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5. LoL, (A A)DYIMTH2H5, ADTIR A DL HVAILATFNEARS B = a <bTH 2. kI,
(B,B') HYIWi 2425, BOTEIE B OILED/AZ v = b<aThb. D203 FHELTREH56, Sk
XoTACBENRIZIADBOELL LNV TR\ EEH DER N,
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GEB s 2HEE 2T, 240 ED < Ew)

a DEHEBOLETEIE o 2 FHEBOUW o EF—HT 2EE (A DRRHEIE A DRI o ZDH D)
D5, (224) 2 (22.5) BT ICTS, Ko TC, MHHTRE a EEKOLAETH 5.

COEMOFERLE7Z V)2 ZICHZTHZEHTREZDOLBHL2 DI D LB T, b xok THEIC
FHHLTEB I,

BB a 2EZ D, 5FTOERTTTIE, BLIGHEHEE o LIZH R 2 HEBOUIN (A, A) ZEE->T0ws, Ho
TWVBIFED, ELLER 221 I TRMNIER LKL, 22 THRLIIZ

(1) AhPDEROEEE r Z2Fi>TERLEE, INVSERLLANMIRIERZ X r < a ZiiE7 T LS
(2) A hOEEOEEE ' 2Fj>TELLE, UG ERL LRNNHRICHEZE r > a ZW-TIL

ZRL7, ZUE 2 DFFHDERED TR,

ST MWIBFAC{reQlr<a}l THhRTIE2FRTE, £ 2 A C{eQ|r >a} 2HKETE, Ih
TR ELEHMOFR (2.2.3) ISIZHODED, ZITAA) BEHEOUINITH-7Z L, 2Fh, AUA' =Q
Tholl L2 BOHTE, A={reQlr<a},A={rcQ|r>a} ThHrE1b% GEHIEMT). 20
edIT, LEAFAG{reQlr<a}ZelT, FEZEHI). AS{reQr<a}Thhldr" <a%dfi
BT ADILTR OO DT S 2 LIk 508, (A A) BWHEEOUIMIZEDLS " c A $5. LIABINI,
TCETRLZZA C{eQlr >a} (ADITRETRTakhbREV) KFETIOT, F3hizwv, 2D
HHIEICE->T, AS{reQ|r<a}lFiFEnnnoTds, AKICA S {reQ|r>a} bMEINS.

TIEREIC, Lo (1) & Q) 25Z2). (1) & 2 RELEAERALZDT, 1) DHRT. rc ALLT, r=(R,R),
a=(AA) ERLTAHE). rORBLELTE, (IDBEEZILICT2.) UMDEED»S, s<r R 2HEHH s
EITRTADILTH S, 7, RIZr UTOHHEDO2METHZ (HEHE r Z2YIWr LT 2OMH, 2.1.2
fliimo2). Thho RCADDPS. %IFRAAZTEE, RCALVH I EILAST, HWNERT S, L
L, WERIEHH o 2E2TED, 2128 TORRICED, MEELE I ADRRKE, A ODRINIDHELEZVD
DTHohrt, R=AEHHVEEV. (RICERKEr BH20T, bLA=RES6IFa=rFHHEHICKST
LEI) O

T 2.2.5 (BEBOFEEYE ; NEEDER 1.4) TEDO2F M a < BIHLT, a<r < B 2HEEr
BUAAET 5,

GER) DNTPARD X ) ICHBIZREDDBRCDES I W, MATEHAET T2 L TECTAS, F#illic A ST,
a=(AA)B=(B,B)ET5L, a<r<BENPSASBMPRYIL>TWEI LITERLTHL,

(case-1) o, B HICHHBO L E. ZOMEy=B—-a t LT, a+ X OBOREEZZ (N IZKERIEY,
0<j<N). CNIEHHTH-T, »Oat fOlIchHs. N2RELENUIZIDEI ATV STY

6(2.2.3) THZITYH, » Lidr ZRTUNOM (BRHHOEY, THL MM MO 225H2) DI LTHL. OO r IVEE, HB2D ¢
BARTFICEST0EY, ZOEKT S LIS, BOMe r i IGT 20H (Of) » 2E22 L, UMOKNDERK 221 K-> Tr < o
MO H>TWES, L)l e

THROD r IFHICEE, BAD r BARFEIC K> TL L HHIE, EOMECHPLAEY TH S
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EFN206, a<r<p B52HMEUIHBICEET 2. (WFEE o, 803 SITHEEZED S, j/N 207D, a%
RUZD 2 8ERTXTHEBOHMCOMETH Y, M%)

(case-2) a IR, BWEBDLE, a=(A,A),B=(B,B)Lt¥2L, a<BEPLASBTHLIL
EEEICHERE L7, f65T B\A RZHEATIE AL, & 2505, 8 BEHKOEA XN (B, B) & (1) M<hh, B
DIRKRBUIHEL >, BTHROVES B\A DRARBDHFEL L DT, ZOIBHBRETIIS DERw», 2%0,
r € B\A &7 2 GBE r JIEUHET 5.

EIAT, B 224I1Ck2 B={reQ|r<B}ThH>725, re BALLIZHAEHEridalr<pz
729, £oT, a<r<BtiasEHEIIEEICHERET 5.

(case-3) a DMEHE, B VHEHED L E, LD (case-2) LIFEALFU DT, W&,

(case-4) a b B HMHBD L E, a=(AA),B=(B,B)EtT2L, a<BENPGASBTHY, B\AIZZE
EETHG, LIAY, a,B HEEEAROTYN (A, A), (B, B') & () BTH Y, A BORAEEET, B\A
DIRRBOHFEL B, DT, (case-2) EFBRICEEML T, a <r < B &R 2B r IIMBUHET 5 2 LM
MmTE D, O

EIE 2.2.6 (RBEEEHTLKSTHRERGAEMTES ; INERDEE 1.5) (THOFEH o LEEDOIEE
ﬁmmﬂbf,r§a<r+7%k&6ﬁ@ﬁrﬁﬁﬁﬁa

GEH) o YHEEBOIFICIE r = a & EUTR VRS, HEAL &V, UT TR a BB ORZEZ S, ok
E, a=AA) 5L, 22412k A={reQ|r<a}Thot, ZITroc AlLbr 2iF&% X9
RS, rj=ro+j/mz2EXETS (j=0,1,2,...) .

ST, TOREHjTRr; e A THS, IhzendIicid, £7, sec A B2HME s 22—k %, 5L,
j>m(s—rg) Tl& .

rj:ro+%>ro+s—ro:s (2.2.6)

ERDBDT, rje A LIEHMTEDLDTHS, CDXHI R jO—2% J EHII,
ro € ADPDOFIREV T Tryje A, IHIT(AA) PWEHHEOYWiTHoFH0 6, 0L JOMDEIH»D jT
Er, e ALDLrjy € AADBEDZ->TR2139THs, ZITEM 224 2B 0T E, Zhid

1
T <a< T == ri=rIl&2T r<a<r+ — (2.2.7)
m
ZRIRL, @HA G SN, O

RIZ, TOKRNERZHCT, EE21LLIHEST, FHOUM 2EHETLHIEBTES, KL, Zhuiks
NEL7HPRENCEER) DT, 2.7HIClT (ZHUIREZ 25 ETIkELRVLS) |

2.3 SOOI

JIEE, KDBIREERL, 200 ELIT-oT3HEZR LK, SER, MEEBRENERTESHEZRT (D
SEARD 1.3 HITFEL W)
ZDOICET, EHBEOEL S, TICHLTELES+T %

S+T:={s+t|seS,teT} (2.3.1)

LERT S, T2 LHEBBOUIN (A, A) L (B,B) Mot E S:=A+BMPERTELIDS, THEHL
TS :=Q\SZE#L, HICH (5,9 2BEALILNTES,

TITHAEST(S,S) EHOTL o7y, TNUBRBICHABOVIMIC > Tw2HE2 EFTIEIAHL VLW
T, COBRICHEERZ EIE TSITADBEWI L) 2FD, reSBO Y <r B2{EED " X5 DILTH B H,
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THD. (v, UWicz-oTinw), LELINETCIEA28. ko1, (S,9) aHEDYIN T
Ho7T, FORFRIELIffibhT»3,

ST, ZOSZEZHOTERDIMEZLLTDO LI ICEET S, LoZwedb Litkwdd, Sk TEEEITHEHEED
P72, Lok EoT w3, EoT, UTFoEd 220 THEEOUIN 206 TNk, LI 2 EE Tl
O THHBOVIN, 2ERT 2R, LTIM0ENDH D,

EE 2.3.1 (REOM ; MNEFDER 1.3) (EEOFEB a = (4,4") £ 8= (B,B)DM%Z, #HLVEHED
lln
o:= (5,5 ZZT S=A+B (2.3.2)

W2EkoT, a+B:=0c LEHRT 3,

(R EoMEOERIM->TIHES T = A-B L wHIEAEZHCT UM (T,T) % a— B LEHRLL &
2P, CNITATHD, FEBE COLEICEBLET ZEHESEICE>TLE>TERICAR S 2w | HEIRE
T EFRT S (EF*£2.3.6) .

ST, MEOWEZFARDIENC—DOPIREILEDVH D, ZNE EONEPL 2 A LERTETCRLIDDEN)
MIREZS, A AEBEE r 1IN L T2 Y ol I8 E I8 RS T 2 HZ2BICHI>TWL 505, 205 i3
CHMEBZRTDDENHLZ, L2LELEOERTIHMEIIMOEL S 2-TH, ZOMENER U
BB EIDIRELHHTIEIRL, IR SHErDERETHLEDE,

CHUIEHELRMET, 2Ok GEH) BE2»a0EL %5, ARIZZIICZOAHEESRELDOED, LD
LRI EE L 2BER L, FAEORMELZEOERICOVTEE LS DD, BHCER 24.1 OBICEL 3L
THb, ZITHREDHIIEHLDLIT WD, ZOMEICOWTRBEIZOWTORBOMESZ BEE L - EH 2.4.1
DHBDE T HFHATHELSFEICL X)),

EL KR TEL L, FHEORENIIAE NI MO 2@E) H2ICHBHb 6T, LTE&RLZMORERIZ—
BOICRE B,

PN, COXIICERLZMDPEL D> TR 5D LR THS I EZIHL TTL. FTTFHOIC:

T 2.3.2 (MEORAR, 3SAI NPROEE 1.7) IElcowvT, MAH, KBz o DF D,
EREOHE o, 8,7 IR LT

at+(B+v)=(a+B8)+, a+ B =0+« (2.3.3)

GEH]) MDEZRIHE>T, ROWANZNEFNEA LYK TEINI D22 EINUTR L, O

HIZ, o, PEHEORE, EONMEOERIIIFEOEHBORLE L -T2 (MNEADP19) . 2FD, U]
Wioa= (A, A", B=(B,B") 0WEME r, s BRL TSI, FHLOYIM (S, 9) dbeAt (FHEDRLELL
THRADPHS>TVD) r+sZRLTV5,

BIZINE £\ ) 225 I121E Z DHNILDOHFIEZ V) D H 275, THIFEHTH 5.

EIE 2.3.3 (0 RIBEDEAIIT) 0 INEOHAILTH S : D NIEREOFEH a ML, 0+ta=a+0=«

(GEW]) AR 0 2R T3 TOUIN 0= (B,B') ZHALT, EHEET a=(A4,A) LtDMEE LOERIHE->
TRIMAEL, fRE L TLOADIED OFEEZREITRV, 0

RIZ, MEDOWITE —a ZEFKRT S :

EE 2.3.4 (INEDETDER) EEOFKallNLT—a?

SHEX, ' <r Tre€S=A+BThoktTsL, TEtIhacAtbeBZHVTr=a+b¢tEIZRITHS. 22T,
Vi=b—(r—1)%2%i%E, r—1r' >0THBDT, b/ <bTH3. £I5(B,B) BWHHEBDYUIKNTHH7DT, be BTV € B
TH3. foT, ¥ =a+b ldacALd e BONMTE, € A+ BIHEHRTES
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e a=1r (M) %56, —a=—r FAIXRFEOEHEE LTO —r IHIET 2 YW
o a= (A A) PEHEDGEZ,

—a = (B,B'), B:={-r|re A}, B :={-r|reA} (2.34)

ERERT D,

ZAUIHED ITIEDWTGIZ > T\ % &

EE 2.3.5 (EDCILEDET ; NEEDEE1.8) (—a)ta=a+ (—a)=0

GEHH) BB TCEELTAELE T TH S, O
INT —a BIMEDOWITRIZ R > TWEHEBE L., INT

EHE 2.3.6 (AEDEL) THEOFH o, Bt L Ta+ (—B) 2 a—B LKL, Zhzadb B ROV
72D (RIEDOFH) LERT S,

(EE) EF231 DB THERE LA L) IC, WL C T TIMEOMHR L L TERL T3, YWz EEM -

TWBDTIZRWL I EICHRE,
FHIZWA0WAEDOAAB S UNEAD p.21)
—(—a) =« (2.3.5)

L,
RIS, I & RANDEERBARIZF 2y 7 L TE S BEDH 5 ¢

EIE 2.3.7 (MERIERFRZRD ; INERDEE 1.9)
Ha<y2»2pB<inbla+B<~y+34.
a<y»2B<ik6lFat+B<vy+4.

DN FTPoTBITE, BIFEKE TOHRKTPN S, HlZIE, HEic DLW TOZARER |a+8| < |al+|8]
WTS, DB LRI W TREEDTERS L 7.

2.4 IEOERBICEETZAND

Inpswvink, FHOFELERIEICAS, LIA0, BEPRIEIEADOEZEZ 5 LIFFICPP I LW,
D%, ROHELA RO, NELAZrTs e, TALAZP TS LIE) AL S ananib-o
TRZ.

IR DT, T o DEUMITE IEOFEBDB TORIL LRIELZEZ . IEABAD LU - 560 FES
BRikix, HAHEIC Z Ol R L O FIECRIEDOFF T 2 Y ICZEZTUTR V1S, REDSTTEAETHRIIT S,

IEDFEIE T Z2HER S JLIRIGL T, YW IEOFHBOUIN 2871cE2 5. IEORBEOUIN (A, A",
&3,

FOEREDS 755, ZETHhOES A A BH>T, AUA =Q, DR D LY, HIC ADIEIE A’ DT
XTHOILED /S0

EBOTVBRHDDIERVY), THITBESETO THEEOUIK, L OBIRIRICR 2 /RIS, ZzT
DELZENPSRKLRTH 3,

9AUB ki, ANB=0 DEZIZAUB %2RTHBTH2, BTRICIITIRAUA =QL O ANA = MDD, LE->T03
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EQEZZZTOSRY, EOHHBOYIN (A, A, LB OGO (A, A) 121x 15 1 OBIEHSO T
5N%, OFh, GAsht (AA) ICTNLT, B=A»OB:=AU{r|r<0} 2E%&T2&, (4,4), 0&
R EIEDFEBUHIET 2 (B, B') D2 1 0f 1 Wit d 5. (3 2 ICIEEOHR T EZ AT L BIZkbbl))
L7z T, 2OLIXN12ZHAMALT, ZNETO MEHITEREROUIMTH 2, 2 TEDOFERIZIEDHIEEDTIW
THb) LB TaEziED 2HITT 5,

7E, EOHHEZRTIEOGHEOUINIZSETERAUL 2@ H VAL, 22 TIIH5FETERLL, 2
WY oUWz FH—#L <, AUAEMHEZRTLDLEMNT S,

2.4.1 IKEDOERHICEEZAND

EOHBEOES S, T O ", 2RTHEAGELT (BEEATIERY)
ST :={st|seS,teT} (2.4.1)

LEET D, 2 L TIEOFEEOUIN (IEDEE) a= (A, A), £b=(B,B) I LTHEES =AB ZEH
L7 kT, &:=Q\S&BLWY, #(S,5), %522

JEoT(S,8), EFHOTL o740, INPEBICIEOGIHMOYIBIZ > T3 2 L IdEID 20E)NH 5.
EIREIFNEDORFIZ A+ BR2ERLEZDERBET, TS = ABIZRBHWTERWw 2k, 2FD, TreSioi3,
r X DNEOEOHBBIETRTSICAS TS 2ETHS, hDPLANUL, &' =Q.\S £T2L (S,8), 3]
Wi DSt DT, EBRICYIWZ LAz, T, SHRUTDEIICLTEZ2 (A+BR2EA-MHEARY
MICHCTH D) .

GEHH) re S ERET S Er=5t (s€e A,teB) EHITITWE, FEDOO<r <riZNLT, e SEFWV
VW, 22T =17t BERL AL, T2,  <r/t=sThH, (A A BDIEOHHEDYIW7Z>7-DT (A
IIERD2K) s € ATHD, £oTC, 2D WBr =5t (€A teB) EFHILZEVBEALL, £oT, SiIKiF
KBt <, (S, S, I 3HED I IEDH B DYIWHC 22> T B, O

TS, S DIEOHFEEDOYIMZ L S 20T, TNl THEZERL LI,

EE 2.4.1 (EOERBODE) LOFEH a= (A, A, £ B=(B,B); D%z, L EHEDOYIW
o:=(8,8), ZZT S:=AB, S :=Q4\S (2.4.2)

ILko>T, aB =0 LEHKT 2.

NP SHEOWHZHNSD, ZOHNMEPD 2RXRZBHEPE AL ERTEI TR0, THb, Thbb,
AEBUNGT 2 [EOFHBOUIWD2 L BD H 20, BEelfoPUIR L Hz2zE£L TS NHDH?

L) HER. Zo/NEIDRYD TR ZOREZID ).

MEEICTREZ o, 8 WHHEOEGAINED 2OR L SBH 7D T, ZNOBTRTRUCFERICEL 289
EVWIETHS, oFD, 2128 THHRLZFE (0 NEOGHEOUW, ~N—Yav) Itk

reQuicLTA ={z|0<a<r}t AA={z|0<z<r}Z2EA5L, (A, A)); & (A2, AL)+ D
2ODYIWASIH U HHE r 2R T DD LBIRT 2,

LHBDT, ECEot (5,5, OVBAK A=Y 2 v B IHTHUFHREET L0250 E S b EH~ 2 WIS
372
a, b EIHEE, BEO 0, b DR HETEEE, OWAZIER, ©oT0I I,

(case-1) a, B HLITHHE DL AP LR > THAL ). (bBAHA, BaB IFAHEICZ2FHZPHRLTVS.) ad
KILE LT (A, A & (A9, AL, D2EY 03B, BDIEI D (By,Bl)y & (B, By, D2BY 3% %, 1 A, B
WEDEI)EELEEZL L.
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o A1By ={st|se A, t€B1}={st|0<s5<a,0<t<B}={reQ|0<r<af]} TH3. THinErt
Wk,

— s=o,t=BBHBEDT, af EVIDIIFH A B IZASTED

- 0<s<a,0<t<PBHEDT, 0<r=st<aB TH%. LEADLEYTAB DRREIZ B EF AT,
¥/, A1B DGR IEOFHETH 5.

— BHIZ TA B ITERD e\, 2FD TaB U TOTXRTOEHED A1 B ICA->TW5 | HEW ) HE
BHDHH, ZiiafeSEHACDEE, BOERDOHNIIEIZIEAL 72,

EWVIIRTH 5,

e A3B1={reQ|0<r<aB} TH5. TIhErLWVI L,

— 0<s<a,0<t<BHEDT, 0<r=st<aflFHxmbiro,

C OB TABy ICIADR ) DED Taf X DS BT RTOEHED 4B, 1L A>T w5 HE W) b
WhH 2, ZOLDIIFEED O0<r<aBZ—2MEELT, s=r/f% £25. 0<s<aThHsD
T, A CABBVCI EDD, s€ Ay THD, bibi e B ThokDT, TD0<r<afld Ay &
By DILDFETEIT L Z E3bd o7, 0<r <af RTEZ DT, af & /NI TR TOFEEED
AyBL 1T A TWE, (ZDEEIE ED AB ERE-5T, af B SICA>TLARWLEDIC THRHIZR 7%
LIEEAT, koX)icHERTAL.)

e /1By ={reQ|0<r<ap}iF LERUZEHI LN
e A3By={reQ|0<r<aB} TH5. TIhErLLWVI L,

— 0<s5<a,0<t<bBHEDT, 0<r=st<aflFHEbiro,

— TEIZ TABy ITIERD3 e\ D F D Tap XD /IZ BT RTOEHED A9By ICAD T % ) FHa )
BhHb, b0, FEDOI<r<afZ—2BEELT, ZTUWPETEITTwIHEEZVEY), S 8¢B,
DT ED AyBy DIz v, 220070y, BBREBOREBMELS, bI1Icw 6 THIRWEIK
DBy FIZH D FIIRAES N TV S, 22T, r/(af)=1—e LtFHOT, feBz (1—-¢/2) < <f
b EHIct s (FEBOBEBLE?»S, Z0kH)% g 3Hchicds) . Z2LT, s=r/f 2EZ 5.
T5¢, Log oY H»S,

T af(l—c¢) 1—ce¢

s <a (2.4.3)

TF U8 (-gp8 T2

PRAEI NG, £7b AL, s>0THS. 2FD, sc AL BXUO S eB, THY, TDr=s3 <ab
& Ay & By DILORTHEIT 7, ko TaB K D/NPNIWVTXRTOIEDOHHED A2By ITA> TV 5,
LV IR,

DlET4@h 2 R7-2% fERELTTERUMNE S, ={reQ |0<r<ap}E7E Sy ={reQ. |0<r<apf}
DELLPTH-Tz, ZHUF 2128 TOBIE AU o ZHICLTO2EY) DYW Z20dbDTHS, koTZ
NSIIFRCAEHE af 2R, XTI ATI Y,

(case-2) a, B DR T EHEOLGAIHED. o 2VEIE, B L LTHEZLS. ZORIE a DYIWO 25
DRI EZEZIUSROD, ZEALE LOBE (D (B, Bh)y) LERUE, ZEL, HEROBEGO»ITRIEZL R A
EROTVRRVDT, oI b2A P EL &Y.

CoYa, Al ={s€Q|0<s<a}BLV Ay :={s€Q|0<s<a} T 2UIW (4;, A)), BZNZTNdH
%2 (i=1,2). ¥80HIE (B LEECTLE) DML ko LY TIXZ\WAY) YN (B, B, %>, B DK
BH B OR/NIBHFEL Tk,

zncEbhL, MEELLDIC AB = {st|s € Aj;t € BY 252 2b 3%, A\B D ABTHBI LI
A1 DAy o T ICHhD S, MEIZMENEL WL EIDRDTH-T, fEme LTIENRY, ES0V0uds
DTo k9 Cikimd 5.

