Instructor: Jens Eberhardt
Date: 19 November 2018

This exam has 3 questions, for a total of 18 points.

Please print your working and answers neatly.

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

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

Non programmable and non graphing calculators are allowed.
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UCLA: Math 115A Midterm 2 Fall, 2018

2. Let F' be a field and V be a vector space over F. Recall that for an endomorphism 7' € End(V) and
A € F we denote

E\(T) = ker(T — Midy) C V.
Now let S, T € End(V) be endomorphisms of V' such that T'S = ST. So S an ute.
(a) (2 points) Show that for A € F the space E(T) is invariant under S.
(b) (2 points) Let A € F such that dim(Ej (T')) = 1. Show that there is A’ € F such that

E\(T) C Ex(S).

(c) (2 points) Now assume that T is diagonalizable and all eigenspaces of 7' have dimension one. Show 4
that also S is diagonalizable. . Ay
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UCLA: Math 115A Midterm 2 Fall, 2018

3. Let V be an inner product space over F' = R where the inner product is denoted by (z,y) for z,y € W
Consider the map

LV Vizw (Vo Fye (zy)
(a) (2 points) Show that £ is linear.
(b) (2 points) Show that £ is injective.

(¢) (2 points) Assume that V' is finite dimensional. Let {vy,.. .y Un} € V2 be an ortponormal basis of
V. Denote by {v},...,v5} C V* the dual basis. Show that £(v;) = v; for all 1 <i<n.

(d) (2 points) Describe how you could conversely use an isomorphism T : V. — V* to construct a
function V x V — F and under which condition this would be a inner product. (You do not need

to prove anything here).
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