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g OHe'to.¢ .
HtsC Idtfta ifOds j 3O i MEdm dzOES,
10Cddzmcd?2 | smMkzHOtMmlse j dzdz 2
AZ10731, ¢ L j tcBcO2AHPLARDZ, M Odzd dztse , 2 3

UL RAALT VARO[ IDSIRM ALY SARE

O dzdzts s Oy dMe. OB tsls stftej Hj dzj dg' MeeHdWWjto] diygicdfipdz Off f es¢
dLEyddzr dr Moets2Mmlse O.
Annotation. In the paper, a subdifferential, an approximative subdifferential are defined and their properties
are studied.
sdzt yjor j: mdsted®Odz! dzr 2 Ctsdgzfp, Emdazsedd [ dfhdyO, MmEBHdW
Key words: normal cone, Lipsdte condition, subdifferential.

lojHjded mtslsw MmezeHdWWjtej dyd Odz s dzOte ¢
1 sdev Isd v sBtsBh j dadets 2 :Et(;@illq’gdzlsffr]atsﬂq‘fr]lsa, fgatzlz y @j sB |
st i3Odz detsets CtsdzzMO, o9 j fily szdat § W JstdZiOdEﬁdS@ﬁZ(mm@@@Zﬂd@fdz frpiz B
[ 2]), HOdzd dzser 2 di3f zdz' fipdg Mmd)L sodf IS dristhytisd-H @Bz dzj
f sz d dd qmlstsudzqgtsdglstsqguztseqﬁmmmdwlgte,;dzupqec&dzdasdzomco

d

HOdz! dgj 2" jd3 Htckzc dgt tolf isj Eisdedf s Ot Yls tsw ¢ ds@ipV dsts ¢ s

Mz HdNdey dcO dzO H dzW digf qydf@ H @ Adzgfs € i d RO s B B d2s ¥ fSteg dzy of @z s v
ftoj Hdztsy j dg' 9 ttOB SIsOR reisdzy § O @ j fisBe]j, dzdzt d3qd G diz Isird&r o "
[ steHEZAatse dyo [ 4 udetsa s W HMEGEN pEB HdW Y jtcditzg @O M d3" fdzi
r.1.1jdzslsO [-[69], MoHstisteO [o7]f £C dzs@ 5] OzOBEzOBPH BIstcj dzf Hickze

o Otcd @l s 5 C ) d dfPlisafte st juse .dzy d O dz
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Ifj tjLkd O §.1 sLwl L [7] (Mmd. bOCyj [8]).
1 Efls' X B OdOR 5o thls e GdefipifaX; R=R8{° a}, domf={x X:[f(x)|<+ 3,

X, domf, R,, =R8{+r}, R, =R8{- a}, Ii__mf(z):limsupf(z) inf sup f(2).

d>0 |z x|¢d

l sdztsy d o5
(X, x)—Ilm f% +t)?-f(X°)
' (Xg:%) = maxf * (Xg;X) -~ (Xoi- X)}. F, (Xg:X) = ma>{ £ (Xoi- X).F~ (X0: %)},
£ (Xg:X) = Madf * (X3 %) - £ (Xoi- X)), Fo (X X) = Max{f ™ (Xo;X),- T~ (Xoi- X)}.
cmdats, FraIg®) 2 (XpiX) d - T (Xp;-X)C-F (Xpi-X) ekl X. vseHO dijj B,
' (XgiX) 2 F7(XgiX) 2 F,(Xgs X) o F' (X5 X) 2 Fo(XosX) 2 F,(XoiX) § e X.

ANz deC W W s tej HJ dzj dzdzOw X 048D pfCiftdsh If ts @zl If ds jj oz’ dzts pEOY BB et H des 2
dplx)=Ip(x) Hdw &xinXed! >0. 1 tdsydlsj d dts HdSEsH OY o ff I2¢ d
ZOL ' 90 lsfw fize dddzj 2 des2p izt y kgl dzj Gztizts BH dzts © HEZEOW ¥ 2 dzC v
() ={x' T X" :p(x)? (X', x) g eal X} (mas. [10]) .

) sdzsy d ol (Xo) =HF'(X0i0),  WF(X) = (X;0),  WF(Xo) =uf T (X0:0)  d
Mof (Xo) = Mo (X0:0) d d3d § o8, W flg)E f (o), Mf(Xo) E HF(Xo), HF(X,) E WT(X,),

W (Xo) E 1 (X0) d F (Xo) E Hf (Xo) -
1 s dzs yE(fg={(x,a) | X3 R:f(x)¢a}, H(f) ={(x,a)i X3 R:f(x)2 a},
M(f,Xo) = (E(F) - (Xo.F (X)) 1{- (H(F) - (Xo.F (X))}

1emMEEX dX, 1 C. 1K@ Bhv Hsfkzhisdd &5 &Of c@o dzjsdsif g o3zt
X,, 4 Mmdd dz02ujlap»0,soRgsaxy Cmdey drad @as). utsotClf dshls: o
HEf Efisddr 7 dzOf )0 edfftigisdeq G lemm Gist @y o, G). 6§ L

[ d BB g0,0);M(f,x,)) =int E(f' (x5;).

