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p = new Polynomial (3);
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[/ FERB D IR MO

p = new Polynomial (1, 2, 3);

p = new Polynomial (new double[] {
1, 2, 31);
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int degree = p.Degree;
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pl5] = 0.2;
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Polynomial pl = +p;
pl = -p;
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// 2 U Iy
Polynomial p2 = p + pl;

p2 = p — pl;
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p2 =p / 4;

// B 2 W IR

// MM T I n, (HER

p2 = p.AddDegree (2) ;
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p2 = p. AddDegree (-2) ;
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p2 = p.Derivative();
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public static Polynomial operator —(Polynomial pl, Polynomial p2) Z1F 7 ZINT 2R E,

{

Polynomial p;

if (pl.Degree > p2.Degree)
p = pl.Copy();

else
p = p2.Copy O ;

for (int i = 0; i <= Math.Min(pl. Degree, p2.Degree); i++)

pli] = pl1li] - p2[il;
return p;

x0T double AsFunction(double x)
b VRN Yabroe= ) CEQV NN RS il
siSEE Y, ToFunctionj3iAZ N Y
HEHAE, REIREA=MEZIN
2, FEXSE]

XEALIBMILEFEH,
ST T bug

ap a4, a4z das
b b ]

Polynomial p = new Polynomial (0, 1); // p=x
UnaryFunction fD = p. ToFunction() ;

UnaryFunction fS = p. AsFunction; -
pll] =2; // p=2x

Console. WriteLine(fD(1) + 7 7 + £S(1));
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v’ Newtontg{ERYSLEN

public static Polynomial GenPolynomial (Vector xs, Vector ys) 0 1 2 3
{ 0,1 1,2 23 -—
double[, ] diff = new double[xs.Length, xs.Lengthl]; 012 123 — -—
ys. CopyTo (diff) ; 0,1,2,3 _ _ _

for (int i = 1; i < xs.Length; i++)

{ 1 — UV
for (int j = 0: j < xs.Length — i: j+t) dli,jI = flxj, Xja1s ) Xy
{
diffli, j] = (diffli -1, j+ 1] = diffli - 1, j1) / (xs[j + i] - xs[j]);
}
} d[zr k] — f[xk'xk+11xk+2]

Polynomial p = new Polynomial (0) ; flxks1, Xies2] — FIXk) Xie41]
Polynomial ans = new Polynomial (ys[0]) : = X —

for (int i = 0; i < xs.Length — 1; i++) vz Tk

[ dl1,k+ 1] —d[1, k]

p *= new Polynomial (-xs[i], 1);
ans += diff[i + 1, 0] * p;
) dli—1,j+1]—d[i—1,j]

return ans; d[l,]] —

Xk+2 — Xk

Xk+i — Xk
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‘i i—— public static Polynomial GenPolynomial (Vector xs, Vector ys) '

HERFNR {
e doublel,] diff = new double[xs.Length, xs.Length]: | 1 0 1 2 3

SR vs. CopyTo (diff) : -1,0 0,1 1,2 23 -

E%’tggléglﬁit for (int i = 1; i < xs.Length; i++) -1,01 012 | 1,23 — -

Newtonifi{E { -1,0,1,2 0,1,2,3 — — —

i’g% . R . . e iy . — _ _ .
NeartondE(E/Ast for (int j = 0; j < xs.Length — i; j++) 1—1,0,1,2,3

NIFESRT {

Hermitei&{E diffli, jl = (diffli -1, j + 1] —diffli -1, jI) / (slj + i] - xs[j]);
BRI S }
=REEST

HIBERIT } N ()
%g{gf@%ﬁzit Polynomial p = new Polynomial (0) ; n

S EBEIEE Polynomial ans = new Polynomial (ys[0]) ; — f(xo) T f[xo; x1](x — xo)
thgng?ﬁeg% for (int 1 = 0; 1 < xs.Length — 1; i++) +f[x0,x1,x2](x — xo)(x _ xl)

=IREESRIEE { . . + ---
E;ﬂﬁgﬁ@%ﬁ p *= new Polynomlal (‘XS[l], 1);
FESIHEERE ans += diffli + 1, 0] * p; — d[O,O] + d[1,0](x T xo)

m— ) +d[2,0](x — x0) (x = x,) + -+

return ans;
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public static Polynomial[] GenPiecewise (Vector xs, Vector ys, double MO = 0, double Mn = 0)

{

int n = xs.Length;

F/ector h = xs.SubVector (1, n) — xs.SubVector(0, n — 1) ;: > hi = Xj+1 — Xj

Vector diff2 = ys. Copy();

for (int i =0; i <n-1; i++)
diff2[i] =

for (int i =0; i <n-2; it++)
diff2[i] =

(diffe[i + 1] - diff2[i]) / Gsli + 1] - xs[i); —— f[x;,

Xi+1) Xi+2)

(diff2li + 1] - diff2[i]) / (xsli + 2] - xslil); d; = 6f[x;, Xj+1,Xi1+2]

Vector M = new Vector(n):
M[O] = MO;

Mo 5M,_HRESEELH, T2 ZMEUFK

Mn - 1] = Mn;

AT B SIEE S SN

Vector mu = new Vector(n — 2):
for (int 1 = 0; i < mu.Length; i++)
muli] = h[i] / (h[i] + hli + 1]);

h;

