18.06 Solutionsto PSet 7

8.3
3 A=1land.8, z=(1,0);1and-.8, = =(2,5); 1,1, and}, == (3,3, 3).
4. AT always has the eigenvect(r, 1,. .., 1) for A = 1, because each row ¢f* adds to

1. (Note again that many authors use row vectors multiplying Markov matrices.
So they transpose our form df.)
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7. (.5)" — 0givesA® — A ,anyA_Ll_Aa .4+.6a} with A+ 6a>0

12: B has\ = 0 and—.5 with ; = (.3, .2) andxs = (—1,1); Ahas\ =1s0A — I has
A = 0. e~*% approaches zero and the solution approach€¥x, = clml

8 and{l:so} I
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16: A = 1 (Markov), 0 (singular),.2 (from trace). Steady stafe3, .3, .4) and(30, 30, 40).

15: The first twoA's havel ., < 1; p = has no inverse.

6.3:

4: d(v+w)/dt = (w—v) + (v —w) = 0, so the totab + w is constantA = {_1 1}

1 -1
AL =0 . 1 [ 1], w(1)=20+10e"?  w(c0) =20
has ), — g Witha: = M 2= [—1}’ w(l) =20 — 10672 w(oo) = 20
7: A projection matrix has eigenvalues= 1 and\ = 0. Eigenvectors?x = « fill the
subspace tha? projects onto: here = (1, 1). Eigenvectorx = 0 fill the perpendicular

subspace: here = (1, —1). For the solution tas’ = — Pu,

u(0) = ﬁ] = [;] + [_ﬂ u(t) =e* [;} + e {_ﬂ approaches{_ﬂ :

12: A= {_8 é] has trace 6let 9, A = 3 and 3 withoneindependent eigenvect(r, 3).
14: When A is skew-symmetriclu(t)|| = [le**w(0)| is [|[u(0)||. Soe”? is orthogonal.

u(0
0 10 1 . These show the unstable cases

17: (a) [}) _1] (b) [0 1] ©
(& A1 <0andXy >0 (b) Ay >0andX, >0 ]:)A—aizbwnha>0
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22: A? = Agivese™ = [+ At + LA#2 + LAB - =T+ (¢! —1)A:{% € : 1
26: (a) The inverse of4? is e~ 4 (b) If Az = Iz theneAtm — Mg andeM £ 0.

To seeex, write (I + At + 1A%t + - )z = (1 + Mt + 3A%2 + - )z = eMa.



