Instructor: Jens Eberhardt
Date: 22 October 2018

e This exam has 4 questions, for a total of 24 points.
e Please print your working and answers neatly.

e Write your solutions in the space provided showing working.
e Indicate your final answer clearly.

e You may write on the reverse of a page or on the blank pages found at the
these will not be graded unless very clearly indicated.

e Non programmable and non graphing calculators are allowed.
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UCLA: Math 115A Midterm 1

1. Let U, V,W be finite-dimensional vector spaces over a field F,
linear maps. Assume that 7' is injective, S is surjective and ST

—
(a) (3 points) Show that B a4
dimV £ dimU + dim

(b) (3 points) Show that
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2. Let F be a field, n a positive integer, V' = F™ and

ax 1 ;
w=<{|:|]|a,.--ra, €F
o 5

(a) (4 points) Show that W is a subspace of V.
(b) (2 points) Compute the dimension of V/W and W.
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UCLA: Math 115A

3. (6 points) Letheaﬁeg,axd V be a finite-di
0 # v € V some non-zero vector. Show that there i is oz

B —{z}!
is a basis of V.

You may not use the Replacement Theorem.
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UCLA: Math 115A

4. Let F be a field. Recall that for a set S’the
Fun(S, F) =
forms a vector space over F with addition and scalar

ar+og:8S— F o aid
ta:S— F, z— ta

for @, a1, 2 € Fun(S,F) and t € F.
Now let X,Y be sets and f: X — Y a function.
(a) (4 points) Show that the map

(b) (2 points) Assume that f is invertible. Show that f* is invert
not forget to show that your inverse is an inverse!
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