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Abstract

In this paper, firstly, we investigate a kind of pointwise metric-the second metric,
and characterize it by using O, — nbd mappings. Secondly, we prove that its induced
topology is consistent with its cotopology. In addition, we also prove that the second
metric is () — C;. Finally, we assert that L—real line is the second metric, and present

the relationships between its several basic spheres.
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1. & FIR

FESCHR (15,3125 1 T PR B — M iU & i fhog 0 S kAT 1 0F 90 AE SOk (2] 08
T A A [F) R 3% 82 1 2% 1 FRAT A X P i xC B & 9 DU 2R Gk [2] D& 9T 1758 — 25 F T i 9 28
—k

FEM1.1 [FHELY ER—A S S (R A &) & — W p : M x M — [0, +00),H
W2 N H A A

(B1) Va,b € M, W% a > b 4p(a,b) = 0;

(B2) Va, b,c € M.p(a,c) < p(a,b) + plb,c).

— A R B p e A — A s D B B (TR PR P FE ), SR pade v 22 1 271 2% At

(B3) Va,b e M 3z £ b 1#f3p(a,z) < r < Ty £ o #15p(b,y) < r.

— A O FE o, a0 B A AR

(B4) Va,b € M, 1p(a,b) = 0,Wa > b,
MFRpR LX b— A U B (fRTRR paUE &),

ENX1.2 2] [3] —AMWstp : M x M — [0, +o00)/& LY ERIE—RE B (B R Ercegth &)Y
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HAY 24 piis 415 (B1),(B2),(B3) F14A4+D p(a,b) = V pla,c).

cLb
EX1.3 2] Wp: M x M — [0, 00) &WSf.a,b € MVr € [0, +00), & X

(1) Up(a) = V{ce M | p(a,c) <r}; (2) By(a) =\V{ce M |pla,c)<r}

(3) @r(b) =V{ce M |p(c,b) >r}; (4) P(b) =V{ce M [p(c,b) >r}.

WU, (a) « M — LXGEIRIZal) 3 — RIS, {U,(a) | a € M,r € [0, +oo) M FR ApH]
H— RIT BRI % (R Oy — nbdf%).

W B, (a) : M — LXHFRRalf) AABIRBLST, {B,(a) | a € M,r € [0, +o0) JHFR Fplt 14K
WS % (AR C — nbdf%).

BUQ,(b) : M — LA alt) 58 R IFALIB, {Q.(b) | b€ M,r € [0, +oo) M FK AypH]
5 RIT BRI % (TR Oy — nbdf%).

W P, (b) : M — LA alfim-A1 I, {P.(b) | b € M,r € [0, +oo) MR ApHIiz-455
W 7% (AR R — nbdBRLSH%).

EIRL.1 (1) WS p - M x M — [0, +00)i#i /2 (B3),0] \/ U, (b) = U,(a).

ka
EN1.4 (1B p : M x M — [0,+00).A € LX,%S(DT(A) =V{be M|3a < A, pab) <
r}.
WRHEE LLAMERL1,24A € LX FEAR T BIA = b € M A F545
HEIRL.1 (1] WS p : M x M — [0, +00)i# 2 (B3),b € M, WU,.(b) = D,(b).
EXL.5 [1JEHGp : M x M — [0, +00) W& (B3) MFAA € LXFIvr > 0,58 XBUHU, (A) =
V U.(a).

aK A
TR E SRR T A4 R
EIEL.2 1M p : M x M — [0, +00) & (B3), A T2k
() Dr(A) =V Di(a);
aK A
(I) U,(A) = D,(A).
EN1.6 [1]EMHp: M x M — [0,+00),HA € LX € XD_.(A) =\{a € M | D,.(a) < A}.

EX1.7 [4] [5] (LY, 6) R L-fuzzythiih 2 Mil.a € M,A € &' (BIAR L) MR Ha £ ANFKRA Za
I B € LY, Wla A AZIRAMSFB < ANFRBR a5z, RN R B o) H i,

EX1.8 [4] [5] (1) afEIBEQ (a) ¥ NalfIQ — neighborhoodsE 45 X a AT — Bk, fF1EE €
Q(a) BEFFHE < n;

(i) (LY, ) NZEQ — CLI X B—"a € METHIIQ — neighborhoods%:.

