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“Serious numbers will speak to us always,” Paul Simon

Ry ) DRE 2R L Uz BRBOER? O MGd T, RE - GHEY - B - EREOMH
JRIZHEWTHED TEZ 5, BE - BR - RBCROEMBIZIZAHICHW 5,

1. BARK
F£AN, NDite, B p: N = NPRDO=ZDDOME (P1)(P2)(P3) 22 ERT7 /D
PNEBEZTEHED
(P1) ¢ IFHHTH S
(P2) ©(N) € N\{e}
(P3) N DI EEE M ITIRD — DD %M (a)(b) 2723 251X M =N
(a) eeM
(b)  e(M)cM
TH T OAEENET (N, e, o) 2 RT JRETHT S, EONOILEERBEHS,
&2 (P3) DT (P2)Id¢(N)=N\{e} LAMETH D, £ (P2)(P3) DN M = ¢o(N)U{e}

YEFIEec M, o(M)C M THBhE M=N&%D o(N) = N\{e} HhE>,

fo N = NP —ERIFET B

(1) fale) = ¢(n)

(2) fnop=ypofy
FBHIZZDE ZIRDEALD,

(3) fe =@

(4) ftp(n)zgpofn:fnogo



(GERR) &9 (1)(2) 273 5HO—BEMZRE S, £ —D2DEH f N - N
file) =pn) KO flop=po f Zi-LTWb LT 5, £&M, %

My =A{k € N; fu(k) = f,(k)}

CEZRTDE fule) = on) = flle) e e M, WS, {EEDE € M, i 5, f.(k) =
fi(k) THBDT(2) & bEX

fn(o(k)) = o(fu(k)) = ([0 (k) = f,.(o(k))

BHES. Thik p(k) € M, 815 o(M,) C M, 2FKT 5, (P3) Ik b M, = NS
fn:frll %f%l‘éo

WIZ (1)-(4) %727 f, ZREK L & 5, ZD& M = {n e N; W& (1)(2) &= 9544
fo N NDGFHET L} LEHRT S, fo=plELE f.(e) =p(e) THY foop=pop=
pof.tlec MMES AEBD Lk € MITXHU (k) € M L7856 HH%RT 5, EXD (1)(2)
2729 fr, N — N 2 FET 5, %Z"C“f@(,ﬂ) =po f, LEL & fw(k)(e) = (po fi)(e) =
Sp(fk(e)) = @(SO(/{)) J36) f(p(k) op = (gpofk) ocp=¢po (fk Ogo) =po (Spofk) _ SOOf@(k)
270 k) € MMRES, (P3)I2kD M =NEBEEDn € NIZRU (1)-(4) 2729
fo: N = NOFEIRS NIz,

EBE HEE fL:NxN>3 (m,n)— f,(n) e N2 NIZRITSIEE

EH

TE2 (MEOEAES)
(1) D n € NIZH U f, 1Z8HTH 0 FBIE % =70,

(2) N\ {e} ={fule);in e N}
(3) (IWEDHIA) FEEDm,ne NIZXHL

fm(n) = fu(m)
(4) (IWEDFEER)  AEEDm,n e NITHLU
fmofo=fao fin = Ttum) = [rum)

(GEER)

(1) £&EM %
M={neN,;f 85 ThHs}

CEHET D, o= [LIXHFTHEhSec MRS, EEDnc M 2HS, f,&

B fom = 0o fu BEB LD o(n) € MRS, #MIZM = NTH5, KIZ

neNIZHL

M, = {k € N; f, (k) # k}

o(n) € p(N) =N\ {e} #eec MIPHS, EEDLeNZI
p FHRHTHDD S o(fu(k)) # (k) BRI fo(o(k))
M, DES, Iz M, =N k75,

LEHET D, fule) =
Lo fulk) #ETHD
IZELWDT (k) €
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(2) B M %
M ={e} U{fu(e);n € N}

CEFKRT D, fule) =¢p(n) € o(N) =N\ {e} e ¢ {f.le);n € N} DS, {LED
meM%zERND, m=e’8b p(e) = f.e) W ple) e M &5, m#elbne N
FAELTm = fule) £78%, ZDEE o(m) = (po fu)le) = fom(e) &V o(m) e M
b, AEXD o(M)Cc M 235D TM=N&7%5, ZhXb (2) B,

(3) ne NIZxX L
M, = {k e N; f.(k) = fr(n)}
CEHZRT D, fule) =pn) = fon)ilee MDD, EED ke M, ZHl5, FX

fuk) = fi(n) &0 fulp(k)) = o(fu(k)) = o(fr(n)) = (v o fi)(n) = fom(n) ZFF2
DT (k) € M, BHED, PLEXD o(M,) C M, EIZ M, = NS,

(4) m,n € NIZx U
Mm,n - {k S N; (fm o fn)(k) - ffm(n)(k)}

LIEET Do fin(fule)) = fule(n) = o(fm(n)) = fr.m(e) Be € Muyy BHES, L
BDke Mm,n 25, FA fm(fn(k)) = ffm(n)(k) £0

(fm 0 ) (@(k)) = o(fim(fn(k))) = o(f1nm)(F)) = [rnm(0(K))
2135 DT (k) € My HED . PAEXK DAEED m,n € NITH U
fm o fo = Frum)
WAL, (3)12& D fu(n) = folm) THY ERXTm L n 2 ANEZ S L

fm © fn = ffm(n) = ffn(m) = fn o fm

EE3 (BABOLLE®ATEEME) FEDm,n e NIZH U, IRO=Z2D5EDMN)rD—
DKL D -

(1) H—2D j e NPMFELT m= f;(n)

(2) m=n

(3) ME—DDE e NMPFMLELT n=fi(m)

(BEBR) B2 (1) &b, E0 (1) 2 (2) WERIZESIES, (2) & (3) B RRHZHL U

B\, 7 (1) & (3) RHZ KN D EARE T T m = f(n) = f;(fulm)) = fr,m(m) &
BROTEH20 () IZFIET S, STEBDOncNE2IS, £E M, %

M, ={m e N;m FniZXU (1)(2)(3) DfIr—D %73 }



LEHET D, KT eec M, ZRTd . n=e26 2)DBELTE2EIIRD, n# b
n€N\{e} HOTEMH2D (2)I2XD (3)DPALTEHIZRD, RIZ p(M,) C M, &R
Z5. EREDme M, 25, mlEnZxU (1)(2)(3) DI r—2 %7z L TW\Wb,

(1) DIFE :ME—DDjeNPESTm = fi(n) 725, ZDEE p(m) = (po f;)(n) =
foiy(n) 720 (m) 1Zn XU (1) 2wz,

(2) DIFE 1 m=n &Y p(m) = p(n) = fo(n) HHES DT p(m) En 2L (1) &7 g

3) DIFE :MW—DDk e NPE-Tn = fy(m) £7%2%, TOLEk=e7256 p(m) =
fe(m) =nilp(m) En XU (2) 2729, k£ e/ ke N\{e} EH 2D (2)I12&D
[ENBEIEL K = fy(e) £ BB, f65Cn= fulm) = fro(m) = (fro f.)(m) = filio(m)
720 o(m) iZniZx U (3) 2729,

MEIZED M, =N»RES, ZNHRITREHTH -7,
& neNIZKANOYAN,, =

—{meN;i—2D ke NIPFIELTn = fi(m)}

TEET D, £7=

EE£T,
mE 1 (U OEARMER)
(1) Nee =0, Nece =Ney) = {e}, Neye) = {e, 0(e)}
(2) EEDn e NIz L
Neym) = Nep = {n} UN_,, {n} NN_, =10
Neym) = {p(n)} UN<, = {n, o(n)} UN,,
3) fEEDOneNRUTHEEDme N, 2L N, C N,
4) HFEEDneNJRERED m e N, IZH LU N, € N,
5) EEDOneNRUTHEEDme N, iU N, C N,

6) m,n e NIZTX UiRIEFEHE
(1) m=mn (11) Ngm = Ngn (lll) N<m = N<n

(7) (EEDneN\{e} KMERED k € N_,, iU (k) € N,
(8) MEEDn e NIZHU p(Nay) = Negm \ {e}, ©(N<n) = Nepn) \ {e}
9)  {e} =M{Nen;n e N}



(GIEEA)

(1)

(4)
()
(6)

(7)

(8)

Nee #0851 m,k € NDHEL T e = fi(m) 272, k=eb6lde = fo(m) =
o(m) e N\{e} LRV FE, k#eROSEB2D (2)I2& D e NBFIELTE = fi(e)
LREND, TOLE e = film) = f0(m) = (f. o fim) = ¢(fe(m)) € N\ {e}
IR FE, o TN = 0D D, ple) = fele) ED e € Neye &5, —7
ole) = fu(m) 725 k,m e NIMFIELT2E 5, k#£ e b LEFkkE = file) 85
(e NBIET BDT p(e) = o(fi(m)) BHALT B2 DRI L D e — fo(m) &
BEHIZRY LD S TNEFETH D, > Tk=-ec, pole) = f.(m)DAEEM
DAHEINDRHELRDED fo = p DRHEIZED e = m DD, BUZ N, = {e} %
3%, EHERIZEY Nee = {e} UN = {e} KU Nego) = {p(e)} UNg) = {e, p(e)}
RS,

EH2D (1) &b n¢ N, THEDT {n} NN, = 0D, RIT N, C Ny
ERTD, RO m € N, TR U E € NPEFEEL n = fi(m) &85, TOLE
o(n) = o(fu(m)) = fr@e(m) 8B m € Neypy &40 No,, € Ny D, T
n € Negm) ThsHHEIX o(n) = fe(n) &Y EHIZHED, m € N<¢(n)\N<n bl WP W
ke NBFIELT p(n) = fi(lm) 2185, ZZThk=e80 o DRHFMEIZLD m=n
7B, k#£elRouiEFMkE = file) 725 0 € NDTEST ¢(n) = p(fi(m)) &78
D DBRFMEIZED n = fi(m) BMESIRINIE M ¢ N, ITFET D, LEXD
Neym) = {n} UN_, DS, (2) DFRD DEBRITIERL D EBITHR S,

ne€NKKFm e N, Zlb, m=n72 o XAEBRIFFERE UTHILD, m #n
Sldm e N, ke NPESTn = fr(m) &85, {EED j € N, IZHL j=m
ol j=meN, CN, THY je N, 25l e NIWE>Tm = fi(j) &
%, ZOEEn = fi(m) = (fro fo)(j) = frw(i) Wje N, &b, BELXD
Ne,, C Ne, DD,

(3) DIAEAH K D HES,
(3) DEEH & D HES,

()= (i), ()= (ili)) THHDT (ii)=(1) X (ii)=(i) ZR"EIFXE W, N, =N,
ThHhsdL95, meEN,, iBMm=nTH225;jeNIZHLTn=fj(m) THo»
DELLNPTHD, —fineNg,, iBMn=mTHE2E5 ke NIZHLTm= fi(n)
THENPDELLNTHD, ZDIDHbm=nDEGEIN f; 7203 fr, BAEIRZFF
DHIIRDFEEET S, BIZm =ndKILD, IRIZN,,, =N_, THd LT 5,
m#AnETEHLEHR3ICEY m=fi(n)kbjc NPEETEhn = fi(m) 25
k€ NDBFEET S, HiZmSmeN,, TH2Dm ¢ N_, WFETHOHBEELRS
ne€N,, ThHBMn¢N_, MFETHD, BIZm=nDPEILD,

ne€ N\{e} KOk € N, iU/ € NWE->Tn = fi(k) &85, ZOLE
p(n) = (fe(k)) = fe(p(k)) B o(k) € Ney(n) = Nen DS

(7) &9 ©(Nep) € Negpny 250 p(Noy) C p(N) =N\ {e} £ o(Ng,) C Negy\
{e} DS, ERD m € Neyy \ {e} 1THLU j € NAES T p(n) = fi(m) &85,
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m € N\ {e} = o(N) ik € NDESTm = p(k) 725D T p(n) = fi(pk)) =
O(fi (k) DD o DBEIEIZEL D n = f;(k) LEDTE e Ne,, &Y m = p(k) €
O(Nep) DD BAEE D o(N.,) = Nep) \ {e} &5, Wi {p(n)} Z2EHFTN
12 p(New) = Neyn \ {} 275

9) 2D (2) KVEEDn e NIZHULee N, %25, —fim € ({Ne,;n € N} &
bn=e& LU TmeN., ={e} &0 m=echWD,

EE4 (FWEICKDIRINDER) XE2HEALLaz XDied5%, &:NxX - X
2EHETEH, TOLEEBHRF N - X TROME (1)(2) 25723 OHME— DIEAE
T3,

(1) F(e) =a

(2) EEDn e NIZHU F(o(n)) = ®(n, F(n))

(GERR) &9 (1)(2) 272 T BEHDO—BMEE2RZE S, 5 —D2DEHZRF : N - X »
F'(e) = a KU F'(¢p(n)) = ®(n, F'(n)) ZEEDn € NIZBWTHiZLTWb 45, &
aM %

M ={neN;F(n)=F'(n)}

LREFET D, Fle)=a=F(e)illeec MWPHS, HEDne M &5, F(n)=F'(n) T
HBDTF(p(n)) =2(n,F(n)) =0(n, F'(n)) = F'(pn)) &80 pn) € MBS, MLE
O M=NHHF=F %145,

I (1)(2) W79 F 2R L &S5, TDA

M ={n € NfEEDl € N W UBMR F, : Ny — X DMFAE USRME (4),,(34) . (i0),, 2 #5729}
CEFRT D, I
(Dn Fule) =a
(i), FEFED k € N, TN U F,(p(k)) = ®(k, Fu(k))
(iii), fEFED m € N, k € N, 12X U E, (k) = F,, (k)

L35,

STF,:Ne, 5 X %2 Fe) =a2TBHETDLec MWD, [EEIZne M 25, Z
DEZEED I e N, ITHU Fy: Ny — X BFEEL T ED (i),(ii),(iii),, 7z T T W
5, %:TF¢(n) : Ngsp(n) — X %

Fomy(k) = Fu(k), Kk €Ng,
Fom)(p(n)) = @(n, F,(n))

CREET D, Fume) = Fule) = atll Fupy 1 (1)pm) 2729, EEDE € Neyy =
{n}UN<n W5, k€ N<n A5 90(/{) < Ngné'&Fw(n) O)ﬁ%ct ) F@(n)(@(/ﬂ)) = Fn(ga(k)) e
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20 F, & (i), 272355 F,(pk) = Ok, Fu(k) TH Y Fm(pk)) = Ok, Fu(k) =
Ok, Fop) (k) BHED o k = n785 Fom) DREFZED Fo(p(n)) = (n, Fu(n)) = S(n, For)(n))
DHED o BT Fopy 1 (i) pny 2729, S TEED m € Neyy, k € N, ZHl%, ZD
YEE € Ney B Fppy DEBIZED Fpy(k) = F,(k) THY m = n %5 Z0OHERIE
Fomy(k) = Fn(k) ZEIEL m € N, 725 (iil), 12 & D Fup)(k) = Fu(k) BMES, #§IZ
Fgo(n) 61 (iii)w(n) 72“%71': j—o

BLEED o(M)Cc M &b M =N,
ZITF:N=>X%F(n)=F,(n),neNLEDDL

F(e) =F.(e)=a

F(p(n)) = Fom)(p(n) = ®(n, Fu(n)) = ®(n, F(n))
Y72 0 M (1)(2) BNl S B ER DB,

EEE (R7/RO—EM)

RY ) REFFAMZ RN BN TH S, Blb (Nye,p) & (N, €,¢) Z = DDHRED
RETDHEROME (1)(2) 27z REH F N - N DM—DFEIET S -

F

(1) F(e)=¢ T T
® o’

