/ Problem 5. [5 pts]

Prove that following matrix A 18 dia.gonalizable
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Problem 1. [5 pts|

Answer only by “True” hout justification.

(T) or “False” (F) wit
ace V, then their

(a) If {Wilieris a collection of subspaces of a vector sp
intersection N;e;W; is a subspace of V.
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(b) If T: V — W is linear and both its kernel (nullspace) and its image
(range) have finite dimension then V' has finite dimension as well.
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@f TV 3Wand TV 5 W are isomorphisms then 7;

somorphism as well.
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Problem 2. [5 pts] ; e
Let V be a finite-dimensional vector space and T: V=2V lmea:};u; ad
« rank(T) = rank(7T?). (Recall that Ker(T) = N(T) and Im(T) = R(T), an
that W, @ W, means W, + W, together with Wy N W, = {0}.)
(a) Show that Im(7) = Im(7"?) and Ker(7T) = Ker(T?). .
(b) Show that V = Im(T) @K)er(T). L) € c)m:[
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- NO BOOK - NO CALCULATOR -

You can use both sides of the sheet for each problem. If you use extra sheets,
write your name on them, and indicate which problem you are treating.

All answers must be stated clearly.

All answers must be JUSTIFIED (except for Problem 1),

Good luck!
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Problem 3. [5 pts|
Is the following claim true or false: “Let V be a ﬁnite~dimCMi0nal vector
space and let T,S: V — V be two linear transformations. IfT and S are

diagonalizable then T + S 15 diagonalizable” . % ‘ . ,% U :
Lt A=C0p ¢ @32[315 ; N
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Problem d.—{5 il 7 \
Giyé an explicit example of a linear transformation 7" : V' = V with two
eigenvatues: X; = 7 with algebraic multiplicity 3 and geometric multiplicity 2,
and \; = —4 with algebraic multiplicity 4 and geometric multiplicity 1.
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