Math 578: Midterm — Tuesday, March 20, 2007

SHOW ALL WORK! USE THESE SHEETS ONLY.

7 3 1. Write down the linear Lagrange interpolation polynomial for the function f(z) = z* using the

points zg = 0 and x; = b. Verify formula (7) in Theorem 1.9 of the class notes by direct
calculation. In particular, show that in this case £ has the unique value £ = %(.c + b}
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0
having the form f{z) = acosz + b.

2. (a) Find a formula of the form f flz)dz = A1 f(0) +

As f(7) that is exact for any function

) (b) Prove that the formula derived in (a) is exact for any function of the form

flx) = Z |a) cos(2k + 1)z + by sin kz].

k=0

(U\ S\‘wu_ [) (osx  aw [ \\r\dh_?,g,“rbjr N [0\\21{& Wl (i U R

%\N\ (PN \GOLS IS Gira ‘-"1‘ f\l e (r_"_
21

C\,\é = 2T = A\ 4 ’[\1‘2_

D
\ hing
e R (oS ¥ ;'\ w = O = A\ - 'A_Z.
0
(\g\ A\ B %ms (?ﬁ@r\ﬁ) S\v.\q) k-0

I

O
1T

g cnm kkx dw = 0 = OA,"“ OA,

0

So C\U’ fcé b“v«\-t\ VJIY AV c!r ,Q,w ’(()»\LLM p

e ——————

~ g At (A\AJB\:LD v cla (){M. cLW/{“ '
BA [D,?‘:Tl

7
&fosuk%mg c_\\g = O = /&\~L\L =o-T =0 Ve



r,) a 3. Is it possible to find coeflicients a, b, ¢, and d such that the function
- 1-2z, =-%l0) (Meo<zsc-3
S(x) = a+b$'}'6$2'l'd$3: -3<x <4,
157 — 32z, -:_;gz(x) 4 <z <o,
is a natural cubic spline for the interval [—3,4]7
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