1 5 dzts N gf (@, C) ={xI X:$t, ®O,ylss+t xi CG.J jc¢t o jtewjlshmw, ybt

g ((0,0);M(f,x,)) E E(f, (X9, INtE(f " (x0;P) E g ((0,0); M(F, %)),
int E(f,(x;®) E g ((0,0); M(f, X))
[ i BBO[ Mdfa ' § ¢ ZOW (o 5¢ dzgE)O X, ¥ (33w  Mi€g,0) = E(Q)

(M(9,0) =- H(9)).
[ § 3B indd: X- R,, (f:X- R,) MtsefMmise j dzdzO" o' § ¢ dzOw ( o t5¢ dzglz

X, I domf, ;%) =Fi(Xg;X) (F'(X0;X) =-Fi(Xe;-X)) ¢ tegfi X.
15 ds N, X)) ={(x\b) T X 2 R:(x",x) +a bt 01 & tk,a)l gM(f,x,))}.
[ § B0 hdE(f (X0:0) E clint EF' (xo:0),1s 80 (o) ={X 1 (< - DT N, (M(F,x,))}
[ d B0 WI-FHx,) =~ [(X,).
[sdd, ukX%=R.fdys f'(X;x), x- 7 (XgX) d X- f(XiX) Mk e dzeffatzjj?
WS ydd. sttsdi sofcdssSjonzzgzsl mm Wy j o O Wz dSxdw st € 6]
X- f'(XgiX), X- F7(XgiX) dX- fo(Xo;X) Me dzd dzj 2z § daj i t6r adzr j Wlkdel ydec
[ i B3BBG Hdbkdizd § " dyj o OV W kzegS ydkis fO(Rd i s dztsy dlsj dz' dzgs G H des ot

dzd § M d y J Oy q Wz
{BBLEOUJHB (ME. [ 6])

f (X, +1X) - f(X,) (x, x)—Ilm
t
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f(x,+lz+Ix)- f(x, +Iz)
I
[ § BBO[ Mdkdzd §h dyj o OV WS yexiPeddL d
f'(X;Xx) ¢j B (Ox) ¢f(x,;%).
wdzj Hilshdfddddfh dyje O W kS ydsh(Oxp dztfL(d,;X) Mk s dzd dzj 2 der j
W dz8 y {Y(0;K) =supf' (X, 2+X) - F'(X,;2) f wofi X.
) kgl domf. 1 sdsydd (M&. [ 1])

j () =F"(Xg; %), TP (xg;x) = suphm

f°(x,;x) =lim f(y+|x) fy) T (xgx) = ||msup M’

Va0’ (ya)et™, z- x
cHj M) ®E 51 zoyo ysa)l EE)sY- X, a- f(xo).

IEHj 3 ccotstedisf p gk gemba s wme 0jls ks dddsR )y Of fftots¢

iMd B dzd dzj 2 dzO% f tsdziz dz f t6j BOXP2ARO(X;X) dathif £ X ¥ b ez& ® dzYf dzg 2 dzO W
Of ftosC M WLR U g2 lsxy&PL " 9 0j s ¢ 0o dzs? Of ftetsC Md BOYdJ 2,
Mz dzd dzj 2 20w  Ofhy, LGS &Y BAGYHIE(X) § edXxl X. | 0o dats2 Mk s dzd dzj 2 d
Of fets¢ Md 3Oy dfjer IsiaylgCivstbds L dz0 fH(XE; Xhd e j 1

[ MdhfX) ¢ O dzOW Tz dzd dzj 2 dzOW D thYf tstiskyg g HED) 2O L B b 268y d dzO o dz' ¢
Of ftetsC d OIS o dz 5 Iz b dp® ¥ d & Xl §f S ezts L dzO WA K, )ud e L

[ § 3@ 2z M) = (X, X)wo dzw j sw Mis dzq dzj 2 des?  Bipy usERYE GBSO YT

St asH® Cds, S EM@A Y j o] dzydtelzj BO XS5 | Ots o IstYS ]

I HOd dgj 2" j &3 BEH] & Myd sy 0§ sts(s)didsadgaire dnliz magf dzj 2
H s i bzdack ritise dzj Iso Stev j (XYt fEO( g it af & X .

[ i BBO [iddf- f'(X,;X) e flse j dzdzOW focdzkdzj ftoj tor o dzOW fded L kz
G zOo dzOW flkze dzd dzj 2 dzOv O tptf YK F BOYdY ¥ ZdzS yd d

[ § B3BO [(Ifpddzd " dyj o OW WEkdC YKy, ooliztsiChyEysindsjdis dekf 6 & o dzOW
Mize dzd dzj 2 dzOv Of § e BOYdw ¥ zdzeS yd d

[ § BBO 1 .fdadf, dzdf " dyjo Ow Wz deSxydY ,EXRd Lzl § Zfls s, Is ts
U (F, +1,)(x,) E 1L (x,) + 1 L(X,) -

1} 2 (x) =maxdf,(x).2 f.(X)},  cfpii=ln, kubse djlse sigvdls diyiPess d
5C te g Mis dats fixls.d usttsouk@ dzj ¢ ¢ ts f izt s jiag s p isfipw j Isy iz theldrtsCotafj iy I§ dfty i) lsfdy ©
syl B tSLIdz@)Ing)({il' J?\:f(xo):fi(xo)}.

