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(> #Hrudai Battini hwl7
with(LinearAlgebra);
read "/Users/hb334/Documents/M17.txt.";

(> #HWI

dsolve({o}zmx(t), ) =3%x(1) - (1), diff (v(1), 1) =2*x(1),x(0) =2, y(0) =3}, {x(1),
y(8)})s
i {x(y ="+ p(n)=2¢'+ &'} @
(> #HW?2
dsolve( {diff (x(t), t) =x(t) + 8*y(t), diff (y(¢), 1) =5*x(), x(0) =5,y(0) =7}, {x(1),
y(1)});
(14 JT61)¢

(/161 L][l 43\/161) - [ J161 Lj[l

[x(’)_[ o T2 T JC LU0 o) (2 )
1+\/W) +m)
43161 (7, 43 /161 7
322 J ’y(t)_(er 322 J +(2

43JT] {1 R ’
i 322
[ > #HW3

X = Matrix([[1,1,1],[1,1,0], [1,0,0]]);
L := Figenvalues(X);
V := Eigenvectors(X);
v i= Matrix([[x], [»], [[Z]]I);

0= Matrix([[1], [2], 1D;
vl = V[2][1];
v2 = V[2][2];
v3 = V[2][3];
M= ((vI), (v2), (v3))
dsolve({diff (x(1), t) =x(t) + y(t) + z(1), diff (y(¢), t) =x(t) (2), diff (z(1), t) =x(1)
x(0)=1,y(0)=2,2(0) =-1}, {x(2), ¥(2),z(¢) })
1 1 1
X = 1 10
1 00
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7)) = [ (105670656 + 3048192 13 (28 + 841\/?)1/3 + 1257984 1/3 (28 + 841J?)2I3Jr §

+ 841ﬁ)513+2596608 (28 + 841ﬁ)ll3+ 607488 (28 + 841J?)2I3
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+10081ﬁ(28+841ﬁ)513+181ﬁ(28+841ﬁ)813—241921(28

Fea1y3) P F 4 2a3sss36 1)

12 (28 + 841JT)1 3

) (1(28+841\/?)2I3JT+(28+841J3—)2/3281\/?8(28+841J3—)ll3+28)t]/

(&
2(3 43 1/3
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+ 841\/?)5134-2596608 (28 + 841ﬁ)ll3+ 607488 (28 + 841J?)zl3

+10081ﬁ(28+841ﬁ)513+181ﬁ(28+841ﬁ)813+241921(28

Faa1y3) P — aassssie 1T

|3

(1(28+841J?)2 \/T—(28+84I\/3—)2/3—281\/?+ 8(28—1—841\/3—)][3—28)1‘
12(28+84I\/T)II3

(216 (28 + 84 1y7)" " (1 (28 +841y3) " YT 4561 (28 + sa1y7) YT

84013 +504) (-18 (28 +8a1y3) 121 (s + sa1y3) YT
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(108 (28 + 841/3) " (18 (28 + 8a1y3) 21 (s 4 sa1y3) T

“1ses1(28+8413) P y3)) 2= (1 (as + sa1yF) P F = (28

+841ﬁ)4l3—1121(28+841ﬁ)1l3ﬁ—24 (28+841ﬁ)213—3361ﬁ

1]3 83

+112 (28 +841y3) |~ —1680) (-105670656 + 6 (28 + 8413 )

)4 s _ 4368 (28 + 84 IJT)5 . + 8015616 (28

+ 76608 (28 + 8413
13 23 13
+841/3) ~ —2585856 (28 + 8413 ) ~+3386881(28 48413 ) /3

— 193536 1/3 (28 + 841J?)zl3 + 100813 (28 + 841J?)SI3

+181/3 (28 + 841\/?)813— 241921 (28 + 841ﬁ)4l3ﬁ+ 24385536 1/3 )
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413 413
— 84013 +504) (-18 (28 +841y3 ) +21(28 +841y3) 3
13 43 43

—15681(28+841y3) | y3)) = ((1(28 +841y3) " y3 + (28 +841y3)  —1121(28 1
—336) (105670656 + 304819213 (28 + 841ﬁ)ll3+ 1257984 1,/3 (28

