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(b) H(Q), FEHEFEMFNFFE Q PE LATA LR .

(c)CR, R LEFAMIAAER -BEMRAEZABHNEEK 7140
R Fr A & R Az [H .
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WHFGN 2€ X WNE—HmE—x #HF c+(—2)=0.

(b)E—%(ay )y Hf a€ED, z€X, MM —M& ax F18

lr =z, alfr) = (af)x,
FHEHMASACE
a(;r—l—y) = aX —|—ay, (ﬂf‘i‘ﬁ)l‘ = ¢T+ﬁr
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WRAFS 0 L TR E BT R 0T .
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_AXTFEBSENGEER, SR AREL, WESE RN T XS
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Y +AY CY.

EECCXHAR LS, &
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4 BCX FRUENHHE, EXNTEN a€P || <1, «BCB.
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BABEHAEREREANLUIYETE ..
1.6 #HirmB=E EHiE-2mEsE X L8R, #i5

()X B8-S XHHE, HB
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Vi+V,CV.
Ko, pRRRERELNER XX B X B
(ayx) — ax

BESN. Hr€X, o BWHEIFAV Bax WP, WX FES >0/ 2 BE
NBE W, HE | f—a | <r, BH pWCV.

I BESENFEERIZEARY, HXT X F 0 ABHA$E V HAL
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BAF T, MEEREFM TS

T.(x) =a+x, M(x) =iz(z € X).
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1 HE )
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(e)ERHARM X BEA Heine-Borel ¥£E, M X BRABE M (F B
1. 23).

L3HdRBM=E HQ) M Ck 2 RF Heine-Borel i #) K %5 4 Fréchet
(.45, 1.46 %). AR EMNARRABARY. AMATRE;:; EIER
B Ca) B AN .

B—FHE, FEARRBLYRHBER F-Z M. 47 49).

S B

1.10 B8 EEAK#FACALIATTAXHTE, KARY, CAHGI L
KNC=. B 0 A 4R& V #4%
(K+V)NWC+V) =g
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B#% 2 U+UCW.
A, FEP 0+0=0, FHEMEEELEKN, Nifi 0 FEHEV,, V. #1§ V,
+V,.CW. &
U=ViNV.N(=V)N (V)
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BEE & reK AN CEAN, cAECYH, XMWHIEFBEAEW, LE
I O AR V, R+ V. +V.+V, A5 C M3 &V, BXHFHE
i B9

(z+V.+VONCH+V)=g (1)
Hy KREREW, EKPEEABREINE 2 =, x, 18
KC(+V.,)U: U +V, ).
Av=V, NNV, M

K+Vcl @ +V., +V) CU @ +V, +V.).

(), BERNFEBRA TS5 C+V H3E, k. |
HHCHV EFE, EEFK+VHHALGARSCHV HAZHRER, 7,
K+VHaRS CHE. X—SA0TRERERNEMAYAEXHY, Bt K
= {0} Mm% #l .
.11 BE L3AEaFETM Xahil, PIEALOL G-
B 6 .
ZHBNBB/AAD X HENSAREALENBE . RERINNAEHERE
KMCHEEHE1. 10 HF—MARNE, EERXEAAEAMEHNSE, &4
&8, Hausdorff 43 B /A F R T -
1.12 E8 #&HAditAHFZFA A Hausdorff 219 .
MERMNSEEAEIARSETHAQMAPH —LREMER . ES EMER
1.5% . SBApMTE YY)y HEBNBHE E M.
1.13 BB & XAEAeETHE.
(a)Z2 ACX MA=NA+V), &P VB 0 & FF A 4 .
(b)2 ACX, BCX # A+BCA+B.
(DZYRXHFER, MY LA,
(DZBCAXBLFE, WCHRCEE.
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(DZERZAXHARXTFE, WELR.
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WY H MY TFENXENY, 2€EA-V. HA -V B OSSR LEMRYV £
0 By4RHY, UEEEe .
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AESERES . BHMAWH#ED
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Y RFERMBHERE-TEEXAEHT .

MAERA M AAL R EEBAYERAQKHIERS (o KHIER w2 el X
FETRAEEMN D e HEEZE .

(MHEN CCCHAC BOK, F <<l iTH
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EMFEAESRFN, ST MbEFe. By CHEITFFERECHTE.
ik HEH CREME .
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=1, M

rm - 'aﬂlr'&ru = Iurl-llrnU.

AYUREEONME, KITE raUCU. F R BACA, EBH5EEE . B
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WITH R E: FF2EL, FTETEHEME.
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(a) FEA it @ F i@ LA HHHFL .

(b)Y A By 3 b = ) LA 3 A b B8R
BEICHEEE L 11 X TR X R T .
1.15 T8 MHAVABISGFSEX 0 S6)4p4.
(a) & 0<<r<r,<<+++, #H% n>cobfr,—~co, 0

X = D r. V.

m== [

MXGHFASARTEK AHARY .
() F 6 >0, =, HHLIA nroolf§,~0, VARG, K%k
{6, Vin=1,2,3-}
XX &EHA.

Bl (BT z€X. BN arexr BAIREESE X PHREZWRY, # axeV
Kfife WESEAT OMIFE, M FRAEKM nAE 1/r.. TEXFRKH
n, (/r))a€VHERV.

(LIFW R OB &ESE, #F8 WCV. H1(a),

Kl':lj nW.

a=1

Hh KEEWN, FEEBH n<<--<a #F8H
KCcmWUy - UnW=nW.
kW B, EEMT. & > i KSWCV.

(DBUEBXFOoOMNEE. HEVEAR, HEsSOMFEBMTFHRA t>s, VC
tU. #F n bk, @98 8,<<1, KR VC1/6)U. FRLIBEFEREZ AL,

ULk EaEFAs.V. [
2% T RR S
.16 BX ¥ XAY REER, &5

f:X—=Y

WERE FEX DY Pimg. R ACX, BTY, AR f(A)H B i i# £ 8L
B# fH(BYEXH
f(A) = {f(x)rxz € A), f'(B)=/{x: f(z) € B}.
MEBBFXMY BRA—AMHEFHLEMOmMETE . B A: XY FRAESE
#, MEMF X PHFRAE =, yUEFAFRRR, B
Alax + By) = alAx + SAy.
RN ARKESN, BEEWR A TTAR A,
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H X B EHRBEROKREMRBPRIE L.

flan 1.7 W REREF M, ZLHE%0, BFBEF T. A&, B a=0.

XREZHEBRE A: XY H—28KE. ENMERNEES. SBITBE
BE . XBEE ACX, BCY.

(a) AO=0.

(bEARTFSREME, K645, W ACOHE.

()F BERFmEGESE, HEE), W A (B

(dDF§5Ih, £&

AT'({0})) = {z € X:Ax = 0} = N(A)

B XMFSE, RAEAHOZE.

B TE B AT B R P wk G A9 1
1.17 B8 # X#FYRAEBAFTE. 2 A: XY REHGHFBLEO 5
B, MAAESEY, TELEATHEL T AR -HELSY. STY PO LE8E
ARBWHX 05654V, #F y—rEVH Ay—AzeEW.

iERl —BWHBRE, A0 SMESZERVIMNFOHENEHV, AVCW.
ML y—2€V, AMEHEE Ay—Az=A(y—2)EW. TR AL 2 W
+V S E Az WBXLTENER Ax+W b, IMBR AT - BEZN.
1.18 BB #F AAZIAOFEM X LHEREZR. HEFTFENMA2EXH Az
£0. B FRWARKE—ANEELEZA,

(a)A ZiE 4.

(b)0 18] N(A)RZH & .

(ONWNWREX PHRE .

(DA EOHEMRERF AR .

iR EXN NA=ATHODHIHFE{0) RirEE o FHHE, HQARMD).
BB, N(AFEX. Wb (o).

BEEBY; BNWOHREEGESHRT. hER L 14, ¥FES2€X
Mo SRSV,

(z+V) N NA) = &, (1)

BAV RO W& F8. TRIUEAVEEFY, EXMFRMIL; A AV
=@, (Efg—FEN, FFE yEV B Ay=—Ax, B zt+yENA), S5(LHFE.
FROOQAERMD.

BE, WRWB, MMFVHFER MESM<co, | Ax| <M #|
r>03 B W=G/MV, MFTWhE4rz, | Az <r. L ABERKES.
HER1.17, XA, [

B IR 4 =5 8]
1.19 BE¥A Banach SHE R #MC™, EMNSHNERMC FHIRHE - #m &
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z5 (6], Al AR A B R . BN, #

z= (21" yz,) (z, € C)
= C PEa, N
Izl = (|2 [P 4+ 2, [PV
£ C' Bl L@ SCH e % . fan,
lzl =]z [+ +|z. | BE || 2] = max(| 2 [:1<i<n.

WX ETE N T C EARMERG »>1D, BERESFHENA C LA
L G EE TR N - 3 Sl wb i 25 < I

EXRC FeyihmEEA I E dmX=n, W X 5 REFH X B C
FR—A R . EH L 21 $IEAXAT R ML E AR RE. BAEHR, C i L
n g itaETAR-—TREAAHSFTRE.

RIFEEBEANEFREFSHARAM. HARAB I THFEHRIbE A SR
IR B/ .

Mg B S Bk AR 4% 2 B0 T R AT IS B — T R 18 .
1.20 3|8 # XREmIMBSEIA . C—X BEEN, W fEEZH .

iERE e, 0y e BC WIRHEE. e BB L MEFER 1, KRHHO,
L ouy=f(ey)y k=1, =, n M FENS z=(2, = 2)EC,

f(z) = zyuy + ** + z,u,.

A hn R WESRE, TR (MESHEENESERE X PEENEES
it .
1.21 B8 oAk, YAIEIMGEFZAX o kT2MH, B

()M C 3 Y LS FARHZE—AFRRE, FE

(b)Y A H# .

{FB ESRERRAFC HFRMRBMHRE. TR ESHHAMNYEY [z °
=1, zEB4HMNYY |z | *<1.

fﬁiﬁ f: C‘—*Y%—"I\Iﬂﬁ}. Eﬁ'ﬁaﬁ f%&ﬁfm! “—_Eﬁ]- #E f(C")=
Y. 4 K=f(S). B¥ f RELEMGEIEL20), FKEREN. BH f(O=03H f
B, 02K, SFES K R 0 AE X FRBESBR YV, NiHEs

E=f'(\=Ff"VAOY)

5 SR, Wy FR&HM, ERBEN, NWEEEN. TR ECB HHO
CE, XBHRERMME B VNYBABS . BT fF'RY bi 2 ERHEZ
o, FH 118 AN(DF () WHEWEREN ' RiEke . Nia fRFEAE.

WIEH), W pEY, B fy VLT —R. XFHEA >0, petV, B p &

Y N (V) C ftB) C f(tB)

B . B, fGBYE X FRMIM . FTLl p€ fGBICY, XIEH T Y=
Y. B
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.22 T HFAN EHFFHIGEFTHARMRLEY .
iFBl XMESHE -8V, HAGREN. f1/E® 115, VEARHIHF
HEES 2 "Vin=1, 2, 3, MR XH—1TRIHAE.

VoY BEMREE X PFEEL,, - . E7
Ve (a +%—V}U o U (;m+%v).
oy Rl L, vy 1. KB EZSE. W dnY<m. HEHE 121, Y EX HF
FZ0E .

m$ch+%Vﬁ¢HrF§¢ﬁﬁa¢mAyzy,mﬁﬁm

1 1

54
VCY+%VCY+Y+%V:Y+%%
R aksE Bk ik, BIEF
VC5£Y+TWW

HR2"VIERHE, AEHEE L 13 R VY. BRY=Y. TRVCY,
XEREMNF E=1, 2, 3, -, EVCY. FTUHEHE 1.15(a), Y=X, N
dimX<-m.
1.23 BE 2 X ALK HeineBorel M A B A FsiteEZE, WX 2A
FR 4

iERR HEE, XMNEAFAERSE V. €2 1L 13OEH VEREFRK .
F R Heine-Borel HFlE V 2 EW . IREBIR X BRRHERN, Rl EH 1. 22,
X RAEMRYER) . [ |

ERi
RATEZ, $4 X LOE  HARTRERS, IR X LEEERS
FE . EXFER, LT BN -HRER s QREE . XS R

— A ERMG, NTR R E R T A .
1.2 B8 ZXRLATHEHAGEIGEEN, WX ELALAEdRA
(a)d § X ¢5464-48%,
(¥ 0Tk A HPres, A
()dRAREH. s+F x, vy, z€X,
dx+z,y+2)=d(xr,y).
gk, B X ABHEME, MdTREREZHL(2), (b)), ()MALEHR

[17 ]
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() FF Ay Frap R b .
iR BE® 14, XAHERTEV,HES
Vear +V o CV . (n=1,2,3,"); (1)

& X RRHOE, X—RHBEAUERES 1 V. RN .
it D A

r= Z;c,.{rﬁz"“ (2)

MAHEE, EPE8MEF (DB OIOR1IHFEEREEBRZIT R L. FREESA
re DR AZER o<r<<l1.
Hr=1, A =X; X¥F&EMreD, EX

Alr) = a(PNVi+ )V, +c; (nV;y + -, (3)
FEILRLE -1 XMMEAREN. X
flx) = inflr.x € A(r)} (x € X) (4)
DY,
diz,v) = f(z—y) (x,y € X). (5)
d R RrERMMER, HIEHK#ETEIXR
A(r) +A(s) C Alr+35s) (r,s € D). (6)

FEIER(6) ZaT, IERITEFMMANERESLECHE . HhvET AGOBE 0, (6)
BWRFE r<e, N

AN CAW+HAG—1r) C AQ). (7)
FRIAMD I EHRESEEXRELFN . RINWSF
flx+ v) << f(x)+ f(y) (z,y € X). (8)

LR, E@MIEET, BRIMITUBREEREDMT 18 . BFE >0, EDHPEE
r fls {48
flz)<r, fy)<s, r+s<flz)+ fy +e.
FR €AW, yEAWL), FHFHG)EWREF 2 +yEAG+s). BEE, AR
flzt+y)<r+s< f(x)+ f(y) +e¢
JHHe RIEEN, HEHB.
BFEN ACORYEN, f(O=Ff(—2). BR f0)=0. #F 70, MWF
B4 n, 2@V, =A@2™), ¥ f(x)=2"">0.
FHRXEHEREAGCE X EEXT M FEAZER d P07%E 0 FFERE
P
B,(0) = {z:f(x) <8} =U A, (9)
#o<<2™, W B,(0O)CV,. FFLI{B, (0} & X M INemTBE . XA T ().
HEMACEHEN, BG4 B, OWRYEN . HEITV.ELH, WED
AWM EME, FEDBEKREYNFEN B O RFEANSBHAE, LN T B, (0)
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R ERdA .
BINEBGIMIEN . & rt+s=1, W AG+s) =X, (6) BRI . MOTRER
rts<<1. FATVHF R A 5% F 3 0 vk f4 T T 7Y S o A
Firs s, resTED FFHBEMFENS2, o.(P)Fa, () Fc, (rts), I S T i
AELXB ST BN n A c.(r)=c.(s)=0, ¢,(rts)=1L
B =)y Bo=ca(5)s r,=c,(r+s). FHantp=Vur ¥Yn=1, (3)ik BH
AN HAO=AGr+s). B, & NRMF oy +pvFyy BE/NEE, NN K6
BRAFE, an=Bn=0, rv=1. BT
AP CarVi+ o Ftanv Ve +Vaer + Vo -+ 000
CaVy, + o +avaVaa + Ve + Ve
2ol 3
A(s) C BV, + 4+ B Ve + Vi = Vi
HFY n<NMH, a,+8=7., XERZ w=1, REDFH
AP +FAG TV, + o+ vV +Ve CTAGH 5 B
1.25 Cauchy % (D)EEdEEES X LHWER. X PEFF {2} & Cauchy
A5, EXTFEA S0 MMBARE N #E8XFEMm, n>N, dlz,, )<
e. 5 X 4 Cauchy FHMAF X t9— 4, MdHHIE X ERZEBR .
(b)i% r BHd ARSI X E#HF . Cauchy BB SEXFHHERALUS
EMERELHEEN: BE cH—1REE 2 WX PHFI ) HAR
Cauchy ¥, WEXMFEBAVEBMMA N HEBEHn, m>N, Mz, —z.€V.
BN FRE—4 ¢ AR RIS HFEHE Cauchy FFIK .
(OBEBE X REmBSE, EHib - SFRXERIMEET . T @M
(b) 5 X AHE A ik R AT Bt 4 BIFR 4 d-Cauchy FF 3 #l r-Cauchy 751 . BN
d(z,sxm) = d(x, — 20D,
HEFPOERESS d-BREER - HRITE, HAEL.
X ## 5 5] {z,} & d-Cauchy A 7| & B4 % € & v-Cauchy A7) .
Hi, X FEAFEAS c AR & B A HE 8 Cauchy 731 . BRE
14 AT A a0 W O 1 (B R o WUF D, XL MRE T T EHE
wRd od AOFTH X LOATAE, EMEX LHEFMRANIE
i, B
(a)d, #= d, AL A 48 Fl &5 Cauchy A5, #A4
(d, REE&HSAEME d, AXLEN.
TERE PR EERLERN(TE 12).
TE“BEKFEE" KA .
1.26 EE ﬁﬁhmh(hc@%ﬁﬁ@ﬁfﬁﬁmﬁdﬂﬁﬁ%%.%E%
X hi s, f. E~Y %%, HHV2, P“€E,



14 E—dy —HFEH

d, (f(2), () = d, (', 27),
W f(E)RME.

R B yeE f(E), MFFFESF) 2, €E #48 y=limf(z.). FR{fG)ITEY
Fj& Cauchy . BITHBIZEHRE (2, )7 X PR Cauchy 9. W ZEERS
B, ERZZEEY . FHE 2€E, x=limx,. B f TSN,

flx) = limflz,) = v
T2 vE f(E). N
.27 B8 REYABIGFEZRAX H-F2H, FELYERX FFdieHz
FIAF-%0H, YAXHHAFEHE.
iE ZFY FHBRSERIMEENATZES d, &

B.}.r. = {_}' [~ Y:d(y;ﬂ] < % )

NEU, X P 0HPEMEYNU, =B, FHER X 0 BXFHRSE V. #15V,
+V,CU,.

Bi%x r€Y, EX

E.=YN(@+V) (n=1,2,3,).

#H oy mE€E, Wy —y, £Y PEV.+V,.CU, &, FLE B’;“F‘ . TS5
E.XNHEETO BAESE, RFEZHNIIHFHY BE&N, AKENE, B Y-HaE
e BE -3 v

BWEX oG8R, FX

F,.=YN@+WnOV,).

FEHSHEE F. 8 Y-HAaE 1A% E yo. B8R F.CE,, Fill yw=1y,. BR
F,.Cx+W, HHHEHN FEIW, y Eo+WH X-FfEd . IEKRE y=x
FR z€Y. XiE#H Y=Y. (]

IRZIOE A =Ty gk
1.28 EB

(DFdAGFTH X L FBRLAE, WA THEAzEX RAA =1, 2,
3y oty

d(nx,0) << nd(x,0).

(Dl )R THEFLEIGEFTN X PHAF HF B S nroobt 2,0, WA
A EARE 7. BT v oo B y,2,—>0.

iEM frlica)|d

d(nz,0) < D d(kz,(k— Da) = nd(z,0)

k=1

.
HTIEHAMD), BdRE@P—-BHE X HHIMIFHER . BR da,,

0)—=0, FEFBEMNEMFESN n, F#EYn=n 0, dlx,, 00<<k: F a<ln,
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A yv.=1; %”aiﬂﬁiﬂkﬂv Jé?\}"n=k! E'T:Fii’fgﬁ&(] s
d(}’,.I,, 5':}) = d(k-l',s{})ﬁgkd{fnsﬂ}{k_].
Eﬁﬂig ?I_"Wﬂtfg }’,,I,,_"'D'. .

ARMSESE

1.29 HRE EHaETaHARTENBMSERE 16 VESOFHIKEEBBIK
BT . M X AT ERAE, SHRBBOTESE, HyERSEHBFEES T
EHRBHAFHEES.

MEJdRE X FREER, £4 ECXHKAIRE -ARM, HHFE MIoEHBI
FEHHABx, vy dlx, y)<M.

mE X RipihagsE, BEAMAERd WARES d-ARRALHF,
HEw d BRATMER. fim, £dEEHE L2 PHENHRMER, XBFR
-HRMM=1). AR, FURMNILBEFIN, XFASRAHRN, REX
=(0). BN X BRESHFEdEHERFHOER, WHARAEFERES -2
B d %% d=d/Q+dD)(FHA—FIMAEER , EINRA—B.

Life, MFEiteWHmbaBRSANERFE, ANFLELAEZRAR
Le%PrL e M, RO ERARN, HEMT0oHENEE, WFHARIK
e, 5 ECtV.

RIMNESBENCGER L IHREAARY . N T HFIHMEUOH T, LR
iF BH Cauchy A 5] & A F 69 (AT dc 8 A 5l R AR Hix. B X P8 Cauchy
R, VAW RO MHEssE, VFEVCW, Q.25 W) FE N B/ T
& n=N, x,Exn+V. Bls>1{f zyEsV. W

x, € sVHV CsV4sVC sWin = N).

FRELSE FRRAE n=1, Rt oK, x,.€tW.

H, AREHaEEANCGER 1. 13).

B—F @, mE z#0HH E={nx: n=1, 2, 3, =}, MERARAFK.
B WAEZE O BUABIR V RER =, Bl nx REEAV &, HIELEHESR "VaZE.

Hi, X#(FFloO8FERRTHREAR.

TEHERAFIESARY TAHRME .
.30 B8 fLEiteFsaPESESTEAMERALFHN:

(a)E H 3.

(D&(xr, )2 E¥YHA, (e AREAFIERS n—+co b} a,—>0, M &% n—
coBty anx,—>0.

R BRERGRN. BV EX b0 MYESE. WX TR ECV.
%Iﬁﬂﬁﬂmﬁﬂ.M#ﬁNﬁﬁ%n?Nﬁ|mlﬂﬂ,ﬂﬁfTCVﬁﬂ
vV B, MFHAE n>NHe,x.€V. T ax.,—>0.

[22]
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Rz, HERRAERS, WHELE MM V FIFES r,»codBEE .V E

BE Wr,€cEfBr, €r,V. MEE r. 'z, £V A, T 2, ) RWET 0.

u
1.31 AREMTHR BRXAMY EEHmEZSEIFAE A: XY 2LE50 . A
FRARARG, SALEFRERFNIERE, N TEINAERE ECX, AE)
RY FHAERTE.

ETEXESBERNERDERENERBEBEHE. ERHEXLT, (F
FOoRNRUERBKEASREAERY . HiLYi1HieH FLrEu i (RAE R, N
HRLE YRR EEBFERANTHA RRG LM .

1.32 BB RBEXHAYREHNGEFTHFDLA: XY RERY . EAH TR
WARFEY, BEtERGQ=(—=(RL. £ XRATAEEFLY, WiEH ()
(d)—>(a), Amm@AHEREHG.

(a)\ AE 4.

(b)A A R6 .

()% 7,0, B {Ax,: n=1, 2, 3, -} RARY.

()2 z,—0, B Azx,—0.

M3 FH—A4F, X F(b)RLia(a) RM& L.

iFl BEG@MBY. REEXPHERE, WEYSFORNSE. BRhAR
ELEMOGFE A0=0), HEX P OMSBHV FHR AMVMCW. HFZERRK, XTF
REKt, ECtV, #

ACEY C AGV) = tAV) CtW.
XU AE)RY A RE.

FR@)—=(b). HAWAFIRE R, B (b)—(c).

MEBE X BETERAN, ABHRE@MHE z,—~0. HEH L. 28, FHEIE
& y,—~offi8 7,2, 0. FF{AG ) RY PERE, BEEHE 1 30 FIRHF

Az, = 7, A(Yuz,) =0 (n—> o0).

B, BE@AFEREL, WEFEYPOHBBEWHER A WMFELETXHO
AR . HE X ATTERHEE, WNMEE X PRFH{x, ) {#18 2.0 H Az, ¢W.
F R AL . n

$ERERMBOM

1.33 X HiESE X FOFEHREX FHEERK p, HEXMNT X FRET
Hzxy, yRFFEHE,

(a) p(x+y)<<p(x)+ply),

(b)plax)= | a | p(x).

MR () BRI A T . EH L34 UL EE TR, WREWAE
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()Y 2540 B p(x)+0.

X FHEEE PHRIRETH LS, RN TFES 240 2LMMNAE -1 p
€ PR p(2)70.

TEHZE—-NMEACX, EETHEXLTE2A4ke, WENre X MR
At=t(x)=>0, {18 = BT (A. (Flfn, EHE L 15G) EREERIbEBZE O
B B . B RUWE BAREE 0.)A ¢ Minkowski 2 & u, SE XA

palx) = infl{t > 0.7'z € A (xz € X).
M FHA 2€ X, ualx)<<co, HNA RBYH . X EMEEHRIFERIELHZER
# 1 W 4E 19 Minkowski 72 B .

KU TR ERBONEEFRR. EENRIOEEPEET TS E
SEERE. R, £ 2R MBS X EHA 4 EFREHE, W 207 L AkRE
Y X FHBA FREAEREGREMNEN, BE pePRIESEN . X R HRINE
. WA SEER 136 M 1.37 4.

1.3 BB RiEpAGFTHX LeyFiEs, 1

(a) p(0)=0.

(b) | plx)—p(y) | <plz—y).

(c) p(x)=0.

(D {x: plx)=0)& X 6§-F &0 .

()4 B={x: p(2)<1} R &8, ¥, B HE p=pus.

iR A (M a=0 B plax)= | a | p() M . p BUCAT BB

p(x) = pla—y+y) < plax—y)+py),

B op()—p(<plz—y). W My XA, HHA plx—y)=ply
— ), BHEEHEGMb. % y=08, (DEM(). F p(2)=p(y»)=03HHa, R
R, (OFEKRE

0<< plaxr +8y) <l al plx) +1 gl ply) =0.
X IERA T (d).

EF(e), BAR BRBKEH . #F 2z, yEBHH 0<t<<1, W

plar + (1 —y) <tp(x) + A —)p(y) <L
FEBRMM. H € XHAE s>p(o M p(s ') =s""p(x)<l. X% B 2&W
W BT H ps(2)<s, B pa<<p. BHE 0<t<p(O)W pt '2)=1, W ™'z FIE
B, TEHEF p(oI<us(x), UEE. u
1.35 EE Mk AAAFTEX Foy ook, R

(@) palxt yIspa(x) tpa(y).

(b) 2 t=0, paltx)=tus(zx).

(O ARHE, pa ZFTH.

()& B={zx: pa()<1}, C={z: ma (<1}, ¥ BCACC 3# B pa=pus
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18 HF—%yp —HKE®

pe
ER EXFRA >0, r=p (@ te s=pu () e, M, €A FR
5

EMNHNLAE
.r-{"y: t =z §

s+t s+t b4 s+t ?GA

Eiﬁ[ﬂj ,t.[,.\(I‘E‘J’)QS—FI:FH(I}“"pﬁ(_‘}')"'ZEu &i(ﬂ)ﬁ_\_‘i.
HHEOEBHEN, (DM, (FH.
ﬁmﬁﬂlfd} @.ﬁ'fﬁl% BCACC&%PL“&-ﬂA&P# ﬁﬂﬁﬁ%%ﬂi Eﬂ%

r€X, HWH s, ¢ {8 pc()<s<t, MTEC, ua ()<, w3 )<T<1; M

ﬁ'ﬁ_{iEB HH pup(D<t. FEAN t=puc ()BTRS . B ps(2) <puc(2). [ |

1.36 BE RBEIABHEFENXPAHHHFLHARL. 5HEAVEZHEN
A Minkowski iZ & yy. W

(AIVVERB, V={1€X: pm(x)<1}.

(b {uv: VEB) R X LW 4 s i 22 7080k

W # €V, MHFRA <1, €V, BXVRIFH, A w(2<L

A€V, WAV RSEN, WSV ERE =1, Wl w(0>1 ZERT @.

ERL3SREF o BENE. Fr>0, A(@QMERL 34, W z—yerV
At
| pv () — pv(y) | < w(x—y) <r.
M v RELER . H € X, 270, MIXTFEASVEB, z€V. ¥ TFEIV,
w(z2) =1, B8 ) BRI AR . ]
1.37 T8 AR PAGITFTAXLOToEEEH%. 5HEAN pEPREANE
HEntapehHEE

Vipan) = {I:p(r) «.::%}

BRBAEV(p, DMAARIEMRGE%E. B B X Lo XA 998
L EHE, TR X KA EHHLEEFBRF

(a) A peEP Ak 40,

(WEAS ECX AARE, SARLEEAN pePAEELARRG .

iRl EiHMES ACX BAW, UAFARMETE AR ZPIUREALF
B (TEEESE). XWAHMBELT X LA—1TEFBAERIbe: 2984 T
RRMAWMBEN, HE 3R - IRARE.

Big r€ X, 70. MM FES pE€P, p(2)>0. WHY np(x)>1 B = RFE
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Vip, i, BIMEFB OFRE 2 MER—V(p, T, i SATEOFHAP.
FROVEHE, Bhc EFEREMN, X HESSRAE.
RERMEAMEFERREREZM . BURX d 0 e . WX FE

Bop, oy, pEPHIFEHERE 1y vy 7o

UDVp,m) [ N V(pain.). (1)
Ay

V=V(p.2n) [ = [ V(pu+2n.,). (2)

HgdE4 pe PRKATMA, V+VCU. XIE Mk RESER .
MAEBE x€EX, o BEfFRTU MV EER B . WXFTEA >0, €5V,
Ag=s/(+ |a| ). HyExttVIFH | f—a | <1/s, ]|
By —axr = fly—2)+ (B—a)x
RTES
|BltV+|B—a|sVCV+VCU
HHy gl =<1} BV EHEN. TiERREREZELN .

FEXBREMSE.V(p, WRELHAEDN pe P1E 0 sURELEM . Fh
LIl E® 1.34(b), pEX B

BE, BEECXEERN. BE pe? BHV(, DR, MTHR
A <o, ECEV(p, 1). FIiHFEAN 2€E, p(o)<<k. mttEHEN pEPHE
ELFRARN.

EZ, Bi% EWMEREE, U RO WA E (DR . FE M JoffB%E
E b p<MU<i<m). ¥ n>Mn,, 1<i<m, st ECnU, BrL ERA
FHY [
L38 3 (OFSELITHRES VG, DWERTRLEN; &V, n
ABF—EHERAENE . I FHREENHINEINARERFBNAL OATHE
FXEER B F, B X=R?, AR PR p (0= | z. | EXHEEH £y 2
B, XB 2=(xn, ). JE8H—FWATX—A .

(b)SEH 1. 36 A1 1. 37 |/ — M ARNAE. £ 2RAVWAHIHZME X KA
$he MM RESEE, WQEHE 1.36 PAERRE, @AM X b4 JELYE
Wik P hEE L7 ALRMAE, X PRERNEX LRIt a, BEr=a?

EAEREEN. i, EEHEGS pEPR - HEN, FUEHLITHES
Vip, mMEcH. il anCr. RZ, HEWERHH p=pw, W

W = {z:puw(x) <1} = V(p,1).
FRWMFENSWER, WErn; XEKRE Co.

(OF P={p: i=1, 2, 3, = X FEEHOFTHET o0k, €& 137
B PRE A RE TR ENEI o BEE 124, c RAEEMAN . EH
EMW&T-—Tﬁﬁﬂ?%$ﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁrﬁk
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d( 1 = CIP:(I_JI} ¥
1Y) m]axl—l-p,(:r—y}

KB, ) BEEMEEMERFIIHBY i~colt, 0.
HHBIFdE X FRAER.
A ] P

(L

B, = {r.d0,7) < r} ()< r< oco) (2)
L« B R AR
BE r. #F oo <r(AR ¢, =0, BRAMRE T 2450, W), #ep/(O01+
p)<r. TR B EAREIMEMW

x:p.(x) <

r
c, —F

BIESHAE, LhEERE >r OXFHESIHZ . XBESEFMN, HHhp £
EEMGER 1.37). TR B, 7, AE®E 1.34, B, 2N AEEH .
FTHEHEWREROEXPHSE, - HELRHWAOSTELERNES

(3)

V(p,:8) = {x:p(x) <8 <1} (I="i=Ck) (4)
H‘{]_?;C‘,- %Er{min{cl&, Ty E#@.t}’jf'ﬂ re B,, 1'1'1
_ap.(0) ¢, :
1+P.(I){r{: 2 (1==i1="Fk), (5)
XBW®IE p.(x)<s,, T B,CW.
XA TRAWKEHERHAIS cHE . H

1.390 BE #H4EFTH XATREASAERECHRELTHAILLAAR.
iER #HXRABRHEMIFA - | 2S5 X WIRIMEEROEER, WFEAK
{x: [zl <1} BMOFEFE .
Rz, BEVEOHARMLSEE. F®E 1.14, VAT 0 HHHLEE U;
YRUBLEBARN. EX
|zl =pux) (z€ X, (1)
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%, HAERXHANTFE. NYRAARFEF RS THEAN ACT, AE)
CF.

{FRl i FREAS AENIHF, AET, WRYHOAWSHE. BEAT A%
BEFGER, £ X PHEEOANMERV FEMFHA AT, A(VICW. HRHE R
ARK, MFHRAERSKH t, ECtV. X FiXs e,

ACE) C AGV) = tA(V) C W,
HFCtW. WM FER . [
2.5 JEH (Banach-Steinhaus) ME X Y REHGEFZEH, TEAMNXHY
Paiib S Mk Mk, BERAEX VRS, Kk
M'z) = {Az:A € T}

EY PRARRG.

wE BEX PRAE -, DN B=XHATAEAFAELY.

B AYPROAHNSELEEWRUMEBUHUCW. 4

k= ﬂ{gl‘ﬁ_](ﬁ)'

e rEB, MMFES n, D(x)TnU, Ll x€nE. Hilk

BCU rE.
EHOHE—-NMnETEX PRSEHE, AN, BRB-HNY, B z-nz B X 3
X FoRKE . EFEASEX PHES M. BREEAKN, HABIS A BRESE

(44] W. ATMEA—ATHAz FUz—EZHEX F0AN—-IERY, FAMTH

™~ AET,
AMVICAr—ANME)CU-UCW.
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IEH T D REEEEN. hE®E 2.4, D BE—HERMN, 55, 51 T
EY PEARFHN. Tl B=X. ]

EFEZNAYT, BASE _HEMNRIEZE Baire @ EEE®R . BN, F-ZRE
B WA . X£ H T Banach-Steinhaus 5§ 2 ) T M #E il
2.6 B wETAFZHMX HEiaFE@Y P48 Mmax, StE
sFHEMzEX, £o

I'(x) = {Az:A € T}

EY PRARARG, MDD AFEESS .

B, SEFANEABRE -BHFECGER 2. 4).

VEREM 2.6 AR N, & X MY B Banach EMHF AN TFET z€ X

sup | Ax || << oo (1)
R M<cofffdF | x| <1, AT,
| Az || <M. (2)
Fril, & x€X 3 H AET,
Azl <Mlzl. (3)

Tl EEE TEERM s FH 2 RO EEN .

2.7 BE BE XY AEHaEFEE, (AVAXIY POt gEHoNF
5] .

() ® CRABEZALIAY ¥ Cauchy FHI A xEX R4S, FALCE
X+PREF_NY, B C=X.

(b 4R L 2% 1%

Ax = Eﬂh..r
HENUHHE 2EXHEL, FALAX P E_RE, YRAF-Z@, ML=X
HEA: XY RS,

iER  (a)E % Cauchy FEFIREH RM (1. 29 %), Banach-Steinhaus & Bl =
(A RBEEELER .

REEWCREX BFE. BT CRAERN . (FM, CERX HAETFZME,
MEFSHMAESHARS. TRECHRES -HY.)

B reX; @WRY S0 AMNSR, BIHAIFEEE, FEXFOR
BOARIR V (B Fn=1, 2, 3, =, ALVICW. B} CRBEW, FE 2 €C
N(x+V). R n M m WK, EH

Ax' —Ax €W,
FA
(A, — A)x = Alx—x )+ (A, — AT + An(z —2)
WH Az — Az EWHW+W. H{Ax} B Y F 8 Cauchy FIIFFH 2€C.
(DY = &HEERE L=C Fha), L=X. MBVHMWmMER, ¥F
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PR ny BERE AVHCW Bliar, XEWREFE AVMCW. FRAREZYN. A
EX 2. 7T HBEEMATLUBRIERHER, SRRESICHER—F.

2.8 TR H(AIEAMNF-Z8 X 3lisitaF2i Y ¥65if 4 4 okt A7),

HASTFHESzeX

Ar = limA,r

R 5

B, M ARESEH.

R 2.6 ZHMRIA GEELE, MNMMEWRY h 0 S8, T
B n AR X P o mey RSBV, RIMNE AL HCTW. HIKHES A(VOCW,
FREL A RESEMGEREZBRED. |

r T @ E A B Banach-Steinhaus E B HEMNHTEEMARTRERST
] .ot A O i PR 7E X B (IR 3T R 8).

2.9 B RBEXPYRGHEOEFLEH, KAX THELE, TAXEHY $
Wikt LT THEALEK, ik

I(x) = {Ax:A € T}
AYWHERFE, WAELAFRE BCY #4832 F& 4 A€, AK)CTB.

iFl RBEMAEEAEINDeXOWMF. EY PR O S HSE W H
U, {8 U+UCW. 4

E = ﬂ@rn'l(ﬁ). (1)
ﬁﬂ% IEK-} ﬂﬂi'il':]:%’f' Ty P(I}CHU; -&EIE?!E- ,Bkﬁﬁ
K = [jl (K N nE). (2)

K% E ZH#, Baire FEBRHZELHE - n, KNaEGHXTF K)FIEZ AT .
RAEEXEEN n, BE KNnEM—TRE 20, BE X B0 S8 — 2%
AHRV #18
KN (x+V) CaE, (3)
BEE— p>1 #H
K C z, + pV. (4)
Al K REE, XEHEWN p BEFEN.
BES r BK WiE—H3#E
z=(1—p Dz +p 7'z, (5)
mzeK, Bl KRZ2MNE . REFd@)
2—xy = p ' (x—x) € V. (6)
FFLLE(3), z€nE. BRXFENS AET, AEYCaU. XEHEN x=pz—(p—1)
xo . BATH
Ax € pnU — (p— )aU C pn(U+ U) C pnW.
F R BCpaW, XIUEH T B AR . |
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2,10 Fmisr Bk ESEFER TP, XBESHMT BHIMEE. FIMR f £
EPpESRFE, MBEXMF p AEEMPBHHV, F(VHEE (P HENTTHK.
18 f AFSMBENTF S PAEMRALEU, AR THHEFFE.

BRFEFOSHNY fESHE-SEFY . B RBIGPOAREEREL,
M—A b B A S —A b s B LS 2N Y HN S EERS
= .

RMNAEXEESH T b ——Fgy f EREMRE X HVY f B .
2.11 FMHEER /i

(a) X & F-%14,

(DY it ar =0,

(A: XY R#g¢PENY, FAH

(DAXIRAY 8 —RE.

)

CiHAX)=Y,

Cil YA Ao, H A

i)Y £ F-%1 .

MR EECIHAE|CI), AAYRYNHEWFFEE. ATIEHAC),
WV EX oA . RIMLATEE AVMEEY Jf o 8i—1®E.

HAdEX EHATERAS X MEHMEE . EX

V, = {x:d(x,0) <27} (n=0,1,2,), (1)
Hep >0 BIMK/AUEF V.CV. RIVGIEHR Y & 0 HBFEANSHW L
W AV C AW, (2)
H%V,DOV,—V,, FH8 1.13(b)EkF
AV O AV — A(V,) D AV, — AV,). (3)

Wi, MBERIIBEHAVOIAESAR, BAOMB-RIRBER . BV,
B o s, A

ACX) =§] EACV,). (4)

EESA -4 RAVOEY PR\ MK . Bl y>ky RY B Y KRR, BT
UAVHEY PES -HK . ATTEMHALEIESARR.

HTHEMRFHBE - EETXEERE, BE neAV). BE=13HH €

EWSE%EE-N?ﬁTWWEﬁ:ﬂ?ﬂuﬁ#ﬁﬁ-ﬂﬂmiﬁjﬁﬂﬁ

0 iy — 4l . BrLd
(yo — AV, ) N AV, # . (5)
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XRBREFE eV, fH15
Az, € y,— AV,). (6)
L yorr=ya—Ax,. W y, €AV, 1), BREMT .
HAHyd(z,, O)<2""r(n=1, 2, 3, ), x,+x,++z, W —4 Cauchy
o, EWAF(HEXBEEHEENeX, HH A, O<r. AizeV. EHH

DAL, = D) (Y — Yurt) = 31 = Ymi1 s (7)
a=1 n=1

XHAK Y m>oolf y,o~0(H A WELZLME), RIIME yi=Az€AV). XHH
T(2)WE Z#4ar, (i MFIE .

EME 141 WBHMRER NE AWFTEE, W X/NE-4F-ZH. FURER
e EH —1h X/NBY EMREWE f ERERER, Cil)ZEPstaT#Ed . X a]
18 2of 52 X

flx+N) = Axr (x € X) (8)

KL . fHRAW, Ax=f(x(z)RFALK, KP o2& 1. 40 FFEABEIE . W
RVEY FRFH, W

V)Y = x(ATH(V)) (9)
BRAR, A AREZMIHHEH « BB . L f&EZ%. MR ERX/NHEHF
%, 0

f(E) = A(x'(E)) (10)
BIFH, BX ~ELE, A RFH, Bk F ERKE. o
2.12 #Hig

(A E ARZF-FTH X S| F-FHY Lok s Meks, 0 AZFE.

(DB A#BE(DHFBLRE——, WA 'YX 2488,

()P X FY & Banach 8], A: XY 2% &s), e, —— 853
Leee s, WALEETETH o N THEAzEX,

allzll < laxll <&l zli.

(DEnCrn AATEN X LdaFHEIFEX, c)FX, n)BA F-Z
., B 7 =r.

iERE (a)HEH 2.11 #l Baire EH#fEH, BAREYEY PRE _HH .
(B (MNBEEE LT (OBRMEY . OFHEIAEFAEEREET ATHA
RO EESEYE . AR MATIX, o) BI(X, )b E S8 B ). N

H1 R 4 E 7

2,13 Bk MBEXMYRESHEEXBRFBY &, fOBERREFILE
BXXY RS, fGOWBKHES. R XAY BHbaBEsE, XXY
P EENMRBMINASIFAES UXV /A, RP UMV 25E X
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MY FEIFE), HE FRESN, AMWE FOBE/RE X XY f @K (G
2.14). XF F-z5fa) 2Z (o] B LR ¥ me it , 33X FLAY 6 B 5 4 X T 03 U i 22 1 b 2
AR . XNTEBENFLEER 2. 15 FIER .

2.14 &F % X AisdrFH, Y £ Hausdorff Tl # A f; XY R4,
W FEHEBRG AR .

Bl WORGHEXXY PHRE, BE(, v €Q Wy f(x). T
By M fGa)EY PERHZHER VAW, Bh fREEN, o APHU M
B FAUHCW. Wiz, yo)BISRUXVEQH . XIEH Q 2RI . H

R, REEREY £ Hausdorff 25 (6 B E . % BT FHRINEE X IF
Hi% f: X=X BiESmS . EROEREMNALZ

Di(z,x)tx € X} C X X X.
E“D 15 X X X R BH#” R Rt & Hausdorff 4B 2K 5 —F S .
2.15 HEKER M/

(DX FY RF-Z0,

(b)A: X—=Y &M,

()G={(x, Ax) t zEX}E XXY PAAM . B AXEHE.

{ERR  fmSR ik A o Ay B X e E S

alxy sy ) + BCxysy2) = (ax) + Brarayr +fy2)
Mo XXY BREESE. £ XMY EA4NFEEFRHIFINESAZER dc #
dy. TR

dCCxy s y1) s (x5 32)) = dx(xisx2) +dy (31 s32) s
0 dR XXY FMASER, ESRBPBINEEIFEE XXY BR F-22H . (X
REETKEESHORIE. BEEELD.

HWARSHN, GRXXYRNTFSHE. 2&EREAMNATFRETEN,
M G & F-%3 ] .

EWm: G=XMm: XXY=Y R

0, (ryAx) = z,m:(x,y) = 3.

BIE x B F-750 G F-25[6) X EREEEHE——Bat . BiJf Bty E B

n  X—-G
EE%E{] {E% A=mn e m 'IHH m %EEB{J R A BESR . |
T CEHMX—XRBUBFOEMBPEWELIER AWE T EER

(C!)%Hﬁﬁ[ﬁ:
(IR X PeFH {(x, HMEBHRR
z = limz, M oy= limmhxu
1, W y=Ax.
iEIRTEIEH (D&M (c). B G BB A (2, ). B % X XY B BRI
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By MESFF (L),
(r,y) = !iﬂl(:,,h,r,,}.
RN E S o, 2 M Az, —~y. UL (), y=Ax, #(x, y) E€G,
GREAR .
[F A B IE B () Z R ().

X & T R 5t

216 EX BEX, YHMZEmBTSEIFEBEX XY BRFHZ . ETENX
B.(y) = B(xz,y) = B*(x)
BENreX BN yEY SHH
B, :Y>-ZHB:X—>2
BREX. RE) B. M8 B> SfiREMER, BRRAVE XS e .
WR X, Y, ZRHmINaRSEHFHE4 B, G4 B BEEM, W BFAIE
, A& ey . IR BRESMCET XXY WRFHIMHN B BRRSBIELEN . &
Bk R, A9 9] LS B 7 Banach-Steinhaus F B EUERA .
2.17 FEEB MBiEB: XXY»ZAREHPyRidse, XAF-Z2R, YH&Z
At ¥EE . REEAX P, >z, BEY Fy.—~yw, WEZP
B(x.sv.) = B{xs+y0). (1)
R Y RTHEENG, MK BRELES.
R BUMWEZ $0MSPRFER/RUTUCW. EX
b,(x) = B(z,v,) (e Xsn=1,2,3,).
HA BEX y 8RB R ELR,
l_iﬂb.{.r) = B(z,y) (x €& X).
FEMFENreX, (IR ZHARTE. BB b RF-ZH X AEE
£ 4EBE 4, Banach-Steinhaus EH 2.6 BORHE (6, ) REHEZEMN . FILUFE X F
0 4B V ER
b, (V) CU (n=1,2,3,++).
EEF
B(x,sy.) — B(xos30) = b,(x, — 2o) + B(xo»¥u — Yo
MmE n DK, M)z, €Ex,+V, BTl b (z,—x)EU, (iIXERIBEY B
LM IEH B(x,, 00=0, B(xzos y.—y) €U. BT FHAK n,
B(x,sv,) — B(xo,y) € U+UCW.
X & (D).

Y BRATERILR, XXY R, #& BMESMh (DHEH LK ZFE A6).
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1. MR X BREFEHINEBEE, EL2AIEETAFRE F=MEB0HF, LA
XEHSPRE-HNE. NTIEHEARXLFH 4 F-25ME 24 78 Hamel A .

(ES pRMBZEME X @) Hamel 3, ME SR X R KA X TE. B4
Wi, pR Hamel &, RGN € X W RUE— TR A B P IUHN A REMLLA
a.)

2. H—MEMBE " RNEHERIPEXT RN HMOR"H . XEHEAFTF
7EM B LR ERMRAYC/NT AR, BIEX RN E SRR EEAKH . A, &
B R AR - FE, EREE -4, {3 Lebesgue M1 N 1.

3. 4 K=[—1, 1], 8 1.46 WA e X Dk (A R A R"). BR{f.) &
Lebesgue °] R BF 5 78

1
A¢ = lim lf.,(z)iﬁ(z}dz

it T4 $€ Dy FETE. HEWI A & Dy FMESRRIEZ R, EWATFFEIERE p M
<cofli {3 X§ i A n.

| 1_ f,(t)ﬁ(t)dt‘ﬂ M| D*¢ || ...

mm, #E[ -5, L]k £ @=n't EHMBIH 0, WK T p=1 7L
MBI i — A BIFRF p=2 LU p=1 FFT .
4 % L' A1 L* RBAKE L% B Lebesgue 58] . FF 5 RO IKEY L?
fE L' P RH A
@WEF £+ [ 1 £1? <n) EL PREYEHZEHAE.
{b)E[Dr ?‘I_EJJZ'.% Ea— 1 ﬁEﬂﬁ
!fgﬂ—*ﬂ

MHFEA FEL RABAREXMTHA fEL B .
(OFEFL 8L WEsREEENERRE LB .

Mg p<<g, XF L* ML IEBIREHER .
5. % TS ST E 4 RBMER, XE L R0, 1, 2, ) EERE

1

lrl, = {3 1zt 2}
a=0

BB LS AT B « 8 Banach 23] .
6. W T n€ ZCAKBED, AP FEL(T(T RBMBE) K Fourier A
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fn) = --J.‘ fe®)e ™ da.

4

Af = Z":}’(,{-}.
k=—n

WEBR{ fE L' (T, llrgﬁnf AR L(DOYE—RNPEEFSH .

7. BC(DHEBANBEB T EAFEEEE RBEARMES . BiZ{r.) (€D
HEIEENTFED FECCTIX A B AfECCT)H Fourier REE

(AN =7.f(n) (n€E D)
(ESm3I@me), M {r, BARXMHEFHERYHMNKE T LF7EHF Borel W 4
{4
r. = Je_“ﬂdp(t?} (n€ 2)

#T7. Usup HHEH, C(T)R Banach &5[6] . W A E®RERE, RELE
Z bR

f—(ANQ) = D r.fw

¥ BRI Fil Riesz P ER (23], FH6.19. (EREEAEANE: L =AF

WMARHZ )
8. # I* LU

Anz = D nz(n) (m=1,2,3,"")

EXZTRNARIFES). EX 2, €8¢ x,(m)=1/n, FH i7*n, z.(i)=0. & KC
EHO, 1y 22y 25» ~HR. EEHAKREHN. iHH Anz.. EBAXNTFEHEN 2z€K,
(A ) BRERE, B{A.x. AR AT AEAEE 2.9 HBREPIRE.

BB o, >0 {8 Sc, =1, Snc,=c0. & z=3c,x.,» IEH = & K A MEP
(REX, XEROTHARIIFE A ARAFH .

EB K A2 E .

9, Bi¥ X, Y, Z R Banach B[]} H

B:XXY—Z
B H g . IEAFE M<coffiig
| Bz, | <Mzl lyl (€ X.ye€ Y.

XETFETHEHEG?

10. FBE QR LB Y R LR, MREERLO, ORESEN.

11. X Blxis 225 y)=C(x1y, x2y). iEBH B & R*XR 3| R* k&R E
grELat, TEQ, 1; OFRRFH . RHEME B RFHHHA A .

12. % X ReAkErgrEmAnREZ6E, U
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WA :j | FCO | de

HE . 4 B(f, g)=J:f(z)g(r)dt, IEH B E XXX FHDNLEZR, ER

SHEENEARRESEN .

13. BiZ X BmibmEsE, EEASPREE _HE . B KEX A, O,
W F4E . IEBH K 5% 0 9 — 303K .

B, HHRIEW H=KN(—K)ERKMK . HBENEHE, HRAGEZHNT.
IR 5 i

2H=H+H=H—H
EB R K 69k, BifE X=R*, ERB AR . WHE X BRHL -BH
ML LY, S Ao (BRI 4 —F).

14. (a)BiE X f1 Y BiaihmBESE, (AR X B Y PRKER 60 FEE
SRS, CRX PEB{A ()R Y § Cauchy FFIH) 2 L. iEBHCR X B
HlFZ=m .

(DB () WBEZS, RBEY R F-20, FHA@ITEXHETRE
FHEAWH . UEH

Alx) = E_T:ﬁ..(x)
S FEAN r€ X FEHH A RESEN .

15. @ X R F-25H, YREX@FSE, EHRERSE NN . W Y=X
BT, WFEBS2€X, Y5 z+Y HAE.

16. # X MK BERSE, KRE®IEf: XK WERE X XK 8K F
. W FRESN. GXREB2. 15— KK, BEESRE ORHKHER
HEARREMNBSPrE, B X BREN.
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X—RIEEHAEAELEMO A TAEEESN - KmibmESiE, BRI
MzElEl . KM F, BEMNERE EXRE, REEALE: (a)Hahn-Banach &
MO TFREZENILHHESIEM A ZE LM EEZLEZR), (bR (HEFH
Banach-Alaoglu BtEEH, ()X FigA M Krein-Milman 8 . £ FXIoh+ &
oo 1) L E) I PR TECHE S S

Hahn-Banach E I8

FXEFHEHEERAY, BEH“Hahn-Banach B IR EBILT-BEEHENS
B, HPHEHEEER 32 3ICRHBRFIN, BEELE 34 LU Rt R
AR 36 B—TREEHE(EHRE 3 OBAEIE 3 FHE.

3.1 X hibmESE XHreezE2nESE X, ENTRE X L#E
HELR 1 Z oR
FEEL

(A +AD)r=Ax+ Ax(aN)x =a+ Ax

EX X hmEmrRREE. BA, SRERMBEME X R ymEZH .

ALENFAABMEL, PEAEZREEELMEZE . NH T E OB %
EOARBHESEN . HEESE X FHTMER AR EFERALLEMN, &
MFES 2€EX MEBPE(HE)FR o, Alex) =cAz. ERIIARIFHREL, M
BRSEMIAMAERERTHAER, X—MEFARBHEREHRHALESR
.

FuX EHEEHET R f L, e RELENIFHEANTH €
C, z=Rez—iRe(iz), ¥

f(x) = u(x) —iuGizr) (e X). (1)
Rit¥, B u X>REHEmEZSE X FRELKEMIFAENR F HDE XL,
HEATHERY F BE LA .

HABE X BEFiItaESE. FEELENRE X EHESBZRRT X’
LANSTHLRREEMNIIAE N LEEN v. X~RBHE—HK -1 fEX" K
SLHB .

3.2 BB R
(aIMAEOFZTE X 5750,
(b)p: X=R#RFTz€X, ye X, t=0,
plxr+y) < p(x) + p(y), plex) = tp(x).

O KX ER"-RHAnREYEL —FEE.



£23%F 5 M 43

()f: MR ZEMGFAREM L F(r)<plx).

WHEEEZMS A: X=R4EHF Az=f)(zEM), #A
—p(—x) << Ax < p(x) (& X).
Bl #HM+#X, B €X, ¢ MIHFREX
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() + () = flat+ ) < plz+y) < plac—x) + play + )

®i1H
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E M, kL
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B >0, TECOHRM e Rz, E@ Py Ry, FHEH HRFE
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WS BT UAANEENERN —FBEREA T EMB, TURRF
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W RFAFMM, fONKE, XEMEX WEEMKFEE.FREM
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1, MO HMFFAETHIEM X HFSHE. & €M, HFEMIMES, 2€
M; FYX Az=f(z), XB FRFEMWM, freqQiimp R .

BERSRIEAEM FREREN, A RERMEIE A<p. EMEX HH
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HEEE . o
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% M iz &k 1T

| flx) |<< p(x) (x & MD.
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B f THBH X LeEMis A Bk L
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plx).
BEWEHEREC 4% u=Ref HEHES. 2, X FHEELEEHUHEEM I
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Fh4R% . i p 2 C 8 Minkowshi Z . HIEM 1.35, p R EHA 3.2(b), BN
ANB=, 2, &C, & p(x) =1

fEl z B X WFEEM EEX f(tx) =t F =0, W

fCx,) =t < tp(x) = p(txo) s
<0 W fQz,)<0<p(tx,). FREMLE f<p. HFEM3.2, fAIEHRIX L
RLEMEZmR A, AR A<p. A, £C L A1, NTiE—CL, A=—1,
BEOHSHE CN(—OL | Al <1. HEH1.18, A€X".
MIEE a€A, bEB, BN Axo=1, a—b+x, €CHHC RFH, RIA
Aa—Ab+1=Aa—b+x) < pla—btz) <1,
FE Ax<<Ab.

HILES AR ABYRE RPEAMELFE, R ACAE ABMNEDL .

HA, ACORFE, BEHXARFHIIFEX LA ARE BRI /R B
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g . i r B AR A S REH Q) BIEE .

(bR EM 1.10, X FHFEME OB M4APEE V #HBA+VINB=J. IEAHHA
+V, (ABBEFEAC X #8 ACA+V)IF A(B)R R AN FL, FH
AMATVETFHHEE ABBLED . B AR AAFVIRETE, RIE
(b)) BZw . B

Bit FX2RAHHLTE, B XA X ET4H55.

iER o, €XHHxr#xn, 2A={n}, B={x}, BHNHAEHS3. 4
(b). H
3.5 B8 HEMAARLTMXHFEAF AL, €X. Fx, REMOHAE
b, MALE AEX #1F Ax,=1, 2 FHA €M, Axr=0.

iFlH 4 A={x,}, B=M, HHEM3.4(b), fFEEACX" 18 Az, Fl ACM)
BRAHZERN, FTRAMEBRRREMNEFZE, XEH AM={0}, }¥#H Ax,#
0. ABBLL Ax, BBIFFFTEMIZR . B

F X EERABBELERABMFRETENEM: ATIEHR nEXHE
X WEAFZEMpAas, RERPGE X ERBLEOXNTFEMTMEM ERO
M X EHEEEEEZ R A A, =0.

3.6 BE R ABHRLTRXHFEMM LegbgHZ R, WAEE AC
X' #BEMLE, A=F.

F MTFRASHE, IREEIIWEEREL . AEAHZRNEEES ¥R
BHXENE1EILES), —MEKBTUMN 3383 . THEHSHAUEH R
EH 3.6 UK T 3.5 BB R .

iFRl Ahk—id, BE FEMERERNO £

M, = {x € M:f(zx) = 0}
HFEB . EMER f(x)=1. BN fRELZN, - AEM H MAGHR, BHR
MMWMIX ESTEHEHIN, AEN 2 REM, 8 X-FAa9 .
FREMI.S{RIET A€ X" MFEHE, B8 Ar,=1, MHEM, £ A=0.
£ xeM, AR flz)=1, 8 z— f(x)x, EM,. FrLA
Axr— flx) = Ax— f(x)Ax, = Alx— f(x)z) = 0.
FREMLE A=S. L

KT, BiNTieEE RN S —1A AL .

3.7 B8 MHEEABAAHENTEAX PHLMHAR, nn€XEx,€B. WAL
AEX B FTHA z€B, | Az | <142 Az, >1.

{FRl EX BRHEAMMME, RIMATLANAERE 3. 4(b), ML A= {x} 183
MEX {8 Az, =refE A(B)RHG K 2Z4. 1T BREYEHN, K BRK
B, BETE s, 0<s<r, HBVYzEK, |z|<s BBRA=s"'e A MRHEHRE
ATE R . |
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3.8 HiIMHMEMIR X-VTHHAMNERBEMERY —-MES LA MMM
B AT A — e B .

%o Mo, BES X LA, HEBEE «Coy I8N o AELE
FIFEE, MBIR o e 8, & b 2. (FEREGAISHSCHERR
BB AHERE S OEXRENR, X EHEFMIFEX, )BX, n)#E
B8 EHEX, c)BEX, )y s,

VeSS — 0B, 1EIR{1IFRA'E Hausdorff S E M INEXHEMNBENLTAE —
EMAEM, BIA%ZE Hausdorff 7 AHELEEMNS, FEXEHESEH
na .

(a) 2 Cr 284 X Léhisdh, R rn £ Hausdorff &4+, r & ¥ i64l,
B, =1.

B, MFCXRo,-Hf. BHX Be.- BN, FREN. BN 0 Cr,
HEEH FRA-EN.(FHE—-1 o -FEELE-T . FEZE OB £
Hausdorff #i#h, #H F B, -HH .

R H—4 8, BRI 40 @K X/N iR Hmb oy UEAARS . X
= X/N. (UUHEX, o B~ ELEN X/N LRBERATS, FERME » HIFBR
BT ah . M, F M R X/N LRI FH - X F I RELEM,
EXF IR, W CoyCe

THEEE X B—1TER, FREBH f: XY, WAKNEZK, RFHETY,
B E . (EREBEEHELT, $TFHE €7 Y, BRE—-1 D& BRE
FIUWVMERTENFTAEFENRNE, b r€7, VEY, PRFE, MR
X FHHIMFEFTER X FREEN fETHENBHRIN. E RAFXH
PEREY AT IS, W cC. XN cHARX Ledd FF heh55d64h, BE
M, X & J-d6ih.

EFE AR ERMH T RERERIMSEE X, W8 RILREE X miMes
k. Er () ERzEXHFa PR, Wa EXBFEHX, £, FEHEX
X WRBEIN: BTN ) -6, BESS . B2V EERL. REREZED
X. &% Hausdorff 256, MW (g Tychonoff ) £ X R EFHIS, FHGE
(a) BBk EEARIE Tychonoff EMMIRTR T, « AEEFE N .

THR4EN— T EFRFEREHRATLARE—4:

(M FRLoMf XY, 69%, ¥ X2-4%4, F4Y, £ Hausdorft
M HFBFLEX ETH 8, B X # F-364h £ Hausdorff 364F .

BEHRE p, gp#ZQR X A, WM FEA f€F, f(p)Ff(@; f(PF f(p7E
Y, P AR, (HESOENEXT fFZHEREFHHFEFHEIK.
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T i s B AR R ] B A e B RO A

FXAFESTAFAAEIANEETARAEAFA(HEX LT 5, 1
XATHEFS.

WX LAZMEN. RE—H, BRI TFHE R | fL | <1HEB
EH X EHMER

dps) = 227" | f(p)— foul@) |
n=1

FEHHIN. XHBBE—DER, BRI E. BTEAN f B o-EZEHIF
HE¥AE XXX F—Bult, d B XXX b0 - SR . MifT 5Kk
B, (p) = {g € X.d(p,q) <r}
B, FRuCr BN, RHERSHMN, ¢ £ Hausdorff fith, BIE(a)
BB r=ra.
THEHEIBERRFEIMNITFRPER. FLL, n=1 HFNEEHES. 6 KRR
Ea®TECGIHEEIT .
3.9 B|® Bk A, vy A, RARAFETE X LeHEEEZR. K
N={z:Mix == Ax =0}.
WF@E=1THREFMHG.
(DB LEHFEa, ) a. BH
A=al ++a.A,..
(b) B y<ocoik §
| Ax 1< 'J’}‘Eiagﬁl Axr| (€ X).
()2 FHEA €N, Ax=0.
B BARGEAKD), (WA, BE@MR, o MFER. L
x(x) = (A, Ax)
FY . Xa@', Ea(m)=n(z), MOBEKRH Az=Az". T f(x(z))=Ax
EYT (X)) FHRWEZ R f, R RN LHERHEEZRF, NTFE €D
15
FCuysrsttn) = a1y + *** + auln-
FE

Az = F(x(z)) = F(Ayz, Az) = D a Az

X #E 2 (a). |
3.10 E8B HBEXA@TEN, X2 X Lapns sty TosagEZTR . 0

X-3sirc i X AABHLEE, AT NA X'.
TS, XF XHERRE X ENEmERERZ TRIAKN, JFEXNT
X AR BAA R L o1 220 BEAACX, AzxyFAxs.
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iERB A R Ml C & Hausdorff 2508], 3.8 (b))% ¢ B Hausdorff 3H3h . X'
PREMERE R RFBAEN . F Ay~ AEX, n>03#H
V=d{z: | Az |<r.,1<i<n}, (1)
WV EMK, BIFHIFAVES FXEBMMDMAAV KR WRIBE. F
RIRX EWRIBOIET .

£ (DML mu%v+%v=v. RIER e RN . BiR € X HH e BAF

B, WxtFERD >0, 2€5V. F | el <r, y—x€rV, i r e/, #15
ris+r)+lalr<i,
)
By—ax=(f—a)yt+aly—x)
FEV . NirE R RELM .

RIMBECUERT BB EEHIS, B A€X B-EEN . Kk,
BEARX EHN-EEMEHEZR, MMFEOODHESEES VIHTE x,
| Az | <1. W15 28 3. 9(b) W &ML FTROMIE: A=3aA. BH A€
X'HHEX RmEsE, A€X'. IEE. |

HE: XNMEHME—BoETUEBYEEE 1.37 LEA pa(x)=| Az |
£ 1B AT 2 SE R B pa(AEXD L.

3.11 HIraRTEANEEHEI BE X EHRHERSEBERIN O, HILE
X X a8 . (BMNAEENREBOZEZXFER . X F 58 H A2 6 4 4o
, WIES. )XW X " -HmIMVEE X /55464 .

BIEXABE BRI . HIMEB X iEH X, EHE3. 10 BHRF X, ZRHBOS
SlE, HtEZEER X" .

HAGPAECEX" R EEMH . X FEAXHERGRBIAIS, AT
A r.Cr. EXFFR, SERIMEERY X R4

RS, B, FAQ, SHG, RER, BARASFEHNEREN
2 371t b A DL B X 4 R o R EE AR O AR b e Bl R 41O

g, Bz, 2 X PHREN, Ko, FRETOHENRONEIMNSHETY
n KN — .. i BERATFOENERIHNEIr FTSRETY n B K
R —z,. BRHOMEISEHAET-TEW

V={r: | Ax |<r,1<i<n) (1
B4R, HeP AEX", n>0, BHRE ) HWHT 0 AN TFTEHA AC
Xy Azxz,—0.

© % X & Fréchet 25 [MBfCA T 9, % X 2 Banach ), X MFHIMERHRIETHBEHI .
EMEHER, “FRAMERE"EEH RO HBR". NTRBLOEM, —BR, "B
A BERTREME YL . R15], pp.256—268; N R[14], p 104 EAHESW—BEN
g, EACEENTREQTFEHEN .
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B LA A O S 5 s e & . (L — MR RRSE, WJEE 5 #n 6.)

R, ESEFCXEBARGBMERX. WERTE), YHNYEME
(DEEMW VI FED = (V>0 AEFE. X—pm R LEARE > FZERM T
B AEX", WA r(A)<coffiBXt FEA z€E, | Az | <r(A). BAHEB,
EAHFECXABERHLAMEHFMNAEX" A E LRAR R4

& VRO FIFEFEHS

N = {z:Ajx =+ = A = 0}.
HY r>(Azy = AR XBHRC FHHERA 0ZEE N, BIMIE dimX
<n+dimN. By NCV, ZSBETFEE .-

EXAATHEY, WOHEABRBEL-ALFRTER, Am X, TR
B3 A -

ZERETHZHR THRZHEE FEHRS . MR, —FaLIAR, &
3.10 MR EF (X)) =X..

MR E B - EAH T XA LR,

.12 BF HEEABHLZEZAXHLFE. WEHBAOE, FTEHRHA
¢, E.

iERR E. RRMAM, AMEEHK, & ECE.. 3BIHRNEET XK,
Bz €X, r,¢E BECH4DEHAFE A€X M yERE/BYTEN 2
€E,

ReAx, << ¥ << ReAaxz.
ML (r: ReAz<y}B5 EFHZM z, WHEH . FR 20 FEE, H, X
iF#l T E,CE. |

Bit SHFHELTRAGLTE,

(a) RV F TFHHA .

(WRMEF THEME .

HITHEBAY . XEREFHI. 2B - TMHBEENER .

3.13 RE BEXATAEALEFRLZTE. 2o, A X FHAF], BT
EATEX, W X FHALEAF (y T

() FA y, RARSA 2, DAL .

(b)y, Rk & F x.

WH L, (a) BIFIE 0. =0 18

ia,. =1, »= ia...r,..
n= n=1

#AMFEA i WEEREA an70.
{ERR i H BFA z, WREEAHMNFE: K2 H®HAL, MK @
s38 3.12, rfE H (Mt . AR BE X WEEIRITERMLE. @it
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W H R EEFS (v WS F B

ATHRSXBEESHMAE, XETEH .

W K 2% Hausdorff ZEI (LM EM BN KERKPZ—), HFHEHBE f M
faln=1, 2, 3, O )R K LHNEZHRARFEANFE €K, X n—>oofif
fal)=f(DOURMFHRAEn M€K, | fu(o) | <1. FE3 135 . 8
EAMES -0 T f.

i, @ CK) R K bW Br A 5% 22 R #) Banach 56, &7 Lo A5 .
ﬁlﬂiﬁl{tﬂ—'ﬁ K _tﬂ‘{]—ﬁ'ﬁﬂ*ﬂﬁ . %,u £ K J:E’g{}—ﬁ Borel il &, Lebesgue

EH e ERE andpﬂjfdy. it f. HERAT f. ZRRIE Riesz REFE

B—7EE CKOMIERERS K LA AIENE Borel MESFEN . ¥ T 7]
LA F € 3 3. 13.

N XBEBMZ G, RERIFAKEL Ek.
3.14 HEZEMW -fid BRXNEMIMEZE, REEE X", TEAEX
5X' X FRBUSEAEBFEXRAY . EENREERSFMNzEX EX ¥
h— AR M2 &

f:A= Ax

HBH{f.: 2EXIE X" LA 4.

B, WEHEBRY,:, ZEXMFIHE € X, fLA=F.A, WHFHE =,
Az=Az, BEFIREHSHEL, A=A

RMNMAETALEEHE 310 PHANER, FAR X" REX, BXRE
X'

X8 X-3idFRR X 8 w® -d64 . GEME: BEHID).

FHELIOEREXRE X' EHNRFEOMBHIVEMEFE X" LM EFN w" -£
GEREREAHBX A>Ar, FTEAzEX

w' -HIMVE T REEEMNESEE, RAERMNEBEENERE . wihitm
w' -HINA ST R E RSS9 A 10 PRGA .

E i S

3.15 Banach-Alaoglu T8 %V RiEitAFLE X F 0 4ERH L
K={AeX": | Ax <1, VxE V],
K& w"-%6.

HE. KAENKIVEHE. BREBOMOMNEEN, Bl ChrypafEg
(MR E[—1, 1IDRMEN. EF KHEXPEREZRZLA, AR X Lk
MEBNEV EAERORMEE REESSN, MNTMET X°.

iERR B OMBERKMN, MWFENS € X WA ¥ () <<coffif €
y(x)V. Fri
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| Ar | =< y(r) (re X.A € K). (1)
D, BEHE | o <y WA RRWES, c BFA D. (e XOBH FIL
B P HFAAI . HAEA D, 2EM, B Tychonoff EM, PREK.PH
TEfRX ERERERIELM) B, HE
| flo) << y(x) (xr € X). (2)
FEKCX NP dbifEd K FFER TEANIM: kA X7 (ER w’ -
wih, BACHMEICRINE, B—1%A P #hibc, RITHEE
()XW HIME K LR,
(YK 2 P WH F& .
H% P REM, (DMK R B, TROARK Ew' -¥i.
BEES AMEK W €X, 1<i<n; 6>0. &
W, ={A€E X":| Az, — Aoz, | <1 < i<n} (3)
HH
W, ={f€ P:| flx)— Aoz, | < 6,1 < i< nl. (4)
ik n, x KNS RFTA V. FIBRMNES W, B X B w -HiME A BB
maE, W, W P WRBAIN £ A WEEE . B KCPNX", RITA
W, NK=W,NK.
BXUER T (a).
FTHEHBE f, £ K c-Hah. BzeX, y€X, o) AREL L >0, &
| f—fo | <eTEx, y Mlax+py B HIFA FEPMBEER fo B - . M
Kf@a— I Xrtmf. BR f REHN, RITA
folax 4+ By) —afolx) — Bfo(¥)
= (fo— lax +py) +alf— fo)(x) +Bf— fu)(y),
5
| folax + By) —afolx) —Bfo(y) | < (14| a |+] B De
BN e RATEN, RITAE f, BEHEN . BE, H 1€V, 0, AEMRIER
B FEK 18 | (o) — fulo) | <e. HKBEX, | fulo) | <1, HILHES
| folo) | <1. RITWZE fo€K. XIEA T (D MTIERTENEH . H
WX RAl4rpynt g X R AEEAREER) ., Bl 5 FTEBEEEAILUE
Banach-Alaoglu 5& 3 )45 €18 BN 5% -
3.16 B ZXATHEIGFEN, KCX FELKAw K&, W KE
w' -3BIPRETHEELS .
REEENRIFAMERD X AFTEERN w’ -hibh RA ERAW . FELLE,
%t F4F fa] 37 4 Banach Z5fd], XEEAMIE . WIE 15.
WERE i ir B X PRTEHEEE. MFACX, 2 LL(D)=Ar,. Bw -
WiME L, BA f. Rw -HEEM . FXTHA . Fo (N =F. (A, WX TR
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Hn, Ar,=ANz, REWRE A=A, BH_FEE X FHRESEFEE—ITPAFE
FHR .

FRGIEBE X LAl EZRBMATHE . SE KT EREHEMN 3.8
TR . |
317 B RVATHEILAFTENX P 04RBFL(A IR X P& AT,
&

| Awz |<<1 (2 € Vyn=1,2,3,),
MA&LETFHFF (AP AEX" 243
Az = limA,z  (z € X).

BOFER, VARE w -BIFFPARFI RS .
iERR EEH 3. IS MEH3 16 FREMNEZ . N
Banach-Alaoglu & 38 (4 [ FH # 2 3] Hahn-Banach & B8 /1 49 & # .
318 B8 AHRLTE X, BFABAFEARARY, L RE A L.
MDA X HHFLERFEMBRETEE.
iEll EXRXPF OB/ HEEEOW—TESE, a“FHF"HENL, B
B, XHEBIFERTERBARN . A EEeBOET LS.
BRECXEBARN, URX P 0HIRSFRK .
BA X BRRBMNEK, FEX P oMM MERSE V, # VCU. & KC
X" RV @k,
K={AEX" :|Az|<1,Vz € V). (1)
RIS
V={zeX: | Az | <1, YAEK]. (2)
BRVEQOMEANTE, BIQOMARRAN, W VHiE. BiE
EXHxz,¢V. MEELTUVAREBRBEMFEANAECK, Az, >1 XEHAT
(2).
HYEBER, MTFEBNAECX", WA r(A)<coffiil
| Az | < y(A) (z € E). (3)
EYKEMMAw -EN(EHE31DH B R A>Axr Bw” -HEHE, RIIN
FEHE2.9(U X "R X, UBEBAEY), dQBEEFERR y<cofEig

| At |<y (z € E,A € K). (4)
B IBHMTFHRE c€E, Yy '2€VCU. BBV BEHEH,
ECiVciU =>y. (5)
T ERFANN . |
it T XAMETH, FECXHA
ggglml-{m (AE X*) (6)

m &L y<loofk ¥
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lzll <y (r€ E. (7)
iEl WMusEERBOAKN, OERBERFEEAN, (HDERREEEAR
Y ||

RIMNMAEZEXHENMRE:. —TMTEEKMNYTH RAEAAaER? £E2E
Hilbert Z5f8], H U AL EHAN . EHEHRT HEAEEN (I ME 20, 22). #
Fréchet Z5[A] 1§ 8L, XMHBEAS BB CGER 3.20). HiIiEAKE T &0 F 5%,
TEERTSEMNTFEREN Y BN ERAMMAT A R (R AL.

3.19 BY (F XEmESE, ECX, EfMzEMNEEHR colE), col(E)2
i E Ef X D FRENE . L, oE)R EPTEAFRMEGH2K.

(MOE X Binihm@SE, ECX, EMMBANTE, iEHco(E), & co(E)KH

2 .
(OERSH XWFEERAIRELARMN, HY0, EATHEARED
B He BMFFRBFFES .

RO SETUEEAFEINaRESEPEX, FEEREUERL.

(DFpABESE X PR FEE HFAIRELEARMN, EXTFOE X PHED
BBV, MUAEHMRE FHEBECF+V.

E X R EERALMKEINERSE, MR ZLAFHBEES, BER
EBRFS X fiRIVIA T B R & GERRINFA 1. 25 ).

3.20 BB (XA, -, A, AEHEFTAXFHRLE, B co(AU-U
ALY .

(HEZEXABEENEBIAOFTEAHALECX AZTL2ARS, McolE)AXLE
AR

()% X & Fréchet i), KCX A %#&, Mco(K)AKH .
(DEKAZR P8 RE, I co(KDRAKN .

B (D SRR HRBRE, HHFE s=Giy = 5)r 520, st +s,
=14 . 4 A=A X XA,, X f: SXA=X, HHf
f(sya) = s1a; + ** + s.a., (1)

HHA K= f(SXA).
HEH, KBEENIFAKCoA, U~UA). RIMESBEIXENEETRER

bR ERHFR .
%(5, ﬂ)m (It b‘)ESXA #Hagﬂ- ﬁ,}f{}'l ﬂ!+}g=1! mli
ﬂf(S;ﬂ.) +Bf{£’|b) = f(u!f)f {2)
XH yu=qest+HES, cEA, HN
. _ asa, +ftd, 1 - 3
€= iFp, €A dsisw A

KEE K B . BREMNACKEEQDFR s, =1, 5,=0, Hi7i, KK

[72]
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PEREBRE co(A, U UADCK. ZUEBH T (a).
(iU EX 0 gg9<Bs, R HPEL V #EH VHVCU, Il ECF+V, F
CXRERABE. M ECco(F)+V. FHERMNE, HibHEH

co(E) C co(F) + V. (4)
ﬂﬂ(E}CF]—l_V—}_V{:F]—'_U- (5}

UBFER, HaoaE)XRgeF /.
(EBNERTZRIYZLARAENHLETLEARKN, NIESTTEE
#oEPREMN, (B3 Ad). 3 K 7F Fréchet ZHPREHN., BRK BR%4
HARE, B, co(K)RELH R, Fllco(K)REER .
(DIZFSERTFHEBER, HFA t=(t, =y ti )y 6,20, Zt,=1 HHH .
#KREMN, KCR'. HEEMNME, r€co(K)YHNHEWM TFEANteSH 2, €
K(1=i<na+1),

xr = tx; + o+ toi1 Turr- (6)

B iE i, co(K)& SXK" ' & St
(taTi s s Tas) ) = b Ty T *** F pp) Tt (7
ZTFHER, Lk col KDREH . |

#H 2 ECR', z€co(E), Mzt EE® ¥4 A TFHEGELEP, LTFHLES
B4 n+1 45,

+1
R HABUERE k>0, 2= D, tx, Bk+1IATE 2. €ERHOEASE, T

s EHEPLE A TENOAS .
Rl — g, %60, 1<i<k+1. B9 Ek>n, ¥ R*'#EA R"XR W&
Bk 5t

k41 1
(ayseevae) = (D axis Dl a.) (8
1 1

BEHENEY . SFEEAEN0W o B8 Zax, =0, Za,=0. BT £,>0, Vi,
MEEER A EBMFHRAEL |da | <t,, MELE -7 EBN,=t. Fc=
t,—Aa,» BIVBE z=Scx, HBEELH —4c;=0. & Sc,=3t,=13H .=0,
W i. H
EFE 3. 4(b) B F 2 ¥ A #E Krein-Milman ZHUEH P .

3.2 B Ak XAitGHFETNH, X AtLEaT4 L. FAFRBRAX ¢
HRATETELE, WAEE AEX F

supReAx < ;ggReﬁy- (1)

TEA

EEXENBIBREEE4AMBHEHEA XWREBOEER X" E X LA

D YERAME, BLEBE A B #ERE .
iFRl % X, RASHHEIMX. A, BEX,. TERALEW. EME X, F
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i REH(EH R X, 2 Hausdorff S[A)D). B X, BRMMAHE, EH 3.4(b)AJ L
RAFU X, B X HFER; sHEBEDMACX) . HUEIEH3. 108
)3 11 WHRRITMEXLD =X". |
3.22 WA WVKEmBFEXMTE. —TMESESSCKHEIK %1%,
MERAMEASAE K PHRE, BERAMABSIHIEAESS . B, X
NEEATLLEEMT: Hx, yvEK, 0<r<<1 UK

tr+(1—t)y € S,
Nz, yeS.

