These are the solutions to Midterm Exam 2 of 18.700, Fall 2006.



/ Problem 1. (25 points)
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( 18 points) Find characteristic and mmuna.l polynomial of L and determine the primary decomposi-
tion. (Hint: determinants are useful but not always necessary.)
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3+4 points ) Is L triangularizable in Msx5(R)? Is L diagonalizable in My ( cy?
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- Problem 2. (25 points)
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5 points) Conmder the set S of matrices A in Max2(R) such that tr(4) = 0 and tr(A?) = 8 Define
A~ B if A is similar to B. How many equivalence classes are there in S?.
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(10 points) Let X,Y be invertible 2 x 2 matnces with Q coefficients such that X~1 = —X and

Y~! = -Y. Show that X is similar to V. _
(Hint: find bases B and C of Q? such that MB(X) = ME(Y))
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' . Problem 3. (25 points) : '
Let A € Mpxn(F) be a fixed matrix and let L : Mpyn(F) — Myxn(F) be an endomorphism
of the vector space Mpxn(F) defined by L(X) = AX. Prove the following assertions.

(10p ints) L is injective <= A is invertible.
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(15 po 'nts)e an eigenvalue for L <= e is an eigenvalue for A. (Hint: construct eigenvectors.)
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Problem 4. (25 points)
Let V be a vector space over F of dimension

endomorphism. Moreover, let W C V be an f-i
restrlctlon of f to W.

nandlet f: V — Vbea diagonalizable
invariant subspace and let fi : W — W the

(10 points) Prove that the minimal polynomla.l
of f.
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(15 points) Prove that W has a basis of eigenvectors for f and aeduce. that fw is diagonalizable.
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