S LIMFICEDNH D E, ZIUL A L Ay DED a6 RDIETTHELE, r=at (te B) DFEOLDOEZHEN
W07, BcldZhlr=st (0<s <o, t' € B) DIBTEY, #o7T, re AbABREFRLI W, (ZALF
DIEFED r=at IZOWTINZIEHT Z2DT, FEiR A £ Ay DEVBRCI LKD)
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ZD1OIZET, BORKBIIEEL ko7 (RELD) JEITHERE. BRAEDFEELZVDERPS, bEHA,
tIFRARETIEZR S, t XDDPLREVCEDS BWICHEST S, ZABBD—2%2 ¢ L LE) e B2t >1t).
Zot AT, s =r/t =(at)/t! ZEERT 5. s BHHETH->T, 22t >t 96 ¢ <aThb., kbbb
ADh, 8§ >0THH3, 2FD, §cA . HoTLEDri3FElZsdcA, bt e BEZHWTr=4t LEITBZ
E, DFED rc A BWSEHATE %, ko T ABD AB XD EIZANZ L3 RVDTH S |

EWV) ZET2HN HAEDENS A BIRRILHLZ b7,

RIZ, TOELL6 S=A41B, BLO S =Q,\S &£ LTESNAHM (S,9), DIEL L IEOHHEHEDYIMNIC
BOoTOLREERRTBHEND S, LrLIdliic (1) TPo%lETH B,

fEoT, TOHAED S=AB=ABooRELYIN (S,5), 1%, Zok—2DFH (Lo EFHE) %2k 2
EWZ 5,

(case-3) IARICHI VT & b MHBDLEDS, JOLEIR—E) 21T 4RDT, 52 L3E>Twiw,

DB, TEhy (AEEUZBIL T unique 12) ERTE D Z EDHEL O SN,

2.4.2 IEDEHICEEZANTEDHMITT
SEICDEICERLRENEE LOHEZ2E > TWw 20 (OECHIE 2, HaHI L 2>, TEOHAIIGCE D)
EHNBAL,

FFIFHMILD S,

T 2.4.2 (1 BFEOHBMTTHS) HHEE 1 BZIEOFERICBY 2FEOHNILTH S, 2Fh, [LED
acRyICHLT

al=1la=«a (2.4.4)

GEH) TFOEBIZFEOEHBOUIN S, BEMCHET 2, 710139 1%
B:={reQ4|r<1} ZHwT 1=(B,B'); (2.4.5)

EHT S, IEOFEEZIEOHFHBDOYIM a = (A, A'), TRINT w5, ZNTIVOLD0HTEZP M, »UHE
DIEFRIHES T AB ZEltHT 2 LERD S

AB={rl|lre A} ={rjre A} =4 (2.4.6)

Thsb., koT, S=AB=AERHOLYIN (S, ), = (A A), Kk TERINZEHBLEL LD alcBL
Uy, O

2.4.3 EDORBICEEZANTCHEDOORME, &H, HEER
ST, FERIE LMD 5 05 Rl Z# N L), G L2 wolR

EE 2.4.3 (FEDEE) FED a,8,vye R, LT
(i) aB = Ba

(i) a(Bv) = (aB)y

(iil) (B +v) = aB + ay

GIEWH) 2NZFNDFEEELTIEOFHBOUIN % o = (A, A),, B=(B,B),, v=(C,C"), L#<,

(i) DA
B aB & Ba ZRTUMZEo THIUETR ., EEDS aB 1 S = AB »S{E-> Il (S,8"), TERINDL,
Ba 13T = BA»SEo UM (T, 1), TEIND, LIAVZDEEDND

S:={st|se€ At e B}, T:={st|se B,te A} (2.4.7)
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ThHoT, HHBOTED S SWHFET ¥V 2 LI LY, 65T, S=TEDPS aB = (5,8, = (T,T'), =
Ba. O
(ii) DEEEA

By xS =BCIZkoTESNZYIN (S,8), TRENZDT, a(By) ET = AS TESN LYW (T, T'), T
KIND, ZITCIOTHREALESE»EZLE, ZHIZ

T=AS =A(BC) ={abclac A,be B,ce C} (2.4.8)
THH I EBbrs,

ZIDEIAERLRALRBICE, LOFEADMSGDMEED inclusion ZREIXR V., BDDITP-oTEL L, B
TokHicks,

(1) T > {abc|la € A,b € B,c € C} DiltMH. LD a c Abe B,cc C 2F>TL %L, BC DEEDS,
bce BC=STbH%, ft>7T, 4MElZ AS DEHEDLS albe) € AS =T TH 3,

(2) T C{abcla € A,be B,ce C} DM, T DILEDILL € T 2#Fi>THE I, T = AS DEENS, Dt
t=as (a€AscS) LOMTELETTHS., RICIDslES=BC DEHEDNPS, s=bc (be B,ceC)
EORTERIZTTHS, bbbl t=as=abc EDRTELERbLPS., OF D, T IZHEUDHIE
HGTHB.

ARk, (aB)y 2& U U I3

U= (AB)C = {abcla € A,be B,ce C} (2.4.9)
ThHhr LY, HRT=UTH2. ftoT, MHELSESNLIEOEHEOYIN G FH LT, MHIXHE U EHEE
T, =
(iii) ODEERA
INHMAERTIEOFHBOUIWZHEKL TP59. B8+~ DIFH X

S:=B+C={b+c|be B,ceC} (2.4.10)

DBERITYIWZ06, Znrs
T:=AS={as|la€ A,s€ S} (2.4.11)

#ED L, UIMI(T, T DETFEEDP a(B+7) THS. &IADBINE
T={ab+aclac Ajbe B,ce C} (2.4.12)
ctHEITDE,

IDEIARERALERDITIE, T =A(BC) O EFEMKICRLIUT X V23, FHEOEEOD 0 TR ORMER
6, KELEEZIR, HT2ilas=alb+c)=ab+ac TH>Ta,b,c WERTHE I ExHVIUTEAL.

[FERICEER T % L, aB + ay DI
U:=AB+ AC ={ab+aclac A,be B,ce C} (2.4.13)

PoES NS IEOFHEOYIN (U, U'), TERINGD, T=UTHs05, WHEIFFEL, O

2.5 IEDOERHICREZAND

T, SEERIEL. BREE o/ = a(1/8) LEHT DT, REZWH1/8 DEXRL. 22T, H2HIED
FEH (= EOHIEEDOUIN) o= (A, A), ITHLT, 1/a2ERT2HEZRALV, (FLIOHTHIEDFELKD
BEZD.)
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2.5.1 IEDRHIC "EH, ZEXR
FPIREOEHICH LT N, 2EEL L.

EE 2.5.1 (BE) E0FH a=(AA), DHFH1/a ZDTDO LI IERT 2.
o EOHHEBMOES AL T1/A:={1/r|rec A} LEHT 2.
o &' =1/A,8=0Q4\S" £ LT, # (S, #1E%.
o (5,8 WIEOHHEHDOYIBII 2> T EFIEILTTRTDT) (S,5) DRTIEDFEHD 1/a TH .

RTREHIT
(1) ZHDEL L EOFHEDOTIMICZ>TWw2 (> TIEDFEHZEL T 3)
(2) GHFED2LEBY)DORL AGMEZE S PINI NS
(3) 29> TE>7=DIF =P THEREDWHEBEIC L > T 5 (2 3UUIRD /M)
(4) RIZBHEL T, DEHIE DB WA AEE (Zhd H & D/

ThH5b, DEODTOTEETH,

(1) k20T

CHIFIBEAETELFALSPNR, 2FD, re S =1/ADK, ¢ >rd S OuThs, LFAFEAL. (ZDL
TS PHEFEEF A6, SHHEHETOK) THIHUL, s=1/rks=1/r%2FEZDE, rcl/ADBscA
BOMBIE, sc ARB0<s <shBIERD s c AEDS, ¥ =1/s € 1/ATHS. O

(2) 20T

GBHE oz (A1, A & (Ag, AY) L DRRIZTIENIZRLT (A2t Ayda), EHELHRAICHHZERT S
FHE2RT.

e sc A 6 0<s< a6, 1/s>1/aTHDY,

o £ 1/aBt /A DIETHEDT, 1/A, DR/NEIE 1/a,

o (81,8 DYUIMNZ R 2 FIIBEIC (1) TESZDT, r>1/aB%bTXRTDr 235 ICA> T3,
KIC Ay DIEITHD, COEEIR Sy=1/As = {reQ|r>1/a) TH3, h¥hS,

e sc A BbIF0<s<alihs, 1/s>1/aThH,

o RIZ, 7> 1/aBHERED r 3 1/A; DILTHHHZ V), FHEE, s=1/r2EI5L, 0<s<aThHbHD

Ts€A THY, oTr>1/aldse Ay TH>T1l/s EHIFHIENFE AT,

YEds, 200 1/4; (i=1,2) 2182 &, ST 2 U0 UEHE /o 28T TEOHEEO N,
IRHES L C Vo 2 ASaEc % 72, O

ELL, BT Ny BEBLALERTE L, IR YBICEEDOWILNE I R T THANS,
2.5.2 EH BERYCEEZOETH

(3) koW T

FRTERL 2 TG BARYGICHEOMITU E ) DRI DE L,

WHHEIC 2> TR Ew) 2 LiX, Ulia = (4,4), Bb-o>71E/Ic, BB =1/AB=Q, \B' Ick>T 3=
(B,B"Y, k% &, a=(AA), DRTIFEHKE B=(B,B"), DRTEEDHLIHEBOBRICH S, L)L
T, WIRIZID20%»ITLILRDZILEZREIIRY, ZORDICE, AB={recQ,|0<r <1}, £/
AB={recQ.|0<r<1}DFAT (&) +57£. sTL,

AB :={st|s€ A, t € B} (2.5.1)



W R e - FEE A BAAEECERE o http://www.math.kyushu-u.ac.jp/ "hara/lectures/lectures-j.html) 17

THDH, B DIFHEZRSbhr->ThHbRA,
B :={1/s|s € A} (2.5.2)

ZITteBEWLIHEERZBH®TZE, T B 2 TR DiF (1) TE-THDB, #2TteBEVH T
L tlE B OEREOILE D /NS, bIFE»S, BREFEFLLT, RO e BIIRL Tt <t 2YEZLTW
5, LIAVED B OEENGY =1/8 EHFIT TS (sed). £oT, FREO S e Al LTt<t =1/
DD o T\ 5,

Ihhs, (FEDse At € BIZNLT) st<st =s/s BEED s € AT LTEET D, £EFR 5. R
Dy EPSFHT S =s EEOTHRL, IS st <1 BV DOTHRNVDESZ S, 7, st>01FbEBED
s, t WIERE DS T7F Y272,

R, ABBXVXV 1 FTIHTS, 22350k, Z2070I1E, B E B OBEBLD % X 208N H
5, Z2Z2C, tELTCBOER (BFEFLEERLTHRVITEZDOLD) IKHEWHDZEELEZDHDT, £T ADHER
DAYDG sk ESTREI., DF D, HHEDOIEED S

Ve>0, dse A, 3IseA, s—s<e (2Fh s <s+e) (2.5.3)

ETEBZIEICET, BHL KD, 2oL E, B OEY LS, t=1/se B TH2. %1, t' =1/s¢B, O%
Dt =1/ c BTH%. (h¥hs, bLIcB EETHE, t DWlELDE, & c ADFERSNTLE Y, 2
HZHD s, s DIEVNHIIKTS,) #6-TC, st € ABTH 20, ZDfEl

, S S
St:7/>
S s+e

Th2. 2FD ABHICIE 5 KODRSIVIOHHHEL T D, L 25D, e>0RMEETH-7. kD s ieb"
%ﬁ?%jﬁ@#mw#,e%¢§(7%ik@&ofsik%(&% fEo>T. e> 02 Tp/hE EBHIC

T, ZOfEZWVWL 5T LICIEDITA I ENTES,

Thbb, ABOFIZIFWL 5T LIGEVIGFET 5, b6 AB={reQ;|0<r<1} TH2 I L
bipotz, U S=AB»offons NEOHHEOYIN, (S,5) WEHED 1 2R L Twb I E2RT, D
D, aB=1ThH->7T, HARMDHEHREIIE>T WS, O

(2.5.4)

2.5.3 EDERBUCHITIREDESE
T <, IEOFEFICWTIRELERTE S, DFD,

EE 2.5.2 (EORBICHRITBBRIE) EOFH o, B I LT, 208 /B %, Feik&Wifiz v,

(=at % DFE) (2.5.5)

IR
DI

ELTERT 3.

(B) ZNTIEOEBICEL T AMED L D3T3 13T, HIZIE, TEORAH &Sl 5,

35 =8(23)=5(50) = (s5)a=10== @50
COIDFERCEIWABE I DI HD, TR T, BEORBOMETH 3,

2.6 HR¥ICEEELREEAND

L% TTIEDOFEBITIZTE EBREZLER S AN, s, Iz aRO0Aa0ERICIETS. 2 2i39®
ZLVHEEZT, TELWROMAEBNCETZED 5. (%57, BRIREDIETH->T, HHEOUIW & E1xa f#
IRV ERY, B2, FASKRTIMSERI N, EOMTTERRBVERIN TS EE, PIERLE
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rEAFTINRLAZI Y, LWIHREZEDS, RBOHFTTETWSIETE, EIREIRBEPIEETRLDT, 20

HOARIZHFEDIRDOENSDTIERVWESY), BTEHEIEINIZARBEIE VD, LS EETIIOTT
<)

2.6.1 EHIcEEZEANS

EE 2.6.1 (EOIKEZHNIE) LEOFM o EFHOITHL T, 2oz,

a0=0a=0 (2.6.1)
EERT B,

LrIZL2HTRRISFTTRIERL TRA» o725, SORKETIREFZIRL ) ICRO TR, ZEL, 865
Ao, ZITRDZ & THHEE X a5, £ TBGERL T2 2 L2k 26, EOWRDTTLBRGERER, &
b, BRRTIEGwREDOT v A3 TE TR,

DIRNCE B a 2 LT, —az@® L (EF234). e 120002 SEPFBELAEVE)ICI AT
Mg, ®%IIfHETH 3.

EE 2.6.2 (—1ICELDHNIE) TEOFEH o LEH -1 I1THLT, 208z,

a(-1)=(-1l)a=—«a (2.6.2)

EEFRT D, ZOUIREFK 234 TERLLLDTH S,

COHEfEDTIT, ADEBIZOVTOREZELT S,

E&E 2.6.3 (FE) ¥YuThvifia, 80FEEILUTOLIICERT S (XudIdE 2.6.1) .
o o, BICIERS, 24 fiD@ED I,
e a>0,8<00HAFaf = —(a|f])
e a<0,8>0DHHIFaf =—(a|B)
e a<0,8<0DEAIZaB =|al|B

Y 212, HMONEE D O &5 OEZ L ICP> THITZo Ry, EWI)BIANCT 5,

AR IEOBDOBIREE T4 F 2220105 LO2HETETEVLS, HIUOEIZH B A A well-defined TH 5.,
7, o, BVEHBOGER, WOLOBMIELELUTHLIHEHLRLKRTH S,

| =AY

RIBICKICZR DI, ZDXIREZFELECAVLAREA] (RRZkEA, SR toFfnbawvwtdhds, LrLZ
UF KRR LS ..
o RHHNIIZOWTIX, EDEEPS L THLLIZKD > TWw3,

o FHEHAITTYY, a(By) = (aB)y 25w, 7L, 2ITa,B,v3ATHORL, (K€ u sl
EHEuRDT, ¥uoBAIEEALRSTRY.) M2 adABEADEE,

a(By) = —|al (BY) = —|a|By (2.6.3)
THh,
(aB)y = (—(|alB))y = = ((|alB)v) = — || B (2.6.4)
THLW, 22D FADLDOBH->THHLETH S,

o JEHIGFIL LI, LAELRSTELDTHRTEZ LS. %4, ZOAN EREDO N SERICPL S AT
LiI%d...
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2.6.2 HEUCKREZEANS
REDITIE TEOBOME, 2beA L EBETNIZRWE ST,

EE 2.6.4 (AOBOEE) B a DM 1/a T X ) ICERT 5.
o o> 0 DWHIIER 251 B ICERT S,
.O@ﬁﬁuﬁﬁbtw.l

1
e a<0DHLHIEF — = -
« o

LOEEBPEBICEEDOWITNEZERZL TV 2HHIE (EOFEKIIODOLTRBICATH2ITED) a < 0DHEAD,

(3) = (=) (1o = ((=7a7) (=1)) ol = 3l =1 (265)

E%->T, OK. ThH5,
BOBDERHERL 205, BrRikidHHIC

«

B
ETERVES ), fiGHLLEd OK ZEE) X (BT 215885 & HEA 230 4 122 s X HITA->
T36Hh) ., IEH, T Lk, bio bt FIKETT,

:a% (2.6.6)

2.7 FTXYIMOER : RHOERFM

INERIZH B L H 12, ZOHOARIZEBICERZ ANTEFIETHTTH- T, 22HDBRICT CFtl) 2FHIZTTHE
ThHD, 12717, RICEHEEZ2MERL-FBRRVWERSIDT, #5LF L7

2.7.1 EHOUIMOES

EE 2.7.1 (RBOUIH) HHOL2KEZZO ) PR BEGTLRL D08 A A 12731, TAITA->Tw
ZEETART, A ICASTORRHEIDB/NS v, ETELLE, ZOTTH (A A ZFEBD UK £,

COTHREIXREIIHHBOUM &L EREOYIMOXTH S, 59 FTH%L, GHEDOUIMN (4, A") TI3HNns
FHAABLEDICHEEDEATH S, T, FEHROUIM (A, A") TIE A A IZEDICHEBEDES (b EIFLET
ZAE, THEB DU, OBE) mDTHL, 2200X%EDT 50, HFHEOUINICHN 2 EE A RN EDO T
T, HEOUMICBIN 2 EAG A IFKRFT, HLI LKLk,

2.7.2 FTFFYVLNOEHE

GETR O TCELFERDOMED G, UTFHERAS. Z0THi<, PEHLTOREROUIMOWEIRE 72,

EE 2.7.2 (RBOUMOMEE ; NEXRDEE 1.6) (A, A") BEHOYIMO L &,

o (IIA) A DIRKBMEIET 503, A DRINEUIFAEL o,
o (IIIAY) A DERABUIFEL RV02s, A DRINEIDFET 5.

DELLP—OWHICHBHIN TS, 2% h, (08 (IH) 3FETIEH D ERwv,

BB A= ANQ, A=A NQEERL, M (AA) 2EZLTAHL, bEbL (A A BEROUINE > 7
DTAUA =R TH2Y0. fit>oT AUA = (ANQUA' NQ) = (AUANNQ=RNQ=Q MY 7i>Tw2, ZF

DRfic p FHnzhd Ltk wir s, AUB=C tid, ANB=@»2 AUB=C tw)H It
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o, ADA XDBEICHEHDS, (NQEEST) ADBA XVVEICHEEVASE. DFD, (A A) ZEHED
Wiz >Tw3,

AEEOYIWITIZ 3 >0MEEN: (I IL 1) 23% 2 2 13§ - Laiiciz. BT, (A4,A) BIDENTH B
Lo THATTELTEZL).

Case-ll. A DIRAE (bHLAAHHE) PEETHLE  ZORAEZ o LEFHLE, ADRRES aTHr,

BERS, L A (FEROHHTERL.) RRAELBVEL, B> abD B ADERBIH
HETBI LIS, LE2AD, GHEOFEED?S, BITRIEVWHEIEE » T, a<r < B %k
THODWHEIET S, ZDriZ ADILTH Y OEHBTH 2D T, (WIET2HHEr13) A=ANQ
DILTHBRNEL, LL, 2973L, ZHUF A (BHEOHBTHLL) mAEDRa THBZ
EIFHIET 5.

$7o, ZOGh, A ORIy BFTEL R, BR¥RS, SLFELLS 22 A L A ORICH S5 D Al
FELTLEIDS, T, ZOBHAIE (A A) 1) ETH S,

Case-1II. A’ DI/ (BB AAEHE) AET 2L E 1 LEFU X9 AEimIC kD, (A,A) 13 1) #<Th 3
LEA5.
Case-I. A DIRAED A DRINIOHEEL 2 WE Z12: ZOY (A A) ZEHEOUINTH 255, TFEH=FH
BoUW iIcknug, ZHE—o0FEEEXRTIITTHE, 2Tz a=(A4A)E ), FLXlZadWAD
BB A DERNTH D ERR LTV,

ELD L aBEHTHY, T (A A) BDEEOVIBITHZ2E (DFD), TRTOEHITA» A DELS
DITEALDE), acAfFlhidac A DELLL—HETPRDZ-oTVRE, 22T, ac AR-2kETSE,
ald ADRKETH B,

RS, aPADERRETEPoETEHE, B>adPDOBc ARDIFEHBVBHEAET DL LILR
20, AHEOMEE,»S, BIERIGEVWEEE »r T, a<r < BT bONHEELTLE).
N rc AZERL, rcA=ANQIEYZ->TLE). I r WEHEOUIWIH o X K
EVILEEEKRL, rc ALFET S,

2%, ZoHA, (AAN)IZI)EEDOTHS, AR, ac A EokiT2L, ald A DRNITHE LS
2% (Zo8f, (AAN) X (I00) #) |

P EDS, WFROBAYL (A, A 1 (1) 7213 (1) BTH 2 2 Liibirolk, O

2.8 LEBRETRR

TSR E R KB DMHE, D% 0 ERE FROFEICAZ RN TE S,
Pl A LCodaio 5 L9, Ef (P & ER (TR) oBl@n»oiEz2iho 5.

EE 2.8.1 (ERETR) AZ2EBOELL TS, DB NVBH->T, ADEEDITLa b a < N ZiHi7-TL
&, AlF RICHR (bounded from above) &\, N % A D LR (upper bound) &9, FERIZ, H 2%
M»BH->T, ADHEEDINaPa>M 2T LE, AIFTICAER (bounded from below) W\, M %
AD TH (lower bound) &9, AR EICH FIZHERLEEIIHICH R (bounded) L9,

EEPOLODPL LI, ERAPTREXFVXVOHUTHITHORY, HIZIE, AZKXM0,1] & LAHAICIE, —1
R _10% —235 3T RTADTHRTH S, FAIC1IR 12333556 1F ADERTHE, THIDERTIE AN

NADORKEER, AVWERBOESEDS, BHBORMHETHEL 2SEDORAKTH S, —J, A DRAEEIZ, ADPEROELEDS,
EBOHHETEL ZGADRKETH 2. 20202 XAl 2w EMHFHIELT 220 BAEROHE, 28, 22 TA DRKED a tEIN
T30, EE (=GFKOUIN) & LTIE o YT 20 o 22 2 THTREEDS

L2 UIEFROTIN E L TRABOBEMNULFEELE, EE-T20%E, EHOUME LTHIUE, TNHhoRT L) ICERED BN
BhH5, {NCNHRALZVEIIC
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EZETIEDR > TR0 bok\», 22T, ADNithzikd s (FUXVOHICTE) 20T, FER,
&R 2ELT S, -

EE 2.8.2 (ERETR) AZ2FBOEAL TS, ADEICERDOLE, AD EROK/ME % AD LR (supre-
mum) EEFEL, supA EFHL, FARIC AP TICERDLE, ADTHDOEKE % AD TR (infimum) & &
#L, infA EF#HL,

() EREBERBHEECP T VRS, HEET 2%, (B, BIRAKELL S50 82570k d Clicbd
5%<7%%.)

inf A sup A

(HEE!) BTl TAo EROR/IME) ® TADTRORKE) o0 bFET 20D L) FHE T2 LD,
CHUIDAT O 2.8.3 CitHHT 2. #26, WEOIAFZEAL 2%6, 3T MTOEEZIHAL Tr5, LOE
HCTLEBLTREZERTRELDOE (MEOHERE (HE - TMITAM, TlkbeAtZziFHwTw3), L
LZDEF TR Z>Thbr DIl WEBo7DT, MATLEDEFTE WA, FTTE [ ] OFEZNFNEE
faz Cietr R L.

