
�13
92

u=DU
tR�

'h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt

91
�83

"X
'2|

xQ=t
W'

29
�1

|xQ
wO

O
ri

gi
na

lA
rt

ic
le|xiOywO |xr�Ut l} |=Q@ u=Qm w xN=W sD} Qwor=

pta |=yj=]= |Ov@u=tR
�Q=}Wv=O� �Q@HvQ OtLt

OyWt |UwOQi x=oWv=O '`}=vY |UOvyt xwQo
�OWQ= T=vWQ� � u=} Qwie T=@a

u=QOvR=t uwvi w swra x=oWv=O '|UOvyt |vi |xOmWv=O

Qy *s=Hv= u; QO xm CU= �pta |=yj=]= |Ov@u=tR� Q=DWwv u}= QO xar=]t OQwt ẁ[wt
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|L=QH j=]= R= Qw_vt =Hv}= QO "OwW C}=aQ """w Cw=iDt |=yj=]= QO K=QH l} x@
|UQQ@ OQwt |xr�Ut w CU= |L=QH |=Q@ CND l} \ki pt=W xm CU= |}=[i
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"OW=@|t =DU}= ẁv R= Q=DWwv u}= QO EL@ OQwt |Ov@u=tR xm OwW|t
u; QO u=wD@ xm Ov=xOW |L=Q] |Qw] =yu=DUQ=t}@ |L=QH VN@ ,qwY=
Qo}O |[a@ w |YYND ,qt=m =yj=]= R= |[a@ &O=O s=Hv= hrDNt |=y|L=QH
xHwD =@ �� =Q Q=t}@ Qy pta u=mt= Q=DUQB QU "Ov=pta ẁv OvJ s=Hv= x@ QO=k
|Q=m xR=@ "Ovm|t XNWt hrDNt |=yj=]= =} j=]= QO �� V=|Q=t}@ ẁv x@
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Abstract
In this research, the operating room scheduling prob-
lem is studied. During recent years, this problem has
attracted many researchers in an e�ort to reduce costs
and raise the quality of health services. In this arti-
cle, a surgery is divided to four steps and the required
resources for each step are determined, where surgeons
and operating rooms are the main critical resources. For
this problem, a mixed integer programming model is de-
veloped, in which, assignment of patients to rooms and,
also, the sequence of patient surgery, are determined,
such that the bi-objective function, including additional
work costs and idle time costs of surgeons, is minimized.
This model is able to solve very small size problems in a
reasonable time. Thus, a branch-and-bound algorithm
has been developed to �nd an optimal solution, in each

node of which, a patient is assigned to a room. The se-
quence of operations for patients of a room and also for
patients of a surgeon is established using parent-child re-
lations of the search tree. Moreover, in order to prevent
the enumeration of repetitive nodes or the extension of
nodes that surely will not improve the best found so-
lution, four properties are developed. This algorithm
has been implemented in C++ programming language
and a set of test problems are generated to evaluate its
e�ciency and analyze the sensitivity of some parame-
ters. Based upon presented results, the solution time
is increased if each of the three following parameters
is increased: Number of patients, number of surgeons
or average number of possible rooms for each patient.
In addition, it seems that if 20% is added to the total
surgery time of each surgeon, this new time interval is
proper to be considered as the working time interval, and
longer intervals will not noticeably improve the quality
of the optimal solution. It is shown in this paper that
0.25 is the best suitable coe�cient for the idle gaps of
surgeons in the objective function.

Key Words: Operating room scheduling, branch-and-
bound algorithm
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