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Abstract:
ods of topology and the theory of logics, which also is applied to study of computers theory. Firstly, with the help of the idea of

Steven Vickers has proposed the topological system in his work “Topology via Logic” by synthesizing the meth-

topological systems and the properties enjoyed by Frame structure and Heyting algebras, the new algebras system-Heyting system is
put forward that takes the Heyting algebras as its principal body; Secondly, the suitable method of H-continuous mapping connecting
Heyting systems is established; Thirdly, the representation of H-spatialization of a Heyting system is given, and related properties are

investigated . The research methods of Heyting algebras and the research contents of topological system are enriched with the work of

this paper.
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FHCAE 0,1, FEARGEIBE MO, MH10/E 0,1.

EX 1 LR MR Y a, b, c € LA al
(bVe)=CaANb)V (ale),FR L HECH.

EX 257 U H A TR AR JtisE > H
x H>HHRY a,b,cEH,cNa<bec<al b, M
H 9 Heyting fUR X H A0 (H,—) . B4 H 258
FA% MFR H M 58451 Heyting 1REL.

ENX 3" ¥ H,, H, & Heyting Y34, f: H— H,
SRS, IR F AR BRAC, A BRI A 12 B TR e G
f: H,— H, 2 Heyting {EIA 3.

R 15 % HJEM > Hx H>H & H L1~
JCIB%A W (H,—)J& Heyting [RECE HALM Y a, b, cE
H,

(i1)a>a=1;Cii)aNCa>b)=aNb;(li)bA
(a=>b)=b;(iV)a—=(bANc)=(a—>b) A (a—>c).

R 250 P LA BRAR U L J2 Heyting 10424
HAY Lo Biks.
EX A B A R, MEXHTEE a€ A

&{bi}ielg/‘,a/\(vibi) = Vg(a/\ bl),)ﬂxﬂf;ﬁ A 7?5

Frame.

R 31 P A R A Frame 2 HALY A 2
5645 1 Heyting 104K

EX S B AR Frame, X 2ES, E c X x A
Fi(x,a)€ E K x 2 o, it x E a.

e

(TOXM A WEEARTHES, y2rEX,x E AS®
Va€ES,x E oa.

(T2 AR TFES, Va€EX,» EVSeJa
€S, ffifgx F a.

MFR(X, A, E) A= hibRS.

3 Heyting &% TN H-ZELERR 5T

EX 6 ¥ H & Heyting {UH, X B4, E c X x
H. % (x,a)€ = FR x W2 o, iB1E « E a.

Ee= Ju

(HD)X H EEARTFHEA V1€ X, v E Mo
Va€EA,x = a.

(H2)% H AR FEA V2EX, v F Vi
ﬂaeA,fﬁﬁ'ﬁx E oa.

(H3))YVa,bEH,YxEX,x = a~>bsJcEH,
e
(D« E c,2Q)VyEX,y = al\ec=y = b,
WFR(X, H, =) R—4 Heyting 2 5¢.

AR EJLFBE D, E-+- 7R —1 Heyting 5
.47 D= (X,H, = )J&—1 Heyting 25¢, H pt D #

SR X, QD #R Heyting VB H, AP = BI0E U
/RIX 73 AN [A) Heyting 7 48 P I & R ¥ 43. X HE, D =
(ptD,QD, E ).

Bl1 (X, QX) &N, vV U, VEQX, &
L U=v=UlweQx:UNwc Vi, % E ={(x,U)
CEXxQXIx€ UL M(QX,—>)JE Heyting 1CEL, H (X,
(QX,*),'Z)% Heyting,z%?ﬁ.

IERR X LM QX A AT ECRS , HL RS —
TR IHE: AN (Uw) = UlANw I UE u« | (A€ QX,
% cP(QX)). AT (QX,—) J& Heyting f¢ 5. T i
BESE X 6 BAE (X, (QX,—), = ) J& Heyting 25

HT x E USHACY € U, HIE HL, H2 BT

BWxCEX, U, VEQX. 5 x€EU>V. 2 C=U—~>V,
oy

(H)x€ C;

Q) VyeX, EyeCcNUM yeUN(U—~V)=U
NUtweaxivnNwe v =UluNweaxivnw
c Vi, Bl yev.

FAAE CEQX T (D)x€C, ()Y yEX, & y
cUNc,Mycv.HQMuNccV,ik ccUlwe
QXIUNWC V= UV, Wi (D)H € U—>V.

I, H3 7. T (X, (QX,—), ) J& Heyting
2
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(DptD = {x,yf;

(2)QD WK 1.

At QD 2 A BRI ECA%, NI QD J& 0
Frame ?éﬁ/@]m . A1

G E ={(x,d),(x,1),(y, /), (y,a),(y,b),
(y,d),(y,e),(y, 1.

