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(Q1) (19 pts] Given the date S0 1110

1. Use all the nodes to find Lagrange’s polynomial p,(z).

Use all the nodes to find Newton's polynomial p,(z).

Suppose that §4z) € [=5,2), Vz € [~4,4]. Use the nodes in the table to find the upper bound of
the error | f(0) — p,(0)].

4. Find f[-2,2,4].
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(Q2) [8 pts] Given f(z) = In(z + 1), € [3.2,3.8]. Use equally space nodes to find the upper bounds
for the interpolation errors Fy(z), Ey(z), E3(z).
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(Q3) [8 pts] If the function below is the clamped cubic spline for f(z) in [0, 2).

So(z) 10 — 10z + Az? + 223 - 0<z<1
S(z) =
S1(z) B+8z—12+(z-1)* ; 1<z<2

Find the constants A, B. Then find f'(0) and f'(2).
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(Q4) [8 pts] Show that the natural cubic spline g(z) that interpolates the function f(z) at the points
(_21 3)1 (OJ 1): (2: 7) s given by

(= l+z+a?+32%(2+2), z€[-2,0]
g\&) = 1+z+a*+32%2~2), 2€(0,2].
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(Q4) [8 pts] Show that the natural cubic spline g(z) that interpolates the function f(z) at the points

(=2,3),(0,1),(2,7) is given by

il 1+z+2° + 12324 1), ze€[-2,0]
l1+z+22+ 1222 -1), z€0,2).
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(Q5) [11 pts] Find the normal equations of the least-square curve of the form f(z) = A+ e®* + Csinz.
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(Q6) [6 pts] Find the truncation error when using the difference formula f'(zq) ~ f(zo + h}i - f(:BO)
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(QT7) (10 pts| Given the points (2,2.5), (3,5), (4,
the form y = Acos(z) + B In(z).
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7). Use linearization to find the best fitting curve of
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(Q8) (10 pts] Given the difference formula below.

—8fo+9fi—f hif"(c)

f(@o) = 5h = where fo = f(wo), /i = f(zo + h), f3 = f(z0 + 3h)

(a) Derive this formula using Taylor’s expansion.

(b) Use this formula with the points (2, —1),(2.5,4), (3,2), (3.5, 1), (4, 5) to estimate f'(2) and
7(2.5).
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