(2) Fop=¢ o FRIBAERED n € NIZX U F(p(n)) = ¢'(F(n)) »
N— N

(GEBR) EH4% X =N, &(n,n') = o(n), (n,n') € Nx X IZHLTHWS L F: N = N
M—FEINTFAEL (1)(2) LD ED D H 5,
RIZF Oz RE S, N OEHSESE M %

M'={F(n) e N;n € N}

LEHET D, (1) &0 e MDD, EREIIm € M 2815, n € NWBWE->Tm' = F(n)
LB, TOEE () = (¢ o F)(n) = F(p(n)) 8¢ (m') e M BB o (M) C M H3%¢
Do (N, @) IERT ) DREZG72TDTM =N &0 f ORFHEIRHES,

BBRIZF OBFNZRE S, NOHIEA M %

M={neNmeNMFEL F(n)=F(m) 7% & & m=n}
EEHET D, M =NzZREIEXRW,

e€eM%3bZE: meNIWEF(e)=F(m)%2i7z9&35, m#eRoldne NITE-S
Tm=ph)&%%d, ZO&E F(m) = F(pn)) =¢(F(n) £ e = F(e) = F(m) =
O'(F(m)) € J(N) =N\ {} 2350, ZhIFFETH 2,



oM)C M%3dZ&: HEIIne MZWS, meNIEF(p(n)) =F(m) 24 &L
Tm#on) ZIRET D, m=c725 F(o(n)) =F(e) £720 e € Ml e = p(n) BMEVF
L%, m#eB Ok e NDPESTm=pk) 785, ZDOLE P (F(n)) = F(pn)) =
F(m) = F(p(k)) = ¢ (F(k)) &7 0 ¢ XK F(n) = F(k) BMED. ne Mifin=Fk7»
WS. BT o(n) =pk) =m EROFEEET D, LAEXD on) =m &7 p(n) e M
MHED,

6 (FEOHFEEEL—EM) TEDn e NITHUIROWE (1)(2) %73 54

gn N = NB—EWIZFET S :

(1) gn(e) =n

(2) gnow=faogn
FIZZ D& EIRDRAL D,
(3) g =id

(4) ERD m € NIZH U T guopy(m) = fn(gn(m))

(GEBA) B9 (1)(2) 27 I 5HO—EMEZRE S, B —D2DEFHK g, : N - N»®
ge)=nkqg op=f,og ZHIZLT\WDLTE, £EM, %

My, = {k € N; g, (k) = g, (k)}

FTDLge)=n=g. (e)iec M, P>, [EREDEkc M, 2W3. g.(k) =g, (k)
T%%@T() b#

gn(0(k)) = fulgn(k)) = fu(gn(k)) = gn(p(K))

PHED, THiFp(k) € M, BlB o(M,) C M, Z2EKT 5, [>T M, =NHIbg, =7,
2135,

RIZ (1)-(4) 2723 g, ZREK L &S5, TD/ M = {n € N\; HE (1)(2) 27 F
Bg, : N> NPWEFEET D} EEET D, g = id LEL L gle) = e THD goop =
o =f.=foog.iec MWD, EEDE e M %2H5, pk) € M L7%5H%ER
Z5, IREWIZED (1)(2) Z2Wi7zd gr : N - NAFEHET D, £ZTygonw : N > N %
Ity (M) = frn(ge(m)), m e NTED D & gou)(e) = fe(gr(e)) = fe(k) = p(k) £72Y gom
(1) 2729, £/2grop=frogp THEIMNH

(Gok) © P) (M) = Goiy (M) = fiom)(9r((m))) = fo(am) (fr(gk(m)))
= (fm oo fi)(gr(m))
= (fm © for)(gr(m))
= (fow) © fm)(gr(m))
= fotk) (9o (M) = (Fotk) © Gp(r)) (M)

oo



YIRY g & (2) BilizT, BLET M = NEIBEED n € NIZHU (1)-(4) 27z F
gn N = N OIFEDTRE NIz,

FE I g NX N5 (m,n) = gn(n) e N2 NIZRIFZREELHS,
7 (REOEAMH)

(1) D n € NIZH U g, [ZEHTH D n # e 75513 g, [ERB S E =750,

(2) N={ga(e);n € N}

(3) (FEDHRA) FED m,n e NIZHL

gm(n) = gn(m)
1) (FEEOESRA) EE0 mn e NIZHL
Gm © Gn = Gn © Gm = Ggpn(n) = gu(m)
(5) EICHT2EEOHER)  EED m,n e NIZHL

9m © fn = fgm(n) © dm

(GEBA)  (2)(3)(5)(4)(1) DIEIZFEHT %,
(2) gule) =n &0 (2) DD,
(3) EEDOn e NIZXHULES M, %

M, = {m € N?Qﬂl(”) = gn(m)}

CEFHZT Do gule) =n =g.(n)ie e M, D, EEIZmeNzZRSD, TD&

& gn(n) = gu(m) TH B DT guimy(n) = fulgm(n)) = fulgn(m)) = gulw(m)) & 78
D o(m) € M, S, ThED M, =N &b (3) B>,

5) EED m,n e NIZNUES M,, %
My = {k € N;(gmo fu)(k) = (fgm(n) o gm)(k)}

LRERT D, (gm © fn)(e> = gm(@(n)) = (fmo gm)(”) = fm(gm(n)> = fgm(n)(m) =
Fom)(Gm(€)) = (fomm) © gm)(€) &V e € My, DS, FERITk € M, ZH5, Z
DEZ (gmo f)(k) = (fgu(n)©9m) (k) TBBDT (gno fu)(p(k)) = (gmowo fo)(k) =
(fmogmo fu)(k) = (fmofgm(n) Ogm)(k’) = (fgm(n) 0 fin 0 gm)(k) = (fgm(n) ° gm)(p(k))
21D (k) € My 5665, ZHED Myn — N 22D (5) DE S,



(4) FEED m,n e NIZHUES M, &
M, n — {k € N; (gm o gn)(k) = ggm(n)(k)}

EEFET Do (gmOgn)(€) = gm(n) = ggmy(€) £V e € My, BRES, AETRIZk € My, ,
EHLB. ZOLE (g0 6)(k) = () TBBDT (g 0 g)(9(K)) = (gm0 fu o

9n) (k) = (g ) °9m©9n) (k) = (fg,(0)©Ggm(m)) (k) = Ggon(m) (0(K)) £72 D (k) € My
7b>1zE90

INEYD M, =NERD (4) A,

(1) ERIZn e NZIN D, m,m' € NBTEST g,(m) = g,(m) BEILLTWB & T 5,
EH3IZE VMDD =DDGEDMNIP—DHRHEILL T WD :

(a) j € NDBMEIEL Tm = f;(m)
(b) m=m’
(¢) ke NDPELELT m = fir(m)

() DB fy 5y (0()) = 60 50)) = gulm) = gulm) 5 B3 fy ) ERBf F57-
BWRSFIETH D, (c) DHE f4,06)(9n(m)) = gu(film ))—gn( )—gn( ) LB
fouth) BAFRZ R 2R WD OFETH D, /o T (b) DHFEDAKILL g, DHEHMED
fiévo

BARIZ, AEIRZERD g, ldn=e DEGEIZREHEZRE S, m e NBFIEL T g,(m) =
m MWL TWEEDELET D, n # e’C7§\ THIXE 2D (2)I2&D j € NAEST
n=file) tRINd, ZDOLZ

m = go(m) = gm(n) = (gm © f5)(€) = fo..(5)(gm(€)) = fg,.(5)(m)
LBBD S, o) BERBEEREBVRSFETHSB, &>Tn=e S,
EHE8 (BEDEAM)

(1) FEED m,n e NIZH U n € Ney, () "Neg, ()
(2) fERED m,m' € N KOMERD n € Ny, n’ € Ne,py 1T L
fa(n) € Negmys gn(n) € Neg, )
(GERA) (1) (EEDOne NIZHLUEA M, %
M, ={m € N;n € Ney, iy}

EEFET D, ge(n) =nifle e M, WS, ERITme M, 2l0%, ZD&&EneNg,, ) T
HEMON=gy,(n) THEMjeNDPIEST gu(n) = f;(n) BELD, BIERS g, DAH
WPFAET BHICBEDTm =e THY gy)(n) = fulge(n)) = fuln) £V n € Ney_ )
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L0, BHEGS Jom)(n) = fulgm(n)) = (fao fj)(n) = ffj(n)(n) £hne N<gg () (n) RN
5, TNEY p(M,)C M, 270 M, =N»ES, RIZAEEDn e NIZHUEE M, &

M, ={meN;neN i}

YREET B, f.(n) = p(n) RO n € Ney, = Ny & 0 e € M, 2%E5, (LI m e M, %
BB, neNep, o THBEDE j € NDIEST fru(n) = f;(n) £ B THED fom(n) =
(90 fu)(n) = (9o f;)(n) = fo(n) D n € Nop o BB (m) € M, DYES, #z
M, = N#%E >,

(2) n € No,, KO0 € Ny (IZH U j KOk DESTm = fi(n) KOm' = fi(n) DAL
D, ZDOkZE

fm (') = fu(fe(0) = froom(0) = for(f(m)) = fu(fr(fi(n)))
= fi(fi(fw(n) = fr,0(far(n) = fro(fu(n')

£ fn(n’) S N<fm(m’) DIEN £ = fgm(k)(gn’(j)) eIk

I (M) = gm(fe(n)) = (Fan k) © 9n) (') = fo (G (m))
= Som ) (9w (f5(n))) = fort0) (5,0 5) (g (n))) = fe(gn(n"))

753‘%‘"67“«5 O)’C\‘ gn(n/) E N<gm(m/) 7b§'fié5o
EE8DHR (FILFATRM) AEDOm,ne NIZNULEeNDPEEL n € Neg, ()

(GEBA)  k=¢(n) = fun) B neNy &b, eeNgy,, &9 n=g,(e) € Neg,(m)
2135,

EIEO (Y)F DREUT )
() AEED m,n e NIZH UIRIXFEETH 5 -

(i) m € N,

(ii) %% ke NIZX U fi(m) € Nep, )
(ili) (ERED k€ NIZXHU fi(m) € Nojn)
(iv) 55 k e N2kt U gp(m) € Neg,

(v) FERED ke NIZXHU gi(m) € Neg ()
) EED m,n € NIZH UIKIXEETH 5 -

(i) m € Ng,

(ii) 8% ke NIZX U fi(m) € Neg, o)

(iil) FERD k€ NIZH U fi(m) € Ney, )
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(iv) 5% k € NIZH U gi(m) € Neg, ()

(v) FERED ke NIZH U gi(m) € Neg, ()

(FIERA)
(1) ()=(i) : k=e TN (i) BMFL D (8) X DAL,

(if) = (iii) : 5% ko € NIZH U fi,(m) € Nog, (o THB LT B, ERICE>THZ jeN
IZHEU fio (n) = f;(fr(m)) BIRILD. ZDEF fi(n) = fio (f;(m)) £72D fi, DBk
KD n=fi(m)BRES, EoTEED ke NIZHU fi(n) = filf;(m) = f;(felm)) &7
D fu(m) € N o BHES,

(iii)=(1) : EEFRRZRER T n = f;(m) 725 j € NOFIEPRK D, THiF (1) & &k
5,

()=(@v) k= e L THUE I,

(iv)=(i) : 85 ko € NITH U gy (m) € Ney, () THB LT D, j € NAIEST ggy(n) =
filgre(m)) DAL D, HUm ¢ N, 2561 m =n E72dl € NABES>Tm = fi(n)
ERIND, HIELOIE gry(n) = gro(m) B f; PABREFRFORIZR O FIE, BERS

& g, (n) = filgr(m)) = fi(gro(fe(n))) = fi(fory (910 (1)) = Friio0, @) (91e(0)) £75D
Frion () BARBEEFEOFIZ 2 0 FIE, BAEE D m e N, e,

(I)=(v):j e NDBESTn = fj(m) &78%, TDEE gi(n) = gu(f;(m)) = for ) (gr(m))
B gr(m) € Nog, () DES,

(v)=(@) : (iv)=() Okah & FRE,
(2)  fu B g DHEEE HONIEE,
£ :NOZETRWEHAEEG MIZHL me NIX
m € M N[ {New;n € M}
i3 EmIEAM OR/NTTH S LiH D,

EE10 (FRNEDEEE—EMN)
TRV ES M C NIZHE— D> DHR/INE %R,

(GEFA) : &£E M. %
M, = ﬂ{N<n;n € M}

CEHKT D, ME1ID(9)IZEVec M, PRED, MIFZETHEVDT—2Dume MM
FET S, ZDLE (m) ¢ Ney, B p(m) & M, DS, Ko T M, #NPELD, T

M, =N<& ¢o(M,) C M, < VIl e M,,p(l) € M,

THY M, £NHRINTVWBDT, (€ M, BFELT () ¢ M, %= EBH 25
ETol) ¢ M.#ine MMPFIEL o(f) ¢ Nop %5, EH3IZED j e NAFELT
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o(0) = f;(n) Z2Wi7=3, —FHle M, EN,, 72D L =nTHd0 ke NPFELT
n= o) BT, BB B () = £,() = (f;0 fu)(0) = o (0) BREW f(k) # ¢ i
€ NAHEST fy(k) = file) 5 BDT o(l) = Fro() = Fr.oo(D) = Foo6) = o(£(0)) %
9%, @ FHRHH f;(0) =027 [ 3ABRER ORIV FEEZGES, £oTl=nT
HH, TOLZj=eThHI2HEEIND, STl=nTneM7Z>7=DTlLec MTH5b,

KEIZ—EMEEZRED, 22D m € MNM, WE-722F 5, m #m' 125
m = fi(m) 7% j € NDELET DD m = fr(m) 725 k € NDPELET D, Hi&ERS
mé&Ne,y ER0mé¢ M AZKOFIETH D, BHELOmM ¢ N, 780 m' ¢ M, IZKD
FETHD, o Tm=m' %2525,

EE11 (R7/ZOKBNIEFHRE)
ZODORT ) FHR (Nye,p) KO (N, e/, o) IZH UEH S THEZONAAMERF N - N
IR E EFIc B AR TH B, BIH

(1) (IMEICEY 2ERR) FEDOm,neNIZHL
F(fm(n) = fpam(F(m))
(2) (FEICETZERE) FEEDOm,neNITHU
F(gm (1)) = gpm) (F(n))
(3) (BEFICEAYT2%ERE) ([FEDneNKkUmeN,, XL

AU fl R g IE NIRRT B INEROREREEZRTHDE TS,

(BEBA) AT n e NZLEICZH S,
(1) %H&M, %
#9 5. F(fule)) = F(fe(n )) (90(”)) ( ( ) = fo(F(n) = frp(e) =
f}(n)( (e)) e € M, DS, EREIZm € M, ZHl5, TD&E F(f,(m)) =
Sy (F(m)) TB B 5 F(fule(m))) = F(e(fu(m))) = ¢'(F(fu(m)))
= @' (fpmy(F(m))) = fpu (@ (F(m )))fov(n)(F(w(m))) L7320 o(m) € M, D€
IEED M, =N&7b (1) h >

(2) &G M, &
M, = {m € N; F(gn(m)) = g, (F(m))}
#9 5. Flgu(e)) = F(n) = gu(F(n)) = gpy(€) = gpey(F(e)) e € M,
#ﬁEO ERIIm e M, ZHl5, ZD&Z F(g,(m ))—gF (F(m) THEHH
F(gn(e(m))) = (F(falgn(m))) = [ (F(ga(m))) = (gp(n( (m)))
= I (@' (F(m ))) Iy (Fp(m))) 720 @(m)eMn#{iEOO AEEXDY M, =N
aAl)) ( ) DIED
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(3) m € Ng,, LRICHS. m=n725IL F(m) = F(n) € Ny, 7%, m € N, &
518 € NAIES T = fi(m) £7RBDT F(n) = F(fj(m)) = fp)(F(m)) £72%
DT F(m) € N_p,) BED,

