1 Beweisen Sie Satz 1.2.2 der Vorlesung

γ = x + iy λ = a + ib γ 6= 0_{Aγ = λγ}

A(x + iy) = (a + ib)(x + iy)

Ax + Aiy = ax + ibx + aiy + i^2by

Ax + Aiy = ax + ibx + aiy � by

spliten in Real- und Imaginärteil

Ax = ax � by Aiy = ibx + aiy

Ax = ax � by Ay = bx + ay

y^T Ax = y^T ax � y^T by x^T Ay = x^T bx + x^T ay

y^T Ax = x^T bx + y^T ax

0 = �b(x^T x + y^T y)

b = 0 da γ 6= 0 sein muß

2 Zeigen Sie

ΓΛΓ^T = p∑ i=1 λ_iγ_{.i}γ^T_{.i}

Γ = γ_{11} . . . γ_{1p} . . . . . . . γ_{p1} . . . γ_{pp} Λ = λ_1 0 . . . 0 0 .. . .. . . . . . .. . .. . 0 0 . . . 0 λ_p

ΓΛ = γ_{11}λ_1 . . . γ_{1p}λ_p . . . . . . . γ_{p1}λ_1 . . . γ_{pp}λ_p ΓΛΓ^T = ∑_p i=1 γ_{1i}λ_iγ_{1i} . . . ∑_p i=1 γ_{1i}λ_iγ_{pi} . . .. . . . ∑_p i=1 γ_{pi}λ_iγ_{1i} . . . ∑_p i=1 γ_{pi}λ_iγ_{pi}

p∑ i=1 λ_iγ_{.i}γ^T_{.i} = λ_i γ_{1i} . . γ_{pi} ( γ_{1i} . . . γ_{pi} )

= ∑_p i=1 λ_iγ_{1i}γ_{1i} . . . ∑_p i=1 λ_iγ_{1i}γ_{pi} . . . . . . . ∑_p i=1 λ_iγ_{pi}γ_{1i} . . . ∑_p i=1 λ_iγ_{pi}γ_{pi}

3 Zeigen Sie

Cov(Ax, By) = ACov(x, y)B^T

E[(Ax � Aμ_x)(By � Bμ_y)^T ] = E[A(x � μ_x)(B(y � μ_y))^T ] = E[A(x � μ_x)(y � μ_y)^T B^T ] = A E[(x � μ_x)(y � μ_y)^T ] Cov(x,y) B^T = ACov(x, y)B^T

4 Zeigen Sie

E(x^T Ax) = μ^T Aμ + σ^2tr(A)

x^T Ax = ( x_1 . . . x_n ) a_{11} . . . a_{1n} . . . . . . . a_{n1} . . . a_{nn} x_1 . . x_n =

(∑_n i=1 x_ia_{i1} . . . ∑_n i=1 x_ia_{in} ) x_1 . . x_n = n∑ j=1 n∑ i=1 x_ia_{ij} x_i = n∑ i=1 x_ia_{ii}x_i Haupdiagonale + n∑ j=1 n∑ i=1 i6=j x_ia_{ij} x_i

E(x^T Ax) = n∑ i=1 a_{ii}E(x^2_i ) + n∑ j=1 n∑ i=1 i6=j a_{ij} E(x_ix_j )

E(x_ix_j ) = E(x_i)E(x_j ) (da unabhängig !!!) E(x_ix_j ) = μ_iμ_j

σ^2 = V ar(x_i) = E(x^2_i ) � [E(x_i)]^2 ! E(x^2_i ) = σ^2 + [E(x_i)]^2 = σ^2 + μ^2_i n∑ i=1 a_{ii} tr(A (σ^2+

tr(A)+σ^2+

μ^2_i ) + n∑ j=1 n∑ i=1 i6=j a_{ij} μ_iμ_j

∑_n j=1 ∑_n i=1 a_{ij} μ_i μ_j

=

tr(A)σ^2 + μ^T Aμ