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da Ω̄ = [0, ω]× [0, T ] eaff^ageh`a]gfi jakala

∂2u

∂x∂t
= A(x, t)

∂u

∂x
+B(x, t)

∂u

∂t
+ C(x, t)u+ f(x, t), &;=

u(0, t) = ψ(t), t ∈ [0, T ], &<=

∂u

∂x

∣∣∣∣
t=0

=
∂u

∂x

∣∣∣∣
t=T

, x ∈ [0, ω], &N=

mk] (n × n)I^agehno A(x, t)A B(x, t)A C(x, t) p]qe]eo`po pa Ω̄A nI`]rgseI
tuprnhi f(x, t) p]qe]eo`pa pa Ω̄ h ψ(t) > p]qe]eo`ps khtt]e]pnheu]^ai
pa [0, T ] `]rgseItuprnhi eaj^]epsfgh n*
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C(Ω̄,Rn) . /0%120)(12!% ("/0"03!(34 56(78+9 v : Ω̄ → R
n
1 (%0$%9

‖v‖0 = max
(x,t)∈Ω̄

‖v(x, t)‖:

C([0, T ],Rn) . /0%120)(12!% ("/0"03!(34 56(78+9 ψ : [0, T ] → R
n
1 (%0;

$%9 ‖ψ‖0 = max
t∈[0,T ]

‖ψ(t)‖<

=6(78+, u(x, t) ∈ C(Ω̄,Rn)> +$"?@), *)12(3" /0%+'!%#(3"
∂u(x, t)

∂x
∈

∈ C(Ω̄,Rn)>
∂u(x, t)

∂t
∈ C(Ω̄,Rn)>

∂2u(x, t)

∂x∂t
∈ C(Ω̄,Rn) ()'3!)"21, 7A)11+;

*"17+$ 0"B"(+"$ ')#)*+ CDE;CFE> "1A+ %() 6#%!A"2!%0,"2 1+12"$" G+/"0&%;

A+*"17+4 60)!("(+9 CDE /0+ !1"4 (x, t) ∈ Ω̄ + 70)"!3$ 61A%!+,$ CHE> CFE<

I1/%AJ'6"$ /%#4%#> /0"#A%K"((39 ! LDM #A, 0"B"(+, ("A%7)AJ(34 70);

"!34 ')#)* #A, 1+12"$ G+/"0&%A+*"17+4 60)!("(+9 1% 1$"B)((3$+ /0%+';

!%#(3$+<  !"#"$ (%!3" 56(78++- v(x, t) =
∂u

∂x
> w(x, t) =

∂u

∂t
> (x, t) ∈ ∈ Ω̄<

N2 ')#)*+ CDE;CFE /"0"9#"$ 7 1"$"912!6 /"0+%#+*"17+4 70)"!34 ')#)* #A,

1+12"$ A+("9(34 %&37(%!"((34 #+55"0"(8+)AJ(34 60)!("(+9

∂v

∂t
= A(x, t)v +B(x, t)w + C(x, t)u+ f(x, t), (x, t) ∈ Ω̄, COE

v(x, 0) = v(x, t), x ∈ [0, ω], CPE

+ 56(78+%()AJ(3$ 1%%2(%B"(+,$

u(x, t) = ψ(t) +

∫ x

0
v(ξ, t)dξ, x ∈ [0, ω], CQE

w(x, t) = ψ̇(t) +

∫ x

0

∂

∂t
v(ξ, t)dξ, x ∈ [0, ω], CRE

S)#)*) CDE;CFE + ')#)*) COE;CRE T7!+!)A"(2(3 ! 1A"#6?@"$ 1$31A"- "1A+

û(x, t) . 0"B"(+" ')#)*+ CDE;CFE> 2% 20%97) 56(78+9 (v̂(x, t), ŵ(x, t), û(x, t))>

G#" v̂(x, t) =
∂

∂x
û(x, t)> ŵ(x, t) =

∂

∂t
û(x, t)> &6#"2 0"B"(+"$ ')#)*+

COE;CRE: "1A+ K" 20%97) 56(78+9 (v̂∗(x, t), ŵ∗(x, t), û∗(x, t)) ,!A,"21, 0"B";
(+"$ ')#)*+ COE;CRE> 2%G#) 56(78+, û∗(x, t) &6#"2 0"B"(+"$ ("A%7)AJ(%9
70)"!%9 ')#)*+ #A, 1+12"$3 G+/"0&%A+*"17+4 60)!("(+9 CDE;CFE<
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*!*(# 78967:9 ($$)!/5!%$; "!%'/'" <313"!%1(=32(( >?@A

B&!/!" 05*.2(C λ(x) = v(x, 0)D x ∈ [0, ω]D ( '-'=*3E("

ṽ(x, t) = v(x, t) − v(x, 0)D (x, t) ∈ Ω̄A F% =3/3E( 78967:9 <!1!#/!" . $)!/56

CG!# =3/3E! $ 05*.2('*3)4*+" <313"!%1'"H

∂ṽ

∂t
= A(x, t)ṽ +A(x, t)λ(x) +B(x, t)w +C(x, t)u+ f(x, t), (x, t) ∈ Ω̄, 7I9

ṽ(x, 0) = 0, x ∈ [0, ω], 7J9

ṽ(x, T ) = 0, x ∈ [0, ω], 7KL9

u(x, t) = ψ(t) +

∫ x

0
(λ(ξ) + ṽ(ξ, t))dξ, x ∈ [0, ω], 7KK9

w(x, t) = ψ̇(t) +

∫ x

0

∂

∂t
ṽ(ξ, t)dξ, x ∈ [0, ω], 7K?9

M3/3E( 78967:9 ( 7I967K?9 N.&(&3)!*%*+A

B+-!1!" O3P h > 0 : mh = ωD <1'(=&!/!" 13=-(!*(!

[0, ω) =

m⋃

p=1

[(p− 1)h, ph).

B&!/!" '-'=*3E!*(;H ṽp(t) = ṽ(ph, t) <1( t ∈ [0, T ]D λp = λ(ph)D p = 0 : mA
Q1( 0(.$(1'&3**'" x =3/3E3 7I967K?9 /); $!"!#$%&3 <!1('/(E!$.(, .13!6

&+, =3/3E /); $($%!" )(*!#*+, '-+.*'&!**+, /(00!1!*2(3)4*+, 513&6

*!*(# $ <313"!%1'" '-13G3!%$; & <!1('/(E!$.5C .13!&5C =3/3E5 $ <3136

"!%1'" *3 [0, T ]H

dṽp

dt
= A(ph, t)ṽp +A(ph, t)λp +B(ph, t)w(ph, t)+

+ C(ph, t)u(ph, t) + f(ph, t), p = 0 : m, 7KR9

ṽ(ph, 0) = 0, p = 0 : m, 7K89

ṽ(ph, T ) = 0, p = 0 : m, 7KS9
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 !" u(0, t) = ψ(t)# u(ph, t) = ψ(t) + h(λ(ph) + ṽ(ph, t)# w(0, t) = ψ̇(t)#

w(ph, t) = ψ̇(t) + h
∂

∂t
ṽ(ξ, t)

∣∣∣∣
x=ph

# p = 1 : m$
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