by

and

Abstract n k

D(k, n k n D(k, n n and/or k D(k, n D(n, k n k D(k, n n k D(k_n , n k_n as n k_n xn n

then k σ^2 D(k, n k n D(k, n n k n k ≡ k_n as n .

k_n n k, n or n

{D(i, j ≤ i ≤ k ≤ j ≤ n} =^d {D( j, i ≤ j ≤ n ≤ i ≤ k

where =^d k > n

Since D n n [D n) − n]/ n N σ^2 n where and N(m, σ^2 m σ^2 that [D(k, n) − n]/ n D̂_k n k where D̂_k k

D̂_k D̂_k

D(k, n k and n of D̂_k k

D̂_k / k as k α 2. D(k, n) − n]/ nk approaches α first n k k and n

[D(k_n , n) − n]/ nk_n as n (1.5) when k_n^1 → x as n < x ε 1. k_n as n k_n n k_n xn x x

D(xn, n) (x n where γ(x x (with γ α

xt t − x)/ x as t xt − x)/ x as t xt x − x)t + o(t x 1, )^2 t t as t

xn n + x)^2 n + o(n γ(x) = + x)^2 n n n + o(n n + o(n n

n n n + o(n). n n − general

xt t as t n^{− 1} D(xn, n) as n

γ(x

n n n k n n as n k n n k k n k + n − k × n

D̂_k

Let V(k, n D(k, n k n.

D(k, n) = D(k − n D(k, n − + V(k, n for k ≥ n ≥ D(k = k and D n) = n

D(k, n Π (k, n k + n − (k, n 3 ≡ i, j ≤ i ≤ k ≤ j ≤ n (k, n π 3 k + n − i + j i, j + i, j π

k − k − 1 k + n − 2 Π (k, n).

k ≥ n ≥ 1,

D(k, n) =_{1 ≤ l ≤ n} D(k − l) +

j=lΣ^{n V(k, j}

=_{1 ≤ l ≤ k} D(l, n − + i =lΣ k V(i, n =_{(k, n)}

(i, j)Σ

V(i, j . (2.4)

D(k, n

If V^2 (i, j) = V^1 (k − i, n − j ≤ i ≤ k ≤ j ≤ n D^2 (k, n) = D^1 (k, n).

k and n =^d

V^1 (i, j ≤ i ≤ k ≤ j ≤ n} =^d {V^2 ( j, i ≤ i ≤ k ≤ j ≤ n

{D^1 (i, j ≤ i ≤ k ≤ j ≤ n} =^d {D^2 ( j, i ≤ i ≤ k ≤ j ≤ n} .

If V(i, j ≤ i ≤ k ≤ j ≤ n k n n k k^{th} interdeparture time n is Δ(k, n) = D(k + n) − D(k, n with D n) = k ≥ n ≥ k n is S(k, n) = D(k, n) − D(k, n − . (2.6)

{Δ(i, j ≤ i ≤ k − ≤ j ≤ n} =^d S( j, i ≤ j ≤ n ≤ i ≤ (2.7) Remark. V(i, j ≤ i ≤ k ≤ j ≤ n {D(i, j ≤ i ≤ k ≤ j ≤ n

π

(i, j)Σ

V^1 (i, j) −

(i, j)Σ

V^2 (i, j) ≤ (i, j)Σ

V^1 (i, j) − V^2 (i, j)

and

1 ≤ j ≤ n

1 ≤ i ≤ k max D^1 (i, j) − D^2 (i, j)

≤ (k + n −

1 ≤ j ≤ n

1 ≤ i ≤ k max V^1 (i, j) − V^2 (i, j)

D(k, n)} n V(k, n V(k, n D ∞ ∞ J_1 D ∞ )^∞ topology.

Let V_n and D_n D ∞ )^∞ V_n = (V_{1n} , V_{2n} , ) D_n = (D_{1n} , D_{2n} , ) (3.1) V_{kn}(t) = n

j=1Σ^{[nt] V(k, j) − nt}^{, t ≥}

D_{kn}(t) = n (D(k nt − nt t ≥ for 0. If V_n V̂ in D ∞ )^∞ as n where V̂ D_n D̂ in D ∞ )^∞ as n D̂ = f(V̂ f : D ∞ )^∞ → D ∞ )^∞ defined by f_1 (x t) = x_1 (t) and f_k(x t) =_{0 ≤ s ≤ t} f_{k− 1} (s) + x_k(t) − x_k(s = x_k(t) −_{0 ≤ s ≤ t} x_k(s) − f_{k− 1} (s

k ≥ t ≥ 0. Proof. D_{1n} = V_{1n}

D_{kn}(t) = n (D(k nt] − nt) = n 1^{≤ l ≤ [nt]} max (k − l) +

j=lΣ^{[nt] V(k, j)} − nt} = n 0^{≤ s ≤ t} sup (k − ns − ns +

j=[ns]Σ

[nt]

