Alternative cubic spline derivation for derivative primary variables:
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Let YVi(x) = ai(x —x;)® +bi(x — 23)® + ci(w — ;) + d;
Y/(x) = 3ai(x —x:)* +2bi(x — ;) + ¢
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yi = Yi(x) =d; Yir1 = Yi(is1) = a;hd + bih? + cih; + yi where h; = zi41 — ;.
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Another spline formulation with s/ as primary variables.
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Let Yi(z) =
Y/(z) = 3ai(x— Ii)2 +2bi(z —
Y/ (z) = 6a;(x —x;)+2b;
at x; : yi = Yi(z) =d;
Yi+1r =
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«— interpolates the function at x;

Yi(zit1) = aih? + bih? + ¢;h; + y; < enforce continuity

Introduce primary variable : s/ = Y/ (x;) = 2b; =

Build in continuity of Y = si, | = Y/ (2i41) = 6a;h; + s =
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Impose continuity of first derivatives:

3(1@'(%1‘ -

)-(

o+ 252’) .
(3

ZEi)Q

1" 1" 1"
i+1 % .
hz‘ — L hi
6 2

+ 2b; (l‘l —

3ai—1h?_| +2b;_1hi—1 +ci—1

T) e =

S
o (@ zi)? + ci(w — ) + i

1 i
s; +2s;_4

Ay (i + 28] s — i Ayi-
e = h: = 3 +2—*— h2 "oh. i .
T ( 6 i T A e Ry 6
hica 3 (=36~ 2) + (2hi + 2hi1)s) + hisly =6 (52 -5
or
hioas)y 4 (2 + 2hi1)s) + sy =6 (4u - fu=)

i=1,...N—1

N—-1EQ

2 EXTRA CONDITIONS
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