P ETHARBO LR RT ) RIZHEDOWTHSEI WD TEEOFIETE SR &
2, K7t ThHho7zez2 12 LT
p(n) =n+1
fm(n)=m+n
gm(n) = mn
m<n<smeN,

m <n<<me N,

ERU, ZBTHRVEHDPEG M C NOB/NLZ min M &R, HREAOES N IFINE
(m,n) = m4+n N T (BATZR7Z3R\) JEREREF2 R T, f, OBRHMEICED f,(N) =
N\ N, ETRIEPWES 71 N\Ne, m e f7{(m) e NEUTERIND (m =
o) =n+k722 & k= f"(m)=m-nsET), BHREDOEEGNIIFEEL (m,n) — mn
IZEEWT (A0 1 2 F5D) AI# 8 &2 S, IIVE & RIK & ORITIT BRIV RN D, g, D
BHMEIZ XD g,(N) = {ga(k); k € N} ETHRIEDHEG K g, " : g,(N) > m — g,*(m) €N
EUTERIND (m=g,(k) =nk785&E k=g (m)=m/n&XULn%m DN,
m&n DEBEH D), BRBNIZRIT 236 < BEF DR (KA - RO - HER
) iU, ZOMHFIZE D NIZ2IEFEIESZ KT,

2. IBFFIR &R
EE RIROHBNIC 1 2R OB R IZRORMG 22y 2oL SIRFREGHED ¢
(1) FEED a,b,ce RIZNLa<b=a+c<b+c

(2) EED a,b,ce RIZNLa<b, ¢>0 = ac<be, ca<ch
NEfPERI3AR 2 il 3 & SNERRA L GE 5,
EHE RZIEFPERYTS, ac RIZHL, ZTOMIE |a] € R ZIXTERT %,
: CL:OR@:‘B \OR|:OR
ca>0r75 Jal =a

ca<0p785 |al = —a
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Goy]

1) a>0r< 0 > —a

2) a<be —a>—b

(
(
(3) 1r > Op
(4) ab=0p < a = 0p £713 b= 0p
(

5) a =0b {EED c# 0glZX L ac = be
& ®5 c# 0l U ac = be

(6) la+b] < la| + [0

(7) lab] = al |b]

(GIEEA)

(1) G>ORtj—%o C@t%%b—aEOR@VBOR:cH—(—a)2a+OR:a>ORtti
DFELRD, 2T —a <0 THD, W0 >—-arTb, TDEEHLLa<0p
2o 0p=a+(—a) <0p+(—a)=—-a<0p &RV FFELRD, >5Ta> 0T
»Hb,

(2) a<b=0r=a+(—a)<b+(—a)=b—a
=0g>—(b—a)=a—>
= —-b=(a—0b)+(—a) <0+ (—a) = —a,
—a>—-b=0g=a+(—a)>a+(-b)=a—-0b
=0r<—(a—b)=b—a
=b=(b—-a)+a>0r+a=a
(3) Ig <076 —1p >0 725, a=0g,b=—1g,c=—-1g&EL & a<be>0p

THENOac <bcTHY ac=0r,bc =1 THIENOH0r < 1lp LRV FIE, Lo
T 1g > 0 DED,

(6) a>0p,b>0g"0a+b>0gl|a+b=a+b=|a|+|b| £725, a <0p,b<0g 7%
5a+b<0pifl|a+b = —(a+b) = (—a)+(=b) = |a|+|b| L7255, a > 0r,b < 0p /&
Sa+b<a+0g=lal+0x < |a|+(=b) =|a|+|b| TH Y —(a+0b) = (—a)+(-b) =
(—a)+ b)) < Or+|b| <a+|b] =la|+ b £72D a+b>0r THa+b< 0z TH
la+0b| < |a| + [b| DD a <0p,b>0r%0a & b% ANEAT |a+b| < |a|+ b
2135,

(7) a > 0p,b > Ogp %25 ab > Og # |ab| = ab = |a||b]| BME D a < Or,b < 0 725
—a > 0p,—b > 0g # ab = (—a)(=b) > Op £72 D |ab| = ab = (—a)(=b) = |a||b] B}
WS a>0gpb<0p756 —b>0r i —(ab) = a(—b) > 0 TH Y |ab| = —(ab) =
a(—=b) = |a||b| BED . a <0p,b>0r75 a & b ANFEAT |ab| = |a||b]| 2155,
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(4) =) ZREIERWV, MMEZRZED, a £ 0, b#£0r T 5, TDEZ |a| > 0g,|b] > 0r
THENS ()12 |abl = |a]|b] > 0 DS, E>Tab#0p &% 5,

(5) D c#£O0g I Lac=bc785 (a—b)c=0g 720D (4) £V a=bD D,

3. B

1 (BEIROBM) HABEEKROKRITESNOEREAN x NIZRWT, BIff~
%

(m,n) ~ (i,) €= m+j=n+i

YREDD Y~ XFEEERE KT, NxNE2BFH~ T fEA NN/ ~ & Z L HL
(m,n) DETEE [(m,n)] LET :
[(m,n)] = {(i,7) € NxN;(m,n) ~ (i,j)}
Z. D =D DT [(m, n)] BT [(k, 0)] 1256 LRI BEHS

(m, )]+ (0,00 = [ + ka4 £)
[(m7 n)] ’ [(k7 6)] d?f [(mk + n£7 ml + nk)]
W& o>T (REITCOMD FIZHKST) EED ZITIEE TENEEI NS, INEKROTEE

DHATCIE K% [(a,a)] X [(a+1,a0)] TH B, [(m,n)] DIEIZEES 201 [(n, m)] T
HEzonsd, Z 3T #EREIZIIRBIEEZ KT, Z 121

[(m,n)] < [(k,0)] ﬁm+€§n+k

IZ&o>T (REBEFTTCDELD Hizk53) B < NEHINER O 2723, Z 132Es
HETIERE 2K T, ND o ZADOGEH )

t(n) =[(n+a,a)]

T (a e NOHWD FITHKST) £EIND, FHEHTH 0 INE & FTIRITHE LUHERT & 72
%, M ZEFIRLU 2GRN 2 n e o(n) € o(N) IZEBEFTH ORI ML NP B LR &
2%,

EE O CH ] THERIN-ZAHERZ 28RBS, . N> ZIZEX>TNIXZIZHDIA
ENd, MEDHEATE (B [(a,a)] 20 KU [(m,n)] DFIT [(n,m)] &2 —[(m,n)] £ &
T, TEOHALIC [(a+1,0)] 21 LKT, [(m,n)] < [(k,0)] D [(m,n)] # [(k,0)] 75 &
E [(m,n)] < [(k,0)] &FT, #F [(m,n)] Zm-—n &7,

(GEPFA) BEfR ~ XN x NORMEREfRZEK T F :

K& : (m,n) ~ (m,n) & m+n=n+m
SFME © (m,n) ~ (i,5) & m+j=n+i
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Sit+n=j+m<e (i,j) ~ (m,n)
WM - (m,n) ~ (i,7),(,7) ~ (k,{)
Smtj=n+i, i+l=7+k
= m+0+(+7)=m+j)+(@+0)=n+i)+(G+k)=n+k)+(+))
=m+Ll=n+k< (mn)~ (k)

IENRITOIY HBICEO T ELDE -

(m,n) ~ (m’,n'), (k,€) ~ (K. 1)
sSm+n=n+m E+0 =0+F
= m+k)+n'+0)=n+0)+m +E)s (m+kn+0)~m+En+10)
FENMRTOBMY FICKOTEEDE -

(m,n) ~ (m',n), (k, €) ~ (K, ')
sm+n'=n+m k+0=0+F
= (mk +nl) + (m'l' + n'k’)
= m(k—0)+n(l —k)+m' (' = K)+n'(K' =)+ (ml + nk +m'E' +n'l)
= (m—-n)k—=0)+m —n")l' —K)+ (ml +nk) + (m'k +n'l')
= (ml+nk)+ (m'E +n'l") = (mk+nl,ml+nk) ~ (m'k" +n'l',m't' +n'k")

IED R #2481
[(m,n)] + [(k, O)] = [(m + k,n+ 0)] = [(k +m,l+n)] =[(k, )] + [(m,n))]
IEDiEERl:

([tm, )] + [(k, O)) + [, 9)] = [(m + k,n + O] + [0, 9)] = [(m + k +d,n + £ 4 7))
= [(m,n)] +[(k + 4, £+ 5)] = [(m, n)] + ([(k, O)] + (2, 7)])

FEDA A

[(m,n)] - [(k,0)] = [(mk + nl,ml + nk)]
[(km + fn, tm + kn)] = [(k,0)] - [(m,n)]

FEDIEER:

[(m,m)] - [(k, O)) - [(7,5)] = [(mk + €n, bm + kn)] - [(, 7)]
((mk + €n)i + (bm + kn)j, (mk + fn)j + (m + kn)i)]
(m(ki+£7) +n(li + kj),m(kj + i) + n(ki + £7))]
()] - [(ki + 05,6+ k)] = [(mo )] - (106,00 16,90

(
=
[
[
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EICE T 3 REDDECR:

(m, )] - ([(k, OF) + (2, 9)]) = [(m,n)] - [(k + 1, £+ )]
(k+z)+n(£+y) m(l+j)+n(k +1))]

(mk + nf) + (mi + 1), (ml + k) + (mj + )]

mk 4+ ml, ml + nk)] + [(mi + nj,mj + ni)]

n) - [(k, 0)] + [(m,n)] - [(4, J)]
INEDBEATA [(a,a)] TH B FH:
[(m,n)] + [(a,a)] = [(m + a,n + a)] = [(m, n)]

ZZIZEBEDOEFERITRWT

(m+a,n+a)~(mn)e (m+a)+n=(Mn+a)+m
mBHREHN,
FAEDBEAMITD [(a+ 1,0)] THBE:

[(m,n)]-[(a+1,a)] = [(m(a+ 1) + na,ma+ n(a + 1))]

= [(a+1,a)] - [(m,n)]
[(m,n)] DIBEICBET B2#TTH [(n,m)] TH B E:
[(m,n)] + [(n,m)] = [(m +n,n+m)] = [(a,a)], a=m+n

ZATEIH =N

[
[(m
It
It
[(m,

[(m, )] - [(k, )] = [(a, a)]

< [(mk 4+ nl,ml + nk)] = [(a, a)]

S k+nl+a=ml+nk+as mk+nl =ml+nk
SThk=0%0X[(k,0)]=(a,a)] 725, kA LBROEk <l EEE>IDELSM—
SIWWALDe k<O l=k+i7%ic NWFESTLDT

mk4+nl =ml+nk< (m+n)k+ni=m+nk+mies ni=misn=m
0 [(myn)] =(a,a)] 255, k>0 k=(+;72%j e NDPFETEHDT
mk+nl =ml+nk< (m+n)l+mj=m+n)l+nj<smj=njsm=n
0 [(m,n)] =(a,a)] 135,
ZIZRT 5EF < BMRKRTOIY AICIKO T EF D E -
[(m, n)] < [(k, 0], (m,n) ~ (m',n), (k,£) ~ (K, )
& (m,n) ~ (m',n'), (k,0)~ K, 0), m+0<n+k
sm+n=n+m, k+0 =0+K, m+L<n+k
=m+0)+n+k)=mn+m)+k+0)=m+n")+ (L+k)
= m+0O+W+E)<n+k)+ 0 +£E)
=m' +0 <n+k < [(m n)] <[l F)
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ZASRRT BBk < DIRFZR TS
R&E: [(m,n)] <[(m,n)] & m+n=m+n

FRRFRE: [(m,n)] < [(k, 0], [(k,0)] < [(m,n)]
S m+l<n+k k+n<l+m
= m+Ll=n+k=[(mn)]=][k71)]

HERAE: [(m,n)] < [(k, 0], [(k, O] <[ 5)]
S m+l<n+k k+7< 0+
= m+j)+l<(n+k)+ji=(k+j)+n<(l+i)+n
& m+j<itn=[(mn)] <))

ZICRIT2IERF < Z2IRF%ZMTE :
EED [(m,n)] K[k, O] U m+Lln+k e NTHBPHIRD=DDHEDMNH—
DIRRILD ¢
(i) m+L>n+k (i) m+L=n+k (i) m+0<n+k
(i) DEE X [(m,n)] > [(k,0)]. (ii) DEEIX [(m,n)] = [(k,0)]
(iii) &G [(m,n)] < [(k,0)] &7 5,

7 IEFBER T E:
[(m,n)] < [(k,0)] 25 m+ 0 < n+k THBMSLHED [(,5)] (< L

(m+i)+{l+j)<n+i)+Ek+i)e [(m+in+i)]<[k+il+))]
& [(m,n)] +[(,7)] < [(k, O] + [(i, )]

DD, £72((6,9)] > [(a, )] ITH L Tita>j+tasi>j THdINH
[(m, )] - (4, 5)] = [(mi + nj, mj +ni)l, [(k, 0] - [(i, )] = [(ki + €5, kj + L) 1TX L

(ki +07)+ (mj+ni)=(k+n)i+ (L+m)j
=(k+n)i—j)+(k+n)j+(L+m)j

((k+n) = (C+m))(i — 5) + (L+m) (i — 5) + (k+n)j + (€ +m)j
(E4+n)—C+m))(i—j)+ (L +m)i+ (k+n)j
(
(

C4+m)i+ (k+n)j
kj + ti) + (mi+ nj)

v

NHOLZANDER  DNEXDE:

(n+0b,b) ~(n+a,a) = (n+b)+a=b+(n+a)
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LITBHRTHDBE:

LIFERIBTH B E -

tm+n)= [(m+n+a,a)= [(m+n+a+a,a+a)
= [(m+a,0)] +[(n+a,a)] = 1(m) + 1(n)

L DIEFRFM

m<n< (m+a)+a<(n+a)+a
& u(m) =[(m+a,a)] <[(n+a,a)] =tn)

EE [(m,n)] € ZMETH B LIL[(m,n)] > [(a,a)] THDHLEHEUEDEHREIARDRK
THREE g ERT
Z>0 - {[(ma TL)] S Z? [(m7 n)] > [(CL, a)]}

[(m,n)] € ZWIEATH B LF[(m,n)] > [(a,a)] THDHEEFRLIFABRKLARDOKTE
'I%% ZZO ti’%j— .
Zzo = {[(m,n)] € Z;[(m,n)] = [(a,a)]}

ﬁ'_EIEE L(N) = Z>0
(FEFA) fEEDn e NIZxXL

a+a<(n+a)+a<(aa)l<[(n+a,a)

THDEN5 1(n) € Lay 785, — S50 EED [(m,n)] € Zog TR Um+a>n+aTH3
Mom=n+j%5%j e NWMFET D, ZDEZ(j)=[(j+a,a)]=[j+n,n)] =[(m,n)
£720 [(m,n)] € «(N) BED,

F1 [(m,n)] € Z oK LIRIZAMETH 5.
(1) [(m,n)] € Zso

(2) m—neN

%2 [(m,n)] € Z I LIRIKABTH 2,
(1) [(m,n)] € Z\ Zso
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(2) [(n,m)] € Z=o

(3) n—meN

%3 ZIFROEWNIELREHTERINS

Z =ZxoU{[(a,a)]} U(Z\ Zxo)

T2 (BHEIRORFHEMITI)
JEFFER RAZH LIRIZFEETH 5 -

(1) RIZZ LR LTRETH D, BB, 2B f: Z - RMPFEL TERD
[(m,n)],[(k,0)] € Z\ZX Uik %&ii7=d :
@) f([m, )]+ [(k, 0)]) = f([(m,n)]) + [([(k, O)])
S({(m, )] - [(k, O)]) = f([(m,n)]) - f([(k,0)])
(i) [(m,n)] <[k 0] = f([(m,n)]) < f([(%,0)])