[ § BBO [Afmdi@i=ln, bHsodjkotkwjls bkhdassds [dfh{)o o 6t
dzi ftej 67 8 ZOW & 0o dZOW Mk B dzd dzff, % dzAXYRHNS & 1 EBR Y & €OV & dzzd «
Meddej 2 zon  offescndadyds  BEdkudd sH()emaxh () d
W (Xo) E €0 8 ™ (Xo)

2. JBIII(Xtos)qts;H;dzgdzqw: MzeHdWWjtejdydodss

I HOd@tsdE § OttOGtOWlgn dY M j tegOdzy ds@artibph s fiplsLolOy § dz' =
) EmMKiB OdzOR 50 5 tefsdyds ROXGH Idomsf, 1 sdzsy d o3

d+f(xo;x)zzm f(xo +12) - f(X,) (XX = i fxo+12)- F(xg)

X,t®0 t z- X,t®0 t
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d'f (X; X) = max{d"f (X; X), - d'F (X3 X)}, A (X3 %) = max{d f (xo;X), - d*F (xoi- X)},
d°f (Xo; X) = maxd*f (xo; X) - dF (Xoi- X)), Af (%0; %) = ma{d f (x; %), - o F (x;- X)}
s0C, dF@EX)2 df(xyX) d - dF(Xg-X)C-df(x-X) f ekl X, st didgfsi &,
d'f (Xoi X) 2 d7f (X3 X) 2 dif (X3 X) o d'F (Xo;X) 2 Af (X1 X) 2 Af (X5 X) ¢ e ] X.
1 s dzts af €x,) = pd'f (%;0), dif (o) = pd,f (X;0), d7f (x,) = pd™f (X;0) d
dof (%o) =Hef (X0) s § b, W 6,) EdF(x),  dof (o) E d'F(x,),
d°f (o) E d'f(x,), dif (o) E d'F(x,) d dif (Xo) E dif (X,).
[sdjisdd, Xe R fmpd h dyjoow W gk dgufyls doX, begt@qmf, &s
d'f (Xg; X) =17 (Xg; X), A F (X, X) =7 (X5 X). 3 514 Is ®E{x,) = ' (X,),
A (Xo) =TI (Xo), dF (%) =HF(X,) d df (Xo) = ief (X,)-
§datsot § misdl@)(x,) ={xT X :d'f (x;x) +exp (X', x) § teckl X} 0L 50 i
i Wi § e ] dzy d O dziss ¥ iz g .4 5 o
[ M dki(Xe;X) Mz h j s o d (X X) Gfti(X,; x ¢ dT (Xo;X) § wofl X.
1 EMICE X d X0 cIC. s s&g) =limsupt (C- X,) dzOL ' o O] Is e j dflstizzishl dz
t®0

CodkmMBes SXyCMd. [4]). chds, ykt
To(xo) ={ul X:$t ®0,$x,- u, Ylssg+tx, i Ch.
(ma@EX, b5 fdegFintfy- x|yl Cf. [iccs fesejwiQsnss uss
d'dc (X, X) =de(Xg, X) = di(X,, X) = limsuptd (X, +tX),
t®0

d,dc(Xo, X) =dg (X, X) = liminf 2d. (X, +tX) .
t®0

[sms no MdxhEjs) saes0 d std X300, (ScHO
s 5 dzlKf(X,) =liminf $(C- X)) dz0L " 9 O sw ¢ OMOLG gz’ lszxgtnREs dzlf Bt &5 . ¢
t®0

[Bisd®] Kyklstscno d bod dEXxpe0h 0, CsScHO
1 s dzs yE(fg={(x,a) | X3 R:f(x) ¢a}, H(f) ={(x,a)i X3 R:f(x)2 a},
M(f, Xo) = (E(F) - (%o, T (X)) 1{- (H(F) - (%o, T (X))}
J § BBO T, 1(0,0) =E(df (X;0).
[ ¢ 0L Ok § ehigBeadl T, ,00), st ©f6inTg @0 et jhse ksl
$t ®0, $(x,,a,)- (x,a), Ylstsx,,a,) MF,x,)f td ni N. 1 51 st iz
t (%)l E() - (6, f () d (@)l - (HE)- (%o, f (%) fecni N. sseno  whdas, uls
(Xosf (o))t (Xp,a )T E(F) o (Xo,f (X)) - t,(Xp,@, )l H(f) fednl N {lshys nO  ddsjj s

f(xo+t.Xx,)Cf(x,)+ta,, f(x,-t,x,)2 f(x,)- t.a, f tod ni N, Is. 4 .
é(f(xo"'tnxn)' f(xo))¢an d é(f(xo' tnxn)' f(xo))2 -a,. 1 st mg@@X)¢a d
d'f(xy-%x)2 -a, 5. g f(X;x)Ca. 1 sdzkz ud @x,a)l E@dsfex,;§). 1 s st Bk
T, (0.0) E E(df (X0

[ B0 dats (xja)bz(df (X0, Isdsf (x;x) ¢a d df(xy,-x)2-a. 1 51 sk

Iiminf}(f(xo+tz)- f(xy)¢a d Iimsup}(f(xo- tz)- f(Xy))2-a. [ M HO, (5 GftejH]d

z- x,t®0t z- X, t®0 t

ded N dzj 65 ftojH] dZO diBj B
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sup inf }(f (X, +t2)- f(x,)) ¢ a, sup inf }(f (%) - f(X,- t2)) ¢ a.
0! w0 g

[dzv dzrck BO G B J B
inf }(f(x0+tz)-f(xo))¢a, ~inf %(f(xo)-f(xo-tz))tta-

2zl B(x,dp), Zl B(x,dy),
o<ted, o<ted,

15 Y] H]didds  ddidf 5 de >0dk " dhisg Bk d,),
o<t ,¢d,, wubt
(X +x)- T a ey, (F(xo)- Fxy- Lx,) bave,
) tsdzts>aq;a+enl]’tsdzlzuq’d3, ks s n
f(xo+t,X,)-f(xy)¢t.a,, f(xX,-tXx,)-f(x,)2-t.a,.

