section 9.3

11. T'> 0, D > 0, nodal source.
13. T < 0,D > 0, nodal sink.
14. D < 0, saddle.

section 9.6

2. A2:o,eA=I+A:< 2 1)

-1 0
0 2 2 -1 2 -2
4. 42=(0 1 1 |,et=I+A+1A2=| -1 5/2 -1/2
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5. (a) If A2 = aA, we'll have A" = o 1A for n = 1,2,--- and therefore
A =T+ A+IA 4 =T+ At JaA+ La?A+ o =T+ <14 (b)
1+ edt—1 edt—1 edt—1
A e3t_1 :st_i3 3t_q 3t3_1
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6. Let A = ( (1) _01 >, we have A2 = —J, A® = —A, so et = T +tA +
ét2A2+-~-:cost-I+sint-A:(C.OSt —smt)
sint cost
8. Let J = ( 8 (1) > with J2 = 0, then A = al + bJ, so et = el =

" eat bteat

14. Let B = A+ I, with B2 = 0. Then e = !Bt = ¢ tetB =
_ et 0
e '(I+1tB) = < te—t et

e
1 -2 1
18. A= —1,let B = A+ I with B = 0 0 0 |,B®=0.There-
-1 2 -1
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fore, e'A = e 7! (I+tB+it?B?) = ¢! —t 1+t —t
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26. Eigenvalues are 2 and 1. The algebraic and geometric multiplicity for 2
are both 2; the algebraic and geometric multiplicity for 1 are both 1. k for
2is1and k for 1is 1. For A =2, v; = (1,0,1)" and vy = (0,1,0)’; for A =1,
vy = (—1,2,0)". Their independence can be verified by the determinant
consisting of the three vectors is non-zero. A fundamental set of solutions
is e%tvy, €2t1}2, etvs.

36. Calculate the characteristic polynomial, (A+2)(A—3)2. We have a funda-

mental set of solutions e=2'vy, e3vy, e3f(v3 + tvg), where vy = (1,0,0), v3 =



(0,2,1),v
3 =(1/5,3,1)



