> #John Hermitt hwl8
read "/John/Rutgers/Senior Fall/Dynamic Models/M18.txt";
| with(LinearAlgebra) :
> #1
C :=proc(a, b, ¢, d, e)
local x, y:
a

e |

X =

Y= el
end:
3 3 3
C(E’E’E’3’3)’
6 @
[> #2
W :=proc(a, b, k)
localyx, y, z:
z=1/(1/a-1/b)/(k-1):
end:
w(4,5,2);
z=20 2)
> #3
#i

#F(x,y) = 0= (x-(1-x-y) = (0,0), (2,-1)

#G(x,y) = 0 =x-(3-2x-y) -> (x,y) = (0,0), (2, -1)
#il

#=[[1—x—y][3—2x—px]k

JI = Matrix([[1,0], [3,0]]) :

x = FEigenvalues(JI);

#(0, 0)

#unstable

J2 == Matrix([[0, 2], [0,2]]) :

y = Eigenvalues(J2);

#(2,-1)
#unstable
o]
X =
1
o] 3
yiE=a, 3)
> #4

F=[x(l—-x—y), x3—=2x—y)]
Dis2(F,x,y,[2.1,-0.9],0.1, 10);




Dis2(F ,x,y,[0.1,0.1],0.1, 10);
Frror, a constant cannot be added to a Vector: use +~ for
elementwise addition instead of +

[[0.1, [2.1, =09]], [02, [0.1 F, + 2.1, 0.1 F, — 0.9]], [0.3, [02 F, + 2.1,0.2 F, — 09]], [0.4,
[0.3F, +2.1,03 F, = 09]], [0.5, [04 F, +2.1,04 F, = 09]], [0.6, [0.5 F, + 2.1, 05 F,
—09]], [0.7, [0.6 F, +2.1,0.6 F, = 0.9]}, [0.8, [0.7 F, + 2.1,0.7 F, — 0.9]], [0.9, [0.8 F,
+2.1,08 F, = 0.9]], [ 1.0, [09 F, +2.1,0.9 F, = 09]], [L.L, [LOF, + 2.1, 1.0 F, = 0.9]],
(1.2, [LLF, 421, L1F, = 09]], [13, [I.2F, + 2.1, 12 F, = 0.9]], [14, [ L3 F, + 2.1,
L3F, = 09]], [1.5, [14 F, + 2.1, 14 F, = 09]], [16, [LS F, + 2.1, 1.5 F, = 0.9]}, [1.7,
[1.6 F,+ 2.0, 1.6 F, = 0.9]], [ 18, [ LT F, + 2.1, 1.7F, — 09}, [1.9, [ 1.8 F, + 2.1, 1.8 F,
= 09]], [20, [L9F, + 2.1, 19 Fy = 0.9]], [2.1, [20 F, + 2.1,2.0 F, = 09]], [22, [2.1 F,
+ 21,21 F, = 09]], [23, [22 F, + 2.1, 22 F, = 0.9]], [24, [23 F, + 21,23 F, — 09]],
[2.5, [24 F, +2.1,24 F, = 09]], [26, [2.5 F, + 21,25 F, = 09]], [2.7, [26 F, + 2.1,
2.6 F,—09]], [28, [2.7 F, + 21,27 F, = 0.9]}, [2.9, [28 F, + 2.1, 28 F, — 0.9]], [ 3.0,
[29F, + 21,29 F, = 09]], [3.1, [30 F, + 2.1, 3.0 F, = 09]], [32, [3.1 F, + 2.1, 3.1 F,
—09]], [33, [3.2F, +2.1,32 F, = 0.9]], [34, [33 F, + 2.1,3.3 F, — 09]], [3.5, [3.4 F,
+2.1,34F, = 09]], [3.6, [35 F, + 2.1,3.5 F, = 09]], [3.7, [3.6 F, + 2.1, 3.6 F, — 0.9]},
[3.8,[37F, +2.1,37F,— 09]], [3.9, [3.8 F, + 2.1, 3.8 F, — 0.9]], [4.0, [3.9 F, + 2.1,
39F,—09]], [41, [40F, +2.1,40 F, = 09]], [42, [4.1 F, + 2.1, 4.1 F,— 0.9]], [4.3,
[42F, +2.1,42F, = 09]], [44, [43 F, + 21,43 F, — 09]], [45, [44 F, + 2.1, 44 F,
—09]], [46, [45 F, + 2.1, 45 F,— 0.9]}, [47, [4.6 F, + 21,46 F, — 0.9]], [4.8, [4.7 F,
+2.1,47 F,) = 0.9]], [4.9, [48 F, + 2.1,48 F, — 09]], [5.0, [49 F, + 2.1,49 F, — 0.9]},
[5.1, [30F, + 21,50 F, = 09]], [32, [S.1 F + 2.1,5.1 F, = 0.9]], [$.3, [3.2 F, + 2.1,
52F,—09]} [S4 [S3F, +21,53F,—09]], [5.5, [S4F, + 21,54 F,— 09]], [56,
[5.5F, +2.1,55F, = 09]],[5.7, [S.6 F, + 21,56 F, = 0.9]], [$.8, [5.7 F, + 2.1, 5.7 F,
~09]], [59, [S8F, +2.1,58 F, = 0.9]], [6.0, [3.9 F, + 2.1,59 F, = 09]], [6.1, [6.0 F,
+2.1,60 F,— 09]], [62, [6.1 F, +2.1,6.1 F, = 0.9]], [6.3, [6.2 F, +2.1,6.2 F, — 0.9]],
(64, [63F, +2.1,63F,—09]],[65, [64 F, +2.1,64F,—09]], [6.6,[6.5 F, + 2.1,
6.5 F,—0.9]], [6.7, [6.6 F, +2.1,6.6 F, = 09]], [638, [6.7 F, +2.1,6.7 F, — 0.9]], [6.9,
[6.8F,+2.1,68 F,—09]],[7.0, [69 F, +2.1,69 F,— 09]], [1.1, [TOF, + 2.1, 70 F,
—09]], [72, [T.1 F, + 2.1, 7.1 Fy = 0.9]], [7.3, [T2 F, + 2.1, 7.2 F, = 09]], [14, [ 1.3 F,
+2.1,73F, = 09]], [7.5, [T4F, + 2.1, 74 F, = 09]], [16, [T.S F, + 2.1, 7.5 F, — 0.9]},




