[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

A\ VEe Jlor ) oled oY al> ol el iags

(505,95 olKils psle &y 125)
Wbl pors  2dg0 559 g0neS B Jgio guwsl GBS &b

033y pledl g Juard sy Loy e
Ol5 o2y 09,5 )98 ply oSl
W ONE Y/ VYD il o
ouS
X 5 dgealie Jysom R SO M R ail> 5 Jlowl @ asl axly b ploals 59 dil> SO R oS (03
o5 Glaie N Wga alie Jsaom R 5 £ S iial 5 peomos ohiel sl callin ol 5o bl olys Jo Jpoum R oSy
55551 s Gl 2Vl S 5 @S oo syt Bpsem R i, 5l oo slaain, 5 0 1, Exti (N, HE(M, X))
sHEMM, X) 039 oSlacios 5 039 (bl 3)30 53 @l (5 mized oS oo 4L HG(M, X) ol slael

wyslss cowsts Assp(HE(M, X)) 39 (oalice

ABlprass (xdse ShlsensS S g sl STl ST slaaay wily Jsl ooyl (el slacl 1 gundS slaolls
ohlizags slo Jyn oS losize (sla e
doddo

Jssom R SO M R ail> 51 Jlos! @ ool axly b slbal> g9 dil> SO R Gol> cou yuliw jo
ot oalitl Wlie ol o 45 oSl § pedlin sl gl ly ol olgs s Jsdam R K X g alga calite
RVSL VR [U% | 2 [ P2 I 1Y IPURCON

Jsse J o lilay & o) o [WV] 50 «SpansF aisl dgealie Joaem R S LS (08
ol g0 bl 38 e sl Lk Jle o y95le IV] o ol Woa oalize Homp (R/a,Hi (L))
el = J el Wse alize Extl (R/a,HC{ (L)) Jsse J 51,0 lilay aBge az a5 5,5 hlae | iy
Wy s X g M acdlyprass (nd50 s35l50055 Jyoto

HI/(M, X) = li_r)nExt{z(M/a”M,X),

nen
o HI(X) Jyonn nigo sislsonss Jose HO(R,X) o ool 535, IVF] a3 (pne 55500 dlosay
YOD) o)l adlyprass (mdgo S35d50m55 Slose 3y90 ;0 1)V iy (0)9i5yla Gl p 3l (cenen lieas
(39 ala>Me [V,Y i o
Sl alye salize Exth (R/ a,H (M, L)) Jsse f 51 2 slilar gdse az gt 33

Ethe (N' H({ M, X)) Jsde (2lo (omyp g addllae 4 )9S de @ Gy by o 5 Wi o
sl olgzJs Jsowm R S5 X 5 Wye alie Jsaom R S N o] 0 45 o5l 000

S 9 B3 S 85 S o ) OF 28 5 4 L28Y L280) o) (S5 o i T i 0
oo, S SFHE=8"+t Lt S S b mos slael gl 5 pre Y

Ext§(N,HE (M, X)) = HE (Torf (N, M), X)

vahidi.ar@pnu.ac.ir  Jgiows sodaus ”


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

2y e VEee o) oled oY al> 0¥
(23 ls5 oS85 psle @ ,25)

& gle HI(Torf (N, M), X) 5 Exti (N, HE (M, X)) sloJpe s dalyd oo onizpd 5 ool i
Jsasts 4 S o5 CenlaJgaom R 5l 00, Sy oy aky3) s b Jgaam R a5l o a5 S
(el @ (gl 9 Ceandz >

2ile) o godin ny (sl L ¥ e @l (it (nl ) el sl plansl e )5 Al 4 Y i
o5 SidyensS sbdgde 3l polsS g eop B4 (Mg el slodge— R 03, 5 jho sloJse— R oo,
SP5e2s5 slagae Wb slael g oS5l s gl oYL slag],S A AY @S 0 105 oo aziS | 4l o
SiglgensS slasae 09 wSloria 5 (109 (Bleea YE JI V- @l )0 0 9l co Comdey idlprans (ndge
e pa) pliape= @ [ X aile Jsoom R Sy a5 05800 (55500k piS o0 (oo |y allipnens grdge
aily Wge ol EXtL(R/a,X) Jsow d ,2 slilas 5 SUPPR(X) S Var(a) oo awss (oSlowiee
ol o &S (g )] /X aSysbas wisl s92ge X 5l X' atile Wae alite Jgoo ) cous id)
Joe £+ 1 5l 5SS oo ol Var(a) = {p € Spec(R)|p 2 a}
[ o sl o80T sl uSlaios HE (M, X) g b 51 5555 1 0 (slilas 5 wgo 2lize Extp(R/a, X)
S ol Wga alie Jao Homp(R/a, HE(M, X)) 5 alitena= @ Jse HE (M, X) it ) 5555
el @ Jlonyl Sl a5, ara(a) 1 o o5 ara(a) +1 5l S8 0,0 shla S psS o
o5 T il aliopa— 0 Jsoe HE (M, X) & s § j2 glilay 5 Wge ol Jsoe Exth(R/a, X)
i o slila s dim(R/a) <2 (aop0 R 31 s oo lis Conl aliepa— @ Jose 35 HE (M, X)
HE (M, X) it §) 5SzsS 1y sl o5l sl Wy aline g ExtR(R/a,X) it + 2 5 5Szss
Jsoe Homy (R/a,Hg (M,X)) E4 15 5SS i slila 51l 5 51 el aliepa— A s
Exta(R/a,X) i o hile 5 diM(R/a) S 2 (gndge R 31 oS oo oo iz bl o salito
d e sl ool wal wlige—a Jeoo HZFLH(M,X) L) HE(M,X) 5 Sge oline Jsoe
degarme g olie gl Sas Lulid o icies YO dxS o el b a Jsae HE (M, X)
OO A L o S oozl S o0 Ol ) alires (90 SSlgansS Sla s & il U5l sl T
) adliprens (290 SiolgensS Sladsse 5l SF A Pl OlFee F A s 0 K8 e Gladin )
D,5) oy

