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Ja 25 HEBESet (L) RF IR DUz (B 61 1, Dy ik — 2D i iR Va W Set (L) -+ A S5 VB PR A 1 47

§2 T FIIH

EN2.102 FRFEL, )RIEZEW AN ICRa, WA BN L a v bR T Fra A b, T
FR(L, <, A, V)AE—M, RIHCNL. H LN — A THESERAILV S, /htA S, MFe & —
ANSE&ME. Hdh\ S, A\ S ERRSH A TR/ B, SR TR R, \/ ofIA o535
Fon LI/ o0 i Kt

EXN2.20 FRL—ATEER, Set/RHEATENE, W LB 4 A EBESet (L) & LT,

(1) X5 Fxf(X, A), X € Ob(Set), A : X — LNEA XL T4,

(2) &4 FX(f, ) (X, A) — (V,B), HHf X — YREGAZIE GBI WA,
[*:A— BHfBEFHWBEA<Bof;

(3) B LAWHNEEH S,

(4) BhL: SHMERXN R (X, A), Alix,a = (1x,1%).

EX2.308 fEEwECT, FHAT R RX BN RTH BAUAE ME— e € Home(X,T),
T FEEC 456 52

2.1 1EJEWESetH, ATATHICRES (xR — DML L.

EN2.411 fEfEmECH, B9 f € Home (X, Z), g € Home (Y, Z), {f, g}z a2 45— %t
RX Xz Y88 p1, po, IWE{X xz Y, p1,po}, WCHNX X2 Y, W fopr = gops, HXME
BIR RW S A7 (imy € Home (W, X), £ Img € Home (W, Y), 24 f omy = g o moltf, fE7E
ME—fJu € Home (W, X Xz Y)f#ip; o u = my, ps o u = my, WELFIR.

EX2.50 WX Y,Z € Ob(C), #&4f € Home(X,Y), g,h € Home(Z,X), *ifog =
foh W, fig = h, W frE 0.

Bl2.2 WX,Y,Z € Ob(Set), X UYRXSYIH, X NYEX S5V, iix L x Uy
S YHEREX Y.

Bil2.3 WX,Y,Z € Ob(Set), ZHTRTiMESet x5, MX L T L v HERFX x Y.

Bl2.4 WX,Y,Z € Ob(Set), & f cHomsey(X, Z). HY RZM—ATLE, fF~HY)RY LS
THIEIR, i €Homge (Y, Z), iEHABUE, WX L 7 < VAEAERIE F-1(Y).

EE2.10  FEEBECT, BB f € Home(X, Z), g € Home(Y, Z), X T{f, g} KL FI{ X x4
Y,p1,p2}, #f(Blg) R HAS S, Wips (Bip, ) A2 SN, WE20R.
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EI2.2M XY, Z, M € Ob(C), % f € Home(Z, M), g € Home(X,Y), h € Home (Y,
M), Y M M L ZEREY < Z, X Y PN Y xop ZHERIEX xy (Y xar Z),
X 2% M L 2 AERIEX <y (Y xa Z), WESHR.

XXy(YXMZ)HYXMZ—>Z

| | |
X Y b M
K3
EIE2.3M XY, Z, M € Ob(C), &4 f €Home(Z, M), g € Home(X,Y), h € Home (Y,
M), #5X %M T 2R ERBX oy (Y xar Z) . Frbpa S, WX LY P2 Y w2
FHAERIR X xy (Y xa Z), WE4FR.

XxY(YxMZ)HYxMsz—>Z
| | |
X ! Y b M
K4
§3 TR

EM3.1  {EEWSet(L)H, &4t f€ Homgey 1) (X, A), (Z,0)), geHomse 1) (Y, B), (Z,C)),
{f, g HERRI S JEWsSet (L) B Hr B2 8 — MR R(X xz Y, D)FI—X &5 p1, po, 1e/F{(X xz
Y,D),p1,p2}, fEN(X xz Y, D), W2 f opr = gopy, HXMERKIXR(W, E) MAEEFIm, €
Homgey () (W, E), (X, A)), fEEHImy € Homgey ) (W, E), (Y, B)), 2f o my = g o moltf, f£4£
ME—fJu € Homgey(r) (W, E), (X xz Y, D)) , flipy o u=my, py ou = ma, WIEIBHR.

