Bakterievakst, eksempel 72, side 99-101, B2
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Tid Antal bakterier Vazksthastighed Relativ vaeksthastighed

t N N’ (1) N'(t) / N(t)

0 405 46,3 0,114

5 677 61,1 0,090

10 992 62,0 0,062

15 1271 48,1 0,038 |
20 1466 30,2 0,021

25 1581 16,6 0,010

30 1642 8,5 0,005

35 1672 4,1 0,002

40 1687 2.0 0,001
[ 45 1694 0,9 0,001

50 1697 0,4 0,000

55 1699 0,2 0,000 -
60 1699 0,1 0,000

Tid (som en liste):

T:=10,5, 10,15, 20, 25, 30, 35, 40, 45, 50, 55, 60]

[0, 5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60]

Tilde ~ anvendes til at fa en funktion til at virke pa alle listens elementer!
https://steen-toft.dk/mat/maple/noter/tilde.pdf

Antal bakterier (som en liste):

NT := N~(T)

[404.7619048, 676.8666572, 991.8224172, 1271.239496, 1466.378588, 1581.017688,
1641.641628, 1671.924938, 1686.621705, 1693.654191, 1696.996537, 1698.579941,

Differentiation af N(t) kaldes Nm(t):

1699.328916]
Nm(t) == N'(1) :
Nm(t)

Vaksthastighed (som en liste):

NmT = Nm~(T)

[46.25850340, 61.10513341, 61.97527080, 48.09328995, 30.22742076, 16.59821810,
8.453252856, 4.141711436, 1.990952021, 0.9483181128, 0.4497235329, 0.2128309691,

0.1006229102 ]

816.000 ¢ 157
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Relativ vaeksthastighed (som en liste):

NmTNT =

NmT
~NT

[0.1142857143, 0.09027647137, 0.06248625734, 0.03783180911, 0.02061365394,
0.01049843922, 0.005149268093, 0.002477211352, 0.001180437804,
0.0005599242855, 0.0002650114618, 0.0001252993539, 0.00005921332195 ]

Grafer:

with(plots) :
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with(Gym) :

pointplot(T, NT, view=[0..60, 0..1700 ], gridlines, labels = ["t", "N(t)"])

N()

1600 A

1400 -

1200+

1000 1

800

600

4004

200+

&

10

20

30
t

40 50

pointplot(T, NmT, view=[0..60, 0..70], gridlines, labels = ["t", "N '(t)"])

60



707

501

40

N'(t)

30+ *

201

101

0 T T T T T T T T * + +*

0 10 20 30 40 50
t

pointplot(NT, NmT, view=[0..1700, 0..70 1, gridlines, labels = ["N(t)", "N '(t)"])
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pointplot(NT, NmTNT, view=1[0..1700, 0..0.20], gridlines, labels = [ "N(t)", "N '(t)/N(t)"])
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Regression:

PolyReg(NT, NmT, 2)



Kvadratisk regression
y =-0.000088235x + 0.15000x + 1.2278 107",
Forklaringsgrad R? =1.0000

107
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X
f(x) == PolyReg(NT, NmT, 2, x) :
S(x)
-0.0000882352939752347 x> + 0.149999999682029 x + 1.22775151314662 10 ()]
LinReg(NT, NmTNT )



Lineer regression
y =-0.000088235x + 0.15000.

Forklaringsgrad RP=1.
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g(x) = LinReg(NT, NmTNT, x) :
g(x)

-0.0000882352941145640 x + 0.149999999982053
Plots med punkter og regressioner:

P1 := pointplot(NT, NmT) :
F1 = plot( f(x),x=0.1700, gridlines, legend = regression) :
display(P1, F1, view=1[0..1700, 0..70], labels = ["N(t)", "N '(t)"])
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regression

P2 := pointplot(NT, NmTNT) :
F2 := plot(g(x),x=0..1700, gridlines, legend = regression) :
display(P2, F2, view=1[0..1700, 0..0.20], labels = ["N(t)", "N '(t)/N(t)"])
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