Math 20480 Exam 02 Review Name

1. Suppose a 3 x 3 matrix A has eigenvalues 2, 3, and 3. Write down the canonical form associated to
A in each of the following cases.

la. The eigenvectors for A = 2 has the form k-« and the eigenvectors for A\ = 3 has the form m-v+n -
where k, m, and n are real constants.

1b. The eigenvectors for A = 2 has the form k - @ and the eigenvectors for A = 3 has the form m - v
where k, and m are real constants.

2. Suppose a 3 X 3 matrix A has eigenvalues —1, 3 4+ 4i. Write down the canonical form associated to
A. There are several possible answer depending on your construction, write down all of them.



2 00
3a. Find all the eigenvalues of B= | =5 0 5| if one of them is 2.
-2 -1 4

3b. Still referring to B above. Write down the canonical form S associated to B and a matrix P such
that B = PSP~



1 1 -2
C=1-1 -1 1
2 1 -3

The matrix C' above has eigenvalues —1, —1, and —1. We also know that the general form of the
eigenvectors u of C' and generalized eigenvectors v of C' associated to « are given by

S
and v=|[r

£
I
= O =

where r and s are any real values.

4a. Find the formula for the generalized eigenvectors w associated to .

4b. Write down the Jordan form J associated to C' and a matrix P such that C' = PJP~".



2 1 -2 0
0 -1 1 0
M=1y o 1
0 0 0 —1

Matrix M has eigenvalues —1 and 2. Write down the canonical form associated to M.



Aa(N) = AT+ 7N + 13X\ — 23\ — 78

The characteristic polynomial of matrix A is given above.
6a. What is the size of matrix A? Answer =

6b. If two roots of A()) are 2 and —3, find all the eigenvalues of A.

6¢c. Write down the canonical form associated to matrix A.



5 4 —4

7. The eigenvaluesof B= [0 3 0| is A =3, 3, and 3. Moreover the eigenvectors « and generalized
1 2 1

eigenvector w of B are given below

—2r + 2s s+ 2t
U= T W = 0
S t

where r, s and t are any real number.
Solve the system of difference equations with given initial conditions

z(n)= bzx(n—1)+4yn—1)—4z(n—1) z(0) =1
) = 3y(n—1) y(0) = -1
z(n)=  x(n—1)4+2yn—1)+ z(n-—1) 2(0) = -2



1 -4 4
Cc=1|1 4 -1
0 -1 4

The matrix C' above has eigenvalues 3, 3, and 3. We also know that the eigenvectors are given by the
formula

0

where r is any real number.

8a. Write down the canonical form J associated to C.

8b. Find the generalized eigenvectors of matrix C'.



8c. Write down the Jordan form J associated to C' and a matrix P such that C = PJP~!.

8d. Solve the system of difference equations with given initial conditions

z(n)= zxz(n—1)—4yn—1)+4z(n—-1) z(0) =1
yn)= zn—-1)+4y(n—1)— z(n—-1) y(0) =2
z(n) = — yn—=1)+4z(n—-1) 2(0)=3



-4 —6 6
M=|-1 1 2
-4 -4 7

9a. The characteristic polynomial of M is A3 — 4\? + X\ + 6. Find all eigenvalues of M.

9b. Can M be diagonalized? If so write down the diagonal matrix J associated to M. If not, write
down a more general canonical form J associated to M.



9c. For the canonical form J in 4(b), find the matrix P such that M = PJP~'.

10



9d. Solve the system of difference equations:

z(n)= —4dx(n—1)—6yn—1)+6z(n—1)
Yy = —aln—1)+ yln—1)+22(n 1)
2(n)= —4dz(n—1) —4yln—1)+T7z(n—1)

11



10.

—4 -5 5
Q=|[-2 -3 5
4 -5 7

The eigenvalues and their associate eigenvectors of () are given below

0 o8
A =2 u=|r]; M =—141i: v=1(—-1—-2i)s
r (2 —1)s

10a. Write down the remaining eigenvalue of () and its associated eigenvectors.

10b. Write down the canonical form J associated to (). Find also a matrix P such that Q = PJP~1.

