by

Abstract

variability a 2 c_a^2 (ρ ρ

c_a^2 (ρ ρ c_a^2 (ρ ρ do problem.

specify.

stationary-interval asymptotic-method c_a^2 simply c_a^2 be

c_{AM}^2 =_nlim n(EX_1 )^2

S_n ) ________

where S_n = X_1 + + X_n with X_i S_n i.e.,

S_n ) = n X_1 ) + i =1Σ n

j ≠ i j = 1Σ n X_i ,X_j ) . (2)

all some c_a^2 ∼ c_a^2 ∼

processes.

a 2 (ρ ), 0 1, ρ c_a^2 (ρ ρ .

3.

/ / / / ). c_a^2 = c_a^2 (ρ ) >

improvement.

but c_{ai}^2 (ρ_i i be ρ_i i Thus, c_{ai}^2 − ) ≡_1limc_a^2 (ρ ρ . n λ_i c_{ai}^2 (ρ ≤ i ≤ n,

i =1Σ n λ_i c_a^2 (ρ

c_a^2 (ρ ) = w(ρ ) i =1Σ n (λ_i /λ )c_{ai}^2 (ρ ) + 1 − w(ρ

where w(ρ ) = + )^2 ν]^{− 1} (4) [ i =1Σ n (λ_i /λ )^2 ]^{− 1} . (5)

ν generally, ν w(ρ ) → ν ν ρ w(ρ c_a^2 (ρ ) ∼

c_{ai}^2 (ρ c_a^2 (ρ ρ c^2 (ρ n i p_i i^{th} c_i^2 (ρ ) = p_i c^2 (ρ ) + 1 − p_i . (6)

not

c_d^2_∗^2 c_s^2 +_∗^2 )c_a^2 (7) ρ_∗

ρ_∗

ρ_∗ c_s^2 not ρ_∗):

c_d^2 (ρ_∗ ,ρ ) (ρ_∗ ,ρ )c_s^2 + (ρ_∗ ,ρ c_a^2 (ρ where α (ρ_∗ ,ρ ρ ρ_∗ ρ α (ρ_∗ ,ρ

α (ρ_∗ ,ρ )_∗^{2 10}

α (ρ_∗ ,ρ ) = ∗ . ∗ (10)

α α (ρ_∗ ,ρ ) →_∗ < α (ρ_∗ ,ρ ) → ρ_∗ → not.

α (ρ_∗ ,ρ )_∗ )^r /_∗ )^r r =_∗ ∗.

c_d^2 (ρ_∗ ,ρ ) = 1 + m α (ρ_∗ ,ρ )

(c_s^2 − + (ρ ,ρ_∗ c_a^2 (ρ )−

for α (ρ_∗ ,ρ c_s^2 ρ_∗

c_s^2 (ρ c_s^2 by c_s^2 (ρ_∗

c_s^2 (ρ_∗ ρ_∗

ρ

n ρ_i ≤ i ≤ n n n ρ_i ≤ i ≤ n i c_a^2 (ρ_i ρ_i known. are

λ_{j 0j} + i =1Σ n λ_i q ≤ j ≤ n

where λ_j j, λ_{0j} j and q i j γ_j j is ρ_{j j} τ_{j j} ≤ j ≤ n where s_j j and τ_j j.

ρ are

c^2 (ρ ) = w_j (ρ λ_{0j} /λ_j )c_{0j}^2 (ρ ) + i =1Σ n (λ_i q /λ_j )c^2 (ρ +1− w_j (ρ ≤ j ≤ n

where

w_j (ρ ) = + )^2 ν_j ]^{− 1}

ν_j = λ_{0j} /λ_j )^2 + i =1Σ n (λ_i q /λ_j )^2 ]^{− 1}

c^2 (ρ ) = q c_{di}^2 (ρ_i ,ρ )+1− q and

c_{di}^2 (ρ_i ,ρ ) = 1+ s_i α (ρ_i ,ρ ) (c_{si}^2 − + (ρ_i ,ρ c_{ai}^2 (ρ )−

for α (ρ_∗ ,ρ r =

c^2 (ρ ) = A_j (ρ ) + i =1Σ n B (ρ )c_{ai}^2 (ρ ≤ j ≤ n

where

A_j (ρ ) = 1+w_j (ρ λ_{0j} /λ_j )c_{0j}^2 (ρ )− + i =1Σ n (λ_i q /λ_j − q ) + i =1Σ n (λ_i q^2 /λ_j + s_i α (ρ_i ,ρ ) (c_{si}^2 − − 1 (ρ_i ,ρ

and B (ρ ) = w_j (ρ λ_i q^2 /λ_j (ρ_i ,ρ . (22) c_{0j}^2 (ρ

EW(ρ

ρ c_s^2 c_a^2 (ρ EW(ρ ρ be

EW(ρ ) = ) ρ^2 (c_a^2 (ρ ) + c_s^2 )g(ρ ,c_a^2 (ρ c_s^2 )

where g(ρ ,c_a^2 (ρ c_s^2 ) = − c_a^2 (ρ )− /[c_a^2 (ρ ) + 4c_s^2 c_a^2 (ρ ) ≥

− )/3ρ − c_a^2 (ρ^2 /[c_a^2 (ρ )+c_s^2 c_a^2 (ρ ) ≤ (24)

