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1 � �
~W�*dx> R ^9 Noether l�S ^g Noether l�TR ^Wakamatsu G�- [2],F S = End(TR). 4 mod-R(p S-mod) �\7	V 9 R-(pg S-) -I#� add(TR) �\6
TR 57	Qe5Qe�if 5 mod-R 5`-I#�p� 1

[5] U C ⊃ D ^ mod-R 5�U`-I#�FU C ∈ C, D ∈ D, K� addD ^6= D S5-57	Qe5Qe�sY5-f 5 mod-R 5`I#�P`AN, X ∈addD,

HomR(X, D) → HomR(X, C) ^&5�F�lT D → C ^ C 5)U9 D- ���P` C 5))U-�7)U9 D- ���F� D D C SG�7	�p� D | C 5)UG�7	`I#�A<8�P`AN, X ∈addD, HomR(D, X) → HomR(C, X) ^&5�F�lT C → D ^ C5)Ug D- ���P` C 5))U-�7)Ug D- ���F� D D C SM�7	�p� D| C 5)UM�7	`I#�P` C 5))U-v79 D- ��;7g D- ���F� D D CSb`7	�p� D | C 5)Ub`7	`I#�G�7	`I#�M�7	`I#�b`7	`I#u�|s<7	`I#��g8��>- S-mod 5s<7	`I#5S:�|��bK�Cz�`�V%*�u
�
genℓ(TR)={X ∈ mod-R|0 → Xℓ → · · · → X0 → X → 0, Xi ∈ add(TR), ℓ^V>5L
};

W t
T = {X ∈ mod-R|ExtiR(X, T ) = 0, 1 ≤ i ≤ t};

W∞

T = {X ∈ mod-R|ExtiR(X, T ) = 0, i ≥ 1};

TR-grade(XR) ≥ ℓ ⇔ Exti
R(X, T ) = 0, 0 ≤ i ≤ ℓ − 1;

st.TR-grade(XR) ≥ ℓ ⇔ TR-grade(X0) ≥ ℓ,AX5i7`-X0,K� t, i, ℓ ^ML
�4 ( )T �\ HomR( , T )eHomS( , T ). P` M ∈ W t
T , �*� M ^ W t

T --�U P1
f
→ P0 → A → 0^ A5)UvTM��(D7Mg� 0 → AT → PT

0
fT

→ PT
1 → X → 0,	r��: 2005-07-05; w
��: 2005-11-27ux��: _w
M�!q� (10171074); j4X
M�!q� (04JJ4001); j4X~�r_\�0	
n,!�℄E?q� (06QDZ18).
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8�V (Gk) 6 Wakamatsu H�. 369AW X = CokerfT . �*� X | A5\- Auslander^T�P` Exti
S(X, T ) = 0,A 1 ≤ i ≤ k,F� A ^ T -k- 6b6-�6~� [6] P� X D~� [6] >- 2 5,-�= A 5vTM��J�[�|�K�Cz�
 X u| Tr

T
A. U Λ ^)Ul� A ^)Ug (p9)Λ- -��*4 l.fdΛ(A)(p r.fdΛ(A)) �\ A 5g (p9) =o}
� l.idΛ(A)(p r.idΛ(A)) �\ A 5g (p9) 7T}
�AN,ML
 k, Auslander M. D~� [4] W/��L}m�[5 k-Gorenstein -
��O,� k-Gorenstein-
^g - 9A�5�Auslander M. e Reiten I. D~� [4] W4-5s<7	`I#"�� k-Gorenstein -
�|�
 k-Gorenstein -
5�`y\2 Wakamatsu G�-5I��Wakamatsu T.D~� [2]W/���7 Auslander k-Gorenstein�U5WakamatsuG�-�U 0 →S T → I0(ST ) → I1(ST ) → · · · → Ii(ST ) · · · → · · · | ST 5r�7TM��P` l.fdR(HomS(T, Ii(ST )) ≤ i A 0 ≤ i ≤ k − 1  ��F� TR �7 Auslander k-Gorenstein�U��L��7 Auslander k-Gorenstein �U5 Wakamatsu G�- TR ^ k-Gorenstein -
 (k-Gorenstein -
5>-z~� [3]) 5y\� Wakamatsu T. D~� [2] A�7 Auslander

