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Abstract Let f: X — Y be a continuous and surjective map. f is a sequence-covering
map if whenever {y,, } is a convergent sequence in Y there is a convergent sequence {x., }
in X with each z,, € f~1(y,). f is a 1-sequence-covering map if for each y € Y, there
is x € f~!(y) such that whenever {y,} is a sequence converging to y in Y there is a
sequence {z, } converging to x in X with each z,, € f~(y,). In this paper the structure
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of sequence-covering and closed maps of metric spaces is investigated, a problem posed
by “Topology and its Applications” is negatively answered.
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ALY E A A DR R To 7 BRI AR NS ], BRSHRESATEeR s, BRI IUR b
LRI ERFEAN R 2 —. AR R B, &3 44/ Hanai-Morita-Stone &
(W [1])

S & X ErEREAENE, f:X -V ZEB, WTFRFAMEESEN: (1) Y ek
B;EE (2) Y 2B RN, ) XME—yeY,af M (y) & X METE.

UG T A, 300 B A B T L DA S DR v B e, (ELR PRI AR PR AT BE . A5
SRR T B S AT D55 B A 2R BE (A5 E A S i T A PR S DR P BE . 38 24 A TP Bt L
A—FREFERICETF S “hrml” PR, T FMERT R C o AT EM IR A TR IER. FAE
1935 4F Eilenberg 2 SRIERA T FRMER: # f: X — YV EFFBU, Hd X M Y #2%E
B, WA f RIS HACYRTE Y FFH] {yn} ST A y, WIAERE S 2% HF5
{7 (yn)  WEBCTF A N (y) (W3 [3] B2 13.5). Nadler fyZ51E 1B 8] Eilenberg 4 & FLg .
FFHELES A MRSEH. 1971 4F Siwiec ¥ LASUFFIRY “RiE” SIN T FFE s, SR T
SRR (] b B B R P A B S . IR AR TR SRR, B A (E] A RS S A T
LG ) — 2 AP, X E R BN A TSGR IR —. A SCH) B H LT 5 3 25
SFHE R B A B R AR AT A LS B, R 8 7 S A PR RS PR o] B . XS R B E R
MAE=ATTE, —2HE T BETF BRI B R v] Bt e 2 R R e m & T 5 (5]
HrAg AL HA R s INZERY Fréchet 28 [ARAGE R/ B 23 ()0 7 A B S A PR G =i
WCRTIERA B 23 (] B P S B B PR 1 75 3 25 i i S s

EX KM fX Y.

(1) f BN FRE a2 {ya} 2B Y PRUSUFS, NIFFE X APyl {z, ),
R — 2, € [ (yn).

(2) fBR 1 FFIE S O ZTFa—y e Y TFFE v € 1 (y) W R Y TR TS
{yn} WSTF S v, WHEAE X PUSTF &S o T {z, ), (58— 20 € f7 (yn).

BAR, 1 FHNE SR SR s, i S A A TR 1 R s . 3R
BEEAE R, M XA Siwiee ST HY PN mBLUE AR T3C [7) & XA 753 o5 L,
Gruenhage-Michael-Tanak (7 & CRAYFFF B s E XA FF f « X — Y RF5 B
BEXTT Y RS WRBREISUFS S 7 X IS T4 L, 15 f(L)=S.

TEUE R 751 3 55 1 PH LS AR 3 v B P 2 BT A R LM ANE 5. 1 X & —AaSH).
PR X J& Fréchet Z3[H], W = € P C X, WFELE P FRIFFIILST & o & X TS
{z,} WSLTFH 2 H P C X, ¥ {z,} B&TF P Y (eventually P), IRAFFE m € N {fifg
{e} U{zn :n > m} C Py BR P o X 8 o BFFIERIE, & X FRFE {z,} ST
m o, W {w,} BEAT Py 8P RENE X TR, K P RBREHEREE, HNTE—
HP)c P, U{HP): PcP}y=U{H(P): Pc P} % P 228 X WE%EH < X,iC
(P)e ={P €P:ae P}, st(x,P) = U(P)y. ALKREXMHAREWNS [1]. Bk (1) # X 2
Fréchet 23] H = € X, M| = 78 X FEYFFIERE0RE « 78 X s (2) & P 2= X Ayt
AR RFEIRE f: X — Y ZHBS, W {f(P): P cP} Z2M Y st AR

TFIE 1 75 5 A P s T B

WEBA % X RAEEZENE,  f: X oYV RFFIESA A, IR Y &) R RS,
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H 53, R?ﬁ;ﬁﬁﬁﬁ Y BRI, BT X BEEESN, FE X RETARTER
{R,} W M

(1.1) B— Ropg1 J&= Ry RN, BIXTEE— R € Ryq1, FR7E Q € Ry, #15 st(R, Rpt1) C Q.

