


Definition 12.20. Let s > 0 and define the Sobolev space of index_s by

N /
HS:{fIEIPﬂd)l”fHHS <oo}, where ||Lfksz(/ﬂgd(l+‘€|2)s|ﬁ£_)\l2d§)l 2.

Remark 12.21. A function f € H! if and only if f and all first order weak derivatives are in L2.

Remark 12.22. For s < 0, one needs to define H® as the completion of § under the H® norm.
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Proposition 12.23. Let s € (0,1). Then f € H?® if and only if 3

< oo for all v € RY.

emark\12.24. For s = 1, we instead need sup;,~q +||f — o fl| 2 < 0.

emark 12.25. If s € (0, 1], then there exists C = C(s) such that || f — 7,.f| 2 < C|h|*||f||z2 for all f € H*, h € R
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Theorem 12.26 (Sobolev embedding). If s > d/2 then H*(RY) C %Rj/), and the inclusion map is continuous
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