V(k, j) − n(t − s)}

=_{0 ≤ s ≤ t}sup_{k− n} (s) + V_{kn}(t) − V_{kn}(s) + n V(k ns

V_{kn} V̂_k where V̂_k

0 ≤ s ≤ t

sup n V(k ns D ∞

D_{1n} D_{kn} ( f_1 (V_n f_k(V_n f_1 f_k D ∞ )^∞ → D ∞ )^k k f . Remark

nt k

i be ρ_i = i

D̂ D(k, n Π (k, n T_k(t k + (t_0 , t_1 t_k t_0 = t_k = t k.

Corollary. D̂ ≡ {D̂_k : k ≥ ≡ f(V̂) ≡ {f_k(V̂_1 V̂_k k ≥ 1}

D̂_k(t) = sup{ i =1Σ k [V̂_i (t_i ) − V̂_i (t_{i − 1} t_0 , t_1 t_k) ∈ T_k(t)} (3.3)

k ≥ 1. 1/ V̂ Δ̂

k k-dimensional k

Let B̂ = (B̂_1 , B̂_2 , D ∞ )^∞

m V(k, n k ≥ 1, n ≥ m) = V m)^2 V̂ B̂ where B̂ D̂ f(B̂ f Δ̂ Δ̂_k = D̂_{k+1} − D̂_k, k ≥ Δ̂_0 = D̂_1

Δ̂_0 B̂_1 , Ŷ_k B̂_{k+1} − i =0Σ k− 1

Δ̂_i Δ̂_k(t) = Ŷ_k(t) −_{0≤s≤t}inf Ŷ_k(s) ≡ Ŷ_k(t) + Î_k(t k ≥ 1 . (3.4)

Δ̂_1 Δ̂_k Î_1 Î_k k Δ̂_i (t) = Ŷ_i (t) + Î_i (t), Δ̂_i (t) ≥ 0, Î_i (t Î_i =

∫_0^t 1{Δ^^_i (s) ≠ 0}dI^^i (s) = 0

≤ i ≤ k and t ≥ k Δ̂_1 Δ̂_k k Σ having elements Σ_{ii} = 2σ^2 ≤ i ≤ k, Σ_{i,i +1 i + i}^2 ≤ i ≤ k − Σ = 0 R = I − Q Q_{i,i +1} = ≤ i ≤ k − Q = 0 otherwise. Proof. V_n B̂ f(σ x) f(x f D̂ = f(σ B̂) f(B̂ Δ̂_1 Δ̂_k Î_1 Î_k

Δ̂_1 Δ̂_k

dΔ̂_0 = dB̂_1 dΔ̂_k = dB̂_{k+1} − i =0Σ k− 1

dΔ̂_i + dÎ_k . (3.5) dΔ̂_0 = dB̂_1 dΔ̂_1 = dB̂_2 − dB̂_1 + dÎ_1 dΔ̂_k = dB̂_{k+1} − dB̂_k − dÎ_{k− 1} + dÎ_k , k ≥ 2 . (3.6) Δ_0 Z = X + YR Z = (Δ̂_1 Δ_k), X X_i = B̂_{i +1} − B̂_i and Y = (Î_1 Î_k). Remarks ^ B̂_i

Δ̂_1 Δ̂_k Δ̂_1 B̂_2 B̂_1, Δ̂_1 =^d 2 σ B_1 . Hence, Δ̂_1 E[Δ̂_1 = 2σ / π and E[Δ̂_1^2 ] = 2σ^2 Δ̂_k(t k and t.

k^{th} n^{th} n as n k n

Cso .. rgo .. rgo

O(n^{(a − 1⁄2)} log n) k is n^a n.

