
Boundary layer 1 .
Equazione:
ϵ y’’(x) + (1+ϵ) y’(x) + y(x) = 0

In[ ]:= ϵ = 0.1;

In[ ]:= Plot[{ E (1 - E^(-x / ϵ) ) - E x , E^(1 - x)}, {x, 0, 1}, PlotRange  All]
Out[ ]=

0.2 0.4 0.6 0.8 1.0

0.5

1.0

1.5

2.0

2.5

In[ ]:= Plot[{ E (1 - E^(-x / ϵ) ) - E x , E^(1 - x), E^(1 - x) - E^(1 - x / ϵ),
(E^(-x) - E^(-x / ϵ)) / (1 / E - E^(-1 / ϵ) ) }, {x, 0, 1},

PlotRange  All, PlotLegends  {"in", "out", "unif", "exact"}]
Out[ ]=
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Boundary layer 2 . 
Equazione:
ϵ y’’(x) + (1+x) y’(x) + y(x) = 0



In[1]:= sY = DSolve[ eps y''[x] + (1 + x) y'[x] + y[x]  0, y[x], x] // Flatten

Out[1]= y[x]  
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In[2]:= scs = Solve[{y[x] /. sY /. x  1, y[x] /. sY /. x  0}  {1, 1}, {2, 1} ] // Simplify //

First
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In[5]:= ϵ = 0.05;

In[6]:= Plot[{1 + (1 - E^(-x / ϵ)), 2 / (1 + x) ,
2 / (1 + x) - E^(-x / ϵ), (y[x] /. sY /. scs /. eps  ϵ)}, {x, 0, 1},

PlotRange  All, PlotLegends  {"in", "out", "unif", "exact"}]

Out[6]=
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In[3]:= ϵ = 0.01;

In[4]:= Plot[{1 + (1 - E^(-x / ϵ)), 2 / (1 + x) ,
2 / (1 + x) - E^(-x / ϵ), (y[x] /. sY /. scs /. eps  ϵ)}, {x, 0, 1},

PlotRange  All, PlotLegends  {"in", "out", "unif", "exact"}]

Out[4]=
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