[7.7,[7.6 F, +2.1,7.6 F,— 09]], [18, [1.7 F, + 2.1, 7.7 F, = 0.9]], [7.9, [ 7.8 F, + 2.1,
78 F,—09]} [8.0, [TOF, +2.1,7.9F, = 0.9]], [8.1, [8.0 F, + 2.1,80 F, — 09]], [8.2,
[8.1F, +2.1,81F,—09]],[83, [82F, +2.1,82F,— 09]], [84, [83 F, + 2.1, 83 F,
—09]], [8.5, [84F, +2.1,84F,—09]], [86, [8.5 F, + 2.1,85 F, — 0.9]], [8.7, [8.6 F,
+2.1,86 F,— 09]], [8.8, [8.7 F, + 2.1, 8.7 F, = 0.9]], [8.9, [88 F, + 2.1,88 F, — 0.9]],
9.0, [89 F, +2.1,89 F, = 09]], [9.1, [9.0 F, + 2.1,9.0 F, — 0.9]], [92, [9.1 F, + 2.1,
9.1 Fy=09]} [93, [92F, +2.1,92F, = 0.9]], [94, [9.3 F, + 2.1,9.3 F, — 09]], 95,
[94F, +2.1,94F,— 09]],[9:6, [9.5 F, +2.1,95 F,— 09]], [9.7, [9.6 F, + 2.1, 9.6 F,
—09]], [98, [9.7 F, +2.1,9.7 F, = 0.9]], [9.9, [9.8 F, + 2.1,9.8 F, — 0.9]], [ 10.0,

[9:9 F, +2.1,9.9 F, = 09]], [10.1, [10.0 F, + 2.1, 10.0 F, = 0.9]]]

