C A=

M=22=0E :span[i} , By = span [_i]

. a1 -1
Eigenbasis: [1] [ l]

- Ai=4, Az =9, Ey =span [_g] Eg = span [}]

| 3 1
Eigenbasis: [»—2}' []]

A=Ay =1,E, =span [_i]
No eigenbasis

No real eigenvalues as fa(A) = A* - 2A+ 2.

T+ V57
2

Eigenbasis: | . S 1=~ 2 CI P
IBENDAsIS: |y ot T 507 (-2 T -2.27

A =1, Ay =2, Ay = 3, eigenbasis: €], &, &

1 1 1
A =1, =2 Ay = 3, cigenbasis: [0{,]|1].,1]2
0 0 1



18 A=A =0, Ay = Ay = 1. By = span(ey, €4}, £ = span(y)
No sigenbasis



4. a.

b.

ay; = 0.7 means that only 70% of the pollutant present in Lake Silvaplana at a given time is still
there a week later; some is carried down to Lake Sils by the river Inn, and some is absorbed or
evaporates,

The other diagonal entries can be interpreted analogously. 4. = 0.1 means that 10% of the pollutant
present in Lake Silvaplana at any given time can be found in Lake Sils a week later, carried down
by the river Inn. The significance of the coeflicient ay = 0.2 is analogous; az; = 0 means that no
pollutant is carricd down from Lake Silvaplana to Lake St. Moritz in just one week.

The matrix is lower triangular since no pollutant s carried from Lake Sils to Lake Silvaplana, for
example (the river Inn flows the other way}.

1] 0 1
The sigenvalues of A are 0.8, 0.6, 0.7 with corresponding cigenvectors {0 |, i, 3
1 -1 —2
¥ 1 0 0
o) = = 100 0 w100 | 1| 4100 ] 1 so () = 100(0.8) | 0| — 100(0.6) | t| +
} -1 —2 1 -1
1
100(0.7)' 1] or
_

(L) = iUO(_U.?)‘
wo(f) = 100(0.7)* — 100(0.6)
w1} = H0(0.8)" + 100(0.6)F - 200{0.7)

(N

T 0

£

o




Using caleulns, we find that the function x2(#) = 100{0.7)¢ — 100(0.6)' reaches its maximum at
t == 2.33. Keep in mind, however, that our model holds for integer ¢ only.



