VETTORI GEOMETRICI (FORZE TRIDIMENSIONALI)

i Somma di due vettori; la seguente procedura "disegna’ la sommadi due vettori definiti dal loro
secondo estremo; rispettivamente P e Q.

[ > with(plots):
[ > somma: =proc(P, Q
| ocal OO, u, v, upiuv, uu, vv, M
oo =[0,0,0];
u: =[O0, P];
uu: =[ Q P+Q ;
v: =[P, P+QJ;
vvi =[O0 Q;
upi uv: =[ OO, P+Q ;
M =PLOT3D( CURVES( u, v, COLOR(RGB, 0, 1, 0) ) , CURVES( upi uv, COLOR(RGB, 1, 0,
0)), CURVES( uu, vv, COLOR( RGB, 0, 0, 0) ) , AXESSTYLE( FRAME) , AXESLABELS( " x*"
Tyt tzt), PO NTS( P, P+Q Q SYMBOL(BOX), COLOR(RGB, 0,0,1)), TEXT(P-[1,1
, 1], "u"), TEXT(P+[ 0, 1,2],"v"), TEXT((P+Q-[2,2, 1. 5], "u+v"), COLOR(ZHU
E)):
di spl ay3d([ M, orientation=[-52,49]);
end;
somma := proc(P, Q)
local OO, u, v, upiuv, uu, w, M;
00:=[0,0,0];
u:=[00, PJ;

uu:=[Q,P+QJ;

v:=[P,P+Q];

w =[O0, QJ;

upiuv =[O0, P+ Q];

M := PLOT3D(CURVES(u, v, COLOR(RGB, 0, 1, 0)),
CURVES(upiuv, COLOR(RGB, 1, 0, 0)), CURVES(uu, w, COLOR(RGB, 0, 0, 0)),
AXESSTYLE(FRAME), AXESLABELS("x","y","Z"),
POINTS(P, P+ Q, Q, SYMBOL(BOX), COLOR(RGB, 0,0, 1)),
TEXT(P+[-1,-1,-1],"u"), TEXT(P +[0, 1, 2], "v"),
TEXT(P+Q+[-2,-2,-1.5], "u+v"), COLOR(ZHUE));

display3d([ M], orientation =[-52, 49])

| end
| Esempio: u:=[6,0,4], v:=[0,5,5] sono in verde; u+v:=[6,5,9] in rosso.
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> somma([6,0,1],[0,3,2]);

i Proprieta’ associativa della somma. Verifica grafica.

[ > prop_ass: =proc(P, QR
| ocal OO, u, v, w, upi uv, upi uvpi uw, vpi uw, M
oo =[0,0,0];
u: =[ GO, P];
v: =[P, P+QJ;
w =[ P+Q P+Q*R] ;
upi uv: =[ OO, P+ ;
upi uvpi uw. =[ OO, P+QtR] ;
vpi uw. =[ P, P+Q+R] ;
M =PLOT3D( CURVES( u, v, w, COLOR( RGB, 0, 1, 0) ), CURVES( upi uv, vpi uw, COLOR(
RGB, 0, 0, 1) ), CURVES( upi uvpi uw, COLOR(RGB, 1, 0, 0) ), AXESSTYLE( FRAME) , AX
ESLABELS("x","y","z"), PO NTS( P, P+Q P+Q+R, SYMBOL( BOX) , COLOR( RGB, 0, 0
,0)), TEXT(P-[1,1,1],"u"), TEXT(P+[0,1,2],"v"), TEXT((P+Q +[1,1,1],"w
"), TEXT((P+Q-[2,2,1.5],"u+v"), TEXT((P+Q+R)-[ 0, 5, 1. 5], "v+w") , TEXT(
P-11,1,1],"u"), COLOR(ZHUE) ) :
di spl ay3d([ M, orientation=[-52,49]);
end;

prop_ass:=proc(P, Q,R)
local OO, u, v, w, upiuv, upiuvpiuw, vpiuw, M;
00:=[0,0,0];
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u:=[00, P];

v:=[P,P+Q];

w:=[P+Q,P+Q+R];

upiuv =[O0, P + Q];

upiuvpiuw :=[O00, P +Q + R];

vpiuw =[P, P+Q+R];

