1. HOLDER SPACE

Given a set A < R” and a function u : A — R, we say that
(i) u € C(A) if u is continuous in A,
(ii) u € D*(A) if u is k-times differentiable in A,
(iii) u € C¥(A) if u is k-times differentiable and its k-th order derivatives are continuous in A,
(iv) u € C*(A) if u is smooth (co-many times differentiable) in A,
(v) ue C%(A)if u is a-Holder continuous in A, (see Definition below)
(vi) u e Ck¥(A) if uis k-times differentiable and its k-th order derivatives are a-Holder continuous
in A.

Definition 1. Given a € (0, 1], we say u is @-Holder continuous in A is

u(x) —u
[4]o:a = sup M < +o0. (D)
XF£Y, X,yEA HX - yH
Given a multiindex y = (y1,---, ) € {1,--- ,n}*, we define
D'u =0y, -+ 0pu:A—R. (2)

For k € N, we define

[u]k.a = sup sup |D”ul, 3)
lyl=k A
and
k
lullcray = ) [ulkas “4)
m=0
where
[u]o;a = sup [ul. ©)
A
Also, for @ € (0, 1] we define
lullcoay = [u]oaa + sup |u. (6)

In addition, for k € N and « € (0, 1], we define
[u]k,a;A = Sup [DVM]O,Q;A’ @)
ly|=k
and

]l cragay = llullcray + [ulk.asa- (8)
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Moreover, for @ € (0, 1) we often denote
[ulaa = [uo.a:a, )

and for k € N, we denote
[D*u]g:n = sup [D"uoq:n- (10)
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