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�â¨ ¬®¤¥«¨ ¨áá«¥¤ãîâáï ¢ à ¬ª å â¥®à¨¨ ¬®£®ªà¨â¥à¨ «ì-ëå ¤¨ ¬¨ç¥áª¨å § ¤ ç ¯à¨ ¥®¯à¥¤¥«¥®áâ¨. Ǒ¥à¢®© à ¡®-â®© íâ®£®  ¯à ¢«¥¨ï ï¢¨« áì ¬®®£à ä¨ï [1℄. �«ï ãç¥â  ó¤¥©-áâ¢¨ï� ¥®¯à¥¤¥«¥®áâ¨ ¢ ¥© ¯à¨¬¥ï« áì ¯®¤å®¤ïé ï ¬®¤¨-ä¨ª æ¨ï ¯à¨æ¨¯  ¬ ªá¨¬¨®© ¯®«¥§®áâ¨ [2℄. �¤ ª® â ª®©¯®¤å®¤ à ááç¨â    óª â áâà®äã� -   à¥ «¨§ æ¨î óá ¬®© ¥-¡« £®¯à¨ïâ®©� ¥®¯à¥¤¥«¥®áâ¨. �§¡¥� âì â ª®£® ¯¥áá¨¬¨áâ¨-ç¥áª®£® ¯®¤å®¤  ã¤ ¥âáï §  áç¥â ¯à¨¬¥¥¨ï ¯®¤å®¤ïé¥ ¬®¤¨ä¨-æ¨à®¢ ®£® ¯à¨æ¨¯  ¬¨¨¬ ªá®£® á®� «¥¨ï [3℄. �à®¬¥ â®£®,® ¯®§¢®«ï¥â ®áãé¥áâ¢¨âì âà¥¡®¢ ¨¥ [4. �. 21℄ íª®®¬¨áâ®¢ ®¡®¯â¨¬ «ì®¬ á®ç¥â ¨¨ ¨áå®¤®¢ ¨ à¨áª®¢.� ¤ ®© à ¡®â¥ ¢¯¥à¢ë¥ ¯à¥¤¯à¨ïâ  ¯®¯ëâª  ä®à¬ «¨§ -æ¨¨ £ à â¨à®¢ ®£® à¥è¥¨ï á ãç¥â®¬ ¨áå®¤®¢ ¨ à¨áª®¢ ( ®á®¢¥ ®¡ê¥¤¨¥¨ï ¯à¨æ¨¯  �¥¢¨¤�  [3℄ á ¢¥ªâ®àë¬ ®¯â¨¬ã-¬®¬ ¨§ [1℄). Ǒ®«ãç¥ ï¢ë© ¢¨¤ â ª®£® à¥è¥¨ï ¤«ï ¬®£®ªà¨-â¥à¨ «ì®© ¤¨ ¬¨ç¥áª®© «¨¥©®-ª¢ ¤à â¨ç®© § ¤ ç¨ ¯à¨ ¥-®¯à¥¤¥«¥®áâ¨.1. Ǒ®áâ ®¢ª  § ¤ ç¨�®£®ªà¨â¥à¨ «ì®© ¤¨ ¬¨ç¥áª®© «¨¥©®-ª¢ ¤à â¨ç®©§ ¤ ç¥© ¯à¨ ¥®¯à¥¤¥«¥®áâ¨  §®¢¥¬ ã¯®àï¤®ç¥ë©  ¡®à®¡ê¥ªâ®¢
〈�,U ,Z, J(U,Z, t0, x0)〉. (1.1)�¤¥áì ã¯à ¢«ï¥¬ ï ¤¨ ¬¨ç¥áª ï á¨áâ¥¬  � ®¯¨áë¢ ¥âáï«¨¥©ë¬ ¢¥ªâ®àë¬ ¤¨ää¥à¥æ¨ «ìë¬ ãà ¢¥¨¥¬_x = Ax + u +A1z + a(t), x(t0) = x0, (1.2)£¤¥ ä §®¢ë© ¢¥ªâ®à x ∈ R

n , ã¯à ¢«ïîé¥¥ ¢®§¤¥©áâ¢¨¥ �Ǒ� («¨-æ , ¯à¨¨¬ îé¥£® à¥è¥¨ï) u ∈ R
n , ¥®¯à¥¤¥«¥ë© ä ªâ®à

z ∈ R
k , ¯®áâ®ïë¥ ¬ âà¨æë A,A1 á®®â¢¥âáâ¢ãîé¨å à §¬¥à-®áâ¥© ¨ ¥¯à¥àë¢ ï n-¢¥ªâ®à äãªæ¨ï a(t) § ¤ ë  ¯à¨®à¨;54



