†

ABSTRACT

____________________________________ †

m O(m continuous

G(V,E,L V= n E⊆ V×V the L={l_{ik}(t)(i,k)∈ E l_{ik}(t ∞ i,k time t i i,k t

l̃_{ik}(t i,k∈ V.

C_i (t C_i (t i t function C_i (t function C_i (t) =_{k∈ V}Σ l̃_{ik}(t

C_i (t) =_{k∈ V} l̃_{ik}(t l̃_{ik}(t)≠l̃_{ki}(t

Denote x(t t l_{12} .x(t l_{21} . − x(t

1 2 3 l_{21} =4

l_{12} =1 l_{32}

l_{23} (t)= 4 6t − 2 1 1≤t ≤t <1 0≤t < x(t) = 1 0 − t ≤t ≤t < 0≤t <

must

x(t t =

C_i (t i t,τ

W_i (t,τ )=^Δ_t∫ τ C_i (y)dy

• •

•

i,k∈ V S_{ik}(t,τ i k (k≠i i t,τ ).

− i,k≠i,t,_{ik}(t,τ )>0. t_0, S_{ik}(t_0 ,τ τ τ_0, S_{ik}(t,τ_0 t. t→ 0

lim S_{ik}(t,τ ) .

S_{ik}(t,τ t and τ τ_{0 ik}(t,τ_0 )≤ S_{ik}(t^− ,τ_0 S_{ik}(t^+ ,τ_0 each t_0 τ S_{ik}(t_0 ,τ )≤ S_{ik}(t_0 ,τ^− S_{ik}(t_0 ,τ^+

(ls t ls = (v_0 ,t_0 v_1 ,t_1 v_m,t_m) v_0 ,v_1 v_m∈ V =t_0 <t_1 < <t_m <t + t denoted LS(t). (C(ls,t t ls C(ls,t) =^Δ_{i =0}Σ^{m− 1}

W_{vi} (t_i ,t_{i +1} ) + S_{vi ,vi +1} (t_i ,t_{i +1} )

+ W_{vm} (t_m,t)

T ls^* ∈ LS(T − ls∈ LS(T) C(ls^* ,T)≤C(ls,T) .

S_{ik}(t,τ W_i (t,τ S_{ik}(t,τ

T T m (m= T−

i m: W_i (m)=^ΔW_i (m,m+ i k m: S _ ik(m)=^ΔS_{ik}(m,m+ i≠kand S _ ii (m)≡0.

ls ls =(v_0 ,v_1 v_{T− 1} v_m∈ V m LS.

C(ls) =^Δ_{m=0}Σ^{T− 2}

W_{vm} (m) + S _ v_m,v_{m+1} (m) + Wv_{T− 1} (T−

T ls^* ∈ LS − ls∈ LS C(ls^* )≤C(ls) .

Ĝ(V̂,Ê,L̂ G(V,E,L G(V,E,L _

• V V T V = {v_0 ,v_1 v_{T− 1} − v∈ V} . P:V→ V V V.

v_i ∈ V P(v_i ). • E = v_i ,u_{i +1} )v_i ,u_{i +1} ∈ V 0≤i≤T− i i + P(v_i )=P(u_{i +1}

• L _ ={l _ (e _ )e _ ∈ E l _ v_i ,u_{i +1} =^Δ W_{P(vi )} (i) + S _ P(v_i P(u_{i +1} ) (i)

Ĝ from G s d s V V T− d v_{T− 1} ,d l _ v_{T− 1} ,d =^ΔW_{P(vT− 1 )} (T− Ĝ s and d LS C(ls G Ĝ O(V^2 T^2

Vand T

T W_i (t,τ S_{ik}(t,τ X_i (t) and Y_{ik}(t

t

T i∈ V, X_i (t t i i,k∈ V, i≠k, Y_{ik}(t t i to k t. X_i (t Y_{ik}(t

1. − i∈_i (t)← W_i t) 2. − i,k∈ V, k≠i

Y_{ik}(t)←_{0 t} X_i (τ )+W_i (τ ,t)+S_{ik}(τ ,t

3. − k∈_k(t)←_{i∈ V,i≠k, t} Y_{ik}(τ )+W_k(τ ,t

i∈_i (t

i i to k t X_i (τ τ i t is X_i (τ )+W_i (τ ,t)+S_{ik}(τ ,t i τ ,t τ Y_{ik}(t Y_{ik}(t X_k(t).

