
Исходная система 

   

  

ut x,t( ) = Duxx x,t( ) x ∈ 0,l( ) t ∈ 0,T( ⎤⎦
u x,0( ) =ϕ x( ) x ∈ 0,l⎡⎣ ⎤⎦ t = 0

ux 0,t( )− Hu 0,t( ) = 0 x = 0 t ∈ 0,T( ⎤⎦
ux l,t( )+ Hu l,t( ) = 0 x = l t ∈ 0,T( ⎤⎦

⎧

⎨

⎪
⎪⎪

⎩

⎪
⎪
⎪



Простейшая явная схема 

   

Расчет 

   

  

ui
k − ui

k−1

ht
= D

ui+1
k−1 − 2ui

k−1 + ui−1
k−1

hx
2 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u1
k − u0

k

hx
− Hu0

k = 0 i = 0 k = 1,K

uI
k − uI−1

k

hx
+ HuI

k = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪⎪

⎩

⎪
⎪
⎪
⎪
⎪

ui
k = γ ui+1

k−1 + 1− 2γ( )uik−1 + γ ui−1k−1 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u0
k =

u1
k

Hhx +1
i = 0 k = 1,K

uI
k =

uI−1
k

Hhx +1
i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪



Простейшая неявная схема 

   

Расчет 

   

  

ui
k − ui

k−1

ht
= D

ui+1
k − 2ui

k + ui−1
k

hx
2 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u1
k − u0

k

hx
− Hu0

k = 0 i = 0 k = 1,K

uI
k − uI−1

k

hx
+ HuI

k = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪⎪

⎩

⎪
⎪
⎪
⎪
⎪

γ ui−1
k + −2γ −1( )uik + γ ui+1k = −ui

k−1 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

Hhx +1( )u0k − u1k = 0 i = 0 k = 1,K

−uI−1
k + Hhx +1( )uIk = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪

⎩

⎪
⎪
⎪



Схема Кранка-Николсон 

   

Расчет 

   

  

ui
k − ui

k−1

ht
= D
2
ui+1
k − 2ui

k + ui−1
k( )+ ui+1k+1 − 2uik+1 + ui−1k+1( )

hx
2 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u1
k − u0

k

hx
− Hu0

k = 0 i = 0 k = 1,K

uI
k − uI−1

k

hx
+ HuI

k = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪

γ ui−1
k + −2γ − 2( )uik + γ ui+1k = −γ ui−1

k−1 + 2γ − 2( )uik−1 − γ ui+1k−1 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

Hhx +1( )u0k − u1k = 0 i = 0 k = 1,K

−uI−1
k + Hhx +1( )uIk = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪

⎩

⎪
⎪
⎪



Простейшая неявная схема повышенного порядка аппроксимации 

   

Расчет 

  

  

ui
k − ui

k−1

ht
= D

ui+1
k − 2ui

k + ui−1
k

hx
2 i = 0, I k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u1
k − u−1

k

2hx
− Hu0

k = 0 i = 0 k = 1,K

uI+1
k − uI−1

k

2hx
+ HuI

k = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪⎪

⎩

⎪
⎪
⎪
⎪
⎪

γ ui−1
k + −2γ −1( )uik + γ ui+1k = −ui

k−1 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

2Hγ hx + 2γ +1( )u0k − 2γ u1k = u0k−1 i = 0 k = 1,K

−2γ uI−1
k + 2Hγ hx + 2γ +1( )uIk = uIk−1 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪

⎩

⎪
⎪
⎪



Схема Кранка-Николсон повышенного порядка аппроксимации 

   

Расчет 

  

 
 
 

ui
k − ui

k−1

ht
= D
2
ui+1
k − 2ui

k + ui−1
k( )+ ui+1k+1 − 2uik+1 + ui−1k+1( )

hx
2 i = 0, I k = 1,K

ui
0 =ϕ i i = 0, I k = 0

u1
k − u−1

k

2hx
− Hu0

k = 0 i = 0 k = 1,K

uI+1
k − uI−1

k

2hx
+ HuI

k = 0 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪

γ ui−1
k + −2γ − 2( )uik + γ ui+1k = −γ ui−1

k−1 + 2γ − 2( )uik−1 − γ ui+1k−1 i = 1, I −1 k = 1,K

ui
0 =ϕ i i = 0, I k = 0

Hγ hx + γ +1( )u0k − γ u1k = −Hγ hx − γ +1( )u0k−1 + γ u1k−1 i = 0 k = 1,K

−γ uI−1
k + Hγ hx + γ +1( )uIk = γ uI−1k−1 + −Hγ hx − γ +1( )uIk−1 i = I k = 1,K

⎧

⎨

⎪
⎪
⎪

⎩

⎪
⎪
⎪