M := PLOT3D(CURVES(u, v, w, COLOR(RGB, 0, 1, 0)),
CURVES(upiuv, vpiuw, COLOR(RGB, 0, 0, 1)),
CURVES(upiuvpiuw, COLOR(RGB, 1, 0, 0)), AXESSTY LE(FRAME),
AXESLABELS("x","y","z"),
POINTS(P, P+ Q, P+ Q + R, SYMBOL (BOX), COLOR(RGB, 0, 0, 0)),
TEXT(P+[-1,-1,-1],"u"), TEXT(P+[0, 1, 2],"v"), TEXT(P+Q+[1, 1, 1], "w"),
TEXT(P+Q+[-2,-2,-1.5], "u+v"), TEXT(P+ Q+ R+[0, -5, -1.5], "v+w"),
TEXT(P+[-1,-1,-1],"u"), COLOR(ZHUE));

display3d([ M], orientation = [-52, 49])

| end
| Esempio: Ai due vettori di primaaggiungiamo il vettore w:=[4,4,2];

> prop_ass([6,0,4],[0,5,5],[4,4,2]);
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SPAZIO VETTORIALE DELLE FUNZIONI DEFINITE SU UN INTERVALLO

i Prendiamo sin(x) (grafico rosso) e cos(x) (grafico verde) definite sull’intervallo [0, Pi/2].

T > plot([sin(x),cos(x)],x=0..Pi/2,0..2,scaling=CONSTRAI NED) ;

\ \
0.2 0.4 0.6 0.8 1 1.2 1.4

X

| Sommiamo sin+cos; otteniamo la funzione seguente:

T > pl ot (si n(x)+cos(x),x=0..Pi/2,0..2,scali ng=CONSTRAI NED) ;
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L T O B e e B A I B
0.2 0.4 0.6 0.8 1 1.2 1.4

X

i Verifica"sperimentale” della proprieta’ associativa. Prendiamo h(x):=x; calcoliamo (sin+cos)+h:

> h(Xx):=x;
h(x) :=x
> f(x):=sin(x)+cos(x);
| f(x) :=sin(x) + cos(x)
> plot(f(x)+h(x),x=0..Pi/2,0..2,scaling=CONSTRAI NED) ;
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L T O B e e B A I B
0.2 0.4 0.6 0.8 1 1.2 1.4

X

i Calcoliamo ora sin+(cos+h);

> g(x):=cos(x)+h(x);

i g(x) := cos(x) +x
[ > plot(sin(x)+g(x),x=0..Pi/2,0..2,scaling=CONSTRAI NED) ;
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AR N A LA I I
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X

i Funzione nulla: OO(x):=0;

> OQ(x): =0;
| O0(x):=0
> plot(OQ(x),x=0..Pi/2,0..2,scali ng=CONSTRAI NED) ;

Page 7



0. 6]
0. 4]

0.2]

L T O B e e B A I B
0.2 0.4 0.6 0.8 1 1.2 1.4

X

" Funzione opposta. Se f(x):=sin(x), alora:

> plot([-sin(x),sin(x)],x=0..Pi/2,-1..1, scal i ng=CONSTRAI NED) ;

0. 6]
0. 4]

0. 2|

PO UL A B B I R I
i 0.2 0.4 0.6 0.8 1 1.2 1.4

-0. 4 X

-0.§

-0. 8§ .