K 89 ER{NE - MEWEB K #5725 .

K Wit 5 2R E(K).

FTEADMEHRAE—ERET, ECKORBHEMNKH .

3.23 Krein-Milman E® #Bi& X A aELTH, X £EL@THE. FK
AX PHETEFLE, MKRATHRELELGALE. Bl K=co(EK)).

il R PRAKNWFTABRRTEHNRNGEKR. BRF Ked 2. &R
KA PR T @B

(DPHIERESFHEMHE S E PHIG, BRIES=J.

(WFHF SEP, A€EX", puEReAFE S LR KE, HH

S, = {x € St ReAx = y},
W S,e 2

(BT HESRSY . HIEMD), B ixt+(Q—)y=2€8,, x, yeK,
0<t<<1.HAY zESHHESE? RINA z€SMyES. NI ReAx<<p, ReAy<s
p. B ReAz=p 3 H A REHR, RIMBE: ReAz=p=ReAy. Fill z€ S5, 3
H yeS,. XUEB T (b).

BMEANSE? HPRFART PHSHTFEARNK. BN Sed, ®FE
5. UBRSAELRB IEFL. RORFHRKLEFTFHRIFEME QWA
TENT. BN QRAEEBREHENEEK, M#J. hi(a), MEF, QKR
AU BEREMAETFERRTF 2 AEMNDWWEHEMNACX " EMELERE. B
¥ X 7E X EW4rAE, MIUE—1T& . AT MEK BRS .

BERIMNERTXHFEB SE€F

E(K)NS#, (D
BAER, KHEMERTEEEEKH—1TRA .
H% K ZBaOAMNEK HNEREREA B —KHBED. &tA
w(E(K)) C K. (2)
i co(E(K)) R EH .

KB FE, BEH €K B, €co(E(K)), WEHS3 21 7/EFET—TAC

X" #8
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ReAr <~ ReAz,» Yir € w(E(K)).
H# K. B —EL, MK, cPRIFBE ABY K, 5co(E(K)FH3,

CXHDFIE. |

F KWOHARATIEWHH BEN. H£BE X RREHMH, co(E(K)H
RHERATE. BHTUAESHE L 4A(WORBEM3. 19. W L mAYISIEIER KC
co(E(K)). B13t48 3] Krein-Milman E# ) F R :

3.2 EE ZXAAHLTH, KAX 5% £, 1 KCTcolE(K)).

b, co(K)=co(E(K)).

A EEA X HNR, co K)BERARE K h (I 33). FEHEHEBARE oK £
EH, XFMHFERLSEHM . HER 3. 200), EHEHIMIERRE Fréchet 25 6 HF L .
3.25 Milman B8 X KAAKLEZRN X PHREHF BHco(KDLARKS, 1)
co(K)¥sh 5 £ K ¥+ .

R BifcoKOWEMES pATEK F, MWEEOAE X FHRHENAS
B V{18

(p+V) NK=. (D
Bz, - ,cKFEBHBKCUI(r+V). XBFITEE
A =w(KNx+V)) A<i<n) (2)
BOMMHERN, HRFACoK). 8 KCA U UA,. SEH 3. 20(a) 8
w(K) C (A, U UA) =c(A, U UA,). (3)
HERNATEARER T, BHET ACo(K). T2
w(K) = c0(A, U U AD. (4)

¥R, p=tyttivyn, XEE  y, BFENA, >03H 3, =1,
B (4),

f2ys + v vy (5)
t2 + B +tN

BRT p BRoo(K)PHEATENMAS. BT p Boo (KBRS, HGBH =
p. TEMNFEA,

P= £ +(1"_f1}

pEACT,+VC K+ V. (6)
HS5(OFE/EEEHE), ACz,+V, BAV EMAR). [ |

[ RERS

it BN E AR H Q b (AAERE WA ) BUE T 54 $hm &
ZiE X PR R f #TRS . BEMNRERESHAXN X PH—1TRE, EF

BER
Lfdp
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BN, EELCRAEERAANELER . Fin, FX
ﬁ(Jqfd#)-—": Jafﬁf}dp

MFEAACX BNIEE, BAEMFMEMRLH, wmASREENEZRE)
AR ELTOMORE. EXLE, BRIMMWEXERTEXR-FHERZ
E.

MFEBEEFRSHBELSEBLEFECLWE HaEmeaEd, APhe—
s, FAEEEHE AR R LT 23).
3.26 E® Rk AMNXTNQ Loy A, X Rt EFaM, X' £X LT
SE, FRAMNQEH X bea sk, RAMNFEAMAEX", RERBKAS XTFp T
. & Af &

(A = A(f() (ge Q) (1)
. EHLEOF yEX /M THEAS ACEXT,
A4 F A E L
Lfdpr = y. (3)

* BREZHGE-AXHEMy, BN X EX EAI4A. FABR-BERK
=] A .

776 PE AU ZE M 24 45 0 B0 1% DL R E B GX W TR S M R 286, HPQRE
M, fRESMN. EXHER, (QREN, HIME—KERR F(Q) B M 5E
BES. HEM3 20, ¥ X ¥ Fréchet i &, XAMMERR ASIH RS .

47— 4~ B (3% B #F B ) Hausdorff 25 [6] Q L #9 Borel # A B E XTE Q T A
Borel 8589 o- OB FROWEE, TREE QWHANFFENR/o-RE e ko3 A
REFEEN 1 AIENME .
3.27 EBE &

(DX 2isheFem, X EXET4 5. R

(b)p & % Hausdorff & 4] Q b &) Borel # £ 3 & .

2f QX AdB0HHLEc(f(QAEX FTARH, Ry

}’=J-qfdﬁ (1)

Ex L 3.26 LT AL . b, yEco(f(Q).

# £ EQ FH{E—IF Borel #JE, ME AR v BN E, AW
i L By (R ERE—R2ZH0) ERROL B LT BT BAHE S B 301 Borel 3B (fH
Jordan 4} 52 38) A1 5L {8 Borel M (F X Sfn@EHE O BIHH -

S 24 BT RO
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MR X BERHEmEBSE. 4 H=co(f(Q)), BILFIEBHEFLE yvEH
FH/FES AEX",

Ay=L(Af)d#. (2)

WL={Ay s AEX WERTHE. BE BEXMTFEMN AL HRCH
frf veHWES . (B ANEZE SN E BHAMMANTR K, EX HEEWN.
EZBHE RSN, WA E WEAEAAREHR. NTA E. WZXASHAER
HE—y MFENACX HREQ). HIKLRFUER E,.#J.

m,=Jq(A,f)dp (1 <1< n). (3)
BIIESE A m=0my, ~, m)TE K#LH7TF.
Hit=, », t,)ER AEKTH, W(HEHE 3.20, FH3. 4(bH B
MR FRHERAER)FELE 0, )y o B Fu=(uy, -, w)EK, M
Z'!)c;-u, < ic,t, (4)
A L4
Seafl@ < Detlq € Q. (5)

BN RERRE, ORNELMBSEE Sem,<Sct,. TR t#m.
XBEmEKHNNES., BYK=L(F(QOHFHL BLHEM, HMTF
fQBMFE HPMEADSy, m=Ly. XFXNyRINA

Ay =m; = L(A.f)dp A<i<n). (6)

BTl yEE,. Y. |
3.28 BH MHik

()X At ¥En, X' AX ET4 45,

MQAXHRTH£, HA

QDQ#HALEH AR .

B yEH $ 84 % Q LA&ENR Borel MERE p %47

y = Iaxd#(z}. (1

* XABESNERAIMEEN 3260 -8, Hi f(2)==x
E47Z Q 4 1F Borel BIE#HK IR EW &, EHXTH Borel & ECQ,
uE=sup{u(K): KCE}=inf{u(G): ECG}, (2)
Hf KRHEMETFE, GATEEE WHFE.
BAMWBES yeH RFMR Q WMALCEY”, &S HAE Q EHFA R
i Bk Y B P
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FHATEWEME, MBE X & Fréchet 35[0, (o)A B (b)HEH .
iFA (B4R X FlsLmEsE. # CIQEUFRA AT Q LFFELE
4F oA ¥ #9 Banach %3 6] Riesz R EHLILIM = H C(Q) " 5 Q b AF J7 IE W 1E il fE
Z E KT A L Borel I EEFER . iCEXMFRXFENE L Bedt
$.C(Q)" — X, (3)
H

$C) = qudp(:r). @

% PEQ FHFFAIEN Borel EEMEMES . A EHWT #(P)=H.

o FES r€Q, FPE x WBENFRS. BT P. HA 406, =x, BITEFEZ
QCHP). Bl BEHMNIHEP BNY, HEER HCHP), KF HEQH
M. HER 327, (PYCH WTBTHRAEMNREESN (P X PREA.

X—ESETERMHENSL:

(iI)PECQ)"FRAw"-K8.

(i) E CQ) " Bl w' -364, X Mk w-d64h, () Z L&k bt ¢ A4 4
# .

—~BHETCIOHECH), MES $(PEFHEMH, NmEFHAR, BEAHAE
BB, RIOKRBBIFEMNSLR.

BFTIEMACI), BF

PC (| [ hdu|< 1.8 IR0 <1}, 5)

3 H 4 Banach-Alaoglu EEX MR AMESR w -EMN . NTIRAEH P &
w" -FA8.
FRECQIHHE =0, &

E, = :y:‘[qhdy?aﬂ}. (6)
B b w HEMAE X o | hdu RGN, B E, Rw K. KA

E = {u 1du =1} @

wimt . X PREME, 8%, PRw" -H#.
KBTIEBCH), AWIEN ¢ EREESE, BhsRAKHN. EXPONED

BB E— WM

W=1{ye X: | Ay |[<r,1<i<n] (8)
GES, HP AEX HE »n>0. A BIQBRHECQF . FrLk
V= FEC(Q)'=‘Jqﬁ.dp)qr..1gfgn} (9

BCQ" 08w -4kl . BN 3. 26
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Ln,dp = A, (L_xdp(x) )= A, (10)

HIEM(8), (DHOOHESE $(VHYCW. FrLL ¢ BiELEA . n
THMEMNAFAMET EH 32T PHREENKS .

3.29 ERB M®it QA% Hausdorff ¥/, X & Banach 1§, f: Q=X £ i 4

#, p A& Q L&) iE Borel & . 1

”Lfdf‘ N < L | £ 1l dge

EB 4y | fdu BIEE I3 MER, FEACX @B Ay= | v #E

L AfG) < N FGo
HiE BE 3. 27, #EH

Iyl = Ay=[ APd<[ I f1 du -

e £ 2

BEREHHEG R —H, 7F Banach BB I 8 5 0 £ 4ok BB &
PREEBERARABCYR, BTLE EXEH, NCBC EEEIE, BXEH
—[Eg), BELRAAMIERARMLT2A"HE L FTHTXAE, —I“H"8,
—ANBE7H) . R E(EE — Fréchet Z3 ], BH1EF 5 E A F A REE .
330 EX BAQRCHHFE, XEEHImBEZSH .

(DR f: QO XHABREQPBEL, EXNTEMN AEX", AfEHl
FENLTE2S4K .

(bR f: QO-XHAIREQPRLLEY, EXTEH z€0,

i £(@) — f(2)

X w— =

(LA X B3R EMFFTE -
HEFEANERERE (w—27'5 X PHER f(w — ()RR .
E(PFHANEZER A NEEHBRERS I ELABREHLAN, 5 X
% Fréchet Z3[E]&}, B ANE, HEEAEBARM . (125 BYUF 5 R TR
RIEWAE OB EE 3. 18—, Cauchy EHAERXMEWAPEHFEENEM .
—H 2€CEFAREL X WH R T WIHHRICH Indr (2). FAIRE

Indy (2) = - 9E.
2ridr § — z

FEXEAUENBEREERSHEETHY, RELRAKRKA .
3.31 ®H #QACPHFE, X AH Fréchet i, FARE
f:ﬂ~—'-X
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B, ToHLKRL.
(a) f 72 Q PRk & .
(b)Cauchy Z # 5 Cauchy 2 XM 2. ETrAQ FPHARBBREANTHEA w

€0, Ind.(w)=0, M

Lf(;}d§= 0, (D

%Zeﬂ f'tf".ﬂ- Indr=1, ﬂij
flz) = Eigjr(g——z)‘{fig)d; (2)
% PI! Pz }‘%_ ﬂ q’ﬁﬂ]ﬁ-&. “E'.ﬁ?"fi-‘ﬁ-"?‘ w&ﬂ[ndpl(w) - Ind”(w) ¥ I."]
Llf( O dt = sz(;)d;. (3)

(VfEQPRBALLEY.

(LPFHASNBRRER3. 27 BXLTH . BAITLE dg FR T B {ES
(CHETFHE) FHERE, dTUE T SHAEFEXTF RYIH—TEXE LK
Lebesgue {1 B 784 .

R (a) fRIZOEQ, HRATHIEM f7E 0 BREZK . EX

A ={z€C:|z|<r), (4)
Wt FHA r>0, A, CQ. @D E A WHFIENFEBNAR.
BE ACX . Bl AfRE2MH, FH0< | 2| <2r,

(Af)(2) . (AW _ 2in:L 'i?fiﬁd?* )
WMUME | AS| A, ERBAE, &FH0< | z| <r, hILHEH
| 2 AL f(2) — FCOO ] [ " M(AD. (6)
M BT A
{f("}:f(”:':oﬁﬂmgr} %

LS X PREARM. HEMH3. 18, XM EALERBARN. TREAVE
X h 0 AE— GRS, FE oo 8

flz) — fO) € 2V (0 <]z <. (8)
E, 4 208 f(z)—~fOBKE . (RAFAFREMHRER(OMIERANAE X
WEENE, TREVERNAREAHZESEHEARIEM D

X—ARFEENXE. HEMTRILFERBE IR .

(b) B (a) MIEH 3. 27, (DEGWRLSHEFE . (HEWHLSARBHER),
mrmh AfX=EALKMEERBS, Hh AR X" PE—Jo. Wil EX
3.26, Friseaxsb/AXRIERA .

(o) T () BE B P AREE, BE 0.,CQ, FABR@PHIHHER . EX
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v=o| rrrpdt (9)
W ENITE, Cauchy A2 WA Y 0< | = | <2r B,
i‘?z)_: fO) _ (o), (10)
Hr
g(z) = irtEZre'ﬁQre‘ﬂ — 2) )7 f(2re?)dd. (1)

BVEEX FOMMBEEEE . 4 K={(D: [¢| =2r). I KREH,
M FREA t<Zoo, KCtV. FHs=tr 3B | =z | <r, HLHEHTTFE 0, B
FRBEODESVHR. FTREY | 2| <rBfg(x)€sV. Wi (10)8ZEH Y =—0 Bt
95 W BT . n

THEHXFHRABREE Liouville EBM K H Z A 4H 25 3.31, €7
Fi T Banach {CE A S B P . (WA 10 83 &K 10.)

3.32 B8 MR XAEIiLIGFTE, X CEXETH5E5. £ f: C-X A58
288 HE fF(OXAXOHBARXTE. U FRAFTH.

WERR X TFENTAEX, AfBER(EH)EEE . & z€C, M Liouville

SE
Af(z) = Af(0).
HAh X & X LA 4R, XEWRENTFED z€C, f(2)=f0).

HESDERT - F-2R X, RPN —-IBAHAFERREEFRN,
X' fTEX LAl . 5FHE 3. 18 EHATIH .

B3F ]

l. %G HCR AR ¥ &, HHFEEH ayy ) any (BLEHF—I a;50)
18 HHME Zax,=c WA R z=(x2,, x5, **» . )HK .

B ERR FRAEZHBHNE, yREEWUAN . EVFESEVE H
FByEHHHE BN THM—I . (EHBRBSARXIE®L . ORF. BT
OREMAS, MEES YW 1%FEM, JFENHAEH 3. 2

2. BB L*=L*([—1, 1]), XF Lebesgue M. X FE I trRa, FE, B
[—1, 1]E#@ F(O=a MTEEEZRYE f HEE . IS E BOMIEFER
EL: PHEEN. TRE HE, RAMZMMNMECE «#4p, ENAESH L EXE
I EERIEZ R AR . #57: A(EDRIMA?

3. B X REXmBEBESE(AHHI). M CEACX BAMPE L, FH A
Loy Enﬁlﬁ.ﬁ

(B AMBEXJPHAHETMNEHHE AF—IhEA. iEH X LHFEAR
KHEEREREZ R AFE AANABEEEL A . GEAEPTFER 3. 4.)
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(bR (D) WBIEZ T (Flfn, X=R*), RAJgEA M AA) 5 AB) RHEZEH
52
4. BIREEBEES LA AXARRE cZH . R E2HFTE

(zx) () =x(n+1) (n=1,2,3,+)
WEN - FFRET . iEME [~ EfFELMEZ R AR Banach thIR) #7H

(a) Arz=Ax IFH.

()X T8 z€107, !iﬂrrﬂinf.r(n)iﬁl%}iﬂlsupz(n).

#7: EX

(1) 4+ 4+ x(n)
n

M= {x € [":limA,x = Ax fF1E}

Ao =

p(x) = limsupA,x

3t BLn A E 2 3. 2.
5. X%F 0<p<oo, @I RIEBEESLHER

Z]I(H) P < oo

=1
WFEER c WSE(TURILXMREN). ¥F 1<p<eo, EX | zl,=
(¥ x| *}Y*, | z || = =sup, | z(n) | .

(BE 1<p<oco, M | x|, M| z || -8 /> R Banach Z[H . & p'
+q ' =1, IFEETEABXTW) =1 () Ml 2ZEHFEH

Axr = Zx(m)y(n) (xz € [?)

) ——XT R Ay

(BE 1<p<oo, iEHE I’ W&ABHWMTABKAHFI .

(OB—FE, WM FHEIBREFIREN, RE ! WBHINRAT
ER(HBEHEHEFADEABT .

(d)3F 0<<p<<1, iEBH I LL

d(x,y) = Z | z(n) — y(n) |*

LHERERWAR F-26, EARRBOMRMUD E P LA . (TEE
I FEESFEONTFEEREUWRENRIMNIE DBEBES QO THRIKENLT,
) =r°. Bk d(z, <l Wi z WEGRBAEFNELRELAFN .

()M F o<p<l, Br, BI"EH I FHM w" -#hth; R MD. WmE o
<p<r<l, W, Mlr, BERANHINERE-TBHTH—AIDEENE Al SR
AERERTFREESHARKES . 7. FOBHRALLRE w° -KH .

6. 4 f.(1)=e™ (—r==t<n), L*=L?[—=n, nl, %F Lebesgue il| fF . =1
<p<oo, WEBATE L b f,~0 R AERRUBAH .
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7.L7[0, 1JEBEWMEIINCl FI B FlIFHEEBRFOFBEEFEHE R L
FIIEPEE w -3Fh . L0, 1M AEERBAZE C X T sifhh
—PELHRE, BEXTH AL . (HEEME 3. 12 MR EBE "N
“PR IR RH R REAY SR AT

8. ® CE[0, 11 EFAELEE REEY Banach 510, U LWANTEH.B L
C R fIER, W C P HFEZEKEZ R AR ABEELYEAMNFFE .
B, | A|#BEREEBIBKHE.

9. % ECL*(—xn, n)RFFH RE

fma(t) = €™ + me™
BES, Hbm, n BBEIE o<m<n ®E BFfgcl* HEL, FBE
FREANFEFFHWREF . (E RN ENBATIAE.)

(R FTA gEE,.

(bR E HFARE, DA g.

()i 0EE B ORFEE, F, REOLEE, BBHFFIAEP .

XM FRABFIACRLEBFHAN, NTd—-TESEEHSF5
AEnIBHAREFHRINEXTHERANAGLERE . (5 RIJE28.)

10. [;-[ [ ﬂ:ﬁ S={(m, n): m;l, n?l}_tlfﬁl{ﬁ’fﬁ HII11= 2 |.I(m| n) |

<cof B LERY x 2. o &S FFEEY m+n>cobf y(m, n)—0 B3E
R vz E, Uyl =supl| y(m, n) | HFEEK.
BEMERBKERETE

mr(m,l) = Ex(mm) (m=1,2,3,++)
=2

T €' WK ' BFZHE.

(a)iEBH '=(co)". (AN 4 EH 24.)

(WIEA M R ' MERA T2 .

(QIFM MZED! PR w' -FHHNCGETH@BEMN w° -FHIM.

()i BRE! WEHHARGER. REAE (), EAMNBAw' -AAAGE
. ®/R: Ho>03HH m>2/6, MY €M BH,

| ) iy Iﬂnﬁl-ﬁ%.

REWFEA 2€6B, z(m, D=5, ERIBAEMNB K w” HHAEF, L
— s B PO .

(e)2 x,(m, 1)=m %, z,(m, n)=0, V¥Vn=2. iEHIRF ML, B MHH
WA w Tz, WEF . BF: {(r,lw - AT z, BREFY j>oolf, z,
(my n)—=xzo(m, n)y ¥Ym, n 3Bz, || 1 EF.

11. 8 X X FF4% Fréchet . W X" #EH w -HiIPFERRB —H
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) .
12. 368 co MTE B RO BRA BRI EH); 1L (co) ™ =1 (7R 10).

13. & fy(D=N IZ e, JEMITE L[ —x, ] fyv BT o.

HEHR 3. 13, fv BENMYHEFI L -EHRST 0. B XBFENFI .
B gv=N"1(fi + Tt [ OBRRXFF .
14. (a)Bi% Q B 'E Hausdorff 25f8] . T HMEHE KCO, £ O L#PF
A ESESE KB R R COQ) R SCEBE pxs
p(f) = sup{| flx) |:x € K}.
@ CCO UMM EREKESHNE . IEENFEDS ACCWQ " MR —1EE
KCa M K F#—AH Borel MBE . {15

Af = fodp (f € CCE).

(D) EE QR CHIFE, RIE—IEQ TAARTER B FTHK T,
#1418 H(Q) (FE Q hLaif A BB EEDRmBLE fe COOAM, ENMNNT

§A €T ﬁEdep=D.

15. 8 X hdmshmiEsiE, X X LA S, 8 X' # v -HhitbRAE
RALM M E Y X BAA R T Hamel 8. CEFEXRB 2 EIM1.)

16. EBY L' (% T 87 X 8] b B9 Lebesgue M E) WA AU BRE A MR AEE
LP(1<p<<oo) BB { BREY“BRTE " b 81 AR X BRH ¥

17. #5E C M BMIRMRE, CRAMKE LFAEZRBHOEME, UL
BAATEE . (BERSHEBEANERAEX.)

18. #F KRR Pf4&(, 0, 1D, (1, 0, —1)Fl(cosh, sinf, 0)(0g<<
o) B/NE . A K EENEK HFARSAHEERAREN. ERPRS
FEXHERE T

19. B KRR P EMNE. EHEI M 2EKRK HEZ 2 +1 MRARD
ME. Ra: 2F o RNABMNE. WK HEMRASIH—REET > BIK Z5.
i A DB

20. B {urs ugs uss -} IEFE—A Hilbert 25 8] 7 F¥5 5¥ IE 28 &9 {37 o) B FF 51
KHBOomEa n u,n=D@EM . IEH@K BEHR; (bco(K)FAR; (0eco(K)
FEAK . BHco(K)META i .

21. £ 0<p<l, B4 FEL (B f=0MRFEANE 0 WER L f /M9 BIAY
BAFH . (L 1. 47 )R FX — S HE L° FRARSOTEERSE K 8992806
F (L0 B {UHE BB R 5.

22. #o<p<l, B WEEEK, HOXEERAW. REAUWED
ER A K —FSE, XMERESHH; RIES. #E. EX €L,
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r,(n) ="', x,(m) =0, FEm=n
WKHO, o1y 220 23, W, &
yv = N'(z) + -+ xx),
UWFEH (yn 1 FE 1P P F-.
23. Bi% p 2] Hausdorff 25 /8] Q b # Borel ## M, X & Fréchet Z5 a3 H
f: Q=X %% . HEN, QAR QWFHMAHI Borel FH£IK, HIHFR Q iE
BT X 0 B VA SRIE), #8XFs CE WBMEGE, =

z=Jqfdp" SVuCED £(s)
EVH. GX—EFHASE“Riemann 1" @BER . OR/F: RV EMAOMES S
B . HFAEX " HHXMTE T €V, | Ax | <1W | Az ]| =<1, HHFEEBRESE,
FEFFRE—1E 98EMs, t, f(5)—FOEV.

24. BREEE 3. 27 RSN, N TR X BidnitmBS [ Y o #i% 5L 4 tEB
g, Y'EY Eq R . W

qufdﬂ ~ J-Q{Tf)d#.

"7, MFEPACY , ATEX".
25. RERHIbmBSEX PHEMNEK A RANES, X-EX LA
S EBAMFEAS yEK MNAE Q=FE LA IEN Borel #5383 fF . {15

y = J;:r du(x).

26, B OB CHHRE, X £ Fréchet BEFH f: Q=X B2 .

(DPRHIEHETF F W BRBEREAINEH, BPXTLARK f(2)=2(z—
a)c, WEH, Hb . eX.

(b) 4 Morera EHH#ET B X-{H22E R .

QM TFQOPHNELAREFY . £ QONEFELHN—HUNERERES
aif) . X— SAERE B X-H SR

27, B (a) BRI EREE R, f(D= Doz BBELK, HhEA

703 B
g.(z) = flaz).
IFBH ¥ o, £ mE S E B 1. 45 H5 o E LB Fréchet FH H(O) HHE

m.ﬁ$=mzyﬁaﬁﬁﬁwmwﬁﬁﬁﬁ$ﬁﬁujg¢=u¢
$(w) = Jf(wz)d,u(z) (w €10

-‘H—Eﬁﬂid-:]:ﬁﬁﬁ T » 'ﬁ{w}=ﬂ. ?Eﬁ?[z”dp(z}Zﬂ, H=1! 21- 3! . fﬁm-’_a‘ﬁltl.
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HREN e B0, FMARHXBEE g £ HOWHAFZEMR .

28. {Bi% X & Frechet 75 &) (sl — M 49 0] B B0 B3R N2 6). GEBH T e .
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Plw -EELE.
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1
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B (R EFOMES. ITHEHBHER, 232X, X0¥HE5EH 2(X). §—1 3(X,
YESXTREBATHNMEMBRzZHERABZE . (X— S (UK T Y #96#
lEGH, MAKET X )—MiEk, FiFE2HEATLUME 3(X, Y vide4hm
Rt .

EX—ERMNHEEDARESE X, YITRH. EXFHER, 2X, YYBESH
AR ARG FRRET . MY HFRALIRBEMORE, 2(X, YIE X #3t
PEZsE X, FEEDN 22X, VIENEEBET X" 90, ERTEN w’
$$h . Banach Z5[8) X fITMM B A X" Z AWML EHR X — BTN ETEFE .
4.1 T BEX, YARLZTE. FFHESAAECHFX, VHERHY

Al =supl{ Azl :x€ X, [l 2|l <1} (n
| Al A Z L4 B(X, VVRABRETNE . Y & Banach £, ¥ 3(X, Y)
R

iFll HTRAESHEHNTFEEAFOSHNSEMNERURHENFEF,

SFEPN AEBX, V), | Al <Htoo. #FaBiFR, WA (2)=a* Az, &

laAll =lal TAI. (2>
Y h=AaFERRAMTFE Sz X, || 2] <1,
| (A + Az | = |l Mzt Mz < Azl + | Azl

<l ml+laDDlizlh<ial+lal.
Fir LA
A +A < Pa |+ A (3)
£ AF0, M5 FEAS € X, Ax#0; T Al >0. TR 3(X, VEBUEZEM .
REBEY BREMHA (AR 32X, Y)FH Cauchy 3. BH
Az —Anx | < HA — AL T2l (4)
HEBREBEY n, mroolt, | A, —A.ll =0, HHFHEDT € X, (AxlRY

Fr i) Cauchy 5] . BrLA
Axr = limA,x (3)

.- O

HE. BRA: XY REHER. #Fe>0, BEm M RH4K, (DHEWAE
el zll. AEHEHEXFIHREKXE m,

Az —Ax |l <ellzll. (6)
LAzl <Al te)llzlls BEAEBX, V), HHIA—A | <e. TR
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LA B(X, YYEEHE, A —A ZRMIUEHAT (X, VIKZEEHE. .
4,2 H¥FEHE HoFRr XEEEE X PEHHL
(x,x"
RE o (OBRFER, XMCSBENT—FEHE X £ X E0OER, 50
R X7 X FERZEFEEONREERIEN). TRSHAR T XMHILH
f)— o BE A 4 . [93]
4.3 EE REBARRETMX A4 FTFHEAS € X" EL
| z* | = sup{| (x,x" ) |+ = € B}.
(a)iX A8 1% X M % Banach = /4 .
(b)3& B* & X" #hiR #4as . s THA € X,
lz|| =supl|{xsx*? |t 2" € B*}.

B, 2" —(z, 2" )R X LA REREEH, THEH 2],
(c)B" & w" -%®.
B MY BHFEHEN, 32X, =X, (QRFE 41 HHEL.
BE z€X EH3IMNERRAFE vy €B" ER
(zyy" )= | z|. (1)
B—Fkmm, MFE " €B,

(e <zl I < =l (2)

(b)Y M) FIC2)HEH, .
BN X WFRMRU ZEB PRA%K, o WEHEY 2° €B" HENYNTE
4 z€U, |(zx x| <1. BECHENTHE 3. 15 #H . ]

F OHEX, X' w -HitRE-LIER
x° —>(x,x" 7
EENBRBEHI . B BEE X" WuBIRIMNLERN w' -HibE; ¥X L, (=
BN, BRI dimX<oo. H N 3. 11 HRBRAGRMAEN T w’ -HRIMLAK
i .
BIEMEOEREROEE, ABEE X" BRBXHBEXBREXR
BRE), HEXETF X WHGHIMISHBETHRBEMID . XHAEKERHE v -

MINAEREEEA.
RERMNGSEHE 4.1 P EXHHTFHEEL S —Frdt .
4.4 BH T XPYARETAHFELACHX, V), H
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R BAYREX, NAEHE4LIL). TS z€X, XEH
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AT MIER, EE
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Al =supl{ A=l ¢« |2l <1}, |
4.5 Banach DEIME_HE S E Banach Z5/H X GBI X ° B RE—
Banach = [|], HAMAEACHBEEIEZME, 29 X", 8 4. 3L A",
seEX LR
(xyx" ) =(z",%x) (2" € X*) (1)
EXTH—reX" ", FH
léxr | = =] (€ X). (2)

M, BHODHE ¢ X—X"" BERMN; H2), s BSEMN. B X HERE
ERTEER, B XOTE X PRAM .

TRAIRAXBX "HHAFEMEAFBERM.

HEE X MeXOEREkR; M XAUFERX " HF5H.

PCXOFPHTIRRE X° ERIEREHEZR, ENXTEN v -HIbREER .
(3. 149D EF X B98I R, ATRERSOR X" "MWETFZH. HE
FEEEMNZE XMW, FEL SR, 1<p<co), MFEMHMX)=X""; X
WSBFAERN . EMNA—SERESIE 1 F&H .

NiZEE, T X Z2AEMN, XA X FHENSERH S WEEERT
Wi RERE ¢ EWEESFR .
4.6 BT+ B X B Banach %, MEX BWFZHE, NEX'#F5H;
M#MN BABRERAN . EMOELF MIALN EXLINT .
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HEZEMONTESEMER4L5%H), MMEX B w -HFZ=H. ' NEXH
REATFZEAEHEZEERE. TAEEREFARATIFHHARNT/LTFZEM
W .
4.7 EBE AL&HMEET,

(D MHOAMAEX FHEHME,
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X' XA w -AFSEAEENHw -AaN. & 2 ¢ N, Hahn-Banach & 32
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X /M 3t 95 2 @ o] LUEBYF M I FAeF M- RHE . RB U, XM RME
M" = X"/M- (X/M)" =M+,
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FEX, " |HBATREN = +M], ﬁuﬂﬂﬁﬁﬁﬁ){
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4.10 EH RBEXHYRBRETH. FEMTEXX, VVHEFR - T €
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FH
| T =supl{| (Tz,y* > |: |zl <1, " | <1)
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A, LR(T)" ={0} 4B {Y R(THOFeEd X P08 » fiFik:; LM
BER(THEX PR w -BHEH .
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FEH@R(THAE Y DHEARY. TAZHAY (5O HEMELURRE T
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AP Z( AL, MTEA 0, (AAML.
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B4 N—>cofif yyi 0. FR »=Tz€TWU), KIEHAT (o).
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(BB DEBRN .
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(ADR(TYAEY $RHAH .
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(DR(T* Y X" P AEHHAGY .

i EHLLZERFOQORIYANY R(DE «MA& . R, X" PHE
BAFERHAAESR w -ARCGE3EIA D).
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MR THEBA (b)) HE R N(TH+ CR(T" ).
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T:X —- R(T),
Hy R(DEBEREELTEY WA FSE, NHIEEEM . AHEEHFE K<
coff BB yER(T), MiA z€ X #H8 Tx=y, zlI<Klyl . 3#H
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FREAREZA . B Hahn-Banach 8, ¥4~y €Y' i A. BrLl
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HEMNERAFI 2 )BT - FFI . BT, VT Y —1 4.

P BT HANTEZERFRERN, XREMNHAMMESETEENZE
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(OBF TEBXWika(TREB TAl RN RI NES. TR
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CIHTAI H{EEARET X.
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Tx = Ax.

R — R SRR AL
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(d)FE TERX), TARWHHFALIF0, B dimN(T—aI)<co.
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U, | Sx—Tz| <r, it TADBWEEBR R 3Ir POAER T, WRWEE . HIE
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4.19 BH MBi& XAY A Banach T #B TERX, Y), M TAFH I HIL
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iFRl EERTREN, o lRY HBARFEFH, EX
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Bl AD—FHOG) I <ly—y 1, (fREEEZEN. B TAOEY TRA
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(xox") = (x" 282, {y,y" ) = (¥" s¢y).
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xz =g (x)e, + -+ +a,(x)e,.

Fi e BM EHESLEHETZRGERL 21), #4#E Hahn-Banach EH o, A[ FEH N
X 5. @ N RXEERENBSEBGRE, W X=MON.

(b)Y n: X—=X/MEREBH, #iey ) e} B X/MHWE, B eX 18
nxr, =e (1<<i<n), N# N B {z, -, KB EREZE. W X=MDN.

L]

4.22 5|8 ZMARAEZTZAXHTFER, pRERMEX PRAMESGHLr>
1, WAEzEX Az <rf2edFHHyEM, [z—yl =21

iE HFEnEX, ERMHYEREL, B

inf{ | zy —yll : y€ M} =1.

ﬁﬁ 3'1'EM ﬁﬁ " I m || {T#E'%I:Il“}'l- .
4.23 ¥ 2Z X &£ BanachZi, TEBX), TAFWHHFAAIAFA0, M T—AI L
A AL .

iFR HE®4.18(d), dimN(T—AD<co. H5|H 4.21(a), X B N(T—
ADS—AHFEEIMAEM. L
Sx = Tz —Ax (1
EXHF SEBWM, X), W SEHEM ER——iy. B, R(S=R(T—AD. AT
% R(S)EHM, HER 1. 26 HAUKMEE 0 E/X TA z€M,
rilzll < ISz (2)
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MBI FEBAS r >0 AWM, MAPEE{IFEE | 2 Il =1, Sz,—0,
HEGEARFFEINDNFTFES 2 €X, To,—~x,. (XBHI THEH.) BB SH
Ar,—~>1,. TR €M, I} H

Sz, = lim(ASx,) = 0.
HASE——8, z=0 BWFTFFAEr | z.! =1HH z=limiz,, & || = |
= Al >0 INMFHRIEATHFES r>0, (2)REL . [
4.24 ETE ik X £ Banach &1, TEZF(X), TA¥#, r>0H#4ALERT
P MAEE A S, AP (A > W

(A FHAAEE, R(T-AD#X, # 4

(WE 2 HRE.

FR BRI AEEHEE@BRFDARRIL, MFE X WATZEE M, MisE
A.€E #18

M,CMCMC-, M, #*M., (1
TM,)C M, n=1, (2)

LA B
(T-AaDWM)C M., n=2 (3)

M iREEX S T MR &R 52 RAEH

B )RR, Mt FEPSWEE, R(CT—AD=X. 4 S=T—xl, }#H
FEXM ES"WESEL4.17H). BRa 2 THFEER, FELEM, 1
#=0. ['Hj[&' R(S)=X, X*#Eﬁmj{x.}ﬁﬁ Sxpr1=x,» n=1, 2,4 3, ==, ij

S"'ry =1 #0{8H Sz, = Sz, = 0. (4)
MM, M, WEAKETE . S HOBGIREL, HP A= (EE
(YW RERENRN ST=TS.)

BRI, WEEE THEAMEBRRFIEEFRI (A}, BOHE LA FFIE
mEe, M Bli{e, -, ) KB XWFESRERCERYE, NW2AK). B
A FAHFE e, = e RRMTEXE, A M BEM HWATEE. IHHT
(). #reM,, I

r=aae + ** +a.e.
XEH TxeM, 3+ H ,
(T—=ADxr=aQ, —2A,0e; ++ a1 (A1 —AJe € M.

FR2)FMC3) ALY .
—BRERMNATHEEDOIAGMEHFESE M,, 5|4 225 L08R v.€M,, n

=2, 3, 4, {78
Iy, | <2#HYzeM 8 | y.—xll =1 (5)

E2<m<n, X
z= Ty, — (T—2A.1)y.. (6)
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R M), zEM,-,. EI (5

| Ty, = Tyaull = Ayve—2zll =12, | | ya—2 2l =4, I>r
MHFEFH Ty, ) AW HTFFH, REEHIBEARN. ETREHN, XATEE.
4.25 TEHE MBi&E X A& Banach =, TEB(X)# B TA%Y. B

(a)# 2740, B A%
a = dimN(T — AD)
B = dimX/R(T — Al
a” = dimN(T* —AD)
g = dimX"* /R(T* —aD)
AR EHBLER.
(B)ZAF0H B AEAT), MARAT # T" 944244 .
(a(TARE, E5THth, FLESH-MHMREO.
A2E., AXEmRTEMERER INERFRERRE R~ F8 1 AN
ATFERX X" FRNEFHETF; T2
(T—2AI)* =T —aAl* =T —al,
By X MESETHFEAEFREX " EHESRTF.
THiE(DEE4LITHEX. EHL2UAT@QH—-THERFE: p=0 &
HE =0 X—SBAETEAFRXGOHIEHSP .
MiZEEE TARRY, «(DHEAEEENCER 10.13). THWEHXTF
(o) o H At 7 5 B W5 ZAY -
iRl AHEFEME, 4 S=T-AL
BINMAXTHEZEPHEERIMENS . BEM BERBOZE Y WA FE
&), Wk BE—ATEEMEEE<dmnY/M, WY PHEEREy,, -y #8HM,
j|-“[:|_‘:-1'11~ Tty W Eﬂﬂﬂrﬁ]ﬂﬁlﬁlfﬂx ﬂﬁM;—lfﬁj’?i$§rﬁ] . Ehﬂﬂ 1. 42, ﬁjh
M EHS. BEM3.5, Y LHEEZEZELKEZR Ay ) A #H/ Ay,=118
MFRAE yEMoy, Ay=0. RETREXELXHN, ATTEBITHSR: &2
HRY FUM, R4 FHFAEZEEEZ RAER, W
dimY/M, < dim3. (D
MAX—SAFY=X, M,=R(S). AEM4.23, RCOEAK . diEH4. 12,
XA S =R(S)*=N(S"), #(EHR
f<a”. (2)
T, RY=X"##& w" -#ih; MM, =R(S*). HEHM 4.14, R(S")H 2
w* -, AMREIH X LBERSHP o' -EEKXBTRER, SEFRATF
LR(S*)=N(s)(EH 4.12), }HDAEH
B < a. (3

NPT —BIREUEH
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a < f3 (4)
—BHT M, AEFEX
a' < B (5)
HEEN, BT REBEF(EH4.19). HTH1.18(d), a<oo, () RFE
R@BFGIHBRIEIE .
BEMWABBL, We>p Hlaloo, 5|3 4.21 B X GAEHFEEE M
F {##4 dimF=p3H
X=N(S)@E=R(S @PF. (6)
FHreXHHE—WEBRs=2+1, TENS), 5, €E. Y nz=x, X n: X
—=N(S). FHAHEEM, HAERER ~ REZER .
HARMBEET dimN(S)>dimF, MHFHE NSYB F LR EMG ¢ (#15
it FRADS 2,70, ¢, =0. EX
@&r = Tr+¢rxr (x € X). (7
W o€ B(X). HH dimR(P)<<co, ¢x RERF, NI & th 2 RS CEHE 4.18).
FER

d—Al = S+ ¢n. (8)
ZE x€E, M xx=0, (d—ANDx=8zx, &
(@ — Al (E) = R(S). (9)
&= xENS), W rx==x,
(p—Alx = ¢z, (10)
M T
(@—AI(N(S)) = ¢(N(S)) = F. (11)
M) HEH
R(&—AI) DR(S)+F = X. (12)

BELRBAOBAF 2=z, BIFHIAR O WFIEHE HIXORRKY, EH
4.24 BB oAl MEMAR ST E X. X5U)FE . FUM@WERRH, ()7
ik .

(MM @R, MEFEAFRRE T HFEME, W o(T)=0, AW (a)EKF (T
=0, Bl RCT—AD=X, XH—K T2l BA[¥H, B AE(T).

HMIENEHE 4. 24 #EH 0 B o(ME—TTREMNEBRRA, «(DEZRATHM,
#HADU{ORER . & dimX<co, Ml o(DREEHEMA . F dimX=oco, g
S 4. 18(e), 0€Ea(T). FRA(MAEN. XAHOFERTR T EHAIEH .

|

B35/}
FiXHIEE, X 1Y £ Banach 535[H], BriE A MM .
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L ARA THAN X B X " FHEA, c BX 9w Hid, HHoR
X" B w -#ih—r X" SHEE.

(a)iEB§ ¢ B(X, DBI(X ", OWFEFZSE LK EIE.

(b)#E B R X M BAER, 8 ¢(BYE X' MAAMNRAR - WEN . (F
Hahn-Banach & E#)

(c)H(a), (b)#l Banach-Alaoglu FHiEH X RERMEHMNY B £ w K
/Y .

(DNOEHBERSR X #8 —-E8HE FSERERE.

(FE X EREEAFHY 22X MATF=ZE, EH X/Y 28 K.

DIE X REARMEBENYS X EARM.

Br:, —YHED,: BHI—NHWDTF X" HF=0E ¢(X).

2. Z5f@ co, 'y I, "HPIBERARM? EHE I AFREERSEEAR
6. IEBHAGIXE EFr A E EERE U WA MR BN ZE CARARB.

3. WM B(X, NHNTFEEREEESENLANYETFEMcof@E A
€E, Al =M

4. F2E C RwEBE, X' =3X, O). UM FEIM A€EX H A" €%(C,
X)), HiE A" BEBE.

5. B TERX, VEXBY EREEYAMNNT RY 8 X" EHFE.

6. oM HHEX"MY B w” -$Hh, IEHSEY", OBX", )FH
HEEEHERH Y HMNYX FEAN TERX, V), S=T".

7. % L' REBEIKE J F%F Lebesgue MIEM TR BHWEESHE, #
B TEBL, V), WM T €3Y", L™). BRR(THA® ] LB EZRH,
XF Tal AN AT

8. (ST " =T"S", BEXERARELH.

9. B SEB(X), TERX).

() BEPIEE ST=1HFAEWH®HK TS=1.

(bR, BE TEEM, EH SU-T)=I, ¥HRYUI-TS=I1, 3#}H
WA ESEAFE—PTRERE -1 "2EHN.

10 M TEFX)REMNHFHARE dmX=coH EHBHE C, iEH (O
. RWE dmX<ccIBHBER R, «(DAREEH.

11. i dimX<co, WFHHER4.25 PSR «.=p BN FERNITRBFTE
) %) Bk

12. i TEBX, YIHHE RDEY P EMAA.
Wk B dimN(T)=dimX"* /R(T" ),

dimN(T* )=dimY/R(T).

XHET TER L4258 a=8" Mo =pHIKH.
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13. (a) B TEBF X, V), T.€BX, Y), n=1, 2, 3, «, 84 T, BF
AR%EE, HHlm| T—T, | =0. iE8 T 2EH.

(b)RE Y & Hilbart 258, iFH (2B, §MEHTF TEea(X, YVIIHE
HEREHEBMOE FHE THEHEBR. #£5: 7 Hilbert ZE P HFEBEFREFA T
i LBy 1 RN EE . (WEMS. 16, 12.4.)

4. P LEXMBR T SHFEEE M.

Hn=0,
(n—1) Hn=>=1,
MzYXn) =+ 'x(n)y, HEn=0
4 T=MS. FATRERET, ERABMEEFIFBLCHHBTFH -S4 . HH
| Ty n=1, 2, 3, -, FEHElm| T |

b ]

15. Bk, BMESEQ LRERGR o FRENE, o Xu 20X LM
BB, FE KEL (uXw, EX

(TH) = | K, f@rdute) [f € L]
(a)iEB TE B ()3 H
|| T” ¢ E{HJ- J l K(s,t) |zdp(5)dp(f,).
o0

(Sx)(n) =

(D& a, b BRL(OHT, 1<i<n 4K ()= Dja (&), FERA
KEXTHRE¥EAK, €X T, i dimR(T))<n.

(W TRL(WEMERT . 7. ATE 13

(D EEAEC, 270, EAREHE

Tf—af =g

MFEA gEL*(WHHE—M FELREX FHE ¢ HHH B MMAX H AL
WA R . GXRFTEA Fredholm 3$)

()BaE T HRBER T.

(1—s)t O==t=s
16. & X K (s, z)={ B OSIS

(1—1t)s F s=r=1
1

HFHL {Tf)(s)=J K(s,t) f(t)de (O<s<1)EM T AB(L*(0, 1)).
]

()3F8) T WS EER () 2, n=1, 2, 3, -, HMARALRIE Sinnnz
HHSMEIESHE RS . #F7. FHAA0, FR Tf=Af E%F f BT THK
iy, Af+F=03H f(0)=f(1)=0, A=0 WFHT A5 FF L.

(b)E B b RMEE R B AL L* (0, DEIERE .

(OB g() = D cusinnat, ITRHE

Tf—Af = g.
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(DB THERC LR T, XBCELO, 1]JEAEEZRTM=0H . £
T HILIR—BARN, W{TFAIRFEELEM .
17. & L*=L*(0, o0), % F Lebesgue fj#F, F H

(TF)(s) = %ij(t)dt (0 < s < 00),
b 0

WEB TEZ(LHE TARER @S L || T <2 2 Hardy R ERNAFHREE . 1
[23]84 P.72.)
18. iEBH T 5138 b .
(@ F{x, & X PESsSoFEs, Wl = | AR
(bOETEHX, YIHH z,—~x B, W Tz,—Tx FHUEH.
(DETEBHX, V), z,>x BWHIFFET BREHN, W| Tz, —Tx || 0.
(R, EXE2HARM, TERX, VHAMNFEMBERET = Bz},
| Te,—Tx | =0, W TREM. &+~ WAHTE1(C)FME 3 FIE 28(0).
(EXHARHAETERX, I'), MTE. AMR(T)#I'. #F: AHEIE
/& 5(c).
(HDEYARHA TEB (0, V), MTE.
19. WY RXWAFERFEL"E€X" . &
p=supl{|<zx" >|liz€eY, |zl <1},
d=inf{|lz" —x" || : 2" € Y+
BAER, B EY FARBOBE, Bz B Y WFAFHER. iEH .
=5, MIEHELHF—P " €Y, o= llz" —=x " |-
20. 4.6 B4 9 FHIBRATOTME. (HRFE"—ANNEH4L 9B
Sk %)
2. & BFIB " #A5I& X X" MFAPAR, TR Banach-Alaoglu EH K
W, BERAX " HOE, GBS FHEAS0ES4ENGB A w' -%8, WER
w' -We. GRS X" WFSER » -ARNSAMNYEM B R w -RHY.)
5 1L T 5 E B ) SR 49 .
CI)HE BEEMA .
(i)fEE4 FCX 5 Mk
P(F) = {z" t|<zyx' >|<1,YVz € F}
BEREX, ¥FRAF - 'BRURAABRTEEN, FAEEEG P(HORXHREER
rB*.
(INX—FHETEHMENSGE:. HFRTCHRNMEESN, ENB =, N
WFENr CEFErEX B Re<z, 2" >=1.
(V) ERIER . 4 F,={0), BRAEBEF,, -, F.., ELBUEH (F,
CB¥HH
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e —

P(FHO N NP(FL) NENEB = . (1)
EEOMTF =1 EHHN. 4

Q=PEFHIDNNPEFENDNEN+1B".
HMTEIMNERE FTE'B, P(F)NQ#J, QM w' -BHES (i) —EBEWKH
(kB')NQ#=Z, X5FIE. MNMFEARE F.Ck 'BERHELT1UE LI
(DL, FRX—-MWELRA LS. 8T

Eﬂfjl P(F) = &. (2)
BUF, BcH» B FEH (2.}, W] || z, || =0. LA
Tz = {< x,sx" >}
EYT: X" —co. WM TEYR co®hFHE., B2, HET 2 €F,
| Tx* || =sup < x,0x" == 1.

TR RIET] {0}y D) | an |< o0, EEHHFHA 2 €E
R-&i}mr S A :}m{._ L.

BTRREH, 4 2= D antn
22. B TEBX), TREN, A¥03HH S=T-al,
(DEMNFEANEREE », N(SH=N(S""),
JEB N(S")=N(S""), k=1, 2, 3,
(DIEH (DM FENS n BHEHR . (B+. ZREH 4 24 EH D 114
(OB n B (BB IERBE, EH dmNSHEARE .
X = N(§") @ R(S"),
#HHSERGSHMBHERE RSHF R(S) LW ——BLE .
23. {Bi%{x.} & Banach Z5[d] X F@IFH, HH

Sillz, | =M< oo,
=1

1IF BA 48 3 Ezn KHTFEANSEX. BHBHIR, UEH
lirﬂ |lz—(x, ++=+z) 1 =0.
MEm || 2 | <M. GXEBEELHATEME 4. 13 BERYT )
24. & c R4 8 (E C ). =limz, FENEEFS]
X — {Il sIztIa!”'}
gz . 4 |zl =sup |z, | . & cofc OTFZE, EHFA z..=0 1 x 4 il
(B EW N BRI e Mo, FH B’ s E M b, viBco BRETE]
+ .
(WBLSf=fEXS: co>c, BB BAE METF vS u .
(c)i@Ed
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VI = T s Vept = Ty — T (n=1)

EXT: c>co. EA TR——MIHFE Te=co, KB [ TR T|. B
BEtE) I MBS uT v

25. A TEB(X, Y), RCT*)=N(T)+, iF# R(T) BH#&Y .

26, ®RTEBX, V), T(X)=Y. iFHHFE OB THRAWE | S— T
<M SEBX, V), S(X)=Y.

27. WTE B X), MR ACH(DEHNYFEFI L, ICX, |z, |l =1,

im| Tx, —Ax,.| = 0.

]

(FREMNAC(T), ALRT OFFIEE, WA R“ELFFE®F )
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X —FAFE T AE AR AN EX T b R B R R AR . KR8
MHRSHE 18R 4 EH—/ErAEX XEE-BrEf8NL2E, HFSRiXg
AR E BT B B0 S BT Y AL

E i 5 BT M iR
5.23 [ &t ¥ +h
5.27 Minhowski iZ 88 L & Brouwer A8 & E#
5.1, 5.2 P P S s EE
5. 4 Hahn Banach & B
5.5, 5.7, 5.10, 5.11 Banach-Alaogly 85 Krein-Milman ¥
5. 18 Banach-Steinhaus F 8 5 m B B9
5.9, 5.21 P {8 38 B
ESEMER

PR H ER M ERZ — (Hellinger 1 Toeplitz, 1910)i# 8B X T £
Hilbert /i) H b &M ¥ F, SET@EL LA S FHH 2, yEH
(Txvy) = (x+Ty),
T AELY . XE(x, »AFKEFE Hilbert ZEAH . (R 12.1%).
Mgz, ) B H P HFES, 8| | =0, THWHREERE Tz, BWAT
0. GXIK# FRAM H T A ESEKEZ Rl AR NS ) H K Hellinger-
Topletz S H R T H & H AL .
5.1 BB Bt XFYALF-20, YEYLETH A, T: XYV A4HHAE
st FEAMSAAEY, RE 1,0, ATz,—~0. B T &4,
iFBB Bi# z,—>x HH Tx,—~Y. HFACY", W
AT(x, —x)—=0
8
ﬁy=Li_r§1“AT:r,.=AT.t.
M y=Tx 3+ H A E R & AT LI A [
7 Banach 5%, B 5. 1 (AWM TF: 2 T, XY RE&MBHH A

|z, | =0 & Tx,—>0, M || z, || >0 £FH L& | Tz, | ~o0.
HRHESUEXBEREMN, B X ERAE(—, oo) b F 35 Al f41fl 75
M XKEZROMEREmESH, 4

oo = [ B I FI =
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NEXL T, X=X, (TH@=if"(x). MCTf, g@2=Cf, Te). B T RELELEN.
L’ ) A F =8

FHE A Grothendieck F - EMHBEHRIAEGER .
5.2 EBE MEik0<p<co, HA

(a)u A E<HE Q Lédhe £ A4 .

(WSAL (W&HFZ0HE .

()SCL™ ().

B S AR .

ER W RSBLOPHESHMN, Kb SEFL-Hib, 8 S7EE. R
{ful e SHHFFIE/ES th f,~fRREL P f,>g. BR f=ga. e. FTL
JHREAESERORE. HRFEETH K<oEH{MFHA FES,

| fllw <KIFI, (1)

QARTRE, | £ 1, R | F a0, | fILR | S B R

WmF p<<z, WMl fll2 TR 2<p<oo, PHAFK
[ fr< Al s
SR AIN.<K | fl 2. TieBFHFE, RITEAH B Mool

lfle<sMlrll. (fe S (2)
FTFRAaBIMEHEENREMARLL 0 EHEASMA .
Bi{d,, -, R SHPRHMBIEXHE, SERL BHFZE, Q& C" AEJL

HEBRB WA REETE. Hc=(u, 0 DEB, BXf. = Dch. W
I fll-<<t i Il £ Il <M. R QRATEM, FHEES QCQ, p(Q)H)=11#
BXFES ceEQMBIzeQ, | flx) | <M ExREEM, | f.(2) |
BB FHEERE. FUREEBMaeq’, | fo(x) | <M kNN FE
Are D) 180 <M. BAXAFRERBI n<M. RITEH dimS<
M. XIFBAT EH . [
L HWAFEMFOPRI N EBHXE . ITEEX - SRIAEHE L
MLFHEAF2smE, EEL P . BB 2x A9 GIM F EA& Lebesgue M FE1E R
A7 6 1L SR W
53 BB REA-ANAFTEHESL, BHEMEEARAAR -V ETHLZ
Feth Rk X . Py & B

o

f(e?) = 2 c(n)e™ (1)

ﬁ‘J fﬁﬁﬁ'ﬁﬁm#ﬁﬁﬁ?iﬁm- -E-‘? f(ﬂ}=09 'ﬁ'ﬂ*-ﬂzzfﬁﬁ: "T" . 'EfiSE;%_PE ﬂ'{'
L'-pé . W Sg 2 L' 9 H -T2 M .
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XMEGEN -MHFR2Y, k=1, 2, 3, - MEKEEROEEI) BT
LA .
BB F RO —H, N
2y = Zc(n}zezmﬂ -+ EC(H}C(?H)E'["*“W.
FAXT E A G HERBERIEEERE

f|f|‘=f|ﬁ|2=2 | cC) [P 44D | clm) [P | eln) |?,

i
Jlfl*sgz(zic(n:: |2)2=2(J|f|2)2. (2)

B4 3 FIS AR, Holder TG R4
[rre<(irn) (fir)" @

th (2) B ) X F A f€ Pe,s

HFHe 2 Flla l Flle <270 £ 7
M Pe @ E A L' — Cauchy |t & L' 89 Cauchy 3] . FFEL SeCL'. H
WEHRER | £ < | F I, 808 Se 26 L' s RHE. m

BAFHAIHER AT O HE I RER, TUBH—IMFBHER. |
{284 g€ L™ 1) Fourier B gWE D, | g(n) |* < oco. THEHEEHXTF g

B EMRBMAR LS RBREH .
54 BH REQMETESIT—HiA

[==]

S lan | = A? < oo,

— I

WAL g€EL7124F g(n)=a(n), Vn€EE.
iERR # f€Pe, WIABUERARET

| S rmam |<A{D 7 1P} = Al fll. <2”Al £
Bl f = D f(mda(n) & Pe EMEMEESR, EXT L -BHEELN . &

Hahn-Banach 238, X—Z RA P L' #y L tkEm . LUFE el (gl -

<2V A)(E1R
SV F(maln) = %J_ Fle®)gle®)dd (f € Po).

#H fe)=e(n€EE), XMW gn)=aln). u

(o) i i BE Ry B
3 1ML B Krein-Milman 5 3 # Banach-Alaoglu E#E i — 3 AEHH
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i A
WM UH, M ER)EEBE A FRARERTS, WEREN 2] (E)>0
HESECANTHEEFTACH 0<[A| (A< |2 (E). X8 [A]| BRIAH
SAFEWMAE, K23 ]h—H.
5.5 BE BT, vy op Ao REEMLEHERTFEMEMNE . L
pCE)Y = (p (EYy vy 1, (E)) (E€ A).

W oy RELEA Mt F s, RERER HELTE.

iER BRI ERTNERE ¢ 5 R R e) &

Ag = {J-gd,m 3 e ,Igdpﬂ]

BEEE. o= luw |+t lu|. Heg=goaelol, W Agi=Ag:. AL
ATATLLER L (o) B R* P& ms .
A p X Fo RSN . Ml Radon-Nikodym Z H U FFERE 4, €
L' (o)M#18 dp, =h,do(1<li<<n). FFUL AR L™ () B R" i) w” -ELLLERS;
HEE L (e)=L"(e)". &
K={ge L7 (a): 0 g=_1}.
BRKEME. AN geK YHRNYX FHAIER fEL (o),

0< [ frds < [ fo,

KRw -Ff. XHEHR KEL” @) KEAABRD, Banach-Alaoglu EH# i K
Baw' -ER. T AK)E R PEME .

RATEUERA p(A) = AK).

e BRES ECAMFIERE, N xEEK#Ep(E}=ﬁg. Fi p (U
AK). HBIHRMEEEERE, Rpec AKIHHEX

K, ={g € K:Ag = pI.
FATLBUEH K, EHED yer WHTFE p=p(E).

FEK, B BN AESE K, Bw -EHK . B Krein-Milman % #,
K, 86 .

Bi¥ g. €K, HHgo AR L (OPHEMERYE . MFELELEF EC LT r>0
#BA(EYS0HFBEE Er<go<l—r. £ Y=y * L™ (), A e(E)>03#Ho
BAEETH, dmY>n FFUBFE €Y, RE L ()M 0T, 18 Ag=0HH
—r<g<r. BUHEH g tg Mg, —gEK,P. TR g A2 K, HiRa .

M K, B9850 S R — N FFIER S . IEEE . |

#E I~ 10 Stone-Weierstrass i€ I8

7 Krein-Milman € ¥, Hahn-Banach i # #1 Banach-Alaoglu & HH A
F 8 i1 ] B4 .
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5.6 X i C(S)ERBHAE Hausdorff 250 S |k Fr A7 % 82 & ok BOH L Y
Banach Z5(d], B A .C(SHHFEE A R—1PRE, HXTEM fE€A
HMg€EA, fg€A H£ECSHNIEA R#He, HEBMNEE LALREM fEA
fFE FREE: BAaiER,  FEABE RH F |« BN A: FEEA
REHBH LR .

Gilhn, # SEHEMC PHEEIFHA HES ARLMAIMA f€CSO MR,
WS HHNMAEN LELEA L6 .

B ACC(S), p, gES, MEGFE A-RMHREE R E p Mg MicH
p~q. BHRIFXE SHRET —MEMALRFEEINFMARAE . XLFH
KR K A-RAFRIE .

5.7 Bishop B £ AACSHHTFRHE. Bk geCSOFALSTHEMMK
A-Bx#EE, g| €A W] g€EA,

AR FEARE, £F ¢ KBREEY TEMRK AR FHREE XA K
¥ FEA, TEEFSg HRA; $RRHFE (MTEIMES f—&

Bishop & B f) — N F¢ 5% 1 O /2 Stone-Weierstrass EH .

Bk

(a)A B C(SMHATFRE,

(A BRAEMBIY fEA, fEA),

(VATES L4 A,

(DY pES, AFEA, f(pr#0, M A=C(S).

EXFAER, ARMSHETE (HFES LA A, BABA A-RMKER
A AP EEA, BB g€ C(S)H R Bishop EH MBI .

iFRl AMBTFA S EFfAER | fdu=0(V fEA)MIEME Borel #
p HIRL . E X

K= {p€ A+:llpl <1},
Hp | pll =1 pl (9. MK RMNH, HENHFELEEHR 430, KEw -EH.
# K=1{0}, M AL=1{0}; FFLL A=C(S)AHHIE .

Ba K£4{0), e B2KmmA. BR, lal=1 &z BXHNE; XE
hEEREMN, | x| (B)=|g|#EERREXWMERNB/NES .

R = E BRXTFRAY .

2@ FCA, f|e REM, REk—t, EEE-1</<l EXWE Mz

do = 2+ Ndp, dr = 1A= N

A B, o, c€AL. ENEE L, 1+f, 1-fREH, lol>0, [l
=0 3 H

||a||+l!r||—?J-E(IJ—f}dlpl-FzL(l Pdlpl=lpul (B) =1



—]
)
[

92 B —dy —KEi#®

m=ac. i 6] 3% 1

20+ Pdu= ol dpe

HikfE E L f=2lall —1, B) f | e BHWE
XUER T RATE S .

%gﬁﬂﬁ@ﬂﬁa,w$ﬁ+xmﬁﬁpjmmﬁhmwﬁ$ﬁ§ﬁﬁ
BN o S . AR ,r.t—"_[gd,u;%f( E# w -ESERE, Krein-Milman

ERERENFEN (K, WM FEA €A, | gdu=0.

FECS) LMEITTHh ANESZLHEZRBEF g. FrlH Hahn-Banach
R EH, g€ A B
HE. (M Stone-Weievstrass EHHUBEEPEH, (OE®REZLH—
A p €S, XFAEM fEA, flp)=0. EXMWHE, EHAIEHEH A={fE

C(S): f(p,)=0}.

iX B 2 # iR Bishop & #H)—AHF -
5.8 EB MHik

(a)K ZER"XCH#%F4%,

(b)E =, =, t,JER", &%

Kl — {z E C;(twﬂ} E K}
& C #gECK), £K Ehg (=g, DEXL g.
ﬁigEC(K}! &&g: &Kr%ﬂ#&ﬁa'ﬂ'—ﬁ-f‘}ﬂ !’]"ﬁ"&ﬁiill R T S

8 3 RAXP REFTEANG, 2)EK.
| P(t,z) — g(t,2) | <e.

iER WAERFMEZEHRAPG, DOMEAECEKIPHMAE. BAR E/R%K
ZMKTA 4, BN A-RNREELNK, . AiidEHS. 7 AAHHAN T &
A tER WA fEAMER f.=g.-

& t€R*. i Mergelyan FH[23]HFEZHA P, () fE#H

g.(z) = D P(2) (z€ K,
=1

HEHE >, |P | <2 R FHFEAEZHNQETEE LT sl kBHHE,
B Q(=1E% s#:, FEK.#J, | QS | <. FR—-TEEM i>1. # K

Lt
$ (s.2) =| Q" ()P, (=) |

s LB R . R TESE R BIA T REFS, £ KSR EEMRR<2.
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P K REN, AHBEHFEERE » #3EK O8I0 4, (5 2)<<2 "
9

fGsy2) = D Q= ()P, (2)
1=1
fE K E—3us. il fEAFBRRHM f.=g.

AN EEE

XEEREPE - ANRERY RERE T . B - EM T Krein-Milman % 3
) 55— A~ LA

¥ — 4~ (J&F Bishop) £ 5 C(S)YH X . BI1MICS n=EHE 5. 7.
5.9 BE BEYRCOS#HAFEE, KASHEFEALTTHEALEY!,
| u ] (K)=0. 2 g€ECK)H B | g| <1, qsedph AL fEYRF S [«=gJF
HESE| f| <L

FEK FHEAEERNERN Y BT . faibit, REIBRE [~/ 1« €
Y B3 C(KOE .

XA ERERME T T ERFERELR .

WA NEAKL, BECHEMEAUMAELEES, U FL2BR2ER
M ES . IS=T NHEMEAE. #Y HA PHTET EHRRGHEE. HfIOR
@, Y RBC(TOMMAFEME. # KCT 2EKIEH Lebesgue Il 7%,
F. Riesz #1 M. Riesz H[23]35H T K ETH 5. 9 Bk . Wi THA g
ECK)MRA EARBFAEK L f=g.

iR p: YCUKRB of=f | x EXH RGBS . BATLAIUEN p Y
() FF B 47 BR e 5 8] CCK) B FF A BR |

EEMEHAT p*: MUK)—Y", XEME)=CK)' i K ERFAENE
Borel il B ) Banach Z5[@l, L2782 |pxll = | pl KOREH . X FEHA p€
M(K),o' p B Y L4 RA&YHE &; #i Hahn-Banach B3, o’ 4 Al LA FE SR R
C(S) FRBHEBMNEHE R . BaER, FEEMS, lol=lp pl, &
B FES fEY,

| fao=<fipn>=<of n>= [ rdu

ooy BB EEK PRMSMBIG. Wo—peY , HIMTXTK 4 B 15 3 B o X
F434 Borel # ECK, o(E)=p(E). Filk | xll < Il oll . FA4E Il ll <
| p"pell. B1513E 4. 13(b), EAARGRUEN T EH |
HE: Bl 1=l <1, ELEEHAFRMNESR ol < Il el - HHME
W o=p FTLLp" p BAF C(S Hy M —{RIEEEH .
RATHE — A H{EETE 54 R Blaschke R RH X, ERIEmM
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B(z) = .:']_I ]_ah
KRB B, HH | c| =1 HHXF I<<k<N, |a | <l. &5 FH, #AYHR
A B Blaschke e £ 8 [ 4R % b A 2 75 2. B/ F8 948 o L4 XHEh 1 T .
Pick-Nevanlinna # A M M H B EFH T AR ERE (=, -y 2, Fl{w,
ey w, b, HEXERNF 1, FABE iFj, 252, AEERBEFACBELZ U
o /B f IR THRA €U, | f(2) | <13#EH
f(z,) = w, (0 1= n).

HEFEESRAM . B0 (e ow) = (00 5|0 fw, w) = {0, 5},

Schwartz 3| TX—& . HMEREER, HPLEFENRFOHE . TEE
AT X—& .
510 B8 & {z» =y 2.0y {we, ***, w,} & Pick-Nevanlinna % #, EF £ U
PR Fl<1HA flz)=w(0<isn) L HRLEIHES. PREFAZ
%, 0 E 6,4 —/# Fk Blaschke 47 .

iERR Adk—gtE, BE z=w =0 BIHERVAFEU PO EM4REF

i 2
ReF(z) >0 (z € U,F(0) = 1), (1)
F(z) =f =2 A<i<w 2)

} B
F(z) = Zf,.“*""" (3)

E=1 -z

Hheo>0,D0a=1, |a|=1. —BRIXEN F, & B=F—1D/(F+1D).
XRE— R B(z))=w, (0<<i<n) A B Blaschke 1 .
BKEEUDHEREONLSEKLARENES .
BEHAN pEMT=C(T) " 5R¥

Foo = [ S 2due) Gew @

BEE¥E. H#PRT M2 Borel RPN FEHNES, W poF, P MK ZJH
f——XfRi([23], EHE 11. F11.30.). KA

ﬂp = (F,.(zl)r"'st(zn)) (5)
EXA: M(D)—-C". HHR Efﬁﬁj‘ﬂliﬁﬁh ﬁﬁpaepﬁﬁ
ﬂ‘uu =ﬂ= (ﬂ];"'yﬁ,)- (6)

EH% PREMHw -BH, YHEHI A BLHNM " -EEH, M APYR C =
Ry ER . HHABEAP), & AP)HP N<2n+1Pim s i hE & 3
B, J19.). Er R APHES WATWORKMRFHR, HFEA (OB
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A O S (A7 FEYE B Krein-Milman @B HEH )R P Mdma . HEHGFE P A
Fa s ps vty gy FLIE® ¢4y EQ = 1 {#ig

Aleypy + = Tenun) = f- (7)

R PHESAE, (DPFEROEDS s AT R A, €T HRENIE;

i LA

F, () = %1% (8)

dy — X

EMAEFHEL, M(MFS)HEH F iR M2). [

Kakutani 7~z = EB

Rah i EBES AR E XD RETEENFA .

BIOREEEFEHN A ETEBE A FRLIASNER L Haar W ENFE
M. ARG HBRHERNTEINSH SRS, 2R LEREL FHHLERS (Y
B 17), HETHALEER EMPLE S, FTHSAREZEHRK.

=K RMvE, YRARSME, T. K-YHRE

T((1—Dx+ay) = A —DTr+AaTy,x,y € K, 0<<TA <1,
MiFr T 21558 .
5.11 E8 EBix

(oK BREMmzsE X PRESEME,

(b)G B K 3 K b &0 5 Bl 5 64 %5 BE % 20 0¥

M GHEK PRELARERFA.

EH, XBEESRTEE PEKHEBENTEG, Tr=p.

HiIFBREOBEM—SARE. HCE—1 8, BEEEEB/N TEGEK K
i —— s, TR TURFGCE THMK B K B)IHEHET, T: €6,
T\ T,€G, XB(T, T)z=T,(T,2). 4%, ANIHBHOE SR .

WCRERBSEEEM(E 2.3 i), BERHMTOE X PFRHEISHW,
RAE 0 BB V ER

Tx— Ty e W, ¥Vx,y€ Kyz2—ye€ V, Te G

EBigb)RHEEMN, M, &G6EBRUSE X ERREFER.

{EBR iR 0 BRAEZSEMNE HCK MK, EEEEM TeG, T(HCH. L
EAAELEEIQMERE. BEQ#D, BR KCQ, H Hausdorff #f K€ H,
QaE—ARALSFFE Q. Q WFATHZ QR Q MB/JT. FIEWT QX
88— A, EMAPEIER .

R r, yEQ, zFy. WHFEOE X FHSB W B —yeW. RV
RRIAZEEEEX TS W HEKNSE, —BXFEASTEG, Tr—Ty€
VvV,
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r—y=TWTx)—T ' (Ty) € W,
FiE . MEBRATEE TEG. 8 Ta—TyeV.

4e=2(rty), M2€Q EXG()=(Te: TEGH E—*x 1 G MM R

GCAREMHMEN TEGIEMAAE). NMIEMNHAA K.=GHWwin . mia
col KO RQMIEZS G RAFBEM T . QBR/IERMR o (K =Q.

W p BEQM—1A (H Krein-Milmen EHEHEEHFAAE). BAQEIIHQ
—co(K,), EM3.25HH PN TFCIMHE K, P

EXEE

E={(Tz, Tx, Ty): TEGICQXQXQ.

HH pEGD I H QXQAEN, THMEHMEAMAENA (L, ¥y )EQXQHETR
(py z°» ¥y )EE. AR 2Tz=Tx+Ty, VTEG, H2p=zx"+9y". XEKH
=y, HApRQH®mS .

B Tr—TyEV, YTEG. fillz* —y" EV. Fill =" #y", BHENFE
w17 g .

3|7 fEiI¥ A, BEWINSH, BREN, rRAXBIA LWARRE,
ECAXB.

£ pEABT r(EYWHAah, MFLEEAS ¢€B, (p, QEE.

Rl HEAR, MYqEBHESB W, €BERBM T peABWEND
BV, V,XW)HINE=J.BHEHE®RES TFENIEFRE @y =y ¢}y BC
W,, U=UWg,. FRV, N--NVqg, & p 88, 5 (EYRHE . X5 pc

x(E)YFIE .

X B L /Y Haar W E

5.12 X EABEXRENR, HPEXMniMiaRERESE. REX—K
s L RERH
$(x,y) = xy’

ENHME ¢ GXG~C RIEZLN .

St FEA a€G, B r>az Mz—za BG BG LWFRKE; & x>z "HE.
M G BIRINE2RE FTERALIT e B RFTRE .

MERMNER(FUBMNSEEMBBEICHEMEAMNE, MEH 110
#1012 A HLRLAFL —FHMIEY, RYAEiLS). 55, Hausdorff 57 &
O FRRLAL -

2 FRIF—UG HEXRWEY, EMES Lf MEBR S M TFHITEC
SE LA

(L. )X(x) = fGx) (R (x) = flxs) (x€ G).
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EGCLrHERY f A —sdgn, HXNFED =0, WA e EGCH

W 4RI V @R AL s, teG s eV,
| () — f(s) |< e

— ARG, HBINREN, FARH. EXMEL, REF &, CG)
B G FRTAE &2/ Banach 257, T -6 F 708 .
5,13 R X GCHEH, Bk ECOGIHALELH (NHE fFHOMALBNRE
HESGa. R

(a)S—L,f G 3 C(GHyik kg, FH

(WH (HA CGHETFE.

Rl B e>0. HY fRERM, MUTHED EGH e P W, 17

| flx)— fla) | <e,Vryaa' € W,

BIEEMOEENSEH c SRV, R V.VICW.. BRGREHN, FEAR
#ACGE#H

G=UYV,-a (1)
aE A
4
V=NV, (2)
a A

Bz, yEGHE yr 'EV. X a€CAfliya '€V, W
| f(y) — fla) |<e, | flz)— fla) |<e
HN xa '=(zy D(ya H eV 'V,.CW,. FrLI
| f(x)— f(y) |<2,¥Vyr' €V.
St FAEM sEG, (ys)(xs)'=yx ', Ml yz' €V BRE
| flxs)— flys) | <Ze.
X B
I L.f—L,fll <2,Yy€Vx (3)

5 —Fhi ik . XUERH T (a).

Ve () B9HER, {L.f * € G)7E Banach %3 [H] C(GHOHEER. TU(bHE
# 3. 20(c) . |
5.14 £8 AHARHGCLAERE—@ER Borel EMNA m, ELTEEL

TRAEAFES, FP
Jﬁfdm = L(LSf}dm,s e G, f e CG). (1)

m B EHAEN,
[ _ram = [ Rprams € G.f € C@ 2

H AR XA
Jﬁf(I)dm(I} = ,[Gf(I_J ydm(x), f € ClG) (3)
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m # % G &) Haar @) j .
R BEFL WRELL =L, AN
(LLL.f)(x) = (L, f)(sx) = f(esx) = (L, f)(x).

HTENL BCOBHEEEMEE, (L :s€GHECG) FEHE T 5%
SR, & feCG), K, BH.(HWAM. HEHs. 13, K, BE®. BHRx
TEANSE€G, LK) =K,. RahdiFHs5. 11 RETKSE K, KR FEM
FTHANSEG, Lé=¢ i, ¢()=9¢Ce), H ¢ RFEH. B K HEX, X4
WREER H (O P RE—F0E R,

ZHBIICIEHEN FECOHEDLIM —ITHE e, TEGC LTRER f WA
BME S —BCRE. KM, FEFR S NEBRAERBENXE. RIIWT
C =c.

HUERE, EH e>0. £ G PHEERAME (o, ) M, ) FH HHFFE 0.0, >0,
E{h = 1 = 2,&,! {Eﬁ

le—=Dlaflaz) |[<e (z€G) (4)
R |
| & — DB, f(ab) |<e (z€ G (5)
fe(O S 2—b,, FE RIAXT MM, SRR
le— Dlapfif(ab;) |<e. (6)
FEG) S x=a,, Ha FB5), 'ﬁ:;&?iﬂﬁﬂ, B3
| = Dlap flab,) |<e. (7)

BAE ) (T BEORE c=c.

A T EA feCOXMMAMR—MB, 2R Mf, EATLH FHES
& — BB M MfERAER f WABKOHEE -BOEENME—B. M
MLUFHEmREBRA .

% =0, Mf=0. (8)

Ml=1. (9)

#Hahtnl, M(af)=aMf. (10)

St F/A sEG, ML, f)=Mf=M(R,f). (11)
FHATBAEUE

M(f+g) = Mf + Mg. (12)

B e>0, Mt FREAEBRME(a,)CCHMELE e, >0, 0 =1,
| Mf — Dla.flax) |[<e (x € G, (13)

E X
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hix) = Ea.g(a..r). (14

W hEK,, Bl K.CK,, XHYXEELSHE—OEH—NERK, RINA
Mh=Mg. FRUFETEA (b, )CG, XHEEMB >0,5'8 =1, HiH

| Mg — D Bhbx) |[<e (x€ G (15)
H(14), X5 J
| Mg — DaBglabz) |[<e (z€ G (16)
13k 2 BN b, G D, BXF MM, 5
| Mf — D aB,flab,x) |[<e (x€ G). (17)
¥R
| Mf +Mg — DlaB,(f+g)ab,x) |<2 (x€ G (18)

HH Dlas, =1, (18) B (12).

Riesz ZHEH 5(8), (9), (10)M12)4%E—EBFIH — F W Borel #%¥
fﬂﬁ s ﬁﬂ

Mf = Jﬁfdm (f € CGN (19)

PR, (DBEMNQDHES.
KU —t, R B2G LBAEREIEN Borel BEFRE. HAm BAAE
&, 3 FEM fE€CWG), EBIMA

L fdp= Jﬁdm(y)Jﬁf(yI}dp(I)

= Jﬂdy(z)JGf(yx Ydm(y) = ijdm.

FFLL p=m.
(DRYIFH EALH. 4 g@=fG&"), W

f dm(y)J g(zy ) dm(2) =f dm(xjf T Yam ()
G L] G G

HAREBA S AREBT » Az, afgdm=jfdm. m

AR RFZIE

I BSHNT A FSECE 4.20 FhwE X, 518 4.21 |4t T M
F. FBASED, Hilbert ZEMEFNHATEEMAAMRNCER 12.4). BAI
MAEE W, —U%54 Banach 25 B MBI F5E, FELERRTRY. X
WHFEMNEA RS TSN ERFROMY BBk, LEHRET
¥ F Haar 0 B #Y 6] &t E B 5.



100 F—3¥ % —ME#L

EANNE - B TR N E S A e iR AL ¥ S
5.15 8% WX ZEmatshE., KR P. X=XHIX dR&EdH, &
P* = P,
Bt FH r€ X, P(Pxr)=Pxz.
B PEX haE, BEAFTTE N(P)FHESE R(P). TRAELILEER
PR,
(a)R(P)=N(I—P)={z€ X: Pr=ux}.
(b)N(P)=R(I—P).
(IR(PYNN(p)={0} I H X=R(P)+N(P).
(DFAMBREX H)F=E, 8 ANB=(0}}H X=A+B, WFEMHE—
W X TR P, A=R(P)JH B=N(P).
Hk(I—P)P=0, RCPYCN(I—P). H# 2ENUI—P), W x—Pxr=0, M
M r=PzER(P), X4 H(a). (bi#FNA@FI—P#EI. FzeR(P)IN
(P), M 2=Pz=0; F rEXMr=Px+(x—Px)I}HH r—PxEN(P), XiF#
T(). ZAMBHRW, BPHreXHME—WOM, =2+, Hp €A,
7EB, EX. Pr=z". FAMKIEST ().
5.16 EH
() PREHEFTAX PHEERY, M
X = R(P) @ N(P).
(WEZ., 2EXAF-Z2H#BX=A@B, Wt AAEHUB AETREGK
B P RAEYE.
IFERMEAICE X=ADB 4 A fBEX MAFEMEIFAANB={0},
A+B=X #ynffEE.
iFRl BT R(PERAFZERINEEHLUNS, (DEFES. ISHOP. ATH
F RIPYERHAK, BERP)=NU—P)HFHI-PBREZN.
FTHEMEPROLDP—HREYU A NESUB AFSRGHEE. HTIEHP
e, RIMNBIEPHEHESRERNLEYE: Bik z,—x 3 H Pz,~y. HH Pz,
CAHHARHN, BITH yEA, fl y=Py. Bl z,—Px,€ B3} HEB BH

B, 8118F z—yEB, Ll Py=Pz. &l y=Px. FrLL P #EE. N
Bit F-ERXGHAFTERAX PATAGSARSERAX PEAM SR
¥ o {5 3.

