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QUESTION 1. (a) Suppose that a cubic polynomial z® + Az? + Bz + C factors into
(x — a)(xz ~ b)(z — ¢) where x is a variable and a,b, ¢ are real numbers. Calculate the ex-
pressions of A, B, C in terms of a,b, c. !
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C =

Answer:




QUESTION 2. In each of the following expressions, find all possible solutions for z.
(a) log,(10027%) = 4.

Answer: z =

(b) 355 +cx =dx.

Answer: =

(c) logglz) +loggle — 3) = 1.

Answer: x =




QUESTION 3.

The number of fish iu a lake decreases by 25% each year since anglers take out more than
fish reproduce. To prevent a collapse of the population, the municipality decides to restock
500 fish at the end of each year. The DTDS for the number of fish in the lake in year ¢,
denoted by xy, is given by x4 = 0.75z, -+ 500.

(a) The updating function of the DTDS is f(z) =

(b} The general solution of the DTDS is z; =
g

(c) The steady state of the DTDS is z* =

o

(d) Early one year, after a particularly cold and long
zg = 800 fsh in the lake. Calculate zq, 29, 3.

Answer

(e) Draw the graph of the updating function and cobweb the solution of the DTDS starting
from xg == 800.

%




(f) Is the steady state stable? Justify your answer through two different ways of reasoning.

(g) How long will it take for a population of xyp = 800 fish to grow up to 80% of the steady
state value?

Answer

(h) The municipality wants to increase the steady state level of fish in the lake to 3000, but »’
they cannot afford a larger vestocking program. Therefore, they decide to limit fishing. What
is the percentage of annual decrease (in percent) that they can allow to get the steady state
to be 30007




QuEsTION 4. The plot below shows you the graph of an updating function y = f(z) and

the di: 10T Wy =z,

(a) How many steady states does the DTDS 2,4 = f{z;) have and what are their approxi-
mate values? Mark them in Iltk- ;ymiul
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(b) Start the cobwebbing process at the value g = 0.3. What is the long-term behavior of

the corresponding s Junon’

Answer: l P U 04/\ f__,. ""Zf "XQ&:‘: & *)

(c) Start the cobwebbing process at the value mw What is the long-term behavior of
the corresponding solution? i

e | 0o o ilibaks ab X¥=04

(d) Based on your cobwebbing, indicate which of the steady states seem to be stable and
which seem unstable.

e P2 00l cole X2 =25 Unstalle ;X5 =D Unstable