k-Gorenstein�U5Wakamatsu G�- TR ���"��i3�`y\�~� [3]e [4]5�1�" (z~� [2] >� 7.2, >� 7.3, >� 7.5 e/� 7.4).nH2D~� [1] W/��8 k-Gorenstein -
 (>-z~� [1]), K^� k-Gorenstein -
W*5��F�^g - 9A�5�D~� [1] WnH24s<7	`I#5KF"��8 k-

Gorenstein -
�a~� [1] e [2] 5DE�
~{
8 k-Gorenstein -
y\2 WakamatsuG�-5I���4s<7	`I#AA��"��|&V%��>-�p� 2 U 0 → ST → I0(ST ) → I1(ST ) → · · · → Ii(ST ) · · · → · · · ^ ST 5r�7TM��P` l.fdR(HomS(T, Ii(ST )) ≤ i + 1 A 0 ≤ i ≤ k − 1  ��F� Wakamatsu G�- TR �7�U (Gk).�L��7�U (Gk) 5 Wakamatsu G�-^8 k-Gorenstein-
� k-Gorenstein -
e�7 Auslander k-Gorenstein �U5 Wakamatsu G�-QJ5y\�p� 3 AN, A ∈ W k
T , P` A ^ T - �6-�F� TR �7�U (W k). �g8��*�>- ST �7�U (W k).U A ∈mod-R, 4 σA : A → ATT (AN, x ∈ A, f ∈ AT , >- σA(x)(f) = f(x)) �\;IPRsl�P` σA ^.5�F� A ^ T - �6-�P` σA ^sY�F� A ^ T - bG-�6~� [10] /� 2.1 P T - �6-� T - bG-M�= T -1- 6b6-� T -2- 6b6-)S�

2 y�� (Gk) n Wakamatsu ����+5/�^YiZP5 [7].�} 1 U SI ^7T-� XR ^7	V 5�F7
TorR

i (X, HomS(T, I)) ∼= HomS(ExtiR(X, T ), I)Ai7 i ≥ 0  ���~ 1 AN,7T- SI, Ai7 C ∈ mod-R,

l.fdR(HomS(T, I)) ≤ k ⇔ HomS(Extk+1
R (C, T ), I) = 0.�� 6/� 1 +3�



370 d � # 	 > > # 27Æ|�V%�7�U (Gk) 5 Wakamatsu G�- TR 5)��U��*�'�+5�p} 1 U m ^LQL
� 0 →S T → I0(ST ) → I1(ST ) → · · · → Ii(ST ) · · · → · · ·| ST 5r�7TM�� k ^)UML
�1( l.fdR(HomS(T,⊕k−1
i=0 Ii(ST )) ≤ k + m ⇔ st.ST -

gradeExtk+m+1
R (M, T ) ≥ k Ai7 M ∈ mod-R  ��p�8� l.fdR(HomS(T,⊕k−1

i=0 Ii(ST )) ≤ k ⇔ st.ST -gradeExtk+1
R (M, T ) ≥ k Ai7 M ∈

mod-R  ���� “⇐”. A i ��^2F�xU st.ST -gradeExtk+m+1
R (M, T ) ≥ k Ai7 M ∈ mod-R ��`�O, l.fdR(HomS(T, I0(ST ))) ≤ k + m. .| st.ST -gradeExtk+m+1

R (M, T ) ≥ k, i*
HomS(Extk+m+1

R (M, T ), T ) = 0. (D7 HomS(Extk+m+1
R (M, T ), I0(ST )) = 0. OF�.| T^ I0(ST ) 5
U`-�(D7 0 6= f : Extk+m+1

