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it follows that

it follows that

Tp, I

Definition 2.2 (Notions of continuity and boundedness)
Let (X, || - ||x) be e (real) Banach space. Then, an operator A: X — X* is called
(i) continuous if for a sequence (Zn)nen € X and an element z € X from
in X

(n — 00),

Az, > Az in X* (n— ).

Ip —Z

(n — 00),

Az, ~ Az @ X* (n—> 00).

(ii) weakly continuous if for a sequence (Zn)nen € X and an element z € X from
in X






















































































































































































































































































































































































































































































































































(ii2) demi-continuous if for a sequence (Z,)neNn € X and an element x € X from
Tp T inX (n—oo),
il follows that
Az, -~ Az @ X* (n— o00).
(iv) strongly continuous if for a sequence (Zn)neNn € X and an element z € X from

Ty — U in X n— 00), . .
" ( ) ix) A i3 bt 174
it follows that
Az, > Au in X* (n— o). Hecr0.3¢. V.
(v) hemi-continuous if for every z,y,z € X, the funclion uﬂ)c{/r s cuxa,

(t- (A(z+ty),2)x): 0,1] = R
15 conlinuous.
(vi) radially continuous if for every =,y € X, the function
(t— (A(z+ty),y)x): [0,1] = R

18 conlmuous.
(vii) locally bounded if for every x € X, there exist constants € = e(z), M = M(z) > 0

such that - (= A iy bt OOF &re,
|Ayllx- <M forallye B_ (z), Ao Ao
where B, (z) = {y € X | |ly — zllx <€} P A i bt DA T

krk 3 Lo Arxk = is pet 5D WWI/;, HM
— .
(=) = Ar E Lot xt . &) 5? Lt rAtict ( :Z

A e AL

CAct~ty AT exists & A g BLO, Fiy 24k
(D) (We emn APyt /M/L Zhona

Lemma 2.4 (relations between notions of continuity and boundedness)
Let (X, ||- || x) be a (real}) Banach space and A: X — X* an operator. Then, the following
statemenls apply:

(i) The following implications apply: x rf

strong confinuous A lincs s
= A e S
weakly continuous Ee~———___> continuous
X
demi-continuous = [oaa( kAA
Y

hemi-continuous

Y
radially continuous

cpt
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C 2’) /V'v/w‘f'vniéii‘} Lort

¢

/Vo-tﬁ | A X T K -{,/W— /"'OM*étniziG; A/).’

‘

/Za/?/u/(f 2 R, <|) | g ) tﬂ'//;/ 2/l .
5)»4’ ¢ EFn ol fee :

/4 R k/ — //el. ﬁrri'af/} nono. = VX‘\'%
él/(,, w'< /Aﬁz(: [)q)(*A7) CX"7)7V

Definition 2.5 (Notions of monotonicity)
Let (X, || - ||x) be a (real) Banach space. Then, an operator A: X — X* is called
(i) monotone if for every z,y € X, it holds that

(Az — Ay, z —y)x > 0.
(it) strictly monotone if for every z,y € X with x # y, it holds that
(A:l:—Ay,.'I:— x >0.

(i1i) d-monotone if there exists a strictly non-decreasing function a: [0,+00) — R such
that for every x,y € X, it holds that

(Az — Ay,z — y)x > (o||lzllx) — a(llyllx))(I=llx — |lvllx)-

(iv) uniformly monotone if there exists a sirictly non-decreasing function p: [0,+00) = R
with p(0) = 0 such that fir every z,y € X, it holds that

(Az - Ay, z—y)x 2 p(llz—vllx)- = ¢ < Mxy- 11; ">

(v) strongly monotone is there exists a constant m > () such that for every z,y € X, it
holds that

(Az — Ay,z —y)x > m|lz -yl -
%" Frrl pach2), s>p . Threls | ho | opersior
ATX DXL EAsiS Ly 2 XAy K2
g nx-grel by tamtrellction ;| g K34
muxgul sl _f,«z,a €Kt =efKs) ~
(Xt ey lf”

Pl

St | <A A X >























































































































































































































































































































































































































































































































































































































































































































































































































Lemma 2.6 (relations between notions of monotonicity)
Let (X, || - ||x) be a (real) Banach space. Then, the following implications apply:

strongly monotone = e/ cive .
/ X

d-monotone _ uniformly monotone

X siricly convex
X} / + X r&‘f[za:

strictly monotone /_’\*5 Leri-tms;.

u *r‘,;Al."{ é‘“l.. 7;"‘“)

[uvlg_ bad & monotone W oax =Mira .

f:'l:xy X it | geyh % by AT X if 7[._1' X
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