Lol s

ol 5L5 35m Allie ol Lol sl L3l ) o)
ik sloallis & g0 il 45 il Wee abie Jsaem R s N WM 5 ols>Js Jsoom R o X a8 5,30 o
Py~ 4L

s 'EX?:=HE(Tork (N, M), X) = HPM ()

"Ep? = Exth (N, HI(M, X)) = HP*

.‘1,.1)‘0 ‘)
oS 2,8 .y

E'X:O_)EO_)..._)Ei_)...

1. Serre


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

VoY Al prani (md50 ($55)50nsS so oo i slaS

cilen £ Ciln n Hompg (M, To(=)) 055 ab b basl X sl Sodome 555 v
Homg (M, T,(E*)): 0 — Homg (M, [,(E®)) — -+ — Homg (M, T,(EY)) — -
NELEEESCR A R VI ) PRRES S TR N
0 — Homg(M,T(E*)) 5T — - 5T — -
pom Aol Cibpags  Jbo sl Homg(M,T(E™)) &l 'Soblosls sassl s S
oege obts TOE(T) L1y T (IS cdben g x5 ks o0 1, T = {Homg (N, TP9)}
ol 53 il Jo) (ilo a4 cond T 51 sl 6,55 iglsen B3 T = HPHPA(T) (o5 538 (il
LoYN e s o] G [F0Y 555 0] b 90
H7(Homg (N, TP"))
Ext§ (N, Homg (M, T,(E?)))

IR

Hllp,q (7")

IR

Homyp, (Torg (N, M), Fa(Ep)).
A ARSPURTES IS IRCAPVI EAPEICIIN

IR

Igpa H'PH'"PA(T)
HP (HomR (Torg (N, M), T,(E 'X)))

HE (Tork (N, M), X)

IR

IR

IR

pom dml il dLss &S
'ED?: = HY (Tork (N, M), X) = HP*4(Tot(7))
DB oo eS|
drg il pgs Blo & e T 5l pss )50 islpen "ERT = HPH'IP(T) (o5 23 (o
Ol b b Sl 0a2aBISE 533 sladgne 5l obsS 33 Al a (xS S e
3555 el ST o8l 5 5 ol @ a5 b ileon (Bl ool T, Homg (N, —)
ieils wadlys ol Hompg (M, T,(E™)) ol Syl
H'ep(T) = HI(Homg(N,T "))
Homg (N, HI(T *P))

IR

Homg (N, H?P),

IR

DY o] ol o & by ass s
MEDA . HIPH'OP(T)
~ HP(Homg(N,H%"))
Ext? (N, HI (M, X))

IR

Py 4>l Gl dllso a5
HEPA = Ext? (N, Hq (M, X )) = HP*(Tot(7))

1. Cartan-Eilenberg


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

b, sl iaan VEee o) oled oY al> 1O0F
(ol olSals psle a2

DB oo Az |

S, S Y Anad e il Wee alite Jgaem R o N g aiol s slacl B 8" b S piS 2,8
oysloss oot HE (Tor® (N, M), X) 5 Ext§ (N, HE (M, X)) sleJsio R oo
il guo slacl ST it S g age alite Jgaom R o N M wolys o Jooom R o X oS 5,3 .Y 4l
oS g (n=)s+Ht=5"+t a5, sba ansl,

Extpti- l(N,H}; (M,X)) =05l 5S=sS i o ol ()

Exti—1-t (N, H: (M,X)) =0.& ;5 55,50 ,» el (e

Ext?i (N, Hi (M, X)) =0t bl o ol o

HMF I H(TorR (N, M), X) = 0.t 5l 5SzsS i o il (o

s HE U (Torf (N, M), X) = 0.t 5 55,510 o sl G0

HPY(TorR(N, M), X) = 0 &' b i o ljlas (s
Ext§(N,HE (M, X)) = HS (TorB (N, M), X) <50 ol 5
pow b o Alss ) (@) s v axg b.glay

HEPA .= Ext? (N, HI(M, X)) = HP+4

IIBSt s IIZ;?,t — Ker(”Eﬁ’t — 11 $+Tt+1 r) ‘-g...,S u0;9 1 )’J 5 r " LS‘ 14..» rb-‘)b ‘
IIES+T,t+1 r_ 0= IIES—r,t—1+T (<) 5 (ally GL“&)B " L,.: e .Im(”Ef rt—1+r N ”Eﬁ't)

IIps,t _ 11 st st . IIps+rt+1-1r _ _ lps—-rt—1+r
s e . By =0 4 TZY EY" olpe E; =0="E, o

) st _ Ilpst
ool TExy = TEg

IIEg(,)t S ”Ersz-f-z — IIErS{-tH — e — IIEst IIEst — EXtR(N Ht (M, X))
oty plite Blo S
0= (pn+1Hn C ¢an cC...C ¢1Hn C ¢0Hn = H"
oS oo azgs B T = @V TTHY VN THIHT 4 1) 5 Sa S T e chilay a5 sbas Caul Syzge
5o STERTT = 0t e T j2 il 5 () oy s Ly oS
0= (pn+1Hn — (ann — e — (ps+2Hn — (ps+1Hn

