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Abstract: Powerdomains in domain theory play an important role in modeling the semantics of nondeter-

ministic functional programming languages. In this paper, we extend the notion of powerdomain to the

category of directed spaces and define the notion of lower powerspace of a directed space in the way of

free algebras. Then we prove the existence of the lower powerspace over any directed space exists and

give its concrete structure. Generally, the lower powerspace of a directed space is different from the

lower powerdomain of a dcpo endowed with the Scott topology and the observationally-induced lower

powerspace introduced by Battenfeld and Schéder in 2015,
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ICYEAE U €6(PHYfif3 U={B € C(P): B NminU
#0y. &

V={A€C(P): 3nEN,Z(5.,n) €A} U{ACE
C(P).dneN.ZA4,n),(4,n+1) €A},

HKOBAE, V J& C(P)— Scott 14, HXHE
HVes(P), VAWV, WL VAR Vietoris #i
FNPIFEE. X R, H(P) #Po (P).

FIRBIFBE . W Scott FRFMYE 1) 58 55D
FHE EM T % domain 5 MBS T Ras [ —
R VIRE AR, HE T RH BT % domain 5
[r) 2% [B) 1 2 ) YOG 2R

& P J&2—> depo I T Scott FHFM s (P). DU

o(C(P) | p ={UNLP.U€Es(C(X))}

FR C(P) 1) Scott #i#hist (& 5] LP F ¥
. SEREVeEO. (LP), it

Ao V={A€C(P);: IV FeV,Z|yFCA}.

4.4 &P E—4 depo IEMET Scott 3
Fho(P). )”'JG(C(X)) lp SO-, (LP). ¥§54h, o
(CX)) |1p = <Lp>éﬂmé: YVeo., (LP),
T(,‘(P)VGU(C(P)).

B KU Es(C(X)), EMmHE DSLX i

y=0m"yn,) H m' —
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D=,y FeUNLX. WXHMEE a € F, fFHEE 4
D, S UD /D, —~a. Wi, ¥y FEUD, H#UD
F7R UD [ Scott M. & F| UDwhE UD 7£ C
(PYWiysE ) Lafs, Witk DNUNLP=DNU#
Q. XFEW, UNLP€O-, (LP), B, 6(C(X)) |1p
<O, (LP).

H—Hm, B4 dEaS Scott M4 €U, & F
(A ={VF:F <A}, W FA) & LP B4
HA=UF). W\ifEfE A e HIREF li15
yvFeU. XFWH., U=4cp UNLP). AL, o(C
(X)) |lp =0, (LPY {5 HAXH VYV €0., (LP),
Ao VESCP)).

BEAJE depo P T E T8 2A = (v €
P.3EmMEDS VA, VD=x).

B|38 4. 57 % P 2 — %S domain H
ACP. N A [ Scott FHfIA=A".

it 4.6 &P RE-DELKIELL do-
main. W ¢ (C(XD) |p =0, (LP), B P IK¥
Scott #HFME R E 25 1], H RS EIPL (XD ZT
%t domainH (P) B 153 [H].

JER AR 4.4, IRATHTFUE AR 1€
O (LP), A om 1€6(C(PY). & DEC(P)H UD
€Eteml. D ={(VF.F<; UD}, W D'ZLP
fEmSEHR UD =UD. MMTETE v F et {fiig §
FCUD'. #5|#M 4.5, Ya€F, 3 Em4ED, < U
D' ED,—~a. Mifii, D'=, v FE€ 1. EEF 1€
O (LP), FiLFFAE v GED' N1, th D RE R,
X?@AGD1§1%¢G€A- M A e fc(m"f- A1t
A o TEG(C(P))FRIIE.
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