
 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Domain 1: 

𝜕𝑢1

𝜕𝑡
− ∇2𝑢1 + 𝑢1 (

𝑘2^2

𝑢1^4
(𝑢2𝑥^2 + 𝑢2𝑦^2) + 𝑢2^2 − 1) = 0 

−∇. (
𝑘2∇𝑢2

𝑢12
) +

𝑢2

𝑘2
= 0 

For Domain 2: 

𝜕𝑢1

𝜕𝑡
− (

𝜀1^2

𝜀2^2
)∇2𝑢1 + 𝑢1 (

𝜀1^2𝑘1^2

𝑢1^4
(𝑢2𝑥^2 + 𝑢2𝑦^2) + 𝑢2^2 − 1) = 0 

−∇. (
𝑘1∇𝑢2

𝑢12
) +

𝑢2

𝑘1
= 0 

Where k1,k2 , ε1, ε2 are constant. Boundary condition at 6 and 7 

𝑘2

𝑢1^2

𝜕𝑢2

𝜕𝑥
=

𝑘1

𝑢1^2

𝜕𝑢2

𝜕𝑥
 

With  
𝜕𝑢2

𝜕𝑦
=

𝜕𝑢2

𝜕𝑦
= 0 and u2=u2 and 

      
𝜕𝑢1

𝜕𝑥
|𝑑𝑜𝑚𝑎𝑖𝑛1 =

𝜕𝑢1

𝜕𝑥
| 𝑑𝑜𝑚𝑎𝑖𝑛2 = 0 

Domain I Domain 3 
1 

3 

4 

5 

X=x0 X=x0+ε 

6 7 

K1/(u1^2)  ∂u2/∂x 

u 

k2/(u1^2)  ∂u2/∂x 


