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Bamama dbyuknus f(z) = e” sinx. Heobxomumo Haiitn ee kybudaeckuii crtaitn na orpeske [0, 1]
¢ paBHOMEPHOI ceTKOll xp = kh = %, k=0,n.

module Spline where

f x=1s8in x * exp X

=5

1/fromIntegral n

[fromIntegral k * h | k <- [0..n]]

n
h
X

VKazkeM, 9TO mepBasi U BTOpast MPOU3BO/IHbIE [ PABHbBI

f> x = exp x * (cos x + sin x)

f?2 x = 2 % eXxp X * cos X
Bajaanm crtaiin Ha oTpeske [x;, ;1] B BuAe KyOMIecKOro MHOTOUIeHA
S; a;
2 6
yr!i + ptli x t + slti * t*t/2 + atli * t*xtxt/6 where
head [i | 1 <- [0..n], x!'i <= u && u <= x!!1(i+1)]
t =u- x!li

gi(x) = yi +pi(w — ) + (2 — 25)* + — (v — 33)°.

gau

i

U3 yenosuit uaTepnomuposanus noirydaeMm y; = f(x;), i = 0, n.
y = map f x

Ootozuauanm Ay; = Y1 — Yi, AD; = Dit1 — i

dy = zipWith (-) (tail y) y
dp = zipWith (-) (tail p) p
. . Ap;
TpeboBanue HEIPEPHIBHOCTH MEPBO IPOU3BOIHON IPUBOAUT K paBEHCTBAM S; = }f’ — %aih.

s = zipWith (\a dp -> dp/h-a*h/2) a dp

VcisioBus HelPepbIBHOCTH (DYHKIUU HPUBOJIT K yPABHEHUAM

ai_ﬁ<pi+pi+l_2 N >

*MoHOUMPUHHEEM TIPUMTOM BBIIEIEHBI HCXOIHbIE TEKCThI HA s3bike Haskell.



a = zipWith3 (\p np dy -> 6/(h*h) * (p+np-2*dy/h)) p (tail p) dy
N3 ycioBus HEMPEepbIBHOCTH BTOPO# MIPOU3BOIHOI TMOIydaem
h(pi—1 +4pi + piv1) = 3 (Ayir + Ay;) yi=1,n — 1.

Haxkomen, nsa ypaBHenus moaydaeMm u3 ycsaosuii mureprnosuposanus ¢”(0) = f7(0),¢"(1) =

f(1):

Do + %Pl = %Ayo - %f”(O),
%pn_l +Pn = %f”(l) + 3A2y£_1-
Obosmary Fy = 2 Ayy — 5f7(0), F, = 4f"(1) + 2881 Gy = A, = 1/2, By = B, = 1,
kg = 1/2
kf i | i == = (dy !t 0) * 3/ (2%xh) - £°°(0) *xh / 4
| 1 == =f°1) *h/ 4+ (dy !!' (n-1)) *x 3/ (2 * h)
| otherwise = 3 * (dy !! (i-1) + dy !! i)
ka i | i == =1/2
| otherwise = h
kbi | i==01]]1i==n-=1
| otherwise = 4x%h
kc i | i== = 1/2
| otherwise = h

B urore nmpuxoauMm K cucteme n ypaBHEHUH:

Bopo + Copr = Fo,
Aipic1 + Bipi + Cipip1 = Fiyi = 1,n — 1,
Anpn—l + Bnpn = Fn~

st ee pernteHUsT BOCIIOJIb3YEMCS METO0M MPOTOHKH.
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3. Dn = Bp+an—1A,

4. pi = apiq1 + Gi,1=0,n—1
alpha = map al [0..n-1] where
al 0 = -kc 0/ kb O
al i = - k¢ i / (alpha !! (i-1) * ka i + kb i)
beta = map be [0..n-1] where

be 0=%kf 0/ kb O

be i = (kf i - beta !! (i-1) * ka i) / (alpha !! (i-1) * ka i + kb i)
p = map pp [0..n] where

ppil i-== = (kf n - beta !! (n-1) * ka i)

| otherwise = alpha !! i * p It (i+1) + beta !! i



i X Yi Ay, | A | B | C; F; ol Bi Di a; S

0] 0.0 0.0000 | 0.2427 1.0 1 0.5 ] 1.7199 | -0.5000 | 1.7199 | 1.0014 | 1.7773 | 2.0000
1102102427 103383 | 0.2 | 0.8 0.2 | 1.7428 | -0.2857 | 1.9984 | 1.4370 | 2.8384 | 2.3555
21041 0.5809 | 04479 | 0.2 | 0.8 | 0.2 | 2.3586 | -0.2692 | 2.6370 | 1.9648 | -2.6462 | 2.9231
3106 1.0288 | 0.5677 | 0.2 | 0.8 | 0.2 | 3.0467 | -0.2680 | 3.3764 | 2.4965 | 15.3550 | 2.3939
410.81.5965 | 0.6908 | 0.2 | 0.8 | 0.2 | 3.7755 | -0.2680 | 4.1537 | 3.2824 | -56.1993 | 5.4649
511.0] 2.2874 0.51]1.0 5.3282 3.2514

Ternepn Haiijiem TPON3BOJIHBIE B TOYKAX 2 = Tj + %, k=0,n—1:

¢ Hoe o Pe

(h/2+) x

a;
9:(x) = pi + si(x — x;) + E(fﬁ — ;)7

gl (x) = s; + ai(x — x;).

= plti + stli % t + atli * t*xt/2
= head [i | i <- [0..n], x!''i <=
=u - x!!i
= s!!i + atli x t where
= head [i | 1 <- [0..n], x!'i <=
=u - x!li

where

u && u <= x!11(i+1)]

u && u <= x!'(i+1)]

24

f ()

f'(zi)

f"(2)

9(2i)

g (2i)

9" (z)

0.1

0.1103

1.2100

2.1993

0.1104

1.2103

21777

0.3

0.3989

1.6885

2.5791

0.3986

1.6867

2.6393

0.5

0.7904

2.2373

2.8938

0.7916

2.2439

2.6585

0.7

1.2973

2.8375

3.0804

1.2930

2.8127

3.9294
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0.9

1.9267

3.4556

3.0578

1.9427

3.5479

-0.1550