(2) Rep={r € Rz > 0p} WN LA TH D, HH, 2HHf g: N - R HFHELT
FEDm,n e NIZHUIRZ - :

(i) glm+n)=g(m)+g(n)
g(mn) = g(m) - g(n)
(ii)) m<n=g(m)<gn)

(GEFR) (1) = (2) : n e NIZH UL gn) = f(u(n) LEDDE 1 : N Z KO f:Z — R
TP THED5 g : N = RFBFATH D, EED x € Rag ITHLU [(m,n)] € ZH
FAELT f((mn))) = 2 255, f(aa) = fa+aata) = f(((aa)] + [(a0)]) =
f([(a,a)))+ f([(a,a)]) &V f(la,a)]) =0p 255, TTED [(m,n)] > [(a,a)] BRED (5
BX [(m,n)] < [(a,a)] &5 (i) 12X D f([(m,n)]) < f([(a,a)]) = 0g £72D z > 05 ITK
T5),

ST [(m,n)] €Zog=t(N) &V ke NBE-Ta= fu(k) &5, BIZglZ2HNTH
5o AERED m,n € NIZH UIRDBKLD :

(2) = Q) : [(mn)] €ZpTHLm—neNTHENS f([(m,n)]) =g(m—n) £&EL,
U [(m,n)] DRFITLOWD HIZKSTEES, NEfor=gThD1: N Z &k
B f|Zso = g 0 17 Zso t Zso 3 [(myn)] = f([(m,n)]) € Rop FRHHT (i)(ii) % i
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728, RIZ f([(a,a)]) = 0 EED B, TARIZ [(m,n)] < [(a,a)] %5 [(m,n)] € ZIZXL
f([(m,n)]) = —f([(n,m)]) LK fIXZ\ Zso 25 R\ Rso(Rso = RogU{0r}) ~D[H]
BME252%, [(m,n)] € Zeo, [(k,0)] € Z\ Zsg IZHU [(m+ k,n+ )] € Zug 72 51X

F([(m,m)] + [(k, O)) = f([(m +k,n+ O]) = g((m + k) = (n+£))
S, m)] + f([(k, O]) = g(m —n) = f([(¢, k)]) = g(m —n) — g(€ — k)

THY gm—n)=g((m+k)—(n+0)+({—k)=g((m+k)—(n+0)+g(l—Fk)<&
2205 f([(m,n)] + [(k,0)]) = f([(m,n)]) + f([(k, 0)]) 2135,
—J3 [(m + &, n+€)] = [(a,a)] 251 [( n)] + [(k,0)] = [(a, )] BIS [(k, )] = [(n,m)] €
(m, )Dt&é#b

#a
Z\Zso &729 f([(k, 0)]) = = f([
F{m,n)l + [(k, 0]) = f([(m + k,n+0)]) = f([(a,a)]) = Or

f{(m,n)] + f([(k, 0)]) = f([(m,n)]) = f([(m,n)]) = Or
DR f([(m,n)] + [(k,0)]) = f([(m,n)]) + f([(k, 0)]) 2135
EQ [(m—i—k 7’L+€>] S Z\Z>0t&b£i

fm,n)] + [(k, 0]) = = f([(n+£,m + k)]) = —g((n+ €) — (m + k)

f(m,n)] + f([(k, 0)]) = g(m —n) — g(¢ — k)

THY gm—n)+g((n+0) —(m+k)=g(l—k) &&dns f([(m,n)]+[(k0)]) =
f([(m,n)]) + f([(k,0)]) 2155
% 7= [(m,n)] € Zso, [(k,0)] € Z\ Zog 5 L

3

]
]+

(ml+nk) — (mk+nl) =m({l —k)—n(l —k)=(m—n)({—k)eN
125 [(m,n)] - [(k,0)] = [(mk +nl,ml + nk)] € Z\Z-c TH 5, #IZ

F([Cm, )] - [(k, 0)]) = = S(

—9(

(ml + nk, mk 4+ nt)])

[
(m —n)(f = k))

= —g(m—mn)-g(l —k)
= [(m,n)]) - F([(¢, k)])
= f([(m,n)]) - f([(k,0)])
2185, [(m,n)] € ZIZx L
[(m,n)] - [(a, a)] = [(ma + na, ma + na)| = [(a, a)]

THY
f([(m,n)] - [(a,a)]) = f([(a;a)]) = 0r = f([(m,n)]) - f([(a,a)])
Y75, PLET FIk () 2T ENS D o7, ()13 f OEBEL D ESITHS,

EIE 3 (BEIROKFFEMTITID)
EREDIEFE RIZHNUBS f: Z — RDPFIEULED [(m,n)], [(k, 0)] € Z 1ZX UK % i
729
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(i) [f([(m, )] = [m —n]
i HHf:Z 5 RIZE->TZC RERIMERIZIZHRNDIEFER & ALER T D HHH
k%,

(FEBA) R OFIKIIBT DRI ZE 1z e RT, BB P R— R O(x) =0+ 1510 &
DEE D, RIEIKD RSB F N - ROP—EIMEE D IREw72F -

(1) F(1) = 1z
(2) LD n € NITH LU F(n+1) = ®(F(n))

ZDFIZEFRWTIROMEZRT D -

(a) DEEBR : EEDOn e NIZHUEA M, %
M,={meN;F(m+n)=F(m)+ F(n)}

EREHET D, F(l+n)=d(F(n))=Fn)+1g=Fn)+F(1) &b 1€ M, »k>, £=E
ZmeM, Zzl5, ZO&ZE F(m+n)=F(m)+ F(n) K32,
INED Fim+14n)=F(m+n)+1g = F(m)+ F(n) + 1g = ®(F(m)) + F(n) =
Fm+1)4+ F(n) 282D Tm+1€ M, &0 M, =N»ES,

(b) DEEAR : HEEDOn e NIZHUEA M, &
M, ={m e N; F(mn) = F(m) - F(n)}

LEFRT D, F(1-n) =F(n) =1g-F(n) = F(1)- F(n) &9 1 € M, B>, [LEIZ
me M, ZEl5, ZD&E F(mn)=F(m)-F(n) Wi 2, 21 kD

F((m+1)n) = F(mn+mn) = F(mn)+ F(n) = F(m) - F(n)+ F(n)
= (F(m)+1g) - F(n) = ®(F(m))-F(n)=F(m+1)- F(n)

ZE5DTm+1e€e M, £720 M, = NPHES,

ST [(myn)] € Zog (XU f([(m,n)]) = F(m —n), f([a,a]) = 0g, [(m,n)] € Z\ Zsg IZ
U f([(m,n)])=—-Fn—m)&EL &, BB f . Z—-RIVEELS, ZOLZEMH2DIE
HH & [FRRZRGERRIZ K D (1) DME D,
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(i) 1& [(m,n)], [(k, £)] € Zso ITHNTREIETADTTH D, £EHEM %
M ={m e N;F(m) > 0r}

LREFT D, ©0)=F(1) =1 >0 &V 1eMud, EFREIIme M 205, ZD
Y& F(m) >0 ThH B, SNED Fim+1) = F(m) + F(1) = F(m) + 1z > 1z > Og
LY m+1e MPRENM = Nz2/F5L5, BIZERED m,n € NIZHU F(m +n) =
F(m)+ F(n) > F(m) »™Mt5, Tk (i) DS,

(iil) & [(m, n)] € Zso KW TREE AN TH S, EEM %
M = {m € N;|F(m)| = F(m)=mlz}

CREFETD, F(l)=1p &0 1e M5, £EIIme M 25, ZOLE F(m)=mlg
Thd, INXD Fim+1)=F(m)+ F(l)=mlg+1lg=m+1)1Ig 20 m+1e M
PENM =N%255, ZHEXD (i) PR D,

LR CILEE ORRIZEE I m,n- - OFRIZ—D200—<FTRITHIZT B, ZIZI3IE
(m,n) = m +n KOFEE (m,n) = m-n PEHRIIVROEELKLT 5,

MEDEHA 0 m+n=n+m

IMEDFEER 0 (m+n)+k=m+ (n+k)

IGEICET 2BATODEFEE: m+0=m

MEICET 2HETDEE: m+(—m) =0
FEDREAI . mon=n-m

FEDOESR : (m-n)-k=m-(n-k)
FRICEATRHEMTIDELE: m-1=m
IMEICET2EEDDEA : m-(n+k)=m-n+m-k

ZDE EIRDRRNLD :

(GIEEA)
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(H)0O-m=0-m+0=0-m+ (0-m+(—=0-m))
=0-m+0-m)+(=0-m)
=0+4+0)-m+(—=0-m)=0-m+(=0-m)=0

=m-1l-n=m-n

w2 (MEICEET @A) m,n e Z1T8 LIRIEFME :

(1) m=n

(2) BB EkeZIZHUm+k=n+k

B3) EEDkcZIZHUm+k=n+k

GERR) (D)=03)=(2) IZHSH»"TH D (2)=(1) &k DINEIZET 25T —k % (2) D
ZTIMAFEE R 2 W5,

@3 (FEICETZENA) m,n e Z 1T LIRIZFEE :

(1) m=n

(2) HBkeczZ\{0 iz Lm-k=n-k

(3) FEDLeZ\ {0} Um-k=n-k

(GEFA) ZB3EHTHLIHENSRED,

EE mn e NIZXHUL, Z0EZEZmE —n D m—-—n=m+ (-—n) CTEXRT 5,
LN = ZIZE>TNZZDFHDES Loy LH—HT 2, ZHUTLD ZIXZ = NU{0}U(-N)
CHWIEBREADEHTERING, 221 -N={-mcZmecN}=7Z\Zs ThH5,

mE 4 (KNEROREMLT)
(1) EED m,n € ZIZH LIRIXEETH 5 -
(i)m<n
(i) D ke ZIZHUm+k<n+k
(iii) TEDk € Zog i Um+k<n+k
(iv) 8% k € Zoo 12X U mk < nk
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(V) HEED k € Zuo T U mk < nk
(vi) 8D k € Z\ Zso \ZH LU mk > nk
(Vi) (ERED k € Z\ Zso 12X U mk > nk

(2) EED m,n € ZIZXH ULIRIXFAMETH 5 -
(i)m<n

(i) XD keZIZHUm+k<n+k

(iii) FED k€ Zog i Lm+k<n+k

(iv) ®d k € Zuo (2K U mk < nk

(V) EED k € Zog T U mk < nk

(vi) 8B k € Z\ Zso XL mk > nk

(vii) FERED k € Z\ Zso 123 L mk > nk

S (FILFATRME) FEEOmMeZncZoglWU ke ZWEFEEL kn > m %
727,

(GEFR) m<0Bok=195, m>0860k=m+1&TNELkn=(m+ 1)n >
m+1>mdHED,

REG  Z IR TH D,

(REBA) neNIIZHUL fCn—1)=n—1,f(zn) = —n &EFIEXf: N = ZHEZE 5,

Z=NU{0}U(-N) 25 N~NDEM g(m) =2m+1,m € NU{0}, g(—m) =2m,m € N
X fOWEHELZS>TED fIXEHHNTH S,

EE meZlZHUEDOME |m|ZmeNKRS |m| =mm=0725|m| =0,—-meN
RO |ml = -mEED S,

R4 RERE) TEOmeZEMERDn € Zog WU qe Z KU r € Zsy i —
BN E VIR 2 723
m=qgqn—+r, 0<r<n

(BEBA) m=0%5q¢g=r=02FHERV, meNBREZTIVFATFAMEIZLD ke N
EWM->Thkon>m & T HHEIHEKS, #-T

M ={k e N;kn > m}

328 TR, ZTDH/NIL k) = min M BFEHET S, ZNED kn>m &%, kkn=m®
BEldq=Fk, r=0THNIEXRBV, kin >mDG&EITq=k—-12E, TD&Zq¢ M
Wgn <mTH5b5, TZTr=m—-—qneELLO<r<mTHYH m=qgn+rHKILD,
me-NBS -meNWg ecZRET € Loy PHFIHELT —m=¢gn+7r, 0<1r <ndK
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SO, TDEEm=(—¢n—1r"=(-¢—-1n+n—-1)Y&BDqg=—¢ -1, r=n—1
EITNEm=qgn+r, 0<r <nZii=7d,

BT (q,7) € ZX Lo D—EMEZRIRZE Do (¢,1) € ZX Loy PAFAEL Tm = ¢'n+1', 0 <
r<nimoTW\Wizedse

aqm+r=gdn+resr—r"=({ —qn

HELr <0< —r<nThbO (g—¢dn=1r—r>0&Dq#q ER515
q—q¢ >1DBS, ZDEEr —r=(q—¢n>n&BROFEEZETE, L <r i
S50<r—r<nThY (—gn=r—1">0&0 ¢ #qL%32505¢ —q>1DHD,
ZDEEr—r'=( —qn>n&BOFEEETSE, DLEXDr=1 %285, ZOLZ
(¢ —gn=r—r"=0&0 qg=q DS,

R EEOMeZEMEREDn e Z\ {0} T U qe Z kU r € Zsg B—TEHNTIFE LI
7z g
m=qn+r, 0<r<|n|

(BEBR)  —n e NICHU LOEMEZEAT 5, ¢ € Z RO € oo W REMITIFAEL
m=q(-n)+7r, 0<r' < —n%&fEzd, TZTq=—¢, r=r TNERV, —EMED
LOERIZFE I NG,

EE mcZ ncZ\{0}izxL
m=qn+r, 0<r<|n|

TR EELEDqeZRUOr €lsgR”m%in THoZBAAURY 585, r=05]
bm=qnDHEEmMIEn TERWVETINS iV nm &RKLU n %z m ONEEE S,

fPRE 6
1) (£1)|m, (£m)|m

2) nlm,m|k = nlk

(

(

(3) njm = n|mk
(4) k # 0,nk|mk = n|m
(5) nm, flk = nllmk

(

6) nlm,nlk = n|(mi+kj)Vi,j €Z

(FEEA)
(1) m = (F1)(Fm)

(2) m=qn,k=q¢m = k= (q¢')n
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EE mecZDPBRETHDLIE)j ke Z\{+1} WELELTm=jktRINDHEEH
Yo meZ\{F1} BRBTH D LIEFARBMTHRVEEZTE D,

EES (RAXMWBOEE) [LEOm,ncZ\ {0} THLUES M, , X D,,, %
My = {mi+nj € Z;i,j € 7}
Din = {k € Z\ {0}: k|m H.> k|n}
YEHFET D, TOEEMWE—DDdE Loy PFIELIRZ 2T ¢
(1) d € My NV Dy
(2) My ={ld e Z;l € Z}

(3) fEED ¢ € Dy IZHL |d

EE mneZ\{0}ZHUETEESdEmEnDERANELIE N d=GCD(m,n)
&9, £72m=GCD(m,0)=GCD(0,m), 0 =GCD(0,0) £33,

(GEEA)  m =ml1+n0,n=m0+nl#m,n € M, \{0} DHES. mi+nj € My, \ Zso
725 —(mi+ng) =m(—i)+n(—7) B —(mi+nj) € My, \NDHES, HUZ M,,,, "NIEN
DZETRNVHREETH D NG ERD, £01% d = min(M,,,,NN) &X73, d € M,,,NN
Wi, € ZWFHEL d=mi+nj Zlii7=7,

