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VER PSR —Fh e, STk [1] 5INT FP- WIS, FP- WEHZRAER R
GFEVERT. Bltn, FERESEIA B FP- PSSR AR S BAT R A A A A 5T AR5 1),
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T BER I RPN E — I 8 B R st fE. H H DL FP- TIOR8 — I A E &
FIRAAEIES S, K FP- PSS R4 Xt 4B, V2R 3] FP- PN S8 (i e i
TERLR, Hhit, ARSI L) Z IR .
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LR 55 B AR ROl 0, 20 TR RIS LT 59 8 SR Y S 4R B AL, [ 4
tHh Noether FAFIEEERIA B (1 [ 4 2) 1H.

NS R ST I — SRR AR S NS AR A

TFER, R R BN ICE G, BRAERIR U, Pra s 24 /2 R- PR
Al R-Mod /R 7 R- B,

WX, Y R R X BB, WS P C X, H HXME SRR I
=yl

0—-X -X—-X"=0

Ht X' e X, B X' € X %M T X e X, MBI LUE SN 5 AT ik,
PRt (x,Y) A&, Rk xt =y, Ly =x. XH

X+ = {M e R-Mod | Exth(X,M) =0, V X € X},

FAARTAT BAE L+

MRS (X)) REAR, MRARMEREN X e X,V € Y km > 1, 46
1 ExtR(X,Y) = 0. REHX (X,Y) ZHESRAERN, WREE X 4T
S S ST =Y. BRHRT (X,Y) R7E&N, RIMERMN M € R-Mod, #AFFER
HI AR IE A PP A

0-Y—>X->M-0K0>M-—-Y X' =0

K X, X' e x HY,)Y €Y. FiE M & FP- jie W) Sfxt A4 R E R
B, Exth(F, M) =0. F FI FRA N FP- NSRRI, TR M 2 FP- #8494
18 Bl WERHMERE M F € FI, ExthL(M, F) = 0. i FP FRFTE K FP- 30 5
B M [ FP- #a4isr B 308 fpdg (M), & X F:

fpdp(M) = inf{m € N | Ext;*' (M, X) =0, VX € FT}.

2 ik n AELE, WHE fpdg (M) = .
2 SR

A 45 S PR BB I R 9 BUR S FP- BUNBSERI R, I i hgs
T B A D 1R f 2

B S E5 PR A 5 S

EX 2.1 (1) B M EEARIRN, R M BAT W RSN 07

o= Py—=-- > PP —-M—=0,
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HA A Py #R R A BRAE AR .

(2) FRBE M ORGSR S AT IR R H, #54T Exth(H, M) = 0.

ZOCHR (3] BB R, IR,

EX 2.2 M ZIFHAEE, GRS ERIFAHEE N, #E Exth(M, N) = 0.

I3 WP Hl WI 7= A 1 55 150 ABE ) 1 iR S AN BT AT 1R 55 P SRTABEAG) J ) 355,

F 21 BB PCWPCFP.

I 2.2 P =WP, 4 HACYFTA IR 2 55 A 5.

B SCHR [3] "IN, SHMEREIR R, (FP, FI) Z&5E4K (BRLIBEE) MR, Fik5]
PR IX — 2510 1) S5 LI AR X B R AR

S 2.1 % R . W (WP, WI) &5 &8 4E FIRPET. K, WP a4l
.

W &S REARMWWEARERER R WS ER—NEE, I
H OWP,WI) 2H&ES S RAM, M5 &M RFEX. 5 —J7 M, d3CHk [5]
KOWT &S AT AR, BT LA STHER [6] 21 VP, WT) &AL, H WP &5l i ).

R A A TR )[R A 2 R WP C FP K.

EE 2.1 W R Z¥, MELUF &SN

(1) R RAEBEX. (2) (FP,FI) 5B fpent.

(3) WP,WI) = (FP,FI). (4) WP =FP.

IERR  EHSCER [7] ATA (1) < (2).

i (FP,FI) fl WP, WI) BINRFN a5 (3) < (4).

(3) = (2) H15IH 2.3 ATiE,

(1) = (4) H3CHR [5) AT WT = FZ. Hk WP = *WT = L FT = FP.

KA 45 L Noether K[54 %) .

EH 2.2 W RZEW, MELT &S

(1) R &/ Noether ¥&.  (2) £ FRAZ BB 2 AT PRSI

(3) BAMEABE A RELRN.  (4) BABE 55 1.