ä¨ªá¨à®¢ ë ¬®¬¥â ϑ > 0 ®ª®ç ¨ï ¯à®æ¥áá  ã¯à ¢«¥¨ï ¨ ç «ì ï ¯®§¨æ¨ï (t0, x0) ∈ [0, ϑ) × ×R
n . �®�¥áâ¢® U ¯®§¨-æ¨®ëå áâà â¥£¨©

U = {U÷ u(t, x) | u(t, x) = P (t)x + p(t),
∀P (·) ∈ Cn×n[0, ϑ℄, p(·) ∈ Cn[0, ϑ℄}, (1.3)â® ¥áâì áâà â¥£¨¨ U ã �Ǒ� ®â®�¤¥áâ¢«ïîâáï á äãªæ¨ï¬¨ ¢¨¤ 

u(t, x) = P (t)x+ p(t),£¤¥ ¬ âà¨æë P(t) ¨ p(t) ¥¯à¥àë¢ë   [0, ϑ℄ . �®�¥áâ¢® Zt¯à®£à ¬¬ëå ¥®¯à¥¤¥«¥®áâ¥© Zt

Zt = {Zt ÷ z[t℄ | _z[t℄ = Bz[t℄ + b(t)∀z[t0℄ ∈ R
k}, (1.4)â® ¥áâì ¬®�¥áâ¢® Zt ®¡à §ãîâ ¥¯à¥àë¢ë¥   [0, ϑ℄ à¥è¥¨ï

z[t℄ ¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï ¨§ (1.4), £¤¥ B - ¯®áâ®ï ï
k × k ¬ âà¨æ , b(·) ∈ Ck[0, ϑ℄ ¨ ¥®¯à¥¤¥«¥®áâìî ä ªâ¨ç¥áª¨áâ ®¢¨âáï  ç «ì®¥ ãá«®¢¨¥ z[t0℄ ; â ª ï ¥®¯à¥¤¥«¥®áâì ¯®-ï¢«ï¥âáï ¢ § ¤ ç å ¯à®£®§¨à®¢ ¨ï ¢ á¢ï§¨ á ¬®¤¥«ìî �¢ á ãáâ ®¢«¥¨ï à ¢®¢¥á®© æ¥ë [5. C. 197℄ ¨ ãç¥â®¬ ¥¯à¥¤áª -§ã¥¬ëå áª çª®¢ æ¥   àëª¥ á¡ëâ  ¤® ¬®¬¥â  t0 . �ã¤¥¬ ¤ «ì-è¥ ¨á¯®«ì§®¢ âì ¨ ¬®�¥áâ¢® ¯®§¨æ¨®ëå ¥®¯à¥¤¥«¥®áâ¥©
Z (  «®£¨ç®¥ U) :

Z = {Z÷ z(t, x)|z(t, x) = Q(t)x + q(t),
∀Q(·) ∈ Cn×n[0, ϑ℄, q(·) ∈ Cn[0, ϑ℄}, (1.5)  â ª�¥ ¬®�¥áâ¢® Uz ª®âàáâà â¥£¨©

Uz = {Uz ÷ u(t, x, z[t℄)|u(t, x, z[t℄) = P (t)x + p(t)}, (1.6)â® ¥áâì ª®âàáâà â¥£¨ï Uz ®â®�¤¥áâ¢«ï¥âáï á äãªæ¨¥©
u(t, x, z) â ª®©, çâ® ¯à¨ z = z[t℄ (∀Zt ÷ z[·℄, Zt ∈ Zt) äãªæ¨ï