@SH™ = @S~ 1H" = ... —<pH = @°H" = H™,

Exty (N, HE(M, X)) = H™ ans 5 3 "ESF = @SH™ /STH™ = H™ .10

oS ols Gl Glges 5550 Ll alin o) 5 (o) «(9) ‘5%0)3 5 ) o (@) b s B
ExtR(N HY (M, X)) = HE (TorF (N, M), X) e o H™ = HE (Torf (N, M), X)

A oo muos [, [V,Y w‘vv] g sl ¥ &8 5l 60,5V A
il el s slasl TS 5 Wae alite Joaom R g0 N M wlgsJo Jooom R o X oS 5,8 Y doxats
S 2

Extgttt- ‘(N, H! (M,X)) =0t 5 5SS o gl (Ll

Extytt-1-t (N, HE (M, X)) =05 55,0l ,» &l (o


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

100 wlyprand (rd90 S3sls0nsS Sl Jgke mrmsi GlopisS U

Extg (N HE (M X)) = 0t s o slles

S HSPE 1 (TorR (N, M), X) = 0.0 51 55,51 o slyla (o

HSY Y (TorR (N, M), X) = 0.0 5l 55,50 ,» lsla Go
Exty(N,HE (M, X)) = HSYE(N@rM, X) <90 ool 5o
=038 =541t oo |3 8a8 0 coul S5 .5y

S e ol Ext (TorR (N, M), X) 5 Extg (N, HE (M, X)) o i oS o3 F s
Sygbar ail Jseplie Jsaem R g0 NWM 5 ol o Jsoom R S X o5 (58 F domid
ol il oo slael B S" it S oS 5,8 Suppr(N) N Suppgr (M) N Suppg(X) S Var(a)
oS 28 mizee (M =)s HE =" +1 a5 ke

Extht1- (N,H}1 (M,X)) =04 5SzsS i 2 gl ()

Exth=1-1 (N, HI (M, X)) =045 55,501 ,m el (o

Exti™! (N, HI (M, X)) =0 & @i o glla(z

ExtR T (Torf (N,M),X) = 0 it 5 55 i ,n sl (o

s ExtR 2 (Torf (N, M), X) = 0 &' 5l 55,51 ,» lylas G0

ExtR™(TorR (N, M),X) = 0 £’ s o slsls Gs
Extg (N, HE (M, X)) = Ext§, (TorR (N, M), X) &0 cul o
el Y ¥ &2d o [OY o V] pg sty 4 a2 byl

B3 o puets |y [0 4088 Y] 0 ds
Spsba wil el Joaom R 50 N M 5 olsz s Jsasm R o X o5 (28 0 Ao
45 5 oboas il amel pusms slacel £ S wuiS 2,8 .Suppr(N) N Suppr (M) N Suppg(X) € Var(a)

Extyt+1-i (N, HI (M, X)) = 0.4 5SsS i o gl (l

Extg 37 (N HE (M X)) = 0 51 505,51 50 il (o

ExtSt (N, Hi (M, X)) =0t i o sl 2

S ExtEH 1 (TorR (N, M), X) = 0.0 51 55,51, lila o

Exti 7 (TorR (N, M), X) = 0.0 5| 55,51 ,» sl G0
Exty(N,HE (M, X)) = Exti  (N®gM, X) <50 ol 5o
=048 =541t oo J3F dncs o cul 5.5l
Jssem R 9o N M 4 oz Js Jgaom R S0 X oS (o8 (05 aba>dle |, [£Y &t o¥]) £ amus
sae ot @S 5,8 Suppr(N) N Suppr (M) N Suppg(X) S Var(a) a5s,sba; axsl wse sl
a5 9bar Wil el oo

Exthr1- (N, HI (M, X)) =045 5 SzsS i n oljla (all

Ext (N HE (M X)) = 0 51 55551 50 i (o

S Ext 7 (TorR (N, M), X) = 0.0 5 55,51 » sl (&

Ext& Y (TorR(N,M),X) = 0.0 ;| 55,51 o &l (o


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

b, sl raen VEee o) oled oY al> \OF
(oilss olSdls pole < 525)

Homg (N, HE (M, X)) = Exti(N®gM, X) <50 ol 5o
o S = 0L, 0 dos coul SIS .oyl

2 gl a5 caleJpaam R 5les, o 8 aiile laJgasm R a5l o a5 S5 o5 oS 0 69Tk
aiile b Jgowe— R 51 oligS 5uds allss
O0—-X ->X—>oX"—>0 )
So S DT oS oyp ol S @ e X 5 X sladsoe STk g ST el § @ alae X oo
oz ) S S A &y cnl ye sl (Te, <) iz i Ll oylsSS 4 S s atu,n; 5l cllS
asls ated S 4 3lae X o X X' 1] 0 a5 (1) ale obisS 8o alss jo shla s A(0) = 0 o5, oS
(S sz e [¥5Y G o3 YY] ) A(X) < AXT) 0 A(XT) 5 AXT) < AX) AKX < AX) ol

LS =T 3 o5 wipe blo)sss G (T0, <) daJgow R a5l p a5 S0 S callin ol o
o X e alite Jgoom R SO N i8S (5,8 (090 ala>de [F,Y 5,135 Y] Jol o 9 [0.Y decs VA Y o
el i) T+ 15 5SeS 1 e sl a5 sbay abl il oo 23 S T 5 olys o Jsae R
Suppgr(L) S SUppr(N) Lo b L sse alice Jsoo= R 5o sl &30 ol 5o ExtR (N, X) € S i
Extp (LX) €S (i o slilas i t + 1) 552551 5 lilay s
g [VF 28 YF] Ty 5 5t 4 4293 L oS oS n 4295 pmled Jos € sy, Ll & conl 35 ol
Oygos obie o L wsle Wee soaline Jsaom R 5 sl