[[0.1,[0.1,0.17], [0.2, [0.1 F; + 0.1, 0.1 F, + 0.1]], [0.3, [02 F, + 0.1,0.2 F, + 0.1]], [04,
[0.3F,+0.1,03 F, + 0.1]], [0.5, [04 F, +0.1,04 F, + 0.1]}, [0.6, [0.5 F, + 0.1, 0.5 F,
+0.1]], [0.7, [0.6 F, +0.1,0.6 F, + 0.1}, [08, [0.7 F, +0.1,0.7 F, + 0.1]], [0.9, [0.8 F,
+0.1,08 F, + 0.1]], [1.0, [09 F, + 0.1, 09 F, + 0.1]}, [L.1, [LOF, + 0.1, LOF, + 0.1]],
(1.2, [LLF, 4 0., L1F, + 0.1]], [13, [L2 F, + 0.1, 12 F, + 0.1]}, [ 14, [ L3 F, + 0.1,
L3F,+ 0.1}, [1.5, [14 F, + 0.1, L4 F, + 0.1]], [L6, [LS F, + 0.1, L5 F, + 0.1]}, [1.7,
[1.6 F, + 0.1, 1.6 F, + 0.1]], [1.8, [LTF, + 0.1, L7 F, + 0.1, [ 19, [L8 F, + 0.1, 1.8 F,
+0.1]], [20, [LIF, + 0.1, L9 F, + 0.1]} [2.1, [20 F, + 0.1, 2.0 F, + 0.1]], [2.2, [2.1 F,
+ 0.1, 21 F, + 0.1]], [23, [22 F, + 0.1, 22 F, + 0.1]}, [24, [2.3 F, + 0.1, 2.3 F, + 0.1]],
[2.5, [24 F + 0.1, 24 F, + 0.1]], [26, [25 F, + 0.1, 2.5 F, + 0.1]], [2.7, [2.6 F, + 0.1,
2.6 Fy+ 0.1]) [28, [2.7 F, + 0.1,2.7 F, + 0.1]], [2.9, [28 F, + 0.1, 28 F, + 0.1]], [3.0,
[29F, +0.1,29 F, + 0.1]], [3.1, [30 F, + 0.1, 3.0 F, + 0.1]], [3.2, [3.L F, + 0.1, 3.1 F,
+0.1]], [33, [32F, + 0.1, 32 F, + 0.1]} [34, [33F, + 0.1, 3.3 F, + 0.1]], [3.5, [34 F,
+0.1,34F,+ 0.1]], [3.6, [3.5F, + 0.1, 3.5 F, + 0.1]}, [3.7, [3.6 F, + 0.1, 3.6 F, + 0.1]],
[3.8,[3.7F,+ 0.1, 3.7 F, + 0.1]], [3.9, [3.8 F, + 0.1, 3.8 F, + 0.1]], [4.0, [3.9 F, + 0.1,
39F,+ 000} [41, [40F, +0.1,40 F, + 0.1]], [4.2, [41 F, + 0.1, 41 F, + 0.1]], [43,
[42F, + 0.1, 42 F, + 0.1]], [44, [43 F, + 0.1,43 F, + 0.1]}, [4.5, [44 F, + 0.1, 44 F,
+0.1]], [46, [45 F, + 0.1, 45 F, + 0.1}, [47, [46 F, + 0.1, 4.6 F, + 0.1]], [4.8, [4.7 F,
+0.1,4.7 F,+ 0.1]], [49, [48 F, + 0.1, 48 F, + 0.1]), [0, [4.9 F, + 0.1,49 F, + 0.1]],
[5.1, [0 F, 4+ 0.1, 50 F, + 0.1]], [3.2, [S.1F, + 0.1, 5.1 F, + 0.1]], [$.3, [5.2 F, + 0.1,
S2F,+ 000} [34 [S3F, +0.1,53F,+0.1]], [5.5, [S4F, + 0.1, 54 F,+ 0.1]], [5.6,

“@



[9.9 F +0.1,99F, + O.l]], [10.1, [10.0 F, +0.1,10.0 F, + O.I]H

> #5

NI = 50;

