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Problem 1. Compute exp [(S] ?] for real numbers s and ¢.
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Problem 4. Show that
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for any real number 6.
Proof.
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Problem 5. Show that exp(gXg~!) =g exp(X)g~!.

Proof. We first claim that if A,, and B are m x m matrices, and lim,_,., A, exists, then
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Then, hmn—)oo(An)ZJ = Qjj.

Since (BAn)z] = Z?:l Bik<An)kzja
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Thus, lim,, o (BA,,) = Blim,_, Ayp.

Now back to the main problem. Note that (¢Xg¢g~1)" = gX"g~!. So from the claim,
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Therefore, exp(gXg—!) =g exp(X)g~!.

Problem 6. If A, B are n x n matrices and AB = BA, show that e?e? = eBet = A5,

Proof. First, we prove that ee? = eBeA.

LHS = <§: i) Z B Z ALY
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Since A, B commute,
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Next, we prove that edef = eA1B,
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Problem 7. Show that eXe X = Id = ¥ is invertible.
Proof. From Problem 6, we have:
X —-X €X+(_X) — 60 = Id

e e =

Thus, any matrix that is an exponential is invertible.