0=LyclLc-cl,4,clL,=1L
obsS Gdo allis 1 < J SN aS) o sl a5 sbas 0,5 925 L sla Jsie s |
0—L;—>N%—Lj/Li_; —0

el gial s sas S @) ] 50 4SSl 392 g0

5T HE(X) = 0 it 5l 5SmsS § 5o slylay 51 a5 ol oads ools oles V.Y 848 YY] pgs oy 4o
S 0 425 iy oo S9ete |y clbae (l o3 4 s Homg (R/a, HE (M, X)) = Exth(M/aM, X)
| o sl s8] HEX) = 0 51 5828 1o sl 1 AT s Y] L [1Y 85 0¥] & by o8
Hi(M, X) =0t 5l jSzss
w3l siel o sae S by Wae alite Josom R o M wlgs s Jgoom R S0 X oS 5,5 A domis
N =0 Sgaplie Jssom R o sllar &9 cnl s Ha(M, X) = 0 8 5| 5S35 T 5o slilas 455 5bes
5 9 Homg(R/a, HE (M, X)) = Exth(M/aM, X) wjga Homg (N, HE (M, X)) = Exth (N®zM, X)
Assg(HE (M, X)) = Assg(Exth(M/aM, X)) axss
5V o) & azs b culpls Extp(M/aM, X) = 0.t 51 555 i o sllar s [VY di YY) b oo
a Ly eyl 5 ExtE 1Y (TorR (N, M), X) = 0 = Exty {(TorR (N, M), X) 0 j 55,510 ,» ljla
Sl Gk &5 oS a9 3T cuend sl Homg (N, HE (M, X)) = Exth(N@rM, X) & ames
LYVYN o yes
Assy (Homg(R/a,HE (M, X)) ) = Suppg(R/a) N Assz(HE (M, X)) = Assg(HE (M, X))

1. Gruson


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

oV wliprosd (rd50 S35l5ensT St s lopsS 2l

el 5l B0 @S> Az 40 4

S ExtE (N HE (M, X)) oo glee sl B Ll el [IYLY 8055 YY] 51 sowons 45 3 &8 4o
S oo )l e Jgaem R i 5l i 05
il el gepmes Slael TS 5 Wye alite Jsosm R 53 N M wolss s Jsaom R o X oS 5,5 4 Al
S 2

HYY(TorR(N,M),X) € S i ,» I3l (I

s Extjrtti=t (N, Hi (M,X)) ES &5 5 SasS i ol (o

Extgte-1-t (N, H! (M,X)) ES &3 55,0l »slila(z
SExti (N, HE(M, X)) €S <50 ol 5o

A (Exty (N, HE (M, X)) < (ofig A (H3*e=i(TorR(n, M),X)))

( =3A(Ext5+t+1 ‘(N HE (M, X)))) ( f+§+11,1<13xt5+t 1=t (N, H (M,X)))).

po &b ol dlis ) (@) an v azg b oglay
'ER?: = HE (TorR(N, M), X) = HP*4
14

IES+t—i,i — IES+t—i,i

SHt+ 5 3S,n] m» sl ly; ST S+ 5SS i e sl s

IE.29+t—i,i ).| M@Bﬁj IE:Itt:-;l o5 U.J).:L,., 1E5+t i—j,i—1+j __ =0 = E:js+1:—i+j,i+1—j 1
gl 8§l soae BT e S @ glie TESTTTH (G o h s az g b g
A( IEgo+t—i,i) < /1( IE;+t—i,i).
G ygods 2lie blo S
0= (p5+t+1HS+t C g05+tHS+t C...C g01H5+t C g00Hs+t HStt
AESHTU = SHUTLSTE f ST ST o L f 4 ] )5S sS T a6l 4 g sbis ] 35750

osS 3o coallis S+t + 15l 5SasS i 2 olylay Jl>

s+t—i+lps+t (ps+t—iHs+t N IEs+t—i,i
(o]

— 0

0— 09
SHSTE €S wims o ylis a5 s 1,
A(HSH) <os+t l( IES+t ll) <°s+t /1( 1E5+t 11)
pow Al b Allis N o (©) a4y axgi L 5 59 B,k
VBT = Extf (N, H(M, X)) = HP*
O Hgody i Sl S a0 oy |
0= l/)s+t+1HS+t C l/)s+tHS+t cC...C ¢1Hs+t C l/JOHS+t Hstt
JESHE-b ws”‘iHS“/sz”—”le“ SHEHT1 ) 5SasS i ,n il a5 sbas coul 3525
”Ei')t ~ ¢5H5+t/¢s+1Hs+t FUSCTINS el S w ¢sHs+t et ] S a0 sl HStt o5z
GTESE L €S il /’l(”E”) /1(¢SHS”) S AHST) 5ol 8 5 spie

AMEgresz) S AHT

—jt-1+ +t+1—j .
M,HE-S] ]—O—HE-SJ ]‘S+t+1)'\)315))'4.]%‘55‘4.3‘3931)5
ISt II s,t

Ex = "Edftia


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

2b) slagiasy VE- e e ) oleds Y al> 'OA
(o3l oS5 psle 4 ,29)
IIgs,t __ IIns,t IIps+rt+1-r L. .. .
5 Ly = Ker( E" — TE; ) PRALd G 5S,nT e Glila
IIpst __ IHps—rt—1+r IIps,t
By = Im("E; — "ES)
oligS 5uBo slaallso

st st st 1St
0— "2, — "E; — "E /UL — 0

9
0 N IIBS,t N Ilzs,t N IIES,t N 0
r r r+1
Ips—-rt—1+r Ips+rt+l-r ..