) s sk @Ra,) i E(f)- (X.F (X)) d t,(x,a) 0 - (H(F)- (Xo.f (X)) 7 el N.

[BH 0o MmdjHiEsa,)udE x,). vofx,ads (x,a)ftd,®0d
e, ®0, s €x,a)l Ty ,,(00).1 st Is &EKLEXGPE Ty ,,)(00).v5cH O § s5dzZYdd
E(f, (X6:0) = Ty, (00). | § 5BO 1 5C OL O 0.

b s dets AN g, (00) ={(¢ )T XT3 Ri(x \x)+a 1601t (x,a)l T, (00).

J i G0l 3 ets ©odf@hsE X (X - DI Ny ., (00).

[ 5COL Ols | gz tigh'd ©f (x,), Léxé,x>¢d,f(x0;x) fogki X. uvscHO d&jjd,
(X', x)¢afeixa)l Edf(x;®.rL dzj2dsesd dsj § By, 00505=E(f (XD} 54 s s stz
(X', x)-a¢0 §tedx,a)l Ty, (00). [lhsn0o ndKidiN, B8, 5. .
dif (xo) EX T X :(X - DT Ny, (00))-

v0¢  CRRS,,(00) =E(df (X, s (xqtDI Nyi,,00) o' lsj¢ ayjsis,
(x',x)-a¢0 §wdx,a)l Edf(x;Poscno tsdzlz<i{*q’>0>§,¢ df{Ks; %) o woxi X.

1 st s okl df(xe)s. J X T X 1(X- DI Ny, QOJEdf(X)us6H0  ddsj s,
dif (o) ={X T X :(X' - DT Ny, (00). [ § BEO HECOL 0O,
lemMEEX dX,l clIC( dgl cIC). 1 sdasydd (md. [11], fm.181)
Lc(Xo) ={xI X:$d>0, $t,>0, Ylssg +tzl CH toff- x|¢d 0<te¢ty.

[djsd de(X) B¢ ter Ist 2 € sdzkzfy.

[ & BBO 17¢,3(00) =intE(f(x,;).

[ 5C 0L Ol j (df) disa) b { ., (0,0), s 1§ 5 Jsif Jodzjidgd,,(0,0) iz § flsch>Ds Is
d t,>0s0¢dj, tahd MF,x)fwed 0<tet, [(y.b)- (x,@)f¢d 1 st EBE
t(y.0) I E(f)- (X0,F (%)) d t(y,b)T - (H(F) - (X, T (X)) fta d|(y.b) - (x,@)| ¢ d, O<tCt,uvtsecHO
Wy dzts, (X s)) + t(y,0) T E(f) d (X0,f(Xo))- t(y,0)1 H(f), Is. §(x,+ty) ¢f(x,)+1tb,

f(x,- ty)2 f(x,)- th fted  [(y.b)- (x,@)|¢d,0<tCtyfIshs nO dzj Hizjls,
(X, +ty)- F(X)) Eb o 2(F(X,- ty)- F(Xp))2 -b gtad(y,b)- (x,a)|¢d, O<tCt,uvtscHO
d s J o, Ulsts sup ¢ (f(xp +ty)- f(x,)) ¢a+0,5dd

|y- x|¢0,5d, O<t¢t,

Y ke
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i 1 - - 2 _g. + . A . .
el ey, 1T Ko = )= T(X0))2 -a- 05d 1 54 b Widxix) Ca d - df(x-x)¢a, . .

d'f (Xe;X) ¢a. 1 s dzlz u o g, @)l EE'F (X,i). ) 514 b gz ,(0,0) E E(D'T (x5;0).
C M das , | ks, €0,0) E int E(d'f (x,:0).
{ B 6 Ols dztéx,d)h E(D'f (X,;Q), st ) kd>0poe sy d'f (xyly)s<b
f ef{y,b)- (x,a)|¢d, 5. T (X y)<b d df(Xy-y)>-b ¢ efy,b)- (x,a)|¢d} 5t ssBE
inf  sup }(f (Xo+t2)- f(X,))<b d inf  sup }(f (Xo)- (X, - t2))<b
n>0 |y-z|¢n, O<ten n>0 |y-z|¢n, O<ten
fed(y,b)- (x,a)|¢d [shs O, (6 SYtjHjdjdd dcihu 6OCHH]H U &S
sup }(f (X, +12)- f(X,)) C Db, sup %(f (Xo)- f(Xg-t2))CDb

Zl B(y,n), 0<t¢n Zl B(y,n), 0<t¢n

f wf{y,b)- (x,@)|¢d1 s s Bakttz)- F(X,)) Cth, F(X,)- f(X,-tz) ¢tb § o g

I(y.b)- (x,@)|¢d,|y- Z|¢n, O<tCR.{ sfe v O fydzfnixP)+tabd EF) d
(X0, F (X)) - tzb)T H(f), Is. k(zb)l E(f)- (X0.f(X,) d tzb)I -(H(E)- (X0, F (%)) §ted

