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1. Let Ni(1) = xp(1), thatisNy(t) = 1 when0 < ¢ < 1 andNy(t) = 0 otherwise and let
Ny = Np—1% Ny whenm > 2. Show that one can find a sequrcgich thato(z—n)),.cz is an
orthonormal sequnce in the spac&R) wheny(z) = >°, ., c(k)Ny(z — k). (You may assume
thatEkeZ|N\2(w + k)|* = 5 4 2cos(mw)?) Is it true thatp(z) = >, ., a(k)p(2z — k) for
some sequnce (using the fact thatVy(z) = 23°7_ a(k)Ny(2z — k) wherea(0) = a(2) = 1

4
anda(l) = 1)?

2. Let
o(1) = / ()l + 1) do,

wherey is the function constructed in the previous exercise. Sheaivt is a twice continuously
differentiable function which on each interv@l, » + 1) is a polynomial of degree at mo3t
that is,® is the fundamental interpolation function for cubic inteliggion.

3. LetN > landPy(z) = >, (VF')z* so that we havél — z)V Py(z) + 2V P (1 —
z) = 1. In addition, letay be such thatiy(w) = (3(1 + e ™))V Qn(e*"?) where
|Qn (€717 |2 = Py (sin(7w)?).

(a) CalculatePy(3).

(b) Show thayy ="+ Py (y) > ¥+ Py(2) kun0 < y < z.

(c) Show thatPy(z) < 2N7122V"2 kuni <z < 1.

(d) Show that

. 1 <1
lim Jan(w) = 4 0 WI<o
N—oo 0, 1 < |w| < I

4. Let

o0

w(t) = Z a” cos(2mb*1),

k=0
wherel) < ¢ < 1 andb > 1. In addition, let
o) = e (=D)L oy oy
o, t<iort>b,

so that we know that ande> € C°(R). Define

filt) =v /_Oo w(t — s)(b's) ds.

o0

Show that
fi(t) = ja'e L



5. Letw, andf;,; > 1 be asin the previous exercise. Assume tha differentiable in the
point¢, and define the function by the formula

{ w(t —s) —w(t) + sw'(t)

v(s) =

S

0, s =0,
Is v continuous and bounded? Show, by writin@ — s) = sv(s) + w(t) — sw'(t), that

B0 =7 [ s s i ds

o0

Show with the aid of this result thatm;_.. &’ f;(¢) = 0. For which values of the produet
does this contradict the result of the previous exercise?