EIE 2.8.3 (ERETROEE) FHOEA SHRIC [Nl ARAGIXS O BR [THR] OR/IMA [RAfE] 23
e 5, EOEROMEZME) &, SR [Mi2] ARESIES O ER[ TR 23774 ET 2

EIE 2.8.3 DEEMA

S RICERERELT 'S D ERORIME) OFEZGEHT 2, SO RO EIr R 2E652 A LL, 20
DHNOBDOESEE A LEZI, T2&L, (A A) ZEBOUINICZ>TWD (BB % 720 D5&M4%2 T XCTHED
HIUL, bhr3) .

o T, EED#EHNE (Dedekind DEH) 205, ALt A OEROB a B —HICEES., ZOa?d TSDLER
DF/ME) 1T T0E3HEZIHL L9, 207012, 7235 % Dedekind DEILZE

COTEHICEDE alF ADRKETHLID, A ODRNEITHZY, DELLDLTHS, LL, adADK
KETHBZ 3B DR (ROBIETRT) . #€257C, ald A DR/INETHL I EWRENT, EIATA
3 S D EROEERPSBBELRE S5, T ad S D EROR/METH2EH2ERT 2. ko, TSk
Rof/ME) DFFEDGEEH I N7,

(a D3 ADBRKBTIZR W EDOFI ; ) aPl ADRAREZETSE, ald SO ERICERAZY (k-
N 28T XRTA ITHLADZD2S) . XoTC, akhbREL, THLSIKETEXIREBIEETS
BFFTHB. 22T, TOWMEONR, P EEZLL, WA a< P <p hoTwD. LI, BES
TP < BTHEPS, LI SOERTRAY, 2F), P ADRTTHS. LrLIihd Tald AD
BARBY THolIEXFETSE., 2F0, aPADITLEN) ZEEHH A\, O

LTI DB LI, FLESFEFTHOHMABMPALIZLHIC, BATOARDEANERTH- T, 2N
FlEZ R o COBHEBARENTH 2. HEEO R WEBOES (HEE) %6 B, FRBEELZVHEIZ, 22 <2
THLIAHBOEEGE S L LTARNWED» S, (EHOHPITHE UL LRI V2, THRIZ —vV2Ths. LHrLC
NoRHEEETIER VDT, FHEOHHATHRLZS, LEL TROEEL ZW.)

TS, FTICHBELRFEROWEZ TRTELS B, ol L 2AbHBE) ZENTEL
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3 RBOBHSLT (FEHMDERILICK D)

2FTIE T 7%V FOUIW ISk THBEEER L, &, TEoa—y =7, 2E&£L, BIIDOIUR &3
Fp3a—s—4%ThHs L IFRETH 2 & R,

TR IoHEfTVIW, Thbb, SFTOELITRTENT, "FHEED a2 — —JoFHEEE, & LTH
BEERLETDOTHS, REDLIET, a——FNCX MR ETTX v UM X 2R 2ERIEFAL b D
EEoTWB I EETT,

3.1 [FEELBES
W RN EHDF A B L CHE 720,

EE& 3.1.1 (FEREMR) £4 A BT, DUT 22 TR ~ 2 FERR L v
¢ ADITED 2T 2,y ICRNL T, s~y dyDEL ST D,
o~z
ex~ykbily~ua
e~y Oy~zE6Ir~2

ZOMERIRE FHWT, BH ADEELTETL2HITE 5, xEA IXNLT, zLfitye A, DFEhy~ua
Elbye ADREEZ ¢ DEMEH &\, 2] EEL BElTHT

[2] :={y € Aly ~ z} (3.1.1)

ThH5, F, yelp) LEoT0oH, y% [2] O RFEIL L),

ZOMAEHCT, £F e A ZESIRATZ DR [x] 218D, KIC 2 € A\|[z] A TZ ORI 2] %
fED, Kicwe A\([2]U[z]) 2BATZORMIEEIED... L2oT, RIS A DIEAES % 75 5 £ THT 3.

~ DAMERHRTH 2 DS, TDEHICTEE Az O (LA»S Litaw LERME2 S Litkwds) o, H
WIZED S R WETEAICO TS 2 EBTE S, (HDEADZNZTNL 2] D X ) REAMBEDO—DTH2.)
CoRfiEEED b DE A/~ EEE, FEEH ARAMBFR~ T THlok) BMESGL VI

Al ~ = {[a]|z € A} (3.1.2)

BORD  ZOBEADOILIE ETER L 2 FfEE, OibA@B HMEATH L. FEECHEEAEZEZLET, b
ED R AL EELANDBERS BT TR B FICHRE,

Ok BEEEPHEESEEZ RN, KE, UTOLIRbDTHs, W, £H AP IADITE
FioTtk D, Wiz, Z20OMD% < 1F, BXADODHWP S THERIC XS ICRAZZEL LS, 2%, BxOBELDO%
wm%?uﬁﬁofméwfﬁﬁéﬁ?i%éwﬁﬁ BADVBREZOESTIRAL, W) e, DX BEA,
MCEIICRZZ) b2 —BIZL T, TBALD WS OBIIIEAT 2, ZEicTnEdT-&0 3%, ETEHA
Ltw(ﬁﬁ%%)MFEU;5kEK5$®HiJ%ﬁﬁ?%%%f%5.%mfﬁ@ﬁ&m5®ﬁﬁﬁti5
WCHZ25DD—8,) ITHYT 2D7,

3.2 A=Y LPEHDEE
D ED#EZfi%flioT, e ERL LY.

E& 3.2.1 (BBHOI—>-%) SENEHETH 2580 {2, } 1%, LTOEMFEZHALTLEE THHED 3 —
Oy ¥ TEMa— =%, THBENT

Ve>0 3N(e) (ﬂun>N&) — xm—xﬂ<e> (3.2.1)




W R e - FEE A BAAEECERE o http://www.math.kyushu-u.ac.jp/ "hara/lectures/lectures-j.html) 23

(F) ETEBGEL 20>, ZITRELEHEEZERL TR VDT, LOERICTTL 28ETXRTHH
B(EBE) ThHb 20D, z, BEBHFHEOTHE (KFThY) THVTHS, k&, Zoa—r—JSIDEHR
e e EVHBETH 2FHUMNMIFERHD 2 —> =S LFHLbDTH 5.

DR, T a—> —Floafk; 2 A LHESHITS

A= { {an} [ {zn} WHEEED 2 —> =71 } (3.2.2)

NI D A OBl AR R T, Kz, FEBIR~ TH B, ZUEAD 20070 {x,} & {y.} (EL5LHEH
Boa—v—3ThHs) ITRNLT,

{zn} ~ {yn} &l lim |Tn —yn| =0 E%2BZE (3.2.3)

LEET S (LOMIRIZTRT, FHEBOHMT, WHED N TEBETITWVES) . bbAA, ZNBARYIC[FEE
BRICZR > T30 E ) DIIFEHTRETH 525, LIFDER DD @

Rl 3.2.2 (~ [FEMERR) LORERR ~ 12HED ICFMERIRICZE > Tw 5,

GE) {an}, {bp},{cn} ZEE - =T 2. {a,} ~ {b,} &1 hm lay, — by =0 LWV FES7DT,
r{an} ~Hants BEX Han} ~ {bn} 51 {b} ~ {an}s FHS D ’C%%') MIEHERARTH 228, Zlda—
v=HDEEDIS

lan — cnl < lan — bn| + |bn — cal (3.2.4)
DHHATn — oo &TUE, HHABERIAT DT, FADWBEb X aiZtbrsd, 2%, {a,} ~ {c,} D%EH
INs, O

C DIEfFD TIC

EE 3.2.3 (RBOER) Lo A LFEMEMER ~ 2T, EBOELAEZ A/~ EERT S, Thbb, FEHE
X, BHEEDa—> V% ~ OFRERARTEl > TES NS [AEFED Z £ TH 5.

(i) COEIICERLL2O0DFH M o, B R ZNZRTFAMEEI T 2L DR (FELW, LEEIND,

COERIC kUL, EEida—v =¥ (OFEH) D ThD, W, BADPKLEE->TE2HDIFE DI
fioTLFEw, RoDIZEI (DFREE) BEELZ LI FCE>TLESL, TTXy oMok TEEIX
BHEEDOUIW?E ) Lo THRRIELUD L DD, SEHFEEETH S W, TERIE D & 2 B &
WY ZEILKESTDT, FREIFIDELAL»D Ltk o,

TIEHBD, bbBA, DETBIEKRIER, I oBrl, ZO—REPICRZ B3 ERZBRL DA T
ZHEBEEHRTHIERZRTHL, ZOBICX—IC2 2013 THEE,, of&aTtds, UTTikZo MHEfEE, @
BET, ZOEEDI T2 TC03HEZRLEA9. ok, 773 v FoUMIc L 2E&HE L ok (—30) X
ZWDHTATIRICL L),

() ETEHE a—> —JFIOREREERL b IED, COHCEUTOEY TH2. wE, a=[{a}),
2F D a LIIRFILD {a,} L) a—v—FITHE kI % Ta—>—FloFEHE ThHorLL L) EnLI2,
Tk

a “=7 lim a, (3.2.5)

n—oo

ZHOTWEDTHL., 2F 0, "EHEFAH - —FIOREHE LES-o7 8, FERICE TEIZZoaH
A=Y —FIDOMR, LEZELLVDE, UL, SREBZEZLTC0L2E8PTHL05, EXTnwia—v—7l
GEBBO IR Z FFD EZIR S 2\, (W, IEE, FEEOHRICHIRZ K72 720 a — > =50 )i hRE O &k
T%\»,) INTIE EOWREZ o ERIITE R, (R0 T, HOFTIE T2 OBINDOMRIRFEE LA X
&Mmoor DBHNOFEENFEE, LE-oT02DTH 5, FEE, DT TEBOWMHANERZ: &2 88T 25,
FERNE T2 OBIIOMIR,) 12 L 2BERDO 2 WERICE > TOWIERLP SS9,

() ETHOZFMERIR (3.2.3) 32 H-oTw 2300 E0w) &, Bl {z,} L85 {y,} DEEAEL L, &
EHoTWBDE, 7721, RicEFwiXHic, BHEOHE T THRIE) BFAEL VLI EBEEAEREDLS, &
BEEFRT 5 FTRMRE2Z 2 TR TR0, (EHR0DT, 2OXIIKPPILLHEHITE>TVS,
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BUF T EOREDIBI A DB LI E L TO 2 HER T, BARIEPD I LW 25
KEROW TRk ik a—s =5l THRL CHRD D, S0 TRl B85 55 %) REDPEEATTRTOE
BRIHETOLL) L) IETHS, TREGHIHOTHC &, DT 2 HOREIIH ) HT0ES I,

3.2.1 FBHORLA

9, SFETHERADHI>TOLHHER, ZOHLVER 323 TEIRDZDP, Fxy 7L TEII. GHEr
IZoWTIE, ZOrilHT2a—> S0l LTa, =7 (TRTDRT) EVILDBETFSNE, OFD,
Mo — —W@H@ﬁjkbf@ﬁﬁ®%ﬁ@%ﬁ kiU, AHBUELED {ror ..} L0 IO fEE,
EWVWH T LIRS, UIMORFEFU <, Hlo ) GEgE r LHC L E, ZOFREE [{r,r,r,...}] Z r TRTHIC
T35,

COBEREHEBORHTHOMIRNE LA L ERTELINS, ETBRREEE (T4 3RO AR 3 )
DT FEBITE D, 2L, UTTERT 2MWHBHESCHEBDONETF ICOWT, Ml O E M E 25
HWINT2D0IEUTTF =2y 795,

3.2.2 RMEEDEEDORE

FEER LIS HZAZVEVIANDBVEER)IDT, BioERDARIEZFTEL, £7, LoBHRIHE->
T, ¥nzRJFEHZzEZ 5 :

Af:H@k:{mdﬁﬂ“%}@ﬁﬁﬂ—v—ﬂf ml%:o} (3.2.6)

n—oo

bHrAEHa—> =5 {b,} LFAERGHa—> =% {b/} X lim [b, — b, | =0%%/AT. CDOLE, U, —b, bHE
—2—FITHBDT, B, — b, eNTHBESAS.

Wiz, {b,} WEHa—> —FDl, {a,} e N ZF>TETY, :==b,+a, 2EZ5L, 2OV} I1FHHa—
> —HTho, {b)IE{b,) LFEE ESA S,

D Ens, HaHHa— =5 {b,} ORIEER

[{ba)] = {{ba + au}

EEF2HEBDDD {an +bp} ERFE 0D a, +b, THEIEINEET) . 2%, HBRETICN ICA-> T
8% R LT b DOeEhs, FEEICE>TWwEDE,

g%}ew} (3.2.7)

3.3 EHoOMAEHE

UF, EDXIIC L THERL Z=2FHEOWEE 2T WL, ST FX v Foykic X 28K & 13EFE %
F FIIMIRESR O VIR ER 2 E& L, %@%&f%%@@?%%ﬂﬁ%%z%@ﬁ%éﬁ;w [E:Ihe %Tm(#
FHROXI—RAVMIUTD3DTHAE I LZEHICED .

o 7, WUAMREILEH, a—y —FORTEITHT BIEERDL S, EROMBEGRE TEFE §5.
o IO, D NEE MELALERIIES>TVEIE, ROINMBREITLICES L WHEZEID S,
o FRIC, ERINTNPEESHEE L IEE (B - #SEH0, 2Bl 2 3FH2nR7,

3.3.1 MAIEHEOESE

FEEOVHRERIZ T O L ) ICERT 5. lEU, UTOEEDFE ICERZRT D DD KERICHED D 2 BEDH
B, BHOIBETHHTEREVTHRILTSEDTH S, TNTIRENRD C Ev, 22T, wBHMIEFZAL
BAZPICLTTORMEEBRZO0ART T 5701, $3 NEHE, 2HC LT 2,
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E& 3.3.1 (R OmAl)

(i) 22DF Mo = [{ax}] & B=[{bn}] DRl a + B 1&, AEa—2 =S¢, := a, +b, DED B FAMEE v = [{cn}]
LEFRT D, £, Fa—p % GHa—2—Sld, =a,—b, DEDSFEMERE = [{d,}] LEFET 2. [FfEH
ZHEIANCH LI L TH TR

Han}] + [{0n}] = {an + 0}, Han}] = [{bn}] == [{an — bn}] (3.3.1)

EWHZLTHS,
(i) 220F M a = [{a}] & B=[{b}] DRI aB 3, A= —Fle, = anb, DED 2 FMEH vy := [{e,}] &£EH
5. [FAEFETETIZ

[{an}] {bn}] == [{anbn}] (3.3.2)
EWVWHZETH S,
an, (b, =0)
~i=[{fu)] EERT S, HEETHTIZ BEPPPILLREDTh, =0 DHEADOHEIIENTEVL),

[[?Zni]] . H%H (3.3.3)

(i) 8 o = [{an)] X BTHRVIER B = [{b,}] DT % i, B f, = DIE W B [FfEH

H

Th 3.

(HR) BBl T3 1/B Z2RICEEL, B16 o/f = a(l/B) LEBLATPXIZERBLIR Y (FHE,
Uiz £ 2L EIZ 258 T2 L), Ll 2 2Tid MU T 2HE % ARICRMEICIRT 5 5 78
ZHHEL T, BATHD K EWHETP>THS,

GER) VHlZ@E L CGREINIEF 2 B2 2212 L T0 2D TD 21 Th s (Fzflic e > THHT ) .
oa&ﬁ@rmju%t“ﬁﬂ@ﬁ@ﬁﬁﬁ&bfﬁﬁﬁhfﬁ,p@ﬁ@@ﬁﬁﬁ?gékbiﬁ,%$%

b {c,} EBa—2—FTH 5 I LBNET, W e, A a—> =Sk D»?
o Bl {c,} DEEIIZ a, 3 DIREILDHLD ﬁczﬁﬁﬁﬁ“%. ZDOLEE, A OFEEIZARICOMD JFITKE L 7%
WD) ?

HIZ, BRIEICOWTIE b, = 0 OROBWOBMZEDETH 20T, ZOoMEECFELRTRELDH 2.
MTTI NEDEHENL 2 A LEWEROH, 2D LD 200 MIEMEL kI 2 H, 2LoT, 2
DH ETMAIDR 7z THEZTARE I,

3.3.2 MAEEOEEDLERICHE->TWSRZE
PLEogEMZ MR, RC\wZd, 99 TH, & T2 220w, UTOEMBED L OHITHERET 3,

id 3.3.2 (MBDERNDHE)

() BHBDa—> =5 {a,},{b,} POFLVEHEI ¢, :=a, +b, £ dy i =a, —b, (n=1,2,3,...) &
®#T2L, IhoiFa—r—FIThH5.

(i) AEED a2 —2 =4l {a,},{a),}, {bn}, {V),} 3DV, {an} ~{a,} D2 {b,} ~{bl,} THHLETH, Dt
E, BLOWEHE ¢, :=a, +b, £, i=a,+V, (n=1,2,3,...) ZEHRT DL, {c,}~{c,}THS. (i)
DEINCHZAZICEZTd, L d, ZEERTDHE{d,}~{d,}TbH5.

GEW) 20/ bBEICTE 20T, MK (en,d, IKOWTOWE) 7 FIENT 5,
(i) SHURMHEE. {an}, {bo} DVEBIO—> —FITH % 2 & DEHIZ

Ye>0 4NV (m,n>N1 = \anfam|<e) (3.3.4)
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Ye>0 3N, (nun>N§ — wn—mJ<e) (3.3.5)

THHD5, myn > max{Ny, No} TUZ |ay, — am| < € D> |by — bp| < e LD LTS, 5T, m,n >
max{Ny, No} TlZ

len — em| = |(an + bn) — (am + bm)| < |an — am| + |bn — b < €+ € =2¢ (3.3.6)

IR D, e 3ERE->72DT, Thid{c,} 3a—>—FITHs I L%2RT,

(i) E#E {c,} & {c,} ZHRTH RV, HRICHEDDE LT i=a, +b, 2B L. {c,} ~{d} BLV
{cI} ~{c,} ZREH UL (~ DIEMERIR 722 SHERS LD S) {cn} ~ {c),} DMffiam CE 5. DU Tl {c,} ~ {c!} %
A (I} ~{d,} bFAKTH ) .

3T,
len — el = [(an + by) — (an +0),)] = b — ] (3.3.7)
THBEDT, WHUTn — oo £T2E, £ {by} ~ {V,} DEFE» X RIITL. Mo TEUADRS X aTho
T lim |c, — | = 02%EHTE 72, ZHUTEERDS {c,} ~ {dI} 1M & 7\, O

FomE3.3.2(0) I kiU, EBFD {c,},{d,} 1Fa—>—FIThHbh, Znsoa—r—FoFEEHE [{c,}], [{d.}]
EheA LERINTVDS, £, 6 3.3.2(ii) 1Z EORIRAED RETLOWMD HIck b\ 2 E2HET 2 (5
5, MORETT {a,}, {0} ZHOTMZEHELTY, {c)} ~{d} HDT, MEERACREMBEIZZ225). C
DR TER 3.3.1 DINE & WIEDEFR L well-defined TH 5.

RICFERZEZZ L.

i 3.3.3 (REDEENDHE)

(i) BEHEDa—> =5 {a,},{bn} DO EEZINLHHEI ¢, :=anb, (n=1,2,3,...) Fa—>—F5ITbH 2,
(ii) HEHD 2= =51 {an}, {a) 1, {ba}. () D35, {an} ~ {a,} 220 {ba} ~ {B,} THZET B, oL
E, BLWHBEES e, :=anb, & €, :=alb, (n=1,2,3,...) ZE&ETS L, {e,} ~{e,} TH5.

(GEWH) M 3.3.2 DAFHE LA LU TH 3.

() SHUIfEHE, 3= —FNEEREEIN DT, HERER M PEEL TTRTD n T lay, |b| < M 28
BOio (%H, Fxv 7325 . £, {a ), {bo} I —>—FITH2 I EDEH (3.34) & (3.3.5) ICk>T,
m,n > max{Ny, Na} Tl |ap — am| < € 22D by — by | < e DIXD 2TV B, fE>T, TDKIH 7% m,n TiE

len — em| = [(an — am)bn + am(bn — b)) < |an — am| |bn| + |am| |bn, — bm| < eM + Me =2Me (3.3.8)

DD 0, BTER DT, THUE (o) DA —v —FITH S T L ERT

(i) FRICHE b D E LT e = anbl, #EZ LI, {ent ~{e!} BET{} ~ {e\} ZAHTIUS {e,} ~ {e]}
PEERTEZDT, UTFTIE {en) ~ {"} 2RT ([} ~ {e} I .

(b} ~ (B} ZHATHOTHRS &,

Ve>0 3N(e) >0 (n >N = [|bo—b|< e) (3.3.9)

E%oTw5, > T, n> N(e) TiE

len — €] = |an(bn —b.)] < Mlbn — .| < Me (3.3.10)
DD ED, € > 0 EEL>7-DT, Z3UE lim |e, —e/| =0 ZEKL, {e,} ~{el} TH 5. O
n—oo

Lo 3.3.330) i Xkiud, ©#£331FD {e,}dFa—>—FThH3. koTIDa—>—FIOFEGEE [{e,}] &
LA LERINTVWS, /o, n#E 3.3.3300) 1 Lo RETLOWMY Hic ko T ERRIET 2 (H¥E6,
MORETE {a),}, {b,} #FOTHEZHELTY, {en) ~{e,} DT, HRIFALRAMBEEICZ2H55). 20k
12, 7% 3.3.1 DFFEDEZ T well-defined TH 5.
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RERICHI D RZ2EZ 5,

i 3.3.4 (BIDHOERANDHRE)

(i) ERITIFICR L R WA D a—> =5 {b,} 2268 L WEBHES ¢, :=1/b, (n=1,2,3,...) ZE&KT
E (b, =0D8AIE, Z2OnTDe, =1 LER), Ihba—r—F4ITh3.

(ii) B IIFICR L 2 WHBED 2 —> =51 {b,}, {0/} 3BV, {b,}~{b} THZ LTS ZDLE, HlLw
HEBI ¢, :=1/b, & ¢l = 1JY, (n=1,2,3,...) ZEET DL, {c,}~{c,)} THB. FRD b, RV, HiE
OIZh3EZATIR () ERUEHICTS.)