My, = {ld € Z;t € Z}182F: P = {ld ;{ € Z} &<, ld = {(mi+ nj) =
m(0) + n(6) B P C My £75%0 B ULy € My \ PBBEELEET B Y g, jo € Z17
J:Oféozmlo+n]0 t%é%%o go%df%ﬂ?fl%&@%b%(]o t'f’o tj—ét£0¢P
QAN ES

goquU—i—To, 0<ro<d
LRING, ZDOLZE

o = £0 — qu = (mzo + njo) — (mz + nj)qo
= m(ZU - ZqO) + n(]O - jQO) € Mm,n NN

70 d DRNMEITK S B, #UZ 6 I3FEEL R\, BIB M,,, C P &85,

d€ Dpp3F: mneM,,=Plm=10dn="0472 (0 cZ\{0} "FHET 3,
BI% dim, d|n D3ERAL D,
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EBDcE Dyp oL cld2dF:c€ D, om0/ € Z\{0} PFEL m = m/c,n = n'c
ERING, ZOeEd=mi+nj=mi+njcLBB05 c|ld D,

—BME 552D d € Zoo D (1)(2) 2L TWET B LV € ZWE->Td =
dl,d = dl DAL D, TNEKD d=dl = (d0)EIB d(1 —0) = 0DENED, d# 0
W=1200=0=10bd=d P>,

Bl pEZyaFEEEUmeZyy & pldl UADIBEDONE Z Rtk 95, ZD
Ei,j € LIFAEL pi +mj = 1 DERALD,

(BEFR) d = GCD(p,m) & 95 & pm e M,,, = {ld;{ € Z} THE205 [, {' € NDIFAE
Up="Ld,m=LldDRID, p& midl ANOIEDOREBZFE-R0rs d=12¢5,
l=deM,,, &viinziss,

%2 mn€ZowklpeZ.,2HZBLT 5,
ZD & E plmn = plm £7ziF p|n
(BERR) plmn & U plm TRHBWVWEHRET S, R1 &V i, j € ZPE>Tpi+mj=1&7%
%o plmnitlk € Zug MES>T mn =pk £725%, > T
n =n(pi +mj) = p(ni) + (pk)j = p(ni + kj)
&7 0 pln WENL D,

THE6 (BHOEARTE) MEOmcZ\ {-1,0, 1} 12 UAREADFEL {p;;1 <i < n}
CIEDBE ki € Zop; 1 <i < n} TRZT-THDOVR—ZNIFIET S -

(1) ]-<p1<"'<pn

2) m==]]p"
=1

22+ 1EmDIEAIZRED,

~—~

SEER) m > 1055252 %5, #E6 D, &
D,,={teN; lm, ¢>1}

LEFET D, me D, D, 13ETHRNDT p, =minD,, DMFLET 5, /IMELD py 1T
ERETIERSERTH S, IZmiT

m = pimy, p IR, m <m

ERIND, mp = 1ROIXINTIEADER T 5. my > 1725 m 1TV T D%
ma K;@Lbfﬁb\
my = pama, PlIFEEL, my < my
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BRBHRBEGED, WRERIZLT ) =2,3,--- 1T L

mj_1 = pymj, pilEFEL m; < mjg

RO EMEDIET, m>my > >m; > 1 THE06 ZOHFEIIARETHE T 5,

TNZE N[EETEHEmIZ
m = pip2 PN

ERIND, ALIZENS B /NS WIHIZWAR, FHziZl<p <---<p, LHEZEL

pi DBND U EDQEE k; &3 0UE (1)(2) AL D,
—BMEIXEHE S DR 2 LIRINEIZ L DRI NS,

21 m>2WAEm%E
m:pri
i=1

EHRRNBNRERT D, T2 {p; ;1 <i<n}FHEWIZERS n{HDOFEHKT
{ki € Zop;1 <i<n} En{HDIEDERTHD LT 5,
ZDEEWRILFAMETH S -

(1) BTO TR k (BB TH 5,
(2) Me—DDn € Zuo WFEL m = n? 2727,
(3) LeZ\{0} KU neZ\{-1,0,1} PFEL Pm =n? Z 727,

R2 m>2m58Hm%
m:pri
i=1

CENBNRERT D, T2 {p; ;1 <i<n}IFHEWIZER S ndDOFEKT
{ki €Zs0;1 <i<n}EnHOIEDEBHTHD LT 5,
DL EWRIIEMETH S :

(1) Bl k IZHETDH 5,
(2) m=n? %723 neZ\ {0} IFFEEL R\,
(3) Pm=n? %730 Z\{0} kO neZ\{-1,0,1} FFEL R,

4. BEH#H

FEE1 (IR SEE L RO L5 0 2R 4 Z)\ [0} DERIES Zx (Z\{0))

WZAWT, B~ %
(m,n) ~ (i, j) <= mj = ni
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TED DL ~ AR E KT, Zx (Z\{0}) ZBR ~ TH->7-EES (Zx (Z\{0}))/ ~
QEEL (m,n) DIETHEE [(m,n) LET :
[(m,n)] = {(i,)) € Z x (Z\ {0}); (m,n) ~ (i, j)}
Q D=2 DIt [(m,n)] BT [(k, )] 125 UFI & R
[(m,n)] + [(k, 0)]
[(m, n)] - [(k, 0)]

IZ&oT ((REILOMWMD HITHST) XD QIZNEL FENERI NS, IEKOFED
BALICIERZ[(0, )] KC[(L, )] TH B, [(m,n)] DIREKROCTEE (HU [(m,n)] #[(0,1)])
BT 250 IE K% [(—m,n)] KO [(n,m)] THEASNE, QIEAHREZ KT, QITiX

nl>075%2Eml <nk
[m, m)] < [(k, )] (ﬁ { n<075&Eml>nk
WE->T (RFTCOWD FITHS5T) BR < BVERINEFOAMEE-9, QIX2NE
FEAETIERIRERT, Z15 Q NDEH

v(m) = [(m,1)]
TEHRIND, IFHEFTHOINEL TR VKRR L 725, fHIRZ IR L 7254
Z3>mws(m) € Z) IZREHTHOMEMEIMEFICBEAURAME RS, £z [(m,n)] =
v(m)/u(n), |[(m, )]l = [e(m)|/u(n)] = «(lml)/e(In]) HIEZD,

EE EH] TRRS A Q 2 BEBBIA LS. 11 Z - QIZE-oTZIXQITHD
AEND, IEDOHEAT (F6) [(0,1)] 20 £RU [(m,n)] DINEIZEET 28 0% —[(m,n)]
ERY, REOHAMIT[(1,1)]) 21 EKRT, [(m,n)] < [(k,0)] B2 [(m,n)] # [(k,0)] 725 &
E [(m,n)] < [(k,0)] £, BE [(m,n)] Zm/n &K, Xo>T|[(m,n)]| = |[(|m],|n])] =
|m|/|n| &I HEIPLKD,

(SEBR) PR ~ 12 Z x (Z\ {0)) DRIBER & F T -

(ml + nk,nl)

er.

def. [(mk, n0)]

REHE 2 (m,n) ~ (m,n) & mn =nm
XFME : (m,n) ~ (i,)) & mj =ni
& in=jm < (i,j) ~ (m,n)
HERBIE - (m7n) ~ (i,j), (27]) ~ (k7€)
S my =ni, il = jk
= mjl = nil = njk = ml =nk < (m,n) ~ (k,{)
IENRKRITOIEY FICKSLTEXDE -
(m,n) ~ (m',n'), (k,0) ~ (K¢
s mn' =nm/, ki’ = (K
= (ml + nk)n't' = mn' 0l + nn'kl’ = nm' 00 + nn'k'¢ = (m'0' + n'k")nt
= (ml + nk,nl) ~ (m't' +n'k' ;n't")
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RENMRTOBRY BRSO TELESE -
(m,n) ~ (m',n), (k, 0) ~ (K, )

S mn' =m'n', kt/ = k'¢
= mn'kl' = m'nkl’ = m'nk't
= (mk,nl) ~ (m'k',n'l")

IED e #8) -

[(m,n)] + [(k,0)] = [(ml + nk,nl)] = [(kn + ¢m, (n)] = [(k,0)] + [(m, n)]

IEDFEERY

([(m, )] + [(k, O]) + [(2, )] = [(m€ + nk, nO)] + (i, j)]
= [((ml +nk)j + (nl)i, (n€)j)] = [(m(€5) + n(kj + i), n(l7))]
[(m, )] + [(k7 + 43, £5)] = [(m, )] + ([(k, O)] + [(2, 5)])

FAROFABRA : [(m,n)] - [(k, 0)] = [(mk, nl)] = [(k, )] - [(m, n)]

FEOFEA : ([(m,n)] - [(k, O]) + [(1, )] = [(mk,n0)] - [(i, )] = [(mki, nl;)]
= [(m,n)] - [(ki, €7)] = [(m, n)] - ([(k, O)] - [(2, 5)])

IMEICEAY 5 FEDDERA
[(m, )] - ([(R, O + 12, )]) = [(m, )] - (k) + €0, £5)] = [(m(kj + ti), ntj)]

[((mk) + (nj) + (n€)(mi), (n€)(nj))]
[(mk, nl)] + [(mi, nj)] = [(m, )] - [(k, O)] + [(m, )] - [(4, 5)]

MSEDEBMITTA [(0,1)] THBE :

[(m.m)] + [(0.1)] = [(m - 14+ n-0.n - 1)] = [(m,n)
FEQBMITTA[(1,1)] THDE :

[(m. )] - [(1L,D)] = [(m - Ln - D] = [(m.n)]
[(m,n)] DIVEICET 2R [(—m,n)] THBE :

[(m,n)] + [(=m,n)] = [(mn + n(—m),n*)] = [(0,n7)] = [(0,1)]

[(m,n)] DFEICEET 2HTHA [(n,m)] THZF :m,n#£07261F
[(m,n)] - [(n,m)] = [(mn, nm)] = [(1,1)]
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QICRIFTZEAMR < HPRIRTOMY FICKSTEELSE -
(m,n) < [(k,0)],(m,n) ~ (m',n'), (k) ~ (K, ) THBELTB, H£T
(m,n) ~ (m'n"), (k,0) ~ (K 0)
& mn' =m'n, kl' = k'¢
= (m'l)nk = (m'n)(C'k) = (mn")(Ck") = (n'k")me
2 HERICIERT 5,

(1) k=0D1HBE : EBR<DODEBIZEIO WU >0RZ2LEmMI<0THOl <0 E
ml>0ThHb, ZNLD

n>0,{>075m<0
n>0,/<056m<0
n<0,(>0%%5m>0
n<0l<075m>0

b, FEETOGEIZmn <0>Tm/n' <0DRNT 5,
ICK =KL EDE =0THB10 nl >0m32EmMl <0THO 'l <075 E

Eml >0THDE] ZREIXRV, 'l OF5EL m/n' DR 525278 & ml'(n')? =
(') (m'n)IZ XD m'l OFFE RIS,

ITmn <0OTHBEHH

nt >0 mt <0
n't' <0785 m'l’ >0
WHEV, R < I3RRITDED GRS B NFEDR D9 5,
(2) l>0DBE >0 ml<nkTHOnl <0252 Eml>nk ThHbD,
(/0 >0722Eml <K THOWI <0R2EEm0 >nK THHH] 2rEiE
BN, KE=ELED K> 0D0ED, BRak ()2 = (0 (KO) 12 & 'k ORFEE /e
DRFFIE—H L. FX (m')nk = (WE)ml KORFEX ml < nk(nl > 0 DBE) 721
ml > nk(nl < 0DHE) L. m'l L'k LOXRNERPEE S, T &
(i) >0,k>075(>0,n>0TdHYH
o/l > 0725 (m'l)nk = (WK )Yml < ('K nk £ m't! <n'k' DS,
o/l <0726 (ml)nk = (nK)Yml > (n'k'\nk &0 m't' > n'k DS,
(i) nl >0,k <0725 (<0, n<0THYH
o n/l' > 0725 (m'\nk = (W'K)ml < (n'K')nk &0 m'l’ < n'k HES,
o/l <0725 (M \nk = (WK)Yml > (n'K'\nk &0 m/'l > n'k HES,
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(ili) € <0,k >0725(>0, n<0THY
o/l > 07206 (m'l)nk = (n'K)Yml > (n'k'\nk &0 m't! <n'k DS,
o n/l' <0725 (Ml \nk = (W'K)Yml < (n'K'\nk &0 m'l > n'k S,
(iv) < 0,k<076(<0,n>0TdHYH
o n/l' > 0725 (M \nk = (W'K)ml > (n'K'\nk &0 m'l’ < n'k BHES,
o n/l' <0725 (m'l\nk = (WK)ml < (n'K'\nk &0 m/'l > n'k e,
o T, HF < IFRETOIY HITKS R NHR D15,
(3) bl < 0 DIBE K0 = kT XD KO < 0BED, FRnE ()2 = (W) (K ) 12X D 'k
DFFFE 'l DFFFIERNTH O, FX (' )nk = (0'E)ml LKOAREX ml < nk(nl > 0
DGE) £721Fml > nk(nl < 0DHE) X0, m/l &'k EORNARPEE S, Th
i)
i) nl>0,k>076(<0,n<0THY
e n/l' > 0725 (m'l\nk = (W'K)Yml > (n'K'\nk &0 m't' < n'k HES,
o/l <0725 (m'l\nk = (W'K)ml < (n'K'\nk &0 m/'l > n'k e,
(i) nl >0,k <0256 (>0,n>0THH
o/l > 0725 (m'l\nk = (WK)Yml > (n'K'\nk &0 m/'l/ < 'k BHED,
o' l' <0726 (m'lnk = (WE)ml < (0'kKnk K0 m/l! > n'k BHES,
(ili) € <0,k>0725(<0, n>0THY
e/l > 07206 (m'l)nk = (n'K)ml < ('K \nk &0 m't! <n'k DS,
o/l <0725 (M \nk = (W'K)Yml > (n'K'\nk &0 m'l’ > n'k 345,
(iv) il <0,k <0725 L>0, n<0THDH
o n/l' > 0725 (m/l\nk = (W'K)ml < (n'K'\nk &0 m'l < 'k BHED,
o/l <0725 (m'l\nk = (WK)Yml > (n'K'\nk &0 m/'l > n'k e,
MUz, MHF < ZARKTOHD HITHRS 2 WER DD 5,
QICRITZEMR < NIBFZMTE :

K&t [(m,n)] < [(m,n)] & n?>>0THYH mn=nm
FORFE: [(m,n)] < [(k, 0)], [(k, 0)] < [(m,n)]

nl>072%5Eml<nkH BHDnk<ml
nl <0752 Zml>nk HDnk >ml

< ml =nk < [(m,n)] = (k1)
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HERBHE: [(m,n)] < [(k,0)], [(k,0)] <[(i,7)]
nl>075Zml <nk, nl <0752 Zml >nk
0> 0RBEERj<li, lj<0RDLEk >l
ZZT )n; >0 (2)n; <0 DZDODHEITRITTEZXD,

nl >0HD205>0

1 >0 2> 0
(1) nj >0 mnjt> ©{7M<0H9@<0

}@%ﬁ

(i) nt > 0,07 > 0,0 >0DHE
n>0,7>08R5DTmlj <nkj <nli THY >0 mj <ni DD,
(i) nl > 0,05 > 0,0 < 0 DIFE
n<0,7<0&BR25DTmlj >nkj>nli THO L<0mj <ni DD,
(iii) nl < 0,05 <0, >0 DIHFE
n<0,j<0&22DTmlj <nkj<nliTHY >0 mj<niBHED,
(iv) nl < 0,05 < 0,0 <0 DHZE
n>0,7>0&%5DTmlj>nkj>nli THY <0 mj <ni DED,

nt >0HD2/0j <0

2 <0 nil? <0<
(2) nj " {7w<oﬁo@>o

}wi%/a\
(i) nl > 0,0 <0,5 >0DIFH
(<0,n<0&2DTmli <nkj<nli &Y mj>ni DD,
(i) nl > 0,05 < 0,7 <0 DHBE
0>0,n>0&%5DTmlj>nkj>nli &Y mj > ni BHED,
(iii) nl < 0,05 > 0,7 > 0 DIFH
(>0,n<0&BDTml] >nkj>nli £V mj>ni BED,
(iv) nl < 0,05 > 0,7 <0 DIFH
(<0,n>0&%25DTmli <nkj<nli &Y mj>ni DR,
PAEED
njg>0R%5&Emj<ni
nj<0R5&Emj>n
HIE [(m,n)] < [(4,)] DS,
QIER < ICRAWTRIBFZKTE  (LED [(m,n)],[(k,0)] € QIZXL nl #0#nl >0
Pl <0MESLSD—FDRALD,
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(1) nt >0D%E : ml,nk € ZK
(i) ml =nk, (ii) ml > nk, (i) ml < nk

