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QUESTION 1. The dynamics of a fish stock in the presence of harvesting are given by the
DTDS
Tep1 = 6x(1 — 22¢) — hay,

where the first term on the right hand side describes reproduction and the second harvesting
with intensity h > 0.

The steady states of the DTDS are| X, = i»} f‘“g = 17




, then the DTDS has a

If the harvesting intensity A is in the range

positive steady state.
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positive steady state is stable if 4 is in the range

G

w
H
o
S
§

py

#

%% = g:; - LMY .
1 %
Sy el BT S A
; ! I
T e v <€ 5

3 £
-
\/[ { c o
] H 3
g f"" b RN eher
| = JR— s .
: ) -
k 2 1/
% Lo L '

< - (PP
2.

> S
e} s

-
N
oA

&

[
]
¢




QuesTiON 2. Consider the function f(z) = /.

The Taylor polynomial of degree 3 at base point a is given by
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The approximation of /40 based on

e linear approximation is 7(40) = 7

e quadratic approximation is T»(40) =

e cubic approximation is T3(40) =

[Hint: choose the base point carefully.]
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QuesTioN 3. Consider the functions

flx) 2

= T+ 22 glr) =¢€".

(a) Show that there is a value & with 0 <z < 1 and f(Z) = g(7).
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(b) Starting with the interval [0, 1], use 4 iterations of the bisection method to calculate an
approximation (an interval) for z
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Answer:
r
First interval VO , Second interval

Third interval

, Fourth interval




(¢) Starting with zg = 0, use 4 iterations of Newton’s method to calculate an approximation

for z.

Answer: The iteration for Newton’s method is
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