u(t, x, z[t℄) = P (t)x + p(t)55



¯à¨ ¥ª®â®àëå P (·) ∈ Cn×n[0, ϑ℄, p(·) ∈ Cn[0, ϑ℄ . � ¬¥â¨¬, çâ®¯ à  Uz, Zt ¡ã¤¥â ¨á¯®«ì§®¢   ¯à¨ ¯®áâà®¥¨¨ äãªæ¨¨ à¨á-ª ,   U , Z - ¯à¨ ¯®áâà®¥¨¨ £ à â¨à®¢ ®£® à¥è¥¨ï § ¤ ç¨(1.1). Ǒà®æ¥áá ¯à¨ïâ¨ï à¥è¥¨ï ¢ § ¤ ç¥ (1.1) ¯à®¨áå®¤¨â á«¥-¤ãîé¨¬ ®¡à §®¬: �Ǒ� ¢ë¡¨à ¥â ¨ ¨á¯®«ì§ã¥â ª ªãî-«¨¡® áâà -â¥£¨î U ÷ u(t, x) = P (t)x + p(t),U ∈ U . �¥§ ¢¨á¨¬® ®â â ª®£®¢ë¡®à  ¢ § ¤ ç¥ (1.1) à¥ «¨§ã¥âáï ª®ªà¥â ï ¥®¯à¥¤¥«¥®áâìZ ÷ z(t, x) = Q(t, x)x + q(t) ¨§ ¬®�¥áâ¢  Z . � â¥¬ áâà®¨âáïà¥è¥¨¥ x(t), t ∈ [t0, ϑ℄ á¨áâ¥¬ë «¨¥©ëå ¥®¤®à®¤ëå ¤¨ä-ä¥à¥æ¨ «ìëå ãà ¢¥¨© á ¥¯à¥àë¢ë¬¨ ª®íää¨æ¨¥â ¬¨:_x = Ax+ u(t, x) +A1z(t, x) + a(t) == [A + P (t) +A1Q(t)℄x + [p(t) +A1q(t) + a(t)℄,
x(t0) = x0. (1.7)� ª ï á¨áâ¥¬  ¨¬¥¥â [6. �. 29℄ ¥¤¨áâ¢¥®¥ ¥¯à¥àë¢®¥ à¥è¥-¨¥ x(t), ¯à®¤®«�¨¬®¥   ¨â¥à¢ «¥ [t0, ϑ℄ . � ¯®¬®éìî x(t)  å®-¤ïâáï ãª §  ï áâà â¥£¨ï u[t℄ = P (t)x(t) + p(t) ¨ ¯®§¨æ¨® ï¥®¯à¥¤¥«¥®áâì z[t℄ = Q(t)x(t) + q(t) . �â¬¥â¨¬, çâ® ¢¥ªâ®à-äãªæ¨¨ u[t℄ ¨ z[t℄ ¡ã¤ãâ ¥¯à¥àë¢ë   [t0, ϑ℄. � ª®¥æ,   ¢á¥å¢®§¬®�ëå âà®©ª å (x(t), u[t℄, z[t℄|t ∈ [t0, ϑ℄) ®¯à¥¤¥«¥ ¢¥ªâ®à-ë© ªà¨â¥à¨©

J(U,Z, t0, x0) = (J1(U,Z, t0, x0), ..., Jn(U,Z, t0, x0)), (1.8)ª®¬¯®¥âë ª®â®à®£® § ¤ ë «¨¥©®-ª¢ ¤à â¨çë¬¨ äãªæ¨®- « ¬¨ (i ∈ N = {1, . . . , N})
Ji(U,Z, t0, x0) = x′(ϑ)Cix(ϑ) + 2cix(ϑ)++∫ ϑ

t0 {u′[t℄[Diu[t℄ + 2Kiz[t℄ + 2Mix(t) + 2di℄+ (1.9)+z′[t℄[Liz[t℄ + 2Nix(t) + 2li℄ + x′(t)[Gix(t) + gi℄}dt,£¤¥ ¨á¯®«ì§®¢ ë § ¤ ë¥  ¯à¨®à¨ ¯®áâ®ïë¥ n × n ¬ âà¨-æë Ci , Di,Mi, Gi; n × k ¬ âà¨æë Ki,Ni; k × k ¬ âà¨æë Li;56