12



10c. Solve the system of difference equations:

x(n)= —4z(n—1)—5y(n—1)+5z(n—1)
yn)= —2z(n—1)—-3y(n—1)+5z(n—1)
z(n)= —4dz(n—1)—5y(n—1)+T7z(n—-1)

13



3 =4 0 0

: . . : 2 -1 0 0

11a. Find the characteristic polynomial of matrix 7T = 0 0 1 -9
2 0 0 -1

11b. If an eigenvalue of T"is 1 — 2i, find all the other eigenvalues. (Hint: Don’t work too hard.)

14



12. Evaluate the given powers of the following matrices:

o OO W

S O N O

NN O

NN OO
-~

o O o=

OO ==

IS

_ W o O

élwoo
-~

15



12 cont...
3 00
0 2 1
0 0 2
0 0 0
-1 1

0 —1
0 0
-1 1
0 —1
0 0
0 0

Evaluate the given powers of the following matrices:

O = = O

16



13. Consider the matrices: Q= (g _(1)> R = (_(1) _D S = (g _g>

Let p(x) = 2 — 3z + 2°. For any n x n matrix A, we define the matrix p(A) = 2- I, — 3A + A®. Find

the following matrices:

13a. p(Q)

13b. p(R)

13c. p(S)

17



14. Evaluate the following complex numbers and express your answer in Euler’s form. You should take

the argument between 0 and 27.

(a) _1+iV3
a Zl—l_i\/g

1

(b) 2, = (1—3 + %z) (3 + 2i)

(c) z3 = (1+1iv/3)%

18



15. A study of a hermaphrodite organism concluded that there are four growth stages summarized in
the table below

Stage | Description Stage Duration Annual Annual
(Years) Survivor Rates | Fecundity
1 Eggs/Hatchlings 1 0.6 0
2 Juveniles ) 0.4 0
3 Young Adults 8 0.5 0
4 Adults > 15 0.8 100

It is also known that each year 10% of those in Stage 2 will reach Stage 3, and 20% of those in Stage
3 will reach Stage 4. Answer the following questions assuming that census are taken right after nesting

(eggs laying).

(a) Draw the lifecycle graph using the rates above. You should indicate the weights of the directed
edges.

19



(b) If z1(n), z2(n), x3(n), and x4(n) are the number of the organism of stages 1, 2, 3, and 4 respectively
in the nth year, write down the system of difference equations that describes the growth of the population
of the organism according to its growth stages.

(c) Write down the Lefkovitch matrix L for the population model above.

20



16. The MatLab output for the Lefkovitch matrix M given in the attached Page 22 is for an animal
having five growth stages: Eggs, Juveniles, Sub-Adult A, Sub-Adult B, and Adult.

(a) Estimate the continuous grow rate of the population after a long time. Is the population increasing
or decreasing after a long time?

Continuous grow rate =

Circle One: Population Increases Population Decreases

(b) Find the stable population vector for the population. Your entries should be round to four decimal
places.

(c) What is the population distribution in percentages after a long time? Give your answer round to
two decimal places.

Eggs =

Juvenile stage =

Sub-adult A stage =

Sub-adult B stage =

Adult stage =

21



17. The MatLab information for a matrix A is given in the attached Page 11. Answer the following
question about A

(a) Write down the canonical form C of A with all real entries.

(b) Find a real matrix P with all integer entries such that A = PC'P~!. Your entries for P should have
no unnecessary common factors.

22



MatLab Output for Lefkovitch Matrix M in Question 16

M =
0 0
0.4000 0.4500
0 0.0500
0 0
0 0

>> [P, ]] = jordan(M)

pP=

4.0800 + 0.0000i
-3.6267 + 0.0000i
0.7111 + 0.0000i
-0.0571 + 0.0000i
0.0100 + 0.0000i

0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i

2.2500 39.2000 64.0000

0 0 0

0.2550 0 0

0.0450 0.5600 0

0 0.1400 0.8000
-1.0577 - 0.9203i -1.0577 + 0.9203i

1.7498 - 0.4864i
0.1259 + 0.3274i
-0.0372 - 0.0184i
0.0100 + 0.0000i

0.0000 + 0.0000i
0.2798 - 0.2577i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i

1.7498 + 0.4864i
0.1259 - 0.3274i

-0.0372 + 0.0184i

0.0100 + 0.0000i

0.0000 + 0.0000i
0.0000 + 0.0000i
0.2798 + 0.2577i
0.0000 + 0.0000i
0.0000 + 0.0000i

-0.0094 + 0.0000i1
-0.0306 + 0.0000i
-0.0048 + 0.0000i
-0.0162 + 0.0000i
0.0100 + 0.0000i

