Qi t [];

(» Esercizio 5.2.11 x)

flt_, y_l:=r+*b=*x(1-y)

eq0=p' [t]=f[t, p[t]];

a=0.01; b0=0.02; dO=0.015; r0=0.1;
tA=0.0; tB=50.;

n =50;

h=(tB-tA) /n;

t [0] =t A

t[n] =tB;

Do[t[i +1]=t[i]1+h, {i, 0, n-1}]
w[0] = a

Do[w[i +1] =w[i]+h* (f[t[i], w[i]]/. {b->bO, d-dO, r >r0}), {i, O, n-1}]

0.01

sol =Table[{t[i], w[i]}, {i, O, n}I;

sol num= NDSol ve[{eq0, p[tA] ==a}, p[t], {t, tA tB}, Method ->"InplicitRungeKutta"][[1]];
NDSolve::ndnum : Encountered non—-numerical value for a derivative att == 0.”. >

eq0

p'it]=br (1-p[t])

soltrue =DSol ve[{eq0, p[tA] ==a}, p[t], t1[[1]]

{pPlt]-e® ' (-0.99+e”"")}
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trange = {t A, tB};
yrange = {0, 0. 2};
pl 1 =ListPl ot [sol, PlotRange - {trange, yrange}l;

(*pl 2=Pl ot [y [t]1/.sol num {t,tA, t B}, Pl ot Range-{trange, yrange}]; *)
pl3=Plot [p[t] /. soltrue/. {b->Db0, d-dO, r -r0},

{t, tA tB}, PlotRange - {trange, yrange}, PlotStyle - RGBCol or [1, 0, 0]]

Show[

pl 1,

pl 3]
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(» Esercizio 5.4.15 con RK4 x)
a=0.;
tA=0.0; tB=0.2;
n = 50;
h= (tB-tA) /n;
t[0] =t A
t [n] =tB;
Do[t[i +1] =t [i]1+h, {i, 0, n-1}]
w[0] = a;
k =6.22%10" (-19);
nl =n2 =2000.;
n3 = 3000. ;
flt_,y 1l:=kx(nNl-y/2)"2%(N2-y/2)"2% (N3-3%xy/4)"3
Dokl =f[t[i]l, wlill;
k2 =f[t[i]1+0.5%h, w[i]+0.5xhxk1];
k3=f[t[i]+0.5xh, w[i]l]+0.5xhxk2];
kd =f[t[i]+h, wli]+h=xk3];
WL +1] =w[i]+h* (k1+2%xk2+2xk3+k4) /6., {i, 0, n-1}1;
sol =Table[{t[i], w[i]l}, {i, O, n}I;
sol num= NDSol ve[{y' [t]=f[t, y[t]], Y[tA] =a}, y[t1, {t, tA tByI1[[1]];
(#sol true=DSol ve[{y' [t1=f[t,y[t]],y[tA]l==a}, y[t], t1[[1]1]%)
trange = {t A, tB};
yrange = {0, 3000. };
pl 1 =Li stPlot [sol, PlotRange » {trange, yrange},
Pl ot Styl e » {Poi nt Si ze[0. 015], RG&BCol or [1, 0, 01}1;
pl3=Plot [y[t] /. solnum {t, tA tB}, PlotRange - {trange, yrange},
Pl ot Styl e » Thi ckness[0. 005]1;
(xpl 3=Pl ot [y[t]/.soltrue, {t,tA tB}, Pl ot Range-{trange, yrange},
Pl ot St yl e-RGBCol or [1, 0,0]11; )
Show[
pl 1,
pl 3]
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(» Esercizio 6.2.16 x)
Cl ear [a, a];

n=3;
a={{2, 1, 3}, {4, 6, 8}, {6, a, 10}};
b= {1, 5, 5},

Mat ri xFor m[a]
Mat ri xFor m[b]
2 1 3
4 6 8
6 o 10

1
5
5

S[1]
s[2]
s[3]

glw NP W[ N

a0=a/. a»-3;

Mat ri xFor m[a0]

Do[s[i] =Max[Tabl e[Abs[aO[[i 11[[j111//N {j, 1, n}11, {i, 1, n}];
Do[r[i]=Abs[aO[[i]11[[111]1/s[i]1//N (i, 1, n}];

Do[Print["i =", i, " s[fi]=",s[i] " rfi] =", r[i11, {i, 1, n}]
aa={Join[a0[[1]], {b[[1]1}], Join[aO[[2]], {b[[2]1]1}], Join[aO[[3]], {b[[311}1};
Mat ri xFor m[aa]

2 1 3
4 6 8
6 -3 10

i =1 s[i] =3 r[i] = 0.666667

i =2 s[i] = 8. rii] =0.5
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al={aa[[1]], aa[[2]] - (aa[[2]11[[11]/aa[[1]11[[1]]) *aa[[1]],
aa[[3]1] - (aa[[3]1[[1]]/aa[[1]]1[[1]]) »aa[[1]]1};
Mat ri xFor mfal]
Do[s[i]=Max[Tabl e[Abs[al[[i 11[[j111//N {ji, 2, n}11, {i, 2, n}];
Dofr[i]=Abs[al[[i]1]1[[2]111/s[i1//N (i, 2, n}];
Do[Print["i =", i, " s[i] =", s[i1 " rfi] =", rri11, {i, 2, n}l

2 1 3
0 4 2
0 1

a2z ={al[[1]], al[[2]1, al[[31]1- (al[[3]11[[2]1/al[[2]11[[2]11)*al[[2]1]1};
Mat ri xFor m[a2]

213 1

0 4 2 3

13
0 0 4 =
Cl ear [a];
a={{2, -1, 3}, {4, 2, 2}, {-2, a, 3}};
Mat ri xFor m[a]

2 -1 3

4 2 2

-2 a 3
Det [a]

40 +8