n-¢¥ªâ®àë ci, di, gi; k-¢¥ªâ®àë li , ¯à¨ç¥¬ Ci,Di, Li, Gi á¨¬¬¥-âà¨çë ¨ èâà¨å á¢¥àåã ®§ ç ¥â ®¯¥à æ¨î âà á¯®¨à®¢ ¨ï.�  óá®¤¥à� â¥«ì®¬ ãà®¢¥� æ¥«ì �Ǒ� á®áâ®¨â ¢ ¢ë¡®à¥ â ª®©á¢®¥© áâà â¥£¨¨ U ∈ U , çâ®¡ë ¢á¥ ªà¨â¥à¨¨
Ji(U,Z, t0, x0), i ∈ N , ¯à¨¨¬ «¨ ¢®§¬®�® ¡®«ìè¨¥ § ç¥¨ï ¨®¤®¢à¥¬¥® à¨áª¨ ¯® ª �¤®¬ã ªà¨â¥à¨î áâ ®¢¨«¨áì ª ª ¬®�-® ¬¥ìè¥. Ǒà¨ íâ®¬ �Ǒ� ¢ëã�¤¥ ãç¨âë¢ âì ¢®§¬®�®áâìà¥ «¨§ æ¨¨ «î¡®© ¥®¯à¥¤¥«¥®áâ¨ Z ∈ Z .� ¬¥â¨¬, çâ® ¯à®æ¥áá ¯à¨ïâ¨ï à¥è¥¨ï ¢ § ¤ ç¥ (1.1), £¤¥ U§ ¬¥¥®   Uz ,   Z -   Zt , ¯à®¨áå®¤¨â   «®£¨ç®, ®¯¨á ë¬¢ëè¥ á¯®á®¡®¬.�  áâ®ïé¥© à ¡®â¥¢®-¯¥à¢ëå, ¡ã¤¥â  ©¤¥ ï¢ë© ¢¨¤ äãªæ¨¨ à¨áª  ¯® ª �¤®-¬ã ¨§ ªà¨â¥à¨¥¢,¢®-¢â®àëå, ä®à¬ «¨§®¢ ® £ à â¨à®¢ ®¥ ¯® ¨áå®¤ ¬ ¨à¨áª ¬ à¥è¥¨¥ § ¤ ç¨ (1.1),¢-âà¥âì¨å, ¡ã¤¥â ¯®áâà®¥ ï¢ë© ¢¨¤ â ª®£® à¥è¥¨ï.� â¥¬ â¨ç¥áª¨¬  ¯¯ à â®¬ ¡ã¤ãâ ¯®¤å®¤ïé¨¥ ¢ à¨ âë ¬¥-â®¤  ¤¨ ¬¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ¨ï. �ãé¥áâ¢¥ãî à®«ì ¯à¨íâ®¬ ¨£à ¥â ®¡ê¥¤¨¥¨¥ ¬¥â®¤  ¤¨ ¬¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ -¨ï á ¬¥â®¤®¬ äãªæ¨¨ �ï¯ã®¢ , ¯à¥¤«®�¥®¥ �. �. �à á®¢-áª¨¬ ¤«ï à¥è¥¨ï § ¤ ç áâ ¡¨«¨§ æ¨¨. � æ¥«ïå á®ªà é¥¨ï ®¡ê-¥¬  áâ âì¨ ¬ë ¥ ¡ã¤¥¬ ¯à¨¢®¤¨âì ¯®¤à®¡ë¥ ¤®ª § â¥«ìáâ¢ (®¨ ¨¬¥îâáï ¢ ¯®¤£®â®¢«¥®© ª ¨§¤ ¨î ¬®®£à ä¨¨ ).2. Ǒ®áâà®¥¨¥ äãªæ¨¨ à¨áª � �¤®¬ã ªà¨â¥à¨î Ji(U,Z, t0, x0), i ∈ N , ¯®áâ ¢¨¬ ¢ á®®â-¢¥âáâ¢¨¥ ®¤®ªà¨â¥à¨ «ìãî § ¤ çã

〈�,Uz,Zt, Ji(Uz,Zt, t0, x0)〉, (2.1)£¤¥ � â  �¥, çâ® ¨ ¢ (1.1), ¬®�¥áâ¢® ª®âàáâà â¥£¨© Uz ®¯à¥¤¥-«¥® ¢ (1.6), ¬®�¥áâ¢® ¥®¯à¥¤¥«¥®áâ¥© Zt - ¢ (1.4), ªà¨â¥à¨¨
Ji(Uz,Zt , t0, x0) - ¢ (1.8), £¤¥ ¢¬¥áâ® U ¯à¨¬¥ï¥âáï Uz ,   Z§ ¬¥¥®   Zt . 57



�«ï ¯®áâà®¥¨ï äãªæ¨¨ à¨áª  ¯® i-¬ã ªà¨â¥à¨î (1.8) á«¥-¤ã¥â,¢®-¯¥à¢ëå, à¥è¨âì ®¯â¨¬¨§ æ¨®ãî § ¤ çãmaxU∈U
Ji(Uz,Zt, t0, x0) = Ji(U(i)

z ,Zt, t0, x0) = Ji[Zt, t0, x0℄ (2.2)¯à¨ «î¡ëå Zt ∈ Zt ¨  ç «ìëå ¯®§¨æ¨ïå (t0, x0) ∈ [0, ϑ)× R
n ;¢®-¢â®àëå, á ¬ã äãªæ¨î à¨áª  ¯®áâà®¨âì ¯® ä®à¬ã«¥�i(U,Z, t0, x0) = Ji[Z, t0, x0℄− Ji(U,Z, t0, x0). (2.3)� ¬¥â¨¬, çâ® äãªæ¨® « (2.3) ç¨á«¥® ®æ¥¨¢ ¥â á®� «¥-¨¥ (à¨áª) �Ǒ� ® â®¬, çâ® ¯à¨ ¥®¯à¥¤¥«¥®áâ¨ Zt ® ¢ë¡¨-à ¥â (¨áå®¤ï ¨§  «¨ç¨ï N à §«¨çëå ªà¨â¥à¨¥¢) áâà â¥£¨î U ,  ¥ U(i)

z , ã¤®¢«¥â¢®àïîéãî ãá«®¢¨î (2.2). � «¥¥ ¤«ï ¬ âà¨æë
D < 0(6 0, > 0,> 0) ®§ ç ¥â, çâ® ª¢ ¤à â¨ç ï ä®à¬  u′Du®¯à¥¤¥«¥® ®âà¨æ â¥«ì  (¥¯®«®�¨â¥«ì , ®¯à¥¤¥«¥® ¯®«®-�¨â¥«ì , ¥®âà¨æ â¥«ì ). � ¯®¬®éìî á«¥¤ãîé¥£® ãâ¢¥à�¤¥-¨ï à¥è ¥¬ § ¤ çã (2.2).� â ¢ ¥ à � ¤ ¥  ¨ ¥ 2.1. �á«¨ ¢ äãªæ¨® «¥ (1.8)

