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Problem set 8, Solution keys

1. (a) Let Au = Au. Then u*Au = u*Au = Auu*.
On the other hand, u*A = u*A* = (Au)* = Au*. So, u* Au = \u*u. = A is real.
(b) Let Au = Au, Av = pw, u#0,v£0,\#u
Using the argument above, v*Au = \v*u, u*Av = pu*v.
And v*Au = pv*u. So v*v =0
2. M =T+1A+ 28 L BR(1), B = [ +1B + E8 1 13Ry(t)
So, eMeBt = [ 4 (A + B) + t2(A£5 L AB) + t3Rs(t),
eBleAt — [ 4 t(A+ B) + t2(AE8 4 BA) + 13Ry(t),
Here Ri(t),- -, R4(t) are continuous matrix-valued functions.
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Therfore, 1tlim 2 =AB - BA (=]A,B])
3. (a) p(A) = (A= A1) (A = A2)(A = A3)
By Cayley-Hamilton, (A — A\ I)(A — X2l)(A—X3I) =0

(b) By Cayley-Hamilton, A(A%2 —1) =0  So, A?**1 = A and A% = A2,
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1 1
= I+ A%+ §A(et —e )+ §A2(et +e7 ).

4. (a) P(A) =A% — 9\ — 14 ... unstable node.
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6. Birkhoff-Rota pp.50-51.






