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# Assignment 1 K MATH and STAT 2300
#
#4
 eq1 d M = 1.2 MK 0.001$O$M;
 eq2 d O = 0.70$O C 0.002$O$M;

M = 1.2 MK 0.001 O M

O = 0.70 O C 0.002 O M
solve eq1, eq2 , O, M ;

M = 0., O = 0. , M = 150., O = 200.
funcM d Ow, Mi / 1.2$MiK 0.001$Ow$Mi;
 funcO d Ow, Mi /0.7$OwC 0.002$Ow$Mice;

Ow, Mi /1.2 MiC K1 $0.001 Ow Mi

Ow, Mi /0.7 OwC 0.002 Ow Mice
Owls d 150 :
 Mice d 200 :
# print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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Owls d 150 :
 Mice d 300 :
# print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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Owls d 100 :
 Mice d 200 :
# print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 75 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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Owls d 10 :
 Mice d 20 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 25 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
 #   print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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M = 0., O = 0. , M = 150., O = 200.
# Now we change the coefficients slightly in the dynamical system
# and we try also various star values. In some case (e.g. the first) the behavious is quite different, 

indicating that 
 # the model is sensitive to the coefficients.

funcM d Ow, Mi / 1.3$MiK 0.002$Ow$Mi;
 funcO d Ow, Mi /0.8$OwC 0.001$Ow$Mice;

Ow, Mi /1.3 MiC K1 $0.002 Ow Mi

Ow, Mi /0.8 OwC 0.001 Ow Mice
Owls d 150 :
 Mice d 200 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;



   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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Owls d 150 :
 Mice d 300 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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Owls d 100 :
 Mice d 200 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;



200 400 600 800 1000 1200

K200

0

200

400

600

800

1000

1200

1400

Owls d 10 :
 Mice d 20 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 25 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ;
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# Back to the original model, we'll see how themodel is sensitive to the initial values by taking some values
clseo to the 

 # equilibrium vaues and see that we have different behaviour.

funcM d Ow, Mi / 1.2$MiK 0.001$Ow$Mi;
 funcO d Ow, Mi /0.7$OwC 0.002$Ow$Mice;

Ow, Mi /1.2 MiC K1 $0.001 Ow Mi

Ow, Mi /0.7 OwC 0.002 Ow Mice
Owls d 200 :
 Mice d 150 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:



  pts d pts :
 plot pts, symbol = circle, style = point ;
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# That yields always the same value. 
 
# Now what about points close to this equilibrium value?

Owls d 201 :
 Mice d 150 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ; 
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Owls d 200 :
 Mice d 151 :
 #print 0, Owls, Mice ;
 pts d Owls, Mice :
 for i from 1 to 100 do
    tempM d funcM Owls, Mice :
    Owls d funcO Owls, Mice :
    Mice d tempM :
#    print i, Owls, Mice ;
   pts d pts, Owls, Mice :
 od:
  pts d pts :
 plot pts, symbol = circle, style = point ; 
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# In any event, we don't approach the equilibrium, so the model is sensitive to the starting values.

# Q5
 #b

funcR d R, S, T /
1
3
$RC

1
3
$SC

1
3
$T :

 funcS d R, S, T /
1
2
$RC

1
6
$S :

  funcT d R, S, T /
1
6
$RC

1
2
$SC

2
3
$T :

 eq1 d R = funcR R, S, T :
 eq2 d S = funcS R, S, T :
  eq3 d T = funcT R, S, T :
 eq4 d RC SCT = 1 :
 solve eq1, eq2, eq3, eq4 , R, S, T ;
 evalf % ;
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R =
1
3

, S =
1
5

, T =
7
15

R = 0.3333333333, S = 0.2000000000, T = 0.4666666667
# Let's test out some vauew near the equilibrium point
 #

R d 0.30 :
 S d 0.25 :
 T d 1KRK S : 
 print R, S, T ;
 for i from 1 to 20 do
    tempR d funcR R, S, T :
    tempS d funcS R, S, T :
    T d funcT R, S, T :
    R d tempR :
    S d tempS :
    print R, S, T ;
 od:

0.30, 0.25, 0.45

0.3333333333, 0.1916666667, 0.4750000000

0.3333333333, 0.1986111110, 0.4680555556

0.3333333333, 0.1997685184, 0.4668981481

0.3333333332, 0.1999614197, 0.4667052469

0.3333333333, 0.1999935699, 0.4666730967

0.3333333333, 0.1999989282, 0.4666677383

0.3333333333, 0.1999998213, 0.4666668451

0.3333333332, 0.1999999702, 0.4666666963

0.3333333332, 0.1999999950, 0.4666666715

0.3333333333, 0.1999999991, 0.4666666673

0.3333333333, 0.1999999998, 0.4666666666

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665
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R d 0.34 :
 S d 0.19 :
 T d 1KRK S : 
 print R, S, T ;
 for i from 1 to 20 do
    tempR d funcR R, S, T :
    tempS d funcS R, S, T :
    T d funcT R, S, T :
    R d tempR :
    S d tempS :
    print R, S, T ;
 od:

0.34, 0.19, 0.47

0.3333333333, 0.2016666667, 0.4650000000

0.3333333333, 0.2002777777, 0.4663888890

0.3333333333, 0.2000462962, 0.4666203704

0.3333333333, 0.2000077160, 0.4666589505

0.3333333333, 0.2000012859, 0.4666653806

0.3333333333, 0.2000002142, 0.4666664523

0.3333333333, 0.2000000356, 0.4666666308

0.3333333332, 0.2000000059, 0.4666666606

0.3333333332, 0.2000000009, 0.4666666656

0.3333333333, 0.2000000001, 0.4666666663

0.3333333332, 0.2000000000, 0.4666666665

0.3333333333, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665

0.3333333332, 0.1999999999, 0.4666666665
R d 0.50 :
 S d 0.25 :
 T d 1KRK S : 
 print R, S, T ;
 for i from 1 to 20 do
    tempR d funcR R, S, T :
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    tempS d funcS R, S, T :
    T d funcT R, S, T :
    R d tempR :
    S d tempS :
    print R, S, T ;
 od:

0.50, 0.25, 0.25

0.3333333333, 0.2916666667, 0.3750000000

0.3333333333, 0.2152777777, 0.4513888890

0.3333333333, 0.2025462962, 0.4641203704

0.3333333333, 0.2004243826, 0.4662422839

0.3333333332, 0.2000707304, 0.4665959361

0.3333333333, 0.2000117883, 0.4666548781

0.3333333332, 0.2000019646, 0.4666647019

0.3333333332, 0.2000003274, 0.4666663391

0.3333333333, 0.2000000545, 0.4666666119

0.3333333332, 0.2000000090, 0.4666666574

0.3333333333, 0.2000000014, 0.4666666649

0.3333333332, 0.2000000002, 0.4666666661

0.3333333332, 0.2000000000, 0.4666666663

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664

0.3333333332, 0.1999999999, 0.4666666664