(W, E)
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EHE3.1 (X, A),(Y,B),(Z,C) €0Ob(Set(L)), & Hf eHomger)((X,A),(Z,C)), g €
Homsey(z) (Vs B), (Z,C)), p1, po# BURX x 7 YEIX,Y Ei#H. #(X,4) L (7,0) <&
(Y, B)fF{EHLE (X x 7 Y, D), 2 HALY

(1) X L5 2 & VARAERIX %, V;

(2) D(z,y) = A@) A B(y).

W Aot fETEWSetd, BT

xLz 2ty
FAEFLFIX x 7 Y, VW € Ob(Set), m; €Homget (W, X), mo € Homget (W, Y), i /& fomy = goma,
DA ME— AR 5
u € Homget (W, X Xz Y)
{E53m, = p1 o u, ma = p o u, B 6T AT .
DR E ST AL AEE (z,y) € X x YA

D(z,y) = A(z) A B(y) < A(z) = Aopi(z,y),

D(z,y) = A(z) A B(y) < B(y) = Bopz(x,y),
fip1 € Homgey(1)((X xz Y, D), (X, A)), p2 € Homgeyr)((X xz Y, D), (Y,B)). #(W,E) €
OD(Set(L)), mi € Homgey(z) (W, E), (X, A)), my € Homgey(z, (W; ), (Y, B)), ifL: f omy =
goma, 1k

u:W—=XxzY, w— (m(w),me(w)).
FHEYu € Homgeyr) (W, E), (X xz Y,D)). FBw € W, HE(w) < Aomi(w),
E(w) < Bomay(w), BT
E(w) < Aomy(w) A Boma(w) = D ou(my(w), ma(w)),
HE(w) < D ou(w), Flittu € Homgey ) (W, E), (X x2 Y, D)).
6 A ME— RN, BT R ubE—, SETEE Set (L)
(X,4) L (z,0) < (v, B)
FAERIE(X x 2 Y, D).
oLtk (1) SRUFAEENE: TEJEmESet (L), BT
(X,4) L (z,0) L (v, B)
FELEHL (X x4 Y, D), fEE(W,E) € Ob(Set(L)), m1 € Homgey(r) (W, E), (X, A)), mo €
Homgey(r) (W, E), (Y, B)), i 2: fomy = gomsg, MAFFEME— IS
u € Homgey(r) (W, E), (X xz Y, D)),
{13 my = p1 o u, mo = po o u, BPETAIAZ . 355 22 BTN BT A8 2 6, BEE6H my = py o,
e = py o WA AT k.

FHIEME—E: HAAESH W € Homgey ) (W, X xzY), Wi/8my =prou/, my =pyou/, K
Tmy =prou, my=pyou, Wprou =piou, ppou =pyou, BUNTEETYp, po RIS, BT
Plo’ = u, EI6H FuMfE—.
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(X,4) —L = (z,0)

E7

(2) %X xzY € Ob(Set), p1 € Homget (X XzY, X), pa € Homge (X x 7Y, Y), &D*(z,y) =

A(z) A B(y), SHER (2, y) € X x YH

D*(z,y) < Aopi(w,y), D*(z,y) < Bopa(z,y),
FIT LA

p1 € Homgey(r) (X Xz Y,D*),(X,4)), p2 € Homsey(r)((X x2 Y, D*), (Y, B)).
HT
(X, 4) L (z,0) <L (v, B)
TFAERI(X x5 Y, D), WIFE B SIFAEME— A 5
u € Homge(z) (X xz Y, D*), (X xzY, D)),
fipr =piou, pp=prou, MAp1olxy,y =piou, prolxx,y =pzou. B Apy, pp @t it
Plu=1xx,y, D" <Dou=Dolxy,y, H
p1 € Homget (X x2zY, D), (X, A)), p2€ Homget((X xzY,D),(Y,B))

I D(x,y) < Aopi(z,y), D(z,y) < Bopa(z,y), &

D(z,y) < Aopi(z,y) A Bopa(z,y) = D*(z,y).
Zi EFTRD(z,y) = D*(z,y).

