PRIKLAD 1: Najdte polynomickou funkci, jejiz graf prochazi body P , [}4, 7]

a6, -13].

[ > restart;

[>with(linalg):

> A =matrix([[1,1,1],[16,-4,1],[36,6,1]]);
B:=matrix([[2].,[7].,[-13]1]);

> A= nverse(A);
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"> K: =eval m(Ai . B):

ol ol ol

> f =unappl y(K[ 1, 1] *x"2+K[ 2, 1] *x:I-K[ 3, i] , X) 5

1, 8 19
fi=x- —x'--x+—
5 5 5

> Body: =[[1,2],[-4, 7],[6,-13]]:

| Body :=[[1, 2], [-4, 7], [6, -13]]

[ > BodyG =pl ot ( Body, st yl e=poi nt, synbol =cr oss, synbol si ze=30, col or=re
L d):

[ > Pol ynonG =pl ot (f (x), X, col or=bl ue):

> pl ot s[ di spl ay] ( Pol ynont5, BodyGQ) ;
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Mira podmirnosti matice (mira jeji vhodnosti pro numeric¢k8enik A )
> norm(A 1); nornm(Ai,1);

53
27
L 25
[ > kappa(A):=eval f(norn(A 1) *nornm(Ai,1));

K(A) :=57.24000000

Matice A je Vandermondova matice pro hodngfk, = 1, X, =—4,X; = 6.
> Li near Al gebr a[ Vander nondeMatri x] ([ 1, -4,6]);

1 1 1
1 -4 16
1 6 36
PRIKLAD 2: Prove d'te interpolaci péti boda [-63, 52] , [-57, 83], [-78,-79],

[-12, -25], [-45, 83] polynomemétvrtého stupné.

[ > A: =Li near Al gebr a[ Vander nondeMatri x] ([-63,-57,-78,-12,-45]);
1 -63 3969 -250047 15752961

-57 3249 -185193 10556001

-78 6084 -474552 37015056

-12 144 -1728 2073

-45 2025 -91125 4100625

N

Mira podmirnosti matice je vysoka.iPnumerickémreSeni nize dojit k zavaznym chybam ve
vyslednych hodnotach.

| > kappa(A):=eval f(nornm(A 1) *norn(inverse(A),1));

[1 -63 3969 -250047 157529

-57 3249 -185193 105560

78 6084 -474552 370150%6:=0.2997064875 16

-12 144 -1728 2073

-45 2025 -91125 41006

=
N



PRIKLAD 3: Ukazka 3patn & podminéné soustavy (matice) [pevzato z
http://www.kvd.zcu.cz/materialy/numet/_numet.htm]
Vidime, Ze malé zniny v koeficientech rovnic zmsobily velké zrény v eSeni.
[ > rl1 1:=2*x+6*y=8; r2_1:=2*x+6.00001*y=8. 00001,
ri 1:=2x+6y=8
r2 1:=2x+6.00001y =8.00001
> Res_Soust _1:=solve([r1 1,r2 1],[Xx,VY]);

Res Soust 1:=[[x=1,y=1]]
> rl 2:=2*XxX+6*y=8; r2_2:=2*x+5.99999*y=8. 00002;

ri2:=2x+6y=8

r2_2:=2x+5.99999 = 8.00002
> Res_Soust _2:=solve([rl1 2,r2 2],[x,VY]);

Res Soust 2:=[[x=10,y=-21]]
> Al:=linalg[genmatrix]([r1_1,r2_1],[X,VY]);

12 6
Al "[2 6.0000J
> kappa(Al): =eval f (norn(Al, 1) *nornm(i nverse(Al),1));

k(A1) :=0.4800010000 10
> A2:=linalg[genmatrix]([r1_2,r2_2],[X,Vy]);

12 6

A2 "[2 5.9999;

> kappa(A2): =eval f (norn( A2, 1) *norn(i nverse(A2),1));
K(A2) :=0.4799996000 10