I(y.b)- (x,a)|¢d,|y- Z|¢n, O<t¢Hh. UEEHO q dsg § o, Yk
t(y,b)T (E(f)- (X0, f (X)) 1{- (H(F) - (%o, T (X))} e |(y,b)- (x,)|¢d, 0<tenm, 5. j.
(@)1 Ly (0.0) 54 s 15 agtint E(d'F (Xo;P) E | 5.5, (0,0). BEHO qdzj j o, Yy

int E(A'f (X0;) =4 y(rx)(0.0).J § BBO HESCOL OO,

) tsdzmqu,,(fYXO)(O,O):{(x*,b)l' X"3 R:<x*,x>+a bt O f tc(x,a)l {MU,XO)(O,O)}.

[ j BBO 7 azd E(f' (Xo;®PE clint E(f' (x,;0), s g tc das fodzj Hize b jj tt0o j
d'f (o) ={X T X" (X - DT L., 0O}

[ 56 OL Ols | gz b d l'f (), Léx%,x>¢d'f(x0;x) fedkl X. v cEEe ylsts
(X' x)¢a fedx,a)l EAf(X;®. rRidzj s 2. 3 fggd.p OD)Int BES(H: ).
) 54 s BX)- aC0f elX,a)l Ly, (00). [ty dax ubis] wixn)(©0), . .
d'f (%) E{X'T X" :(X' ;- DI 4 wmcr.x0)(00)}-

1 2@ - DI { Mex)(0,0).5 0 € Oy x,) (0,0)) =intE('f (X5, Is 5 qL

(X'= DI L mex0 (00) Mdzj vz KX, xu@ag 0 § wdx,a)i iNtEMT(x;§). 1t khdsed:s
sme HO o X a Alsiste (k,a) | E(d'T(x00). utsen O f xibxuth (X208 5

f el X3 st is wdbtd'T(xo),ls . K. X 1 - DI L Mo QO EdF () 56HO i § 5, uk
d'f (%) ={X T X 2 (¢ - DT L mix(00)). | § BBO HECOL OO,

[ fagonvd'f (Xo;X) Msefiss | dzdzOw % S ydw ( MasdT(L) )b § s Ubts Bt
sud<x*,x>:x*|' d'f(xo)}zm—nvd'f(xo;x).[ gz h j flso kjls fke dddz 2 zOw f &5k dzj
N dzS HEK)ys 06 0wh(x) Qe (X, x) § el X, dfgx,) dzj § & 716 ¢ gonvd'f (x,; X)

ol X.
] tsdzts>1(ﬂfc(‘9(0):{x*|’ X" 1d'f (X, X) 2 <x*,x> f Kl X},
d‘f(xo):{x*i X*:d'f(xo;x)¢<x*,x> f eyl X }.
¢ mdass, X Fuddi(x,), s T d'f(xp). 1 mamd o f (xo),ls w0 f (Xgi- X) € (X3 X)
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f ekl X d dzd d f (Xp;- X) 2 <x*;x> ekl X. {lhsno ndajlmdfXs), | suskss dk
codf (X)) 8dF(X))EdT(X,). [lskilsdds, ulbs o 8060jdE(xHE&E @) ddzsy j mk
dzj Mo OHO s dixgedesy j llse t5d3
. . e O0:xl C,
1emMEEX dx,1 C. 1sdzts>1yc£@<)—%4_0:)(T c
Ye(XiX) =Y (X X) =0 § e &1 G(Xo), Y e(XeiX) =Y c(XgiX) =+ £ 6 &k Gy\c(Xo)-
UOECyJ Cﬁlql%()(dw) :d+yc(xo;x) =0 § ookl 4c(xo), d'yc(xo;x):yg(xo;x):+ cfted
XTI 4 e(Xo). ¢ Mdzts, | yES=A §tetf, [ intC.
v OS¢ UQE,(00)=IntEMT(XeD) d 1co)EKc(xg)ETe(xo), st §sdzydd, ub
clint E(d'f (xo:®) E Ky 1) (0.0) E Tyyr ) (00).
1 sdztsy d o3 .
Ne(Xo) ={XT X" :(X',x) €0 8 e (Xo)}, Mc(xo) ={xX'T X":(X',x) €O 16 K (x,)}.
[ j ko nagl C, b
cf 8 1ddc(xo) E Ne(xo), cf 81 dlde(x,) E . (X,).

TjeSt fesojtewjlmw, ybkt

[ 5C OL Ols jldas Qnﬂkm;lscgl*lizoi{cbd%(xo)lé Ne(X,).1 5 i tej nxildi@g)istseno d
std ¢ Is s aldg(Xo, XF06 B @z | d,dg(X,), Is 50dg(Xe,X)2 (X, X) ¢ ekl X.
) s s xB) 60 f ekl To(Xo).  [lsme wo  magsOrIENOy)ss0c  Ngx,)
Codfh, bt BhAddr) ENeo). R 5] NNt 1S N(Xds s
SX', X)L OBC dzzlst 2 € tsdflfggjl.d,dg(bsoi)ENggko).

