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QO "CU= ��TmaQ@ w u}}=B x@ q=@ R= �� xiQ] wO u=Q=t}@ u=} QH =yu; u=}t xm Ov=xOW
[14]"CU= xDiQo s=Hv= j}kO CQwYx@ 'xiOy OvJ w |}xQwO OvJ pOt u}= pL 'xt=O=
x@ xm CU= xOWv Ci=} |k}kLD xm OQm u=}@ u=wD|t 'u}W}B |=yxr=kt |UQQ@ =@

64



1/
1|

xQ=t
W'

34
�1

|xQ
wO'

�13
97

u=DU
@=D�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt =yQDt=Q=B "3"3

|}xv} Ry �hr=
&j 2 N O}OH u=DUQ=t}@ E=OL= |=Q@ C@=F |xv} Ry %ffj

&s |v=tQO CtON C}iQ_ OL=w Qy |=R=x@ |R=Ov=x=Q |xv} Ry %cfs
"s |v=tQO CtON C}iQ_ OL=w Qy |=R=x@ xaUwD |xv} Ry %crs

|}xv} RyQ}e �?
&s |v=tQO CtON |=Q@ i |D}atH RmQt |=[=kD %wsi

&j 2 H u=DUQ=t}@ w i |D}atH RmQt u=}t |xrY=i %dij
&j 2 E(s) u=DUQ=t}@ QO s |v=tQO CtON |x}rw= C}iQ_ %capsj
&s |v=tQO CtON |=Q@ j 2 H u=DUQ=t}@ C}iQ_ |xv}W}@ %Qsj

j 2 H u=DUQ=t}@ QO s |v=tQO CtON |R=Ov=x=Q u=mt= Qo = CU= l} Q@=Q@ %Psj
&CU= QiY CQwYu}= Q}e QO OW=@ xDW=O OwHw

"j 2 H u=DUQ=t}@ QO s |v=tQO CtON |x�=Q= C}i}m %qsj

=yQ}eDt "4"3
|R=Ov=x=Q j 2 F (s) u=DUQ=t}@ QO s |v=tQO CtON Qo = CU= l} Q@=Q@ %Xsj

&CU= QiY CQwYu}= Q}e QO 'OwW
Q}e QO 'OwW E=OL= j 2 N u=mt QO O}OH u=DUQ=t}@ Qo = CU= l} Q@=Q@ %Uj

&CU= QiY CQwYu}=
&j 2 H u=DUQ=t}@ x@ s |v=tQO CtON |=Q@ i |D}atH RmQt X}YND u=R}t %ysij

"j 2 H u=DUQ=t}@ QO s |v=tQO CtON C}iQ_ |xaUwD u=R}t %EXsj

=yC}OwOLt w hOy `@=D "5"3
Min

X
j2N

ffjUj +
X
s2S

cfs
X

j2F (s)

EXsj +
X
s2S

crs
X

j2E(s)

EXsj

(1)

Max
X
i2I

X
j2H

X
s2S

qsj
dij1=2 ysij (2)X

j2H
ysij = wsi 8 s 2 S; 8i 2 I (3)X

i2I
ysij � capsj + EXsj 8s 2 S; 8j 2 E(s) (4)X

i2I
ysij � EXsj 8s 2 S; 8j 2 F (s) (5)

capsj + EXsj � Qsj 8s 2 S; 8j 2 E(s) (6)

EXsj � QsjXsj 8s 2 S; 8j 2 F (s) (7)

Xsj � psj 8s 2 S; 8j 2 F (s) (8)

Xsj �X
i2I

ysij 8s 2 S; 8j 2 F (s) (9)X
s2S

Xsj � jSjUj 8j 2 N (10)

Uj �X
s2S

Xsj 8j 2 N (11)

Xsj 2 f0; 1g 8s 2 S; 8j 2 F (s) (12)

|=yu=DUQ=t}@ j} Q] R= =yvD O}=@ |D}atH Rm =Qt |v=tQO |=yR=}v w =[=kD s=tD "4
"OwW hQ]Q@ xm@W QO OwHwt