R (M, T ) → I0(ST ) Z3 Imf ∩ T 6= 0. K&�7 Extk+m+1
R (M, T ) → I0(ST ) 5`- X = f−1(T ) Z3 HomS(X, T ) 6= 0, DK= st.ST -

gradeExtk+m+1
R (M, T ) ≥ k 'C�.&6y" 1 7 l.fdR(HomS(T, I0(T ))) ≤ k + m.�xU i ≥ 1. �!Mg� 0 → Ω−(i−1)(ST ) → Ii−1(ST ) → Ω−i(ST ) → 0, AW Ω−i(ST )�\ ST 5r�7TM�59 i Ud�1(A Extk+m+1

R (M, T ) 5N,`- X , 7Mg�
HomS(X, Ii−1(ST )) → HomS(X, Ω−i(ST )) → Ext1S(X, Ω−(i−1)(ST ))..|

st.ST −−gradeExtk+m+1
R (M, T ) ≥ k.(D Ext1S(X, Ω−(i−1)(ST )) ∼= Exti

S(X, T ) = 0 Ai7 1 ≤ i ≤ k − 1  ��6^2xUey" 17 HomS(Extk+m+1
R (M, T ), Ii−1(ST )) = 0. 6< Ii−1(ST ) ^7T-�(D HomS(X, Ii−1(ST ))^ HomS(Extk+m+1
R (M, T ), Ii−1(ST )) = 0 5R-�Z HomS(X, Ii−1(ST )) = 0. .&

HomS(X, Ω−i(ST )) = 0.℄,2 Ii(ST ) ^ Ω−i(ST ) 57T�%�4�g i = 0 5I�5O,KF��3
HomS(Extk+m+1

R (M, T ), Ii(ST )) = 0,(D l.fdR(HomS(T, Ii(ST ))) ≤ k + m. K&"M�3O�
“⇒”. U l.fdR(HomS(T,⊕k−1

i=0 Ii(ST )) ≤ k + m. F HomS(Extk+m+1
R (M, T ),⊕k−1

i=0 Ii(ST )) =

0. U X ^ Extk+m+1
R (M, T ) 5)U`-�7 HomS(X,⊕k−1

i=0 Ii(ST )) = 0.  Ω0(ST ) = Te Ω−i(ST ) = Im(Ii−1(ST ) → Ii(ST ))Ai7 1 ≤ i ≤ k−1 ��.| HomS(X,⊕k−1
i=0 Ii(ST )) ∼=

⊕k−1
i=0 HomS(X, Ii(ST )) eMg� 0 → Ω−i(ST ) → Ii(ST ) → Ω−(i+1)(ST ) → 0, 1(

HomS(X, Ω−i(ST )) = 0Ai7 0 ≤ i ≤ k−1 ���5O, Exti+1
S (X, Ω0(ST )) ∼= Ext1S(X, Ω−i(ST ))eExt1S(X, Ω−i(ST )) ∼=

HomS(X, Ω−(i+1)(ST )) A 0 ≤ i ≤ k − 2  ��.&7 HomS(X, T ) = 0 = Exti
S(X, T ) Ai7 1 ≤ i ≤ k − 1  ���~ 2 U m ^LQL
�F l.fdR(HomS(T, Ii(ST )) ≤ i + m + 1 Ai7 0 ≤ i ≤ k − 1 � ⇔ st.ST -gradeExti+m+1

R (M, T ) ≥ i AN, M ∈ mod-R eAi7 1 ≤ i ≤ k  ��p�8� l.fdR(HomS(T, Ii(ST )) ≤ i + 1Ai70 ≤ i ≤ k − 1 ⇔ st.ST -gradeExti+1
R (M, T ) ≥ i AN, M ∈ mod-R eAi7 1 ≤ i ≤ k  ��
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8�V (Gk) 6 Wakamatsu H�. 371�� 6>� 1 Q��3�6y" 2 5h��M�P� TR ^�7�U (Gk) 5 Wakamatsu G�-7y<
st.ST -grade Exti+1

