1 2 3 1 2 3 Abstract

Poisson-arrival-this

calling or non-calling the

not

∞

x t move

v(x,t v(x,t) ≥ xand t with x≥ t v(x,t)> t≥t_0 t_0 x≥

Model

Let N(x,t Q(x,t number x t N(x,t) and Q(x,t n(x,t q(x,t) non-calling calling x t n(x,t) N(x,t)/∂x and q(x,t) Q(x,t)/∂x

C_n^+ (x,t C_n^− (x,t

entering or leaving x] ,t use C_q^+ (x,t C_q^− (x,t

x ,t

c_n^+ (x,t)^2 C_n^+ (x,t)/∂x∂t, c_n^− (x,t)^2 C_n^− (x,t)/∂x∂t,

c_q^+ (x,t)^2 C_q^+ (x,t)/∂x∂t and c_q^− (x,t)^2 C_q^− (x,t)/∂x∂

∂t ∂n(x,t) + ∂x ∂ [n(x,t)v(x,t = c_{n+} (x,t)− c_{n−} (x,t

and ∂t ∂q(x,t) + ∂x ∂ [q(x,t)v(x,t = c_{q+} (x,t)− c_{q−} (x,t

≥0 and t .

E_n^+ (x,t) and E_n^− (x,t x ,t E_q^+ (x,t E_q^− (x,t

x ,t

e_n^+ (x,t)^2 E_n^+ (x,t)/∂x∂t, e_n^− (x,t)^2 E_n^− (x,t)/∂x∂t,

e_q^+ (x,t)^2 E_q^+ (x,t)/∂x∂t and e_q^− (x,t)^2 E_q^− (x,t)/∂x∂

β(x,t)n(x,t γ(x,t)q(x,t x t λ (x,t)n(x,t μ(x,t)q(x,t x t

c_n^+ (x,t), c_n^− (x,t), c_q^+ (x,t c_q^+ (x,t)

(a) c_n^+ (x,t) = e_n^+ (x,t) (x,t)q(x,t

(b) c_n^− (x,t) (x,t)n(x,t) (x,t)n(x,t

(c) c_q^+ (x,t) = e_q^+ (x,t) (x,t)n(x,t

(d) c_q^− (x,t) (x,t)q(x,t) (x,t)q(x,t). (2.6)

n(x,t q(x,t

(x,t) (x,t) ∂t ∂n(x,t) + ∂x ∂ [n(x,t)v(x,t = e_{n+} (x,t) (x,t)q(x,t)

− [β(x,t) (x,t n(x,t and ∂t ∂q(x,t) + ∂x ∂ [q(x,t)v(x,t = e_{q+} (x,t)

(x,t)n(x,t)− [γ(x,t) (x,t q(x,t).(2.8)

x x(t dt dx(t) = v(x(t t). (2.9) dt dn(x(t t) = e_{n+} (x(t t) (x(t t)q(x(t t) − ∂x ∂v(x,t) (x(t t) (x(t t) n(x(t t

and dt dq(x(t t) = e_{q+} (x(t t) (x(t t)n(x(t t) − ∂x ∂v(x,t) (x(t t) (x(t t) q(x(t t).(2.11)

v(x,t x v(x,t) q(x,t n(x,t τ with x(τ )= n(x(t t q(x(t t t

n τ q τ τ n(x,t q(x,t

i = i > i − i x_{i − 1} and x_0 ≡0. Q_i (t i t h_i (t i − cell i t. ≥ 1

Q_i (t) = ∫_{xi − 1}^{xi} q(x,t)dx (2.12)

i (t) = q(x_{i − 1} ,t)v(x_{i − 1} ,t

respectively.

x x_{i − 1}.

y_i :i = the i^{th} ξ_n^i (t ξ_q^i (t i^{th} t e_n^+ (x,t) =_iΣ ξ_n^i (t)δ(x− y_i

and e_q^+ (x,t) =_iΣ ξ_q^i (t)δ(x− y_i

where_0lim ∫_x^x δ(y)dy= x=

p_n^i (t p_q^i (t i^{th} entrance/exit t

β(x,t) = v(x,t)_iΣ p_n^i (t)δ(x− y_i

and γ(x,t) = v(x,t)_iΣ p_q^i (t)δ(x− y_i ). (2.17)

Model

t x. (x) (x) ≥0 v(x)n′(x)=e_n^+ (x) (x)q(x) − [β(x) (x)+v′(x n(x

(x)q′(x)=e_q^+ (x) (x)n(x) − [γ(x) (x)+v′(x q(x). (2.19)

n(x q(x

n(x q(x

0 ≥0

(a) λ (x) , μ(x) , β(x) (x) and

e_q^+ (x)_n^+ (x) /μ ≥x_0 , and (2.20)

(b) q(x_0 ) (x_0 ) (x_0 ) /μ

(x) (x) /μ ≥x_0 . (2.22) λ (x) and μ(x) β(x) (x)

e_q^+ (x)_n^+ (x)=q(x_0 ) (x_0 ) /μ x x_0 λ /μ.