(5) AT N BE IS . (6) B8 NSRRI ST .

(7) SEE M, N € WI, #f ExtL(M,N) = 0.

Rl BE (1) < (2) < (3) fil (5) < (7).

(3) = (6). & M RATEIHNHEL FEREN R WAEEABAE I, R/T RIGHEL
MITTH (3) %1, Exth(R/I, M) = 0. FTLAtH Bear #EN AT %0, M & A 5L

(4) = (6). % M RATEIFIHHHEL, N R2ATER. Wl (4) H1, Exth(N, M) =0. T
& M JE PSR
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(6) = (5). % M, N ALEIINHEL W (6) AT, Extp(M,N) = 0. T2 M 2
5P
(5) = (4). ¥ M RAEREIGN B W51 2.1 W%, AR RIE S5

0—-M—FE—C—Q0,

He EeWI, C e WP. t (5) WlHl E € WP. i 1 WP I35 al it %0 M e Wp.
(6) = (1). HHOCHR [5] AI%1 R A BRI HEA FP- WRLE NS, T R 2
£ Noether ¥F.

3 SHIRGTHER

AT M S BN 4E RN, IR — R b S5 H S 4R E ) [R) A . AR 2R S [
TAARH, — B MRS RO RSN IR — R R I N A, S —
NRAEAF T Extly ™ (M, —) JHRM m T TR 58X — 5 50 10 5548 51
(I AH B 0.

513 3.1 W R EW, M 24 R- . MIXHMERIEGIER n, LU ZAESN

(1) Ext%t (M, N) =0, H N AT 55 A 4.

(2) ExtsH (M, N) =0, 2 j > 1, N RAFEE 55 A 5

(3) HHEIEEH 0 = Wy = Wyt — - = W) = Wy — M — 0, & w; &
5P,

(4) FHMEBIEEI 0 = K — Wyg — - = W) = Wy = M — 0, HEAD W, 259
PeHHAE, W K& G5B

(5) MMERMIESFES 0 —H - Py —---— Pl — Py— M — 0, &84 P, 2
PR, W) H O S5

ERR (1) = (2). X 5 #EATECERGN. 5 =1 RS (1) AT %5 > 1. R
E£ 5]

0—-N—-F—>L—0,

Hrh B RASHEE, W W MRS EER L e WZ. M B 4E50 7% A1 A g8 s s,
Ext (M, N) = Ext’s T (M, N) = 0.

(2) = (5). WHEAFH 0 —H = Py — -+ — P — Py — M — 0, £rhfg
A Py RAETEL MIXHTRER W e W, H4EBERAM (2) I %,

Ext™ (M, W) = Extg(H, W) = 0.
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Tie H 253

(5) = (4). HIIFE 2.3 501 WP B TR R, [N 55 WP XHE & B A & B AT
T3,

& (4) PAAEHBIESE S WXET (5) FRIESS], HE s #af N EIRE
A

do

0 H P Py Py M 0
[ A A A R
0—> K —> Wy 2 22wy 2 Wy -2 0

TORAFAEUN N IE & WG4t 5 41

0—H 9fiPn—1 @ K ﬁ>_%Pn—2 @ anzll_L) T ‘IlPO @ WlfO‘> WO —0

BN P, Wy € WP, 0 <i<n—1, FTbAl WP X B PV T 4,
PEPWii e WP, 0<i<n-2

H ERKEESATH, id Kerf; = K;,i=0, 1, -+, n—1, K_; =W, WHHES
0— K; —>Pi@Wi+1 —K;_1—0

FRAUM K, 1 e WP W, 3tH P,_1 P K e WP. #Eifit WP BRI -1t 3f P )
H, K e WP.

(4) = (3) B, (3) = (1) HYEBHB AL,

P IR 5 FE AT, AT a0 R R 30 SR 55 1 S 4R R

EX 3.1 W R, M @ M FSSHR4EEGCN wpdg (M), 52 SCA0F:

wpdp(M) = inf{m € N | Ext; "1 (M, X) =0, VX € WT}

wpdgr(M) =inf{m € N | fFEIEEI0 —» Py, — -+ = P, = Py —» M — 0,
Ho®gAp e WP}

bR m AFALE, W wpdg(M) = .

d 3.1 W R EM, M ERL

(1) wpdr(M) =0 HHAH M c WP.