(iii) € RIIZOR L 2 WEBEB D 2 —> =51 {b,} EFHED a2 —2 =41 {a,} 258 L WHHEI ¢, == a, /b,
(n=1,2,3,...) 2E&£T2L (b,=0DHEIE, ZOnTDc,:=1LEHK), Inba—r—¥ThH3,
(iv) L RITIZHR L 2 WHEE D 3 —> =5 {b,}, {0} 3B Y, {b,} ~ {0} THD LTS, $t, HHHDa—
o= {an}, {al} BBV, {an} ~{a,} THBET S, ZDLE, HILOEHES ¢, = a,/b, & ¢, == dl, /b,
(n=1,2,3,..)) 2EKTDL, {cn} ~{c} TH5. (FED b, R b, X TITA D L AT (iii) £ UE
#I12T3.)

() {b,} R INORL v a—> —FlDEE, b, =0 &7%25 nZGREL» 2026, ZOHREEZ Lo
DX HICEZTYH, [FAfEEZ & DERITIZBIRZ -,

FIEEA :
M 332 DFHEIZEAELFLTH S,
(i) {an} BERIZICEL VDT,

>0 VN dn>N lan| > € (3.3.11)
EoTw3, £, {a,} Ba—v—SNeDT, EOSITNLTN »B3H->T,

)
m,n > N’ = lan — am| < 3 (3.3.12)

BWOID, ZITN XDBREL, 222 (3.3.11) DAY O K ) e n Z2—2MET S L, m >N Tl

)
m == > = 3.3.13
| > lan] =5 > 5 (33.13)

DD D. DFD, TOLHITKER M T, ap, FERTERODTHST, ¢ = 1/a, DEFHEICERTET
VWh, XS COHIES E, m,f> N Tl

|am_a€| |am—a¢|
m — >~ 3.3.14
om = el = o Theel = (672 (33.14)
DHEALT %, 22T, {a, ) a—>—FlThsr I Ludb ) —Efli) L,

Ve>0 3IN" >0 ( m > N" = |am —af < (5/2)26) (3.3.15)

DD N> TR 2H B 5, 5T, 2D el L Tm, > max{N',N"} Tl

|am — ag
_ < 2 P 3.

lem — ce| < (0/2)2 <e€ (3.3.16)

DIRALT D, >0 IFMERETH- 706, ZNEEI {c,} DPa—>—FITHs I L2EEKT 5.

(i) {an}t & {a,} I LT (i) EMUHEHwRZITI) &, ®2I>0EBBELR N D’H>T, m > N Tl |apm| > ¢
o al,| > 8 DRLLTWDBZEnbh b,

—77, {an} ~{a,} ZBXTHEHTHS L,

Ve >0 dN(e) >0 (n>N(e) = an—a;|<e> (3.3.17)
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E%oTw5, HE>T, n>max{N(e), N'} Tl&

/ ‘a’m — Oy €
Cn —Cp| = < 3.3.18
=l = el = P (3319
DIRD VLD, € > 0 IFMEREL 572D T, ZHU lim e, — /| =0 ZEIRL, {c,}~{cl} TH5.
(ifi) (iv) F® (i) (i) 1KHIZ @ £ OB (an EOR) 2Wibo771TH Y, RT3 0T, 0

EH 3.3.1 TOREICEEZRT. B8#£0LWIHIFIFZONREI (b, BERRINKL BV EW) T LETHE, D
B, EomiE3341ck->T, LD {c,}) FAEHBD - —FIch>oT05H, BXU {c,} DEHET 5 FEHE
FRETE {an ), (b} DI FIZE S ROEDBHIESN TS, 65T, EF331 ICKVBREE-BICERTE L.

3.3.3 MAIEEOMHE
VUHBHE DM E 2 A TW I 9. T FTEOIC

fhiE 3.3.5 (ABYMICHIZMAIRE) LCoERL WARHR % o, 8 WHHEOKHIZIT) £, ZOfRIFEKL
ELE B OVUAREE 2 2o 72D DIZE L\,

COMED VI E AU TOEENTHSE (IEEFICE >THHTE) . WE, o, VHEEDLE, 5
EFCOMBIEICE>Ta—y —FofEH o, 8 215, RICa+ B2 ER33LICL>TERELLLTS, T5L&
ZOFERIZ NOBEICHHBOR LA a+ 8 2fTob 00 6foNn 2 a—y —FIOMEE ICFELW»EW) X,
MHEICHHBORLEZ T L WIDIE, a=p/q,f=s/t ETBDIBETEL TEWT, NARDKD Ty
LTRLHETS, vy ll,) WAPERLLMARERE, P72 & HHEBUCRL TIMEED LD TH - THL
W5, ZIUETIY I ELEHEELREE TS .

SEBA ZHUIIFEAEHWED, SOLOICHHLTEI ). o, B0EHEORICIE, Iher2RTRELELT
an =, b, = B (BFHPDOD a,3) EH>oT0EbDZ UL X WIS, EF33.1ICk DML, :=a,+b, =a+ 3
(BEPOOG a+ 6) 1L BHEMEHE [{c,}] DT L EERINDE (FIPBREITLOMD HI2 X 6%\ LIFER 3.3.1
DPFTHERELE) . LaL, 20 {c,} DRTHEBUIHEHE o + B It 5w (22T + 1 3FEOFHEDOR
Th3). O

T, RIZIEOWL D2 EZHTWI 9, 9

EIE 3.3.6 (MEDFESR, A Eic>owT, fEHl, Kl 7zo, 2% ), EEDOFEH o, 8,y
IRFL T
at+B+y)=(a+p)+v, a+B=p+a (3.3.19)
FHELEI S L
at+(B—v)=(a+p)—v (3.3.20)
b7 b7,

(GEHH) FIOERICHES T, ROMAVBZNZNEABBINITEIN I D EEZUIR Y., o, B8,y DRETLE Z
NEZN an}, {bn} {cn} ET2E, B4~ 12d, :=b, +c, TERINIAHBD 2—> =51 {d,} ZRETLLT 2
FAfEETHD, a+ (B+) & foi=a, +d, KL TERSINZ a—> % {f,} ZRFILE TI2FEMEHETH 3.
Lo LERICKELE, fu=a,+dy=a, +by,+c, THDLDT, #iH, a+ (B+) FZ0HEINZRFILLET SH
i TH 5.

ZHULBEIZ a,b,c DIAIFIZ L 52 0TEZ L T3 2 6iltid#b o7 £ ) b DD, BD-DITP->TEL &,
(a+B8) 4+~ bRUEI {f,} 2#RFCETHRAMBHETH 2 2 DD S, 5T, a+(B+7)=(a+8)+~
ThH5.

Ik D LRI PIE D 75 b 4 { HERIC L TTE % O T, O

Bz222E0T0ahrb Llizvds, dEOHRE. o8 ZEEHHROGHEERT. —H, a,B INsh 5ok a—y —FloFEE
FrRT
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BIZHE £ ) 225 121d Z DHNITLDFAEZ V) 3 H 573, T TH 5.

EIE 3.3.7 (0 BIEDHEMIT) 0 EMEOHMILTH L., 2F D, FEDHEB a ITHL T,
O+a=a+0=«

(GEW]) MIMREITLICIR IS B WHEZICE>THE05, HEDRVHLDZ L-TREITRE Y, HHE 0 2
FTa—v—FlE LTIRUK, TFRCOESE R, THBES {0,0,0,...} 2HVE9. a = [{a.}] THIUZ,
0+oa=a+0RFER, FnlEdta, +0=a, CHLIEITHS, TbIIUEb LD {a,} &4 HUEIE
25, {a,} EFACHAMBEEICET S, -7, a+0=a. O

RIZ, MMEDHIL —a 13 ¢

EE 3.3.8 (—aDER) FHallHLTO0—-—a®, —a T3,

() —a? -1 aDBEEERTHIHLTERY, ZITIE0—a ETBRLL, MEIEL WEIZBROME
3.3.13 DMEEET 5.

KRR

i 3.3.9 (MEDHETT) o, BI3FEHLTS
(i) ETERL —a 3EOHILTHS, 2%D, at(—a)=(—a)+ta=07TbH 5.
(i) a — B =a+(—B) TH 3.

GEWD) (1) FEERNC X > T
at(—a)=a+0—a)=(a+0)—a=a—«a (3.3.21)

D30 oo, Zo4HUIF o DRFTC {a,} ZHOTGEIHET 2 L ¢, = a, —a, = 0 DFAEFE VW) Z LIk,
NFLBHA, Ericftiz s i,
(i) fEEEA (3.3.20) & 0 DMEDHNILTH S Z £ 5,

at(—B)=a+0—-p8)=(a+0)—B=a—7 (3.3.22)

TIRIEIHES 9. I3 sHRAP AN Z &

EE 3.3.10 (FEDEA) FED o,B,vyeRIIHLT
(i) aB = Ba

(i) a(Bv) = (aB)y

(ifi) (B +7) = aB + ay

GEH) TR TIEOREFAETH B, 2F D, a,B,y DREITLE {a,}, (b}, {cn} E LT, (i, ii, iii) OHFADL
FZHDFAIL DO TH 2 F2 R ER L, HlZIE (1) %6, af & Ba DREILIZE BIT D, = ayb, 1L > TERZ
N5 {d,} TH->T, af=PBad k)i,

FRRIC, (i) OMBADREICIEIEIT e, = apbpc, KL TEFEI NS {e,} TH DL, (iii) ODMADORETIZIE
12 fr = an(by + ) ICEOTEBEND {f,} THZ. (U b, 7P V2ZD LI ICHZ S bRANL VY, RET
DELTH 2 9E, HEE O 7 T AHRA LA G S RAES LT 5)) O

KIZ, Feiko BT,

EHE 3.3.11 (1 BFEEDHBAMUTTH D) FH1BIEOERICKE T 2 EQHMNILTH S, 2D, FED
a€eRIHLT

al=1la=«a (3.3.23)
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—~~

AEE) ok &I, 1 ORFILE LTHED 1 OEI {1,1,1,..} ZE>TET, a DRFEIC {a,} ED
MU FEZHETUIRY, @RIEECHEUEBI {a,} OETREHE ) 2 LR ZDT, HOMREIIELFAL o
Th3. O

R 3.3.12 (EAOKKZHNIE) TEOFEH o LFEHO0 I LT, 2O

a0=0a=0 (3.3.24)

e R
GIEHH) fRFIL2 L > TEHET 2 21T 7. O
DR E B a TN LT, —aZEEL7 (FF338). e T—1%20135%, ZEREFELRWL:

i 3.3.13 (—1 Ic&BHNTH) EEOFEH azER 5.
(1) 234 TEHELL ald -1 L aDETHH 3.
(i) —(—a)=aTh 5.

GEH) (1) a DRFEILz {a,} £T2L, 0—aDRFEITIE b, :=0—a, = —a, TELXINS {b,} THS. —
Ji, (=1) x a DREILIE ¢, := (—1) x ap, = —a, TERINS {c,} THED, b,=c, THDINP5, WHFIIFEL
FEREZERT 5.

(i) a DREITLZE {a,} £T5L, —(—a) DRETLIEF b, :=0—-(0—a,) =a, THRZES {b,} THBD, b, =a,
Eho, Zhida & UEREZERT. a

WL PREISED, £, Rz ERT S,

3 3.3.14 () €0 THLIE o = [{an)] @wzé i, HIDE 1/ OREL LTEET 3,

ZAUFSERBRISH R o T B

ﬁ%&&m(ﬁﬁ)iﬁﬁ%bkﬁﬁé@,%%Kﬁﬁ?%%.oim

1 1
a—=—a=1 (3.3.25)
a «

SRR :

W BIREZETL T a(l/a) =1 23EERV, FBEOFRINETICLSLCHIBIES>TH L2056, &
FTLHEUL, AELPTORELZHCTITAR AT TH 5.

a DREL%E {a,} LT3, ZDa, ZHVTh, :=1/a, ZE&ETLE —— 7KL, a,=0DEIAHTIEh, =1
892 — (b, DERT ZMAMEEN1/a THL I LRBEVHOERZDDDTH S,

SC, BRI VHUIRRRFOALZ 2T TR VY5, ZOMHRIE ¢, == apnb, = 1 ORTHERICKR S,
EFEE 1 Icfiiz 52, D F D, (3.3.25) 2NEHE 7, O

DLETRZ X9, MFEEESE E L wFE 2> Twu 2 HIZEAEHICHEHTE 2. HE OR/NBER) o ix
L ro EREE, UMOEGALELD, a DRFILOFKIEE a DRK/NDB—E TR R\, EHE EEMEIC R -
TLEI. KNBRIIXEITEZ 5.

3.4 REODIEF (Kv) CigxiE

7, 2200%EK (=a—y—JIoRfEE) BEDLI)ABIZEL DL SHERLTE
THHERLALIIE, 2203 a = [{a,}] & B = [{bu}] BZNZNOREITLHFHEDI I

j. EE3230DT
DH, FELVWEEZ
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{an}] = [{bn}] = an, ~ by = nlglgo |an, —bn| =0 (3.4.1)

ERDEE, DOFDLEZIZDA, a=BEWH T EIZLTVS,

TlF, EHEOMF CRKDABIR) 28AL L. MEDLCDIELTYS KT L IEARY I a—2 —FohibRIc
DARBEDH 2 D (EhoFAEEEZEZEZT0S) ) T E2RBICETIE, [{a.}=a & [{b}] =8 DKNE, Z
NoDA— —FDOMRDKNNE ) %202 BB L TERL TE DR,

F9HEME LT, DT oz L TH <,

i 3.4.1 (RBOKX/NMCET 2%EH) o, 8 2 (=FHBDa—>—F]) L3525, DTD3IDDHEMAEIFTN
TRfETH 2. (LLFTIE {a,} 1& a DIETL, {b,} 13 B8 ORETTDZ L))
A, TRTONREIL {an}, {bn} 1IDWVT, Ja, —by| 1En— co TREELRIIFPEREL 2\,
BT, {an} & {ba)} ) FERE, 0, <b, (n=1,2,3,...) BPEDEDLHICTES,
B. {a,} & {bn} 20 FERL, EOFHE e &L NDPHELT TTXRTDn > NITWHLTa, +e<by,y &
5 EHICTES,
C. fUETG {an}, {bp} 1T L R CIEOFHE e EEL, EEONREIT {a,}, {bn} 1T LT
EDEH N({an}, {bn}) BFEL T, n> N({an}, {ba}) % 51F a, + € < by, DD LD,

FERIZ, UTD3205MLTRTHAETH 5.
A FTRTOREKIT {an}, {bp} 1IZD2WT, Ja, — by| lEn — oo TIEEBITIFIRL 2\,
IS, {an} & {bn} ) FERE, 0, >0, (n=1,2,3,...) BEDEDLHIICTES,
B {an} £ {bn} 29 2 ERE, EOHHEE e & NDPEFEELT TTRTOn> NI LTay, > b, +e1 &
%5 XIHICTES,
C. REIC {an}, {bn} ITRTFE L 2 WIEOGEE e IFEEL, EEOMREI {a,}, {bp} KL T
EDHEB N({an}, (b)) BIFELT, n> N({an}, {bn}) %51 an > b, + € DI H LD

() BTRRED (9 F GEAR) {a,), (b} KL Te> 0BFEELT... EE5TW05, ZHUIKLTC T
TRTORETCICHED e > 0BFHELT... EE-TV3, bb3A, ZDelda,BICi3KET 2. k2L
exla—BlDoHn7E)

COMEDFHIZERILICLT, ZoMEICHEST W a< B REDEREZENTEI).

EE 3.4.2 (RBOKXN) 200K (=FHEDa—>—F) a & BOINMIUTDLIITEDS.

o (HH) a,pORETLEZNZTN {a,},{bn} T 5. {a,} ~{b,}2EFD Jim|ay — by =0 DI, 2D
ZOLEIRY, a=BLEDS,

o MEH341DA, B, COVTNLNRYZDEE, POZDEZFICRD, a<B LEDS,

o MEHI3ALIDA B, C OOTNLDBRYIDOELE, OZDLEEZICWY, a>B LEDS.

fnid 3.4.1 DA
AB,C EA B, CIEAEZORMEZRIFIEIZEAERLZD2S, A, B, C ORMEMEZGEHT 5.

C = B Dl

COHMNB Y OFMENEDVDLS (CIEFTRTOREILOID HicoVT, Bldd 2REDREIITLOHLY F7ic
2WT), C= B TbhH3,
B — C DilH

B 23RE DRETL {an}, {bp} LT EDET S, DL E, oFIC {a),},{b,} ZHFICE > L&,

EOBH N({d,}, {0, ) BEEL T, n > N({an), {ba}) 5 51E ap + g <b, DD (3.4.2)
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CEZEAMMILEY)., SHIBCZDHDLEDT, ATITRATILTHS,
(34.2) 28§70, {a,} ~{al} 22 {b,} ~{V,} TH 2L Z2ENTHTAHL). {a,} ~{a,}1F Jim. |an —
a|=0&Ww) T ERo7D5,

Ve>0 3N'(e) (n >N'(e) = l|an—d)| < 2 B by — b| < i ) (3.4.3)

MDD, 22T, BON & (34.3) D N Dilifi &k hKE v n Tl

b;>bn—i>an+e—i>a;—i+e—i:a;+% (3.4.4)
BIRD o, DF D, (3.4.2) BT B HAGEN S 1t

B = A OFFH
F7, BORDZoTEIUE, DXk % a,, b, 0 EORH>TET, HLOEI G, by %2, n>NTIEDHED
by DEF, n < NTlda,=0b, =1, THELRTS. T3, ZDa, b, i3 a,B8ORELTHY, »OF
RTDn>1Ta, <b, 2MrTDT, ADEBLEOEEMNMZENT VL, ZOBIID lim |a, — b, =0 Ziilize
EHRVOEHSHEDT (KHF v ), ADHPELMESNS, (EoT, B=— ADHNITEL,
A —=— B OiEH
Ric TA 2 51E By 2R IZEIESERT 2. MT, AT 2RETLE {an}, {ba} EEL.
ifﬁﬁﬂﬁm—@J=0TM&wJkm%:&%%w?&éb

Je>0 VN dn>N |an, —bp| > € (3.4.5)
B, ETAHAD, TRTDnTa,<b, THEPL, LD
Je>0 VN dIn>N by —an > € (3.4.6)

BERT S, OFD 20 {ay), {b,) ZfHo>TBYHLT S,
PLET A, B,C HAETH 2 B S s, O

() < OEONREM % TR T L TN B - 73— —FIOWES £ % TXTRD, 5 Ta=[{an)]
EWVWIDIFEITa= lim a, ZH-oT0EDE) LFTEZIE, FLOERIIFIICa< B a< B DUERITSE
Hich>T02 I EREH, MBLTECY. BIL, a<BThHoTh, RET an,b, DI HICE>TIE, M
W Tlka, >b, 2dbLtz0Ll, a=808&1302FThkoTd a, >b, EWVIFELHVESL, ZDLIHIAFH
BEEML T, FOEHRTIE RETES £ CERLOONERING, LvIBHICA>TL2,

PLEZIIZLT, ZORNMDBIELDEGWEZFF>TWBHEZIHL TV, KNDERKICIZ A B,CDI b,
HEDEVWHLDEHS, 7,

EIE 3.4.3 (KIMNIBIEXS) 2200FH M o, BIHLTIE, BUFD32D) 527 BHEICHILT 5 :

alB, a=4 a>p (3.4.7)

(ﬁ%)aaﬂwﬁﬁﬁ%ﬁ%ﬂﬂmﬂaLii.%Lf%mwwﬂzoﬁéﬁﬁ%m;ba:ﬂfﬁé.;o
T, lim |a, —b,| =0 TRRAVERICa< BB < aDELLL—FREITVKRD POFHZREIER L,
lim |a, —b,| =0 TIEARWVEAE, Mlicdb o7 k)i

Je>0 VN dn>N |an, —bp| > € (3.4.8)

DB D> TWBD, TITNEZIFORELESRLE, a,—b, DREIZ—EICR3ENUTO LI ITREING, &
w6, bLFEVREILEsRnESIE, WCHTHREV ,mBENT,

Ap —bn >€ DD Ay — by < —¢ (3.4.9)
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WM T B3I L3, A0, Ziuda,,b, Bica—v—FIThH3 I EICFET S, EEE,
V>0 AN (nm> N = ay—anl <€ D by —bul <€) (3.4.10)
ThHETHDT, (3.4.9) & (3.4.10) ZWfi7- LT 5 m,n IR LTI,
an >by+e>by —€ +e>a,+e—€ +e (3.4.11)

ERBBTTHED, TOREROMIAIL € =¢/2 7 EDWFIT, |a, —an| <€ FBELT0D, ZNTN B+
KEWIRFIC (3.4.8) ICBIN S ay, — b, DR G ~EIC R 5 T EDFEHTE 2,
fit>T, Nz2+aKRELLBE, (348) 6

de>0 VN dn>N anp — by > € (3.4.12)
F 713

Je>0 VN dn>N ap — by, < —€ (3.4.13)
DEL ST DARDIRY SLOFEb»roT, UL, E#34210kUE, 3412)1da>B2EKTSL,
(34.13) 1T a< B2ERT 5. O

EIE 3.4.4 (HEBE) HBEIED D

a<pB 2D B<y 51X a <5y (3.4.14)

(GEW) EF 342 12 kUE, TREL Ny & Nope ZFio T B8, IED €gpy & e WHIELT, n > Ny T
Ea, <by,—€wp BEOE N> Ny TE by, <cp— e D3N DEIITTES, 57T, n>max{Nyp, Npe} Tl
an < Cp — (€ap + €pe) DD 72D, EF 342D BIZIUE, Thlia <~y Z2EKT 5. O

N SVBR D SEOFEME»DIUE, ETERL KPR BIAYICRLDEL LD (B, Lo T3
TKAN; EFEIC) EWwoTRWESS,

TR 3.4.5 (BEHORABRNY) TED 29 M a < BITHLT, a<r <@ R3EHE r PERICHEET S,

(F) DRI DEMIHRDED, F@EOFHE r IS LT, = [{r,r,r,.. }] LEELTH S, Lo ERa<r <
&, E73.4.2 10X BFAEEOKRNBIHROER TAERXDRY Lo T2, EWwH)ILETHS,
GEH) a< B tl, 2NZTNOREILE {a,}, {b,} EFHL. EFE342 1 XUE, e > 0DFELT, K
SR NZLBE,
n>N = an +€ < by (3.4.15)

BT S, A, {an} & {ba} ZA—2—FIHRDT, Z0e>0IHLT N BEELT,

nom>N = = \anfam|<1—€o o |bn7bm|<1—€0 (3.4.16)

LIRVT S, BT, NN OMifkhbkEnmiE—oBELTELS.
m ZFEELTn 28 LT (3.4.16) 212 L, a, Fa, DEDY +e/10 DFPHICHFET 2H, BL b, 1& by,
DEDLY +e/10 DHPITHEET 2HE1 025, D% D, n> N TlE

%<am+§ o) m>bmf§ (3.4.17)

BDTHD, ETDD, aym &by ldm > NBSWE ay +e < by Z2HALTREDT, LD = ay+§ &
B = by — £ DRICEA L LD € DX vy THROTOS, 0, m BHELTELSLICLEDT, of &
BT EBEERR LOMEE S NGB TH > T, n>max{N,N'} Tlda, <o/ 20b, >3 TH5ILIEwS
nr.
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IC, o, B IFEHETHH T, OO EREIFET S, B2, MERERER j=1,2,3,...,M—1
ELT M) = o 4 B0 gz 50, CNEBTART A & B OBOFEKETHS. 22T, TRTO
T AMI) THIEIN %722 Ea—>—FTHENE, BLADODHFH L WERODERICH-TEY, »oOF
HBCTHD, LhrdIiutn > max{N,N'} Tt a, + ¢ < 1M 58X w7 < b, 2MLLTED
(€= yMd) —of > 0,e" = — M) > 0), EF34212&>Ta<~yM) < 3hfERTE 21,

LI bIIT, MERELTIUE a & B DIICH 2 HIBDMERICHAET 250, BARWICHIEZ KT %
HIZKDIEHATE %, O

EIE 3.4.6 (RBZEEM TV STHEMTES) EHOI o LIEEOFEEm L r < a < r+ —
m
L 75 AL BHEET B,

GEH)) BEHOBEFIE EDLDERTVR S, a DREILE {a,} T2 L, THUEa——F15DT, e=(2m)!
I LT N(e) BHIEL T,
n,¢ > N (e) = lan, —ag] < € (3.4.18)

DR LD, Z2TT, UTPTIEIDEIHRL> N(e) Z2—DELT, r=a;—e £BE, ZNHEBDOHKHRZ 7
THERZ ).
EC, TOLIHICHEELELLZHVSEE, n> N(e) TIX (3.4.18) 205

1
r=ag—e<ap,<at+e=r+2e=r+— (3.4.19)
m

_ . 1
WY o TORBHEPMEEINS, LPL IR ER3421CEUE, r<a<r+ — 2EHKL T35, O
m
TR & RANDBEEZLBRIZF 2y 7 L T BERDH 3 ¢

EE 3.4.7 (MERFIEFZRD)
Ha<y2»2pB<iublda+B<~v+4.
fi)a<y?»2B<dubiFat B <y+0.

