Zapiski nauqnyh seminarov POMI Tom 248, 1998 g.

A. P. KubanskaØ O EDINSTVENNOSTI REXENI˚ PERVO` SMEXANNO` ZADAQI S DVUMERNYM NELINE`NYM PARABOLIQESKIM URAVNENIEM 1. Rassmotrim paraboliqeskoe uravnenie u_t = f(t, x, y, u, u_x, u_y, u_{xx}, u_{yy}, u_{xy} + u_{xx} + u_{yy}) (1) v cilindre Q_T = {(x, y) ∈ Π, 0 6 t 6 T }, gde Π – prØmougol~naØ oblast~ [–_1 6 x 6 –_2, –_3 6 y 6 –_4], pri naqal~nom uslovii u(0, x, y) = Φ(x, y), (x, y) ∈ Π (2) i kraevom uslovii na Γ_T = {x ∈ ∂Π, 0 6 t 6 T }:

u(t, –_1, y) = φ_1(t, y), u(t, –_2, y) = φ_2(t, y), –_3 6 y 6 –_4,

u(t, x, –_3) = φ_3(t, x), u(t, x, –_4) = φ_4(t, x), –_1 6 x 6 –_2,

0 6 t 6 T.^{(3)}

Budem sqitat~, qto funkciØ f nepreryvna po vsem svoim argumentam i imeet nepreryvnye qastnye proizvodnye po u, u_x, u_y, u_{xx}, u_{yy}, u_{xy} pri (t, x, y) ∈ Q_T , −∞ < u, u_x, u_y, u_{xx}, u_{yy}, u_{xy} < ∞, funkcii φ_k, k = 1, 2, 3, 4 nepreryvno zavisØt ot svoih argumentov i nepreryvno differenciruemy po t, φ_1(t, y) i φ_2(t, y) dvaßdy nepreryvno differenciruemy po y, a φ_3(t, x) i φ_4(t, x) dvaßdy nepreryvno differenciruemy po x.

Predpoloßim, qto suwestvuet rexenie zadaqi (1)–(3), udovletvorØ¸wee uslovi¸ u(t, x, y) ∈ C^{1,2}(Q_T ). (4) Postroim shemu metoda prØmyh. OstavlØØ peremennu¸ t nepreryvnoæ, diskretiziruem peremennye x i y. OboznaqaØ –_2 −

–1 ≡ l1, –4 − –3 ≡ l2, budem sqitat~^{l1}_{l2} =^p_q , gde p, q – natural~nye

qisla. Razob~em prØmougol~nik Π na kletki s xagom h_x = h_y = h, polagaØ x_i = –_1 + ih, i = 1, 2, . . . , n_1, y_j = –_3 + jh, j = 1, 2, . . . , n_2. Vvedem oboznaqeniØ. X_k ≡ x_{k−n1E}^(_k�_{1n1}^), Y_k ≡ y_{1+E}^(_k�_{1n1}^), k = 60

O EDINSTVENNOSTI REXENI˚ 61 1, 2, . . . , n_1×n_2; U (t) ≡ {u(t, X_k, Y_k)}, U^x(t) ≡ {u_x(t, X_k, Y_k)}, U^y(t) ≡ {u_y(t, X_k, Y_k)}, U^{xx}(t) ≡ {u_{xx}(t, X_k, Y_k)}, U^{yy}(t) ≡ {u_{yy}(t, X_k, Y_k)}, U^{xy}(t) ≡ {u_{xy}(t, X_k, Y_k)} sut~ vektor-funkcii porØdka n_1 × n_2;

B^n_{αβγ} ≡ β γ 0 0 . . . 0 0 0 α β γ 0 . . . 0 0 0 . . . . . . . . . . . . . . . . . . . . . . . . 0 0 0 0 . . . α β γ 0 0 0 0 . . . 0 α β

– kvadratnaØ

matrica porØdka n, α, β, γ mogut byt~ kvadratnymi kletkami odinakovogo porØdka (v takom sluqae qislo n oznaqaet porØdok matricy otnositel~no fflementov-kletok); ediniqnu¸ i nulevu¸ matricy budem oboznaqat~, sootvetstvenno, I i [0]. Proizvodnye, vhodØwie v uravnenie (1), v toqkah setki x_i, y_j (i = 1, 2, . . . , n_1, j = 1, 2, . . . , n_2) zamenim vyraßeniØmi U^x(t) ∼ 1 2h B^{n2}_{[0]B}n_1 �101^{[0]}