0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.5734 + 0.0000i
0.0000 + 0.0000i

1.2714 + 0.0000i
1.0551 + 0.0000i
0.0779 + 0.0000i
0.0094 + 0.0000i
0.0100 + 0.0000i

0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.0000 + 0.0000i
0.9320 + 0.0000i



MatLab Output for Matrix A in Question 17

A=
1 -2 1 2
-3/8 -5/4 1/8 1/8
5/4 -5/2 9/4 5/4
4 -8 -2 2

>>[P,] ] =jordan(A)

P=

1/8 + 1/4i 1/8 - 1/4i 3/4 + 0 3/4 + 0i
0 + 0i 0 + 0 -3/8 + 0 0 + Oi
0 + 5/8i 0 - 5/8i 0 + 0 0 + Oi
3/8 + 1/8i 3/8 - 1/8i 0 + 0 3/4 + 0
]:

3 1i 0 + O 0 + 0 0 + 0
0 + 0 3+ 1i 0 + 0 0 + 0
0 + 0i 0 + Oi 2+ 0 1+ 0
0 + 0i 0 + Oi 0 + 0 2+ 0



Math 20480 Exam 02 Review Name

1. Suppose a 3 x 3 matrix A has eigenvalues 2, 3, and 3. Write down the canonical form associated to
A in each of the following cases.

1a. The eigenvectors for A = 2 has the form k- and the eigenvectors for A = 3 has the form m-7+n-w
where k, m, and n are real constants. LJ

’2 (o) O .TM g M M{
o 3 O l;\w 0‘5,601‘/-&()74 Lo
°© o0 3 Guuwg(«\“"o ';M‘Q matri P 4o
A ES 3 A‘
1b. The eigenvectors for A = 2 has the form k - @ and the eigenvectors for A = 3 has the form m - 7
where k, and m are real constants. 'Q‘» . ly
2 o o TM on =7 @— .7 ‘3‘"9&‘9 e)é “Q"“‘E
2.0 3 v < g’luc& %Q g A
o] 2 | 3 " Dg
Hoerl mmudt be a ?w"flz@
4 o 3 2 e
ug,euweu‘%f Cuwwiavwa‘zv o A =3.

2. Suppose a 3 x 3 matrix A has eigenvalues —1, 3 4i. Write down the canonical form associated to
A. There are several possible answer depending on your construction, write down all of them.

— | = o 2 g- o
o 3 4 -4 3 o
o ~4 3 o © =]
L y
\"3 -4 o =) o o
4 3 o 8 3 -¢
| © o - y o ¢ 3

4
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00

3a. Find all the eigenvaluesof B=| -5 0 5| if one of them is 2.
-2 -1 4
2 -A g © o |
[5‘7"1’ & }1{«-& S \ =—(o‘2-—/9(-),w~24)+5)
-2 (=~ -

s
—
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= o = U o
NERE)

(2D N-prS) = (2=A) (A= 2 + &+ /)
= QAN A-Dtr) =0

3b. Still referring to B above. Write down the canonical form associated to B and a matrix P such

2
-2) =—1
?9/),:.2/ (1 ) ‘
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L. TSEb e ale 7‘:)
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-2 - 2-[: e -2 -] -t 3 O
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- =2 0 2
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1 1 -2
C=|-1 -1 1
2 1 -3

The matrix C above has eigenvalues —1, -1, and —1. We also know that the general form of the
eigenvectors # of C and generalized eigenvectors ¢ of C associated to i are given by

o) =) =)o ()

r

where 7 and s are any real values.

4a. Find the formula for the generalized eigenvectors ' associated to 7. .g.
N ) -2 w
(C 1 ) w = U =) =/ o /
Ch = 4

~W, +Wy = D W, = Wy—I"

- = 38— 2(W,~r)t2

= 8 +2Ar
-1
- V\)&‘r { oy
ri 2
w = S r2r = Ws Io + £ ol + y

Wa

4b. Write down the Jordan form J associated to C and a matrix P such that C=PJP,
= )
fik & = [z] e T

o ()
P R
| (7-;_ /‘@I’O‘—ll
o

o g o =
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Matrix M has eigenvalues —1 and 2. Write down the canonical form associated to M.