AEFIERIE D, RETu2 - TRIHRTIER W, O

Y ETRABERIB AR DS DOT, T a®d THNE |of IED 5. AEROERHE L KT 2720, h
B 5 SERT 2 EMOMEE | || TET.

R 3.4.8 (IEXHENDHER) FH a DNEILZ {a,} ETHEE, HLOESND, = |a,| ZEET DL,
(i) 2D {b,} BHEHED 23— —FITH 5.
(il) o DILDRETE {a)} 225 b, = |a/,| EEET S &, {bu}~{V,} TH,

FEH)) lim b, =0 CTHZ0 BV THF G 5. L lim b, =0 DEAEIX {a,} b {al,} DL RITIPHT
ZHET CIChD D, 0T, ZOBAE ()([) & BICRD LD, MTFTE lim b, =0 TRAEVEAZEL 2,
@) Tlim by = 0 TRV, ZEh6, (34.12) MHED LI ICHERTIE T TAKER N % LUE, $RTO
n> N Tl a, DB EICAS (nIck5RE2) ) CEDMRRTES, #oTnm > N THUTORT

|| 75 & OMEHEE S L T
bm = bu| = ||am| — |an| | = | am — an | (3.4.20)

DY V>T0D, Lol {a,} 82— —FThH 27D, {TED e >0 LT N (e) BT, myn> N'(e) I
FUTIE EDFAD e EDAE LD, T (b} Ha—>v—FITHZ I LERLTWVS,

(i) (i) TOHHVI LI, +93KEKn Tlda, & d, DFEVBHELT, »Onickok{ks, 2ITIDk
IIWCKE R n Tl

by = b, = | |an| = |a,|| = |an —a (3.4.21)

!
n

UL ZTOBEMHEY, 220 y(MD) iy, D AR M) oRfEEE L TOFREERT
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DI NEODS, A {an} ~ {al} "D Tn — oo TERINEET Z. oD, {b,}~{b,}TH5. O
DLEDY¥ERD I, fR iz E&RT 5.

EH 3.4.9 (HHHE) FH o = [{an}] O HHHE ol %, by = |an| TE % 2 HIEG {b,) OFIEE, & FE
¥,

R 3.4.8 723 (1) LD (b} 1Ba—v—FlicoT w3 2k, (i) LOEHIRITLOWMY HIcksmwI L, 02
DML TVWB DT, ZOEHEE well-defined TH 2.

HH, MNEOEEIE Ta > 045 |a i=a, a < 0%5 ||af = —as 9225, INLHBLAA, RHILD:

A 3.4.10 (MEIHEDBIDER) KA a DIENEIZLIT 2 AT -

«a (a>0)
la[=4¢ 0 (=0 (3.4.22)
—a (a<0)

(FEHH) RFET0z > TS ZIEHTUIR Y, KNDEEDLS, a > 0 DEEIEZOREIT {a,} ELT
4y > 0 2T LONENS L, a<0DBEICIEa, <0ZMETHOBEND, o7, o] DRELTH S
by = la,| 1d o > 0 DRFTIE b, = ap, a < 0 DRI b, = —a, ZWi72T. #>T, a>0%5 ||a|=aTh
5L, a< 0ol |a|=—aThs (BEICOVTIFMES3L3(1) BEZHVE) .,

RBEICa=0D5AETHID, a=0 ) DI a DRET {a,} 2% lim a, =0 27 THTH-7, D
BE, by = |an| OHRO X R TH 255, {b,) DETER, O [laf| bXRTH 2. O

COMNED R\ &2 A1, TOHBZOTYHBLUTHL2pHrOHEIMERZZ LR, 25D (hoMELd
LEAZSITE)

v

RE 3.4.11 (MEMMERFI R D/ ILLATH D) FHa Lo THEIC o >0TH S, £7,

a=0 < |a|=0 (3.4.23)

Bhehilzo, I5I1, 220FE M a,B 1220,

a=p0 = la —B|=0 (3.4.24)
B LO=AAEK
lee + 8]l < [l + (18] (3.4.25)
DY 7o,

(GIEM) || ZEFHT 255 b, 23D, > 0 %7z L TWBDT, EH34212L->T, |af >0TH 3.
RIZT(3.4.23) & (3.424) DEBL LD, Eo41ET CITH 2 D CREIENE, 2 ZCTUT Tl (3.4.23) DAL A%
AZ . ((3.4.24) 1% (3.4.23) DHZELIGEET ) ZOERDPS, |af =0 LIZINEERT 2E50 b, = |a|
MERIIRT 2HTH 208, T4t {a,)} HEBL QIR T 2 H2EHT 2. 2D, {a,)} BREIL OO
51 (0,0,0,...) LAfETH>T, [{a}] 1FE¥REZERZL TS, 2Fh, a=0.

SAAREADINIL, @ 3.4.10 25T a, B DIEATHAE DT T20O0—FEHES ), bbAHA, THK3.4.9
IZb Eo T, RETLOEHITH L TUED LD ZAARER |a, + by| <an| + |ba] ST 2 FLAMETH S, O



RS - [EREE A BAEECARE B http://www.math.kyushu-u.ac.jp/ "hara/lectures/lectures-j.html) 36

3.5 REICHITZBEEOER

DL ETHEBAZ RIRER L 72, ZnTllid, HWEDWIROFEICRE NS, MROEHE LR EIZBEED LI ITH DR
W, TEE 20000 THMEDa—> —Fl, FLEBRINTVEDT, bio tEBRBUNTEI Lk, 4
LTEICHTWLHEIIT S

AFOBRH : 2o ldE K a L 20RF0 (HHla—> —5) {a,} ZRFCHE S BERH 2, HIZT CHT,
BENFERCH D LI % Ta—v—Fl;, bEHZL IS, {a,} DHEF n BERORETLTH 2 GHa—2 —F]
DIRTIE o108, EEDOEL I % EZ BORTFIEINEIZE2ATH S, 22 CliEE2RAT 5720, 5FT
WO, T’ EDOHRFIIEEORELTH L EZA20FHa—Y —FIOKEEZXNT 2T, L L, Ellm,n,p%
oz Bl a OREIC {a,} DEnHIZ a,) . —/T, FEROIN%EEZ LEORTIE LD EOFFIMC ANTE
L, B2l nE%MVE B :2@) .

BHIZ, ZEZTOWIENERD, 2L bFEBORFITTOEEED, DRI PLT VL IHIL, FEEITIEFEL o8
2 2@ yO A, GHEEICIZINETED an,b, BEZHVS, HE—DHIMME e THHT, THUIEED
BEb, BHEICRE L ZSEVRCETEZHWS, el MEED ey OXIRTEL T30 T, HHBUIIREL T
b, FEBUITFTEZTHENEL0RS, 2935287,

7, HHBORNEIZS ETEY o, 2 EEFEL, EROHMMEIXA LT |of LHLFIT2

9, WMRZzDHD hm ) = a DERIZSEITED, N TITIH. (FEHEHEL CORAHiE Tl TRTH
fi*ﬁ(@%ﬁ.“(ﬁlﬁ%%ﬁit, e EBHFBBUIIBEL T, Sl e NITHTL 3 e bFERILEB-TRY,) O
FOUTDOL)ICEET 3.

% 3.5.1 (REGIOMR) 50 (o012, (% 2O BIHTHBI) O — 0o TOMBEDER o« Th2
EiE, IR Y>HTH S :

Ye>0 3N(e) >0 (£>N@) — Hﬂ@—aH<e> (3.5.1)

TIHTL B REREB ST, HEBICHIRL COHEbAV. £7, ||| REROMERETSH 3.,

FOEEICHTL 2BIBERZITITHY, 2OTRTOEMSE (@ —a 0BT 25 XERMNEZ L2 8) |
ﬁ@ﬁ%m@@bﬁsiiétwgki%sﬁf%%.%OT,_®%ﬁi%%%k,¥ﬁ@ﬁﬁm®ﬂbﬁ;
A I N0,

f7, EREOFR ITlF, ZHUCRD 208 € <e< ' ZHITHBEB, ' DFIET 5. 16>, (3.5.1) T
De>0 IFHHEIR>THRVILEDTH S,

COERICHTL 2EEBEFHED 2 -2 —FORETLTHOTE L EBRLAENZ» P> TE ). a DRET
i {an)oe, EEE, 20 oRETTE (o), L, 29 —al = [{[20 —a.)}32, ] BOT, |2 —al <€
I

({12 —anl}iy] <€ (3.5.2)

LwIHTEThD, a—v—FoRBEFICET 3 RNDEEDS, THETOKRESR M > 00FELT, n> M
Tl 2 — a,| < e BIRYVIOFEEKT 2. fo T (3.5.1) 1

Ve>0 3IN(e) >0 YL>N(e) IM(e,l) >0 Yn>M(l) |29 —a,|<e (3.5.3)

LACHTH 2,

3.5.1 FEHERIGEI—I—FOINER%:

LSFECMED, THMa—  —HoRTEHEIL, EEZoFMa—  —FolREDZ L THE ELHRLT
El:e —— 1, TERPINEZERE L TRV ZFD LI RFBEHIITELRVITE) EDFERMNE T,
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L LS TRINRDERZIT5 D EP S, RICHRREHDPRYLE ), D LRBHEPD LI EBTES, Lk
FoTh, HHBICIERT 2137 0b D TEROMIEHE THMa—y —FloREHE L LTL2ERL VA
W5, TN RIIMLFEA L, LrL, AHEZERL Tw 3T a—y—dlicownTld, 2z EEJ
EREGE, BHYTOAHBICIRL TW 30 E) 2 MEICT 2FITE S92, Zo/NiiTlid 2 o
BEZTHED.

b D L EMICHEZ EXMLT 2 LU TO LI ICH 2, T, Hfla 22005, ZOHERKEETHMEa—
> —FIDFEE a DRFETLE LTS ETHEL o2 X )12 {a,a,a,...} (EDED a) £\0H bDMEEIT SN,
ZOHa—> =Sl Lt b0 (AfEE) 220 2FEMERLEED a THoT, 22T, a DIEEDR
T ESOTET, 2% {a,)22, ELTHALI, FKa BEHETHE5, bbAA, ERLbALES, T
¢ a =q EERTZHICED, B {a,}52, ZFEEF {aW)2, LABTHOIEL, 2 I CHEIR, o
EEINDONFSEL a RDD?2OFD

lim al
{—oo

H=a (77 (3.5.4)
EWVWHZLTHS.

STRALFHOEY, TOUPROIOFEIMUTOLIICLTICIEbd» 5, £7, NWROERICHTL 201
[al® — a| &) EROHMIHETH 223, HHEIZREILOMY HIZk SR wDT, a DREITGE L TIKED o
DHLD%ELD, a ORFILE LTEEED ay THE D% LD L, a9 —al = [{Jar —al}32,] £ 5. U
nIZk 606, (a —al ZHEZZHEEE jap —a| EELT0BE I Ebho Tk,

EZAD, {ag} & {a,a,a,...} DEETH 5 DT, ilirglohzg —a| =0T BT THS, 2%, (£
HDe>0I1ZLTN() >00FELT, £> N(e) <l lag —a| < e DD, ZTIZTlag—al=|a® —a| T
bhorllzluilide, Znix

Ve>0 3IN(e) >0 Ve > N(e) la®) —a| < ¢ (3.5.5)

2ERT 2. 24U lim a =a DEBRZDOLDTH S, O

{— o0

3.6 d—>—3IDUNKEER

WSHDEROMANEENTELDT, ZOLI RBLEDOERETLZ ) DOWIDFEIE) £ OED, I FLEE LW
TREMEDS D % DIF, FEE OGN L a3 —> —FNBYE L 72552

2= —HD o ERERR L 50N TiE, £33 Ta—s —Flolditt, 2R 0 Thre TEEOEEM, TE
B - THROGE, 2EIGEGDRRY, a—>—FOERIZS F THED,

EE 3.6.1 (REOI—>—%) EHI (D)2, a—>—FIThH % LiE, UTFHPRHOHTHS :
Ve>0 3N(e) VL>N(e) V'>N(e) |z —z)| < (3.6.1)

ZZD| | BREEDHNEZ T

(3.5.3) LU &) ICHAENTAS E, (3.6.1) LT EFETH 5 -
Ve>0 3N(e)>0 V0L >N(e) IM(e,0,0') >0 Yn>Me,0,0) |z -2l < (3.6.2)

ST, BADTFEHERZIOLIICERLE TERoa—2 —%, WEH 351 DERTHIEZ > &, oF
D, SFTHRAPERL CEL THHEED 3 - —FoRfEFHE L TOEBDES) RDOEN1T, MREHHOZ &
Thb, INEEMICES EROEEZEHICR S !

TR 3.6.2 (A—Y—FIEINET 3) £ 3.6.1 TERINALEEDa—> =5 {2} 1%, EHFK 351 0K
BRI % b0, Tabb, {20} IKEUTHEK a2 —2EED, (3.5.1) KT 5.
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CHE 7V L vwds, RLT7P Y2 Tiriwy, bL, {0}, OREIHEELS, 7
Y25 L, 20 OTRT, FLEBIBERTHIUL, ZHEESETEITCEL THEM D a -y —
1 OEEEIIEA>TOT, THHEFD 2 -2 =71 kDb Tl IADHE. ZDLHIITHSIADH D HDDH
23, XAk TEHEDa—> =5 IZ%>TLEIDIFE HHETIE WL,

IR, THEB D 2 —> =%, O8&EIFZD (HHEOEWRTOD) MRIEEL 20> 7D T, ZOMR ([FfiE%H)
BRI E L CGRO L HATHMBEZERL CE., SHBELCHE — 2% 0, FEHOa— —FloFfEE%
FLOEELTMZSHE —— PREICZ 200 LN WiRZE2S, FOEMIZZN0MNE LW L 25IEL Tw3
DTH 5,

b LEKD a—> —FlORMEEEF7- 28 LTMAZBEPEL 272 051F, ZOH 280 a— —F0Hik
WCEHBRIN, ZORMEENE LBz EA,.,. LD FEThEoTOLHEPHEL L 3081 H 5. ik
BIZWBRTH B0, TADEBRL CELERICHEL TR ZD X ) BH B2l BER L, EE5TW0W3E0D7E,

DIF, ZoOEBELREMZEEZEB> CGGEHT 2, 48, Ta—> %o, 2wz, oy (ER-T
RO, AHREFFIDOIE) 7 EIEFEDOHETHTL 20T, BUTTIEL DIEI W0,
3.6.1 IOA—Y—%lIcET3FER

AKEIZABHENZ, a—=3=FIZOWT, WOPDMRZITH. INSIFHRIBMMICRZ 200 Litkws, %
TIFITHRITIID I ETH B,

#E 3.6.3 (A—Y—FDEEHF)

(i) BRI D 2 —2 =5 {a,}o2, BEA SN EE, ZND OSBRI {an )25, EHLE, {an) ~
{a,} THB. 2FD, TD22FALE [{a,}] = [{a.}] ZED 5.
ﬁgﬁt,gﬁﬂmzo%ﬁk?,#ﬁf%%ﬁ&&%ﬁﬂmmﬁL,mmiﬁﬁﬁﬁﬂ%5i<§hﬁ

|G — Gn| < g(m An) (TRTOEAE m,n ITHLT) (3.6.3)
B SEBHNTES, B (o) =27 LEB T EICLD,
‘dm _ dn| < 2—(m/\n) (j‘f\\f@ Q%ﬁ m,n 0:5@‘[,“() (364)

Zi7e ST LHENTE S,

GEWD) (i) {an} 23a—>—FlDT
Ve>0 3IN Vm > N(e) Vn> N(e) |am — an| <€ (3.6.5)

DD IS T0D, e>0E NZEDXHICHEEL Tn > NICHLT la, —a,| 2EATHLI. a,) 1 {a,} DI
Nzp o, HnllMIGLTm(n) > nDTHEL T, an = Gpny EFTTRZIET. 55T, |an —an| = |an — )|
B"DTH5. m(n) >nBDTLEDEIZ (3.6.5) THIZoNL2FHEZEET S L,

Ye>0 IN Vn>N |an, —an| <€ (3.6.6)

DIRD LD EbD %, ZHUE limyoo [an — dn| =0 2L, {an} ~ {a,} PR SN,
(ii) KIZ (3.6.3) AT X9 % a, 2 BRI L X 9. a—>—FlDEH (3.6.5) 2k T, UTOFIET a,
(n=1,2,3,...) ZHRDTL :
1. (3.6.5) D Ve > 0 D&RDEIT, 2% Y IN(e) Vm > N(€) Vn > N(e) |am — an| < € Z € = g(1) THED L7zt
2%597% Ny =N(g(1) Z¥L, a1 :=an, 1 LERDD,
2. (3.6.5) % e=g(2) THD V¥ B X% Ny =N(g9(2) 2L, az :=an,41 LD S,

U@y OBRE/EHEAS, JNEHMHOa—>—FITHE. T5L "HE=HEED 21— —FloRfE, toERL->T,
NV EODERERT, o, 20FEME a = {20} ] LB L (3.5.1) PRLT 5
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3. DUTHERIZ, (3.6.5) & € = g(¢) THRVALZ¥ 5 K9 7% Ny = N(g(0)) 2L, ar:=an,41 EROD (0 =
3,4,5,...) .
TEDFiD 6 (3.6.3) I D SLDODIFHS D725 9. O

Fix Lo 3.6.3 D (3.6.3) DREHIZ, X h—BDa—>—FlicovThAh D7D, Thud "EHEDa— -4l
ot T I TERMLTEZ ). £T, oa—v—FlLix

EE 3.6.4 (—ROOA—I—F) BIPZEM X LZ2D LD/ Vi ||| BEZ6NTHS EE, REHILT X D
mH e (M e X) ZXD/VA || IKBETa—v—FlEwnT

Ve>0 3IN(e)>0 Vm>N(e) Yn>N(e) [z™ -z <e (3.6.7)

LERINDZDHDTHS, ZDLE,

ﬁ%365(:—9—w®%ﬁﬂ)L@ﬁ§354@@&f,ﬁgﬂ@)zo%ﬁt?,%ﬁ?ﬁ%ﬁ&&%ﬁ
g(z) TR L, a—v =4l {zM}e, 2 5#MIBIH] {y™W}e, 2 E5T, TRTD mn>0ICHLT

ly™ =™ < g(mAn) (3.6.8)
Wiz EIICTES, FIC, gla)=2"2LEoT
[y — y™]|| < 2= (mAn) (3.6.9)

27z L )ITTE 5,

(2 DBATNEDS M EBEREED, HE D DT 2 EPZ>TRRI LD TY™ L L) ok
B3 3.6.3(i1) DA & 42 < [T % DTl O

DT, BT HEZ R L THLC

fHiRE 3.6.6 o, B ZEE, {an},{bn} %, (3.64) ZWilT LIt > a,BOREILET S, TDLE
lan — bn| <217 + |l — B (3.6.10)

DD IeD. ZIT |la— Bl BEBRDOMENEE LT,

(LoZWwiFEHE) (3.6.10) TiX o — B 1358, Z2ooBIZEHHTH DT, ZoRIFZDF £ TIREKE
53, RYE
(lan — bo| OFMER) < (2" DFEEH) + o — B|| (3.6.11)

LHEIRETHS, HEE, SFECEr Er ZKAT2AELT, TEBMWY (3.6.11) EAUIFHS2HEI LT
g, Lo L ZOfioNFICHLTE, INTEHEDIIIRTHS, 22 THHLRL, (3.6.10) DX HICTF2IK
WiHEHE L, UTTHRABOFREETIENHZDT, EEIhiL,

(FEWH) E#&KICKD,

oo = Bl = [ {lan =0l 327, | (3.6.12)

DED, ¢, = |an — by| TEDSNDHI {c,} DFMESE (THZEZHDEK) D |a— 8| BOTH-o 7%

SC (B2EHEr H>T) {end] <Tr THBEE, ¢, & r DERIZOVTEZTA LS. EHOKRNNDER
kB E, ZHREFTITKRE R TR e, <r BRYIOFEZERT S, E-T

M >0 Vp>M lap, —bp| <7 (3.6.13)
DALT 5, LD p>max{M,n} 2 —2MEET 5 & |a, —b,| ZULTD X ) ICFHIIT 2 HMNTE 5 ¢

|an — bu| < |an — ap| + |ap — by| + |by — by| < 27 AP g o= (PAR) — 91=n 4y (3.6.14)
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(BAFD3ODEDI L, RAIDSD ERBDOHDIZ (3.6.4) 12X 3.) FEOFHIIHNLT, 20z 0L 5THH
FEFL LT 2 HEBOTEET 2005, LD r% |a— B 2EMT 2 X9 ICE 3 &,

lan — bp| <217 4 || — B (3.6.15)

BRSNS (bL ja, —bp| >2'""+ |la—B|| ZET2L (3.6.14) EFET 505) . O

3.6.2 IERDIREDER

s, FHEOa—> =4 {zO0)2, NE2 o0 L E, ZOWR o 2 BEMCHERL, (3.5.1) 7% 07D Z
EERGEHL 9. ZONITIEZOMROBERMERMRT 2, ZADERICHIRIC AL > T 2 FIdBR O TR T,
C DR ORI Z R T 5720, ZNZNOEL 2 LT EEHOREILE L TIX (3.64) Z2iili7TdbD2 E 5 Z
LI2T 3 (20X RREFETLNEND T LI, WE363ICKV SN TwD) . 2%, FEa® ofRFnz

(ze e g nE
|20 — 20| < 2= (nAm) (TRTD m,n>1127) (3.6.16)

EnBEHICREILE LD LICLTEL, LOEMNCITIFERERICS, mn ZTICKET 2B THSAo05 L)
IZE2DBIYTH S,

HIZ, fTERD a2 2701, bI—20BNEET 2. LoHE3.651Ck2E {20}, OwEY 4y
I {y ), Lo,

(O _ @) < 2=(r0)

ly 3.6.17)

(
T EIICTELDT, 20&IHI{yW) 22 (bLBA, 220 | | BEKDOHNEEZERT) . R, 2
hzhoy ofRFuz, LOoBRRDED,

gty — y| < 27(mAn) (3.6.18)

BT 91k, UTFCikyP 30k I IBAL D E LTI 2 LIS,
INETOEHOTIC, {20}, OBIBOMRE o 2EXRT2HNTES. Thbb, HRIOKS {a,} %,

ap =y (3.6.19)

LEHRTD, brobtfkEst, 3 CBRTINMDHHED a— =i oTwB3 I ER2RTDT, 5FTOEH
o 2D {a,} DFAMEEIZFEBREABE S, COFEK o = [{a,}] 23 {zD}2, DERROBHITH 2.