(X xzY,D*)

P2

EH3.2 (X, A),(Y,B),(Z,0C),(M,F) € Ob(Set(L)), &4t f €Homge(1)((Z,C), (M, F)),
g € Homgey(1)((X, A), (Y, B)) , h € Homgey(1)((Y, B), (M, F)), #
(Y,B) = (M, F) <L (z,0)
HAERLE(Y x a1 Z,G),
(X, 4) = (Y, B) <= (Y xm Z,G)
FAERIEN(X xy (Y xp Z), H), M
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hog

(X,4) ™% (M, F) L (2,0)
FAERLN(X xy (Y xu Z), H), ZHALH
W)Y ML ZHEEREY < Z, X -5 Y EUY xop ZEEREX xy (Y x Z)
WX 2% M L ZBAEREX xy (Y X Z);

(2) H(z,y,2) = A(z) A B(y) A C(z).

i Aotk quj, {E%W S Ob(Set), mi € HOmSet(VV, Z), ms € HomSet(W X), IjllJf o

my = hogomg. ¥my = goms € Homge(W,Y), Whomy =hogoms, W13 fom; = homa.

ESps]
vy mloz
FERENY %3 Z,G), WIAFLEME— IS T
e € Homget(W,Y X1 Z),

£fGmy =paoe, my=psoe, Pilhpyoe =my =goms.

BSp4]

X Ly2yx,z

FAEFLFX xy (Y xpr Z), WAFEME— &y € Homge (W, X xy (Y xpr 2)), i3 = py ou,
ms = psou, Fiblm; = paro € = (pao p1)ou, BIEIGATH. i & B9 A 5T 2 2R /2 10,
K105 my = pao e = (pyo p1) o un &ZHk.

HT

H(x,y,z) = A(z) A B(y) A C(2),

HEHE3. 1] 15
(Y,B) = (M, F) <L (2,0), (X, A) =% (Y, B) £ (Y % Z,G)
SAELERIAN(Y %o Z,G), (X xy (Y xun Z), H), At G(y, 2) = B(y) A C(2). MNifif3Z]
(X, A) 2% (v, Fy L (z,0)

FAEREN(X xy (Y % Z), H).
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p1 > P2

H)4>(Y X M Z,G)4>(Z,C)

o2t e 1A 1E,

EFE3.3 (X, A),(Y,B),(Z,0),(M,F) € Ob(Set(L)), &4t
[ € Homge(1)((Z,C), (M, F')), g € Homgey(1)((X, A), (Y, B)), h € Homgey(r)((Y, B), (M, F)),
A
(X, A) 2% (v, Fy L (2,0
FAERLIEN(X xy (Y xr Z), H), 3Hipy € Homge ) (Y xar Z, G), (Z,C)) 22545, N
(X,A4) L (V,B) & (Y xui Z,G)
AFAERLIRN(X Xy (Y x o Z), H), HHAH

(1) X 229 pr L ZHEERIX xy (Y xar Z), Hopy € Homgee (Y %01 Z, Z) WA
(2) H(z,y,2) = A(z) A B(y) A C(2).

IE At fETEBESet, fFR Z € Ob(Set), € € Homge (W, Y x5 Z), m3 € Homge (Z, X),
Hpioe=goms, &my=psoe, Ml
fomy=fopsoe=hopgoe=hogoms.
ESp4]
x Loz

FAERLIX X 7 (Y X o Z), WIAFAERE— I

u € Homget(W, X Xy (Y Xp Z))
{F18m; = paopiou, ms = pzou, FTlApsoe = my = pyopiou. R Np BHEH, 715 = piou,
RPE11A] A 4, PRt

X Ly®yvxyz

TAERIFLX Xy (Y xar Z). W BT A S AR AL TR 12, B2t e = py o w25
BT

H(z,y,z) = A(x) AN B(y) A C(2),
Hi 52 3.1 7] 45

(X,4) == (Y, B) <= (Y xn Z,G)

FFAERIEN(X xy (Y % 2), H).
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K12

oM HE 311,

EI3.4 W(X,A),(Y,B),(Z,C) €0Ob(Set(L)), B f € Homger)((X,A),(Z,C)), g €
Homge (1) (Y, B), (Z,C)) . #(X,A) -5 (2,C) <= (Y, BJFfERF(X x4 Y, D), p1,pa’r 3
X xz YEIX|Y ERH, fRPAN, po ZHREN, JHACY: fgS.

W Aot EEL3T, & fAR RS, HAFEm, h € Homgey ) ((N,0), (X, A)), Hifom =
fohTREEH M # h, LB A77En € N, H18m(n) # h(n), XHT f R84, AT&l fom(n) # foh(n),
Bl f om # f o h, BRIt fA2Set (L) H ) HLA T

FEENAT, Buy,up € Homgey(r) (W, E), (X x2 Y, D)), Hpa o ug = py o up, M

Jopious=gopsou; =gopyous = fopsous.

