Topics Covered in Lecture 22

13-September-2002 • π_0(t + h) = π_0(t)[1 − λh + o(h)] + π_1(t)[μh + o(h)]

• Kolmogorov differential equation. dπ_0 dt = −λπ_0(t) + μπ_1(t) dπ_k dt = −(λ + μ)π_k(t) + λπ_{k−1}(t) + μπ_{k+1}(t).

• in steady state flow in = flow out. The equations become λπ_0 = μπ_1 (λ + μ)π_k = λπ_{k−1} + μπ_{k+1}, k = 1, 2, . . . πQ = 0 π_k = (_λ μ ) π_{k−1} = (_λ μ )_k π_0 ∞∑ k=0 π_k = 1

π_0 ∞∑ 0 ( λ μ )_k = 1

π_0 = 1 − λ μ π_k = ( 1 − λ μ ) ( λ μ )_k

• The M/M/1 Queue # of jobs in the system = ρ 1 − ρ Here ρ = traffic intensity

• Little’s result E[R] = λE[N] E[R] = ∞∑ k=0 k λ π_k. =^{1/μ}_{1−ρ}