U (t) + 1 2h R_1(t), U^y(t) ∼ 1 2h B^{n2}_Bn_{10}

�10^{[0]I}

U (t) + 1 2h R_2(t), U^{xx}(t) ∼ 1 h^2

B^{n2}_{[0]B}n_{11} �21^{[0]}

U (t) + 1 h^2

R_3(t), U^{yy}(t) ∼ 1 h^2

B^{n2}_{IB}n_{10} �20^I

U (t) + 1 h^2

R_4(t),

U^{xy}(t) ∼ 1 h^2

B^{n2}_Bn_{11} �10^{Bn1}�110^{[0]}

U (t) + 1 h^2

B^{n2}_{[0]B}n_1 �110^{[0]}

R_5(t)+ + 1 h R^y(t) + 1 2 R^{yy}(t), gde R_1(t) = (−φ_1(t, y_1), 0, ..., 0, φ_2(t, y_1) n1 , − φ_1(t, y_2), 0, ..., 0, φ_2(t, y_2) n1 , ... . . . , − φ_1(t, y_{n2}), 0, . . . , 0, φ_2(t, y_{n2} ) n1 )^T ,

R_2(t) = (−φ_3(t, x_1), −φ_3(t, x_2), . . . , −φ_3(t, x_{n1}), 0, 0, . . . , 0 n1 , . . . . . . , 0, 0, . . . , 0 n1 , φ_4(t, x_1), φ_4(t, x_2), . . . , φ_4(t, x_{n1} ))^T ,

62 A. P. KUBANSKA˚

R_3(t) = (φ_1(t, y_1), 0, . . . , 0, φ_2(t, y_1) n1 ), φ_1(t, y_2), 0, . . . , 0, φ_2(t, y_2) n1 , . . . . . . , φ_1(t_1, y_{n2}), 0, . . . , 0, φ_2(t, y_{n2} ) n1 )^T ,

R_4(t) = (φ_3(t, x_1), φ_3(t, x_2), . . . , φ_3(t, x_{n1}), 0, 0, . . . , 0 n1 , . . . , 0, 0, . . . , 0 n1 , φ_4(t, x_1), φ_4(t, x_2), . . . , φ_4(t, x_{n1} ))^T ,

R_5(t) = (−φ_3(t, x_1), −φ_3(t, x_2), . . . , −φ_3(t, x_{n1}), 0, 0, . . . , 0 n1 , . . . . . . , 0, 0, . . . , 0 n1 )^T ,

R^y(t) = − ∂φ_1 ∂y (t, y_1), 0, 0, . . . , 0 n1 , − ∂φ_1 ∂y (t, y_2), 0, 0, . . . , 0 n1 , . . .

. . . , −∂φ_1(t, y_{n2} ) ∂y , 0, 0, . . . , 0 n1

T ,

R^{yy}(t) = ∂^2φ_1(t, y_1) ∂y^2 , 0, 0, . . . , 0 n1 , ∂^2φ_1(t, y_2) ∂y^2 , 0, 0, . . . , 0 n1 , . . .

. . . , ∂^2φ_1(t, y_{n2} ) ∂y^2 , 0, 0, . . . , 0 n1

T

sut~ vektor-funkcii porØdka n_1 × n_2, kotorye v silu usloviØ (4) stremØtsØ (sm. [1]) pri h → 0, sootvetstvenno, k znaqeniØm vektor-funkciæ U^x(t), U^y(t), U^{xx}(t), U^{yy}(t), U^{xy}(t).

