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Abstract: The study of coalgebraic methods, as one of the active areas for theoretical computer science in recent
years, is widely used in concurrence computing model, automat theory, and the foundations of object-oriented
technology. Through using category theory, this paper investigates the properties of subcoalgebras, especialy, the
properties of subcoalgebras on Set, the category of sets and functions. This paper shows that all the subcoalgebras
on Set are regular. Furthermore, using the correspondence between the cocongruence corelations and the
subcoalgebras on Set, a way to construct the co-generated subcoalgebrais given in this paper.
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[2,5,6]
[7-10
[6,11,12]
[13,14].
(relation) ,
(corelation) , , Kurz
(- wolter [13],
(coequation) )
Kurz,Wolter , ,
Gummt®>*¥ Hughed® , (cocongruence)
, (monomorphism) (epimorphism) (limit)
(colimit), (adjoint functor) 3 ( [16,17] ).
1
11
) [2] , [5,18,19]
. 2.C>C, 0 (X,9), X ,
(carrier),&X—>0X C , (structure) (transition) X8 (V.9
f:(X,8—(Y,Q) C f:X>Y OfoE=(of. 0 , Co.
Co (forgetful functor)U:C,—C (0,95 X, f:(X,9)—(Y,Q)
f:X->Y.U (faithful functor), , f ( i Co
C )
U C , C Co , Cc
. , , C j X Y (X+Y, &y
X=>X+Y, ky: Y= X+Y), (X9 (Y,9), Z(X+HY)>(X+Y) Ky, Ky ,
Co
12
A e \ E M C (class, ). (EM) :(D)
C E  M;(ii) E ;@i1) C
; g (E,M)- , f: XY, ecE,meM, f=meeg;(iv) Vee
w,-”
E,vmeM,e (orthogonal to)m, elm, C f,g, mef=gee,
x” 4 W, wee=f  mew=g( Cc (EM) . ,
B m ’ f f=mee , meM,€ eE, f=m'o€,
w, e=wee  mow=m.
Set, Epi Set (Epi,
Mono) . C, , (Epi,Mono)
,Hughes (almost co-regular category) 8,
C , (Epi,RegMono) , ,RegMono  C .Hughes
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( ,Hughes , [8] 1.2.13).
1.1. C 2C—>C , Co (Epi,RegMono) ,
U.C—~C , :(X,9H—>(Y,8, XY C f=mee:X—>X' =Y,
X' ->0X, m m:(X,H)—>X,y), e e(X,n—>(Y.9). ,U
: f Co ( ), C ( )-
Set , , Set . '
2 Set— Set ( ), X9, D:.B—-X
, (D,9:0— ), D:(D,)—>(X,8) Kx K 5 (X, ) > (X+X, 1) ,
VK30 KX . :
1.2. 2 Set—Set, Set, (Epi,RegMono) 4 u:
Co—C , f:(X,89)—(Y,9), f(X) 2 F(OX)—> (X)), m
e . ,me f:X->Y Set f=mPe:X—>f(X)->Y. ,U
, f , f : f ’ f .
Cof Set,, f : : (),
: (6] 2.4 )2
, , [5] 3.48 Set ( ) (Epi,Mono) ,
13
C, X Y R=(R,rx:X—>Rrv:Y>R), R C , o Ixary
C (jointly epi), f,g:R—>Z, fory=gery fory=gery, f=g.
X, Ax=(Xjidy,idy) X ( X X ) , .
XY, (X+Y, x,ky) XY . , C J(Rrxry) X Y ,
[ry,ry]: X+Y—>R
: X Y (Rirx,ry) X+Y={(0,x)|xe X} U{(1.y)|
yeVY} e=[ry,ry|: X+Y-R, X+Y . , X Ay
{{0)(LX} xeX}, A= (XX [xe X}
X Y Corel(X,Y). : C X Y,
R=(Rrx,ry) T=(T,txty) X Y , R<T, W:R—T, ty=wery  ty=wery.
: e : ( ) S
Corel(X,Y) , , (X+Y, k. k).
) [1511
13. X R=(Rr,r") oSR<Ays(Rrr)  rr’!
X CoegCorel(X) X Sub(X)
2
2.C-C, (0,5 (0,95 m:(Y,5)—(X,8), mY->X C
: L .9 (X9 : (X9
(X,9) SubCoalg(X,9%),
RegSubCoalg(X,%).
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0 Set—Set, (X,9) m:(Y,4)—(X,&),mY—>X .
2.2 : : m m(Y,0—=>(Xé8) (X9
2.1. 2 Set—>Set, (0, 45)] m:(Y,0)—(X,<&) .
, . Gumm>® Rutten?
, Hughes 8 Hughes
[8] ,
2.C->C, X8 (V.9 ((Rp),rx.ry) (precocongruence
corelation). (R,rx,ry) C X Y ,
2.2. 2C—C C X Y (Rrxry) X9 .9
( ) PRHOOR, ry.ry 4
(Rrx,ry) ) [rx.rvl ) . U
(X, (R,p),r,r") (cocongruence corelation), (Ryr,r") C
X , ((X,8),id,id) (X,9) .