Di < 0, Ci 6 0, Gi − M ′
iD

−1
i Mi 6 0, (2.4)â® ª®âàáâà â¥£¨ï U

(i)
z , ã¤®¢«¥â¢®àïîé ï (2.2) (¯à¨ «î¡ëåZt ∈ Zt ¨ (t0, x0) ∈ [0, ϑ) × R

n ), ¨¬¥¥â ¢¨¤U(i)
z ÷ u(i)(t, x, z) == −D−1

i [(�i(t) +Mi)x+ (�′
i(t) +Ki)z + (ξi(t) + di), (2.5)£¤¥ ¬ âà¨æë �i(t),�i(t) ¨ ¢¥ªâ®à ξi(t) ï¢«ïîâáï à¥è¥¨ï¬¨á¨áâ¥¬ë0n×n = _�i +�i[A − D−1

i Mi℄ + [A′ − M ′
iD

−1
i ℄�i−

−�iD
−1
i �i +Gi − M ′

iD
−1
i Mi, �i(ϑ) = Ci; (2.6)58



0n×k = _�i + �i[A − D−1
i (�i +Mi)℄ +B′�i +Ni−

−K ′
iD

−1
i (�i +Mi), �i(ϑ) = 0n×k; (2.7)0n = _ξi + [A′ − (�i +M ′

i)D−1
i ℄ξi + gi−

−(�i +M ′
i)D−1

i di +�ia(t) + �′
i(t)b(t), ξi(ϑ) = ci, (2.8)£¤¥ 0n×n - ã«¥¢ ï n × n ¬ âà¨æ ,   0n - ã«¥¢®© n-¢¥ªâ®à.�   ¬ ¥ ç    ¨ ¥ 2.1. Ǒà¨ ¢ë¯®«¥¨¨ (2.4) ¬ âà¨ç®¥¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ â¨¯  �¨ªª â¨ (2.6) ¨¬¥¥â ¥¯à¥-àë¢®¥ ¨ ¯à®¤®«�¨¬®¥   [0, ϑ℄ à¥è¥¨¥ �i(t) . Ǒ®«®�¨¢ �i =�i(t) ¢ (2.7), ¯®«ãç¨¬ ¬ âà¨ç®¥ ¤¨ää¥à¥æ¨ «ì®¥ «¨¥©®¥¥®¤®à®¤®¥ ãà ¢¥¨¥ á ¥¯à¥àë¢ë¬¨ (¯® t) ª®íää¨æ¨¥â -¬¨. Ǒ®íâ®¬ã ®® â®�¥ ¨¬¥¥â ¯à®¤®«�¨¬®¥   [0, ϑ℄ à¥è¥¨¥�i(t) . � ª®¥æ, ¢¥ªâ®à®¥ ãà ¢¥¨¥ (2.8) ¯à¨ �i = �i(t) ¨�i = �i(t) ¯® â®© �¥ ¯à¨ç¨¥ ¨¬¥¥â ¥¯à¥àë¢®¥ ¨ ¯à®¤®«�¨¬®¥  [0, ϑ℄ à¥è¥¨¥ ξi(t) . �ª § ë¥ à¥è¥¨ï ¨ á«¥¤ã¥â ¨á¯®«ì§®-¢ âì ¢ (2.5).� â ¢ ¥ à � ¤ ¥  ¨ ¥ 2.2. �á«¨ ¯à¨ ¢á¥å i ∈ N ¢ë¯®«-ïîâáï ®£à ¨ç¥¨ï (2.4), â® ª®¬¯®¥âë �i(U,Z, t0, x0),

i ∈ N , ¢¥ªâ®à®© äãªæ¨¨ à¨áª �(U,Z, t0, x0) = (�1(U,Z, t0, x0), ...,�n(U,Z, t0, x0)) (2.9)¨¬¥îâ ¢¨¤�i(U,Z, t0, x0) = ∫ ϑ

t0 {z′[t℄[�i(t)D−1
i �′

i(t)− K ′
iD

−1
i Ki℄z[t℄ ++x′(t)[�i(t)D−1

i �i(t)− M ′
iD

−1
i Mi℄x(t) ++2x′(t)[�i(t)D−1

i �′
i(t)− M ′

iD
−1
i Ki℄z[t℄−

−u′[t℄[Diu[t℄ + 2Kiz[t℄ + 2Mix(t) + 2di℄ ++2[ξ′i(t)D−1
i �i(t)− d′iD

−1
i Mi℄x(t) ++2[ξ′i(t)D−1

i �′
i(t)− d′iD

−1
i Ki℄z[t℄ ++[ξ′i(t)D−1

i ξi(t)− d′iD
−1
i di℄}dt,

(2.10)
£¤¥ �i(t),�i(t), xii(t) - à¥è¥¨ï (2.6)-(2.8).59



3. �®à¬ «¨§ æ¨ï £ à â¨à®¢ ®£® à¥è¥¨ï § ¤ ç¨� ¤ ç¥ (1.1) ¯®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ óà áè¨à¥ãî� ¢á¯®-¬®£ â¥«ìãî § ¤ çã:
〈�,U ,Z, J(U,Z, t0, x0),−�i(U,Z, t0, x0)〉 == 〈�,U ,Z, {Ij(U,Z, t0, x0)}j=1,...,2N〉,