EI1.3 [1] Wpt AN EE WA \/ Pr(2) < Di(b).
zLb’

EIE1.4 2] WRpRFE RN EE T4
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(D) Qr(a) = V Qs(a);

r<s

1DV @r(c) = Qr(a).

ckKa

EIEL.4 [1] Wpst s R N P, (a)7EC, T R — AR

EI1.5 [1] Bp R EE N{D_.(a)|la € MJ,r € [0, +oo) L™ LA 40 $hFE i vl
BLX R,

EIE1.6 [1] Bp S IE & WO, -nbdfE{U, (a)|a € M,r € [0, +00)} LY ERFRINE iCxt
IVAIOEZEE ST

L7 (1] WIRp R A My, = ¢,
EIE1.8 (1] Bplt mAMER e € MJUVr > 06 A\ Pu(a) = P(a).

u<r

EIE1.9 1] wpl A PERE H A plc,a) =X > 0,lla £ P.(a)&r > A,
cka

EIL1.10 [4] LX BB —A— RN E R (B Ercegth B &)l & S50 T3 2 1 1 218 1 — e i
$H{D, | D, : L — L% ,r > 0}:

(D1) D,.(4) = 4;
(D2) D(V Ai) = V D,(As);

1€ i€
(D?)) Dr © Ds S D7‘+s;

(D4) D, =\ Dq;

(D5) D' = D,.
EIEL.11 [5] [6] [7] L — fuzzye B 2 (BUFRL-SE B4 R(L) A A2 — AN 2 N H 4% 1035
BA R — LINENEIIES:
VA =1, A A@t)=0.

teR teR

X B AN, p S HACAYE € ROA(E—) = p(t—), M(t+) = p(t+).R(L) EWIARHEL — fuzzythi
R T IH{,, vt € RYAERAL, v} 50358 X F:

I, : R(L) = L, 1,(\) = Mt—)
re: R(L) = L, () = A(t+).
WMHRAC RIBLAE NV Iy = Lapa™V 1y = rinpa, BN € RFIVs > 0,H1, < 7, < Ly Mlr, <
l; S teA te A
EI1.12 [7) 7ER(L)H, € X Wsffe : M(LRD)) — R filo : M(LR®)) — RAEfFVe € M(LRD)fe(e) =
sup{tle <1}, 0(e) = inf{tle <r}, A

(a) e(e) = maz{tle < I,},o(e) = min{tle < r,}.
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(b) Wfa,b e M(LRLD)Ha < bNle(a) > e(b)Mo(a) < a(b).

(6) W4 p(b,0) = maz{e(b) — <(a), o(a) - o(5), 0 MpRShifhE R HpiIR — nbdWAt (P, |
r > 0} 32 FAIKAE: Po(a) = 1 V Ty

EN2.1 — MW : M x M — [0, +00) & 5 = I0E M 250y = (MR 280 &), i fp s
A ri a0 B2 HAE AL T A AT

@p(a,b) = A p(C, b)'

cKa
IR IR T IOh JEE BpId i A2 2 A (B4), M AR p A& 28 — SR .

3C 3] [7] (8] TE A s NS hafly BL B () Sebr b Ait2 A48 2 — ROV R ().
EFE2.1 Beprt ) RO R

Ve,be M,c < P.(b) < p(c,b) >r.

JHEER RZE#c < P.(b) = p(c,b) > r.Hlc € MHe < P.(b).AVh < ¢,3e € Mffifie >
hHp(e,b) > r. HpiHiE(B1)F (B2)AI Al

r < P(ea b) < p(e, h) —I—p(h,b) = p(h, b)

K@ p(c, b) = A p(h,b) > 7.

h<c
MAERA AT DU Hh5E B2, 18510 B, SR pAN 7 2438 2 (B1). (B2)MIQ@mh AT LA 1.
FESC (1) FRATIER] 18 #1.3: p2 sl EE &, U/ Pa(z) < Da(b). a0 RpA 28 — Ry
zLb’

