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Solved Exercise 2

You are helping the medical consulting firm Doctors Without Weekends set up
the work schedules of doctors in a large hospital. They’ve got the regular daily
schedules mainly worked out. Now, however, they need to deal with all the
special cases and, in particular, make sure that they have at least one doctor
covering each vacation day.

There are n doctors at the hﬁspitél,_aﬁd doctor i has a set of vacation days
S; when he or she is available to work. (This may include certain days from a
given vacation period but not others; so, for example, a doctor may be able to

work the Friday, Saturday, or Sunday of Thanksgiving weekend, but not the
Thursday.)

Give a polynomial-time algorithm that takes this information and deter-
mines whether it is possible to select a single doctor to work on each vacation
day, subject to the following constraint .

'1,;1 @ For a given parameter ¢, each doctor should be assigned to work at most
[
|

¢ vacation days total, and only days when he or she is available.

The algorithm should either return an assignment of doctors satisfying these

~ constraints or report (correctly) that no such assignment exists.
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Solved Exercise 2

You are helping the medical consulting firm Doctors Without Weekends set up
the work schedules of doctors in a large hospital. They’ve got the regular daily
schedules mainly worked out. Now, however, they need to deal with all the
special cases and, in particular, make sure that they have at least one doctor
covering each vacation day.

Here’s how this works. There are k vacation periods (e.g., the week of
Christmas, the July 4th weekend, the Thanksgiving weekend, . . . ), each
spanning several contiguous days. Let D; be the set of days included in the
j vacation period; we will refer to the union of all these days, U;D;, as the set
of all vacation days.

There are n doctors at the hospital, and doctor i has a set of vacation days -
S; when he or she is available to work. (This may include certain days from a
given vacation period but not others; so, for example, a doctor may be able to
work the Friday, Saturday, or Sunday of Thanksgiving weekend, but not the
Thursday.)

Give a polynomial-time algorithm that takes this information and deter-
mines whether it is possible to select a single doctor to work on each vacation
day, subject to the following constraints.

EL;; e For a given parameter ¢, each doctor should be assigned to work at most
\ = cvacation days total, and only days when he or she is available.

_“ e For each vacation period j, each doctor should be assigned to work at
most one of the days in the set D;. (In other words, although a particular
doctor may work on several vacation days over the course of a year, he or
she should not be assigned to work two or more days of the Thanksgiving
weekend, or two or more days of the July 4th weekend, etc.)

The algorithm should either return an assignment of doctors satisfying these
 constraints or report (correctly) that no such assignment exists.
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Holidays

Holidays

Doctors Doctors

Source Source

(a) (b)

Figure 7.23 (a) Doctors are assigned to holiday days without restricting how many
days in one holiday a doctor can work. (b) The flow network is expanded with “gadgets”
that prevent a doctor from working more than one day from each vacation period. The
shaded sets correspond to the different vacation periods.
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