5.17 SMNTFE FEwidhmESE X MEHAHGC UTEFXMHEEKR: W T
B sEG, WA EEKUERF T.. XX ##H
T.=1, T.=TT, (€ G,t€G);
HHGXX 8 X PRI, o)—Tx RELD.
EXEENT, HGREX LHESZLME T,



HE5% X HEmgA 101

5.18 =HE Rk

(a)X & Fréchet &2 4],

(LY X 9T &-FE0nME,

(OGHH X Loy EBFE-FHEER,

(s F&EA s€G, T(Y)ITY.

MAELEXHY LHEERTBQ, EHEHA T, THR.

iER M THE@E, iC T.x Fsr. H(LOMEMS. 16, FEXBY LHES
BEP. MENEERMBEYNTHA SEG, s 'Q=QH. uEHMEREMRA T
s'Ps XF G H Haar B m (9 FHER Q. HIEX

Qr = L.r‘ Pszdm(s) (z € X). (1)
B TIRHAXBRSIEE, KBEX3.26, &
f.(s) =s5'Psx (s€ G). (2)

dEdE 3. 27, RMES f.: G>X BEL&K. BE €6 BUR f.()E X
4. 4 y=Psx, fET5

o ly = filsod. (3)
By, =z CEENEEMN, s XAV, yHEHW HR
sT(WHYc U (se V). (4)
55, s AEE V., 18
Pst e W (se€ V,). (5)

XEFAD P WESEE. EHseViNV., #2), WOHMGEH fL(OEU. TS
L.

H¥YGREMN, B4 f. £ X 1A KMEM. M Banach-Steinhaus EH
2.6 BB 'PstsEGIRE X FHAHBETHEEESKE. HEXNFOEX P
B A AR U, XFRIA 0 B94BIR U, 48 s~ Ps(U)CU,. BIEH (DA U, 85
BRE QUOCT, (REM 3. 27.). iU QREZN. QWEERBRMN.

#zrze X, W Psx€Y, frildi(d), *FEI s€G, s 'PsxeY. HEY &
A QreEY.

£ €Y, W sXCY, Psx=sx, Hitxt FEAD s€G, s Pse=z. A Qz

XFEACRIERATQRX B Y FHBRE. HTRAEH, RMNLFRAX
FEBAT scG

B, = 5:Q (6)
FERE 7' Psso =50 (s50) 'Plssy). B M)HELH

Qsyx= ‘{‘s"lPssu,rdm(s)
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= J-anf,r(ssu Ydm(s)
= j- so f:(s)dm(s)
G

= suv[ﬂf;(s)dm(s} = s Qr.

FETESEATmAEBATHE: FHEWUAG BEHT S, W 3 F
3] 24, u
5,19 @l ES—4AFFP, BiIWM X=L', Y=H', XBE L EHERFALA
FRBmsH, H R fGO=0(Yn<<O)f feL' M. BEZ ()RR fH
% n  Fourier ¥

1

Fn) = E—J F@e™dd (=0, 41,42, D

.

HE, BTHEERIML F@IE f(e%).
TG, BITEREEE, BEIEN 1 MFAAEBWRERERH, HFEHESD
et eG5H

(r.f)@) = f(s+ . (2)
EYHFEBEF . BEE¥R. BIUFGAEL' FEPMES. 17 WhERBER &L
(. O (n) = e™ f(n). (3)

REBMOFERE. FUXFEILE s, (HHY=H'. (W& 12.)
#H fEL $a4, EHS. BREREFEL 3 H EHEZHR QHH
XFRA s
.Q = Qr.. (4)
IEBRATE—TFTXHEN QNEEERFM.
& e, () =e™., N r,e,=e™e,, HH

.Qe, = Qr,e, = e™Qe,, (5)
Hk QEBEME. HAMOGIHEH
e® (Qe, )" (k) = (£,Qe,)" (k) = ™ (Qe)" (k) (6)

T E7n BF(Qe )" (R)=0. H¥ L' BB T K Fourier REWE, TRFAER

B o, {18
Qe, =ce., (n=0,11, L2, (7

EBINED Q). BEHFHFE n, Qe,€H', Hn<OB¢,=0. XHNH
HFEIY =0 ,=1 1) FEH', Qf=f TFTRQFEEE—SREEEL
7 H FR“AR7EE, B n<<0 B FG#N 0. LA Fourier S ¥k,

Q( D a.e™)= Zane“". (8)
—T 0
BT BT, HEER
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==l

fr@ =D re™ (0<r<D. (9)
X R E A Poisson B, FH (DB HHERMEY f,=0. BrAX T4 r
_1r _ 1 —
£l =L 1 f@1de= L fan=1. (10)

Q@) = Drre = ——
YHK [ | 1—e? | ~'d§=co, Fatou BB EHREY r—10, |Qf |\ —~oo. H
(1), X5 QMEZEEFE.

Rl H' 75 L' v RA TR,

RO TEFAMC, XECEAMARALHLEEZRBMZE, A
RS F(n) =0(Vn<<O)f) fEC HIE. R AT C hAlK, @O BENHEF
QREMNCHA FHESEE. QUNATEME FECHMUFERBE Mo T8
™~ FEATRR,

- (11)

sup | f(8) |<<M - sup | Ref(8) |. (12)

A 0] BEA X RER) M FEAE, AT % 8 B A4 [ 4% B L SO A B B Y fR A
ok 5.

FREL A 75 C P RATI R,

i, BEGMEN L Q<p<cc)FHETRELMN. FLLH BL® T
AF25H. XE M. Riesz fl—4~ & ([23], EH 17.26).

BATAEH 5. 16(b WA LEE, ENATER 11. 31 ER .
5,20 @ ik X A& Banach %, A#BRAX #HHFEEHFAELX=A+B
MAELER r<colp BHEA rEX HhiEXr=0a+b, XF¥a€EA, bEB # A
lal+lbl<rlzl.

XEX®5.16(b)FRF, BHERRE ANB={0).

iR BY ReWEFEX e, HWAREE, Kb, a€A, bEB, SRR
Ry nE bR AR, L

| @)l = llall + l&ll
Wisk. HNAMBREEH, Y & Banach Z[H. H
Ala,b) = a+b

S BmREt. A, Y—X BESZM, R latol < o, &) [ FEBY BRHE
X F. AR EE, FE r<cofBEN x€ X BFEA(a, DM Ala, b)
HHN (ar B <rllzll. [

Poisson ¥ 2 #A
UM T & C by TF 0 5 £ B A L'=L'"(Tgz8ds5. 194 —&, A

136
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A

I £l = ij’ | fCey | do.

MFEDT zeU, WA Poisson # P,e L' (T);
p.(eny = Azl=l
fe? —z |
BEHBIUE, | P.,=1, Vz€U.
BESECUET LRIEVRAEN, HV'E€ET, 0. 1 z€E i1
| z— e’ | < min(e,2(1 —| =z |)).

BEHEEUDYRARBAMIENES. IWBEE, TUS 0<<n <<,
limr,=1, £ r.,T FFEMmAABE m.

HMYBESWRES FEL (TR LLF RN H Poisson B 0 £F B mL &Y e
B, iXEF. F. Bonsall tE N ERANAIENN. XRREFAMN
Bk
5.21 EBE £z, 220 73, JCUAT LAEMEN, MY FeL'(T)#

0, EAFEC,RE D | I | fll+eitia

f= zc,Pt_.
X B ARET @SR RGHREL.
5,22 B8 #&{r., )R BanachZ| X 845, |z | <1, Yn=l., #36>0
& 55

I s

sup | {x,hx* ) | =6l =° N, Vx € X".
£e>0, MYreX Tl A TR X
XL = merw‘!
n=1

#28 lel< Nzl +e.

T S T: =X Te = DX BB ¢ = (0 vcascsy) € 1 Y2° €
X' WA |
(e T 2> = (Terz® ) = SIC, < zvx° >,
Wil e ll <1, |
IZ,MI,I >|< I T 2
s A A 0 S R



sup | << a,,a” == 8l " .
H

FREM A 13ME T | lfzéaﬂ@?ﬁ c BA X W HMERMES .

XgEE T EM 5. 22, RN ERE X=L"(T), r,=P, L, X8z}
B TLEAEVREESE. §1 gL (D=L"(T" RFENIER
G(z) = Ei

Fi ¢

BTz T LIRS, X T4 REMREEAETHRRE Faou 2 B EHRE
sup | << P, g =>|=sup | G(z) |= |l gl ..

FrLlERE 5. 21 REH 5. 22 Y9 5=1 BTaY4sit. [ |

BB ARHREE

REAHA - IMRANGEEE, FAEAISHEMBR FMWE, EEEELE
B, Atk o, PERAEIAE R WA FEM ¥ LA E L. #H KR
EAFEHEBE R T X — &, R, & e SO 6wl BOAT ik w55 o4 & BR v
., BNEREAMEES E WAERF

u(E, U = U E)D = p(E) + -+ u(ED,
WEZE FEBRBNFALBERNERTMMEREFE. A, EALEHE O
w(E)<<1, VECR.

SrE 5. 25 BIER X — A, HPLE— Abel B G RER FHEIAEEX
() Hahn-Banach @HAN . EEERAFMEEAXN A AEH 5. 23 /3,
&8 F Marhov fl Kakutani f).

5.2 B8 T KA#IAITAX FOHELROE, FRKAHAK va&E48H
Moy TRB4E, NAEL—S5 pEK A Tp=p, VTEZ

r P.(e)g(e’)dd =< P.,g >.

ﬁEaﬂ id-"}: Te Z, %T1=T1 T '=T:=T", n=1, 2, 3, *» E{nm
1
T,,=-1H—{I+T+TZ+"~+T"') (1)
R KB K e ams, XFHER: EiHE AR REN T, &
[ 84 ») 4 b A A7 .

7 RlBHOAERNER. FRZ RERSAMNTHOLONLEESHE
& o f, g€F HBhR=f-g—=g- f, WMheF . BRI f(g(K)HCTfK),
g( (K Cg(K), &EH
FK) N g(K) D h(K). (2)
Wi EERE(f(K) . fEF VAEARZTHR. BXNES F(KORRK, 8F
# pEK, p€ f(K), YfEF .
BERE TEF, BV EOE X PHPRK. Vaz=l, peT.(K), HAT.E



106 F—3y —#gEg

F . BEWE I, €K fH

p = %(I,-i-T.r,—i—"'—F]'T]I,,). (3)
&n i, DA 3k
mePZ%(IH—TIH}G%(K—K}, (4)
HHMFRAS KB ny K—KCaV, A K—K EBHOMNMEERKN. TR p—
TpEV, V&0 ME—4B. Xl p— Tp=o0. u
5.24 A ¥ Hahn-Banach Ef# R Y RL&MBEZR X HF<ME, fE€Y", I'CT
d(X)# B

()T(Y)CY #BVYS, TeED, ST=TS,
(bYf-T=f, YTET.
MIFeX ALY LF=f, |FlI=IlfI#AVTET, F:T=F.
Mekit, TARES f A I & %E4 Hahn-Banach 3z,
iElA Bl I =1, FE—BEEX
K={AcX': Al <L,fEY kA= f}. (1
B8R K BE™i#), Hahh-Banach E # i K=, HA K E#HHA A, Banach-
Alacglu EHHHA K EX " M w EFE. VTED, Bht
A—-A-T (2)
B KB K a5 aes, TN EREFIN, TR " LN, FHG6.23
AR FEKWEF - T=F, VTET.
FEMAEH, BIEEHQRE X 8 X" i o EEBRS, VIT€eB(X). B
EFMEX, &

V=I{Le X": | Lz, — (A Dz [<e» 1<i<n} (3)
EAMTHHZ, - 2. €EX Fe>o HWHER MBI w " 453, M

W={AE X":| A(Tx,) — N (Tzx,) |<e, 1< i< n} (4)

B A B w B, HEFE AEW, BER ATEV. |

525 EH #HGCAAbel BUA+AHER)H A p ACHAATEAKRGH
“FE7), NEERK p: 4]0, 11245

(D) u(E, UE;)=u(E))+u(E;), £ ELNE,=.

(bW u(E+a)=u(E), YEEC M4, a€G,

(C)p(G):l.

Fl ZGCHR, XRFAKN. HBEGEEXFHHAERI"(GORGLESA
AE R LEM Banach 258, LI BB F 9 H.

Y BRI ECHEBHTE f5E, iICHBERI ASf. XEKRES
fEY, 0. WELEREEGER | Af—f(x) | <e, VxEE HEAE
Y*IFBEIANl=L1
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BIrELBEF -, WE, a€G, EX
(r.f)(x) = flxr—a). (1)
K% G & Abel 8, T #EMPITAIZHR, B . BTG EEFHIFE A
LY)CY, f£Y F Ar.=A.
FREMS 24 HRIENF X=I"(OWHE. RIMNBUFEANERLHB G
FRECH 1 HEEEZR, 7
Lf=Af, YfE€Y (2)
HH
Le.f =Lf, Yfe "G (3)
EIAESE X u(E) =Ly (xe B ECG MFFIERED , MM . BH xe, +
e, =xeur,» B ENNE;=J3 B L REEH. (bEGL, WX

xr_‘-r-u{'r) = IE(I_H) = Tan{I)- (4)
FFEH 0<u(E)<1, VECG. XEh FmEsI MBI, Bl AT L)
REER. & f(r)=c, Y2€G6G, W fEY HH Af=c. N

5.26 3|8 #XAAREHHEAMKETHE, ALAFAEHR LAX £
&0t is &, R4
IL|| =L = 1.
wq FEX, 0=f<1, W O<Lf<1.
iERl 4 Lf=qt+if, MTFEBITEE L,

L(f—%+ir)=a-“ :

"2—'+£(|8+£).

m| -y | < g ek
(a—-é—]z—l—(ﬁ—k-.t)f&; "f——é—+a"zg{-+f,
Eﬁ[ﬂlﬁﬂ:ﬁfﬁ]’%ﬁia az“‘a‘f“ff—f‘ﬁﬁtﬂog ﬂ{ﬁ?& ,3301 &ﬂﬁ&'z'ﬁ;av Uéﬂ‘-—-{ﬁl.
n

5.27 BIF AXBEEREAUE=/EEPRE. A, B GEHRIITE
REy B, BREAMTT, GRMEAMARFHZENI, 801, 0, 0. V, 25H
Pla, a 'y by b FFLMCERFMR. & BGCOFEELOFRAT IS,
0<pu<13# H p(aE) =p(E)=p(bE), YEEG, MENBEH p(1] UMUN)=
pCDp(TUT UMD =pC(D. Hpk—ADEH (D =p(IV) =0, B AW
w(1)=p(I1)=0, HRAEEMBELK O, B p=0. EH& 2.52 %t F X 4~ B A
LT

#2110 Schauder-Tychonoff Fah & E B R X —F. XBXT R FHEH

T S MR Brouwer EHMEFHEER. ERRKMER, HEERT Minkowski
R, TN AEI AR Y {F 77 AU I P9 A B9 R A.
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5286 B ZKABEHLZEMPHEZTRLE, f K-K#4&%, NWFEA4
PEK, f(p)=p.
i B EK PERESASS, WEHEE
G={(z,f(z))E XXX1r€E K} (1)
5 XXXEMALA FMZHFEAREN. TREFEOE X Tay My EEHER vV il
BCGHWXVINA=. il
flxygd x+V (x € K). (2)
B u 2V B Minkowski iZ 08, FH 1.36 B o 7F X FHEEHH . (X)<1
WMHUY z€V., EX

a(x) = max{0,1 —u(x)} (€& X). (3)
mlji‘ "ty IREK’IE@I._FV(]&JIQH}EE K, '@'R;(I}=ﬂ'(.1'_i':}#.g.$i
. a,(x) \
'BI(I}_R'1(I}+"'+&,,(I) (IEK!I%I%H)! (4)
FEVYEK, HHRER.
ﬁH=fﬂ{Iii "t In}‘ ﬂﬂﬁﬁ B
g(x) = D0z, (x€K), (5)
]

EMNKBAREERE HCK WESZMS. FFH g - f#2E. Brouwer A 3) 5
EHMME I € H {#118
g(f(z*))=2x". (6)
H A >, +V Z5B:(2)=0, EITFH

r—glx) = D80 (x—1x) (x€K) (7
1

R c—x €V HLEAES. TREMFEN 2€EK, r—g()EV. F5H(H, XF
r=f(z")XREMN. WMNHBE

flz*) € g(fz" N +V =2z"+V, (8)
52)F/E. |
=) 8
1. M EAELL

dgy = cosfdf, dy; = sinfdd
EXWIEE 10 por RHBIEE o= Qo ) EE.
2. &0, 1JEAATEHMERAGRE fH g: &
dyy = f(x)dz, dpe = g(xddzy, p= Guispez),
W . EBRRTAEN, 0, 0, D, (=1, 0, (0, —DMIEHFE.
3. BEETHS5. OMRYHER, $€C(S), >0, g€ CK)HHA | g | <$ | «.
B FEY @B f =g FHES L fI <$ #R7T. NAETHES 9 FHA
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PREL /¢ B92slE], Hrp feY.

LPHBMEEAREZHERE TG, X TIEHMAEY. (AFEHS5. 10
IEHMERRE.)

5. FBAfE S 12 PEREAIMER .10 8 112 KK (REE G EAE
B89.)

6. ik G I, HEGCHAZTREMIT e MW KEHAFE. IEH HEG
MIEMFB, HWE r 'Hr=H(Vz€GQWFH. #7. EAMBEGCHEER
T4, M ABFMA'HE.

7. IEHEINENENFFTREAMN. (HBEERELSHR)

8. Bikm REBG M Haar ML, VEG PHIEZIFE. EH m(V)>0.

9. e (@ =e". L BIEAMBEMN Haar MEE, ARL 8T e,
(n=0, 1, 2, = )HE/HAFSE, BRL & e ,+ne,(n=1, 2, 3, )
B & /N FE . ER

(a)ANB=1{0}.

(b)#& X=A+B, WM X#EL* vH#%E, B X+L°.

(ORE X=ADB, X PRI A Wi B A FTSRGB/ERRELMN. Y
R, X MIVRMNL BSH. HLEEHS. 16)

10. {8i% X & Banach 35fi], PEB(X), QEB(X)IH P fiQ R~ .

(a)UEPd P EERE P B X" PHH .

(b)iEB# PQ=QP I H P#Q, M || P—Q| =1.

1. B PRHQEMESE X PHHEE.

(a)iFE¥] P+Q R#E, HHNY PQ=QP=0. fEELT,

N(P+Q =N(PYNNWQ,
R(P+Q)=R(P)+R(Q),
R(P)NRQ ={0}.

(b)# PQ=QP, iE¥ PQ RHEHH

N(PQ)=N(P)+NQ),
R(PQ)=R(P)NR(Q).

()% FHERE
1 0 1 -1
(u ﬂ)ﬁ(ﬂ 0)
o] &6 iE (b).
12. EBAME 5. 19 PN EBEF o RS 17 PR EEER. W
i, JFERY s HBEL' & g—~f B,

le.g —z.f I —0
13. WATESFEE GHEEFRENEHES. 18 &ML B X=L,,

144
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HELHEAR E, XTF Lebesgue ME: (€Y % ALY Lf — 0 BLERAIE G

=“R; GRIEL EMFB: (o) (x)=fs+x). LFEEEMERHRM
12), MF®HD s, Y=Y IHHY EX P4 HAFEE X HY EGEZRANE
VM SR o, ATACERAEIE.
14. RiZ SHMT EHibasErhrESLtn .
T = TST.
145] EW T HFAESR. (S=1 B 5 NERES. 16)
15. 8% A B C(SOKMFEE, H SRR Hausdorff 0H; p AT KR
PEERAISR & ik FECS)RLRE, B THT g€A,

J’gfdp = 0.

WEB f7E . WX ERER. (LBCEES. DAGITHRM, HYE By — ia) A S
rhRg L, SR BGL.
16. i X Bfg=iE, ECX, T: colE)=X BUiISHHIFETEICE. k¥
T(col E))CcolE)., (X—SEWHRMTFEH 5. 11 @iEH D)
17. X, YREMBSHEIFE T: XY B4, iEH T-TO) ZLEN.
18. % K £ Fréchet 258 X P BEE, [ X—~KEZ. W f AR
RS F o B X v FFE, DK, f: O—~K ESHFRIERZ.
19. {EBATE I=[0, 1] k%, WBETE

() =J]sin(x+fz(.!))dr, Vrel
]

BRRE fRITEAEYE. #F. iCHRARTH@, ERAE(TS: feECDH I R—HBH
REFEEN. HEEAGECHRREN. RMA Schander AEiREH. (&
(a6) I8 18).



EFTH8a T XEHHEE Fourier Tk

E6EF MARHS XRE

51

6.1 " NRBHEEHEMSFERTHFATMEBERWFEF RO LEE, X
EEdEEy TR MR B RS o — AR (s AR LR HO LA,
E SR 5 0 R TE G LLIR 4.

X R XAy TEEA AN R &R ERE, RINWETRER PHFE.

(a) B — A EL RN ZRE— T LR

(DF AT XRBENZEARTHE, MERFPBBE LR T
R¥, SRS XS FEXEN—B. (Em) RN ZRELS M.

()32 B ) 3 5 30 0 17 2% A 3L

(iRl ScE R, 2 2 LU HE 5 B R A,

KHTBIHEN, IFRMNEMREZE =1 NEE, BRAHERNRE, TEH
Sy X T Lebesgue MERY, FHENERTEAZMER L.

HERY FRAERTRYG, ME FETHNY, HEMTENTER KCR,

L | f < oo X BEEAEIE £ EFREN R T 58 54 5“7

B S B B jﬁ . AR FEA € R FFoE T £(2). G DK 51

ERATYEEhANRE, BAANBHRILEPREFYE. FLE, XK
Bow P B %0E R 7 T 6 B0 B B R 20T ) 2R — A3 2k B Y i
PR B8 2K 0 2 T T 58 B

WI=RRHEI/IEEN scC(ROARMN E R E. & T840 R

MREEREA €9, B [/ . B O RBK, BRE /T b0 B

[aer . v, HEOH—HMBAE—AHELHNEERK.)
niR f ESEA R, N
ff’# =—fﬁ’ $ € D. (1)
mE reC” (R, M
Jf“’eﬁ = {—1)*Jf¢‘*’ (p € Dok =1,2,3,7). (2)

147

{
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¢ BY ST I A B E R T e s SR .

BEERET FRATTH, (DB LERyRAAELSH, FELEMNEL
T 99L&,

Bk, M FErRSaEE FH RIITUHE - LB PR E

B4 BATE] (— D[ WAKE R R S ASHETERS — |7

COXREE O EXTHMARINEENRHEIZRLE X 6. 7). Eayidigs
R L eRE A LA
A =— A (€ D).
S5EM S8 ABREE.
XAE X LY B o NMEEEH) BERTE S EM N R EA A LR, XFH
B EEMNSEZ —RE RN Fourier AR En 55 I5 T IR il o 7 B B9 £ 8]
[0S =Y Yo -ZN: -2 {: B

i R & =5 (6]

6.2 ZiE9(0) FTEIESHFEQCR. MFEMTEHE KCQ, Fréchet 25 ] 9%
Dt .46 Fhglhat. Y K@l QN —EFEN, 2 HHFEMRER X
B EE Q). BR, QR ERSE, Hd ek RPGRRAA T E R ¥E
BENHBRE. WYIHE, e 20 HHANY e C (O HHEH IR ZXHER QW

%
bR FH—4 4€ U I HEE
|| v = max{| D¢(zx) [t x € Q, | a | << N}, (1)
N=0, 1, 2, =; XFiEB D M || B146 .

REEMAFABRY CHQ LY RY Fhehdedr 5L 146 FF b ¥
M Py O LA AARASG. Nk, FEAE - KHBETF ¥R
Ny, {ﬁi%ﬁ:f‘—ﬂ] N..:-"-'Nﬁv KCKy. ﬁ?ﬁ& N, ﬂﬂ% e Dy, !ﬂlj Hi’HN—_"PN
(¢). HH

Ioln<< $lln FFH Pyn($) < Pra($), (2)
MERMTE N AN, FHWMARM 1 FHE, XFESEEHFISHOBEIMRA&
Ak, Hit, 9 XFREIN-BG REEH THRGHER:

Vi = {#E 9kt | ¢ Nﬂiﬁ} (N =1,2,3"). (3)

FIEMEEODOTUAREX 20 LW — R ae ERimit; REH
L37T WM 138 WHh)., BEXANHIPEAAT &M, Flm, Mn=1, Q
=R, #¢c QRHEFHEI0, 1], HAEFEO, D >0, EX

g () = Bz — D + —$(z = 2) + + 24z —m).
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Wiy, ) T EmEDNOHI 2(R)E Cauchy FFH|, {B limg, WEELHE, N
limg,, ATE G(R)H.

MAERIE L QO EH - RIS oo HAPE Cauchy JF 51 2 WBCSH.
RMNKESEBER c ATHEROELRE /NN AE.
6.3 EX QR PRETIHIE.

(X TFENEE KSQ, ok ®/n Dy 89 Fréctet ZE M $RFS, 0 1.46 5 1 6.2
ik,

(W R—UIMHBHEEWC2OOMEKREEY FTEMNELE KCQ, % NW
€rx.

(e R—YHMs+W HESZIENE, XPhsea2(), HHWEB

EBA MX—ER, KRZAEERQOWETE.

TEEMNEREYT  WEEHEE, ENS5E6. 2 WPITRHHELEAR. 6
i, iz, B QPEFES, BAERBAE QPIFE{c) RIEBFH, MES

($ € D) t| @lxn) | << cmem = 1,2,3,+} € B

Bi 0 78 @) ag—A c 4P, X—HLLER 6. 5 F « FF B M -Cauchy
FEFD B T ESE KCQ b, WMl o-Canchy Fr5] M.
6.4 TEE

(a)r & Q) Fehdedt, pR T &AL,

(b)r #&F QR A H3HFLisit e ¥ 2 M.

{ER E® V., V.€r, $€V.NV,. ZHTEH), BRAZIEHNTESD
weg

¢+WCV, V.. (1)
r BISESLIRBIFEE ¢, € 20Q) M W, €8 78
e +W, CV, (G=1,2). (2)

A K8 2 @&, & M, BHH UNW, B I FHIFE, HESL>0H
(BE]

$—¢ € (1—06IW,, (3)
Hi, W, 69055
p—9+oW,. C(1—8)W,+oW, =W, (4)
TE
p+-oW, Ced+W, CV, G(=1,2). (5)

MTTER W=(5W,)NEW,), (DRME, XU T (2).
FHEEE ¢ M 22D PAMERHTE, &
W=1{se€ a: [¢llo<< I d—% 1} (6)
Hep (gl tme 2W(Hdh—8, MWERH HS RE S +WHhH, HELHELRR
2, ) RMATF c BHAE.
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kB o-FEe, WA WERHMMEEWEX THEM ¢ € 2(Q), ¢
€900,

(h +%m+{¢h +%w; = (g +¢) +W. (7)
RTIATEEFE, BARE o 6 € D), W
o —avh = alp— ) + (a—a)b. (8)

MR WER, FtE 60 478 06, € W, B2 o | +O=1. HWHW R

MR, S
ab —ab € W (9)

OE | g—a | <6 I He—b€cW. UEEE. [ |

HE. NBER, Q0O ERRRNA SR FINE &S E(QQ), o. A
XF Q) ¥R MR IR X FRIRTH o
6.5 T

@AW OLHHFEV RAF L AE VER

(b)4E & W CAHQI B e B D A 2(Q)FF6F =R dB4h— K.

(DWREAVHAERFE, N TFEAKCQHAECH #ALFEM<
oc, {#FEANIEE HERFN

¢l v <My (N=0,1,2,).

(d)2(0) A A Heine-Borel H .

()4 B (42 Q)+ 4 Cauchy A5, M FEANAEELE KCQ, {$}1CT%,
# B

lim [|[¢.—¢, | x =0 (N=0,1,2,-).

1o jeon

(DR h BB F, 60, NAELLLENS HIRAGTEKCQ
# At FHEA S FI84ka, & i—oobt, Dp—~0 — R E.

()£ Q) ¥, A Cauchy A 7] M8

F OHTM,. A, @MMOERHLELMFERERSG. #H, MRE
Co HEMFEHASECE, |l xSMy<cc, WMER 9% WARTHE 1.46
), BMEMLERE EHRE 20Q)FHANE.

iEAl HAERIBVE: Wec«%NV. HEH6. 4, HENWER $+tWC
V. MW

p+ (9 NWI)CT 2 N V.
M 2. NW & 9% PR, RIEBH TR Ver H KCQ,
9x NV € rx. (1)

GE(OBDNEEEE, BARER Ce. MOM—FEHMIER. X TxH
g, BE E€ k. RIMNLFIEHMFHEASVEL, E=%NV. o BEXERE
WHFEEEMNMA N M>0 #EH
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{¢€ 9+ [l¢g—¢ll v <8t CE. (2)
/%W+={r¢69(m= “f,f’” v0). W W,e 8, HH
D N (p+W,u) =6+ (D | W) CE. (3)

MRV EXEESIHW, B3, KBS 4cE, WMV AHRERAHERE.

it F (), HBES ECUHQD, ERTELM 9 P, MIFERE 6. € E RE
QP RAEBRBEAHERHRISEY o, €0, @18 6.(0,)F0m=1, 2, 3, =) &
WREBETFIHRHEN—MIcL(DBES,

¢,y l<=m ' | ¢.(x) | (Gm=1,2,3,-). (4)
HAESKNEEEREN 2., BHEH, 9% NWE. TR, WeR AN
¢, EmW, W BT EHMALTE, XIEW EARARE.

ML, QONEINERFEE SEED 2 9. BIED), W E R 9%
AR FE, FILL 146 99

sup{ |$llvt 9 € E) <<oo (N=0,1,2,-). (5)
EUERH [ (c).

(D d(O#EE, BB 9 BF Heine-Borel #Jf.

B4 Cauchy FEFI RA RM (L. 29 %), ()FWKRE 2(Q)F 84 Cauchy F 5
(B ITERA 9k . BB, W} RMATF rx B Cauchy F5, XIEWET
(e).

) ARt (e) i 5B —Fhik k.

BE, (@Hb), ()l 9x BME&/HEERRE. (FE 9% & Fréchet FH.) W
6.6 BHF MBEAALAIVINAHFLZTEY PHX MBS, NTHwMMAL
A9 28 0 ;

(a)A # 8.

(YA B I

()£ Q) F 4 60, MEY T A$—0.

(DA EHEA DTN L RE 2k H0

i AEEXER~(bASHEEHI1 32 H.

BEAHRIBEE 2T 60, BEEH6.5, XD % Pé.—0, JFH
ATED: FHBEHEARN. HEHLR2MAT A —=Y RHEY | A4 0,
i (b)) B (o).

BECBY, (6.)C9% FHE 2% Fé,—-0. REER6.5(b), & (DT
6,0, Mi(c)BHRELEY 2 i>ooft, AS—0. HN I BRUTEREK, AH
H(d).

HTERADERG, BURY F0oMNEESE, 4 V=A""T), MV
B &a. REE®EE 5, VEQOTHRIIFEY U TET 2C
Q) , NV R D POFE. XIEW T () M) B FHr . N
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Wit HFARSETF D £ Q) E 2Q) P ohiE ek 4,

B HAINDE v l¢ll~veiu» N=0, 1, 2, =, FrLL D TEBA 9
FRELZE. ]
6.7 BX Q) EMESZKHZROETENL 6.3 PEAHIN MK QP
M 8T8

QAT LREBHERKN SR 2 (Q)FR.

FEREH6.6 WAT 2 FWEMEZR, ERHTRXT XBBNE
A B FFIE.

6.8 EE wREAAQDOEHEHE R, TEANSFHAZFMHG.

(a) AE QD).

(b)2f FHAKE KCQFaERAF M NFFHC<lco, BNTHEA
PE D RHF X

A< Cl ¢l x
AL
iER 5629 hRFRAENEIS VAL 2 MRIMNSRGEGEREEX, X
iF 8 R SE B 6. 6 P (a) 1 (d) B9 ST 1. |

. MR AEIHEN, PFEE—-TNYUF—-UKEZHERLER—1
C), Wixse N iR/ En A 08, NRERFEYN - K MERB N, MK
ABBRFH.

6.9 F BN rEQWME QD LEM—ITREIZR .,
8. ($) = $(a).
EH 6.8 KIS, B—1T 08 LeRE.

ME r=0 B R WEL, BKé=d BEEMM R L Dirac M.

WMFKCQ, BhY @K BREN, 2 BRES, NEFZEZR, HIL
BYEA 9% B 2OMAFSRIGXHBATANER 1.27 g 6. 5(b HEH, B
B BRRENHDEBREN 2 M F AOASHAR, BAFERES KCOH
ATk, 8 =U%, WOETFEHERE-NE. BENR Cauchy FIHE
Gy (EH 6.5), Baire FHZR 2(0) A RA[ERILH.

I EREHE
6. 10 E'E' ‘Fﬁﬁﬁﬁ*—"#- ﬂﬁ% R" *H‘JJEE}':% ﬁu% tt:(an TRty E!..]s
ﬁz(ﬁu tety ﬁn}ﬁﬁﬁﬁ%f% 1. 46 "ﬁ)!ilﬂ
|cr|=m+'"+a,.; (1)
Tl wes " =_8_
D =Dj D, K D, aIJ’ (2)

B<a RN F 1<i<n, f<a.» (3)
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at f=(a)xfirsa, £, (4)

WmE z€R", yER", N
ey =xyit ot Tayas (5)
| x|=(z« 2DV = (2F 4 o + 22)12, 6)

EFDOMEOPHESETSEEARMGE N, X—F LR N%| &M
RS,
MNP rER", a REEEIR, £AX 2 FXLH

x* = x(teeaim, (7)
6.11 fEANEMPHERPMNE HB#ERE M EOPHRTFITHEERR, XEWR
HER Lebesque W@, HEXNFHENTELEKCQ, [« | f(2) | dr<oo; dx

# 7 Lebesgue M. & X
A = | ) fdr [$€ Q)] (D
1K
m,(sﬂ)lg(jxlfl). Iélla b€ 20, (2)

EH 6.8 FM A€ (Q).

EIRMEET XERBE A, SRE F FREX, HFHAIENT LRERE”
bR ¥,
B, WHR LR Q FEAYE Borel B, SEFWR » B O L& IENEH HXY
FRNMEEKCQA u(K)<+oo, HE

A, (P ~—-J de [¢ € 2(] (3)
0

EL QRS LR A, BNIEA 5y FREE.
6.12 “"NEMHMSY MR REEHFIFH ACT Q6.1 FTHFIHED

AR
(D"AY($) = (— D) ADY) [¢€ D] (1)
EXL WD E—NLERHEZ R DA HEX—Y) € 9,
| A¢ IS Cll ¢l w (2)
il
| (DAY [ CID | v <Cll 1 wsrar- (3

i, 6.8 DA€ ().
FEEMNTEAN LRE A MFAEEEEN o AR
DDA = DA = DDA (4)
Wi, XRSRENEFD MDA EC () ERZE®RM.
(DDA ()= (— 1) (DPAY(De$)
= (— 1)"*18 ACD*D=$)
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= (— 1) A(D™)
= (D" A)($).
6.13 FMWI-NRHESY BVBE\EEX, QPRI EHER £ 6« BT LRE
SEORT LRE DA,
Mg Df EL M EXTHERIFBRRFBAHEN, W Df HBR 6.1 HEX
FTH X E¥, — 1 HBHREERMRBET#

DA = Arry (1)
TF X 2 %4 T 2 & &L
TR V)M, R

(— I}""Jﬂf(;rJ(D"sﬁ}(r)dI == Jn{ﬂf}(_rlﬁ(x)dr (2)

R &M E— € Q)AL

MR FAAHEBIN AL RIPE, 4o <N, HBBRSEHD
(2) R A EE.

— ik, (DAEAE. TEEAFH =1 MFPEETX -
6.14 ¥l BIFQERIMAEER, FRQOFMAREELAEZRY. WK D=

i, WA (D) () JLEA AN H DfEL, RATHE

DA, = A, ()
He p B
w([a,b)) = fb) — fla). (2)
£ XY Q ey B
FR, DA,=Ap S BRE f AT L.
B TR, ROLFRAM T B €200,
(A ($) = (DA =— A, (Db).

9 &
Ls’*d# =“—jn§r(1)f(.r)dx. (3)
H(3) Fubini EBMMHRLER, BNQOWE—-AFT ¢ (OERS
((zyy) :tx € Qv E Qox << yi (4)

F¥EF dr M de ORBBEMERSY. EX-HAPADT £ Q PHEEX—
HHL.
6.15 FAEMHEE BR A€, ECTD). HE
(FA($) = A(fB) [2€ D] (1
AR R B, EXYsca D, fAE2Q). Wik, (DEX 2(Q) E—
AEWSE A WL, RITEED FARQPHT LRE
E LSBT XIS, MR fE2Q), W AfR—AH, T fAR
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—A4 3L A,
FAEZ (QOMIERAHK#E F Leibniz 24 R
D' (fg) = D ez (D F)(DPg). (2)
i =)

XA F C QO f, g UR—EBEHER B, Bl —TRAEHN
AR
(wv) = u'v+ wo'. (3)
ERTE, o, EEEE ENERESSHTRELE, HXMRMAEMNTER
T
XFENEELEKCQ, MWAECHNEBF—¢€, | Ad|<Cl ¢l x.
M), GHEERC, CKEBT fA KM N, #F83F €%, | AI<C ¢l
M i
(W < CC | ¢llx (BE i), (4)
HEMG6.8, FA€ED (Q).
MAERMERBA A R g B Leibiniz 2332, A
D (fA) = D,C,(D*f)(DPA). (5)
fa

AR EERER. 58 «ER HEKR, EXRM A A
h,(x) = exp(u » x).

W Db, =uh,. MBE@FHAL #A RESf Mg, BIAFK
(u+v) = ZE su” PP (u,v € R") (6)
TR H ‘_[v—i—(—'w"{"u)]
= Ec,ﬁ'ﬂ'—‘ngﬁ,(— Dy
e r=f

— 2{ 1)|f| o u” 2 (_ l)iﬂlclﬂcp"

rea rfCo
PN}
D" Fr=a,
(—1)'# = { (7)
P ¢ Al
REF(2)F DASDe2f), BREM, BR%SRX
D= 1) DEEDFf) = (— D' fD. (8)

f=a
HMIERXERBHHG). BAAE €200, W
D (fAY(P) = (— D) (fFAI(D$) = (— D' A(fD*$)

= 3 (= 1), A(D*($D#£))
fior ]

= > .. (DPA) (D)
J



120 F Iy I X E#HLE5 Fourier T ##

= > e [(D 2D A 1($).

6.16 | XEWFF mjhir&"r:n}%mmj_-—l;nj_%ﬁﬁﬁfzmmg‘grﬁj. £ 3. 14
TR — BB ES O (O RS- —h 2O FHN w Wib—E
i 9 (ORI —RBOEEE. WRAVR QPR CREIFS . ME 9 ()
A== A (1)
XA w NG, Wik e

limA#$ = A¢ [$€ 9L (2)
B, MR(LR QPIRBATBREUFH, QP AR

“UFHFET™ SCREE CFWET ATRBEXN T4 € 9(Q)

umj $() f.()dr = A, (3)
—=-da

F 1 2% T FE 5 & 30 i34 4 6 o B 0 SR 98 4 AR AT,
6.17 BB HBiEAET ), i=1, 2, 3, «HF B FHEAEDQ

A¢$ = limA$ (1)
BEMED—ALH), WAETQ, HFANTHENSTHHFa, £ITQF,
DA, — DrA. (2)

iER BKEQWE—ETE. BAINFEAS €D, (DWRMHE % B
Fréchet Z5Jfi], Banach-steinhaus EFE 2.8 WU HF A% FHRFRESLEMN. HE
W6 6HEH AL QW EREEN: BAER, A€c2(Q). BEOWEAER

(DAY ()= (— 1) A(D$)
= (—1)' }iﬁlﬁ.(ﬂ‘zﬁ) = rliT{D“n.)(é). [
6.18 TF wELEIQOPAAFALEC(QOF g—g. MEIQF g.A
—=ga .

FERE. “EC (O g—g” B R 146 T RGRM C (Q) K Fréchet %5 6]
b,

iERl FEE € NQ). EC (XYL

B(g,A) = (gA)($) = Algd).
MR R B, W B R4 LR, 2. 17 FORE X i—oolf
B(g..A) — B(g,A).

LN
(g, A)($) = (gA)($). ]

R

6.19 BSEZE B ACHDG=I1, DIfHoZ QPHFFE W
A=A FEoH) (1)
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R F D € U(w), Ad=A0

Bltn, & fR—TREBTERE, o B—PE, WE oS A =0 5B0058T
JUFEA 2€ws f(2)=0; {Fwt A, =0 Y H{ Y3 F 84 Borel # ECw, u(E)=0.

AN E LA TR i L RE. H— T I R R R LR
BEAARE, BEERNRABERCEMENE. XEREAEEH 6. 21 | EA M.
OOk BA R AT ok B A A SO0
6.20 TE ETIARAR $PHFE%, BNAGHEQ, WAEFIN{YITIQ,
0. =0, 47

(DHFA ¢ HEHATHEANT,

(OHBABREKCQ, R mPFE WOKREFHFT—mreW
G (x) + o+ g, () = 1. (D

MK U QO FHONBTF ONFERETHERARELSHR. EX
MO QPE—BME-ITERERSEREZA ¢ BHXHHAX. XHE
RO {g ) HRBARGFHEH.

i FSRQMAEHESFE, (B, B, B, I B—1TFH, 8T
AL p ES HERr, WEABBMMEKRB,, HH B ETQHENTP. BV,
B p, BN /2 R, BEHBEH Q=UV.. 146 ¥R ETE
£, GERR$CUHDHEH $=0, HEV, Fé =1, fEB #¢$=0 EX Hh=
¢ I HIT9H,

Go1 = (1 —¢)-(1—4$)8,, G = D). (2)
B, E B Fhy,=0. XHHG). RREA
htr g =1—0—¢)(1—¢) (3)

wi—1 it REAM. RN TFEA . . (OMOMMBHH 1%
k. MmdFES i, (DML, EAEV, 9 é=1, SR

d(D)+ oty () =1Fz€V, U UV (4)
XA H(b). WA, BKREE, WNFESm, KOV, U--UV, ERGC). B
6.21 £ MEATAFELEQCR, HFALE, HENTEHEAWET, HEAS L
FHMAEY (T AE w Na'#9y £ o' No' ¥

Ao = Aw . (1)
MALB—H ACDT(Q), REFTFEHEASAETD, B F,
A=A,. (2)

{FRR @7Ea PR 6. 20 AREE, B¢ BRANATF P MRBAREAA TR, €
BA i 55— 180w €D HEHE o €% ¢ BEE.
mE s (), W é=2¢s. EXPHMPRNEAREIANO, HA+sHE
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. EX

A$ = DA, (p$). (3)
re ]

BA AR Q) ERRMEZ A.
HTHE ARELZEN, RIBEE QP ¢—~0. FEEE KCQ, EAEFHEN
$, MIEIE. MBREESE 6. 20() AL m, N

A, = DAL (g$,) G =1,2,3,). (4)
=]

HWHhY jeooltf, T Nw)H, ¢8,—=0, BHHEH A4 0. RIFEHRE.6, AC
Q).
AT, W€D w). W

¢ € Ww, Nw) G=1,2,3,) (5)
BDZEE A, (9P =A,(p$). AT
AP = DA (o) = A (D) 4$) = A$, (6)
XUFBA T (2).
XAHT AWFEE. HE-HERELE, BRHOH o T IERE AU
SETH R (3). |
J© X R B R ST 1

6.22 EX BIZACYQ), R« R OMFHTFE, HFEHTFEAN € 2(w),
A$=0, BRI AL 0 bH0. BWEMAFECOWHF, EoP AR W
(X F OBRER A K LE.
6.23 EBHE wEWhbmd, W ALEWFHO0.

iRl WRAGEHPHOB—VFE 8. B EXE WK, HH
(I RBERC 20 FROWHARTFIr o RHERENSE. MR € 2(W),

Wé= >gb. IPAPREARIRTF 0. M

A$ = D IA(G$) =0
HAF ¢ O EHEERTwET P |
TEEHEES ATZEBNHEIFREWD, % 20HFETE.
6.24 EE MK ACD(HBS, £ AthZH.
()R E—-AIECWVDHEIHERE S, AL, B A¢=0.
(4= % S, 24, 0 A=0.
(DR YECTQHBLEXEAN L S, HFEV Fo=1, M gA=A.
(DR S, AQURFE, WAAARE:; FFL, AAEVHK <o
4 N, A TFHEA €2
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A 1< Cllél v,
mE, AfE—iitisdh C7(Q) Layik & M2 &R,

iFRA ()M RBARE. F o BRE@PEE, HHWRE €20, W -
JPBIEIMAE S, . FEH(), Ad=AS) = (YA ($).

mE S, BB, HEme. 20#Y, FHE c(QHRE (). BEXHERM ¢
ICERNEERNK. RI\EASG 8, FTEc MINFEEITFT-UscUy, | Ad| =a
| ¢l . Leibniz AXEWH, FE—H¥c, @EBRITENIEDQ), (¢l
e |8l v M FEA ¢€9(Q),

AP =1 AP [<algpllv<caealléln.
EHR3t-FRA ¢€2(Q), AfP=AWP), AR
Af = Agf) [fe C(] (1)
ENT AM—PEH. XPERBEZEN, HAEEC QP f—0, W f &
BASEEQWEFE L -BULAT 0; HIE Leibniz 2XEHE 2(QDF ¢f —~
0; BER AEC(Q), HELHEL Af,—0.

M FeC(OHHK BOQOWIETETFE, WFEEIc 2 QDOEBREK, L ¢
—f. BEES XOECTDFRBAE. NN, BMACTDOEEH T8 C
(Q) EHIFESR. ]

HE. EOQPEETIERIEETS, WIFESTHO, MALRSES, £A

BT, TARMAWWERE S, d AN SRR, XL CRE0H 8
58 4 M R k.
6.25 EE MRBiEACDQ), pEQ, (pIAAHBIRXFELANHAN, WAL
T, B5F

A= EE,D'E#; (1)

lal==N
Ao, Al
8,($) = $(p). (2)
&S Y AR
Bz, BABRADG L 2HH pHATHIR(RES—Wa, .=0).
ER BRMFEANLTEEWR o D6, BTHE{p). XBLUERA T ¥ 6.
WTIEAEEMIETELH—%, BE p=0(R WAL FFEX THAH
la | <N WHE
(D?$)(0) =0 (3)
By d€ (), BRINFAEIEHENZ AR Ap=0.
MR >0, FEPLEONER KCQEEE [« =N, WEK S
| D$ < g (4)

RATW S
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| D¢ [ gn™ e | 2|V (€ K, |al<<N). (5)
Ylal =Nat, X@®EWM). B I1<<N, BEGONF—Wa, |al =i
C#IEH, XEIZ | p| =i—1. D% MEERRE
grad D% = (D, D% ,+-,D,D%), (6)
W ATEY 3 9 B B R
| (grad D$)(z) |<ne g™ | 2|V (x € K), (7)

HA(D$)(0)=0, FHEECERAM A F« i, GO, FEIUEHAT (5).
B RE g€ AR, EEOWE—-SHPRE L, HFHEIHER 97
LBk B Hh. GEX

p(0) = ¢(F) r>0,x€ R, (8)
R r B8/, ¢ BIEA rBCK #1. 48 Leibiniz 225
D (g$)(x) = Z}cﬂﬂmﬂw(%)(Dﬂsb)u;r-ﬁ'-'ﬂ. (9
ALEh (5) f o a
Fgdll v <5Cll ¢l (10)

HE rR#/; XBCHKETn M N.
EN AR NS, FEERC FEMTF - ¢€9%, | A¢I <C ¢l .
BHTE A BEE—A4Eh ¢ =1, HAOFER 6. 24(c) #Eh
| A =] ACg®) [<C [ p# | v < 7CCy @l &
BN g BEESN, RIVEMAT REGIRL A+=0.
BAEWR, AEZR DG (|| SN VMESRIKZER LR 0, HR
(D*8,) () = (— 1), (D$) = (— 1) (D$)(0).
B33 3.9 BB FREA(D). L

EASHBIT LER

EEAZMNSEPOSHEH, TURBHERNENZ —ETT KREHSHR
WM TTUARZRE WA, T XREALHEX TR, RAR—IEMRKL]
BHERIN—B N XEP(ZELRBMORENTEERY [ MRTZEER
«BD°f. MBEANEZRBAA-VUHRIE, W™ XRBWEMRTFRET
FREEDHEREBREN. AXHEXT, REREHRT LRy T2 (KA L

w® B R BT h A,
6.26 TB MRBEAECEXQ), KRAQWHETE, HALEQFHAEAERHPFE

AT a AT T HEA SE Dk,
A$ = (— 1)'“'Jﬂf(x}([?¢}(:}dx. (1)

R Rk —frtE, B KCQ, HP QAR Wi fiss ik, Ed—1
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l‘=(I|9 R In)? Dé—rjﬁ-.,l! i=1, 29 il 1 ﬁ?ﬂhﬁ. qzjﬂﬁﬁﬂmﬁﬂ

| |%Wgﬂé{ | (D) () | (¢ € Yg) (2)
i=1, 2, »y n. £ T=D,D;*~D,. W F vEQ, MQWE/RQPFHE r.< v,
(I<i<wBFHE. W

o(y) = Lﬂ (TP @z (P € D). (3)

R N R REEEIEQORAT ¢ WEKIH, WM FEA 9€ %, (3) G
A%

gl v < ‘11?3“ (TN¢) (x) |s—:;,L | (TV'¢) () | dx, (4)
HHB A€D (), FEENMCER
| A << Cl ¢~ (P& Dk (5)
BT (4 15, B
I 1@ 1dr G € 0. (6)

E|3(3)r TE 9{1 J:%—-—-fi{], H\ﬂﬁfE 91{ _t:f}]:;% Iﬂ]ﬂ:a TN, Gy — Dy yis
——f. MiidEd4

ATV = Ad (pE %), (7)
TV HERY ERTRIEIZ R A, (6
| Avg |£Cjﬁ gz | dz (p € V). (8)

B, Hahn-Banach £ A, E#H P L'(K) LA RKEZ R, maFEiR, F1E
K F89% R Borel 6% g, {158

A$ = ATV = Jﬁg(.r)(T”H%)(I)dI $ € D). (9)
7E K SME X g(2)=0, #H%S
Fly = f‘m---j:g(x)dx,mdxl (y € R). (10)
W f S, HH 2 ROBESEEG)HH
A$ = (— 1)"Lf(.r)(T”295}{:)d.r $ € D). (1)
BTHASTURTZH, XERQ, Hf
o= (N+2,,N+2). =

WA AR IER, NI EB 6 RABLS R AT LI R B NSR.
6.27 EE MBEKARY, VAOQAR PAFHFALKCVCO XHEA
€EXQ), KAAGIAFEAR B¢y, WAEFMRENAEQ TRENIH
fi(B—3 i pARAENT2, i=1, 2, =, MEAXBHEV ¥, 7

B
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SR, XEFENZAMAT LRBELTH. (HEHR
Ag = 2(—1)ﬂ'j falx) (D) (x)dx [¢ € W] (2)
i 1]

iRl HEHRAEW, ERAAEHAE W, 8 KCWIHHWCV. H W{#
K, NiREM6.26. 4 a=(N+2, «, N+2). TH6.26 WIFHERGFELE O
hESERRE f, 8

A$ = (— 1)'"'Lf{.r:~m°¢)::;}dz 4 € 2W)]. (3)

ATATLARAE W B2 1, HEEV REEEREE . ALHRG).
BE g€ 2(Q), HIFEEWF, ERERXITEE KOFEEg=1 WxXT
/A€ 2(Q), (I)HH

AP = A(gP) = (— 1}'“’Jﬂf » D (gd)

= D* [ f3%e,D gD
0 e,
XERQ2), Hf
fo= (D", f « D?¢ (B a). [

TR T RSB S .
6.28 TR RBEACTWQ). NALEQPHER RN g, BENFTHEA 3 T4
i a

() FAFEKCOREARS A g, th XL HARKL,

(b) A= XD‘g,.

R ARXABRME, WTUARREH g, AHHARSANFTO.

iFll HEEYHFEQ MALEV.G=1, 2, 3, - QCV.Ca, O£
Q M, HEBRAQHNRETFESXFENV HE, FELcAVOEREQ L
$.=1. QIEEHE6 20 PHRHEALFI () WE—TREIHMR (0} B—T o B

THEV, $.
EH62TNMHATFES oA ERXRUAFERAREIEV, PEZNRM 1.

{18
gA= DD f,.. (1)

€ L
g = if (2)
=1

REMRERBARN, HEXRSIMNRE KCQUSHREA f.. 0 HHE

., mtEEE g 7 Q PELEIFE (a) AL
PRt FEA €9 (), ¢=2¢b, BITHE A=2¢ A, HHODM2) HH

(b).
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HisE 7B 6. 27 15 H B S 8455 8.
EE

MBI eR B BT8R, RATEE X —1T XRS5 — TR B ER,
R (ERF R THORMAT LRBGER. XX T Fourier R A MY H
FR AR EES. BEA—-MRFEEREREEN S FB WSS T &K CGER

6.30, 6.33, 6.37). WARIFHERYE Dirac Il FEAERGER 6. 37).

GRS HEESKEL T EE, AFER o, vBERRT SR RR R
6.29 EX EAFTHRATSHMILEHE RO (R, MR« ZR"

HmRE, z€R", rou Mlu BT E LB RE,

(r,u)(y) = uly— x)uly) = u(—y) (y € R").
EE

(ru)(y) = aly— 1) = ulx — y).
ME Mo BR PHERE, EMNMWEFR uxvENLNH

(u*v)(x) = JFH{EJU(I_ yidy,

(1)

(2)

(3)

WEXARS R (RELILFEFH) € R" £ Lebesgue X T HE, BT

(2),
(u*v)(x) = J.R,u(}'}(rrif}(:ﬂ)d}h

X 15 B R #hE L
(u*$)(z) = ulr$) (u€ 9,¢€ 9,2 € R"),
Ei‘:‘i% H;ﬁ:%ﬁﬁ'ﬂﬂﬁﬁ, (5)-‘%(4)—"&9 ﬂii H-*Qs}%_‘/bﬁﬁﬂ.

J(‘r,ﬂ) oy = Ju c (ew)

SR u Mo B, EFGARMEL veTHWFBru R
(r,u)($) = u(r_,$) (€ 9,2 € R").

R B — A 2E R, cu €9 s RABEEE 4 4035 GV BRAE K — 1455,

6.30 B MHBE uc?, ¢, 9D, U
()M rER", r.(u*P)=(r,u) xp=u* (z.8);
(bu* € C” # Bt FHA S FIHF a,
D (u*¢)=(Du) *» p=ux (D$).

(u* (p* ) ="_(u*9)* ¢

iER  AHEER yER,
(e, (ux®))(y) = (uxP)(y—x) = ulz, .$),
((r,u) * () = (zaud)(e,$) = ule, $),

(4)

(5)

(6)
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(u* (£,8))(y) = ulr, (£.8)") = ulr, . $),

X H(a) s Ho HE

LT = Ty () = .
LA J& 18R b T AR Fb 08 IE B0 6 1 B A B R R

& w5 T %

o, ((D"$)Y) = (— D' D (r,$)

HFL, BB KH—5a, B
(ux (D)) () = ((DFu) = $)(x).

BT (DN ESETES, e BR WBRGHMEIFARS

n =r '(ro— 1) (r>0).
W Ca)#5

p(u*$) = ux (g9).

.E{I r—0 B, :FE 7 ’F ‘-'}r'.is'_"D.-iﬁe EI:FI D, ﬁﬁ?@‘f’?’fl’ﬁl e E{Jﬁﬁ]@ﬁ.

F, X TFE#S zER

. ({p$)") > . (D).
1

lriql:ﬂl(u * (p$))(x) = (ux (D$))(2).

B, RiA

D.(ux¢) =ux (Dg),
H HER GG H (D).

JTUEM (o), AT FX

($x Y () = Jm&(s)u,&m)ds

Eﬂ:ﬁl i&Kl iﬁlﬁz J%'}'ﬁ(;ﬁﬂ{]i?g /%'K=K1+Kz.
Iy
3—*-;;'1(5)1',55

1)

(2)

(3)
HimfE 9

(4)

(3)

(6)

($% )V = L H(s)rdds, )
e 3. 27 LA
(ux (px))0)= ul(gx¢)")
=z L{z H(ulrd)ds = J.x"‘p(r s) (u * $) (s)ds,
1)
(u* ($x¢))0) = ((uxdp)xP)(0), (8)
BTHIARBEONGO R, A .o Ry, BUAGHBEFET (2,
BIE T ().



Fe6F MEEEESLEHE 129

6.31 BY R Lt mE R T 5B KRBT A,
f&,(.r)=j"h(j.r) (j=1!21-3!”')1

H he2(R"), h=0, E,Jmh{r)dhr = 1.

6.32 EE Mi%k(h AR LehiimElL, €Y, we G, H
(a) 5 9 P, limp* h, =¢.

!—- 3 r]

(b 9P, limu*h, =u,

=

AEMERETF S LBHALF THIHAF T E O d6ihP ek,
iERR WS F R R FT— iR, RiE f+h,~f EEE LB E
—AERLHMES. ENETL D A% f R, RIFR D xh)—-Df
BT, AN, B b xh, WA TENEE S, HRA SR EHEFI0),
X 45 H (a).
AF, (a)HER 6. 30(c) A Hb), HR
w(P)= (u*$)(0) = lim(u * (h, * $))(0)

= Hm(Cu * A,) * $)€0) = lim(u* h,)($). .
6.33 EB
(a) R u€ 2 # 1
[$=uxd (pE D), (1)
MLREAIHC PHESEEHERN, EHL
v, . = Lr, (x € R"). (2)

(WEZ, #ELAHCRPHESE ek M, HBL KX, ) #
EH—8 u€ D RF) AL

HE. (b)EKE L OEREKRERECT .

B (DENc(uxd)=ux(r$), (DHEW2)., HTUEH L RELEMN,
RATLFIEA L 3 FEHA 2% WBRHED C-hayggma. BAENRE Fréchet
zsia], PHEMQE B LI A. MR 9« b o4, HEECH uxb—~fi Hi
WAIER f=uxd.

BEE cER. ME P b, W

flx)= lim(u*$)(x) = limu(z,$,)
= ul(r,$) = (u*¢)(x).

(WEY w(P=(L$)0). ANss B 2 LHEEH T, FHEEOHNRHEE
C LMk eBRE R, o 9 EiESE WL, «€9. EHXNLWRD,

(I$)(x)= (r_.L$)(0) = (Lr_.$)(0)
= w((z . $)") = u(r,$) = (ux$)(x).

w BHE— P R B ARE, BERE €D, HAMTEA €D, ux$=0, WX

T4 ¢€9
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u($) = (u*$)(0) = 0;
Mol =0, [
6.34 X BAEBRE wCcIIHH e« HAETE. BRI EH6. 24, o W —HiE
AC EREREEZ R, Hit, MTLUASHEMARMOARNE N « MITHE e
C oy ##, Bp
(u*$)(x) = ulr,$) (x € R").

6.35 EEB Mk uCOAARARN BICC. B

()% 2ER", r.(ux$)=(r,u) *$p=ux (r.$),

(bux¢€C”5F A

DP(u*¢) = (Dru) ¢ = ux* (Dg).

Bk, R gED, M

(Qu* D, #H

(dux (p*P)=C(uxd) *p=C(ux¢) *¢,

ER () F(LhIEBH 5 6. 30 Ml, BALEHEN. HTIEH (0,
WEKMHABHNEe M. g WERE—H HIK

(e*¢)(x) = ulrp) =0

BRIEKEr—HHME, BBEEKHH B, u g EHMNETEEK
H .

KT, #WRASK HARFE, KM, FBob=30EW+
He, MEWHR@G*p' =@ xp", LU

(u* (d*))(0) = (ux (¢ *¢))(0). (1)
MPE—s€cH, Wep=ch EWH; MMuxd=uxp FE—H P. XHH

(Cux$) % PI0) = ((u*dy) * ) (0). (2)
Bl uxg XM FK+HH,

(Cux @) * $)(0) = (Cu x gD * $)(0). (3)

MEEE6. 30, (DIRWADLEMAEN; FULELEMEE. XEHT D
PR ERERSEMSEN., RETHEG O EHMNERERE, —BHOHR G
FRES. N
6.36 BX R u vED, HALXBBAS L RKESH-ASARAR LS,
& 3L

Id =ux(vxd) (& D). (1)

FEXTEXNESGEN. BIMB o FEIXHE, Woxs€ 23 H Ls€C;
MR w FHEXE, WA LécC, BRHvxdeC”. MEN MW xER", L=
Lr,. Xxseg5igdi e 6. 30 6. 35 8 H.

YL, TES>LHOOR—IT LB M, REE 2% 40, HE
P 6.33(a), EC H uxd—0; A, B HELE, MED P oved—~0. K
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GRS, EBRTAS B (Lé.)(0)—=0.
PAEEH 6. 33(L) A IERE, XA w*vRAK XEBE, HARK

[ = (uxv)x¢ (& U (2)
5 LB, #HaiEil, wux vE 9 B
(uxv)*P=wux(v*xgp) (g U (3)

Zi R,
6.37 R MK u v, w€D.
()R u, vPEVH—-ABRAFEILHE, Wurxv=vru
(D4R S, oS, Aufoth i, BESR P —-REH,
S.eo © S+ S,
()R S,, S,y S.PEVHEAZRN, 0
(u*v) *w=u*(v*w.
()R 6 & Dirac # &, o« A % FH47, I
Dru = (DP8) * u.
R, u=0%u
()wEEL S, SSFPEVA—ALRY, WHEA S EHF )
D (u*v) = (Du) *v=ux (D'v).
HE. e OBNERBTIIRHRBRE: RIE 24
iFRR (AR $€ 9, ¢€ 2. RARBHEHRZH®RN, EH 6. 30()H M
(u*v) # (*¢) = u* (vx($*¢))
=ux((uxg)*xg) = ux (p* (v*9)).
R S, REM, B—UnAEH6.30(c); MRS, 2N, NWAEHSE 35(d);
T v WP o 1% L

(u*v) * (pxg) = (ux)* (v*g), (1)
BH ¢ =g, FEHFHAITRESH
(w*u)* (px¢) = (v* @) * (ux). (2)

(DRDOBERXNEHHERENER—AEIS, —PMECH); ANWE
iHsF. Hi,
((uxw) %) = ((v*u) *$) * (3
FUCR FER 6. 33 LR B HE—ERITIRS E uxv=v*u
(b)# ¢€ 2, MBEMITHEES N
(u*v)($) = u((vxd)V), (4)
R —ftk, BEQRITUEE S, REMN. £/ 6. 35 MERAERN, vxd
K HES.—S, . H(1), (uxv)($)=0RI S, 5S,—S, X, WIS
5S,+S, 3.
(o) i (b)Y IR AT W €
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(u*v)*wMux* (v*w)
TEBEENL, MEESS., S, S.HEEHF-IMREEN. FED, MNEX
6. 36 E £

(u* (p*w)) *d=pux ((vxw)*P) = ux (v* (wxe)). (5)
mE s, 2B, W
((u*v)*w) *p= (u*xv) ¥ (wxp) = u* (v (w=*¢$)) (6)

HABHER6.35(c), wxde D, MS, REM, HLEGIHGILH ().

WA S, AREM, WS REN, MANEEMZEHRSEDSERSH

u* (prw)=u*(wr*v) = (w*v) *u
= w*(v*u) = w*(u*v) = (u*v)*w
(MR €D, Woxd=¢, HH
(8% $)(2)= 6(r.$) = (7.$)(0)
= $(—z) = $(a).
Ml EE () FMER 6. 30(b)&5
(DPu)*dp=urxDd=uxD(§%¢) = ux (DG »¢.
fiE, H(d), ()HMa)iBH(e):
Dr(uxw) = (D8) ¥ (uxw) = ((DP8) *uw) ¥v=(Du) *v
LA &
(D) *uw)*»v=(u*D8¢)*v=wux ((D)§*v) = u* D'v, |

B3 1]

1. B fRR VAR EYHNTEZRN. N TFEAS9E2MENZIK
FF5 p ) iEW ¢p,—~ f 7 R" E—BURAL.

2. WHR FHAEG6 2 VHEEMN 20Q) T ERAHI, RTEM QAR
& .

3. MEFRR WIEEATE, EHFE FEC(R), ER/MNTESN 2€E,
f(x)=0, WX FHENMRME zER", f(2)>0.

4. B A€ (DI B M TIEM $€ ), $20, M AF=0. EEH AR QF

BWIERE(EEEELEFRA).
5. WERATE Leibniz 283, B ¥ c.. /&

)
& .
co = 11 B V(a; — B!

6. () Bk C,=exp[—(m!)1], m=0, 1, 2, =, XFFENI€cC (RIHK

f}cmmﬂsﬁ}(m
Wi S 7
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WBOQRER $PHFE, BRACIDIFEFAE A HIHEE—FENE
EKCQh, IEHFHIIAE QP RUEERIE A MBrRARM. #F7. F
Al Banach-Steinhaus & F.

() 25 7T M (b) Hh 36 F SCHE (0 BB IR 2

7. # Q=1(0, o). EFX

Ap = E{D’“'ﬁ)(%) (¢ € G ]
EB AR QPRI HFH LR, EH A REEEHRI R P LeRE; BIATF
£ Ao €D (R), BIRTEC, =) Ay=A.

8. R FMAAMMEMATAH L REL

9. (a)IEHES ECO(EHE F oY B Y FH— A€ D (D)

sup{| A |: ¢ € E} < oo,

(MOHEE($ R 2QQOFHET, #HEMTE— A€ (DOBIIALIRAR
. WEBA (¢, ) B FRIE 2(Q) B3RP dics.

(OEEIAVE QO FFH, FEAMTFENS €2, (ASIFEF. LW
(A VEREAFREIIE O (OFRIGEFAE 2QQOMEBMNER TR EBRSEER -
). 3% +%. Banach-Steinhaus SE¥E, A, B9 9 MERG REFEEMN. NHA Ascoli
e,

10. BiE{fIER QR PHFBPHRBAIHRBFHIHEN TETERK
l¢)

liﬂ}J-K | £.(z) | dz = 0.

FEMFHE— ML EHEE e 2 i—>cohf, T 2(Q)Df,—>0.
1. B QER BHE, (fIROHAMBEFS, FHEE LREEX
TS FEN ACT WD BNHiR, XMMEER

A$ = lim| f.(D$(2)dz [$€ D]

B fIEQMBIMETFELE-B0KRMN, FE ARBRMENR. R+ WR A
F, f(oRPLOE 2 B/MRFA E8FHHE.

12. [E4Z §(Dirac M E BT FEA $€AR), S(H =800I LRI MT
T, FECT(ROM f&'=0E7 XF fFEEREMEM. HUBHER f€C
(ROTE X RH A€ (R ZHE ERIRER 0, BR fAFO.

13. B €D HE AED (), BEHESA=0, A¢=0 P - REHEH R
— A7

14. B K BR h MBI, A€ (ROMWEIEEK S, FH fEC
(RHZE K F3¥0. iEB fA=0. RHEBIGES K B — L. (5312
b ¥
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15. RRKCVCQ, KERE®E, VHMOQRR BHE, A\Ac (WM ITHE
Ky B¢ CaAOMTFEINEEE G HR
lim[sug [ (Dré ) (x) | ] = 0.

1—=on rE

ﬁEﬁElirl}ﬂf'ﬁ,)=ﬂ-
16. MAEBRF@OPHKAREV, MEA®GEAE. B TF 76 F 38
—&. AP Q=R #BWc,>0>>0, Ff D, <oo: EX

A$ = D) ($(c,) —$(0)) ($ € WR));

=1

ﬁﬂ%fﬂﬁﬁ ¢4 GQ(R)‘@% 'ﬁ.(I}ZD ﬁﬂ% TECoiy s ¢r{.I) :_::-:_! ﬂu% =T,

HWAMIERE A B—BrT LR %L

MR, MFEANK, 815 PRIBRB@OAOVIITHAK . EH4YKER"
AT ERE X R AT . B BAREZ R ES K.

17. MR A€ (ROE NWEy, ERXNFENEEZBH fH A=D"7f. MR
A=0d, fRIABRITAT

18. HIEH 6. 27 PAHMIERAR A B RR 6€ 2 (R*).

19. BIFACD (), €EXWMHAMF ANIEPIHES - MBILEKE
¥a, (D'$)(x)=0, WFBH Ad=0. 7. FAEH6.25 PEMAOFE, HEMNT
RABEIHNT XRPHEAZ.

20, WERH C” () EHI B EELKUHEZREFAEAL f-Af, KPP ARRAE
YHEGE QRN RE: XRFEH 6. 24(a) B,

21 BECT(MAEACHEMBET F—UXF A HERBHE=M, C°(T)
ATLAEER C(ROWLL 2r R 2ERBARN T M. B

f(z) = Za,z"
me={

£ CHPrFFafEE U KRS EB fWTIA=1HRE - TEHRHME .
() FFTE p<<ocofll y<ocofl 1§
la, [<yen? (n=1,2,3,").
(b)FFEE p<<oofll y<ocoflif§
| f2) <y (1—|2])"*" (z€U).
(X FE € C°(T), 1}1311 [ = fCre®)$(e?)do FE7E (FE R E X0,

22. S F u€ D (R), WY =0 fE P (RHFE2 Dy, (HH S

¥ EEERR. D
23. BiZ{fIRR PRHWUTHERFS, #EHMTEN € DRIAMEBN «

eR",
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]i..rﬂ(f‘ * $)(x)
FE. IEBHMTEANBEEIR e, (D(f. » ) EEE F— B
24, % HRE R ) Heaviside B3, F XK
(1 R x>0,
H(z) = {o e <0,

I i & & Dirac 8.
@R SENR), EHH* P @= | $(ds

(b)IEB] 8" * H=4.

()EBA 1%8"=0. (WA 1 BREG—EN1HRFATRERH, BREEIE
MR

(DAL EHESEAR:

1=’ *H)=1%§=1,
{HE
(1%*8")*H=0x H=0,

25. XEREPTFTER6. B3 HWERMNE —THFE. BELRE 28 CHEE
getbust, FES5EN D WEE, H

(a) LD$=DrL$ ($E€ D).
M fFE ue 9 {F18

L = ux¢,
#¥. BE €2, £
hiz) = (r_, L7,$)(0) = (L. $)(x) (x € R"),
i D, B 6. 30 FIEHF AN H 28, EH
(Dh)(x) = (DLe.$)(x) — (Le.D $) (),

W), XX 0, BHl A(x)=h(0), XM . L=Lr..

L Y {E B AE C~ X B B BB el 55 G 7

26. MBEMNFE/ >0, FEL' ((—eo, —H UG, =), EXEM LA
oA

—&

Pvtfcx)dx = E.“S(J +JT )f (@)dz,
MR HFWMBFEE, HFICAR), £

A$ = I:f(::)lag | z | dx.

Y

uF B3
Ab= Pvr $() 32,
—e v i
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N Pvr $r) —#0),

. .
27. B ELHBE T I RMUZ —0ITAET LB ue 2 (R),
()W FET 2€ER", r,u=u;

WM FETar |al =1, DPu=0,
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- %N

7.1 i28(a)R" FHME Lebesgue 3 A 2 H

dm,(x) = (2x) ™ dx
FEXRME m,. AF @) "*®/iieT LEEH 7.7 M Plancherel E# 7. 9 By RiKX
. BH M Lebesgue Z5 (8] L? 8 L’ (R )& BY T m, SR -

£, ={], 1 r1ram) " a<p<oo.
B R EAIEE T R BB MR
(f*g)(x) = J'R_fcr—y)g{y)dm,.{y:-

RAEN, RERSFLE.
(b)%t FE4 tER", it e BH
e (x) = e** = expliltyz, + -+ +t,x,)} (z € R")
EXMERYE. F e WEAZRITE
e{xr+y) = e(x)e(y).
FFil e, BRANEERE R Bl XA N 1 695 M a o) 14 BF £ 89 R 2.
(c)PR¥ f€ L' (R Fourier % # £ H

f) = J.R_fe_,dm, (t € R*)
SE N MR F, “Fourier B#H”—RE % % ARRRE AR F M. EE

F) = (f*e)(0).

D, = (D7D = (1 Gl )(i _a_)-.

i a_x; i or,
D, f#D X LAl ARk EE
D.e, = te,
KB, QEE =06 6> WRPEEREAREEIHA,
P(&) = Daf = Dbkt
LA
P(D) = 3)eD,, P(—=D)= D (—D"eD,
o X HF P(D)FM P(—D). fBbHEH
P(D)e, = P()e, (&t € R").
() EBET . BRURT-HEXH
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(r.f)(y) = fly—zx) (x,y & R").
7.2 BB & f, g€EL'(R"), xER", 1
(a)(r. )" =e_.f;
(b)Ce )" =1.f;
() f*g)"=fg.
(DF A0 H B ()= f(/2), B A =A"F(A1).
ERE WASE SCHE

(e, )N ()= I{rxf) e, = Jf .z

- Jf- e (De, = e (DF®
Feil
Ce, )N () = J-e,fe_., - Ife_.:r,j = (.F)(D.

RE A Fubini E B8 (0); 7 fWEX PR AEEMLERBREB (D, ||
7.3 HERY XTEAHRARERERL f€C (R, EHEE
sup sup(l+| x |9V | (D, f)(x) | < oo, (1)

lal<N e R"

N=0, 1, 2, =, GBfE |z |*= X D). BAER, ERNFENIZAKXP

MBS ZEHEWae, P DfERR LHHHRBE aTH P(OB®IAF
|z | DOP(O)XREAK, AkELESN P+ D,f BT L.(R).
XEREBHR—I RS E, 28 %, EREE L37THANIEE, HPH
T EEEDORET -1 REBMNE.
B ANRHCY,.
7.4 EH
(a)¥ % Fréchet & |d].
(DZEPAERKX, g€, aR FEHKF, W= H
f—=Pf.f>gfsf—>D.f
TR FE-ARE S B S P ik SRR M.
()& fEY, PASAX, N
(P(D)f)" = P} #A(Pf) — P(— D)F.
(d)Fourier TR 2 ¥ 3 % o5k 8 4 B o i,
(EEHT7. 7T (DB HEERL
iEB B {f. )& % M Canchy FFHl. M TFEHWNEZEER AP, % i>oo
it, B 2D f (2)(FE R F—BHDKURTF P HREW g... BIlLHEH
g (x) = Dg .. (1),
FRUATE % b fo>ge.. TR &,
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(% feY, BRD.FE Y I H Leibniz AR ERK Pf il gf HIE S .
X = B ST 64 3 5 3 A 2 PR I T ) TR AR AR
(& fE%, B, P(D)fEZ IH
(P(D)Yf)*xe, = fx P(D)e, = f*P(t)e, = P(O[f*el
XHEREAE R WRAMESE T (ONE &R, B
(P(DY N (1) = P fle).

E:f‘:(f]! Ry I.;)t Irz(lf]h'_Ep fos " -t.]! E'?EG! mu
e }.-_f{t) =J x, f(x) e-u,ﬂ — le_“"dm,,(.r).
e R" L, £
12 7y = et
L 25 [ 2 e dam, .

XE(OMNSE TaY P(x)=x, BFR; —BFRBELER.

(DB fEZ, gl)=(—D" zf(2). W g€ %; MECIMKIN g=D.f
HEPDf=P+g=(P(Mg)", ERERBYE, AR P(DgeLl'(R"). ik
T feY%, HEZL S fi—F WELRIHP fi—~f MWmixtFHA €R,
F(—f(. BENABRBEEEY (~F R 5 8 % PREZRS.

7.5 B £ fEL(RY, B fECRHAB|fl-<IFl»

XB C(RHEBRAEXF AN 0K R t A B % gk R M L #Y Banach ZE[E],
BT o R

iFB AR el | =1, BR

[ F < I Ffll.sy (fE L't € R, (1)
% 2RHCY, % L (RODHAE. WFEN fEL (ROMUF A f.€%,
| f—f | —0. BN FEACCRHIFAMBERESE R" L —BUbH 7.~

f. UEBASEEE, |
TR ES AT REE SR, SR TR m, 5B 558G
i K.
7.6 5|8 #£AER LA
¢, (x) =exp{—-%— |.‘c|z}: (1)
W $.€%, =% 3FH
6,00 = | #dm.. 2)
iFRR BRé.€¥. Hhs BEMPITE
y +ry =0, (3)

B B R E ST EE 7 4O R b WEEG). F b/ RHEE EA
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$,(0)=13H
4 (0) = Lfa, din, = (zn)-“ft exp{— %ﬁ }d.r =1,
RITBS 6 =4. RE,

$.(x) = ¢ (x;)$(x,), (x € R") (4)
F£

$.(1) = $ (4,)$ (t,) (1€ R". (5)
mmmmW$ﬁﬁm%f¢+awmﬁthwﬁﬁmu#ﬂh=m,ﬁmﬁ

B} (2).
7.7 RAEHE
(a)F ge v, W

g(2) = L_g,re,dm., (z € R". 1)
(b)Fourier THAE & 8] & Le sk, &M, ——mM, 24 HAM, Lid
% i e,
(c)# FEL, (R, fFEL'(R)¥# A
folz) = Jr}“exdm.. (z € RV, 2)

02t FILFEHEA 2ER", f(2)=f(2).
iERg # f Mg 7EL'(R)OF, € Fubini ERAHFHRS

Jﬂfﬂwf(xlg(y)e_“'ydm,(I)dm,.(y)
a] L8 Bl E %K
L_jfgdm,. = Lﬂfédm.. (3)
WiE(a), M g, $€ Y%, flx)=9z/2), XTB 2>0. HEH7.2(D, (3
%!y
}-R_g(r);l“;().l)dm,(t) =J-R'¢(f')é(y)dm.(}!)-
W E

ng(f‘)‘;(”dm"(” = Jﬂ.*(f)é(ﬁdm-(ﬁ- (4)

4 Aol ﬂ*ﬁﬁg(f—)—*g(ﬂ), $(y/)—>$(0), BEHWREE A LLA T @)
PHEABA. SRR

g{n)Luédm" = ¢(D)Jfédm, (g.$ € %). (5)
MBRMBE S LB 7.6 PR 4, OHBRBEARX(DE =0 BIHFE.
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— LT A i, Ao ERE 7. 218
glr) = (r_.g)(0) = J‘R"(r_:g)“ dm, = J- _r;.{e,dm,,.
(a)f8iE.
FIECL) EMFIHIER RIS o(g) =g, REAKXWEHOE /4 ER-R——
M, H¥g=0 BREKREF ¢=0. ERIRH

v
g = g. (6)

KB, RITERZ, w0 —g(—o), Fl e g=g HEHES OB Y% Mo b
OGO IR 7. 4 hE. N TIEW O ML, BLAE T LLAS B F T B
St mgE o =0 X WAL

HTIEMG), RNEIEZER(), Hbged BREAR (DFEAG) PE
3 FLRL A Fubini 5258, /85

[ foam = [ saam. g€ %. G
di(b), RYE g EHTFEA 4. BH ARICY, (DEEREXN TEA € 2(R")
Lj (fo — frédm, = 0, (8)

Wi (B 6 EIE 1 R —BGEE M TEMRA R HNEZRI 4 N
. HIEHEH fo— =0 ae N
7.8 B % f€, g€, W

(a)frg€ H

(W (f)"=F*g.

R BEM7.2(0), (frg)'=Ffg, REMEE7.7(b)WEH AL
ToR=

O(f * g) = Of + Pg. (D
Hrfg &g, (DERN
O(F*g) =T f+Fg=fg = (f)' =& ). (2)

MR o AT MFMEE (). EE fg€L: HUMBKRE f=f€%, B
37 Fourier B4R % B3] & £, X&iH(a).
7.9 Plancherel £ A4 L' (RH3| L (R ELHHERFE Y, EF
vf=f (Vf€ )
W — o .

HEPEX vf=FAMN %P RBIL'NL, BEX S REL R 7E L
hE. X—SRNE—HM. vHENEEL, ®T.1 HXFHRA feEL &
YT F, i Of=F HFEAEXMRETAM. TR L Fourier £HRM L' nL?
WP LY, XA v AR Fourier AF #: (4 B $k & Fourier-Plancherel &
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), I AXMFIE— FELY(RY, 0% [ H%ERRALE VS,
iFRR # fMgfE %P, REERBH

jrfgdm“= L“g(ur)dm,.(x)h_‘f(r}e“‘ dm, (t).

= J.Ru:f(z)dm,. (I}JR_E(I)E“"dmn(I).
BEHAERSR (M ELE. TRERIEB B Parseval 24
Jmfﬁdmn =L_}§dm" (frog € %) (1)

Ze=f, (DEKILHN
I fl.= lFIl: (fF€ F). (2)

HERE Y ELRODAE, REsEh % EL(ROTHEAE. FROBEHA f
> RLYRHOMATEFEM L D % FRSECET L B, (hRWEHEBkE
BER MO BBEANERS A ITTEHEY [~ AE-NELZEHRY: L*(R)—~
LRI AXAN ¢ RF LP(R) FHRMSIE. X7 maEEiEmEs £ 8 13
Hgs . [

R ZEBENTF L(ROYPEER f M g, Parseval 2XN(DREM.

Fourier AF#: B L*-%05, XA R#IMX—¥BREENHLEZ—.

FENER

TEEE 2R, RITERY £ 5 2RHBWT XR.
7.10 EE

(a)Z(RHE &, FH%.

(bY2(R) 3 % v i {E TR 2.

WA, XEMRE 6.3, 7.3 WHHENK 2RO 5, BEE RN X,

R (2% (€5, ¢EDRY), fHfE R WP E, ¢=1, 4

frlx) = f(:i:h)r,b(rx) (x € R"sr = 0). (1)
W f,€NRD. #PREWRA, « RBEIER, W
P(x)D*(f — f.)(x)

= [ ) Zc,ﬁ(D'_ﬂf) (x)r'* D1 —¢l(rx)
=9

BRI T ¢ WEBRMY |« | <V/rif, HFEMLEERL D1—9¢(1—2)]
=0, WK FEL, MFHA p<a BRAEP - D /fEC(R"). HILIEHY r—>0
B FE A R F—HBFo. FRESL B f.—~F (DFE.

(MWEKRR PHEE, 9% Ll % BFNAMBREEGE 1. 46 WP E
ORGEEIRINVER, EXEAAA+ |2 | DY EK LEBRK. AW 2% B %
1B ke 5 2 H LM (R L RFEA), BIEM NER 6. 6 #E i, u
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.11 X #Fi: AR~ REFUS, LY EMERELEZR, HE
u, = L,i, (1)
Wi B CER 71008 w. € 9 (R D(ROTE % FRAFEERENNA
Mg L AR HFE— . FROER—-FEE % B3teE0E %, H—Hill
JLT SCeR B AN 73 8] — F 2 18] B () fk 2 (W) WA, LA O X A T S ek PR
HEFHG,
FHRLBRBFAFY S HESEREH uED (RY).
HTPFEAOER, S ERME . 5L FREX. TRR E&-F47 L&
HBFR Y, Y.
TEAFERBE“EE—FAMNER: EREFELHFEAMRMKRGH. (X
W3R 3.)
7.12 8 (DAARIAGEFNS L AHERAFEY. BEKEE e (R
MEXH, BEPC2RHFEEAET KWENMFAEI =1 FHAEEX
w(f) = ulyf) (f € %). (1
EE S hf—0, MPiAH Df, R E—BOET 0, M AE D (¢fOTER £
—FH T 0, HIE (R ¢f, 0. BHILEH « % % LEE. HAXMNT $€
HR") yu(P)=u($), ufEu BIEH.
(b)fRi% u & R L& i Borel ® &, #&4F2FF XA E¥HE,

Jm(l-I-I x | dulx) << oo, (2)
Wy AEKSLERK. ERpe, AN ETRALNK
Af = L_fdg (3)

ENT Y% R EELE LR EIZ .
B, BERES P 0. W
e, = sup(l+] = |5)* | fi(z) |->=0. (4)

e R®

HE | Af, | EER@QOFESM e &, B AL —0, XUEHT A MEZEHE.
()& 1<p<oco, N>0, g AR" L TR &, D

L, (1] 2 1) Ng () |Pdma(z) = C < oo, )

m g AFRSLRE.

Af = Lﬂfgdm,.. (6)
HHEBE p>1, % ¢ RitsfEH. W Holder AL H
| Af|=< C"r’{JR_ | (14| = DY) |"'ltf1;='n,l,(.rl'}”1r
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< C"*BY% sup | (14| = |*IMf(x) |, (7)
e R"
Hrh M BB, #H
fﬁufl +| x|y N Midm, (x) = B < oo,

AR (IUEBRT AE % EES. p=1 #F 00 E & 4.

(DMOBHED gE L/ (RH(NI<p<<co) BFET L eA¥. WA HE
TR R, F-g, B EERE NIRRT REE R XL
PR %,

7.13 EE X AZEHMA, PASAX, g€ HHu A-F8, LR, B
Dru, PuvlB gu 4.4 F5& &),
iERR X EEMER 7. 4(b) J&JE X
(Du)(f) = (— D' u(Def),
(Pu)(f) = u(Pf),
(gu)(f) = ulgf),

HEH. ]
7.14 EBX XMFuce¥,, X

w($) = u($) (p€ %). (1
He¢rd B L AL PREESHME(ERT7.4(d), WHI T % LiELE,
kS w€ 7.,

FRRMNELES NV LR « SEM Fourier T « KRB, FA
P RES R, BRATH T —A & HH % 9 3 BF R 88 Fourier 28 # 49 % ALYE
FHEBABRE L FR LRBRFFT.

B —RIE—BME B Z\dk. R fEL' (R, fHRATLAEMN—
AREEBr SRS, BIR u,, & Fourier BHMEAENL, B 7.1 H (O ME X
7. 14 METHY. MEETENRE -3, MERFGw)O"MuFRE f. HER
HEWN, HAMTEA €5,

()t () = u,(P) = jfii X [ﬁ = W) ($).

FE=ASKRET.7THESERXG), HAHE L
B L2(RHCY', ItF Fourier-Plancherel 35 # i1 i 3 [7] # #Y Rl EE. K R

BRED, MESRAEN, HYESER (16 = [T rELROIMIEL )

RE.
7.15 E® (a)Fourier F# R ¥, Bl ¥, LM #ESE, &Kk, ——BE, L4 HH
W, R ELE.

(WFuced,, PHEAKX, N
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(P(DYuw)" = Pu,(Pu)" = P(— D)u.

HEXHESFEH 7. 7(WUEEH 7. 4(c) BEMUY. Hb )W EIMNEINE
HY%BESN Y, Elw -, REEERSBE T P(D) R P(—D)EA D, iR
B D RENHK. 7.1,

iR W ROHE S, PRISSE, WAATERE ¢, b s G

lu€ ¥y luld) |< 1, l<<isk}CW, (1)
5E X
V=rdue #: | u@) < 1,1<i<h) (2
WV REoE S TREE, Xl
1($) = u($) (PE Fru € F0), (3)

RIB R FAF €V, v€EW, XIEHT ¢ WS, XERIE o.=u. B
KO g, UL 4 KRAM, R o, LLL4NEAH, BXTHT u€ @ns
Pu=u. FFLULOR——, B LM, HEH O '=¢, O 'REZEMN.
it
(P(DYw)? ($)= (P(D)uw)($) = u(P(— D)$)
= u((p") = u(pp) = (pu)($)

(P(— D)u)($)= a(P(D)$) = u((P(D)H ")

— w(P$) = (Pu)($) = (Pu)™ ($).
Heh ¢ Ro, FRT—RE. WEE7. 4 MEH 7. 13 #E i a(b). [
7.16 B T L1I2(OFHRNBIVSTFARLFE) LEH. FHRHEMNW
Fourier Z8#:. BAIMAERN R X ESEE SR 1 R, dARK

1$ = [ 14dm, = [ _pdm,, (1)
1 EREM KRR 4 £, Brid
1) = 1) = [ _ddm, = $0) = 8P, (2)
XB &R R" LA Dirac M(BE. JE{iHh,
5($) = 8($) = $(0) = Lgﬁdm, = 1($). (3)
FRE@AMB) S
1=o#4=1. (4)

£ PHERLR FEBHETR, RIMNVEEETISWDATF u=0Mu=18

&, (DHPRERIEH
(P(DY&)" = PHIP = P(— D). (5)

(W (FEER, )P HREAARETLGELRHARTHEH. TUAT
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7 RABE N R BAUA th % .
Eue s, MG =u, XB
w($) = u($) ($E %) (6)
EX. EFRFAE, EHGHN =4, HEHT. 7,
N ($) = a(P) = u((B) = u() = ul#).

& d=0.

MBERMEG) S 6. 25 BKREXR, RMNEH -4/ LB HE ZAXY
Fourier T % BN S H I X E RS (TR,

TEs| R FEE7.19 M. % Hk5 2R, B8R
HE 27 6. 30 BYIERA B 5k e BA T LA R A,
7.17 3|8 2 w=(, 0, =, 0)ER", ¢€% H 8

?!':(I) :¢(1+ﬂﬂ)_¢(l) (IERan:}O)p {1)

€
WY e—0 B, LY B9$R$b ¢, —>09/01,.

iFRR @EitiRBH ¢, —o¢/0x, BY Fourier ZBHE % P T oA LUBALSE. B
HRIEHE % P,

gb =0 (e—0), (2)
X B
b (y) = E"“P(*-:") —l i (yER >0 (3)
mE PREWA, « EEEEIR, M
PeDr(y$) = Dlc,P + (D7) « (D). 4)
f )
a8 4 1+ 150 B
E_}'% % ‘ﬂ110r
IDF.;;.(JJ)Q{EJH HIlpl=1, (5)
e #ipi>1

AT % e—0 B, (DM R LB T 0. & BhibayE X (7.3 1)k
(2) WAL
7.18 X #Hu€%'IHHéeK, W

(uxd)(x) = u(r,,;] (x € R").
SRS Y RAEM, ENMTFEA 2ER, dE.

7.19 BB Rk ICY, u TR LR, W
(a)u*pEC*(R")H A2t FEHA £ EHFF a
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DP(u+9) = (Dru) #¢ = u= (D),
(Du*d BRFEAXMK, FFAATE ) LHRH,

() u* )" =du,
(D FHEANGEL, (uxd) xh=ux (P*¢),

(el * = (du) .
iEH (OFHE - ASAFRERE6.30 —F, BHAERNSTEBEBRNITRL
B, XA
("'—'-Eﬂ)(um — ux (Eﬁe—_—ﬂ}#. (1

#a=(1, 0, ==, 0), BIH 7. 17 BAERE D (ux d)=ux (D). X — RS
B L4 (a).
MF FES, W pn(HFEMR T3 FHEE(DAEL
14+ r+v 220+ 2 1DHQA4+] ¥y 15 (2,9 € RY (2)
w9
pn( <2+ 2 |D"pn(f) (x € RHfE F). (3)
Hhufk & FHSEEEHZRIIFAEE py BET % MIHId, BAEENMNCS
coffi 18
| u(f) < Con() (fFEF); (4)
RWE 1 EE 8, HGHMWM,
a9 | =] uled) | < 29Cou(H A +[ z (DY, (5)
(b)BE.
F R u * ¢ 1) Fouvier BH#7E %', P 9€ AR, RAZH K, W
wx " (= (ux$) () = J-Rn(u*é)(r)aﬁ(—,r)dm,,(z)

i_[ Ku[;p(—- .r)rrii:idm,.(.r} = u _K¢f—x}rI;dmn{x)

= u(($* V) = ul($* PP = ulfp)
NI}
(wx 9" (@) = (Fu)(P). (6)
ERIAMHES, % B@dRaFSn, THA2THNAT S ERY. 2
I, XF g€ DR, (B)FiE. BHH RHE S PHE, HERHRT. 7(b)DR)
1 I g Fourier BT % HHE. LGN FES €S BL. M uxd)"

du HIZE. XAEBE T (o).
) RIE T E S, MR BAANRKRT N T g€ % ZMFER. P

(u*ﬁ}(;;)r—u({;b*ﬁ”‘r), 7
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LS XF]
(Cux $) % $)(0) = (u* ($*$))(0), (8)
HEGFLL .o Hi g, BITEBBEID.

RIS, dFmE(OR 7. 16 35(6), (ix®)" —du— ()" KB H (), KK
($u)¥ = (($u)) ") n

Paley-Wiener 1 3

Paley f1 Wiener ) — i E A0 T XHEMN(RETR)EHAUERN, €
fEH ERREE LY b, R RAREXHM L BREAY Fourier H. Filln0,
R(23]FM19.3. RIMKARET(ELZTRENFANARE, —TMTENTRA
B A C RN, B TR TFRERIEN LREK.

7.20 BN EQRC PMIFE, FRQPHELTRE, W fFHRIEEQF
Ly, MBEXTFHEATRSNCE. XBE®REL (e, -, a)EQIEH

2. () = flaysrsa1va, FAsa s sa,).
M ogys oy g PEIMTRBEEICECHENSHEPELAN. BN C T2EH
PR B R e B

CHEIEHz=(z1, **y 2,), HP z,€C. MR zi=x, Tiy, x= (11,

ey 1)y v=0y1s s ya)y MR z=x+iy. ME
x = Rezx Mly = Imz
SR BIEHRMER; RREYERLEz€C, Imz=0 MBS, M TFEMZE
EIER o« AYE:ER", EHIES
Lz =z |24+ 2, [PV
| Tmz | = (3] + ==+ 3y
2= 28l eee o
z v t= zt; + -+ 242,
e.(2)= exp(iz + t).
7.21 BB X fAC véH¥HMH, AR L#H0, B f=0.

iR RIE =1 WRRERCHAN. &P RO TEER:. R 26C
FEOHEABEREHN, W f(2)=0. P, B E: P REIEN. BE lsisin
FHP, EEM. Ba, = a BEM, W20 W PHREORY g LN
0, MHiXtFEFA AEC K0, HILHEN P 2HEH. |

FETFEANEHETP

fB={r€e R :|x|=r}.
7.22 EHE
(a) % $EXRHIA XHEBY, A
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flz) = L_gﬁ(:)e—**'dm.,{::n (z € C"). (1)
W fRAEZBHFDLELTIH Yoot ff
| f(2) < yn(Q+H] 2 [) Ne'™ (z€& C',N = 0,1,). (2)

(b Eitd¥, MEERBEHESFMER), WHFEE L€ R), AFXHEE B
e, 8 (DAL,
iEBl C(a)&F terB, W
| et | = e < el L gl
TR FRA 2€C 0 (DhBBBREE L' (ROPHE fEC LBAEX.
B SRR, XTFEAE85 5N A Morera EHIRM f REBH. |irE
Baias

() = J.F(D_sﬁ)(r)e“"*dm.(r}.

B A
|z || f(z) |<< || D# Il e'™, (3)
HHCHEAFEXGEFH.
(HEBF FREBECKERE, X
(1) = Jrf{.r)e*"dm.(r) (t € R). (4)

BEEE, HQ), MFEAN, A+ | 2 DY) EL(RD). FUHIEHER
7.4y B9, € CT (R").
R, RINMGERD

|7 e+ iz zoexpliln G ip + oz 4o+ 2 dide (5

Xt FAERI L 4, o0y L, MEW =z, -y 2, Eﬁi% I ﬂl"ﬁ(&'ﬂ'iq}sll
EHMNERER, ER—ThEZSHE, A EHEK y»=n £, RAHEIABHF
#) E37iE. B Cauchy £, BREHGETD LHHES KX 0. HQ), Hu#E
W = .
3 FH AR AT RS FFURMNNAMWEB, XT84 yER,
¢(t) = J.le(.rwi—iylei'“"'i” dm,(x), (6)

W teR", t#0, Bl y=at/ | t|, H¥1>0, B e y=AC), |y | =ar
| flx+iy)e ™ [y (1+] 2 DTV 4,
N[}
| () |< rwe"‘"”ljfﬂﬂ z |)"Ndm,(x), N

XE NREBmKA, FREMBSRERN. RES Ao F ]| > (D
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BB () =0. TR ¢ BT rB .
MAEN FEE =z, (DM FSHE RS, B MR 8 R
HEH7.21, B C EHF. EBEIERE. |
THEEIC FH T - EH.

WuBR hAFEXENS LEK. Ha®) =u($), EXTFE" LRK
0 R, XMF FE LR ME B E R X }(1)=er_;dmn{§ﬁ‘fﬂﬁiﬂﬁ R % 5 —
A ER¥, B
ulxr) = ule_,) (x € R"),
Hhe €C(RHFEQEH6 24(DIEHM—B, NHFHENI€C (R, ul($)
L&Y, WA, HFEA z€C, e, €CT(RY), Aif ule- )ERBGERN, E

7E R" FAYBR R u.
FAXBBETHHN, XETEACHEASTN B, BdXLEEREN, E

B2 21 T B8 B A9 8 R 3.
7.23 E®
(DF u€PRIFIAXEBY, uRNH&HIE
f(z) = ule.,) (z€C), (1)
W fA%EM, fE R R E u s Fourier EHHA B AL T H rookff
| flz) < y(1+] =z D™ (z € C). (2)

(WARER, L fAC vei ik, #AFFEANAr HR(Q2), MAE
$AEBYPHuED (R, #HFKL.

HFE. PR e ANARERHOLOKHNE C WEHR. TRYT z€C

u(z) = ue ).

XA A R FRR u 9 Fourier-Laplace A5 4.

iE (BB uE Y (ROABLEHEBH. ERgEXARHEB/EGCHDB L
o=1. M u=g¢u I BEHE 7. 19()ULH

u= (gu)t=ux*g. (3)
FRUEC(R). HWM$E o, HiBs=¢. W
(ux@)(x)= (ux ;}(I) = ulr,$) = ul(z$)")

— u(e$) = ulge_,) = ule,),
FROGBH
ulx) = ule_,) (x € R"). (4)
RN TF—-AEREREPHHDEXWER f RN, MaeC, bEC I

B4
2 = fla+ab) = ule ) A E O. (5)
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FROEZEMARRAE: S5 C P w—esz, MEC((RYP e, ,—~e . FH i
C(R") L&, MTXNTIEH f BB RARHEH G EXHENEE ¢ 2BH.

BIERCHPHEEREZE. HAhire . o BMC B C(RHFEZEZR, C”(R")
{H#H

F = Laﬂ_ﬂ.cu 6

HEX. EEMAAERMRERC(ROEHNEZAHEEZR, NMTSHISFS
AR, BT

F(t) =J
FR F=03#H6)HH
0 = u(F) = J ule_, »)dA = Jrgfl)dl.

H Morera SE¥E, g REBH.

IR T(2), (aA)WIEHBIER. MESH FOWBIRE A A THF AR,
H18Y s<<1 B h(s)=1, % s>208, h(s)=0, FAE5EN z€C GFOMHBKR
B pR 2

E_u_.mr,(fa)d). :J- E—mue—ﬂb-:}]d‘l = 0,
r

T

() =e=h(|t]||z|l—rl=z]|) (&R (7)
MeENR)., BRHulIXBEBPHEY ¢ | <|z| '+rif, (2] | 2]
—rlz|)=1, LLBEQMT)BH
fz) = u($,). (8)
BN u N B, B n<cofBNTHASCIUR) | u® | <r |l éll~,
Heb || v 6. 2HWDP—H, REHS 24(d. UG HH

| F() 1< % Il ¢ | & (9
Eé:ﬂgiﬂ.t; ]Il£r+2!’|2!! :‘F'E
| e—u:-: | — ey-: g e2+rllm=rl‘ (10)

ZHZE R A Leibniz AX FRBEMIFHBAQ0), DML (2). (a)iEE.

(bHEABRE fFHRER, RITA
| flo) [<yQ+] DY (z € RY (11)

MW FER" FWBHEHE £ PHARENTTE LRE v ) Fourier AR
SR EM RE DR, HEXMEBS, {Eﬁjh=1, HF >0 X h ()=

e "h(t/e) I BS
fo(z2) = f(Dh () (z€ C), (12)

Hebhh REXBRNBEY, EFE R EHRE R A & Fourier Z#. SEH 7. 22
(DR EATFh SHFEREE7.22QQ0ME%, Hbhr r BER r+e T EHR

7. 22(b) B E, XM FRALEAE(+e)BHH S, EDRD, f.=4.
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EREN e, H18 o XS B RMEZE. WX FHA RSN >0,
b =0. HH fYEL' (RH#}BER th (x)=h(ex)—>1, AR LHR, &M
18 %)

u(I;&)= ::t(yf,-} = Jﬁ,{;dmn = l_ig"[ftif’dmn

= li_ﬂ‘}lj&',.,{:dm“ = liﬂlj-(;;jﬁtdm,, = 0,
FRUL uw & ZHEE B .
MERNED z2>ule HDRBER, HNMTF € R OB » FEH) (1

S, GIFRT7.21 EE T (b)ATUEM.
Sobolev 5| I8

MEQRER WHFETE, X FeXHEQREEF QPR LRBITFR
£ % X Fourier ZF#. {HJ2 Fourier A5 ¥ ¥ 15 A w7 AT H 3k % O R A [A) 2. B R
3 Sobolev 5| FRAYEH 7. 25 & X 7 il 9 #1 F.
7.24 BN GFEQCR hEUWETHEE f FAIREQPARL &, K

X FEAREKCQ, [ | f|7dm, < oo
XK, FYERHEPTQORRBWLH, MPEHFEQPHR L Kl g,
B TFEA $€DQ), ul$) = qusdm.. HEN FAERBL B LEKS

¥ Df RIS XRED S, BMiE, FERR L A¥ g EAXNTEI4€2
Q,

Jngédm, = (— 1) JnfD'édm,,

Whiw, XBE—AOBAYSRELRENT, AANERBERREY Df BOF
TEtE.
B_HE, HFEIERER p, C2(QOH QPHRERRYE FHR: WT
BALEE e ol <p, D'f ELRE LT HEEFBEMNBE Q PEL.
®A1LL D} ic A EF (0/2x)".
7.25 TEHE Bikn, p, r XK, n>0, p=0H 4L

r>p+—’;-. (1)

ZFAFEQCR PR H, k) L REFH Dif g QPARL &, Isiss
n, 0<k<r.

WAELEEK LECP(WMERFTFLEEAMN z€Q, foi(D)=f(2).

HE, XEMBRELGAFKRSSE, WEA DD f ZHRNH. 4Ll
HEEELBREE A, /T REIER CY ()RR,
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EETRE, FRER, & FORAET XRBESEEEQPRB L W, W f
e C” ().

iERl dHEE, FEQPRETBL Al ge, T 1<i<n, OSb<r 2
Jngnﬁdmn = (— 1}*Lfo¢dm., (¢ € 9], (2)

BoRFE, THACGKREQOMWETSE. EWPecO(MHEE K Ly=1, £R
rEXF A
F(z) = {I,b{I)f(I} #Hx e,
Hax & Q.
W FE(L*NL"YRY.
£ O %, Leibniz 244 H
DF =3 (r)(D:““(,b}(D:f} - Zr}(r){arwg., (3)
5 5

s=0 =0

7 ¢ MR Q F, DF=0. BT XEKE QNQ PHE, BT T ]
<i<n, BRAENR PRI LERBE XK DF LR EFE LR, HAHRK
(D g FEL (), (BAEXHE, MW DIF e L' (R)F.)

B 7E Plancherel E® W HF F #M1D;F, -, D.F, %M

L_ | F |*dm, < oo (4)
K
L,:.:f' | F(y) |2dm,(y) < oo (1si<n) (5)
War. BN
A+ y DY < Ca+2) A+ yir 4+, (6)
Hep | y| =i+t (DOHG) EKRF
JR_(1+|y|}z’[F(y) [*dm, (y) << oo, (7)

] REBAD, o RR" PHBRLREE) »—1 EHEB, Schwarz AFAL
(| a+iyDr 1P dm, (| <I[ A+ y D dm, ()

- Jcr,.E(l F ¥y < oo,
H¥2p—2r+n—1<—1, FRRIERAT
[ a+iy 191 Fo | dm <o, (8)
SE X
F.(x) = L"F(}F)e“"dm,{y) (x € R (9)
MR RSEE 7.7(c), fE R" E F,=Fa. e. tst, B)EWREX TEM | a | <p>
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YFGHE L' . ATE RS 7. 4() B0iEH S 415
F, € C»(R"). (10)

RINTAHRY fFoPE5F HE. FUE P f=F, a-e

BRI BRo —HHES, FLHEAIEASHERE F, €CP (R, B
W5 fa. e ME, FUE o No$RF, =F,. ATFENEK fo % Q FAL
it fo(x)=F (2)(xEw)EX. u
¥

1. BRRARR LWABERNERE T, fEL'(ROIIFHg=f(Ax). Af&R
g, XHEESTTEHET 2(D).

2. AT A EERIZESHERERTTH % 9 IMET @ Fourier ZH N
% ¥ % EREE?

3. BRAEXLHELKL f(o)=¢", gla)=e"cos(e”), M g BFE/" LRKHE
fAE.

4, HFE3, TR PFEARTFEN LR, XF LE¥ER 2(R") L
MEZEHZEREARED % WEZEHER. BBEIH 24X A Hahn-Banach
EEAFE.

5. (a)fE 2(RHOFWEFF. EXF % MR T 0, MXF 2R
FhHETAR WL

(LOWBELTRXFEH, EXTF 2" (ROMFIIKRS, MXTFT £ WHIPDAR
W 8.

6. {EBAER 7. 13 PHAENBEFR %8 & PR LS.

7. £ u€S, ERXMTEAS 2€ER",

(r,u)" = e_,u I H (e,u)" = r.u.

8. B FEL' (R, f#0, AXEX, #8 f=1f. (XFAHBHEHA"?

9. BIEEIFBAER 7. 8(a) R A Fourier ZF$#h).

10. R & Borel 3B » 8 Fourier 25 il % € X 0 &

w2 = | edutn) (2 € R

B R . MTE, p WETE) LRI HEM Fourier M A 7. 14 &
. HEXHIENR—BHN. EASS  BAERAH—BEEZN.
11. B A: ¢.~C(R)ZELZH, S FETFEBN 2€ER", r.A=Ar..
REEHLEREE ue s BB TR ES,
AP = ux¢
12. Z{h, )2 6.31 PENMEMEAL, HAueS, BEBREA L Hw’ -
Wihh, X jroolf ux h,—>u.
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13. BE XY EZEFERSH, AGX 2HE, . A=Y —BEE.

() f BAE—NERTEHF. XY,

(b)# f RSN, XX T FRAAZRERF BIEH FOOEY PRASGE
Plancherel FE AR+ E ABX—&K, HRH 1 FEIE 19.)

14. B FRC hEBREOFEM FETe >0 SN ABE NOHER
<coffi i3

| F(2) |<< y(e) (1 +]| z DN9el=™ (2 &€ C")
iEH] F 2 2.
15. BT FREC FBER, NRERY, =03H
| f(2) |<< Q4] =z HVe'™ (Vze C),
| f(x) |<1 (VzxeE R"),
s
| f(z) |<e'™ (Vze C).
BT, BF z=x+iyeC, WFA€C, s>0EX
g = Q—isa) e flx+Ay),
HHNARAEERFLETFEPOREEABEE, B |26 | <1 £
—0.

16. EEH 7.23(b)h, BEMZ « EN K. THHAFREAIFFER
M,
%« B R® 69 Borel ERWIfE, CREARNRE S LHHE S BIFAHKE
X TFTAZE, (FARELKRIHTHE

sin | = |

. _ \
plx) ——-—| z] (x € R*).

A u=Dp, W
| ulx) |=| nplx) <1 (x € R).
MR 15 18 H
| ue_) < ye'™ (z€ C),

R 4 FERONTT NBE(EHWHE DREBERER ule-.), z€C HRBARELR.

17. Bi%k « RR" B9 X iE%, BAEXHK K, H Fourier ¥ u 2R" L
B 5 0R L.

(BEE =152, IEHMNTEAIE K EX 08 g€ C(R"), ¢gu=0.

(WESE =2 FAFEEK EHNOM_TESM P. iEH Pu=0 Wi «
RSB P(—D)u=0. #lnY K FRf@et, 0

u+Au=0,

XBA=0/0xi +8/ox} B Laplace B¥.

(OB T I 16 BT 1— 2 —2f—22 WD), MfT(a) M n=2 %
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B n=3 B AR,
(EE n=1, FEL(R), E K L f=03fH f#% 2 1/2 B Lipschitz &1k,
B | fCor—fes) | <<C | t—s | V2. iEBH

BT, HFEfMn, B HRFFEEK Z/BK BB/ N Fe>0 HEHE
A, Wik IRBE 7. 23(b)IEA P —HERE IR, KA Plancherel £ #18 El
|! u* h, ” 2 E’é ” l-" ” € E " h,y ” 7

850 A T A TAE I K £ 25 0 B9 € 2R,
PONSEININE lirrulinf{s"“jm [ ¢ 12dm, )2,

X8 H(a), MRS (M@ HEH.
18. FEEHE7.25 @iFPAh 3| R o RELE? EdE K L4 F(o)=
f(x), T K28 F(x)=0 fEF M 4LiEm?
19. WHEH 7. 25 HBIZE®RENTEIEZER R« |lal<r, D'f ER
WL M.
20. & fELN (RO NELERH, K Fourier THAE
F(y) = A+ y D *{log2+] y D} (y € R*),
B |y | P FOTE LX(R) S, FH7.25 4% feCV(RY). EiEH
fh,0) +f{*—};,0) —2£€0,0)
h
B EBMLEIE FECY(ROARY. XRVAXEHE7.25(DF“S"RERN
“sr
21. B u B R WL EK, E8—BS¥® Dy, -, Dau BRL*(ROH
G, W u b RE— T EEF R RBHL K. GRARR"ERG LT AR
B3, )
#F7, BELuB—L RES—TEBRHM.
woo—1f, BH e LHFEEIEEZRE. REY =2 HNXMEERS RN
SE. Bltn, EEBER

r fyulz)dr = O.

u(re?) = loglog(2 + %)

GUBSEETE L2 (RO, RPE S HEIJE 11 £#BHBRETHRESR.

20. M- L E¥, RERE T LK LEHEA Fourier ZY, EMHER
2 Fourier MMM A, XFENAHET T"HRE: T FRIEAT XBEAR
HEER B, PR XRBELHFRZL.

FHETETHEAERN LSS
T = { (e, ,e"0 ) .x; BIH).
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RS
$(xy s z,) = Pl yooe )
T" LR FTLLES R FRTENERY 2 HABWRBFR. 20 BBY,
Brn A E=C(ky, -, RIVESGEME). WFreZ", B e, ET" LH
e, (%1 e 050 ) = %' = expli(kyx; + -+ k.x,)}
EX. g, BT b+ Haar M. & ¢€L'(s,), ¢ &) Fourier REE

(k) = _[T“e..pﬁda,. ke 2V

DITHORE T FEBIEC(RHMLEEEH s @, &Féc AT, MMF N=
Dg 11 2; -
(DA +k- Y | $) 12} < oo

ke 2"

XEFEHWET 2(T) EM Fréchet 25 [EHTh, EMBHEK
max sup | (D*$)(x) | (N = 0,1,2,+)

lal==N e B

e Ih—3

Q(THRE 2T LA EERKEETRMER. HTRE T L#) XK
¥, £— u€ 2 (T)H Fourier Z¥

uCk) = ule) (k€ ZM)

E .

%t FEA w€ D (THXMEAE N #HC #HE

| u(k) |<CA+EDY (k€ ZM).

ik, MBgRZ FWERE, HFEACHMNKE | go) | <CA+
BN, W% TFEA €D (T, g=u.

FRE—FER T LW XEH, 5—FER Z° ENEIAMKEHZE
FETELR HE—— T B

¥ E,CE,CE,C-RABE, EMNOHR Z FAEwED(T), 4 j—>oo
., “#arAn”

Dulk)e

ke Ef

XTI w -FHIMPPBRHT u.

wED(THM vE D (THHBE ur v BEEEME XN RRH Fourier R u
(Do RTTE. EHE6.30 f16.37 WXL REHY, HiIEFRREE.

23. M EM 7. 25 (9iEAA, A Fourier B ¥R ¥ Fourier ZE#, FiE Y808
W WO F.

24. 4 C=(2/m1/2. ¥Fj=1,2, 3, -, ELXHEKEU
o/t B j<ltl<j

Hit

g,(t) =
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EX g, WEWg ) BB REBTEI], Y ool KA B FELI(RY,
RS L L - g, WHTEIRBHfEL), XE fH Hilbert & 3,
7 2 He

(Hf)(z) = L[ 24,

= xr— ¢
(WRAEFEEXTHTIVEFRA « &, BEXHAFTSIER;:; WR F#EH
an 1 Bré Lipschitz &4, WEBR¥ LA )WY FE4 €L (RD,
IHf V.= |l f£Il . s H(Hf) =— f.
FRHERBN 46 L -5,
& f€%, HfE€S A7



E8E HANMDHEPHNA
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8.1 3IE RMNEFTEBFERABEMRET TR, IR-EEM
P(D)u=wv (1)
BHR, Kb PEAMEFEMNEREOERREMA, P(IDORHENMMSEF
(R7.1%), v RATHRER X EE, MeRBET LEBD« £Q) KR
I“"YUR¥ EEY(RHFANEEF P(ID)MEAMR, WHEY v=6 & Dirac f| &
B, E#MEAO, B
P(DYE = ¢ (2)
XEBEFHAEARLE R (EMS.5, /8T Malgrange fil Ehrenpreis) §{ 2 & ## X
AMEAE.
BEEWRQR, v AHEXE, ¢

u=E*u. (3)
W BDOBR, HABHEEHE 6. 35 MIEH 6. 37,
P(DY(Exv) = (P(D)E)*v=38%v =1, (4)

EHEAMOFELSIHTHIFRBON - —BRFEEEHE; FSEEO®
FBARE Ex v HE—-NMFERFBPDu=0 M. RACIALXT u WHHI—
BEE. fw, W o€2R), W uEC”(RY.

WARMATEEX K A B XN v, BRExFE. XR=4ETREH
B8, {f EEXSFEAMERESRFRES. RETRLARYRERE TR
EEXHMWE EXRKEHEABIN. FM, ERXE—TERY, FHQEHR
PE=1. BRI EBEHE—-NTLHANRELRTEN 1, RE_EBRFE.

Rifi, ARFBAFB PE=1"LURE E, Y 1/PB—NFE XeREAT;
EXFAIE, 1/P & Fourier BHBHT — I RAR, BRI TE XLAK
XFh G E 59

BoAEEHREREY  AA RN, OMAFEIRBOFESL. €
WERGEE4LHMERMLEN, EX—-XRBRMUHRER EHP RA
ey, MPEESEHC PHEREEFEEMN.

8.2 i€ T EX@E, EHC PHR
w = (e® o, e%) (1)
A, g, 6 BLY; oo B T" L& Haar W BE, BIER L (2n)" B
Lebesgue #i fE.
C FHYN RETXRZBAR
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P(z) = Dlcla)z (z € CY (2)

|l N

Hp o BhEZEEHRTE c(EC. MBOORITHFBENTFEL—F 0, |al =
N, ()70, WMF P R#HIn N £ 8.

8.3 S| R PRC PHWN AKSAX, MELE—FH A<co, TIUKRM
FP, #35FC vHEAERK ., HA 2€C & r>0,

| f2) |< Ar'”L_ | (fP)(z+ rw) | do,(w). (1)
iFl HAiABEFRESTREREIFE
Q) = cf_[(&—l—rz:} (A€ 0. (2)
£ QW=cl1+an). B cFO=(FQ)©). HFERMHEALIQ | = Q.
e th
| FO) 1< 5| | (FQ)e | do. (3)

PR 2R PAJUER P=P,+P,++Py, AR P, ;] KFKE
W, EX AN

1 _
E_L- | Py | do,. 1)

XAMSREMN, BYPREAWN k&, (RIBE1D)). MR ze€C" HEwE
T, X

FQO) = flz+4 Rw),QQ) = P(z+nrw) QA€ C) (5)
QUEMERE "Py(w). MM EKE
| Py(w) || f(2) |< %J'_ | (fP)(z+ refw) | db. (6)
MBEXTF o, B4 (6), RATEE
| 1< A [ o | (P et rew) | do . (7
EA R weew BBEHRT, MF. BATH. AR(DMABRESAKE T
0. EEHHD).
8.4 W MHEPA2FTEFESAKX, vEX(RY), vAEAFRLA MNFE
P(D)u = v (1)
HEALAEFIERAMEANSBELC PEAAHE LK g 2H
Pg = (2)
LixAEgELIN, DABR—RAFEIXAM u; « B IBETF o LMY
LA

R MBOOAREEYEMNR w, EH7.23)HHY g=u i) HIL.
R, BN TFRIBEE g Ry, ER->0ERB o XEEB=(x
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ER: | x| <rih. BIEFI S8 3, (H)EKF

8@ <A | iz+w | do,(w) (€ . (3)
HEH 7.23(a), fF7E N My (£
fo(z+w) | << y(1+| 24+ w [DVexpir | Im(z+w) |}. (4)
HEBER o Mo, WTFHRAz€C HEweT HE
14+ z4w < a1+ 2|) (5)
il
| Im(z 4+ w) |<< ¢; +| Imz |. (6)
SPECLY N
| g(z) | < BQ+| 2z ) Vexplr | Imz |} (z€ C), (7)

HFEBRAE—-ANHEBUKET v, Ay N, ¢y oo M1r). HDMERT. 23(b), X}
FEATHE BRI XERuw, g=u. WMQR)EHR Pu=v, EFHTFTO.

B —HRERRN, BHEEH T BERH « WE Pu=v.

M Eiteiee, « XS, TFE—TPOERAHFBEAT v BLES, B
HEkep. BB BRE

P(D)(r,u) =r,v (x € R, (8)

RIS GENF z+S, Me+S, FE. HKES, TFEES, WAAFHARGPLE
R B E (b ) B3c S, B XA ER S whE, k.
8.5 BE WEPAC 8RN RSAXNEL >0, Wk XF P(DOA
AAME, EHhRSTEAN g€ UR,

| EW 1< A doywd| 1§t ro) | dm, (. (D

XE ARSI HS. 3 PHAMH . XN E M E AR EAR T A
e F e Bk A A A W AR D,
iEM @EEr>0, X

lgl = Irda.(w)fm | §Ct -+ rw) | dma (D). (2)
BT RSN EERS, ERITYE RIFHMBRE DR F ¢—0 A
lim [l ¢g; | =0 (3)
EEWmMR eR, wel, ﬁﬁ;m@(£+w)=(e_m¢)‘(ﬂ. Mg
gl = jrdu,(w)Jm | (e_pnp) | dm,. (4)

MEBLE DRDF, g0, il ¢ BEBERNEEK B, wllle. (wETHEK
F—#A R, B Leibniz A XHEH
I D Ce ) Il = < CCK @) max I D', || . (5)

WFEA o, GYBAERBT 0. MM, HE >0, F1E jo 18
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| (T= ) (e s <e G>jorwe T, (6)
Hrd A=Di+-+++D! & Laplace . H Plancherel 5, (6)5
L ] 1, G+ ) [Fdm, (2) < € (7

—H . Bk, W Schwartz FEKXMOEH, FF— >4, |¢ | <C.
Hrp

C = A+ 1) dm, (0 < . (8)

ZUERH T (3)
HERE € 2(R)IHE
¢ = P(D)$. (9)

W y=Pé, $ My BBRERM, MTi T4 9, $(0)RE P(D)RER EF
MW gHREZ R, AN XBETHAIMZREESEN, WFE—TT LR
¥ ucd (RHOWE

u(P(D)$) = $(0) (€ DR, (10)
AT LR E=u 2

(P(DYE)($) =E(P(— D)$) = u((P(— D)$) " = u(P(D)$)

=$(0) = $(0) = &(¢),

W P(DYE=¢, BIFFR.

S|H 8. 3R HTF Pé=g, B
| $(2) |%A’”_”L. | gt + rw) | do,(w) (2 € R"), (11)

WMIERWREH, $(0)= | pwddm,. HHOL), (2)HO)LH
| $(0) |<< AN | PAD)S]| (€ QR™)). (12)
RY RBHEHEP(D)$(PE Z(R")AMM 2(R")M-FZH. HE(12), Hahn-
Banach ¥ 3.3 XA Y L P(D)¢9 () BN RUZ REHRTB 2(R") LW
rEZ R u R (1Ol A

luC) <A™ gl (¢ € DR, (13)
H(3), u€9(R"), iFH. [
HERAE
8.6 3| WRLEEITFEQCR PH_WEEH BRI HWE Laplace
ik

2 2
j%; gi;:g_ 1)
X y

MBLXRFAR w LR EEC(OF. XRER QIS MLTHRABRRHHH) L
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— N EHEH L. XL ER-— HPSEMMT TEOET#
B 0 56 2% 1 3 55 B9 D6 3 ok Jo—— AR AU 4 ) e 2 2,

Xt TR ARG R, RATK S — S — B E N A IEN. %
— LRI E WA XNMARE. BERMNEDN, I E

dtu
313_}:_{} (2)

S5(DBAHERE, BRTEEEN u(z, W= ETEB u FFKE, Hp r
RATE TR FL L, MRCERN

ad {du
—|=—])=0 (3)
By(a.r)

W F RSN R

8.7 X BEOQRR FHFE, NREEY X TEINZEET o |al
<N, f,L€EC(Q, HHY |a| =NMELH 4 f, FEFT 0, EfIRET
—MEERSE T

L= > f.D, (D
lalss N
MERE LB e () LA,
Lu = ) f.D.u (2)
lal = N
LHHEN. HF
>3 f.D. (3)
lal =N
RLAGE%H. LOHESAXA
plzyy) = D) f(@Dy (z€ Dy €R (4)
fai=N
XRABE C@OFPHEFER y=1y 5 3B N KRFRETR.

BFLWERESEES, IR FE€QMET yER, P(x, y)70,
WaREe S =0 LS. HEMENERA LS ETRELH; (DT HBEMBEEH
A EAEH.

fitn, Laplace B+
Dt (5)

d xi

AT TR p(xy y)=— (5t +oety), BT A RRMERK.
B, MR L=, W p(x, Y =—yyes L ARBERE.

3113::2

BRMNEENTIELERCGER 8. 1)WY RBFRS R B R LR, A

ERIEMHAE.
8.8 Sobolev %8 {EEEH sE
dpe, () = A+ y ) dm, () (1)

A=

215

216
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5 R LB — N EME ) RREK. MR FEL )y W[ | f7ds <oo, W f

B—TEE URB((7. 12 HWRHCY); Dl f BFZE L eR¥ u B Fourier 28
B, MEEIMHRE cHARMMBESREEHH f7; BFER

lall, = ([, 1@ ldn) @

H BREFBEFRHF L (u).

XHeZs[a] H* I Sobolev 256, HM n W ERBEEMN, HFEEIBEPFRHE
"RIE.

## Plancherel ¥, H =L"*.

mE +<<s, BR H'CH', \NifrA=E H #¥3# X B—TmBE2E. L
HFA: X=X BrdvmBAXNTENS H OBRERE A 3l H PR EER
S BE RALREXOFHEN MEFHR B, (>0

R 4 B 895 F Sobolev %5 [8] ) ¥ J&.
8.9 T8

() BALARERGS T L AHETEA H.

(b R —colt<oo, H

v(y) = (04| v [P)?u(y) (y € R

heimMu—rv 2 H B H 'L ERLFE, ARECES AT, HiEX—
M- &Y.

()4 R HEL(R), Hov=busbhtymeMu—v R —40HXT.

(D FHEANSTFEHa, D, —A ol BET.

(e fESL, M u>fu® 0BETF.

i{ER IR CX(RHOBFEXN, THT.23(0RAMNFRAFE CAN,

lu(y) |<CA+y DY (y € RD. (1)
M, R s<<—N—n/2, u€EH. XEHT (), ML AMCORBARAKN. XEKX
| (D) () [=1y |laly <A+ [ | aly) |

BRE
I D Il oy < Nl s (2)
B it (d) B 5%
(e) B IEFKE FAFKL
(4] z+ vy 12 <2 A4+ 2 |2A 4] y DM, (3)

7, yER", —oco<s<<oo., Y s=1H(DRBARY, Bt s=—1 KHHLTELH
—y B, By By B89 HXHEHFER, BEIESTAES | s | K#
mEHG)H—EER, HGBHYF R EBAFTHAEA,

[ 1hG=—y rau@ <zia+y [ P dp. (4)
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MEBE wEH, fEZ, t=> 5| +§. WA ez, | fll . <eo. 4 y=
s (R, M y<<co, EXF=lul| * | f|. HE®ET 19,

| (fud |=luxfl<lul » | fl=F. (5)
i Schwartz A%, FTFHA rER",
| F(x) |° QJR’l | F(y) izdp,(y)ff Cu(r — ) [Pdp, (). (6)
FER LXFu BaG), 4, ZFRE
[ TR <2yl sz lulz 7
M5 FICT) HEH
| full, <" FlHal, (8)
XU T Ce).

8.10 X WOQRR PHFE. J"XREcITQOFNERE H &, R
WFENE 2EQHFET LBB veH FBEs NENSH w P, u=uv(W 6.19
).
8.11 TR R uCP(QHHL—cos<oo, THAARXELFMYG.

(a)u Z B3 H'.

(b)* FHA g€ D(Q), ¢u€ H'.
desh, R s REAEHR, QFOLFHT

(O FHEAar |al<s, Du ZEHI}ML" 8.

(DELFEERAR—T, BAHAuMMBERTRAIZALQ PHRXBHLE R
s gut—itd, FFHEANICAURHIBERA

(gu) ($) = ulyd).

EE, PPEDQ), B ulgd) A AT,

iEE BE«RRARH M. BRKEE N9c200OME. EHKREH,
GHEEBENTFE wCQ, EIWHEFEK, AHPu 5SEN v EH —B. 7F

ERM € Nw)EBEK L, Dg =1. WHE € DR AL

u(g) = D ulgg$) = D v pg$),
B3R b€ D w,). A gu=Zggv.. REEH 8.9(e), X THEBD i, gygv. €
H. Hilt yuc H, FHER(b).
ME DRI, z€QHAE 2 H— B w b, g€2(MR 1, WE wH,
u=gu, FHHEBE puc H'. Hitk(b)ZHH(a).
PR (b) BSL . R 9€ 2(Q), W gu€ H, WTifEE 8.9(d), D, (gu)

EH ', MR lal=<s, W
H~*' < H° = L*(R").
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S

Eit D, (guw) € L*(R"). fE x€ QBIEME T ¢=1 W E Q¥ Du BRI L
. FREDb)AE ().

mfE, BEMET e ol s, Du BREFL®H. EE o€ 2(0). Leibniz
LR, WA (ol <5, D, () E€L*(R"). MWl

L" Lyt 18] ()= () |Pdm, (y) << o0 (Jal<<s). (1

R s BRI R E, MR v, e ARy (DT, BREEHT.25 1
UEB AR EE, HEM

[ty 191 o 12dm ) < o, 2)

B gu€e H, ()EBH), IEEE. |

8.12 EHE M®BEL QAR T4, 8
(A L=2fD, £ Q&M EAES AT, RAH N=1, RESfE€CWD,
(W FHAa |al =N, f, ZFH,
(QuFfev A QFH L BHBR
Lu = v, (1)

AHvABHFRH &, W uXBHEH H TV,

Wit wRL#FL (DAL)AL vECT(Q), BM(DHHF -8B u kT
C(Q). #ak, FAF#E Lu=06&—AMEC QP

#HveC (), MMFEN € AQ), wEAR); WM FES s, v R
WH M, HFEXPEREERENTES s, « RREH M; HEMES 11 MEH
7.25 HEH € C7 Q).

(AN ERARE LN, AL ENEAFERIEHAYES.

iFll BEFE—M €0, B BCQRPLE r WAKIFAEETCLST B, &
FEL, 20N 1. HEES.9(a), MFREA ¢, bu€ H. HHIY ¢ W/
W, H &K, BITETLUEE t=s+N—k, Kb RB-PEEHK. HEAR

By, O B, D+ D B,,

HP B WP OE 2z, MAB—TEBEEMN—NH. ERS, - AENDE
BEEXIEE B WHFEL, =1, £ B, 5t $=0. BHH sucH, TH“ARE
=7 H o B R H
pu € H o u € H™.
HEESH e BRE HHER, BRtre=s+tNWHEB, £, 4=1
GH BRTAESIZHBREN, wEFTFESMSsHFN—1IFREXAPE
G guEH'y, R P g EOLEIEXMH X EHEIAFLELES L, M fue HT.

iERR  HATAEH
L(¢u) € H™" (2)
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Fh5.
R RE
A= L($u) —¢Lu = L($u) — tv. (3)
HA TR ZMAE s ZEP, FEROFPH gu U v MAMRE A,
A =L(du) — ¢L(gu)

= > f. o [D.(dpu) — $D, (gu) ]. (4)

lal= N

S H Leibniz AXMAF D, (¢« gw)y BIOBFHIEMD T ¢u N B FREEBEE
T. At AR WBMEEIN-I IR SFBHREHS(REE 2(ROP). BH
Ju€ H', EH8 I(DF()ZHHAE H V', HE™S8. 11, € H', MHAREN
t—N+1<s, H o€ H V', HAERHGIHED.

E% L 2B, &R IE LD

ply) = va““”” (y € R) (5)
fER A% 0, BIEy=0. MF yER", y7#0, FXRHK
g(y) = vy | ™Vp(y),r(y) = A +] y Mgy, (6)
ifii B7E Sobolev ZHMH L EXHEF Q, R, SH
(Qw)* = qw,(Rw) " = rw (7)
il
S= D ¢f.D. (8)

[al <N

H¥ p BN KFREBWMRA, WEI>0, ¢Qy)=q(y), FEER p LNER
EHh 0, RRPPMURENEHREE M /o HMEAARRY. HEHES8 9N Q
HQ '#ALEMNT.

EHA+ |y DA+ |y | HMEREBREHEE " LA FRE, ©
tH—EBREESILMOBEREN AT, EMXRTTE-NB®.

BT ¢f.€ AR, HEMS. I(DM(IEH SEN-—1HET.

BN p=r—q, HHEN p BAKRE f., WHE wEHA Sobolev Z 6] H,
BRITA

(D) fDaw) = piw = (r—Pw = (Rw — Qw)". (9)

el =N

AT
(R—Q+ S)($u) = L($u). (10)
B(2), L(pu)€ H™ N,
BE% yu€ H #E $p=¢, EH 8. 9(e) MM bu=9gu€ H'. Ml
(Q— S)($u) € HTY, (1
HHQROM, SEN—1=0H. REHAOFH
R(#u) € H™ V', (12)
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mHEMm R ' H—NE, BRGHEE duc H'. B
8.13 #l BMELER PHHEAREMABESIE T, FEERL HELXR. #&
JHEMEEST, B LE=0{NLE=0 HHEEMES. 12 ERERTHERL, E
E—LHFA MR, EERANTRER LSRR T L 6.

8.14 il R HMEAEREIX p(y)=y +iy, (VAKETLH. E QR R FayFF
£, u€ 2'(Q) & Cauchy-Riemann 75 #

(iJn' J

31‘1 aIz
B YR, TS 12EEF EC(Q). HEEHR e EQPR e=x +in
MR, BaiEin, A48 LaHE A28 K,

>R
L FHXFEERLMRBOMEEFOHARTX %, EAZ.

(a)HNE FEC PRBEER, wcC FASW=FQw), N ¢ RHEFTH R

PR R
(bYIE PRC vHZHAHFH

LIPIda,,=0

mPiE%EFO0. #+7: HE [+ | P do..
(OMPEPREFAXAKREETFOHHA g RC  PHBERYE, WFEEZ—1
BERY fWREPf=g.
X =ER .

2. UEAAEHE 8. 4 iE WP IR e — AT UL Y 56 T dh ST A A AL,
32

)u';l}

3. RUBF 551 R HHEEMCH— R R R TR ER
0.
4. T HE
3 u a%u
a zt - 3 xi '\
C§i

ulxyyx2) = flx + ) B ulx,,x) = flx, —x2)
MENSRETHAE « IEEENXEEEYTOHERESBMGE _RES
A R B A TE C . HEEEX —& 5 Laplace J7 B3 L.
5 MF x€R, EX )=+ | x| ?*)'. UEHH fEL*(RHHFH FRET
I—A7E R P AR, REEETAEATHERRY /.
(DFEY fRZE BRI KE TS REYER), fHE; WE7EY
1.
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(WOBRERESA, - Ff=0H feC.

(MR FCly | )=F(y), (b)EBKEEW, o) FlE—1THEMSHE
FHHAUFESWHERE. FR (D =G/D" | y| texp(— |y )

AR R, FEMM—K., /7283 Bessel sR¥.

6. MF o0<a<nMzER", EX

K, (x)=| x|,
E HA
K, (y) =cn,H)K,,(y) (yE€R", (a)

H

c(n,A) = 2"”‘“I‘(%)KF(%).

®F, NP <A<, K, B—1 L' B¥E -1 L REZMA. 0 TXE

K, (tx) =t7K, () (xr€ R",t=>0)

B, fFFo<2<nWBR, HCTTFEE XRBOMREEHES. BURRS L
oA—n BIREE. B cCny amﬁfﬁﬂﬁ R, Hh () =exp(— | 2 | 1/2).

7. EIJE 6 P n=3 M A=2, B —c(n, 2)K,—, & Laplace BT A £ R
g — N EAR. Fin, HFvER PREETH, ik

1 R
ulz) = hL, | z—y | o(y)dy

2 Au=v R,
8. B REMCHR(z=x,t+ix); &
a3 = _ 3 )
=54 ’axz’a_azl+‘axg

ERE 1/2(HVER VB X B ¥ 89 Fourier e —i/z. EHRX—-FREMT
Cauchy 2> =,

$(z) = ,[R* (3 ¢)(w) d::z_h:)

MFalog|l w| =1/wHHaA=33, H#iH
() =Jﬂ(&§)(w}hg | w—z | dmy(w) [$€ DR,

Bl log | z | & Laplace B F7 R* FHR AN
9. A3 6itH
lim{e™ —&— Ki(y)]l=1loglyl (y€RH,
Hehp BRAES, HBHESHTE S REHIBEES —IENR.
10. Bi% P(D)=D*+aD+bI(BRERZ n=1 MR, & fHg BP(DIu=0
i) % FF H % 2

(¢ € 2R ].
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FC0) = g(0) M (0 —g'(0) = 1.
& X
Ga) — {f(r) 2or=20,
glx) #FH x>0,
FEA
ap=—[ DG [$€ AR,

W A B P(DYRYRA .

11. f&iﬂuﬁﬂ" *E{]riﬁﬁ! ’Eﬂ’?—'fﬁ?fﬁﬁﬂju. | Dnu E%%Lz H{]-
EH e B BERTBL M. /7. MR CUARHVERSHN -8B TR 1 EH AE
=&, M A(QE)—8€ 2(R"). MM

w — 2{1}.“)*0.(.;&:)

1=1

7 C*(RH%. 4 D, (WE)RAEAEIEN L' A¥L
12. Bi%u B R @ LR, AuBRELZRW. WEH o REZRT. ®
7. EIE 11 PIRE
u— (JE) * (Au) € C”(R").
13. #EF 8 11, 12 ¢ R" BAE—IFE Q, EBHELER.
14. T8 12 B9BE T, iEH

@2 tpRE L W, B
T

(b)Y i1 7 SRR

Y F R hES R 7T I 22), M MER: MR g€ C(T)
B% Fourier ¥ g(m, )3 H fH
Flm,n) = (A +m* +n*)"'glm,n)

Fourier E¥ R —m* f(m, n). BN FEA gE€C(T?), a*f/axi BRESEN,
MCacf/axH)o, OBME g HEELZEE K. MTIFTE T° W& Borel M 4,
E A Fourier R¥

mz

1+ m®+n*

p(m,n) =

SR S RE B W JE R A TE.
wwm%p%TTLﬂﬁBmﬂmH I E

Y4B = QAT EET. 3 Sitmm,

=—A m==h

iiE B
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lim[ limy(A.B)]= lim[limy(A,B) .
1.+ H=. Bese v A sic

A
Rw: MR Da() = QA+ D e, MY c=0 /8, Di(x)=1, 75HAMF
—A
Y(A,B) = Lmumﬁmdﬁu,y}.

HEEXPA T Z2RBEBAE - MFEHFELEFT 0, 00},
WR R84 Bk, XM RRER—1T2 L, 5—1T20.
16. ik L BFIFE QCR P ALER 7, 3T H L b 2 & %
(a)jEH n=18{ n=2.
(b)Y n=2. UFHH L AY4EAE £ 50 00 7 804 7T BB 4= R S8
%+ (a), Cauchy-Riemann B~ 2 8 8 8 4 6 & £ 8 F a9 5 1. 22

on



EIE Tauber B

Wiener 7 I8

9.1 S|IE Tauber &¥ i M A 51| 5 of $ 09 526 F 2944 7R HE 5 T 00 69 85 38 M R
HEH . Tauber ERMAEA R~ YHBHE RN EH, HEB T X ER
He#li T #5K Tauber Z& {19 —LE B NMERIL . AT BRI XM F, BEREEFH
=aot-ta, B FH =K.

(a)lims, —s

=Lt

(b W& f(r) = Dlar,0<r< L Wlimf(r) = s
(e)limna, =0.
BT f(D=0—r Dlsr" 3FHA-P D r=1, tFENre 0, D, (N

FES (s G- 2ME . SERR () ZEHR (D) RIR N ESH B . K RE, A o) &
HH(a); X+ 5 H HE # Tauber iE W . Tauber 8 &4 (c) ] &5 88 59
BWRAHE, Bl {na,} A FH (Littlewood). {578 & a2 &4 (o) #Y3iX — M 55
BIEEMER L .

Wiener f) Tauber B M E# AL HL FOH BT BB A . G 4
L™ (R)IFE Y x—>+oolif, $(2)—>0, WILFLF A FHDS KEL'(R), 4 r—

+oofif (K * ) (2)—=0. %M Ko 0 LI HER ¢ 1B, E&‘%JK = ] Bt

. Wiener B EFRCETR 0. 7(a) PR TR MN F— 4 KEL'(R), (K = #)(x)—=0,
I HiXA K # Fourier ZF 8 7E R 94T A0 0, WX FEHA FELY (R, (F*$)(2)
—=0; HEBHEIE (o) >0 ERXEBETFTALRE, HWEWNTF 60— S
FCBIR) EREA T GER 9. 7(b)).

KAKN 0— #&4h# Tauber B &L FiR FAMA S X —iEHch, &
(K x$) ()0, BK HHEME—FH, RFEMSIERT, WM K H5K KB
FEOAREMAG e Ul . YK RATAN, XEERE ¢ WEEHEL hF
FOEH 9.5). FREXIFHL §9FB AL 250 p B9 .
9.2 5|# ik fEL (R, tER", e=0. MALASL (R, | h|, <eitif
T RE TR s,

h(s) = F() — f(s). (1)

XA T FRAMK L A f+h B, JFHMB Fourier A ¢ #94P
R RN R

FRR MH g€ L' (ROHFMAEFESHELE P g=1. W F1>0, &
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sa— —_—

gi(x) = e A "g(z/A) (€ R (2)
I HiE X

h(z) = FDg () — (f % g ) (). (3)
HMFTE RSBV, hg.(o)=1, (DEBHAMTF seV,, HH L R B (DAL
o . BEE

h,(x) =J-"f(_}r)[E_"'-”gA(r}—g,{.r—y)]dm,,{y}. (4)
EEhREXMEAEN
A "gQ ') —Ag A — y)) | (5)

oy AF BB r =28 15
A a-::fﬂ, | f() | dmm(y}JRn | g(&) —gé—a"'y) | dm,(&).  (6)
OOPHHERSEZRE 2 gl MHEY A>coff, TR yeR, EH
0. MM i EE eI, M A>colt, [ Al 0.

9.3 EE wERICL(R), YALU(RYHF=HEH}ATTHA fEY,
frd =0, (1)

0 & 4
Z(Y) =1/ is € R, f(s) = 0} (2)
ey
ba T8 LRk L.
iERR TEZOV)MEEPEE— A« M FEADS FEY, f()=1. 5[H09.2
BT —ARELYWRY, | h] <1, HEBE WENSHEV ., A(s)=1—F(s).
HTIEHXACE, BEEWNEV &, =0, & %43t FH Fourier 5
By WXLV REN GE S, (P =0 BF
$() = $(P) = ($x (0, (3)
COFLER 6% =0 0] .
FEXHEN G 2 g=¢ gn=h*ger» m=1, Mg, L <Al
HHEF Al <1, MEHG= D g. EL (RO . BINTEJHILELAG) =

(1 —h()PGs) = ¢ f(s) (s € R") (4)
RH
$ = 2*’5"*&? = Gf. (5)
TR =G+ f, HFREMEAM
Ef“*'f":G*f*é:G' (6)
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9.4 Weiner E 4R Y AL (RH¥HHAFHBRETTRANFALZY)LZTE, 1
Y=L'(R").
R FBYRFPFBATHENESN /€Y, xR, M, fEY. #F ¢€

L™ (RO EMNTEN EY H Jﬁf' =0, YHMTFBAEEE®RENTEN fEY,

Fré=0. MBEMW 0.3, " LRB M LMERZEM, W $=0CEM6.24), Jf
H T Fourier il Yuefts] ¥ BE— g CGEM 7.13), HILBHERT LhHl
¢=0. W\ ¢ B L (RHOPFHET.

FEiY-={0}. i Hahn-Banach ¥, X BEHE Y=L"(R").
9.5 ¥ MHBEKEL'(RHYABLY AL (RN AEFKHREIAFBREFS
@ . MY=L"(R)% ALt FHEA 1€ER, K(t)#0,

R & ZO)=(ER: K(O)=0). I EMED Y=L"(R)Y ALY
ZI)H)RZH . X8 FREHI 4 H—F2FLM.
9.6 TN FreEiécL (RHERKRBG., WRMNTED 0 MMA A<<cof
8=0 {#15

(DIMP |z | A, [y | =A, [x—y | <8, W |¢x)—¢(y) | <e

Fn=1, WATLLE ¢ E+oBBEFHN. EROER

(DMWMPE 2>A, y=A. |-y | <8, M| $a)—$(y) | <e.

WIR B BER 2 LA HT X F —oofEH .

FEEBN—HEEA R AN EBREZHNEREEEBIRSRBEAELEY .

B AEFK AT Wiener ) Tauber R B8, Ho (b Pitt &5 H#Y .
9.7 EMHE

(a)Bik €L (R, KEL' (R, st FHA ER", K()70, m A

lim (K x $) () = aK (0). (D
w2 FHEA fEL'(RY,
lim (f = $)(2) = af (0). (2)
(b)zFstsh, ¢ AMRKBH, T
li_mxﬁﬁi,r} = a. (3)
ERE 4 9x)=¢(x)—a #FY EHE
lim (f *¢) () =0 (4)

BRrA fELY(ROHUMMIES . BAY Ema=ssE, Vit BEMN . Ak, BiE [
ey, || f—f =0 HH
I f*¢—fixglo < I f—fA1 ¢l (5)
fixg=fr¢ofER" L —Blar; MmOy . HH
(e, fY* ) (x) = (r,(f* ) (x) = (fx@P(x— ), (6)
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YRFEFBATH . BBF, (DKEY, HHF K *a=aK(0).

MAEER. AEIBBBETY=L"(R"). FEE/ FELY(ROBRE M), X
5@ M . MImER T (a).

ME ¢ BBRFAIHE >0, BEN 9.6 F—FEFAMS, HHER f
L' (RO {## =0, fF(O=1H#B | x| =88 f(x)=0. HQ2)EH

lim (f*$) () = a. (7)
HH
B2 — (f * $) () =JI [$2) — = 1 f G dm, (). (8)
Mg | x| >A+s, BIIETF A, o f HEEIREH
| $(x) — (f*)(x) [<e. (9)
MAE (3) i (D F(NDBH] . iFHE . -

5 A o oot BAE (LR EE ¢ E +oo R BIRG M . IEHRFFARE .

ZUER

9.9 31H MTEMERz, x(OEFHE p<zs WEB» WM. *HEAR
%

m%‘lﬁ — 1. (1)

FATH L, Wiener EFE M ZER, A Ingham 9 Tauber B EBERIEHE . HEREE
R FRRAS F TR RS FAAE A YR 6 0k ¥ « 3 B A Tauber EH
PIEM F ItERSI HXTF o G .

9.10 BE HNAFH p)BHARERRY: mMn REBY; r RIE¥: (212
MR r—1<[z]<s8¥%; HEd| nBEREFJIMN/dBRIEEH. EX

1 = P 2’ 31"'7
Ay = |108P Bn=popp 1)
0 HAth
o(z) = DA, (2)
ey
F(z) = L), (3)
D= 3¢m)
WEHAR M F BTFHER: & 2>e,
g(z) _ n(x)logr 1 ¢(x)logx
T S x {logx—i_rlng(xﬂogzx} B
iz}
F(z) = xlogxz — x + b(x)logx, (5)

H g r—=cofif b(x)RFFH K .

230
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ML, REERE RN

i 2 =

BIHEE, X—XE¥iE it Tauber Bt (3)MGIBEUEN .
(4)9UERR  [logx/logp | RAMEM « M p IR TE. MM
P(x) = Z [{%ﬁ]lngp < EIGH.I = u(x)logx.

pET P

XAHT@HHE - AFER. R 1<y<z, W
2 —np = 1< S 8 L ¢x)

ypEx o lﬂg_}l' = IDE-}"
M m(x)<y+¢(x)/logy. & y=x/log’z, XAeH(APE - PMARER .
(S)RYLERR fnR 2>1, W

— n—1
F(n) —F(n—1) = Z_; {g’;(%]—g}( - ]}
$om PMHEORKRIEn/m B— 1B, EXMHELER A(n/m). AT
F(m) —F(n—1) = 2A(2)= DA = logn.
win m din

BIE— M EREBT o ABRAAFRBERORSR . BH FQ) =0, RATHEH

F(ﬂ) = 210gm=lﬂg(iﬂ!) (n= 1;213!'“)! (7)
m=1
X RRIE F(2) 58y
J(x) = J:lc}gtdi = rlogz —x+1 (8)
M. MR a<<r<nt+l, W
Jn) < F(n) < Fx) < Fn+1) < J(n+2), (9)
A LA
| F(x) — J(x) | << 2log(x + 2). (10)
WA G A G MAHEE .

9.11 Riemann Zeta B HBH\EWELCHOBRA, AEREER s=otit. EF
Kl o>1, Zeta BREUE LRI

&(s) = in". (1)
HF | n | =n°, EXMTETPEANENETEL, RBE-BRSEK, Al
AR RS .
AR S N

ntl

5 Hl[x]r_l_’dr = SZHJ

M g1 B, N(N+1) *—=0(N—=oo). W

N
z ' dr = Dot — N(N+1™

me=1
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b(s) = SJ-:“ (x]x ' 'dx (o> 1). (2)
MR s()=[x]—xr, H2)HH
£(s) = ﬁ%—sﬁjb(r}r edr (o> 1). (3)

HhoRAREN, XBRBHROSELTHFH S0 PSR . B RH
TCeH >0 EMMATIESN, BREBRBN 1 MEREEA s=1 25, EE2MH .
RIMFEMBREEMHRRE (AHER—1 LBEAFA:

C1+i) #0 (—oo <<t o). (4)
(4) HyE B AR T 45 X
£(s) = ]_'[(1—;.}—1 (¢ > 1). (5)

EH(—p ) t=1+p +p otee, FRGMBR(DHENELRENER
WA —HEREORBSBX—FTHEERL. BRhoS1H, D p7 <o,
GYWHE a>1, (DF#0HH

logg(s) = >, Em-lp (o> 1). (6

p m=l

e LB 140, MR o>1, (6O)EKRE
log | £ o+ i)+ 2it) |= D m'p™Re{3+4p™ +p7™} >0,
pam

(7)
B % F A 8 6, Re(6+8e? +26%) = (e e 92 )4 0. M

. 4
| =D |* 5%!“_*—1“}| | to+2it) | > . (8)

MR (1+i)=0, Yo TET 1, QOORXERHFUHTF—THRKR, B
¢ Q+in |4 cQ+2in | . TR EmBE TS, XRATEHN . (1
1BiE .
9.12 Ingham f§ Tauber N EE Mk g 20, co) b KM &K, 5 <1
B, glx)=0, H# A8

G = 2g(3) 0<z<o), ¢))
n=1
G(x) = axlogx +bx + x(x), (2)
—ﬁ-‘]’ iy ﬁ:&_*ﬁs Y r—>cobf e(x)—=0, l']
llm:r lg(x) = a. (3)

g g £ 9.10 ﬁ*%iﬂﬁ@ﬁ@ EEH 9. 10 HPHFEGBMG), Ingham
SIERE 0. 10 VA6, MiX, FURICLERN, SHTREEHE.
FRl WIEEEHE o 'g(ORERA . HP g ZIEREY,

232
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£ — g(Z)< D D™ g(E)= G —26(%)
mae |

=x{alog2+5{z}—e(§)}a:m,
HpP AREITHE. AR
g0 = g0 —g( g )+ a(F)—e(F)+
B B
g(x) <Az + 5+ 5+ ) = 2Ax. (4)

HERIMNE-TEREMNRHR, ERHERIIEENFHRTNS T KM Fourier £k,
;71':]:_'9‘3"::1""’:565 ﬁ.}\{

h(x) = g(e), H(zx) = > h(x — logn). (5)
ME x<<0, h(z)=03}H H(x)=G(e"), W(2)T N
H(z) = e (ax + b+ (x)) (6)
He Y r—=oofif g (x)—=0. WHE
P(x) = e "h(x) (—oo - x<oo), (7)
h), s BEFHN. BRIANFEIEH
lim¢(zx) = a. (8)
S p(ry=[eJe ", HAREMHTHEYE, ¥AEX
K(x) = 2k(x) —k(x—1) —k(x— A1) (—oo < x< o0), (9)

M KeL'(—oo, c0); FELE, eK@ORARNNIE8). MR s=o+it, o>
0, W 9.11 HepAs(2) %M

'rf k(x)e “dx =Eﬂ [e* Je ™" Vdx
=Im [J’]}'_2 "d:’; = M
1

1+s5 °
PLe(z=DH b(z—DRFLEOEBEX—&H, EFG), RES 0, FRE
r K(x)e*dr = (2—e* —e™) !%rt;_l' (10)

EHHRc(+iD#0 HH A REHEK, & 50, K(OF0. BRHE-TREN1H
W s=1, Y00 AEREBT 1+a. Bk K0)70.

KT R Wiener £, RITLFMHIT K*9. A, S ulx)=[e], BvE
[0, co | BMEIFoR%, p BIEES (logn: n=1, 2, 3, MBS LREH KR
K1 AIE, HEYHEXMES. BIEG), H=h*py [B a=v*p AW

hxw(x) = h*vp* () = (H*p)(x) =J:H(y)dy. (11)
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(FERMNATFRYEFE LT Lebesgue ME, MAEXLTHTENE »n, HH
($% k) (x) = [_ e h(x — e Jedy = e (h * W (2),
(B)RI(1]) Bk &

($ % B) () =e_‘j;H(}!}dy=a.r—|—b—a—l—£2(I}, (12)
HrpY r—ecofif e (x)—0. g (12)FI(9),
lim (K % $) () = (1+Aa = a|” Ky, (13)
Bt Wiener SEXE 9.7 Bk HF M T8 fEL (—oo, =),
lim(f*#) () =a] _f(»dy, (14)

B F R BRSHR I MERREOFA BN ESHE, eJfl—e 0]
i, REE), () BIEMEN. B r—e<ysz B ¢(y)<ed(z), W<y
<zteBtd(y)I=e $(x). MM

e (fy *» P)(x) << ¢(x) < e ([ * d)(xr). (15)
OO HEH Y x—oofif, $()B L. THREBHE ae " HMae ZH. AR e=>0
BALREM, (8)Hsr, IFEE. H

EHAE

YE % Weiner #) Tauber %I & B#Y 55— hi A, MIERMNEBME L P HAM A
ik

b — [ #a—0du(o) = £

BA RE ¢ TR — A W EaiTie, XE x RAEN Borel IR, fREHE
KR . BE ¢ R Borel RBEAEPMBAIMFES c€ERFE. ATH
x4~ B e RULE
p—bxpu= f.

AT A HE— T BT 8.
9.13 EE ZuAR L& Borel AR, T LAXRERGETHRTH
K, ¢ A Borel R Bt FHA zERBRAFRFHE

$(x) — ($* ) (x) =0, (1)

M AEEH ARBIE)=A, Ttk —4 Lebesgue MAA 0 g 3 4.

B EN o RERRE, p(0=1. BRENTFED 70, p()=1, BH

L) = r' e du(z), )

G e D EENTEM e =1 WA « MRE L, BIE 2n/t i BT A B B Y
4 b, (R BB HERR T X 5.
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MR o=0—yu, H¥ o & DiracfF, Mo=1—4, MMio()=1 Y4 HLY =
0FBEAIERE

$xg= 0.

(3)

4 glz)=exp(—zx*); K=g*g, M KeL', K(t)=0{1¥%¢t=0, B (3¥H
Kx$=0. ME®E. 3(FH K AEMH—ESEALEY). " LR S 0L A0

i, MR 6 MEMSBMAREEAS CER6.25), FFLL$RI LREE X
FHETA. HENFREERMETALE R FARERMN, MiéEELARMN, R
1183 TR ERER.

9.14

MERER MR MA RR EAKE Borel WA, W
f—hL_L_f(.r+y)dp{x)dA(y)

(1)

Gy (R P RAEIEZT ok, C(ROBETITITAN 0 # R L2k SR
M7 E. RE Riesz RBFEH, R LF7ENE 9 Borel B 4 » A R

[ fdGexn = [ [ ra+duac fearl

(2)

&% EERN TR ()X FE—E F Borel R f B, 5, K

&

E2
(p*;l)“:;tj..

DO BIHIFIELERAFF—IERE. —TREFERNAFX

Hedll << lpel WA

(3)

(4)

Hh M ERSTE. B—1 R px i EXHELE T Lebesgue M B m,) TR
XAF p HEME; HIERMWR, X4 2 Borel 4 E NFIERBIH
m,(E)=08, 3FH yeR",

Jnnf(.r—l-}r}dp:(.r) = 0.

(2) BB (e % 2) (E) =0.

Hp

9.15

E42.45 & Borel B . A #E—AY Lebesgue 43/
p=pa T
po XFm, R ELEN, p BRARK.
T i & B R T Karlin.
B ik p AR Lé#) Borel MERE, #£F
ta 7 0

r | 2| dulz) < oo,

M=r_$ zdu(x) # 0.
Mk FEL'(R), % r>+tooBf f(x)—=0, HFELSRARIHK, HA

(5)

(6)

(1)

(2)

(3)
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() — (p* ) (x) = flz) (—o0 < x<o0), (4)
o AR
$(c0) = lim$(z) $(—c0) = lim $(z) (5
B lEHA
$(c0) — $(— 00) = ﬁr F(dy. (6)

iFRR BEEH. I3EHBIRE, So=0—pn EX
—u((—oo,2)) Ex<0,

K(x) = g((—o0,x)) = { (7)
u([xz,00)) =5 x>0,
FHEOBRIFET KEL'(R). fMAMIHH %A
- ey oD/t FEtFO
j_mK(I)e dr = {M o (8)

F
f’fcxmdx=(ﬁ*¢)(s) (K*$)(r) (—oo < r<s<co), 9)

Bl f=¢»a(H X BRI,
M), ) ARERM. HKEE .13 EHF LA SR MR 50,
()0, MM M) EHKH KR PRAETA.

B¥ fEL(R), (OEWH K*d Etoofithl, EMmER | f.

BV ¢ RBHRGH. —BX—fML, @ Pitt ©H 9.7(b), (5)H
(6)AT LA M ERATRIAMERA B K F1 K = ¢ B ¥R 2.
EEMIE ¢=f+ox u RATEHALEH
p=f+frut-t e +oxp

=fl+gg+hﬂ (n=2,3,4,"), (10)
He pl=py, pr=p*p"y fo=ftt+fxpt FE
g, =¢* (") sh, = ¢* (u"),. (11)

3 FE/A n, M z—>toolt fo(x)>0, HH g, B—HEZK. MM f.+zg,

REBREN. HT2EEME
NG I < G Il < Tl (12)

BRIA

| ho () << el « Jp Il (oo x <o), (13)
He ¢l 6| EREMERA. B, lpl<l. WUERLE, ha—0—
R, M, ¢ RBRGEK .+ B—HRB. XBWKHE ¢ ZEBRHH. i
B, ]

=] &
1. iEAA 9.1 ¥ &R A Tauber 5F H.
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2. BB PEL(ROIA LMK S THB b PARMBIML s, - s 4
B, MEELARE ¢y o B ) LIBAE S MEREN L, HEHE
Wré R=MEHA, B

$(xr) = qe'" + - +ae™* (a.e. ).
(k=1 HFRCEEEH 9. 13 EASHR.

3. BBY BRL' (ROMAEBAZETHEME Z(Y)HE & A H A A S H .
GEE5FE®9. 13hME. )WEIM2IEMR Y &£ L (RO AH &S, I B b
S Y HBiFd IR H Fourier BHE Z(YHEH —-s B 0K FEL (RHAR.

4, IFBHER . 7(OW THEHEK: MR €L (R, HHMNFTHI teR"
WA R K, €L (ROEEB KO0 MY | x| =l (K, * $)(2)—0, WX
N FELY (R, XY | x| —ocoBf(f*¢)(x)—0.

5. B KELY(ROFAKER FELHE -AELH. WEHFEE €L (RY)
B FH/ES 2ER, (K*#)(x)=0, BRIAFHEEH 9. 7(2Q WEiL.

6. MR $(z)=sin(x?), —oco<z<<oco, MM FHEH fEL(R),

lim (f *$)(x) =0,
BAREH 9. T(b) WS A AT,

7. 3 F «>0, & £, BEXE[0, o« BIFFERK. ARENTREX fos 2 g
=fotfo. W g I TFBHTEARAUASHNESEL (ROFHAFELEMNE B/
o B LERE.

8. ﬁﬂﬂ a:}ﬂ #H. ar=1. 'EE@E

l—a<alr]<1,
HHBLER KO RARMN, RIEEH 9. 12 UEH PHT S BARF.

9. MQETFRHEABEMNES. R BEPTFQMWR EMEEME, HE
e RQMISIFEE. IEHMNTFED 2ER, d)=0F*xw(x), BRIFARHE
(FIEHE 9. 13 KBO BIMA AKAFTURE QABHRIMESR?

10, FHBHEMFHEFXYATERS. 15, EHZ.

() € L=(RY), #H KEL'(R"), WK=*¢RB—BGELH.

(b)Y INE (¢ )R R FHBIRGREFIH A —BRH TR S, N ¢ 2B
HE.
()N p F1A B R" FHYSE Borel JiBE, WY

| Cue ), | << e F A
11. 4 ¢g(x)=cos( | = | "*)IFHE X

1
f@ = @ =3[ ga—ndy (—oo<z< oo,
B fE (L' NCHR), fAFE
1
$(x) — lj $(x — ydy = f(2)
2 J-1
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BAH RBE ool —co BB, GXBEBAEE TR 9. 15 &4 M50 23iE 41.)
12 B p BREPEER EBERNE, W R EEMREH 1 dRE ¢ W2
p—dx*p=0. (X5EHI. 13 fEH 9 15H/K.)
13. Bik ¢€L™(0, o),

[ | K(2) | %{m, I | H(z) | F'f«a:m.

0 a
rKu}x—" i—"""#ﬂ (— o< t < o),

3 H
limJ:K(;:w)gﬁfu} du _ o,

pwce u
Wk BH
lim jH[f)g&(u} ‘:‘—“ = 0.

RSER 9. T(M— 2. N TEBIEHE 9. 7() MR A LR EREE X8R
14. T HEEHTE Littlewood EHE) Wiener iEFKH Y. BZE | na. | <

L F) = Saw® HE%r 1B () — 0. M5 5. = @+ - +a,» HEHY n

—cofif 5,0, B
(a) | s,— fC1—1/n) | <2. Miudis,} 2H AH.
(WMEEn, n+1DE #(x)=s5, FH O<x<Ty, N

| $(y) —$(2) |< -}iFE

(c) z—0 Hﬂj::e_nétt}dtz fle™)—=0. \TiFHF K(x) = (%)Exp(— ?) y
m
iliﬂ:nf{(—i-)ﬁ{ul o,

() R ¢ Ba¥, J-:K(:r)x" ‘i—r

(MB(1+e) ' <x<<14 H(z)=1/(ex), TEHAbMI, H()=0. #iE

1 {l+wlx
lim —j ¢(y)dy = 0.
ELJ =

T

(YA (b)Y Fi(e). Eﬂ#(x}=ﬂ.
. & ona,—0 @, A BIEHE R R G).

=IM1+i)#0.

15. RYRL'(ROMHAFEE. IEHY RFBEAENIANAIRE f€Y,

gEL' (R, M f=geY.
Bt L' (R™) B 8 A 48 b F 23 A48 47 5 A8 LY (R o i ) B AEL AR ).
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Z10E Banach %

51

10.1 EBX —MERKREHEC EMEESEA, KhEXAHRE, XTH
Hax, yo zEAMFTAEC. WE

xr(yz) = (zv)z, (1)
(z+ ylz=xz+yz,x(y+2) = xy + zx=, (2)
alzy) = (ax)v = x(ay). (3)
Bsh, # A Banach 5[H], EFUBHERERTFX
lzy |l < lzll Iyl (xy€ A (4)
H AGERAIT e 18
rze=exr=2zx (x€ A, (5)

el =1, (6)
Wl A # # Banach £ #.
HEERMNEAER A RLTHRY, WBAERMFAPHFA z, ¥y 2y=
vr, AR T BWHE & A 18 5L LS R AT S R L
BREZFLE—TCABEG), BE S HHREG), Ml =¢e=e
¥ 43 789 A 5 E EH A Banach K eh & U b es . R, YEMNITHFRE
B, THELTFETHHEEAEE L. AW A FxR T LA A AT Ak
RANEARNTERENL. XSBEARBCHNTARMRR. MWHH, H—BHE
ERWRERD, BY—FEAFLHR LA Banach RBRFRMH, H—T
T LA A 0 AT L8 L T s bR XA
BigABRESMDIW, BAFRFAMNT. B A BFAERMN (2, O
R, Bt €A, «€EC. A HHBIMEXHBREEEH, BLU
(zsa)(ysf) = (xy +ay + fr o) (7
N TR HEX
I (z,a) || = |zl +lalse=(0,D. (8)
oA, BEERLBG), B r>(z, OFATA, HREBR 1K TEECH
9 F, BB A QAGHELR FRNSERE. DRE 5G O%FE, WA B
sE At Ed e £ —dEm A E. W 10. 3(DH 11, 13Ce).
FER(OEBRERY A PHE4EEH. XRERF 2.~ HH v~y i
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Ty xy. B ME TR

Ty, —ay = (x, = 1)y, +x(y, — ¥) (9)
HEH, $5idh, EERAEEMAELEY. 7 o.—1, vy
TN —= IV IV, —> IV, (10)

A AR () AT LR (R D 8055 R ESR (10) il BL(6) AT LIRgG £ AP K
Jift %5 18 B AR,
10.2 TE MAE A2 Banach ¥ L2 LA EL 4 40 h LR, L PohfE
REikGFtiEigey. NALAELHK, ©Fh 58I MRE MBI HIE A
A% % Banach 4% 3.

(e=0 KBS HERR T A= {0} Z R BL.)

iERB MFEP €A, EXEFRET M, ,

M.(z) = 2z (z € A). (1)

WARFEM, WES. FIERCBERESEM, ACBA), BERALNK
£k BB F# Banach Z5 [H].

B M, REVERN. SGE5HRERE M, =MM,. HxcA, N

fzll = lzell = I Meel < M| liell. (2)
X S M AR oM, B A BIREA LMRH, EMEREZN. BT
IMM, | < MM | 3R M =111 =1, (3)

WEAxs, DHMTHEFERATNEIER ZOMATER, WAR
Banach {£%. (WEH4.1)—HXRMITM, FRFEHER M, WREELE
m. Bl x| #1 ) M. | B A E®FNER
B TEFA), T.€AFHU BAWHIT~T. MRET RAx.€AL
Fery, W
T(y) =xy = (re)y=T,(e)y, (4)
W iscofif, (A)PHE—TEF T T.(e)=T(e). BRIEAPRECHER
EESEN, HkERWPBE—TAT Ty % x=T(). W
T(y) = T(e)y = ay = M. (y) (y € A), (5)
TR T=M, €A, AZHM. n
W, X—TENEE, BTAEETEEE, AESN LA EENEERE K
argit, S 6 RPEATEENRBERERBE P X — KT RARIL.
10.3 @B (a)i% C(K) R 32 ¥ Hausdorff 75 [i] K L #2145 % 8 R J K
Banach Z5f], ## o AEH. LLEE TR EXRE: ([P =f(pglp).
X {18 C(K) W} % # Banach {3, W eR¥ 1 BE{ALIT.
HKRARE, Lt o MSRAR, W CK) B XHRERE C.
$ 9, 4 n—1 B3 {778 B & & A & Banach 0¥, B C, LI#X{EN
L&
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(b)# X & Banach Z[a]. WM X F#W AR FLIHER TR 2(XD0 X T8
WHH F MR Banach (R, EEBF I BHMT. & dmX=n<lco, W %(X)
BS54k n<n HEBERMAOLE. & dmX>1, W 3XOFRZEHRY. CFALE
| X=1{0} 5 HFR.)

B E 1 684 W FRERE Banach ¥ #HL b, EH 10.2 WIE
Wi HA, % A Banach 4% 4 B #) T ik s X 4 P &5 — A,

(OEKRCHC WESETE, ARCKIBFHRE, EdE K HIAFE
Laif) FECKOMA, M ACET FHABORT AR, MM E Banach {RH.

WK B C PRy s |, A FRCHBRAAE.

(LR, UARRFE, BRERDREMTZIIHEE X 10. 1 TR
k. B 10. 1 WEARMMBBRETUEMN—TE050, NEEREME L'(ROY
7% R BRI

du = fdm, +Add
i) 4 {& 5 Borel i , f9ft%k, He fEL' (R, § 2R L Dirac W, 1 2
.

(e)i¥ M(R")E R" F#2{kH Borel MEMMRE, HEBIERE, LI&EE
M. XE—APL S IHAI T A Ak Banach A%, BAE(DIENEAFRE
10.4 T HLFMBEHERMGEE B EZR LM Banach R, REX
Banach {8 (H & XN %2 A LR,

—ABFHRELTLARBMEEELEREX MM ERBR T HEEE
EER. XATLZERSME10.9 ¥/ 10.13 PUED, MEFSHEFHEREN
ZR.

B AER—TASHELFARBBREO—E CEA T HRHIE
ERE A LE N 11.14), BP3ESEEE, Wi LR A K Banach UMM IFEZ R
ZitE R T A ENTTE. (AREY, H Hilbert ZRBERKITHNFR).

H— i (GEME 10. 30 EZE C MR fmibEHdE T EA.

fE— Banach X35 — Banach REMWEERHMZPFA —XERAS. €
iR —se T LB A

h(xy) = h(z)h(y).
b B4 R LAY R (B 3R 0 B 14T 4 Banach {R¥, B C H S HIHFGL. Ar o 3 5 op
BELEENFTREEBESETHEEBLZHE C LHRE.

gRE

10.5 BY BRAREMREK, s RA LHREROMREEZR. EXNTHAE

r, vEA,
$(xry) = ¢(x)e(y), (1)
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W ¢FAA L& HEA.
(SR, Eo=0BEIUNERT HE.)
tEATRMNERTEY, ZEEAITEEAS, WHFEEs'€AFHE
z'r=zx ' = e,
Hre & A #EAIT.
EE r€EARSHE-TLULEMH, BE yr=e=22z, W
y=ye= y(xz) = (yr)z = ez = =z,
10.6 Ml ZIAELAFPLEAA e INRKALGIRS, U ée)=1#A%TF
HFATH#EE xE€A, #(x)F0.
WERR X FEA ye A, #(3)F0. HHR
P(y) = $(ye) = ¢(y)¥(e),
MULHE L ¢(e)=1. F = BAlHE, W
P(x)p(x') = $(xx™!) = $(e) = 1,
WA $(x)#0. |
T ERM (a) #(c) 3iF 2 Banach [RYBE P AR M FXL, K7,
(c)EBEHE Banach B r A E RS RELER.
10.7 EHE MRk A2 Banach K4, z€A, [z <1, ¥
(ade—x A Tik#y,

[

(b) || Ce—x) ' —e—x || im,
(DT ALSENMLRAES, | ) | <L
i ERxlI<lz"HH =] <1, TR

s, = ettt 4+ 2 (1)
HIl A B @Y Cauchy 3], BV ARE, FEsCAHEs,—»s. HIh"—0HE
spre—x)=e—zx™ = (e—x) * 5, (2

R EEEER s R e—x B, Hik, (1)iHEH

= 2
ls—e—zll = [2+2+= 1 < DMzl = 1=l

—r 1—zl”
Bi5, Bii€C, |A|=1. H(a), e—27 'z BRI, HéM 0.6,
1—A"¢(x) = $le—A1x) # 0.
FrLL () %A, fEEE. |
BERMNPEHNAN FLEMBEA—ER, EUWRBAX F Banach 4R ¥y &
106 ERR LAV TERHBZRPHERSET. IMRANGRUFERARBFH
{EL Y N .
10.8 S|E ME[ALITEFNEIH, (=1, FO=0#1
0<] fQ) < (A€ O, (1
mrFEA AEC, fQ)=1.
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WERl BN FEBAEOOL, GHEBEAKM ¢ HE f=explg), g(0)=g"(0)=0
FHRelgMI< 1A |, ITMAFEXEHRE

g || 2r—gQ) | (Al ). (2)
bR
h Q) = f[z":_(fm] (3)
FE{d: Al <erip@EHEE 2]l =r, [ AQ | <1. HABEKEEHR,
| R, ) IS (A1 P (4)
BE A ik r—=co, M) M4)EHKF g(1)=0. H

10.9 7 (Gleason, Kahane, Zelazko) # ¢ & Banach X # A L#&E M2 &,
#F de)=1HAxTHEATEN €A, #(2)70, W
$(xy) = #)Pp(y) (z,y € A), (1)
HR ¢ MR HAR B —a.
iFll WNREIBOZEME. F €A, yEA, $#(e)=1FHEIZIRY

r=a+¢(x)e,y =b+9(ye. (2)
Htha€N, bEN. HFESIATQOWRR, B2
$(xy) = $(ab) + #(x)$(y). (3)
M B ER B B R (DM T
ab € N (a,b € N). (4)
BERIMEA T @WORFHEFNL, W2
aa €N (a€ N), (5)
WAy z=y8f, (A
$(*) = [#x)] (z € A). (6)
EOEPHz+y Bz, BH
$(xy + yxr) = 28(x)¥(y) (x,y € A 7
L N]
zyt+yr € N (z € N,y € A). (8)
% e %5
(zy — yx)? + (zy + yx)* = 2[x(yxy) + (yzy)z]. (9)

£ €N, H(8), (DWAEMWME N, HBMMG), (zy+yx)® B NB. BT
Pl(zy—yx)? 7£ N v, B— K56 EH
zy—yr € N (x € N,y € A). (10)
() FICLO) ARG H(4), ML H (D).
FRbAAENES, (HEM. (5) Wk Mk
hER, NAAESA MR FRATH 0.7, HFENHzeN, e
—z || =1. R
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lde—z| =|Al=|¢Qe—2)| (€& N,A € O). (11)
KIWES A BTNl EZLEHZ K.
JTIUEBHG), EE ac N, AERE—MHEREElall =1, EX

fa=> $a) e O, (12)
a=0

n!
A ) [<la [<lal =1, fREERBFEMFHRALIECHE | fQO
| <exp | A|. WA, f(O)=¢)=1HH f(0)=¢(a)=0.
BINERIFHMNFEDSACC, F(A)F0, 3|H 10. 8 B E®RE F(0)=0; F
B ¢4(a*)=0, EiL#H T (5).

%% ¥
EG) = SY A gr (13)
a=0 ﬂ!
MFHAAECLLA BEER S, ¢0EEMERY
Q) =#EQ)) e 0. (14)
FERER NN BEHEREFBR EQ+p)=EQ)E(w). i,
EGQE(—A) =EW0) =e QA€ 0. (15)
UM FENMAEC, EQEAMANxL. hHEE, XEKRE $(EQ))F0 N
h(14), FQ)F0. IEYE, [
BHEFRMER

10.10 EY % A B Banach 8#: G=GLAR AWFAOETHEES. &
T€G,yEG, M y 'z Rz 'y Wyilh; FRyEG, GR—-TH.

£ 2€A, rbo(DREAe—z ATHMNFTAEHI WES. s(OMRE
RrMHME; THEQe— 'HFEENRA A CHA.

x B ¥R

p(x) = sup{| A |:A € o(2)}. (1

CRCHUPLERSGE (OB ABANER. YR, NR( ORZE,
(DBAEBEYL. BERTEORMNEEFIN, IMHRRKERERE.

10.11 T8 /% A 2 Banach K%, z€G(A), h€ A, || f:% =" I .

Wz h€G(A)H# A
| Ged ) —a b | <2 )z 12 A2 (1)
B BN cth=zxCetz ' RHE | 2h | {%, Se38 10.7 WORE z+h
€G(A)FH AfE %K

(24— 42 e = [(e+ ') —e+ath]r™
HmmuEEEZRE 2« APl . ||
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10.12 EB #£ A £ Banach &%, WGARA AN FFEFARH ' £
G(A) %) G(A) L& R &,

iERl MEH10. 11 HE GG RN, r—x " BEEN. EN -2 't
GABRH B GA) LB EREHCHN, &R EE. |
10.13 EHE # A &% Banach £# #H €A, 0

(adr dyibo() A BN HRIETH,

(b)x #5# ¥ 42 p(x) #h %

olx) = i_lfll | " || Y = |{__1f | S (1)
EEOPRBHOEEHES N B IIFARERX
plx) < | x I (2)
CadaEdrzas) .

EB A >zl, BEHEI.70 e—2"'x EGAF, NIl Ae—x 7
GAYH., FRA¢o(x). FXIEWHT(2), 8, () BHHE.

M T o) B, gl =2e—zEX g: C~A. N g BEZWIFE
(A E QR e 1(GA), BHEHE10. 12 BERFN. TR (DHEEM.

B LA

fQ) =Qe—x)' Qe (3)

FYf: Q+GA). EFB10.11PH e—z ¥z, Hp—De ¥ A FAC
OHFB pFoEEr, RERE

I fCG) — FQ + =D <2l QI T u—al®, (4)
A
i f‘”i‘f“ — Q) QE Q. (5)
FR FRQPHESEE A-(HRE.
1Al >z, EE 107 o8 HE R A
fCA) = EA""*I" =Ale4+ A x+ (6)

XN BRI O %J“F:L:-ﬁlﬁﬁz P>\l || B9EA T LBl Wi b e 2
3.29 ZWMASREGEN. Pl

" = j AFdA (r> Tzl vn=0,1,2,). (7
2mi

Fo(REMN, n:ﬁt% , Cauchy EH 3.31 ERF (M PHRARTHE 0.
B =0 B (D BRERR e#0. XTFERH (DFRZH.
HYQaE | Al >e()H KA A, A Cauchy EH 3. 31 B (1) R+
r=> || x| ATLA#RA r>p(x). o
M(r) = max | fGre®) | (r=p(x)), (8)

G ERE M) <oo, HR(BLEL
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| =" | < 7M@), (9
£ (DX
E_imsup lz " <r (> plx)). (10)
&=
limsup || 2" | 7" < p(2). (1D
B—KE, #HAi€ol(x), HRXAHMH
Ae—ax" = Qe—x)A e+ -+ ") (12)

ﬁﬂgﬂ"e—r" EZ;EI,‘HEE{J- ﬂ:%lnelﬁ(xn)- $(2)+ R?j':f‘ n=1, 21 3y =y
A <<z |. Frld
ol(x) Ei,‘lgf |z | Y, (13)

HFHMREAD M) K EHEREE. |

o()MIAEZS tE R S B T 7 & Banach {2 8A9— - 18] B K¢ 1.

10. 14 T2 (Gelfand-Mazur) £ A & Banach X%, HP&HAE 0 LR Tiks,
W AC¥IER M F)E 80K,

iEB 2 2€AHHAFA. Mlierz Hlie—x P EEZBH—-ILE0; FFLL
HphZELHE - RITHRN. ERa(DRESH, AEENTFEN €A, o(x)
WBIFE—1E, ik A()., B A(De—c ARTHMN, ER 0T, L x=
(e NS r=A(D R ABIC LHEH, EXER—ITFE, BANTEN «
EA, [A@ | =x@ell=l=xl. [ ]

SEE 10,13 F010. 14 Rx—ERCHE. F10HAE 13 EMBHEABEHFAK
T 10 ER T2
10.15 F (DAMITEA P HEERTH, XRARMAEER. HIt €
ABEERMEERRBIEA RBENEELH, FHARH AL MR GHIMD.
B—FE, lim| 2" || "HBHKETANERER. XREEEAXEREE
HIEZ—: EMETULSRAFFAN TR HRHFLLBASE.

(L) RATHARH A ATLL R — N FE KA Banach R¥ B B FR¥, FEHMATHE
HAENPrCATEAPRETHEMTAEDB PRATHN. WM x 8RBT
., AELE o (D Das (DB GEERAWHE); ANMATLUARFE. A
BAEM AR BHWEEZER, HAEERAXEN « f9F K BB M E TR H
¥, EfF A LLSNAE TS A% &K,

EIE 10, 18 WM EFMMER 64 ()5 o (D ZEIHKR.

10.16 3| WA VAWREAEHZE X FHAE, VCWHAEW XaS
Ve b, BV EWSEEGH.

BEEL, WHIERWHBRKERTE.

Bl WORWHEVHENIE, URVHRKE BAWAREFTVH
HRES, QRFAFRHEZFEQNV, ONU K. BXH o REEN. QNU £
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=8, TR QCV.
10.17 B|® /& A & Banach K, z,€G(A), n=1, 2, 3, », F x A
GAHAREHDLY nroolf x,—~x. B &H n>ocolf, |z, ' || —=oe.

iR EHIEAR, MWETE M<c@BWFEFEANn [ 2" | <M.

Hopz—A |z~ | <pp0 RFEA 2,

le—xz |l = |l 7' (s — ) Il <1
WA 2 €GA). Y r=x,(z'2)3F H GLAEH, dlkHEH xr€G(A), X
5RiEFE, Bl GAERFFH. ]
10.18 EE

(a)2 A £ Banach 4% 4 B# M FRKHFHLA 6.4 B&E4LAL, WGARA
NG(B)# & % 4 3.

(WAaxEsEdTF, £2€A, Mal()to(a)s os (D) REHARLE
A(TUATEIZH. B, ox(DGARE os(0) F.

FE (DABEAPHEMNEANATEB PARERNSE. TR GAC
GB). GCAYHI ANG(BYE 2 A 9 F4&. #i3I13 10.16, REEH GBIAER
GAYBI RS yEIT T

T XREM y BGARKFER (. BRR. B51310.17, [z | —oe.
% yZEGB)H, RMEGB) FHEEECER 10. 128 ' KATFy ™. &
il | = | YV RERM. BT y&G(B), (a)RiE.

(D) Qs Qs Boalx), as(DEF CHIRE. BFXRUCoH ZER
B, EHAEOQ BHM Y Ae—z€EGA). A X Qs HARK, Wre—z
CAMBRE. B, e—r@G(B). Bkl ¢ Qs 58 10.16 BLAHEE Qs
B, e TR, M Qs WEMEXERL@OMFE, XEHRTOHD. B

it & xr€ ACB,

() E o (DR EC, BEMHRE Qs BEEN, W oa(x)=0s(2).

(D)E g () KTF o), N cr,;(I’)%iﬁﬂt“ﬂﬁ”as(a‘t)ﬂ{lﬁgﬂiﬁ”ﬁﬁm+

(ODE o (AT RESE, M oa(z)=0s(2).

AR BB E BN A BE o5 () (LA BRI OL.

Ve%a|3E10.17 B —A WA, RIEA—-EE, ENERST Geliand
Mazur EHRE —HH, TEEHHIETARFFER.

10.19 EHE # A 2% Banach K## L &L Mool ff
Izl Iyl <Mlzyl (€ AyeE A, (1)
m ACF R M) E C

R By BGAMBRL WX TF G FREANFI(y.), y=limy,.

B3 EE10.17, ||y || e, HRE
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Nyl Tyt SMllell (n=1,2,3,---). (2)

FREL | . Il =0 M1 y=0.

€A, s(OMBIMARELNFEGCAW—THRE e—2z. TR x2=12e.
WaiEiR, A=1{le: A€C). n

HR2M, MRAPHHISTE 2, yHEEL, BEEEXMENHENE
NF My St HERE THEHES %R 2 EE.
10.20 8 Hi5 A A2 Banach 5%, s€A, QACPHFEHBLo(2)Q.
B AL 0B TFHEAN vEA, |yl <éd8to(z+3)CA.

ERBE EX | Qe—o) ' | Fo(OWAEPEANEERFOF A X EE Y
A—+cofif T 0. AT M<cofflBXTF Q ZIHIEFA A,

| Qe—x) ' || < M,

# €A, |yl <gHEA€Q, EH | Qemo'yI <1, Biltss

re—(x+y) = Qe—x)e— (Ae—x) ' y]

fEADREAHE; T Ada(z+y). XEHTHERMSR, HPo=1/M. R
HESRHE

10.21 3|H # z £ Banach R A BT, fQD)=at+tad" BRAERMa,
METRX, XHHES (ORERLN, BREAR A PH

flx) = aqetar+ " +a,x"
HEMIT. MEETFHEMEE fH (ORBNAEX. RINELBDH %K
F. Fln, EEH10.9MIEHLERS, RIMNEFELTEX A PRTEHEL
HELE, & Q) = Djar' BCPMEMERE, ARBA f(2) = Mazt EYL
fIDEA; ENMERBERUBH. B—IHFRFUARH
) = —

a—A
EXHESR, (OBMBRINENRE
f(x) = (age— 207",

EXFiERA LT « WAz AEX.

HEH— AR, RE f (D WFEFREEN, f(OFE AFRET
s WAy, X JEERIEMAIEET LA Cauchy AR -2 KT RA¥RER, WEHEC
HF TP E XM E BRI ATEA WENFFREPELNA HEK. (RERT
Wb —#, Cauchy AR EBHUFABBEFAXRESEHN TR O, MULE iR
B AH(REX10.20) B REBEAEXNHER. HPREENHRERBECHE
10. 27 & 10. 29 .

EE s RBP T IAE#—2. Hlm, #F r 2 Hilbert 258 H FWHFIERH
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Ty B fRo() HEfEEERBEER o(o) LIEH R E Borel scREET, F [258]
S foOUEBA H ENEREYET. E£%F 128, RINEFIAIXNFAEH

— AN B — A% 1 5 B Y 1R HEUE 1.

10.22 ABEBR¥MHIRSY F A R Banach{U¥, f EXN)'E Hausdorff 256 Q

BA EHALEN, Q b XA Y Borel WIE p % A & Banach 1, [ fdu #7

FEHHAEAFIEITCMAASER. Ak, — AR a LA R# £ B 5 R %

.:.-Lfdp - Jﬂ.rf{p}dp(p)a (D

(| fdu)e = | fpraduco. (2)

WTIEWQ), REFHE10.2 WIEBE P —#, M, Ef ERNEH, A
BAIFHERSHEEH, W AM, EERLHEZR. IWiiE X 3.26 EREXNTE

™A,
ﬁM,qudp - L(nm,f:.dy - ﬁL(M,f)dp,
AN}
M,Lfcl,u - L{M,f)dp,

THREDOMMBE—FREE. HTIEH@, BFEM, Bl HARHNEH.
10.23 Ei EREKEFEQCCHETE, TEQFHEREZANARS K HER
FRMET 71y vy 7. BWES. EXFWNR, T L8RS ENR

[ soa = [ swa 3%
2, TAlLlinee®, LIBCT

_ 1 _d _
Inde(®) = 5= 2 { (2)

1 EHed Q.
#E_ Cauch}’ ’ﬂ'il:

_ 1 eyt
f(e) = ZM.L(A O F()da

QPSS LSMERE A MES K BioL. B, W[23]EH 13.5.
BB I Q DHLE K MYiRE R E R MR,
FEEER K, Q@&ER . fIFHRAREREER.
10.24 3|HE fi% A 2 Banach & #, €A, a€C, alo(z)s DX EC FH]
GREABLTE QPR (). B

if (a—1)"Qe—dd = (@e—2)". (A=10,41,22,=) (1)
2rilr

R My, BB, Haido(oB,
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(le—z2) ' =(ae—x) '+ (a—A)(ae—x) ' (Qe— x) ",
E!] 1[}' 22 %! Y %
—_ =1, 1 —_ L] —
(qe — 1) En:l[.r(a A)"da =0 (2)
(HHK Inda)=0)5
(ge —x) "+ l.J (a—A)" (Ae—x) 'dA (3)
mwiJr
g #. FrLL
(RE_I}.}'HZTHL (n=0,+1,4+2,-). (4)
X BEALEAN =0 HFREREH (D). TERNTEIFH
Ll Ge—o'da =e. (5)

2]‘[1 r

BT, RELE B> | s WEFAEB T, £, Qe—a)
= SV Al BILENT,, MEARKETRSLHG). BN G)FRER
BBRTE o MR PR A (R 10. 13 WIEB) I A FE4 e€

olx),

Iﬂdrr (E) =1= Indp(E); (6)
Cauchy FH 3. 31 iHBHXY P A T, BTG AZRm, UEEe. ]
10.25 FEB /L
R =P+ DcniA—an)™ (D
.,k

2o, HHEEGAEE K. {P;Usﬁﬁ:, (Db fREERS AL €A

R(z) = P(2) + Ec“{x—ame) N (2)
WwREQRACPaLs(HFE, R&—ﬁ-’!’i"ﬁ.#ﬁ. Fr&Q+Fsmite(a), M
R(z) = TI R Qe — 2)~ da. (3)
wiJrr
iERR  #|H5IH 10. 24. N

HEQYRECANFHAIEMBEERE L. 45iL 3R Cauchy A5
EE TRBENSER. XTI TEEX
10.26 EX B AR Banachfi¥, QR CHWFE, HQOR QLK ES
o B RN B, HI e 10. 20
Ag = {x € A:o(x) C Q) (1)
B AWFTE.
RINEX HAD R A, FEXH, AR

F(z) = —j £ (Ge— 1) da (2)
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M fEHWQOPFARA ABERRS WES. KD RBEQ PHEE (o)L —H
iH.
XA E B~ R
QEITITBH(DFBEREEAPREEN, (DOPTHEBERBEELEY,
MBI HFEFE f(o & A BT,
(WBEBREELREERE(ONREF LA A ERE. GXfEEH 10.13
WEB PR T, BRI 3. ) M Cauchy 5 # 3.31 WOk f ()5 I HIER
X, BRETEQHSHFEL (o).
(c)# r=ae, a€EN. (2)EH
flae) = fade. (3)
R ge€A, AN Y €0 MBERNBAEC Hre€ A %R, 1 fEHWDH
BB A, WEATFEGRRE A, 5l e AR —HFFSE B E A PRBRET,
M3 MEA 7 AT LAE R f 935,
EAEXEXFEMEZERS, B f (@il (o). RNXEERES
F(x), BERTE4 T 350 AB i R T A iR .
(DR S BE—E4, ARE—%, BuAShE UL, MEN
FerE:, M, & u, viB S B E A 1, il
(uv)(s) = u(svl(s) (€ 8),
B4 S Fa2ikA EREE MU X—R¥AT Ao PEXK A EHRE
10.27 BB REA, HQH HAD®BEL 10.26 ¥ —4. 8 HAHAL
K. BeM T RAHQI HADEHRERAH, EATEELTRELN:
£ fLEH@Q (n=1, 2, 3, ~)FBEQHEFE L3 f.~f,
flz) = E_:pj,(x) (z € An). (1)

2A Q% a)=2, vQO=1, Wit FHEA € Aq, u(x)=z, v(z)=e
TR BE—AMNEH 10,25 #EH. 10.26 MBS RERNQ) BRMER f
~F REHM. & f=0, W
flade = f(ae) =0 (a€ D) (2>
HWAE f=0. TR f~fR——K.
EGAERNT S H M 10.26 FEAH (O MEH, BR[| Qe—x) ' [ET LERA
By, (WFHRAE f, MAR—4 T, FERMAEHES3. 29.)
FFiEH -7 RATRM. AR, & f, ¢€ HQIFEMTHA A€Q,
RO =f)gA), TWEIEW
hx) = flo)glz) (x € Ap). (3)
g BEQFBRARSHAEBRRE, HH A= fz WhD=[ (gD,
CHR I 10,25 B S R(2)=R(x), M(HKAMRIL. %MK, Runge EH
([23 )M 13. 9 AFRMMAAEMRY f. Mg, EQERTHRLE -BOLER f
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Mg, 8 fog. IRHEEFRUCET by MBRST f—F BOESEHERE B (3). n
E R HO) BREZHMAK, &8 10.27 Bk HADDEZTHRE., X0

BB, BH F(), FOORLETHRE. W, f(5 g fE A P H,

V€A, FFLIHREX 10.26(d), feg=gf.

10.28 £ Mk €A, HH fE€HWQ.

(W f()EAFPAETHN S BASEHFHEANAAEC(2), FQRFO.

(b)o( f(x))=flalx)).

Co) Bk A i i 5 o .

EM (OF (O EBRATE, Weg=1/fENEQ F28, Hfolx)
COC EEBEQ b fe=1, FH10.27(8 Q, ¥ QY f(oga)=e,
FR AOBRAHMN. Rk, HEMFHED a€ola), f(d=0, MFHERE HWQ)
{15

A—ahQ) = fQ) QAE Q), (1)
BHE 3R 10,27, XEHE
(x—aed)h(x) = f(z) = h(x)(x — ae). (2)
W% x—ae £ A PARRTME, #1(2), F(OBRR.

(WEE BEC. MEX, BE(F(x)) HHEY f(x)—pe fE A AR HE, £
(DB, f—pRE F B MEREYANY f—BHE(OPFHOR, BIEHHE
X34 e flo(x)). u

BT EEEE TR RENESAEERSEED.

10.29 B MHEik x€A,, FEHWQ), QO R4 flo(x))8F &, g€ H,).
£ AR FQOEML MHAICQHEESHFAAEQ FRAO=g(fQ).

B f(x) € Aqg H# B h(x)=g(f(2)).

WEZ, Hh=ge-f Wh=g- f.

iERE e ER 10.28(b), o(F(a))CQ, MTT g(FaNHEX.

EEEET,, BF Q PFE fo(x). FEMENIHFREW, o(0)CWC
. #18

Indr, (fF()) = 12 € W), (D
BB D, fEW hHe(z). FeET W 1/ (¢—HEHW). FrLIA W R
¥, FH10.27 78

[{:e—-?(x)]_l = %ﬁjrﬂfg—f'ﬁl}]ﬂ (Ae—x)7'dA (L€ I'y).

EY D EQ PHRE(F(2), (DMREKRE
E{?{I)) ZZTIEL g(t}[fe—_?(.r)]_] df

jz_liﬁj _I",I-rlg':g)[g_f(r‘-)]"l dg(de — ) 'da

r, Zmi
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=2ij 2 F()) (Re — ) da
midT,

L

2mi

RMNBELHFSEAN—LHNH. F—TRATRSIBNFEYRE. Fa

EAFEADPHn KBEBENTFESyEA, o=y, MBHTEA yEA, 1=
exp(y) 0] y &z AYXTEL.

FEE exp(y)= D, »'/nl, (B8 RBEE AT LUAE X 10. 26 of a9 B A 5y

EFaE. EF 10,27 oGP WA X E SR — B (IR B 1 R BT DL
—F).
10.30 FIE 4Eik A Z Banach A%, r€EAF B o () FL 0 ool &
7. 0

(a)x £ A FPHEERR,

(bx £ A PHTH, A

(VFe>0, HFESAXNPHA | 2 —plo) | <e.

Bk, B o) ERH T, (a) P AR T R B Z R R 4 & 4

R B, 0 NAENERLE D, FUGERNK [ EHEE
& Q0De() 24, HHABE

exp( f(A)) = A.

L h(3) Ge— 1) dd = k(). n

MEHE 10. 29 #EH

exp(f(x)) = z,
F B y=}'(z);%xﬂﬂxﬂ'ﬁ- X FEA A€ a(x), 0<<A<oo, f 0TI LAXHE 1 BU{E
BEel(r) FRELH, Wit E®E o (ELHP. & z=expy/n), W 2"
—z, EXRN AR EREEE (y)C(—oo, o), Ma(x)(0, o). ik
B T (@ f(b); MR () AT LU i (b) T ELEEH.

WTIEBH (), BE 1/A T o (x) B A FF 8 BT LA 2 00 X — B0 8 i
(Runge SEH), RENAEE 10. 27 HEXERF. u

EZEY A REREMKNEE, XHERBAELEFERLN. HlW, (DB
A EHERE: X n HEMEM REMESNOESERBSENE 0 AZM B
MM, MY EMS MBI, FTAMBHX—&, RAEA WHE 2k n
Xn EEHNAE(RE C LHAFHFEEE TFOREO.

ME 7€EAWE M EHAEER, WEE—ANZTL P EHP@=0, M
AR E E X 10. 26 F1# Cauchy 47, F(oOBaTLlg » WA R AZH.
R ARARAERN, X—SATUAEES €A L FEWT
10.31 TR % P(A}Z(A“m}”]*"(A—a,,)”sﬁﬂ-:ml-}-""f“m:Fﬁ‘}’ﬁi- 0
CRALEP®HOEa, = a W FE. £ AR Banach 4, €A #H P(x)=
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0, W
(a)e(x)THlars ***y a.t
(DY fEHQVMERZRAXQ, QM) Tn, o gc HIQMEH

fQ)—QW =Pgld) AEQ, (1)
flx) = Q(x). (2)
iERR  H il e bt B,
P(s(x)) = a(P(x)) = o(0) = {D}. (3)
XUkEBA T (a).
MERAER m.=1, QFTLIME F Lagrange NHH A
W = 3 i SG

B8, XL Qle)=fla)<i<n), W(f—Q)/P ¥ O h 24},
FE—HEN, N F/P¥XFHars > a B Laurent B HREE C,.EH

gu)=%—§§h—3‘ﬁ (5)
F Q h e
XIEBH T(1). BAERER 10. 27 Mg, B O ENRE
Flx) = Qx) + P(x)glx) (6)
FH P(x)=0, |

10.32 EMX & 9(X)A Banach £id X L4 & A K& HE X T 69 Banach £ #.
AF TEBXOH Lo, ( VR THRERIEENES. TRACH, (T HHEHMY
T—Al WBER N(T-ADREFIERHE.
10.33 B8 BETEBX), QLECFRAFE, o(T)CQH A fE€HQ.
(A E 1€X, a€QH# 8 Tr=qx W f(Dz=f(a)x.
(b) fa, (1)) Ca, (F(T)).
(DZa€Ca, (f(TNHE f—a L QHIE—LEFTREH 0, A a€ f(6,(T)).
(DEFEQHE—IETREEH, U f,(D)=0g,(f(D).
(DIRBET THE AN FRHIEH WFEMRER F(TOHENE FRHIEHR
fCa) B RFAE 7] B
B (OF =0, MEFIEHE. BE 720 FH B Ter=ax. Wa€o(DIHHE
HTE g€ HQ) S
F) — fla) = gA) (A —a). (1)
HEMR 10.27, (1)HEHH
FCTD) — fla)I = g(T)(T —al). (2)
HR(T—aD)=0, (WM T (a).
MTEHRE . BT MBI E, (OBRE F(TMBEMR, il @OERODb).
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fFE(OBBRIRT
a € a,(f(T)) CTol(f(T)) = f(a(T), (3)
N}
f @) Ne(T) # 4. (4)
BN, EEWRABERM, PRHa(DRQMWEFHEIFE f—a £ Q HIEMILEP
AtER O, B hyy s ha B f—afea(THFH O A, RBEMNOESITE, W
Q) —a=gQ)QA—h)Q—h,), (5)
Hp g€ HOHH g (D LRAFH, 8A
FOT) —al = g(TY(T—h, D+ (T — h,1). (6)

hE 10, 28(a), g(TTE BTN, Bl a B fCDWEEM/, F(T) —al %
X EFRRE——8. UG BEREZELH IR F T—hI BERR——K. X5
B h, o, (TYhHFHATF fh)=a, ()Rl

E, (DRMDMACMEHEEL. |
Al TR E

MERMNEFAREE CG=GA ML, R Banach {R¥ A BT A AT
Ry ek B,

G EBREGCHRASHAM T W ZE. ARG HKAGH L, HALNE
X, G, B1E e ) G M A &8 FHE I

GEEES

exp(A) = {exp(z):x € A}.
TR AFHEBEAREAMEE, HYexp(—2) R exp(o) @i, EXE, ME zy=
vz, exp(D) NI FRYEXSFBERTE
exp(x + v) = exp(x)exp(y),

[[] B} exp(0)=e.

AEFEGCEHIFULS12Y), HARBEULRERE G PRELZDN.
10.34 EE

(a)G, & G 8 FF E4-F #.

(b)G, & d7 exp(A) % 5%, 04 B,

() AR, B G =exp(A).

(D2 ARZHe, HHG/G FLLAMBHLT(HRT RET).

iERA () EH 10. 11 B ES 2€G6 B— I HARUCGHFL. BAU S
G, MZIHE U BREHEM, UCG,. Ml G ZIH.

€G22 'G RCGHEETE, EAY x 'v=e HUNTEA z€
G, 27'G,CG,. XIEHT G B GHTH. WA, T8N HEG y'Gy R
BEFG,, FUE@HHATe TRy 'GyCG. HEXL, XRERG BCGH
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IE R T #E.

(b)) I Bl exp(A)EMMBE. T =1, 2, 3, -, WE, exp(AH n
TR RFERNES. BRIY TR yEexp(A), y '€exp(A), T BESR
E, 3. HRIEME S EEEMFRBREEEN,. DALEREEGS E, RiE#ED.
BN E,. 8% e, M E.CG, FTUT £ G, HFH#.

TH, exp(AEFRMNTFCHIETAHTH(RLER 10.30); AU THBA. BH
C B HBE z€G REMFERG B G LARME, T 2.

Ml T &G PHRENEERTFAIFEXEREXNEAIFELEFHN. BA
I REMFEZIHNRE, THXYT G ZHA.

FETRG WEBFHAMNTE. BHHNG E#l, I'=G.

(O A RZTHEY, exp I EMEZ R RIEH exp(A)BHE. FTLI(b) IR
(c).

() AT BV T map sl .

T AARATHE, EGCHANTEAEREER, £"€G, 0] x€06,.

FEXB AT, (), MFHEPa€EA, 2"=expla). & y=expln 'a), =z
=zy '. BHAyeG, REFE z€ G, 17 7.

A WK

2" = "y = expla)exp(—a) = e.
FRA(ODFRPE O HSco(EEXAEM T HAI WA LKL D, dZEHE 10,30,
XERHENTFES 0EA, z=explw). &
Q) = exp(iw) »
W f. C~G RBEZH, f(0)=e€G,, AT f(OCG,. i z=f(DEG,.
]
s 12, 38 W ULB exp(A) A BRE.

Lomonosov A~ T F 2 |8 £ I#

EREYL, BF TEFXOWAREFEEMEXW—XFEEM, XTE, M
410}, ZX HHVzEM, TeeM KR {EH T(MCM.

WG LEMZHEUMBHE WRNEREBTN FEIMEZE X, 4
TE BX)HE —AAETFH? EERFEEEFAEEARSR, HEE I F#
g ok . (B # BB/ETESE M. ) EEALRHBZE Hinert SH EHXERT
KRB BRI, FEHTF, B 125), BEOFARE, —MEAATRER

L.
F 4 A B FE 9 Lomonosov i B i Al Schauder A gh & & #7™= £ — T 51

R 1. T. M. Hilden B & BEH T LR AKX WA LIHEX -, X8
14 11k BA B JEOf B RS AT AL
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10.35 T8 & XAAP4%4H Banach x|, TEBX)A %, T+0, WHEL
HFER MCX#FMA{0), MEX A TAEA L T T8 ScB(XD),
S(IM)C M (1)
a2k, AR, EASFOREFTLHG SCAXORARET ZH.
iERR  iERAI51#HC S
= {S € %(X).ST = TS} (2)
M'(y) = {Sy:SeTrt,¥Yye X. (3)
ERFHRT R BXOMFRENT TOOEES vy X MFaE, FEF y#0,
NGOV
S(F(y)) CI(y), VYye X,SeT, (4)
By T EREZTFEMAN. FTREOLMFEA DOGOML, A FERHEE
HE ST
=R ART, BEENFEAD y#£0, TN(NE X FHRE.
B 2, € X {878 Txo 70, T 2,70, THEEWHRHEEITRB, P.LIE
o jlﬂlttzf]‘mga:

1Tl =4I Txo ozl =50zl Vz€B 5)

BIETF MOOBHEBRERESTN )70 AASRW, EBEFEA SETHAFEB.
BN TE, K=T(B)RZEHE. W), 0EK, hitk, #EFEW,, -, W. &
%K #A@EEMTFREANS €D, 1<i<a, S,(W)CB. %
p=max{ [| S || s I S | }. (6)
Wz, FFlh, Tr €K, # Txo XA W, #, HEHS, Te€B. X TS, Tz
€K, HEXEA W, $3FH S, TS, Tz € B. #hE&EXx—FERXRF, RIGI AR

Iy — S*NT."S'I T.I'u = S'.‘ﬂ' '"S,‘] TNID E B. (?)
A LA
Lzl S lawl S /M IT N Im o (N= 12300 (®
A XETF THIEEROES, H
p(T> = lim | T | 1’”;—:::70. (9
MR B EHE 4. 25. BN (>0, THBFEM A0, MR
M, ={ze X:Tx = Ax) (10)
Eﬁmﬁﬁ! ﬁMA;tX‘) %SE‘F, IEM;! ﬁll.l
T(Sz) = S(Tx) = S(Azx) = ASz (11D

TR Sre€M,, XERIE SIM)ICTM,.
FRLL M, W RS R, RPN B EE A L.
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2] i

fFiXE T, A BRE Banach %, =, v, FEADPWIT, BEH
A LY 7S RH.

L MEAESERX (zy)"=x(vo)" 'yl xy 5 yx B R BAH MR HI%EE.

2. (a)EFE z Maxy 7EA tha[ i, EBA y A5,

MHFxyMyx EA FRAFER, Wx My Aff(RTFX—-AAELHERELD
SR A FEEE 10. 13 1 10. 28 BYJERA ),

(DWRBHRIBER zy=exyzx, B0 f RIEARBEELWRE, FEELEX
Fh BB IR Banach SR F A B AHE F S M S,

(Sefrm = [ =0
' fta—1) Fnan=l.
(S.f)n) = fnt+1) n=0.

(D) ry=eFyr=z, iF#H z BIEFEALEEHTCH =2, 250, o).

3. AR AREM ARBTF—-TEEAR. ®F. 8 10.2 HUEHEH
B ARBT 2N —FRE, BHY dmA<colf ry=¢ BEREF yxr=-e.

4. ()EBAFE e—xzy EA PRI, W e—yr BATHE . . £ 2=(e—
)7 (B x| <1, |yl <DIE z: EJLM% %, RMASE 1 PrEZE
ZHIH vy, 2B iEN(e—yx) '"HARLSE, REHEHARX—ALBH/TXTF
bz il s I o I 6 o] R 5 475 B 5L

(WFHFAEC, AF0FH H A€a(zy), HEH A€ o(yx). FR o(xy) U{0}=
elyvx) U {0}, HAh, IR sz HFAEBRETF 6(yx).

5. W Aey A REMW
(6 o6

ek 2X2 MY EWSI TRAERM 8 2 EFTRH A RBTEANP
B—, BHA A5 A, R, &+ WA RAFHEle, a), HPWTRANACC,
a*=e. EKHA=0, A0 FFESL, EBAFEAE =4 K0 IEZH Banach U3

6. i AR(1l, 2, 3, ) EEMXMBREARBIR/ZNIN 0 M2E R BB
¥, BAESEAMEMBERMBEHE

A= DJk? 1 fl |.
[y

IEREREEZEMNTAESE, BN A ETRE), BARAREZN, (NAR
70, 4101 B —R, —EREAEENT O, FEXLE APFERY
{f BN £l =0 || f2 ]l »oo(n—>o0).

7. W C=C (0, 1DEE, 1JFE-HISVEENFTAEZREKEME. W
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a>0, >0 HE X
Il = fllwtal fllat+blr .

JEBAX A C* Mk Banach 25[8], a, & A[{F R E#E, {d Banach ¥ A HEAEL M H
22 2b<<a® (f FLBEM, BB M),

8., MBE—-MLHEBEAAAMIT, (K 10.1 AN LB WA —184IT
SHH LR ELE? BREERTREEEAA RO THRE A, WHZ.

9. QB CHMFE, f: QAMge: Q~C24i. iEH of: Q—A £4],
(X HAFEH 10.13 HUEH, HF oQ)=21").

10. g( )20 AT L2 F Liouville SEH 3. 32 1 A—>colif (Ae—x) '—0 B F K
MULUERR. PE4UEZ.

11. frz€ A £ 0 BRIMET. HEHFEEFI I1CA, |yl =1, E#

limzy, = 0 = limy,x.

e

(DIFH AWM ETELERBRNESHES M AR Ao B0 MAIET. R
T Brarry Ry, =z, /= .
(b) fEf] # Banach X% P, 0 BHE—E 0 BIHIPERT.
12, il
TCxy sz sTasTar ) = (— T2+ s — Ty sZys*)
B E 8 TE BUH K.
13. B K={A€C: 1< [ A | <2}, & fQO=2 BARBITLIMSHC

KOt B /INA TS, B RS [ ﬂ%mamm%{w. BT o (N5 05 ().

14. (a)Fubini FE & HFEH 10. 29 & m RERS, BEHSHEHE.

(b) Mz — /3 10. 29 WiEH, @ TE—RAHBEERAS, £ TEHAR
giEBERE, REXMNTFE Q PERAHAEERE g, Bl Runge EHE P — M
% 5.

15. % X B Banach Z[8], TEZ(X)REMIH V=1, | T | =1, iEBH
THHEIEARZR.

16. & X=C[0, 1], H

(Tz)(s) = j;.-.:(u:ndu O<s<1)

SN TERB(z). Mo, (=T, WiV f. flo,(T)H=, B f=0, W
F(T)=0, LA
0,(f(T)) =g,(0) = {0} #* .
X580 S 10. 33 #9 () F(d) A9 i A 6 B R4 Y.
17. [Big r€A WA REEN, ¥ AQYT—MEFLMRFFIT (T 2
vl e S0).
HiFH A=A,DA,, XH
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A, = lxizr = 0}, A, = {xi2r = 1.

18. B QECHFREFAW, e ROWMIAAR, f: QX B QW24

X-HR¥GXHE X ¥ E Banach M), » RIERBEHIHFH
[A—a " | FQO |
Wasa I RAERM . F >0, W fFHRIE A n Brisa.

() 2€EAFHQe ) '"TEo(o)MEBIEARA. (EEXHEAEEL
7E o) RAMER . IEAFEIEFALEBHK P #1§ P =0.

(R () BEHER, BEd( ) ={0)HHQAe—z) '"TE0F n i<, iE
A x"=0.

19. B2 —k, ¥ Sy BEERED EHABRF. @i BERITFI,
{#78 ¢, %0 {5 n>ocofif c,—0. EX MEBU):

(Mf)(n) = c,.f(n) (n=0),
HHEYL TERBU )R T=MS;.

@FENT |, m=1, 2, 3, -

(b)UEBA o(T)=1{0}.

(OIEM TRAHMEE, MMENSEESE, REEHER -THA
A

(DR QI—T) "7E£ 0 AR A.

(e)iEB TREBF.

20. Bi& z€A, . €A, limz,=z. X QR CHPHUFE, EEEF (W
Y. P FESKRE 2, olx,) 5 QHE. (XBATEH 10.200)0RF: &
dCaUQ, XEQ RE5QAHEZTHFE, FBEQPRL, £Q FROK
MR f.

21. i Cx £[0, 1]Eo kL EERHEHAYE, RALBATH RIKkFE
RH, B R Banach {U¥M BT A ZoK.

(a)& () =Ef(£)dh W $(1)=1; F fECx PRATIHER, W $(HF-0,

H¢é RETFM.

(b) Z R 52 B 10. 34 PIRRETE Ce REXG MG, W G/G BRI,

FREEHE 10.9 f 10. 34 (D) HI2 X F LR BB A M. EH 10. 34(DBYIE
A 7E fo] Ak 5% 2.

22, WA=C(DRAMEE T FRFRAEEELRBARE, UERARNT
¥. EW CCD BB A% TTEE Gy B R — B ESY B Y ER T RRAEO
SREMFLBRE. ftEEs G/G RATREMMER. (WHTNRER
10. 34).

23. ¥ A—M(R) B SCH 894k H Borel I # & BALE, RH 10.3Ce,
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HAETHEET G/G AT EBIEH MY . #F «€R, &6, REPE WAL
B, BEOLEG, MMFED 1, € MWR), 8 =exp(p,). MM, X F—oco<t
< oo,

— it = g, (1) + 2kni,
XHE R REEE HNi BEREE, «=0, TR Z2E—-KNEG TH 6, GF
BA G WREEAITET—1TH 4.

24. (DIFHEFEE M<coffifg [l zy | <M | yxll s Vz, yEA, W AR
B . BF, FofEA PN, l|lo'yol M|y, # o #H expQUz), Vaz
€A, AEC. BicH 12. 16 — kL.

(b)IFH A By, #1210 =1xl? VzeA BF: EW | z]l=
o(x), M1 BY o 'yoll =1y, &G —FIREHE.

25. EFRAFZ(EEE . @FEM 10.35 5| FPARGBRHE, BEIT 2K
(]

(a)¥E C" ¥ NLAY.

(b)7E R" P RARH.

()& X BA 4y, [RIEELE .

W X =C" i, Lomonosov 5 F N % & SUR.

26. @IEH 2 —#, SR B FWAEBET, WEH 0 RE—HATLLE Sk X&
HWEBFTEBR®). #+7: F TF0, W

| T(SEx) — T(SEx) | =0 (N—M— co),

274
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A FEEEFARAH: Banach fL M Gelfand i, RS XML —dogk g
R A TIEXBRBER. E—-RRRBEOA NSO EHE. M5, BIEHRE
i, Banach (AB A BERLZHY, BE, EHRE C, BEHRMITHEE, X
A 1545 51 6 8,

BRSEE

1.1 BX EHZXBERBAWNTE] FAIR—1EL, &

()] RAWTFZE(EMBSHEY B,

(WX FEMzeARMye], zy€ ].

HIAA, JRAZR, HABRR -1 HEM, EFrAGEMENEANE
M,

11.2 ZFH&

(A ARAREEL A K447 Tl 1.

(b)# J £ % & Banach A # A & mH, Meehdé J oL 2@wMm,

IEBRM R, HEEBIESE
1.3 E®

(DZFARLFREANTBRERE, WAHFAAENLLAA H—AH
KERP,

(b)# A & ¥ 3% Banach AR 4, M A &8 A~ 4L X 72 40,2 7 69,

il (it JRAWEAE, TEEY WA NFTAFILERAK. HDUESE
FREEIINEF. BRLEITHRKEF FHE(YWEE R Hausdorff i A H
ERGRUE), FAMEBYHFALRNIF. BTFLFHEEKGHFEM EEE. B
RICMIIFEMF#A, BAEBER TN TER AWRNT. YHRAHEERE ME
A B KA,

(MHBEEMEAMNKCESE. EXMAEGE A KT A RTA AT
EARFE, MU A EHT. TRMEA EBENTTGM A8 XM
=M. |
11.4 FHNGRY # AMB E3X#H, Banach REFH s B A BB PHIRE
(10,49, MeWFTHIAEZBAREA PHOEM, ME ¢+ BRELEMN, TR
A Y.

Rit¥k, BiRJRA FAHEBER, . A—A/] BE5EX 1. 40 —F AR
5. W A/J XFrEHEEE Banach S E] (E® 1.41). £ M#Fiee A/J THRLER
Banach X # 3 B » £ 7 &.
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o —z€], y—yel], EHEX
2y —zy=(" =2y + 2" — (1)
B 'y —xvEJ; BT a(x’y)D)==nlxy). MilifE A/ PRETLUZAS T M
Hb A
lr)n(v) = n(zy) (x,y € A) (2)
KEN. BHRIFA/RERBOFE « ZERE. EAHFHRTEHENL ||« |
<zl n BELZN.
% . € AG=1, 2)3FH 6>0. MEBHBHENL, HFRT €T,

|z, +3l < latz) | +& G=1,2). (3)
syl (r,+y )z, +y) €z 1+ J,
®RMA
| mlx,x) || < || (o + 31 ) (a2 + 32) | < lzm+wnml lz+y .
FRG) Bk EREASFAML:
| ez nla) | < Nl =) | mlax) |l (5)

BE, el AWBAMIT, QiR n(e)i A/J WEAITLHFEHB T n(e)70,
() | ne) | =1= el . BAMFES z€A, @ [<lzl, =l
=1. k. .

THEHEG(DREEIMELHNEEMGEZ—. HPHANES ALUBEHET
% Hausdorff #i$h CEH 11.9). BIFEE} 22 # Banach REMBIRKERKABRE L
R EREGERAESR WXMRMTIE, HARASIEMREEN A FESEHE
MBI BB, AW, XEFASIHXFMEI, EH 1Lt A EXMA
phegis, 11.6 ¥ 1.7 BT X— .

1.5 T8 # A2%#¥ Banach&KHK. ARANHKAIRENRESL.

(DA WFEARKRBERARENMRCANH.

(b)ZhEA, hHHEA HHKERE.

(DzEALAPRTH#EMEARETTEHEAMREA, A(2)F0.

(DrEAALA PRATHENLSERNSEz REAGHREAT.

(eA€Eg(x)H A AT EA hEH, h(z)=A.

ERE ()i MR A R AHEM, W MEAKGER1L3), M A/M R
Banach {ft#. #®HEl x€A, zeM HHA

J={ar+y:a € Asy € M}, (1)
B A e, AR e, ELMKX. (Wa=e, y=0)FR J=A}H
HFENaEA, yEM, ax+y=e I x: A—=A/M Eiimest, kN nla)x
(r)=mn(e). Mifi Banach {t# A/M BN EET ()£ A/M P RATHK. H
Gelfand-Mazur £, B A/M3B|C EWFRBE ;. £ h=j = mreAFHFHEM
B h WEEE.
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(WF heA, WrORASTHER, EEERY, FAEHNRERE L
(F s AP HIIFHAEA, W
h(x)h(x ') = h(xx™') = h(e) = 1,
B h(o)5£0. ZF x BAANA, WES{ax: aCAITNE T e, FLULEREREM, B
E—THcEEFCGERE11.3), Wmd), EHEED hen Fik.
(DA EA B e EEAE. #a 8 e 7 (o) P Uk i.
(e)fB = ¥k de—x, FH (). H
RITWE NS ET R LRI R, B07E %0 e =M %8
M., XBRMICEESHE7TEIE 22 b—K.
11.6 Wiener 3|2 {Hi% f # R" L& R #HH B

f(2) = Dlane™, D) | an | << o, (1)
XERENRALELER mEZ ERAF. ZEXFTEHEAMS2ER, f(DF0, T
]' — oI X0
m—zbme R D) | b, | < oo (2)

R O WARRMDHERES, LIl =D la. | B, BHRIEA

XFHEAERERZH Banach . ERBEMGTENERK 1. MFES o, BE
Bt F~ (DR ANERES. HTFRENRE fHBREIRERAFHLENRE
RSt MMERAIGEMSITH A BEHMERS, THILOWER fEA FEA
WE)., XERFEMSGL.

StF r=1, =, n, 4 g, (x)=expliz,), XB z, Bz 0B r TR W g
Ml/g A PHABKE L HFhea, NEHE 0. 7(0)#EH

L A P S
ISP e

FrUATFEELE v, 18

hig,) = expliy,) = g.(y) (A =<r<sn), (3)
H y=(y,, y.). HpREABTWR(HEL, XEHp BRWg M1/g B

ERKBERBEOABE®AS), Ehh REMEN, AIEN, QAR
h(P) = P(y) (4)
MFR7EA FRESN(ER10.DHARA=ASHANESE A FRE(HE
BENXEHBHN, WEKRENTEN fEA, R(N=f(. TRMEREY R
R (e Mk . JEEE. [ |
XANB|FE® B F Tauber £ 9.7 WEBIEB CY n=18). ITHEHELPH
BE, URMNEFEBBEIASIE. 227 FHLUHB KA R 8. PFras R
e, EX TR FRIRE ., CEPEZ L, WFEImeZ HRA AR, %
ESREREZ FEFRe WEE, E#EBER xxo R Dirac WIS Wiener
2| 70 M S 24 GF B JLH (Y 24) ¢ 89 Fourier B TE R* L RA T RN, X AEEH
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f#., XIEHFREEM 9. 7Y Tauber ik,

BTHRNOFT—ADRH, RU RC P | 2, | <IOi=SmBFAL 2=
(z,, 2, MES. BAFER, ZEARU RCHHRMUAK UM TH LR
H., BAIEXAUHDEEU pLmi(LEL7.20), 7£HG U EHEENHTA R
RS,

11.7 B Bk fi,  LEAUDHAF FHEANzeU HAERESH -4
B F ()70, MAELERK S, -, b AWUNRRF
FilD$ () + -+ filDh(x) =1 (z € U (1)

iRl A=AWU") R BASETREM LR RGN E Banach L. &) &
A D> F9.(4 € A) BES, W J B—EE. WRGERAHL, W IT#A; M
i JTEA BEAMRCEADCGER 1. DI HBER11.5(), EiHhrea0oh],

WF1<r<n, & g.(z)=2z,. WMg | =1; K h(g)=w, FEf | w, | <
1. A w=(w, »» w,). WMwelU FHAg)=g (w). BHRhrERE, Hit
BN FESLTA P, h(P)=P(w). EHMAAE AU PEFER (JHE 4).
L, i S e 1. 6 NP rAMAR EERMTE, TR FfEA, R(H

= flw).

Hh AT, WF1I<i<k, f.(w)=0. X5RRFE. |
Gelfand Tt
1.8 EY % ARTH Banach 8B AMAEERSHESR. 2K

z(h) = h(x) (h € N (1)
WHFEAN rEARE—TEB r: o—~C. RITFF £ £ x # Gelfand X #.

AR (cEAMES. AW Gelfand B3R M A FHMBHI, @
HBEMES T EENEEIRIN. BAM, ACCA), FER L FLEEELR
g OE A  8

AR AMBARHEES AWTEZAFE——MHEGEHR 1L.5), BF
Gelfamd MM A BB R FTIEM A AR B ZE H,

“Gelfand " —A M A% FRR A Bl A LM .

ARHRARA WA AHEANE, iBHrad A. # rad A={0}), AKRNIR
F 3 b,

1.9 E8 & A& % # Banach Kt A H M K B BT JH].

(a)A 2 % Hausdorff & ).

(b)Gelfand £# 2 A B C(O)HFREA LW RS, EHHAR radd, A
Gelfand T2 2 Rl % A5 A R FH 6],

()3t FHA €A, r iR T z ik o(2). PTiA

fzlle=p(x)< x|,
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B lxll &) | £ 5 ESRERME, FE 2€radA 4 BARE p(x)=0.
iEB HMEXIEH MDA, Bz, yEA, a€C, hea. W
(ax)™ (h) = hlax) = ch(z) = (ax)(h),
(z+ " (h) = h(z+y) = h(x) + h(y) = x(h) + y(h) = (x+ ) (h),
¥ A
()" (h) = h(xy) = h(D)h(y) = z(h)y(h) = (xy)(h).
Hilt x>z REZE. ERBHEFL €A A, EMXMFENMRCAHE ()=
280] 0; HEH11.5, X ABMRAHRKEENIE, H rad A
FAEr WESTHOEMFEIMREA, A=x(W)=h(x). HEME1L5
(e), XM HMYBAMNY A€a(x). XUEBR T (b) (o).
WTUFM(a), i A* B A(FEE Banach D BYILHEZSE], KR A" BB
H B8R, B Banach-Alaoglu ¥, K R w"-Ef. A=EH 10.7(c), ACK,
A Gelfand JHIPERE A" B w' -#HFME & LARH. HERZEIEH AL AT
Mw -HTERT T
B Ao 7E A B w' -, RATLAUEH
Aolxy) = Aoxhoy (2,y € A) (1
Ace =1 (2)
(EEQOELEY; T A REFFRE, EFEAPD)
BE x, yEA, 0. &

W=I{A€E A" .| Az, — Aoz, |<e, 1 <<i< 4}, (3)
HA z,=e, z,=x, 2s=y, 2,=1). WwEA B w -8, NITEEF—1Th
€A, XTFEA h,
| 1— Ave [=| h(e) — Ac(e) | < e, (4)
XEH2), HAE

AoCxy) — AoxAoy =[Ae(xy) — h(xy)]+ [AC(x)R(y) — Aoxhov]
=[Ao(xy) — h(xy) ]+ [h(y) — Aoy ]h{(2)
+ [h(x) — Aoz Ao ys
X
| AoCxy) — Aoxhoy | < (A + Tzl +1 Aoy | e (5)

HAGYHEROQ, MEE. |

e AR - EERE, RPaEN T CERLIEHLE.
11.10 T2 2 ¢: B—A £ X # Banach X # B %] ¥ # 4 X # Banach R# A
PHR L, R ¢ ALY,

iRl BigfE BYH 2.z, EAFP Wx)—~y. BHABEKRERRMIEH y=

Y(x).
BEARE h: B=C, Mo=h-¢RABCHHFELE. EHI10.7HH LM
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¢ ELR, FFUMFEA he Ay,
h(y) = limh($(x,)) = limp(r,) = $(x) = h(g(x)).

M y—¢(x)Erad B. HA rad B={0}, y=¢(x). N

#itr AAAEE L TP Banach K42 @ & & A B #H A FBE.

P, XA FE ALK Banach (VB EITARWEER. HHX AR
bt 2 HERMNBSEHRTEE.

fEEE 1L 9, B A KT EBAEEAE Ca) Al GE R H 89 ] BEAH.
XEAEPH—F AR E TN TFHRA €A, |15« i 2
|2l < |l =l * &AL AY.
11.11 5|3 # A &% $# Banach K& A

=inf-m¢ s = inf Izl = (re Ay £ 0) (1)
I |f [E3
0 s*<r<s.
iEBA BHAlzle=slzl, XTEBS €A,
|2 =2t le= Izl =s1zl" (2)
FiE=r
EHHRHMFHN €A, [ =rlzll? XHFn HERERHA
" | = lzll™ (m=2"n=1,2,3,), (3)
EQOPBR m KHARIFHSm—>o. AFFEAXHMEH 11.9(),
Izl =plxd=rilzl (€ A). (4)
Bl r<s. ]

11.12 EE 1{EBi%k A 2 % & Banach /X #.

(a)Gelfand T8 A —AFBEEHFTFHFASz€A), [zl =lzll-)EBRH
FFHEAS €A, |22 =1zl°>

(DARAFEEMAA ECA)PREANG S BEMNSEHFE Ko AN TH
M r€A, | z]*<K|Z].

iFBH ()3 ® 11.11 ARE, Gelland THRE— T HFEYHHMNY s=1,
(3| ) FHRYEMNY —1.

(LK MEERZENF >0, ATHESIBEMTF s>0. F >0, Ml 2>z £
——WHBEE A EEY, FTRAECQPRE&#M(H-MHA). Rk, &=
»r R——MFEA ECWAFH, FHRHEBRER s=>0. |
11. 13 ) 7ESSeHfR, T4 i35 # Banach R 36918 K F AR 45 6] RE 45 5 5 #u O
HFRE%R; ER—NER, HARKBREERAR. RINBELUETHFRY
X — A

()i X B'E Hausdorff 258, 4 A=C(X), #HALHAEH. W TEH z
€EX, f=f(RERZE h,. HHCX)E X LA R (Urysohn 5| 3), 27y &
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Wh.Fh,, TR z—=h £ X #&A A

RN ENS>hedr B—T h,. HEARL, CCXHOPHFEE—-TRKHEE M,
X FEAS peEX, BEHE—T ()FOMEH f. XHEHEREM SEHRE
RE S, e, f[AEBHPELE - AEXHFEIELERRNO, 4

g = fifi+ o+ fufa
B ME—1HE, S geMIFAAEX BN Eg>0; Wil g £ COXO PR
a] 3% . {H R EAAR A& W .

FR z—h, BRXMAFAH——MUHFEIREL AL X FFR. X%F
XEZMTFHRSEUFEMEILEERN: X 8 Gelfand @b y B C(XDFERH
WM T EH S 5, {3 v 2 Hausdorff #3b; FFLL y=7(H 3.8 F(a).)

BRI, X“B7C(X) 4% A M 825 [ 3 H Gelfand ZB#t R C(X) L@E S
o 55t .
(g 11.6 —#E, A RFIASMKA=ZAABENRYE. EHRERINE
HERARER WA FNRME BNANTEXTFENETL 2r A, AR
M R" 3 iif B 5

(xyseorsx,) — (€51 400 ,e%)
FrERHE T". XR_R—TRE AXCWAELR A 7 CA) F 1% &6 F.

(RN T, EHILTHIEFACGYTXENER, U RAUOH
BAEASE. (DNKBHRANITEEA U WARRINESHEADU)IRHS
Gelfand #$MHEE ., FPEA TR BERA T (b).

(D IHEFTFRAAEABOHE. RAER A B % Banach ¥, RAARAE

WITES, ki, < 1. XEKRE ,c AQ<i<mHH 1, -, z. BFE
EHAMNESTEA PEE. EXL

$(h) = (x;(h)y==,x,(h)) hEA (1)
WA AH—-AFEKCC LR FXE, AR ACCWL), ¢ BEIZN.
% $(h)=¢(h,), MM FHE is hi(x)=h(z); FHURE z B xiy )y 7. B

2, B h(2)=h(z), YEIXEBIRE A TRAE, AU L=h. T

2 R——m.
RERMNTUEBANASBA K EFEFTLIEK FRA BB AHEEEMH.

ATEZEHB, X

Ylr) =z ¢ (z€ A (2)
MWy RA T CEK) BFRE A EMFAB AR, & ARPRAH). =5 Rik
W) (2) =z, z= (z1,z,) € K. (3)

Miixt FEAN n BBREHAP,
J(P(xyy02,))(2) = P(z) (z€ K) (4)

hpdt i AW EATE S AXAE K Lo — SRR,
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PLx# 7 s S KCC SR BSH—FR A BN % A 0%,

FweC B wédK, NWHELESAX PHERAFTFEA €K, | P(2) | =<1
12 | P(w) | >1.

WIEM, BERAXEMEZMR, Gelfand A5 i 69 N B /b i 8 ok & 2 F
BrZm P,

| PCw) |<< || PCaryyeesa) s (5)

HfpEseE ANE. Bhia, - o BEANERTCES, NOBERFE
heA{ffg ¢(h)=w. B weK, FAE.

CHELZTANFHEMEPBERERNEBBNOES: X2 Runge M H Y #fE
w. EC P, ZWMANMERSHERMIEFHA.

(e) F—l FiBH ZE % L' -#ie s, Gelfand ZB#H R Fourier ZBHAIHET.

BARYH10.3FHDPFRMM MBI L'(R). AMITAARL [+
ad, He fEL' (R, «€ECHHS R R" L Dirac flfif; A PHEEREER

(f+ad)*(g+ @) = (f*g+pf tag)+abd.

it FEAteR, AR

h(f+a) = f(t) +a (6)
FEYTAW—TERE; XB f& f 8 Fourier %, 14},
ho(f+ad) =a (7)

BHEX—AERE. AEERAHRS D EHEERGARER) FTREER -1
#4, A=R U{co). % oL R BBESEhIIN, BAIFFENS FEL(RY,
W | ¢ | —rcofif F()=0, MBI (DHEH ACCA). EHIAE A EFSA, A
i A S 8BRS RITRAIA BrRE —F#.

B TFTIEHEAS hea BEERXGIH D). HEXFES fELN(RY), R(H=0,
W h=h.. BEFFEADS FEL(R), h(NHF0, MBTFENLE L.(RA()

_ jfﬂdm“. B h(f* g)=h(Hh(g), TLIEMN gILFAbhtE —A 1K E

b(xr+y) = blx)b(y) (xz,vy € R") (8)
WESERE o HA. B, ONEMERAMAFER:
b(x) =e*" (xe& R, ()

HeteR. FRMO=FWHA h BHEBER.

#HF =1, BXLEEANEHTLE23]9. 22 PR, n>1HHAS
[l oz -2V 8

DEE—AFFEL (m). XEmBHEMNXE[0, 1] L Lebesgue WA,
L= () [0, 1].F 54 507 0 oA 3 60 % ¢ 6 (LA 9 BE 5k 0880 1918 % Banach =
ia, BPAELHAEH. EASREZTEBRRLH Banach L.

# fEL=(m)HE G, REm(F(GH=0 WA FEGCCZIH, WEE
EW G HREGKY fEAEESS FHiEc(NHHFE, FrLl5 8 Gelfand 7
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W f ESRAR. MR £ RSN £ REH. BTULL” (m) M T

BHAHK. BH Stone-Weierstrass FH, L"(m) " FCAFTHFE, B AR

L(m) Bt KEEM 25 ), HEH f—fF R— 1%, 8 L° Gn) 76 C(a) .
FMNEE f~FRL™(m)3 C(A) L#5 %35,

BF%. F— [ fdm RO LMARAIEZ R, th Riess RIEH. A 177
{EIEW| Borel BE3E M BF o, WA
J-a:fdp;Zﬂfdm (f € L™ (m)) (10)

X—MELFERARSHIb A BX:

CIHEVRERIESTE, (V>0

Ci )X F A LIS ADH R Borel ¥ ¢, XHAH fe€CA)HES

}. = @ a.e‘.[p].
CiH#FV BIFH, ViR,
(iv)#&F ER£ A+a) Borel 22, M|
p(E") = u(E) = u(E). (11)

£ Vi )h—#E, Urysohn S| BMEKRFEAE F€C(A), =0, HHBEV
Zhh, T=03HEEN pEV, F(p)=1, FFU f AR L” (m)HHy 05, B4
(IOREM. XHEHCI).

ECi)d, Bt ol <1, HA C(A)TE szp}q:'ﬁiﬁ(lﬁ”ﬂp £ IFE W Borel

RN, PR T, € COIMRM [ | g |* >0 SFEETLAM A1 | 7, |

<1, ¥ Foll «<<1. QOO ERFF( fo} B L* (m)HF ) Cauchy FFF|, WMFTE f€
L= (m){# 1§ n—ocolii}
Llﬂ—}lﬁdp=ﬁIf,,—fl“dm—a-u. (12)

FRo=f a e [pl

FTHEIEVEFN, WEVHE, AIDFE FECAOEBEV ZH F=1,
a. e. [pl. HIBEAN1IXAROMEEGRFHIFER  WMBEHRO, BHCIER
i, FBENEBERBHVN{IFAL=VNI{f£0)=g. BEVEf=1, £W L,
F=o.

KB T DMK p(V) =p (V). BRERNEIN FEMESE KO,
(K*)=p(K).

# E R AWy Borel i, ¢>0, MEERE K MALV #B KCECV IFH
p(V)<py(K)te. TR

'u(E'] Q,u(?} = p!fV) {p(KJ +e = p:(Ku) +E£p(En) +e,

XIEB T Civ).

DM —TESHHEER AN FER AHZRHAE.
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MRRGE XA E R Borel ¥ ¢ M1 RZMEY, BD plo#=g=0, WCi)
HMEBITEFEMELET—TEERE, (I Y ERME——. TRGESW B MK
), L™ () =CA).

HAeMHEOVE S, A PEBEANAHEZ Borel EZEH — AW RELE A P H
%, RE ABAML S (M 18).

FKTHRALGE - FHMEEANE. F#EMF 2a@idg, (ERITHKE F L
FEEE, # FBRE-TFUELELUINMGEE, B m(E/F)=0.

ATMEMATEHEAASEARMG. AWM TEHEEHN.

FESR[0, 1]k TmEsieEdk, MALETHE ECl0, 1JBHF FTaHA
'}ilﬁ:

(iYEJLFa&HAE,.

(iIVFEFTAHANLFELSHFEAE, I FLFCSE.

FRERZ(EHZE D ER. E BFF 764 8 5R3 °T 0 4 /9 Borel A H(LL 0 W
JE D R T4 6.

MERARMNELITHFE, IEHRBR L.

i f, RE, ¥ RE, WEeRY Gelfand B# £, 2 (HADE 0.CA KR
(EoR%. %0 RFAXE Q. M3, W QRAFN. HAMLQWRAWNHEFE f
EL™(m) 18 F 2 O MIEERK. FROES ERSESR f(D=11HFA [0,
1A

X &

11.14 BY HRABAGRLIZTEIE A iz~ BN A LWL, HE

(z4+w"' =z" +y". (1
(Ax)* =az". (2
(zy)" =y"x' (3)
""" = . (4)

BAER, —DE RN 2 LT A FA.
(Ffa] z€A, & " =z, WFHF Hermite &) & 8 4 8.
flin, f—fFRBCX) EHMNE, SERNEZERL RN Hilbert 256 £/
BETREHERMAXE.
11.15 EE # AR LA 46 Banach K H z€A, W
(a)z+zx*, ilx—x" )V A xx" /& Hermite #9.
(WDrAM—Rik X r=utiv, ¥ u, vEAHBuAv A% & Hermite ¢,
(c)#43 7 e & Hermite #9.
(Dx AAPRTHEN S ALY 2 A Tidd), EiXAFA( ) '=( ).
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(e)A€o(x) % BALH A€ a(L” ).
iFRB (O BBRY. F2u=z+z", 2v=i(z" — o)W z=utiv BEH
(OIEMEZER, BR 2= Tid' BRI -1 2 w=v—v MwMivwi
Hermite 8, &H
iw = (fw)" =— 1w’ =— 1w,
BT LA w=0 3 B # i — 1.
Pl e =ee', (BEBMG); (MM =y " HiHh. &, HD

MAF ie—r 0« BFEN, BHe). |
11.16 T8 Z BanachfAK A AX#H&GFFPsrey, I A LHFAESAR
a4,

iER B ABRAMERSE, EXH)=h(z"). FXI1LUEQR)HEH
BERAE. WWisREZN. BREAPz,»xHHx —y W
h(z*) = ¢(x) = lim$(z,) = limh(x,)) = h(y).

B A REpaipy, L y=x". MNTThHABERER r—x" BEZEM. |
11.17 BY BAHEWE r—~z'# Banach L A, HXFEBI z€A
|zz* | = =7, (1)
WFRh B -fLH.
¥ lzlt=lzz 1<zl llz EHBEI <Nz |,
M XA
lz | <zl = [zl

H ik E /A BT V&,
lz Il = l=|l. (2

m b i HE
Nzz* Il = Izl =" I. (3)
a3, ()M BRAT.
TEE S 12 Eop s i E BRI R R,
11.18 ¥ (Gelfand-Naimark) HiEZ AR ELARXBALTH A65X#R B" -K
#%. T Gelfand TH A AN CA) LHFERH, ELA MR,
h(z*) = h(z) (x € Ah € A) (D
A& F
(z*) =z (x€ A. (2)
3% 3 3, r & Hermite #9 % Bt % = 2 T R,
T (2) R ER Gelfand THRIL A FAEFHMNAB N CQOLEHARTE
——dtigE, PR RIS R KRR - R,
R EREE uCA, u=u", hEA RIFEIEH A(WEEH. W FE
¥ e, & z=utite. & h(uw)=atif, a» BATH, W
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h(z) = a+i(f+1t),zz" = u* +t'e,
A
E+H @+ =lhD P 2P = llze" | < lull®+7,
&
o +F 2t < |ull? (—oo<<t<<oo), (3)

(3, 8=0; BTk hCw) RILE.

2 r€A, W z=u+iv, HP u=u", v=v". Ll 2° =u—iv, Bk u fHlv
LW, (2)RIE.

FRAEEIE > FTREEMEN, Ml Stone-Weierstrass EH, A 75 C(A)
.

£ rEAHH y=xx", My=y", KAl ¥y I =1xII* T »BEANKEL,
B m=2", [yl =Iyl™ FUBELEARMER 1190, lyl-=I
yll. BHR y=zz", @Ty=|z|°. Bl

lzlz=Iylle=lyll =zl = lzl?
K| zlo=lzxl. Bt r>zr B%E. A AZECWOTREAMN. BIAX
ZECA)THE, RINES A=C). IEE. H

FTHEEEENAFFESHENSHNR. RIMNENARPEAET Gelfand EHRE)
#, UESHERAKRER.
11.19 BE ZLAROAAX:XBRB KM, Fr5x AL A
b FE, MK

(Of) = fox (1)
ZLT Clo(z)NB ANWEERAR T, FFEHEA fECGW)), EHRE
v = (¥f)" (2)

b, B (DL, FQ=ARM ¥f=ux.

iR AR ARG AHEAESE. W R2os EWEZRH, HEEHE
(2). BERMEA, hhEAFH 2h)=2(h) B by (z) =h,(z). EHE 11.18 &K
hi(x* )=hy,(z"). & P REAETLHE—FHA, dbHEH

h(P(x,x*)) = hy (P(x,x")),

% h, M h, A& BEE, B PG, 2)HTE APEE. Bl A Mk 2]
M ERENFES yEA, h(p)=h (), B h=h. BRMOCENT 2 £
— . BN ARES, hitEl z B A (o) LH R .

BB f>f o 2 2 Clo(x) B C(0) EH%SERM, EEAFEIRE.

TRE(HE®E 111884 foz 2 A B —TRE Gelfand ZEH. RATEH
vf, THREICfl =1 fll- (OBAZEILIZDR. F Q=207 =

z, BB vf==x.
¥ OZEEFR 11.19 FRFER MM &, 8 A [ Gelfand iR fx BICICH
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fORTmEEN. INMECSFLEHFRE. EECGETFXMERALENF
SHEBY KRB i EMEAEZRE, FAETEIEARZSHR.

FHBRAOGFERFTFEABEERNEL. EFEASEHRETTEESME, R4
4.1 F Hermite 7Tt B Hermite F 7748,
11.20 FE MRk AALANSE TH Banach K$, €A, r=2" # B o(x)
FOSA<OMEH, MAELE VEA, #F y=y" H B y' ==z

HERAHMEHFRAEBRERESEN. XHLWNUA A HREMILL.
FEBIMEEE 11.26 PREFIZHRETARE P L, E¥HTEE 1131
4 31F BH .

iFRE ROQORMEEEEZRCETO/RE, WHFE FEHQER FU=
AHH (=1, X o), TATATLIERE L 10. 26 —FH

y = f(x) (D

EX yEA. HFER10.27, vV=x. BITEKIEH y° =y,

FH} 0 RHEEN, Runge FHEMHTETA P, EEQWEFELE -
WF f. LA

2Q.(1) = P,(0) + P,Q1) (2)

FXQ,. HHrQA=fQ), WA Q, UFRHEFXUWHT f, EX
yo = Q.(x) (n=1,2,3,), (3)
H2), WX Q AHLENK. HWHx=z", HIHEN y.=y,. HEH 1027,
y = limy, 4

By Q—f A Q.(0)>f(x). MEBEXNERELN, Hermite TAEGHE
AT vy =y B EHEM @ HEH.
HREAMBE, . A-A/R BEBRS.
() =n(y)3HHz=x—y, WM2zER, Il 2" €ER, BENH p(z")=p(2)=0
GEFE 11.15), U x(z*)==(y"), XiFHALK
[#(a)]* = xn(a®) (a €& A) (5)
EX—E, Za€AR Hermite 8, n(a)R . BN BEZEN, n(y,)—>
xy. BE%W A/REWFACER 11.19), A/R RE ¥4y, Ml A/R 5 854X
APESENCERE11.16). Rik#EE x(») &R Hermite . Ll n(y)==n(y" ).
BRATEBE v —yEA HREP.
RE® 11,15, y=u+iv, HP u=u", v=0". BIINEHT vER. BEN
r=y", BTLIH
= u* — v + 2iuv. (6)
BhEAKE—ERA HNvER, h(v)=0, U A(x)=[r(w)]. BHEHE
Go(zr). B h(x)#0; # h(u)F0. BER 115, « A PA[#. HH 2=
'y (BB uv=0. BE¥ v=u""(uv) BITEFE v=0. IEEE. ]
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i ()T, oo), MWH (10, o). XM (v BSE L) FE R
S RS .

Xt F3E 32 B A &8 Rz A3

AL S R ST HRMAR. S8 I T BT B YRR
P TIZBIES. BREAOGERRE, RINESHI TX -4 EXTENER
g, BIWEEHBEFBEEE— TR 2€A L B AW A BPEDF
A, BEZHE, FERKEEGHEHAE A h iy, —TTREAEERE x XTA
A, £EARMGE. AT EEMHEFECGERILIDBRETX—R. HA
H—TrEra AR - (GEH 11, 25).

11.21 O F # S E BanachREAMWFE, SHPSHLTREES
I'S)={xr€ A: W FEI s € Syas = sz ).

BRIV S R X84, £ SKIEMMATHUT . BIVERHBIHS.0ALTHRTI

fAf 281 o

(a)T(S)Z A & H] TR 4.

(b)SCI(T(S)).

()£ SRTHEK, I (ISR XM,

HELE, Exfly GEASESATHE, Wiz, z+y My ink; EHFE
HIEADESE, DORAM. XEMHT (2). BRBA seS 5/ x€T(S)H
M, (bR, & SREAHE, W SCTrS), L DS)DITS)), XM T
(¢), HHRE ME)CE, ME)EREZTHD.

11.22 B /HBi% A £ Banach %, SCA, SR L # & H B B=T(I(S)).
M B & % # Banach &%, SCB# B3 FH AN z2€ B, gs(x) =0a(2).

{ERE K e€B, 11.21 i B & S M # Banach . BE €
BHHx A mal, RTUWBIEH = '€B. B¥ € B, T/ yET(S),
ry=vyx; MM y=z 'yz, yr '=z"'y, XA 7' €T S)=B. |
11.23 FH /i A 2 Banach K#, z, yEAH B ay=yz. M

olx+ y) Colx) +a(y)y olxy) Colx)oly).
{EBR 4 S={z, y}; B=T(I(S)). M z+yEB, 2y€EB, EFE11.22 K
AR EIEH
op(x+ v) Coplx) +o5(y)s oaslxy) Coslx)as(y).
EY BRZHMN, WFHEA 2€ B, 0p(2) & Gelfand Z# = HEK. (A&
Gelfand F$t 2 B iR KA S E EAeRE. OE A
(r4+P'=x2+y, (@"=zxy,
RV B PTE G, B
11.24 BY i ARBFEMESHMAE HrcAHH =2 x, 0 x § A IE
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HWH., — RS SCARIIERE, £ SEXHBMIIFAY FEM2eS, » €8S.
11.25 EE B AALAH44 Banach K $, BREAABHEFFEHFAHEAE
*FHEEAMKN., 0

(a)BAA A RZHBTRE, #8

(b) 2t FH /M 2E€ B, o5(x) =aga(2).

FEHBEEHEEN S EELZEN. AT B APEAR.

iERR BAIMHE BRI MR EHENFL. F €A, za” =x" FHMNTF
B4 vEB, xy=vyx, W =€ B.

BE s HEXHEMN,E, THRE vEB, BIIXEAH zy" =y z, HABRIE
WH, AN 2 y=yr'. dik#EH BU{(z, 2" }RIEHWH. BN B EBERKXE, fF
kL re B.

HXTHENER B ITEZMSREB +, 2 BETHAH.

Bi% 2,€B, z,—>z. HAXNFHAE yEB, zy=yz, UEFEELSE, &
A zy=yx, NXH

' y=(y"x)" =(xy" )" =yx .
¥R, MFHRER, 2", =x.2" s RFB 2" z=zxz". FrLId EEHEN € B.
XUEB T B 2K, (a)fRiE.

HEARH e€B. HiE(b), BE z€B, x'€A. BRIz BEHH, @'
i, XHI 58 yEBAXH, Mz '0E. Ll €B. n

(FX—RWE—MAEER 11 20 (IR .

11.26 BE “TP{"—EATAMEE 11. 20 85RE F & H.

iFH & Hausdorff i Kt EH, A6 Hermite( WTHIER )T €A R
MEAEMEB . HFEE 1125 BITLIEEE 11.20 AFLI BER A 618
. N

EH11.25 M F—A R AR EHE 11, 18 M40 A& R 438
B B* -R¥.

11.27 EX 1EARAENASH Banach ¥4, “c=>0"#HER r=2" M o(2) [0,

oo )

204] 11.28 ®B®E H#A B -KHARLATEHMK:

(a) Hermite T A % &) .

(b)EF z€EARXEFH, A o()=|=z].

()% yEA, B p(yy )=l y1"

(D)2 u, vEA, u=0#H8 v=0, B utv=0.

(e) & yEA, B yy' =0.

(D% yEA; Metyy £ APRTiEM.

Bl GAFET2EALE—ABRKEREBCA P, diE®E 11. 18 MEH
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11.25, BEZ#H B - %, EEERMET EM Gelfand F# B=C(QOHHAEF
¥E i
a(z) = =2(A) (z € B), (1)

BB zXFAME, AR BHKRKKEHESE, 2(A)E z &) Gelfand B #
HER, - EEB HTER.

Er=z", EE11.18 A 2 A FAEAERE, (DK,

WFE—EEM z, (DEBp()=[zll.. BRI BMBRFEHEMN, XH
|2/l w=llz | .XIERT (b).

# vEA, N yy' J& Hermite . FFLL(O M (D) HEH, HA

elyy' )=y I = llyl*

REBZ Mo 5P —#. Se=lul, p=lvl, w=utv, r=a+t

8 W c(w)C[0, a), ®AH

o(ae —u) C [0,a], (2)
MDD | ae—u | <o FIHHEH || Be—v | <p Brid
lre—wl| <r (3)
BN w=w', (a)EREFc(re—w) BERN. BT
olre—w) C [—r,r], (4)

B EHRHF o(w)[0, 2r]. F& w=0, (DHEIE.

BIMNEB (OMIEH. 4 z=yy". Wz & Hermite H3 EERIEFAME—B
IRREZEE B, Wz B A FASC(ERE. hQ), RNB\BEEWEE A £ x>0

E% B=C(a), BUAFTE z€EBERE A L,

z=|z|—=x. (5)
Hdz BELMWCGEE11.18), M z==z". 2%
zy = w = u+1iv, (6)
Heu, v A K Hermite Jo. #
ww' = zyy'z' = 2z = 2'x, (7
LN
ww = 2ul + 20 —ww® = 2u’ + 2v° — 2z, (8)

BH% u=u", Ha), o(u) BIH, MIMaEBEEHE « >0 Kl =0. M
(5), 7E A F 227<0. BE¥ £z€B, HKADEL — 2220, REG MWDEA
#H w" w=0,

(B o(ww" )Co(w” w)U{0) (5 10 I ). Filk ww' =0, B, XE
SR AL 2720, HO)BEHNAERAMNY 2= |z | WAL TR z=0, (e)
8.

BiE., (DE(BHIL. n

0 7E T LIk 5 — R g s E B s SR, Hh sk AREER.
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11.29 FE MERAAAZB'-X#, BEAWHHFRE, e€B, # B THFA
€B, 2 €B., WFTHA xEB, ga(x)=gs(x).

iEfl B sceBHHsFEFAPFYEL RINFEEH'€B. BHH o1&
AFafaE, Bt WA, WA xx® ik, 3 H 0€0a(xx” ). HEH 11. 28
(@), galxx" )CT(—co, o), BHa(zx"VECHPEFEBESLE, FH 10, 18
W g (xxr* Y=oalxx" ). FFLI(zx" ) 'EB, HE 7 '=x"(zx" ) 'EB. [

1IEiZ &

11.30 EX 2% FRAH WS Banach {U¥ A FREMEZ R, HFEH 2
€A, EWE
F(xxr™) =0,

FEHEABRE A RTHWIFEBREERF WS CF'HERSRERE
AR R/ K)
11.31 EBE A A x44) Banach A A LS HENMAELZRHF LA TFFHA:

() F(z*)=F(2).

(b) | Flxy®) | *<F(zx* )F(yy").

() | Flx) | *<F(e)F(az" )y<<F(e)’p(xx" ).

(D FHEAEFH €A, | Flo) | SF(e)plx).

(e)FAA Ee9 A ReiMsdh, o, AR, W [|F|| =F(e); #F
s FEA €A, AeFA 2 |<plxll, M Fl<pg?F(e.

iERE # z, yEA. 4

p=F(xx " )yg=F(yy )yr=F(xy ),s = F(yx"). (1)
H R T/ o€ C, Fl(x+ay)(zx" tay™)]=0,
ptarta+|al’qg=0. (2)

Wa=1Ha—=ibt, (DWH s+rMiGs—r)BEM. FFLL s=r. ¥4 y=e K{EH
Ha).

ZEr=0, (DWEBRM. & r#0, B2V Wa=tr/|r |, X8t BELH.

W (2)4E R
pr2lrltt g =0 (—oco<<t<oo), (3)
B r| *<<pgq. XU T (b).

HHee =e, (OMAERIR(DMIFHFER. MNTHE -S>, B>
plxx™ ). Mo(te—xx" DEHRELFEEP. HHFH 11.26, fFFE «u €A, u=u",
8 W=te—xx". PFTLL

tF(e) — F(xx*) = F(u*) =0, (4)

EH U HE
F(xzx' ) < Fle)plax™ ). (5)
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() 15k,
2 BEEM, P =2z, ML 23 #HBo(rr )CTo()olx" ), &
plax*) < p(D)plx™) = p(x)*. (6)
B, (MG HI()FH.

A BRSTHN, WHTFES €A, (DML, I FIl =Fe). #H x|
<Blzl, BYplar <l zl Iz | Q& | Fo | <Feg” |z,
X T (o) B FFBRHT L.

P — R 2R, RINEES F(e) =0 # B3 F(e)=0, MY FTHT «
CA, F(z)=0; E—AMHEE. M7EIERNE TSRk —BERNEZ

F(e) = 1. (7)

i H 2 A f9fF# Hermite THI#ES, HE2H WHAME. 8 H MiH Z%M
goEMHHhE®11.15, A=H+iH. #i(d), FEH EHRHEHREBN 18
LM R, NTTHUEHRY H EHLREZR O, WEMN 1 AW =,
Ed'.}‘e HNiH, W

@(y) = 0. (8)
H R y=limu, =limGiv,), EP u., v,€ H, W W=y, iy, #(c)FCd)
BRI
| F(u) P < FGd) < FGi+4) < llus + |l =0. (9)
By &(y)=limF(u,), (8)iE.
S5 20, FEER <o) r€cARRENX

z= 1 +irg.;sx: € H, | 1 + el <rllzll. (10)
¥ r=u+tiv, K+ u, v€H, I .r]'—uﬂ].rz—v]}'_ﬁﬂiﬁ . A8 HEH
F(x) = F(u) +iF(v) = ®(x,) +i®P(x2), (11)
&)
| F(o) || oz [+ o) IS Tonll + el <-lzl. A2
E EE. H

I8 13 AYEXT(H—FFER.

FEREMF—UREMNSEMNEMNXR—Hh TEERRLE EEF
Bochner £ FEE RS EMAENERBHROKIR. JB 4 IBEHTART
— AN BB - EEER .
11.32 28 /8% A & %3 Banach R#, AARKERZTE A, CLBOHNE
ETFRELTASTHE, B

hi(z®) = h(x) (x € Ash € D). (1)

FKAALBRF(O<I®HHAELHFHES, MAALIR (O]

&4 F5 A7 iE & £ B) Borel ® A p 9% 4, MAX

F(z) = J' idy (€A (2)
&
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I THEKPeMZEe——b5, CleGANHETHHE,
B, A L& THREM:E RBFELK 644 5.
iERl HuEMHFHFH@EN, WMFRERELHERN, FHET(DOERS

(zz' ) =1z7, F(Ix*)=j |2 1%du=0. B¥ F(e)—u(a), FEK.

EHFEK, WHEM1L31(d), FEAMBRERO. FFLIEA FTFEEZR
F, FHRAE s€EAHBREF(2)=F(x). FL L, HER 11. 31(D),
| F(z) |=| F(x) |< F(e)plx) = F(e) |z | = (x € A) (3)
hlkEH, FRCAMFER A LHEN F(e)MEEIZE., BEEHN CL
FHEAREEHNOEEIZ R, HE Resz Z#MEFHE 4L T 1IE | Borel #1 fE u,
|ull =F(e)3BiR(2), HA

2(A) zj ddy = F(&) = lpull » (4)

RMED =0, TR uEM.
B (1), A ¥R Stone-Weierstrass FHE B, MME CQOFRE. XE
H . B F HE—WE.
MP—ABER HitMRETE rcAMBNFRERE. BHANEIER
ZRHAE r—=x(MWRERCGEHFRD e Q). EER. |
R, BATIESE K 89 % S B AT 2 (D52 7T Fe i),
11.33 T8 # AZBLANS LM Banach K, KA LARF(e)<1 #
A EE R Fey$4. 2 FEK, NTHEARREG S HEHREEHA .
()3t FHH 2, yEA, Flxy) =F(x2)F(y).
(bFHEA €A, Flazx" )=F(z)F(z").
(c)F & K &)3% 5.
iFBR (DAEBMDEFEALH. BREMDMARY., ik x=e, (b)EH F(e)=F
(e)?, Wi Fle)=0 2 #F F(e)=1. ¥4 F(e)=0HfE# 11.31(c), F=0, MM
FEKM¥AE, BE Fle)=13H 2F=F,+F,, ,€K. BRNIBEIEH F, =
F. B#R. Fi(e)=1=F(e). HF z€AFHB F(x)=0, NdEH 11.31(b),
| Fi(x) P < Fi(xx*) < 2F(xx") = 2F(x)F(z*) = 0. (1)
FRF EFHNESEMe b5 FH%E. gL Fi=F. FLI(bER().
HTERH(OBAR(a), BFEK A, BA F(e)=0, TEXFWILAE
B; B4 F(e)=1, RATH Y EIEN () MR, A
F(xxr®y) = Flzx " )F(y) (x,y € A). (2)
Mrfd | zz” | <1. HE®R 1120, FHE 2€A, z=27, {17 Z=e—xx".
& X
P(y) = Flzx"y) (y € A). (3)
)
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GOlyy*) = Flxz* yy* ) = F[(axy)(zy)" 1 =0, (4)
LA R
(F—®)(yy*) = Fl(e—xzx")yy" ] = F(zfyy") = Flyz)(yz)" 1 = 0. (5)
B A

0<"@le) = Flax') < F&) || zx" || <1, (6)
(HFGIBHOMF—DPEEK . & &(e)=0 M &=0. F d(e)>0, (6)iH
_ . D — ._F—-@

F = ®(e) Me}Jr(F d) (e) Floo — a0 (7)
B KMTENMAS. Hh FREESA, RINBH
d = @(e)F. (8)
FRTE(2) M (B FI(3) HEH.
BE, NOFED (B TEE—EFXTR, fg A~ Wt G AR B X e 1
#n=3, 4, 5, =, w=exp(2xi/n), x€EAHHz,~etw "z, ny
z = %jw’zpz;. (9)
p=1
(D WIFHE—AHEHNTE, EHARITEHHEE,
S = D =0 (10
=1 p=1
N
-]
1. UEBAfip kg 11. 2,
2. W F7E P Bl A b 4 i 80 T G BBGR I IE B Wiener 3|3 11.6 &Y
MR 5518,
3. #& X &' Hausdorff & [d], B X MAFES CXOWABBZEFER
R g — — X iz .

4 EHETAEZERAK AUHYTRRAEH(LER 11.7). #F: & f
CAWUM, 0<r<1, f, B f.(D=fCGDEX, W f, BU" EHEX A —20
& EF € 23 (ki

5. i A B2 ¥ Banach ¥, r€A, fEAEz WHBHENMFREQECH
oufi FHMTF AWEBAERE R BEYCAFEBy=f- -z, A=
fR(x)). FHA BEpany, EH yH 2 M fHE—HE.

6. 131 A 1 B B A5 #: Banach {03, B R BN, ¢ A-BRFAE, K
ﬁjﬁE B q’ﬁ%#ﬂﬂz Ap—=As 35}

(ah)(x) = h(Pp(z)) (x € Ah € Ap)
S Y. EE a B A Bl A METREEMFEE. (WAEBTRERKRE B——
B3t H A MR IbRE R ¢(o)(zE A)BY Gelfand ¥ 5 H AR TH. )
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e -— amm, e

@A RFRYE, B=CK), Hh K RAMEZTHI, ¢ & A F B gk
g, XAHFIRE a(ADTTLLE A EFHE, HEF ¢ B—— 1R,

PRH—MHF, Eb ¢(A)=B{Ha(As)#Ax.

7. 7EH 11 13 E IS AZ<CA). FREEHZE TR,

8. 7 11. 13(H PR T Lebesgue Jl B AYMPLLPE R AT X MG RER
# Lebesgue iilf B # N {T — 1F 0 AF 7

#hEM 1L 13O PR —-ERET.

9. WC RBPMXE[0, 1] LA ELTMERBYNRE, LA AEE
B, L

TFE =0 hat+ s
i .

(a)iF 87 C' &2 sl %F #a Banach L%, & 1 & A9 K FE A8 =5 fa].

(b EE p, 0<<p<l; & ] EFA F(p=f(p)=08 fECHRE. XN
JRCYHABEIFBEC /] REA 1-HREMN 2-FAK. (XHH—1Faa
ABAFELRARAENF TS 10 E2IE S5 bR, 45 C/
J FH?

10. 2 A 2ER%, {EG fcAEL LK

f(2) = f(2)
SEE fFEAMB W f~f R A LKA

(XM EREFIEAERB -7

(b)o(ff*) B RAELM LG

(DA RBRERSXTXFMMYGRIEZSR?

(DFE B[, 1] EMIEFRMR Borel g, M

1
f— J_lf(t)dp:(!)

BAFWEZR. BREAHMIEZR?

11, BHAXHRESETAEARTRET | WEE. WM, /X T Banach
REPHEANA z My, =2, y¥'=y, zy=yr. MHEr=y, RE [ z—y =
1. HBA#E xyFyr, X— A BABAL.

12. &%t F Banach REPHENS z My, zy=yz. HEH plzy)<p(x)p(y)Hl
plx+y)<p(x) +ply).

13. & : BRMEH, £C LU

lwl| =|w [+t|lw | (w= (w,w))
HUTE. NiEARFAE X2 HEEARNRE, HUNEFRYE:
|yl = max{ [| yGx) || : | wl =1} (y€ A,
WHF yEA, @y R yHEEEE. FE-ATEEN €A, B
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o)
r = .
1 0

UE B4 F 7] i .
(@ |z | =t wll » AT |l x|l =z
(bolx)={t, —t}=0a(x").
(c)o(zx® )={1, t'}=a(x" x).

(Dolztzx")={1+¢£, —1—1*}.

(OFENTHMEAETHEILIMIEI12HREEN.

(DEXMF yE€A, F(Y)R yHWATEZM, M FRA FAIEZR.

(%X | Fll =F(e)[REME11.13e) JARIEL, BH Fe)=2, F(x)=1+
£, M | F | >t

(WEKRA FHE (<1 AIEEZER fHESRER 11. 33 B H),
MK HiFEHE, REoRA FNANTTREHEZSR. HEXHREEEHE 11. 33
()=(RBEABERPERTEN.

4. ER FEXWEEHs RAREES, EXMTER PHERNYEG—4H
Tyy vy x, MB—HEZ By s ¢

Secplx —x;) = 0.

1 =1

()i BAX F | z€R", | #(x) | <¢(0).

(b)i%.88 R" &4 &R IE Bore! #l B #) Fourier B #: & IE & M.

(c)(Bochner FHDE(L A M T HBHATH: oA ERGPELH. N
¢ & — A~ FRiE Borel @) B &) Fourier & 3,

BHADERREL(R), AAR10.3F (DA 1L13F () FREMHH WL
. £ f(x)=f(—z). EH

f+ad—>f+ad
ALt EHE
fra—|  fhdm+a©

ZALHESK. HAE11.32H 1113 % (e), AR WHEEFRZTE A LA

L,f%dm, + a$(0) = L.(}'-I-a)dp.
£oRu PR $RH, s FEAN fEL'(RY,
Jmfédm, h jr}da'

Bl d=5. (LFFE, DAREER b, 8H o=p)
(D P RIER" LR $(o)<1 fFTA HRIER R 6 9 A. REZ D
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£ %) Fir 4 g .

15. ¥ A B ¥ Banach fL¥ A P KEE S H. FRAEPCAR—1A-#
X, HXTEN €A, |7 FALTHNBRKESTEAL LHRAMHE. CF L,
AR—1ANR.)

EHITA A LRNZIAR—-T AR,

A FRHR A # Shilov 1 5. X4 ARIE R A2 £ 4 eR B0 B OB R R 1.
filtm, X4 ARBMREE, 0ABRGERE, E2ARMGES A WHPLR.

EARA . HANBAFE ANRE, EETFTABXTERNS, B AF
FHETERAMR. (UESAXFRIEALRYLFR, FFHORRM R, B
Tiy vy T, €A, z.(hy)=03HS

V={he A: |z |<1,1<i<n}.

Bk g @A, FEZEA, |zll.=1HHEERL-VLE |z | <l #Hy=z"
JHm BEA, MER L, WFFRE L |y | <l FFRlzy <1, AX
—HEEBEBREEVH |y | =lylle, FUV 5GTA-HRLHEK, &
JG he€B FTRABCHIFHB=IA.

16. 8% A B Banach 0¥, m BE ¥, m=>2, K< HMWFE z€A,

lzl"<Klz"|.
IFHGFEERR K,<co, n=1, 2, 3, —-{#{8
|zl|"< K, |l 2" |l (z€ A).

(X HES T &3 11.12.)

17, B {w,)(—oo<n<cc)RIE¥H, #18 w=13FBEX FHEAEEHE m Mn,

Wombn S Wt p «

A=Al REBES L EXMIA RN fHRE, HEH

n

I Fl =271 fw | o,

—oo

EAER. £ AHL
(fxg)in) = i fln—Fk)g(k)

k= —oa

E X e,

(a)MEBH @4 Alw, ) R3EH Banach {CHL.

(b) i@ T UERA Ry :ig{(m.)”'mﬁﬁ R, =fﬂ@.)”“ﬁl{#ﬂiﬁm.

(e) KRl #biERH R - =1iﬂ(w-n)”"#z§a¢ﬁﬂ <R..

(D)4 A={A€EC, R-< | A| <R:}. iE¥H 0 5 Alw, | BB KHE R 2 [E 7] L
#E, 3 H Gelfand £ A F AR EL Laurent .

(e) % B {w, ) BT 3 5k BUE

Cidwn=1.
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Cill Jw, =27,

Cil)#EF n=0, w,=2"; #&F n<0, w,=1.

CV)ew,=1-+2n%.

(V)& n=0, w,=14+2n; &H n<<0, w,=1.

T FE—F R, A RER? B—f Alo ) RAFEM—HEXRAFEEHL
W F .

(DA{w, ) BEFRAGRE?

(QRBHEAlw,), UBGERERN A, #18 A 524t 55 7T R B L7

18. i A B& 11. 13 ¥ hE LAY L™ Gn) 698 KPR 5 8], WEH

(a)A B&H LA

(WOAFRBEHERHESWROBSTS. #F: & py por p3r A
b EAMFNS, P E—SRHEM SRR, Fle ! RE—HFREI, W AP
GENFERAHRFEV, 8 p.€V., HAHFERYE o€ C(OFEREV. L, ¢

=w

19, @ L= (m)M@ L —8, M. & f.eL"(m)HHETE L™ (m)B 5 ibz
T fi0, WY p€ (0, 000, [ 1 £ |2dm — 0. BRLHIEF BHES B AT,

20, IEAAEH 1L W TEPLN:. HFEB A LHNAREHEZR,
| Fil =F0)=1, W F&IEK.

#il: €A, ||zl <1, 4 F(zx")=at+f, _'},r,‘——,rx'—(—é—"l-iz)e, o
colt<oo, MAER 11. 28 iFHH o(xzx” Y0, 1IN
| Flyd I<< lTw ll =ply) < I%-hc

5| # 5. 26 —HE AT,
21. FEC* vh, K, FTA A (e?, e OMM, K, DM, 0sf<

9. ¥ FXBEE, iFH K, BEHXANAE K, A& . XT Ki={(cosf, sind): 0
< O<2x}IN{A?

0 0 1
22. E%—’FSXSE%MH{G 0 O|AIZEMYBEMS
l‘ﬂ 0 0
a x ¥
M=1|0 =z w|,
0 0 a

kg s o F O 11 21 ) AU R AT B,



% 125 Hilbert R ENEREBEF

A& HR

121 EX —AHEmEBEEFRHBEIARZ[EBELE), R H hE—3t6E
B, yWFEXNEER(z, IR, Iy ARSI AFEFE, F18TFH
jﬂE;ﬁE::

(a)(y, p)=(x, y) (BRIt EEL).

(b)(x+y, z2=(x, 2)+(y, z).

(c)axry, v)=alx, v);s H 1, vEH, «a€C.

(DX FRE x€H, (x, x)=0.

()N z=08/f, (x, x)=0,.

B, BEy (2, ExHERERE, BFE 2, ER vy LR ERH.
AR XFRBARIRA—AFH .

filz, =0, xz EXFy, AMIERN Ly BEH, y=0EKEF(y,
=0, | XFZRMHHK. & ECH, FCH, ie9 ELF#EMREM€E, y€
F, z|ly. #H, E*RE58ITcEEXMTERRE yEH HWESR.

BANHSE A LUE M E X

|z = (z,x

ML, T8 1.2 WFX— K WREBIWELZRESEN, HEN
Hilbert = 4],
12.2 E® R HRARZM, x, yeH, A

)IIZ

| (. < =l Tyl (1)
Ei: 8
lz+yl < =l + 1. (2)
sty o FTHAL2EC,
[yl < Az + | (3)
% HALE x| v
B 4 a=(z, y), WEMNITHESH
0 faz+ylP=1a*llzl*+2Re(at)+ | ¥ °. (4)

M a=0, (DW. HF =0, (DHNGOEHEEH. WP 570, M A=—0a/
Iz 2 HXAA, (DOER

il
ﬂﬂil&r+yl|?=l|yllz—|a||2. (5

I x|
I T(OHBIRAY « 0B )ARY. FHOMMREAERREDMSE
. N
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EE: BRIERAHRMBE, ABERFE H KA E Hilbert %38,
12.3 BE HAHETHANLECHOER—WEHEISLE L.
i FiT e e

fx+ylli4+ =yl =2lxr|*4+2]|y]|*® (€ Hiye E) (1)
RAEL |zl *=(x, 2)HEBHH. 4
d=inf{ || x| :x € E}. (2)

B, EEW || 2, | —d. Eﬂa%izn+1,)'&£- |t || 2224d%, WAL (D)

Ha, Max, s My, (DBAAWET 44, FFUDOERE (.12 HPH
Cauchy 5, MMWAFES 2x€E, ||zl =d.
%.}'EE%E ”}'” =d, Eﬁﬂiﬂéfﬂﬁﬂﬂ‘ﬁ'ﬂ?‘]f J?F'J‘Lr‘ N T Ny '}ﬂﬁ‘lﬁ:

. il y==x. ]
12,4 E® FMAHOSHAFZN, N

H=M®BM".
FAAH M, X SEERREMEM-E HOATFEH, BMN6E0}, ME H.
75 (6] ML FRA M ) IEZZ #h.

iERl # ECH, il s 9R¥, (z, YHEEEW E'R HWFER, &
12,2 Y Schwartz AR (DNEekF E- BA M.

X EMIFHzEM, Wz, 2)=0, FFLL 2=0. FR MNM+={0}.

% r€H, NAER 123 FEG 2—M, HFEneMME | z—x | B
N, & r=x—1, WMHFHAE yveM, |n <[ty l. TRHEH 12 3,

LEM-., Bl r=xz,+x,, B{WEHAT M+M+ =M. n
it TMAHSAFEE, R
(ML= M.

iFRR E&XFEMCMHIERERE, BX
M@PM = H=MG M),
M AFRER (ML) L R F 254 n
EMAAELAR H f93L4E=s@ H " .
12.5 BB Hi4d
Axr = (z,y) (z € H) (1)
ey H 3| H' E# A EMFIE y—~A.
R #FyEHHE ABMEN, EH12.2 iy Schwartz KE 3K (1) 7 H
AEHFBIAI<IyI. BH
lyvlt= ey =Ay Al x> (2)
Bk EH Al =1x1.
B FEEHED aAe H BFEADD.
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ZHA=0, M y=0. HFAF0, ® NIME ABWFTEN. HE® 12.4 fF4£
& N(A)Y* 2570, HH

(Ar)z— (A=)x € N(A) (xr e H), (3)
mﬁ*ﬁ%ﬂﬁ(ﬁr)(zg 2)‘*(.{'\.2}(?‘ Z]=G Eﬁzllll:i‘i }r:(z. z}_'(fxz)z W{l)ﬁﬁj.
u

12.6 B X (o)A HPHBEXSEAY, UTAREPHE-PEE
A A

(a) ZI,. L H 69758 bW 8.
(b) Z | x, | B << oo,

() D) (zry) M FEA vy € HUKH

H T FIEZ B RE, BUS(a)5HRE(OFH
{FBR BT i7j B, (z,, 2)=0, FKX
|zt otz 2=z, 12+ + zal? (1)
o FAEW n<<m B3r. FFRL(b) Eok#HF Sz, WEME H P8 Cauchy FF3].
F H32%&, (bHE¥(a). Schwarz RERXEH (AR (). &5, B ()R ar.
EX ANEH

Ay = D (yx) (y€ Him=1,2,0). (2)
=1

H(c), MWFEA vEH, {A.y)ldh; Filleh Banach-Steinhaus FH, ([ A, |}
AR HE

Al = s+ otz =z 124 Tz 22 (3)
BT LA () B (b). |

ARET

f B8 L so R 2 it iR, BCHD BITE ¥ #R Hilbert 256 H# {0} E£ &R

RGME T T Banach {LH, BL
| Tl =sup{| Tz | :x€ H, [ zll <1}

B, RIWED 2CHHOAE -G, EZEE BT UL

AT — A~ 181 2 T A A A — e T 4R
12.7 B8 2 TERH)HANFEAzE€H, (Tx, x)=0, A T=0.

iER HF(T(z+y), (z+y)=0, RiAE

(Txyv) +(Ty,x) =0 (x,y € H). (1)

wEDOPH iy Uy, RERE
— i(Tz,y) +i(Ty,x) =0 (x,y € H). (2)
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Aik@FASDOMEM, 93
(Tx,y) =0 (x,y & H). (3)
Wy=Tr i, D[ | Tx|[*=0. PrLA Tx=0. |
Wit 2 Sea(H), TEFZH)H# AL TEA z€H,
(Sr.,x2) = (Tx,x),

m S=T.
FRmMBEAARME R, EH12.7 AW, NEFLEE R AR
iFRR HEEHEATFS—T. n
12.8 T£E £ f: HXH-CA—A¥EBR&GFBLETRELTHRI,
M= sup{| flzoy) [: [zl = lyll =1} <oo, (1)
WALEHE—# SCBH)HE
flx,y) = (2,8y) (x.y € H). (2)
sk || S =M.
iR BN | flx, <Mzl Iy, TEMTELS yEH, e 5
r— f(z.y)

EHIFMBEREZHIM| y | WERKEER. AENER 12.5 HEMNTET HE
H, MRAHE 0 Sy€ H #1182z, 3 H || Sy <Ml yll. B8/ S: H=H
BAlNEy. &He€C, MMF HHMEFHz My,

(x,SCay)) = f(xsay) = af (x,y) = alx,Sy) = (x,aSy).
B S RArm. L Se3(H)IH | S| <M.

ERNXEA
| flaap =1 @Sy < Tzl syl <l ISyl
XeHMRHREXM(S]. u

12.9 f#ENF WE TE2(H), M(Tz, NEF z REKW, XT y BHARE
AR, WEH 2.8 BHAEER -0 T €3(H), X¥TE

(Tx,y) = (=, T*y) (z,y € H) (1)
#H
I f = 1TIH. (2)
RS T—T" & BCH X4, BITF PR RRAL

(T+S)" =T +S". (3)

(«T)" =aT". (4)

(ST)* =T"S". (5)

T * =T. (6)

K, HERBEARM. iHH
(aTx>y) = a(Txyy) = alx, T y) = (zsaT " y)»
(STxsy) = (Tx,S" y) = (x, T STy,
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(Tx,y) = (T " y,2) =(y, T " 2) = (T" " x,y)
S, GIMG). BAMGFES z€H,

| Tz | * =(Tx,Tx) =(T" Tz,2) < | T T || =l %,
BMNBITI'<IT T|. B—Film, (D& H
Tl < IT I ITI = ITI°*
LR Fg4 TES(H), %R
| T*TI =1TI?* (M
ST
311 FAZMERAT BCHDHA R A (DAL G4 T=T" ) B" - K #.

FE. FLEER, T AWK TH Hilbert A A4MAE-FURXHTH44E
e #) Banach FE LR F. AEMA WA FREE Hilbert ZREFHTF T>T"
BEHGgHmAREEN. XEd Tt A 12.5 PEOARNFE M.
BETEET BRH FHWETFHAFTR H EMWE T, RIEHFES 4 Ea9HW
o .

12.10 ®BE 2 Tc€3(H), 0l
N(T') = R(T)L ,N(T) = R(T" )+,

FAie4E N(D# R(T) 43 A F T TR fo i34,

iERR T AN e W a0 A R S5 4 TS T AR (B AT i — 1.

(LT y=0.

2 FEBAS z€H, (z, T y)=0.

3 FES x€H, (Tx, v)=0.

(4)yER(T)*,
Eik NCT*)=R(DL. iIF T =T, EH THH T, E-CWHE
— M. [ ]

12.11 BXY HBFTcR(H)HHIZ

(a)E¥ey, ETT =T"T;

(b) B4 (H Hermite)®y, 2T =T;

(c)BH#, 2T T=I=TT', X 2T H thEFXF;

(DO#¥, 2T =T.

SRAFHATHERTREEYN. FERBIANZREHAREXTERRETFH.

T T 6 £ BE AT A8 e — AR AR5 7R 38 A9 43 BT B RLTL AT Y 4548
12.12 EE BT TeZ(HHEREHAHHNY

Tz || = T zll, Yxe€& H.
ERBEFTARAAETEMER:
(a)N(T)=N(T" ).
(OR(DHYYE H P PELSHER YT B——1.
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(DT RITHEHYAMN Y ISR/ Tz =6zl , VxEH.
(¥ r€H, «€C, Tr=qx, W T r=qax.
(e)# a» BT AR MREAE(E, X R 6 %5 4F 1] ff 5 4 IE 22.
iER %X
| Tr | * = (TxyTz) =(T*' Tx,x),
| T xll? =(T "z, T"x) = (TT" " x,2),
MEH12THNRBEEAERTIETE—-1TRE, (DREMEESR. HH
R(TYL=N(T*"),(a)HHb). FHE()FMI>0FFE, MAERL 26 RCDEH
By, (L), EREEN, WM R(T)=H B RA MM . Ktk i o8 i T B
SHEFEHEN. RWBRW, L THRIT—ol, WA, BE, & Tr=ax, Ty=

By, W (d)i5 B
alx,y) = (ar,y) = (Tzx,y) = (z, T " y) = (z,8v) = Blx,¥).
BT a8, RATES 2 Ly |
12.13 B8 ZUE%H), TaZA#®EFM.
(a)U 2B 8.
(MR =H # B FHAEx, yeH, WUz, Uy)=(x, y.
(ORWU)=H # B FH#Az€H, [Uz| =1l=l.

i ETEUAEBET, WRWU)=H, BRUU =I. XU'U=I, #
(UI!U_’}’) = (I!U‘Uy} = {I!y).
FE (DB, BROLEW). H@My, WFTFEA z€H,

(U*Uz,z) = Ux,Uz) = Uz |2 = llz||? = (zs2)>
MU' U=I HOREKRZFEURHF H EHKMHEFE, & U E S(H) PR3
HWRUU=I, U'=U", \NTiU BBEEF. H

HE. (5SS EETEEFRERARN H WRERK. Hit
A1 Hilbert 25 6] B R H.

(M5 EMEDRRETE 2 H—1HER.

R iR BT TE2(H)RSEMNE | Tz =z, Yz€eH)HA
% T T=I1. XREEBETFREN—¥, BERE, IR TR LOEBE
FSy(RE10JFEIE2), HEMESHHE S,..

12.14 £8 E¥EF PEFIH)H ToOAMRAES - AMERILILZA,

(a)P & B 445,

(b)P & E% 8.

(e)R(P)=N(P)*.

(D FHA 2z€H, (Px, )= || P(2) || %

Ak, FAEERE P, QR R(P)=RQ%4H{Z PQ=0.

B P REIHRYLUFRVEMR .
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iERE (DZEWD) ATV, €M 12.12()8HME P REHEMN, N(P)=
P(P)*; HR PREE, R(PO=NU—-P), H R(P)RFAMK. MEMNETHE 12.4
FIHEILEH (b TR (c).

MPECRE. Bz H BEAER z=v+=z, v| =z, Py=0, Pz==z. JFL)
Pr=z, (Px, r)=(z, z). XiFBH T (d).

BiE, BEWRS. W

| Pxr ||® = (Pryx) = (x,P"2) = (P " x,x).

KRWESW, BER | Px||® BEBIH B (z, Pra)=| Pz |* BHHEXTF
w4 z€H, (Px, 2)=(P'x, x), HE#H 12.7, P=P". FLI(DEH (a).

2R (Px, Qy)=(x, PQyIEB THREHNS. |
12.15 EE

(DFHEURAHET, A€, W [A] =1

(b)#FH SERAMER, A€a(S), M A RFLHE.

R (TH 1213 U] =1, MIF LA€W, Al <L H—F
B, & 1A <1l | AU || <1, MITii

Al —U=—UU—-AU")

£ BCH) A CGEH 10. 7), M A€ o(U).

(b)Bi% S=S*, A=a+iB€a(S). 4 S,=S—al. WEMITHESH

| Sz ll*= ||Sx —axl|*+F [ z?,

BlSxll=1p81 llzll. #F 370, L S, BAFE R CEE 12.12(c)), T
B A€ a(S). ]

ZREEHE

WMy BEANMBEAEMNEH Banach fREP T ZEBITE, HTF =" y° =
(y2)*, BR "5y RUIZHE. BEFHLHBH 5y AIZH? 4R, R¥
FAREHRMIHH y=2, AERBEH. HUE - My HREFOHEL, HEDH
TMRERBFEM(TE28). HETEFLEAENMN.: XTh Hilbert 25 A £ R
Hextad, £ (DT EEREEHUEE - REFRD:

ENEFBH)AEYH, TEBH)HELNT=TN, B N*T=TN".

L F, E—-BIOGIEEXH.

12.16 523 (Fuglede-Putnam-Rosenblum) fEi& M, N, T€E%(H), M N i
ER I E
MT = TN, (1)
M M*T=TN".
iFR8 B&ik SE%(H). 4V=S8—58", EX

L=y

Q= exp(V) = 3 (o )V" (2)

nl
=1 nl
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WV =—v Hm
Q" = exp(V') = exp(—~V) = Q. (3)
Rl QEBRF. RIMMEMERENTHN SE€EB(HD),
| exp(S—S*) || = 1. (4)
MK, BENE, dFL=1, 2, 3, -, MT=TN". frLl
exp(M)T = Texp(N). (5)
RE
T = exp(— M) Texp(N). (6)
4 U,=exp(M* —M), U,=exp(N—N"), B MMN ZEFEH, MNGIEH
exp(M* ) Texp(— N*) = U, TU,. (7)
m, (U I=1UIl=1, MOERE
| exp(M* )Texp(— N )| < [ TH|. (8)
BLTERE X
fA) = exp(AM " ) Texp(—AN ") Q4 € C). (9)

MIMAMAN fRBEM M N, THMOBERL. A EREMTEASA€C,
| QO | <M. F£ F R SCHDEERBERY. B Liouville EH 3.32, ¥ THAF
AEC, fQO=f=T, FRLA(DFEN
exp(MM* )T = Texp(AN") @ & O). (10)

MERMNEAOP AWRBAHFERBIM T=TN". ]

F TEXIEEMNIERTACEARIARES, B -REMAEH Z2(H)
AR EEMERE. RWMAEH 12.41, XHFSBOTEEEAE.

EEEEMAMN BAMEY, TRE®M, €8 12.16 HBERHFAIERE
MT*=T"N. #

M=(p )= b= ()

W MT=TN, B MT*#T" N.

B4 5 R

1217 BY R MRES QHEK R, H R Hilbert ZfH. EXMERT,
(FE M F8Y) $43 4 48 12 BLA T 1 4 R o) B
E. d— %(H),

(aYE(@)=0, E(CQ)=1L

(W EN E(w)B—TARERT.

() E(w Nw)=E(w)E").

(dD#F w Nu'=Z, M Etw Uw") =E(w') +E(w").

()X FHNMzEHMyEH, H

316
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E. ,(w) = (E(w)x,y)
EXHRAYME. B 4 FHEE.

MR E R E Hausdorff 53 [0]_ L A Borel £ o- ¥, Had Xt
(XmbERIIER. 4 E,,RER Borel ME. (ZFEFRSEHEX—-HEH
R, #m, W23].)

R et ) — B H R,

HAEA E(wRAMNFRE, BIA

E,.(w)=(E(w)zx,x) = | E(wz|* (x€ H), (1)
Hit@A E. . & 4 LR IERE, HexER
HE,. Il = E..(@) = [l =|* (2)

Hc), EEMNTRE ECw) #7325,

£w Nw=g, ()M EC)# E(w)MERERETRFZHCGEH
12.14).

BH(d), ERERAMK. MERZERSTHER M, BEGTHEK

iE{w.} (3)

S FAER AL E w, € A w, R B HEKBEHIRAT E(w). BEHE
—HENERRERORFEZLH 1, BPR RS MALR Cauchy F5), BRI
E(w)BEEHEBREHZHE R 0. FRETREELNFELZI, EFRAHT
pilif:u R

Wi, Biw, L, BE x€H BTYm*Enf, E(w)E(w,) =0, Hi
E(w)x 5 E(w)x LT CGER 12. 14). H(e), X THA y€H,

D (E(w)z,y) = (E(w)z,y). (4)

n=1

AN ER 12. 6 HEH

> E(w,)z = E(w)x. (5)

=1

FHBEGILL H HTEEIRIME Y. SZaXEEFERIMNAIFUEHT !
12.18 M X EA${ioMitHzcH, 1

w—» E(w)x
A M LT 8T H-{8 3 .
Ak, R A T R B R B Ab HE
12.19 &8 &ZEARA$HEH- M #Fw €CMHFHE(w,)=0, n=1, 2, 3, =,

w= len , ] E(w) =0,

iEBR EN E(w)=0, MF&HES €H, E, . (w,)=0. BHXE, AJ¥AM,
¥ E. . (w=0. HE| E(wx | *=E,.(w), Fril ECw) =0, [ ]
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12.20 L°(E)R¥ R FEQRLEE—BRE 4 LR SM, Vi fRQEKN 47
ME R, FETRESAFRED), MR CHRIME BV EBME E(S(D))
=0 @Ik D, 3. A 12.19, E(f (V) =0, MAV BEHEXFHERE
C & KT 4.

HENX, FOARMEREVHRE EECHTAS f(ONBIHATE, K
Fop BUR Q PILEFRATT, WBRERTREIEAR wE M, EC(w)=0Z5H Q F
FiF 45 B9 7T

BOTPL F BARA RS, HECHAMENEARN, WMRERH. EXHH
W, WA f A EEN, | A WBRKETR AR ERRE | f .

HBEQEHAEER A-TTIERBARE, BEER

| fIl = supl| f(p) |:p € Q}
KBS EH B R Banach (A H H
N={fe B:| fll. =0}

B BomAa, far12.19 S R&MEKN. Bl B/N & Banach (¥, BRAITURER
MEE)ICZ R L= (E).

L= (E)ME—RBEfI=FfANWHEESET | fl ., E®#E (/DR fHE
VE(E SR, IEQWES R B EREE, £ SHSMALIZEEED B AT

BRI FRELOCHERELTF LAAMRMBRENENRS, FEBNOHSS

[ FaE B (LR B 69 CEIBTA 37 OB R R 4, T ELE Rk 9.

1221 =8 FERMGLIE—HM¥EMSM, NFFE Banach R L™ (E) 3
BOCHOHATERFRAEA FHEE" -FRf v, EHAR

(WP zry) Zjnde‘” (z.y € H.f € L=(E)) (1)

S5EBRE, XEICE
w(f) = Lde (2)

A9 3
iy

| ¥(Hrzl? = L | f1*dE,., (x € H.f € L"(E)), (3)

HE—-ABFQEBHE ¥ HWXHEHAMNY Q 58/ E(w) Al L #.
f1Z2 BCDWERFAE A R—AZHRTFARE, MTFEASTEA, MT €
A BRTRE-FW, BERVvE——, &, RENIE
() =w(H", (fe L”E). (4)
EB BaRiw, s w ) R OWASH, weM FHRs RRELRE,
7w, b s=a. LA
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¥(s) = > aE(w,) (5)
1=1
EX W(HEBH). HAFD ECw,)ZAFH,
w(s) " Euﬁ(w} = W(s). (6)

Flw,, = walRH— A:i#ﬂ‘]éﬁtl Ew, b, =5, N
V() W(t) = Za,@,E(w.}E(w ) = ZH,B,E(H N w)).

S stﬁfﬁ$@ﬁﬁﬂﬁw Nw, E%F ap, Ehﬂtiﬁﬁ

Y(s)W(t) = ¥is). (7)
5t R LBt ie 1R
Wias + Bt) = a¥(s) + B¥ (L), (8)
£, yvEH, (5B
(W(s)z,y) = Za (E(w)z,y) = Em ry (W) ~~J sdE.., . (9
1=1
B (6)HI(T),
W(s)* W(s) = V() W(s) = ¥iss) = ¥(| s [*). (10)
B LA M (9) 18
| Pz |2 =(¥(s) ¥(s)x,x) = (¥ s |[)z,x)
:J s 17dE, ., (11)
0
M 12,17 4R (2)
| ezl < lsllellxl. (12)
B, & xER(E(w,)), W
V(s)xr = o, E(w,))x = a,x, (13)
HAERE E(wo) AAREERMMER. MR #H8 o | =151, AA2),
(13) 4 H
f o | = |Is] . (14)

MIEBIR FEL™(E). HAMBAMABYEFEF o UL (E)YRBHEEHT f.

i (14), XRMEF w8 F(H) $ 1 Cauchy F¥l, NTHEEKAKT T8

F, BIKZH v BHES ORI T () WERRE. BROAOSH

leH | =1 flle fF€ L7, (15)

B MO s #H s, BIEANE RERIE; (MG MG

ADHEH: P RTMES £ g SR PR, ¢ UL-(E)UBGEIL,
NBEHE s, cBHf, g (DAME WL

FECRL(E)S 3(HhWEERNE. Hh LY (E)RZE&H, HTUS,
THIS A=w(L7"(ENTE $(H)h EARY.
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e, HQ58ANEGw) RAIZHEE, X TAEMFMAEE s, Q5 v EW

e, WNmMEmASHELTIERH QS A B JuA] A #. ]
HIFRD FTHEAREESWN, HEGHAS,
|l £l % =sup”n | fIPdE . [l =l =< 1. (16)
% E R

WERMEFERKS Hilbert S0 LB IMFREFH T T(LUIRELT O EE
B o( T) 84 Borel FHE b= — P EfI M E, 3 E T v LS EH 12. 21 F1if
HARF M E EFHHE SR, EFETHORPSE KRB FiXMFEL.

HAFREZ AR, — 1 EF TERH WG (T ER Y LB BN
BCHD. B 1iE R, AE(T)MEMY T—AI T (T EAH. ARITEHE
e B(CHDHH TR A, A BAKIMER: I€A, FEM TN TEA, T' €
A, GXRRBAERRA -LH.D

PARXENASE, BETEA, T'e€2(H). BHRHTT REH#H,
ATT HDEEHM PN EFECGER 12.15), FREARSE C, MimHER 10.18
B, 0. (TT )=o(TT"). T TT & B(HFAlE, WELFBATT ) '€
A, WNifi T '=T*(TT*) '€A.

FRTE(F ICHHPEAE THHAEA " -RBH RFE.

S 12,23 WAE N EHRIER N TESGREE. TULEEFHEARBRE
b B AN
12.22 BB AR BH)HOLLEEAFIHERATAE, ARXLAHHAKX
A E, 0T &R,

(a)fe A #) Borel F A LBAR - LM E, THEANATECAHBR

&

b T2 T # Gelfand % 4.
(b)if a2 =
() =J fdE (f € L™(E)) (2)

Gelfand 75 #: f93 (BM4E TR F 3 T BB FER A L~ (E) 8 2(H) B A8 B
FR%EE -FE# @, BDA. BiIHiE, o REEMN, FEMNIFAKE
of = @) loN| =Ifl-s (f€L7ED. (3)
(OE BCHWTEHIHIFT)B RREBETFE(w WEKAREELSH
4.
(DF wCa BIEESIFE, W ECw)F#0.
(DBF SEFHEF TEATXHRYHENY S 58 E(w) A ZHK.
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iEl EEARNMDE
(Tz,y) = LTdE,,,,, (x,y € H, T € A) (4)

HES.

HA B(HYRE B -RR%12.9 %), WIS ERBARTZ®RB - M
i Gelfand-Naimark ¥ 11. 18 M 7T £ A B C(A) EH%E " -[FH.

XS E MR- RRIES. BREWEW. B THEESCW
755y, & Borel M E, ,MEMEBBRHAG T E,  H@OBE—-FE; X—&F7
I M Riesz E (23], EH6. 19 ME—EbKEN. AR, HEX

(E(w)z,y) = E,,(w),

BIRE E(w) i (HOME—H5E.

XAME—HWIEBEE R T FTHE EEEEMIEH. R 2, yEH, EH
1118 T — (Tx,») BCA FHWBEHNTFHETF =0l | vyl WFEREHE

h, EF I Tle=1TI. M Riesz BERFHALABRMNBETHE B A EHAEN
# Borel # ff u..,, 18
(Tx,y) =J-3Td,ul,y (x,vE& H, T &€ A). (5)

MFEEN T, GIMERRE—TEEEN, NTAREIE, FEEES
s T 8 R A R Borel MEth iy, hEM 12.8, XN THETXHEMN f F
BT o(fHeBH) R

(@f)zry) = Lfd,u,., (zyy € H) (6)

I WELRE O(T)=T, T& &£ Gelfand ZH KW HITEH.

B O REHR.
Gelfand-Naimark T —HiEH T 20 MEMNN T 26, MFX

e T,

j Tdg,., = (Tz,y) = (2, Ty) = (Ty,0) = | Tdu,.
& &

XEWRE p,..=p..,. FUVz, yEH,
(BF)zry) =J Fdy.,., = Lfd#,,, = T@5 D) = (2 (@),

FR
&f = (Pf)". (7)
BA16F —4 BAEEIEARX T4 5 Borel R¥ f HM g,
D(fg) = (Pf)(Dg). (8)

#£ S, TEA, WST) -=5T, T
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LSTd#I,J, = (8Tz,y) = L3dpn.,, VS e Ca).
MR S #A{EEMNN AR Borel ¥, XFMRSHES. B
L)‘po,,, - J’&fd,urz._y — ((Bf)Try) = (Tr.2) = Lpo,.,.
XH2=p(N"y. BAEW THI g B—TAEE-TBoMHEE, Hit
@Sz = | frdu, = | gdu.

= ((Pg)xsz) = ((Pg)x, (D))" y) = (P(HD(g)x,y)
XUEHR T (8).
BERIKRENLE. #wi A K Borel T4, # y. BFFIERYE, £
E(w) = @(y,) (9)
BH(8), E(wNuw)=EWEM). % w=wil, XEHEN E(w) B—T#
&, ANE FRTH, H(7), BMNEBZHER, O(HERABHEN. BA
E(Z)=&(0)=0. MGG HEH ECa)=1I, EMAFRTNER G

E.,(w) = (E(w)x,y) ==J yolpe, = g, (w), (Vzoy € H)
&

wHe, FROZRER). REmER 1221 BH IO I =1 f «.

HXFERT (a)M(b)#ERH.

(OB BHEEIEN EL(E)RWARB(AIBRARZMMENRTBO KN —
R,

FTEBHR w2 FEHLEGw =0. MR TEAFET @Y XHEw +, (1)
Fo#E T=0, FFl T=0. ¥ A=C(A), Urysohn 5| BREHH wv=J. Rik
BT (D).

Wi (e), HKH SEBH), z, yE HIFBA2=5"y. ¥FiEM Te A f{E
{i] Borel £ wC A B{1H

(STx,y) = (Tz,2) =I TdE. .., (10)

(TSz,y) = LTdE&_,, an

(SE(w)x,y) = (E(w)x,z) = E, . (w), (12)

(E(w)Sx,y) = Eg,, (w). (13)

¥3t FE4 TEA, ST=TS, Q0 MAD) YW EHEE, B SE(w) =

E(w)S. FHERBEERY T HMmE. kL. |
WIE X E A AL B R

12.23 =@ 2 TEFH)ABLTAEEE, WE(T)H Borel FE LA LM

T = J- AAE(A). (1
ot T}

324
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., F4A8Y E(wFfEAL T TR He SED(H) T Lk,

BRI E R T #9# 9 #.

B, I EFHENTEC FFFA Borel FELFERFTEM; A TEIAX A,
Af 4 E(w) =0, WM wNe(T)= .

iERl HARSHBHAEI. T, T"MEIAFRE BATEEEW,
FH12.2208AF A. BEM11.19, B FEAAC(D), it T =A. A
Btk KEEAE SRR S o (T %R, WA E MfFEEAEH 12. 22 #E .

B—FH, & EFEESQORY, EH 12,21 %A

(T, T") =J pGLDAEQ) s 2)

al T

Hrp P%ﬁ:-ﬁﬁﬁ(ﬁﬂﬁ)#@ﬁ. B Stone-Weierstrass 5F B, X 4L £ I A,
7E Clo(T)PHE. FrU#RE EwBERSQB—HE, NMEEHE 1222
— MR — e T B E.

MM ST=TS, MBEH 12.16 XF ST =T"'S; W\ S5 A #yEmA
EE . EM 12.22(c), %tFEA Borel £ wCo(T), SE(w)=E(w)S. ]
12.24 EEMNFHHSRA L EREEATTER3HMWIEDH, fRo(D)
F#A R Borel ¥, HEHL A(DIEHF

v f) = Lnde 1)

MAXAIEE, E812.22312. 23 MHAETLAENT .
B f (TR o(T) Lo H K Borel REHKHLEH BHFTHRE, B
B 1miH ], oD EFRumMAH T, FEHL

F(T) = f(T)" (2)
#Fu
| FCTY || << sup{| fQ) |:A € o(T)}. (3
= feCla(1)), (DPHFF R I, Mfa f—(TYAHE
| f(Dz)? = Ln | f |2dE..

# Clo(T)) L&y B #.
o R fo—f — B, 0| f.(T)— f(D) || >0(n—>o0).
wR SEB(H), ST=TS, M3t F&AHI]F Borel R f, SfH(T)=f(T)S.
BALE (T E, BF &% ThHME Borel Bt —si@if, bk T4
BOHH R HIBIABEELT E(w) A REME S MR,
FTHIEHAE T XHFSEAMNE— TN
12.25 SEH X TeB3(H)AETH, B
| T| = sup{| (Tz, o) |:x € H, |zl <1}
T B e>0, BRAGEIEHNFES €H, [zl =1,
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| (Txysx) | > [ T —e. (1)

HANT =T .=p(T)EM11.18), FE LE(TIHEH/ | A, | =

I TI.BwBFAA€C(TRES, EFH 1A | <e. MBERT &N
R, MEMI2. 22D EBEHEF E(w)#0, WNiMEE H€H, | x|l =1, A

FE(w)x,=x,.
MFA€w, BX A=Ak, HAFHMAC«(T), & fQA)=0, N
F(T) = (T — A, DE(w).

M
f(T)xy = Txy — Avxo.
Fir LA
| (Txgsxo) — Ao | =1 (FADxgsxe) | | O || < ey
HH 5 FHRAE A€a(T), | Q)| <e. XEWMD, HHX 1A [ =1TI. |

HTHHEREHUHEXEEFEY, B TRC(AAEKE ey o) EHERNR

F. Te,=0, Tes=e,, W T =1, BE|z|<l, | (Tz, 2| <=

2

BINHTF 1RO T EH 12.15 .
12.26 B8 E¥H T Te3(HA

(a) B4FHy, HSHMY o(THAETHH4E,

(WBEH, SHERE (T TEEMEA L.

iERR  EEL A @ EPE 12. 23 iR ERRE. h TQO =2 #FHH o(D E(T" )" Q)=
LU T=T" % HEMNYS%E (D EAa=A TT =1 4$HMNH#E (T EA=1.

|

12.27 FETFEE LE#10.35F—#, HOAFZ2OM 2E£45SCH(H)
HREFER, MEGS TESEM BHEM F. fHn, THENIFEZFEE
T HAZEFEE, Y dimH<<oolt, i BBk H &1 % B T #9451k 2 18] 5K &
H. GEBRE.: «(THE— SR ERBE N T H e — 18, IEFRZ
fif E(T)=1.)%& dimH=co, THRAREHMEHECIE20). BEEWE
FEAIEF FLBIAR R {0 F H) AT 22 (6],

H b, $ARBRES12.22 F—RHEMREIH ERERE A /) Borel ¥
B FERAR. EABBENEHER, WASI HirRERWEIEE H 89871
FEEEAZTREAEYN. B A=wlUw', HP w5 w RIEZFHIME Borel
. B MHAMEEG) M EGDIER, WXFE8 TEA, TE(w)=E(w)T.
HxEM, HIEEDL

Tr = TE(w)x = E(w)Tx,

oA TzeM. RRERHFL T M L.

FroAM#FBMAEAHRETFEN.
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AN, M =M', }B H=MDM .

HEHES® TR, ABHFRENFHEENREEN) A Borel #H R FH H
] A B PR IE 22 B9 A 48 25 (8] 1) 41 .

MR HREXFH YR 4 Hilbert 2310, BEBANGEE¥GHTEZ(H AR
EFE LA 53], 31X B — BT A 5 89 [a] 21,

EREFHRRIEE

HETEBHYREREMN, ENFIEESEMNEIRAEA - TMHEMXRCER
12.29). X— A4 NS B8 T e A higa .
12.28 8 BRATCEIZHIRAEFH, ERXCHHESTM, & fECGTNHHA
we=f '(0), W
N(f(T)) = R(E(u,)). (1
ERl fEw, F4 g =1, T a(DHHME LS gQ)=0. W fg=0, &
f(TDg(T)y=0. BH g(T)=E(w,), B
R(E(w,)) C N(f(T)). (2)

HFEEER n B w, BES< | FQ) | < MFH A€ a(DREE.
w R we XF o(DKRE, M w RFHK Borel £ w, 3. FX

_L. E wh, _t!
fa) = {fm (3)
0 7F o(T) By Hfth .

G4 f. Bo(T) LEIHE F Borel ¥, I H
folDF(T) = ECw,) (n=1,2,3,+). (4)
ME (Dx=0, Hk#El ECw,)xr=0. BB w>E(w)x §8] BE
(4rf8 12.18)i88 E(w)xz=0. B E(w)+E(w)=1. B E(wy)z=z. RIH
FEUERA T

N(f(T)) C R(E(w,)), (52
FHMDHECHMG . n
1229 8 MBMAEAEFHAFTEIH) S #FTMH, L€a(T), E; =
E({A:}). 7]

(a)N(T—A, 1) =R(E,).

(b)A, & T w44 & B & E,70.

(T HAR L LA T A4 1A.

(Db, Zo(T)=1{A1s Azs A3, R THE, WHEAS 2€EH AH—H

ik
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T S e T

EFX, kb To,=2x,, @B FA4EMizj, o, Lx,.

Tl (W AR TIE TSR HEESHHI T W54 MHEH.

iERR ()& fFQ)=1—A B FHM 12. 28 M EHEHEL. 2RO AN IHEH.
EFd RBo(TIMIMLA, WA R (THMIESFH F&R: LB ER 12.22(b),
E,=0. MT(c)M(b)HEH.

FTIUEH), & E=E{AD), i=1, 2, 3, . £o(TIKWEMEHL A, E
AR O WATEEAR K 0. AR —Fhifm, R E ARRNELHER w—r
E(w)x B8] 8a] itk (Al 12. 18) 58P

MEz =E@(T)Hz=z (z€ H).
1=1

WREEL H @R N. #FH r=Exr, XHHTHERN  HEREKX. BN
B, MR, To.=Ax, Ma)H#fEH. |
1230 B8 EFEAFTEMHIARHLSERLEECHLATEAMNEH:

(a)o(T)EA O vAsr &) AL IR .

(b) % 250, B dimN(T—AI)<oo,

iEB XMFLEH, REH 4. 18(DMEH 4. 25,

B TIEHFEME, BE@MM L, AR (DMIE L3, R/ |4 | =
A = = EA=AFHI<n, & f,Q0=21, T o(T)WMHM A,
£.()=0. B E=EA,}), BEH 12.29 HHRH,

Fu(T) = 1 E, + = +1,E,.
B % dimR(E,) =dimN(T—A,])<co, 4 fA(DERETF. HAIXNTHAAC
o(T)y A= f. I < A |, BATH
| T—fulD Il <| A [0 (n—00),

MAEREHE 4 18(O#H T REHN. u

BIEHRBBET o(DHEXEFH, HEo(DREFT 2 M FRATOMS, W
ERIAMIERR £(T)=T, TH4LI18ERATEM.
12.31 B8 HBETESH)RAEFHFELH. 0

(T A44etar, (al=1TIH,

(L)% fECGWG(THH A F(0)=0, (TIAK&. 21

()% FEC(T)), f(0)#0 # A dimH=co, M f(T)FRAZRH.

EB HEN TERE#G, FRILISHEBAEEIC(D, Al =1T|. &
I T >0, X4A o (WML ECER 12.30), FLLE THHEECGER
12.29), & T =0, (a)REBRH.

BMIEBH (b)), B e>0, 60 | FQA) | <ew H | A <8 By sy ANE
S(TYHE 1A | >0, HEZTLQI<(<NIEHR QUI=1, Q,)=0, &
ik, I<j<N. EX
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P = 3 fao(2)"
A —j;f.rh (J:) Q;(l}a

XEMBERK, K3E |2 <ont, | PQ | <e. EWAPLIAAET, H
EH 418D, P(DHEERTF. A PQO=/F(,), 1<j<N. HILH#HEH, YA€
s(TY), | PQ)—fFQ) | <2. Bl P(T)—f(T)| <2, M 4.18(c) Bk
FOTYREM).

BB (o), Ak —fdE, BE =1, REEOEBF 1-f, RHBTF
S=I—f(T)REN . & BREHBHRME, W

B C S(B) + f(T)(B).

mE ATDREN, RERUBRTFTHNEEZMS, XHFE HRARERTER, N
miRH B4R, S \iETE. ]

FEFS5ERR

12.32 B Mk TEBH). W

() FHFAMS>xreH, (Tx, x)=0 4 HMA S

(L T=T" # R o(THC[0, o).

mE TEBCHWH R (a), TR T HEHEFIHHICH T=0.

& HWE X —ARESE X 1127 —HL

iERR M, (Tx, 2)#(z, Tz) BEREI*E. BEF KL, W(T,
DO REN. B FEIN € H,

(2, T'z) = (Txyx) = (2, Tz).
HE®R12.7, T=T", FR (DU FEHMPCER 12.25). F1>0, (D FEKE
Azl = Qz.2) < (TH+ADx,2) < [ (TH+ADz | x|l
[ &<}
| (T+aDzll =Zallzll.

Mg 8 12.12(c), THAI# B RETAHE, XA FE(THad, HibiHE
H(a) M (b).

BAEBEMRY, ERTHIETHR, TE

(Tz 1) =-j AdE.. () (z € HD.
el T
HyEANE, REMEHFBE(T Er=0, RINA(Tz, ) =0, TREMD)

#HH(a). B
1233 £E HSAEHTEBH)ABR—EHGFHFIRSEB(H)., ETRATHEM,
S 452,

B RARSHME—EE T THAERFRE, A2 ARRKER
0. HER 11,18, A=C(a). HP THEEH 12.32 £4 (), HH (D=
Ta) , Ri1miE T=o. EyEASEREEREAEE - OERELZF IR, &
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—

WA - SCABE S =TIHHS=0; AEH 12.32, S=0 %#
FS=0.

Hal, A BRXEARKA PRI, WFEES €A #E8 SI=T3HA
S;=0.ESEFHYRETHE—IEFHFR, AR SHIWEE 1 MS a9&:/DA
FieH, W TeA, BX T=5". U ACA, £ S,€A. BELT BN
%l S=S,.

BiE, £ TR, WS'=T'S, AlSES =T 5xH. |
12.34 BB 2 TEEH, W T THEFHFEANSF4ESM 2EH, #A || Px| =
| Tz || ¢4 —EHF PEBCHD.

iER HEAEE

(T* Txyz) = (T, Tr) = [Tz [|?* =0 (z € H), (1)
WA T T=0. (EEME1.28 HEBEHSNER, X—REAETIERD
Hk, & Pe3(HH)#H P=P", W
(P'x,z) = (Px,Px) = || Px||* (x& H) (2)
i 12. 7 HEH, MFENx€H, |[Pxll=|Tz| YERE PP=T"T.

E 5. |

EAEREESBI A=a A, B el =1, XNFLEE T XE TR
Te@(H)¥ T=UP Wia@E, b U RBEEF, P=0. MREXRATREMN, R
FRUP B T ## 4 #.

HEENEET, UR—A %0, MEHE 12.34 KW P& T HE—HRE.
12.35 R

()2 TEBH)RTi#Eey, M THBE—R S8 T=UP.

(W TEFHAEEH, WTHRSM T=UP, ¥ U, PHRAETIH
#BYH T TLH#k.

FH (DETTRH, T"5 T THITWH, EH12.33HH T T §IEFH
WP @AM, 4U=TP', MU, #E8

U'U=P'T*TP? =P'P'P' =1,
WU BEBT. By P, BR TP 'R U KHk— ] RERIEH.

(M4 pr=1al, a)=a/1al, Ha7#0, u(0)=1 W pMu ol
b 94 i Borel M. 4 P=p(T), U=u(T). BN p=0, EH12.32 i P=
0. BH¥ un=1, UU* =U'U=1 BEIA=uQ)pQ), NFSHEAHL T=UP.

]

F EATECIHFERSBEARY. (RIWIOHORTMRPET TH
FEHB, WMTFES z€H, |Pzll=ITz]. Wit F&¥E, & Px=Py,
W Tx=Ty. 23

VPx = Tx
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EXTRPBIR(T) FMRWEEV, EMUELEHRN R(P)MEAGE R(T)
FIA L kSR,

MEFERMPIF R(T): ERLWEE, WV ATLUERYH FHEET,
XHETHRA TR YdimH<colf, X—HELSKk4E, HIRP)HMR(T)
A 1) B A 4 4 5

MRV IEHRNE Vy=0(VyERP)\REN Z(CHHEANTT, WV #HHH
4% 3E.

FREN TEZH)BEHEBRL, T=VP, Kb P RIEM, VB ZE.

E@H, T, U, PEFRITESHALEZEHN. #)0

0 1 0 1y/2 0
(2 {])z (1 n)(a 1)'

SEHR 12I6GaEER BROMRBEXTERAFHUSEN T HF 8B

ZiR.
12.36 EE M®EM, N, TEZ(H), MEN R E¥#), TRTi##, #4
M= TNT™. (D
do R T=UP £ T 45 ¥, 1
M = UNU". (2)

HMEDGHALTF MAN BT HAANG, 2R UABELFHAER A
I, MANKARBFHG., TALAZER THAMETE FERFRLEB 4.

iFRA (1), MT=TN. FrlhE®™ 12.16, M* T=TN". HIt

T*"M=(M"T)" =(TN")* = NT"*,
HFP=T"T, 8F
NP? = NT*T=T"MT = T* TN = P*N.
Freixt F849 fECG(P)), N5 f(PHW3c#Hk, (K 12.24 H.H)HEN¥ P=>o0,
e(P*)C[0, o). FBEE «(PHYE, fA=2"7"=0, Ik NP=PN. FrLI(D)
B
M = (UP)N(UP)"' = UPNP'U' = UNU™. ]

AR

%} F Banach R A PEIFA R MTHIH, THREHEYRSES 10 EAREN
Rit. TAFRNTEBEAQETE A=BH) HHERRETFXIHMH—EEH.
12.37 B8 ZH)YHATHERLTF THHGC AALEY, HBEENSNTEGCAR
MRER T ER.

4R, TRBBURTFREN exp(SIWE—FHF, HP S€cB(H).

iEBl ® T=UP RENTECHHAM. HMIZU ZAMNIFH P ZIENHA]
Wiy, HK(P)T, ), logRo(P) FHELELHEYE. NFESEAHHAFE



# 12% Hilbert £/ LS HFRHEF 253

HEM SeB(H)FH P=exp(S). WAU BEK, (UM FHRMGEMELE, &
o(U) EHFTER F Borel SLeR¥ F iR
explif(A); =4 (1A € o(U)).
(EEEAFERA X —ERMEMEZRE DS Q=,W), W Qe B(H)R
HEEMHH U=expiQ). T8
T — UP = exp(iQ)exp(S).
MELESH#EN G REEN . BREM T O<r<1, T, &
T, = exp(irQlexp(#S)
EXL, M r—T, R@fXE, 18 G PeEgEmS, To=1, T.=T. iEk.
|
MEARENREEEN TEGREHUNHNMAMNNEANIBEAEE FHR
. BaER, SMERANRERERAEG? WE dnH<co, AERHFE
. WL E, ERER 10,30 MEER, W TEIHRYE Banach PR EEH.
HIEMBAINEEDN, £ BERKTEREEEEH.
12.38 EH ZDARCVYHARFR, EFLS

Q= {a€ C:d € D} (1)
AdBHHFBLOREDSAEY, £ HAH#RL
L | £ 1*dm, < oo (2)
HITAEED P28 &K FOTE, (XN m, AF& P4 Lebesgue R &), A
(frg) = Lfgdmz (3)
AAM, W HEZ Hilbert €7, 2L £ENXF Me2B(H),
(Mf)(z) = zf(2) (f€ H,z € D). (4)

M MAETi#EY, 12MAE BH) T RAFFIR

BhE T ERNBETFHEERKR, HIbEH M AEREEEM.

B BROEX—AHWE, Ef HRHESE. RAERMNUEN HETE
B, WKHIDMWETE. ERDHEAEERNS. & =2€K, AR¥BRIPL
iz OFBERIFEMTFEA, O =3a,(F—=)", REMITRRY

D+ | a, |28 = %L | f |*dms,. (5)
B f(z)=a,,» HULHEH
| fl)y 1< x| fII (z€ K,f € H), (6)

KB £l =CfF OV Kili H H @84 Cauchy FHI#E D B T8 L —Bl
&, AkESHEY HE27T&K. BTl H 2 Hilbert 23 [8].
Bk DRERM, MEBH). WH1/2EDFHERK, M €2(H).
WTHEHFE, IEBRSHFES QESB(H), M=Q. EE €0, 1=
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Ctz'! ﬂll AE’D. ﬁ:jﬂ

M,=M—Al,S=Q—al, T =Q+adl. (7
w
ST = M, = TS. (8)
B R AT b PR B SR 2 SR B,
(Mg)(z) = (z—A)glz) (€ D,g € H) (9)

WM, E— B EHERRMOBHEE FAO=08 f€ H M. Bri
(6)1BH RIM)E& % sk 16 HMHAF=E.

HAYM BE——8, OPHE ML HEHSE——M, BTEHATE
——By. E¥RWM)£H, M, 7t 3(HDHREA M. Wi ST ZLH—-1
FEAMA. BiESARTHM, HR M=ST, RIM,)CR(S), B R(S)=#&
B RMOKRER H HE—MNS, FoRGHEHMER S ET¥K. L SEH
| R(M,) Ft——Best. BER M=ST 8 S ER(TYBSE R(M) E. FTE
R(T)=H, B—WNAFusEBix T '€ BCH).

MERIMERTETF SHT h&—IEE—NRE ZCHDFRAHE. M
TR €0y a fl—a FtaH —TR T o (Q). F I HE QEREAFAMHEANES
£ QNA5—e(NQ I, MEHRECET QOHAM. ER(DEREH. T
EM=Q WESSHQAEEEN, SERETE.

iIF BA B |

R 12.38 hEEHRTERBOA TRPOE O WEF. EXFHHE
B, —ASEEE QS B 40 S,

B -RE B — ST
BAX—BEHAN—AELREEN (DR B -RE. RINAEZEL
_AEEGEH 12.41), EHEENCRBRRERBOB -RYFE " -FARTE
A GCHD A TFRE, HiEWHEABTFESZHNIEZRRFFEE.
1239 @ 2 AAB -KRHHFHz€A, MEALAEEZRF, 47
F(e) =1,F(2z*) = |l z |l *. (1)
{EBR B o2z =z, BEHE11.28Ce), o(z) [0, o0). F A RH M 2,
R B A A CA R KEAZE, WA =C), (HER 11. 19z, £
A FHEREHEERE. TEENARCN BRHEBKRE, TE

zoh) = |zl = lall = Il 2l* (2)
B (o) =z(h)EX Ay EHEEZ R, W
fle) =1,f(zz") = lzll?, (3)
FEFI =1, BRI f()] <llzl-=lzxl, YZEA.

Hahn-Banach &3 f EH A LHEHEEZRF, | FIl =1, BNMNFTEIE
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HHY ye A, F(yy")=0.

BE veEA, A B el vy ABHAFRE A CA SR AEESH,
WA =C(a,). F8Fi#it

e(z) = F(x), (z€ A)) (4)

ELCA) FREHEE ¢ W og(D=gle)=f(e)=1, o) |[<|lzl=Ilzxl.,
Wl o | =1 FBxHFHE A F 2220 HFA x€A, 535,26 1 o(x) =0, #
n=yy', FMETFBEFLEIHN, £A F =20, FRFGy )=F(z)=
¢(2,)=0, BMFE. m
12.40 8 X AAB -fK#fBHu€A, «70, M A4A Hilbert £18 H, A
HBEAZBHHOPHEAET. B2 T.(e)=1,

T A(x") =T, (x)" (zx€&€ A, (1)
1Tl < =zl (z€ A, (2)
FA| T =ul.
iFRl RIME « BREEHIIHEEETRe. EEA LWEZERF, FIHRE
F(e) =1,F(u*uw) = | ull?®. (3)
HEH 12,39, XFM FHFE EX
Y={yv€ A:F(xy) = 0,Vx € A}. (4)

B% FiEgGER 1.3, YRA WA FSE, U8 Y KREHE, B A/Y®
¥
Y =x+Y (zre A). (5)
BN E
(a'd’) = F(b* a) (6)
ENT A/Y EHRE.
BEEEO)ELN QD) RBEN, B, ERSRK M6 HTRKEHEL
Xf, AABHY o NEb BLA—NEY P, F(o'a)=0. FHa€Y, H4)
Bl F(b'a)=0. £b€Y, HFEE 11.31(a) 3 HBKM A (1)1

F(b*a) = F(a"b) = 0. (7)
FRGHPHIBRWEN, BXTJ &, XTFoEEEHE. FHA
(a'ya") = F(a®a) =0, (8)

HyY FREZSH. £, a)=0, M Fla"a)=0; FrUUBER 11.31(b), XTF
B €A, F(za)=0, M a€Y HHa =0.
FRA/)Y BARSHE, BANK | =Fa' o). EMxE&AZH H IE
RIMEIFHRE Hilbert 5. 7 A/Y EEXERERT T(x):
T(x)a = (za)’. (9)
A, EPREXNELS «Ca WERRTXKN. EHHE yeY, (DEE HE
Y. (Y RA MEHREDRR :—~T@REEMIIE
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S

T(r)T(xy) = T(xyx;) (7,72, € A, (10)
FeAld, (DK TR A/Y FHBMETF. BHERNES
T(x) || < =] (&€ A). (11)

—BiE TX -, BF T(OMN—BUEZMMEERITHEEZEHR I H ERAR
ZHERT. X
| TCxa" |2 = (Caza) s(za)’) = Fla" £" aa). (12)
NFEEN €A, BLG(x)=F(a"za). TRGRA EWIEZR. FilHE
11 31(d),
Gz x) < G(e) || x || . (13)
LN}
I T(a' | =G )< F@alz|®*=lall*l=xl?, (14)
XUERR T (11).
T, itHESH
(T(z"da" ') =z a) ,b") = F(b* x"a) = F({zb) " a)
=(a’ (b)) = @', T()') = (T(x)"a’4d")
XS FHE a €AY, T(z)a'=T(x)'a’. BR A/Y # H H#E, XiE
B T (1).
BjG, (3HMA2)HH

la|? =F(u"uw) = | T@e [|2< || TG || %, (15)
EHY e ||*=F(e*e)=F(e)=1. (11), (A5)—RBH I TW | =1 ull, iE
K, [ |

12.41 BE ZARAB -RH#, WALAHNZH)HATFTRELSFIE-F
M, kP HAELZRS Hilbert 21,
iFR W H BEHE12. 40 PHEARY Hilbert 56 H, W“EM”. XBREHH
—AHEROHR: R (R H OHEILEBDILE o 0 H- L85, MdEX,
vEH HHALY
S (o) 12 < oo, )

Hod | m(w) | B n (0B H-BEH. (OPKRSEHEEREZZAEZT n()h
F0. HHBHNBEH
(v',v") = Z(m(ﬂ’)m.‘(vﬂ)} (v ,v € H), (2)

B MDMAENR | vl = (o ). RIEHRZES H %R Hilbert 25 [ K 2

HABRBTHENES.
mE S.€BH), MFFHA u, |S. | <M, }HH Sv RXH#EHHE, BT

H, oA R R
KH(S'U) =Suﬂu(1")! (3)
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IS = sup S, |l . (4)
RERIMEEDS € ASE—PREFT(OHEZHEBRER, BEXR
x (T(x)v) = T () (x,(v)), (5)
Hrp T, IS8 12. 40 h—4E. HAMEFEM 12. 40,
T <zl = [ T.( |, (6)
B (4) #EH
I TCxo) || = sup | T.() | = || = | (7)
Xt F 484~ 4 bR 0L E H 12 40 8 A Bl BCH) P8 2~ T () RAFEKR
Y 3 Ath 4 Bl |
iR [ EE

12.42 ®BY “BHR"—EXASKHTHE, ERECTHEATHRERSE, HPXNT
Hus R AR =Y. ATE - RBROBENH T, B REGQF
HA B U FRERBE, o QB QF, EXEMNBNR: ¢ =¢ ¢=¢-
g (n=2, 3, 4, =), WMPRIEHEEEGEEN, WO EHEH S A
CFAR R ¢ BB ] BT R

lim 2Cf 4 fo gt tfog™, D
X — B AEEME LT HFE.

RS FEL QW SET”, MAMBRAE | fd

RAEXOMN QB Q FAEFEM——BRE ¢ XREVEECYU B, ¢ (E)E

U HEMNHMENR «(E). FRERAV L (W,
In(f o pldu = Jnfd,u.

HANELY ((E)=0 fl wW(E)=18f, ¢(E)=E€X, B¢ M. EHRF
HRBREBATMER g B gog=ga. e p, WegRHEWa. e o

L AT LLLAR von Neumann B9 F #4982 M. 2 FF LA FREF, B4
L7 8557 FR O Ees”.
12.43 B B0, U pBREE—H, Hy: 00 R——HMRHED, f€

Af == (f+feogtmt feog™
b L? RS TR g€ L7 (.
Wobh g o p—g. WTTH ¢ B, W g = | fdu
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BRE_ITHENET 1L, M-SR
lirrfj.ﬂ | g — Auf |7du = 0.

L e

MEEAM X EEREEME f~f ¢ BL (B L () EMFE. HKEE
Hilbert Z5 ] L* () FHITWE 7. THEHEME 12. 43 MHMEMEF RARZ EEHENE
BEit.

12.44 BB FHFUCZHRHBET, € H, WFH

Ax = %(I+UI+"*+U""II} (1)

L H 88 Hm ST ye H
iFRE ¥ ERUMESM. EHAMEELE LE a Mb:
@) = (24 +27, 2)
B()=1, b(A=0, VA%l W Az=a,(Wz. & y=bUz. X&H
ly—Az|?= 6z —an Wz | ® =J lb—a *dE... (@

ol

HAERMEBLE | p—a, | <1 HHEEM(O—a,)Q)—0, 55U E RN
lim | y—A.x || =0. (4)
u

>R

Bif XS @, 78 H % Hilbert 25,
1. pyEZs (A9 5% 4 %5 (A 2 Hilbert 25 ] B 40 B b AR 5% 4~ 8 3% i

z. JER—1MH, WEH 1240 A9UE.)
2. B NE—-ITFEE, «€C, o*=13HH A F#1. iEHEA Hilbert z5 8]

A A B R 18 S5 X
(zry) = %i} | z+ay || e
i} =
@y = = I z+ety [ 7e?do.
BIUX—E: £SO LR RE F MW . SBUESF
@) = [ 2+ f@y | *dup?

3. (a) BE =, My, £ HOHA BRI H Y n—>oofif, (z,, y.)>1. i

B || x.— . || =0.
(b) B r,€H, z,~x BWEGFHE |l = | =z, #E#H | z,—= ] —0.

4. ¥ H" R H MLm= m, £X ¢: H =H,
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y(x)=(xwy") (xe€ H,y" € H")
(L 12.5)UE H* X FHA
[z 0y" 1= (g™ v ™)
B Hilbert 6], #F ¢: H " —~H M THAy €cH M=z €H "HE
2 () = [y e ],
iEBA ¢ R H" " 8| H EFRH, HFESHEE H2E2AHRKB.
5. Bifki{u, ) B HHPHELEBEFIE ||l | =D, FEEE

2= D) | (uu,) |F < oo,
s (o) RAT—bFRERL,
{1—r)i | 1P << |l Zau |§2==s;<1+1*>i | a |*,
3 ELHEE (o) 80 F I = A M BB 541

(a) i | @, |® << oo
(b S aw, ik H #5808,
=1

(o) MFE/A y € H, Do (u»y) WEL

XHET T EH 12. 6.

6. Bk E 2R 12.17 ¥hIPRERY A8, WX TR =, y€ H HlwE A4,

| E..,(w) |* < E, . (wE,, (w).

7. B UEB(HYREHIIHH >0, iR (U ERMUBERHEFE,

UEIEDE::0E 7S - - IIT | L
U —al —ayU——aU | <e,

BE (OHEZEI EEP, XTEHEADT L.

8. iERALL PU{# UP #YE # 12. 35.

9. B T=UP RA B F TEBH WS, EWH TREXMYHE
UP=PU.

10. EHEANEETHHF TEBHRENMERAF S€ BUH) MHEHA
BT

11. Hik NEB(HDRE#MIIFHE TEB(H)RWHER. iEM TNT 'REHW
WYE{Y NS T TAZ#H.

12. (a) B& S, TEB(H), SMT REHH, HFHEST=TS. &E#H S+T
M ST RIER#H.

(b) t4h, £ S=03HH T=0(REMR 12.32), iEW S+T=0 3 H ST=0.

(¢) Rifi, WHEE S=0M T=0, 8 STEERAREFRH(HR ST+
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TS). #sL b, Y dimH=2 BsiFEXF 6 7.

13. ETEB(HHRER¥H, RN TFEAMAAREFU, T"=UT. iU
e — 7

14. BE TEB(HHIIFE T TREBET. HMBATRERT.

15. H—PMEEREF TEBH{#H TP=0. XEMEFETREIEWHN?

16. i TEB(H)REFW, HHE«(THEAERE. RIFFMENAX —SHES
EXFTHERRZHER.

17. 765888 12. 29() MBI TFTIRH AR Ty=x G yE H HJHMNY

DVIal la I? < oo,
=1

(EXMNF—1 i, A, =0 X FXA i, x, &R 0).
18. TE€ B(H)#i#% o(T A LA A=A HEZER F -
ik o, (TYHFE ACCHE, ¥TE, T-AI AR——H.
Sdibo (DHFBEIACCHR, BEET-AITHIH I HABERLFZMAL
B — — B 5.
M ko (DHEKOFE A€o (TR,
(a) AFAAX FEATF#HM TEBH), HEAEREE.
(b) & H RA4rH, M ENEF TEB(HHAHESRTHY.
(c) ¥ Se f1S, EVEAITE Hilbert 58] I* L EBMEBHE FURSH 10 %
B2 —RE ).
HEBA(SR) " =S, HFH
0,(S1) = 0,(Sg) = {A: | A << 1},
6.(S.) = a.(Sg) = {A: [ A |= 1},
0.(S.) = ¢,(Sg) = .
19. & Sz M1S, kb, WFBAXH S NHF S, KBRARSBWUP, HPURHE
B Fifi P=0.
20. B BRWEESEQ EHEME, H=L"(w, BRFEXHAR

). Jnf:[dp.

WtF e L= (u)y BA M,(f)=¢f EXFER T M,. W M,€B(H).

SR ALHEM, AASEME? B —1 (M) =0 (MOKIHT. EHAE
AM, REER. o(M)5 ¢ (9ARH MR E A HAXRK? EEH ¢—~M, L™ ()
2| BUHDW A FALM A EAZEE- -FW. (hTEREHIEHER, XEREH
W . BAIRSOA RSB N B MR AL HFRY? #£+7. F T€BHIFH
wF B $€L7 (w)y TMy=MT UE x(Q)<oco, i T RM T HEMNR

%, M TEA.
21. @i TEB(HDRIEHMN, ARM I, TH T AR BIDOKATRE,
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T BHYWEBHIMER A PR ENAREHEASEIER.

a(T) W BAT 4 (R4 ML B SR X Fp 15 00 1 B 7

22. REWANERM TEB(HNE BUDHRAEFFHR? XF THLEFEF
RESHEHREHREH A7 BEHAFR - THHNFAIRATTZEHR? 4 T=1
X — A R A HBL?

23. JFEBH Fourier Ffs f—F BEL* (RO IHBEH . EMIERMH A2 &,
YU n=08f, HHE

exp(%rz ) (agl;)mexp(— ') (m=0,1,2,")

) Fourier 4F .

24. WEBA{EfI A 25 4 0] 43 Hilbert 25 ] 2 55 BF [5] #9 &% (G i 5] # IE 22 3E,
WL230). BAERE 12.38 hfyas(a)] H RAT4r 6. TR B 5 28 12. 38 A &Y 1)
Xt FREAR AR EAT LT 4T E H FEREER.

25. Bk TEB(HYRIEHM, fEa(T) L#AH R Borel ¥ H S=f(T).
HEr MEs sy51 2T S ks EBX T8 Borel £ wCTo(S),

Es(w) = E-(f ' (w)).
26. #% S, TEB(H), 2% S=T BI#E S—T=0, B
(Sz,x) = (Tx,x)y VYx€ H.
FBHXFAHRERF P QBT E M MEREFM.

(a) P=Q.

(b) R{(P)DR(Q).

(e¢) PQ=Q.

(d) QP=Q.

ZERMMAR, B E(w)>E() Y MY w Dw'.

27. Bt RERBAFHONE, ¢ BA FPHARATLHER ¢ =¢H AN TE
Tr€EA, ¥ H

EX. KB R APHTE.
28, W A BRFFHE AX41 AR HFM=n)EA, M"EMpERIL
‘ﬁ: mv'=£,-,_.. ’@'

0 0 0 1) 0 0 0 O
0 0 1 0 1 0 0 0
_— S=

Qﬂ]{}{} 0 0 0 O

1 0 0 0) 0 0 0 0

0 0 0 0)

00 0 0
T“nﬂoo'

0o 0 0 1)
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R 27 BRREE .
M =Q'M"'Q (Mg A).
() IEl ST XRFWUA*RIEWHE, ST=TS{EST*#T*S.
(b) iEBH S+ T AR -IEH .
() ¥ ISS* | 58] °.
(d) HHAFEER p(S+S5%); IEHES || S+5* || AFE.
(e) B V=(v,)EA, # vp,=Vy=1, vy=vuy=—1, H& v,=0. i§
o(VV*); EREE[L0, o).
()i B3 12. 16 XM FREXMF AR, (MM FIME 12(a) HFREHE
B (¢)y (DFe)WHEE 11, 28 HEHAIFIHE* AL
29. WX BRELHELZ LW AE=AZIEAAMmESE. EfA—-&EN
f(t) = e’ + =os + ¢ e
BR¥, Hds,€R, .€C, 1<k<n. B

lim S £ g0d
(fom) = lim 21" £ gD

FHEHER X FHAE,
FAl?P =) =la P4+l
HH X M &S ERARA 5 Hilbert 516 H. i HEX=ABTAMNFH
— B R; EMRAEN R L “BEN" R,
30. ¥ H, R X354 Hilbert 5 [6], WHBMI. IEHAFR H, XH, b5

% Bk i A [F] B 22 Y oR B
31. ¥ T.€B(H), n=1, 2, 3, -#HHAMFES =€ H,
lLIﬂL | Tox | = 0.
EAH#EHT TR € H,
lim | Taz || =0

32. # X B—#% & Banach 58], HENX, XEHFY
o | <1, 3l <1, lzatyall =2

B || xa—ya | 0.

fil tn4g 4 Hilbert 25 ) B — 3™ K.

(a) WEBHZE X @ 12. 3 WL

() BE lz. | =1, A€X", Al =13}#H Az,—~1. iEH{x,} 2 Cauchy
3l (fE X fasnib). #5. F8 Az, +z.).

(c) MBS A€ X 76 X AP A8k EIA BB MR KHE.

(d) BE z,>x BRHFB 2. | =l z|l. EH | z.—2 | =0. #F7. 3
8 || x, | =1 HER. MFELH A ZE Az, T2).

(e) 08 I i@ v+ i 7F 3 2 Banach ) A2 (Hln, #£ L' vk C
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AL DT AX 28 23 [R] A 2 — B0 69,

33. JEMEE 12.35 FHERED X T dmH<oH AW 5.

4. —1TERIEABVLEBFENWEF TeBH), BE o(T)={1].

35. & SEAMH, U=expiS), IEHU BB 7. HHLE o(U) i T [
B FE BB (S TR E.

36. H TEB(HDRIENM, W R(T*HY=R(T). #5 . WHEH 12 35,
T=T"U".

37. fE H=L*(0, DFL(TH @ =zf()EX T. it T 2 A FHIFH
R(TYEH MBWEHR FZE.

38. —TEEFHEF TEBH), E#H

| Tl = sup{| (Tz,x) |: z€ H, [zl <1}.

GXiSEAEH 12. 35 A ®.)

39. iEBA T #1 T #TREA AR 0 5[], BP@EARIER 8.

10. ¥ DB Cirhub7E 0 (B3R, EX H, MeB(H) i EH 12.38. &
o2 b FERSEN M & BUH)HhRAFEHR: ®QEBH), =M % uz)=1,
o(2)=2, h=Qu. BN QM=MQ, HAERHX FHABE n, QU =hv" i
Laurent B BIFHEHRY FEH, Qf=hf. XFH A =, BiY z€e D, A (2)==z,
1X A A fE.

B M kR M° (i Laurent R¥0).
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13.1 EX & H & Hilbert 58], R{IMAEIE H i) B 73 R E LB 9T
B H®TZEE, Hf R(CT)E H AL s,
BHBETEAROSGESZN. YR, R T(XFADONHBEFHLEY
Wi RESEN, M THI 2ODHAENESEIER, NMAD HOEZLER,
HB(TOE H P RN, EXFHHEN, TE IR 2(T) HFRH.
HyBEFTHBRE ST REE >, TeHHEEKE HXHBFEE, Hp xR
FaT). B, SETHWEIFOE A(THCAHASHIFAMTF €T, Sx=T(x)
BWHNY G(DHCTHS). XTHREXRTEETHNERLNOEL
TCS. (1)
Het A X FREEHNE/RIMHXHWAFERNE F daABEREH,
TEAH)SHAY AHT)=H HH T ZHM.
RIFBEH—4 Hilbert ZSEIFERE T 5 T XM, HEXR AT ) HESK
P17 o
x—==(Tx,y) (2)
AT EESENLE ye HWE. R y€2(T"), W Hahn-Banach & B E(2)
RN H ENESRHZ R, NTFET yEHHME
(Tzx,y) = (z, T "y) (x € 2T)), (3)
BR, T"yEQB—RETYHMNY 2(THEH+HE, IYHNNTEMAX
o, Hit, REBBRUEEEET T - WRARERE 7, EXNRIERH THR H
FHREF, BATHRHMFEEIFAET BEHR.
FEEEHE TEBH), MXBEHHM T a9E X5 12.9 WHHMMEE. R,
NT*)=H3IHT"*€B(H).
MFEREFHANAREEHNZ/NOAE, MAEEEE . XERXT

5 Ba E ) B R X
WS+ T) =S N AD, (4)
(ST) = {x € AT):Tx € S }. (5)
il G AR
(R+8)+T=R+(5+T), (RS)T=R(ST) (6)

BT, EF4AERE, EhZz—, BIR+S)T=RT+ST 2Mil. HE—TRGE
LATE X

T(R+S) DTR+TS (7)
Rar. ENAEEEIM(R+S)2€(T), £E Rr 8 Sx Z—F%E 2. &
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FeEEXMT;: FHa=0, M WaT)=HIHFHaT=0. & a70, W DaT)=9(T)
HEVze€WNT), (aT)x=a(Tx).
13.2 B8 M®&S, THASTAH M ETF. A
TS C (ST)". (1)
sboh, F SEB(H), N
T"5" = (8T)". (2)
FEOKSSD R T S MEH. OHOBE®RF T S 5T LEELEFR
A e S
il B c€2(ST)HH yE2(T" S ). BN € 9(T), S yE
GCT* )

(Tz,8" y) = (x, T" 5" y). (3)
HA Te€NS), yeDS"), W
(STz,y) = (Tx,S" ¥). (4)
Fir LA
(STx,y) = (z,T" 5" y). (5)
FAEH T (D).
BB E SEFH), yEQUST)"). W S* € B(H), & 2(S*)=H  HX
FEHA x€2(ST),
(Tzx+S" y) = (STx,y) = (2, (8T) " y). (6)
LA S* ye (T ), M yE2(T"S"), BMIEQ)MNHES. ||
13.3 EBY HYWMEFT HRAES&KG, WRMNFEM 2O yec2(T),
(Tx»y) = (z,Ty). (1
TRBMEMN A FREFREL
TC T (2)
Il A o

WMRT=T", MFK TR A HH.
¥ Te3(HH, XHIMERBRRE-BH. —BREKR-EFAR.
WA, B HTERENHAVEXNT), yED(S), (Tx, y)=(x, Sy,
W SCT".
13.4 B & H=L*=L*([0, 1D (¥%F Lebesgue MEE). BIIEL* PEXR
FT,, T. M1 T;,. EfHELSEDT .
NTHHTED, 1A SRE €L ke EERN £ HAL
YT,) = DTy N A{f:£0) = f(1}.
A(T:) = 2Ty N {f:0) = f(1) = 0},
EMEL PREBEEN. EX
T.f =if', f€ NTo, k=1,2,3, (1)
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RITE=
T, =T,, T: =T,, T: =T. (2)
HH T,CT.CT,, webiph T, 2xsh(2Rr a4 HF T, ¢h 4kstde. i
BT, thatde T, RAE AR E],
IERATEH(2), BEY fe9N T, geNTHHH mt+ek=481f,

(Tof &) =L(:‘f’}§=]nfug’) — (£1Tug) s (3)
E A EE F(Deg(1)=f(0)g0), HIHEH T,CT, A
T.cT:. T,CT:, T.CTr. (4)

MBI g€ T ), $=Trg. 2 o(x) = Es&. W F FENTD,

1 _ e 1 L
L(z’f')g — (Tofrg) = (f+$) = F1) BD —Lf’di-. (5)

wop=18 20, ATHOEEETEH, G HEE (D=0, Hrk=31, (D=
0. dilkHEd, EHAAWRT,
ig—® € R(THL. (6)
H% R(T,)=L?, %k=18, ig=0, XEIERMHHELR €(1>=0, g€
DT, F£& T CTs.
£ h=283, MR(TOMFAEMSE [ lu=08 €L WK, T
R(T,) = R(Ty) =Y+, (7)
HbYBL MHESKBRN—®FEE. FLUEOBKRE ig—oR¥EB, Ailig
iyt EEIH g €L, Bl gENT). TRT CTn.
£ r=2, W &(1)=0, WM g(0)=g(), g€UT,). T T CT..
ik B
AREMEEFSAMETZHXANEFARRZA, ROBAS -
.
13.5 @ i H=L%, &% 13.4 —#, X F fENTHEX Df=f URBEE
YERAEAKEE), FEEXMHW=tf@). MDM—MD)f=fR¥%&
DM —MD = I, (1)
XE IRRDHEXR EHBRLET.
FREEMBEFRENFAEFORETHAN, HPXA-—TRFAARH, B
FhHEGRRMMEERE, RABTREFRE H LRAARBEFHRMAT, FIUE
BCH)H, BRETEET Banach REPCP EIEHE T EN.
13.6 =8 Wi AARLKFLILA ety Banach R, =, yEA, W
Iy — Y 7= e,
F @it 8 & F Wielandt, ¥ A &9 T & AR A 5.
B BE ry—yr=e MERBRE
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"y — yxr" = nx” ' #= 0, (1)
WF =1, CEERL. WRERFTFEIEBR 2, (DML, W "#0HH
™y — yr™ =2"(zy —yx) +("y —yr")x
= z"e+nx 'z =+ Dz,

Wl n Bl a+1, (DR, HELHEH,

alz | = lzy—sem | <2l lyl <zl =l Iyl
E <2zl |yl EERRFATMRE. L
BHEENRET

13.7 B& & H E Hilbert 5, @adFE X HXHMKEAIT{a, b}y (e d}
FINEA
({a,b}yic,d}) = (a,c) + (byd), (1)
H < H 5 U % Hilbert Z5[8], X#(a, o)FR HHHAR. RIHERIEEHRE
12,1 ¥ hF| B LR FHENSEST. $3, HXH FHERH
| {a b} 12 = llall*+ ll&l? (2)
£ .
B X
Vi{a,b} = {—b,a} (a,b€ H). (3)
MVEHXHFHEXTF, WE VI=—1 BEKZEMEHXHNE-F=ZM,
VEIM=M.
HXAEFEEET THF T H— M EBTEENHNE.
13.8 8 £ TAHPHWMENRT, A
4(T") = [V4(D]1+, (1)
E#R VYT HXH & EXFZ M,
W —BEET 9T ), AT HMT wRKMET.
R FTEAESERPE—1HBBEHTFEEEMEONE—T.

{y,z} € 4(T"). (2)

(Tz,y) = (x,2) (Vx € DT (3)

({— Tx.x):iy2}) =0 (¥Yx € AT (4)

{yyz} € [VI(D ]+ (5)

L

13.9 T8 X TAHvHMERT, 0 T 2AXF. Hak, aHXFAA

#.

{ERE MFEASMCHXH, M-£HK. FrElaz®E 13.8, 4(T*)fE HX
H $ . B
13.10 @ Z2TAHYHAAEZAT, N
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HXH=V4T)P4T") (1
—— AR TR A A
ER HADEMK, VO(DWRE. HAV EEW, MMEH 13.8 HH
Va(T)=[%(T")H]*+, WEHli2. 4. |
Wit #Fa, bEH, W74
—~Tx+y=oa
r+T yv=2b

HHE—e M €A, yEUT).

T—EMER T XMRE TN B R 7 Rt
13.11 B8 HETAHPHMENTHAT #4468,

(a) £ AT)=H, M TRAMHGHETECBH.

(b)) 2 TAAHHI——, WR(DHAEH PHEFLT 'R A4,

() ZR(MAEHY#E, W TA——0.

(d) #R(T)=H, M TAHE#4&H BT '€BH).

iER (a) BB, TCT', H# 2(TO=H, BRT=T". U T RHEAM
(EH 13.9, NMEABRRERECRELEN. GEATLINAERS.

(b) RiF v I R(T). WM x—=>(Tx, y)=0R&E (T)PELZLH, L yvE
WTH=DDHEMFHE € 22T, (z, Ty)=(Tz, y)=0. FR Ty=0.
Wk THRER——B, AUHES y=0. XiEH R(TY#E H 9.

El T'EFEEN, AT H=R(MMIFHET ") . XERX

GT") =VI4(—T), VYT ") =4—T) (1)
B BIER.
{a,b} € YT 1)2{bya) € UT)={b, —a) € 4(—T)
&ila,b) € V4(— T).
Hi T A, THCGEM13.9, AWHOQ), —T, T 'H. FH 13.10 a] AN
AT T '#M-—THHIEXDF

HXH=V4T')YP4(T")*) (2)
Ll R
HXH=V4(—T)PI—T) =4(T") QVIT"). (3)
A,
GUTH") = [VHTH]L=9T"), (4)
XBBE(T D =T",

(c) B Tx=0. M FEE yeNTD, (x, TYI=(Tz, y)=0. FRxL
R(T)y M =0,

(d) BRI RAT)=H, (0 )BW®RHFTE—-——MIFHE NT "HY=H #HzcH,
y& H, WX FES z€XT), w€NT), =Tz, y=Tw, #H
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(T'x,y) = (z,Tw) = (Tz,w) = (xr, T ' y).
BTl THORMHE. (DBEBM T 'E2EAFHER KM, BHEMNDELY T=(T") !
L . u
1312 T8 X TAH$HHAMERT, W AT HAMEFHFALT " =T,
R AV EAEMIFE VE=—I, EH 13. 10 & 1 1E3Z 7

Hx H = 4(T) @ V4(T"). (1
iR = | (T ). WMz, y)=0 WA TFFHE ye2(T")
({0,2}s{—T" vyv}) = 0. (2)

FR{0, 2} €[VHTH] =9(T), XEW)RF =TW0)=0. Wik, 9T Y& H
bREFBT "HEEX.
B—n e 13.10 i

HXH=V4T")DIT" ). (3)
B (1)),

G(T" ") = [VE(T" )]+ = 4(D), (4)
WA T =T. n

RIMAEHFIR N T THRTRAFEOMRE. i, 2T DAHE
fE A /.
13.13 B8 METAH PHHAMERLFHALQ=I+T" T.
(a) X EEEZT, QA
Q) =NT"T)={zx€ NT): Tx € HT*)}
| H béy—— e M HBALEB, CES(HI#HR|B|<1, |C|<1, C=TB®
A
BU+T"THhcCU+T"TOB=1 (D
W, B20H B T TR A48,
(b) # TATANT THLHABE, MAUTHEGDTME .
XBRMAE, F8IHFRUH e LSRR T.
i & 2€2QM Tz€NT ), ¥H
(zyx2) +(Tz,Tx) = (xyx) + (=, T" Tx) = (x,Qx). «(2)
Mz <zl | Qzll » XK QE——H.
HER13.10, M FENShe HFHE—FHMEBRc2(DHHE—M Che
(T )18
{0,h} = {(— TBh,Bh})+ {Ch,T* Ch}. (3)
BRBMC RUH REXRHH PHLKXEET. OWAARBFAETRERE
EARMCER 13.10). Wil HX H P E LERE
lrh?= B l*+ Cl* (h€ H), 4)
gAIBI <1, |C|<L
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EE) P RINE C=TBIHAMNFEALEH,
h = Bh + T*Ch = Bh + T* TBh = QBh. (5)
M QB=1. %5, BREH 8] 2(Q) FH——mr 8. & yeWNQ, MXFHEA
h€ H, y=Bh, FFLl Qv=QBh=h, 3} H BQy=Bh=y. FR BQCI, (1)
BiE.
#HhEH, MMFRAS 2€NQ, h€Qx, MMH(2),
(Bh,h) = (BQz,Qr) = (x#,Qzx) = 0. (6)
FRE B=0, BREAMFMCER 12.32), BAEFM 13. 11(b) % Q R 5/, fr
LT T=Q—1I Hf.
XFER T (a) HHEBA.
HA TRABF, 9(TOR HXHWHAFZEE; BT 9(T)R Hilbert 25 8],
BE(z, Tz}EYTERF YUTHUMFES 2€NT T)=2(Q),
0= ({xy Tz} {x,Tx}) = (2y2) + (T2, Tx)
= (z,x) + (2, T" Tx) = (2,Qx).

{HE RCQ)=H. Bl z=0. ZIFHE T (b). ]
13.14 BX HYHXMHREFTHAIBRXSHE, HETAREFAMNKER,
B

TCS, SXt#F (1)
W S=T.

13.15 EBE a#XFAEARXNHY,
{FRl RiZETEAMEN, SEMNHENE) SCSHHHE TCS(EEHHER
FHENL. XTEREFXRERKS CT . FFL
ScSsS ' cT =TCS,
XUk S=T. B
REOZE BB AN FRETFRLE M, e 13.21 & 10
13.16 T8 X TAH+ ¥4 AXTF(RLME), THREML.
(a) | Tet+izl?’= [z |I*+ [ Tzl? (z€D(TH).
(b)) TAMXFLAMRE R(THIDAAH.
(¢c) T+il 2 ——#.
(d) 2 R(T+iD=H, B T AR K3#.
() £de i dhh—i, LBRALEZRLN.
iER MEHFX
| Tx+ix | ?= lzl*+ [ Tx | * + Gz Tx) + (Txyix)
MK T X #HREHEE . B,
(T+iDx<=— {z,Tx}
B THil R T EE2 R SE— XM, XEMA TGk, R, QEE
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() HEELE., HERTHD=HHFAET ETHHERE 2R NTHHEHE
FHE), WT,+HIRTHIWAEEHR, EASR——®, (), T, ARMK
A, XIE T (d).

B8R, e —, WF B REE AR l

Cayley Tt

13.17 BXY g

t—1
.-:—-I_H. (1)

BYTELHEHSS(ER 1M RMERZEE ——XTR. A 12 EHROTFE
HERBESIT AN TEB(HHBL—1TBET
U=(T—iD(T+:iD™ (2)
FHEMEAELS 1 NABF U SEAXH BB
T—U BRI R L Z KB I HRBETFZ R ——X N, H—7 e
AR % BE B F 2 (6] ) — — X L.
W THHSDHNHEREF. & 13.16 B8

[ Te+iz 2= z?+ 1 Txl*=1Te—xll® (x€ ATH. (I
MWHHFESERT U, 48
@(U) = R(T+il),R(U) = R(T —il), (4)
FHEH#
U(Tz+iz) =Tz —ix (x€ 9T (5)
B, EX(THD R A BHEE 2D L, UEnLLE
U= (T—iXT+:ID)™ (6)
B =K.

XABFURNT B Gayley £, TR IEFUERELEER13.19F0. €
BEHRARRLER BT ETHEN - RENSIENR.
13.18 3|3 RiEURA HPHFBEAF. HFHAz€2W), Uzl = zl.
(a) # z, yEW, MUz, Uy)=(z, .
(b) ZRUI-AEAH+ME, M I-URA——#.
(¢) ZZAdfE 9QU), RW) e 4U) PAEAT—A R A, Kb Ld.
R H12EIE2 I HMNEN - MMEERXHEAT (2. HiED, &
B e HFHUT—U2=0, B x=Ux, WX FEHA ye 2,
(2, (I—Uy) = (z,y) — (z,Uy) = Wzx,Uy) — (z,Uy) = 0.
F£ 2z | RU-U), t#E RU—UE HHHEE, z=0. (OMEHRRRX

(Uzc—Uy| = lz— ] =j_§|+ {z,Uz) — {y,Uy} |

fgse, R FAEM x, ye W) BRI n

357
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13.19 EE MEUREH $HF#HEF T 65 Cayley T3, B Fdbik 2 Haj.
(a) UM ZEME T RAH.
(b) RUU—WUW=9(T), I-UR——&# BT Tk ALK
T=iI+WUWUT-U)"
MU E#H#HEd R, (Adm REA#HE T4 Cayley T A RE#.)
(DU RB S ALE T 2 G 4.
(d) Rid&, FVAH PHFERT, #ELI-VA——8¢. WVEH
# 2t #x L F ¢ Cayley T k.
iEB MERF 13.16, TRAMYHM Y R(TH:DEMA. @5 H 13.18,
URFAMMHNY 2000 EHEK. BXR 20U)=R(T+il), H Cayley 7F # ) &

S, (a)Y{BiE.
Hi
z=Tx+ix, Uz =Tz —ix (1)
BHE ATE 2U)=RU+iDZ A ) ——XF B z+z T LT R
(I—U)z=2ix, (U+U)z=2Txz. (2)

X [—U R——8. RU-WU=2T), AT (I—U)""8 2(T) g3 2(U)
IR

2Tr = (J+Wz= T+WHUT—U)2ix) (x € UD). (3)
X UEEA T (b).
MR T EAMEMN. NdEmE13. 13,
R(I+ T =H (4)
H A
(THiD(T—il) = I+ T = (T—ilD(T+il) (5)
(GIHENETEXEER 2(T)), dEMA@HEH
@(U) = R(T+il) = H (6)
LA K
R(U) =R(T—il) = H (7)

HYUBRSEMN. GOMMABARU EANCER 12. 13).
HTEB(OBMEE, BEURES, MAM M I-UMWEHR##CGER
12.127,
[R(UI—U)]+= NU~-U) = {0}, (8)
M AT)=RUI—UE HHHRE. T T RWENHHE TCT".
B® y€NT"). BRI R(THiD=2(U)=H, Ff y € 2(TH{EH
(T* +iDDy=(T+ i)y, =(T" +iDy (9)
HK TCT , BE—A"%SHiL. &=y w, Wy e€dT FAXFESN
TzeDTH,
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((T—iDx,y) = (2, (T +il)y) = (2,00 = 0. (10)
FR oy LR(T—iD=RW)=H, MFi y,=0, y=y€NT.

FFLL T CT, ().

BjE, BV EeNaEPbaRagiEeE, W 2V 5 RU-V)EHFEH

r=z—Vz (11)
W — — X R ze—z. £ NAS)=R(I-V)E, HF x=2—Vz, U
Sr = i(z+Vz) (12)

EYS. FEr, vEUNS), MMTED 2z, u€HV), 2=2—Vz, y=u—Vu. K
RV RSE, WMAENTIHE 13. 18¢a) HE
(Sr.y)=i(z+Vz,u—Vu) = i(Vz,u) —i(z,Vu)
= (z—Vz,wu+iVu)
= (r,Sy). (13)
FRLL S ExtfRm. B 2) AN LS A

2iVz = Sz —ir, 2iz = Sr+ir (z € V) (14)
RATF 3,

V(Sr +ir) = Sr—ir (x € US)) (15)

3 H 2(V)=R(S+iD). Wi V&S # Cayley 2. u

13.20 SiEtF WRU,, U, BXHETF T,, T, & Cayley B, BR T.CT,
WHLY U,CU,. WX FHHREFONHFERFBEENGERRZRERTL R
%5 B FE 4 ) L.

MIELE R E H F 1 EA Cayley B U MM X F T, W R(T+
iDMR(T—iDRAMAKRER13.10)F AU BRAHE—-TBE T ERFE. X
B A 7S (6] 9 TF A2 AN 25 (] O S 3OFRch T 605 4547, (I X, Hilbert Z A K B HE
EHE—ERZEAE.)

Wi, EABRRUI-U=9%TEH$HE, UNSBIFEERU,
R(—-UDEH v@%, FRI-U 2——K(G|R13.1OFB U, B T B
$E3 T, @) Cayley 2542,

FHEEAELETHE 13.19 M EEITiea M aREL, RMONEBE T E2AB.
it FR i) #0885 1Y

(a) TR A& S LS TiiEMEH 0.

(b) TA#B kat#eh S AR EFTHRIFESH K4 0.

() TEAH A4S RS HATHRIFAAF.

(a) HI(b)MIEB BB REY. HT (o, NAERE 13. 1I9OHFHEEI U MNE
ABREAFELHR(THiD]-B[R(T—iD]* ER%FHE.

13.21 B BVEPF FWEBET, WV EASEHFAI-VE——HCGEIZHE
SIE 18), Mifi V E—AMHE T T i Cayley 258, BHA 2(V)=0 3 H R(V)
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MREREL THSHEERRE ML
RARMBHT - HEEHN . HAHHEY., AEF TARBHE FHE .

B 5 %

13.22 g8 HAE MAKESES QP oLE, HE Hilbert 506, E. M4~
FHBRAFEX12.17T FIHA AR AN S EF 1221 R THS
HE, vHEdsA

(U(fxyy) = J’nde"* (zyy € H), (1)

FES FEL(E)58F WHEBHBERER. X—AREWKRHE B XHRAMR
PRM (CGEM 13.24), BMNEMHASEX 12.17 f—EFMHIES.
13.23 S| & f:. Q-CATAY, 4

9, = |z € H| | fI"dE.. <oo). (1
W9, AHGMEFEN. £z, yEH, M
[ rralEn i< uyn{] 151 @
EfARARGHF L v=P(f =z, W
dE,,., = fdE,. (z,z € H). (3

W £z=ztyHHo€d W
|E@z | < Ezll + | Ey | <2 Ew)z |*+2 || E)y |l
HE
E..(w) < 2E. ;(w) +2E,,,(w). (4)
¥l 2, M FMEEHAN. FEREESFSRIE. TE I REH WFEM.
SF n=1, 2, 3, *, Hw BQUHFE, EHP| f| <n H 2E€R(E)),

Ll
Elw)x = E(w)E(w,)x = E(w [| w.) X (5)
5 &c]
E..(w)=E,.(w)w) (w€ A4, (6)
M T
[ 1 1R =] PR < 2 <o 1)

FR REW)C,. BH 0= Uw, oEw)y 5T I E X T 54
}’EHy}'=11HIE(w.J}’! b’\ﬁﬁ}!ﬁ @f ﬁﬁf’ﬂﬂ*: EFI-'LH. Ea'f %ﬁﬁﬂﬁ.
¥+, yEH, fRQ EHHEFATI K, Radon-Nikodym EE[23 | 3AAF

Eﬂ.tiﬂ]ﬁiﬁ']ﬁﬁﬁ Uy Iu | =1, ﬁﬁ
ufdE,, =| fld| E., |. (8)



#F13% £ X EF 275

LA
[ 1 rralE, 1= rwpz < TewnHzl Iyl 9
HE 12. 21,
| wCuf)z | * = L | uf |*dE, , = L | £ |*dE,... (10)

MEMFEHRY fH (OMAOKE(2). —mIENR &S H.
BEGYRy. BAWMFE8IARTME ¢ dE® 12. 21,

Jnng:_,,= (W(glx,v) = (@F(E)I*w(f}z)
= Lg?dE:... N

13.24 EBHE H ERAAHR Q L&y $155 8%,
(a) HFHEATHNH F. QO-CxrpH H FHAMERLTF v(H, ZLRA NE
())=9,, EW

(W(Hzry) = J'nde;,, (z€ D,y € H (1)
WEFEWE
| w(NHx|? = Jn | f1*dE,,. (x € 9). (2)
(b) FRHBRAGREZBRL, 2 fhog TH, M
T(HV(R) C U f2) WU(HE() C D, N Dy (3)

Ho T T =W(fg) 5 B E D,C9,.
(c) ¥ FHEATHEY . Q—C,
V(f)" = "I"(_,?) (4)
# H
PHOTH* = W] £19) = TP wH. 5)
W Ere 9, My | fdE., RH LHARABAEE R, @30

13,23, Kt ESR([ | £1ME..)" . ELEHNFEA yEH, FEH—
MITE v(HzEHHRA
| #Hz <[ | fI*dEe, (2 € 9. 6)

W E. ,EFzrREHH, V(OHE D EHREHR DR,

HFEA . HNMEBRKTEY =195, HFY | f(p) | <nBt, 4.(p)=
1; % | f(p) | >ni, ¢,(p)=0.

M D, e =9,, BREA f, BEFE, BT 6 B0 2/ 6) 3R X
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_I_-E"P 169_(9
| w(fHrz—w(f)xrl?’ %L | f— fu PdE, . =0 (n—00), (7)

HA f. BARE, ¥ 8k f,, (W CGEHE 12.2D), FFET) EKF(2)
i 3T

XIEBE TRE WHORANES LIS, (. R FFR F BW G
EREEIOMNET f, w(HOREAMKMNE 13.9 #H.

FATE B (b) BYEBH. -

HEBE FRERN, W92, C9,. #F2€H, v=v(f)z, 5|3 13.23 %
A FEHE 12. 21 8

(T(HW(g)xs2)= (W x, T(fz) = (¥(g)x,v)

- JﬂngI1U =J fngIlI = {‘If{fg)-r!z).
n

i LA
T(OW(g)r = ¥(fg)x (x € 9,,f € L7). (8)
= y=w(g)xr, MNB)F(2)#H
L | £ I*dE,., = L | fg |*dE,.. (x € 9,,f € L™). (9)

MER FREENGTREER). BROXMNFHAE fEL KL, EXFHA
AW F RS, BN 2T OV () RBEFAMH yveD, €9, WAL, XEN
(DHH yED, AN Y €D, BRINER

WNT(HT()) = D, | Dy (10)

%IE @Eﬂg_rg! J’=’F(g}:r #ﬂﬁtﬁl——'#ﬁiﬁﬁﬁﬁfn! N’JI-ELE(EJ.I)

d fo—=f, T L(E,0% f.g—~fg, BEG(fH8F fOMROBRE
V(I¥(g)x = ¥(fly= lil'g‘?(f,.)y =

-

= W(fglx
XIERH T (3), MMIER T (b).
MERE 2€9,, yE€9D,=9,. M(DFEHE 12. 21 i
(Y zxsy) =E_E(¢(f.}z,y) == Eiﬂ(x,ﬁg,(f,)y}

=(xz,p(Iy).
FR yeNW(H), ¥FA
v Cw". (11)
HTAADASER(), BRITLBRAGS z€ 2V IE D, P, £ v=
V() = lN fu=f¢, FREEHESH
W f,) = W(HTP,). (12)
Bk v, R B EEM, RATMERE 13.2 f112. 21 1§
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V()W) CL[V(NFP)] = w(f)" = w(f,).

AT LA
V(v = W(f .oz (n=1,2,3,), (13)
HA|é | <1, ADMOE®RENTF n=1, 2, 3, -
fn | fa |*dE,.. = L | ¢. |°dE,,, < E,..(Q). (14)
Eﬁm zE€ E'E’fr (4)?&&.
B, AR 9,C2,, BN AHREEHE, (OHOMMHES. |

¥ OEHe AR, W2, COMEN I =H), 8 Y HT(O=¥(fg). X
BrQ)hEHd. ERRANTHEAD ¢,
V(W) C ¥ HYig), (15)
Hly w()WHCT¥(gH=W(fg). ME g RATNECO WRFERY, (15
AR

E(w)V¥(f) C ¥()E(w). (16)
# €2, NR(E(w)), HILHEH
E(D)W(Hz = V(OE(wx = ¥(f)x. (17

FE (HE 2, NR(E(w))BHH R(E(w)) .

X— &AL g 12. 27 WP AEFER IS E R

WEEE, EMUFG)

V() +¥(g) CVv(f+g). (18)

LML HENE Dty =N HONDAE) s X fy g ZELHE—-NRAEFHB B X
[y
13.25 BB ARX®13.24 494k, 9,=H S B4 E fel™(E).

iFl BE 2,=H BEIVWHERAET, HEKREHAER v()CIB(H).
2 fo=/ b R f OB, REcHEMEE12.2] —B2#H

I follw = 1D = 1 ¥NHOTFGE) | < O

BEIT@) =16 <1. FRIfl-<Iw(OIHAE fEL7(E). HiE
M &EER 1221 P. [
13.26 BX HPWEHERFTHHMERE T -AI RN 2(DE H EH——
patHF Y EFRT (CH) & FTAE 2CC.

BAEWR, T-AIBEBHEFSCBHIWE

S(T—AI) C(T—AS = L

B, W13 13EATHE TRBAEART, 1 T THBIREF.

THi#a(T), FRERET—H, £ THIRREHRE.

WFEREF T, o TR M BB 17~20 FEGE.

MEFERE, RIEHET 12. 20 ¥ P 5B 36 T 45 1 80 5207 50 8 B9 24 1 (H 35
B E .
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13.27 B8 WBEAEA£L-QLOYEE5M, f. Q-CETA, A
w, = {pE Q:f(p) =a} (a€ C),

(a) Fafe fRMRAER T H L E(0,)70, W W(f)—al RAE——8.

(b) Zaf fAARMAEFEE (w,)=0, B () —al £ 2, 3 H 44 F &
FEE Lty ——weH, #AAAEOE 2, €H, [z, | =1, #45F

Eﬂ[’l"(f}xn —ar, ] = 0.

(c) o(W(f))R [y R MAE .

MAREREFERAINXTARRE FORE, E@UHERRIMTLIR « &
(N E#T; EMMHER, TR EV(OHOBHEL#EF. FHHF«H
W f) B % iE 4 Ae 48 DU PR (b) 4 it

iERl TR —ftE, RITHEE «=0.

(a) & E(wo)#0, HE 2, ER(E(w))y |z |l =1. & 6 B w0 BIFFIER
. W fé,=0, FrUIBPEEEHE, V(OV()=0. HH ¥$)=E(w), HI
#E i

T(xy, = V(I E(w ) xo = W(HW($ )z = 0.
(b) TEMBIFMELR E(w)=01 E(w,)#0, n=1, 2, 3, =, Hf

w = lpEq:l f(p |~::%}.

mInER(E(WU))? H vrr.: 1| =1; ﬁ-%n j"*J'wn E{]ﬁﬁEEﬁ- (a)q]ﬁmﬂm%ﬁ

FH
|l (x| = | T(BpIx. | < | T |

= falle < -

FE Y ODz,~0, RE |z | =1
EWFEADS €9, ¥(H2,=0, M

[ 1 71dE. = 1wzl =o.

BH|fl >0a e [E.], A E. (=0 BE. @@=z KU
v(OR——M.

Alih, (O =w(HR——HB, &y LR, M x>(¥(Hx, y)=
0 B7E 9, PELEMW, U yEAT(N"), HE

(2, T(Fy) = (T(Hx,y) =0 (x & ).

Mifi (P y=03FH y=0. XIFHAT R(T(TE H PHEE.

B w(HRMAM, AT TN Hl. & RE(MAEWR H, HERERER
B W) 'E€R(H), BEED EEHENFI (), XRATEN.

B L (b) 183

(OM()FI( S, FRFAHERR(T(MKWFE. HBIHEHEET
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KER, BEORE fOOREEE S, W g=1/feL7(E), fg=1, BTl w(H¥(g)
=w()=I. XiF#H R(¥(H)H=H. HHX | f| >0, RO PEIEHA—-HFT(OHE
——f, WMEAEREE () '€3(H). iE%¥. |

F T & B A B ER O W0 B AR e R
13.28 EE MRk

(a) MAFe M AEL QA Q' F oK.

(b) E; M—B(H)RE4i58, FH

() ¢: Q-QBATERA: FFHEALEHL, ¢ (W)EA

2 E()=FE($ ), WE, A/—>B3(HLRAELE WAL THENEA
Ny ALY M-TR &M f. Q' —C,

L{deﬁ,,: L(f . dE. . (1)
IFRE X FARMERE f, (DIER E'®EX, FrRL(DX FR$£RE f L,
RSB S, BRI AR AE ] R R RIEAY R, k. ]

i E B
13.29 EMNF HHMAHBEFT(RLEFBRIEEFRS, & TRAMRE
a3 A
T T=TT".

el 13, 24 BB ES VWHORERY. XEEHRLERN 0. AER
(BED, @5 12EPIHEMNA RER—8, FAECEE FHRELUZIM TG
B F TR CGE X 13.36) B mEkER. M TFAMRET, XTURREE
it Cayley A5 GEH 13. 30) AE R BE, M F—-—BREFHT, — T ARKEYH
W7 E TR 13. 33 .
13.30 RE MNFHPEAGHETASEAR—& %K Borel T4H L&
$ii5-W E, #£4F

(Az,y) = [ WE., (1) (x€9A),y € HD. (1)

b, EAEWAN=]I&ELTFEPE(ACT(—oo, ) L.

BRI —#E, XA E ¥R A Ko #.

{FRl U B A B Cayley ¥, Q REH 1MRMGERE, E'R U B0 #
(RS 12,23 #112.26). BER [—U R——MCER 13.19), dEH 12. 29(b),
E'({1})=0, AT

Uz »y) =f ME LD (z.y € H). 2)
n
E X

fCA) = (A€ ), (3)

1(1+2A)
1—A
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ME®BBRE, E®13. 24 h—BE Y TP,
(W(f)zry) — J.nde’:.J (x € D0y € H). (4

H¥ fBREHES, WHRAMFEMGER 13.24), XYHF FQOA—)=i(1+
A), FeHEHEEH

w(AHUT—U) = i(I+U). (5)
R, (OEHE RUI-UHCAW)). HEM 13.19,
AL —U) = i(I+ 1), (6)

HH A)=RU-UHCTAHA¥()). HEELBGOHAMG R YW (OHORBHFETF A
B A PEEEdG. HERE 13.15, A=¥(), T

(Ar,y) =J fdE,, (z € A,y € H). )
[

pERR 13.27(0), a(AVE fFHAMEMEN. TR (ACT(—o0, ), HE f
EOQPR——B. WRRBRIIXFEA Borel £ oCQ & X
E(f(w)) = E'(w), (8)
RMNBIFRENLGBE, EEODOEERA).
EAR 25T Cayley ZF#a () BI(1)—#E, R Cayley A8 ¥ A3 M (1) AT LI1§
BT (2), MMiER 12.23 FEROME—HSBER(DKIR E M.

HE 5. n
EEH 13. 24 PRABENBNTEAETLUATARR T THEBERME
TIXHRBHT.

13.31 % #AZHPHEEAT.
(a) *FHA 2EDA), (Ax, )=0(HiTLAHA A=0) 5 A E s(AC[O,

0o),
(b) £ A=0, AAR—89 BN F B=01£4F B*=A.
i (aMWIEBHS5E T 12, 32 2540, &=
BE A=0, FR «(AC[0, =)} H

(Az,y) = frdE,,,u) (z € B(A) sy € H), o0

Heh DA) = (2 € H:Jtszr.,(t} < oo} s B K IREL0,00). B s(2) B 7> 0 f93E
ﬁljF'jJ‘ﬁ r"%' B - "F(S)E ﬂﬂﬂﬂh
(Bx,y) = rs(z)df;,,(z) (z € 9,,y € H. (2

B f=g=s, EH13.24 WRETH (DA B =A. BN s BELH, BRAHS
(EH 13.24(c)), NER s()=0, B x=y, (2)ikE{ B=0.
M TIERAME—, B CRAMN, C=0, C=AHFBE REMNIEITMH.

(Cr»y) =fsdE£_,(s> (x € NO)»y € H). (3)
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ﬁq:. ﬂ=|:0! m)r ¢(3)252! f(f}:f L':Jnﬁ,

E'(#w)) = E(w) (w € [0,02)), (4)
N FE R 13. 28 153
(Az,y) = (Cz,y) = rf‘dﬁ';,,(s; - J.:rdE’,_y(r). (5)
1]
HDOMG), FH13.30 -kl E'=E. di(4), EBWET E° W\l

WETC. [

IEH B 0T A R A i B 13, 33 BYUERA .

13.32 EEB ENAHPHEFHET, T

(a) 2(N)=2(N"),

(b) st FHA 2€2(H), | Nzll=|IN"z|, F8

(c) N AH K EHFH.

R & yEQN"N)=DNN"), WMEHNR Nye2(N"), (Ny, Ny)=C(y,
N*Ny): HH N yeANYIHH N=N""(FH 13.12), (N"y, N" ) =(y,
NN'y). HiF N*N=NN", #H¥ yc2N" N)if,

I Nyl = IN“yI (1)

MER r€2(N). ENENSI NN LHRE. BE® 13.13, {x,
Nz}7E N'#E @ AT, FrilFERR v.€ 2(N" N) R

ly,—zll =0 (i—=o0) (2)
#H
| Ny, — Nz || =0 (i—>o0), (3)
B, IN"»—N"y | =I[Ny—Ny |, BGEKRE(N 3} HPH
Cauchy FE%l, MW z€ H {#18
I N"y, —z| =0 (i—oc0). (4)

EHi N BAETF, QOOMMEBAR{z, =) €G(N").
MX—EHBRMNEEBE €3N, FR ANICTAN), HK
IN*zll = [zl =1lim|| Ny |
=lim | Ny. || = | Nz |.
XEFT MO —%, MFH—%, EEN BLEREFSEN N =N),
& =]

(5)

G(N*) C 2(N" ") = D(N), (6)

BE, BEMEERWHAENCM. MM CN°, T
M) = AM* ) C UN*) = AN) C 2M), (7)
X4 2M=9(N), Bl M=N. |

13.33 ®8 H$WEHEAEFETNAAR—#2RE BE
(Nr,y) a-j ME.. (0 (z € AN),y € HD. 1

ol W)
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s gh, #FFHF A Borel £ wCTo(N) LA HFAE SNCNSELTFTE N TR#
# SEBH), E(w)S=SE(w).

M) FIEH 13. 24 i E(w) NCNE(w).

iER RAIWE—THIrERIFREERE P, EHAWHIERHES, £
i§ PNCNP,€%(H), NP, RE¥#MHEMFEHEN2€H, x=2Px. REHLE
ARTEHBETFHIRECHENBTET NP, XU SFBEHENSGRE.

HEMR 13.13, f£ff B, Ce 2(H){#1§ B=0, | B| <1, C=NB, }H

B(I4+N"N)C I=(I+N"N)B. (2)
HH N*N=NN", ()BWRH
BN = BN(I+N*N)B= B(I+ N"N)NB C NB = C. (3)

B, BC=B(NB)=(BN)BCCB. A3 BMC £H A4, dhik# i BC=CB
Wi C 5 B g4 14 A Borel BB (A 12. 24 F7).

B, VMfi8 1=¢t,>t, >t >, limt,=0, ¥ p, B, t— BV IEREL, i=
1, 2, 3, =, X4 fi(O=p,()/t. A f, (B[00, 1]LRHFHK. RE°
A B, &X(2WH BRE——M, B0 RE BHAHEHS. L E (0D
=0, E® £97E0, 1]9.

EX

P, = p,(B) (i=1,2,3,"). (4)

HRE i£j, pp,=0, 8% p, FHELERLMESE, HXI2p £, 1]HIFIER
], ®MOA

MNPz =E*(0,1Dxr =2z (zr€ H). (5)
1=1
HH p.(O)=tf (1),
NP, = NBf.(B) = Cf,(B) € #(H), (6)
#He(3), PN=f(BYBNCf(B)C, ¥H
P.N C NP,, (1)

B(6), @(NP,)=H, Ml
R(P) C D(N) (i=1,2,3,) (8)
L, & Px=x, (DBWHE PNz=NPxz=z. FR& N{ERP)BSH I R(P,)
i, &R R(POR N WAL FZEE.
T, RIFBIEHEAS NP, REE®. A (DMER13.2,

(NP,)' — (P,N)* = N"P.. (9)
{8 NP,€ B(H), #(NP,) " HEXS H. FrLl
(NP,)" = N'P,, (10)

FUTEERE 13. 32 BB g (8) A1 (10,
INP x|l = IN"Px| = | (NPD"z|l (x€& H). (11)
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HE 12, 12(11) %% NP, RIEE /.
FrLA(5), (BRI IEMBANNE - BirE LK.
HEH 12. 33, % NP, 57 C iy Borel ¥4 LH)i45r & E'.
H% NER(POBARP)S, P, §NP, a[3c#. X F 84 Borel £ oC
C, P, 5E' (o)W 3H:, M
E(w)Px = PE(w)x € R(P),(x € H,i =1,2,3,), (12)
HAXEEMEWHIERZWN, HFEGCERE

MNHNEWPz|*< 2 IPxll?= lz]% (13)

=1

MAM D E () Px BLH QB0 M EERF i Borel £ wCC

E(w) = S E@P, (14)
A L), -
REKIFEREMSE, MUGEEFHEFM, EW
(Mz ,y) = JAdE,_,(A} (z € DM,y € H) (15)
EX, HP@HRL>XEEC, HE
oM = [z € H=J|,1 1., Q) < o). (16)

IR T M=N, (1) 8 aFaH.
it FAEM € H, (14) 3887

E..(w)= | Ez|?= D) |E(Px|*
=]

= iE;,-z.(‘“)‘ (17)

=1

XHB z,=Pz. HxEDXN), W PNz=NP,x, &

{==] o0

D12 . = 3 INPa I ?

=1 =]

= > PNz fl?= I Nz ||*. (18)
i==1
MAD RO EH AP MRS TFES € 2N RARE, Brid
P(N) C (M), (19)

# r&€R(P), W z=P.x, #l E(w)x=FE (w)x; FEWMHTFEHI yveH, E.,=
E,.,. FrLEL

(Nz,y)= (NP,z,y) = JldE;,y{J.)

= [MdE,., ) = Mz, ).
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i,
PNz = NPx =MPx [x€ D(N),i =1,2,3,]. (20)
Q=P +-+P, HEEL QNr=MQz. T
{Qx ,QNx) € 4(M) [z € 2N),i =1,2,3,-]. (21)

HA SMEH/, MNGIMCCD#ER (x, Nx)e4M), I FH 2€ 2(N),
Nx=Mz. FRH19), NCM, I N @4 (EHE 13. 32) FkHF N=M.
XBHEZRD, HPCRETo(N). WEH 13.2T(O)HEH EEL LR
BEEAF (N ER.
R TUEBH E ptE—, ZEHETF

T = N +/N*"N)™, (22)
XHE/N " NEN'N#E—REEHFHE. HQOMir, NEBE 13. 24 #H
T=f¢d£:, (23)

Kb sQ)=a2/A+ | A1), NI TES(HHBE ¢#HEC LR——8, FH 13.28
BHHF THEIME™ X FEA Borel £ wCCKE
E(w) = ET($(w)). (24)
BE EME—tEd ET B —EHEH CGER 12, 23),
BfE, BE SEB(H), SNCNS. £ Q=Q.=E@@), HPao={: [A]<
n), n REMNERER, W NQe Z(HHRIEHKHHH

NQ = ffdf: (25)

B, ffotl fQA)=A, EoZi fFQ)=0. FH13.28 EKF NQ K i E’
WRE (w)=E(f (@), ®#E
{Er(w:' =FElw N ® = QE(w), & 0 € w,

: (26)
E'{o) =E({0} U(C—@)) =E{0H)+I1—-Q

Ll oo,
: E(w) = QE(w) = QE'(w). (27)
HEM 13.24, QNCNQ=QNQ, #H
(QSQ)(NQ) = QSNQ C QNSQ < (NQ)(QSQ). (28)

AR QSQINQESBH), COFPHEEFRAERLESFX . BIEEH 12.234
W QSQ 584 E' ()T 358 .
XRAR o, FEBR MK, f oCo. H(27),
QSE (w) = QSQE’(w) = E'()QSQ = E(»)SQ,
&}
Q.SE(w) = E(@)SQ. (n=1,2,3,"). (29)

MIEMNAAE 12. 18 #EH, & o BAFHNFEQRHH S n>c0),
SE (w) = E(w)S. (30)
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MY w & C P {E{a Borel EFH AL - |
HFEH

13.34 EM i X R Banach Z5[6], #FHM FEHEAN t€[0, co) W AETF Q1)
EB(X), {#8

(a) Q0)=1.

(b) X FH|A S=0 M =0, QG+=Q(HQ), A

(c) M FHEA4 z€X, lifg‘ | Q()x—ax || =0.

F@, (A, (QWIRAFH(HEERYIM, E4AMF ). HERHY
QW R R EEERE, IMEFAFHREAREIL. XENCOHNEES
EHE—Fb .

B—PHE fGTO=Ff) (ONEEERBAFER f(D)=exp(ADHE f
BA=F(OBE . Lmshdl, RITEL

Az = %—[Q(E}I—I] (r € X,e>0), (1)
EBIQIEBF A HER, FHEX
Az = limA.z, 2)

KB 2€2A), hRAMFDE X MESHIMN T FENTA x.

BRIARXWTFZEIFAAZEX PHERHRT.

EXAETF, AFLESRE Q), FRAIEBQWIBMAF MERL. n
13.35 EB wX¥AH{(QM)# L EdaREE, 1l

(a) BEFHC, r 1247

I Qo) | << Ce™, 0=t < oo

(b) s FEHEA z€X, t=Q()x £[0, )8 X P #ik G ur i,

() ARX PORMELZNRET;

(d) FFHFA €A, Q) HAMG T

%Q(z): — AQ(Dz = Q(DAz;

{E) #'}‘&’1" I'E._T Xl'
Qt)xr = ]in;[exp(tﬁ.)]x,

R Pl al0, c)HBEANARTFRER BN
() #1€C, ReA>r, 4y

Rz = Ir“e_"‘Q(I):dr

4]

EL—ANEF ROEBX)FFB{IQ I TMA), A A—A HEMEEE D(A).
HEBFENRNFET x€eX MANEN T € 2(A), ()WL . (e)PHIER
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PRI AR X B EHI . (OPHIFEFEE MR RS R 0.
iERA  (a) TNRFFEEFES 6.0 #18 || Q(t,) | oo, Banach-Steinhaus & #
BHREFE X, {|Quox] 1 EF. XEREIE
| Qtyr—xi| =0 (+—0) (1)
FIE . FFLAFETE 60 Al C<<ooflif | Q(o) || <C(0={t<1§). BEHE Out=co, n
BREBEHREn—Do<t<nd, W | QG/n) || <C. HEZRITE
376 Q(s+1) = Q(s)Q() (2)
FH
Q) | = || Qe/md" || < C < C°, (3)
XIEB T (a), Hepe=C",
(b) # 0<{s<<t<<T, Wl(a)FI(2)BWHKH
lQr—Qz < Q) Il | QGt—s)x— x|
< | CeT | Qt—s)x—x|| =0, (t—s5—0).
(¢) (b)Y ATLLSE X X-HRS

Mz = %'-I.EQ(S}.IdS (r € X,t>0), (4)
0
HL b, MEBXDHHAHEG, |MI<A . RIMHEFHEEX
AMax =AMz (€>0,t>0,z€ X) (5)

RS
WiF(5), EEEFREHA

L=
H(2), EmEN

J; = [Qe +5) — Q(s)Jxds = [Qe) — I]J;Qfs)xds = eA M, z.

RN, GWAEN tAeM x, X&HG).
W e w0 B, GIHAMWBET Az, FR- Ma€2A). AT Y t—~08, Mz
>z, B 2(AE X PHEE, HFH
AM,x = Ax (zr € X) (6)
WiEE A RHH, B’ 2, €A, z,~zx FHAz,~y. BH QG)E QWA
A, AL 5M, TX#H, HASM E2A) ETZHK, TROG G
Ax, = AM,x, = MAx,.
4 n—>co, RI1IGFI
Ax = M,y. (7
W0 B, (DB RWAT v, AR A it XBH 2€2(A), Ax=
y. BrLL A HEBEEB .
(d) F ¢t 6D
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ALQ(S}I-:IS = Q{t)x — x. (8)

WA REUREESEA) . AT —F S8 EMEH T (D, B
QNAr = AQ(H)x Yr e 9(A), (HEBEQHA, = AQ()).
(e) BITFEALH
o e 1" )
exp(tA,) = e Exp(f@fe}]= e ; I—%”;E—

ATE S . fEMATEE B, ML), M8 RREA M, HF 0
11 ﬁiu

| expCA) || < Cexp[—:—(e"' — 1)}: Cexp(re™). (9)
stFEEN z€ X, BAEE XL
@(s) = [exp((t — DAD]QDx (0 < s< 1) (10)
€ UA), HDHEH
¢ () = [exp((z —DAN]Q(s) (Ax — A,x). (11)
(a)FI ()BT K (1) <<oofdi i 0<{s<{t, 0<le<<l, x€ Z(A)BT
¢ <K@ Ax—Ax . (12)
BEH o(0)=Q()zx, ¢(0)=[exp(tA,)]x, (12)REKIHK
| Qt)xr —[expCtA) ]z || <tK@®) | Ax — Az ||, (13)

r€e 9(A),0<<e<1
X e 2(A)NTE Ce).

B, B, || Q) —expGtA) || #E 0<<T, 0<<e<<1] ERFFH .
LS E FHRSEEEKEGE 4 EIE 3. ks, efNEHER 240 L
AR SBAEREN X EHRSE FEIE 14, XiEHT (e).

(H Ba)HIH, #& Rex>r, M

| RQ) | EZCJWE"_M“dr= C
1}

Re(A —r) < (14)

FE R EBX). ROWE XL FEH
A R(A\)x = rﬂ e YQ(t +e)xdt — J’me_"Q(I).rdt.

i 0

EEBE—NBIPH cBR e HiTH

AR = & R(A)x—%e"jﬂe"‘(}(.ﬂ)xdr. (15)

E

£ >0, (IHWAEABHTF ARWz—z. X RMx€2(AFE
A—ARNx=1 (z€e X) (16)

B—HE, FHreA), EITRTEARH (D F
R A.x = J:be_”Q(r}Atxdr (17)
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3 n 4 FE A HGE
RGO Az — J-:e““ %Q(t}xdz e 24+ ARz (18)
Fi2
ROLOGI —A)r = (x € DA, (19)
TR, 2(AYFE RQOBIE B G .
iF EE B

MEBRME(DPHRBERTEMN. BEAAHZGTHEEAERLIL Q=
expCtA) AL ? T BIASE B 45 1 7 o0 2 (6] 1 Y [l 2%
13.36 BE F{QW)}HE®13.35 A4, MWTEEAREA—ARER LA
A

(a) @(A)=X.

(b) I.LT Il Qe —1T || =0.

(c) AEB(X)H B Q1) =e" (0=t=<<oo).

iE RAMEASEHE 13.35 iEHP—HHILS.

# (a) .3, Banach-Steinhaus FHEWKRER T A, WTE¥H TR /D e>0
BRARM, BHX Q) —I=eA,, ()M (a)HEH.

E(bYRE, MY —ont, A | M-I —0. BEE >0 mit/h, EH M,
£ B(CXOPAH, Bl MA =AM, BRIH,

A, = (M)AM,. (1)

W0 B, (DEEEH, HFES 2€X, Az WH(ER Mz—z FEHM)™
AERBX), HK A=) A, B=,

1A, —All < T WMOTAN M —TI] =0 (e—=0). (2)
AR Q) =exp(tA)BI7E M EHE 13. 35(e) HEHH HHR 2 BWwE
liT | exp(tA,) —exp(tA) || = 0 (0 <t = o0). (3)
FR(M(b)HEH. [ |
() Bl (a) B LY.

13.37 Hille-Yosida T8 Banach /8 X # e M X F A £ & 3L 13. 34 F it
HEBIQOIMATIABRASANEAAFTEC, r 287

| A —A)™| <CA—nr", Yi>rm=1l (1)

B £ AXFIQ e 13.35, EPRQAI—A) '=RQ), VA>r,
He

Rz = j':e—*quds (2)

B Q()x B9 Laplace ¥, BT R x BER
j' Q(t — Q) xds = tQ(Dx (3)
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#r e, (B b5 Fourier ¥ —#. K HERIE 2]

RG)"™z = (—-—I——J.mz"‘_le"‘Q{z).rdr, mo—= 1,2,3, (1)
m— 1))
M, 3 FEr 13. 35 C, 7y
RO | < —C—r e gy = C(A — 1), (5
('m - 1}! 4]

XIFBH T (1) 890 E 1.
Ridsk, & Se)=U—eA) ™, MR
1Se™ || <COA—e)™ (0<e<<eg.m=1,2,3,"), (6)
HHEXFERA
(1 —eA)S(e)xr = x = S(e)(I —eA)x (7)
Wi, B—RETFHE s€X, F_AXTFHEAE € 2(A).
Z €A, M z—Se)x=—eS(e)x, MM
limS(e)x = z. (8)

e

BEY | SE | SCA—er ™", {Se): 0<e<<eo ) BREFEHELEE, FILLBONT
FiA z€ X mIL.
TEEAE
T(tye) = exp(tAS(e)), (9)

AT E

l—er
T FXEER cAS() =Se)—T(R(7))i%8H

| TCye) | --“;Cexp]: ”—] (0 < & < €9t > 0). (10

L=

T(t,e) = e D,

m=0

Y _s(e)m. an
mle

FEECQOH GO HEH.
WF €AY, (M9

%[T(t,e)'f(h&)_l:r] = T(2,e)T(t,8)~" (S(e) — S(8)) Axz.

IR TG, KR, RITEA
T(t,e)r — T(t,8)x — j T Tt — u,8)(S(e) — SO Azdu.  (12)
L¥]

= Ar oz, AR, EBITFA0), WMHEY >0, §>0 B 2)H %
W& TF 0, MTTARER
Q(t)x = EﬁlT(hE)I (13)
HFBA 1€ DAFERE, [0, o) WEMERTFEE-BUS. M, A0OR
| Qo) || <Ce™. HMIBREELMLUR 2(A)EBEM BN, AP FYrEX W
. BT TG, BOEL, (Qo R X 13. 34 Frift iy i,

380
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%A RIQWIMES/IMERTT. hER 13. 350D,

Qal — A) LrZJ e *Q(Dxdt. A > r) (14)

o

FH—HH, AS(e)fElexp(tAS()) ) =iT(, o) MIEXHF/NMEMIT. T
QI — AS(e)) 'z = f;”e-“*ru,e):d.:. (15)
(13X T
Al —A) 'z = L e Q1) zdL. (16)

HBRQOHMAOB)EMAI—A 5AI—A X FRALKHA FRFAY, XEKRE A=
A. l
BHTHREMER, RI1¥ P Hilbert Z [H] 491§ 5.
13.38 EE M®iE{Q(): 0=t<co}REFHFF QEBHNFH, HRik
#$ M50
lim | Qz—z| =0 (z€ H). (1)
MWQIHAF I ABRAARH $HEREF, A r<coBHTHEANL
€g(A), RA<<r # H

Q(t) = e (0=t < o2), (2)
EHENMNQOABH, WHEEHYHAKXFSHE
Q(t) = e (0t < o0) (3)

FEEBMiXAEERLE M. H. Stone i—~2 L E FH) N .

& REATRE HHEFEH. BFe'E¥IMH PHEHEA
B.OWl, ERAMESEGER13.33), HAXMTHA ACa(A), | |
<e”, FH 12.21 PEAKNFEEREFFRINA

e = e*dEA(Q) (0t <Co0) (4)

#lA)

ENHRET .
EXAEFHA-IARNT. FEARGEP -8B, BROOEBELTEFETH

BB, AR, ENEEHENER, %06
lQz—zxl* = 1e—1[*dEL Q) 0. (5)

FH BEARESQOEEAN QA AEH, EH 12.16 EHKRE QM Q@)”
A, AFAEHE QOMAAE Q' K ZUHDKMR/IHAFRERIERS. &
A BT R KA S ) 3 B AR E 12, 22 th—FE E X I A BLAL 0

®ffMa, FHREQOM A, # Gelfand 8. I

a, = 1" > 0, (6)

E

A B8 B4 T BB 4 1
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as — a, = -;—{a,)?, (7)
AR fo=Cf)". M THLEETERBRBFAEEL-TEHOB pea, EX
b(p) = limas, (p). (8)

=

WFHREEME pea, EXLb(p)=0. Wb EALFHE Borel ¥, REME
13.24 h—F, 4 B=w(b), & XK

2B) = [z € HJ b |2dE,.. < co. 9
M BEHYHRIERHET.
FATHUERR A=B.
€A, MYe=omf, [[Axl HHR. FAEFE C, <ol
[ la . = 1Azl <c ©0<e<. (10)
M (T
Llaz.—a. IdE,.IQ%CI (0 <<e<<1). (11)

AP e=2 "(n=1, 2, 3, - )FAEBINAFMEM HEED

D3| Grws —azn | < oo, a.e[E..] (12)
MTTEEBR (8)a. e. [E..JFfF7E . BLFE Fatou 5| EHI(10) Bk #H
L | & |*dE,., << C,. (13)

Hilk, 2(A)T2(B).

T 13.35(a) B, XMTF 0<e<l, [ exp(AD) || <ri<<oo, XE r BT
QD). FFUXFEA pED, | expa,(p) | <r, EN Gelfand Z#RE B* - LK
FREE. BEMLNGEREXNFES pEA, | expb(p) | <. MWTIFE roo

s
Reb(p) <r (p € D) (14)

i FES €A MEAN 120, MR e BAFI(2IET 0, W
| exp(tA )z —exp(tB)x || * = J-n | exp(ta,) — exp(th) |*dE,,. (15)

BFO, ANERREE ) BHIFAEHEREO, a. e [E..]. FTIUEH
13. 35(e) WK HF
Q)zx = e®x [z € 2(A)]. (16)
Rifi, e®E A FREREBR, e €B(H). XERFAB)RAEZEET Q
(O F 2 DA WBEE MR, RIEE
Q(t) = P (0=t < oo). (17)

M7 HEH
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Ax — Br = ( —H):, (18)

M T

et — 1

2
|Ax—Bzx || * = J dE, .. (19)
fa

W0 i, EEEHODEANEBIEATOL. BE | -1/ | #EBINFTE
{z: Rez{e)HR, NHARNEHRBE (1D LIE Y

e — 1

— b

2 -’
_]l |b|£:

F xE€9(B), M14)F¥ i e B
lim | Az —Bx || * = 0. (20)
XUEBE T 2(B)C2(A)LL A=B.
M) FE M 13, 27 #EH (A BHSERER L FH.
BT RS L FHEERM RS, EHERR. HENQOEAM, M| f | =
1, (6)iRBElime, ZEHBBHEENBNAREEE, WM o(DEFT pEL BA

)

B, HAEES=—iBM A7 HB), WEH13. 240k SR EHEM. N
)]
Bl NINE, XIS, F H FxR Hilbert 254,
1. BAX—8, E4B(TM\THT:=T(T,THELMBEMEH. EHE. Bik
Bl T,CT, ## ST,CST, IR T,SCT,S.
2. W TRHBHWETET, A THEAERSYENY AT H)EHTH
#. EXHMFER, EH T "B TH—-TEH.
3. HE®E13.8, WF HPHWBEEF T, AT H={0}H4BNY 9(D#E HX
Hef#®E. WEXFLERTLIHIRMN.
i, Bie: n=1, 2, 3, )R HMEXE, (z, ) B XWHAETE =&
Y Te.=xz,, BHEFE TH AD—hERRe HEERAFREIEASTHWRHNZ
fa]. iEBA T MERYE H X H $H##.
4. BRTEH PHWAESHAET, SFE T TCTT" . BEHRD T RERH.
5. B TRAHPHRAESHEFIHAENTFENS €D, (Tz, 2)=0. BE
BT TFEN x€2(T), Tx=07
6. #ETRHYHAET, X
N(T) = {z € 9(T): Tx = 0}.
EZaDRMEN, iEH
N(T*) =R(DLN 2(T" ).

& TLRAK, kW
N(T) = R(T*)+ N 2(D).
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XHETT T EH 12, 10.
7. ZFETEH=AHHEHME, 5T BE

ff—f=g
HipgeLl?o, 1DRAER. MM AREHRE
FO) = f(1) = 0. I
o) = (1) = 0. |
fQ0) = f(1) =03FH £(0) = f(1)=0. (I

WX R g — A S SR ELENIFE e L (o,
1. #7. £IWM13.4 5FEH 13. 13 845K, HREH B R EX— (6 .

8. (a) FH L*(RPHF THEMME, THTf=ifEX, Hp o(T) £
fFEL*MmAMI EERE el ARM. R+ FBELAENTFHD €
HT), Yt—>+oolt, f()—=0. EHX—H. HEHFH KN, 1 f€(T)
B—4 L'-a¥ &) Fourier ZF .

(b) BE g€ L*(R). MM 13. 13 iE i 77 #2

ff—f=g

HHE—mgex Egm rel’, BRA FEL IH frgx L.

HhHEEEEIEH

flz) =— —H E'"‘g(.t)dt—%‘re‘“‘g(t}d:.

X 8 °] LA S B F Fourier ZE #2488,
9. W H REFRAUMAPHE

LFlE =D e |f<oo

=10

Bk Rl f(2)=2cz" MZSE. ERH@ET——XRE f~—{c.), H BF#H
F I# 9 Hilbert 23 [4].
H(VA () =zf()EX VEBH?). IEHV &H

14+ =2
l—zf(z)

ey H: hxdREF T 9 Cayley A8 ¥, i T+ M T—4l B{EH; BH—
MR H, —THARSR 1. (KB 13.21).

10. BP9 i H, BEH

(VF)(z) = zf(2*)

YV, BHVRE—-A%E, B H dPEIAMKRET T H Cayley B#H. ©
B TR AR 0 Fllco.

11. #EBASIEE 13. 18(c),

12. (a) 7EEM 13. 24 B, BT (M v H+T(OMKRRERFE?

(b) & fHig ROTMMIHE g HR. EHH w(g)IE 2, B H| 2, P.

(Tf)(z) =1
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() B w(N=W(g)¥HMNY f=ga. e [E], BIHEY
E{p:f(p) # g(p)} =0,
13. EH13. 33 EHPHBRMEBEF CRIEFHWG?
14. iEB H P MBI A RXELXREERF N BRERG#
N =UP = PU,

HeURBEY, PRAMKS, P=0, I 2(P)=92(N).

15. iEFAER12. 16 W T E#E: HETEFH), MAN RH PHEFRET
¥ H TMCNT, W## TM* CN*T.

16. BE TR H PHEHAEF, 20H=NTHHAMFES € 2(T),
| Tzl =T x|l , iEBA TRIE®¥M. #F. MNIEH

(Tz, Ty) = (T 2, T  y) (zx,y € 2T))

It .
17. EHHPFE A FTHBE(DRECHATFEEN 13.26). #F.
ZHSTCTS=I13H SERCH), MAF/ME |Al, SUU—=AS) 'R T—AIl ¥H
Fa.

18. 4 ¢(t)=exp(—1t*). LA

(S =) ft—1) (fELH

EX SEBLY, HPL*=L"(R), H(SENHW=¢)p(t—1) f—2)%% (&
T SHEMRSMS=PU XK.

RS . HE
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12

B SRE——M8, RISOEL PHEEHH «(S)=1{0}. L
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EXT, YUaAT)=RS)HEXE. i o(T)REZEH.

19. & T, T.» T, &% 13.4 9AEE. £

A(T,) = {f € HTy):£(0) = 0},

AN FHE FENTHEX T, f=if.

iFA T HEES.

(a) B AECHE T, 8953,

(b) o(T,)H 2ren AR, XB nBHEH: ENE8IHE T, 808P

() MFEBMAEC, RCT,ADEERHER 1. Tl o(TH)=C. T, R
BT .

(d) o(THEZH.

RFE: RO TR —Af=¢g.

XEAMSE TR FEHEE SORGE XL, BXTIM A5 F &4

” St I] = eXpi— (n= 1;2!3!'").
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FHUR.
20. M CHIBNESHFER H A ENEFEFHHEGE dmH=00).
21. LA
QO fIs) = fG+ 9
EXAEF QERL), Hit L'=L"(R).
(a) IEB BT QEBRT.
(b) I {QCe) } 485 2 5E 3 13. 34 BURBYFFAF.
(o) & A R(QO Y TIT/MEMTE, WM f€ 2(A) 2 B

j | yF(3) [2dy < oo

(X H fR f 8 Fourier B#) I H
Af = f Y f € D(A),

(d) i o(A) RS, FHARM, EWH AN TFEBTIACCRE——H.
ATEA WTREPYAMNYSA ARMER. £ SMBH, WA AIWEHREL
A1 % 1= (A,

#7, gERA—AD M HNY g€ L FH g(y)/Gy—DEL".

BE(Q() Mk 13. 37 B MR A RIRNERX DOEMUTFNERAS
i Taylor B =K.

22. & FEH*(MIBMNHA f()=2cz", EX

[Q) fI(z) = D (n+D7c,z" (0t < 00),
=10

FHEAS QB HEEN(HIER). REHEBIQIMEXF/MEMT A. A BT
HPE7 B A A4, 112 logl, log(1/2), log(1/3), .
23. WF FEL*(R), zER, 0<y<oo, EX

— 1" Y
(@ fI) = o o o

HHA QO f=F IEB{Qy): 0<y<<oo)ihRE X 13.34 f&MH BX T A
yo 1Q» | =1

(XAPAEFEEEPARE-TRALRME F OENER QG e FH
BRI — S8, TR R Q(y) f M Fourier A ¥R H.)