ATIGHE(ptD,QD, E ) WM R SE.

Wi, a=b=V{t€EQD:aNi<b} =V ie,b,c,
g,f,O} = 6[5’7].51'J(QD,—’)7E11: Heytingﬁ‘;%ﬁi[sﬂ.

M ESMEH:x E a>b B E d,HyE o
Nd, TR,y E b,

e 1€ QD, x & t Hyz€ptD, 2 =
alt=z E b, Hx £ a—>b. FrLh, (ptD,QD, E)R
J& Heyting &5%.
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(D« = 1;

(2)x va 0;

B x = a,H a<sbd N x E b;

HFEx = b, x E a—b;

(5)x E aAbBHAYSx E o Hx E a—>b;

6)x E a,x E a—>b,0 x E b.
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ENXT & D,E J& Heyting 245, )\ Heyting R4 D
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(Dpt frptD—>ptE SZBL;

(2)Qf: QE—~QD & Heyting {CEL A 25 .

M Heyting 5% D %] Heyting R4 E ) H-BRYGT £iC
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QF,x E ,0(a) 5 HALY pt f(x) E o, MFR £ D 5]
E ) H-7E 22 WLy

ENX 8 % D J& Heyting 255, H-EAN WS Idyy: D
=D JE LN :ptldy = Id,p: ptD—>ptD; Qld) = Idgp: QD
—QOD.

EX9 W D,E,F 2 Heyting R4, f: D~E,g: E
—>F EHWMS. 5 e MES gof: D>F LN

pt(gef) = ptgept f:ptD—>ptF;
QU gef) =QfQg:QF>QD.

H T B 52 5 S i s, AR S 1 2 G AR
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EHE1 % D,E,F 2 Heyting R4t

(1) H-BANF BT Id)y: D— D J& H-3E St

()45 f:D—>E, g: E>F J& H- %L M, 0] gof: D
— F N H-E S

EAA

(l)xeptD, VaC€QD,x = ,,Qld,)(a)%'lﬁflgl x
E pldap(a) M HALY » = pa Y HAY Id,) () E pa
M HAY ptld, (x) E pa.

WG E X 78 Idy: D— D J& H-3E St

Q)Y xEpD, Y a€EQF,x = ,Q(gef) ()Y HAL
Yx E 0 Qg(a) B HNY x E,0/(Qg(a)) B H
1224 pt f(x) E Qg (a) G HALY prg(pt f(x)) E a4
HALY prgept f(x) E o BHAY pt(gef) () FE a.
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EX 10 #% D= (ptD,QD, E)J Heyting R4,
\v a,b€QD,EX :ex(a) = {prtDlxl =al,ex(QD)
={ex(a)la€QD!,ex(a)—>ex(b) =ex(a—>b).FTHR ex
(a)y a WITEH.

3131 % D= (ptD,QD, E )N Heyting &%, M
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ex(a)Nex(b) =ex(a)Nex(b) =ex(aNb),

ex(a)Vex(b)=ex(a)Uex(b) =ex(aV b).

iEFA

()& a,bEQD, xEptD, HE XL 6, X 1015: «
Cex(a)Nex(b) B HALY xE ex(a) H xEex(b)
MEAY v E o, H o E b 4HMNYx &= oAb 4H
Y xEex(aNb). HI,ex(a)Nex(b) =ex(a A b), N
mex(a)Nex(b)Eex(OQD).

()% a, b€ QD FER(1)ATIE ex(a) Uex(b) = ex
(aVb),Mex(a) Uex(b)E ex(QD).H (1), (2)% (ex
D), coHxtzHE N, UEH, i (ex(QD), N, U) 2
¥, X ex(QD) c »(ptD) , # 1M (ex(QD), N, U)JE AL
.

(3) T 0y » 1op a3 7illJE QD H i /NG, e kot , A
BEH (1), (2)F ex(0gp ), ex(1gp ) 735012 ex(QD) HH R/
7730&(011), 2 SN Lescan) » ki Ocxcan) = eX(OQI)) = @,
Lap) = ex(lgp) = ptD.

It (ex(QD), N, U)JELL @, ptD 43 /e,
B RICHIAT T3 Bk .

EIE2 & D=(ptD,QD, = )N Heyting 25, I
(ex(QD),—) & Heyting{ﬁiﬂl.ﬁ/%t ={(x,ex(a)) €
pthex(QD)|xeex(a)}.)”\U(ptD,(ex(QD),»),t)
¥4 i, Heyting 22 4¢.
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(1)ZEHAE (ex(QD),—) J&—1~ Heyting 1C%k.
I (ex(QD), N, U ) Af7 FLIrBiHk .

