
Arc
hive

 of
 S

ID

©

† ‡, ∗ �

†
‡

�

H̄ (X) = −
∑
i

πi
∑
j

pij log pij

pij , i, j = , , . . . , n Π = (πi), i =
, , . . . , n Π = ΠP ,P = (pij)∑n

i= πi =

∗
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T = (tij), i, j = , , . . .
T∑

j tij = i
P = (pij)

T

Tij(Z) =

∞∑
k=

t
(k)
ij Zk

Rij = sups� {s :
∑

t
(k)
ij sk < ∞} i, j = , , . . .

T

T k =
(
t
(k)
ij

)
i, j = , , . . . , k �

T
R � R < ∞

T T k =
(
t
(k)
ij

)
R

R >

Fij(Z) =
∞∑
k=

f
(k)
ij Zk

f
(k)
ij , k � , i, j = , , . . .

f
( )
ij = tij , f

(k+ )
ij =

∑
r �=j

tirf
(k)
rj , k � ,

f
( )
ij = f

(k)
ij

i j k j

|Z| < R

Tii(Z) = ( − Fii(Z))
− , Tij(Z) = Fij(Z)Tjj(Z), i �= j

� s � R, Fii(s) = − [Tii(s)]
− < s→ R−, Fii(R

−) �
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T i R Fii(R
−) =

R Fii(R
−) < R i R

R μi(R) < ∞, (μi(R) = RF ′ii(R) =
∑

k kf
(k)
ii Rk) μi(R) = ∞

P Pij(Z) =∑
k p

(k)
ij Zk i Fii(

−) = Fii(
−) <

i F ′ii( ) <∞
F ′ii( ) =∞

R

T x′ � ′, ( �= ′)
Rx′T = x′ R

y � , ( �= ), RTy = y R

x′ = (xi) y = (yi)
T T x′y =∑

xiyi <∞

T k →
∞

Rkt
(k)
ij → xjyi∑

i xiyi
>

x′ y T

(Xn)n� E =
{ , , . . . } P = (pij), i, j ∈ E,
pij = P (Xn+ = j |Xn = i) pi = P (X = i)

i = , , . . .
(X , . . . ,Xn)

p(i , . . . , in) =: P (X = i , . . . , Xn = in) = pi pi i . . . pin− in .

ik ∈ E, k = , , . . . , n

©
www.SID.ir

www.sid.ir


Arc
hive

 of
 S

ID

(Xn)n� α(α > ,α �=
) n (X , . . . ,Xn)

Hα(X , . . . ,Xn) =: − α
log

∑
i ...in∈E

pα(i , . . . , in)

H̄α(X) = lim
n→∞ n

Hα(X , . . . ,Xn).

(X , . . . ,Xn)

Hα(X , . . . ,Xn) = − α
log

∑
i ...in∈E

(pi pi i . . . pin− in)
α

= − α
log

∑
i ∈E

pαi
∑

i ...in∈E
pαi i . . . pαin− in .

qi = pαi tij = pαij , i, j ∈ E, q = (qi),
T = (pαij)

Hα(X , . . . ,Xn) = − α
log qT n− .

T

H̄α(X) = − α
logR−

R T

T R R x′
R y

x′y < ∞
RnTn → (xjyi/

∑
i
xiyi) >
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Hα(X , . . . ,Xn) = − α
log qT n−

= − α
log qRn− T n−

Rn− .

n
Hα(X , . . . ,Xn) =

n( − α)
log qRn− T n− +

n( − α)
log

Rn−

n→∞ H̄α(X) = −α logR
−

T
H̄α(X) � −α logR

−

α < H̄α(X) � −α logR
− α > R

T

T R R
y < yi < ∞,

∑
i yi < ∞

y = RTy

y = Rn− T n− y

i yi = Rn− ∑
j t

(n− )
ij yj

ys = supi� yi < yi � ys <∞

< yi = Rn− ∑
j

t
(n− )
ij yj � Rn− ∑

j

t
(n− )
ij ys.

qT n− =
∑

i,j qit
(n− )
ij

<
∑
i

qiyi � Rn− ys
∑
i,j

qit
(n− )
ij = Rn− ysqT

n− .

∑
i qiyi

Rn− ys
� qT n−

n log
∑

i qiyi
Rn− ys

� n log qT
n− ,

n
log

∑
i qiyi
ys

+
n−
n

logR− �
n
log qT (n− ) .
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n→∞

lim
n→∞ n

log

∑
i qiyi
ys

+
n−
n

logR− � lim
n→∞ n

log qT n−

logR− �n→∞
n
log qT n− .

−α α <

− α
logR− � H̄α(X).

α >

− α
logR− � H̄α(X).

Hα(X) (α)
α α < α Hα (X) � Hα (X) X

X

− α < , H (X) < Hα(X)

− α > , Hα(X) < H (X)

H

(X , . . . ,Xn)

H (X , . . . ,Xn) < Hα(X , . . . ,Xn)

n
H (X , . . . ,Xn) <

n
Hα(X , . . . ,Xn).

n → ∞
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H̄ (X) � H̄α(X)

∑
i,j

πipij log pij � H̄α(X).

H̄α(X) � H̄ (X)

H̄α(X) �
∑
i,j

πipij log pij .

(Xn)n�
P = (pij) pii+ = p = − pi i, j ∈ { , , . . . }, <

p < , q = − p T = (pαij)

f
(k)

= (pα)k− qα F T F (Z) =∑
k (p

α)k− qαZk = qαZ
−pαZ T (Z) = −pαZ

−(pα+qα)Z

T (Z) R = pα+qα F (R) = < z < pα+qα

F ′ (z) = qα

( −pαz)
F ′(R) < ∞ T

H̄α(X) = − α
log(pα + qα)

H̄ (X) = −(q log q + p log p).

p = α =
α =
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