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Piecewise Linear interpolation: . o -
41 \\\\\ O\\\ O
F(k-1) = a*x(k-1) + b S~eo v
F(k+1) = a*x(k+1) + b 3t
Find: a,b; 27 o]

F(k) = a*X(k) +b L 3 4 5 6
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Piecewise Quadratic interpolation:

F(k) = a*x(k)"2 + bx(k) + ¢
Find: a,b,c

Forward scheme: F(k-2), F(k-1), F(k+1)
Backward scheme: F(k-1), F(k+1), F(k+2)

Check:

polar

phi = (0:p1/39.5:2*pi);
omega = 4;

F(phi) = 2 + sin(lomega*phi - pi/8);

F1(phi) = F(phi)
F2(phi) = F'(phi)

2 point central derivative
5 point derivative

L1(1:40) = (Interpolate missing pixels in F1, Oth order interpolation)
L2(1:40) = (Interpolate missing pixels in F2, Oth order interpolation)

G1(1:40) = (Interpolate missing pixels in F1, linear interpolation)
G2(1:40) = (Interpolate missing pixels in F2, linear interpolation)

Polar plot: L1, L2
Polar plot: G1, G2

H1(phi) = F”(phi) 2 point central derivative
H2(phi) = F”(phi) 5 point derivative

Polar plot: H1, H2

0 —rtf
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function v = polyinterp(x,y,u)

Nx = length (x);
length (u) ;

2
c
Il

v = zeros(l,Nu);

for 3 = [1:k-1 k+1:Nx]

v = v + wry(k);
end

w = (u-x(3)) ./ (x(k)-x(3)).*w;

25
201

259my9gbgdo:

v = polyinterp(x,y,u);
plot(x,y,'o',u,v,"'-");
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Polyinterp gubdiool 350mygbgdom dmobobgm (-1,1) 0b6@HgMzs¢do 5 md3z9bl dog® dgmBgmeo
0903006 ogMsbgol 3mobmdosw o 0b@gmdmwszosgzgd@dmmdo:u = (-1:0.1:1);

"0939¢:10 0633035300l 3OrdeIg00 - FoQoCPOMO:

1:6;
[16 18 21 17 15 1271;

u= .75:.05:6.25;
= polyinterp(x,y,u);
plot(x,y,'o',u,v,"'r=");
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65§939¢Hgd0bogsb dgpgbowro gubgzos - spline

65%9393)-654939¢) 965¢00bMGH0 BMbJ30s, HMAomsE GgLsdwgdgwros 0b@g M35¢ndo bgdoldogmo
foo 0ol s0wpgbs;

Piecewise linear interpolation
T

T < T < Tppt

Yk+1 — Yk
Liz)=wy; + (x — ;1‘F;;|'—%r L y b
Tht1 — Tk

056-1056 3B gH3odero 0bEIM3Mmms3os (pchip)

0bGHIMH3mEsbE0 fadGowgdo: (X, Yk)
056-09056 37100 06EIM3MWs30MHO BMbJaos: y = Plx)
06396350 m6 dm39999 H9O G0l dmMols:

At = Tp41 — Tk

33150 0639M35¢L doaboo:
S=T— T

06@ 903 bEGHOL sbGmOL 379mbol dgx3sligds:

dk = P’If.‘l‘ k]l.
6 063 9MH3MbE) F9O G0l Mol 0b@gemh3zoe8o 3900 dmeobmdoswo (spline):
P(z) = 3hs? - 2s* Yios h¥ — Shf + 2s° "
h3 h3

s(s — h)?
h?

2(s—h
+ HS—EJI{E;;_L-I— dy..

h



SLEGHOMRB0B0ZOL 5dM 356900l IMIWOMYds / 9305 4 / s, 1g3body

06¢9MH3Mmws30mH0 gmbjgool 3609369 mds gdmbggzs 0b@gM3mesbd fiad@owgdol
360093690 md90U:
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function v = pchiptx(x,y,u)
$PCHIPTX piecewise cubic Hermite interpolation.

h = diff(x);
delta = diff(y)./h;
d = pchipslopes (h,delta);

o°

Piecewise polynomial coefficients

n = length (x);

c = (3*delta - 2*d(l:n-1) - d(2:n))./h;

b = (d(l:n-1) - 2*delta + d(2:n))./h."2;

% Find subinterval indices k so that x(k) <= u < x(k+1)
k = ones(size (u));

for j = 2:n-1

k(x(j) <= u) = 3;
end

o°

Evaluate interpolant
=u - x(k);
y(k) + s.*(d(k) + s.*(c(k) + s.*b(k)));

< »
Il

function d = pchipslopes(h,delta)
PCHIPSLOPES Slopes for shape-preserving Hermite cubic
pchipslopes (h,delta) computes d(k) = P'(x(k)).

o°

o°

o\

Slopes at interior points
delta = diff(y)./diff (x).

o\°

% d(k) = 0 if delta(k-1) and delta (k) have opposites
% signs or either is zero.
% d(k) = weighted harmonic mean of delta(k-1) and

o\°

delta(k) if they have the same sign.

= length(h)+1;

= zeros (size(h));

= find(sign(delta(l:n-2)) .*sign(delta(2:n-1))>0)+1;
wl = 2*h(k)+h(k-1);

w2 = h(k)+2*h(k-1);

d(k) = (wl+w2)./(wl./delta(k-1) + w2./delta(k));

A~ QB
|

% Slopes at endpoints
d(1l) = pchipend(h(l),h(2),delta(l),delta(2));
d(n) = pchipend(h(n-1),h(n-2),delta(n-1),delta(n-2));
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function d = pchipend(hl,h2,dell,del?2)
% Noncentered, shape-preserving, three-point formula.

d = ((2*hl+h2)*dell - hl*del2)/ (hl+h2);

if sign(d) ~= sign(dell)

d = 0;

elseif (sign(dell)~=sign(del?2)) & (abs(d)>abs(3*dell))
d = 3*dell;

end

6 96300560 06EHIO3MsbEOL 0bEHIM3Ms300L 90092900

Full degree polynomial interpolation

Piecewise linear interpolation Shape-preserving Hermite interpolation
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39900g9gbgm 3565993HMI0 06EJM3MWH300:
x=x(1), y=y(0),

Matlab-8o {jg®@owgdol 0b@gmad@omeo 8993560l 3mo:
figure('position',get (0, 'screensize'));

axes ('position', [0 O 1 11);
[x,y] = ginput;



