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35. In theproof of Theorem(6.7),weusedthefactthatthetwo functionsof ξ

(1 + |ξ 2| k) , ∑
|α|≤k

(2π |2α|) | 2αξ | = ∑
|α|≤k

(2π |2α|) 2αξ

are asymptoticallyequivalent,meaningthat eachis boundedby a fixed positive scalar
multipleof theother. Provethisclaim.

36. (Rauch)

a) For whichvaluesof s is thecharacteristicfunctionχ[0,1] in Hs(R)?

b) For whichvaluesof s is χ[0,1]×[0,1] in Hs(
2R )?

37.

a) Show thattheDiracmeasureconcentratedatzerois a tempereddistributionon nR .

b) Computeits Fouriertransform.

c) For whichvaluesof sis δ in Hs(
nR )?

d) If K is thetempereddistributionsolutionof (I − ∆)K = δ, for whichvaluesof s is K
in Hs(

nR )?

38. Accordingto corollary(6.8),thegradientof a functionin H1 is itself in 2L . Show thatthere
existsnopositiveconstantC suchthat

∫ |u(x) 2| dx ≤ C∫ |∇u(x) 2| dx, ∀u ∈ H1(
nR )

39. Let u ∈ Hs
n(R ) with s > n/2. Show thatlimx →∞u(x) = 0.

40. Theproductof two functionsin H1(R) is alsoin H1(R). Hint: usethepreviousexercise.