2—'/\— l -2 } o
{M“)‘I’ =S S0 R S
L~ - 2 "’:'/1:\_0~
o o l-I=A
2 =k [ e
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U
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6.
Aa(A) =2+ 723+ 1302 —

The characteristic polynomial of matrix A is given above.

6a. What is the size of matrix A? Answer = 4‘ X & .

237 — 78

6b. If two roots of A4() are 2 and —3, find all the eigenvalues of A.

2 |/ 7 /3 -3

2 18 52

—72

78

-2 TR
~3 It -39

| O

[ 6§ +3 |o

AA&-) = (x-2(A+3) (/11-7’-62.1—5) =
o e ey

Xtb)+/3 =0 = ) =

< check

= -3 + 2¢

6c. Write down the canonical form associated to matrix A.
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5 4 -4
7. The eigenvaluesof B= |0 3

0] is A =3, 3, and 3. Moreover the eigenvectors 4 and generalized
8 SORSS]
eigenvector «* of B are given below

—2r + 2s s+ 2t
U= r W= 0
S t

where r, s and t are any real number.
Solve the system of difference equations with given initial conditions

z(n)= 5z(n—1)+4y(n—~1)—4z2(n—1)

z(0) =1
y(n) = 3y(n— 1) y(0) = -1
z(n)= z(n-1)+2y(n-1)+ 2(n-1) 2(0) = -2

~ -2 2 A 2
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o / 7 }
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1 -4 4
C=|1 4 -1
0 -1 4
The matrix C' above has eigenvalues 3, 3, and 3. We also know that the eigenvectors are given by the
formula .
(0) iy ( ““(3 1-duminmonal
0l M

T =
T
where 7 is any real number. Q"jeww

8a. Write down the canonical form J associated to C.

7=

I @
= IR
OF =5,

Q o W

8b. Find the generalized eigenvectors of matrix C.

{

Y -2 4
(C—ST)#:-“ 2 Tl I
y

|

[ A = R = S R e I e R
!
/2 / o o )ar <1 6 o, zr
o = e T L
e
o [4— =02V p ~(/;_+U_; =/ =—'> Vo=t -r
2
2r o
vo- |5 UV[J"
|
U tr
=57 -4 4 27
= _F = [ l , V;
- == U] —‘> - =
<C 31w - - 'SVZ_H.
- -2 2'yr o ~-L 2 'z2y+2r
1 i+ r ' 2
-———9+G 1 ) o 12U, 4 1175 / SARSIC gzl R Fe/e
- s _— v
- 2G4y
w, = 2U; tIr W= W,
g = Gl > WGl | g
= ﬁ)ﬂ'(o)-r w;(‘)T
) Y ‘



8c. Write down the Jordan form J associated to C and a matrix P such that C = PJP-!,
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J e e
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8d. Solve the system of difference equations with given initial conditions

z(n)= z(n-1)—4y(n—1)+4z(n—1) z{0) =11
yn)= z(n-1)+4y(n—-1)— z(n-1) y(0) =2

z(n) = — yY(n-1)+4z(n-1) 20)=3
<\ n ~/ D
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-4 —6 6
M={-1 1 2
-4 -4 7
9a. The characteristic polynomial of M is A3 — 4A\% + X + 6. Find all eigenvalues of M.
Gt w2 13 e

A= I = —4¢-7+4 =0

—_—

it -1 )1 ~4 1 &
Ly(A)= Q) (2 -sa+b) | L rs b
c Q) (2 -(A-3) =0 s (B

-‘—9/7.,:‘_// 2/ 3

9b. Can M be diagonalized? If so write down the diagonal matrix J associated to M. If not, write
down a more general canonical form J associated to M.
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= PJP-,

9c. For the canonical form .J in 4(b), find the matrix P such that M
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9d. Solve the system of difference equations:

z(n)= —4z(n-1)-6y(n—1)+62(n-1)
y(n)= —z(n-1)+ yn-1)-22(n-1)
z(n)= -—4z(n-1)-4yn-1)+7z(n-1)
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10.

—4 -5 5
Q== ol 23 W5
Sr RSNy

The eigenvalues and their associate eigenvectors of ) are given below

0 5s
A1=2: u=1l7r]; /\z=—1+i: 7= | (-1-2i)s
n (2—-1)s

10a. Write down the remaining eigenvalue of @ and its associated eigenvectors.

