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Problems

1. Consider in R4 with the standard scalar product the subspaces V = {(x, y, z, t) : x− y+ 4z+ 5t = 0} and
W = lin((1, 0,−1, 2), (1, 1, 1, 1)). Find orthonormal bases of V ⊥ and W⊥.

2. Check whether in R4 there exists a vector α, such that 12 (1, 1, 1, 1), 12 (−1,−1, 1, 1), 12 (−1, 1,−1, 1), α is an
orthonormal basis and the forth coordinate of (2, 4, 6, 2) in this basis equals 3.

3. In R3, find the orthogonal projection of α = (1, 1, 1) onto V = {(x, y, z) : x+2y−z = 0} an the orthogonal
projection of this vector onto line L = lin((1, 2, 3)).

4. Find the image of α from the previous problem under orthogonal reflection across V and under orthogonal
reflection across L.

5. In R4 find the formula for the linear transformation of orthogonal projection onto

W = lin((2, 1, 0, 1), (1, 0, 0, 1))

for the linear transformation of orthogonal reflection across W .

Homework

Group 8:00

1. In R4, find the orthogonal projection of (4, 2, 3, 1) onto subspace W = {(x, y, z, t) : x+ y− z+ 2t = 0} and
the image of (0, 0, 1, 2) under orthogonal reflection across W .

2. Find the formula for the linear transformation ϕ : R3 → R3 of orthogonal projection onto

W = {(x, y, z) : x− y + 2z = 0},

and for the linear transformation ψ : R3 → R3 of orthogonal reflection across W .

Group 9:45

1. In R4, find the orthogonal projection of (4, 2, 1, 3) onto W = {(x, y, z, t) : x+y+2z− t = 0} and the image
of (0, 0, 2, 1) under orthogonal reflection across W .

2. Find a formula for the linear transformation ϕ : R3 → R3 of the orthogonal projection onto

W = {(x, y, z) : x+ 2y − z = 0},

and of the linear transformation ψ : R3 → R3 of orthogonal reflection across W .
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