O EDINSTVENNOSTI REXENI˚ 63

Zadaqe (1)–(3) sootnesem zadaqu Koxi dlØ sistemy obyknovennyh differencial~nyh uravneniæ dv_i dt = f(t, X_i, Y_i, v_i, v^x_i (V ), v^y_i (V ), v^{xx}_i (V ), v^{yy}_i (V ), v^{xy}_i (V )), (5)

v_i(0) = Φ(X_i, Y_i), i = 1, 2, . . . , n_1 × n_2, (6)

gde V ≡ (v_1, v_2, . . . , v_{n1×n2} )^T – neizvestnaØ vektor-funkciØ, {v^x_i (V )}, {v^y_i (V )}, {v^{xx}_i (V )}, {v^{yy}_i (V )}, {v^{xy}_i (V )} – n_1 × n_2-mernye vektor-funkcii s komponentami, opredelØemymi ravenstvami

{v^x_i (V )} =^1_{2h} B^{n2}_{[0]B}n_1 �101^{[0]}

V +^1_{2h} R_1(t),

{v^y_i (V )} =^1_{2h} B^{n2}_Bn_{10} �10^{[0]I}

V +^1_{2h} R_2(t),

{v^{xx}_i (V )} =^1_{h2} B^{n2}_{[0]B}n_{11} �21^{[0]}

V +^1_{h2} R_3(t),

{v^{yy}_i (V )} =^1_{h2} B^{n2}_{IB}n_{10} �20^I

V +^1_{h2} R_4(t),

{v^{xy}_i (V )} =^1_{h2} B^{n2}_Bn_{1100B}n_{10} �31^{Bn1}010

V +^1_{h2} B^{n2}_{[0]B}n_1 �110^{[0]}

R_5(t)+

+^1_h R^y(t) +^1_2 R^{yy}(t) +^1_{h2} (R_3(t) + R_4(t)).

(7)

Pri vypolnenii usloviØ (4) pogrexnost~ approksimacii kaßdogo uravneniØ sistemy (5) stremitsØ k nul¸ pri h → 0 dlØ t ∈ [0, T ]. Ocenim modul~ raznosti meßdu rexeniØmi zadaq (1), (2), (3) i (5), (6), pol~zuØs~ Teoremoæ 2 iz [2] dlØ sluqaØ ravnomernoæ metriki. Imeem

max 16i6n1×n2^{|u(t, Xi, Yi) − vi(t)|} 6 t∫ 0 max 16i6n1×n2^{|τi(ξ)|e} t∫ ξ L(η)dη dξ; (8)

zdes~ {τ_i(t)} – vektor nevØzki, a funkciØ L(t) udovletvorØet neravenstvu γ(J(t, V )) 6 L(t), gde γ(J(t, V )) – logarifmiqeskaØ norma matricy ˚kobi (J(t, V )) vektor-funkcii {f(t, X_i, Y_i, v_i, v^x_i (V ), v^y_i (V ), v^{xx}_i (V ), v^{yy}_i (V ), v^{xy}_i (V ))}

64 A. P. KUBANSKA˚

po V , vyqislØemaØ po formule γ(J(t, V )) = = max 16i6n1×n2 ( ∂f(t, X_i, Y_i, v_i, v^x_i (V ), v^y_i (V ), v^{xx}_i (V ), v^{yy}_i (V ), v^{xy}_i (V )) ∂v_i +

+ n1×n2∑

k=1 k≠i

| | | | ∂f(t, X_i, Y_i, v_i, . . . ) ∂v_k | | | | ,

−∞ < v_i < ∞, i = 1, 2, . . . , n_1 × n_2. Predpoloßim, qto funkciØ f udovletvorØet usloviØm

f_u(t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) 6 K = const < ∞, (9)

f_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ¿ 0, (10)

f_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ¿ 0, (11)

f_{uyy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ¿ 0, (12) |f_{ux} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)| 6 M_1f_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5), (13) |f_{uy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)| 6 M_2f_{uyy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5), (14)

0 6 t 6 T , (x, y) ∈ Π, −∞ < u, ωj < ∞, j = 1, 2, 3, 4, 5,, gde M1, M2

– nekotorye poloßitel~nye konstanty. Togda logarifmiqeskaØ norma matricy ˚kobi ograniqena dlØ h 6 min

(_2 M1 ,^2_{M2} ) . Veliqina ße max

16i6n1×n2^{|τi(t)|} pri udovletvorenii usloviØ (4) stremitsØ k nul¸ s umen~xeniem h. Takim obrazom, iz neravenstva (8) sleduet