R (M, T ) ≥ iAN, M ∈ mod-R eAi7 1 ≤ i ≤ k  ���} 2 U 0 → A → B → C → 0 ^Mg���FA_05\- Auslander ^T�7�Mg��
0 → CT → BT → AT → Tr

T
C → Tr

T
B → Tr

T
A → 0.�� �!�+�7h��M�Mg5Mg}mw�

0 0 0
x





x





x





0 −−−−→ A −−−−→ B −−−−→ C −−−−→ 0
x





x





x





0 −−−−→ F0 −−−−→ F0 ⊕ G0 −−−−→ G0 −−−−→ 0
x





x





x





0 −−−−→ F1 −−−−→ F1 ⊕ G1 −−−−→ G1 −−−−→ 0x 1K� Fi, Gi, i = 0, 1 ^vT-�1(7��Mg}mw�
0 0 0




y





y





y

0 −−−−→ CT −−−−→ BT −−−−→ AT





y





y





y

0 −−−−→ GT
0 −−−−→ FT

0 ⊕ GT
0 −−−−→ GT

0 −−−−→ 0




y





y





y

0 −−−−→ GT
1 −−−−→ FT

1 ⊕ GT
1 −−−−→ G1 −−−−→ 0





y





y





y

Tr
T
C Tr

T
B Tr

T
A





y





y





y

0 0 0x 2<^6 Snake /�P 0 → CT → BT → AT → Tr
T
C → Tr

T
B → Tr

T
A → 0 Mg��} 3 U 0 → A → B → C → 0 ^Mg���F7�



372 d � # 	 > > # 27Æ
(1) P` A, C ^ T -k- 6b6-� st.ST -grade(Ext1R(C, T )) ≥ k, F B ^ T -k- 6b6-�
(2) P` B ^ T -k-6b6-�C ^ T -(k−1)-6b6-�st.ST -grade(Ext1R(C, T )) ≥ k−1,F A ^ T -k- 6b6-�
(3) P` A^ T -(k+1)-6b6-�B ^ T -k-6b6-�st.ST -grade(Ext1R(C, T )) ≥ k+1,F C ^ B ^ T -k- 6b6-��� 6/� 2 �3Mg�� 0 → L → Tr

T
C → Tr

T
B → Tr

T
A → 0, K� L =

Coker(BT → AT ). (D;7Mg� 0 → L → Tr
T
C → M → 0 e 0 → M → Tr

T
B →

Tr
T
A → 0.��*S�Mg��15 Ext 5�Mg��+3R/�5�b (1), (2), (3).�} 4 U D ^ mod-R 5)UK`I#FDQe��N��M ∈mod-R, M

f
→ D ^)Ug D- ���1(AN, C ∈ D, M

α
→ D ⊕ C (^ M 5)Ug D- ���K� α =

(

f
0

)

.�� A<N, D
′

∈ D, �!�w�
M

f
−−−−→ D

h
−−−−→ D ⊕ C

g





y

D
′ x 3K� h =

(

1
0

)

. 6< M
f
→ D ^)Ug D- ���(D)D-sl β : D → D

′ Z3 g = βf .  
γ = (β, 0), �L γ ^ D ⊕C 2 D

′ 5-sl�O+%O� α = hf , g = γα. .&�M
α
→ D ⊕C^ M 5)Ug D- ���p} 2 U M ∈ mod-R, k ^)ULM
�P` TR ^ mod-R W5)UV AFAN, 1 ≤ t ≤ k − 1  �� st.ST -gradeExtt+1

R (M, T ) ≥ t  ��1(AN, 1 ≤ t ≤ k 7Mg��
0 → Kt(M)

ft

→ Et(M)
gt

→ M → 0Z3 Kt(M) ∈ gent−1(TR) F Et(M) ^ W t
T - -��� A k h^2F�0 k = 1 Y�6~� [8] /� 6.9 P�" ���xU k ≥ 2,