s—rt—1+r IIES+r,t+1—T‘

wa S a gl UB;f:f s HEi't/”ZS't 55 A S 4 ilae 35 HEr
ol 5 0L S a4 e TEZLL o5 1 el 8 4y laie TEYE g0l 51

A("E‘ﬁ’t) < (HEr+1) A(IIESt "ZS t) /1(11]35 t)
< (”E 1) A(IIEs+rt+1 r) /1(”]35 -r,t— 1+r)
< r+
< A(HEr+1) A(IIEs+rt+1 r) A("ES rt— 1+r)
g ol § w Glais ”E;t FECE
A(IIEg,t) < A(IIEg,t) o A(IIE;+2,L“—1 ) o A(IIEg—Z,t+1)
< A(IIEZ,t) o A(IIE;+3,L“—2 ) o 1(11E§+2,t—1 ) o A(IIE;—Z,L“+1) o A(IIE;—3,t+2)
< e
< A(”Es+t+2 o (Of;é 1(11E5+t+1—i,i)) o( ls+tt+11 A(IIES+t 1- u))

ol 3 68> cnlal
POTX PPN I € L) [¥,y auas ov] @ s 5l g0, olgiea
Sygbar aily dge ol JgasmR 90 N M °‘95J° Jssom R So X oS (28 ) s
4S5 sboay aily saiel s Slacl TS 035 5,8 Suppr(N) N Suppg(M) N Suppg(X) < Var(a)
ExtStH(TorR(N, M), X) € S i, &jlas ()
SEXCHI (N HE (M X)) €8 51 5 i sl (o
Ext§rt-1-1 (N, Hi (M,X)) ES &l 5,0l »hiu
SExty (N, HE(M, X)) €8 @90 ol 5o

A(Extz(N,Hg M, X))) < ( stt )l(ExtS+t {(TorR(N, M),X)))

o <o§;g p (Extf;t“-i (N, HE (v, X)))) o <of+§+11 p (Exts” 14 (N, HE (M, X)))).

el )13 4 8 5 [OY o) VY] pows sty s x5 Lo

o552 g5 @ Jlowsl &y s 'y e 1, 8 iile b Jgaom R i 51 o s S0 o 05 0 559000
LIV cioyms Y] g VY oy AD X €S amo i (0ixa) €S X asile Sb-a Jsoom R o Slila
(S il

1. Melkersson


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

104 aBlpreni (md50 ($55)50nsS s J0e pssi slaS

90 N M 5 olszJo Jsoom R o X iS58 (095 abamdle [Y,Y &0a8 o¥Y] o [F,Y doecs Y] )Y dis
w55 02, Suppgr(N) N Suppr (M) N Suppr(X) S Var(a) «5,gba; axtl dga alite Jyoom R
45 5 sy w5l il o sae S

SExtS Y (TorR(N, M), X) €S £t 4+ 15 5SS i o sl (I

Extb1-t (N, Hi (M,X)) ES &5 5 SasS i ol (o
Wil @ Jlow) & cond 9w, Sbe § s N = R/a 51 o300 Homg (N, H (M, X)) €S 50 ol 5o
HE (M, X) € S o5
S =0 pepo L3 Ve Aot o conl S .ol
Aol ael oo sae St 5 Waealie Jgaom R SO M welgs o Jsaom R S X oS (5,8 IY S0
oo 200 o 1 @S 25 HY(X) €8 & 5l 5Sas5 o slilar 5 Exth(M/aM,X) € S a5 s 5bay
I 5SS ] el s 1S TS T asgsbay asly ol

t—i+1Exti (Torf (R/a, M), H! (X)) €s

E+1 5 5Sees § e e il ExtEH(TorR(R/a, M), X) € Sy &as 7] b
b)) 5SS §os il s [T dm Y] @ azg L So b 51 Exty '(Torf (R/a, M), X) €S
a Ly ogyonlyl Exthr1TE (R/a, Hg(M,X)) ES & 5 5SzsS i o shila a0 HY(M,X) ES
S Ahgas [VY,Y o 9 V4 0¥ 0i8 gl o YY] culle Homg(R/a, HE(M, X)) €S 0 ams
lazsl Sgngs )
90 N M golzJo Jgaom R 6 X oS 0,38 (oS alasdo 1, [V,Y &0a8 YY) o [F.F aas o¥]) Y axs
w5 2,3 Suppr(N) N Suppg(M) N Suppg(X) € Var(a) a5 sba; acsl Jsealie Jssom R
45 5 sy wil el o sue S

S ExtEP N (TorR(N, M), X) € S it + 2§ 5SS 1,0 oljlas (I

Exti270 (N HE (M, X)) €8 &t 51 5SS o sliles (o
Exth(N,HE (M, X)) €S 90 cnl o
oSS = 1LV o el IS .yl
el o il £ .S 5 Wye alie Jsasm R g0 N WM wlysJs Jsosm R o X oS 5,8 IF duid
S (58 il

Ext i (N, Hi (M, X)) €S p ol (Wl

S HSPH-I(TorR (N, M), X) € 8 &5l 5Sass 1,0 il (o

HSPE 1 (TorR (N, M), X) €8 &t 55,51 » shila (&
SHI(TorR(N, M), X) €8 &0 ol o

A(HS(TorR (N, M), X)) < (ofié 2 (EXti;”“' (v, Hi o, x )))>

o (of2d 2 (Hgre =i CTorf (N, M), X)) ) o (o825 A (=1 Torf (W, M), 1) ) ).


