Linear algebra: Homework Week 6, 08/3/2019

Ex. (1).
Let ¢ € End(R?) be defined in the canonical basis as:

1
o(x,y,2) = §(2m—2y+z,2x+y—22,x+2y+22)

check that ¢ is an isometry ( with respect to the canonical scalar product).

Ex. (2).
Let ¢ € End(E?) be defined in the canonical basis as:

o(x,y) = (\/7593 - gy ?w + gy

e verify that ¢ is an isometry

)

e Given a basis B = {(1,0), (1,1)} of R?, write the matrix Mf’B of ¢
with respect to B, and show it is not orthogonal.

e Given the vector v = (2,1) in the canonical basis, calculate ||v|| and
[[¢(0)]] and show it is ||v]| = [|¢(v)]]

Ex. (3).
Let ¢ € End(E?) the endomorphism with associated matrix:

1/5 =5
s _ 1
w34 5)
where the basis is B = {(1,0), (1,2)}. Check that ¢ is a self-adjoint
endomorphism (hint: write the matrix of ¢ with respect to an orthonormal
basis).
Ex. (4).
Let D = % be the differentiation operator on the space of polynomials
R[z],<2 equiped with the standard basis £ = {1, z, 2%} and canonical scalar
product p-q = Z?:1 a;3;, where p = o + e + azx? and
q =P+ Pox + Paa”
e is D self-adjoint 7

e Write the matrix Mg"g: is it symmetric ?