K and λ P(V(k, j) > x) ≤ Ke^x k, j and x, D(k, j D̂ f(B̂ a > 0,

1 ≤ j ≤ n

1 ≤ k n^a

D(k, j) − j − ^_k( )} = O(n^a logn

Remarks. D(k_n , n k_n xn^a < a < D̂_k k

Δ(k, n

1 ≤ j ≤ n

1 ≤ k n^a

Δ(k, j) − n [D̂_{k+1} ( ) − D̂_k( } = O(n^a logn

U_k : k ≥ K and λ P(U_k > x) ≤ Ke^x x > a > 0

1 ≤ k n^a

max_k} = O n

Proof. x_n,

P 1 ≤ k n^a max_k} > x_n

≤ 1 − − Ke^{xn} )^{na} .

x_n = (a + λ ,

P(A_n ) ≡ P(_{1 ≤ k na}max_k} > λ a +2

log n) ≤ 1 − − Kn^{− (a +} )^{na}

≤ 1 − − Kn^{− (a +} )^{na}

≤ 1 − n^a − Kn^{− (a +}

n^a − Kn^{− (a +} )

≤ 2Kn^{− 2} for n

using e^{− x} ≥ 1 − x − x) x − 2 x^2 − 3 x^3 − for

0 < x < n =1Σ ∞ P(A_n ) , P(A_n =

X_1 and X_2

1 ≤ k n^a

max_k} ≤ X_1 + X_2 log n n ≥

.. rgo

B̂_k

1 ≤ l ≤ n

1 ≤ k n^a max j=1Σ^{l V(k, j) − l B̂}k^{(l)}

= O n

Proof. m σ B̂_k(l lσ^2 1 ≤ l ≤ m K and λ {V(k, j)} V m k B̂_k

1 ≤ l ≤ n

max

j=1Σ^{l V(k, j) − l B̂}k^{(l)}^{> C log n + < Ke x}

C, K and λ V m

P(A_n ) ≡ P

1^{≤ l ≤ n}

1 ≤ k n^a max j=1Σ^{l V(k, j) − l B̂}k^{(l)}^{> C log n + x}n

≤ 1 − − Ke^{xn} )^{na} .

x_n = (a + λ P(A_n ) ≤ 2Kn^{− 2} for n sufficiently P(A_n = X_1 and X_2

1 ≤ l ≤ n

1 ≤ k n^a max j=1Σ^{l V(k, j) − l B̂}k^{(l)}

≤ X_1 + X_2 log n

y y^↑ (n) =_{1 ≤ k ≤ n}max y(k y_n = y^↑ (n n ≥ 1 . (4.2) n ≥ 1, y_1^↑ − y_2^↑_n ≤ y_1 − y_{2 n}.

Let D^∗ (k, n B̂, D^∗ n) B̂_1 (n) D^∗ (k, n) B̂_k(n) −_{1 ≤ j ≤ n} σ B̂_k( j) − D^∗ (k − j =_{1 ≤ j ≤ n} D^∗ (k − j) B̂_k(n) B̂_k( j

for n ≥ k ≥ e e(t) = t, t ≥ 0. a > D(k, j D^∗

1 ≤ j ≤ n

1 ≤ k n^a

D(k, j) − j − D^∗ (k, j)} = O(n^a log n

Proof. σ B̂_k(n D(k, n

j=1Σ^{n [V(k, j) − j]}

D′ n) B̂_1 (n) D′(k, n) =_{1 ≤ j ≤ n} D(k − j) B̂_k(n) B̂_k( j − . (4.4)

X_1 and X_2

D′(k, .) − D^∗ (k, .)_n ≤ D′(k − .) − D^∗ (k − .)_n +_{1 ≤ j ≤ n} max {σ B̂_k( j) B̂_k( j − } ≤ D′(k − .) − D^∗ (k − .)_n + X_1 + X_2 logn (4.5) ≤ k(X_1 + X_2 logn k n^a ,

σ B̂_k( j) B̂_k( j −

1 ≤ j ≤ n

1 ≤ k n^a

σ B̂_k( j) B̂_k( j − } = O n

Hence,

1 ≤ j ≤ n

1 ≤ k n^a

D′(k, j) − D^∗ (k, j)} ≤ n^a (X_1 + X_2 logn)

D′ D^∗ D and D′ X_1 and X_2 D .) − e(.) − D′ .)_n ≤ X_1 + X_2 logn and D(k,.) − e(.) − D′(k, .)_n ≤ X_1 + X_2 logn + D(k − .) − e(.) − D′(k − .)_n ≤ k n^a D(k, .) − e(.) − D′(k, .)_n n^a (X_1 + X_2 logn) = O(n^a logn k n^a .

y y^↑ (t) =_{0 ≤ s ≤ t}sup y(s y_t = y^↑ (t t ≥ 0 . (4.6)

y_1^↑ − y_2^↑_t ≤ y_1 − y_{2 t} . (4.7) a > 0

1 ≤ j ≤ n

1 ≤ k n^a

D^∗ (k, j) − ^_k( )} = O(n^a logn

Proof.