=, A

EIE2.2 WpkH R EE NE ¥ Py(2) = Dy (b).

zLb!
MERR U ZIERE /. Py(2) > Da(b).
2Zb'

Wa < Dy(b).Mp(b,a) < ANV £ o' ,Bla £ 2/, H(B3)fF-fEz £V fF453p(x, 2) < N\, HEH2.17]

Rz £ Pa(z).BMtHz £ A Pi(2).B 8tz £ afime £ A Pa(z), T A Pi(z) < o Hla <
zLb! 2 Lb’ zLb’

V' Pa(z). AIIALN Py(2)" > Dx(b).fi i3
2 Lb’ 2 Lb’

EIE2.3 Wp m A&, W FH L@, M OVa, b € M p(a,b) = \ p(a, )AL

ekb
HEBA p(a,b) > V pla,e) B8 %p(a,b) > V pla,e), B 23s,r > 0ffifSp(a,b) > s > r >
ekb ekb

V p(a,e). Mifis < p(a,b) < pla,e) + ple,b) < ple,b) + 1 = ple,b) > s — r.He < bR M
ekb
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3 A ple,b) = s —rZR A ple,b) = 0FJE Filhp(a,b) = V p(a,e).

ek<b ek<b ekb

EHE2.4 Wpe s R HNE R NVa, b € M V p(z,b) = V p(y,a).
zLa’ yLb!

9T UERE 2.4, AT E T H 5] #H2.1.
SI1382.1 Wl p2 A E R, il 2 O,Ve, b € M,a < B.(b) & p(a,b) <r

JERR Zilikc < B.(b) = p(b,c) < rflc € MHe < B.(b). I 4AVh < ¢,3e € M ffifie > h
Hp(b,e) < r. Hipii & (B1)AI(B2)"] Fip(b, h) < p(b,e) + ple,h) = p(b,e) < r. K HOMEp(b, c) =
V p(b,h) <.

h<c

EIE2ARERR ©RVa,be M, \ p(z,b) = V ply,a)EWNT Fili 1
xLa’ yLb’

(B3)* Iz L a',p(x,b) >r < Ty LV, p(y,a) >r
PUIE(B3)* AL 5 3r £ o/ 1Sp(x, b) > r F3s{EifGp(x, b) > s > r.H 5| BH2.1150 £ B,(z).FH
SE 2 2FHE IR 1.1 7] 15

b £ Bs(x) =V Pl = Dy(x)).
zLx!

LA A2 £ o, 130 £ Po(2) Tz £ o/ ,Bla £ 2/, 488 b £ P,(a) WHEP,(a) £ V. HIX
By e M Hy < P(a)ffifdy £ b HHEF2.18p(y, a) > s > r.[AH, [ 2 wJE. T i %L

EIE2.5 Wpre m AR, B2 @. W pre 58 — K08 B < pifi 2 (B3) .
JERR (=). HERE2.4 7115,

(«). JiEpif 2 (B3).

EIGUEW V. Q,(2)" < B,(b).

2L

Wa £ B,(b), B atitic < affiffc £ B, (b),HEB2.3F 5| BL2.151p(b, ¢) > r N2 L V(b £
2 ) MR (B3) A fFfEr £ MEfSp(x, 2) > r XKWz < Q,(2).H Q. (2) £ ,Blec £ Q. () .H K%t
A2 £V, Wfke < a 35la £ Q. (=) Nz £ VAB,(b) > Q,(=), Wi 4R A B,(b) >
z;/b/ QS(Z)/’EHZQU Qs(2) > Bs(b)' OL.

LT AR
b% N\ Pu@)> A Qi) > Bi(2) > Usla).

zLa’ zLa’
BIRI1RU, (a) £ b By < U, (a)flif5y £ V' Hp(a,y) < r.[FFE R ATHIE.
EM2.2 BHF, G: M — L*X, FoG5F 0 G ilfaVa,b € MAHF o G(a) = V{F(b)b <
G(a)FIF © G(a) = NM{F(b)[b £ G(a)}-

EIB2.6 BipaH —RIWER H{Q.(b) | b€ M,r € [0, +00) } & E MOy — nbdW i 5, WA
E[/Jénlb
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(R1)VYa € M, \ Q.(a)

(R2) Va,b € M>Z < b¥r € (0,+00),b £ Q.(a);

(R3) Vr,s € (0, 4+00),Q; © Qs > Q3

(R4) Ya € M,Qr(a) = V Qs(a);

(R5) Va,b € M,Q,(a) Z V' < Q,(b) £ a’.

