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1 Coding

See the attached file :)

2 Disastrous Derivatives

f(X) = Xa =⇒ Df(X)[H] = Ha ∈ R(d,1)

f(X) = XX⊤ =⇒ Df(X)[H] = HX⊤ +XH⊤ ∈ R(d,d)

f(X) = XCX =⇒ Df(X)[H] = HCX +XCH ∈ R(d,d)

f(X) = CXBX⊤AX =⇒ Df(X)[H] = CHBX⊤AX + CXBH⊤AX + CXBX⊤AH ∈ R(d,d)

f(X) =
(
1 x2

)( 1 x3
2

sinx2 x1

)
= (1 + x2 sinx2, x3

2 + x1x2)

=⇒ Df(X)[H] =
δf

δx1
h1 +

δf

δx2
h2

= (0, x2)h1 + (sinx2 + x2 cos(x2), 3x
2
2 + x1)h2

= ((sinx2 + x2 cos(x2))h2, x2h1 + (3x2
2 + x1)h2)
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The reason why we add s is that otherwise, the system of equations would not be solvable.
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