(i )# ex(a)Nex(e) cex(b),

W x€ex(e). N

(Dx &= pe;

QBEYyEPD,y Epalc, Bl yEex(al¢) = ex
(a)Nex(e), M ex(a)Nex(c) cex(b)Fl:yEex(b), B
y F b U E X 613 xpa—b, NI HIE X 10 1 2 € ex
(a)—=ex(b).FTLA ex(c)gex(a)*ex(b).

(i )& ex(e) gex(a)*ex(b),ﬁ xEex(a))ex
(), x€ex(a),xC€ex(c). M ex(¢) Cex(a)>ex(b)
Bix€ex(a=>b), B x E pa—>b;FHH xEex(a)fl:x
E e, x Epa A (Ca=b), Nl x E )b, Bl x € ex
(b). Lk ex(a)(Nex(c) cex(b).
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2z B, (ex(2D) ,—>) B—1 Heyting nw i@

(1D FHAE (ptD, (ex(QD),—), E )H il Heyting
A5

(DB = I ex(QD) L —HRTHEE, xEpiD,
D) py R T S B 1) 7 LA : F N oxe Nt ¥ ex
(a)ea%,xeex(a)@\y’ex(a)ed,x = ex(a);

()W =7 J& ex(QD) WE—FH R FEHE, x € ptD,
W) phy £ 00 I 4 1 8 ST o FEUs oxe U Jex
(a)é#,xéex(a)@ﬂex(a)eﬁ,x = ex(a);

(3)Vex(a),ex(b)Gex(QD),prtD,éﬁﬁE'iE:x =
ex(a)—>ex(b) B HANY Jex(c) Eex(QD), 5L

Dx = eX(c),@VyEptD,y = ex(a)Nex(¢)=
% = ex(b).

‘LR v E oex(a)—ex(b), Bl x € ex(a)—>ex
(b),H ex(c¢) =ex(a)>ex(b). M

(i)x E ex(e);

(i)Y yEptD, % y E oex(a)Nex(e), B y € ex
(a)Nex(e), Bl yEex(a),yEex(a)>ex(b),HE X 10
By Epa,y Epa—b, MlAaE 5 (6)% y E b, B
yeex(b),ﬂl] y = ex(b).

“ TR ex(¢) € ex(QD) T

Dx E ex(¢); QY yEptD, y = ex(a)Nex(¢)=
% = ex(b).

IR v Cex(c) HY yEptD, y € ex(a) Nex(c)
:;yEex(b). T ex(a)Nex(¢) =ex(a N ¢), BIFTE
cEQD, R x Epe HYyEpD,y Epa ey
E b, 0 v E pa—b, B x€ ex(a)—>ex(b), Bl x & ex
(a)—>ex(b).

25 b, (ptD, (ex(QD),—), = ) ¥ Heyting R 55 .

EX 11 ¥ D=(ptD,QD, = )& Heyting 258,
FR(ptD, (ex(QD),—), E )} Heyting Z4E D #) H-55 ]
1k, 3CAE H-Spat (D). b E = {(x,ex(a)) € ptD x ex
(QD)1x€ex(a)l.

EIE3 K D=(ptD,QD, = ))& Heyting 25, I
FEAE—A ORI H-B5 e : H-Spat(D)— D, 5E XA :pe:
ptD—>ptD,pte(x) = x;Qe: AD—>ex(QD),Qe(a) = ex
(a).H H-BS} e:H-Spat( D)— D J& H-JELML . (b5
i, 4% e:H-Spat( D)— D iCAE ep: H-Spat(D)—>D.)

iEFA
(Dpte:ptD—>ptD,pte(x) = x WL ;
(2)Qe(aNb)=ex(aNb)=ex(a)Nex(b) =Qe(a)

Qe(b).Qe(aVb)=ex(aVb)=ex(a)Uex(b) =Qe
(a)UQe(b).Qe(a—>b) =ex(a—>b) = ex(a)—>ex
(b) =Qe(a)>Qe(b).

Hit,Qe:QD—>ex(QD): Qe(a) = ex(a) i Heyting

A 255

(3)x = Qe(a)oxEex(a)ex |:,)a<:>pte(x)
E a.

KL, e : H-Spat( D) — D J2& H-W i}, 1 H& H-% %%
S

EIE 4 % D,E & Heyting R4, f: D~ E fy H-k
55,0

(1)7?152']&*5/‘] H-ly%%ﬂ’? E—H- H-Spat(D)y—%—=D
Spat(D) ,f#i1% f=ecf(E2);

()R f: D—>E g H-3ESEWLST,
W £+ E—>H-Spat( D) j& H-i% Szt &2

iEFA

(1D X f: E—>H-Spat( D) W' : pt f: pt E—> ptH-Spat
(D), yEpE,pt f(y) =pt f(y);Q f:Q(H-Spat(D))—
QE,Vex(a)GQ(H-Spat(D)),Q](ex(a)) =Qf(a).