JEBA (Rl)fﬁxu/\ Q,(a) # 0, AA71Eb € MfEFD < ré\OQr(a)’ Hifivr > 0,b < Q.(a) <

(b, a) > r T r BAEERL T Ap(b, a) = +oo, ¥ JE.

),
(R2)Ha < b,B4aVr € (0,4+00) BB Ep(b,a) = 0 < rHILED £ Q.(a), &N, 41Hbs <
Qr(a),H1Qr(a) = P (a)fip(b,a) > r A JA.

(R3)¥tc < Qpps(a),WHD(c,a) > r+s. ke < Q,0Q.(a). e £ Q,®Q(a) = A{Q,(b)|b £
Q. ()}, IBATEAED € M i3 c £ Q. (b)FIb £ Q,(a), HLLAIp(c, b) < rHlp(b, a) < s, 45 (B2)1Hp(c, a) <
T+ 3,%E,llﬂjﬁQr O] Qs > Qr-l-s-

(R4) H 2 #1470 (1) A H2. 3 I 15
(R5) H & BE2.5 1] 3.

EIE2.7 WG R{Q,Q, : M — LX,r € [0, +00) }i#i £ (R1)-(R5), & X Wfp : M x M —
[0, +00) U F:

P(a

Va,b € M,p(b,a) = /\{T|5$Qr a)},
W KN Hp(b,a) = V{rlb < Q.(a)},pMOs — nbdWHit FEIG 1 2 { Q|1 € [0, +00)}.
IERR B SEIER: (1) p(ba) > r = b < Qu(a)FFHb < Q.(a) = p(b,a) > r.

SEBR B ARYED £ Q. (a),f3p(b,a) = A{u | b £ Qu(a)} < r.Bip(b,a) >r=b< Q.(a). Wp(b,a) =
MNMu | b€ Qula)} < r U Eu < rififdd £ Qu(a), H(R4) AT HIQ,(a) > Q. (a),H b £ Q. (a),Blb <
Q.(a) = p(b,a) > r.

BATBEEAEpHESE MM x M — [0, +oo) Bt .ika, b € MARYE A Q.(a) = 0%lb £ /\O Q. (a),H
>

r>0

IAEEr > 0f145b £ Q. (a), HIL W 1Sp(b, a) < r X EIRp(b, a) € [0, 400).

(B1) thiva,b € M,a < b, H(R2)HIVr € (0,4+00)Fb £ Q.(a),H(1)#3p(b,a) < r,HrffEE
A5 p(b,a) = 0.

(B2) #&p(b,a) = 7,p(c,b) = s,H4avVt > 0Fp(b,a) < r+ thip(c,b) < s+ tH(1)FIHb £
Qryi(a)He £ Qupe(b),H e £ Qstt © Qryt(a), EB(R3)§DC £ Qristai(a), EE(D iKTp(C’ a) <
r+s—+ Qt,t%’fE%E[@,ﬁﬁ U\ﬁp(c, a) <r+ S;ED'{?p(Cv a) < p(C, b) + p(b7 a)'

@ wHa,b e M,p(b,a) = 0,4 H(1)HNVr > 0Hb £ Q. (a), HIEITe < b fH1Fc £ Q. (a),H T
Hp(c,a) < r A A ple,a) < r,HrEHEEMER A p(c,a) = 0.

b c<b

Wip(b,a) = r > 0.BpTCiH £(B1)5(B2),F L Ep(b,a) < A p(c,a). Bt R 4tiEp(b, a) >

ckb
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A p(c,a).® A p(c,a) = u > 0.5s < A ple,a) = u,iJ X Ve < bHs < p(c,a),H(1)Flec <
cLb cLb cLb