(1.2) {Rn} & X WRIF. XHE—to € Y, % Y FORNFAEIEF LTINS T 2 to, T Y
J& Fréchet Z3[a], M to 2 Y BILE, IWTER Y WS —AT80s. AR to 2 Y FdE—3k
ST AR 5, BOE Y A BEOANA R SR 7 A {t ) BT to. XEE—n e N,
Pn={f(R): Re R, H {t;} RAT (R} = {Pa:acTy}. BT fZ2HABIH R, £ X
JESREAIRE, FrRA P, & Y Rt G P R AR

(1.3) P, AWM. 2 Po BTCREY, WHEAE {t;} T8 {t;, } f P TCRTFIE (P :
ke N}, {fif55—t;, € Py, BT {P: : k € N} i EHARERN, Uik {t;, - ke N} 2 Y iiA
BTN, X—FEUH P, EAR.

(14) fF7E R € Ry, 15 f(R) /& to 7 Y FRYFHNEEXT f(R) FE—UET to )
JF8 K, 77 R FRWSUTS L H f(L) = K. ME— a € Ty, Po ENE to HIFFIRN
B, sFE to WIFFIAREL. 2 (1.4) ARGL, WIFFE Y FRISETF to BIFF Ko, (15
(Ko \ {to}) NPy =0, 8# Ko C Py HX R, FE—{#15 f(R) = Py BJJT R, R FRFEAENLEL
J¥3 Lo R f(La) = Koo % Kn = (Uger, Ko) U{t; 17 €N}, i1 T (0ARER K, 2 Y
ST to BIFAN. BIH f RFSIE G, FAFE X FEEUF L, 15 f(L,) = K, AT
FAE R € Ry, (18 L, AT R, TRA acly, §i15 f(R) = P, XEF (Ko \{to}) N Ps #0
HAFE R FRWSFs) LA f(L) = Ko, X—FEUH (1.4) BAL.

W A{f(Ri) : k € N} 2 ERFRASRY to MFHIR080%, I Y f& Fréchet Z3[H], &— f(Ry)
= to 7E Y HhyRREg, TmH

(1.5) {f(Rk) : k € N} J& to 7£ Y FpgsRIEE. FAFA {t;} BAFRE— f(Ry) B, H
(1.4), FEEFF {t;} BIFIFFH {t;.}, HEE— Ry N f1(t,) # 0, B ar € Ry N f71(¢5,), NI
T f RABSATY {an} £ X FARE, TREFEWECT X F5S o T {ar, }, X
B ae ftto). BV J& to FEY HAYERIE, M f1(V) & o £ X RSN, B (1.2), f77E
m € N, #i15 st(a,Ry) C f7UV), HAFH {ak, } BT a, FEEBRE i > m Ml R’ € Rynir,
{753 ay, € st(a, Rms1) H R, C R % a, € R” € (Rmy1)a, B (1.1), R UR" C st(a, Rpm), iX
L}é,HE Rki C f_l(V), ES)isd to € f(Rkl) cV, 'ﬁi (1.5) ﬁ‘ZI

AT, Y 758 to 205, B Y 25 —n8esn, B Y 2ef s,

2 JFHIM S, BATRMR: S, NEEREEE; S, B EREEGHRS; S,
JER o BRI S s g B S, REATIEL cs MZ5HY Fréchet %3,

HERE 1, S, AR =s (B0 75 E a5 RS, BrRASC [5] 48 H By T R [l Y [ B2 75
By: EATE cs WERHY Fréchet 23 (A& AR I 4 B 1 25 (6] 09 )37 50 45 2 Y PRI 2 2

AL R e B R AN SR LR 1 P AN SR, SC (5] UERA T EE A R
JFHNEE SR SR 1 P8 B SR T, X 5 o A PR SR A A 25 5.