(2) AR fpdr(M) < wpdg(M) < pdg(M).
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(3) HEH 2.4 FIE X 3.2 AR R ZAERL Y HACYHERE MR N,
fpdp(N) = wpdg(N).

HEFSIH 3.1 AT I E wpdr(M) < n M ZIE. 45461X—5 2, i8]
T AL PR AER R TR AT AR a0 N AR
W31 W 0—=A—>B—C—0 =2IEEY]. wpdg(A), wpdg(B), wpdgr(C) H
EEMAER, WE=AER, 3 H,
(1) wpdg(B) < sup{wpdg(A), wpdr(C)}.
(2) wpdg(A) < sup{wpdg(B), wpdg(C) —1}.
(3) wpdg(C) < sup{wpdg(B), wpdp(A) +1}.
(4) # 0 < wpdg(A) < oo H Be WP, | wpdp(C) = wpdgi(A) + 1.
T T SCA P REAR S5 B AR R
EX 3.2 & R &N, R MEBERSSHRN4EECH LWpd(R), & XU0F:

LWpd(R) = sup{wpdr(M) | M € R-Mod}.

IR E BB I — AR YRR LSS A T 55 P SRS P S 4R B A R

EH 3.1 W R M. LU 4EH0E S

(1) LWpd(R). (2) sup{wpdp(M) | M =2 PR}

(3) sup{wpdgr(M) | M RAEAEL}.  (4) sup{idp(F) | F 253 A AL},

(5) sup{wpdg(F) | F &55 N 15}

HERR (3) < (2) < (1) A () < (1) A,

(3) < (4). B sup{idg(F) | F ZFEHNFE}=m < co. & M RAEEE, N 2{E&
FNHEL BT idg(N) <m, M Extp™ (M, N) = 0. il wpdp(M) < m.

(4) < (2). 1% sup{wpdr(M) | M & —MEHB}=n < co. & N NI
BT & R WAEEABAR, WH (2) % wpdr(R/I) < n. MITHISIHE 3.1 il X 3.1
51 Exts M (R/I,N) =0, Bl idg(N) < n.

(3) < (5). & sup{wpdg(F) | F 25N }=n < co. & M =M, H5[3H 2.1 1
FUERIERSI 0 - M — I — C — 0, Jorb T ZIGA I, O 52558, A H i
3.1 F1 wpdp(M) < wpdg(F) < n.

MR SCHR [5-8], FREE M /& Gorenstein AC- PIHIHE (Gorenstein W YHR), 147
FEPREET) Hompg(WI, —)- IE4 (Homg(Z, —)- 1IEH) MIES S

N P [y L SN
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18 M = Im(Iy — I°). HE X, BIREEA Gorenstein AC- P HH5 & Gorenstein P 5F
B AEANIE 21X — 00 5 R 5 MM . HSCER (5] TR, AR SRR BRI PN S 4
#, N Gorenstein AC- P HIH5A1 Gorenstein PSR —3. fENER 3.1 FINH, B
#Eie 3.1 W R . MLLUH K5
(1) LWpd(R) < co.  (2) sup{wpdp(M) | M 2HFRARE} < co.
(3) sup{wpdp(M) | M ZIEABL}< co.  (4) sup{idg(F) | F ZFFHHBL} < .
(5) sup{wpdg(F) | F 25N I} < co.
ML RS2 — i A2 i, Gorenstein AC- N8I Gorenstein N & #&—%F.
F 3.2 HUEH 2.1 %, WP = FP HHALY R BRI, Bk, SCHR [3] Hidr
3.1, drdl 3.2, R 3.3, EEE 3.5 WA TIEE 3.1, il 3.1, 3.1 MIRRIRIETE.
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Weak projective dimensions

Chen Yongming, Yang Xiaoyan
(Department of Mathematics, Northwest Normal University, Lanzhou 730070, China)

Abstract: In the article, we introduce the notions of weak projective modules and weak projective
dimensions of rings and modules; show that the class of weak projective modules are strictly contained
in that of FP-projective modules. We give a characterizations of the global weak projective dimensions
of rings; and obtain some new homological characterizations of coherent rings and Noether rings.
Key words: weak projective module, weak projective dimension, coherent ring, Noether ring

2019 MSC: 09MO03