; 28-S, (Rp)rr) (X4 :
Set,, r,r' ) :
2.3. (2 Set—>Set, p,g:X—>Y (Q,m) , Q=d, (2Q,2m) Op,(Xx
m Q , eem=ido, Meeem=m, , u:P—X,
uop=mee  ueg=id,
Q — M _px
X on » X > > Y
ml l P kesl
X —}q Y mee w :
u
id “ D
f:D>X, Qpof=0ef, w=0eof,
Lmew= e Qeof= o Qpof=o (of=f.
w Omew'=f,  wW'=0e0.Q2mew =Qeof=w. ,(2Q,0m) Op,£xq . O
2.4. 2Set->Set, (Rp).rr’) (X9 , Setp, r,r'
((P,g),m), rr" m
L g Set (P.m), gPoP m B
P=0, (P,9) . m( ) , r,r’ , r,r'
, f, rof=r’of, m . X r o
) , rr I.D g r—‘ R
P+, (02Q,0m)  Qr,Qr' , Eg ¢ p
r,r’ ¢
LXxo&om=porom=peor'om=LXx"ofom. P > PR
. cPo@P, SmEQmg m . an T
f:(Y,Q)—>(X,8), ref=r'°f, m r,r , k:Y—>P,
f=m°k, f m , k , Sety,, m r,r'
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St (Rrr’) m , Set,r,r’ m . O
2.1, (X9 m:(Y,9)—(X,%) , m
(Rp)r.r') . (X9 SubCoalg(X,d (X,9
Cocong(X,$) , .
2.5. 0,(X,%) SubCoalg(X,&) (X&)
Cocong(X,$)
: SubCoalg(X,&  Cocong(X,&) ,
O
3
3.1 2.C—-C X,4),X m:Y—>X (cogenerate) [ml (X&)
(0 [m (X9 ,omo[m] X [ml<m;(2)
X9 n:(Z,7)—(X,4), C nsm, Co n<[m].
£2:Set—Set (X,9), X m:Y—X X m(Y),
X YcX .Rutten : X9 (Y,9).XuY
Z:(XUY)—>2XUY) mX—->XuY  nY-XuY , SubCoalg(X,&) ,(XUY,p)
(X&) (.9 - : ., SubCoalg(X,%) v
(X,9).X Y (YL QIYicY}
3.2 2.C—C X8 (Y,9). X Y R=(R,rx,ry)
[RI=([RL[rdu[rv]), (X&) (Y.9) v (1) (RLIrxd.rvD)
X9 (V.9 , c [RISR;(2) (X8 (Y.9)
T=((T, ).t tv), C T<R, Co T<[R].
3.1. C 2.C->C ’ U:.C,—~C
H:C—Cy, x4 V.9X Y R=(R,ry,rv) .
» : (Uq H) (unit) Jld=HU. X, Y,
X+Y ’ H(X+Y) -I e bea) (%9
(X+Y1/¥) UZ(X+Y!/1/)_)H(X+Y) (R,rx,ry),
- r=[rry]:X+Y>R, Hr:H(X+Y)—>HR
¢ 11, Co, (Epi,RegMono)
R HR Hren,.(X+Y, 1)—>H(X+Y)—>HR mPe:(X+Y)—>[R]->HR,
" [RI=([Rl.€xx.exv)  (Rirx.rv) :
[RI<R. (U4 H) (counit) &UH=Idc, , X+Y ey HX+Y)—>
(X+Y), , (X+Y.7)  ex°n,id.
H(X+Y) HI'_» HR X+Y L» H(X+Y)
Exyl fp} i lHr
XY — R R «—— HR
r R
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L EROMPE=a°HI°n,=r°exy° 17,~1, [RIZR.
X8 (V.9 T=((T,2),tx.ty), t=[tx,ty], T<R, w:T—>R r=
wet, :
v 5 Xty  —t T
e u Hw° 77, n, 7 Hw°n,
A
[RF ———» HR HX+Y) — »HT — p HR
m Ht Hw
JHwe 7 “t=Hw°Ht° 5, =Hr°n,=m°e, t ,m t m, u:T—[R], e=u°t,
T<[R]. ([R],€°xx €°ky) (Rrx.ry) \ O
, : 2 Set— Set U:Set,—>Set ,
(X,9), X (Rr,r") , X R,
[R]1<R<4y, [R] 1 0,45 . , :
3.2. 2Set—>Set (X,8),X (X,
: X m:Y—X, m R=(R,r"), X .R
[RI=((IRLA)IFLIFD - (X&) : Seto, [rl.Ir] [m]:
([PLo)—>(X.9), m .
3.3. £2:Set—>Set *x49. X m:Y—X R=(Rr,r), R
[RI=(([R].p).[rL.LIr']), [rL.Ir'] [M:([Pl,9)—>(X,) m :
24, ,  [rlr] [m] , X X . Rl
R [m]<m.
(X,9) n:(Z,9)—(X,&), n<m. n T=((T,p),t,t), n t,t
, ( ) , ,Nn<m T<R,
. T<[R]. y n<[m], [m]
m O
, 02:.Set—Set ,
4
10 )
[8,11]
, , - | ,
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