
FORMULARIO

• Cola M/M/1

pn = (1− ρ)ρn n = 0, . . . (ρ = λ
µ
)

L =
ρ

1− ρ ; Lq =
ρ2

1− ρ ; W = 1
µ(1− ρ)

; Wq =
ρ

µ(1− ρ)

• Cola M/M/1/k

pn =
1− ρ

1− ρk+1
ρn n = 0, . . . , k; (ρ =

λ

µ
6= 1) (pn =

1

k + 1
ρ = 1);

λEF = λ(1− pk) λPERD. = λpk; L = E[N ]; . . .

• Cola M/G/1

L = ρ+
ρ2 + λ2σ2

S

2(1− ρ)
... (ρ =

λ

µ
)

• Sistema Cerrado o Fuente Finita (m) con un servidor(M/M/1)

pn =
m!

(m− n)!
ρnp0 = (m− n + 1)ρpn−1 n = 0, . . . ,m (ρ =

λ

µ
) p0 = (1 +

m∑
n=1

m!ρn

(m− n)!
)−1

L = m− 1− p0

ρ
; Lq = m− 1 + ρ

ρ
(1− p0); Wq =

Lq

(m− L)λ
=

1

µ
(

m

1− p0

− 1 + ρ

ρ
); ...

• Cola M/M/c

pn =


1

n!

(
λ

µ

)n

p0 =
cρ

n
pn−1 1 ≤ n < c

1

c!cn−c

(
λ

µ

)n

p0 = ρpn−1 n ≥ c

(ρ = λ
cµ

) p0 =
1

(cρ)c

c!(1− ρ)
+

c−1∑
n=0

(cρ)n

n!

;

L =
(cρ)cρ

c!(1− ρ)2
p0 + cρ; Lq =

(cρ)cρ

c!(1− ρ)2
p0; ...

• Cola M/M/c/k

pn =


1

n!

(
λ

µ

)n

p0 =
cρ

n
pn−1 1 ≤ n < c

1

c!cn−c

(
λ

µ

)n

p0 = ρpn−1 c ≤ n ≤ k

p0/
k∑

n=0

pn = 1 (ρ =
λ

cµ
) 6= 1

Lq = p0
(cρ)cρ

c!(1− ρ)2
[1− ρk−c+1 − (k − c + 1)(1− ρ)ρk−c]; λEF = (1− pk)λ λPERD. = pkλ; ...

• Sistema Cerrado o Fuente Finita (m) con c servidores (M/M/c)

pn =



 m

n

 (
λ

µ

)n

p0 1 ≤ n ≤ c

 m

n

 n!(λ/µ)n

c!cn−c
p0 c ≤ n ≤ m

p0 = /
m∑

n=0

pn = 1; L = E[N ]; λEF = λ(m−L); ...