3.6.3 BRRORMIEIRHERT (FEHODI—2—5ITHB) &

SOBBETIEZ DX BEI {a,} ZEBLLLETTHS T, INDPEREERT2HE (0F ) T FHED
A=yl oTwE L) THHMHTIERY, 22TFET, 20 {a,} PWEHEEOa— —FITH % I L %iF
HL &9,

WE 3.6.7 LTEELL {a,)} WEHBOa—>—FTHB. K,

| — an| < 227 (MAR) (3.6.20)

DD 720,

5

2P, o0 BT RCEEBED S, a, bAERCTH ST, ZOBIINEHEIITH L 2 LI T05, 1E
FINPa—s —FDEIDEVIEED, T Fm>nib

|am —an| = [y =y | = | (5 =S+ (i =) | <yl =yl |+ =y | <yl =y +27" (3.6.21)
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DD O LICHERL &) (REDOAERIZ (3.6.18) 12k 3) .
DI L DBIIK (3.6.17), [|y© —y )| <2 L4l 3.6.6 55
S =y < 27 4 [y -y < 28 427 (3.6.22)
Ziit.THEBbN» S, Thz (3.6.21) LifE5 L, m>nT
@ — ap| <217 4270 427 = 227 (3.6.23)
MBEN DI Ebh s, ST {a,) -2 —FThH 2 I ENEH I N, O

DLED»S, {a,} (DFEE) 1ZHE»ICH2E R a 28T EPRIES N,

3.6.4 1ERICINEKT ZE
TEHVEVE, {9}2, P a KIURT 2HEZFEWL X9, DOROEHRD S
Ve >0 3N(e)>0 YL>N(e) |z —al<e (77 (3.6.24)

ZREIERW, KK, LD e>013%02AR T IRTOEBTHIRELED, TEOFEIEHETHSTY
BOERITE, 2O FEDe>0 3TEE>72S, Lo e FHEHHIICREL TEATCLHELETH S, L>TUT
TR e ZHHBUCIRELTEAZ S, (29 T3 LAHBE T 2H-> THERBTE 20 65,)

T, 2¥ —af < e #RETLEHCTHL L, EoHBZ

Ye>0 3IN(e)>0 Y0>N(e) IM(e,l) >0 Yn>M(l) |20 —y™<e (27) (3.6.25)

Y755, 22T aDREI {a,} 1 (3.6.19) TERLEEE VL, F2, BRAICHEY, 20 ofRFEe (2P,
¢
|20 — 2O < 2= (mAn) (3.6.26)

Pl T I ESTHBDIDLET S,
(3.6.25) e D 7e D Z L ZFHT 2720, 3, AHEe> 0 ZBEET S, R ln ZEEL (,n DGl RE
Sfhixpait) , |20 — | #HTL X 9. FOKE A p EFSTET (p DMWY LB T X I ICHHET % ¢

) =y < faly) — 2]+ el =y + [y -yl (3.6.27)

B oI [y — g HRETEOB D HOBRHIC XD, 270A) X RS», pldn X AF L 2T,
ZHF 2 Th D, R, BRYOELRETOWD HOEKE2S, 27" L hAZ W,

M EA DO |2 — 45| TH Bhs, ¢ i {2D)32, OINIIE L BRTERINAFISEEL LS. >
0, n kDS BV BHoT, y™ =20) BotDThb, LT, EATOHEI

2 — | = 28 — () (3.6.28)

LHIFTVE, ZoAMIHES6.6 D OIHIIT A I L3 TES,. D) a=2", 8 =2 LE o> THiIEZ T
%k,
|x;e) _ xz()n’)| <27 4 ||l — g™ (3.6.29)

%%, UEDS (pRBHFORETNUIEEL 5D Tp>n+1L56WICE3 I EIZLT)
200 —yM] <2 x 27" 4 217P 4 ||2(® — 2] < 2277 4 ||z — (")) (3.6.30)

ML T D Z EDbhoTz,
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ETIIT, WAAL LN BREZDUTOXIIGER. £7, >0 2FEICEET 2. KT, {x0)12 2D
=3 =PRSS MDD, TDe>0ITRNLT

VO> Ni(e) VO >Ni(e) 2@ -z <e (3.6.31)

LHB L% N()DEET DT, TDLIICN () 2HRDD. £72, Na(e) 22N < ¢ L2 k5 ISP T,
N(e) := max{Ny(e), Na(e)} LED S, T5E, £ > N(e) BEUWn > N(e) Ziili7ed n, LI LT, (n” >n > Ni(e)
BDT) (3.6.31) 5, [|a@ — ()| <e BEHIEEND. LT, (3.6.30) 25,

Ve>0 3N(e) VE>N(e) Vn>N(e) |l —yM| < 2 (3.6.32)
DEEH S Nz, a DIRFETE {an} 1 an =yl EROTH DT
Ve>0 3N(e) VE>N(e) VYn>N(e) |z —a,| < 2e (3.6.33)

EHET B, L ZADHBYD
vn>N(e) |2 —a,| < 2€ (3.6.34)

DEFTIZZDLITHLT |2 —af <2 THB I EEZEKT 205, K& (3.6.33) 1%
Ve >0 AN (e) V¢ > N(e) 29 — o < 2¢ (3.6.35)

PR S, I llim ) = a DEFIML S 20,
DLk, {20}, 234 DOIF - MR OB o (ISR T 2 H2EFHTE 72, O

3.7 REDERHME (EROEFE)

BBIC, M Eoa—y—FoWEanrs, BolicBiF-EZBorHo T EBOHERE) (N 1.1.1 D10 BErNn 3
HEHHEICHTEZ ). ROWSEST, LIcARZLOZERICEEL, ZhE BET3, BOLERAOEEKDE
THEEEZ S EL XD, SHICZDITERD S Di/IE (= BDOER) IKh>Tw3 L) Ra—y—FlZ2HRL T
Ak,

P EOMBEAMDIETH - T, SFTIIPoTEL Na— =¥ X ZEEE) IZ2EICIZETRE W,
T/, AHE, EHEOXMD VLR, 22, KF2EL DIENZDT, ZOMiTIEERZLED 7 *
Y Tay,a, bl ERT,

SOt (=BDOLER) O—2% 1 LT3, £, BOIGDOEDR Yy TS, o BERELS yy <2 TH3
T, y=2, %612, 1ZSORIMETH S, ¥R, 2< 2, BETED 2 2F>TETH2<yc B%RD
T, D zIFSICEAREODLS, £, ye SARSIFEERUMEITYy S O/MEICR S, WThoBEDL S
DER/MMEDTFENEZTC LESOTATIS XTI,

PS> TUTTldy <z1, DO ygS DEEEEET S, ZOHE, n>2E0< <2 IZxfL,

) —xl—;—n(xl —v) (3.7.1)

EEHET 2, FnlcH LT, 2R jIROVLTHEELTHD, 20 =2, € 5,27 =y eSTHBEDT, 27 kD
&ém%ﬁﬁftfr%ﬂ?fﬁﬁﬁuswﬁ,%ibﬁ?mjfudpﬂswﬁfutmj&&5.%:?
wy =2 LERT S

ECIDa, BEHEDPSHICSOIETH . 3512, ) =20 OBIFENH 270, 29 e shog ) e s
ThHo., —H, jo OEEDS 27 TVeS THrH 5, sTVESTLH B, foT, ZOEEDS v,y & 2

¥t orb e EERS. Inbs

0< 2y —Tpp1 <27 Yz —y) (3.7.2)
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BREHTED, DD, {2,} WERBHFARD 22— —FHDTH 316,

Mo C, ZDa—>—FIDOMR 2z = lim z, IFET S, K2, T BOLERTHS7DT, TEDyc BIZHL
Tax, >y Thol, :@Fﬁiﬂ“@negg?ﬁ‘%&xzyiﬁ%foﬂ%. 2%, 2l BOLERD—DTHD, z€ S
BOTHL, HlZae KON B ERDPEHEL VI EEZS 2L, B SORINILERST, EIEEL IV,

ZIT, 2<aBb R e SWhHott LTHRL). LD a, OMEIET2" 2 (2 —y) <2 —2,k2 X%
FoREBnEESTRE L, 2<a) <2 2a0T 2V BEELEZRTET LGS ZLIcB0Yz, oF D,
r XDINS g, BERETETCORIIZTT, UL {2, ) DIABHRFDTH -7 I LICHIE. 2FD 2 XD b
% S DILIFHFEET 2 1 S DIRINIGTH 5. O

Ba—y—3lThsl tizbbbA, m>n>N DRI |y — 2n| < qu:nl 2 k=l(gy —y) <2 "(zy —y) < 27N (21 —y) B L
DHENPLTD

7(B.7.1) 25 m>n ORI 0 < p—2m < 277 (21 —y) IR OHEPDD L, T0h 5 m — oo DHIR%E L 5T0 < 2y —2x < 277 (21—y)
DHREMCTED, HoT, 2—2>27"2(x1 —y) > d(zn —2) THD%H, z & 2z DMICH S 29 mEnrTe
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4 KD 2DODBAEDRFE

LHET, 25D OFEBOBEDE: WKk 2b0k, a—2—Fick2bD) 2L 7. MR, WiZFoRRs
MIEIC: 2. FHZ, 20200/ TlE-> 7 TEROEEK) BEIC HDE) bDONIRIEFICRICEZ EZAT
Hb, TITIRIOMERZILY BT 5,

FTRBYRT VLI 2O0DMROFERD TR LIZE->7TED, ZHUINIEMZRREE, EE, Yk
X2 TEREEOUIN, ThHBH L, a—>—FNck 2EHT THHa - —FIOFEE, TH-oT, INslE
SEOMELZEWRTIE THL, TRODHERY, LieL, TITHECTIRERZOLI A THL, TERL, M
TOEH4.1.1 DERTHZE DRI 15T ORGSO 2, VI RIELZDTH B,

FLFDBRIH : T ICELT, YIS X > TEo 2 FZ B E A a — 2 =S K > TE- 2 EED 2 Dz [ I
EZLHEBREL L, o E2XHTE0, TOREICBVLTE, UTOBREE2T 5,
o UIMNC X o TR L 72 EZBD 2R %E Reyy, 22— =S K > TR L 72 EBDREE Reaueny & H <.
e Ryt Reauchy DT TOEBED 2K Z ZNZ 1 Qeut, Qeauchy &5 <.
Reut & Reauehy PTLEXANT 2720, ZOFIZIRD, Rey DIGIE o, B,y 3L
o — 77, Reaueny PILIE z,y, 2 EHL,
0,1 IOV TIEHRVIETVHEVDT, Reut, Reanehy & DICHE LT Z M5, %57, IRELIFEE 22T
L9,

4.1 2 D0BREDEAEFY (EHERERIR)
A DOFREUTOEMICENIND.

EE 4.1.1 (2DDOBRORMENE) Rew 2°5 Reauchy “NDEFER S &, Reauchy 25 Reyy ~DER S T, LUT % i
T ODODHEET B ¢
o SIIEHHITHSE, 9FD, (1) a,BER PO a# B H5I1E S(a)#S(B) THh, Hig, (2) Stk
% Ryt DRIE Reauchy B, 2 F D Reaueny = {S(a) | € Reye} £ T3,
o SHEHITH L6, ZOWMERT =S ZELRTE DD, Z1UE Reauchy 2°5 Reyy “NORHFTH 3,
o ZDXHITERL S, T % Qeut, Qeanchy ICHIRL 72 b D% Sp, Ty EFHL &, TIN5 1EZNZ Qeus, Qeauchy
FOEYHIZE > THT, AWICEGHROBRICH S, DF 0, AEEUTAERBICHIEL TV 5,
o S, T 1% Ryt  Reaueny PIEFZIRFET 2. DF D,

a<B%% aBeRu LT S@)< SEB) (4.1.1)

Wiz b 7o, FHERIC,
T<Yy%bx,y € Reauchy ICHLT T(z) <T(y) (4.1.2)

Wi Y 2D,
o 51T, SET =511 Reys * Reauchy LOWRNER & ST 5, DFH (Onkzflice s L)

S(0)=0, S1)=1, TFTRTD ,BE R KHNLT Sla+ ) =S(a)+S(8) (4.1.3)

DD LD, ZORTIE, D o, B,0,1 1& Rey, DIG, FHD S(a),S(8),5(0),S(1) 7 EWFRIET 3
Rcauchy 0)7—_‘5?% % EH%L:,

T(0) =0, T(1) =1, FTRTD z,y € Reaueny N LT T(x+y) =T(x)+ T(y) (4.1.4)
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Y7o, ZOKXTIE, D x,y,0,1 13 Reauchy PIL, FUD T(x),T(y),T(0),T(1) 7% EFNIET 2
Reut DILTH 5.

(BHEDTE) EOEID S, T 13 Reauchy & Rewe DD THEL GAREMIENS, X DFEL CIZER 5.1.1 D%
DFEE SR,

COEHDFRICE UL, Rews & Reaueny FPUHIHEICE L CECHALBE 2 L TR Y, WHDOAZEL sk
Vv, DF D, FEEENIC TR bOFEES>TRVWRTH S, ZOUWERD 2 >OBRIENRZETH S, &
V) IR 7Z,

DTk %T ES=T"'%TEZLEMAMHERL, EOWEDIEDZ>TVEHERL KW,

4.2 E{&S OB

O TIZER S & BRI T 2. Rew 3. ZOERICED, GHBOUIN (A, A) O&tke (KiE) FU
Thole, TREE) Lw)iolsk, 1 20F8KcE (TH) & TIE) @2 20Kt L TwioT, T(I1 1)
& (A oUW 2, LDORRDOTFTTHE, LwIEKTHS., T, Ea=(4,4) 1D TIH,
TEH 226D >TWwiz, 2FD, 26N atn>0ICNLT,

1
r<a<r+— 2% reA#Or+leA' (4.2.1)
n n

Y52 E AR 2RO 2ENTES, CnEMOT, U0k A5 {a,), {d,)} 2

WAL 4.2.1 BHEBOUIN o — (A, A) % £ 5. - OUMICH L CHBBOBG] {a,}, {d/} # T L5 1080 5,

en=1TEr<a<r+1&%2X95%rcQz—2EY, a1:=ra):=r+1¢,7% (ZDLI)%rDfF
fE1 (4.2.1) THREEI LTV ) |
e n>2 TRUTDX)IIHNETRD S, a,_1,a, | TTEALELL, a<a, 1 +1/ntEo>T0E0E
hEES.
- bla<a,1+1/nTHNE, a, :=a,_1,a, =a,_1+1/n LRD S,
- dbla>a1+1/nTHNE, r<a<r+1l/nd2Or+1/n < ad, ; ZWd rzHO,
an i=r,al, =1+ 1/n LikD 5, (BDIESH)

(1) LoWskE» 5

ap<as<...ap<...a<...<a <ad, _,<...<d),<d] (4.2.2)

DI DT 5,

() n=10K0 r 0D HiE—ETERCOT, LDk IclEor {a), {a)} B—IKICZRE 540, L
L. UFTRBIDIIIC—HTHTHERS B —RITEDSNLHZRT,

() aa>ap_1+1/nDESICEMZMIT L) R r BWENZDDREZD, ZHEMTO LI ICEZ T X
v, 57, AFRr<a<r+l/niBa-1/n<r<a ltFETHY, r+1/n<a, ;dr<a,_,;—1/n EFHE
TH5, FoTHLDIFL W r 1

a—1/n<r<min{a,a, ; —1/n} (4.2.3)

2l THDTHD, ZDOX)Hr WHRET 512, Az~ T
a—1/n<a,_,—1/n (4.2.4)

THIUWERITH S, LH»L, n—1TDad, | DERICED a/, | >aDhD7oT0iDT, EORFERIIRH
Vb, WL r OFEMRGES L5,
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ST, ZOXIICERLZBONILLT 27§ ¢

R 4.2.2 Bk 4.2.1 TE> 7% {a,}, {a),} 1&

o ZNEDHII -3 —FITHY, Ho

o HWICHfETH S, DD, lim |a, —a,|=02D2%D 7D,

o« HIZ, (n=10WD r OHD HOEI E>T) BID (b}, {8} ZHR 421 T &, {an) & {by) B
fEichs, o%Dh, nlLrI;O|an —bp| =0 D% D 7D,

(F) FEBIROHERED S, K {a.}, {bn}, {d),}, {b),} DT XTHFEIEE L DD 5.

(FEBH) (4.2.2) D SEODT, Ficn >m > N %613, ay < am < a, <al, <ad, <dy TH5. HIT,
ay —any =1/N TH>7%256, n>m>NTIiF0<a, —ay, <1/NH»D0>a, —al, >—1/NDBRHLD, D
0,

Ve>0 dN:=1/e VYm>N Vn>N lan —am| <€ la, —al|<e (4.2.5)

BT R 7. HUE {an), {al )} DI — s —HITH B L EELTVD,

¥, EE»Sa,—a,=1/n%DT, lim |a, —a,|=0TdH5.

BRI, b9 oD (b}, (b)) BT 3L, b (4.2.2) KHYST 2 REMAT, BT a, < a < d, 2O
by < o <V, DD Vo TVB, DS ay, < b, BRERTEBD, Uy —by = 1/n THEDS, an < b, = bn+1/n
DGR CTE S, a,b DEFZ V> VKT LD, <a, =a,+1/n b TES. ThbL, |a, — by <1/nkD
7. BT lim fa, — b =0 THST, {an} b {b,} DT, 0

COMEICE D, {a,},{d,}, {b} ZRFTUIC SO a—> —FIDFEMEH [{a, )] D—2EE 5 I LDNEMTE S, ki

i, C ORERIEHIR 4.2.1 T2 — s —FIOIY 12 X 670, 3 — 3 —F1% v 7 SR ORI GE A 12,
i Rcauchy DIL & Al hH, FIT:

THE 4.2.3 a € Ry Mo = (A4, A) EREINTOLELEE, 20 alc ETHRLZ {(a,) 56 MEo 72 FMEE [{a,)] €
Reauehy % WG S # 258% § LERT 3.

TliE, ZOXICERLLSOWEZ VL ODHAREL), EDOL IS, SHEFHITL>TVEHEERTDED x>
ERERDT, THIET LT THRTEZ S,

mRE 4.24 FTEELEZ S, o, 8 €Rey ICHLT,
a<p = S(a) < S(B) (4.2.6)

Ziize g, TN oRHIS, SHHTH S 2 EAMERTE 3.

GEH) a = (A, A"),B=(B,B) £5%. LDokHic(AA) 2585 {a,}, (B,B) »o85{v,} 2 EHT
5L, ChBRZRENS(a) & S(B) DRETRICE->TOBDT, {an}, (M.} & AVTHAT 5,

a < BDYE, EH225 12U, a<r<B ER2HHK r PEICHEET 2., K20 &) BHEKD 2
DI <re ETBE, a<r <ra<B EoTn5, EROKNMPBETEERK 221 ZBHTE, ri,rpec A
POr,re€B, DFEDIEr,rcANBTHEIEDDNS,

ST, ETPELELIIC (A, A ISX LT LT L 2S00 {a,) 252, /i, (B,B') 26 LTt ko {1}
#EZ&H. L2L, a, €A bW, e B ThH>T, AL B ORICEPHSEbry—r >0DMREDL 72 A/ NBY
FENTVS, 2FD, IRTDIZDOVTH, —a, >ro—1r1 >0EDV>TLEY)., ZOHMEnITES R
FOHIEE S, EH 34212 kUL, S(a) < S(8) DEERTE 5.

JEIC, (42.6)% a>BORCLAVE L, a£B%51ES(a)#£5(8) BEHTES. DFD, §IEHHTH
5. O
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R 4.2.5 a € Qe DI, S(a) € Qeanchy TH 2. D FH, SIFHHEICHIET 2 (A, A) ZHHHIHIET %
a—> —SIDFREH [{a,}] 1ITBT.

GEWD) r= (A A EBBE LT 2. 208G, (A,A) 1 (18, (II#) orssThbhhEs0T, (I
B oBG%%2% (bb2A, (ITA) OBELE(FELTH2) .

T, (IIA) DA, AR r UINOEHEOLE, A 13r X ) KRESOWEHEO2E, s30T, ZoUkiicx
HLABEa— =5 LT, ap=r (TRTDNT) 2E2HNTES, Z0a—y—FlIck 2EEEHEIZ, K
FICK DS r ZERL T3, O

PEE 4.2.6 FI8 S XMMIEE L TRTH 5. BIAIEIER S, S(a+ B8) = S(a) + S(8) TH 3.

GEWY) 2T 5 (ERERE S 2<CEL) |
REK 42112062 C, a,B &y =a+ BITNIET 285 {a,}, {bn}, {cn} ZTEAI. {an} 1F S(a), {bn} &
S(B) ZETDT, Bl {a,+b,}1ZS(a)+S(B) ZEL, {c,}1dS(y) 2£T. I TEI {a,+b,} &8I {c,}
DEMETH 5 2 & 2mElE, TNoDFEUERZRTHIGHTE 3,
T, Z2DMEN DS, {a,} & {b,} 1E

an§a<an+l, bn§ﬁ<bn+l (4.2.7)
n n
Ziilz LT 5, IERAES 2T 2 (EBL2.3.7) 26, ZoildzRL T
an+bn§a+ﬁ<an+bn+% (4.2.8)
DY NED, —T5, ¢ DTTIE .
cn§7:a+,6<cn+ﬁ (4.2.9)
iz L Tw3, ED29o9h5,
an+bn§a+,8:'y<cn+% VNG cn§7:a+,6'<an+bn+% (4.2.10)
2%, )
|an +bn —ca| < — (4.2.11)
WD 7Dl EBbhr ot TITn—oo &THULE lim (an +by —c,) =0 &% 5DT, Bl {a,+b,} & {cn}
DRETHD, %D, INSDET S(a)+S(B8) & S(y) =S(a+8) IFE L, O

INT, SHEHICE>TRLRZIRE, DRI EHEEHITE 2, £ICh > TL 2RI T ZHE L Th
5, 44HiTH %,

4.3 EBRT OB

GEZT OHZMELX). 9, € Reaueny 20 EDF-TL 5, ZHUIHFMa—v —JloREHEE L TER
L, 2ORFE {20} LT, UFOEI BbDEMRL LS. 20 (o} 2M0T T(z) KHNT 2 EHKOYI
WiE BT 25 ) Th 5.