(3.1)£¤¥ 〈�,U ,Z〉 â¥ �¥, çâ® ¢ (1.1),   � ®¯à¥¤¥«¥® ¢ (2.9), (2.10);¢(3.1) ®¡®§ ç¥® Ii = Ji, IN+i = −�i, i ∈ N . �áâ¥áâ¢¥®, ¯à¨íâ®¬ ¯à¥¤¯®« £ ¥¬ ¢ë¯®«¥ë¬ âà¥¡®¢ ¨¥ (2.4).� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 3.1. �à®©ªã(U∗, J∗[t0, x0℄,�∗[t0, x0℄) ∈ U × R
2N §®¢¥¬ £ à â¨à®¢ ë¬ ¯® ¨áå®¤ ¬ ¨ à¨áª ¬ à¥è¥¨¥¬ § ¤ -ç¨ (1.1), ¥á«¨ áãé¥áâ¢ã¥â ¥®¯à¥¤¥«¥®áâì Z∗ ∈ Z â ª ï, çâ®¤«ï i-© ª®¬¯®¥âë N-¢¥ªâ®à®¢ J∗[t0, x0℄ ¨ �∗[t0, x0℄ ¢ë¯®«¥ëà ¢¥áâ¢ 

J∗
i [t0, x0℄ = Ji(U∗,Z∗, t0, x0),�∗
i [t0, x0℄ = �i(U∗,Z∗, t0, x0), i ∈ N

(3.2)¯à¨ «î¡®¬ ¢ë¡®à¥  ç «ì®© ¯®§¨æ¨¨ (t0, x0) ∈ [0, ϑ) × R
n ¨,ªà®¬¥ â®£®,1) ¤«ï ¢á¥å U ∈ U ¥á®¢¬¥áâ  á¨áâ¥¬  ¥à ¢¥áâ¢

Ij(U,Z∗, t0, x0) > Ij(U∗,Z∗, t0, x0), j = 1, ..., 2N, (3.3)¨§ ª®â®àëå, ¯® ªà ©¥© ¬¥à¥, ®¤® áâà®£®¥.2) ¯à¨ ª �¤®¬ Z ∈ Z ¥á®¢¬¥áâ  á¨áâ¥¬  ¥à ¢¥áâ¢
Ij(U∗,Z, t0, x0) 6 Ij(U∗,Z∗, t0, x0), j = 1, ..., 2N, (3.4)¨§ ª®â®àëå, ¯® ªà ©¥© ¬¥à¥, ®¤® áâà®£®¥. �®£¤  N-¢¥ªâ®à

J∗[t0, x0℄  §®¢¥¬ £ à â¨à®¢ ë¬ ¢¥ªâ®àë¬ ¨áå®¤®¬,N-¢¥ªâ®à �∗[t0, x0℄ - £ à â¨à®¢ ë¬ ¢¥ªâ®àë¬ à¨áª®¬ § ¤ -ç¨ (1.1) á  ç «ì®© ¯®§¨æ¨¥© (t0, x0) ,   ¯ àã U∗,Z∗ - á¥¤«®¢®©â®çª®© ¯® Ǒ à¥â® § ¤ ç¨ (3.1) 60



�   ¬ ¥ ç    ¨ ¥ 3.1. �ë¯®«¥¨¥ âà¥¡®¢ ¨ï 1) ¨§ ®¯-à¥¤¥«¥¨ï (3.1) ®§ ç ¥â, çâ® áâà â¥£¨ï U∗ ¬ ªá¨¬ «ì  ¯® Ǒ -à¥â® ¢ § ¤ ç¥ 3.1, £¤¥ ä¨ªá¨à®¢   ¥®¯à¥¤¥«¥®áâì Z = Z∗ ,  ãá«®¢¨¥ 2) - ¬¨¨¬ «ì®áâì ¯® Ǒ à¥â® ¥®¯à¥¤¥«¥®áâ¨ Z∗ ¢§ ¤ ç¥ (3.1), £¤¥ ó§ ¬®à®�¥ � ã�¥ áâà â¥£¨ï U = U∗ .�   ¬ ¥ ç    ¨ ¥ 3.2. �®£« á® ®¯à¥¤¥«¥¨î (3.1) ¤«ï¯®áâà®¥¨ï (U∗, J∗[t0, x0℄,�∗[t0, x0℄) ∈ U ×R
2N ¤®áâ â®ç®  ©â¨á¥¤«®¢ãî â®çªã ¯® Ǒ à¥â® (U∗,Z∗) óà áè¨à¥®©� § ¤ ç¨ (3.1),  § â¥¬ ã�¥ ¢®á¯®«ì§®¢ âìáï ä®à¬ã« ¬¨ (3.2).4. � å®�¤¥¨¥ á¥¤«®¢®© â®çª¨ ¯® Ǒ à¥â®�«ï ¢¥ªâ®à  α = (α(1), α(2)) = (α(1)1 , ..., α

