
Math 115A Worksheet
Thursday, Nov 9 (Week 6)

1. Let U, V and W be vector spaces over F. Let T : V → W and S: U → V be linear
transformations. Prove the following statements:

(a) If T ◦ S is one-to-one, then S is one-to-one.

(b) Find an example where T ◦ S is one-to-one but T is not.

(c) If T ◦ S is onto, then T is onto.



(d) Find an example where T ◦ S is onto but S is not.

(e) True or False: If T ◦ S is an isomorphism, then both T and S are isomorphisms.



2. Let V and W be finite-dimensional vector spaces with ordered bases β and γ respec-
tively. let T : V → W be an isomorphism.

(a) Show that [T ]γβ is an invertible matrix.

(b) Sow that [T −1]γβ = ([T ]γβ)−1.