Q. (a), M < Qs(a), - H(RY)AIp(b,a) = \V{r|b £ Q,(a)}3p(b,a) > s.Hs < ueATE KT LA

?%p(bva) >u= /\ p(c, (J,).
b

(B3) e P50 BELEEAS.

iks = V{rlb < Q,(a)},BiEs = p(b,a). WHs < p(b,a), MAFLELH Es < t < p(b,a), H\V{rlb <
Q. (a)} < t,MATH3b £ Qi(a). FHH (1) Ep(b,a) < t, 7 J&.WRs > p(b,a), BALFLELH Es > t >
p(b,a).Hs = V{rlb < Q.(a)} > tAFEr > thiHb < Q.(a),H(1)Hp(b,a) > r > t, 7&K
s = p(b,a).

BUEPIIO, — nbdWLht #5482 {Q,|r € [0, +00)}.

HWplIOy — nbdW i 52 {Q"|r € [0, +00) }. FATREIEXS B € (0, +0),Q.. = Q,.,HIZIIE X} &
fae MAQ(a) = Q,(a).

WE B Rl (D) & Rp(b,a) > v < Q(a),HILAQL(a) < Q,(a). R, Kb < Q,(a) =
V Qs(a) M affAEs > rflif5h < Qy(a), WRAE(1)Rp(b,a) > s, lip(b,a) > r, HILF1Fd <

a(a),ﬁﬁQr(a) < Q(a).2r =0,Qo(a) = V Qs(a) = V QL(a) = Q)(a) WAL L5 L HTIE iyl 4
0<s 0<s
k.

EIE3.1 Wp sl R EE N Tl
(I) R — nbdBS#5{ P, (b)|r € [0, 4+00),b € M }r& FFRFNEE ILIX AN Fn,;
(IT) np:C;/,-

MERR (I) ZRIE{ P, (b)|r € [0,+00),b € M AT R FAEMIZTH R —AN4hFh. AP

= {/\ P.(b:)|T € [0,400),b; € M}
el

HFAD =1a€ M, \ P.(a) = 0.
r>0
(ii) AC npo - Upv*Eﬁﬁp%X,A/\B S npflkﬁjﬁ;

(iii) ZHUE XS Va, b € MFIVr, s € [0,+00),Pr(a) V Py(b)/2{P.(a) | a € M,r € (0,+o0)}H—1L&
TLERIIAL.

Hr =0, s=08Fr = s =00 XVa,b € M,Py(a) = L, NI Py(a) V Ps(b) =1 € .
Hvr, s € (0,400) XiVa,b € M,ikA = P.(a) v Py(b). AR & F1.4, ARG, ) — A ]
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R HBLAEG HREE R LTI A =V D, (c;), W
A= (\/ DTi(Ci))/ = /\DTi(Ci>l7

MR 2 P2 23R A 1 REWE 15 21

A= /\ /\ P, (z).

i z4c]
HHILAF{ P, (b)|r € [0,400),b € M ME— A RN n, 2 & B A R .

(IT) B #E2. 20154 84D, (b), & 7Em, PR IFAE, B B 14,354 P, (b), B AEC 2 M AR X 4
Bp=C,. UEHE.

U\%@B.lﬁ‘]ﬂ%ﬁ?ﬂ%ﬂ,ﬂ%%l Py (2) = Dy (b) AL A € BE3. 1451 BLAL,

HIL3.1 Wk K EEE Nn,=y,.

MERR HHE B 7AE B3 1 ) (D) T A5

3.2 pra i R e

(1).a £ P.(a)&r > 0;

(2).{P,(a)' }Eal]—AQ — neighborhoods®:, B1(, Q — C.

MERR (1).HH TpR28 —RKHWEE S A ple,a) = 0 & F1.9%0 iy BT
cka

(2). % B aize 585 0 Falf) 1 A 2B < Al EH#H3.1,{P.(b)|r € [0,+00),b € M}FE(, M)
WA 1A = AP, (b,).Ha £ A = 3P, (b)) a £ Py(b)(ILP,,(b.,) = Ps(b)).%p(a,b) =
t,Hp(a,b) =t < s.&Velli £p(e,b) > s.Hs < p(e,b) < p(e,a) + p(a,b) = p(e,a) +t = s —t <
ple,a),HTs —t <ple,a) = e < P,_i(a), NI P,(b) < P,_4(a).