FIE 3 % f: X -V BFHIEEMABS. R X EAERESE, W f 2 1 FER
BLE
WA XHE— to € YV, Rk to /& Y AR LSUF AR A, BUE Y Tl E
$$ﬁlﬂiﬁéﬂ{55]‘zl:‘l’ﬂf?ﬁﬂ {t;} WBLTF to. BHh X B]ERZE, FE X WREERAFEES
{Ry} i M

(3.1) B— Rug1 & Ry HIEINZ.

(32) {Rn} & X BRI HE—neN, B P, ={f(R): ReR,}. HEH 1/ (1.4) A,

(3.3) FF1E R € R, {15 f(R) /& to 7 Y HEYFHNRIERT f(R) HE—ULET to HITFH
K, 7 R HSUTs L A f(L) = K. B Uy, ={pe X : X—R € (Ryn)p, f(R) I to 1E
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S
S
g

Y g FE R ), R4

(34) W x € Up, M N(Rng1)a C U1 B, FAES p € N(Rit1)z \Uns1, B Upy1 )
T, FHE— R € (Rug1)p, [(R) 5 to 7Y HFHIERE. BUE— Ry € (Rns1)a, W p € RNRy,
T2l (3.1), XH— Ry e Ry, H RUR; C Ry. HBL, Ro € (Ryn): H f(R2) & to £ Y HHY
JEANREL, Wz & Up. TG,

(3.5) 0f(to)  UnenUn- B, 9f ' (to) C UnGNU B (3.4), ¥g—neN, U, C
User, MRng1)e C Uny1. MBIFRKER 1, 0f ' (to) & X METFE, 1M N(Rut1). & X BIFF
T4, M HEE—meNH f ' (to) CUn. H (3.3), FFTE R € R, {#i18 f(R) R to ZEY 1
FIFHN I HAFAE ke N A R iU F 5 L, A f(L) ={t; : j > k}. ¥ L #E X FulseF 1,
Miedf~tto))NRC X\ Up. TJF.

MAE, BEER 2o € df ' (to) \U,en Un, M

(3.6) WAL Y FFF {y;} WeBLT to, MLt E— i e N A 2; € f (), HELE X HF
B {ai} WL zo. XHE— n € N, i 0 & Un, fF7E Rn € (Rn)ao, 1% f(Rn) J& to FE Y 1
FIFHIARIR, IR2MF— i, e N2 i > iy B, H yi € f(Rn), NI Ra 0 f7 (i) # 0. ANjik
1 <ip <ipg1. XE—j €N, HEH
S ), oJ<in,

Y y;)) N Rn, #F in <j <ing1, nEN,
W ;e 1 yy), B (3.2) 7E X HUFH] {x;} W8T 0.

gEbprR,  f 21 FAVEEM. TEEE =AU R AT A SRR LY.

Bl 1 Aoy RS RS SRR Ch T R R 1 RSB SR, BT (8] A, JFA
S, R ERAB R FIEEIRS, FERSEESE X AFFIEEMS f: X — S,. BH
S SE [7}3 Fréchet Z3[H], f ZOhFFML. XY S, ARH—AIEAS0E], Frih f A2 1 P53
B} 6

Bl 2 B ia) by R R P R . 1 X = ({0}u{1/2n :n e N}) @ ({0}U
{1/2n—1:n eN}), Y ={0}U{l/n:n e N} X,Y KLY TS0, b X -V
SRR, T f R EM, (H f ASRT IR S

Bl 3 BEimas(a] LAY A A B R Z TS, % X = ({0 u{l/n:n e N}) @
({0}u{l/2n:n eN}), Y = {0}U{l/n:n e N}. X,V #RT LA F=S0HI, 1L f X -V
JEARMLG, W f RFIVE SR A, (HEAETFBL.

R, e 1 QIR AR B A (AR 2O R, R f X - Y, R f
SEILTIFMRES, BN TE—y e Y fFfE v € [~ (y) W2 IR U J& = 78 X Fagas, W f(U)
JEy FEY FRgREL B 1 (1.5) MIERRAL, A f X — Y RFFIE SN ARG, Hd X
JEERAE, WXF Y B8—IEILE to, FTE a € [ (to) X a 78 X HRARIEEE {R) ey,
1% {f(Ry) nen J& to 7£ Y FRHRYRRIEGEE. W, [ 2JLFHrmess. R aas ) b a7 5 s a5 A
WIS J LTI B S

Tj €

sz % X MW
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