HUMBOLDT–UNIVERSITÄT ZU BERLIN

MATHEMATISCH-NATURWISSENSCHAFTLICHE FAKULTÄT II INSTITUT FÜR MATHEMATIK PROF. PHD. ANDREAS GRIEWANK DR. LUTZ LEHMANN

Humboldt-Universität zu Berlin, Institut für Mathematik, Unter den Linden 6, D-10099 Berlin

Function Space Optimization – WS 2007/08

Series 2 – 6. Dec 2007

1. Let ϕ : R^n × R^n × R^n → R be twice differentiable. Determine the generalized Euler-Lagrange equation for the variational problem with the functional F : C^2_0([0, 1] → R^n,

min F(x) = ∫ 1 0 ϕ(x(s), ẋ(s), ẍ(s)) ds

2. Find the Euler-Lagrange equation for the variational problem

min I(y, z) = ∫ 1 0 [ y^{′′}(x) z(x) + x y(x) z^{′′}(x) + z^{′′′}(x)y(x)^2 ] dx

3. Minimize the integral I(x) =

∫_4 0 x^{′′}(x)^2 dx over the set S = { x ∈ C^2([0, 4] → R) : x(1) = −1, x(2) = 2, x(3) = 1 } .

4. Find the extremal values over C^1([a, b] → R), 0 < a < b fixed, for the integrals a) ∫ b a y^′(x)^2 x^3 dx and b) ∫ b a ( y^′(x)^2 + y(x)^2 + 2y(x) e^x ) dx .

5. Find the extramal path for the integral

I(y) = ∫ 1 0 √ 1 + y^′(x)^2 x dxover the setS = { y ∈ C^1([0, 1] → R) : y(0) = 0, y(1) = 1 }

phone: 030/2093-5820 fax: 030/2093-5848 e-mail: griewank@math.hu-berlin.de llehmann@math.hu-berlin.de