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HiE.

KA AR B BN AW TR, BT BN BT B4y
W ARy ik, HEAE W RS e . BB RS . 1 FAEE
AL 1) WA 5T R PR SRR — 20 A V2 R PO AR 1), ST 38 J T 1) S D A & st 7SR
1 BTSSRI, M E A4 T Banach 2% [8] b [F544> A0V B8 (K 6 4 AR AE 1K)
A,

BAREM TREEAP G S SRIEE (AMEE) B, 5, —
M (AL ) A B 28 07 72 R0 O R 4 R 0 Il B IE AR R A AE M, S B K T —
A5 HON B RV RFAEAE 1) R ) ERRAE . (R — 4 AE(E, Br/MVRFIE(E). 7658 2 ®rp, &
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2 /ﬂ f(z)dz = 0. fENBZAR, 4t TRAEE 19— LA S,
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F1E & MR

BT AFEA RN RS 71, T TR AEAE 17 8 (6 S5 — 20 R 32 bR AR A
) B, SR B J T N DA SRS () B 35, AT E A2 Banach ZF[A] R fK1Y
I3 FZ R IR To 2 A AR B IR A7 AR

BT, BAH fi— FBR fi BESAT £, B fi— F BoR fi HBSETF
f- XFHEE A5 B, H d(A,B) %7 dist(A,B), BI%E& A5 B Z AR (A
AR~ R).

1.1 Banach Z¥8]_FHIH 0%

WX MY ZMHA Banach 0], 2 & X FH—NITE, B F:0— Y &
gl B(X,)Y) & X BY HEREME T HRKES.

1.1.1 Fréchet %

EX 1.1.1 A f EE 2o € 2 &R Fréchet THE, WmRAE Ac BX,Y),

1£4%
[1f(zo +u) — f(@o) — Aul| = o(r), & |lul <r— 0 H.

BT AMA f A g &4 Fréchet F3.

T ERAIFIH Fréchet S A ff— Lo R .

(1) Wik A f7HE, —EME—, WA fo(o), Df (o) B f(z0);

(2) WAR Df(z) : v € N— B(X,Y) RIELHG, WK f € CH(0). FIHMEE:
AL S CP B, p=1,2,---. BRI f e CP(Q) ¥R

DPf(z) := D(DP~' f)(z) € B(X, B(X, -, B(X,Y)--+))), Yz,
N’
p
DPf(z):z € N— BX,B(X, -, B(X,Y)---))) XT z &L
N —

P

(3) HABAS 4. & X,Y,Z =4 Banach Z¥[f], FEEU C X,V C Y, Bk
S fU—Y, g:V—Z. XK xo €U, yo= flxo) €V, f F g 53HILE zo A yo &b
Fréchet AJ9. A go f 7E zo ALt Fréchet T, H H. (go f)'(z0) = ¢’ (o) f'(z0)-



‘2 F1E B& &R

338 1.1.1 Bk f: X—Y R OVW AL 2o %4[5*3&1*];%‘?:&’1, 7T 4 f’(zo)
R K.
WER AR A = f(zo) AR, WAFLE {2}, |zl = 1, € > 0, B4

[ Az; — Azjl| > €, Vi#j.
B 6 >0 7w/, Ak
| f(zo + 6x;) — f(zo) — 0AzZ;|| < €6/4, Vi
AGiAA 2o =0. LAY iAj 0, A
€6/2 > || f(62:) — f(6x;) — 6.Az; + 6 Az
2 |10 Az; — 0 Az;|| — || f(6x:) — £ ()|
> &6 — || f(6x:) — f(8z5)l,
B
I1f (6x:) — £ (6z;)|| > €6/2, Vi#j.

