Lecture 16: Approximation using Newton’s forward di-

vided difference (02/23/2026)

f(mo) = Yo

f(xn) = yn
fle)=P(x)=cot+a(x—z0)+...+culx —20)... (2 — 2p1)
f(z) = P'(x) = ¢, + oo + 71) + c3(xg — 1) (00 — T2) + . ..

f"(x) = P"(x) = 2¢o + c3(2(xg — 1) + 2(x0 — x2)) + ca(2(xo — 1) (x0 — 2) + 2(x0 — 21) (20 — 3) + 2(20 -

Special Cases

f'(xg) = P'(xg) = c1 + ca(—h) + c3(—h)(—2h) + ca(—h)(—2h)(—3h) + ...
c1 — hey + 21h%cs — 31h%cy 4+ O(h*)

f"(z0) = P"(x0) = 2cy + (—6h)cs + 22¢c4h* + O(h?)

Note
O(h*)is ah* + ... h5 + ...

=ht(a+...h+h*+..)
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< C (constant for any small h)

f(h) =o0(h*) as h — 0
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