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�¥®à¥¬  1. �áá®æ¨ â¨¢®¥ ª®«ìæ® R, ®¯à¥¤¥«ï¥¬®¥ ª®áâàãªæ¨¥© B,

ï¢«ï¥âáï ª®¥çë¬ «®ª «ìë¬ ª®«ìæ®¬ å à ªâ¥à¨áâ¨ª¨ p2, à ¤¨ª « �¦¥-

ª®¡á®  ª®â®à®£® ¨¬¥¥â ¨¤¥ªá ¨«ì¯®â¥â®áâ¨ ç¥âëà¥. �¡à â®, ª ¦¤®¥

â ª®¥ ª®«ìæ®, ®â«¨ç®¥ ®â ª®«ìæ  � «ã , ¨§®¬®àä® ®¤®¬ã ¨§ ª®«¥æ ª®-

áâàãªæ¨¨ B.

�®áâàãªæ¨ï B

�ãáâì R0 = GR(p2r, p2) { ª®«ìæ® � «ã  ¨ R0/pR0 = GF (pr) = F . �ãáâì U ,
V , W | R0-¬®¤ã«¨ á ¯®à®¦¤ îé¨¬¨ ¬®¦¥áâ¢ ¬¨ {u1, . . . , us1}, {vi}, {wj}
(0 ≤ i ≤ s2, 0 ≤ j ≤ s3) á®®â¢¥âáâ¢¥®, ¨ W , ªà®¬¥ â®£®, ï¢«ï¥âáï ¢¥ªâ®àë¬

¯à®áâà áâ¢®¬  ¤ ¯®«¥¬ F . �à¥¤¯®«®¦¨¬, çâ®

pu1 �= 0, pu2 �= 0, . . . , pus �= 0, pus+1 = 0, . . . , pus1 = 0,

pv1 �= 0, pv2 �= 0, . . . , pvλ �= 0, pvλ+1 = 0, . . . , pvs2 = 0

£¤¥ s, λ { ¥ª®â®àë¥ æ¥«ë¥ ç¨á« , 0 ≤ s ≤ s1, 0 ≤ λ ≤ s2.
�ãáâì {σ0, σ1, . . . , σs1}, {θ0, θ1, . . . , θs2}, {τ0, τ1, . . . , τs3}, σ0 = θ0 = τ0 = idR0

{  ¢â®¬®àä¨§¬ë R0 ¨
(ak

ij)s1×s1 , k = 0, s2,

(bkij)s1×s1 , (c
k
ij)s1×s2 , (d

k
ij)s1×s2 , k = 0, s3,

(âk
ij)s1×s1 , (b̂

k
ij)s1×s1 , (ĉ

k
ij)s1×s2 , (d̂

k
ij)s1×s2 , k = 1, s,

(�bkij)s1×s1, (�c
k
ij)s1×s2 , (

�dk
ij)s1×s2 , k = 1, λ,

{ ¬ âà¨æë  ¤ ¯®«¥¬ F , ã¤®¢«¥â¢®àïîé¨¥ á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

1. ¬®¦¥áâ¢ 
{
(ak1

ij )
}
,
{
(ck2ij )

}
,
{
(dk2

ij )
}
ï¢«ïîâáï ¬®¦¥áâ¢ ¬¨ «¨¥©®

¥§ ¢¨á¨¬ëå ¬ âà¨æ;

2. ¥á«¨ ak
ij �= 0 ¤«ï ¥ª®â®à®£® 0 ≤ k ≤ s2, â® θk = σiσj;

3. ¥á«¨ âk
ij �= 0 ¨«¨ b̂kij �= 0 ¤«ï ¥ª®â®à®£® 1 ≤ k ≤ s, â® σk = σiσj,

4. ¥á«¨ bkij �= 0 ¤«ï ¥ª®â®à®£® 0 ≤ k ≤ s3, â® τk = σiσj;

5. ¥á«¨ �bkij �= 0 ¤«ï ¥ª®â®à®£® 1 ≤ k ≤ λ, â® θk = σiσj,

6. ¥á«¨ ckij �= 0 ¨«¨ dk
ij �= 0 ¤«ï ¥ª®â®à®£® 0 ≤ k ≤ s3, â® τk = θjσi;

7. ¥á«¨ ĉkij �= 0 ¨«¨ d̂k
ij �= 0 ¤«ï ¥ª®â®à®£® 1 ≤ k ≤ s, â® σk = θjσi,
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8. ¥á«¨ �ckij �= 0 ¨«¨ �dk
ij �= 0 ¤«ï ¥ª®â®à®£® 1 ≤ k ≤ λ, â® θk = θjσi.