DN —DWRALD, (1) DBEITERIZE Y [(m,n)] = [(k,0)] &7 0 (i) (iii) DB E
RIEF OEHIZL 0 K2 [(m,n)] > [(k 0], [(m,n)] < [(k,0)] 725,

(2) nt <0DEE + EEFERR (1)(i1) (i) DN —DDELILE K4 [(m,n)] = [(k, 0)],
[(m,n)] < [(k,0)], [(m,n)] > [(k, O)] DL,
PEXD QEREFPES L5,

QIBFAEZKRTE [(m,n)] < [(k,0)] 725 [(m,n)],[(k,0)] € QZHLD, EFHRIZLDnl >0
mHEEml <nk,nl <025 ZEml>nk 785,

(1) AEED [(i,5)] € QXU [(m,n)] + [(i,5)] < [(k, O)] +[(4,5)] =S5 :
20 [(m + ni,ng)] < [(kj + 6, 05)) BIB

nl>07%5%&E (mj+ni)lj < (kj+linj < mlj? < nkj* < ml < nk
nl <075 & E (mj+ni)lj > (kj+li)nj < mli* > nkj* < ml > nk

CAETH 5,

(2) =D [(4,5)] > [(0, DK U [(m,n)] - [(7, )] < [(k, 0)] - [(7,7)] 722 F
2 [(mi, ng)] < [(ki, 05)] BT 5

nl > 0725 & & milj < njki
nl <0785 & ZE milj > njki

EFEMETH D [(i,7)] > [(0,1)] < ij > 0 AUE [(m,n)] < [(k,0)] LFEMETDH 5,
HIAABR c:Zo>m—1(m)=[(m,1)] € QIIBEHFRTHS%E :

((m) = 1(n) < [(m,1)] = [(n, 1)] & m =n

LITERBTHBE
tm+n)=[m+n,1)]=[(m,1)]+[(n,1)] =cim)+(n)

v(mn) = [(mn, 1)] = [(m, 1)] - [(n, 1)] = ¢(m) + ¢(n)

m<n<im)<in)ed%E:



[(m, )] = le(m)/|e(n)] = e(jm])/(In]) B 2%

HI1H DERIFNEFARQ EOKMHEDMEETH 2 HN SRS, IRDERIEm > 0725 (|m]) =
[(Im], 1)] = [(m, 1)] = «(m) = [e(m)[,m <025 (|Im]) = [(=m,1)] = t(—m) = —¢(m) =
le(m)| X ORED,

HE1: QUTETHA.
GEFR) ZRUZ\ {0} RAHTHEHS, ZTORESZ < (Z\{0}) bTHTH5, Q
FTTEES T x (Z\{0}) 15 DREIT L BETHEHLTHTH B,

2 (AESEOFEMT D HFEE K28 UIRIZFEETH 5 -

(1) KIZQ LIEFhe LCTHMTH S, HIHLHH f: Q - K PEEL TERED
[(m,n)], [(k, 0)] € QIZX Lk %729

(i) S, n)] + [(k, O]) = f([(m,n)]) + f([(K, O)])

F([Cm, )] - [(k, O]) = f([(m,n)]) - f([(K, O)])
(i) [(m, n)] < [(k, )] = f([(m,n)]) < F([(k, O)])
(ii) [F([(m, n)D)] = [[(m, n)]]

(2) KIZZ LEpire UTHERBITZ Ok e U THEEI NG, HIBHS g Z - K
FHEUTERED mn € ZIZX Lik%E#7-7 :

(i) glm+mn) = g(m) + g(n)
g(mn) = g(m) - g(n)

(i) m <n = g(m) < g(n)

(iif) n# 0 g(n) # 0k

(iv) K ={g(m)/g(n); (m,n) € Z x (Z\{0})}
(v) lg(m)| = |m|

(GEEA) (1) = (2) : Z2»5 Q~ADHIAAB L > m — o(m) = [(m,1)] € QIT&-T
g=forZEL, fIXFEBIT (FERBBEHNTLSE S BET Z LR DD T g (FHERTLHGT CIH
FeatRtD, g(0) = g(0+0) = g(0)+g(0) # g(0) = 0x TH D g IFHHEL (iii) VKL D, F
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ALy

DD,

(2) = (1) : L&A T g(0) = 0 X g(1) = 1x DKL D, m € Z,n € Z )\ {0}
XL f([(m,n)]) = g(m)/g(n) LEFRT %,

f([(m,n)]) FRRTOEY FITKSTELSE -

(m,n) ~ (k,£) & ml =nk < g(ml) = g(nk) < g(m)g(l) = g(n)g(k)
& g(m)/g(n) = g(k)/g(¢)

FIEERRADE
f([(m,n)] + [(k, 0)]) = f([(ml+ nk,nl)]) = g(ml +nk)/g(nl)
= (g(m) - g(€) + g(n) - g(k))/(g(n) - g(£)) = g(m)/g(n) + g(k)/g(¢)
= f([(m,n)]) + f([(k, 0)])
f([(m,n)] - [(k, 0)]) = f([(mk,nl)]) = g(mk)/g(nl)
= (g(m) - (g(n
(

fRIEFZRDE

n>07%58E ml <nk
_ =

nl>07%%5&& gml) < g(nk) < gim)
nl <07%5&& giml) > g(nk) < g(

ElE
Q
/N TN
[ SN
S—
IV IA
Q
—~
3
SN—
Nat
—~
5
SN—

ZZTnl>0%51Fg(n) g(f) =gnl) > g(0) =0 THBMNS



PEV Nl < 07251 g(n) - g(f) = g(nl) < g(0) = 0 THEH 5

fIFBERNREE .

f(tm,n)]) = f(I(k, 0)]) < g(m)/g(n) = g(k)/g(¢)
& g(ml) = g(m) - g(€) = g(n) - g(k) = g(nk) & ml = nk

& [(m,n)] = [(k, 0)]

fRERDDZE: fOERL (iv) KVEDITHD,
EHE 3 (AEHKRORENITID

(1) (EFEDMETAR K 12K L Q55 K ~NOJEF 2R oMM RS f: Q — K AMAET
%o fi[f([(m,n)])] = [[(m,n)]| &7,

(2) AEEUR Q DEIMRIFGFIEL RV, BIH Q DFAES K HFE UE O F TR %
BEIEQ=K &7k 5,
i EOEHOEKRTQ IXB/INDIERAE &AL EMN T HENHRS,
(FERR)

(1) BIEOEM3IZ > CIEF ZROMERBIEY f : Z — K PFET S5, €2 D
(2)=(1) Di&dw & FRRIZ f([(m,n)]) = f(m)/f(n),[(m,n)] € QITL>T f DEF
I QITIERT N (1) DD,

(2) NOMDEEM % M={keN;k-1x c K} LE#ET 5, 1lc M THO ke M=
k+1e MeisdhroM=NHEHHNCQEHRMUZKNC K c Q&ksb,
0e K,—-NC —-K=K#ZCK»t>, (mn)€Zx(Z\{0})IZHLm/ne K
THDPOQCKHHbQ=KMIHED,

5. IBFRICRT % el

K zlEpke L Q ¢ K &RMS, KIZRT DR OPRDOBE SIS & Ak E #
SNhd, BB KDgd {a,} Mo e KIZPRTZLRFEREDe € Kog IZHLUN € N
DIFEL n > N R2{FEEDn € NIZHU |a, —a] < e ERDPDHFLEERT D, T
Keo={ke K:k>0} &% 3,

EE1 (EFREDOTIVF AT M) EHFA KIS UIRIEFEETH 5 -
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(1) EED k€ Kog iIZHUN e NBFEIEL N > k Ziii727,
(2) EED m,n € Koo 2L N e NOPEEL Nm >n Zii7=9,
@)ﬁﬂﬂﬁﬁﬁOEKKW%T6:@PUn:0

(4) QIEF K IZhWTHETH 5,

(GERA) (1)=(2): GroNzmniZHU k=n/m & THIXE,

(2)=(3): EED e € KoglZHUL 2)ICRWVWTm=e,n=1232%% N e NPFIHL
Ne>1¢%%, £oTn> NRBEEDOn e NIZWUne >122D0<1/n<eH
W5,

3)=M4): mneKiEm>n%iiilzdLdd, ec=m—n&iElFldee Koo (3) &V
NeENDPESTL> NBAEED (e NIZHLO<1/l<m—nkRb, k=nl+12&
BIIEEENTHY 1/k<1/(nf) 270 NOWIEE M = {k € Nk > nl} 13722 Tx<
B/INTG kg € NDMFAET B,

IDEE kg —1¢MiBlky>nl >kg—1&RDm=n+(m—n)>(kg—1)/{+1/0 =
ko/€ > n DIERAL D,

()=Q): () EBELTFEEZEI S, ky € Kog WFAEUTEEDn e NIZHUn < ky TH
2LT5, (DIZEDkye Kog&ho+1l € Kog 2 DMNZi/j € QATFEL ko < i/j < ko+1
iz, > 00k <ifj <iAREVieNIZk <iZzllizdHerhyFELET
B, j<0m5IE0<ky<i/jili<0&i0 ky<|il/ljl <|i| &Y |i| € NiZky < |i] %
W= UEOFPE %2135,

B B 1 OFRMEZRSAMZ 72 S IEFAREZ 7ILF X TR LW, TN 6 FAER G %
(A) &K,

EE2 (ERMEORFEMT)  JHFRAR KIS UIRIZFEETSH 5 ¢

(D) =g (F7F > M)
K DZETIRWHWIERBOTESGABIZIK=AUBKRY lac A,be B=a<b]
RBEMERTETDE ce K PFIELTIRD (1)(ii) DEB 5 »—FHMK7 S5
()A={ke K;k<c},B={kc K;k>c}
(i)A={keK;k<c},B={ke K;k>c}

(W) &HIEFEREE (71 TR NS M)
K DZETRWIBAERAIE LITAR 26 ERERS, TICARL S FRERD,

(M) BERIERME
K O _EIZA 7 BB RS TH %
K O TIZA 2 BB SIS TH 5,

(A)(C) KRN (7> LK)
K7 A% AFAMTH Y K OFRHIKEORD 0GB 32 TR,
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(A)(C) sefEtE
KIE7LVFEATAKTHO KOa— —FNIINEFITH 5,

(BW) &5a>v /Ry bME (RILY 7/ - 74 TILR b T 1)
K OB FFNIIPR I35 % KD,

(BL) 3 »/37 ME (RLIL - WRTTE)
K OFFHXEOMERDOR (KD T) #aid ARSIz /o,

(GERA) (D) = (W): M # 0 iZ EIZERTHD LT 5, MDB—fEG{c} b ce KX M
DERTHZ, o TMP_mUEEZELEEE2EZX 5, a,be MiFa<bZifilzd&d
5, KOWREGEA Bz A={ke K;3me M:k<m},B={ke K;Yme M,m <k}
CEHZET D, MIZEIZERBNBAODTHD be MiZa<b%iii/zdDTac ATHDY
ANB=0,AUB =K »P3id%, 2ZCH&M TkeAleB=k< /(] 2R3%5, L
ZOTRITINELc AL e B E>TE> DN e BI<kEOFEEDMe MIZ
SHUm<kDPEVWke B=K\AtRoTFHFEEHET S, ST, KE D) &0 ce KA
BHELTA={ke K:k<c} (iDA={ke Kik<c} DEBSHPHPELD, (1) 75513
ceEAme MMPFHELCec<m b, 2OLEd=(c+m)/2LiELl c<d<m
Y755, c<dilde K\A=B={keKic<k} %%, ~fid<m%bdme M
ET2DTAde ALBRDFENPET D, HE-T (i) BENLT S, 2D Ece B c
E M OF/ND ER L5,

M#AQPRITERTHELTE, MDBP—REG{c} RS ce KIPMDTNRTH 5,
FoTMPZRGUEZELEEE2FEA5, abe Mida <bZi-3295, KD
NEEABEA={kc K;Yme Mk<m}B={kec K;3ImecM:m<Ek}&
EHZT D, MITTIZAERBRAADTHYac MiZa<b%i/Z3IDTHE BTHY
ANB=0,AUB=K W75, ZZC5MF ke AlteB=k</(l] ZR%5, L
ZTOTHRITNELcALEBMESTE> L ERDBPEcAlI<EEVEREDmMe M 12
HUl<mMPNle A=K\BehoTFEEETS, ST, REMD) LD ce KN
FELT)A={ke K;k<c}(i)A={k e K;k <c} DEHLSMIID, (ii) &SI
cEBWmeMMPIFELTm<clhd, ZOEd=(c+m)2rBEIEm<d<c&
5, d<cilde Arixd, —fim<diRdmeM BFETDHDTIdE B LR FIE
ZET D, o TH)MBKILTE, TDEEce ALY cldMOERRDOTFNRERD,

(W) = (M) : {a,} C K % EIZHFZEHFEMNIE TS5, KE (W) &0 {a,} T ER
a€ K%EFD, ald{a} DE/NERTHEPHIED e > 01U a — e & ERTIER
S NeNWESTa>ay >a—e&2iiirzd, {a,} ERFEMANZ 6 n > N 251
DneNIZHLa>a,>ay>a—¢c &2b, HbH {a,} 1 a lZURT 5,

{a,} C K & NIZERGHEFFBDINE T2, BKE (W) &0 {a,} IZ TR € K 2FD,
Bl {a,} DERKTHRTHEINPOAEED e > 0IZHL B+ F FTHRTIEZRLS N e NDBE-
Th<an <f+ezimilzd, {a,} FRFEDINLEP S n > N2 SEED n € NIZH LU
B<a, <ay <+e &b, BB {a,} 1B ITIRT 5,

M) = (A): M,e € Koy PFELEEDn e NIZN LU ne < M TH5 LT 5, a,=ne
& U7z g {a, } 13 BICEFRRBEGAEGITH O (M) ICXDIPHRT 5, ZOMRE o e K
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35, NeENDPESTn>NRLHZFEEOneNIZH La—e<ne<a+e b, K
WCa—e<NedkDa<(N+1)ezfGs, ~Hin=N+22ULUT(N+2e<a+ecZf3d,
LELED (N+2e<a+te<(N+1le+e=(N+2)eBROFIFEVET S,

