(x+ PROBLEM AL CONTORNO )
(» ESERCI ZIO 11.3.1 )

= Clearfa, b, p, g, r, w, x, aa]
fpix_1:=0;

Q T T
err

B=2.;

xrange = {a, b +0.2};

eqdi ff =y" "' [X] =fp[x]*y' [X] +Ffq[X]*y[x]+fr[X];

sol di ff =DSol ve[{eqdi ff, y[a] =a, Y[b] == B}, Y[X], X]I;
ysol [X_] =y[X] /. soldiff

oufiz= {e?* (0.000670925 - 0. 000670925 e** + e?* x }

In[14]:=

X[n+1] =b;
ww=Table[w[i], {i, 1, n+1}];
Do[x[i +1] =x[i]+h, {i, 1, n}I;
Dofpli ] =fpIx[i1]; qlil=FfqIx[i11; r[il="Ffr[x[i11, {i, 1, n+1}];
aa=Table[O, {i, 1, n+1}, {j, 1, n+1}];
aa[[l, 1]1=1.;
aa[[n+1, n+1]] =1.;
Mat ri xFor mlaal;
Do[aa[[i, i =111 =2. +h=xp[i];
aa[[i, i +111=2. -hxp[i]; aa[[i, i]1]1=-2. x(2. +h"2xq[i]), {i, 2, n}];
Mat ri xFor m[aa]
bb =Tabl e[2. *h*2xr[i], {i, 1, n+1}];
bb[[1]] = a;
bb[[n+1]] =8;
Mat ri xFor m[bb]

Out[26]//MatrixForm=

1. 0 0
2. -36. 2.
0 0 1.
QOut[30]//MatrixForm=
0.
-64.
2.

in@1:= sol = Sol ve[Dot [aa, ww] == bb, ww] [[1]];

fsol =Table[{x[i], w[i] /. sol}, {i, 1, n+1}];

pl 1 =ListPlot[fsol, PlotStyle- {PointSize[0.02], R&Col or [1, 0, 01}1;

pl 2 = Pl ot [ysol [x], {X, a, b}1;

Show([pl 1, pl 2, Pl ot Range » {xrange, {-0.2, 3.2}}]
3.0;
2.5;
200
out[35]= 1.5;
Lo
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2 Boundary.nb

inze)= (* ESERCIZI O 11. 3.2 «x)
Clearf[a, b, p, g, r, w, X, aa]
fplx_1:=1;
fax_1:=2;
fr[x_]:=Cos[X];
a=0.;
b=0.5%Pi;
a=—0.3;
B=-0.1;
eqdi ff =y" "' [X] =fp[x]*y' [X] +Ffq[X]*y[x]+fr[Xx];
sol di ff =DSol ve[{eqdi ff, y[a] =a, y[b] == B}, yI[Xx], X1;
ysol [X_] =y [x] /. soldiff

oupasl- {e™ (5.4804x107Y +7.07106x107° e3* - 0.3 e* Cos[x] -0.1e*Sin[x])}

n@471= N =8;

h=(b-a)/n;

X[1] = &;

x[n+1] =b;

ww = Tabl e[w[i ], {i, 1, n+1}];

Do[x[i +1] =x[i]+h, {i, 1, n}I;
Do[pli]=FfpIx[i1]; qlil=Ffq[x[i1]; r[i]="Ffr[x[i]], {i, 1, n+1}];
aa=Table[0, {i, 1, n+1}, {j, 1, n+1}];
aa[[l, 111=1.;

aa[[n+1, n+1]] =1.;

Mat ri xFor m[aa];

Do[aa[[i, i =111 =2. +h*p[i];

aaf[[i, i +111=2. -h=xp[i]; aa[[i, i]]1=-2. x(2. +h"2xq[i]), {i, 2, n}1;
Mat ri xFor m[aa]
bb =Table[2. *h”2%r[i], {i, 1, n+1}];
bb[[1]] = o
bb[[n+1]] = &;
Mat ri xFor m[bb]
Out[59]//MatrixForm=
1. 0 0 0 0 0 0 0 0
2.19635 -4.15421 1.80365 0 0 0 0 0 0
0 2.19635 -4.15421 1.80365 0 0 0 0 0
0 0 2.19635 -4.15421 1.80365 0 0 0 0
0 0 0 2.19635 -4.15421 1.80365 0 0 0
0 0 0 0 2.19635 -4.15421 1.80365 0 0
0 0 0 0 0 2.19635 -4.15421 1.80365 0
0 0 0 0 0 0 2.19635 -4.15421 1.80365
0 0 0 0 0 0 0 0 1.
Out[63]//MatrixForm=
-0.3
0. 0756247
0.0712369
0. 0641115
0. 0545224
0. 042838
0. 0295073
0. 0150427
-0.1