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

2b, sl magn VEe o) oled oY al> \fe
e
Jssom R 5o N M ol o Jgoom R S0 X oS (2,8 (08 alas>de |, [IYY das (YY) N0 A
S (20 b el e Sue S S g Wy alite
s Ext! (N, H! (M,X)) ES s+ 1 5551 ,2 syl (Wl
HS 7 (Torf(N,M),X) ES 0 <i<saSi sl (o
Suppg(N) N Suppr(M) N Suppr(X) S Var(a) 5o HY(N®gM,X) €S o500 ol o
Exty(M/aM,X) € S ws ja) EXt3(N®RM, X) € S o551 (N = R/« 5a)
g oo 42e5 [0, o YV pga ot 5 BT ceand £ = 0 ums 135 VF B o conl 315 . by
5 Suppr(X) € Var(a) o o ouss alieea= (S,0) 1, X wile Joaom R o a5 oS o 55900k
S 5145 oS (0 ax g (05 abixdle [VF s Y]) a2l § 4 laie Extp(R/a, X) Jouo d o il
Jssem R Sy S5 5 51 cosl caliiona— (S, @) Jsasm R o X o501 il ago olize slaJsas— R o0,
sl aliene—a
Jssm R 4 M (o5 (5,3 (092 ala>dle [VEY doect Y] 5 [V, &oas Y] (VoY e OAD) 8 Ao
t+ 15 5Sess e sl e sba ail (aiel oo sae S T g ols= o Jgoam R o X lge saline
I 5SS 1 e gl Sise ol e el alieea= (S, 0) Jsae HE (M, X) (0 o lila cous i)
el S &5 laze Exth(M/aM, X) (i ,» &ljlas ceusjan t + 1
E 5oy Ll 4 g 3,8 i 50 1510 dons 5 [AF o VY] pom o o o el IS oS> Ll sl .yl
Lo,
fdr(X) 5 idp(X) L e 1) X conscSy a5 5551w b olysJs Joom R SO X o5 (53
He (X)) nign s3l5am58 Jshe 5355l ams o aials g 0 sl 5 [YV] 5o gl o e oo s
ols 518 dlia 8,50 d F T j0 a5 Ho (X) (roge 539090055 slogie 52355 slosar 5 X 955l an L1,
bl a5 5,5 ol JAY das Y] s
idg (H (X)) < sup{idg(X) — t}
u{idR (H};(x))—t+i— 1|i < t}u{idR (H:;(X))—t+i+1|i > t}
RS0 oS ) 95 S (Solunel ¢ 05 dnel )3 anl 13
Al Al o dae ot g olgs o Jgaem RS0 X wlgealine Jgaom R SO M (oS (58 VY A
Goluwl &yg0 ol o
idg (HE (M, X)) < sup{fdg(M) + idg(X) — t}
U {idR (H:’1 (M,X)) —tti- 1|i < t} U {idR (Hg (M,X)) —t4i+ 1|i > t}
Sl L1585,
SEN 57 <S5 oS 2)8 Guizpep bl T ol alie sae G (golunl csly B)b oS 535 .o g
5T o S )5 Sho sbodsoem R 03, 1, 8 A Lad 0 1 &y onl o il Wge alite Jgoom R
ol 3 oS> ames s Exty (N, HE (M, X)) =0


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

\ld| aBlprasi adg0 GGIgensS sloge gssi slogsS

sae el 11, p_i »X) = dimx(p) (EX’E%,p (K(p),Xp)) sae P asbe R ail> 5l ol Jloay! jo lsla
o5 )T sl M JlaauSle Jloyl b xdg0 R oS0 (D) = Ry /PRy, ()1 10 5 oasS P & s X 'l
ol [5Y a8 A] o b 58 el s slasl sl ens e olii LT R/m g pnE(X) L1, pt(m, X)
LSBLM..AI; S Cawl 0l oslo
t_l . . . .
WHICO) S w0+ ) W (i) + ) et (HE )
i=0 i=t+1

Slacl £ S golgzJo Jgoo— R O X go ol Jgoom R SO M rdgo ail> SO R oS 5,8 VA s

s+t—1

Goluel &g ol o asil ool o
s+t _
w(HE (M, X)) < Z dim, (Ext§"~(Torf G, M), X))
i=0

1=

t—1 . .
+ z us+t+1—l (Hcl[ (M, X)) + z
i=0

Ss+t—-1

us"'t_l_i (H(il (M, X))

o )‘)5).3

i=t+1

o 1) VA doe s VA doeS 5l 60 0,15 lgieay
L Wge ealie Josom R SO M g JlooSle Jlowsl b roge JKem 055 ail> G R 0iS (5,8 I Aot

Sobunsl Syg0 (nl 3wl ool (5 pgal on
us <Hiim(R) (M,R)) < dim, (HomR(Torf+dim(R)(K, M),R))

wls Sy slila
05> ol plis .H; (M,R) = 0 dim(R) b i ,» ljlar o [Y.¥ domcs V] 5 [A.Y doms YY] b .yla g
B9l oo Jol> VA d S

Sl V7 o @ o oS 1S 0 4295 eoon et | [V Gt 9 V4 F 6155 V] (sum B g0 50
Fve HE(X) & 51 555 5o sl olS 1o ol snaline Jyoo Exth (R/0,X) & 51 55 1 5a
il aliene—a
ail el oo olasl TS g oly> o Jsaom R 4 X cge aline Jsaom R S M (oS (5,8 .Y dxs
S5k

ol Wgo olie Jgow EXtR(R/0,X) S+t + 1 5l 585651 o ljla (il

5 ol aliepa— a oo HE (M, X) & 5 5SzsS 2 sljlas (o

o oSlosise Jsue HE (M, X) £ S i< s+t aSi o ol (@
e liaga—a Jsos HE (M, X) S+t 415 5850 o slila & yso ol 5o
O AR S ST PR RIEE UGN PYRES R ALY
2ol il momo dae St g elgz o Jgaem R G X s polie Joaom R SO M (o5 (55 .Y A