{ ^ ( t ≥ =^d {D̂(t t ≥ and {D^∗ (k t k ≥ t ≥ =^d {D̂_k t k ≥ t ≥ .

0 ≤ t ≤ n

1 ≤ k n^a

D̂_k(t) − D̂_k t } = O(n^a logn

D̂_k(.) − D̂_k ._n ≤ D̂_{k− 1} (.) − D̂_{k− 1} ._n + σ B̂_k(.) B̂_k ._n . (4.9) However,

1 ≤ k n^a

max σ B̂_k(.) B̂_k ._n

1 ≤ j ≤ n

1 ≤ k n^a j < s < j + 1

sup {B̂_k(s) − B̂_k( j) (4.10) ≤ X_1 + X_2 logn X_1 and X_2 (4.8).

Δ(k, n X_1 element X_2 X_1 ≤_{st} X_2 Eh(X_1 ) ≤ Eh(X_2 h X_i =^d distribution. V(k, n

V(k, n) =^d V n k ≥ n ≥

{Δ(k + n k ≥ n ≥ ≤_{st} {Δ(k, n k ≥ n ≥

V n) ≤_{st} Δ(k + n) ≤_{st} Δ(k, n k ≥ n ≥ 1 .

V(k, n) =^d V(k k ≥ n ≥ {Δ(k, n k ≥ n ≥ ≤_{st} {Δ(k, n + k ≥ n ≥

V(k + ≤_{st} Δ(k, n) ≤_{st} Δ(k, n + k ≥ n ≥ 1 . Proof. {Δ̃(k + n k ≥ n ≥ {Δ(k + n k ≥ n ≥ Δ̃(k + n) (k, n k ≥ n ≥ 1 . (5.1) Ṽ(k, n Ṽ(k + n) = V(k, n k and n.

Ṽ(k, n k ≥ n ≥ 1} {V(k, n k ≥ n ≥ Δ̃(k, n D̃(k, n Δ(k, n D(k, n Ṽ(k, n V(k, n).

Δ(k, n) = D(k, n D(k + n − } + V(k + n) − D(k, n) = [D(k + n − − D(k, n^+ + V(k + n) . (5.2) Hence, Δ̃(k + n) = [D̃(k + n − − D̃(k + n^+ + V(k + n) . (5.3)

D̃(k + n − − D̃(k + n) ≤ D(k + n − − D(k, n

k ≥ n ≥ m = k + n in D(k, n

D̃(k + n − − D̃(k + n) = D̃(k + n − D̃(k + n − } + Ṽ(k + n − − D̃(k, n D̃(k + n − − Ṽ(k + n) = [D̃(k + n − − D̃(k + n −^+ + Ṽ(k + n − − [D̃(k, n) − D̃(k + n −^+ − Ṽ(k + n) = [D̃(k + n − − D̃(k + n −^+ + V(k + n − + [D̃(k + n − − D̃(k, n^− − V(k, n) ≤ [D(k + n − − D(k, n −^+ + V(k + n − + [D(k, n − − D(k − n^− − V(k, n) ≡ Z

Z = D(k + n − D(k, n − } − D(k, n − + V(k + n − − D(k− n D(k, n − + D(k, n − − V(k, n) = D(k + n − − D(k, n) .

n = k,

D̃(k + n − − D̃(k + n) D̃(k + (Ṽ + + Ṽ(k + Ṽ − [V + + V(k D(k = D(k + − D(k .

n ≥ Δ̃(k, n k ≥ Δ̃(k, n) ≥_{st} V n

{Δ(k + j, n k ≥ {Δ̃(k, n k ≥ R^∞ as j .

Δ̂_k(t) = D̂_{k+1} (t) − D̂_k(t). V(k, n V_n V̂

V(k, n) =^d V n k ≥ n ≥ {Δ̂_{k+1} (t k ≥ t ≥ 0} ≤_{st} {Δ̂_k(t k ≥ t ≥ 0} k ≥ 1.

V(k, n) =^d V(k k ≥ n ≥ {Δ̂_k(t k ≥ t ≥ 0} ≤_{st} {Δ̂_k(t + u k ≥ t ≥ 0} u > 0.

Proof.

n = O

D(k_n , n D(n, k_n k_n is n

then

n lim n^{− 1} D(xn, n) = + x)^2 x > 0 .