Teorema 1. Pri vypolnenii usloviØ (4) i neravenstv (9)–(14)

zadaqa Koxi (5), (6) razrexima na promeßutke [0, T ] dlØ h 6 min (_2

M1 ,^2_{M2} ) i spravedlivo sootnoxenie max 16i6n1×n2^{|u(t, Xi, Yi) − vi(t)| →}h→0^{0, 0} 6^t 6^{T.} (15) Zametim, qto esli vmesto Teoremy 2 iz [2] vospol~zovat~sØ Teoremoæ 1 iz [3], to uslovie (9) moßno zamenit~ (sm. [4, 1])

O EDINSTVENNOSTI REXENI˚ 65

sledu¸wim f_u(t, X_i, Y_i, u, v^x_i (U (t)), v^y_i (U (t)), v^{xx}_i (U (t)), v^{yy}_i (U (t)), v^{xy}_i (U (t))) 6 K, 0 6 t 6 T, (x, y) ∈ Π, −∞ < u < ∞._{(16)} Pokaßem, qto rexenie zadaqi (1)–(3) edinstvenno. Dokazatel~stvo provedem ot protivnogo. Predpoloßim, qto suwestvu- ¸t dva rexeniØ: u_1(t, x, y) i u_2(t, x, y), (t, x, y) ∈ Q_T . Imeem |u_1(t, x, y) − u_2(t, x, y)| 6 |u_1(t, x_i, y_j) − u_2(t, x_i, y_j )| + O(h), gde (x_i, y_j) – uzel setki prØmyh blißaæxiæ k toqke (x, y). OboznaqaØ qerez u_{ij}(t), i = 1, 2, . . . , n_1, j = 1, 2, . . . , n_2 rexenie metoda prØmyh, v silu sootnoxeniØ (15) poluqaem |u_1(t, x, y) − u_2(t, x, y)| 6 |u_1(t, x_i, y_j) − u_{ij}(t)| + |u_2(t, x_i, y_j)− − u_{ij}(t)| + O(h) →_{h→0} 0, to est~ u_1(t, x, y) ≡ u_2(t, x, y), (t, x, y) ∈ Q_T . Teorema 2. Esli suwestvuet rexenie zadaqi (1)–(3), udovletvo-

rØ¸wee uslovi¸ (4) i vypolnØ¸tsØ neravenstva (9) ili (16), (10)– (14), to ffto rexenie edinstvennoe.

Vse privedennye rassußdeniØ moßno provesti dlØ neprØmougol~nogo osnovaniØ cilindra, esli poslednee preobrazovano v prØmougol~nik. Niße rassmotrim sluqaæ trapecevidnoæ oblasti.

2. Rassmotrim paraboliqeskoe uravnenie u_t = F (t, x, y, u, u_x, u_y, u_{xx}, u_{yy}, u_{xy}) (17) v cilindre Q^1_T = {(x, y) ∈ Ω, 0 6 t 6 T }, gde Ω – zamknutaØ trapecevidnaØ oblast~, ograniqennaØ prØmymi x = a, x = b (a < b), y = α_1x, y = −α_2x (α_1 > 0, α_2 > 0), pri kraevom i naqal~nom usloviØh u | |_{ΓT} = ψ, Γ_T = {(x, y) ∈ ∂Ω, 0 6 t 6 T }, (18)

u(0, x, y) = Φ_1(x, y). (19) Predpoloßim, qto suwestvuet rexenie zadaqi (17)–(19) – funkciØ u(t, x, y), udovletvorØ¸waØ uslovi¸

u(t, x, y) ∈ C^{1,2}(Q^1_T ). (20)

66 A. P. KUBANSKA˚

V zadaqa (17)–(19) proizvedem zamenu peremennyh, polagaØ ζ = x^{l1}_{b−a} , θ =^y_x^{l2}_{α1+α2} . Pri fftom trapeciØ Ω pereædet v prØmougol~- nik Π_1 ≡ [ a l_1 b − a 6 ζ 6 b^{l1}_{b − a} , −α2^{l2}_{α1 + α2} 6 θ 6 α1^{l2}_{α1 + α2}^]

so storonami l_1, l_2.