> U

T hi + i S EFLEFE, FF

[Vector 1md = mu. Mapping (x => 1 — x); — Ai=1—u

B MRIIEAAMN0TTIE

// ......
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fE(EA-
Zg&%ﬁ—ﬂﬁﬁﬂ public static Polynomial[] GenPiecewise (Vector xs, Vector ys, double MO = 0, double Mn = 0)
Lagrangefi{E { . " — NP
ﬁ%@%@ WARILIL : ; TSR AN =R
vl . Vector diag = new Vector(n — 2, true) * 2; AN
E;%EE%EEE Vector upDiag = Imd. SubVector (0, Imd.Length - 1); > ®Xj%'£izj2 L
Newtt;;ﬂﬁ{E Vector lowDiag = mu. SubVector (1, mu.Length); @_LIXXIF% 2898 — 31N
e ORI B FubEn — 31
NN?%EQEE/AK Vector b = 6 * diff2. SubVector(0, n — 2);
AR _— .
Hermiteh(E bL0] mu0] * M_[O]’ HEAas Lh
E RS b[b. Length — 1] —= 1md[Ilmd. Length — 1] * M[M. Length - 1]; AleYmB &, N
= EEZINE b — d = 61flx: x: X:
Hiﬁ{iﬁlﬁ Vector M2 = Thomas. Solve (lowDiag, diag, upDiag, b); X &l pus flx El,+1’ i+2]
%%Eq?@%ﬁ?it M2. CopyTo (M, 1); AEIEN B I —IN
P ERERIGE
Rungeilg: VYARXIE ~ 1 -
I EIEE } 2 " M. - dn — UM .
SIRERIEE AT 0 1 0 — HoMp
SIRERT JEFIEELA (ThomasTs M 2 A4 M, dy
s %) KR RE=HE | = ;
= = — NN
FoRE TN, RS L 2 Apa||Maes dp_s
[2f=p;= ! Un-3 2 My -dn—Z o An—BMn—l
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public

{
[/

{

static Polynomial[] GenPiecewise (Vector xs, Vector ys, double MO = 0, double Mn = 0)
|Polynomial[] ans = new Polynomialln - 1]; j~ R[EIN-1"N =R IR
for (int 1 = 0; 1 < ans.Length; i++) Ny .

— HIE T O BRREEN-1

Polynomial pl = new Polynomial (xs[i], -1), pl3 = pl * pl * pl, MNX|BJRRYFRIRTL

J

p2 = new Polynomial (xs[i + 1], —-1), p23 = p2 * p2 * p2;
ans[i] = M[i] * p23 — M[i + 1] * pl3) / 6

+ (ys[i] = M[i] * h[i] * h[i] / 6) * p2 -

(ys[i + 1] = M[i + 1] % h[i] = h[i] / 6) * pl;
ans[i] /= hli];

return ans;

1 i+ M;yq (x; — x)3 i
= h_ M (x L 6 1(x x) (f( l) - M_> (xl+1 - x) (f(xl+1) _

(x; — x)3
6h;

— M4

M;hi\ %1 — X Mz+1h2
(f( i)~ >—hi - (f(xi+1) - ) i

oo

l+1h
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fmie St
TR SR SHR(ERISEI

$E(ER

ggu%%;rﬁﬂ public static UnaryFunction PiecewiseAsFunckVector xs, Polynomial[] piecewise)l

Lagrangel&iE { . N

Q”: T urn = N \ \

i A EIHDRAS BET

yai—a int_dex = 0; SHAE RS BRI

Newtt;;ﬂﬁ{E while (dex + 1 < xs.Length — 1 && x >= xs[dex + 1])

1= {

N doxt+ \ HHET N\ HOX BRI AL
<N .l |

Hermite$(8 } MEmRS, 1’

HRERIEL St 4+ \

E}X?ﬁ{aglﬁit return piecewise[dex].AsFunction (x) ; IIBRET Rx(EEBIE

.

-.ﬁ-l\\\ s > N \ y

HiEE s | ﬁﬁ?it dexIZZ 1]

2 BRI IRIE(E I EXT N AYYEFF

Rungeilg: .

PERIEE > W]

A

\ 4
N

SIREESIEE
SRR Po P1 P2
PERIHERE

ISR —o ® ® o
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public static

{

Vector xs
Vector ys

var pw = CubicSpline. GenPiecewise(xs, ys);
var f = CubicSpline.PiecewiseAsFunc (xs, pw);

var testXs
var testYs

void Sample ()

new Vector (+++) :
new Vector (+++) :
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Vector. Range (125) . Mapping (x => x / 10 + 0.9) ;

testXs. Mapping (f) ;

Console. WriteLine (testXs) :
Console. WriteLine (testYs) :

3. % 6.3 AMT KT TH LAERE T ARE. R KA AN AR
3RS A 20 I Lagrange 1 8 % 91 2 X 048 4 47 46 (L. FRI LR 1 48 2 MO BB WA B
sCx)YF Lao ().

® 6.3

x 0.9 1.3 1.9 2.1 2.6 3.0 3.9 4,4 4.7
y=flx) 1.3 15 1. 85 2.1 2.6 2.7 2.4 2.15 2.05

x 5.0 6.0 7.0 8.0 9.2 10.5 11.3 11. 6 12.0
y=f(x) 2.1 2.25 2.3 2,25 1.95 1.4 0.9 0.7 0.6

x 12.6 13.0 13.3
y=f(xr) 0.5 0.4 0.25
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