OO dydzs HBECOL 9O jlsfqw olststetsj] oCdzs yjdedj. [ j BBO HBE
J § dses@ dZ-f)(x,) =-d'f(X,).
[ 5C OL Ols jddn dgtds,o sy Is ts

- F(xo +12) +1(X,) _ f(x, +12)- f(X,) _

d* (- f)(X,:x) = lim - i =-df(x,:X),

(-)xeix) = Tim t lim : (XoiX)

4 (-H)(x:x)= lim - f(xp +12) +1(xo) _ iim f(x0+tz)-f(xo):_d+f(xo;x)
z- X,t®0 t z- X,t@0 t

Tl X. 1 tiksBk
d' (- )(xp: ) =maxd’ (- £)(Xo:X), - " (- F)(Xoi- X)f =
=max{- df (x4;X),d"F (Xoi- X)} = d'f (Xi- X).
fedl X. [bhsHO ddjjd ubs
d'(- 1)) = T X1 (xx) € d' (- 1) ki), x T Xf={ T X1 (x" %) € df (g3 x), xT X =
:{x*l' X < x*,x>¢d'f(x0;x) g eyl X }=- df(x,).
[ jBBO HEBCOL OdzO.
[ § BBO [ MdR. o (pls% abWMslS fo- R, (f:X- R, )djftejttr odz® o Ists1
X, I intdomf,  @f{x,;x) =fi(X,;X) (d'F(Xg;X) =-Fi(Xe:- X)) § e ki X.
[ 5COL O MifaRe R, o7 f2C dzOw W kd€ ydw oflfintgamislaso o Istsn
L Mmdzjumlsedw 1. 4 ai[sb2d sy @i als sz ezt o NEdOMIidIY 8 {(ly©BE
df (Xos X) =17 (X0 X) =Fi(Xps X) d dF (X3 X) =F7 (X X) =Fi(Xp;X). [ d ¢ €65 ftetso jtewjlshw,
dzj a3tstB [8]) - fi(Xgi- X) € Fi(XgX). 1 54 Is ©'dfx,; X) =Fi(Xg;X) § okl X.
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0 2O dzts oty tew j sMw o lsstes? MdazEzy®2. [ j BBO HECOL OdO.
[ 8L dzopfx® ={x | X :fi(x,;x)?2 <x*,x> fodxi X}. [fdd of kS &OY Wik ds
f:X- R,dzi ftojter o da@l dntdomfyC jists dL  dzj dscsr d'fex )= pi(d3).d &5, ulsts
[ i 3BO[ g X- Rdf,:X- RWkdS yofg domf, 1domf,, It
d'(f, +,)(Xo; X) ¢ d'F,(Xo; X) +d'T (X, X) § e ki X,
[ 5COL Ols jriz fistpts) H j dzj dedw dzj § sMtej Hiplse j dedaets Mdzj HEZjls, vyt
d"(f, +f,)(Xo; X) € d™f;(Xo; X) +d'F,(Xg; X)
d (f, +1,)(Xo;x) 2 d'f,(Xo; X) +d f,(X4; %)
U th(i X.v0¢ 'CCD(¢1+f2)(X0;' X) ¢'d_f1(xo;‘ X)' d_fz(xo;' X)’ Is s d dSJ J d3
' (F, +F,) (%o X) = Max{d” (F, +,)(Xg: %), o (F, +F,) (Xpi X)} ¢
¢ max{d*f, (X X) +dF, (Xg: X)i- A F, (Xgi- X) - A F,(Xi- X)} ¢
¢ max{d’f, (Xpi X) - d'Fy(Xgi- X)} +mMaxd 't (x: X).- o F,(Xoi- X)F =0T, (X1 X) + 0 (X5 X)
ftoki X.[] j BBO HESCOL O0dzO.
RL dzj B3 2.8 Mdzjubkjl, ylst
d'(f, + ) (o) E{XT X7 d'fy (X6 %) +d'F,(x0: X (X, X) f e HI X}
[§ B0 [ MdBzd Y " dyj o Ow ¥ Xigh ydfX pBUEGG)E 1T (%), g (X,)

-mMeeHdW W | Biz@Gg§ Odz
[ 5C OL Ols jiddfipfiiptslsted &3 sBtsBh j dadzgz® ftesdL o sHdzzE s dZ0t6C O f &5

fO(XO;X): ﬁ f(y+lr)_f(y),fo(xoyx): ||_m f(Y""T)'f(Y)

Y- Xo.l €0 y- Xq,l ®

c mdzts, FoqB=-f (X;;-X). stsdhdfEXesR gZdf" yj o0 ¥ hizkghsds
ssYS d X, domf,ists  d'f(xy;X) =f" (X, %), d f (Xo; X) = (X X). 1 51 sBdk
d'f (Xg; X) =F' (Xg; X) € FA(X,;X). 1 51 s ElEHX,) =HF(X)EMF(X,). [ J BBO HECOL OdzO.