M ∈mod-R F&e st.ST -gradeExtt+1
R (M, T ) ≥ t, AN, 1 ≤ t ≤ k − 1  ��.| M ∈ mod-R, TR ^ mod-R W5)UV A�(D7 mod-R W5Mg��� 0 →

L
f
→ T n g

→ M → 0, AW n ^/UML
�1(7 Extt
R(L, T ) ∼= Extt+1

R (M, T ) Ai7 t ≥ 1F st.ST -grade Extt
R(L, T ) ≥ t ≥ t − 1 Ai7 1 ≤ t ≤ k − 1  ��6^2xU�7Mg��

0 → Kk−1(L)
α
→ Ek−1(L)

β
→ L → 0,K� Kk−1(L) ∈ genk−2(TR),FEk−1 ∈ W k−1

T . (D Extt
R(Kk−1(L), T ) ∼= Extt+1

R (L, T ) Ai7 1 ≤ t ≤ k− 2  ��.& st.ST -grade ExttR(Kk−1(L), T ) ≥ t +1 Ai7 1 ≤ t ≤ k− 2  ��℄,2 Kk−1(L) ∈ genk−2(TR). P` k = 2, 1( Kk−1(L) ∈ add(TR). P` k ≥ 3, 7Mg� 0 → Xk−2
fk−2
→ Xk−3 → · · ·

f2
→ X1

f1
→ X0 → Kk−1(L) → 0, K� Xi ∈ add(TR) A

i = 1, 2, . . . , k−2. �L�AN,ML
 ℓ, Xi ^ T -ℓ-6b6-�O+�2 Ext1R(Cokerfk−2, T ) ∼=

Extk−2
R (Kk−1(L), T ), .& st.ST -grade Ext1R(Cokerfk−2, T ) ≥ k − 1. 6/� 3(3) 7 Cokerfk−2^ T -(k − 2)- 6b6-��� (k − 3) '14/� 3(3) +P Cokerf2 ^ T - bG-�/

st.ST -grade Ext1R(Kk−1(L), T ) ≥ 2,
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8�V (Gk) 6 Wakamatsu H�. 373.&6/� 3(3) P Kk−1(L) ^ T -�6-�K&3�P` k ≥ 2, 1( Kk−1(L) ^ T - �6-��)K+�6< L ^ T n 5`-�i* L ^ T - �6-�6~� [9] >� 3.2 P� Ek−1(L) ^
T - �6-�UQ

h1→ (Ek−1(L))T → 0^ S-modW5Mg���AWQ^vT-�F 0 → (Ek−1(L))TT hT

1→

QT ^ mod-R W5Mg��� h ^ Ek−1(L)
σEk−1(L)

→ Ek−1(L)TT
hT

1→ QT 5g �t h =

hT
1 σEk−1(L). .| Ek−1(L) ^ T - �6-�(D σEk−1(L)eh ^.sl�AN, P ∈ add(TR),U g : Ek−1(L) → P ^N,-sl�.| PT ^vT-�(D7Mg�

HomS(PT , Q)
HomS(P T , h1)

−→ HomS(PT , (Ek−1(L))T ) → 0,.&)D s ∈ HomS(PT , Q) Z3 h1 s = gT . ; σP g = gTT σEk−1(L), D gTT = sT hT
1 , .&

g = σ−1
P gTT σEk−1(L) = (σ−1

P sT )hT
1 σEk−1(L) = (σ−1

P sT )h.Kf, h ^ Ek−1(L) 5g add(TR)- ���.&7)Usl δ : QT → T n Z3 δh = fβ, (D7���7Mg���5}mw�
0 0 0




y





y





y

0 −−−−→ Kk−1(L)
α

−−−−→ Ek−1(L)
β

−−−−→ L −−−−→ 0




y

γ





y

η





y

f

0 −−−−→ QT −−−−→ QT ⊕ T n (δ,0)
−−−−→ T n −−−−→ 0





y

g

M




y

0x 4K� γ ^)U:1sl� η =
(

h
0

)