(1) H-Bst

6, T pt(H-Spat( D)) = ptD, pt f = ptf: ptE—>pt
(H-Spat( D) ) 2 & 2211 5

Eﬁ'\,ﬂ}ﬁ? Heyting’fﬁﬁlﬁl;j&.

HE L,V a,b€QD,FERE Qf: QD—>QE J& Heyting
{Jﬁﬁﬁ?’ﬁﬁ,ﬂi(ex(a) Nex(b)) :Q}'(ex(a ANb))=Qf
(aNb)=Qf(a) NQ(b) = Q flex(a)) NQ f(ex(b));
Qflex(a)Vex(b)) =Q flex(aV b)) =Qf(aV b) =Qf
(a)VQf(b) =Q f(ex(a)) VQf(ex(b));Q flex(a)—>
ex(b)) = Q?(ex( a>b))=Qf(a—>b) =Qf(a)>Qf(b)
=Q f(ex(a))—~>Q fex(b)).

H, £ H-mest

(11 ) H-Wesf} £: E—>H-Spat( D) & f=e° f, HZME
—Hy.

FEL L, BT ptf= pte°pt]7: pt(ef’?);ﬂf: Q;“ex
=0 Qe=0(ef).

I, f=eof.

FBAEAE H-BLS £« E—>H-Spat D, ffif5 f= eof W
Vex(a)EQ(H-Spat(D)),Q}"(ex(a)) =0f(a) =Q(e°
S)(a)=(Qf °Qe)(a) =Qf (Qe(a)) =Qf (ex(a)).

Wi, Qf=qf .

Soptf=pif=pi(esf) = pesptf =pif .

HI, f = f ME—PEARIE.

(I xEptE,ex(a) €Eex(QD),HTF f: E—>D
i H-E 22 Wt

x = EQ?(ex(a))@x = EQf(a)@ptf(x) = s
(pte°pt?)(x) = Da<:>pt]_‘(x) = H,Spm(D)Qe(a)@pt?(x)
EH,spal(U)ex(a).

HI, £ H-E St

EES ®D=(pD,QD,E ), E=(pE,QF,

f 7
E
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= ) IE Heyting %%,H-Spat(D) = (ptD,(ex(QD) =),
':H_Spm(m), H-Spat (E) = (ptE, (ex (QE), —),
= Hespa( £)) TR EATH H-25 [E4L, f: D> E & H-Bt
555, )

WOAFAEME— HWest £
H-Spat( D ) = H-Spat ( E)H R fo
ep=epof BRI AE
s H-Spat(D)

)% f: D—~E J& H-iE %k
Wik, ) £ . H-Spat( D )—H-Spat( E)J& H-% LML}

EFH

(1)L 7 :H-Spat( D)—H-Spat( E) 4k :

ptf " :pt(H-Spat(D))—>pt(H-Spat( E) ), ptf * = ptf,
Qf " :ex(QE)—>ex(QD), ¥V bEQE,Qf " (ex(b)) = Qe
Qf(b)).

Ci @R 3 KL OF WIRZSH QF * AR 2,
ALt , £ : H-Spat( D )—H-Spat( E ) & H-Bit

(IHEB3IA:YVbEQE, pt(ezof ™) = ptege
ptf " =ptf " =ptf=ptfepte, = pt(foep) s Qlegef ") (b)
=(Qf "> Qep) (b) =Qf " (ex(b)) = Qep (Qf (D)) =
(Qep°Qf)(b) =Q(feep)(b).

B ptCegof ™) = pt(foep) s Qlepof ) =Q(foep).

lﬂﬁ,e,@f’f* =f°6’/)-

Ciii )P % H-Weit 7 2 H-Spat (D) — H-Spat ( E ) i /&
feep=epof WA epof " =foep=epof .

PRIUE, B Cli ) AR S FE A5

ptf " =ptegoptf " =ptlegef ) =pt(feey) = ptleg°
f ) =ptegeptf =ptf .Qf "oQep=QCepof ") =Q(feep)
=QCegof ) =Qf °Qey.

L, f =" RIME—PERLAT..

()#F f: D> E J& HELM S, W v x € ptD, b €
QE,x = f(b)SHALY ptf(x) E b.

Hit, V x€pt(H-Spat(D)), ¥ bEQE, x = HeSpat( D)
Qf " (ex(b)) B HALY & E g Qep (QF(5)) M HAL
X prep(2) E pQf(0) B HALY «» E Q7 () H HALY
ptf(x) = pb 24 HALY pregy (ptf(x)) E b B HALY pif
(x)E H-spm(erE(b)glﬂagl ptf “ (x) = Hespar(£) b -

P, £ H-Spat( D)—>H-Spat( E)J&: H-1%ZEML T

H-Spat(E)
B3
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