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1. (20 points) Answer true or false to the following statements:

If V is a vector space of dimension n, then V is an n x n matrix. F

If 0 is an eigenvalue of A, then A is not invertible. S
If V is a vector space of dimension n, then any set of n vectors must be linearly independent. F
If det(A) # 0 then A is invertible. ]

It A is an n x n invertible matrix, then the rows of A are linerarly independent |

If v; and vy are linearly independent then there exists nonzero constants, ¢; and ¢, such that F:
c1v1 + cavp = 0.

If \ is an eigenvalue of A then det(Al — 4) =0. |

If V is a vector space of dimension n, then any collection of n vectors forms a basis for V. 1=
If Ais an n x n matrix with n distinct eigenvalues, then A is diagonalizable. T

If A is an n X n matrix with n distinct eigenvalues, then A is invertible. F

If A is an n X » matrix that is invertible, then A is diagonalizable. =

If Ais an n x n matrix that is diagonalizable, then A is invertible. s
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2. (15 points) Consider the matrix
2

o oo
CcCo = O
Pt
SoOHRHOoO OO
<

000
Determine dim(E1), dim(Fs,) and dim(Es).

den(B)=7 | dim(e.) =), diem (B =)
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3. Consider the homogeneous first order linear differential system

d=z—y+z
v =2y+z
=2z
where z,y, z are all functions of the variable ¢

(a) (5 points) Write the system in the matrix form ¥’

=AY +G.
g -1
Y -~ X
X}u&} — [o 7 \3{?] + O
z @ Z

2

(b) (5 points) Is the matrix A diagonalizable? Explain your answer

Cne  con e\ ek Ao (\—113 =\ and dim (E\\i \
ondl Faeccedece A s net d\c\cﬁctmo\\ \zaole

(c) (5 points) Find the general solution to the homogeneous system Y’

‘21: iz

= AY.
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@L\«"‘lrlfue,(; v'= v - (s Jc;Eij-\rCz >+
—% ; _ t)
e (x'—x) :((Cg‘cz) ’65{3@
%(Xe/ ) = LC3 C—L\@ (;5&(,
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(c3-\ €= (ad-eY) + Ge

- e -olrd “ -
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4. (20 points) Solve the initial value problem

o[ el voef]

T
T\fSlf we  selve ‘e \/\ﬁmmdianouts Chse Lf ~ {#121 \ .
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9. Let’s consider the non-homogeneous first order linear differential system

2/ =—4x — 3y + 3=z
Y =3z+2y—3z+¢
Z=-3z-3y+22

where z,y, z are all functions of the variable ¢.

(a) (5 points) Write the system in the matrix form Y’ = AY + G.

v
% -4 -3 3 X <
i A e
vl =1 3 2z -3\ &
2 o
w -3 -3 =

(b) (15 points) Find a diagonal matrix D and an invertible matrix P such that D — P~1AP.

e Kinde e Qiﬁavxua\ug,g sd A deve 7 and -\
L A e wll»ir(?\\“u\-g Qir A= oL vl N= -\ WO,

Lo -
92 o o
= T o) F: Q—\ SN
"D 2 " Y
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(¢) (5 points) Find the general solution to the homogeneous system Z' = DZ.

T4 % = (i;} ; Prein 21:462%

2, c

wH

=K
2’2_ :46 O\'Y\OR %’5 ',\6 ‘
Cq s

14

(d) (5 points) Use the result of the previous question to find the general solution Vi to the

homogeneous system Y’ = AY, and find a fundamental set, ¥;, Ya, Y3, of solutions to
this system.

theve T QF:(f%,§ e owe  soludrns  ane

I L e
&\DH == ’?ﬁ = - O | Cze—f
Z L\ 0 5

~X Q;%

Lot Q a -5
— e _e’e‘c,y v C . O . & C'3 £
v \ 61_}( O
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(e) (15 points) Using the matrix M = [¥; Y; Y3], compute a particular solution Y, to the
non-homogeneous system ¥’ = AY + G.

- = -7
e er e” ol el g
- ) ! ¥ S
Hece ™M\ =|g" & o~ gacl oot can Fiad M- e € C)X
e e o € O e

Now fm\m% T, :V\EV\“‘@
e Héi) (z) and s, W

O

(f) (5 points) Use the result of the previous question to find the general solution to the non-
homogeneous system Y’ = AY + G.

(j@(\@m\l Spdion

e ¢ -7 2 6:
: 7 ; -
C\ -e 7 t Cl O_j r Cg o N 5 o

oY < O
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6. Consider the following system:

" =1 +yp+e”
2" =1 + 2 +sin(z)
where y; and ys are functions of z.

(a) (5 points) Write this system as a system of first order liner differential equations.

SQL\' \‘/L = l?_)‘ \_\Q\,\)/ \"’l‘ 7= \/2
3= AT \/l/ =\ + Vs
Vbiéi \/_,5 -V |
\(a;, :81 \/L{/ 5 \/1 r \/5 X 5\(\&7&)

(b) (5 points) Write the following differential equation as a system of first order linear equa-
tions:

¥ +4y +3y=0

\ - l N .
Yty Ve e 00) 7 (54
V) = -4, w3y, -

(¢) (10 points) Solve the system from part b). \ i, ™
ox b) Ve eouavawed -1 and =5’
A feon ?dr o) A A .. (6}37() b
=5 %@m QCJ\'D (” \ . c\ K ) incee %
Vo | 3 .
A o—z>’7—‘/ SR e

W ganer™ sduifon s |y 5 )\G@C \
( ‘

d 5 points) Veri our solution by solving the original differential equation by using it’s
P y Y g &1 q hg g
characteristic polynomial. RV

V, = “Cl Q’X" C’&C
(%{@M (C) e ?’\\{\C& JY\(\O&XY % ~ . #.%%

}f*q% +2 - (>+1) (Mﬂ =2 8:



