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HIE VbEX, , Hx~ (x, b)) MEAIBRETj, : X; =X, xX, FHEABET .

MR RBWIEL, X —ip (X ) =% x {b) 2AK . EBAE—
BL. i By X x (b} LIRS, LSS . i, S ESBISERR
BFid 1 X, X, FIX, BX, AUEERRST (18X, B (b} ) , #PENEEAY . TR
1. 341, Bk . |

3.3 HIE

IFEURINER—MSERNFERERN . XFEHINITEEEETEFE
ZRY . EETERIFFERKIBHMAVHE | BB E =T AR RERER
TEERH . RIEMEMNALTEFHRER— AR .

EX1.11 REGXRITFER 2 AEGXEEHINE R Z EXH—1 i
REFHE (X, 1) BIFSIR 2 AXDEINZERGAINE | IR Z =,

XERH TANMERARNAEHRS | ESARHIENINZERNAINE . BIE



REK 7 BEEXHI—NAH , MEEEXRZ SXREERIHEHIM . X MESHYF
FAEA—E

BEL11 5 BEAXIEHENFSDERHL

a | JB=x,
Be

(2)%B, ,B, €% ,MBNB.€Z (WHRVxEB, NB, , FIEBE %
, {#18x€BCB, NB, ) .

W SEMRMR . TEEFRSME , B2 (1) f (2) RAKRIES HERH
NI

7 WENERCHTRINAE (2) , #Eg e Z. £ (1) RBX c Z.
it BREFHAE (1) )V, ez, Bu = UB. U =UBi, g

EPBQ 1 B:‘{ é '/;‘ va 1 BI )I-I\I.]l"r ﬂ l/,'l - U ’l [))" ﬂ 1)):)) = Hﬂ%{q: ( 2) 1 /g

B.NByEZ, Vo, B . BEREHIAE (2) , EHUNU' € Z. FEFHNAE
(3)msz . |

1 MErRAFEIERZ ={ [a,b) |a<b} . BAZ WEaAL . 115K
(1) .E8[a; ,b; ), [a, ,by, ) , &ExE[a; ,b; )N[a, , b,
) ,ida=max{a; ,a, } ,b=min{b; ,b, } ,FRasx<b.M[a,b) e
% ,HHBxe[a,b)C[a; ,b; )N[a, ,b, ) . FIkApER1. 115054 (2)
HBE . XK, 2 EREA—MEHE .

<$# '={[a,b) |a<b, b2EHE} . UEHFTUE% "ERERHGINE .
Rrz 'Cz ,FilAZzcZ B—hHE, AERIEZc7 FRLER 77 X
M2z C 7 SptBRBVES . —iE , B NMEINESERBRIBVEINT |, FEREA]

2B
BEL.12 5 SIEHEE (X, 1) KGNS RERLEN |
(1) % CT (8% WRREFE) ;



(2) ;7 (ABAFESEs PR E) .
IR MEMER .
A& (1) 5 (2) #EEZ Wiz 2 (X, 1) BIRIMNE . BHOMEIE . |

Hl2 Hz 2 (X, 1) GHE , ACX . lEZ , : = {ANB|BE=% } . B
BARNFER . B . 120954 (1) Bz . IRVEANFE |, Buert, Bv=
ANU . iﬁ(' — U B.,B, € &, My = Ul N B, € &,. FE % A ;ﬁ@ﬁ@l.lz,—%

H(2) Rtz , B (A, Tn ) BHEFHE .

I3 iRREGFENRZ ={ (a,b) |a<b,a,bAFEH]} . Nz 2 1
WHINE (1FIZEBCKIE) .

IR 7 BINSEXEHRINE | xEACX , NARXHMBE <—> FHBE % , (F
BxEBCA (IFEERCI) . TR , WSS ARIERZE . fl40

BANRE <> 7 PEMDEIIRREA { x ) BRA |
€ Ae—> D PEAMDEMRRSNERA

f: YoXiELEE<«—> VBEZ , ' (B) 2YRIFFE .

Sz FRRRIALER "WE i (NEEZE PRSI BEEERIRZE T,
xU, VRIS ) | DI EEISRISIR RS 55 .

3 &
1.18A , BRBIEX , YAIAEE , IERBAxBEFRFIT|EIX x YRYHEE .
2 . IRACX , BCY , UEBATESRFR=S[EX X Y |
(1) AXB=AXB;

(2) (AxB)°= A X B.



3 IERBRRETG; Xy xX, =X, (i=1,2) EFFiRET .

4 8 XOYEIEEEMET , EF | XoXxYRF (x)=(x, f(x) ),
VxXEX . IFRRFEERAMET .

5 . IRXSYERRASZIE , IEABXx Y ER53RY

6.18A; CX; (i=1,2) .UEBBA; xA, {EAX, xX, F=ERUEIHNEA,

5A, HISEFRZSERYAFS .

7 . EHTEIXEIE AIBRESFRAX EAYRREY . 1 FANgEREX EAVZEELEEREY , UERRT
+gflf-g (o8I (fxg) (x) =Ff(x) xg(x)Ffg(x) =f(x)g(x)E
N ) EBEX EHIIELRREY .

8.z ={ (-c0,a) | a2BEH } EREAVRINE . BH 2 &£RHYA
=\

9. RRESFE&EK%R % ={ [a,b) |a<b} .UEBAE(R,Z) ., [a,b) B
BHE  XN2T%E .

10 .18 % ; BHRINTE (X, , 1 )AUEINE (i=1,2) .iEBAz = {B,
xB, |B; E# ; }BFTATIEX, xX, HUHHINE .

11.1R% BXHI—EBE , MExRIFERZ = (8| BR% THERTARH
RE} ER2 ZEEEXE—MEINE . (Re B2 HIFHINE . )

Ry
@ E PFER TR R AR T

@ |X||IFF " PEIRXATEE , BIXEIRA0AIIER .

@ S RE PRRMEKE ,S* ={(x,y,z)€EE |x +y* +z? =1} .



F_8B JITEENHIMER

RENB N ERRFEIMER « B, FTEE. ZBUEMEEN . st
BRI LAE BRI AERTE | FFMERESTrERELIY , Bli181RER/L
EWE | BHRINFPEENIIMER .

81 DEAESHHANE

1T

EF—EFEXET KR EMEETEPEERRAMERE—RHAINT(E
FAJREERRER | XN R EHIHE T EERHIRETNMNR , MAREERME
R . B , XMAESHRASE . DBEIEMATEEREAMIOMER | SReMNaFHR
ERNAE . BE(IRSEEIRANE . BRNTHLEN—ZRIDERE | X2
NEXFE AR LB NEERNSERE T, |, T, T3 #iT, /.

1.1 T, RNIEfT, N8

PBAEERRTRINR (A ) SR AMBESkoRAIMER | EXFHhIN=(E
HYBTIRZEEK

T, 2 (HIRPNFAERXSyY , xBBEARyY , yBPEHAEX .
T, N (HIRNESREARERZHISBE, .
AHEEHIXE "B vIlek “FeBiE” | MAERNENATE .

EARET, REBE—ERET, o8, BT, SEERHT, 2 . 4lE0 (R,
T ) imET, N, EAx£yRS , R {y } BIExHIBE , EAESy ; MR { x } 2yAY
AExHIML . BEXSyRIBEH—EHER ( EfIEEERENRE) | Bt (R, T
) NmET, .

THEHNGEEENBEEWEPTT, NEEX .



2.1 XimET, o<« XNBRFEETE .

IE —= . RERRERHE . Bxex . Jyzxit , T, NIEiRy 5o
AEx, By E (2. FR{x)={z)  (x} HAE.

—— L i8@xzy, EAN{y )} 2FE ., FLX {y )} ExIFFSEE , ©FSy . B
BE, X {x } ByBIRSxBIFFesES . |

HEE BXHET, 2B, ACX , RxBAER R, WX E—SBIRSANIRRETTS
=
i< -

WERA  ARIEE . ixB9iEU , UNARBIRE | NIGIRUEFE . icB=
(UNA) {x} , CEEMRE , ALEAE . T2, uB=UNB: BEXIFFEE, , B
BA{x )} BE, X5xeaFE/ . |

T, N"EEREENSEAE . RET, ~EIHHTERR/IHausdor fFZ5E] .
LIEEMNEREIErTENA - THRISEERBEENER7MEIESERER .

fpRl2.2 Hausdorff=[EH , —PRIIALUEEIFENMNA LRI A .

WFBA  i%Hausdorff=EIXHRIFS { x,, } WEEIx, , Nigx#x, , EubAx,
»x . Bx, FIXPIAFERZSRIEURIY . BAx, —x, , BTLAURE {x, } BIJLFERE
I . FTRVESREES {x, } BIERANE , Mifox, »x . |

1.2 Ty R2BEMT, R

T; 2 EE—RSEAFENET—AEEAEIZHY (FF) P .
T, 2 (FERNAERAEEAEIZHY (F7) B .
(Hac B, HURESARISBE ) .

MRXHET, B, WENBRRERAE | BT, 2E#EHT, RE, 1, RE
HEWHT, RIE . ATRAT, NERRHREY , EIARERARRIL . HIIFE (R, T) (1=
{ (-o0,a) | -ogas+o0} ) AHEABNIEAEEER . FIEASBEAR



HRZAE , WEABE—ATE | 8B =2, TERSERENIAIAEME, . XikhA
T (R, T)RET, A, MERNHET, . T, HT; A (FEFEECKRR ) .

k2.3 BEZTE (X, d) wWeET; /N (i=1,2,3,4) .
R 82X (X, d) FERRE (NMERE ) 2% RitemeT, o . R
MAIEERHET, N .

A , BEAERAE | AHIRENEIAR . VxeX, Wd (x, A) +d (x,
B) >0 (WHE—FES2IMFE12/ ) . MEX LIESREFA

d(xz,A)
d(z,A) +d(zx,B)’

f(x) =

NExEART , £ (x) =0 ; xEBBT, £ (x) =1 . {FEELEte (0, 1) , M
((-o0,t))FIf ((t, +o0) ) BANBRIFHERSBE . |

TERT; | T, KBNS —MEATN , el ETSaaRERESE .

2.4 (1) HET; ABc— ERRFNIERIFFIREW , FEXAIFFERE

(2)iHRET, ~Be— (TREANEATECHIFEREW , BARIFERIEU , F15
UCW.

UEBR (1) %0 (2) AOEBAFSERERAY . TERLGE (2 ) AL .

= IRASBERBIHIALE , B 2ARIFFSRE, . B , FEARIFFERIE,
U, UCB. 158V =), NVEHRE , BCv, HFHunv=2 (IE2-1(a) ) .



(a) (b)
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—— .iEB=w , MASBAFERHALE . BT, AE , FIEASBHIRHEASHY
FFSBEUSY . MUBDHFTER (RAUC Vi B =w , WE2-1(b) ) . |

IFSHHINBEGIEMZEMENZENETS  BENNEXNERE— . 88
FREFHET, (T; ) AEAFHEFHTERRAEMN (M) =6, B —EBNEEK
WET, NI . APPREFTIXFEIALE .

1.3 TAIHAE

A AIEER | B AHREMETIHNE | oalEFRC, NIEFIC, NI
(tBBERREA, NIEMA, RE) . HEC; NEABRINZERRACG ZE . ¢, TEN
e S byl ]

ATENC, RE, FENMAWVHEAITE .

IRxXEX . BXRIFTEBHAIESTRAXRIBER , IfF+ (x) . o (x)HY—
NFE (BIxEI—RMIE ) 2 FRAXRI—PBEER |, NRXIF N PEEDEE %
FH—DRR . Bl (x ) DEEXE—BIEE | xBIFEFFREFpxAI—1
PBEHE  Fz SHINZEXRYRIE |, W2 = {BE% | xEB } BEXHIPEE .
MNTEEZE (X, d) , LKAOHEEREKZBERIES {B (x, ) |e<0} @xHY
WEE ; {B(x,q) | qgHIEBEE}F {B (x, 1/n) | nABERE } tBEREXHY
BIEE



¢, A R ATAHISBE

BUNERZSEMEC, A8, (8(x, q) | oRIEEESIA (8 (x, 1/n) |
NREAE ) HERTHBEE . (R, T, ) REC T . Bxer , MO
KSR EREXIAMEE ( Vue  HRERENRE, mit U U 2y
£, 8y € UU" By#x, Wvuew |, yeu. FRR {y} xR, 58
é.\E—UE--Q/‘ ‘. ) .

apEk2.5 WIRXFEXQBrIENeBEE | MIxEr2epEE {v, } , F8m>n
Bt , v, €V, .

WERE SRR — P EIESBEE (U, } . MEV, = (U, YV, EN. T,
Cu, , NI {V, ) BETHMER . B, n>nlt, v, v, . |

UFBA  BOACATPTELOBIEE (v, } |, E8m>nbt, v, Cv, (dsE2.5) .
Ehxea |, FiLAV, N A2 . Blx, €V, NA, VYV, , BRIATHES {x, } . {EEY
xAUSBIEU , M7FEn , v, CU, MMV, CU, Vm2n . FEx, €U, Vm2n . T
MEIEN. , Bx, —x. |

HEIE BXREC, TE, xp €X, BGIF : X2Vl : Zx, —xg B, £ (x, )
—f(xg ) ., )I-I\U'FEXQ LR

B FRIDE . AISRFIEx, TEER , WHFEF (%, ) KOSBIRY , fEEF (V)
AExe B9 , Bl - e (/7 (V)) . RiEmpa2.6 , B (f* (V) ) FFH { x,
Xy D% L BIREE, F(x, ) 2f (% ) . T, WUFEFEn, £(x, )
ev,x, €f (v) ,F&E. |

C, NI BHHFEINE .



XEIENINSEXETEUAINE . ¢, AER—MEEMNEX , UERLEEST
[BEItEAREC, TE . flaNErRY , AEEEJSN
T =Y,

z F Y.

(R, d) SEEFRITE , (HI—REEHE - TRERUE—RFHELIIL
BMERAE {x} FERR , El—ER2ATEHA .

d(z,y) =

C, TE—TEBEC, TH . FXL L , EXEUHHAINE 2z |, IEE=RxETEEB
WE {BEe% | xEB} .

C, TEARADEE . RXE—AIEFHINE (B, } , 8B, (FREFER=T
&) Fl—Rx, , WES {x, } EXHITHEEFE . REKADZTEAF—ERC,
A ( 18/ H—A3C, =E , (BEAREC, ZE) .

2.7 Ao EETERC TE .

B 1R (X, d) BAIDEEZME . ARERN— M AHIRETE . ic
% = |Bla. | |a € A, nHERE) Mo B—ANETEGTEE . FERIE
2 (X, d) B9INE , AtRMRBBE—HEU € Z f1VxeU , FfEacAflBA
2n , F8xeEB(a,1/n) CU.Be>0 , (FEB(x,€) CU.Bln>2/s, a€A, (&
Bd(x,a) <1/n,WxeB(a,1/n) .ByEB(a,1/n) ,Md(a,y) <

1/n . A=BAERFd (x,y) <2/n<g, \iflyEB(x,€) . FEB(a, 1/n)
CB(x,€&) CU(ME2-2) . |
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BRECZSAIE" BRI (A= { (¢ Xy 4 i Xy ) | Vi, x; NEEHIE
B WISREETE) | BHEC, N .

Bl Hilbert=SjEEr B—NEETE . EABFAKEIRISTEFF MR A2t
ZEH , MEATR

CEAMITBHE Y X

oz} s {3.)) = JZ@ — 3%,

B ERSERRE

BA= { (x, } EE | x, WEEH, BREERNRE0 ) , NARE HATH
fAmE |, Eitke 79, 2C, TE .

TEHRNEEARII T, AENED .

EFE2.1 (LindeloFElE )  EIGHSEAXEEC, | T, AR, NSHRET,
NER

IFEE  BEXR— NI EGAINE 2 | 8 FFIF EARENIFLE | fiE S 1A E
RZOBIHANT

VxeF, IFAT; A8 , BxFIFINAERRBEWOW , FEWNF = . B
BE % Iﬁ%XEBCw,WUFﬂF’_:Q. ic{B, ,B, ,..} 2% FAEHAELSF

RHERHIRER , FEEEEF C | B, . i2(8, .8, ,..) B% hFEHaSF

RIS, WF < | B, .



8V, = B,\ U B,,V, = BL\QB, (n=1,2,) , W, Fv, EBEF
&, FBVn, m, Jn nv, :@(i%ﬁé'g%—%ﬁiﬁ) AU = DU", V= UV uy
UNV = U W, NV, = . 1&EF, WFEn, {ExEB, , \IxEU,
Cu. EBU;E';:"F:EI’\JJ-T%‘BEJZ , EIBVEF BIFFORE, . URIVEFFIF BOARHETSRE . |
1.4 HRIMERBIEEMES ISR

—HRIMERIRABIEEER , MR—MAFHIZREFERN , F=REVES
B —MHRIMERFRAERERMER , MRANTEEEEER |, Bl EH
BEE .

Blaner R eIk ( £—FE83J/Ms ) |, BEREEEN ( REINATLII/M
18) . EDBMEH, T, T, T, RQEHEEEEARGE | ERERFEIA . T,
RNEXFEHEREARSE . MM B BEEEEIEF A 5RE .

S
1. RXEET, 2F , IRIXPEERR , ¥ —HAEREEEF—R . 13

HHET, 2, "HET, BRI ==ER6F .
2. ARXHET, NEMT;, N, NehiEET, ~F .
3. IRXGWET; B, IEAXPE—FENSESAE .

4 . iZXEHausdorff=Sa] |, f : X—X&ELE , MFAIAREImEEfixf | = { xEX |
f(x) =x}EXHHAFE .
5 . IRYREHausdorff=(a] , f : X—oViZES: , WIFA9EIGRG, : = { (x, f(x) )
| xEX } BXxYRIIFIFE .

6 . ICXXXHIXIAFEA : = { (x, x) | xEX} . UEBBHARXxXAIAELERT , X
BHausdorffzSg) .



7 . WEAAHausdorff=S[EIRYF=S At EHausdorff5S[A] .
8 . UFABFI M HausdorF S B)3RFRZS B[t 2EHausdorFFZ3(8] .

9 . IRXIWET; I8, FAXMAFE , € F. UEBBREFFIxAIFSRIEUFOV |, {F
BUNV=4d.

10 . 1’ : X YRHHIFNESIRGT , XiHET, K, NYBHET, RNE .

11 . i8F : XoYEMET , xeX, v 2f (x) B— 1 SMgE . iR : iR Vvve
o, (V) Exa08Ba , NIFEEEE: .

12 . iEAR : ANERXEC, = , HEEHFIIEZ Reea@— 1= |, NIXE
HausdorffZ|g] .

13 . UERAT; NIEAAFRMEIEEY .

14 . IEBAC, ~EBRERMEFIEEM

15 . WA EET AR F=EHERT TR .

16 .180% ={ [a,b) |a<b} .UEBERI=TEZ REC, TH .

17 .38t={ ( -0 ,a) | -w<a<+o0} .UFBH (R, T) 2C, TH , BHE
B— 1N EGAFNE .

18 . IBSEENTHIMIES . ESCHER FAEFE&ERRT= { UA | UZE BIFF
&£ ,ACS) .

(1) JSuETt2R_EAYAFD ;
(2)%IE (R, 1) WRET, 1, BERNEHRET; WIEF ;
(3) 3R (R, T) BFEC, NIEBEMR[SZE ;

(4 ) MEBATES DESHF=REIHM, BEEHH M (s, . ) 2FdD
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(5)WRBA (R, T) AimEC, .

§2 YpbicoHS|IEBREMNE

AONENDBRIEITEHAES | HAYSRRZIRIZER . Ypbicon5[EMITietze
VKEEDBGEHT, AEBENRINSFNFY | EEXEERE  pBERENTHNE
ENERITERIE RS ECESSIE .

2.1 YpbicoH5|I# (Urysohn5|i# )

TEIE2.2 (YpbicoH5 | )  MNRIEHTEXHET, 2 , WXFFXRHUEEHRD
AEAAEEARB |, FEX LROZELRRELT , BIEATIB_ES BIHE /9L

AR icQ; 2 [ e, 1] FRIBEHMNES B — 1 H#HE& . IASWE .
(1) AFEmiEAEE (U, reQ } |, 15

(i)FHAr<r'lt, U,CU,;

(ii) VrEQ; ,ACU,. CB* .

ERUT . Ko, MEsthrs A {ry , ry .} RifEr; =1, r, =0. %
[EXInRgiiE U, . BU, = B, ©EANFFERE . RigmE2.4 , ariial., 2A
AOFFERE , U, U,

BU. U, U, BiEks, SR (1) (i1) . i8rs (n) =max{r
| 1<n r M1 <r‘n+1 } ! r‘j(n) =min { ry | 1<n ' P12 Phie } ! )rl\ur‘i(n) <
r\j (n) : ‘u:bﬁr-(mclj',(n)' 1/EL}'...| /TEEU',(,,) EII‘J;:F@BEE 1 #E—UV"QICL}',(", (Jll_l.:
2-3) . BHEWIEU, ,U,,,~,U, U, &R (i) (ii) . {u, }HENS
% .



0=r,<r,<r,<g<r.<r.<r| =]
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(2) EERELF . X—F 7 : VXEX,
f(z) =sup{r € Q;|xz € U,} =inf{r € 0;|xz € U,)}.

XEBLEHF (x ) RPN ENI , IR Ve, 2 €U, WASE—L; IR Vr,
xE€U,. , WASETIH | RTRIIBEK , MRWERBEFHY . BAACU. |, VreQ |,
RTLAFEA LR RRYEER 90 | Kt , fEB ER=EVEL . MAERFI T AEERIERIIE
WY |, AR ABRBEHMEHIFXE (a, b) , £+ (a, b) EXHIHE  BIEHIE—
REBEARA

HRIEFIUEN. , VreQ; , (a)&ExeU,. ,Mf (x) <r; (b)&EXEU,, W
f(x)2r. NMfFBIENIERIEHY , 0<f (x) <1, VXEX .

w’xef* (a,b) ,Bla<f(x) <b . BUXBFPEHBEESTEF (a,b) P.

WNRf (x) #0, 1, WEJEr , r', r"€Q; , EBa<r'<r"<f(x) <r<b.
H(a)®, z€U,, Nfiz€U,; B (b) A, xeU,. , AU, NU: ExBIFFSE
. YyeU,NU., (a)5(b)iEBBa<r'sf(y) <r<b, Atk

U.NO.Cf ' (a,b).
WNERf(x) =0, Wa<o, Blr<b, NIxeu. cf* (a,b) .

WMERF (x) =1, Wo>1, Wa<r'<r", WzeUCf '(a,b).



TR, BXITFA , BEEEPFTHANESERENET , A, BEAHEZAISRE, . Eitt
YpbblcoH5 BRI T, AEBEIFMFG .

2.2 Tietzel KR

DITEPEIEESEAERE @ | EXAE BN LIS RESRERTE
ENXEE LRUESLREL . FAYpbbicoH5 [ |, AILUE XM EEATietzell TKE
7.

EH2.3 (TietzeY WEE ) MEBEGHET, A, MEVIEXHIBFEF LY
SRR E A KX b

UERR R PAASIERR | SeXIEFIEERREOIERT |, S B—RREseREy .

(1)Rf:FoE &S, Bf(F)C[-1,1] .igA=f* ([ -1, -
173]1) ,B=f* ([1/3,1]) , WA, BRFIIFERFFE . RAFRXHAE
ATLAA | BIBEXRIAEE . AYpbbicon3 | | AIVEX EiELRREe, | &5, (X)
C[-1/3,1/3] , #HBop, FEAFIBESBIEE - 1/3F01/3 . &F;, =f- @, :
F—e | Mf, (F) C [ -2/3,2/3] . Fif, &CF, ERLALERE , iEHxX E
B, | E15p, (X) [ -2/9,2/9] , FERNESRES, =f, -, =
f-¢, -@, WEF, (F)C[-4/9,4/9] . FESLILEGE , 1320 ELX
ERIESREFS { @, } | fE15

| n—]
(i) (X)) C [— 2 ~2.n J;

." on
(i1)|f@ = Da@|< 5. V= €F.

=]

MR (i) , B8/ = Do BN, &5, #EH 7 () |<1.Vre X, THE
(ii) , F(ao)=f(z), VXEF, BI7 29K .



(2) IRFEFLANELRE , AF—EBR . AEf  FE 5
/(@) = Zarctan(f(2)), YxEF, WF (F)C (-1,1) @ (1) , BFE
Fak7 : x—p', f B, Bf (X)CS[-1,1] JiBE=(f)'({—1,1}),
NEEXHITE , HFBFNE=2 . 1RIEYpbbicon3 TR , FFEX EHNELRRELh |, (18
h(X)Cle,1] , FENEERIF ESBIEERRI . FENVXEX, 4(2) 7' (2) €
(-1,1) , BWTHRET : X8 B

7 (x) = 1anl

0o | A

h(z) f'(2) |,
I VxeEX,

W7 B4, HEYxSFR, EHh (x) =1, A
7(‘-1‘) = lan(
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(x) MFf (x) Blg (x) FOEELZIE . FUFRXMEICAEZRR . BZ4RECHE
TRRIBRERZER /(1) g () CE. BlL , BE e BIOFE | RAFTIEESE

fe .

2 &Hf,geC(X,s ) , HFHBVxeX, f(x)#-g(x) , NWaIErRlg

RS H (o) = Ei:j;ﬁgiigg; r (E4-3) . WEBLRENFS

OE flo)g(x),Yz€ X, NMIXHHEItET, || (1-t)Ff(x) +tg(x)]||#0.




1‘1(.T.[‘)

S(zx)

(1—t)f(x)+tglzx)

g(x)

4-3

B3 igf, gec(x,s ), EBVxEX, f(x) =-g(x) , Wf=g &EE
FHgH— 1 RICABIENT 8 BFEFE LERNBRNERE , H ERBRiuSHe:
(tER) TR, €

H(x,t) =e" «f(x) .
BMEE, hy (x)2Bf (x) RESGERE .
dpal4.1 REMERFEZC (X, Y) PH—FFMRKRE .

Wl B&RE wfec (X,Y) ,SH(x,t)=f(x) , VxEX, t€1 . N
H: f~f. (XHERNEIECHRIERE . )

Xj%_{'ri iﬁH : /2{.{- %)HUEH(.IQI)ZI'I(Jol_t)O \V/XEXI tel ml.l
r g==f. (FREH J9HAGE . )

BB IR = ny, HIREH, SH, BITRARH, H, @ XxI—VA ([E4-4)

T

Hi(xy2t)5 O 2= 1725

1{ ]’[o(.‘.[) S
e {Hg(.r.Zt-‘ 1), l/2<t<1.



i—"'lt=%EBL,H1 (x,2t) =H, (x,1) =g(x) =H, (x,2t-1) , &

H, H, UENAIE . RIEASE , CEEEN . BEWIEH H, : f~k |

HC (X, Y) ERICKE T BHIFNZEFRIBRETSE . FrEMRETRRIESICE
[X,Y] .

Bliee , SYRE BGOSR, [X, Y] RRE— DR .

Bla RXBEATE{(x} . Wc( {x} ,Y) SyZEE— 1 BERI—T
RL: f=f (x) . VyeY, iBf, AERRRyRIRET . MIf, 2if, HI—PEICHZEYH
My, By, —FE , /, =/, <= y, My, EYHE—EESF . Eit
[ {x} Y] SYRERSXIIEEE——WRXR . 535 viEREER |,

[ {x} Y] RE—1BRESE .

ﬁ%ﬂzl'-z %'-./0:,/[ : X—Y, go=g, ? Y—>Z, )I_I\Ug() ° _/‘n:: g1 ° ,/-1 t X—>Z,
B RF ¢ fo=/,,G : gy==g,. AEELLIREIF : XxI2YXI/
F(x,t)=(F(x,t) , t)

(FRAFEIE) .G < F : gy fo=g, ° f,. (BEEECWIEF. ) |



MRFEICT—HERS , NFRFEFCH .

Bs iZX2E BUNEE , Widy,  X—=XTS (1) . BeEXBUXH—NE (B
55, Widy ~ e . XHMEHIFRFNSEYFIELSIRETF : X2V, f=/fcidy=f-¢ (MW
Wa.2) , f- oEBREMS  EFEECH . Sl EREETEY, X, Y] R
B (WATI2 ) .

I=[0,1]R0%  FERIEX EEEKER ((TRERMSET ) #HEeT=
B . BREETERMHTAKEREREE | X, BE—REICHARERIRE
FERMRZER . WiEk , TEMRNE—MERINEXRIIEIE .

ENM4A.2 RACX, f,geC(X,Y) . NRFEREIgECH , [F5HacA
Bf,H(a,t)=Ff(a) =g(a) , Vtel, WFRFFOgBXITARNE , 1IClF
F e g relA ; WHKEE'FEUgHg*EXYH:AEQEH/B p iEﬂE” : ./':?-.L’ rel A (EJZ‘/‘:;g rel A

Ble IRYRE RICEE , £, gEC(X,Y) . WRxEEF (x) =g (x) , MR
gHIBEZRE{EH#EH (x, t) =f(x) =g(x) , VtEI . A= {xEX | f(x) =
g(x)} , WH: f~g relA.

TEEMma4. 1704 . 289F1TER |, IEBBMES .

4.3 BUEACX, [C (X, Y) FENTANRICEEFNKE -

=]

4.4 R fo=f + X>Y relA,g,~g, : Y>Z relB, #}Hf, (A) CB,
Jrlxugu ° foﬁgl - f] I'Cl/q.

EN4.3 Ra, bEXLAIPARIER , f1Re=b rel (0,1}, MFRaSbEHRE
f& . iBfpa="0-

BRAT0 — M BLHRSvEERERES . JBIN— N EREICEMNE
FEIx TEIXRI— MGG . BiBAAMino5IiRFa (0 ) mflla (1) =/, FETEM

Ll ERIBRFID B8R aFb (E4-5) .



a(1)=56(1)

H

= a(0)=0(0)
4-5
XHUFTBEIEE — KR T2RNSENERAOXANERESE . XN ERENES
ISfE [ X] . —RERaFENEIREICE (a) | FRalUEE. B (a) AUR. &
R ERREGSHNERERAAESER . R () RABHNER .
> &

1. WWUFELZECHNESE: .

2.1y, .y, €Y, [, BRBxEA{y; }HEERS . IR/, =
I, ==y Sy, EYNE—EESZF .

W

UERR : ANSRIELRMRETE ¢ Xx—S i, MFE(S .

4 . FRR : ELEMET X2 YECe— FATKEICXE .

5. i%f : X—oYViELSL , XdhiEga=b, UFBE S > a==f ¢« b.

6.18p: IS MIENp (t) =e™ . f,geEC(S ,X) . B
Jeopz=g-p>f=grel{l}.

7 IRXZEE PROE X EEEER. ZRNMRERYERET .

8 . UEPA : ARELRGTSf © s —s SERBRSIAER , NFERHR .

§2 EEHIEN



ENHEMERNHEIEE (TR ) fOEM CZYR . (BERFEERSF
TCEKENET . ARNER | —RERNFRAREEGH | —EHAHEARRIER
#RATAES . Bl IRERSRENIER R TE— AR ; AEEERIINERRSE

“NERR .

2.1

Aph4. 5

B ES SRS

(1) Ra=b, Wa=b;

(2)WRa=b,c=d, F}HacBEX , I

1ERR

BRWIEH' : a

(Z)iﬁHl

H(xt) =

ac == bd.

(1)1&H : a=b, {EH' : IxI—=XA

H(s,t)=H(1-s,t),

ta==b,H,: c=d. {FH : IxI—=XH (E4.6)

Jf[l(ZS,l). 0L << 1/2;
| HiBs=10)s 1L s< A

BFa(1) =c(0) :-;- AfH, (1,t) =a(1)=c(8)=H, (@,
t) , HOENSE . RIEMIESIR , HiEs: . BRWIEH ¢ ac=bd. |



=\ J*
\ /
I!l\\ /11:

\ 5 7
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EX4.4 (1) MEERBXRA Y. ' = (a), HFaca;

(2) BERLRoONZREPHIERES , feoS5pRIRiHaf = (ab) , HF
aca, bef.

anek4 . SBAEN B EHER ( Sa , bANEETLX ) .

o FEFRMZRDHIRoNZRIIREA ; afiYERMERD 520 ~FB
FIZR R .

FRERPFRIAAMSER © 7 —4.ab=ba, DLEER (a0 ) =a; (af) " =
B+ ot .

BRIz HAIMER

mrk4.6 IR XoYEEERES |, a , bEX EFWFRERR .

N
N

(1) W0Raz==b, W f > az=f - b;



(2) WiRa5bAEsE , Mf - a5f - btBE]3k , HE

(f« a) (f= b)=Ff- (ab) ;

(3) fea=f-a.
MEER (1) METSISHS . HEEESWIE (2)5(3) . |

RiE (1) , FRE—IXMNf, 0 [X] 2 [Y]1Af, (@) = (f- a) ;
(2) %1 (3) 2aliniAf, RERREENTIEE

fo (aB) =Ffy () fr (B) , (fr () )" =Ffg (o ) .

BEEARBEGE , BRI (ab) c#a (bc) . (ab) cEIRIE—
PZ—BiRaE , FNMUDZ—Rb , MT=—pZ—=Rc ; BRa (bc) Fah THI
—pZ— , bMlcEFAREIIH NS Z— .

4.7 BESSEEREEE .

WA WLEEAARa (1) =b(0) ,b (1) =c(0)Bt, (ab)e= alhe).

MEf: [0,3] XA
J a(t), 0Tl

Fi(t)= ]l)(f -1, 1<t<<2,

((t"‘Z)v 2<’<-.

Ca, b,c =[0,3] LRUEE (B4-7) 1) =¢.b(t)=¢+1.



c(t)=t+2,

fea=a, fob=b, f-¢

C.

(a b)e Mahe) B [0, 3] ENeEBIMEAER , Btz s~ a(he)
(EPHI7 ) . BAGE4.e09 (1) F(2) |, B3

(ab)e = f o ((@B8)e) =~ f - (a(Be)) = albe). |

ipRk4 .8 IRIBERoATRERDBIRExX, X, . i8¢ ¢ THIExe . x &
AIRIEE , U

(1) aa™'=(e,,)y a 'a=(e;);
(2) (e ya=a=ale,,).

IERR  iCid; RIRYERIRGTS , e , e FHIRILTE0 , 14AYRIER . BY
a€a . Mes,=acer i=0, 1. FBINGMKE, §

id[ ld/ ==.€0's id[i(l[’_'\.i(’l-

(’()idl — i(l[ == id[(.’|.

Aail5 LASImLES | 52

Hittaa ' = (e, ),a 'a={e, ), (e, Ya=a=ale, ). |
a4 . 8T RIE RS AT EIE RS R R -
2.3 ZENEREFNESRITESHENFINRS

IRXE—MEFTE , BlEx, €X . BXHILAXy NERBIFEAREINESICIF
T (X, %X ) - TR (X, %o ) PMHIBNTTHREZARAY , FARLET,



(X, %y ).

EX4.5 TRy (X, xo ) EERISEHEIZE NMAIRRRIBFAXAILIX, NERRT
BENEE .

a4 . TRIE T TEEESER , s, 8B e, ) BEAIT , of¥EFRa .

Bl IRXEE BICEE |, xo EXRME—R . EAx, LAMEERFAREERE
€, Frdy (X, xg ) RE—1ITER , BRI LEE .

RF  XOYRESRET , FIEE RIS AEERNR N,  [X]I—[Y] .
QD%X@ eX, 'IE)/@ =f(xg ) . ljl\ul__'-’lo(Enl (X, Xg ) B, fr (o) emy (Y,
Yo ) . JJZIS'FH Enl (X, Xo ) J:EI’JBE%U'FH - T4 (X, Xo ) —T (Y, Yo )

B

I._‘ESL4'6 yn%f:x_)yﬁgi’ X@ Exly@ :-F(XO ) lﬁﬂlﬁ]%ﬁfn :T[l (X,
Xg )Ty (Y, ye ) AFFESHAIEARERET .

TEIXEBEERAx, EULUMEERR . At AESHEIFSEARRRS (81 8
XEXBE—MEE) |, elI&8hiclEr, .

fIRl4.9 IR 1 XY, g YOZERRIESMEY , xo €X, ¥ =F(Xg ) ., 2
=8(Y0 ) iyl

(g f)pg =8n « fr Ty (X, %Xg )7y (2,24 ) .
IR iRaEem (X, %o ) . Ha€a, U

(g~ 'F)T[ (a) = <g" fe a) = 8n ( (f - a) )=gn o o
(a) . |

ER , Fid : XY 2IEERET , WY

idpy 11y (X, %9 )Ty (X, X5 )



SEERBRW , Blid, (a) =a, Vaem, (X, X, ) .

EEEZI":L %'--F . XﬁYIEEﬁHEHy&Qj I X@ EX I y@ :-F ( X@ ) I JH\U-FT[ . T[]_ (X I
Xg ) Ty (Y, Yo ) 2EE .

UEBR  iRgRFHUFHIRGT , gStHE® e, 1y (Y, ye )Ty (X, %o ) . H

P4, 9 .

gn © fr =(g° f)y =idy 11y (X, %X )21y (X, Xp )

SlEEEE, B, - g T (Y,y, )= (Y,y, ) BEEREE .
Hitf, Sg, BE—WEFENEW . |

EEIRPE AR EE .
2.4 BABRSERIIXR

BEAHEHTAERERRER . BPAR—=AEAEERLGHIERETEH
LKER ? THRIZX NI

FTikxe, Sx; eEXHE—EES YIRS . RwENX Elix, BI—MER
K. Vaem (X, X%, ), W awem;, (X,%x ) .F2&, 6 Hws (a) =w*
QWIIE XTI W Ty (X, Xy )Ty (X, x; ) (E4-8) .

4.2 HwEMx, Elx, BER3S, N

(1) MRw'ZEMNx, Blx, AUERSE, U



/ .
(ww’ ):: = Wy ° Wy : 7T1(X 941‘4)) — ﬂl(x 9"1\;.)3

(2)wy 111y (X, x )™y (X, x, ) EEHE .
HEBE (1) RiRaem, (X, %, ) |
(Ww') ¢ (o) = (LW ) aww=w" (W' aw) w
= wy © w, (),
(1) SZIRERA .
(2) Ea, pemy (X, x5 ) , W
wy (a)wy (B)=w* aww" Pw

=w"* ofw ( FHE4.8 )
=wy (af)

Fittw, 2R .

RIE (1) |, we' 2 we =(wow ').={e, ). BREBEREE ; @ Hw. - w.'
t2EREGE . Bltw, 28, o.' 2T80% . |

MNEXMBZEL , Bwem (X, X, ) , Wy By (X, % ) EN—1TRE
= .

Z|tt , FAISUEE |, Hx, 5x; BPXHE—EES AT,
(X x)=m (X,z,), FFEMxy Ellx, IENEESEEERENT, (X, xo ) F
M, (X, x; ) B—1EE . —RXNEESERSEHEEE X .

MRXBERREERT , WERESEFFIRNESERRISETX . X1 EMER
MVEXHIEZAEE | iIclFy, (X)) .



EMA.7 EREEHEFNERRFIAFHINEERRARIEETE .

Bigno: , ILARERECZSERHMEACERER 2RI EY

P4 .10 IRARXHI— MBSO  xo €A, 1 A-XZEEIRST . N
i 11y (A, xg )1y (X, Xg )

=E

UEBR  iRa@X EfEx, SRIAES . a (1) 2EEEEN , FEEEx, , Bt
a(I)CA. XiFatBalBIFARRIER , HILEH, %Y .

HNERTEXT , o “Le, . MHAHEBEG S, MEREBTE , NTEAP . X
BRTEATRtBg e e . IR, 238 . |

8%y , x; FEXHIAERYEED ST . icA; 288x; RNEED X , areliiiA
7T1 (_‘X'Q.'I', )Eﬂ'] (/1,)01.:0v l-

—RgST | T, (Ae )'51'[1 (A; ) BIRBTABKERR . .Jttéxe Xq A=
E—EROXFE , 1, (X, X% )3m (X, x; )iREXR.

> &
1. IRXEFNAITE R EEx, €X, Ty (X, X ) @FFLEE .
2 . RXEEEGRINSE], x, EX . UEAT, (X, %o ) BFE .

3.8 B (R, T, ) (JB_ESe) M—, EB (R, T, ) Ex, HUEAR
ST .

4 RFIXOVIEEE, x; EX,y; =F(x; ) ,i=0,1.CwEMNx, Blx; B9
B8R . IEA TNENFESEZRA RS



7T1(‘Y-.'[‘.,) — =nl(y”.}'w)
Wx (frow) s

’ » _/" ()' A

m(X.,2,) = T, (15 y,)

5. IRARXHIAEZ , 1 1 ACXZEBEMRET , r - x>AZUKYEIRST . UEBRV X,
EA,ir 1Ty (A, Xy )Ty (X, Xy ) RBEREERS, rp (T (X, X5 )Ty
(A, %o ) BHELS .

6 . IXXERIEHE , a , bEXFEEREE. KRRER , I« 5.

7 . iﬁw# 1 (U’:; IEEX@ :ZI§|JX1 Hgﬁﬁ\ﬁﬁggé . iIEEE Wy = w; :
7!’1 (X ’ .Tn) ""71'1 (X y Ly ) @ ww’ l ET[]_ ( X / X@ ) E’\JEPIL\J\E ( ED
ww' SfFE—aemn; (X, x, ) &AL : ww'™ a=cww'* ) .

8 . UEBAEX, , x; EXAE—ERDH , WAx, Elx, BUE—EREAER
BNEEc— T, (X, X, ) BHEEF .

9 . INEEMEM (ab) cEla ( bc ) BUEIRREIE .
§3 s" HUEARE

BRI NARWIENER , FEARITEEDNE . FX EHEAFENEHT=
[EEEMI—ARTEGE . FICESEFRITT R ARFEIGRIERR . FZ 550
H97 A EBEF B E AR M RIAR —4T5 |, B EiTE RN AR RS RSEE
B SR, XRERBRTEANERBRVASE - A TS RESEMEIEE
JIREfZSEEARRIESAL |

3.1 s NERXREF

S MUEABAILUES FERIEBSIIRSH — NI FATHEE) . SIEEAR
IR RO RIS B | FMRI 2B E— ST




iBs BFEFELRMNE , s = {zec| ||z||=1} . Bz, =1€s {FE

\\\\\

RaBERNz, R , StMeTHI1AT , a (t) Mz, H&RES Lizsn) , HE
2z, , ME—EREHNRNEE EN—RHE |, REBEEER . B85t KGN
Ealy "B WS AEBREBEHEA B BT RFEICHIEERS  BLEH
M (S, zg ) B9 .

HEELIRETp : E'—S Hp (t) =e™ , BIEHETRT XRIER . piEB
ELBJ:/_?EEHZ_:EI‘J . iEJt = (t 1 t+1) ' )ﬂUp | Jp 1) S Z%ﬁ?’\)\ﬂgaaj . iapt =p
3 13 =S (e}, p EEBRGE . AL SN ETD = Ul (E
4-9) .

El
P

X L S

IBXE—MEHEE , 1 x—s B . XEE BEEMET « x-p NREE
po f=f, BETABSIERT , WIR7 20— MET .
Js

—_—
e

-O
4

Lo}

A F . O_
] t+2 t+3

o
"

¢ 2
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| @
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(= 1

1
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¢

D
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4 t—3
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SI31 WRFAR, x; €EX,t; € FBp (t; ) =F (%, ) , WEFEFR
7, 5518

7(1‘,) = ¢,.

J«+n
O( ———

t+n t, t+n+1

4-10
B ERTFFRH, Ty — e € [(X) . WF(X)Cs {2z}  @F
p(ty ) =Ff(x; )#z, FEEHn, FEt, €., (BE4-10) . T
F=iy.e pase s
XBi,, :Jisn, —F SEIGT . T2
pof=poinacpiref
= pn b S =1,
HEFEERT (o) =1, |

5|12 RaES' FRYEBIK , t, €F F8p(ty, ) =a(0) , WFEaRIE—
BHa, $18a0)=t,.



B FrEME ENEARE , BIESEnNVARE : 7,1,
SnANE [’_1 —]] f#8a |1, (i=1,2,..,m) 7% . FIESEL, Ik

b ]
m m

1

N [ o | ~ v ¢ —~ ' 1 ~ .
KRAEa | 1y B9IRFHa, (6184, (0) =t @iy | ;] =3, ;;] , Vi=1,2, .., m-
\ / /

1. IRIERIES I8 , N a, HEMRBMET: : [ >E 2IEERY , BRaAREH | F
Ha0)=a, (0)=t,.

W— 85,5 BRaVEH . {Ef=a —a: [>E. VtEI,
p(fNN=p@ @)—a@))=p@ @) /pat))=a@)/a®)=1, HLLF(t) R
B . BfREElY , EE  BttE—eRREERE . WRa (0)=a0), W
f(o) =0, \mIf(t) =0, Vtel, Bz’ ¢t)—ak) =0, VteEI.TFR7 =a.

EE—4E S AOERRRIRAIEIREE , B—EBRRmMEHRz 53 BE—E
], Aitba’ (1) —a(1)=a' (0)—a(0), Ba' (1) —a' (0)=a(1)—a(0), BP
a(l)—a(0) E5EAz BEELX , T2HaRAENEL . IREERHz, B
AR, FIFRXANEEaIBEL , ic1Fq (a) , AP

g(a) =a(1) — a(o),
XEBz RBaHME—RHA . q(a) BEE (ERa0) fMa1) #EEE) .

5|13 ®a, bES FERHNz, BIRKIAE , FEVteI, a(t) # -
b(t) ,Wg(a)=q(b) .

A EXaFIbOIRFa F1p |, H8a(0)=h0)=0. ME/= a5, WFE
T_FRSESEEREL , (@) =0 . WIBq (a) #2q(b) , AiHiRq (a) >q(b) , W
£(1)=q(a) -q(b)%aﬁﬁiﬁﬂl,})\ﬁ'ﬁﬁta,{E?%/‘m:%.EIJ

(7(,) — ])([) + -%‘- a:xEEa([) - ell:‘x&(l,) —_— — (\lznl)(“ — — l)({)' 5%1#%@ . I

54 iRa, bRS' EERAz, RIS, g (a) =q (b)) <=a==b.

W <=— . IRH : a—=b. ichy BHEOt-YIF , Vtel . BTFHE—HuELL



B, FES >0, 8 | t, -t, | <8RF, VsE L,k () #—h, (). B3,
q(h, )=q(h,). F2q(he )AMKEETFt, q(a) =q(hg ) =q(h; ) =
q(b) .

— . {Fa,b =a ., bR, F18z(0)=560)=0. Wa(1)
—gla)=qb)=05(1). Blttz, ), BE FEERRESAYER , MM
ﬁ?/}.cl*/)OJT/)CZ)-”/). I

E4.3 T (S, zo ) REHERE .

IEBH iRaEm (S .z ), MEq(a) =q(a) , a€a, BEIMEq : T,
(S* ,z9 )—Z.

o= (a) ,B= (b) .{Fa, bBUEFa b , EZa(1)=060), Wz s
EabHYRTT . BRYE. &BRNa0) My, TR

glaf)=bQ1) — a(0)
= H(1) — 6(0) +a(l) —a(0)
= g(a) + q(b) = q(a) + q(p).
XiBAqRIFZE , A . 5[1H4REERRET .

Bag IS a, (t) =e™  Bq(a, ) =1,q( (3 ) ) =1.%HF
AIIEEEE 7 ¢ ((a,)") =n,q((ay)") = —n, RIbqXERHES , NTIEEWE . T2,
T (S, 2, ) 2H (3 ) EEJZEI’JQEE{EHE? |

3.2 n220Y, ST BiEE
S (n22) BEEER , FEMERAT, (S ) FN.

P4 . 11 iﬁxl » Xy %BZEXE’JJ:FK ' /\EF'XZ ZE%L_LHlJ #Exl UX, =
X X1 Nx, 3=, BEREE . NEi, :my (X, Xg )Ty (X, Xy ) = im[e)
S, XBi X, OXZ2EEMET , x, €X,



UERA  RZUERAX ELAx, AERAYE—Ai&aEiwEeTX, ERIFE . icX, =
X; NX,

iIcU; =a* (X3 ) ,i=1,2.W{u;, ,u, } BRINHES . ICOREN
Lebesguesyl . EXIFEEn ~ -}3- L ENTRING . MEANNREETEV, B, 5 .
RS EISATEY, NU, B, MSHEY, DEQSSTIEEIERHEAING . iEXet
IS EISEE | BRIN—NFNSE , SRS EISEEY, NU, B, §NIK
[EEFEATEY, B, F .
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I =[t;st, 1Gi=1,2,,k) EFFBEAREY, FHXE . FEXKB Vi, a (I
) CX, s Ba(t; ), a)EX, 1Eby 1 I; =X, ,#H8b(t; ) =a(t;
) b)) =a(s). BFX, BEB, BH, : a|l, ~ brel{t,,t,) (§23]/F6)
(El4a-11) . {BEDb : I=XH

b;(t), tel,,
b(2) == {
a(t), Hith;
{EH : IXI—XA
H.( e ) . I,v
H(tys) = { £ ES



MoDCTX, H : azb. |
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3. IRKENHSN , FEERINERAEEn + 1, 1Az, (K) =0.

4 . IRKEE FRI24ESH , EAZ, (K) =0.



5 . IRKEW , IEABKAYTREREL 14EERFIZELKL

6 . IRKZEEET , o BKAIQHERZNEL, g€z . EBRZ; (K) BIREFT oy
S0y +1.

7 . RKEEEET , afIbEKAIFANIR . UEBAKE 1455 %53 5l LAaf1b /g
e, & .

§3 REIERFHIERFIEN
AT NEBBHOE XA | IiC TR —LEEER ; FTiCosmiERi TR
S, EEIERSEABIORR | RIVDSRIEENEuler-Poincaré A .
3.1 EIEBHOEEMR

SHMGHEITEEZ, (K) BERO, :C, (K)—Coy (K)RE, qHENE
BEBEEI0,. : Con (K)—C, (K) AR, B, H, (K) RSKM0GESHH
C.o (K)25C.(K)—2>C, (K) BBEX.

fpal6.4 Hr>gif , H,(K)H)=H,(K).

AS S f)q+] . Dq N
kA BRc,., (K') —>C, (K') —>C,_, (K") B2
(‘,q,,l(]()‘_)";’»(,‘q(]()—iqﬁfq (K). BIEEIH, (K)=H,(K). |

Hq <edkq > dimkBt , EAC, (K) =e, Fillz, (K) =0, H; (K) =@.

q

Hq=dimKBS , EAC,,, (K) =0, FlhB, (K) =0 .F&H, (K) =2,
(K) , ERBEHXIRE .

Hg=0if,Z, (K) =C, (K) .

IRKAERE , K=K, UK, , K, #K, EFRERZFER . BRC, (K) =,
(Ky )@ ¢ (K, ), V, €2, F7#B0, 8¢, (K; )B=EIC,, (Ky )HF,i=
1,2.F72z, (K) =24 (K3 )® z, (K, ) . LA, (K) =B, (K,



) @ Bq (K, ) . HULEZBEMEEH
He (K) =Hg (Ky ) @ Hy (Ky ) .
LA EERATHE BIKDBRESNMEZFERIHSENER | T8

6.2 (BEMDMREE) KREFKNEBD/K, K .., K., 1
VqEezZ,

H,(K) = H,(K) @ - @ H,(K,) =@H,(K). |

3.2 oZEREEFHJLAENX

dpek6.5 SKRIeAREEFREBRHEF , BHRETKRNEED 2] .
IR tRIEEMSREE | RIEAEESFo AR VIR E B BEIAEE .

iﬁ':dx 1d2y """ sda ’ %Kagé%B]ﬁlﬁ ! mUZe ( K ) =C0 ( K ) EE{Ul ’ Az """ 1da, ;
&Rk . Vay ,a; , BTKERE , FEIHERESWEC Dallla; flay gE. &= (82

JRE7)  Fay -a; =0c; , a5 ~a; .RCEC (K) , = Dka, W
i=]

e~ (k) ar. Bdee) =Sk, , FRAKHEE, W () =d () (a, ) .
fH, (K) B (a, ) CEFRAOIERREE . TEHE (o, ) AW .

AMEEHD (c+c’) =d(c) +d(c') , VsET; (K) ,d(0; s) =0.1&%
n{a; ) =0, Mna; €B, (K) , AMBc; =>4 s; €C; (K) , FBna; =
Oc;, . FTR2n=d(0c; ) =d (> 0s; ) =D d(0s; ) =0.18H (a; ) BIMN
7o , EILEEBERH, (K) , He (K) 2EBERE. |

" 3.3 1ERFERESEREIXA

SKEEESA , B, (K) g ([ K| ) #BRIRT [ K| £ "R" B9,
Mm—AMENEAEER , H, (K) B33%8E, T, (| K| ) FJERRRHEE &



I, XM EZEEERTIRNXREK .
EH6.3 ISUKEERT , H, (K) BT, (| K| ) AR .

R Elx, (K |D)=n (|K*]) (813810 ) , H,(K)= H,(K* (&
6.4 ) , FTLARGBREKZ2ESH .

EEKRI— MR AILFD— N mRa - W Va; €K |, FELFMMaZla; BIME—14E
BB, , BMRE | L | PMaFla; RUERwW; (FEE6-14F, ¢; =aay +a;

dy +ak a; ) .
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VsET, (K) ,®s=a; a; .iBzs =¢; +a; a5 -¢5 ,
b =w, aa,w;(aa, =Ma; Bla; HZIHER ) |, Nz, 24, by, SalbrIE .
XIKLPEMERTEGEER , FAHFA {s1 sy v sy } . BITREn D14
(2, sz, sz, ) FOASCAIMSRIARE 6. o 0sy s 50, 1 SEUTA0RT6 . 3ATLAIE
;

B : (202,002, ) B2, (K) HOEE.

HEFZ ( XIKPAERFZAINEUERN ) IERFEERSO :Ty ([ K], a)
—H, (K) , &3

(1)D( (bg ) )= (z5 ) , VsET; (K) ;

(2)Ker®Zm, ( | K| ,a)BIHR{FEF .



EKRBE 248, |, MIAvan-KampengEe]LAOERH , m; ( | K| , a) H
(€, )y (b, ) ) BIHERL, Hy (K) =2y (K) iz, =2, | EHER . AT
O( (by) )= (z,) ,VsET, (K) A MORE—PETP:1; ( |K]| ,a)
—H, (K) . B2 (1) B2 HIBEGWA. 12, KerP2m, ( | K| , a) K9
TEE .

BRI TF 2B AS T NIIBH LIRS AL . 18KBk + 12458 H, . BY
o= (a,yaya;) € K, IEK,=K\o. NILI3EK, BIRAN , Bb, , z, FHISEAR
BE . HIFARERIR  FERSO, my (| Ky |, a)—H (K ), idwESRM
(1)FA(2) .