Postroim shemu metoda prØmyh dlØ preobrazovannoæ zadaqi, razbivaØ prØmougol~nik Π_1 na kvadrantnye kletki s xagom h. Oboznaqim uzly setki qerez

Z_i = ζ_{i−n1E}^(_i�_{1n1}^), Θ_i = θ_{1+E}^(_i�_{1n1}^), i = 1, 2, . . . , n_1 × n_2,

a sootvetstvu¸wie im toqki oblasti Ω qerez

x_i = b − a l_1

Z_i, y_i = α_1 + α_2

l_2 x_iΘ_i.

VyraßaØ proizvodnye u_x, u_y, u_{xx}, u_{yy}, u_{xy} qerez proizvodnye ot u po ζ, θ po formulam

u_x = l_1 b − a ( u_ζ − θ ζ u_θ ) , u_y = l_1l_2 (b − a)(α_1 + α_2) 1 ζ u_θ, (21)

u_{xx} = ( l_1 b − a )_2 ( u_{ζζ} − 2θ ζ u_{ζθ} + θ^2 ζ^2 u_{θθ} + 2θ ζ^2 u_θ ) , (22)

u_{yy} = ( l_1l_2 (b − a)(α_1 + α_2) 1 ζ )_2

u_{θθ}, (23)

u_{xy} = ( l_1 b − a )_2 l_2 α_1 + α_2 1 ζ ( u_{ζθ} − θ ζ u_{θθ} − 1 ζ u_θ ) (24)

i vydelØØ argument u_{ζθ} + u_{ζζ} + u_{θθ}, sootnesem zadaqe (17)–(19), zapisannoæ v peremennyh ζ, θ, zadaqu Koxi dv_i dt = F (t, x_i, y_i, v_i, ρ^{ux}_i (V ), ρ^{uy}_i (V ), ρ^{uxx}_i (V ), ρ^{uyy}_i (V ), ρ^{uxy}_i (V )), (25) v_i(0) = Φ_1(x_i, y_i), i = 1, 2, . . . , n_1 × n_2, (26)

O EDINSTVENNOSTI REXENI˚ 67

gde V ≡ (v_1, v_2, . . . , v_{n1×n2} )^T – neizvestnaØ vektor-funkciØ,

ρ^{ux}_i (V ) = l_1 b − a ( v^ζ_i (V ) −

Θ_i Z_i v^θ_i (V ) ) , ρ^{uy}_i (V ) = l_1l_2 (b − a)(α_1 + α_2) 1 Z_i v^θ_i (V ), ρ^{uxx}_i (V ) = ( l_1 b − a )_2 { v^{ζζ}_i (V ) ( 1 + 2

Θ_i Z_i ) + + Θ_i Z_i [( Θ_i Z_i + 2 ) v^{θθ}_i (V ) − 2v^{ζθ}_i (V ) + 2 Z_i v^θ_i (V ) ] } , ρ^{uyy}_i (V ) = ( l_1l_2 (b − a)(α_1 + α_2)

)_2 1 Z^2_i v^{θθ}_i (V ), ρ^{uxy}_i (V ) = ( l_1 b − a )_2

l_2 α_1 + α_2 1 Z_i [ v^{ζθ}_i (V ) − v^{ζζ}_i (V ) − ( 1 + Θ_i Z_i ) × ×v^{θθ}_i (V ) − 1 Z_i v^θ_i (V ) ] ,

priqem veliqiny v^ζ_i (V ), v^θ_i (V ), v^{ζζ}_i (V ), v^{θθ}_i (V ), v^{ζθ}_i (V ) opredelØ¸tsØ formulami vida (7) primenitel~no k, zapisannym v peremennyh ζ, θ, uravneni¸ (17) s vydelennym argumentom u_{ζθ} +u_{ζζ} +u_{θθ} i graniqnomu uslovi¸ (18).