B 4.3.1 © € Ry, ORFIEE LT, EEUTMINCH 2683 —> —F1 {2,), 5 & CERIERDCTH 3
3T — > —F (o)) DEAET 5.

(GEH) A 3.4.6 IC X 1UE, fEED @ € Regueny IS LT, 220 S THRER GERT 2 HEEBEET
%L, 92%Fh, Bzl En>0ICLT,

r<z<r+1/n (4.3.1)
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LR &) RAHE r WO 2HSTES, ZITUTO LI ICHI {2, ), {2} 2ED D L, ZhoHEOK
fEzfiled a—>—dITH s 2 BT Clibh s, SOMBIZHEFERD © 23 Reyy DIED Reauchy PIL7ENT DEL>
T, MR 432 EARBEMICIHL 20T, FEIZEET 5.

BEL 4.3.2 © € Roaueny 2 & 5. ZOFEEIIHN L THEBOEI {2, }, {2} EAHBOES A ZDTD X HITE
D5,

en=1TEr<aex<r+1¢t%2k95%rcQz—2FEY, vy =ra):=r+1&32% (ZDXI%r D
fElE (4.3.1) TRAESN TV ) |
o n>2TIFMUTD L) ITMNETRD D, 2, 1,2, 1 FTEALEL, x<z41+1/n LHES>TVENE
hrzils,
- blaz<zy,+1/nTHNR, 2, =24 1,2, =201+ 1/n ERD S,
— bl >z, +1/nTHIUL, r <z <r+1/nd2r+1/n <o ZWT rZHDO,
Tpi=ral =r4+1/n LROD (ZA%r ODFEIERERK4.3.2 E2CHELT X ) ICHEHTE2) |
o LD {z,} ZHVTHHERDEAS A%

A::U{re@|r§xn}:{r€(@’})5n&:ﬂbfrﬁxn} (4.3.2)

n=1

EELT D,

(B) LoWE» S
r<z<. o, <...<x<... <z, <zl <. .<ah<a] (4.3.3)

DR OID, ZLTHEL22ICWE LT, U2 7o,

R 4.3.3 MK 4.3.2 TIE> 7 {2,}, {2} &

o TNEFNFHE a——FITHY, O

o AVICHETHS. 2FY, lm |r, —af|=0 2% D7D,

o MO [y} fy,} EMR 432 THEB L, {2} & g} BAMTHS, %D, lim [z, — ya| = 0.

¢ HIZ, TOEIH (e} & (g} DENETNDSEA A, B WK A32 1S TIES &, (A, A) & (B, B)
FFRUEHERT.

() AD—HEHEDT -2 0 Lavoud, HUASEERTUIN (4, 4) 2 O8), QT8 ML T23ED &
D2 LR LT,

GEH) oD 3Dl fimiE 4.2.2 DFEH & A U D ClE, FEIRED & 2472, A:={reQ|H2 n XL
Tr<az,}, B={reQ|®snicLTr<y,} tEELL). TDLZ

a€ADDatx b afEREICFI>TELLE, ae BPED D (4.3.4)

R L 72\, b LIANELIUL, A B OREZNIC L CABOSERZTINT, AL BOBEALLTHE
BEZz 2T ThHs, Lwzxb,

T3¢, o EEBOEAEIIEREEOES A BIZERELT, A=BLths, 2F)INoDERT HFHED
HELw I (AA) = (B,B). —JxzPEHEEDEAEIT A# B Litkwyy, Zuk (A A),(B,B) BH—DH
Pz lTHYT 2 (ITH) (A OUMTh2HELERL, LIEVHEHLUFEHR (HHE) 2R ITHEIERTE 5.

TlE (4.34) ZFFHL k9. £7, ac ALlE, HBENPEEL Ca<ay LH>TVELIEREKT S, /2
Da, ke, <zZHZLT0S, #oTa<xeTEHED, Gldatc EIRELTVEDT, a<zTH,

ST By, Fyp <z <y, +1/n ERDEIMf>THSE, ZITnZRTICKEL EST,

Tr—a 1
= 4.3.5
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2 k)iIcL &) (ZDX) % n DFEBHEKOMEELS) . T2,

1 xr — +x +
o>~ > 2a:a2 >a2a:a (4.3.6)

BN, DFED, a € BTHDI LRt O
D {x,} ZHOTUTND X ) Il (A, A") EERT %k 5,

ERE 4.3.4 x € Regueny WKL T, MK 4.3.2 ICH> THIBOESG AR ERL, 0 ALK > THEEDYIW
(AAY Z2E%, 20L& xh o THEEOUIN (A, A") DETEE Roy DILEARD) | NDE/RE T LEHKT 3.

TlE, TOLIRCEBLLET OWEZ W O0HBRE), SOLEZLFAILL THEFICHES>TVEIHEEZRTDIL
L ko ERELDT, BELIZT S,

M 4.3.5 LCERLL T, 2,y € Reaueny KN LT,
<y = T(x) <T(y) (4.3.7)

27§, TSRS, THHETHZ 2 EDHRTE 5.

GEH) T(x), T(y) ZRTUIW% (A, A),(B,B) £ T 5. DHNIRLZfm@EZf) 2L TESD, bR
KIZESTHELTEI), <y tlde>0EN>02H>T, n>N Tlda, +e<y, 52, ol
iz, y DTRTOREILICOVTHE D 72ODT, KT ETHR L7 {z,} & {yn} ITDOWVTHED 2D,

I, {wn) {yn} BEBICHEH -2 —F1HDT, LD e>0INLTN >00EELT,

m,n >N TIE |z, —zn < % DD yp — ym| < % (4.3.8)

WD 722, > T m,n,l > max{N,N'} Tl

€ € €
ym—xz=(ym—yn)+(yn—xn)+(mn—xz)>—§+6—§=§ (4.3.9)

DD leo, ZHUIOFED, mil>max{N,N'} Tl o 13 EAR y,, LD DD LD /3 72F/NI VT & 2K
T2, 2FD, reA, Thbbr<z thdrid, r<z<y,—¢3ZmlTws —J, BOidr <y,
DL BbDTHS. I, B\AIZDP R LLREID /3 DAMEDKEZEATH2H:HN’ DY,
DlEDs, ACB»D B\ADPER THELEZIZH-oT03 I Ldbholk, JHUIERK 2211k L, T(x) <
T(y) »oT(x) #T(y) 2RKT 2. 2%, T(zx)<T(y) TH5. O

R 4.3.6 « € Qeauchy P, T(x) € Qo THS. 2F D, T BHHEEINIET 2 [{a,}] ZHHBISHIGT 2
G (A, &) 18T

GEHD) BARMICPoTHNUET RV, WK 4321255 {z,} L LT, 2, =2 (TXRTDEHI2) L) dD
BEND, EFASAIHESTAZRNEL L, A={recQlr<z}t%2. ZDXI7% AdolEolHHEDYIN
(A, AN I8) Thh, FHEERT O

R 4.3.7 BR S IFVUHEE L AT hH 5, BHIAITIMERS, T(x+y)=T(z) +T(y) TH 5.

GEWY) 2T 5 (ERERES 2 <CEHL) |
x,y D> SRR 4.3.2 19> THI {2}, {yn} Z1ED, BB A B OELRT L. BRT OEEDNPS, T(x) = (A4,
T(y) = (B,B") TH Y, F7 Rew CBIDMEDEEDS T(x) +T(y) = (A+ B),(A+ B)) TH 3., i
T(x+y) IKELWHEEZGFHL 2w,
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ZOEDHDESRHFEE 2 = o +y 2 SHR 4.3.2 156> THI (2,) #EZHE2 I 25, “hERBLT

1
x2n§m<x2n+77 y2n§y<y2n+

o o (4.3.10)

Zli7z L TCWBDT, ZOMA%E LT 2, = Zon + yon VS L
Zn §:c—|—y<zn—|—l (4.3.11)

n

B 7eoTwb, £, ZOMRIED?S {2}, {yn} 13 & SITREHFRIM A2 DT, {2,} SIAFKHEFTIENTH 5.
PSS {2} 13 @+y 10 L THERK 4.3.2 2381 L TR 72800 £ e 5. 2 2T {20} DEDS C = {r € Q| H
LIl L Tr<z,}2fFs&, T(+y) Z(C,C")ICOELWI EIZZR S,

ETAD, TXRBRTLODTLICC=A+BTHs. £>TT(x+y)=(C,C")=(A+B),(A+ B)) 2IL"H
b, ((A+B),(A+ B))= (A, A"+ (B,B") =T(x) + T(y) L2 LamEIGEHI NS,

BBICC=A+BTHbHILZRLTEI). CCA+BLECOA+BOMGAZRY, £7, reC L)
CERHLIZnICH L Tr<z, =4y, EVRITEE, ZDEE, r=r1+ro D1 <xp,79 <y, ETRTE
T, ZDEER M €eADPDro e BOKRDIID, DF), CCA+BTH5S,

HWiZrc A+ BRolEm cAtrne BeAWTr=r +ry EHITFTT03ED, A B DEERDS ni,ne VAL
LT <@pyyr2 S yny DD IO TS, 3y, y, DIAEBRFIEMNEZ 572D T, ny L no DELL XD B RELn
Tldr <z, &1y <y, DM 72D, fEoTMAZELT, r=1r +r3 < 2p +yp = 2, DD ILDODT,
A+BCcCTdh? O

4.4 T =281 2DFD2DO0BRORAEY

STRIZIS, ST IRHWICHEROBRICH 2HEE2Z L OZ ), IO nEiUL, S ETHZNFNEHGTH 2
ZENDbRB,

Rl 4.4.1 TED x € Reaueny 1SN LT S(T(x)) = IRZLL T 5,

GEH) BARIIZ T(x) & S(T(x)) ZHEL TH 2D —FDLD D LTV, € Regueny VG A 6N E E, FER
432D %9512z DRFIC {x,}, {2} ZERL, ZN2flioTER434 DT ALY (A A), BLUOZhD
KT T(x) € Royy ZERT 5.

SEIZZD o :=T(x) I S ZFHIE DT, #R 432D K18 {a,},{a,} ZF>THEI. 2D {a,} &
B2 —> —=5ITH 20 5P DI (Reaucny PIL) Z2HL TV 21ETTH S, ZHUIITLA DIHFERD € Reaucny
EFHUCTHZ EFVRWERE, Zhucld, bbbz dRETLTHo {2,} &, VWEFES>TEX {a,} VHEETD
HH2FE AR,

ZITINSDBINDEHRZGR L TA LI, T, {,}, {2} T2V TII,

mn < @<, A —mn = S w, ERETRUN, o G5 (4.4.1)
n
ERB koot
RIS B4 A & {2,) OBIRI

A= J{reQ|r<a} (4.4.2)
n=1
THotz, 2FED, AtlE, HEZnICWHLTr <z, DO L) BB r D2EKTH 5.
ST, {an}, {al,} £1F, WK 4.2.1 12 K4S,

1 - NN
an ST(@) <dy  a—an=o, oy WEEIGRRN, o, KA (4.4.3)
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ERBEIIMESTH S, SWEERT(x) & x DERVDLLRVDT, TOFFETlEa, &z, DEFREDIFICL
W, L LAY, RMOEdH 5.

Thbb, UMOROKNDEEDPS, a, <T(x) Llda, € AL WIHITLETHS., MUK, T(x) <d, £1F
a, e A LEIRTH S,

STMRIT, (4.42) 25, sc ABSIEHZ mPHIEL Ts <y, DD ERX B SRV, —J), te A Ew
9 2 kIR, E‘@J:")&m%%o’(%“(%t<xm WD 272720, DFEDTRTOm I LTt >, THDHI L
ZEWRT S, IhEk s=ap,t=ad, ITRHLTHE) &,

an < Ty, 725 m DAL TRTD (IR LTal, >y (4.4.4)

DM CTE S, IC, x, FAEBHEFVEMA DT, a, <z BB P >m TS a, <z, BIRD LD, H>T, LD
S a, <z POME>NEDE MBHFETIENELSE, FITHRIDLZmIZEFELLLEDE, 22T, m>n
Wiz 9 m T

an < Ty < al, (4.4.5)

BT ODONFHETEESZ D,
NnEfAVTa, —z, 2L £ 9. FT EOm ZHNT
lan — xn| = |an — T + T — Tn| < |an — Tm| + [Tm — Tn (4.4.6)
EEHiid 5, 22 Tal, >xm >a, Eoal, —a,=1/n25
0< 2 —an < ~ (4.4.7)
n

Thsb, £, x, WEAERFMTH S 2 L & {x,} DWKIEDPS m >n TlE

1
T, <z < T <al, »o 2l -, == (4.4.8)
n

THHDT, )
0< @ —xp <) — Ty = — (4.4.9)
n

fmc& %, DE% (4.4.6) KRALT,

1

lan — x| < — (4.4.10)

L
n on
TH2 I Ebpol, TN HELIC lim |a,—2,| =00 TE S, 20, {a,} & {z,} RAMETH-T, A
U9 (=fa—>—dloEE) 288 5. {a,} 13 S(T(x)) &2, {z,} 3z Z2EDTD5, fiF, S(T(x) ==
D3 am T & 7e. O

INDHEBIT

R 4.4.2 S, T 3 HICEHHTH 5,

(GEW) BECH 2 HIBCS>Th 5, FEIZEHZ, Sz S )12, S(Rewt) = Reanchy B L P T (Reaneny) =
Rew THHZ EEFAITRY, SHRey 25 Reauchy “NDFRIED S S(Reut) C Reauchy TlEH 5. 720265 S(Rewy) D
Reauchy 5 & O T(Reauchy) D Rewt ZREIXFEHIZHED 5

ZIT, fEED € Reaueny 28D, TDx 2 T TERLZM R a:=T(x) 2ZEA5. az2FEE S THTL,
&0 S(a) = S(T(x)) 1IC% %28, AiEFmE 441 1Ck>oTCzilFELw, 2D, x=5(a) KTz c S(Rew)
D3N 1D, THDMEED z € Reauehy W2 W TED LD 5, Reauchy € S(Reus) TH 5.

[AREIC o € Rewy 225 HFEL THHT 2 & Rewt C T(Reanchy) D52 5. M EDS S(Rewt) = Reaueny B & O
T(Reauchy) = Rews PSS N, S, T 13FLIC2H7Z LS A1 O
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DETHRELEFVOTHS., THTEM AL DG TEL, ZOFE, Row & Reauchy PIIORHE T, DUl
RPN &AM, 22D B IS EBROBIRICH 2 b ORI TE L, TiudoF D, WAREE S ANBIRE
LA BBE Reut & Reauehy PEBHEZEZTHHLL L V) T EZEKRT 2. o TIOEKT, YIWMHICX 29%
DRER Ry & 23— = X ZHEK Reaueny 1AL D EARBE LD,
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5 REO—EM

STHRBIC, EEON 111 2l TR K 1321tk g2 2L 23L& 9., E L DIckEs LE-
=D LARIEMET, A4k TAFE 1.1.1 27T K IZWA WA H 217 EY, MHREHES A, MRZ2Z2 21,
ENBFELCDBDEARARLTEV,) EW0wH) T ETHD (L) EMERERIIUTOEM5.1.1 22H) |

OB, O/ —RZBEDEOLDIE%L, /—MIEED 250 oREEME) T&bhIzT 3o
Lok, ZZETERTCELDT, BRTOFBILICLED, RICRA, BERLELS >THKTEDT, Z
NETOEID LR (VI XOAREY)) 1IThoTw32, TEBEV W, &E, ZoE2EIT:YLZ-TIE,
B D CHREWNIZHB1F 72 T8 (Zahlen) ; @ 2.5fiz5%41C L7,

FEDLIA, HEOMBEIZZOED ML E 511 I EALEENS, ZOERTHIEIZD IZDRBHEL
EWV) ZEITRDZDED, HIFEDBAIEKIEZZNHSICEREH L LEAIDT, Z0FEBTEL.

GLBOBHH) 2 TIIERONE 1.1.1 2 T80 %Z2 2292, TN6NEEWIZ TRAIL, bOThHhsr I &
BT, ZFITEZ200% K &K' LEL, £, KDJtlda,b,z,y % s, K Ot d, b, 2",y oL EtE
(. (BTl RBEIHICa b a, bEV REDBEVIZ TG, T5I0127%5.)

5.1 EEI
FPRFEHEEBARE .

EIE 5.1.1 ( "R¥u O—EM) FHOAM 111 2l THROR K L K 2{FE ko2 L, K & K OBICiZ
DT %73 &) 560 RIHFET 2., ZORKTK & K3 TAB, THoT, FEROREETHD
RIFEENIC—TEICEE 5.

(1) K26 K' ~OEHG S WEAET 5. S OMER (S BEHHLDOTHE) 2T LEL.
(2) TOSET=8S1F KK LOMAERE LW §2, 20
S(0) =10, S) =1, (5.1.1)
S(a+0b)=S(a)+Sb) »> S(ab)=S@)S®)  (VYa,¥b € K) (5.1.2)

DD LD, ZORXTIE, LAD a,b,0,1 17 K Din, HIAD S(a),S(b),S(0),S(1) EMiET 5 K DILTH
D, FHZ 0 & 1I3INE L EEORAILZ R T, FRIC,

TO)=0, T(')=1, (5.1.3)

T@ + ) =T@)+T¥) T(@B)=TTO®) (V' ¥ € K') (5.1.4)

WY D, ZORTIE, U0 o, Y,0,1 & K' DI, 4540 T(a'), T(), T(0'), T(1) EHIET 2 K @
TLTH 5.

(B) HICS ET=S"113K & K ICBY2EFZMET S, 2Fh,
a<b%babeK LT Sa) < S(b) (5.1.5)

B ko, FAREIE,
d <V 5B a b eK ITRHLT T(a) < T®) (5.1.6)

MY 7o,
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(BEEDW ; KEICHEL 720 TH x-> L ARV R V) ko (1) & (2) AL TEREZEK K Lk K ORI
B (isomorphism) &9, FAIDL) BHEAMELRIEET 5 K & K (ZFB (isomorphic) &9, DF D
ko) & (2) 1 TK 56 K ~NORMEHR S &2 DWERT HEET %, LERICBRTHRY (LE9) .

COFEBIIT DL ) @ Tt TE %,

1. F9, BECAMBICOWTE, 2R DEHRICEHR ST 2MRTE2 (5.224, 523f). 7, LoX
RTINS DERD RIS E 23D 5 (5.2.4 i) .

2. X2, LoBB/BS ET %, MBS L THEETZ. O, AHEELTERLTHoLSPT %, %
s Nl 255ICK 2 L) BB D IRIR T % (5.3.1, 5.3.260) . o XH KT, EAROEB/RIHHKT
WEHIIB» SMHEPO D (5.3.3 i) .

3. mfglc, BHROEMRP—EICRE 2 HERLC, AFHEZEMRT 5 (5.4 i) .

TRTOILICHRZDIE K, K' O T8, © Ty Oy TOMNGEFBETHS., ZZTUTTREY, K, K’
D TEEE, R THEEL 2EDLH)RboTh 0 effiic R LT, ZoHroNitE2F5, Z20H & THAE
BoOMNIEEDT 20, TH6I30 L AL S,

5.2 8%y & THEHL ORD O

FPFHOIIC, K& K oho T THEK oo coxdingz, ZOEaTh S, T % BARNICHER T 2%
TEZ X,

5.2.1 TEE, THEHL &7

ZDOIIITFET, "B TEEEL L3MMrEAEISELALERTINLENH L, ZZTIEALE)
ZRWe, REDEZA%2BRL, DT, KIZEHORAE 111 Z2ATHDET S,

9, R LD 2 IR 2 Z ISR K 9.

o EHONH 1.1.1 12 k4L, MEOHAIC0, FEOHMIC1I DK DILE LTHFET S, 200 & 113 T
¥y o—oTh5.

o RIT, FHOAH1.111Ick3E, KTIE TH BEREIN TV, 22T, 2:=141,3:=2+1,4:=3+1
REELLTUNEOREEE LTESNETGn (n=2,3,4,...) BIRTKDILTHS, 227T1,2,3,4,... %
MEDHEE, LIPS,

o [HERIZ, EHOAM 111 TERIN TS ) ZHWEE -1:=0-1,-2:=-1-1,-3:=-2—-1,...
DK DILTHL I b5, Thk T, LWL,

o (R MBEFROHUHD®S, —nldnt —10BELELGNS (n=1,2,3,...).

o U bETEFORENMELI NS ..., =3,-2,-1,0,1,2,3,... % K OFOBHOEAKE T,

N

e
('S
<

(g8

RICHHETH 203, ZHIZEHDL I, 200K p.q (#£0) DL LTEHETS. Thbb,

o HEDAM 111 IENE, ¥uTHROVITICKZHIDRIERTE T2, 22T, Blp t¥uThvEE
qrEZ, ZDWp/q% "EEE LWESFICT S,

o %21, p & g WVINEROFEBOERT Nl TELLDIRFRICAIELE 22T, HlZ1E8/4=4/2=2/1=2.

o M EDOF—HOKHEDTTD p/q (¢#0) D&EWRE K OhOFBEOEKLE VT,
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5.2.2 TE#H, E+ox

DIF, EEORE 111 2ALTHOESEZ 2O0RK>TET, Zno % K, K' L#HZ 9, RLADREHMNIZ, K &
K' ORICER 5.1.1 2723 X 9 2 SRR (G5 S, T BHET 2HEZRTHETH 505, ZOHIS, ZO/MAT
K &K' @ MR ALoric, RoMMitid K & K o T68EeE Rtoriczo k), s
K oo THEFO2E 2 Q, 2o Hoatk, 272, 2oho TEOBEEOL2ME, 2 N EEHL, M
Kiz, K' oo THEEO2ME, 2 Q, 2o oLk, 27/, Z2oho NEOEKEO2ME, # N EFL

FFIIEEOEE, Z L7 OGS, T 2B TDOXIICLTOT LS,

1. £7, S0):=0, T(0):=0 ¢ LTK,K' ZNZNONEDRLICHE L2 WIES 8 5,

2. @K, a):y T(1"):=1 ¢ LTK,K' 20 ZNOFEDHNILH L2 H X ¢ 5.,

3. KIS, S(2):=81+1)=SM)+S1U) =1+1=2, S3):=82+1)=S2)+S1)=2+1=3,... %
ELHEAR, K DHARE n I K DERE ' 2GS ® 520,

4 TR T(2) = T +TQA) =1+1=2,T(3) = T(2) +T(1') =3,... £LT, N Ot n/ IKHLT,
T(n'):=ntED?,

5. HIZ, S(—n):=—-8(n) = —n' DL, K DADFEEITIF K DEDFRZMIGIH 52, HEkIC, T(—n') =
—n LED D,

6. METZDEILnIcT % S(n), KOZ OFZLn 1CNT 5 T(n') WERTE .

DIT, WiICid K & K 2060002 S, T 2 ERT 55, ZOERIZETERLLZ L Z ONIBEBEHLIIC
JREL7ZZb DI > TwE I E2BTASL, ZOREKT, ELTERLAZDDIE, RENIELIRE S OEREE Z
Kﬁ@bk%@k%ifﬁw.%:T,LT%%L&S%Z#%Z«@E@&&&LTS@&$< FfRic, b
DTIEZL 6 L ~NDEREEZLDT, Tz Ty £HIH., T2 EOBRELS, MTITVBEZICHPS

S|z EZ 25 7 ~DHEE, Ty 137 056 Z~OHHETH 5.
Slz X Z 25 7 ~DRE, Ty 1FZ 26 Z~DRHFTH 5,

S|z, Tz ZZ & 7 DG E U THWISHEERDOEHRICH S, 2% D, ne ZIINLTT(S(n))=n, »D
n' € ZIZHLTS(T(n'))=n'.

