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Abstract
For most service industries, the crew

scheduling or rostering is a major concern of the
management because the increasing cost of
service professionals. Such service workforce
includes transportation crews and hospital nurses,
who usually cannot be replaced by automated
technology. Nurse rostering problem (NRP) is a
typical case of year-round service crew scheduling
problems. Nurse rostering is difficult because the
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scheduler has to consider that complex hard
constraints (e.g. labor rules and hospital rules) and
soft constraints (e.g. nurse preference rules).
Moreover, hospitals in Taiwan require monthly
rosters which include a priori voluntary shifts and
the assignment of a leader for each shift. Such
constraints seldom appear in literature, and thus
make the problem more complicated. To tackle
this problem, we proposed a two-phase approach
to solve the offday scheduling and shift
scheduling respectively. Using a real-world
problem in Hisnchu General Hospital, which
involved around nineteen to twenty nurses with
six shift types in a month, as our case problem, we
developed CP models to solve the problem. It is
found that our results are significantly better than
the actual rosters implemented by the case
hospital.

Keywords : Nurse Rostering, Constraint Programming,
Two-Phase Approach.

)

FECAFE A4 RATTERE o W
T R LR BBk D E R RIRAE
FOrEE~ FRE)A T A R RFIRL- AL
ﬁm%&ééﬂ<ﬁﬁﬂ§imﬂ4l%iﬁﬁ
l”]i_V#IJI » AL P aw%}%ﬁf 355 (B2 X R #
FLR AE - #kfr'ﬁ“/f #1 FBRALEDILARE
FIFT b > SR 2 3TA L R A R GG
RLPFR > £ BanEm A fr gL 2 4
o RGBS o
FIE P A LT R Ak A | 2 PRI
B FRRIEA G0 I A FRITRAEY
ﬁ#ﬂﬁ%ﬁb&%»%'ga%iwﬁé
R F 72 R R R AR T RELS &
K”ﬁ*']) HBEEARAHITLZ RBEL R o Moo
AR ARG T B iﬁ&‘#k

FLH RTE J N BB IT2 AR R ¢



el s AU B BER TS 2
ARPITTARARG BAEE 2 B SHF PR o

WL EITRAT B e § e R
HHEFFFTEER > AR T A
BEECRFEENGR LRSS o B R
Woe P ok F T a2 MG - 2 RE
VHHE SRR FE R (Optimal Solution
Algorithm) £ jx ;¢ ;Eﬁ’ & ;2 (Heuristic
Algorithm) o ﬁx EREE NP L—Q SR EAS 1
PP REPRERERT FRZEFM RGO B
f# > 4p B %‘i"ﬁ&r Jaumard % « [8] ~ Millar #2
Kiragu[11] ~ Miller & 4 [12] ~ % & 7 [21] - %A @
PR R TRALH AW RFRRE >
A EE AR RIIR ’iv\ﬂ.ﬂ_@ Tl O T»ﬁ?r’ﬂab
B0 g5 B 4e g > - ETFEL LA
ﬁw&ﬁﬁﬁwimﬁ_ﬁmﬁbﬁﬁﬁ%ﬁ
/:ﬁ’ﬁ ESRIE-N . f"}?* > ﬂ»mﬁ;?
SV fRE OB i&%’z& pES (Tabu Search, TS) 4r
Berrada % 4 [1]; £ %1% & /% (Genetic Algorithm,
GA)4e 35 229 [24] 5 2 #0419 L % (Simulated
Annealing, SA)4r 3 45 ~[16] °

V- iR EFIT AT N
HF-g FE > A LW ER AT T
RfEBAFFER Z B HY > ¥ 3 4F2 A3k 4o
Chun % % [4]i8 * 342412 a_ﬁﬁﬂmgﬂ
B A Bk it Cheng ¥ A [5]4]*
' A2 & £ 4 505" (Redundant Modeling) -
fRETE A B PFTRYAE 5 Darmoni & A [6]i& * 2
#'JJ'FLi‘J;‘z‘ EPES ®] Rouen = % meFB ]?fzrgmj#k
FL k5 Hofs 4o BWIE[1S] ~ HRFF[19] B
£ [20]7% 38 * ‘“#'J*E}J/z RfRP IR R f‘?i%"i‘
ﬁﬁiiﬁ$?mﬁl*' TR ITR AL - IR
Blac /e ESE T { FHITF I