KRR fERAS ST, Wipy 0wy = p1 o ug. Bmy = py o ug, ma = paouy, N

fomi=fopiou =gopyou; =goms.

TEEME— S S
u € Homgey () (W, E), (X xzY,D)),

ffim; = p1 ou, ma = pa o u.
E5pa]

uy,uz € Homgey(r) (W, E), (X xz Y, D)),
Hm,y =P1oUI =P1OU2 =P1OU, M2 =P20U] =P2OU2 =P20OU, FH fE— M 1Sy = Ug, Fﬁu\pz
SR

(N,0) =2= (X,4) —L— (2,0)

&13
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2 Bk FfRESet (D) RIS, BItHf om = fohWf@m = h. AR BN, BIF

Ew,yeX,x;éy,@fo( ) ) {T®En € N, (N, 0) € Ob(Set(L)),
N - X, n—uzx, h:N—-X, n—y,
HO:N — L, n— 0. N
0(n) =0 < A(m(n)), 0(n)=0< A(h(n)).
Bltkm € Homgeg(r) (N, 0), (X, A)), h € Homgegz) (N, 0), (X, A)) , (HZm(n) # h(n), ifi fom =
foh, B fARRIS, FJE, Rk f2 ).
ENX3.2 FEfEESet(L)H, HAERPIR R (X, A) BN R(T, 1)H BACHME—Z 5
u € Homsey(r) (X, 4), (T, 1)),
(T, 1) NTEW;Set (L) &S 5.
M RR3.1 (X, A),(Y,B),(Z,C) €Ob(Set(L)), (XUY,C)2&(X,A)5(Y, B, Hh
Mt e XUYHE, #Hite X, H Ct) = At), &t € YIF, HC(t) = B(t). (XNY,D)&E(X,A)5
(Y, B)ZZ, D(t) = A(t) A B(t), M
(X, 4) L (x Uy, 0) < (v,B)
fFAERLE(X OY, D).
i di2.2mE, X Y RXAY I, XN Y RXFYRR, X L x Uy <& YR
EXNY. FHEEITHEX,A) 2 (XUY,0) <L (Y, B)yfE/EHE (X NY, D).
M/R3.2 W(X,A),(Y,B),(T,1) €cOb(Set(L)), # (T, 1) JulsSet (L) (2% 5, N
(X,4) L (1,1) <& (v, B)
AAEFIE(X x Y, D), HH D(x,y) = A(z) A B(y).
iE 2.3 s, T %ﬁ%SetE’J%‘ﬁ% WX Lo T L YHERFEIX Y.
31 (X, A) L (T,1) <& (Y, B)fife$ilE (X x Y, D).
MHR3.3 (X, A),(Y,B),(Z,C) €Ob(Set(L)), &% f € Homgey (1) (X, A), (Z,C)), i €Hom
set(r) (Y, B),(Z,0)), i RIMNYG. Y 22 Eﬁ~/\%;% FHY)RYLEf FEZ, W
(x,4) L (z,0) < (v, B)
FAERLEN(f~H(Y), D), K D(z,y) = A(x).
ME HEI2.400 5, BY ZZE AT, fTUY)RYE S IR, X oz A vt
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[ F-1(Y). HHERESITE(X, A) L (Z,0) < (Y, B{ifEhi
(f~1(Y). D), D(z,y) = A(z) A By) = A(z).

§4 #5

PP VR B — R EE NS, © SR REE, SRR UM, A T
WAEREWESet (L) iz 81 A9 5E 3, FFUEWT 1 3L (0] (A2 CE PEATE — PR B 918 1 — SRR R (ol (g 1
Jit, HBI2E T =SRAFR AR 0] 8 3 for 0 5 4 T B B2 A5, T AR RTS8 1, PR &5V
W I, S50 — 2D B TSR S Y e v 4 58 S S A DR I
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Pullbacks in the category of fuzzy Sets
LIU Wen-jun', ZHOU Xin'?
(1. School of Mathematics and Statistics, Yili Normal University, Yining 835000, China;
2. Institute of Applied Mathematics, Yili Normal University, Yining 835000, China)

Abstract: Using the method and principle of fuzzy theories, firstly, the definition of fuzzy sets
category Set(L) are given, and the existence of pullback in the category Set(L) are proved. Secondly,
the properties of double pullback and monomorphism of category Set(L) are studied. Finally, three
kinds of special pullbacks are discussed.
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