�à®¬¥ â®£®, ¯ãáâì ¢ë¯®«¥ ®¤¨ ¨§ á«¥¤ãîé¨å  ¡®à®¢ ®£à ¨ç¥¨©:

a) 1 ≤ s2 ≤ s21, 1 ≤ s3 + 1 ≤ s1s2, s = λ = 0, a0ij = âk
ij = b̂kij = ĉkij = d̂k

ij = 0
�bkij = �ckij = �dk

ij = 0 ¨ ¤«ï «î¡ëå ç¨á¥« α, β, γ = 1, s1 ¨ m = 0, s3
á¯à ¢¥¤«¨¢® à ¢¥áâ¢®

s2∑
k=1

ak
αβd

m
γk =

s2∑
k=1

(
ak

βγ

)σα
cmαk;

b) 1 ≤ s2 + 1 ≤ s21, 1 ≤ s3 + s ≤ s1s2 + s, λ = 0, b0ij = c
0
ij = d

0
ij = â

k
ij =

�bkij =

�ckij =
�dk
ij = 0 ¨

s2∑
k=1

ak
αβd

m1

γk =

s2∑
k=1

(
ak

βγ

)σα
cm1

αk ,

a0αβδ
m2

γ +

s2∑
k=1

ak
αβd̂

m2

γk =
(
a0βγ

)σα
δm2

α +

s2∑
k=1

(
ak

βγ

)σα
ĉm2

αk

¤«ï «î¡ëå ç¨á¥« α, β, γ = 1, s1 ¨ m1 = 1, s3, m2 = 1, s, ¯à¨ç¥¬

δmγ =

{
0, ¥á«¨ γ > s ¨«¨ γ �= m,
1, ¨ ç¥.

, δmα =

{
0, ¥á«¨ α > s ¨«¨ α �= m,
1, ¨ ç¥;

c) 1 ≤ s′ + s2 ≤ (1 + s1)
2, 1 ≤ s− s′ + λ + s3 ≤ (1 + s1)(s

′ + s2), a0ij = b
0
ij =

c0ij = d
0
ij = 0 ¨ b̂1ij = . . . = b̂

s′
ij = 0, ĉ1ij = . . . = ĉ

s′
ij = 0, d̂1ij = . . . = d̂

s′
ij = 0,

âs′
+1

ij = . . . = âs
ij = 0 £¤¥ 0 ≤ s′ ≤ s, ¨

s2∑
k=1

ak
αβd

m1

γk =

s2∑
k=1

(
ak

βγ

)σα
cm1

αk ,

s∑
k=1

(
âk

αβ

)
am2

kγ +

s2∑
k=1

ak
αβ

�dm2

γk =

s∑
k=1

(
âk

βγ

)σα
am2

αk +

s2∑
k=1

(
ak

βγ

)σα
�cm2

αk ,

s2∑
k=1

ak
αβd̂

m3

γk =

s2∑
k=1

(
ak

βγ

)σα
ĉm3

αk

¤«ï «î¡ëå ç¨á¥« α, β, γ = 1, s1, m1 = 1, s3, m2 = 1, λ, m3 = 1, s.

� «¥¥, à áá¬®âà¨¬ ¯àï¬ãî áã¬¬ã R = F ⊕U ⊕ V ⊕W ¨ ®¯à¥¤¥«¨¬ ã¬®-

¦¥¨¥   R ¯® ¯à ¢¨«ã(
α0 +

s1∑
k=1

αkuk +

s2∑
k=1

βkvk +

s3∑
k=1

γkwk

)
·
(
α′0 +

s1∑
k=1

α′kuk +

s2∑
k=1

β′kvk +
s3∑

k=1

γ′kwk

)
=

= α0α
′
0 + p


 s1∑

i,j=1

(
a0ij + b

0
ij

) [
αi

(
α′j
)σi

+ pR0
]
+

s1∑
i=1

s2∑
j=1

(
c0ij
[
αi(β

′
j)

σi + pR0
]
+ d0ij

[
βj(α

′
i)

θj + pR0
]) ,
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s1∑
k=1


α0α′k + αk(α

′
0)

σk + p


 s1∑

i,j=1

(
âk

ij + b̂
k
ij

) [
αi

(
α′j
)σi

+ pR0
]
+

+

s1∑
i=1

s2∑
j=1

(
ĉkij
[
αi(β

′
j )

σi + pR0
]
+ d̂k

ij

[
βj(α

′
i)

θj + pR0
])


uk,

s2∑
k=1


α0β′k + βk (α

′
0)

θk +

s1∑
i,j=1

_ak
ijαi(α

′
j)

σi+

+p


 s1∑

i,j=1

�bkij
[
αi(α

′
j)

σi + pR0
]
+

s1∑
i=1

s2∑
j=1

(
�ckij
[
αi(β

′
j)

σi + pR0
]
+ �dk

ij

[
βj(α

′
i)

θj + pR0
])


 vk,

s3∑
k=1

([α0 + pR0]γ
′
k + γk[α

′
0 + pR0]

τk+

s1∑
i,j=1

bkij
[
αi(α

′
j)

σi + pR0
]
+

s1∑
i=1

s2∑
j=1

(
ckij
[
αi(β

′
j)

σi + pR0
]
+ dk

ij

[
βj(α

′
i)

θj + pR0
])wk

£¤¥ α0, α
′
0, αk, α

′
k, βk, β

′
k ∈ K0, γk, γ

′
k ∈ R0/pR0, _ak

ij ∈ K0, _ak
ij + pR0 = a

k
ij.
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