QU B TES /I ERLTT A 85 L Bk

Af =— Hf’,

He H & Hilbert ZF# (55 7 EIHE 24).

iE —A BIEAH H 8.

24. B H P BN SBERTA - TH K FHEER.

25. H—Jm, @t FEENEH H i g B S X PR BT I A B4 X R R
.
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Wie, ey sy "} EHMEZE XEBMANTEEHEZe=08HBMDae,
H4fk. EW X B H ®WETEME. £XUEBH),

U(Iza.f,)= ap €, — ia.f‘:r
1 2
VEUBRX EHRE. WVERFE, 9aVM=XHHEI-VEX ERE——K. A
MV RE—PXHEEF T 8 Cayley 258, T B94F ] O X3 BF 2E 46 %t B F V89—~

FWERV,, FHI-V, B——8. B2V H %, FUVXE-1HA
EWHH U, W [—U RAE——8.
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Al ¥F¥ PHMAIEH_TXR‘S"WENFARL, &

(1)asbIH bc M a=c,

Cii) A FHE ac P a<a,

Ciii » a<b J} B b<<a Z#f a=h.

EFE PH—ITEIHRIRELAN, HB X a, beYEAa<bEAD
= a.

Hausdorff #f X & B W5 -

BAETEREPOLE—ANLATR YL EARKGEALARAN TR

HAUFRAAT LAZE( 23 3R Bl (O A ). X EHEW 840 A% Hahn-
Banach £ #, Krein-Milman EBURER ARG HZHEAPHIAAERT— [390
AR AR EAYIE R b, MR T4 Tychonoff EHM—REIEHMMES
(A2), BITHE—KHAE. 301
A2 B RINSE X WIFFEER SRR X B9ibe AR, F SRIUREF
HABEREBR . (R LS IHE—TFTK, RHERX, #HRAIXH Y
g% hEN BEXNBIMFESEAAERTFESR, XERRH, X—KRAM
T SR ERIERE T -

Alexander AR RE 2 YA xiE X éhipihth kR, HAAXHHEANSLEAR
AMRFELE, B X ARS.

T BEXAREN HERMNESH XMH—-TBRAFRTEEN YE
#= I.

BPRXWFEASERFESHAERR. R, 770, AEFXE
PR FE, B QRPHBKLSFETE, TR QPHALRKNHF, W

(a) TR XHHAESR,

(W TAEFARTEE, BHE

() A FH/AIFEVED, TUIVIREFRFH .

Hbh(DBRBERM. HEXQRLEN, PHRE—FRTHEEIE QHETT
i, EEAREES X, XBHDb), MM QAR AN RHEDL.

AT=rN% BAFTCr, (WAJRT FEAEARTFES. HTERIEH, R

i1 T &% X.
ERR, AREAzEXFET £, ha), BTFEANSWED, zeW. BHA
YRWE, FEV,, -, V,esEB € V.CW, Bl AET EE, BAEH

/i\V,EF. :F‘E(C}ﬁiﬁﬁﬁﬁ Y;! "t Yu'l ﬁ—’f*ﬁﬁfﬁpﬁ%ﬁﬁﬁ: {ﬁfg
X=V,UY” lélﬂ'ﬂ- H!.ﬁﬁ
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X=Y,U=UY. UQV.CY iU UY, UW, n
X 5(b)FIE.
A3 Tychonoff EE F X AR T X, Mgk gFILER, Il X £
B e,

iE Fr(ODFRz2EXHX,-445, AEN, X WEHIREES M X~
X, BENBBHIId: 3.8, &S EFA . (VOKEK, HpV, X, &
E—FFFH, & R2K % a93F, dtiEh Y2 X 8HRIh— U,

BFETEXH—F T FEEZ 40L.=TNY%, BECHTHBEFEIBET X
=X, M FE e FHELEX, FHEBT, AERH ()R, FHEXE
o, ()=z, B9&5, WA r&HE, HCE X HEE.

FREVAE—AT, EFX, BX X, BREMN, I.HEIMARTFERE S X.
FHXI.CT TEERFER. W Alexander THEAWEF X BRM. u
Ad BB ZKAZEAFTAXHATE, DTER=FHAFH:

(a) K ZK#.

(b)) KA FEARLFTTREARBREEK F.

() KAXAH I,

RAEARSFEANSO, KBRAREIAFZ2He HRLE.

iERl EE@RY. HECKREXFWIFEK "TBEE WBRBA, WFE
KHFESR(V,), #8884V, ZZREEMN 1K BR{VIBFEFREH,
FE. FRG@HAEARDbD).

BEMBI. BEeS0HFHBRIEXHER. £ €K B, -,
o, BEBF K #EB A, )=, i) HEAABHER ., € K EF/NT I<isa, d
(x,y To1)=e, H(b), X—HBEFBREZELEFL, TREPLEn, = 1,
M- HEK. WM ER).

BEO@RY. BRTEKMN—IFESHACHTEAFET BABRTFK
H% K @, KREAEREAERNTRET 1 AEZIHF. RHP2Z—, #W
K ASEBTRHERZANATES. FEXM K XHH, HAREMT =, HE

RBEAE K H—1TFF, E7
( I ) K:}K1:)sz"'+

(I diamK.ﬂ%; HEH

(M BEBN K, BB THERENTE &

B, €K, BH(I)MCI), {z.}& Cauchy FF¥, BEHHF—& €K, (H
WX EHFBEANAK, B, WAiXMFEANVED, z€V. (D), ¥aRxpo K
i, K,CV. X5(MFFE. FR@HARG. [

HE XHREHIATFA OB () MIERP. BX L, MFEMERESE,
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(a) 1 (b) AR % Hr 9.
AS Ascoli B MHEXAREZTH, CXOAX LFAEE T 2B T LARE
69 Banach 1], @CC(X) A ESA R FfFREE 4. TRAM,

(a) ¥ FHEA z€ X, supl | f(x)|: fEP)<<oo, H A

(b) #%e>0, FA2EX ARV RBHA yEV KA fE€D,

| () — f(x) |<Ze.

MoECKXKOFPRAZLERFRY.

Wit BACX)AZREN, HOWHHALREHH AL FHEANAFF AL —
A — B BT A7)

Tl FEE 0. BN XE, WRHEFE 2, - n€X, BRESEV,, -
V. #18 X=UV. }AH

| flo) — flz) |<e (FE P,z € Vi ,1<i<n). (1)
ERE B @ET o, oy o MAEDL ¢ R—BHFH:
sup{| f(x) |:x € X, f € ¢} = M < oo, (2
A& D={€eC.: | x| <M}}H}Hilid&
p(f) = (flxy) oy f(x,)) (3)

FEAS fFEQPEHE—-AEp(HEDCC BERKR, B D RERENEHBDIT e
HERAZIH, BEE fi, > [ COFEBENp(NBEDS p(fOEEMIMTe.

| flx) — fulz) |<e (A< i<n). (4)
B € X RTEANV, HFAXTFXA
|f(1}_f(-1';) |"-'::-E |fk(-l"}_f*(1.'} |“=::E- (5)

FRMFES 2€X, | fa)y—filx) | <3e.

HHEHLTE fiy fkﬂﬁ3e-ﬁﬁ.ﬁ¢’. HyeBRITEMN, o2EFHN. B
AG HEFEEH £ X MY R Hausdorff [, fIBX BAY, f#HLA5
ey, BENT X PRHE—FF{z.}» ?ﬁ;'i}_iﬂ:r:..zi, ﬁl']_liﬂf(x,)=f(:r).

EHE (a) 2 f: XY R&ESEH, W f R ELEN,

(b) 2 f: X~YRAFNAGHAALX HENERATHEFEEI®R, X
ATHEEN), W fRAELN,

TR () BEEX$z,—z, VE@OEY FREEFE U= (V).
B fgg, URx WP, NTBREZAREAD n, iF 2. €U, Xt Fix £ n,
flz)EV. FRY n>oolif, f(z,)—>f(x).

(b) BE r€X, R{U Rz WIIBINEx WO RME, XBEE fExFE
g, WEE f(OFEY FHSR VB (VDAL = 88, NmFERFF 2.,
48 z,€U,, 4 n>oobt z,z, Bz, &f ' (V). T f(z,)¢V, B fRE
9 & 2L ). u
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A7 REFAZFERZE HibsH XHAIRZAREA e, MBEHTE—%HE
FEHAEELET-THA.
S ECXHAREAY, MBAFEFEV,, V. #EH
EcCcv,Uv., ENV,#@, ENV.#*d,
HBEENV,NV.=J.

ERE MBEKCVCX, £+ X 2% Hausdorff &), VAFE, KA X &
& WAEERFE AREF KCACV.

Wit XX AE4LFRE#E Hausdorff i, W X HEFFEMIRECH I
EF

iEll BIrEESFKNXMRAERFEEK, B XET, I'J. it H
BT MAAATERZE.

Bit HCW, Hep W RFE. THPoEPREHRWHERENAES,
HATKXFHBAZHAE, AHELXNTEDS AT, ACW,

RIME HEEERN. Rk, BE& H=H,UH,, % H, f1 H BFM#HR
MESL HMKCHIIHEHK REEN, KESE_&FZ—P, #filn KCH,. &
Urysohn 3| B8, fFEAHZFEW,, W, 8 H,CW,, HCW,, Li—E
HEAEEMNACTHE ACW, UW,. 4 A, =ANW,. Il KCA,, A, BIFHM
ZH, HRANW,=ANW,. FR AETD. BHF HCA,, ¥ H,=J.

FE HREZ®EMN. EIKCHHFHEK BREE, BI1AMEK=H. UKMV
FEH HMW, RIAMRIERERHAMN TN AT, ACV. i
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Schwartz i X— R K — 4 +ABEROER - BLKEH. EHERFERSHE
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pp. 51~53. B—iFB (R T S. KakutanD) FER X R &HEHRFEREA ST
Lebesgue W BF; W[33], pp. 31~32.

EH1.24. XNMEREHEE REE—ROFBIFE W G Birkhoff
(Compositio Math. , Vol. 3, pp. 427 ~ 430, 1936) Al S. Kakutani ( Proc.
Imp. Acad. Tokyo, Vol. 12, pp. 128~142, 1936)iE8]. EHM (d) K#EE
8.

1. 33 %5, 4E# Minkowski i iR A B BR 0B ) £ 4K & &,

< H 1.39 J&R F A. Kolmogoroff (Studia Math., Vol. 5, pp. 29 ~ 33,
1934). BWRATAERX TRIWMLZE E -1

1.46 %5, WL EE FHRWE R g, ATLAFE S. Mandelbrojt 1942 4 Rice
I /MIE T pp. 80~84“RHT R ¥ S R TR B A" PR, EREER
HzZF H. E. Bray.

L47%. REARBOAHAZITUR EAMERRMEZ K, XHEH F-ZH
IR R L R FSE, H SE0<p<l). XFXLENEHMHR
i, P. L. Duren, B. W. Romberg M1 A. L. Shields: J. Reine Angew.
Math. , Vol. 238, pp. 32~60, 1969, LA % Duren, Shields: Trans. Amer.
Math. Soc., Vol. 141, pp. 255~ 262, 1969 f1 Pac. J. Math., Vol. 3Z,
pp. 69~78, 1970.

o8

X—-EWFAEREA EREL2]P.

3JBi 11. C. Horowitz Hii T—1 M R* XR® B| R Ak v g, E# O,
OARRFH. W Prol. Amer. Math. Soc., Vol. 53, pp. 293 ~ 294, 1975.
P. J. Cohen(J]. Func. Anal., Vol. 16, pp. 235~239, 1974)E R I —

AERBEHN X B EOET.



401

304 MEzB ZHEL54

SR 13, — AR, WWEEAAE. I EEEMARe, FETME
FOM—14. JE1I3EE, B-HNHRIBZHEMRKN. GEESR—
4 B RRR 22 18] 3 B3 FE 12 A 8 Banach-Steinhaus M2, W[14], p.
104; #F[15]. B #H Heine-Borel # i 69 #i 4R =5 [8] % % $8 3 Montel Z5[H]; L
1. 45 #5.

$3®

SEM 3.2 &2k, EMERER, E¥# 3.3, ¥ H. F. Bohnenblust # A.
Sobczyk #FBH, Bull. Amer. Math, Soc., Vol. 44, pp. 91~93, 1938; X
G. A. Soukhomlinoff iF B§, Mat. Sbornik, Vol. 3, pp. 353 ~ 358, 1938.
E¥FXETNITHE. Proc. Amer. Math. Soc. Vol. 50, pp. 322~327,
1975. J. A. R. Holbrook & — M E#, Ko LirBBHF R FLAE. ik
AT —NLTFEHTHR BRI K) M Hahn-Banach # #i & Nachbin T4
AL, W Trans. Amer. Math, Soc., Vol., 68, pp. 28~46, 1950.

EH 3.6, fERE4ra, W], H. Shapiro, Duke Math. J., Vol. 37,
pp. 639~645, 1970,

S 3.15. W L. Alaoglu, Ann. Math., Vol. 41, pp. 252~267, 1940.
% F 0 4 Banach 25 8], #tEFEEL2]H, p. 123,

£ 318, wRFEBH N —AEREHERTEL2]p. 223 R

3.22 FRMAMAKNBENEERL FsEPFE. Rl40]

%} F Banach Z5[EI#) w" B4k, FH 3.23 ®¥# M. Krein Ml D. Milman iiF
A8, Studia Math., Vol. 9, pp. 133, 1940.

w3 3. 25 B, F Dokl. Akad. Nauh SSSR, Vol. 57, pp. 119~122, 1947.

T. H. Hildebrandt iFRdm MER4 B FHE, Bull. Amer. Math. Soc. .,
Vol. 59, pp. 111~139, 1953. EX 3.2(6)B“s” B e B. J. Pettis &
T, Trans. Amer. Math. Soc., Vol. 44, pp. 277~304, 1938.

A. E. Taylor ¥R A BELLERBAHG £, Amer. Math, Monthly,
Vol. 78, pp. 331~342, 1971.

sy 3,31, §4 oK% (B F & Banach Z[6]) BB L4ME N Dunford
JFBAAY, Trans. Amer, Math, Soc. Vol. 44, pp. 304~356, 1938.

T 3.32 ¥ A. E. Taylor FISRUEM & Banach =E BN AREHR
Fiyig R IES B (Bull. Amer. Math. Soc. , Vol. 44, pp. 70~74, 1938). A
%7454 Banach {23 A MH#F B(A B — N FRELEHE 10. 2 BIEH), Taylor
A4 REEFEH 10.13(a).

318 9 J& F Von Neumann, Math. Ann. Vol. 102, pp. 370~427, 1930;
W, p. 380.



MR B EHEL5F#£ 305

S5 10 EHL0702 89— ™ Bk 348 2 6.

B 2. HKAERHMERY, IEM L EZEELTMARE L #F
£, X & Choquet FH. W [20]). X FMEMHIEMLE, B R D. Bourgin,
Trans. Amer. Soc., Vol. 154, pp. 323~340. 1971.

S 28(c). XS Eberlein-Smulian FB WA S B2, W[4], pp. 430~
433 M p. 466. FHEHH P —FF1MEH R. C. James 25, Trans. Amer, Math.
Soc. » Vol. 113, pp. 129~140, 1964, Banach Z5[a] X F S HE S ZHEM
YHNYF 2 € X" ESHFEABEM LR,

833, W[14], p. 133.

F4E

X—EHKEaEL2]d.

EHFEEHRNLEE A F. F Hilbert (£ & PHFEXH, XEHRFHK
HAFF B AR FI. AR BAKEXLREHE F. Riesz 5 i M (Acta
Math. , Vol. 41, pp. 71~98, 1918). #F AR =MW, WA E XHFE (I8
18).

1.5%. R. C. James W& T 14  E &) Banach 5=0] X, BES5 X" %
[@#3 (Proc. Natl. Acad. Sci. USA. Vol. 37, pp. 174~177. 1951).

EF 4.19 f1 4.25 B #H J. Schauder ik B #9 (Studia Math. , Vol. 2, pp.
183~196, 1930). XFREEHImBSHE KM, B J. H. Williamson, J.
London Math. Soc., Vol. 29, pp. 149~156, 1954, B R[5], & 9 &.

8 13, RE R 4y Banach SEPHNERTFHTURAARSEE F(LE
FHREOBEELE, XYL2E-—ITKPARNRE. $—-TRHH P. Enflo G H
3. Acta Math., Vol. 130, pp. 309~317, 1973. (X [F] &} &5 By if 2 ) 88 LL &
SE B9, )BT M B A 4R AEL41 ]9 8.

S 15. X FE % FN Hilbert-Schmide . W[4], % 11 &,

IE 17, XMERNAOE T8 8 A. Brown, P. R. Halmos f1 A. L.
Shields iT#:3d, Acta sci. Math, Szeged., Vol. 26, pp. 125~137, 1965.

ST 19, KRR AR/ EE"Y B W. W. Rogosinski Ml H. S. Shapiro
AU XTLARBMNEEREMNENETFELANFEE, W Acta Math. ,
Vol. 90, pp. 287~318, 1953.

I 21, X% 8 M. Krein #1 V. Smulian if 8§ #t, Ann. Math., Vol
41, pp. 556~583, 1940; 5 MW[4], pp. 427~429.

ES5HE
FM 5. 1. WFE -MMEX, B R E. Edwards, ]J. London Math,

402



306 MFEB ZH5:F4#

Soc. , Vol. 32, pp. 499~501, 1957.

EH 5. 2BTF A. Grothendieck, Can. J. Math., Vol. 6, pp. 158~160,
1954, fib B9 Uk W B 25X 5 45 ) B9 AN K3 %5

EH 5. 3. XTHB=ARBWEEANZ, WJ. Math., Mech., Vol. 9,
pp. 203~228, 1960; #A[24]5. 7 LA J. P. Kahane i, Bull. Amer.
Math. Soc., Vol. 70, pp. 199—~213, 1964.

EH 5.5 B — ¥, A. Liapounoff iEBH, Bull. Acad. Sci. USSR. Vol.
4, pp. 465 ~ 478, 1940. R X P B Uk BH |8 + J. Lindenstrass, J. Math.
Mech. , Vol. 15, pp. 971~972, 1966. J. J. Uhl {EEH#E AMEFER
Banach Z5 (8] 5{ # 7] 4> 3L 8 25 (6] i ) B L 35 (Proc. Amer. Math. Soc., Vol
23, pp. 158~163, 1969).

EH 5. 7. WH Krein-Milman & 3 % iF B Stone-Weierstrass & ¥ i 18 & J&
F L. de Branges, Proc. Amer, Math. Soc., Vol. 10, pp. 822 ~ 824,
1959. E. Bishop #4# " R Pac. J. Math., Vol. 11, pp. 777~783, 196l.
XEL HEIER B 1. Glicksberg 8, Trans. Amer. Math., Soc., Vol. 105,
pp. 415~435, 1962. C. Hamburger I RIFEHATERE A A FHE, &
Bishop & B 4 — 9 % 4 4918 % % 8 Mao Chao-Lin 3, C. R. Acad. Sci.
Paris, Vol. 301, pp. 349~350, 1985.

FH 5.9, Bishop Bl T XMEH, Proc. Amer. Math. Soc., Vol. 13,
pp. 140~143, 1962, % FHE A FFHKHE S W Proc. Amer. Math. Soc. ,
Vol. 7, pp. 808 ~ 811, 1956, LK L. Carleson #) 3L &, Math. Z., Vol,
66, pp. 447~451, 1957. HAWMMN AW FL25]5 6 LI KX[45]% 10 &, X
L29].

&3 5. 10, WFEBR{5H8 M. Heins #, Ann. Math., Vol. 52, pp. 568~
573, 1950. FFERIFTEBA T —REAMERIE.

EF5.11 ¥ ¥ S. Kakutani #E8§, Proc. Imp. Acad. Tokyo., Vol. 14,
pp. 242~245, 1938, X B HMIEM R 1. Namioka HiIFRHIF HE F. Hahn
iFBH 49 . Math. Systems Theory, Vol. 1, pp. 55~57, 1968. S|¥#& T £ H
il BA =k B2 A R 0 1- R.

oryl 5. 14, BB Haar MEFH X — MR EMWAE & Von Neumann £
(Compositio Math, , Vol. 1, pp. 106~114, 1934). EMEXEZEEFRIFH
HR—k, REAAK, B AHAAS A EH. (£ Trans. Amer. Math,
Soc.» Vol. 36, pp. 445~492, 1934, fib iz A [R)HE J7 i #9  HE B S R B9 7 1
EHOZEEHRNRBEN, Haar IEMOWERESEMERE. W8], [11],
[16].

23 5. 18 (X F Banach 75 [6]) & #F Proc. Amer. Math. Soc., Vol. 13,



MFB EZ#H#54#+4 307

pp. 429~432, 1962 HhiEkBAM . X FATN K FESRMiE—HEER, W H P
Rosenthal i 1966 4 AMS Memoir{ 3| L* (G EB AT F256 LB )L R
B8 3 Acta Math. , Vol. 124, pp. 205~248, 1970. 364 IE @ K45 8.
#in c, ZE4E—7] 4y Banach & [M 2R 4/, REE WNE A2 [ F# i EES
EHZH. A, Sobeczyk X —EEM — 1 EFHMEMIEHEESH W. A Veech
3%8], Proc. Amer. Math. Soc., Vol. 28, pp. 627-~628, 1971.

EHES5.19. HEL A4 %LeE D J. Newman iE8§, Droc. Amer,
Math. Soc., Vol. 12, pp. 98~99, 1961. iX B #5 & A9 UEB7E Proc. Amer.
Math. Soc., Vol. 13, pp. 429~432, 196Z.

M 5.21. F. F. Bonsall 8 37 Quart. J. Math. Qxford, Vol. 37,
pp. 129~136, 1986 ¥, A FX —EMMEH 5. 22 Wi — LN A.

SEFS5.23, 5.28. XHEAFAEHAM B EEL4]pp. 470~ 471 H R,
Brouwer 52 B #9 B 26 A< X f 3 69— MIE B 8] LA FE Harewicz fl Wallman ) 4E 538
B )—35 pp. 38~40 & P], Drinceton K2 Hjfit, Princeton, N. J. 1948.

BEO6HE

Wk, PRHEMSH R EL26]. HR(5], [8], [27], [31]. [13]EAEAX
—F AR -+ SEENNA.

S 6.3 XHE DQ)VER Frechet 258 D, (D) M #F FRBBEHIME. B
[15], pp. 217~225, HAXFX -BEEMPHEN RFEITE.

FTHE

$tFH XA XM BB Fourier MR E, RIS HF[26]M[13]. X
FatiewmazE(11]M[ 241 iHE T, %F Fourier BB MR HEEFRL34).

EFR 7.4, Fourier T SMAZ R M BEFKREARMMARE, Fourier I T
18 140 8 & B ok RAE o e oy 2 e T H.

EH 7.5 HB#H N Riemann-Lebesgue 5| H.

FHE 7.9 By R M. Plancherel iEBH#, Rend. Palermo. , Vol. 30, pp.
289~335, 1910,

EF7.22 f17.23. XEIEBAMLI3]P -8, ALERIFH.

e® 7.25 @ F S. L. Sobolev, Mat. Sbornik, Vol. 4, pp. 471 ~
497, 1938.

3% 16. B A L. Schwartz X Fi#4 R FIAKE TR R Acad
Sci. Paris, Vol. 227, pp. 424~426, 1948). x—[EEm#H—-EHFER C. S
Herz(Trans. Amer. Math. Soc., Vol. 94, pp. 181~232, 1960) fM[24 158

7 .



308 MREB Z#55F:%

HE17. W C. S. Herz. Ann. Math., Vol. 68, pp. 709~712, 1958,

E8E

—m&E3xm. [1], [13], [27], [30].

BEBROGEAEHGER 8.5 % L. Ehrenpreis( Amer. J. Math., Vol. 76,
pp. 883~903, 1954) M1 B. Malgrange 7E {th 89 2% {7 i 3 (Ann. Inst. Fourier,
Vol. 6, pp. 271~355, 1955~1956) 7 #h & 7 #9. 5| HE 8. 3 B Malgrange
. b3 T8 R E A Fourier AL £ UEBA T &, th 7 3R 1157 FH 25 i 14 b 75 78 —
AEREWS, AN, XILFRAAARR, CBEAE FEASFHMER
B P, BIEHEMZTH P #BRE. Ehrenpreis FIA B 7 MR T X —Brik
BEF SR ox — KRB E — B EREEE, X FEH#H— 0S5 Tk AIEE
MAEE R W13 ]#[30].

FIEENEIPBEFHABEFRXAEER S PEFAMK. XR£M H.
Lewy Wi — 1 B#EE B (Ann. Math. , Vol. 66, pp. 155~158, 1957),
CHC AEMEBAEM. Hormander([13], B 6 )R LTI T XFIEFE
&,

8.8%. REHMAERIA Sobolev S5 [EC BWHFEL, W[13], & 2 &,

EHM 8.12. W K. O. Friedrichs, Comm. Pure Appl. Math., Vol. 6,
pp. 299~325, 1953 M P. D, Lax, Comm. Pure Appl. Math., Vol. 8, pp.
615~633, 1955. Lax il Fourier ¥, 43T WKL, REHA AR
AR — M, MBEERERFKIARSH, HW[4], pp. 1703~1708.

10, G RFTEM P(D)H Green L

16, FR—TEXTFR PFREFACFERBOFENEHR. R[(1],
p. 46.

FIHE

9.1%. W A. Tauber, Monatsh. Math., Vol. 8, pp. 273~277, 1897
# J. E. Littlewood, Proc. London Math. Soc., Veol. 9, pp. 434 ~
448, 1910.

SEF 9.3, TEXTHEMY, TR FHM ). Korevaar i 3 — k¢,
Proc. Amer. Math, soc., Vol. 16, pp. 353~355, 19665.

FH9. 4 BFM9.7. N. Wiener, Ann. Math., Vol. 33, pp. 1~100,
1932 #1 H. R. Pitt, Proc. London Math. Soc., Vol. 44, pp. 243 ~ 288,
1938. JEHEAEAAHERES, MTFH-LHSEXR, W[24], p. 159. 5
W, A. Beurling, Acta Math., Vol. 77, pp. 127~136, 1945,

0.9%., E¥MEH Y X£# J. Hadamard (Bull. Soc. Math. France, Vol



M#FB ZH5+%F#& 309

24, pp. 199 ~ 220, 1896) Ml ch. J. de la Vallée-Poussin ( Ann. Soc. Sci.
Bruxelles, Vol. 20, pp. 183~256, 1896) i~y #iEBl, —&E#IAH T HER T
B . Wiener {ERf) — M EBMA N A, BH— N4 H T Tauber HIEH. “HF"
JEBH 1949 4£8F A. Selberg 1 P. Erdos #%| . X F—/NE R SLay 9] FUERH L N,
Levinson, Amer. Math. Monthly, Vol. 76, pp. 225~245, 1969. HA &K
JEEH & BB MR X144 W W. J. Le Company., Inc., Reading,
Mass. , 1956.

FEH9.12. A. E. Ingham, J. London Math. Soc., Vol. 20, pp. 171~
180, 1945,

LFEHFBEOM B A S. Karlin, Pac. J. Math., Vol. 5, pp. 229~
257, 1955, WHEEER BB E EENSE BE. AR TBEOIFERENGE ).
Chover 1 P. Ney itig i, J. d' Analyse Math., Vol. 21, pp. 381 ~ 413,
1968; % i B. Henry, Duke Math. J., Vol. 36, pp. 547~558, 1969.

I\ 7, XAEEEEE L PREOEARTR, W23], 9.16 7.

F10E

&% cwk. (7], 121, [16], [19], [21]. (1612114, ¥RT
FEEHEMTMARKREAREE. (21188 7T EAMARKLEMR.

Gelfand #) 3¢ # (Mat. Sbornik, Vol. 9, pp. 3~24, 1941) /.35 & # 10. 2,
10.13 #110. 14, RS WA ME R 11.9. X F R EK Fourier £, EHE
10.13 i 2 2 A X (b)), B4 DB # A. Beurling 8§ | (Proc. KX Congre' s de
Math. Scandinaves, Helsingfors, pp. 345~366, 1938). BRER 3. 23 9.

Sy 10,9, AHE MG M A. M. Gleason(J. Anal Math. , Vol.
19, pp. 171~172, 1967)f1]. P. Kahane 5 W. Zelazko(Stulia Math. , Vol
29, pp. 339~343, 1968)7HF. W. Zelazko(Studia Math. , Vol. 30, pp. 83
~85, 1968) &M TRBMNMEE. EXPFANIERECE T REML. B R3]
=@ 11.4 A J. A. Siddigi, Can. Math. Bull., Vol. 13, pp. 219 ~
220, 1870,

£ 10.19. EM=1, FEEAFLAET, H A Sed BHTRFHEIER
( Amer. Math., Monthly, Vol. 77, pp. 282~283, 1870).

3 10.20 Bif o() B x B EXELERP. Kakutani W&+ (21], p.
282) F W — KM o () AR x MELRE. 5 RTE 20.

10. 21 ¥, WETH A AT R s &R A F AR, [12]42 & F Banach {U%

v 5 B 3 B 60 — N AH X5 R B 12 3R
=3 10.34(d) 8 T E. R. Lorch(Trans. Amer. Math. Soc., Vol. 52,

pp. 238~—248, 1942).



310 M#B 2#5F#%

—_—

SEHE 10. 35. Lomonosov B IFE B % % F Func. Amer. and Appl., Vol. 7,
pp. 55~56, 1973. EMEX FHRMEF. SHUEFAENGRKTEEHE D HEMNE
MBI, A. J. Michaels #1387 Hilden # 57 #k, Adv. in Math., Vol. 25,
pp. 56~58, 1977.

XTFHRBMMTH, N. Aronszajn 5 K. T. Smith(Ann. Math., Vol. 60,
pp. 345~350, 1954)UEB] T Banach b LR M ER A AL H TS M. A,
R. Bernstein 5§ A. Robinson(Pac. J. Math.,, vol. 16, pp. 421~431, 1966)
#f F Hilbert ZE[ E R p(TYREHNAF B FIEH TRIEMNSE, X8 p £
KAZWMA, WAAIERAMD TIERAESHT . P. R, Halmos {8 E& R B R H £
A A IER (Pac. J. Math., Vol. 16, pp. 433~437, 1966).

HAyREsEF, £FF Hilbert +, FEESE®B F3Z 8 (& 26),
Lomonosov [E B AMI A FambE. #HELtE, BAAEFERNNETFES
fER 44k [ i Banach 25 A 1 # 8| (P. Enflo, Acta Math., Vol. 158, pp. 213~
313, 1987), EEE ', ¢, $(C. ]J. Read, Proc. Lond on Math, Soc., Vol
53, pp. 583~607, 1989). H W 12.27 %i.

SR 22, X ¥ T A ¥ Banach L H# Arens-Royden 5& 3 iy B f&j 5 1% I
THRBEG/G 5 AN KEESEHHINEHEKRER. W Royden #iE 3L Bull.
Amer. Math, Soc., Vol. 69, pp. 281~298, 1963. H R. Arens3| A F. T.
Bitel 43 Function Algebras pp. 164~168, Scott, Foresman and company,
Glenview, Ill., 1966, EXZK[6]#I[29].

S 23 XFEXHNENR GG I HEME, W] L. Taylor, Acta
Math. , Vol. 126, pp. 195—~225, 1971.

S50 24. W C. Le Page, C. R. Acad. Sci. Paris, Vol. 265, pp. A235~
A237, 1967,

JE 2 MNMBRETFHARAEFSEEZE2SABE. X & Beurling & # (Acta
Math. , Vol. 81, pp. 239 ~ 255, 1949). Helson 5§ Lowdenslager ( Acta
Math, , vol. 99, pp. 165~202, 1958) ki fiA [F 4 & Beurling EH# 85
HhE L.

g1 =E

S 11.7. n=1MH%HE P. J. Cohen fi#F /X iEBH, Proc. Amer.
Math. Soc., Vol. 12, pp. 159~163, 1961. XF »>1, BRICPHUEALIFE R
B 41 #4 4 — UE BA.

EWI1.9. Y AWARMITH, ARBBE(EERRMIHEACC (D) #
A HIR S At W16, pp. 52~53.

11,10 gl B s E M CEME 117 M 11,31 BRASIWEIF). X



MEB #5444 311

BTN AABESIENIE. Flin“Kaplansky ME”: 2T T
A~% Hausdorff 25 [8] X fii& > Banach {R# A, W COXOE| A PRI & EELEHT
Dales, Esterle, Solovay Ll } Woodin # T E 1% BH X — &) il ¥ ZFC ( Zermelo-
Frankel R4+ % F AP EAWER. 417 W[L38].

Bl 11. 13(d) IR T A AFE—F R H Banach R, H—-FHEHEREZEE
BeaAmBMW _E2Z2EHEFEENEKR X—REREAEABEINEIR,
75 % F 1 60 1R 87 49 . 5 7T LLAE Browder[ 3], Gamelin[6]H1 Stout[ 29 &9 45 # &
F, AUEREXFLIC Banach L B H W AFSERE. W R Arens f1 A. P.
Calderon, Ann. Math., Vol. 62, pp. 204 — 216, 1955 #1 J. L. Taylor,
Acta Math. , Vol. 125, pp. 1~38, 1970.

% 11. 13Ce) 88 8 H 4 Fourier 43 #7 & 3 4L 3B 43 7] LL 25 5) #i A Banach fU %K
MigrpEa. [16]ml24]XHET.

EFR 11. 18 & ¥ Gelfand 1 Naimark #EBH, Mat. Sbornik, Vol. 12, pp.
197~213, 1943, 7ER—XEHMATEIEHE T HA B - A (KB HEXRHR) F
BE » -[#F R4 Hilbert ZjE EHRAE FHOMRBCERR 12.41), BEM TR =
€A, etz s RBRATAH. 15 FLG . Kaplansky IFHTXIHENHRERES
MGER 11.28(H). M FXTEEMHEYLRETHEHSE XM, RL21], p
248. B. J. Glickfeld(1ll. J. Math., Vol, 10, pp. 547~556, 1966)UEH{ T ,
#3F FE4 Hermite Tt z€ A, || expliz) | =1, A B2 B"-fR%&.

EH11.20. IXEHEABENESREZINRGER, MAZHES A/RIE
BT J. W. M. Ford(J. London Math. Soc., Vol. 42, pp. 521~522, 1967).

E M 11.23, W R. S. Foguel, Ark. Mat., Vol. 3, pp. 449 ~
461, 1957.

3 11.25. W P. Civin #1 B. Yood, Pac. J, Math., Vol. 9, pp. 415
~436, 1959; %M p. 420. #HA[21], p. 182

EFE11.28, XEHHG— T RAEMLES V. Pk £, Bull London
Math. Soc., Vol. 2, pp. 327~334, 1970, 5 W &3 11. 18 Y.

EP 11.31. W [197], [21]. H. F. Bohnenblust # S. Karlin ( Ann.
Math. , Vol. 62, pp. 217~219, 1955 &R TN —FHWEZRSERS—T
) Banach 1 %088 {3 3R &) JL {7 22 2 (8] &) BBk AR .

EF 11,32, W[7). #®&#&L16], p. 97 MI[21], p. 230,

% FELES S, 11,33 £[20]F.

JE13. (521 THERUS.DME—F¥FE. EXRBm21]6ER
(4. 8.16).

S)Ef 14, X% — ¥ S. Bochner iF 8§ (Math. Ann., Vol. 108, pp. 378
~410, 1933; % %H p. 407>, WA THRMACHE 7.7 £ H K R HEHRIT.



312 MFEB 285F%

HMAAEMUER RL[24], XBHEEHEHRAGEA RN TTIMARER T IEZ R
AR, Wl16], p. 96 F[21], p. 219.

F12E

—s k. (4], [9], [10], [17], [22].

SEFHE 12.16. B. Fuglede iFBl T M= N B %, Proc. Natl. Acad. Sci.
USA, Vol. 36, pp. 35~40, 1950, ffFX AR (5 13 B 15). 9k
B R T I Bt C. R, Putnam ¥ 8 Ms#N @45 5L (Amer. J. Math. ,
Vol. 73, pp. 357~362, 1951), &S T &3 12.36. PRIC B9 &L
B ¥ M. Rosenblum, J. London Math., Soc., Vol. 33, pp. 376 ~
377, 1958.

ER12.22. XEMAMMNEZRBBARRENERSIBRM16]P M —
B, pp. 93~94.

cry@ 12.38 B P. R. Halmos, G. Lumer Hl J. Schaffer iE B, Proc.
Amer., Math., Soc., Vol. 4, pp. 142~149, 1953. D. Deckard #1 C. Pearcy
(Acta Sci. , Math. Szeged., Vol. 28, pp. 1~7, 196 E—HHHIEHT
FER A R ERET N E TR PEARRTFO AR, 30 @ LA F
FESE YRS 2=

SEF 12.39. W[21]p. 227.

SEF 12.41. BCHDOWEA -FREFF N C RE. ACH 12.41 X B LRE
(MEE11.18 ), B REY PR, HRAERE B RUCLAELHT.

EH 12,43, 12,44, JLFPR AR T e BA4 M 43]PhITR T.

52 3T N=4 ZIEFREN.

38 18. P. R. Halmos it BEFEARETFEHMABZEHNEKER, J.
Reine Angew. Math,, Vol. 208, pp. 102~112, 1961.

I 27. LFRMSMHFLER, WP, Civin # B. Yood, Pac. J. Math. ,
Vol. 9, pp. 415~436. 1959.

3 32, ()BEWES—BY Banach ZS[H B AR H, W 4 EJME 1 ME
IETE 28 k. A LR (<p<co)R—EMM. WJ. A. Clarkson,
Trans. Amer. Math. Soc., Vol. 40, pp. 396 — 414, 1936, B&[15], pp.
355~359.

H13%E

—fr sk (4], [12], [22].
T 13.6 WA A. Wintner jiE 3, Phys. Rev., Vol. 71, pp. 738~
739, 1047. B X FAAE AL BIEHZ H. Wielandt #, Math. Ann.,



ME B ZHELEL 313

Vol. 121, p. 21, 1949, & & D. C. Rleinecke # ] (Proc. Amer. Math.
Soc.» Vol. 8, pp. 535~536, 1957), UBHXFRIFHTEHEH:. D E
Banach Ul A F I ELLEHE F, FEHXF FHA ., yv€A, Dxy)=z2(Dy)+
(Dx)y, WX FHATE Dx 2, Dx BiEF1E R 0. EiR# Shirokov iiF ¥
if (Uspehi, Vol. 11, no. 4, pp. 167~168, 1956). 7EZZH: Banach (U ¥ O,
i Singer, Wintner iEB{(Math. Ann. Vol. 129, pp. 260~264, 1955). W L
Kaplansky #9302 R4 BT 7E 50 T MIBER F B )p. 20, John Wiley & Sons,
Inc. , New York, 1958.

A. Brown #1 C. Pearcy(Ann. Math., Vol. 82, pp. 112~127, 1965)iE
T, MFa4eH, BF TEBUHRZHFLEANE TARA+CREH, H
A0 B C REM, B W C. Schneeberger, Proc. Amer. Math, Soc.,
Vol. 28, pp. 464~472, 1971,

Cayley ¥, E 5 SHIME R, UEE® 13.30 HIEHEHAE Von,
Neumann #9# 3 #, Math. Ann., Vol. 102, pp. 49~131, 1929~1930, &
HFUEEREFHEEE. AXENH R BEMBICEFR, Ann. Math., Vol
33, pp. 294~310, 1932, RIX FEH 13.33 MIEHA S F. Riesz M1 E. R
Lorch B9 #1 €, Tans. Amer. Math. Soc., Vol. 39, pp. 331~ 340, 1936.
HW4), 12 &,

Y 13.34. RATFFMB EEEFMFEATHS: F@MMD ML, HEH 1~
ort, WFHAS z€X, ERURAELT QU x>z, M)W . W33, pp.
233~234. X/MEW AR A RE S M & EF ORI .

EHH 13.35~13. 37 R&7El4], [12], [22], [33]#[46])PUERARY .

2P 13.38. X/ F M. N. Stone, Ann. Math,, Vol. 33, pp. 643~

648, 1932; ;'.'_"J m_., B. Sz. — Nﬂg}"; Mﬂth. Ann, Vol. 1121 Pp. 286 ~
296, 1936.
JE 25 B S. Axler 5iFRM . BEYUETEABE M p. 341 H— R .
B3R A

A245 .]. W. Alexander, Proc. Natl. Acad. Sci. USA, Vol. 25, pp.
296—298, 1939.

A3 % . A. Tychonoff MFEKEHS FIILFEHRIEY T X —5 R (Math,
Ann., Vol. 102, pp. 544 — 561, 1930) 3f B 5 i & #4 & LA Cech (5 Stone-
Cech)HIZ B2 EM 2 m A B4 . E. Cech(Ann. Math., Vol. 38, pp. 823—
844, 1937; 4593, p. 830)IEH T & BEM —MI¥oIF BBFE T RACEIPER . T
BT Tychonoff EH A Cech uEH, 1M Tychonoff #1 2B T Cech %1k, XTR
EF M T X — B AR A I SR R



10.

11

12.

13.
14,

15.
16.
17.

18.
19.

21
22.
23
24.
25.

26.
27.

2 E X #k

. AGMON, 8.: Lectures on Elliptic Boundary Value Problems, D. Van Nostrand Company,

Princeton, N.J., 1965.

. BANACH, 8.: Théorie des Opeérations lineaires, Monografje Matematyczne, vol. 1, Warsaw,

1932.

. BROWDER, A.: Introduction to Function Algebras, W. A. Benjamin, New York, 1969.
. DUNFORD, N., and J. T. SCHWARTZ: Linear Operators, Interscience Publishers, a division of

John Wiley & Sons, New York, pt. I, 1958; pt. I1, 1963; pt. 111, 1971.

. EDWARDS, R. E.: Functional Analysis, Holt, Rinehart and Winston, New York, 1965.
. GAMELIN, T. W.: Uniform Algebras, Prentice-Hall, Englewood Cliffs, N.J., 1969.

GELFAND, 1. M., D. RAIKOV, and G. E. SHILOV: Commutative Normed Rings, Chelsea Pub-
lishing Company, New York, 1964. (Russian oniginal, 1960.)

. GELFAND, 1. M., and G. E. SHILOV: Generalized Functions, Academic Press, New York, 1964.

(Russian original, 1958.)

HALMOS, P. R.: Introduction to Hilbert Space and the Theory of Spectral Multiplicity,
Chelsea Publishing Company, New York, 1951.

HALMOS, P. R.: A Hilbert Space Problem Book, D. Van Nostrand Company, Princeton, N.J,
1967.

HEWITT, E., and K. A. ROSS: Abstract Harmonic Analysis, Springer-Verlag OHG, Berlin, vol.
1, 1963; vol. 2, 1970.

HILLE, E., and R. S. PHILLIPS, Functional Analysis and Semigroups, Amer. Math. Soc. Collo-
quium Publ. 31, Providence, R.I,, 1957.

HORMANDER, L.: Linear Partial Differential Operators, Springer-Verlag OHG, Berlin, 1963.
KELLEY, J. L, and 1. NAMIOKA: Linear Topological Spaces, D. Yan Nostrand Company,
Princeton, N.J., 1963.

KOTHE, G.: Topological Vector Spaces, Springer-Verlag, New York, vol. 1, 1969; vol. 2,
1979.

LOOMIS, L. H.: An Introduction to Abstract Harmonic Analysis, D. Van Nostrand Company,
Princeton, N.J., 1953.

LORCH, E. R.: Spectral Theory, Oxford University Press, New York, 1962.

NACHBIN, L.: The Haar Integral, D. Van Nostrand Company, Princeton, N.J., 1965.
NAIMARK, M. A.: Normed Rings, Erven P. Noordhoff, Groningen, Netherlands, 1960.
(Original Russian edition, 1955.)

PHELPS, R. R.: Lectures on Choquet's Theorem, D. Yan Nostrand Company, Princeton, N.1,
1966.

RICKART, C. E.;: General Theory of Banach Algebras, D. Van Nostrand Company, Princeton,
N.J., 1960.

RIESZ, F., and B. SZ.-NAGY: Functional Analysis, Frederick Ungar Publishing Company,
New York, 1955.

RUDIN, W.: Real and Complex Analysis, 3d ed., McGraw-Hill Book Company, New York,
1987.

RUDIN, W.: Fourier Analysis on Groups, Interscience Publishers, a division of John Wiley &
Sons, New York, 1962.

RUDIN, W.: Function Theory in Polydiscs, W. A. Benjamin, New York, 1969.

SCHWARTZ, L.: Theorie des distributions, Hermann & Cie, Paris, 1966.

SHILOV, G. E.: Generalized Functions and Partial Differential Equations, Gordon and Breach,
Science Publishers, New York, 1968. (Russian original, 1965.)



AELH 315

28.

29.
30.

31,
32.

33.
34.

STONE, M. H.; Linear Transformations in Hilbert Space and Their Applications to Analysis,
Amer. Math. Soc. Colloquium Publ. 15, New York, 1932.

STOUT, E. L.: The Theory of Uniform Algebras, Bogden and Quigley, Tarrytown, N.Y., 1971.
TREVES, F.: Linear Partial Differential Equations with Constant Coefficients, Gordon and
Breach, Science Publishers, New York, 1966.

TREVES, F.: Topological Vector Spaces, Distributions, and Kernels, Academic Press, New
York, 1967.

WILANSKY, A.; Functional Analysis, Blaisdell, New York, 1964.

YOSIDA, K.: Functional Analysis, Springer-Verlag, New York, 1968.

ZYGMUND, A.: Trigonometric Series, 2d ed., Cambridge University Press, New York, 1959.

*MFE 2 SO

35.

36.
37.
38.

39.
40.

41.

42
43.
44.
45.
46.
47.

DALES, H. G., and W. H. WOODIN: An Introduction to Independence for Analysts, London

Math. Soc. Lecture Notes, vol. 115, Cambridge University Press, Cambridge, 1987.

DIEUDONNE, 1. A.: History of Functional Analysis, North Holland, Amsterdam, 1981.

DIXMIER, J.: C*-algebras, North Holland, Amsterdam, 1977.

DOUGLAS, R. G.: Banach Algebra Techniques in Operator Theory, Academic Press, New
York, 1972.

HELSON, H.: Lectures on Invariant Subspaces, Academic Press, New York, 1964.

KALTON, N. J., N. T. PECK, and ). W. ROBERTS: An F-space Sampler, London Math. Soc.

Lecture Notes, vol. 89, Cambridge University Press, Cambridge, 1984.

LINDENSTRAUSS, J., and L. TZAFRIRI: Classical Banach Spaces, Springer-Verlag, Berlin, vol. 1,
1977, vol. 2, 1979.

LOPEZ, J. M., and K. A. ROSS: Sidon Sets, Marcel Dekker, New York, 1975.

pETERSEN, K.; Ergodic Theory, Cambridge University Press, Cambridge, 1983.

RADJAVI, H., and P. ROSENTHAL: [nvariant Subspaces, Springer-Verlag, New York, 1973,

RUDIN, W.: Function Theory in the Unit Ball of ¢", Springer-Verlag, New York, 1980.

TREVES, F.: Basic Linear Partial Differential Equations, Academic Press, New York, 1975.

WERMER, J.: Banach Algebras and Several Complex Variables, 2d ed., Springer-Verlag, New
York, 1976.



N

Sl

RINABAELRPEASL, 5HEFAELTH -,

A

Absorbing set(BR I #E), 25

Adjoint(ff£p), 97, 311, 347

Affine map({ &t B4, 127

Alaoglu, L., 68, 401

Alexander, J. W., 411

Algebra(fR#0, 103, 121, 245
Commutative(ZZ 82 #) , 246
Self-adjoint( B f¥£#4), 122
Semisimple(2E 8 8iH), 280

* -Algebra(* -{L %), 321

Almost periodic function ( #E & ¥ & ¥,

345, 403

Annihilator(F L), 95, 122

Antisymmetric set( LW #R £, 121

Approximate eigenvalue (3T {1 ¥ 1E {H ),

115, 366

Approximate identity G {LL 847 ), 173

Arens, Richard F. , 407, 408

Arens-Roydon theorem ( Arens-Roydon &

), 407

Aronszajn, Nachman, 407

Ascoli’s theorem{ Ascoli FE), 394

Automatic continumty{ HshEZ# ), 408

Axler, Sheldon, 411

B* -algebra(B" -{t.#0), 288

Baire’'s theorem(Baire SEH#), 43

Balanced local base(¥j 85 ¥, 13
Balanced set(¥##), 6

Ball(ER), 4

Banach, Stefan. 397, 398

Banach-Alaoglu theorem ( Banach-Alaoglu &
M), 68

Converse of, (GEHlZ i), 113
Banach algebra(Banach {C¥{), 245
Banach limit{Banach #FR), 85
Banach Space{Banach 25 (8] ), 4
Banach-steinhaus theorem, (Banach-steinhaus
SEH), 43, 44
Barrel(#), 400
Base of a topology($Rih&EE), 7
Basis of a vector space([aA] =5 (B AY ), 16
Bernstein, Sllen R. , 407
Beurling, Arne, 406, 408
Bilinear mapping (AR tE B 4Y), 52, 55, 400
Birkhoff, George D. , 400
Bishop. Errett, 403
Bishop's thoorem(Bishop ), 121, 124
Blaschke product(Blaschke FE#), 125
Bochner, Salomon, 399, 409
Bochner's theorem(Bochner JEH), 298, 303
Bohnenblust, H. F., 401, 409
Bonsall, frand F., 138, 399, 404
Bootstrap proposition( H B, #y 8. 220, 405
Borel measure( Borel #{ ), 78

regular(iER Y, 80

Borel set(Borel #2), 78
Bounded linear functional (7 R £ # & K).,
14, 24
Bounded linear transformation (7 # £ # &
B, 24
Bounded set(& S #), 8, 23
Bourgin, Richard D., 402
Branges, Louis de, 403
Bray, Hubert E. , 400
Brouwer's fixed point theorem ( Brouwer R 3
HER), 143, 404
Browder, Andrew, 408
Brown, Arlen. 402. 410



% il 317

Buck R. Creighton, 399

C

C*" -algebra(C" -ft %), 410

Calderon, Alberto P., 408

Carleson, Lennart, 403

Cartesian product( g £ JLFEH) . 50
Category(#3), 42

Category theorem(44EB), 43

Cauchy formula(Cauchy Z+3), 83, 224, 261
Cauchy-Riemann equation ( Cauchy-Riemann 77
7, 222

Cauchy sequence(Cauchy FEF]), 20

Cauchy’s theorem(Cauchy SE#), 83

Cayley transform(Cayley ZF#), 356

Cech, Eduard, 411

Centralizer( . fkF), 292

Chain rule( &8 1)),

Change of measure({#i| B #), 367
Character($§{E), 182

Characteristic polynomial ($FfEZ ML), 216
Choguet's theorem{Choguet FE#), 402
Chover, Joshua, 406

Civin, Paul, 409, 410

Clarkson, James A., 410

Closed convex hull(F @), 72

Closed graph theorem(F E{§ 2 #), 51
Closed operator (] 8 F), 347

Closed range theorem ( F {2 B & B ).
100, 138

Closed set(F#), 7

Closure(H4#), 7

Codimention( sk #E %), 39

Cohen, Paul J., 400, 408
Commutator(# {7 ), 351, 410

Compact operator( W F), 103

Compact set(EH), 7

Complete metric(FE HHE), 20

Completely continuous operetor ( 2 & E- i -}
¥, 402

Complex algebra( & {CH), 245

Complex homomorphism(® [#&) . 249

1

Complex-linear functional (B £k ¥EiZ &), 57
Complex vector space(E [ @<}, o
Component({ £ . 4r#). 256
Principal( £ %), 267
Cone(HE) ,
Conjugate-linear
¥, 308
Continuity( &£, 7
of scalar multiplication ( ¥ 3 (47 & ¥ ) &
f), 41
Continuous spectrum( #ESE#§), 343, 366
Continuously differentiable mapping ( # ££ o] #i
e &)
Contour( H]if), 259
Convergent sequence (W & FEHIy, 7
of distributions(J” X eRE#), 161
Convex base(fh3), 13
Convex combination(f4#6), 38
Convex hull(/h4L), 38. 72
Convex set(fh%E), 6
Convolution(FE# ), 170, 182
of distributions (]~ . R ¥ B, 171, 174,
180, 195
of measure( M BE YD, 237
of rapidly decreasing functions ( 3 k¢ BB ¥
). 188
Convolution algebra ( 3 B { %), 244,
248, 285

function ( 3t %5 2 ¥ MR

D

Dales, H. Garth, 408
Deckard, Don, 409
Deficiency index( 5 $§#5) . 360
Degree of polynomial( % M f&1K ¥, 211
Dense set{ L), 15
Densely defined operator( T EH T, 248
Derivation{ 5%, 410
Diagonal (X 14k}, 50
Dieudonné, Jean, 398. 399
Differential operator({#{ 7> ® F). 34, 202, 216
elliptic(H B &), 216
order of (- B Fy), 34, 216



318 # 3]

Differentiation( i 43 ) ,
of distributions(J~ SLeR¥E W), 150, 158
Dilation( K>, 21
Dimension(HE¥), 6, 360
Dirac measure(Dirac # B8 ), 156, 165, 104
Direct Sum(EH M), 106
of Hilbert spaces(Hilbert (@), 338
Disc algebra( B {L¥ ), 124, 248
Distance(FEE ), 4
Distribution( [~ ¥ R #{), 145, 156
on a circle([B & L&), 179
locally H* (5 & H*), 218
periodic(F ¥4 ), 207, 225
tempered(F 2 &), 189
on a torus(¥E 18D, 207
Distribution derivative(J” 3L 5 %), 158
Domain(SE i), 347
Dual space(3L¥EZ5E]), 56
of ¢, ¢oCcy ¢y #)), 87, 115
of CCRI(C(RIRY), 67, 80
of CCLO(C(QM), 88
Hilbert space ( Hilbert 25 [B] #7 ),
308, 341
of 1#(1* #), 86
of L*(L* ), 36
of a quotient space( f 25 [B]1RY), 97
of a reflexive space( H R Z B AY), 111
second( 5 —), 95, 111
of a subspace(FZ[E /), 97
Dunford Nelson, 401
Duren, Peter L., 400

of a

E

Eberlein-Smulian theorem( Eberlein-Smulian &
), 402

Edwards, Robert E. , 403

Ehrenpreis, Leon, 210, 405
Eigenfunction( ¥ fERRE) ., 113
Eigenvalue(¥¥{E{H), 104, 328
Eigenvector(FffE ] &), 104

Elliptic operator(#F | F), 216

Enflo, P.. 402, 407

Entire function( ¥ e 80, 197
Equicontinuity (% B E4E#E), 43, 394
Equiconinuous group( % #F &8, 127
Erdés, Paul, 406

Ergodic theoremGE g #) ., 339

Essential range( A& +#E{H 1), 285, 318
Essential Supremum(&¥: 88 % >, 86, 318
Essential bounded function (Z £ 7 o 800,
285, 318

Esterle, Jean, 408

Ewvaluation functional (EE{HZ ), 50, 165
Exact degree( BRI ¥, 211

Exponential funetion (8§ 8 08 8), 264, 267,
315, 334

Extension of holomorphic function( 4 & o ¥
EH), 262

Extension theorem(FEHEH), 57, 58, 61
Extremally disconnected space (8 % A % ifi 25
[&] )

Extreme point(¥#g &), 74, 299

Extreme set(3g(F)8), 74

F

F-space(F-25[8]), 9
Finite additivity(FF R a] ¥k, 139, 317
First category(%—44), 42
Foguel, Shaul R., 409
Ford, ]. W. M., 408
Fourier Coefficient( Fourier % ¥, 54
of a distribution(J~ LR #), 191
Fourier-Plancherel transform ( Fourier-Plancherel
AFER), 189
Fourier transform(Fourier ZF# ), 183
of convolutions (£ ##), 183
of derivatives( F ¥, 184
of L*-functions(L*-pR¥AY ), 188
of polynomials( B IR 89), 194
of rapidly decreasing functions (i ff eR #
B, 184
of tempered distributions ( ¥ £ |~ 3 oA 8
), 192
Fréchet, Maurice, 397



319

Fréchet derivative{ Fréchet %),
Fréchet Space(Fréchet Z35Ja]), 9
Fredholm, Ivar, 397
Fredholm alternative(Fredholm #t#), 112
Free group( H i §¥), 143
Friderichs, Kurt O. , 405
Fuglede, Bent, 315, 409
Function; (E¥0 .,
almost periodic(#E B WA, 327, 377
entire(¥#)), 180
essentially bounded (& # FH % #),
285, 303
exponential (f§ ¥ ® #), 264, 267, 315,
317, 334
harmonic( B #MIE)), 178, 388
Heaviside, 180
holomorphic(&£-#k), 34, 82
infinitely differentiable( IE3F o] & #Y), 34
locally integrable( Fp#pe] #1490, 150
locally L* ()& & L° #), 202
positive-definite(IE & #), 303
rapidly decreasing(ZERERY), 184
slowly oscillating (¥R aY), 229
strongly holomorphic(3& 4 4i#)), 82
Weakly holomorphic(58&4ify), 82
(See also Functional; Operator) (5 WLiZ o ;
wF)
Functional(iZ e8), 14
bounded(F H89), 24
Complex-linear( £ ¥ 1), 57
Continuous{ FE2E8y), 15, 56
linear(ZB#E /), 14
multiplicative( AT /YD, 249
positive(IE#]), 296, 336
on quotient space(F§ 238 L), 96
real-linear(3CER¥ER)) , 57
sesquilinear(— (£t 1)), 292
on subspace( F%5 8] L #), 96
(See also Dual Space) ( 5 WL 37 {8 =5 [a] )
Functional calculus(iZ R H. ), 407
Fundamental solution(E A #), 210

G

Gamelin, Theodore W. , 408
Gelfand, lzrail M. , 255, 398, 406, 408
Gelfand-Mazur  theoremn ( Gelfand-Mazur F
M), 255
Gelfand-Naimark theorem(Gelfand-Naimark &
), 289, 380
Gelfand topology(Gelfand #1¥b), 280
Gelfand transform(Gelfand 35 #1), 280
(Gleason, Andrew M., 251, 406
Glickfold, Barnett W. , 408
Glicksberg, Irving, 403
Goffman, Casper, 399
Graph(E ), 50, 347
Green's {function(Green pR#{), 405
Grothendieck, Alexandre, 117, 403
Group( )

compact( ‘B A/, 129

of invertible elements ( 60 # 3¢ B ).,
252, 267
of operators( M FR9), 127, 134, 333

topological (¥ FMRY), 128
H

Haar measure( Haar ® ), 130, 144, 403
of a torus(ZEFFW L&), 211

Hadamard, Jacques, 406

Hahn, Frank, 403

Hahn-Banach theorems ( Hahn-Banach & #),

56—61, 141

Halmos, Paul R. , 402, 407, 409, 410

Hamburger, C., 403

Hamel basis(Hamel ), 53

Harmonic function(#EfeR¥), 178, 388

Hausdorf{ Separation axiom( Hausdor{f 4 B 42>

By, 11, 50

Hausdorff space( Hausdor{f Z3[8]}, 7

Hausdorff topology( Hausdorff #$b), 7, 62

Hausdorf{’s maximality theorem( Hausdorff ##

FEM), 391
Heaviside function{ Heaviside R &), 180



320 & 7l

Heine-Borel
9, 153
Heins. Maurice, 403

property ( Heine-Borel ¥ i ),

Hellinger-Toeplitz theorem ( Hellinger-Toeplitz
EE), 117
Helson, Henry, 408
Henry, Bruce, 406
Hermitian element{ Hermitian JG}, 288
Hermitian operator( Hermitian By, 312
Herz, Carl S., 405
Hilbert, David, 387, 398
Hilbort-Schmidt operator ( Hilbort-Schmidt #
F, 402
Hilbert space({ Hilbert Z3 8]}, 307
adjoint ({£f) . 312, 347
automorphism( B [F1¥g), 314
Hilbert transform(Hilbert ZF#), 208, 388
Hildebrandt, T. H. , 359, 401
Hilden, Hugh M., 269, 407
Hille-Yosida theorem( Hille-Yosida g ¥ ), 380
Holbrook, J. A. R., 401
Hille, Einar,
Hélder's inequality( Holder A% 35X), 119
Holomorphic distribution( 44l LR ¥, 222
Holomorphie function(4: i s ¥, 34
of several variables( Z 4 ¥/, 197
vector-valued (] B {H#) . 82
Homomorphism( @A), 183, 249, 276
Hormander, Lars, 405
Horowitz, Charles, 400
Horvath, John M., 399
Hurewicz, Witold, 404
Hyperplane(# ¥ M), 85

|

Tdeal(BE#), 275
maximal (§8 FC#9), 275
proper( ), 275

Idempotent element(F % L), 302

Image({&). 14

Index($845). 82

Inductive limit(IS A BLR), 404

Infinitesimal generator{ L /EH L), 376
Ingham, Albert E. , 406

Ingham's theorem(Ingham FH ), 233
Inherited topology (&S ibh), 7

Inner product{ A1), 306

Integral of vector function () B R ¥ H 7).
77, 81, 89, 1496, 254, 259

Integration by parts(4r38F4+), 136
Interior{ &), 7

Internal point((E] &), 85

Invariant measure (RAE T E), 130
Invariant metric(RF ), 18

Invariant subspace ( A A F 75 [@] ), 269,
327, 410

Invariant topology(FRZE#Hh), 8
Inverse(i# ), 249, 363

Inverse function theorem( ¥ of % & #) ,
Inverse imageC(i2 &), 14

Inversion theorem (S @ #), 186
Invertible element(R[# J£), 249

Invertible Operator( o] W/ F), 104
Involution( Xt &), 287

* -isomorphism( " -[G]f4), 289

J

James, Robert C., 402

K

Kahane, Jean-Pierre, 251, 403, 406
Kakutani, Shizuo, 400, 403, 407
Kakutani's fixed point theorem(Kakutani /4 50
AEsET), 127, 140

Kaplansky, Irving, 408, 410

Kaplansky's problem(Kaplansky [@ &), 404
Karlin, Samuel, 237, 406, 409

Kleinecke, David C. , 410

Kolmogorov, A., 400

Korevaar, Jacob, 406

Krein, M., 401, 403

Krein-Milman theorem ( Krein-Milman & # ),
75, 403



* 3l 321

L

Laplace equation(Laplace H#), 215
Laplace transform( Laplace Z#t), 200, 380
Laplacian, 206
La Vallee-Poussin, Ch. J. de, 406
Lax, Peter D. , 405
Lebesgue decomposition{ Lebesgue 4 #%), 237
Lebesgue integral( Lebesgue #43), 397
Lehesgue spaces{Lebesgue 23 [8]), 33, 36, 117
Left continuity( I 2E), 246
Left multiplication(ZE &), 247
Left shift(Z#), 271
Left translate(ZFE#), 129
Leibniz formula(Leibniz 2+, 159, 160
Le Page, Claude, 407
Le Vecque, William J. , 406
Levinson, Noroman, 406
Lewy, Hans, 405
Liapounoff, A., 403
Limit(H#FR)Y, 7
Lindenstrauss, Joram, 403
Linear functional (£& % & e (I Functional))
Linear mapping (£ ¥EB81), 14
Liouville’s theorem(Liouville iE #), 84
Lipschitz's space(Lipschitz 35 [&]), 41
Littlewood, John E. , 227, 405
Littlewood’s tauberian theorem ( Littlewood &
By, 227, 241
Local base( & &), 8, 122

banlanced (¥ # A4, 13

Convex(f3 /), 13
Local compactness( B &), 9
Local convexity(HEpfmtE), 9, 24
Local diffeomorphism( & & # 4B, 253
Local equality of distributions(” X R B KR
FAHE), 162
Local finiteness( S &R B, 162
Locally bounded space( B #i#& R H), 9
Locally convex space( B &= @), 9
Locally integrable function (& & ®] # 8
¥, 150

Locally L* funetion( & L° R ¥, 202
Logarithm (X (). 264

Lomonosov, Victor J. , 407

Lomonosov's theorem(Lomonosov i B ), 269
Lorch, Edgar R., 399, 407, 410
Lowdenslager, David, 408

Lumer, Gunter, 4089

M

Mecshane, Edward J. ., 389
Malgrange, Bernard., 210, 405
Mandelbrojt Szolem, 400
Mao Chao-Lin, 403
Mapping (B §1) :
bilinear( X #£), 52, 55, 400
continuously differentiable( % & 0] %) ,
open(FF), 31, 48
(% W Operator)
Markov, A., 140
Max-min duality (£ A&/ @HE), 402
Maximal ideal space(#t Jx B2 [|]), 280
Maximally normal operator (# KX IE ® ®
), 370
Maximally symmetric operator (#& X X ¥k B
¥), 355
Mean ergodic theorem(F-¥18 [FE ), 340
Measure: (4 f)
Borel, 78
H-valued(H-{H)., 318
Haar, 130
nonatomic(IE R F), 120
normalized Lebesgue( Lk Lebesgue), 182
probability(FX %), 78
projection-valued (Ht BE{EAY), 317
regular( [EW[), 80
Mergelyan's theorem(Mergelyan S #), 123
Metric(HE ). 4
compatible(FZH), 7
complete( 5 & #9), 20
euclidean, 16
invariant( R ER ), 18
Metric space( %5 [A] ), 4



322 & 3l

Metrization theorem ( B # 4 & B ). 18,
63, 400

in locally convex spaces( B M2 B # ), 29
milman, D. . 76, 401

Minkowski
25, 143
Monomial (I ), 157

Montel space( Montel Z5[@] ), 401
Multiplication operator ( & % ® F ), 8,
112, 334

Multi-index( £ Ei45) . 34

Multiplication theorem(FE ik E ), 362
Multiplication functional (] H ¥ @R) . 249

Multiplication inequality (3 #: A% ), 245

iZ i),

functional ( Minkowski

N

Nachbin, Leopoldo, 401
Magumo, M., 398
Naimark, M. A., 408
Namioka, Isaac, 403
Neighborhood(481), 7
Neumann, John von, 340, 398, 401, 403, 410
Newman, Donald J. , 404
Ney, Peter, 406
Nonatomic measure( dE & T8 B, 120
Nontangentially dense(3E 4] 8% ), 138
Norm(#E¥), 3

in dual space(3:¥gZs B #Y), 89
Norm topology(FE ¥, 4
Normalble space( A L= [E]), 9
Normal element(IE ¥ JT), 294
Normal operator(IE¥W & F), 312, 368
Normal subset(IE# F#), 294
Normalized Lebesgue measure ( # # &
Lebesgue ¥4 BE), 182
Normed dual (BEF3EH), 92
Normed space( 2@, 3
‘Nowhere dense set( LALFAE H), 42
Null space(F % [@]), 15, 99

0

Open mapping(FFERS), 31

(O pen mapping theorem( B 847 # ), 48
Open set(FF ), 6
QOperational caleulus(¥ £ ), 407
Operator(H F) .
bounded (7 ). 24
closed([H #1) . 347
compact('BE /). 103
completely continuous( 4=, 376
densely defined (Bi5¢ ), 348
differential (PRI E#9) ., 34, 202, 216
elliptic(H#% B & #9) . 216
hermitian, 312
invertible( o # f17), 103
linear (£ ¥EM), 14
locally H* (& & H*), 218
maximally normal (8 KIEH® ), 370
maximally symmetric(f XX #R), 355
normal (IER),. 312, 368
positive(IE#), 330, 3689
self-adjoint( B {¥), 312, 349
symmetric( X FR), 116, 349
unitary( B #Y), 312
Order: (fr. )
of a differential operator ({% 7+ % F &9 8.
34, 216
of a distribution(J” LR B AIFT) . 156
of a operator on Sobolev spaces(Sobolev %3
|l - ®Fa), 217
partial ({&, 25, 391
total(£), 391
Origin(JE &), 5
Original topology(Ji#i$h), 65
Orthogonal complement(IE3E#h), 308
Orthogonal projection(IE3E##), 314
Orthogonal vector(AEZZ (@) B ), 306

P

Paley-Wiener theorems ( Paley-Wiener 5& ¥ ),
198, 199

Parallelogram law (E {7 M FEFE M) . 307
Parseval formula(Parseval 2+ .), 189

Partial isometry(#B4F2F# ), 333



323

Partially orderd set¢2EfFE#E), 391
Partition( 4+ #%, Jr%0), 89

of unity( H.{), 162
Pearcy, Carl M., 409, 410
Pettis, Billy J. , 401
Pick-Nevanlinna problem ( Pick-Nevanlinna [a]
B8, 125
Pitt, Harry P. , 229, 406
Pitt's theorem(Pitt SE M), 229, 238
Plancherel, M. , 404
Plancherel theorem(Plancherel S #), 188
Point spectrum( & iff), 266, 273, 328, 343
Poisson kernel(Poisson #), 138
Polar of a set($2 &4, 68
Polar decomposition( & 4> #% ), 332, 387
Pole(# ), 273
Polydisc(Z B &), 279
Polydisc algebra( 2 B # {{ %>, 301
Polynomial converxity( £ M =,/ ¥E), 284
Positive-definite function( IEE Em#) . 303
Positive functional ( [E§F ), 296, 336
Positive operator( IE® ), 330, 369
Power set( ), 141
Preimage(JfL{8), 14
Prime number theorem(E ¥ EH), 230
Principal component{ ¥ % #), 267
Principal part of operator( Fi) ). 216
Principal value integral( F{E#4+), 180
Probability measure( {8 ), 78
Product topology(E#H b, 50
Projection(# &), 133, 312, 314
Ptak, Vlastimil, 409
Putnam, Calvin R. , 315, 409

Q

Quotient algebra(E{L ¥, 276
Quotient map( F B A, 31
Quotient norm( 7§ L), 32
Quotient space( #F%5 [E]), 30
Quotient topology(#i#i$h), 31

R

Radical (H#), 280

Range({H1€), 99

Rao, Nagisetty, V., 407

Rapidly decreasing function( & B ¥), 184
Read, C.]., 407

Real vector space( L [u) B 55[8]), 5

Reflexive space( H RL23[@), 95, 111, 410
Regularity theoremCiE M #E F &), 215, 220
Renewal equation( & ¥ A7 #), 236

Residual spectrum (¥ 4 i#%), 343

Resolution of identity ( 8 {if 4+ #§ ), 316,
360, 368

Resolvent( FM =), 376

Resolvent set( M), 252, 365

Riemann, Bernhard, 399
Riemann-Lebesgue lemma ( Riemann-Lebesgue
gl #), 404

Riemann sums{Riemann #1), 89

Riemann zeta function(Riemanny g #{), 232
Riesz, Frederic, 124, 397, 402, 410
Riesz, Marcel, 124, 137

Riesz representation theorem ( Riesz & B
), 54, 67

Right continuity( HE M), 246

Right multiplication(# &), 247

Right shift(FH#), 271

Right translate(H ¥ ), 129

Riviere, Nestor M. ,

Robinson, Abrahm, 407

Rogosinski, Werner W. , 402

Roitman, Moshe, 407

Romberg, bernard W. , 400

Root(#2), 264

Rosenblum, Marvin, 315, 409

Rosenthal, Haskell, P. , 404

Royden, Halsey L., 407

Runge's theorem (Runge SEH), 263

S

Scalar(${ B8y, FrEM). 5
Scalar field(Pr 1), 5

Scalar multiplication(¥ %), 5
Scalar product(3r B EH#H), 306



324 * 7l

Schaffer, Juan J. » 409
Schauder, J. , 402
Schauder-Tychonoff
Tychonoff FE ), 143, 269
Schneeberger, Charles M. , 410
Schwartz, Laurent, 398, 405
Schwarz inequality(Schwarz A% ), 307
Second category (i — 891, 42
Second dual (88 —dk#Hg), 95, 111
Seid, Howard A. , 407
Selberg, Atle, 406
Self-adjoint algebra( [ fEfU %), 122
Self-adjoint element( B f£70), 288
Self-adjoint operator( B fEH ), 312, 349
Semigroup(2E#), 375

of normal operators(IEH B F#) ), 382

unitary( {#), 382
Seminorm(EH ¥, 25
Semisimple algebra( 2 B, 280
Separable space( ] 4323 [6]), 69
Separate continuity (4 Bl EEE#E) , 52
Separation family( ] 43 S #%) » 25
Separation theorems(FR 8§ & #), 10, 59, 74
Sequential continuity(FEFIE L), 395
Sesquilinear functional(—~EZ¥E{Z ), 306
Set: (H)

absorbing (M W), 25

antisymmetric({ iZ ¥ #), 121

balanced(¥1#), 6

Borel, 78

bounded (47 %), 8, 23

closed(A), 7

compact( %), 7

connected (FEIH A7), 3895

convex(h#), 6

dense(F®ER), 15

extreme(¥§), 74

of first catetorv(FE— /Y1), 42

normal (LI #)) . 294

nowhere dense(EALFE M), 42

open(FF@Y), 6

partially ordered(2 FFHY), 391

{ Schauder-

theorem

of second category( & " #f)), 42
totally ordered( € FF#), 391
weakly bounded (554 S+ #) . 66
Shapiro, Harold 5., 402
Shapiro, Joel H. . 401
Shields, Allen L., 400, 402
Shift operator({y BEH F), 112
Shilov boundary(Shilov i1 %), 304
Shirokov, F. V., 410
Siddigi, Jamil A. , 408
Similar operators(#{Ll), 333
Singer, Isadore M., 410
Slowly oscillating function( i@ & 3% B ¥, 229
Smith, Kennan T., 407
Smulian, V., 402, 403
Sobczyk, Andrew, 401, 404
Sobolev 8. L., 399, 405
Sobolev spaces(Sobolev 25 [A]), 216, 405
Sobolev's lemma( Sobolev 5| E), 202
Solovay, Robert M., 408
Soukhomlinoff, G. A. , 401
Space; (Z3[E])
Banach, 4
barreled(HEAR ), 400
complete metric(5E & &), 20
extremally disconnected (B ¥R A %),
Frichet, 9
with Heine-Borel property( A4 Heine-Borel
HE), 9
Hilbert, 307
Lipschitz, 41
locally bounded( R EBH FK), 9
locally compact( & &), 9
locally convex( &M, 9
metric(EER), 4
Montel, 401
normable( R B/ A), 9
normed( B A, 3
quotient(F ), 30
reflexive( H i), 95, 111, 410
separable(A] 41}, 69
topological (#Hfb), 6



3 gl

totally disconnected(Sg-2=FEH@H), 395
uniformly convex( —E(fY), 345, 410
unitary( B}, 306
vector([m ), 5
Spectral decomposition ( il 4 f# ), 325,
368, 371
Spectral mapping theorem (ML 8 ), 263,
266
Spectral radius(i¥4), 252
formula(443), 253
Spectral theorem ( % & ¥ ), 321, 324,
368, 371
Spectrum(i¥%), 104, 252, 365
of compact operator( EH F#), 109
continuous(#E4E), 343, 366
of differential operator( {4+ ® F8)). 388
point( &), 266, 273, 328, 343, 366
residual (#42), 343
of self-adjoint operator ( H & F #),
314, 368
of unitary operator{ B +#/Y), 314
Square root(Ff#), 291, 331, 369
Sternfeld, Y., 407
Stone, marshall H. , 382, 398, 399, 411
Stone-Weierstrass theorem ( Stone-Weierstrass
SEH), 122, 403
Stout, Edgar Lee, 408
Stroug topology(G&# th). 65n.
Strongly holomorphic function ( 5% 4 £ ¥
¥, 82
Subadditivity (¥ 8] intE) . 25
Subbase(}X %), 29, 392
Subbase theorem( ¥x % & ¥#), 392
Subspace(F23A] ). 6
Eﬂmplemented{ﬁfﬁ?#]); 106
translation-invariant(E B A4 ), 228
uncomplemented (R A 4 @), 132, 136
Support( 3L ), 35
of a distribution(J” LR ¥ &), 164
Support function( 3 # B¥), 400
Surrounding contour(FE i), 260

Symbolic calculus(FF S ®H ), 258, 290, 325

Symmetric involution(Af BR g #), 298
Symmetric nerghborhood (3 ¥R 488, 10
Symmetric operator( M FRE F), 116, 349

T

Tauber, A., 226, 405
Tauberian condition{ Tauber &I & {§), 226
Tauberian theorem( Tauber BISEHE )., 226
Ingham's, 233
Littlewood's, 241
Pitt's, 229
Wiener's, 228, 229
Taylor, Angus E. , 399, 401
Taylor, Josenh L., 407, 408
Tempered distribution( -1 LR ¥, 189
Test function space(#i R # =5 (8]), 151
topology of (-3 ¥p), 152
Topological divisor of zero (% B # #+ B
), 272
Topological group(#R$bAE), 128
Topological space(¥HFhZZ(E]), 6
Topology($HFM), 7
compact( € #), 63, 392
compatible(FHZE#), 7
Hausdorff, 7, 61
inherited (i F M), 7
invariant( A7), 8
Metrizable( ] FE B AY), 18
norm(FL ¥, 4
original(J£) , 65
strong(3®), 65n.
stronger( BEIRAY) . 62
weak(8§), 62, 65
Weak" (85" ), 67
weaker($£551#), 62
Torus(FhE), 211
Totally bounded set(5E2H FHE), T2, 393
Totally disconnected space ( 5¢ 4 F & il &
6]y, 395
Totally ordered set( & F %), 391
Transformation (ZF#: (W, Mapping; Operator))
Translate( ¥ #), 8, 129, 170




326 .3 3

of a distribution(]” X R¥ M), 156
Translation-invariant srbspace (¢ # & 4 F %3
6], 228
Translation-invariant topology ( ¥ # & &
¥, 8
Translation operator( FEHF), 8
Treves, Francois, 399
Truncation, 363
Tychonoff, A., 411
Tychonoff's theorem( Tychonoff SEHf), 63, 391

U

Uhl, J. Jerry, 403

Uniform boundedness principle (— 3 & f &
By, 44

Uniform continuity(—2#24#), 15
Uniformly convex space ( — B (4 % [6] ),
345, 410

Unit ball(BA{7ER), 4

Unit element( {7 J5), 245, 246

Unitarily equivalent(# % 4t), 333

Unitary operator(® F), 312

Unitary space( B 23 [H]), 306

A

Vector space([a] B Z5[E]), 5
complex(®), 5
real(3), 5
topological (3a%h), 7
locally bounded( R #H F89), 9
locally compact( R E#), 9
locally convex(JREEMEY), 9

metrizable( 8] B B @), 9
normable(AT B A), 9
Vector topology([m) B4R $b)., 7
Veech, William A. , 404

Volterra, Vito, 387

w

Wallman, Henry., 404

Weak closure(55H#), 65

Weak neighborhood (55 4R ), 65

Weak sequential closure(53 FE R A1), 87
Weak topology(58#ibh), 62, 65

Weak * -topology(w* -4 $b), 67

Weakly bounded set(5F F®), 66

Weakly convergent sequence(53 M FFF1), 66
Weakly holomorphic function( 5§48 H#), 82
Wermer, John, 408, 410

Wielandt, Helmut W., 351, 410

Wiener, Norbert, 397~399, 406

Wiener's lemma( Wiener 5| H), 278
Wiener's theoremn( Wiener SE B#), 228, 229
Wiliamson, John H. , 402

Wintner, Aurel, 410

Woodin, W. H., 408

Y
Yood, Bertram, 409, 410
zZ

Zelazko, W., 251, 406
ZFC, 408



	1
	[泛函分析].(美国)Walter Rudin.扫描版
	1
	3
	泛函分析