Proof. xtqueues t − x)/ x as t x > n and x^2 n x^2 n − x^{− 1} )^{− 1} = 2x − n x^2 n + o(n x^2 n x − n + o(n through n x^2 − 2x + n + o(n queue n x^2 − 2x + n n is x^2 n + o(n x −^2 by x.

x < n^{− 1} D(x^2 n, n) =^d n^{− 1} D(n, x^2 n n′ = x^2 n n^{− 1} D(n, x^2 n) = (x^2 )D(^2 , n) + o

(x^2 )D(^2 , n) → x^2 x 1 + 1 2 = (x +^2 n .

For x = n n similarly.

1≤ j≤n 1≤i xn max (i, j = O n

D(xn, n) ≤ O(n log n D(xn, n O(n).

associated

V(i, j ≤ i ≤ k ≤ j ≤ n

(i,j)Σ

V(i, j k − 1 k + n − 2 paths π in Π (k, n

Proof. kn V(i, j D(k, n) ≤_{st} S_π : (k, n where S_π , (k, n

S_π =^d

(i, j)Σ

V(i, j)

π. Proof.

n lim n^{− 1} D(xn, n path-independence bound.

EV = constants K and λ P(V > x) ≤ Ke^x x > γ(x γ(x) ≥ 1, γ(x + y) (x) ≥ y and γ(x) = xγ(x^{− 1} x, y >

n lim n^{− 1} D(nx, n) (x

and

n lim En^{− 1} D(nx, n) (x) =

x > γ(x) ≥ x + E V V ≥ 1 + x ≤ x ,

1 + xE V V }) ≥ 1 + x < x ≤ 1 (6.3)

and γ(x) ≤ + a^∗ + x where

a^∗ ≡ a^∗ (x) = inf > + x)h(a) > + x + x) − x log (6.5) and h(a) =_θsup {θa − log Ee^{θ[V m) −} (6.6) Proof. Π (xn, n ϕ (x, n) = e^{nψ (x) + o(n)} ψ (x) = + x + x) − x log Let π_n Π (xn, n S_{π n} π_n

P(S_{π n} > + a + x)n) = e^{− + x)nh(a) + o(n)} where h

P(D(xn, n) > + a + x)n) ≤ 1 − − e^{− n + x)h(a)+o(n)} )^{ϕ (x, n)} . (6.7) a = a^∗ (x h(a) > h(a^∗ h(a) < h(a^∗ any a > a^∗,

n =1Σ ∞ P(D(xn, n) > + a + x)n) ,

n lim n^{− 1} D(xn, n) ≤ + a + x

n^{− 1} D(kn, ln k and l

X = 0,

− X_n = D(kn, ln) − V

and − X_{m,n} be − X_{n − m} V′(i, j) = V(i + km, j + lm

for k = l = 1, X_{n − n} = − X_{n − n} = V(n, n) + V(n − n V(n, n −

X X_n ≤ X_m + X_{m,n} ≤ m ≤ n Xsatisfies

X_{(n − k,nk} : n ≥

k X_{m,m+k} : k ≥ 0} =^d {X_{m+ m+k+1} : k ≥ 0} m

E(X_{01}^+ ) n^{− 1} D(kn, ln η(k, l

kand l n l,

n 1 D l kn , n = l 1 n l D k l n , l l n → l 1 η(k, l n

D l k l , l ≤ D( , n) ≤ D l k l( l ] + ,

where n^{− 1} D l k l , l = n 1 D(k l ) → l 1 η(k, l)

and

n^{− 1} D l k l( l( = n 1 1 1 D(k( l(

→ l 1 η(k, l n

x x γ(x + y) (x x

x y γ γ γ x n^{− 1} D(nx, n

n γ

γ(x + y) (x) ≥ y γ

D((x + y)n, n) ≥ D(xn, n) +

i xn 1Σ i (x + y)n

V(i, n) .

k k k ≤ k ≤ min , n

γ(x) ≥ x > x,

D(xn, n) > D n n D(k, n) =^d D(n, k n and k γ(x) =_nlim n^{− 1} D(xn, n) =_nlim n xn xn 1 D(xn, xn ) =_nlim n xn xn 1 D(xn , xn) = xγ(x^{− 1} ) .