SHEEr > 0RIEP, (o) E S BT € QF = (&R EFHHIHO < t < rffif§P,(a) <
Py(a).Bl B/ aizt i, i (1) % A7 1Et € QM fea £ P(a) HB < Py(a),HILEN{P,(a),t € Q1 }Ealf]—
NQ — neighborhoodstk, QT E AN, 2 Q — Cr.

EIE3.3 WpkHF —KHEENGARQ - C;.

N T AEBE AN 18 R T 45— ik %

19844 EHLAEAE SRR (4] 8 28 N ] 5K Ui W1 28 — ROy BRI AR Q — O/ (HR S
ZHAEI] A7) 70

BF3.1 X, YRAHNETSE| Y |> Ro,L = P(Y)IBA(LU,N, )E—AEESEHHE
JEXFE R R 7 X B R ERFNEH Y > 0,8 XD, : L — LI P X —1NA € LD, (A) =
ANED, | r > 0} 25— KN EENE M %M DL)-(D5) (W& #1.10), H & 1) B &3 A
Q- Cr.

NT U RO RS R R LR IR SO R AEM I, SOk O 5 T B
-7 (W.SCHR [3]1516.6).
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SKAB S AE [ Zentralblatt Math., zbl 0983.54012)%8 T 4 3. LA IE A 1 (FE SR B AR ] 20 45 %
BRI LA S EIE—F), Mt 25 13.1 BL- I MR 2EQ — Cri.

SR BT AESCHER (8] XAl R S — M T R RS - R ERE SRS A
ZQ — Crif.

BIF3.2 o ZRH DR THFHL0,01] FRMOBlwn T2 9.4
L= [—wl,O] U [07w1}7

B L — i FLAT 90 0 2 55 4 MR T4 X = {a e — 3R A A S8 > Ot
HAA € LX(LX5LEM) MED, (A) = ABD, : LX — LXR—MEFRBE BALD, | r > 0}
— A — TR R S AT B L M I RT = LX R — fuzzystia, JB A, 11750
R{Cu | a € [~wr,wn)}, KIC, FRBMEaH L — fuzzyh BR{C, | a € [~wi,w) HEEATH T
S B, 1O PRSI (T 2% 72 SULS TPzt ).

43 WF 2 A9 T A AL I 10 3 B 85 52 SLORO, R 7D 60 5 S A9+, B AT 18 oo 3 4F 2(f51
T3 1 St A8 T 47— 2K O P 0 (R A0, +00 ) B A A BB -+ o0, 156 RE, L T SE AR HEL45 Hh 1
{513k TSP, 35 4 P I T A K, B D R AN Q — O BT A R TE B R

T 55— Pl FE i 5 505 A D B T B AN SR AR, 2 — 4T b R A
T R AT (R PR AT ) (R, (1000 575 DU 25 o FE RS0 0 52 S0) . 01 SR Al O 5 5 11
SEAMAIF, 54 AT AR LI A Dl B B 00, 75 02 AN S DR BLE L4640 SU T, 55— 25D i
55 S R TS R ST 1 £ B 32 8

TR I T S AR S BT oy T B0 T R T 258 40 25— S0 B 0 5 58 — 2K O e L4
A ST AN (3 R T2 BR A L

T3 B BT PR 4, A A 2P M2 T T T3, 3 (AN i A At B AR B 4 8 47 HE4 9 T
VLW TR R B T AR B,

2RISR B RS 2R BT R E 2Q - Cr.
W H/ANEIRIIHESZE:0,1,2, - 0,y w,w+ 1w+ ny e w2, wn,

B F3.3 B RARHE DM AETFHAL = [0,w]ER NOBlw T AP B ZEE.a
[0,w1],20 = wy — o, M L& — A BATIEFP 3 &0 R 58 2 Beis M (L) = (0, w1

E SR Hp: M x M — [0, +00)WIF:

0, a>b;

Ya,b e M, a,b) =
pla,) {1, a < b.