(M) = (CI) : HHXM I, = [an,b,) = {k € K;a, < k < b,} DFI{I,} DT
I, O Iii(Vn € N) THEHLY {a,} 1T EITHEFRZBEFBEMNSIT {b,} X FITAER LB
AW E 725, E (M) &0 {a,} KO {b,} 1FPERIN L R DR ZFFOD TR % a K
CpEeERT, FBEOmM c N2, FEBDe > 012U N e NWE->Tn > Nib
EEDOn € NIZHU |a, —a| < ¢, |b,— 8] < e WD, £ = max(m,N) LEL &
am < ap < o+ €, ﬁ—e<bg§bm<‘:7§2@5>0514f%ﬁ’65)5#bam§a, B < b, W
o, blp<aBhole=(a—-pB)2LLTHIETA N e NEENEay >a—¢ =
Bte>by LBROFETHE, foTa<BLib, U [o, 8] C (lam, bm] BHILD,
neN
~Jic>Bhbee (L AMAELEZET B e = (c—B)/2 > 01T L N € NAYEE

neN

Ly <B4+ec=8+(c—0)/2=(c+pB)/2 < chBE\Vc ¢ [ay, by 25 FE%E2,
Fre<akbee (L BFELEZLTBE e = (a—¢)/2> 01U N € NAMEEL

neN
ay>a—c=a—(a—c)/2=(a+0c)/2 > c PV c ¢ [ay, by KD FEEMRD, M EX
00 # [, 8] = [ In DHED.
neN

(A)(CI) = (D): A#0,B+0,ANB=0,AUB = K743 K OH5%EE A Bl&
l[ac Abe B=a<bl BR55%&M%2M-3TEDET 5,

{a,} C A, {b,} CBPBFEEL T, —an = (b —a))/2"' > 0RBE:A£)B+0
kb a € A by € BPWEETS, ZH&Da <by PS>, K =AUBANB = 0K
(a1 +b1)/2 € A 7% (a1 +0)/2 € BOELON—FDNBENLT 5, BIHEDEG ay =
(a1 + b1)/2,by = by & BEOEG a = a,by = (a1 +b)/2 LiEL, TDOEE
algangggbl,bg—@ (bl—al)/2,a2€A,b2eBﬁi‘fﬁEio ITNOHIELE M %

M:{HGN;H{&]}?EA,H{bj}?EBZbj—aj:<b1—al)/2j71,1Sjén,
a1 <az <o <ap Kby <o < by <bi}

YEHT S, LOFRLD 1,2e M ThB, EEIIne M ENS, (a,+b,)/2€ AETz
1% (0 +0,)/2 € BOES S —HDEALT B0 BIEDBE aniy = (an +bn)/2, byt = by
CEEZ, BEDHE dni = an, by = (an +0,)/2 L EBL, TOEEa, <ayy1 <bpyy <
by bug1 — py1 = (bp — @) /2, apy1 € Abpyy €E BIMED DT M =N ER2FEVRDN5

(ﬂ%wAm—ﬁceK;U@5$:éfoq%w4méﬁﬁ%Bﬁﬂuﬁ@WTﬁéo

neN

{an} RO {b,} O E o KO B LT HE (CHIZED [0,8] = (1, &7 5, by =
neN
(b1 —a) /2" LR (A)IZED a=8LR5DTe=a=8EWVT {c} = ﬂ[n 135,
neN

ce K=AUB,ANB=0lcc AZ/ldce BOEH SN —DERALD,
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ce ADFEA={ke K;k<c¢} THDF:tEDkec AZb, BbLLk>cThs%
Se=(k—0¢)/2>0IZNTBNeNEZRD by —ay < e &T5HEPHKD, ZDEE
by <any+e<ct+e=(k+c)2<k&ld, —Jike A by € Bk <by DPENTFEN
B35, WIZAC{ke Kk <c} DRI,

STCk<cRBFEEDLke K25, ke Babce Alfle <k PREWFEHEL LD, &
ke AtZhb, UMEXD{ke K;k<c}CcAtiRd,

ceBDBAB={kec Kik>clTHBE: IHDkc BEINS, 5Lk < cTh
5725 e=(c—k)21ZFTENeNZWD by —ay <ec &THHIHKSE, DL
ay >by—e>c—e=(c+k)/)2>k&7%b, —Fay € A ke Biflay <k DPEVFE
DT D, WU B C{ke K k> c} BEAD,

TChk>cRBIEEDEe K25, ke Al8S ce Bk < cDEVWFIE L5, K
WCkeBtsd, bk {ke Kik>c} CB&%i%,

(W)(M) = (C) : {an} C K Z#a—Y =5l T 5,

{a,} IFBERTHDEF e = 1ITHNTHN e NZHNIEn > N RE{EEDn € NITHU
la, —an| L1 THB95 M = max(|ay|, - |an_1|, lax] + 1) & FTHUSEED n € NITX
Ulan| < M &725,

{a,} DEBROFE : FEDn € NIZHU A, = {a, € K;m > n} FEICEREZPS
(W) IZ& > T ERZRD, T0% b, = supa,, £iEL, {b,} IEFIZERRBEFFDIITH

m>n

05 (M) IZX>THd cec KIZIUGRT %,

{a,} DWBROFE LR IZe > 0%2M5, N, e NBFEL m,n > N, RBEEDm,n e N
XU Jap—an| < e ALY, Ny € NAMFEL n > Ny R B(ERDn € NIZHU |b,—c| < €
DAL D, N = max(Ny, No) EiEL, EEDn > NIZHUb, —eld A, D ERTIEZRW
DTm>nPFHELTL, —e<a, <b, &b, ZTDL X

lan, —¢| <|an — am| + |am — by| + b, — | < 3¢
DD, THUE {a, )} D3 clZPURT 2 HZ2ZIET 5,

(A)(C) = (M):{a,} C K % BIZEFRZREIENG & T2, ky € K PFEUEREDn € N
XU a, < ko DSENED, {a,} DA =Y —FTHLZ2HERED, BLEITRVETEH L
g0 > O BFIEULEED N e NIZH U m,n > N DTES T |ay, — an| > g9 & T 2 HDHEK
%o {an } ERIFVEINZD SALTED € > max(m, n) IR L ap—an > ap—a, > apm—a, > &
b, MEXODMEEDON e NIZXNU L € NBWFEIEL L > L7RbEED (€ NITXH
Uag—ay > g ERDBEDRED, &Y {a,} DEDF {a,,} TEED j € NITHLU
L=n; <ng <. <nj <Njpy D ap,,, — Gn; > o 55 DDIFAENRED,

RE (A) £V j e NDBIEST jeg >0 + ko —ay 2729, TDLZE

j—1

A, = Z((lnk+l — ank) +a; > (j — 1)80 +ay > ko
k=1
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Y10 kb {a,} O ERTHBHIKT B, FICARREIRDIIN T —> —5 & 75 H
LA LT N B,

(W)Y(M) = (BW) :{a,} € KZzEHR¥&T5, W)M)IZLD {a,} DEWRc =
ILm bn, by = sup{a, € K;m >n} BFEHET S, NOLEE%E

M={eN;In eNl=1 -} im < - <y la, —cf < 1/4(70)}

LEFET D, e=1IZHLUTN, e NDBESTn > N, RABEEDn e NIZHLc—-1<
by <c+ 18725, HIZn >N DE>Te—1<ay, <by, L7201 MMHES, FE
ZjeMEMS, e=1/(j+ 1) WU Njyy e NBIESTn > Ny RBEEDn €N
XU e—1/(G+1) <b, <c+1/(j+1) %5, BT n;y > max(nj, Ny ) MEST
c—1/(j+1) < an,,, <bNJH LR j+1e MM, AEED M =NTHDY {a,} D
HE {an,} WEE D, ZDEDHNEce KITRHET %,

(BW) = (A): K B’7)IVF AT AN TRITNX a, = n 8585 {a,} FHEFRTH D (BW)
& DI 2 FED W n £ m RS |ay, —an| > 1 720 {a,} DIEEDOEHZHNE T —
¥ =FNTH D FRN,

(BW) = (C):{a,} C KZa—Y—=52F 5, (BW)IZ& DD {a,,} 1FHR o € K %
Ko, ERDe > 01/ U N, € NBHEL j > Ny b5 an,—a| <e&8b, £/ N, € N
PFEL. J k> Ny 726 1E a; —ax| <e &b, N =max(Ny, Np) LEL, fFEDj > N
CRHUE=n; &9T0UTn; > 5 &0 Jaj—a,,| <e &V |a;—a| < |aj—an,|+]an, —a| <2
DS, T {a,} W a lTPURT 2HEZZIERT 5,

(W)= BL): I =[a,b)={ke K;a<k<b} % KODERMAXBE U {U\,: A€ A} %
la,b) DR (KDL T) #EE 5, K OHIHEE M %

M={mel;3NAR CA:| c |Juy
AeN

FETD, MIZEIZERTaec M THE05 (W)IZED ERERFD, ThEce KL

3‘50 c>beTBHLVIEMDERTEBROROmMe MPESTe>m>bERDEND,
IHEme Il ZFET S, BIZc<bThHd, ce It N EAPE->TceU, L5,
Un, W by, € KIZESTUy, = (k€ Kiay, <k <by) ORICEINDDS k< 72
Lkely, z—2Hb, ZO&E [k CUy, &b, kIZMOERTRERNPOme M
PESTk<m<ckinbd,
ZDLENDERTAESA N PES>T{UGN e N} id[a,m] ZED, STc<bThD
E3dLcelUy MLeUy, WEoTce<l<blad, ZDEE [l CUy £V [k (] =
[k, c]U e, ] C Uy, THY [a,f] = [a,m] U [k, 0] £V [a, ] IFERRMED {Uy; A € ANU{\}}
THEIHPIHES, o Tle M bR ZNEec=supM THHIHEIIKT S, £oT
c=bTdHb, TTla,b] =[a,m|U [k, ] IFERMED {U; N € N U{\}} TEDHD
Hik s,

(BL) = (W) :
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Kid(A)Z#METE: 25 TRVETDIENIFK O LICERGHRIEGL D, £EB
ENOLRORKET S : B={be K;VneN,n<b}

WE LD BIZETRWNDTHb € B 25, &nec NIZNLU, = (n—1/2,n+
1/2) ={ke Kin—1/2 <k <n+12} EL, n<k<n+17%dke KIZHUL
Usi=nn+1l)={leKn<l<n+1} LEHL, INH6Z2R2THEET{Us e A} &
T, ITHERDLe [1,b] \BIZXR UL <nZebne NPEMET D, My={meN;{<m}
lEne M, FDZETHRIGNTY =min M, 28D, L eNZBZOH =0 +1L e Up, = U,
ERDULENZOV -1 <<l le('-1,0)=U, 725, LXJ:J:D[I,I)O]\BCUUA

e, o
¥k <by%BkeBIHLU, = (k—1/2,k+1/2) LB X [LLh] N B C [ [{Ukk €
B,k <by} £%2DTED{U,: )€ A} LEE-HKXMOEIZE KM [1, b D BH#
Br7b (BL) KO ERBOWKELZFFD, ZOERTOWEIINEZES, ~fHneN%
AUHAMEILU, 2T THh O ZOHREBSHE I ITARED HARBL »E ENT )G 2 E
5,

KDETRHRWEICERGHROESRI LEREFOE + A) 2E TRV EICAERGHEA L
5, Ag B ERZR 7 VWERELFEZEZ S5, A={kec K;Jac Ay: k<a} L&
o Ay BV ADERDITHEEEK4B KU BET5 :

By={ke K;Va€ Ay,a <k}, B={ke K;Va€ A,a<k}

ZDEEACABCByThHd, IRELD Ay By HbZETHR\WN, fEED by € By ZHL 5,
EED ag € Ag 2 L ag<by &7b, FEDac AIZXUag€e AgDE>Ta<ay &7
B5DTa<byDED, BWIZby€ BEIRY B= By WAL,

Ag D ERRENS By DE/NTCIFFAE L RN D T B ODE/NTCIIFIEL R\ 72 A TR
TCMFIELTZE T DTN A DERAITCERD EIRTEHEDTFETHS, HIZAD
BARICIFAFEL 782\,

ANBWPETHEVWET DL Ec ANBIFADRKTLER>TLEVWFIETH D, HIZ
ANB=0T»%,

AUB=KTh\wtddlk¢d AUBKD ke KDFETEDVE¢ Atk <a’sd
a € ARGHELBRVEHIZEVEEDac AT U a <k B2EIIMEVEL € B 2D FE,
FoTAUB=KWHRILD, ADERIZEVECAINcKIZTHLI<kROHICALR
LHIZERET D, ARIZIEEeBle KIZWHLI>k7mole BEind,

AR RITEPFELVUBR VD TEED a € AT ULa < kB2 k ¢ ADBGFET 5,
KDT7NVEATAMIZEYD (k—a)n > 1725 n € NOPFET S, > TNOHLES
M, ={neNa+1/n e A} ZHETHRLSBINTPIEFLET B M, DENITZ n(a) &K :
n(a) = min M,

BIZIXB/NEPFIELRVWDOTEED b € BIZX Uk < b7%b k€ BMWEFEEL (b —
kyn >17%%n e NOPFEET S, [>T M, ={n € N;b—1/n € B} 32T RNMT
n(b) = min M, BMFIET 5,

FEEDa € AITHUL U, = (a — 1/n(a),a + 1/n(a)) = {k € K;a—1/n(a) < k <
at+1/n(a)} ROMEED b e BIZHL Uy = (b—1/n(b),b+1/n(b) = {k € K;b—1/n(b) <
E<b+1/nb)} LiEL, ARTBPOAEREIZ fHag € ARV a € BRI, ZDOLE
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ap < by TH B, {Up; k€ K}y ={Us;a € A U{Uy; b € B} 1ZEFEAXR [ag, bo) DFI#HE &
abaﬂaibﬁﬁ%“m%%%o ZDIH5{Usa € Ay DEIT D% {Uy50=1,--- ,n}
ERTHIZTNIE c = max{a; +1/n(a;) i =1,--+ ,n} & A DRKICE 782 HPIRDEK
WUTREND, KT a;+1/n(a;)) EAEXD ce ATHD, TEDac AZMS, a<ag
25 a)<cila<cTHb, ag <a’£ba € |ag,bp) NANED i I LaeclU, 72D
a<a;+1/n(a;) < c B,

clEZADHRITL LR DN AIZRKITZFFZZNDTFETH 5,

B HPAR K I3EH 2 OFREZRSEM 272 & SRBEEH N, TOneREEH S,
EHL 2 DR SM2 R DERM L H S,

6.