.. g g when ρ EW(ρ c_a^2 (ρ ρ ,c_s^2 0 c_a^2 (ρ ρ ρ c_a^2 (ρ ) = g(ρ ,c_a^2 (ρ c_s^2 ) = c_a^2 (ρ

c_a^2 (ρ ) = ρ^2 g(ρ ,ca^2 (ρ cs^2 )

)EW(ρ )

− c_s^2 +

x]^+ = x g(ρ ,c_a^2 (ρ c_s^2 c_a^2 (ρ c_a^2 (ρ g

EW(ρ ρ

EW(ρ

EW(ρ ρ length ρ ρ

Z(ρ EZ(ρ EW(ρ

EZ(ρ ) EW(ρ ) + 2 ρ^2 (c_s^2 +

ρ EZ(ρ EW(ρ

c_z^2 (ρ ) = )EZ(ρ )/ρ^2 . (27)

c_z^2 (ρ c_z^2 (ρ successively EZ(ρ ), EW(ρ c_a^2 (ρ I_w(t (IDC) I_c (t I_w(t) = I_c (t) + c_s^2 A(t t

I_c (t) = EA(t)

Var A(t)

, t >

I_c (t c_a^2 (ρ ).

I_i (n) = (ES_n )^2 nVar S_n

n approximate c_a^2 (ρ I_i (n(ρ n(ρ ρ ,

n(ρ ) = ρ I_i (∞ )/ )^2

where x x.

c_a^2 (ρ ) → need c_a^2 (ρ ) > c_a^2 (ρ ) → 0.

D

3/ / / /

D(α ,k k α nk + jα n and j, ≤ j ≤ k− n ≥ k. k nk n + k n D(α ,k)

D(α ,k α EW(ρ ρ , 0 nk, n ≥

EW(ρ ) = 2 (k− ( 1 . 0 (31)

g ≡ c_a^2 (ρ ) = and

c_a^2 (ρ ) = ρ^2 k− ) ,

c_a^2 (ρ ) → c_a^2 (ρ ) > c_a^2 (ρ k− c_a^2 (ρ D(α ,k) 1 1/ 1/ c_a^2 / = (k− / k = c_a^2 / = c_a^2 +) = c_a^2 / = c_a^2 − ) = 0.

D(α ,k) 1 →

1/ k = / / yield c_{a1}^2 = EW_1 = c_{a2}^2 = EW_2 = c_a^2 (ρ_1 ) = 0 α r = 2 yields c_{a1}^2 = r = α (ρ_1 ,ρ_2 ) = 1/ c_d^2 (ρ_1 ,ρ_2 ) = 80/ g = EW_2 = 20/9 ∼ EW_2 =

c_{ai}^2 (ρ i = ρ_1 and ρ_2 where ρ_{1 2} c_{a1}^2 (ρ_1 ρ_1

c_{a1}^2 (ρ_1 ). ρ_1 approximately c_{a2}^2 (ρ_2 ) = c_{a1}^2 (ρ_2 c_{a1}^2 (ρ_1 c_{a1}^2 (ρ_2

c_{a2}^2 (ρ_2 ) = c_{a1}^2 (ρ_2 ).

Then c_{a1}^2 (ρ ρ ρ_{1 2}

SCV =

g ≡ c_{a1}^2 ∼ c_{a1}^2 ∼ c_{a2}^2 ∼ ± parameters with c_{a1}^2 = c_{a2}^2 = functions with c_{a1}^2 = c_{a2}^2 ∼

Poisson.

ρ at

r = r =

before after

c_{0i}^2 (ρ c_{0i}^2 (ρ_1 c_{0i}^2 (ρ_2 ρ_1 and ρ_2 c_{0i}^2 (ρ_1 c_{0i}^2 (ρ_2

c_{0i}^2 (ρ j and k ρ_j and ρ_k for which c_{0i}^2 (ρ_j c_{0i}^2 (ρ_k i j and k c_{0i}^2 (ρ c_{si}^2 for ρ ∼

ρ c_a^2 (ρ c_s^2

both

before c_{ai}^2 (ρ ρ c_{ai}^2 (ρ ρ ρ ρ_− , ρ_+ ρ_− = ρ_+ = . (33)

c_{ai}^2 (ρ c_{aiL}^2 (ρ ) = c_{ai}^2 (ρ ρ_{− +} and c_{aiU}^2 (ρ ) = c_{ai}^2 (ρ ρ_{− +}

c_a^2 (ρ

ρ c_a^2 (ρ ρ

Having c_a^2 (ρ ρ ρ

ρ instead n t c_a^2 (ρ

n n

c_a^2 (ρ ρ c_a^2 (ρ

References

Prentice-

Commun.,

Kra ..

Process,’’

358. Management Sci.,

Networks,’’ Teletraffic

Management Science,

Networks,’’

Oper. Res., 2

Networks,’’ c_a^2 (ρ ) = c_a^2 (ρ ) = ρ ρ ± ± 0.22 M/M/1

approximation heavy-traffic c_{a9}^2 = c_{a1}^2 new r = 2 ± ± 0.013 M/M/1

decomposition approximations heavy-traffic c_{a8}^2 = c_{a1}^2