1C
s=a; a, , S'=a,a; , S =aza; ;
b=0bbbyy, z=2z 4+ 2,4+ 2.,

W, ( {b) )= (z) ,FBHb=w,ew, (XBaEMha, HEkEs —REAX
E1Zla, AUEEE ) (El6-15) ,

z=a,; a, +a, a; +a; a; =0a; a, a,

FR#EVan-KampeniEIE ,



m (K| ,a)=m ([K | ,a)/7[ (b) T,
RIREARRIEN , H1B<z>2 (z) ElIH, (K, )BSFE, W
Hy (K) =H, (K, )/<z> .

=]

BHe, ( (b) )= (2) B, ([ (b) 1) =<2>.F2 (i
A11) , FERSe: My ( |K| ,a)—H (K) BB TEHERTZHE :

r(|K,|a) —~—m,(|K|,a)
P ¢
1’11(K|) "Hl(K)

( ETRASERST) , FHBKeroEn, ( | K| , a) FURFEE . HERNR
R, WE (1) , HEeHE (1) .

IRYREBASERE . NTISSRY 7 b RRAGIERS . |

3.4 Euler-Poincarénz

REFKBa, T8, , g=0,1, .., dimK .

EN6.8 FREE

dimK
X(K) =D} (— 1),

Q= 0

HNEFKHIEuler_IEEL .

Euler~ SR AR OZEIRIEulerBIEETIXRER . IROZSEF e,
MR , e FiR, e, TNH . WENSIMEHITRE—EEARZXAIALSEIN=A

. NELZEARNREET— 1 =F8I0K . IRKINgHERFENa, ,q=0,1,
2 (dimk=2) , JH\UO(@ =€y (J:J‘iﬁj\%UZ:ibﬂ?ﬁTﬁ)ﬁ) O e =AUy - (



BN FXIBEHEIN—E ) - TRX(K) =0 -0; +0, =e; -e; +e,
, BItROZEAEEulers . FLbEuler ™4 ERIEMIMBEIREUlerSATIES .

H, (K) 2BMREMIZHRE  iICERIFRB, |, AP
By : =rank (H; (K) ),
TRAERKEIgdEBettidy

TEIE6.4 (Euler-PoincaréEl® ) RKEn#HSH , B, EKAYq4EBetti®] , q
=0,1,..,n.NBEuler-PoincarenT

XK = (= 18,

WuFRR ﬁj\%UiE?\q =rank (Z, (K) ) , Mg =rank (B, (K) ) . FFBMT=A
FHIEEEA.2 , MHy (K) =2, (K) /By (K) FI{EE!
B, =Aq -Hq . ©<qsn.

NXAMB, ., (K)FZ, (K)DEIEI, :C; (K)—=Choy (K)RURSZ,
FrLAB B, (K)=C,(K)/Z,(K), F&

Mg-1 =04 —?\q ,  0<g<n
(v, =0) , BIVEIN , 53
Ay -Bg =Mg *tHgq-1 , ©0=qsn.

X(K) — 2, (= 1= 2] (= 1)(a, — By
Q=0 q=0

= (— 1)"pss + p—1»



b o=y, =e, EAXK) — D (— DB, =0. |

q

TERAWEHEH, () 26 | K | BIENTRIER , B> (— D8, &

| BHEHRER . o, BIGRE , FAEELE | x (K) MTEKEEAEER
= EERRIITx (K) SRR , TRMT | K | ORISR |

3.5 LAKIEfGHREETHIEERT

EEVFEERRERET , ZAILREIR T | BEIREETAGHREEER .
TEHEEERFR—IE .

SRKHILAGH R L EFAI q4EHEET /Y
Cq (K;G) = {Xpc:T, (K)=G|c(-s)=-c(s),
VseT, (K)},

IHEE (c+c') (s) =c(s) +c' (s)HE . —AM , EEMRFsET,
(K) AHEREEN—NalEhE BV geG, gsB— gl , VteT, (K) ,

(+ g, t==s,
gs(t) = iO

XA EVAIgHEREERL TC, (K G) . MlEgsHINGHE0, (gs) €Cq-4
(K;G)A
0, (gs) (t)=1[s;tlg, VteTq; (K) .

RN SSBIERERI, ¢, (K;6)—Co, (K;G) , BBHBEI,. .
9, =o, NTHEEIKIILIGCHREEHOREENC (K 6) , FHEERIUCHE
SRR, (K G) .

FRISGREAT ¢ (K;6) ,Zg (K;G)FB, (K;G)#BRCLAZIES



&, H, (K;G){ENZ, (K;G)XF=EB, (K;G)HEBE&IE=E . icd,
=dimH, (K;G) , NABSEME=EHEERIINEA AN BRI EEEMNAYEULer-

PoincareiNm :

X(K) = D, (— 1)

XEn=dimK.
LESEE , —HKitd, 5B, ~—EHER .
3 ®
1.5K=K, UK, , Ky =K; NK, 2riERy,
H,(K)>=H/(K,) ®H,(K;,), Vg>r+1.
2. /K=K, UK, , Ky =K; NK, B2— PR, T
H,(K)=>=H,(K,)®H,/(K,), VYg>0.
3.i8K=K, UK, , K, =K; NK, IFZ, iXiFAA

(1)&EK, B, WVzez, (K) , FEz; €z, (Ky ) ,i=1, 2, {#5z

=z, tz,

(2)%Hq-1 (K@ )=@lm\uvzezq (K) lﬁ&zi eZq (Kl ) Ii=1I

2, #8z=2, +z, ;

(3)%Hq (Ke )=@rzi EZq (Ki ) (i=1:2)1§21 +z, EKEF'E_WE'
Fo, Mz; 7£K; FEETFe,i=1, 2.

4.iﬁK=K1 UK, , Ky =K; NK, 21889 ,

= 0,
H,(K,) = 4
0, qF#0,



1IERA
H,(K)=>=H/(K,) ®H/(K,), Vqgze.
5 . FFFEuler-Poincaré ATUIERAMAYTRARELL 14EERRZE KL
6 . FHSHRXTLUKGAREEFAIEuler-Poincaré AT LHYIERS .
7 . RKREESH , G/USIRETF , LA
H,(K;G) = G.

84 TTEEERFAISCA

MERNEARE , ABEHNEXABEHTIHTEERR B , &R
EXFTR , TFERMRKRY . TEBI L EA M E—LET RIS .

Bl BREERTER ( FRAENS3TH4 ) .
IRKRERAEHE |, ai—METR .
KEIEER , Bl H,(K)==Z. THEIEA

Hy (K) =0,g>0.

MRKRABF—Ra , FEEAR . FTEFICKARR—NRRAIER | ICLEKFFT
B NATNRBIRFAIRHIFER | FRVRLHERIHEES (FEXI TRy )

=q> el , XFLHPAYq - 14 =2n; t; , MEKFRYaLEHE .
ac: =3n; at;
RHESE
9, (ac) =c-ad,_; c

(1) .



Hq > ofY , KRe#EERBZEIELT , B Sata) - athIFZal , HPteT,
(L) .Blt, Vcec, (k) BE—mIDMHBEL

c=c' +ac”,
Hrfc'ec, (L) ,c"€C,.y (L) .WRceEZ, (K) , N
G:Gq c:Gq c'+c —aaq_l c",
HAg, c'+c"eC,., (L) . TEB
04 C'+c"=0f10,., c"=0.
Ble=ac , W
A =c —ade =c +ac=c,

EltceB, (K) . FAREBTq>efdz, (K) =B, (K) , MiH, (K) =
0. T2, BRAfEETAEN .
B2 &S BnEERZ , n>1, K=Cls. WK2R4H , FLtH

Z, q=0,

H, (K) =
0, q+*0.

1ZL=DBds, NLEKEn - 1SR (ERKD—PnERR ) . T2, Ha<n-
18F, Hy (L) =H, (K) (#ff6.4) . Bq2nfifH, (L) =0 . IFITH, ,
(L) 7T .

EB,.. (L) =0, AilkA
Hooq (L) =2Z,., (L) =2, (K) .

XEFH, ., (K) =0, FrlAlz,.; (K) =B,.; (K) . KRE—{nEER ,
C,(K)=z, #8090, :¢, (K)—C,.; (K)RREEZ, Al



B, ,(K) =Im3,=C(,(K) =Z,

FRH, . (L)=Z, BAIER, XInERFs(n>1)

Zg q — 09'1 o 19
Hq(Bds)_Z_{
- 0, g7 0,m— 1.

FNRn=1, NBds R NMUREVLESH, , EIE

Z@Z’ q=07

H,(Bds) = {
= 0, q # 0.

Xgn > 10918HZ , H,-, (Bds) tBAIF|FHEuler-Poincarée ATitE , IFIZEHEHC
H—T .
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B3 KRN —1 8IS (Ele-16) . BRI6N_HEEAZEBULATET EM |
HoollictFo, , 0, , .., 05 , WNEFFIIRE .



KEEBW , AtH,(K)>~ Z.H,(K)=0, ¥q#0, 1, 287 .
6
KE2ALESH , EltH, (K) =2, (K) .1Re= D ng, € C,(K), W

do¢ =ma,a; + naagas + niazag

+ na.a; + naga, + ngaa, + .