2|3 83 4)3
+8413) " +6(28+841/3) —20160 (28 4+841/3 ) ~ — 4368 (28
23

+ 841J?)SI3 + 2596608 (28 + 841J?)1]3 + 607488 (28 + 8413 )

—|—10081\/?(284-841\/?)5]34-181\/?(28+84I\/?)813+241921(28

+ 841ﬁ)4l3ﬁ—z43855361ﬁ)



12(28+841J?)ll3

(1(28+841ﬁ)213ﬁ(28+841ﬁ)2/3281JT+8(28+841\/T)II328):J/

(216 (28-1—841\/?)2]3(I(28+841\/?)413\/?4-561(284-841\/?)113\/?

84013 +504) (c18 (28 + 8a13) 21 (28 1 sa1y3) P yF

—15681(284—841\/?)1]3\/?))— (—(28+841ﬁ)4l3+3361ﬁ
23 13

+12(28+841y3) 4112 (28+8413) | —672) (-21(28

+841ﬁ)4/3ﬁ+18(28+841ﬁ)4l3+161281ﬁ+2881ﬁ(28

+841ﬁ)2l3+15681(28+841ﬁ)ll3ﬁ—32256+1440 (28+841ﬁ)2l3)

((28+84I\/T)2I3+4(28+84I\/?)1I3+28)tJ
1]3
e 6(28 + 8413 (108 (28 + 841y3)"

-18 (28+841ﬁ)4l3+21(28+841ﬁ)4l3ﬁ—15681(28+841ﬁ)1'
3
V3))

> #HW4
M=[[1,1,1],[1,1,1], [L,1,1]];
Orb2(HW2g(x,y, M), x,y,[0.5,0.5],1,5);
#With any values for x,y for the values altering the Hardy-Weingberg Transformation, the
system stabilizes after 1 generation.
Orb2(HW2g(x,y, M), x,y, [1,1],1,5);
Orb2(HW2g(x,y,M),x,y,[0.1,0.1],1,5);
Orb2(HW2g(x,y,M),x,y,[03,0.7],1,5);
R1 := RandomMatrix(3, 3);
Orb2(HW2g(x,y, RI), x,y, [0.7,0.2], 1000, 1005 );
[

R2 == RandomMatrix(3, 3);
Orb2(HW2g(x,y, R2), x,y, [0.1,0.5], 1000, 1005 );
R3 = RandomMatrix(3, 3);



Orb2(HW2g(x,y, R3), x,y, [0.6,0.4], 1000, 1005);
R4 := RandomMatrix(3, 3);

Orb2(HW2g(x,y, R4),x,y, [0.3,0.3], 1000, 1005);
R5 == RandomMatrix(3, 3);

Orb2(HW2g(x,y, R5), x,y, [0.1,0.9], 1000, 1005 );
R6 := RandomMatrix(3, 3);

Orb2(HW2g(x, y, R6), x,y, [0.8,0.2], 1000, 1005);
R7 := RandomMatrix(3, 3);
Orb2(HW2g(x,y,R7),x,y, [0.2,0.2], 1000, 1005);
RS == RandomMatrix(3, 3);

Orb2(HW2g(x,y, R8), x,y, [0.6,0.2], 1000, 1005 );
R9 := RandomMatrix(3, 3);

Orb2(HW2g(x, y, R9), x, y, [0.3,0.7], 1000, 1005 );
R10 := RandomMatrix(3, 3);

Orb2(HW2g(x,y, R10), x, y, [0.5,0.5], 1000, 1005);

M=1[1,1,1],[1,1,1],[1,1,1]]
[[0.5,0.5], [0.5625000000, 0.3750000000 ], [0.5625000000, 0.3750000000 ], [ 0.5625000000,
0.3750000000], [0.5625000000, 0.3750000000 ] ]

R I A Ao

[[0.1,0.1], [0.02250000000, 0.2550000000 ], [ 0.02250000000, 0.2550000000 ],
[0.02250000000, 0.2550000000 ], [0.02250000000, 0.2550000000 ] ]

[[0.3,0.7], [0.4225000000, 0.4550000000 ], [ 0.4225000000, 0.4550000000 ], [ 0.4225000000,
0.4550000000 ], [0.4225000000, 0.4550000000 ] ]

