
Quantities of interest of Markovian Queueing Systems
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Û = 1− π0

ϱ 1− π0 1− e−ϱ ϱ
1− ϱK

1− ϱK+1

average number of

costumer in the system

x =
∑∞

i=0 iπi

ϱ

1− ϱ
mϱ+

mmϱm+1

m!(1− ϱ)2
π0 ϱ

ϱ(1− (K + 1)ϱK +KϱK+1)

(1− ϱK+1) (1− ϱ)

average time spent

in the system

ϑ = x/λin

1

µ (1− ϱ)

x

λ

1

µ

(1− (K + 1)ϱK +KϱK+1)

µ (1− ϱK) (1− ϱ)

average service time

ϑs =
1

µ

1

µ

1

µ

1

µ

1

µ

average number of

costumers in the buffer

xb = ϑbλin

ϱ2

1− ϱ
x−mϱ 0

ϱ2(1−KϱK−1 + (K − 1)ϱK)

(1− ϱK+1) (1− ϱ)

average waiting

time in the buffer

ϑb = ϑ− ϑs

ϱ

µ (1− ϱ)

x

λ
− 1

µ
0

ϱ(1−KϱK−1 + (K − 1)ϱK)

µ (1− ϱK) (1− ϱ)

average number of

of busy servers

xs = x− xb

ϱ mϱ ϱ ϱ
1− ϱK

1− ϱK+1

utilization factor

of a single server

ϱ̃ =
xs

m

ϱ ϱ 0 ϱ
1− ϱK

1− ϱK+1
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