UZiti Lagrangeova interpolainiho polynomu k vyieSeni RIKLADU 1:
> LO: =(x-x1)*(x-x2)/((x0-x1)*(x0-x2));
L1: =(x-x2)*(x-x0)/((x1-x2)*(x1-x0));
L2: =(x-x0)*(x-x1)/((x21-x2)*(x1-x0));
_(x=x1) (x=x2)
T (X0 -x1) (X0 - x2)
_ (x=x2) (x=x0)
T (XL-x2) (x1 - x0)
_ (x=x0) (x=x1)
I T (x1-x2) (x1 - x0)
[ > x0:=1: x1:=-4. x2:=6: y0:=2: yl:=7: y2:=-13:
> LO; L1, LZ;

_(x+4) (x-6)
25




(x-6) (x—-1)
50
(x=1)(x+4)
L 50
> f:=unappl y(sinplify(LO*yO+L1*y1+L2*y2), X);
1, 8 19

fi=X-> —X ——x+—
5 5 5

PRIKLAD 4: Ukéazka toho, jak Lagrange v interpolaéni polynom osciluje mezi
danymi body.
Interpolujme uzitim Lagrangeova polynomu (2., 4. al0. stupne) funkci

f(x) = :
1+x2
[> with(CurveFitting):
> f:=x->1/(1+x"2);
1

1+
L2: =Pol ynom al I nterpolation([[-3,f(-3)],[0,f(0)],[3,f(3)]], X);
2
L2:—1L+1
10

fi=x-

1
Vv

1
\Y

L2: =Pol ynom al I nterpolation([[-3,f(-3)],[0,f(0)],[3,f(3)]],
X, f or meLagr ange) ;

_x(x—3)_(x+3)(x—3)+(x+3)x

~ 180 9 180

L2: =Pol ynom al I nterpolation([[-3,f(-3)],[0,f(0)],[3,f(3)]],
X, f or meENewt on) ;

L2:

1
\Y

(xsj 1

L2:=| -+ |(x+3)+—

10 10 10

L4: =Pol ynom al I nterpolation([[-3,f(-3)],[-1.5,f(-2.5)],[0,f(0)],
[1.5,f(1.5],[3,f(3)]], X);

I L4 :=0.0307692307&" + 0.2 10"° x° - 0.376923076 % + 0.4 10° x + 1.000000000
> L4: =Pol ynom al Interpolation([[-3,f(-3)],[-1.5,f(-1.5)],[0,f(0)],
[1.5,f(1.5)],[3,f(3)]], x,fornmeLagrange);
L4 :=0.0008230452675x+ 1.5 ) (x—1.5) (x—3)
~0.01012978791X+3 ¥(x-1.5) (x-3)
+0.04938271605X+ 3 fx+1.5) (x—1.5) (x-3)
~0.01012978791X+3 jx+1.5)x(x—3)
+0.0008230452675x(+ 3 (X + 1.5)X (X - 1.5)

1
\Y




> L4: =Pol ynom al Interpolation([[-3,f(-3)],[-1.5,f(-1.5)],[0,f(0)],
[1.5f(2.5],[3,f(3)]], x,form=Newton);
L4 =
(((0.0307692307& — 0.138461538%x + 0.107692307Y X+ 1.5 ¥ 0.138461538p X+3 )
L4
L 10
> L10: =Pol ynom al Interpolation([[-3,f(-3)],[-2.4,f(-2.4)],[-1.8,f(
-1.8)],[-1.2,f(-1.2)],[-0.6,f(-0.6)],[0,f(0)],[0.6,f(0.6)],[1.2,
f(1.2)],[2.8,f(1.8)],[2.4,T(2.4)]1,[3,f(3)]], x);

L10 :=-0.001051377579° + 0.27 10*°x° + 0.0218686537&°% — 0.43 10° X’
- 0.1612611352° + 0.15 10° X° + 0.536271875%* - 0.24 10° x° - 0.908455197 %

. +0.210°x+ 1.000000001
> plot([f(x),L2,L4,L10],x=-3..3,y=-0.2..1,color=[red, bl ue, green, m

gent a], t hi ckness=5);




