COMP 6839Problems

LetY = RY with the Euclideamorm

Il = (iyf)

J=1
(a) Cauchy-Schwarinequality:
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Hint: considerthe product(Ay + z)[(\y + z) asafunctionof A; doesit takenegative

values?

(b) Using(a),establisithetriangleinequalityfor the Euclidearmorm.

Showthat|ly|| = MaX, 1, b Iy’ (x)| definesanormfor thelinearspace
Y, = tyeCha,b] : [ y() dx = 03
O a O

but doesnot defineanormfor Y = CYa, b].

(a) Verify that|ly||= |y(a) | + ma V' (x)| definesanormfor Y = CY[a, b].
X Ta.b]

(b) Showthatmax_, , Iy()| < (1+ b - @)yl DyDY. Hint:y(x) = y(a) + I:y' (t) dt.

With Y = C[0, 1] and (y,) = ((x/2)"),
(@) Showthaty - 0asn - oo,using ||5/||1:I;|y(x)|dx.

(b) Showthaty - 0 asn - oo,using|y||, = ma>g(q0’1]|y(x)|.

Let Y = C[0,1] and (y,) = (X').
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(@) Showthaty - 0 asn - oo, for theone-normof thepreviousproblem.

(b) Buty, doesnottendto O for theinfinity-norm.Thisshowsthatsequentiatonvergence
to avaluedependenthenorm.

Let Y = CJ[a, b] andusethedefinitionof continuityto establisithat J(y) = I:(sin X)y(X)
dx is continuousonY using:

(@) IblL, = max, 1, VOOl
(b) Ibll = [yo)ldx

b
Makea similaranalysidor F(y) = J’asin(y(x)) dx. Hint: usea meanvalueinequality.

Verify thatJ(y) = J’;|y(x)| dx doesnotachievea minimumvalueon

D = 1[0, 1] : y(0) = 0, y(1) = 15

althoughJ is boundedoelowby zeroon D.