L(x x l(x)≡dL(x) definition, L(x)=N(x)+Q(x l(x)=n(x)+q(x).

0 =0

dx dl(x) =

v(x)

1 [− dx dv(x) (x l(x)+e_{q+} (x + λ μ

l(x)=

v(x) e^{− I(x)} + λ μ]∫_0^xeq^+ (u)e^{I(u)} du + l v

(x)=∫_0^x

v(u) β(u)

n(x) l(x)/(

(x) l(x)/( ). (2.26)

Once n(x q(x i variable t omitted.

λ (x,t)= μ(x,t)= x≥ t α field v(x,t)= x≥ t≤ t >55 <t≤

v(x,t) = 1 + x− 1 − x− 1

if x>7. <x≤7 <x≤6 <x≤4 if x≤3

(3.1)

<t≤

n t) t t >0 n(x,t q(x,t).

t = n(x,t q(x,t x x=

x increases.

λ (x,t)= μ(x,t)=

n(x) (x μ(x,t)/λ (x,t x v(x,t)= t =

At t =

t = location x≥ t = t = t = v(x,t)= t = t =55 t = v(x,t)= t >

t =

at t =

t =

N(x,t), Q(x,t), C_n^+ (x,t), C_n^− (x,t), C_q^+ (x,t), C_q^− (x,t), E_n^+ (x,t), E_n^− (x,t), E_q^+ (x,t E_q^− (x,t

n(x,t q(x,t

n(x,t) E[N(x,t /∂x and q(x,t) E[Q(x,t /∂x, E[Y Y.

c_n^+ (x,t)^2 E[C_n^+ (x,t /∂x∂t, c_n^− (x,t)^2 E[C_n^− (x,t /∂x∂t,

c_q^+ (x,t)^2 E[C_q^+ (x,t /∂x∂t, c_q^− (x,t)^2 E[C_q^− (x,t /∂x∂t,

e_n^+ (x,t)^2 E[E_n^+ (x,t /∂x∂t, e_n^− (x,t)^2 E[E_n^− (x,t /∂x∂t,

e_q^+ (x,t)^2 E[E_q^+ (x,t /∂x∂t and e_q^− (x,t)^2 E[E_q^− (x,t /∂x∂

α (t t α (t) ≡ ∂t ∂ {E[E_{n+} (∞ ,t +E[E_{q+} (∞ ,t . (4.1)

E_n^+ (x,t E_q^+ (x,t e_n^+ (x,t e_q^+ (x,t α (t t . v(x,t).

μ(x,t λ (x,t

γ(x,t β(x,t)).

Q(x,t j≥ T_s^+ ( j T_s^− ( j s j^{th}

s ≤ T_s^+ ≤ T_s^− ≤ T_s^+ ≤ T_s^− ≤

Then, Q(x,t) = ∫^t 1_{{Ls (t)∈ ( ,x]×} dA(s

where A(t t_B 1_B = B process L_s (t s L_s (t)=(x,k) where x k = 0 1 otherwise.

if t ∈ ∪_{j=1}^∞ [T_s^+ ( j T_s^− ( j (4.3)

(x,t) (x,t),

(x,t) and q(x,t) ≥ 0 t <

x_0 (≡ x_1 , x_2 , }, Q_i (t i at time t H_i (t cell i − i t

[7].

≥1 t , Q_i (t)

E[Q_i (t = ∫_{xi − 1}^{xi} q(x,t) (4.4)

≥1_i (t)

h_i (t) ≡ dE[H_i (t = q(x_{i − 1} ,t)v(x_{i − 1} ,t). (4.5)

that E_q^+ (x,t E_n^+ (x,t dimensional Poisson E_q^+ (B E_n^+ (B E_q^+ (x,t E_n^+ (x,t E^+ (B) B where B x,t ∞ )×R E_q^+ (B_i E_n^+ (B_i )

B_i ≤i≤n ∞ )×R

e_q^+ (x,t e_n^+ (x,t

P(E_n^+ (B)=k) = [γ^+ (B)^k e^{+ (B)} ]

where γ^+ (B) =_B e_n^+ (u,v) (5.2)

B= x]×( ,t γ^+ (x,t)^+ (B B, γ^+ (x,t) = ∫_0^x∫^t e_n^+ (u,v) (5.3)

E_n^+ (x,t) and E_q^+ (x,t)

{Q(x,t x≥ and {H_i (t t } Q_i (t) ≥ 1

Acknowledgement.

REFERENCES

625-661.

Systems,

Fundamentals,

publication.

Third

Networks,

IEEE