K5 fREEAMETIE. .
REAR  BRIENTHE U L f e Ol MARMERMN o 2’ € U, oL
1

f@) - f@)= [ G0+ (1)
0

=/1 fz(tz' + (1 — t)z)dt(z’ — z). (3.1.13
0

1.1.2 Gateaux S

EX 112 K f:2CX—>Y,z0e FHEEG heX, & |t| EL A
A zo+the 0, LMK
lim f(@o +th) — f(zo)
t—0 t
B, MAR f 7 2o & Gateaux T, FREMBRAER f £ zo LEF & h #) Gateaux
o, etk fo(zo)h, BP

(1.1.2)

P+ th) — (o)
; .
ok fE QWHE—ELAER Gateaux TTHAEY, WAk f £ 2 E Gateaux TH#.
% fa(zo) € B(X,Y), WA f £ zo REHHRLMH Gateaux F3%.

fa(@o)h = lim



1.1 Banach %[i]_Lf)# 52 -3

KT Gateaux T8, L HE 5 Fréchet FH5E M E I E &M Ik S,

I 1.1.1 & X,Y & Banach 18], FE R C X, f: 2— Y,z € 2

(1) =R f £ zo & Fréchet TTH#k, M| f L8 2o L BH A RE M Gateaux ¥
#, HE f'(z0) = fo(zo), B f & zo &89 Fréchet F4L5 Gateaux FHA8F).

(2) 3R f A& zo BIARRA LA A RL MG Gateaux F3k, H A Gateaux $4
fa(z) £ zo &4, ARA f 4 2o & Fréchet T4k, LA FHA0E.

MERR (1) iR R, X TFALRT e X, 2 |t &SN, A

f@o +1th) — f(xo) — tf'(zo)h = w(zo, th),

ﬁl:f:l (U(.’L'(), h) %/51-

Ihll—o  [lRl e

e th th

f(.’L'()+ t) —f(zO) —fl(l'())h= W((E:‘, )
e (zo,th) [|w(zo,th)||

5 Ww(Zo, o w(To,

Jim —t—H =bhm = 1M =0,
it A

lim f(zo +th) — f(xo) o PR

t—0 t
BRIt f A7E 2o A Gateaux AT, HEAH RLMEM Gateaux FH f/(z0).
(2) BA Gateaux T fo(z) 7E xo ALIELE, Xt ¢ > 0, 46 6 > 0, 134
|| <& B, &

| fa(zo + h) — fa(zo)|| <. (1.1.3)
THIEHY 0 < ||h|| <6 B, 1EE
1 (zo + h) — f(@o) — fa(zo)hl| < el (1.1.4)

L h L 0 < ||h]| < 8. ARG f(zo + h) — f(@0) — fa(zo)h # 0 (M, EXA
REAL). tH Hahn-Banach @ H, fF1E ¢ € Y* W2 ||6] =1,

¢(f(z0 + h) = f(z0) — fa(wo)h) = | f(xo + ) = f(z0) — fa(zo)hll.  (1.1.5)

o(t) = ¢(f(zo +th)), 0<t<1.



4. F1E A& MR

S ¢ (t) = ¢(fa(zo+th)h). BHIFFEAT, F1E 6 € [0,1], 17 ©(1) — p(0) = ¢'(6),
B

¢(f(zo + ) — f(20)) = ¢(fa(xo + Oh)h). (L.1.6)
FAHX (1.1.5). R (1.1.6) Fk (1.1.3) fFH#HEE
[If (o + k) — f(x0) — fa(@o)hll =¢(f(xo + h) — f(@0) — fa(zo)h)
= ¢(fa(zo + Oh)h — fa(wo)h)
<ol - Il fa(@o + 6h) — fal(zo)| - Al

=|fa(zo 4 6h) — fa(zo)| - Al
<ellhl,

BIR (1.1.4). # f 7E o 4 Fréchet AT, HH f'(zo) = fo(wo). WEHE.

1.2 E&MRESIRE

ENX 1.2.1 XX A —A Banach 18, 2 C X, 2% f: —RAFLHE N L
ART¥&8 BTHFEL) N, wRE oz, — e R (23z;,—zeN) TAEH
1i£gxff(wi) > f(z).

HFizdk f: N—RAEN EREF#EYE (BLEFEY) ¢, PRE No2,— 1z €
RR3z—zeN) TAER

limsup f(z;) < f(x).

ENX 1.2.2 % X 22—/ Banach &1, 2% f: PCc X— R EE 20 2
KB F A By BRARME (A B KAL) 4G, HAEE xo $I4ARIR U(xo), 5T
2N0U(xo) FRTH z, #H

f(x) 2 f(xo) (f(z) < f(=0)).