Page 8



SPAZIO VETTORIALE DELLE MATRICI

i Manipolazione simbolica delle matrici. Caso di matrici 3x4; esempio:

[>with(linalg):
> A=matrix([[a[l,1],a[1,2],a[1,3],a[1,4]],[a[2,1],a[2,2],a[2,3],a[2
4]1.[a[3,1],a[3,2],a[3,3],a[3,4]]]);

1,1 Y2 A3 Qg4
A=y, &, &3 A,

L 1 X 833 gy
"> B =matrix([[b[1,1],b[1,2],b[1,3] b[1 4]].[b[2 1],b[2 2], b[2, 3], b[2
,411,[b[3,1],b[3,2],b[3,3],b[3,4]]]);

11 Do By by
B:=[1 b2,2 b2,3 b2,4
L 51 P2 byg byy
> C=matrix([[c[1,1],c[1,2],c[1,3],c[1,4]],[c[2,1],c[2,2],c[2,3],c[2
,4]1,0c[3,1],¢[3,2],¢[3,3],¢c[3,4]]]);
11 G2 Gz Cig
C=h1 G2 Gz Gy

31 C32 G333 C34
> H =mat add( A B);

atbyy @ ,th, a 3t+b A ,th,
Hi=(@ 1+, a,+b,, a,3+tb, 53 a,,+b,,

L 317 D3 1 83,tby, B3+by; a5 ,+hyy,
| (A+B)+C:

[ > DD: =mat add(H, O) ;
atby +Cy @ ,th 4G, a3t 3tC gy Ay ,th e,
DD =@ 1+0,1+C 1 @ ,+D,54C, 8,5+0,3+C 5 8 ,+D0, 4+ Gy,

L 31T Dy +Cq Aty +C, B35t by st Gy At by TGy,
[ > K =mat add(B, C);

LitCuy bBiotC, byigtce g by,tc,
K=y 1tCq byptCy byatcy bty

317 Ca1 D3t Cyp Dya+Cys by, +Cyy
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| A+(B+C):

[ > mat add( A, K);
11tb ey by, tC, A atb gt C s A Tl ey,
athy Gy @ty G, B athy 3t Gy 8t D, 0y,

L atby Gy @,y +C, A atbhyatCyy a5, by, 0y,
| Prodotto per uno scalare:

> scal ar mul (A c);

&, Ca, Ca 3 Cay
&1 Ca, Cah3 Cay
L 31 C&, Cazz Cagy
| Manipolazione numerica; caso delle matrici 4x5:

> A=matrix([[1,2,3,2,4],[0,3,4,5,2],[2,1,1,0,2],[0,0,3,4,1]]);

2 3 2 4
3 45 2
A= 110 2@
0 3 4 1
> B.=matrix([[1,2,1,2,2],[0,2,0,0,4],[2,1,1,1,3],[1,1,3,1,2]]);
2 1 2 2
2 0 0 4
B:= 111 3
| 1 31 2
> mat add( A, B) ;
4 4 4 6
5 4 5 6
2 2 15
| 1 6 5 3
> scal armul (A 4);
8 12 8 16
12 16 20 8
4 4 0 8
0 12 16 4

SPAZIO VETTORIALE R*n

Sommadi n-uple:
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> u:=[a,b,c,d e];

L u:=[ab,cd,e]

(> vi=[mn,p,qr];

| v:i=[mnpq,r]

> u+tv;

| [m+an+b,p+c,g+dr+e]
| Prodotto per uno scalare:

"> expand( h*u);
| [ah,bh,ch,dh, eh]
| Effettodi h*u:

> h* u;
h[a, b, c,d,e]

SPAZIO VETTORIALE DEI POLINOMI R[X]

o polinomi (ad unaindeterminata sul campo reale) sono scritture del tipo:
> f . =2* XN 4+3* X" 3+4* x+5;
| f=2x*+3x3+4x+5
| L’insieme dei polinomi a coefficienti reali s denota con R[x]. Due polinomi si possono sommare:
> gr =- 2 XN XN 3+HXN2+47* X
I gi=-2x'+x3+ X +4x
> f+0;
45 +8x+5+x

| Si puo’ moltiplicare un polinomio per un numero:
> 3*f;

6x*'+9x°+12x+15

[ >
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