
Question 1. Prove the following statements about linear transformations:

(a) If f : U → V and g : V → W and h : V → W are linear transformations
then (g + h) ◦ f = g ◦ f + h ◦ f .

(b) If f : U → V and g : U → V and h : V → W are linear transformations
then h ◦ (f + g) = h ◦ f + h ◦ g.

(c) If f : U → V and g : V → W and h : W → X are linear transformations
then h ◦ (g ◦ f) = (h ◦ g) ◦ f .

(d) If f : U → V is a linear transformation and idU : U → U and idV : V → V
are the identity transformations then idV ◦ f = f ◦ idU = f .

(e) If λ is a scalar and f : U → V and g : V → W are linear transformations
then λ.(g ◦ f) = (λ.g) ◦ f = g ◦ (λ.f).

Question 2. Prove the following statements about matrices:

(a) If F is an n×p matrix and G and H are m×n matrices then (G+H)F =
GF +HF .

(b) If F and G are n×p matrices and H is an m×n matrix then H(F +G) =
HF +HG.

(c) If F is an p× q matrix and g is an n× p matrix and H is an m×n matrix
then H(GF ) = (HG)F .

(d) If F is an m × n matrix and Im is the m ×m identity matrix and In is
the n× n identity matrix then ImF = FIn = F .

(e) If λ is a scalar and F is an n × p matrix and G is an m × n matrix then
λ.(GF ) = (λ.G)F = G(λ.F ).
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