. Kk(M) = Coker(γ) F Ek(M) = Cokerη. 6 Snake /�7Mg��
0 → Kk(M) → Ek(M) → M → 0. (∗)6 0 → Kk−1(L)

γ
→ QT → Kk(M) → 0 5Mg��7 Kk(M) ∈ genk−1(TR). �)K+�6 0 →

Ek−1(L)
η
→ QT ⊕ T n → Ek(M) → 0 5Mg��7 ExttR(Ek−1(L), T ) ∼= Extt+1

R (Ek(M), T )A t ≥ 1  ��(D7 ExttR(Ek(M), T ) = 0 A 2 ≤ t ≤ k  ���{�6/� 4 P η (^ Ek−1(L) 5g add(TR)- ���.& Ext1R(Ek(M), T ) = 0. K&32 Extt
R(Ek(M), T ) = 0A 1 ≤ t ≤ k  ��.& Ek(M) ∈ W k

T , i*�� (∗) �^�*Æ'5�|��bK��*�dx> TR ^�7�U (Gk) 5 Wakamatsu G�-�F TR ^ mod-RW5)UV A�6>� 2 ey" 2 O+32�+�p} 3 U M ∈ mod-R, k ^)ULM
�FAN, 1 ≤ t ≤ k + 1 7Mg��
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0 → Kt(M)

ft

→ Et(M)
gt

→ M → 0Z3 Kt(M) ∈ gent−1(TR) F Et(M) ^ W t
T - -��~ 3 AN, 1 ≤ t ≤ k + 1, W t

T ^ mod-R S5G�7	`I#��� U M ∈mod-R, 6>� 3 7Mg� 0 → Kt(M)
ft

→ Et(M)
gt

→ M → 0 Z3 Kt(M) ∈

gent−1(TR)F Et(M)^W t
T --�U E ∈ W t

T ,O+�2 Ext1R(E, Kt(M)) = 0. .& Et(M)
gt

→ M^ M 5)U9 W t
T - ���Z W t

T ^ mod-R S5G�7	`I#��~ 4 P` l.id(ST )7	�Fr.id(TR) ≤ k, 1( genk(TR)^ mod-R 5M�7	`I#��� 6>� 3, 7>� 3 W5Mg� 0 → Kk(M)
fk

→ Ek(M)
gk

→ M → 0. .| Ek(M)^ W k
T --F r.id(TR) ≤ k, i* Exti

R(Ek(M), T ) = 0A i ≥ 1 ��(D6~� [10]W>� 2.4P Ek(M) ^ T - bG-�<^6~� [6] W>� 1 P�7Mg� 0 → Ek(M) → P → X → 0,AW P ∈add(TR), Exti
R(X, T ) = 0 A i ≥ 1  ���!��y%w�

0 0




y





y

0 −−−−→ Kk(M)
fk

−−−−→ Ek(M)
gk

−−−−→ M −−−−→ 0
∥

∥

∥





y





y

0 −−−−→ Kk(M) −−−−→ P −−−−→ Y −−−−→ 0




y





y

X X




y





y

0 0x 5�L Y ∈ genk(TR). .| Exti
R(X, T ) = 0 A i ≥ 1  ��i*AN, Y ′ ∈ genk(TR) �7

Ext1R(X, Y ′)=0. .&Sw59Q��(�^Mg� 0 → M → Y → X → 0 ^)Ug genk(TR)-����~ 5 P` ST �7�U (W k), 1( r.id(TR) ≤ k.�� 6>� 3, 7Mg� 0 → Kk(M)
fk

→ Ek(M)
gk

→ M → 0, Z3 Ek(M) ∈ W k
T F

Kk(M) ∈ genk−1(TR). .| ST �7�U (W k), �g~� [10]W/� 3.3,+O Ek(M)^ W∞

T --�(D Exti+1
R (M, T ) ∼= Exti

R(Kk(M), T ) = 0 A i ≥ k, .& r.id(TR) ≤ k.�~ 6 P` TR �7�U (W k), 1( genk(TR) ^ mod-R 5M�7	`I#��� 6>� 3, 7Mg� 0 → Kk(M)
fk