Ss
= [(—1+27)s

(2t)=

10b. Write down the canonical form J associated to Q. Find also a matrix P such that Q= RIEs
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10c. Solve the system of difference equations:

z(n) = —4z(n—1)-5y(n—1)+5z(n—1)

y(n)= -2z(n—1)-3y(n—1)+52(n—1)

z(n)= —4z(n—1)-5y(n—1)+72(n—1)
= ' 2 =\ n o X\\Co
XD = QX@-) = Q@ Xw) = PT*P )

N‘I =1 = .

rt [_" ‘:J in “"B\L FP"’M [‘KS«;&- ﬁ‘i—ﬂ’@

Ren(@ =1 ""‘*>®j¢____> @2}@2,— Ezu:sz@'l-ﬁqﬁu'ﬁ = /+/
RstmB =/ ~r® R'=2 >R = =

/“"’9“’ = ﬁ) fauld = -1 > § = F
aP e

Y < 1o} 2 o
X)) = [' L —2][0 J_““E%) fﬂ"(?)] 2
o2 = —J‘g{”f-?)Jzed:r[ Z) S |

o S o A Zrl = 4 ¢
TS| ) ()| |
| 2 == Jilk @ & 2"/1. Q'M(;V Zu/:_ w(zgh) Cs

[o s o[ gz

Iy T [ ¢y 2 " (3"%;) v €52 LQM(BTA,)
- L_CZ’Z"/"»&(M(3%> T 0 %(Znnq_)
T NES SE 2 en ”?‘%) + Scez"/zzm(ﬁ%)

a——

5(“3 = Cl'2 C +2C5§ ZR/Z (;W/> C .:,2(2) 2"/2‘ 3:[%)

™4

n ' | n/z
20n) = 2t <2C;- C3>2n/zw(3%> + (;zc5+c,_),2 gin (?W’%)lg



11a. Find the characteristic polynomial of matrix T =

+ =
- 4 o

IT""AI' = 52 -] o o

Q N O N W
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"

1}

11b. If an eigenvalue of T is 1 — 24, find all the other eigenvalues. (Hint: Don’t work too hard.)

A =1, —1 , =20, [+21

14



12, Evaluate the given powers of the following matrices:

alN0R SoR VO 3 : ” 5
xRN [0 i e, BTy
00 -2 '2 o o ~fi31q71/9_ J7 cnl/,

RO‘D& RM,‘&) RLQO=2. L""@
; 2 2 '='> L S1m = g |
Wik (-1 2 ) =7 (-Kﬂmﬁ- R ena oL =L &

D% @ Ren’8+R3B=Yty > R=EDR =J¢
Offp: swnd = 1 e > &=

3"' o o o 51 0 °© o
o 2 o o o 174 o o
(: T L & o I o o ~6¢ - :‘}
L] "929”1‘/1_ gacwlL o o ()

1%

0 0\° - © o

0 0 ? " 8 o e

et U ,’ Zeas W RS VL

-1 V3 o o 2% iff 2caT/b g o
Gk Len®  Ruwd Kind =3 ~
= Jf) i (/@m& Rews :>,€9m§ =] 0@

0@ Ren'tt R3uP =3¢ = K=y =2 LK=2
D) : tulh = F > =%

TEny <) ° = o SY = “‘JZE
0o - p st/ S STh = 4
. ° 25, 258 : T2

.

) 3 __Zssms% £5w§/5

[ -\ < ¢ e
o] | 5% ¢
o o & ~/6J3 ]




12 cont... Evaluate the given powers of the following matrices:

7}

()

= o

o

L
S5 0
0 -1 1 0
DI () )
0 0 0 -1
L
X ) (
o) 0
0 o

oty

}(;)(3)(-')

4(-1)?

/ (#6)(+)"

4(-1)?
(-1)*
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13 Consider the matrices: Q= (g ff) : R= (“é _i) g (2 -—3)-

Let p(z) = 2 — 3z + z°. Find the following matrices:

132.9Q = 2T - 3Q +@°

| 7 o (3‘ o
= ( ) C0)f
- (o'z ?+243 o |

2 F+3 e~/
2340 o,
()
13b. p(R) = — 3R + R

-3 ((.ﬂ 5.\
( ) ( ) (- 1\"' |
(.?+3 K= -3+ SENY ) (.;”34-: L e
c

2+ 3 AT 2F3 =i

: -2 s
(,2 -3) [(1/3 ;iz/g (_] (L By d/}) )(}
_ ( 55 5(*2)9’“(-5) ) ( 32 -2yo)
sy (2 (A )2

28
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the argument between 0 and 27.