EX 1.2.3 &K X 2—A Banach £, £4 Nc X, 2%k f: 0—RATF

K B3 {xi}, € 2 ARAMAMEF], R
i fled) = Jof £

iz d f A Q LRESG, R QAFFE lim f(2) =

||| —o0



1.2 T&MHRHRE 5.

1.2.1 EEZFHREFENLERH

I 1.2.1 & X & Banach Z8], FF & 2 C X, & f £ z0 € 2 LIRASKAM
BB AL, B f A& 2o & Gateaux T AR A, 5HFAEAT h € X, #°A fo(xo)h = 0.
R ARG fE 2 € 0 RIERERBBAME. WAL zo AR
Ul(zo), 113
f(@) > f(zo), Yz e€RnU(xo).

o he X. T |t EMU/DEE, o + th € 2, BRI
Fy(t) == f(zo + th)
SFF |t & AME X, AT t =0 MW EIRAME. T& F(0)=0, #HAE

f(zo +th) — f(z0) _ lim Fy(t) — Fx(0)
t t—0 t

fa(zo)h = lim = F}(0) = 0.

L.
1.2.2 EFHREMELEN

R 45 A& Weierstrass & B EIHE .

EIF 1.2.2 % X & Banach &8, 2 c X 3B EHFHXBAE, 2.5
fiR—REQERBTF&EGN FRAfEQLIATRALANTAR, Brik
xo € 2, 1#4F

f(@o) = inf f(z).

TzENR
ERR #ic:= Inf f(z) = o0, WAL {z:} -, C 2, 1] f(z:) < —i. BA
@ REFIEN, RGINA oi— z0. XN @ RFFFIXTAE, FiLL 2o € 0.
f T HESEHR, f(z0) < limint f(z:) = —o0. EFERH [ % 0 LH TR,
WA TS 2 {2}, € @ BREAMEUFES, B f(z)— c. B Q RIFFIEMN
IS8 AR, RPIAN 2— oo € Q. FIF £ 955 F vt

¢ < f(zo) < liminf f(z;) = lim f(z;) =c,
1—00 1—0C

Bl f(wo) = c. wHEARIE.

#it 1.2.1 K X 22—/ AR E Banach Zi8], K ¢ X 5 XA %, f
&K EHBTHEG2 % MBS K AR, f £ K LRES. A fE
K EBREB|MME, BPAE 0 € K, %47

f(zo) = inf f(z).

z€EK



T F1E P& MR

MERR e K BAMEN. B X RERMK, Bl K Z5551EK. dE
H 1.2.2 JE5R L.

THEMEE K 2R, B f &£ K LRBEN, TR o € K #5 M =
fz*) >0, HEHFE r>0, H2ze K HH ||z >r B F fz) > M. HABR
Banach %% A4 (175 51 PR 2 55 50 B (K R HI B8 ISR, BTLA 2 := K N B,(0) X
FEMISEA. WRYE B 1.2.2, f71E 2o € 2 18 f(z0) = migﬁf)f(ac). BR 2 e 0. Fit
MreK\NH,F

f(zo) < f(z") = M < f(z).
T2
f(=o) = inf f(z).
HEB 1L,

T 1.2.3 &K X £2—ANARHMFE Banach £, f £ X LR FHA R4
THELZ R WwREE-NARGHICFEF], A fE X LRI ML

iR T f7E X BETR, A TR ] (o), c X A RMRME
FE3U, B f(zi)— inf f(z), HHAEEEES O, #8 |z < C XFE i KoL W
h X RERMK, Pk {z:)0, RIIVEMN. AGAA z— 20 € X. FIA f N T
4 M S

Inf f(z) < f(zo) < liminf f(z;) = lim f(z:) = inf f(z).

WA f(zo) =ziél§(f(m). UEEE.

1.3 M H

WRFHT R RSP XK 2 ZFE@M, AT RES, 2Bl Eid
1 fllp = I flle(2)s [flk+a = |flk+a,2 = [ fllor+a(a)-

b 2 B AE I T IR R B B R B IR R B AT RS —ANE
PN 7 8 (1 E S B FUR I AEZEME T T A

W p>1, E X p*:

n
p*=n_pp fip<n, p=0c0 Hp=n

UL 77 R KL A 7] R
—Apu = |u[? %y, zE€ 2,
u =0, T € 082,

(1.3.1)