AP0, wy ] L5 — RO & F 5L b AR & (B1)A1(B2). FIE(B3) M.
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B3) M A play)=1lsy>w —blEFy>asw —b>asr>w —difr>bs
y>wi—b

A pbx)=188RE A pla,y)= A pb ).

T>wi1—a y>wi—b r>w1—a
O Ra,b € (0,w1]Ha > b 4p(a,b) = 0.MRH#EBL),H V pla,x) = 0.5LB Apla,b) =
b
V p(a,z).FE, 2a < b,Apla,b) = V pla,z) = 1,RpiED.
x<b

x<b
{HE p AN RS K.

5% B Va € (0,w1].p(a,a) = 0,281 A\ p(c,a) = 1L.EEp(b,a) # A plc,a).

c<a c<b

BAEFF33,HT A plc,a) =1 = X\,%r > 10, P.(a) = ¢;2%4r < 1 FRYE EH1.9,P,(a)#A

c<a

R — nbdW it HIR Ye > a,Fa < P.(a) < P.(c),Mc < alif,c £ P.(c). T2lla = w A5 H]a
IR — nbdWit i AN{ P, (a)|a < wi,r > 0}, Fw, = 2¢ KA AT GEAAAE W ELR — nbdBLST iR, Bl p A
AfREZQ — Cr,BIVe < a € MR A 7] B0z 8L (IR 45 € #E3.1541:{ P, (b)|r € [0, +00),b € M}&—"
TEL B AR, BAR L B AR AR Q — Cr).

HEmME R i TS - RWEESE - RHEER T AFRMESEEAEOMNO
(13 AN [R], 5 BOX P F B 6 )= S0 T R — AR b 2 S B BE — 2RO BE R TR S R A T RER
2Q — Cr I M X M E R fla € M5 P, RARE B4 s b ri =W b i s BRI R B
F S ORI (R B IO 2R T AR A o PE3.2, 58 R B R AME L AT L.

51F3.4 WL = [0,1], M = (0,1].7 Xk Hp : M x M — [0, +o00) IF:

0, a>b;

Ya,b e M, a,b) =
pla,) {1, a < b.

W 2pre]0, 1) B —2HERE. 78 1], BATOEUE I &2 — P p s 08 B i LI TE Bl £ O.
@©. Wika,b € (0,1]Ha > bHBATHp(a,b) = 0.4 B1),UE V pla,r) = 0.5LEHp(a,b) =
b
V p(a,x).FH, HMa < b Ap(a,b) = \ pla,z) = 1,8 pi £ D.
x<b

x<b
B3, p AR RN ERE. HL B Va € (0,1],p(a, a) = 0,281 A p(c,a) = 1.

c<a

Rtp(b,a) # A plc,a).

c<b

17343 W, N EE — 2 O B iR Bt R e AN REAS B 5 RO i e P2 AR WY NS — 2RO
BRI R, EI AT DS S M A B 5E — SR P R R L

B 134 plr 5 2 R IR 2Q — Cr. AT A LU IE XVa € [0,1],aff A 2 & &
720, a). L ATHEH pR 5 RN E=(,2Q — Crse s mAR L E &1

7E3.1 IR A HER 3.1 AT 88 — 28 00 FE 8 A 4R TR HEAT R I H] p i - SR I S 72 { P (a) | 7 €
[0,+00),a € M} VERE:(LE pidhi 4bn, ) REAE 73 FHE 1) 21 18 4R 1 45 44 (R R AE 5 — R &b IR
TV Pa(2) = D(b)WIA AL, IX T B0 IE BN 73 G 46 SR [4]F0 [9]48 I HIIBAE: ErcegEE &1

2 Lb’

AN R B IR ks b AR P RE A RS BE BB O SR (I B IOR R [4).

