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LEC 6 - DTDS Part I

We would like a mathematical model that reflects how some biological measurement changes
over time. One way to do this is with a Discrete-Time Dynamical System (DTDS).

Definition 6.1. (DTDS) 6 Po}‘/ Wt/lMWt. “’\L ‘FO“DWWg
'“”o“““"?“ax can hoe mensured af, time U for amy
LelN (we write Xy 0 mean *x attime t)

& swkarle, e sEp hat mpmswi}?’ﬂn&wuata{

o oun updating TN () tral owﬁwi‘?ﬁ(xﬂ;a chamge I
X oty ont time 64610; 1€. Ry —THE iy
Thon ne DTDS At models Tuis <ah b SUMMAr
Yy N e}

Example 6.2.

(1) (Medicine) A patient is administered 30 mcg of medicine every hour, and then the amount
of medication present in the body is immediately measured. The drug has a half-life of
1 hour when it is in the body.
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-, \( /Z (2) (Untitled Goose Example) The goose population on the front cover of the textbook is

measured at the beginning of each school year. These positively fow! creatures hatch a
/ number of goslings equal to 25% of the existing population, but over the course of the
year 80 geese perish.
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Definition 6.3. (Fixed Point, Equilibrium, Steady-state)
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Example 6.4.

1) (Medicine) (Readh erample kelow Rest )
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M* = 0.6M¥1 20
) M*-ogMF =00
5 0.9M* =20
D M*=060
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What if the goose population is initially 400? How many geese will there be 3 years later?

We wanb 2 find Ny, ﬂa,yfiwa with, N,=400.
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(3) (???) Let’s try to come up with a formula for the fixed point of this linear DTDS.
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PRACTICE EXERCISES

3.1 pg. 126 # 1-4,17-20
63.2 pg. 139 # 23-30 (just find equilibria), 31-34