Slz, Tz \FVIRHE & WIN2 %, ZOBKRT S|z, Tz 3 Z & 7 RORAMGHRIZK>Tw 5,

o E5ITTD S|y, Ty BHFZHGET 2, D%, ny <ng BZDIL% S, S(ny) < S(ng) 3 T DI Ak

XC, TOEHICHDEZ L7 OMBIEIEFRICARLZDT, DTTR' 2 Z0BIEERTHES. 2F0, neZ
WKRLT, nldn=Sn)eZ Z2BRTHbDLTE, £/, n €eZITWHLT, nldn=TW)eZZ2E%RT 2
DET 5,

5.2.3 THBE#H Rtoxm

RIZ, INEFREIZLTHBESSOWNIGEZU T LI I L TES

0. QDIEEDILr I3¥E p L XU THRVER ¢z Tr=p/q L3FHT 5 LIFBRIERL %,

1. 2z HWT, pgeZITNLT, S(r)=S(p/q) :=5S(p)/S(q) =p'/qd £LT, S(p/q) kDS (I I THh
ICEDEY, ' =S(p),¢d =5(qg) THB) .

2. ZINTK »6 K ~DEHR S D Q ~DHIR S|g 0ELTE,

3. R, o, q € Q@ IKXLTOE ) T/ /g) = T()/T(d) = pla £ #D 3.

B CHTERT S LI, 511 ST 25/ S, T 3ZDOEREN K 2 K THHN, TITD S, T DERBITZDEHMD L
A2EFTHD. foT, BiERILEVI L, TITEATCVIEHRIIEM 511 D S, T DEZBBEHIRL 2L DTH-T, Sz Tz tH
(RELE, LPLIITIDRERM) LADIERICEMEICR 270, 22T |z 2B TXE2EFCTHS

OESDREETIE TS & T BWERIZARBRL ) OFMFRENRT, b0 T 2EHET . FEERISEERIZ R > T 25013 2 0% T
35

02 2C, SHMELHEVTRERELS, Sn) 31 2 n JRLEDD (=n/) K46 32848 0EICHER

2L 2H SHPFHEMITIREZ L 2L




W R e - FEE A BAAEECERE o http://www.math.kyushu-u.ac.jp/ "hara/lectures/lectures-j.html) 56

T2 L FORERIEDS, BEOMIGEDTFLIKEIZFEALERL LHICLT, UTITBELS b5,

o SlglF Q%5 Q ~NDEMPOHE, Ty 13Q 75 Q ~DRHEPOHHTH 2.

e S|o, Ty 13 Q & Q HDEH/E L THWICHERDBRICH S, 2%F0, reQITXLTT(S(r) =r, 2
e QIR LT S(T()) =7

o Slg, T|g VZPUAREHE L W32 3 5, T OEEKT S, Ty 13 Q & Q MORBEMRIZAR> T3,

o X5ICZD S, Ty WEHF%2HRET 2.

BHAARDOWNIHED T ERU L, ZDXI D Q & Q OMIGIFIEFICHRY, ZITUTTIR 220D
FERl 2k Tfliy, 2D, reQINLT, widr=S0r)cQ Z2BHTZ2bDETE, F/, ' cQITHLT,
ridr=T0")eQz2ERTI2bDLET 3,

5.2.4 MiHO—EM

B, ZTDX) BB —EEIFLTO X 5 ICEZTIUTHIHTE 522,
(1) Q & Q DHIDE/R S, T (AMix Q,Q ~DHlRAEDS, FEBPRI L L2DTS,T LK) 3mikEFE
BORMTAG L HH  LICHEEL K. B, S(0) = LEL L,

o' = S(0) = S(0+0) = S(0) + S(0) = 2’ + 2’ (5.2.1)

Lo TwRRTT, WIC —o' 2T E 0 =2/ BTT, S(0)=0 TH2BI Ebhs, TIowTH R
¥ S5(1) =y EECE
Y =S1)=S1x1)=58(1)xS(1) =y xy (5.2.2)

ThHh->T, Wiz y THIE (Y #0 THZWRNIF) o =1, 2FD SQA) =1 2MEwRTES. v =0 TH5Z
i, LS =y =0 ThottT2E, MAT Z2EMERETO=T()=T(51))=1 tAhk>TLE>T
FIETL2HEP SO,

(2) BB DORERIED &, BEOMIGS —~BETHI2HENIOD S, 2%, 51,8 D 2O00RMEGENH -7 L L TH,

Sin)=811+1+--+1) =S (D)+S()+-+S(1)=1"+1"+-+1"=80+1+--+1)=S3(n)
—— —_—

" (5.2.3)
Eo T, LD n ODITEMRIE S, S, THETH 5, BOEKDITEHRLFA L FIXFRKICWZ S,
(3) Hic, —MOBIHBMOTED, Si,5 HAMTH NN (¢ 13€ 0 ThVER)
Si(p/q) = S1(p)/S1(q) = S2(p)/S2(q) = S2(p/q) (5.2.4)

LioT, AUTHHEEDLS.
ZDXIIC, BB S| & Ty 3 THIEZ S 2 Edbind,

5.3 SR (EIEE) O
INFTIERHEALTOMNBEEZ DT DT, INESEAT L AtLodsroTkd.

5.3.1 EROEBRK

79, K& K B4 TEEE MR, Digimz CEEOMITOHED LI I2) fToTEL. TUIFEHOA1.1.1
WCHSIFIZITA 20T, MEIZRY, 2O/ —FTIEZ20L ) BIHEOHERIL VRS T, Z20f%E (0—) %
Hw3,

2 FEHcowTiE 5.4 T, PLNOAED»S b ) EEET S
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ST, KOEREDOTLz 1T, lim z, =2 &% 2 &) BHHEEDa—> =5 {z,} DYFHET 5. € K IZIUR
T2ABa—Y—FEus0sH0HE2H, 2Ro6DILD2o% {x,} & {i,} ET2L, Zhoid
lim |z, —Z,|=0 (5.3.1)

ZAHLT. (ZOBMRIE3FETO THfE, RE&FEERCTHS.)
FREIC K DEEOILy IS8 L TE lim oy, =y L7235 &9 RAHEO a—> =5 {y } BEET 5.
CO¥EDTIC, K OWIED 6 K OMHE~DFR S ZLLTO L) ICERT S, FTHED 2 € K Z[FE
5, FTHEELZEIIC 2RI 26a—> =4l {z,} WK OHiIctns, ZITINnzHTERS 2
S(z) := lim S(z,) (5.3.2)

n—oo

LEET D,

5.3.2 E&H well-defined

SETOFEMEFRUL, FTIRLEOEBEVBLRAL LEERILES TS ((REJLOEL) HIiZk 57%\w) H o HE
DO LENH HDS, TIUIKLRE, EBE, {r,} & {yo} DI e KITPORT 2 HBa—> —Sl72E L &I,
DL E,

lim [ S(xn) = S(yn) [ = lim [S(n —yn)| = lim |27 —y, | (5.3.3)

n—oo

Tho (),y FHIEE TICES % 2, yn KCHIBT 2 K OFBESZRT) . L2 ADEMR S MG E RFET 2
(|28, =yl | = |op —yn|) DT, LOAX lim [z, —yn| =0 WHE LW, DFD, lim [ S(2n) = S(yn) | = 0295

SN, (5.3.2) DRERVBIREITLTH 2 {2,} IKL S BVHIRI N,
SLFBRICT bEET S, 2FD, 2/ e K I LT IKURT 2 K NoFMa—> =4 {2} 2F->TET,
T(z') ;== lim T(x) (5.3.4)

n—oo

ET2DTHL. ZOEBEPIMEITLOMY KL\ S LAk L TIHITE 5.,

5.3.3 EKROMHEH
ETC, ZOXIICEBLL S, THHRADLELEE 2B > T0B I ERIHL T I,

(1) z € K »HHEBDGA, LOERICES S(x) FATHE TOERICL S (FEBOMNELE LTD) Syg(x)
T3, TIZOWTHRAETH B,
GEF) S(x) BRETOMD HIck s wDEhr s, {z,r,2,...} FHEHP 2z Q) LwIHIfREnx L > TEH
T5L
S(x) = Tim Sy (2n) = lim Sy () = Sy () (5.3.5)

Lo T3, O
(2) SIZPUHIESE & W23 2, B2, IEICBIL T

S(x+y)=S(x)+Sy) (5.3.6)

RO, TIZOWTHFEKTH 3.
GEH) 2,y € K OfRF Lz 202N {x,},{yn} £ T2 &, 2 +y DRETLD DL 2, = 2, +y, TH 5.
> T,
S@+m:th@J:Mnﬂ%+%JZMn@@m+ﬂ%D:th@@+th@m

n—0o0 n— 00 n—oo n—0o0 n—oo

= S(z) + S(y) (5.3.7)
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L%, ?@k?%@%%i5®ﬁ%®3ﬂmié§®f,%@%@%%M%@%%,ik%@%&@ZO@%
T3 K I2B W TR D SO MRER OB IS [

(3) SIF K, K OliFZRFS 5, 2%, z,ye KL T,
<y = S(x) < S(y) (5.3.8)

DY ND, TIZOWTHHEKTH 3.

GEW]) HHBONT 2/ ET 222003 —%F, #7259, 2%, KITEW TR ZOMROME >
5, 2 <y XMEDEDEHE r WHETZ2 —— o <r<y LRZ2EHEr 5 5. o,y DRETLE {2,}, {yn}
ETBLE, TRTOnIKBVT 2, <r <y, £E>2TVEXIRbDOBENS., ZDLE, FHEEITH L TIENE
P SICk > TIRIES NS D5 S(2,) < S(r) < S(yn) DIKDZ>TWD, 22 Tn—oo DIRZE S E, K’ I
B 2 WROMWE» S

lim S(z,) < S(r) < lim S(yn) (5.3.9)

n—oo n—oo

DT 5, ZORDLEZ S(x), FHillE S(y) 6,
S(z) < S(r) < S(y) (5.3.10)

BREoNT, RIRIC, EL6DHESHED RN e, AR D %, O

(4) SEK—-K ®O, TEK — KOYSTH2.
GEW) Lo TEFOHRE) 26312, 2F0, s4y il tido<yFhido>y )l tTho
T, ZORRIEFOMREDS S(z) < S(y) 712 S(z) > Sy) £75 5. DFh, S(z) £ Sy) B¥MEiEShz, O

(5) EED z € KIZHLT, T(S(x) =2 TH5. £z, fEHD 2 e K'IZWHLT, S(T(2))z=2" ThH2.
GEF) S T OFFRIERFITLOMD HIck sk LzMv3, oI 2 K AOFMa—> —F5lo—>%
{z,} T2, EEIZED, S(z)= lim S(z,) THEDT, S(z) DRFLE LTI ), = S(z,) 2fiH) T LTE

5. ¥aL, TOEHICKY
T(S(z)) :7EH;JXx;)::1nn T(S(xy)) (5.3.11)

n—oo

LD, BB 2, I LTI To S HEEERTH > 706, T(S(zy)) =2, THS., DFD,

T(S(J;)) = lim T(S(Jcn)) = lim z, =2z (5.3.12)

n— oo n—0o0

PREos,. SoT bk, 0O

(6) SBEK K ®, TRK —KDEHTH?5.

(GEW) Stk 2 K DR S(K) == {S(z)|z € K} DK o HEAL L TALHE, 2%h S(K) D K’ %W
L, 22Ty € K ZFRICESTHAL, Dy € K'IKNLTHERT 2iETHIEITES (B¥AkS, T
i K 2 TERINTL L) 6, TIZLS2y Of%Z 2:=T() LB, BIZ 212 S ZFHIELHERE
2 =8(z)=S(TW)) £EI).

LIAW, TED Y € K'ITHLTS(T(Y)) =y TH2IZ LR, fEoTEPS, v = S(T(Y)) =2’ = S(2)
PROND, ZNBY DB 2e KD SITEAMETHL2FE2ERT S, ZWMEED ¢ € K/ IZOWTED 2205,
S(K)DK' Th 5,

T DI SFARTH 5. O

PEDs, TNETIHERLEE S, T I3HRLDRLWHEZ TXTHi-LTED, KK & K ORORME5E%
522 Bbhrolz, koT, TOBKRTK & K ZREMNIZFRALC DTH Y, MEHOLE, 1Z—BIZEE 3.
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54 Xt (B S 17) O—E%

BRBIC, ZOXIBRERS,THRBICEZ2HEZRLT, TH511DHAZE/IELY. Z05E, 5213
RESTIE, INEFTERELRZERDLDOND LN\ (5 F TIRAMBIIOMIRZAHL CERLED, 29
TRHZWEDHZ LD Litkw) . ZOL) % BOBDEFTEZTH, FEHEDORBIGHR L ) RO
DP—BMICESHZR L0,

2D, DT OREZHW S,

i 5.4.1 (K LOBCRABEKRIIEZFERICRD) HHEONH 1.1.1 2 THOE K Lo, HFzE->HE
FRGHR g % EZ2 5. Thbb, EH5IIICBWTK=K tLZEAEDS%2 o tT5. ZDXI% 3R
K Lo [HEGHRICR 2.

RE 5.4.1 ZRHT S, T D—EEDEEA
EM5.1.1 @%E{ﬁ%ﬁf:? K»56 K’ ’\G)lﬁliﬂg{%#Z’)utf)oh EL, 51752 k%‘.: 3) %7z 51,52
e VI K6 K HE~NOEHHTHZ, IS, Th WEEFTHZI Lo T ICHS,
o p IR K Dok K ~ORBEHRTHY, K LOMIREREMZT S, 2k o, (IEEHlictsE) 2,y e K
WXL T

oz +y) = Ta(S1(z +y)) = T2 (S1(x) + S1(y)) = T2 (S1(x)) + T2 (S1(y)) = ¢(z) + ¢(y) (5.4.1)

RELLDEDLTH S,
o X K LOIEFZIRET 2. FEBE, =<y DK, Si(2) < Si(y) THEDT, ZOMII T, ZEFHSE 2% L

p(x) = To(S1(z)) < Ta(S1(y)) = #(y) (5-4.2)
L5 5TH S,

DlEDs, 20 pldiE 5.4.1 ORI Z TR T L T0E 2 Ldbh ol fEoT, o BEFEHRTHS. O
i b, T2 9] 51 = (SQ)_l 051 ﬁ"lﬁ%g{gﬁto)‘f})%ﬁs, :hbi Sl = 52 %%%3—% Ttﬁb%, %ii%ﬁﬂ:f:?gfg%
F—2 L%, O

fnRE 5.4.1 DEEA
WEFTORBEEETI2HTHP LD 50, 2T 01 ar6fToTHLI.
(1) AITRD p Ik 217& 5 () . F3IIE L EDORMITLOITEN () ZiHRE I, ¢ ENMENMINT 5
Hh 5,
©(0) = (0 +0) = »(0) + ¢(0) (5.4.3)
B 720, WH 5 o(0) ZH1C &, 0(0) =0 PHERTE 3.
KIZ, p(1)£0THS L 2EMETRET, bL o) =0TH2E, {FHED e KICRHLT?

p(x) = oz x 1) =p(x) x p(1) =p(z) x0=0 (5.4.4)
ERBH, TR o BHEETH B I LITKT 2D TH SN,
a3 LIMEOSA LRk, o LFEDOWND S
(1) = (1 x 1) = (1) x ¢(1) (5.4.5)

DB, (1) £ 0 BDTHEILIC 1/p(1) ZEBACHIFT, Thd s (1) = 1 DPRERTE 2,
EDS 00)=0,p(1) =1 230> 7,
BRI TH I EEMHT 5720 x v il
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(2) MDD p 2k B17EM (). FTIEOEE n DITERIZ (0 EMEDMNDS)

en)=p(l+1+-+1)=p)+e)+---+p(1)=1+1+---+1=n (5.4.6)
~———— —

Ebhs, FRADEE —niio>0TE (¢ EIEDWIL2S)
e(—n) =¢(0—n) =¢(0) —p(n)=0-n=-n (5.4.7)

Ebd, EVIHET, BEICHL TE o ZEFERD X HIICSEDEI I b o7k,
(3) HHED o 1Tk 217& % () . RICHEHE r=m/n (n#0) 1L TE (¢ EBRIEDMNLDS)

o(r) = ga(@) = p(m) = % =r (5.4.8)

ERBHDT, TITH o HMEFGHRD L) ITEHL T3,
(4) EHHEOITESR () . mgle, BOMHB 2 c KB IlkoTEIREENIDEEZDL., D2 Dk
Tich a8 st (s<az<t) IHLTE, oDEFEZRET 2H»5

o(s) < p(x) < () (5.4.9)
DD leD, EIAD, o FHMHEBICN L TUIEEGBRLE LTEH 25, o(s)=s,p(t) =t TH5. #>TLED2S
s<z <t RHMEEDOHEBE st 1TRHLT s<oz)<t WBEHi>D (5.4.10)

LEHTCE S, 3T, (5.4.10) ZA Tz & o(x) FFEL L BIFIUELR S 2w, EEE,

o p(z)<zr TH-o7LLTHSLE, FHEDWENEDS o(x) <r <z ZWild L) BEME r FEET 503
D7 % (54.10) D s ZERS &, (5.4.10) DFEGRHIE D V7720,

o p(z)>xThHo7bLTHDE, HHEOMENEDS o(x) >r >z 2/ $ X5 BEHE r DYFET 203,
CDr % (5410) Dt ZE-D &, (5.4.10) DFGEDIK D L%\,

ERDDT, HFINH2DIF p(2) =2 DATHSL, DLETBOMHE 2 1T LT ¢(z) =2 THL2HEIIRIN,
FRTRXRTD2ze KITNLTox) =2, 2FD o WHEGHRTH 2 Z LIGEHI L, O

() LeRmBBEEZ 2 TP 2R, Ze2MuiiEd, ZOREPRBELRODPEI D, biok
HEERH D FEA. (BIPLEZNEOD»Z2DOTLEID, bio LB TETERTELRV )
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6 NXEEALGE

DT, 2O/ —FERERED Thol v BHOB-STVIHDEENTE (CCBEILF LD TRERBICH D) .
BOBRELIZZR 205, UTOLDONT - LHHICASZANIZ, D/ —F2HGHEIZ R,

o ¥7, FHOMBEMIZOWTIREDSNEHDE LT, H.D. Ebbinghaus {3 4 (Zahlen) ; [1] 23%1F &
N5, IV AEEEICOWTHIRICE LOARL LTS, FFICHAV, b AHA, EEOREKIZOW
TH—HmE2HOTHEIL TH D, 2 I TRERDOELNE R SMH0 TYIWi®a—> =¥l X 2 FZEDOMK
FC, BIRES I L T TREICR Y, H—OREIZZ Dl » iR, 2o LEELRETH L B,
MAB WA RBERIEDRRSETHE 2 L) DHHLFVLTIZHBDED, HBFEDRKEBEDAGRS L ED
DI VRS, EOSTEIIIOARZAT LD IEHL THRLLDTHZ) . KEHICHA>THE05,
—EIERTADS E LW,
o R, TF7X v FoUlW, ZHOIEEIEICOWTOSEEHL LU, UTOXLIRbDICHNE o7,
— IRAIER TEHTAM 1, [3] @ 1481k "7 7%~ ~ oYM 12 X 2 FEBOMEIEZ TEICK>Tw5DT
B#OTHS, IEH, D/ — D 2EBEIVKERICESEFITITCWS (£b, 7Y ~vIdk)., XL,
FHECHRIEIC OV TIED / — F EFU K TIEOERICN T 2R 2 FTERL T 6 BOFEHAIL
2782 EoTw5, EHOBEDINT S ZORIGEHOMEEL L TR BREDTEIRTH S,

— WL TEEAMT ba 2] D 16~22 X— THiE F28L I, T TR v oYl I X A HRIE DR
A D 5. 1L, FEPCRIEICOWTE EOMBARED 7 —  LFRIL C TIEOELBICKTT 2 Fhk)
ZETERLTOSADERALET 2L 5T w3, ZHREBIEFHICEBLEFEEFS>TWVREDT, I
PEETELZANZIID /) — D 2B EZHROMLTIIRWESS, 7L, ElicEtEFo@ETH,
HEMD 2 DIFRE,D Ltk ZORLMBHTOSEHL L TRELICRWATL.

— BEEETX W 5 C. Rudin “Principles of Mathematical Analysis” [4] @ 1 #2® Appendix b 77 %
> oYW I X 2 REEGE DR R BHE > T\W» B

— IFADOFEHZDRETITRE - BRIEZ E L b %ﬁtfwéﬁib%o%auowﬁﬁ,E@ﬁ?%o
T2DDEDPTIE R\, T3 LD Rudin DAY E/EEW L T 72Dy, %2 6XTHA% & Rudin T
1372 7z,

o THHla— —FloFMEE & LTHRT 2 HEICOWTIE, BIRRIE TRBCRAM, [5] @6 #IFEL < o
T3, ZORIREOWHEZ LD RTLEH L TVEDT, BEDE (1EETHLRADICHDE7E29).
72721, ZORDEHOAREE ZE AT IHNCMEZ EE L (il 2 fHHICT 2ETH 5, ZDHRTIHE
DIFTERFDPLELSTNS,

o /INPIRE TIENT AT [6], MIAREIA TR [7) & b, UIMiZHOZERZHHL Tw 55, Fik LR
EORERD LD RDEN (AOEOBIRE, HOETHENEDLL-0) DT, @hd MR EZIEE 7 IED
AR LI N TS

SE

(1] H.D. Ebbinghaus fi=%, KRARFKR "# (Zahlen) by (22 7'V ¥ —, 2004)
[2] WEMS TECARNT Lo GHAESEE, 1973)

[3] MR TRENT AR 1, CAEUEIE, 1997)

[4] Walter Rudin: Principles of Mathematical Analysis, 3rd ed. (McGrow-Hill, 1976)
[5] IRk TRBGRAM, CHEHEIE, 1976)

(6] ZANPFREE TRERTAFT 1) (BIEIE, 2003)

(7] EAREE TR CHIGERE, 1983)



