,2(k) , q = 1, 2 , õ
¤®¤ â­¨¬¨ ÷ Aq,1(k) ≤ −mq|k|γq , ¤¥ mq > 0 , q = 1, 2 . �«ï ¤®¢÷«ì­®£® ν > 0 ,
¤«ï ¢á÷å ç¨á¥« t1 ≥ ν , ¤«ï ¢á÷å ¢¥ªâ®à÷¢ k ∈ Zp ¢¨ª®­ãõâìáï ­¥à÷¢­÷áâì

∆(k, t1) ≥ 1
2
ν2(t1 − ν)2 exp

(
νm1|k|γ1 + νm2|k|γ2

2

)
.
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�¥®à¥¬  7. �¥å © ¤«ï ¢á÷å k ∈ Zp ª®à¥­÷ λq,1(k) , λq,2(k) , q = 1, 2 , õ
¢÷¤'õ¬­¨¬¨. �«ï ¤®¢÷«ì­®£® t1 ∈ (0, T ] ¤«ï ¢á÷å ¢¥ªâ®à÷¢ k ∈ Zp ¢¨ª®­ãõâìáï
­¥à÷¢­÷áâì

∆(k, t1) ≥ t41
12

exp
(− 3TM1,2(1 + |k|γ1)− 3TM2,2(1 + |k|γ2)

)
.
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������ � ��������������� ������� ��� ���������
� �������� ������������

�áá«¥¤®¢ ­  ª®àà¥ªâ­®áâì § ¤ ç¨ á à á¯à¥¤¥«¥­­ë¬¨ ¤ ­­ë¬¨ ¤«ï «¨­¥©­ëå ¤¨ää¥-
à¥­æ¨ «ì­ëå ãà ¢­¥­¨© á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ á ¯®áâ®ï­­ë¬¨ ª®¬¯«¥ªá­ë¬¨ ª®-
íää¨æ¨¥­â ¬¨. �áâ ­®¢«¥­ë ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï à á-
á¬ âà¨¢ ¥¬®© § ¤ ç¨. �®ª § ­ë ¬¥âà¨ç¥áª¨¥ â¥®à¥¬ë ®¡ ®æ¥­ª å á­¨§ã ¬ «ëå §­ -
¬¥­ â¥«¥©, ¢®§­¨ª îé¨å ¯à¨ ¯®áâà®¥­¨¨ à¥è¥­¨ï § ¤ ç¨.

PROBLEM WITH DISTRIBUTED DATA FOR LINEAR
PARTIAL DIFFERENTIAL EQUATIONS

The correctness of the problem with distributed data for linear partial di�erential equations
with constant complex coe�cients is investigated. The conditions of existence and uniqueness
of solution of the problem are established. The metric theorems on estimations of small
denominators of the problem are proved.

ö­-â ¯à¨ª«. ¯à®¡«¥¬ ¬¥å ­÷ª¨ ÷ ¬ â¥¬ â¨ª¨ �¤¥à¦ ­®
÷¬. �. �. �÷¤áâà¨£ ç  ��� �ªà ù­¨, �ì¢÷¢ 03.10.03
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