DOI: 10.12677/aam.2020.910215 1875 I FH# e


https://doi.org/10.12677/aam.2020.910215

LIS, RIS

EI3.4 fEL-SLHLR(L) [6] [7)9H, & X Hhte : M(LRD) — Rflo : M(LRD) — RAE
faVe € M(LRD)4:
e(e) = supftle < I}, 0(e) = inf{tle < r,}.
%p(a,b) = max{e(a) — &(b),a(b) — a(a),0}, N
(i) pesE RN &
(ii) Ur(b) = ly@)+r ATw()—r-
NAEB E #3.4, AT TS5 UE B R 71 E 3.5,

EIE3.5 EL—LHLR(L)F,2v0) = V{th £ 1L}, wbd) = A{tlb £ .}, e(e) = V{tle <
l;}va(e) = /\{t|€ < ’/“;}, ]

(a) V e(z) = ¢(b);

2 LY’
() A o(z) = w(b);.
2 Lb!
(@ () = e
@ Y wle) = ota)
WEBA () s > V e(z2) = Ve L, ,s>e(z) =V LW, 2 Ll =1L <V =b<l,=s>¢(b),H

2 Lb’
UV e(z) > (b)) idKEs > () = b<l, =1, <V =2V £V, 2 L1, = V2 £ V,s > e(2) =
2 Lb’

s>\ e(z), MV e(z) <(b).
2L 2L

(b)ys< ANo(z)=VeL,s<o(z)=Vz2Lb,zLr.=7r, <V =0<r,=s<wb),
zLb!
A o(z) w®). RiZKAs<wd)=b<r,=r,<b =VzgV,z2Lr.=V2£0V,s<o(z) =
2 Lb’
s< A o(2). NIt A\ o(z) > w(b).

2L 2L
(c)s> NvY(E)=Tz2Ld,s>¢v(z)=>F2Ld,z2<l,=1l,£d =afl, = ela) <sH
z&La'

A ¢(z) >e(a). RiZKAs >c(a)=>agl=l%d =T Lad,2<l,=TLad,s>(z)=
z<La'
s> N w(z).Milie(a) > A ¥(z).

z<La' z&La'
(d)s< Vwki=3FLd,s<wi)=>F2<Ld,2<rs=r,£d =adr,=oa) > sMH
z<La'
Mo(a) > V w(z). Ri&KAs <ola)=>agr,=riLd =3%d,2<r, =32 £d,w() >
z<La'
s=s< V w(z).Milola) < V wz).
z&La' z<La'

EFE3 4RVUERR (i) e HL 12 e 2.3, ] 15

(i) HOE B L2 P (a) = I 4y 1) V T oy o FHIRIEE 2,25\ Pr(2)" = U, (b), RILATIE
2L

\/ Pr(2) = ly(p)+r /\rw(b)—r-

2 LY’
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A Y P = Y (s Vo) = Y (etosr Arage)-) 5L

\/ (le(z)-i—r /\ TO'(Z)—T‘) = l¢(b)+r /\ Twb)y—r-

2 Lb!

e 11IAES.3,H

V Ueoyir N ro—) <1y \V <) Ar_i A o) = Loy +r [\ Teo() —r-

234 2Zb! 2L

FIE BV < Loy A\ Ty o [FURE H S L ORI 53,343 142

a L lyytr =U\) c(z)r = V leoyirs
2L’ 2 LY’

a L Typ)y—r =T A o(x)-r = \/ To(z)—r-
2 &b’ zLb!

Jﬂﬁiziﬁﬁz1 ﬁ b/;FDZQ ﬁ b/ﬁj\%u{i?%a S le(zl)—‘,-r;FDa S Ta(zg)—r-mzl ﬁ b/}FDZQ ﬁ b/%nb ﬁ Zi
Flb £ 25 Kb € M(LRE) FrLlfgo £ 20\ 25,802y N zo £ V. B2 = 21 \ 2o, MIRIEEH1.12F¢e(2)) <
e(2), FHEHRLIMVF ¢ )4r < Leo)ypr, BRI E L1150 (22) > 0(2)Mrec)—r > To(ag)—r KA

a < ls(z)Jrr /\Ta(z)fr-

Ell ¥b/(ls(z)+r /\To(z)—r) > Ly b)4r /\Tw(b)—rﬁij.

R EFTARU, (b) = Ly(oy+r A Te(v)—r-

£ 3k
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