(N)1 , α
(1)2 , ..., α

(N)2 ) á¯®«®�¨â¥«ìë¬¨ ¯®áâ®ïë¬¨ ª®¬¯®¥â ¬¨ ¢¢¥¤¥¬ ®¡®§ ç¥-¨ï:
D(α) = ∑

i∈N

[α(1)
i + α

(2)
i ℄Di, M(α) = ∑

i∈N

[α(1)
i + α

(2)
i ℄Mi,

K(α) = ∑
i∈N

[α(1)
i + α

(2)
i ℄Ki, d(α) = ∑

i∈N

[α(1)
i + α

(2)
i ℄di,

L(α, t) = ∑
i∈N

[α(1)
i Li + α

(2)
i (K ′

iD
−1
i Ki − �i(t)D−1

i �′
i(t))℄,

G(α, t) = ∑
i∈N

[α(1)
i Gi + α

(2)
i (M ′

iD
−1
i Mi −�i(t)D−1

i �i(t))℄,
N(α, t) = ∑

i∈N

[α(1)
i Ni + α

(2)
i (K ′

iD
−1
i Mi − �i(t)D−1

i �i(t))℄,
l(α, t) = ∑

i∈N

[α(1)
i li + α

(2)
i (K ′

iD
−1
i di − �i(t)D−1

i ξi(t))℄,
g(α, t) = ∑

i∈N

[α(1)
i gi + α

(2)
i (M ′

iD
−1
i di −�i(t)D−1

i ξi(t))℄,
r(α(2), t) = ∑

i∈N

[α(2)
i (d′iD−1

i di − ξi(t)D−1
i ξi(t))℄,

(4.1)
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C(α(1)) = ∑
i∈N

α
(1)
i Ci, c(α(1)) = ∑

i∈N

α
(1)
i ci,£¤¥ ¬ âà¨æë �i(t), �i(t) , ¨ ¢¥ªâ®à ξi(t) ï¢«ïîâáï à¥è¥¨ï¬¨á¨áâ¥¬ë (2.6)-(2.8). � ¯®¬¨¬, çâ® ¯à¨ ¢ë¯®«¥¨¨ (2.4) â ª®¥à¥è¥¨¥ áãé¥áâ¢ã¥â, ¥¤¨áâ¢¥®, ¥¯à¥àë¢® ¨ ¯à®¤®«�¨¬®  [0, ϑ℄ .� â ¢ ¥ à � ¤ ¥  ¨ ¥ 4.1. Ǒà¥¤¯®«®�¨¬, çâ®1) ¤«ï äãªæ¨® «®¢ (1.8) ¢ë¯®«¥ë ãá«®¢¨ï (2.4) ¯à¨ ¢á¥å

i ∈ N ;2) áãé¥áâ¢ã¥â ¯®áâ®ïë© 2N-¢¥ªâ®à
α = (α(1)1 , ..., α

(N)1 , α
(1)2 , ..., α

(N)2 )á ¯®«®�¨â¥«ìë¬¨ ª®¬¯®¥â ¬¨, ¯à¨ ª®â®à®¬ ¤«ï ¢á¥å
t ∈ [0, ϑ℄

L(α, t) > 0,D−1(α) +A1L−1(α, t)A′1 < 0,K(α) = 0n×n, (4.2)
G(α, t) − M ′(α)D−1(α)M(α) − N ′(α, t)L−1(α, t)N(α, t) 6 0.�®£¤  á¥¤«®¢ ï â®çª  ¯® Ǒ à¥â® U∗,Z∗ § ¤ ç¨ (3.1) áãé¥áâ¢ã-¥â ¨ ¨¬¥¥â ¢¨¤:U∗ ÷ u∗(t, x) = −D−1(α){[�(t) +M(α)℄x + [ξ(t) + d(α)℄}, (4.3)Z∗ ÷ z∗(t, x) = −L−1(α, t){[A′1�(t) +N(α, t)℄x + [A1ξ(t) + l(α, t)℄},£¤¥ ¬ âà¨æë D(α), C(α),M(α), L(α, t),N(α, t), G(α, t) ¨ ¢¥ªâ®à 

d(α) , c(α), l(α, t) ®¯à¥¤¥«¥ë ¢ (4.1),   á¨¬¬¥âà¨ç ï n × n -¬ âà¨æ  ¨ n-¢¥ªâ®à ξ(t), t ∈ [0, ϑ℄, ï¢«ïîâáï à¥è¥¨¥¬ á¨áâ¥-¬ë:0n×n = _� +�[A − A1L−1(α, t)N(α, t) − D−1(α)M(α)℄ ++[A′ − N ′(α, t)L−1(α, t)A′1 − M ′(α)D−1(α)℄�−