S5k

1. Bass


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

b, slonagy VEe o oo o) opled oV al> £y
(opls olSadls psle 4 ,59) '

5 ol Wgo olie Jgow EXtp(R/0,X) & + 1 5l 58551 ;o lla (il

ol o Sloie Jyoe HE (M, X) ot ) 5255 T 40 (sl (o
Homp(R/a, HE (M, X)) 5 aliepa—a Jsao HE(M,X) i 5l 58255 0 jn slilas &9 a0
Jse ol T sl wge ol 55 EXERTH(R/0, X)) Jsae 51 ized ool algo solie Jpota

Extk(R/a,HE (M, X))

el A ge plie
ot el Wgealine e ¥ o & L Homg (R/a, [,(M, X)) = Homp(M/aM,X) 52 ooy
&5 5S> T o a g Vit a ang b ool pl .ol aliapa— @ Joae [¥,F 5,135 VA] 5.l Ty (M, X)
Joso Homg(R/a, HE (M, X)) ) & 5 ¥ o) ek a3 .l (olitana— @ Jooo HE (M, X)
g on ol VY a5 Vo) 5l oS> 5T Cend ol ge oalicie

o sus So t 5 EXtp(R/0,X) € 8 i jo slilay 55 5bas ail olss Js Jsaom R o X oS 58
liaga (S, 0) Jsoo HE (X)) i Gle iy (sljlay 51 a8 conl sus ool Les [¥,F £058.¥] s asly Lacels
(oS alasde 35 1, V1Y 8,155 OA] 5 [0.Y 5,55 AV]) el aliepa— (S, @) Jsae HE (X) ol T sy
S s 4z Ay ge 5 5 0010 eS|y [VYY Aot V] 4 s o et VY A o ) b
[ e shla 145 5 31 cosl Waealie Jsao EXtR(R/0,X) i o slilay Y7 4028 %] & Ly o5
sl Wyge aline Jsow Exth(R/a, X) ara(a) + 1 ;1 58
Josem R o X s alite s g ar b Legy) 45) Wgaoalite Jpaom R o M o8 (55 VY e
[y sl a5 s psboas a3l iteli o s St 5 EXER(R/Q,X) €8 i o ljlas oS5 9ba olssJs
oliaea (S,0) Jsow HE (M, X) o 50 cnl yo ool saliapa— (S, @) Jsoe HE (M, X) & Gl
[y sl s asl Wy aline Jsao Exti (R/a,X) ara(a) + 1 51 5Sass i o slily 51 wjgns ool
el aliiaga— @ Jgow HE (M, X) o5 o] cassly aliiapa—a Jsow HE (M, X) & allses
Extg(R/a,X) € s+t + 1l 551 5o sl sz il chisl momo sae S0 S (oS (5,38 .03l »
b eyl 51 EXESFEHTOrR(R/a, M), X) ES s+t + 15 5SasS i o el oV o by g S
Exty(R/a, HE(M, X)) €S s )+ 4ns s N = R/a 53

oS oo Ogag g 0010 mueti | [ALY 5 VLY (GLLad F] (YF o VY s g0 o
o M dim(R/a) €2 Lbs LR ail> 3l Jlowy! o @ (ondge ail> S0 R oS 63 .YV axs
FS2S 1 o sl a5 (5 sbay il il s sae S € g ols> s Jgoum R 5 X clge saline Jouam R
il oles 15 sloo 35 & ygo opl 5o .l Wge calice Joae Extip(R/a,X) &£ + 2

ol liana= @ Jsoe HE (M, X) it 51 58255 0 o sl (LI

ol g alize Jpas Homp (R/0 HE (M, X)) £+ 15 5SS o slier (o
el B V) A oV o) 4 L (O)EQ) e
oS Jee g, Ll 4y g ass 5 La ol [0F duas F] 59 duas v o el SIS (hE(o)
o M dim(R/a) €2 Lbys LR ail> 5 Jlowl S0 0 rdge dil> G R oS 5,8 YF dxs
- o2lte Jyos EXtR (R/0,X) d jo ljlas a5 s jsboas a2l olgs o Jpaom R 3 X 5 sgo alize Jyoum R


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

\£Y wBlprani adg0 GGIsensS sloge pssi slogsS

)80 n) sleo)lS S0 cnl po el Wge

Jose HE(M, X) d j» sl o8] sl aliwpa—a Joow HE(M, X) d 2 ghilay 51 (I

(] solione—a
Jeoe HE(M, X) d o slilay o80T sl alimea—a Jsow HZFH(M, X) i 2 sl 51 (o
Ll pliape—a

oS oo © (g5, il 4y g a3 Jlas o 1, [OF 4028 F] 58 &28 Y o) ol JIS .l yy

sladsre 4 ainly Jsl gladlon] degazme o olie @ly (Sen lulid ks g ame o
AF] LY s (0] ool e | [0,Y doet F] ot cpl oniS oo o | alipuen crdge (55)g0msS
Josem R s a5 i8S oo 5500k (098 alaxMe VY,Y SE) aiidu co ogupe |, [VVY dms ¥Y] g [Y0y a8
sl ol X 5l e 15 Jsie o & aly Jol sl JTows] asgasms oS 18 osS iond 0,Sd 1, X iile
i 4) Cela Joam R i) 5l s i) 05 o im0 S (sla Joiam R 00 (05 ala>de [VY iy 5 A
(o5 anrl e [1Y o 2]
Aol el o sas S T g Wae aline Jgaom R SO M elgzJo Jsoom R G X 05 (0,3 .Y dox
<SS9k 4

