Solving a problem constrained
only at an internal point
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Problem definition

Line: u

025

We want to solve the following problem

u'=f in Q=(01) o
u(x,) =u, o
u'(x,)=u, with x,e¢0Q °=

f=1 u,=0, u' =0, x,=0.7

Cauchy-type boundary conditions).

following ways:
a) integration coupling of Neumann conditions, point constraint of u

b) as an initial value problem in the time domain

0.7 03 0.9 1

In this formulation the problem does not constitute a boundary value problem as it is
conventionally solved with COMSOL because neither the the function u nor its derivative
u‘ or a combaintion of both are specified at the boundary (no Dirichlet, Neumann or

Nevertheless, the problem can be solved easily with COMSOL, for instance in one of the
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Since the second derivative is known in
the whole domain and the first derivative
in a point, it is straightforward to integrate
the first derivative (Neumann conditions in
both boundary points.
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Way 1: Integrating of Neumann conditions
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Implementation
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a2 ¢ Subdomain Integration Variables ﬁ
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Subdomain sslection Namz Expression Integration order Global destination
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Boundary Settings - PDE, Coefficient Form (c) E
= Equation

v Boundaries | Groups|

Coefficients | weak| color |

[]select by group Boundary selection
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Group:

[ select by group
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Constraining u in a point

With the Neumann conditions as just described our problem is not yet unique.

In order to make it, we need to constrain the unknown function in one point — the
internal point x0. This is best done by using a weak term.

To find the proper syntax, you may for convenience check how a potential fixed in one
point electrostatic mode translates into the equation settings - point > weak.

Boundary Settings - Equation System ﬁ

Equation

n(EVU+au-y), - EVu+au-y))+qu=g-huhu=r

Boundary selection Cosfficients | Init | Element| Weak |
Wesk form contributions
weak [0 Weak term
dweak [0 Time-dependent weak term
constr [uo-u Constraint (constr = 0)
constrf testuo-u) Constraint force

[ select by group

Reset Equation
ok | [ cancel | [ apply [ Heb
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Way 2: Initial value problem

u(t) and u2(-t)
You can also look at our problem as an

- . 0.5 _
initial value problem and solve it as a global \
equation (ODE). You don‘t even need to 0.4 [
define a space domain. :
Note that t=0 corresponds to x0 and you 03
need to ,shoot” into both directions to cover 02
the given interval. N
0.1
Global Equations a 0 _
Equation: f(u, ut, utt, ) =0 -1 8.5 o2 82 0.6 1
States | Weak| -t
Name (u) | Equation f(u,ututtt) it (W) | Init (ut) | Description
u utt- ud jux0 ~
u2 u2tt-f ud -uxd
Base it systerm:
ok ][ cancel ][ apply ][ rHep
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