[lsdsjlsdds, isfsn d tisjsts jjdpeizifte 2 § 50 X§.55 [T E={bj(Xs)kucyos ¢ o¢
fstescts HAWW o] dNd ol za@w do eEEdizj o stew j 5 EhasXgs [ dfh o

() = HF (o) = I (%) ={Df (xo)}-

§ dats>y § s o ©F (X)) =X T X :(x,0)1 Ny, (0.0 %OL 5o j 5 Ik devipelddzcc
ke Hd® W]t dyd ddats ds LS yd d

[ Bl dz@rdfx,). 1jyeXisy , 0 dzOL ™ 00 s 1o i idaflg i, ds dazO Y e ©
imad+ly I Crdzw dzé 30, X 1 C. [ desy jMmbots aMjn ojCltstess, bkHo dz
Msslsdatsh jdzd® ) ftedMms Hddede” d3 L€ edf] jditzin WazOayjOylgtshint dtotscts tedg o Ccisdalz, fr
Cd tetL dzoy®GMmMdaylsiL) .

wdzj Hilso g [ M&dX . € tsdzj ydzts d3j to dzts § fedfspoddlf ethlssd st
Nur ey (00) =11 (X = DX T df (x,), 1 2 0}8{(x,0): X" T df (x,)}-

[ 5C OL Ols j da'Ofls o ﬁ@(gXO)(O,O):E(d,f(xo;(D d df(x;0)=0, s dd&j J &, yls ts
O.a)1 Tyx)(00) 8 a20. 1 st sk, dl)i Ny, (00) mdzj wijd 20 gt
St Hj &Zj@EY Mmdjnkjls, 0 GHsdf(x,)Edf(X,).vB6HO f 5 dzkz y d o, 1
(0°C,0) +(df (o), D E (Af (o), - DE Ny ,.,(00). w0OC SN, (00 ¢sdkf, bt
1{(0'C, 0 +(df (Xo),- D}E Ny, (00) §dl 20, RL Isjstjd  8.1[13] My

(0"C,0) +{l (d,f(xp),-D:1 2C = NM(f’XO)(O,O). {lsfs 1O d&i(Q°®0) Emlﬁ(;sXO)(O,O).
] 54 Ists sk



28 Z{/ L¢9/ | bRyMI®, n S

(0°CO)E{(x, 01 X3 R:(x",0)1 Ny, (00 ={(x",0):x T o (x,)}:

sEEHO B Ny, @GBB( (X~ D:x T d'F(x,), 1 2 0f8{(x",0):x" T df (x,)}.
ddzj HMmMlsad,j HSCOL Odzats.

RL it flg)ddy nizjls MmdjHk:hovw Isjtte] GO,

vttt B MAKH.shisde 0] s X,d dombs WSS Odzr dese 5 oBq dzd Bz BO  d dzd
B0 ¢ fnd ek f (xs)s

[ 56 OL Ols j @zinftdsf o sls)g WS eOdzy jaESEWO dz dzr o3 B dad d3fogea®X Y tstzS v o d

f*(xo;x):@f(xf’ﬂxt)_ )z sifsat)2 0, O] §f(x,).

( dzd KEwEdy j sty d&sC 0d d o3 B@Khd dssiss &3 % 2 dzS yd d
'f_(xo;'x):'”—mf(xo-t)f[)-f(XO)ZW-f(Xo'tx)"'f(xo)z 0.

t®0

1 51 sE'®;x)20. uvscHO PEIIEE). ubjstttj BO HECOL OdO.

3. wukBdddj2dr j] OffsCMddOoydd WekdSydd o ksycj
] HOdGdzsd3 § OLOGCEOW | GftjH, dj d Cfdf tafts Sy ey Isief o dpr ¢ fijpesRd

[sgjlsdd, ubkss o tBXi dlfixgrU(D] df xgg)ydw
X- df(Xe;X), X- df(Xe;X)) dzaj weodzw jlsfw fkze dzd dzj 2 dzts 2 . 1 s bsdilz  to
SftejHjdjddy MzeHdW¥W¥jte] dydOdss .

(fdzd WedSapfftejter o dz0 Xxgl dosbukf Mk j ekl ®S ], yls ts
1 1 .
;(f(y+t2)-a)¢;(f(y+t2)-f(y)) fedy- x[¢d t>0 d (y.a)i EFf), y- x,,

a- f(x)). 16Ls®gk

% (xg;x) = limsup fy+tg-a _ g, T+ IZ)_ ).
Y- Xo

(v.a)et®, z- x 2 %180
RL ftojndsyjddw 7. 3. 18] fW[x,; M) X ojRs, feEsisls g ndagov ¥ & dz 1
stx- fU(x;X)or f2C ZOW W ldeS ydw.
{5 Isdds, fsftfhjdiydep OV W EdeC gy B ddLd ISs5YCd
limsupf' (u;x) =limsupd'f (u;x) ¢ f°(x,; X).

IEHj B3 eottedls! Qo yldstsa ¥ Réz8 QY D OB d™, Q)M e dzd dzj 2 dakz s
Of §f etsC MOy df Pdzdiz B dzd deff B dz@tizj § ¥ j Wjdeddez W RdzC QD Mo
Qo QObMpiRo dQoMh Qb QQoM f§doy & Q (QF d,Q) cze dd dzj 2 dzOW
Of f tsC iUt U2 s =y ERIL © o OF K™, Q) ¢ zOo dzs?2 O f esC Mg BOYd j 2
fMEh j Mo kM QAEEE G s dd dzj 2 ZOW  OQ4 tchs © &) dXO YQds tf t6 P .
| 0o GEPhd™, Q) ke dzq dzj 2 dzs?2 O f to s Cp d YR F I L WAD dg Dol t6 j L
(@ onp, F"(Xex), 2 o),

{Bjsdd3, vyt o w8 j QI Q)HN e di fiOR s dpgd By dats

MudlsOb Mk ddd) 2 ds?2 WYkdSydj2. 156 o { tdushyjsddgdvdzj 2 Bz8ez] j
fsdzzdzj ftej o o dzOW MdzdL 2 W ldeS ydw.