Dis2(SIRS(x, y,0.01,0.01, 1, N1), x,y, [NI — 30,301, 0.1, 10);
N2 = 80;

Dis2(SIRS(x, y, 0.01,0.01, 1, N2), x,y, [N2 — 30, 307, 0.1, 10);
N3 = 120;

Dis2(SIRS(x, y, 0.01,0.01, 1, N3), x, y, [N3 — 30,307, 0.1, 10);

NI =50

Dis2(SIRS (x, , 0.01, 0.01, 1, 50), x, », [20, 30], 0.1, 10)
N2 = 80

Dis2(SIRS (x, y, 0.01, 0.01, 1, 80), x, », [ 50, 30], 0.1, 10)
N3 =120

Dis2(SIRS (x, y, 0.01, 0.01, 1, 120), x, y, [90, 30], 0.1, 10)

[5.5F, +0.1,55F,+ 0.1]],[5.7, [3.6 F, + 0.1, 5.6 F, + 0.1]], [3.8, [3.7 F, + 0.1, 5.7 F,
+0.1]], [5.9, [38 F, + 0.1, 58 F, + 0.1]], [6.0, [S.9O F, +0.1,5.9 F, + 0.1]], [6.1, [6.0 F,
+0.1,6.0 F, + 0.1]], [62, [6.L F, + 0.1, 6.1 F, + 0.1]}, [6.3, [6.2 F, + 0.1,6.2 F, + 0.1]],
[64,[63F,+0.1,63F,+0.1]], [65, [6.4 F, + 0.1, 64 F, + 0.1]], [6.6, [6.5 F, + 0.1,
6.5 Fy+0.1]} [6.7, [6.6 F, + 0.1,6.6 F, + 0.1]], [6.8, [6.7 F, + 0.1, 6.7 F, + 0.1]], [6.9,
[6.8 F,+0.1,68 F, + 0.1]], [7.0, [6.9 F, + 0.1,6.9 F, + 0.1]}, [7.1, [Z0 F, + 0.1, 70 F,
+0.1]], [7.2, [T1F, + 0.1, 7.1 Fy + 0.1} [73, [T2 F, + 0.1, 7.2 F, + 0.1]], [ 74, [ 7.3 F,
+ 0.1, 7.3 F,+ 0.1]], [7.5, [T4F, + 0.1, 74 F, + 0.1]}, [7:6, [7.5 F, + 0.1, 7.5 F, + 0.1]],
[7.7,[7.6 F, + 0.1, 7.6 F, + 0.1], [18, [7.7 F, + 0.1, 7.7 F, + 0.1]}, [7.9, [ 7.8 F, + 0.1,
78 F,+ 0.1} [8.0, [TOF, +0.1,7.9 F, + 0.1]], [8.1, [8.0 F, + 0.1, 80 F, + 0.1]], [8.2,
[8.1F, +0.1,81F,+0.1]],[8.3, [82F, + 0.1, 82 F, + 0.1]], [8.4, [83 F, + 0.1, 83 F,
+0.1]], [8.5, [84 F, + 0.1, 84 F, + 0.1, [8.6, [8.5 F, + 0.1,85 F, + 0.1]], [8.7, [8.6 F,
+0.1,8.6 F, + 0.1]], [8.8, [8.7 F, + 0.1, 8.7 F, + 0.1]), [8.9, [88 F, + 0.1, 8.8 F, + 0.1]],
[9:0, [8.9 F, + 0.1, 89 F, + 0.1]], [9.1, [9.0 F, + 0.1, 9.0 F, + 0.1]], [9:2, [9.1 F, + 0.1,
9.1 Fy+ 0.1} [93, [92 F, +0.1,92 F, + 0.1]], [9:4, [9.3 F, + 0.1,9.3 F, + 0.1]], 95,
[94F, +0.1,94F,+ 0.1]],[9:6, [9.5 F, + 0.1, 9.5 F, + 0.1]], [9.7, [9.6 F, + 0.1, 9.6 F,
+0.17], [9:8, [9.7 F, +0.1,9.7 F, + 0.1, [9.9, [9.8 F, + 0.1, 9.8 F, + 0.1]], [ 10.0,

C))



