
21-341 Linear Algebra I Fall 2003

Supplementary Problems for Assignment 5

1. Let F be a field and let T ∈ L(F4, F2) be given such that

N (T ) = {< x1, x2, x3, x4 >∈ F
4 : x1 = x2 and x3 = x4}.

Show that T is surjective.

2. Let F be a field. Show that there is no T ∈ L(F5, F2) such that

N (T ) = {< x1, x2, x3, x4, x5 >∈ F
5 : x1 = x2 and x3 = x4 = x5}.

3. Let F = Z2 and V = F
2. Find linear transformations S, T ∈ L(V, V ) such that

ST − TS = 11.

4. Let F = R and V = R
2. do there exist linear transformations S, T ∈ L(V, V )

such that ST − TS = 11.

5. Prove or Disprove: Let F be a field, V be a vector space over F and S, T ∈
L(V, V ) be given. Then

dim(N (ST )) ≤ dim(N (S)) + dim(N (T )).
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