
MAT 335
Practice Problems

1.  In old growth forests of Douglas fir, the spotted owl feasts mainly upon flying squirrels.  If  is ap
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 a.  Write a general form for  in terms of eigenvalues and eigenvectors of .p5 E
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 b.  Describe what happens to the populations in the long run.

  From above,   as so the population approaches a steady state with 1p x5 " "p - 5 p_ß
   owl for every 2000 squirrels.

2.  Suppose  and  describes weekly transitions of rental cars
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 from one station to another:

 a.  Diagonalize the matrix  (Find  and such that ).X T H X œ THT"
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 b.  Describe what happens to the voting distribution in the long run assuming continues toX
  describe transitions between groups.

  Since  for any starting point , and  stabilizes on the first eigenvector, re-c c c c5 ! ! 5
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  normalizing to sum to 1, we have the proportions approaching as 
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3.  a.  Based on the information given, if we define the population vector as  p5

5

5

5

œ ß
-
C
+

Ô ×
Õ Ø

  X œ
! ! Þ%#
Þ'! ! !
! Þ(& Þ*&

Ô ×
Õ Ø

 
 b.  Write a general expression for  in terms of eigenvalues and eigenvectors of p5 X

  p x x x5 " " # # $ $
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 .  Show that the herd is growing, describe the growth rate and the relative proportion of calves,-
  yearlings and adults in the female population in the long run

 Given that the largest eigenvalue is greater than one, 1.1048p5  grows without bound as , and 5 p_ a b5
 corresponds to growth rate of 10.48% per year (which will be the approximate rate for large ).5
  
 The proportions within the population will correspond to the first eignevector.  Re-normalizing to a

 sum of 1 we have 
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