5 ol i 5 Jgoe ExtGH(TorR (R/a, M), X) £+ 1 51 5 Szs8 i 2 il (il

ol G S Jgow ExthT1T (R/a, HE (M, X)) &5 5SS i e sl (o
Assp(HE (M, X)) asgome 4 1 3 ciand o5 oo Homg(R/a, HE (M, X)) <9 cnl o
ol ol
LYV e £ ek sz ol g
Assp (HomR (R/a,HE (M, X))) = Suppg(R/a) N Assg(HS (M, X)) = Assg(HE (M, X))
el H1 B V) Aol ) a2 g5 b oS> g

S8 g S

Sl orze @S (o0 SAT 5 (1008 alewginas oS Cesloud plxl )53 ply oRals Jlo olex L g3 0

ol 1) (Slo,08 g Sis Caled b dllie Sgnge crge plbaiedy) | SIS a5 0 txe ol gl

&lw

1. Aghapournahr M., Melkersson L., "Local cohomology and Serre subcategories", J. Algebra,
320 (2008) 1275-1287.

2. Aghapournahr M., Taherizadeh A.J., Vahidi A., "Extension functors of local cohomology
modules”, Bull. Iranian Math. Soc., 37 (2011) 117-134.

3. Bahmanpour K., Aghapournahr M., "A note on cofinite modules", Comm. Algebra, 44
(2016) 3683-3691.

4. Bahmanpour K., Naghipour R., Sedghi M., "Cofiniteness with respect to ideals of small
dimensions", Algebr. Represent. Theory, 18 (2015) 369-379.

1. Weakly Laskerian


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.25882546.1400.7.1.8.4 ]

[ DOI: 10.52547/mmr.7.1.151 ]

=2l sbiegh VEe o oo o) opled oV al> \$ ¥

(69)')195 oKisls f’SJ" 4 ,85)

5. Brodmann M.P., Sharp R.Y., "Local Cohomology: An Algebraic Introduction with
Geometric Applications", Cambridge University Press, Cambridge (1998).

6. Bruns W., Herzog J., "Cohen-Macaulay Rings", Cambridge University Press, Cambridge
(1998).

7. Cuong N.T., Hoang N.V., "On the vanishing and the finiteness of supports of generalized
local cohomology modules”, Manuscripta Math., 126 (2008) 59-72.

8. Dibaei M.T., Yassemi S., "Bass numbers of local cohomology modules with respect to an
ideal", Algebr. Represent. Theory, 11 (2008) 299-306.

9. Divaani-Aazar K., Mafi A., "Associated primes of local cohomology modules”, Proc. Amer.
Math. Soc., 133 (2005) 655-660.

10. Divaani-Aazar K., Sazeedeh R., Tousi M., "On vanishing of generalized local cohomology
modules”, Algebra Collog., 12 (2005) 213-218.

11. Grothendieck A., "Cohomologie Locale des Faisceaux Coherents et Theoremes de Lefschetz
Locaux et Globaux (SGA 2)", North-Holland Pub. Co., Amsterdam (1969).

12. Hartshorne R., "Affine duality and cofiniteness", Invent. Math., 9 (1970) 145-164.

13. Hasanzadeh S. H., Vahidi A., "On vanishing and cofinitness of generalized local
cohomology modules™, Comm. Algebra, 37 (2009) 2290-2299.

14. Herzog J., "Komplexe, Auflosungen und Dualitat in der Lokalen Algebra",
Habilitationsschrift, Universitat Regensburg, Regensburg (1970).

15. Khashyarmanesh K., "On the finiteness properties of associated primes of generalized local
cohomology modules”, Forum Math., 20 (2008) 265-273.

16. Mafi A., "A generalization of the finiteness problem in local conomology modules", Proc.
Indian Acad. Sci. Math. Sci., 119 (2009) 159-164.

17. Marley T., Vassilev J.C., "Cofiniteness and associated primes of local cohomology
modules™, J. Algebra, 256 (2002) 180-193.

18. Melkersson L., "Modules cofinite with respect to an ideal”, J. Algebra, 285 (2005) 649-668.

19. Rahimpour Nasbi Y., Vahidi A., Ahmadi Amoli K., "Torsion functors of generalized local
cohomology modules™, Comm. Algebra, 45 (2017) 5420-5430.

20. Rotman J.J., "An Introduction to Homological Algebra”, Springer Science and Business
Media, New York (2008).

21. Vahidi A., "Injective dimensions of local cohomology modules", Bull. Korean Math. Soc.,
54 (2017) 1331-1336.

22. Vahidi A., Aghapournahr M., "Some results on generalized local cohomology modules”,
Comm. Algebra, 43 (2015) 2214-2230.

23. Vahidi A., Hassani F., Hoseinzade E., "Finiteness of extension functors of generalized local
cohomology modules™, Comm. Algebra, 47 (2019) 1376-1384.

24. Vasconcelos W., "Divisor Theory in Module Categories”, North-Holland Pub. Co.,
Amsterdam (1974).

25. Yassemi S., "Cofinite modules”, Comm. Algebra, 29 (2001) 2333-2340.

26. Zoschinger H., "Minimax moduln”, J. Algebra, 102 (1986) 1-32.


http://dx.doi.org/10.52547/mmr.7.1.151
https://dorl.net/dor/20.1001.1.25882546.1400.7.1.8.4
https://mmr.khu.ac.ir/article-1-2857-fa.html
http://www.tcpdf.org

