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Test 3a h 0L7 h 100% Name: k&j

Dusty Wilson p h 1 of rabbits at - ol o
— man has one pair of rabbits at a certain place entirely surrounde
Math 220 >( '?_,q ; 6’ % by a wall. We wish to know how many pairs will be bred from it in
one year, if the nature of these rabbits is such that they breed every

No work = no credit 0 @ 7. g‘% month one other pair and biiin' tZ 'l):ZEd in the second month after
eir birth.
No calculators

Leonardo Pisano Fibonacci
1170-1250 (Italian traveler and mathematician)
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1.) (4 pts) Find the eigenvalue(s) of 4 =[ }
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2.) (4 pts) Find the eigenvalue(s) of A=|—-1 3 1| giventhat A =4 is an eigenvalue.
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3.) (7 pts) Consider 4=| -1 1}«
0 3
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a.) (1 pt) Verity that v = } is an eigenvector and find the corresponding eigenvalue.
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b.) (4 pts) Find the eigenvector(s) associated with the eigenvalue 4=3.
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c) (Iphdim(E,,)=__ 2.

d.) (1 pt) Is there an eigenbasis for 4? [Yes)No (Circle one).
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Test 3b Name: k e '\2

Dusty Wilson _ ) , ,

Math 220 A man has one pair of rabbits at a certain .placg entirely surrom‘1d-ed
by a wall. We wish to know how many pairs will be bred from it in

one yeavr, if the nature of these rabbits is such that they breed every

month one other pair and begin to breed in the second month after

No work = no credit .
their birth.

Leonardo Pisano Fibonacci
1170-1250 (Ttalian traveler and mathematician)

Warm4ups;(1pteach)1: 1+1=_"2- 2= =1 g-e=_ O

1.) (1 pt) List of the next five terms of the Fibonacci sequence beginning 1, 1, 2

")"1213) Sigu L?’ z"a”’

I3 1
2.) (4 pts) Decide if the matrix 4= {0 2] is diagonalizable. If possible, find an invertible S

and a diagonal D such that 4= SDS™.

!In the warm-ups, €, refers to the standard basis vector in R?.
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expression for ¥(¢)=A'%, .
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3)(@pts) If X, =[ J and A= SDS™ where S = ‘:2 J and D= l:o O} , find a closed form

3

4
4.) (4 pts) Consider the rotation-scaling matrix B = [ 3] . Find the angle of rotation (degrees

or radians to two decimal places) and the scaling factor.

N = \131'4‘%1’? 5~




31 2 -1
5.) (4 pts) Show A4 =[ X 1] is similar to the rotation-scaling matrix B = l:l ) }
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6.) (6 pts) (True or False) Answer the following. 1 point per problem is for an
explanation/justification:

a.) (@r False) If vector ¥ is an eigenvector of both 4 and B, then ¥ is also an
eigenvector of A+B.
SUpprse AV = QA‘? ardd BT - Ag v
| \ = ~n —~ = - .
¢

S,V is aw "-i%)uo_& <4 Ay S

b.) (True or Kalsd) All diagonalizable matrices are invertible.

exarper [89)=T [0z

c.) (Trueor @ If two n X n matrices 4 and B are d1agonahzable then A+B must be
diagonalizable as well. 4 & «3 A1 &t@pfﬁ’ i 45

. ¥ i] = 7 & j
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7.) (4 pts) Prove that if 4 is similar to B, then matrices 4 and B have the same characteristic
polynomial.
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