→ Ek(M)
gk

→ M → 0, Z3 Ek(M) ∈ W k
TF Kk(M) ∈ genk−1(TR). .| TR �7�U (W k), i* Ek(M) ^ T - �6-�<^6~�

[6] W>� 1 P�7Mg� 0 → Ek(M) → P → X → 0, AW P ∈add(TR), Exti
R(X, T ) = 0A 1 ≤ i ≤ k + 1  ���!y%w 6, �L Y ∈ genk(TR). .| Exti

R(X, T ) = 0 A 1 ≤ i ≤ k + 1  ��O+�2 Ext1R(X, Y ′)=0 A Y ′ ∈ genk(TR)  ��.&w 6 59Q��(�^Mg� 0 → M → Y →

X → 0 ^ M 5)Ug genk(TR)- ���
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T - -�1(���b ��

(1) P` K ∈ genn−1(TR), 1( Ext1R(E, K) = 0;

(2) P` E ∈ genn−1(TR), 1( E ∈add(TR).�� (1) .| K ∈ genn−1(TR), 7Mg� 0 → Pn−1 → · · · → P1 → P0 → K → 0, AW Pi ∈add(TR). 6&+3 Ext1R(E, K) = 0.

(2) JMg� 0 → L → T0 → E → 0, K� T0 ∈add(TR), L ∈ genn−2(TR). 6 (1) 7Mg� 0 → HomR(E, L) → HomR(E, T0) → HomR(E, E) → 0, .& 0 → L → T0 → E → 0 ^M�Mg5�(D E ∈add(TR).
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0 0x 6�} 6 AN, 1 ≤ t ≤ k + 1, 0 → Kt(M) → Et(M) → M → 0 ^>� 3 W5Mg��Fk�*:1sY�
ExtiR(M, T ) ∼= Exti−1

R (Kt(M), T ),AN,2 ≤ i ≤ t;

Exti
R(M, T ) ∼= ExtiR(Et(M), T ),Ai ≥ t + 1.�� 6 Kt(M) ∈ gent−1(TR) s Et(M) ^ W t

T - -�+3�p} 4 A M ∈ mod-R, 0 → Kt(M) → Et(M) → M → 0 ^>� 3 W5Mg�����b ��
(1) U 1 ≤ t ≤ k + 1, P` Extt+1

R (M, T ) = 0, 1( Et(M) ∈ W t+1
T ;

(2) U 2 ≤ t ≤ k + 1, P` Kt(M) ∈add(TR), 1( ExtiR(M, T ) = 0 AN, 2 ≤ i ≤ t  ��
(3) U f ∈ HomR(M, N) F 1 ≤ s ≤ t ≤ k, F7�+Mg}mw�
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(3) .| Ks(N) ∈ gens−1(TR) ⊆ gent−1(TR) F Et(M) ^ W t

T - -�6/� 5(1) 7
Ext1R(Et(M), Ks(N)) = 0,(D6Mg� 0 → Ks(N) → Es(N) → N → 0, 7Mg�

0 → HomR(Et(M), Ks(N)) → HomR(Et(M), Es(N)) → HomR(Et(M), N) → 0..&sl fgt : Et(M) → N �qW|sl g : Et(M) → Es(N), K&�32Æ'5}mw�l{Æ��
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Wakamatsu Tilting Modules with Property (Gk)

ZHANG Bi-Cheng1,2

(1. Department of Mathematics, Xiangtan University, Hunan 411105, China;
2. School of Mathematical Sciences, Suzhou University, Jiangsu 215006, China )

Abstract: This paper introduces the notion of Wakamatsu tilting modules with the property (Gk)
and then characterizes it by the properties of homologically finite subcategories. The obtained results
generalize the work of HUANG Zhao-yong in [1] and [11].

Key words: Wakamatsu tilting modules; covariantly finite subcategories; contravariantly finite subcat-
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