QO OwHwt |D}atH Rm =Qt |xr}Uwx@ =yvD =yu=DUQ=t}@ |v=tQO C=tON C}iQ_ "5
"OwW|t p=eW= 'xm@W

"Ov=xOW xDiQo Q_v QO OwOLt CQwYx@ =yu=DUQ=t}@ hrDNt |=yVN@ C}iQ_ "6
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|R} Qxt=vQ@ wX}YND �|@=}u=mt x@ xiOy wO O}OH|[=} Q pOtl} |x�=Q= =@
u}= |=yhOy "CU= xOW xDN=OQB CtqU Cq}yUD |xm@W |L=Q] QO C}iQ_
|x�=Q= QO Cr=Oa uOQmxv}W}@ w Cq}yUD |xm@W |L=Q] |=yxv} Ry Vy=m pOt
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|R=UpOt |[=} Q CQwYx@ p@k CtUk QO xOWK} QWD |xr�Ut VN@ u}= QO

"OwW|t

=yxawtHt "1"3
&|D}atH Rm =Qt |xawtHt %I

&|v=tQO C=tON |xawtHt %S
&xOWv E=OL= w OwHwt |=yu=DUQ=t}@ pm |xawtHt %H

&E(s) � H 'OvDUy s|v=tQOCtON |=Q=O xm =yu=DUQ=t}@ R=|}xawtHt %E(s)

CtONOk=i xm OwHwt|=yu=DUQ=t}@ w xOWvE=OL=|=yu=DUQ=t}@|xawtHt %F (s)

&F (s) � H 'OvDUy s |v=tQO
"N � F (s) O}OH u=DUQ=t}@ E=OL= |=Q@ |O=yvW}B |=yu=mt |xawtHt %N

=yT}Ov= "2"3
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i � ri

qi
� k k = 0; 1; :::; qi (18)
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...
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x 2 X; si 2 R+ (19)
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|DrwO |mWRB swra x=oWv=O wO |=Q=O u=DU= u}= "CU= xDiQo Q=Qk u=Q}= RmQt QO
|=yu=DUQyW "CU= QyW 110 w u=DUQyW 31 w �u=W=m w u=yiY=� pkDUt
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EXsj � 0; integer 8s 2 S; 8j 2 H (15)

xm Ovm|t xv}tm =Q Cq}yUD |xm@W |L=Q] R= |W=v |=yxv} Ry pm 1 hOy `@=D
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xOW x�=Q= u; uOWQD=Q=m |=Q@ uwr}UB= C}OwOLt VwQ |=Q@ |vwo =vwo |=yxaUwD
pL=Qt "OQm xQ=W= xDi=}xaUwD uwr}UB= C} wOLt VwQ x@ u=wD|t xrtH R= xm CU=

[15]%R= Ov=CQ=@a xDi=} xaUwD uwr}UB= C}OwOLt VwQ
"OwW|t ?=NDv= |rY= hOy `@=D u=wvax@ hOy `@=wD R= |m} "1

Q=Okt u} QDy@ w OwW|t pL xr�Ut 'hOy `@=wD R= |m} uDiQoQ_vQO =@ Q=@ Qy "2
"O};|t CUO x@ u;

'OwW|t ?=UL hOy `@=D Qy Q=Okt u} QDO@ '|i=Qowm}Umr VwQ R= xO=iDU= =@ "3
`@=D xm |D}OwOLt uDiQoQ_vQO =@ |aQi hOy `@=wD |R=Uxv}y@ xm CQwYu}O@
`@=D Qy Q=Okt u} QDO@ w s=Hv= 'Ov=t@ |k=@ OwN Q=Okt u} QDy@ QO |rY= hOy
XNWt |aQi hOy `@=D Qy u} QDO@ w u} QDy@ |xR=@ w OwW|t u}}aD hOy

"OwW|t
[fmax
i ; fmin

i ] (16)

ri = fmax
i � fmin

i (17)
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1. neonatal intensive care unit (NICU)
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