Vypixem dlØ preobrazovannoæ zadaqi usloviØ tipa (10)–(14), (16). Uslovie tipa (16) zapixetsØ v vide F_u(t, x_i, y_i, u, ρ^{ux}_i (U (t)), ρ^{uy}_i (U (t)), ρ^{uxx}_i (U (t)), ρ^{uyy}_i (U (t)), ρ^{uxy}_i (U (t))) 6 K, (27)

0 6 t 6 T , (Θi, Zi) ∈ Π1, (xi, yi) ∈ Ω, −∞ < u < ∞; zdes~ U (t)

– vektor toqnogo rexeniØ zadaqi (17)–(19). UsloviØ tipa (10)– (14) zapixutsØ v vide sledu¸wih neravenstv

F_{uζθ} ¿ 0 : − 2y x F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)+ + F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ¿ 0, (28)

68 A. P. KUBANSKA˚

F_{uζζ} ¿ 0 :

l_1 b − a F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) − l_2 α_1 + α_2 1 x × × ( −2y x F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)+ + F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ) ¿ 0, (29)

F_{uθθ} ¿ 0 :

l_2 α_1 + α_2 F_{uyy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)+ + y ( l_2 α_1 + α_2 y x^2 + 2l_1 b − a ) F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)− − ( l_2 α_1 + α_2 y x + l_1 b − a x ) F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ¿ 0, (30)

|F_{uζ} | 6 M_1F_{uζζ} : |F_{ux} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)| 6 6 M1^{[ l1}_{b − a} Fu_{xx} (t, x, y, u, ω1, ω2, ω3, ω4, ω5)− − l_2 α_1 + α_2 1 x ( −2y x F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)+ + F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) )] , (31)

|F_{uθ} | 6 M_2F_{uθθ} : | | | | 2y x F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)− F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) + xF_{uy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)− yF_{ux} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) | | | | 6 6 M2^{[ l2}_{α1 + α2} Fu_{yy} (t, x, y, u, ω1, ω2, ω3, ω4, ω5)+ y ( l_2 α_1 + α_2 y x^2 + 2l_1 b − a ) F_{uxx} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5)− ( l_2 α_1 + α_2 y x + l_1x b − a ) F_{uxy} (t, x, y, u, ω_1, ω_2, ω_3, ω_4, ω_5) ] , (32)

0 6 t 6 T , (x, y) ∈ Ω, −∞ < u, ωj < ∞, j = 1, 2, 3, 4, 5.

O EDINSTVENNOSTI REXENI˚ 69

Teorema 3. Esli suwestvuet rexenie zadaqi (17)–(19), udovle-

tvorØ¸wee uslovi¸ (20) i vypolnØ¸tsØ neravenstva (27)–(32), to ffto rexenie edinstvennoe.

Rabota podderßana Meßdunarodnym fondom “Kul~turnaØ iniciativa” i Akademieæ estestvennyh nauk Rossii.

Literatura

1. A. P. KubanskaØ, Metod prØmyh v primenenii k nekotorym dvumernym nelineænym paraboliqeskim uravneniØm. — Zap. nauqn. semin. LOMI 159 (1987), 132–142.

2. S. M. Lozinskiæ, Priblißennye metody rexeniØ zadaqi Koxi dlØ sistem obyknovennyh differencial~nyh uravneniæ. — Tr. qetvertogo Vseso¸znogo matematiqeskogo s¨ezda 2 (1964), 606–613.

3. M. N. ˚kovlev, K ocenke priblißennogo rexeniØ zadaqi Koxi. — Zap.

nauqn. semin. LOMI 23 (1971), 140–142.

4. M. N. ˚kovlev, Metod prØmyh v nelineænyh kraevyh zadaqah dlØ nelineænyh paraboliqeskih uravneniæ. — Zap. nauqn. semin. LOMI 23 (1971), 143–150.

Kubanskaya A. P. Uniqueness of the solution of the first mixed problem for a two-dimentional nonlinear parabolic equation.

The first mixed problem for two-dimentional nonlinear parabolic equation with nonlinear second derivatives of a desired function is considered. We assume that the solution possessing continuous second derivatives with respect to coordinate variables exists in a closed cylinder under some restrictions on initial data of the problem. The uniqueness of this problem is proved by using the longitudinal version of the method of lines.

Postupilo 2 dekabrØ 1996 g.

S.-Peterburgskoe otdelenie Matematiqeskogo instituta im. V. A. Steklova RAN