1 (EREOEBR) FHEAKQDI—Y —FDLAKDKTES CIZRWT, BFE~
%
{an} ~ (b} = {an = b} EOIHURT B

EREDDE ~FFAFEREFRE KT, C 2R~ TESZMEAC/ ~ %2R EXKL {a,} DE
EE A

{an}] = {{bu} € C:{an} ~ {bu}}
QS RADEBR D (q) = [{an}] TEE S, ZZiZ{a,}lda,=q(Vn) TEXSC D
95,

R D Z=2D7G {a,} KT [{b,}] 1 LRI E D

Han}] + [{0n}] = [{an + bn}]
Han}] - [{bn}] = [{an +bn}]

IZE->T (RFETCOMD HIZKST) B0 RICHEERBENERS NS, MIEKLOE
E@%ﬁﬁi%bq)&ﬁx)f%bH%H®ME&ﬁ£E(@bH%H¢mWK%T
BHTCIER 4~ [{—a, ] B [{b,}] IZap, =072 nlZxU b, =0,a, #0725 n 2%
Ub,=1/a, £EDHB) fg—tzcma

RIXAT#RZ 59, RIZIE

[{au}] < [{b.}) <= B0 € Q0N € N: Vn = N,b, — a, 2 &)
Han}] < [{bn}] <= [{an}] [{bn}] E721& [{an}] = [{bn}]

IZ&->T (REFTLOHLD FHITH S T) BIR < HER S NEF ORI Z 72T, RIEDIETE
ATCIEP AR Z T, EED [{a,}] € RIZHU [{a,}] > 1(0) 25 |[{a,}]] = [{an}], {an}] <
1(0) 25 |[{an}]] = —[{an}] = [{—an}] LEL RIFTIVFATAHTHEMTH S, QH»
5 RADEBR VFBRFTH 0 ik & TR UHERRITH 0 K (Q) IF R THE & 725,
I Z IR U725 Q3 g 1(q) € o(Q) IZRHHNTHOMEMENMEFITBI LR &
A
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(GIBA) B~ X CORERREKRT S :
& : {a,} ~ {a,} 1T a, —a, =0Wn)RBHELOHED,

B © {an) ~ (b} & {an — bu) 120 IS 2
S {by, —an} 1ZOITPRT B < {b,} ~ {a,}

HBM - {an} ~ {bn}, {bn} ~ {cn}

& {an, — byt {by — cu} F0ITIPIRT 2
= {a, — ¢, } 1Z0IZPURT % < {a,} ~ {c,}

MMENRKTOIY AICKSTEXDE : {a,} ~ {d,}, {b.} ~ {V,}
s {a, —a,},{b, — b, }F0IZPIET 5
= {(an —by) — (al, + U)X 0PRSS < {a, +b,} ~ {a, + 1V}

FENRERTORY BIRSTEEDE : {a,} ~ {d,}, {b,} ~ {U}

& {a, —a.}, {by — b1 IF0IZIURT 3

= {anb, — b} 1Z0 RS B < {anb,} ~ {a,b,}
BAED = 1233 =Y —FIRERINTH LR LROEREHND ¢

anbyp — apby, = (an — ay,)(bn — by,) + ag, (b — b)) + (an — ap)b),

IED AT #RAY -
Hani] + {bat] = Han + a3 = [{bn + an}] = [{0n}] + [{an}]

IEDFEER :

(Han}] + {bad]) + Hend] = Han + a3 + {en}]
= [{(an +bn) + cn}] = [{an + (bn + ca)}] = [{an}] + [{bn + ca}]
= [Han}] + ({ba}] + Hend])

FEDO AR -
{an}] - {0} = {anbn}] = [{bran}] = {0n}] - [{an}]
FEDEER :

(Han}] - [{on}) - {en}] = Hanbn}] - [{en}] = [{(anbn)en}]
= [{an(bncn) Y = {and] - Hbnen}] = Han}] - ({0a3] - Hen}])
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INEICE T 3 REDDER!

[{an}] - ([{0n}] + [{en}]) = {an}] - [{0n + cn}l
= [{an(bn + cn)}] = [{anbn + ancn}] = [{anbn}] + [{ancn }]
= [{an}] - [{0n}] + [{an}] - {en}]
IEDEAIITA 1(0) THBE -

Han}] +4(0) = {an + 0} = [{an}]

FIEDBEATN (1) THDE:
Hani] - (1) = {an - 1}] = [{an}]

{a,}] DIEICEIT 28T [{—a,}] THBE
{an}] + {—an}] = {an — an}] = [{0}] = ¢(0)

{an}] # 1(0) DFEICEY 25T

Han}] = 1(0) & {a,} X 0IZURT 5
&S VeeQsodNeN:VR>N, Ja,| <e
£0
{an}] # t(0) & Jep € Quo : VN € NIn > N : |a,| > &

PHES, {a,} € CTHZE25 AN, € N : Vm,n > Ny, |agm — a,| < /2 &85, %
TT N IZXHU |an| > eg%8dn > Ny ZHlBDEm > Ny RABLEREDm € NIZHU
|| > an| = |am — an| > e0/2 725, €2 T [{a}] # ¢(0) 725 a, = 0782 m (THBRAE
ThHORIZZ={neN;a, =0} LTNIXEZ < Ny Thb, ST{b,} %

by=0(n€Z), by=1/a, (n¢ Z) rELL

anb, =0(n € Z),anb, = 1(n ¢ Z) £ 722 DTHRMED n Z2BRE a,b, = 1T [{a,}]-[{bn}] =
Hanb,}] = ¢(1) DMES,

RICRITZEZ < PMRIBTOEY AIKS T ELESE
{an}, {bn} 1510
[Fe € Qup,INEN: VR >N, b, —a, > ¢
Zhi7zLTWBdEU {a,} ~ {ad,},{b,} ~{b} ThHBELTEHL
dN, e N:Vn > Ny, |a, —al| < /3
3N2€an2N2,|bn_b,,n| <€/3
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b)ﬁkjﬁﬁ)% NO = HlaX(N, Nl,NQ) tl%‘< En Z NO Eéﬁl‘%@ n €N C:jﬂLb

b;z_a’;z:(bn—an>+(b;z_bn)_(a;_an>
> by, — an — |bl, — by| — |al, — a,| > ¢€/3

PREV, BEER < IIMREKRITTDED SIS WD TR <HZ S5 TH S,

AR < BIEFOREZ®ETE: [{a,}] < [{a}] TERBRVWHIFEZIVELIIRK D,
Han}] < [{ba}] 222 [{b,}] < [{an}] 51X 3e € Qoo AN € N:Vn > N,b, —a, > ¢
HDa, —b, > e &R2DTFHE, TEIZ [{a,}] < [{bn}], [{bn}] < [{cn}] 251X Te €
QspINEeN:Vn>N.b,—a, >c HDc,—b,>c 225D Tc,—a, >2DPHD, Z1
W {an}] < [{en}] Z2EKT 5,

PAEIZ X DR < I3BZIEFTH O < FIHp L7225,

R IGRIEFESERTE : {a,), (b} € CIZH U {an) ~ {ba) 13 [{an — by)}] = 1(0) O
Han}] = [{ba}] ERMETH B, {an} ~ {by} THRVHE [{a, — by} # (0) LAETH Y E
DM ED 9 € Qug BNy € NBEFAEL myn > Ny R BILHED m,n € NITH L

| — an| < €/3, |bym —bn| <e/3, |an —bn| > ¢

THHHLFAMTH D, ST Tan, —by, <e FzlFan, — by, < —e DED SP—FDLAL
D, HIEROIFERD m > Ny XU ay, — by = (an, — b)) + (am — any) + (bny — b)) >
(ang — bng) = lam — any| — by — b > €/3 TH D, BEHERSIFETED m > Ny ITh
Uam —bm < (an, — bn,) + |am — any| + |bng — b| < —€/3 TH B, EIBHIE R SIX
{bu}] < [{an}] &0 EEZ S {an}] < [{bu}] &5,

RIGIEFEERTE : [{an)] < [{b}] = Han] + [{ea}] < [{0a}] + [{en)] 725 i

dee€eQodNeN: V>N, b, —a, >¢
< 3Je€QINEN: V>N, (by+cp)— (an+c,) >

F0Se [{an}] < [{ba}], Hen}] > 1(0) = [{a}] - {en}] < {bn}] - Hen}] BB 135 €
Q=0 IN, € N:Vn > Ny, e, >0l KO [F3e € QugIN; e N:Vn > Ny, b, —a, >l 72
L5HIZED Tn > N =max(Ng, N1) = bycp — anCp > 0 | DMFOHNDEDNSTH B,

RIFZTINFATRAHNTHZE: [{a,}] e REERIZID, ZDLE {a,}IZQDIA——F
WERTH S, WoT M € Qug WEAELTUERD N e NIZH U |a,| < M &785, QIET
WFATANBEDTN e NDHESTM < N 2720 |a,| < N DFRALD, g9 = (N —M)/2
ETNIXeg €Quo TN —a, >N —M>ey 272D T [{an}] < o(N) DS,

RIGEETHDE: {o) CREI—V 4T3, ap, e RIFQDI—>—51 {aP} %
RETE LT o = [{aP} e RIND, EHEIZe € Ry 2MB, = [{e,}] > 1(0) & R
HFIXI Qo AOINENZWM>Tn>N BRAEEDOneNIZHLe, >0 &HEKE, Z
N e>u8) DS, ITLEPIIEQDa—v—FEPS N eNBESTm,n > N
BERED m,n € NIZHU {al'} - {aP}] < 6/2 kB, RDIE ({aln'}) — a 1%
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a)—ag = [{al) —a }oen] ERENBDS () — ] = [{alh) —ai Yoen]] < (6) < &
WD,
XTQRUEEILSEYH 0 : N - QBFET S, FED L e NIZH L

My = {k € N; (o (k)) — x| < o(1/F)}

YiE<, oY (a®) € My M, 132 TR, My OFNTE my e NeT 5, ZOLE
{o(mp)}ren 1FQDA—V—FTH B, EETEDN € QuollHLUNyp>1725 NeN%
B> Tp,g> NRBERD p,q e NIZTHU |a, — ay| < u(n) & HHPHERD, MU

|o(myp) — a(my)| = [(a(my)) = (o (my))]
(o (mp)) = ap| + |ap = ag| +[ag = w(a(my))]
)

<
< o(1/p) +u(n) + o(1/q) < 3u(n) = (3n

LIREMOTH D,

ETa=[{olm)ren] LB, {0} Do lCURT 5 HE2RZ 5, LOBERICE VEE
DeeRog iHL S €Qug RN € NAFAEL Tk > N R BIEHED k€ NITH L

le(a(my)) —a] < () <e

THEIEIMED, N§>17825 N e NZID N’ =max(N,N') £ &<,
ZDLEE>N'IRBAEEDEe NIZHU

|k — af < oy — v(o(mi))| + |e(o(mi)) —
< (1/k) + () < 2¢

Ehhb, ik hmak—a%: K9 5,

I 2 (ERAEOREMLIT)

FEHRIIETRETH S, lIb, ZODIEFER K & K I LD eVt D S % i 7=
LTWBed 23RNl f: K — K WEEUEE AR AR, 272 (k)| = |k| HE
HO ke KU THRILT 5.

(FERR) AHBARDRENM T IZ LV HBE LIEF 2 ROHEN ¢ . Q - K k¢ : Q —» K'»®
FET D, KIZTIVFATANBRDT p(Q) & K THETHS, Ko TERED ke K IZ
S LU QD {a,} WFEL k = lim gp(an) b, TOEE{Y(an)} I E K Ta—T—4
ZRT, FEER mn%oot;%f)?_’.:é’

|0 (am) = ¢'(an)| = [ (am — an)| = lan — an| =0

THENOTHD, K DEMMEIZED E e K BFEL K = hm 'a,) 75, AL
EOVK>kw— kK e KKPELXH5DT, ZOEHK% f Y5, ke o(Q) T LTI

f(k) = (¢ o) (k) THHMSE [ 12 (Q) LTHE LT 2R |f (k)] = (¢ (7' (k)| =
lo7 (k)| = |k| ERSLD, 0(Q) 1Z K THETH 505 [l K L CEE LIHT & oz
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"o, fOBEFMEZ |f(k) — O =|f(k—20)|=]k—1{ X0FEV, 2 S(Q) D K’
2R B BAENED S D,

7. ERE
T (ERBEOER) FEURR OBERHEES R? =R x RITHE L RiEZ

(a,b) + (¢,d) = (a+ ¢, b+ d)
(a,b) - (¢,d) = (ac — bd, ad + bc)

TED D, IEROTEDHEALTTIEK % (0,0) RO (1,0) TH B, (a,b) DINEKROTEE (H
U (a,b) # (0,0)) (2B 2 501E K % (—a, —b) KO (a/(a® +1?), —b/(a® +b?)) THZ 5N
%, R2IGZ A% mgs, Zoa#ifhks CLE£T, a € RIZHU 1(a) = (a,0) LiEL LE
B R - CHOHEFS, WFHEHFTH O INEL FEICELUERR L 725, (a,b) € CITH
U. Z Ol %

[(a,b)] = Va? + b

TREDD L
|(a,0) + (¢, d)| < |(a,b)| + |(c, d)]
|(a,0) - (¢,d)| = |(a,D)]|(c, d)]
|e(a)| = |a

N RVACN

(GEER)  AEDATHRAY :

(a,b) + (¢,d) = (a+c,b+d) = (c+a,d+b) = (¢,d) + (a,b)

IEDFEERY

((a,0) + (¢, d))+ (e, f) = (a+c,b+d)+ (e, f) = ((a+c)+e,(b+d)+ f)
=(a+(c+e),b+(d+ f)) =(a,b)+ (c+e,d+ f)
= (a’b> + ((C, d) + (eaf))

FED A
(a,b) - (¢c,d) = (ac — bd,ad + bc) = (ca — db, da + cb) = (¢, d) - (a, b)

FEDIEER

(a,5) + () - (e, f) = (ac — bd,ad + be) - (e, 1))

= ((ac — bd)e — (ad + be) f, (ac — bd) f + (ad + be)e)
= (a(ce — df) — b(de + cf),a(cf + de) + b(—df + ce))
= (

a,b) - (ce — df,cf + de) = (a,b) - (¢, d) - (e, f))

ol



INEICE T 3 REDDER!

(@) (e d) + (e ) = (@,b) - (c + esd + f)
= (a(c+e)=bld+ f),a(d+ f) +blc+e))

= ((ac — bd) + (ae — bf), (ad + bc) + (af + be))
= (ac — bd,ad + bc) + (ae — bf,af + be)

= (a,b) - (¢,d) + (a,b) - (e, f)

MSEDBAITEAS (0,0) TH D -

(a,b) +(0,0) = (a+0,b+0) = (a,b)

FEDHENMTHA (1,0) THZE:

(a,b) - (1,0) = (al — b0, a0 + bl) = (a,b)

(a,b) DIVEICE T BHT -
(a,b) + (—a,—b) = (a+ (—a),b+ (=b)) = (0,0)

(a,b) # (0,0) DEEKICEIT W T

(a,b) - (a/(a® +b*), —b/(a* + b*))
= (a(a/(a® + %)) = b(=b/(a® +1%)),a(=b/(a® + b*)) + b(a/(a® + b?)))
= (a*/(a* +b*) + b*/(a* + b*), —ab/(a* + b*) + ba/(a* + b*))

= ((a* +b*)/(a® + V%), (—ab + ba) /(a* + b*)) = (1,0)

MXHEICBE I S 1E -

(I(a, )] + (e, ))* = |(a, b) + (¢, )
= [(a,0)]* +2[(a, D) [/(c, )| + |(c,d)|* = [(a + ¢, b+ d) |
= (@ + ) +2Va2 + 2V + @+ (P4 d*) — ((a+c)* + (b+d)?)
= 2(Va%+b*Ve? +d? — ac — bd) > 0,

[(a,b) - (c,d)|* = |(ac — bd, ad + bc)|?
= (ac — bd)* + (ad + bc)?
= a*c® — 2achd + V*d* + a*d* + 2adbe + b*c?
= (a* +0°)(c* + d*) = |(a,b)*|(c, d),
|(a)]* = [(a,0)* = a®

52



1R CICEAT3HE :

t(a+b)=(a+0b,0)=(a,0)+ (b,0)=c(a) + ¢(b)
t(ab) = (ab,0) = (a,0) - (b,0) = t(a) - t(b)

L DB (a) = 1(b) & (a,0) = (,0) & a=bL DD,

EE BEERBULC DI (0,1) IZBHBERAL LV i TET,

o
[l

(1) FEREDEHEE (a,b) 1% (a,b) = 1(a) + o(b) - i LREZNB,

(2

~—

P2=ii=u-1)=(-1,0)

(RIERH)
(1) (a,b) = (a,0) + (0,b) = (a,0) + (5,0) - (0,1) = ¢(a) + o(b) - i

(2) i-i=(0,1)-(0,1) = (—1,0) = o(~1)

5 BHE(a,b) ZEHE 2 RU, a% 2z DE, b%Z 2z DEHRE LT
a=Rez, b=Tmz EKRT, (a,b) =(a) +¢(b) - ildz=a+bi,i* = (-1,0) 1= -1&
x5,

SR -

M. R. Dixon, L. A. Kurdachenko and I. Y. Subbotin, Algebra and Number Theory,
Wiley 2010

M. E. Taylor, Numbers, www.math.unc.edu / Faculty/met

WKES, INEIRE, BB, aE

RIEE, BUFOERE, R KFHRE

WIEEE =, e, ARILHAR
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