(a) » 1+0v3 [ + /3
=

14. Evaluate the following complex numbers and express your answer in Euler’s form. You should take

_ /#2623 =3 —2+203
11—V [z 4. %
—t o, B -
==, > -+ = l . J_
S I
o = z7F ( 5
T | Fo=1
/2 _ 3
‘*M = l/)_ ~J5
£ = T
O = 2%/3
(L. 35, ; 49 . 239
®) 2= (5 +371) -0+2) F7s 96 YT .+
3 5 - z -2 |
=gttt I3 =2 ©
2 =2 (1)
:; —_——: LB
= -zt gt o = 212
7B
= JE et X = 'W"CF}/?)
B =T—d
| L,Tﬁ_/s 32
(€) 2 = (1+iVB)™ "-“-(26 ) = [-9¢
C 3Z U V3 +
2R > 2
< o r =2
27 ‘/'2[\/33 7 9 )
2 € e \ 1
2" ~
([O*’%)E faaf) =3



15. A study of a hermaphrodite organism concluded that there are four growth stages summarized in
the table below

Stage | Description Stage Duration Annual Annual
(Years) Survivor Rates | Fecundity

1 Eggs/Hatchlings 1 0.6 0

2 Juveniles 5 0.4 0
01

3 Young Adults 8 0.5 0
0-2 <

4 Adults > 15 0.8 100

It is also known that each year 10% of those in Stage 2 will reach Stage 3, and 20% of those in Stage
3 will reach Stage 4. Answer the following questions assuming that census are taken right after nesting

(eggs laying).

(a) Draw the lifecycle graph using the rates above. You should indicate the weights of the directed
edges.

S, =0.6
g =(o4)(0-1)
[

:0‘09 o

S, Ss S?
/g'—>\ Q/;\@/;\Q
2

19

-é = /90(8,) = 100(0*5’> = £0.



(b) If z1(n), z2(n), z3(n), and x4(n) are the number of the organism of stages 1, 2, 3, and 4 respectively
in the nth year, write down the system of difference equations that describes the growth of the population
of the organism according to its growth stages.

x, () = ©HKyn—) 5 So K1)
%(n) = 0.6% (n=1) + 0-36 K, (7-1)

7(3(}1) = 004 ’xz_(n—/) + 0*6/’7(36"‘/)

7(40,) = 01 K, (n=r)+ 0-8 Ky (n~1)

(c) Write down the Lefkovitch matrix L for the population model above.

e o (O o

X(y;) = o-b 036 © o
O 0.0 O-& O

L, o o o1 ©§_
%o o o (o ¥0
L: 0.6 0-36 O o
0 0.0 O-¥ o
LO (@) o-1 O~8J
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16. The MatLab output for the Lefkovitch matrix M given in the attached page is for an animal having
five growth stages: Eggs, Juveniles, Sub-Adult A, Sub-Adult B, and Adult.

(a) Estimate the continuous grow rate of the population after a long time. Is the population increasing

. s .
or decreasing after a long time? Do m ihank .e,LTaA vl L

= 0,932
932
QM(O q% ) 6k: 0,932

Circle One: Population Increases @ ) Fnem 0-732_ < t

(b) Find the stable population vector for the population. Your entries should be round to four decimal
S = L2%1% +1-0SE[ +0-0777 +0.007F -/-0-0/
= 2.¢23% .

Continuous grow rate =

places.

] 23 ¥ 0.52¢5 k
Salle | ressy 0- 433

/n/uww\ = g 0. 6337 = %~032_/
c-@ .
veeter g i eo37

(c) What is the population distribution in percentages after a long time? Give your answer round to
two decimal places.

52,45 7,
43.53 Y%,

Eggs =

Juvenile stage =

3.2 %

Sub-adult A stage =

©
Sub-adult B stage = 03 ? /J

0-4| %,

Adult stage =

12



17. The MatLab information for a matrix A is given in the attached page. Answer the following
question about A

(a) Write down the canonical form C of A with all real entries.

CFloe o -2

(b) Find a real matrix P with all integer entries such that A = PCP~. Your entries for P should have
no unnecessary common factors. :

—> - 2 Z‘\
6 0 - ©
0 -5 o o

R
5 — o —Z,

(i

¥

L
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