[ mdap Q (QRA™, Q) Mk B dzd dzj 2 &ZOW OF { to 5 dsdEREd s W & dzS y d d
1 on ¢ Qn, h(0),1 QN ) Z0L s@f e s d Ol d o dz' &3 iz B AYdigY j ts jsae d O dzts o
§ BBl &zOoQRIA W Ry hd™f(X,),Q Qb ). [ Mikzd O o QAOAA™, Q) Mz B dzdf dzj 2 O
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Of ftetsC fd BOYJQ o W Hsasapsdid bt ¢ '‘Qm, KW'h(0),7.Qn) &zOL ts9 j &5 G dzOo dz' d

Of ftesC Md BBOIsSd o dz" d3 Mke Hd WY j tsjsiz§ d Bdztsds dzd HH®WGH I &L
d Qo ,Q Qm ).

lEmiEdfh dyj o OV U kabydy oo0€&dEpS QQo Q ofhhlss
QoMove dv gy dd dj 2 ds?2 Of § tots (O d K8y § J a3y Sageotdal B M j o3
fdzz yOj daj W o @mjzisfgry daj &@asds DY § tots COp d ds@&wd jj 2 Todzdf f12C djd o O
W deS yde , oBus Q oMb f BEN o.

1 O34 uOdedfilsdsd sH &3, ulsts QmisdfdedpiHdiagXzd O f tesC M BOYdd sy
) Sdztsy GEQLMy aQ4 I kEHj B csotsdlsiQe udstm® RE dRUEz S 0§ Is

Qfkze dzd dzj 2 dalz ¥ O fOfote ts § MA@ B dzef dzj 2 dzOW § sz dzj ftej o' o dzOW fydzd L
N 0@ QoMo teéy O.Q-cze dzd dzj 2 dzOv O Y stz W dEOBNIROjL lso®] ¢ dzO o dats 2
OfftesCd BOYdJ 2, J MddQ-dy s dadzdzj Mndzd® 'z | BY, tH tedsOheRpais O 1Pgdy ts

f oy . [ oz ZO o' @@ B dzd dzj 2 dzOW Off f tc 50 d 3@y § JISSY Hz@€ 5 g o3
CzOo dz' &3 Of Y tetsC Md BOIsdo d" d3 fiyes HIJEHKE] jis B dzy dzO def @&o Wi 29 U d d

IstdsmrﬁldﬁcksziPGDW S hobw o dzv Riglinezrd dzj 2 dets? O f o5 C MY BOHAF I W Iz
w, W) deyqdtelzj OO andls &Y sapusly. Po .

[ 5C OL Ols jld figisds tsGSFehw o dzw j Isfyw  Mlze dzd dzj 2 dets? ¥ f stwm&B d B3Oy §
UBEHO 6 SRBPAY dzqotxm’lj‘ftscp'*wqdzdw(m MQoMh QQ on o owmﬂl]’teq’

OV 8 s sE®DM  Ghid QQoN o &St tedy G fisz QBN o &5h ah
5. Q@ QoM &b sy 08 sdzyddk, Ykt
Whd QQOM QoM QoM QQoi &b
f tedh &g sMe v O fidRuEy k) fdsastQjadty &Sy eay @, aj . . [ j B0
HEEC OL OdzO.

[ § 3B & dzC v &shohiv o dzw Rifgs dzd dzj 2 dets?  Of f tets S d d3@yG jj 2 W 2 2
lsEHO d Itd QQOBSCHEN Q106 A ey .

[ 5C OL Ols jld& fij@de tsciSutiv o dzv Niglpw dzd dzj 2 dets?2 O f tots Chyd ds@ykdj?2 W b
®. UBGEHO f s s 0y dpsded s o o @ d dzd QQoMw
GO®@QoMh Q QN o Ghif sdr o 1 st @R i d QQon o
wihd ¢ Mdz@, Qofleots &sh oy K. "GaMp i te gy 8 s dzlz y d &, "Qonls ts
Wit QQoMwg BtcOlsdetsy klso jteyHjdedj btedodOdz dets. [ j BBO HEECOL

[ § 330 A & dz8 i &shitiv o dzw @Hnfip's dzd dzj 2 dets?2 O f tetsCyd BEWE j2 Wz d
sseHO d Istsdz QB can] €@ don O

[ 5C OL Ols j ld& fiyj@de s o dzv §¥'igfge dzd dzj 2 dets?2  Of §f tots Chyd ds@YWLdj?2 Wk
®. UBGHO RS s Oy dzpddedis § tod ov O d dzd ‘T Qm Mo
GO QOMh Q QN o &Sl § t don . l 51 BEGHE Ghid QQon o
Wb oy . ¢ M dzt), " Qofleas &Sh oy K 'QaMp &Shdt ey A8 sdzz yd o5, ylsts
Wil Q QoM il edy o8 s Ists iz

QoM ot teéfh . [ BteOlsdetsj klso jtoyHjdedj Istedo dOdz daets. [ j dgc3

b dzOdzts e d ydets  tetso j toWQas s o wdsdsw JdATCE prfdvdzj 2 dzts?  Of f tets S My d
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