Bt 0§ EOVEIRA A PrTz £ R AR
FIRFIZ2ZFRE AP T HEHRAPN AR
LRPITRAE > X UFRE S S B R E 0
AS IR IPER - SR 22N B L e T
‘5ﬁﬁuﬁ% Bofs T BF EFTL L R B

FAFP TR AR BFIR AR V(T

A;;a+ o
= S GETAR PFIR A
2.1 T AR PFIRRE2

TP AR RFTR AT B d HEM AR S FIY

fRap s BT = F AT o RefEath AP
FIEET o b E p A g AR & e AT

3L o

i

AEpEITN RS R R TG
W RGET AR 2 F R o HARRE AT
1. #Em@AR
AR PITRAEY AR S - AR
RROFATEZERAR S K EHEEART
BT - EITITN o F b R EFER 0 EIEA
Re A a NoL NgZ k% 29 Nyiahdh
B DR BMEAT IR B
2. yTw|fE4E
i SN S SR RS S AN -
(1) 2 fFrrng - i siyrs] > @ F 46 51
(D)~ | RN = R(M)= a7 > ¥ - 5
PR (EFI0] S PFIE T LT
FRFLw > VL SW i H 72 -
(2) RiEFLL) f;; BB 2R R Y
off 271 %> ¥ — 572 265 BHrRRE
w12 SO o2 .
3. PErTHp
PIEHP RPN K 0 kP E o TR

LI 5 I A
4, I

e baRz RFTA AR F b o i ¥ AL
RErIa 3 ¥ - FEs > HAphp 40T ¢
(1) $#FTHFRE LR PR fFEIy o
(2) HIL A R FFH EITA R FLu| A G

D N-M-off£ SO -

ORESEEZ SN RS S AR L ER T
R RV e PITE R '4‘?§é’*
&R aaﬁiigkﬁgﬂgﬁ

FIW|IS L ¢ FL2_FIu| o
(4) FTRAR | HE - B EFIFIN(D N &
M) Zdpik- ¢B B ERA fEE
FIR AR o B ST RAR R BTSN S
AR EZ TTH| .
2.2 BEFH
BREZAAFRAZ ARG - 8T
v BﬁﬁL§Hu?u&1 *xaﬁ#qf’*ﬁ
Tr- R AES R BREE S b EE AR
FR S FLU| AT P FIY) Fé&\a?%«;‘ A& R~ aE
PFIL BRI S FLU AR~ ¢ FIE IR A R 21y
RAUFIR BV T > KRB R 5T
2o TIBET VARM T HE 20 B
aw?wakﬁgaﬁnmo

1. ARFAHR 1304 &0 44“$€EIE'J_F
L,£4F20;F§; I B A A
7 & Ny#EIE A B (Nursel I Nurse7) »



3 £ N3:E32 4 B (Nurse8 I Nursel0) ~

4 2 NozE@ A B (Nursell T Nursel4) ~
4 2 Ny A B (Nursel5 T Nursel8)£2
2 %2 Ny ?;EI“’ A B (Nursel9 £ Nurse20) o