−�[A1L−1(α, t)A′1 +D−1(α)℄� ++[G(α, t) − M ′(α)D−1(α)M(α) − N ′(α, t)L−1(α, t)N(α, t)℄,62



�(ϑ) = C(α(1)); (4.4)0n = _ξ + {A′ − [� +M ′(α)℄D−1(α)−
−[�A1 +N ′(α, t)℄L−1(α, t)A′1℄ξ +�a(t)−

−[� +M ′(α)℄D−1(α)d(α) + g(α, t) −
−[�A1 +N ′(α, t)℄L−1(α, t)l(α, t)

ξ(ϑ) = c(α(1)). (4.5)�   ¬ ¥ ç    ¨ ¥ 4.1. Ǒà¨ ¢ë¯®«¥¨¨ ®£à ¨ç¥¨©(4.2) ¬ âà¨ç®¥ ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ (4.4) ¨¬¥¥â ¥¤¨-áâ¢¥®¥ ¥¯à¥àë¢®¥ à¥è¥¨¥ �(t) , ¯à®¤®«�¨¬®¥   [0, ϑ℄ . Ǒ®-«®�¨¢ ¢ (4.5) ¬ âà¨æã � = �(t) , ¯®«ãç ¥¬, çâ® ¨ (4.5) ¥¤¨-áâ¢¥®¥ ¥¯à¥àë¢®¥ ¯à®¤®«�¨¬®¥   [0, ϑ℄ à¥è¥¨¥ ξ(t) .�   ¬ ¥ ç    ¨ ¥ 4.2. Ǒà¨¢¥¤¥ë¥ ¢ à ¡®â¥ ãâ¢¥à�¤¥-¨ï ¯®§¢®«ïîâ ¯à¥¤«®�¨âì á«¥¤ãîéãî áå¥¬ã ¯®áâà®¥¨ï £ à -â¨à®¢ ®£® ¯® ¨áå®¤ ¬ ¨ à¨áª ¬ à¥è¥¨ï § ¤ ç¨ (1.1):a) ¯à®¢¥à¨âì ¢ë¯®«¥¨¥ ®£à ¨ç¥¨© (2.4) ¨ § â¥¬  ©â¨ à¥-è¥¨¥ �i(t),�i(t), xii(t, i ∈ N) á¨áâ¥¬ë (2.6)-(2.8);b) ¯® ä®à¬ã«¥ (2.10) ¯®áâà®¨âì äãªæ¨¨ à¨áª ;)  ©â¨ ¯®«®�¨â¥«ìë¥ ¯®áâ®ïë¥ αi
r(r = 1, 2; i ∈ N , ¯à¨ª®â®àëå á ãç¥â®¬ (4.5) ¢ë¯®«ïîâáï ãá«®¢¨ï (4.2);d) ¯®áâà®¨âì à¥è¥¨¥ �(t), ξ(t) á¨áâ¥¬ë (4.5);e) ¯® ä®à¬ã« ¬ (4.3)   «¨â¨ç¥áª¨ áª®áâàã¨à®¢ âì U∗,Z∗ ;f) ¨á¯®«ì§ãï ¯ãªâ b ¨ (1.8), ¯® (3.2)  ©â¨ N-¢¥ªâ®à 

J∗[t0, x0℄ , �∗[t0, x0℄ ; §¤¥áì â ª�¥ ¬®�® ¯à¨¬¥¨âì ¯à¨¥¬, ¯à¥¤-«®�¥ë© ¢ [7. �. 81-85℄.Ǒ®«ãç¥ ï ¢ à¥§ã«ìâ â¥ âà®©ª  (U∗, J∗[t0, x0℄,�∗[t0, x0℄) ¨®¡à §ã¥â £ à â¨à®¢ ®¥ ¯® ¨áå®¤ ¬ ¨ à¨áª ¬ à¥è¥¨¥ § ¤ ç¨(1.1). � ¬¥â¨¬, çâ® ¯à¥¤«®�¥ ï §¤¥áì áå¥¬  à¥ «¨§®¢   ¢ [8℄¤«ï áª «ïà®£® ¢ à¨ â  § ¤ ç¨ (1.1).
63
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