Boundary.nb 3

ine4:= sol = Sol ve[Dot [aa, ww] == bb, ww] [[1]];
fsol =Table[{x[i], w[i] /. sol}, (i, 1, n+1}];
pl 1 =ListPlot[fsol, PlotStyle- {PointSize[0.02], RGCol or [1, 0, 0]}1;
pl 2 = Pl ot [ysol [x], {X, a, b}1;
Show([pl 1, pl 2, Pl ot Range » {-0.4, -0.1}]

-0.10
—0.15:

-0.20f

out[68]= ~

00 05 10 15

in69]:= (* ESERCI ZI O LI BERO #)
Clearf[a, b, p, g, r, w, X, aa]

fpix_1:=0;
fqrx_1:=-9;
frix_1:=0;
a=0.;
b=1.;
a=1.;
B=0.5;

Xrange = {a, b};

yrange = {-20, 20};

eqdi ff =y" "' [X] =fp[x]*y' [X]+Ffq[X]*y[x] +fr[X];

sol di ff =DSol ve[{eqdiff, y[a] =a, Y[b] == B}, Y[X], X1;
ysol [X_] =y [X] /. soldiff

outg1]= {1. Cos[3x] +10.5583Sin[3x]}



4 Boundary.nb

Ing2:= N =4;
h=(b-a)/n;
X[1] = &;
x[n+1] =b;
ww=Table[w[i], {i, 1, n+1}];
Do[x[i +1] =x[i]+h, {i, 1, n}1;
Do[pli]=FfpIx[i1]; qli1=Ffq[x[i1]; r[i]="Ffr[x[i1], {i, 1, n+1}];
aa=Table[0, {i, 1, n+1}, {j, 1, n+1}];
aa[[l, 1]1=1.;
aa[[n+1, n+1]] =1.;
Mat ri xFor m[aa];
Do[aa[[i, i =111 =2. +h=*p[i];
aaf[[i, i +111=2. -h=xp[i]; aa[[i, i]]1=-2. x(2. +h"*2%q[i]), {i, 2, n}1;
Mat ri xFor m[aa]
bb =Table[2. *h”2%r[i], {i, 1, n+1}];
bb[[1]] = a;
bb[[n+1]] = B;
Mat ri xFor m[bb]

Qut[94]//MatrixForm=

1. 0 0 0 0
2. -2.875 2. 0 0
0 2. -2. 875 2. 0
0 0 2. -2.875 2.
0 0 0 0 1.
Qut[98]//MatrixForm=

1.

0

0

0
0.5

inje9l:= sol = Sol ve[Dot [aa, ww] == bb, ww] [[1]];
fsol =Table[{x[i], w[i]l/.sol}, {i, 1, n+1}];
pl 1 =ListPlot [fsol, PlotStyle- {PointSize[0.02], R&BCol or [1, 0, 01}1;
pl 2 = Pl ot [ysol [x], {X, a, b}1;
Show[pl 1, pl 2, Pl ot Range » {xrange, yrange}]

20~

10]

oufioz= 0P




Boundary.nb 5

in[104]:= (* ESERCI ZI O 11. 3. 3b %)
Clearf[a, b, p, g, r, w, X, aal
fpIx_1:=-4. /x;
fqrx_1:=2. /x"2;
frix_1:=-(2. /x"2) xLog[X];
a=1.;
b=2.;
a=-0. 5;
B=Llog[2. 1;
xrange = {a, b};
yrange = {-0.5, 1},
eqdi ff =y"'"' [X] =fp[x]*y' [X]+fq[x]=*y[x]+fr[x];
soldiff =DSol ve[{eqdi ff, y[a] ==a, Y[b] == B}, Yy[X], X];
ysol [X_] =y[x] /. soldiff

