
The Interpolating Polynomial
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P (x) = x3 − 2x− 5

P (x) = c1xn−1 + c2xn−2 + · · ·+ cn−1x + cn




xn−1
1 xn−2

1 · · · x1 1

xn−1
2 xn−2

2 · · · x2 1

· · · · · · · · · · · · 1

xn−1
n xn−2

n · · · xn 1







c1
c2
...

cn




=




y1

y2
...

yn




vk,j = x
n−j
k
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Piecewise linear interpolation

L(x) = yk + sδk

xk ≤ x < xk+1

s = x− xk

δk =
yk+1 − yk

xk+1 − xk

L(x) = yk + (x− xk)
yk+1 − yk

xk+1 − xk
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Piecewise cubic interpolation

hk = xk+1 − xk

δk =
yk+1 − yk

hk

dk = P ′(xk)
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P (x) =
3hs2 − 2s3

h3
yk+1 +

h3 − 3hs2 + 2s3

h3
yk +

s2(s− h)

h2
dk+1 +

s(s− h)2

h2
dk

P (xk) = yk, P (xk+1) = yk+1

P ′(xk) = dk, P ′(xk+1) = dk+1
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pchip

If δk and δk−1 have opposite signs

dk = 0

else

1

dk
=

1

2

(
1

δk−1
+

1

δk

)
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w1 + w2

dk
=

w1

δk−1
+

w2

δk

w1 = 2hk + hk−1

w2 = hk + 2hk−1
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Local power form

P (x) = yk + sdk + s2ck + s3bk

ck =
3δk − 2dk − dk+1

h

bk =
dk − 2δk + dk+1

h2
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spline

P ′′(x) =
(6h− 12s)δk + (6s− 2h)dk+1 + (6s− 4h)dk

h2

P ′′(xk+) =
6δk − 2dk+1 − 4dk

hk

P ′′(xk+1−) =
−6δk + 4dk+1 + 2dk

hk

P ′′(xk−) =
−6δk−1 + 4dk + 2dk−1

hk−1
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hkdk−1 + 2(hk−1 + hk)dk + hk−1dk+1 = 3hkδk−1 + 3hk−1δk

dk−1 + 4dk + dk+1 = 3δk−1 + 3δk

d1 + 2d2 =
5

2
δ1 +

1

2
δ2

2dn−1 + dn =
1

2
δn−2 +

5

2
δn−1

11



A =




h2 h2 + h1

h2 2(h2 + h1) h1
. . . . . . . . .

hn−1 2(hn−1 + hn−2) hn−2

hn−1 + hn−2 hn−2




r = 3




r1
h2δ1 + h1δ2

...

hn−1δn−2 + hn−2δn−1

rn




d = A\r
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A =




1 2

1 4 1

1 4 1
.. . . . . . . .

1 4 1

2 1




r = 3




5
6δ1 + 1

6δ2
δ1 + δ2
δ2 + δ3

...

δn−2 + δn−1
1
6δn−2 + 5

6δn−1




d = A\r
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Piecewise linear interpolation Full degree polynomial interpolation

Shape−preserving Hermite interpolation Spline interpolation
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