IT&EH, (K) .i&cec; (K) , &Hcfta; a, EBYESK . Wc - Oko, fEa; a,
FEBYERe , BEREETc . AN TR0, iBxcHWa; a, . 1XaJHo, B
%as dg }Eﬁcg, , O4 , Og *DCG ﬁ%”iﬁ%az d3 ,dgq dg , d3 dq *Da4 dg 7

BcREETF5E

c'=n; a; ag +n, ac a, +ny a, ag +n, ag a; +ng a; a5 +ng a; a,

gNRcez; (K) , Nc'ez, (k) , EHiE
0=0c'= (ng -n; Ja, +(n, -n3 )a, + (ng -ng )ay
#(ng -ng ag + (ng -n, Yas + (ns -n, )ag ,
Mmin; =n, =..=ng .iC
z=a, as +as a, +a, ag +ag a; +a; a, +a, a
NWc'=n; z, (c) =n; (z) . XUBAH, (K)Z2H (z) ERAIERE: . F
TRAHE (2) B . i8m (2) =0, Wc = Dno, € Co(K) , (5180, c-=

mz . 0, cfmz{ta, a, HYERBIAn, Flo , Eitkn, =0 . FEAEN, =..=ng =
0, Blc=0, M\fim=0 . T2 (z) 2OMBY, H,(K)=Z.
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fla BKEREH—NEIS (Ble-17 ) . WIEAFFR , BUE24EREFZHER |
FHicfEo; (i=1,..,18) .

H,(K)=Z.

H, (K) =@, =qg#e, 1, 207 .

N / [N N \ S
B2, =a,a,+asa;+asa, sz =aray+aja, +aa,» SlIIZ14E75 ; 12

2, = .0, THEIFz, €2, (K) .

FREUHAIRMESSR2EE R RFEAC IN AR LESHERER |, B0
as a; =0, NIEFEME , Ma,; as &0, NIREE . FE&cEC, (K) , o, &
a, as FBYENO<—> cffo, S50, LBUERERE . FE . €2, (K) <—> &
1o; EEEMERRN , BRiRikc =nz, . Altkz, (K) 2z, £AHIERER
B,

H(K) = Zi{(K) =2 Z.

iﬁcec1 (K) ., HQWUBEF'EI/?]'jJ‘;% ; E.]-L\)\}EHGM i%£a7 da, , %07 7%£a7 dg



cC~C =n1 al a2 +n2 a2 a3 +n3 a3 al +n4 al a4 +n5 a4 a7

%C%|ﬂ%ﬁﬂj,al C’=ela.ﬁgtljn7 =Ng =Ng =Ny =0, Ny, =N, =n3 ,

ng =ns =ng . T2

¢ =nz, + mz: y (¢) =n{z;) + m<zI,>,
)l (Z]_ ) *D(Z’1> QEEJZH]_ (K) .

%n(zﬂ-i-m(z’.):(). )n\Unz,-sz’,EB,(K). BceC, (K) , e
=nz,—|—mz’,. EE:-Fnz,-Fm;:I, f£K "WER" B1gEEmEF EEE e |, nlHEHc =
kz, , M0, c=0,1BEIn=m=0.X#H, (K)=ZELL (z; ) .,y AENEH
B, H(K)=Z®DZ.

fils KZ25IFEP: 19310 |, Be-18trH T ERI10 2EBEZ I ERFIZR

H(K)=Z, H, (K)=0, q#0,1,2.

a,
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Lz, =a; a, +ta, a3 taz a; ., = 20. . RUTFHla , — P24k,

=]



WNERO, cHFAHI "RER" AI4EER , Wc=nc, . A¥EHO, ¢, =22z, , FHIL
nc, €z, (K)—= n=0.XH, (K) =2, (K) =0.

FIRIRBIRY7DGArT5BE |, KEVLLEAERIE Tz, BUBRENE . BIH, (K) 2 (2,
) EEEJZEI‘J?EH;E$ . 2%221 262 C F'EL\/L (Zl ) ZEIEZWI\E"J , H\(K)=Z,.

M EERITTREEREKRIZHEBettifg : By =1, P, =B, =0, x(K) =0-
0+1=1.

QD%}EHZZ EM’E%%%&% ' )'1”02 C, =0,¢ =5k  Hy (K yZ3)=2Z,
(K3Z,)=2Z,. Hy (K;Z, )FH; (K;Z, )Rz, .RAlkd; =d, =dy =1,
x(K)=1-1+1=1.

3 &
1. IRKZERLAHE , a9, LR . IRcEC,., (L) , B0, (ac) =c

_aaq_l C.

2.18%K=Bd(ay ,a; ,a, ,a; )UBd(ay, ,a; ,a;, ) (E6-19) , 3kK
R 4EREERE .
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20) , RKHYSLEREIERT .

4 . KE6-21FhMNEFKAIIZLERTEE .
5 . #JHEuler-Poincaré ATIFIBFEFEESEC. (<) HIAT

D(—1DiC,=0.

(373 : F8n - 148 s RIABERCls BIEulermiEEL . )
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6 . BKEP RIEIS (TUFIS) | HEH, (K;Q) , QRAERE;
7 RKEESEHE , GESUREE , N, (K;G) .
AR

Q RETEF— N ELMEFRELETEBERGEIRA— BB , (RFBREa , NICLHE
FEEAL+a .



FtE BPAREE (T)

EASHRTNRERRES LS BT AR NS
M AEEEIAIESE ( SEFIEEIESE ) R EAEEREEI
HSHREREENE . FRERAEISERERAGEIREMEE : S8R (8
i ) SEANSRREREREEN ? X ERRERAREN AR . S
RIS | K | 2 | L | HOMESERETF , BESIEEREH, (K) ElH, (L) ORI
fiq . XE—TEERA. BAMREOIE . BIIEERCRERORCARS
M, SRt ERER— T .

§1 EAAMRETFNERAEIRT
AT AENELELIRENESHERRRSMEES | NBRAIREIFIREITIXT
TEEMS .
1.1 EAZRpREY

BARERFEVIIEMESPINAGSEN |, ATI—ARAEERETFH A RIFIXAT
BEEN , EILAMGERNEBMFRER BRI L NEL BRI MAEERFREIR . Fli)
FE MM EERESERIENATIRET , RISAERYSREIRGT |

ENX7.1 ZKFLESK , KEILA— MR : K—L ( BIEKEIEN R EIL
A— B ) FRABLMET © |, NREFHELATEK :

(1) FaZKATR , Mo (a) RLAVTRRR ;

(2)%K¢'$ﬁ2§=(ao.a, v va,)y Wels) NIIREZ {9 (g ) |
(P(al ) ,...,(.P(aq ) } (#Z:gsk@(ae ) I(P(al ) :---:(P(aq )ELZ:
=) .

HENELH , SeERMARGIET , BEHE



(3) Vi<s€eK,H o0)<¢(s), BIQRIFFEAIRE ;
(4) Vs€K, dimgp(s) < dims .

SN (4) PEHFIL , WiketEs LIFHRW , BllkeEs LR . BA , 5
ofEs EIRRMET , ofEs RIE_LEHBIARRLL .

(1) WERHQAREKAITIAEEK BILATNREEL AIXINL , FRAIQRERIIIR
59 . (2) RBAeHERNINRIRITEERE .

filgn , FHici - K ~kKEEIIRGT , WiRRMARgT , BEENK NRELERE
i, BRENTIRRGSZERRETd : K =K .

2 : K- LZ2EREIRET )\J__ff)uxEﬂyéﬁjgo K |—|L| 80F : VXEK, &Cary
X=(ag , 37 4 ., a, ) ,Bxr= E/\,a 790(1) Ekfp(a.) , B2

=0 10

¢ (Cary x ) H—= .
fgek7.1p: |K|—|L| 2IEERIRET .

TEBAYSE K, i@5=(acrarsra). Vo€sy 8z = DAa , MMENFH

f==()

Eig(r) = Zwm FRols s> |L| REGH . CREREERA , 37
BE—MBR | K | (B , RS IRET, e . |

BREEIRETRIE R S EREE AME S EERFRIE .

RO : Ko LERARET | %)ﬂux"E(pq :Tq (K)—=Cq (L)EITF: Vo=ag a; ..

ag €Ty (K) , <

q

Wa)a,)w(a,), # ¢k o LBk,
= o 1E o FiBAk.

B, (-0)=-¢, (o), Hie, A&k, (K)Fc, (L)K
AR, BFe, IBHFER .

@ (o) =



7.2 04 © Qg =@q.1 °© 0q (Va€Z) , BITHEHERAIMR :

3, |

C,(K) ——C,_ (K)
% B

C,(L) N D

( XERMASESSBIRKFILERY , FiECS EAmMXE ) .
BB RURIKAYq4EE R SR T2 o3ailE

O © @ (0) =41 = 94 (0O) .
Ro=a, a; ..a, . MEQIECIFE , T
d; ° % (0)= 3,(¢p(as)p(a,)+¢(a,))

= 2(— D 'plag)gla, ) ¢(a,) - ¢(a,)

=0

— %Fl[‘ Z (—- 1)"1(_‘(11---&,...(1’11’
— 90:] 1 o aq(o)-

NReFEo LB, Mo, - @4 (0) =0.3%@,.; * 9, (0) DFFMBIKT
8.5{p(a ). ¢(ay ), ...9(3g )} PAMEERRAZTq - 11, U

FEOHIEAN - AT LERBML , ElE, , - 0, (0) =0. & {0 (2 ) .
®(a; ), @3y )} FAERTAE , BIRE—XHERE , RHRe (2

) =@ (a, ) , LAY

frs * 2@ = g D) (= 1aoayeeedioeea,
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