(-1.04353+0. i) + (1.5+0. 1) x356155 _ (0. 956473 + 0. 1) x* 12311 4 (1, + 0. 1) x3 56155 | og[x]
Out[116]= { }
X3. 56155
n117]= N = 2;
h=(b-a)/n;
X[1l] = a;
x[n+1] =b;

ww = Tabl e[w[i], {i, 1, n+1}7;
Do[x[i +1] =x[i]+h, {i, 1, n}];
Dofpli 1 =fpIx[i1]; qlil=FfqIx[i1]; r[il="Ffr[x[i11, {i, 1, n+1}];
aa=Table[0, {i, 1, n+1}, {j, 1, n+1}];
aa[[l, 111 =1.;
aa[[n+1, n+1]1] =1.;
Mat ri xFor m[aal;
Do[aa[[i, i -1]1=2. +h*p[i];
aa[[i, i +111=2. -hxp[i]; aa[[i, i]1]1=-2. *x(2. +h"2%q[i]), {i, 2, n}];
Mat ri xFor m[aa]
bb =Table[2. *h"2%r[i], {i, 1, n+1}];
bb[[1]] =a;
bb[[n+1]] =B;
Mat ri xFor m[bb]

Qut[129]//MatrixForm=

1. 0 0
0. 666667 -4.44444 3.33333
0 0 1.
Out[133]//MatrixForm=
-0.5
-0. 180207

0. 693147




6 Boundary.nb

in[134}= sol = Sol ve[Dot [aa, ww] =bb, ww] [[1]];
fsol =Table[{x[i], w[i]l/. sol}, {i, 1, n+1}];
pl1=ListPlot[fsol, PlotStyle- {PointSize[0.02], RECol or [1, 0, 0]}1;
pl 2 = Pl ot [ysol [x], {X, &, b}];
Show([pl 1, pl 2, Pl ot Range » {xrange, yrange}]

10,
0.8 —
0.6
odf

Out[138]= [
0.2 §

0.0

—0.2:

-04}

in[289:= (* ESERCI ZI O 11. 3. 3c *)
Clearf[a, b, p, g, r, w, X, aal
fpIx_1:=-(x+1);
fog[x_1:=2;
frix_1:=(1-x"2)+«Exp[-X];
a=0;
b:l;
a=—1;
B =0;
xrange ={a-0.1, b+0.1};
yrange = {-1.1, 0.1},
eqdi ff =y"' " [Xx] =fp[x]*y' [X]+fq[x]=*y[x]+fr[x];
soldi ff =NDSol ve[{eqdi ff, y[a] ==a, Y[b] == B}, y[Xx], X]I;

in[301:= ysol [x_]1 =y[x] /. soldiff;

n=2;
h=(b-a)/n;
X[1l] = a;
x[n+1] =b;
ww=Tabl e[w[i ], {i, 1, n+1}];
Do[x[i +1] =x[i]+h, {i, 1, n}];
Do[pl[i]l=FfpIx[i1]; qli1=Ffqx[i1]; r[i]l="Ffr[x[i]]l, {i, 1, n+1}];
aa=Table[0, {i, 1, n+1}, {j, 1, n+1}1;
aa[[l, 111=1.;
aa[[n+1, n+1]1] =1.;
Mat ri xFor m[aal;
Do[aa[[i, i =111 =2. +h=xp[i];
aa[[i, i +111=2. -hxp[i]; aa[[i, i]1]1=-2. *x(2. +h"2%q[i]), {i, 2, n}];
Mat ri xFor m[aa]
bb =Table[2. *h"2%r[i], {i, 1, n+1}];
bb[[1]] =a;
bb[[n+1]] =8;
Mat ri xFor m[bb]

—

Qut[314]//MatrixForm=

1. 0 0
1.25 -5. 2.75
0 0 1.
Out[318]//MatrixForm=
-1
0. 227449

0



Boundary.nb 7

inz19:= sol = Sol ve[Dot [aa, ww] = bb, ww] [[1]];
fsol =Table[{x[i], w[i]l/. sol}, {i, 1, n+1}];
pl1=ListPlot[fsol, PlotStyle- {PointSize[0.02], RECol or [1, 0, 0]}1;
pl 2 = Pl ot [ysol [x], {X, &, b}];
Show([pl 1, pl 2, Pl ot Range » {xrange, yrange}]

0.2 0.4 0.6 0.8 10

_02l
_04l
Out[323]=

-06]

-08[




