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| > #Okay to Post
| > #Anusha Nagar, Homework 18, 11.06.2021

| >
| > #Problem 1
=>
> C :=proc(a, b, ¢, d, e) localf:
fi= (bla)/c*d*e:
end:
3

3 3
> C(E’ 3,?,3,3)

;> #Problem 2
> W:=proc(a, b, k) localR A,R B,R C,sys, [

f = solve(sys, {R_A,R B,R _C}) : return

end:
> W(4,5,2)

> #Problem 3

> with(LinearAlgebra) :

> J I := Matrix([[0,0], [0,0]]) :
> FEigenvalues(J 1)

> J 2:= Matrix([[-3, -2],[-6, -2]]) :
> Eigenvalues(J 2)

> #Both are not stable
| > #Problem 4
> read "C://Users/an646/Documents/M18.txt"

| > #(0,0) is unstable

10) : print([op(nops(L2)-3.

sys={a*R A+ a*R B=1,b*R A+ b*R C=1,R B=k*R_C}:

1
J13]

> L1 :=Dis2([x(t)- (1 —x(¢) —p(t)),x(?)- (3 —2-x(t) —y(t)) ], x(¢),y(¢), [0.1,0.1],0.01,
10) : print([op(nops(L1)-3 ..nops(L1),L1)]) :
[[9.98, [0.003127345426, 1.6369196471], [9.99, [0.003107328946, 1.636962080]], [ 10.00,

[0.003087439884, 1.6370042411]], [10.01, [0.003067677438, 1.637046132]]]

> L2:=Dis2([x(t)- (1 —x(t) —y(t)), x(t)- (3 —2-x(¢) —y(t)) ], x(¢), y(¢), [2.1,-1.1], 0.01,
.nops(L2),L2)]) :
[[9.98, [Float( - o ), Float( - % )]], [9.99, [Float( - =), Float( - % ) ]], [10.00, [Float( - ),
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Float( -0 )]], [10.01, [Float( - ), Float( -2 )]]]

| > #(2,-1) is also unstable
=>
| > #Problem 5
> L3 := Dis2(SIRS(x, y, 0.01, 0.5, 1, 50), x, y, [50 — 30,30], 0.01, 10) : print([op (nops(L3)-3
.nops(L3),L3)]) :
[[9.98, [49.02886873, 0.062687188051], [9.99, [49.03310360, 0.062367664361], [ 10.00, @)
[49.03732043, 0.06204979573 1], [10.01, [49.04151930, 0.06173357334]]]
;> #Eradicated
> L4 := Dis2(SIRS(x,y,0.01,0.5,1,80), x, y, [80 — 30, 30], 0.01, 10) : print([op(nops(L4) -3
.nops(L4),L4)]) :
[[9.98, [76.27263233, 0.6996929764 1], [9.99, [ 76.28243397, 0.6980327891]], [ 10.00, 3
[76.29220688, 0.69637722521], [10.01, [ 76.30195114, 0.6947262684 1] ]

| >
> L5 := Dis2(SIRS(x,y, 0.01, 0.5, 1, 120), x, y, [ 120 - 30, 30], 0.01, 10) : print([op (nops(L5) -3
.nops(L5),L5)]) :
[[9.98, [97.97864061, 6.730335598 1], [9.99, [97.98915282, 6.7289751551]], [ 10.00, &)
[97.99962552, 6.7276220601]], [10.01, [98.01005884, 6.726276283 ]]]

> #Above, steady state is approaching infected = gamma(N-nu div beta) over (nu + gamma) for

gamma =0.5. Numericlly, we are approaching 6.666 in this example (number of individuals
infected in the long run)

| > #When [ tried runningthe above code with gamma as a variable, the code would stall




