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Optimal control problem

The objetive function

min J(u’) = u(x —u(z))?dx
in I = [ (u(e,7) — (@)

Opu + divy(f(u)) =0, in R? x (0,7T)

u(z,0) =u'z), z¢€R?
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Linearization without shock

5.7 (u0)[5u0] = / (u(z, T) — ul(z))5u” (z)da
R2
Oou + divy (f'(u)du) =0, in R? x (0,7
Su(z,0) =dul(z), z¢cR?
Using the adjoint system

5.7 (1) [5u0] = /R o, 0)50 ()

{ op+ f'(u)-Vp =0, in R% x (0,7T)

p(z,T) =u(z,T) —u?, xR

Rodrigo Lecaros Benasque 2013 3/11



Example A) u; + (u?/2)  + (u4/4)y =0, with 7' =0.2
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The functional Jx in example A)
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C. Castro, F. Palacios, and E. Zuazua.

An alternating descent method for the optimal control of the
inviscid burgers equation in the presence of shocks:.
Mathematical Models and Methods in Applied Sciences,
18(03):369-416, 2008.

Q+

u+ (f(W)e =0, nQ-UQ:

nb [ulge + ng [f(u)]se =0, onX
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Q- Q+
R

pe+ f'(wWp: =0, in Q- UQ+

[pls: =0, on ¥

alt) = plet). 1)

q = )
p(z,T) =u(z,T)—u(z), xzcR\XT
q(T) — [(u(vT)[;]'l;q? /2}2T )
515,56 = [ (u(w, T) ~ u'(@)5u (0)d ~ [uls0a(0)3°
R
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D+ f/(u)p:v =0, inQ_-UQs
[plst =0, on
q

)y =u(z,T) —ut(z), xcR\XT
) = [(uCT)—u)? /2]y
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U2
ug + <2> = 07 R2 X (OaT)a
Y

’LLO(IL‘,y) _ { (1) (x7y) € (0’1) X (Ov 1)’

otherwise.
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Example A)
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Figure . 49, alternating descent
method, iteration k = 56

Rela hcmating descent method, rion ket

Figure . w7, alternating descent
method, iteration k = 56

T e sppronch, ertion k=59

Figure : O, the discrete approach,

iteration k = 99

The discree sppmch,ersion ke

Figure : uT, the discrete approach,

iteration k = 99
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THANK YOU!
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