70 96 34
RI:=1| 91 71 23
8 —20 —53

[[0.6599811675,0.3174634204 ], [0.6599811675, 0.3174634204 ], [0.6599811675,
0.3174634204 ], [0.6599811675, 0.3174634204 ], [0.6599811675, 0.3174634204 ],
[0.6599811675, 0.3174634204]]



10 —6 —6l
R2:=| —1 —49 —11
79 —33 —85
[[1.134698462 x 10~ 1172, 7262487645 x 10°87], [7.601301802 x 10~ 1174 1.879702684
x 1079877, [5.092083140 x 10~ 117° 4865112830 x 10~ >%%], [3.411167118 x 10~ 1176,
1.259205674 x 10 88], [2.285127868 x 10~ 1177,3.259120568 x 108, [1.530798462
x 101178 8.435370880 x 107°]]

51 66 —48
R3:=| —61 29 —79
—60 63 48

[[1.000000000, —4.869786411 x 10~ 3%3], [1.000000000, 7.638880645 x 10~ 34],
[1.000000000, —1.198255787 x 10~ 504], [ 1.000000000, 1.879616920 x 10~ 5%],
[1.000000000, —2.948418698 x 105, [1.000000000, 4.624970507 x 10~ 57]]

—98 27 —69
R4 = 80 23 20
8 70 =7

[[1.000000000, —3.097620810 x 10~ 33°], [1.000000000, 1.422376902 x 10~3%],
[1.000000000, —6.531322510 x 10~23¢], [1.000000000, 2.999076663 x 10~ 33¢],
[1.000000000, — 1.377127040 x 10~33¢], [ 1.000000000, 6.323542530 x 10~ 37]]

37 —46 73
R5:=| 31 97 90
—15 —22 33

[[0.1277717379,0.4631118988 ], [0.1277717379, 0.4631118988 ], [0.1277717379,
0.4631118988], [0.1277717379, 0.4631118988 ], [0.1277717379, 0.4631118988 |,
[0.1277717379, 0.4631118988 ]

—27 10 =20
R6:=| —48 88 62
28 —53 —70
[[1.000000001, 4.557091656 x 10~ %], [0.9999999993, 8.499743960 x 10~ 1°],
[0.9999999993, 5.990783400 x 10~ %], [ 1.000000001, 4.557091656 x 10~ 197,
[0.9999999993, 8.499743960 x 10~ %], [0.9999999993, 5990783400 x 10~ 1°]]
—97 —65 25
R7:=| —13 —80 33
10 —39 —65



[[2.838748011 x 1072660 —1.401886973 x 10~ 1331], [6.047037185 x 1072663,
—6.470247568 x 1013, [1.288126264 x 10~ 26%°, —2.986268108 x 10~ 1334,
[2.743937605 x 102098, —1.378277588 x 10~ 1337, [5.845074185 x 10~ 2",
—6.361281175 x 10~ 1337], [1.245104560 x 102673, —2.935975926 x 10~ 133¥]]

7 —58 =8
RS = 59 82 —43
—22 —18 21

[[0.2153376601, 047310323051, [0.5057739055, 0.2770796869 ], [ 1.525523202,
—0.84930516601, [0.3886261845, 0.2872936968 ], [4.096891435, —4.641949512],
[0.2541291293, 0.41735970201]

6 37 72
R9:=| —85 3 30
54 34 —67

[[—8.632612058 x 10~ %% —1.326334472 x 107 318], [ —1.969212461 x 10~ 98,
6334731805 x 10 217], [ —4.492032878 x 10~ %, —3.025543548 x 107°!7],
[ —1.024691839 x 10~ %%, 1.445035724 x 10319], [ —2.337456989 x 10~ %4,
—6.901663160 x 10732°], [ —5.332047131 x 10~ %1, 3.296316733 x 10~ 32]]

—48 —29 33
RI0 = 88 95 27
—35 —28 —53

[[0.2567522578, 0.5683862475 ], [0.2567522578, 0.5683862475 ], [0.2567522578,
0.5683862475], [0.2567522578, 0.5683862475 ], [0.2567522578, 0.5683862475 |,
[0.2567522578, 0.5683862475]]

C))