Ee^{θ[V −} = )^{− 1} e and h(a) = a − + a) . (6.8) a^∗ + x a − + a = + x + x) − x log x , x = a^∗ − + a^∗ ) = yielding a^∗ =_nlim n^{− 1} D(n, n) ≤

V(i, j / h(a) = + a + a) + − a − a / ≤ a < h(a) for a ≥ 1. For x = 1,_{a → 1−}lim h(a) = a^∗ = γ ≤ γ =

k_n n when k_n as n D̂_k k xn^a n n^{− a)/2} for any x > a < a <

Let D̂ = f(B̂ α

n lim n^{− 1} D̂_{xn}(n) x

n^{− 1⁄2} D̂_{xn} x as n (7.2) x > 0.

Proof. n^{− 1} D̂ (kn j and k − X_n = D̂ (n − X_{m,n} be − X_{n − m} B_i′(t) = B_{i +km}(t + lm) − B_{i +km}(lm X X_{0n} ≤ X_{0m} + X_{m,n} ≤ m ≤ n X

kn × ln i,j

W(i, j) =_{j− 1≤t <j} B_i (t) − B_i ( j − } . (7.3)

D̂ (kn) ≤_{( ,kn)}

(i,j)Σ

W(i,j) + W( ,kn . (7.4)

π W(i, j i, j)

W(i, j n^{− 1} D̂ (kn n γ̂(x x γ̂(x + y) ^(x x x y γ̂ γ̂ overall, γ̂ x n^{− 1⁄2} D̂xn =^d n^{− 1} D̂_{xn}(n n that γ̂(x) x α.

D̂_n unnormalized n . n^a < a < n^{− a)/2}.

n^{+ a)/2}

D(xn^a , n) − D n) x

for α < a < 1. Proof.

n^{+a)/2}

D(xn^a , n) − D n) = n^{+a)/2}

^_{xna} +

n^{+a)/2}

D(xn^a , n) − n − ^_{xn}a − n^{+a)/2}

D n) − n . (7.5)

α x

V(k, n) = V(k k and n {V(k k ≥ EV(k = k and/or n .

kand n,

D(k, n) = (n − M_k + S_k where

M_k = V(i ≤ i ≤ k S_k = V + + V(k . (8.2)

D(k, n k M_k and S_k. For M_k

V^{2 2} [D(k, n) − k]/ k N σ^2 k .

Proof. k^{− 1} i =1Σ k V(i^2 k k^{− 1} V(k^2 → k k^{− 1⁄2}M_k → k k^{− 1⁄2}(S_k − k) N σ^2 k . kand n V^{2 2} a_k and b_k M_k − a_k]_k M^∗ as k .

n_kb_k/ k → k

[D(k, n_k) − k − a_kn_k]/ k M^∗ + N σ^2 k , where M^∗ and N σ^2

n_kb_k/ k → k [D(k, n_k) − k − a_kn_k]/ k N σ^2 k .

n_kb_k/ k as k [D(k, n_k) − k − a_kn_k]_kb_k M^∗ as k .

Proof. b_k = o( k E[V^2 ] .

b^k

M_k − a_k , k S_k − k (M^∗ , N σ^2 k

where M^∗ and N σ^2 M_k b_k = o( k S_k − M_k M_k F of V M_k = m_k, S_k − M_k k − F(x) (m_k k cdf F(x S_k − M_k − k]/ k given M_k N σ^2 M_k independence.

k D(k, n_k) − k − n_ka_k = k (n_k − M_k − n_ka_k + S_k − k ,

If a_kM_k mwith a_k → k then

a_{xn} n D(xn, n) m

x > 0.

Proof.

a_{xn} n D(xn, n) = a_{xn} n (n −_______ M_{xn} + a_{xn} n S_n ;

M_n S_n.

If V(i i

[D(k, n_k) − k] k N(m k

k^{− 1⁄2}n_k log k → mas k and

D(xn, n) xn) n .

Proof. M_k/logk k .

D(n, n n log n n

limit γ(x

n (D(xn, n) (x)n n 0.

f(B̂ Δ̂_1 = D̂_2 − D̂_1 E[Δ̂_1 = 2σ / π Δ̂_k k Δ̂_1 Δ̂_k α 2.)

n n V(i, j i ≥ j ≥ V(i >

V V n n .

Acknowledgment.

References

Holt,

process.

Cso .. rgo

Cso .. rgo

J.

Adv.

Ann. Probab.

Stochastics spaces.

Methodology

exclusion.

158.

Francisco.

equilibria. 1, 261-290. Theor.

Wiley, Chichester.

networks.

Z.

85. 30, 619-635. n^{th} queue

∞ )^∞