X_i (t Y_{ik}(t i and k

1. k← j− i∈_j (T)≤X_i (T t← T, ls .

X_k(t)=W_k t a. ls← (k .

3. l t X_k(t)=Y_{lk}(τ )+W_k(τ ,t).

b. ls← (k,τ ) . c. k← l, t .

T X_j (T t the k τ l k,τ

X_i (t Y_{ik}(t

X_i (t sequence. i∈ V t̂∈ T ls = v_0 ,t_0 v_1 ,t_1 v_m =i,t_m≤t̂ t̂ X_i (t̂ node i t̂ X_i (t̂). j − i∈_j (T)≤X_i (T X_j (T ls^* X_j (T

j∈ V t̂∈ T N X_j (t̂ t̂ N+ j. Proof t X_i (t Y_{ik}(t i,k) N N= N− N ls_N = v_0 ,t_0 v_1 ,t_1 v_m =j,t_m m≤N t̂] N+ j ls_{N− 1} = v_0 ,t_0 v_1 ,t_1 v_{m− 1} ,t_{m− 1} N− X_{vm− 1} (t_{m− 1} )≤C(ls_{N− 1} ,t_{m− 1} N

Y_{vm− 1 ,vm} (t_m) ≤ X_{vm− 1} (t_{m− 1} )+W_{vm− 1} (t_{m− 1} ,t_m)+S_{vm− 1 ,vm} (t_{m− 1} ,t_m) ≤

≤ C(ls_{N− 1} ,t_{m− 1} )+W_{vm− 1} (t_{m− 1} ,t_m)+S_{vm− 1 ,vm} (t_{m− 1} ,t_m) = C(ls_{N− 1} ,t_m)+S_{vm− 1 ,vm} (t_{m− 1} ,t_m) Y

X_{vm} (t̂) ≤ Y_{vm− 1 ,vm} (t_m)+W_{vm} (t_m,t̂) ≤ C(ls_{N− 1} ,t_m)+S_{vm− 1 ,vm} (t_{m− 1} ,t_m)+W_{vm} (t_m,t̂) = C(ls_N,t̂) . X

C(ls_N,t̂ ls_N have X_{vm} (t̂)=C(ls_N,t̂). j for which X_j (T)=C(ls^* ,T ls^* T j.

Proof LS_i (t t i

finite N − i∈ V, t̂∈ T lŝ∈ LS_i (t̂ − ls∈ LS_i (t̂) C(lŝ,t̂)≤C(ls,t̂ lŝ N N iterations X_i (t) i∈ V j sequence ls^* T X_j (T)=C(ls^* ,T). ls

Proof X_i (T T i X_j (T j X_j (T).

k=k_0 and t =t′ k_0 X_{k0} (t′ ls v_0 ,t_0 (v_{m− 1} ,t_{m− 1} k_0 ,t_m ls′ X_{k0} (t′ v_{m− 1} (called l t_m τ X_{vm− 1} (t_m v_0 ,t_0 v_{m− 1} ,t_{m− 1} X_j (T

Theorem

T t], t≤T t replacing T t interval.

• S_{ik}(t,τ ) i,k) /∈ E

• setting W_i (t,τ ) i

• θ (0 T S_{ik}(t,τ ) i,k∈ V t • N N+1.

i∈ V T, W_i (t,τ S_{ik}(t,τ k∈ V T T t = s

s Y_{sk}(t k∈ V k i i k∈ V Y_{ik}(t k.

i s

i i X_i (t s s

X_i (t Y_{ik}(t X_i (T

T

T T n nT n + T n + n + i W_i (t,τ S_{ik}(t,τ )

l_{ik}(t

T T T T

n n + n

vals.

REFERENCES

COM-28 Proceed- 75

COM-28

29

29

Graph,’’ 12

37 19 (1973).

22

Networks12

Networks 14 pp.