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Theorem (QED Erlang-B; Jagerman, 1974)
As n — oc, the following 3 statements are equivalent:

1. Customers: E, ~ —'?ﬁ for some v > 0;
2. Servers: prel— \/—iﬁ for some —o0 < < 0

3. Manager: n ~ R+ 3vR (square-root “staffing”);

in which case
o(=B) _ ¢(B)
= h(—f) = = = - \
7 1( ' ) c[)(_lﬁ) ([)(ﬁ)
where ¢, @, ® and h are the density, cdf, survival function and
hazard rate of N(0, 1) (standard-normal), respectively.

Note: Servers’ Occupancy = 1—%1, accounting for blocking.

Theorem (QED Erlang-C; Halfin & Whitt, 1981)
As n — oo, the following 4 statements are equivalent:
0. QED: B>, = a, for some 0 < a < 1;
1. Manager: na~R+pBVR., forsome 0<f3< oc;
s ~1 _ B
2. Servers: p~1 N
1

1
3. Customers: E[W, [W, > 0] = Tn #—3

S

in which case
8 1"
a = aff) = {14_!1(—;6)} .

which we call the Halfin-Whitt Delay-Function.

The Erlang-A Queue in the QED -Regime

Theorem (with Garnett & Reiman, 2002)

The following points of view are equivalent:

0. QED: P{IW, > 0} = «a, for some 0 < o < 1,

1. Manager: n~ R+0\R, for some —o0 < 3 < o0
B4+~

2. Servers: Occupancy ~ 1 — - \;% :

3. Customers: P{Ab} ~ ; for some 0 < v < o0;

Jn

in which case

aq1
7 h(B)
*\E h(—.ﬂ)}

which we call the Garnett Delay-Function(s);
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