2. TIM|GEET ¢ 3
BrIr1%] 1 9 (D) ~ ) R(N)E < (M) °
— 45 AR BT ] (off) ©
B RB(SO): LRl Z AT R A
B~ A B AR ﬁ?r
B~ e R~ :}}%Tﬁi‘i‘ T o
HAATERFIU(SW) | KT IR~ R~ 2
A~ AL R PRIE o
3. BIIPRER AR F Rk
WFLE PR 6 LR
| %RFIE P F 4 LERAER
S RIIAE P F3 LERAR o
4. FFRFLE[E KBACE 1 47 o
1 10 ApITd FR
fRmEL | R RER FE X ITG|p P
Nurse2 2~3~4-~7~8~18~20
Nurse5 5~6-~7
Nurse6 10~11~12~13
Nurse7 7~8~9~10
Nurse8 7~8~9
Nurse9 2~7~8 6
Nursell 2
Nursel2 11~12~13~14~15
Nursel3 14~ 15
Nursel6 16 ~ 21
Nursel8 2~20~21-~22
Nursel9 7~8
5. FTu|Agd

v FTAR # 1 Nurse2 ; /| & 4f % : NurseS ;

+ A ¥ ! Nursed -

§FIER LR

¢ "#EIZ A B Nursel3 °

# X %FI® X F : NurselO £ Nursell o
b R ATIRETE AR o FTE| 4R S B

“@gﬁﬁaﬂowﬁiﬁﬁﬂ%@%iﬁﬂ
TREET BB KRB AN A TR

WARPELBHEAL A FRLY KB
J;Ai‘»?rvp\_:.___ﬂf‘ /,& ﬁ » VOB IE — I/E";fifig‘ﬁjc’
2.3 B ":—%- F A2 1

1.

A
Hl: & p#EmEA

H3: # =#ZA B FFE Rl X o
H4: = =#Z AR FF5 % RiS5 % -
H5: & #5556 iF5 " kEL X o
H6: & =#m@ A B ikimd 5% o
H7: & /] Regd % Rz B AF »3bprT

PR I Bkt 15 % o
HS: EI“FEI“"ﬁ@%” T8 % 6% o

HY9: 7 @ Mk BXTs RBEFLH 248 o

H10: * %M P # o FLa\ | & o

H1l: | %MEP * FHvo FLo

H12: * fefsfewo 5T HpALS 1 X (Ko

H13: =~ ®fsd ] HEFLI 1 X RiRo
2. w4t

ABEFESUIL R LB T AR
2 pike

SI: fRiR= ot o0 fe e mm A | oo
S2: BIECP T et oA e iR R

LR

ﬁilhﬁﬁégazrm%&$%%afz
AROHY A e FIE® AR Wb
f%‘%f‘ﬁﬂ%éiggAﬁo

=~ Hest e

BB ERIEN L0 o A
FYCSES ) Sy iy B BIEE S T4
FT T A UHE Z LY o H B R
FLE (7 B0 HaE 8 R o 0t ST AT S
AT AP RATRCS A T -
&“ﬁipi°éﬁ¢ﬁ*€ﬂ%@wﬁ@@

sy ¥

Figiik o> FEI AT AR PR AFY R
ﬁﬂ‘ﬁﬁHW%¢$%&WNﬁﬁﬁﬁw
B FTIT ] dn R GRFTHER )@ P B iR B iR

AR 1T

¥ - Fbﬁ}i BRI RO AE 0 SRR
L e R A R AR R PrT 2 RiBp
Bf paREIp HUEA\,Z R TR T > ¥
I AR B 2 PERTH KRR B BRP KK
gc{@;;k. FREnETEL R UGBS
a L FE e

ﬁ%ﬁ%@’ﬁm@

¥ FE B S dp i EITITR LR N AR
S F o R RE T RSTS A  T
fe & % - 1 —F)»’"LI‘HEEET_

E/% "i'ﬁ'frm# IR
e sk
14 0 /B HILE



2ZHEAR -
¥k 'Pﬁ—;r\‘ i B E -“F\ﬁiﬂ"?
NI RERFFELERF RMEY S - FERE
BXE— BRI LT B RRERE

74-

= {work, off , swork, soff } » % #-1 ¥ & ki

Fruldginbd 2 2 @A R ne ¢ @A R
fcniEs ine{l,... Nst; #rrxcd s s

¢ N
- B LT AR %o rE - v @ LR
BB R i B p YRS g e 51 4
‘ !
R ]S %o I"f 71 5 BT ‘ N
e A R
H11- HI2 - HI3
H7 - H8 + HY ,
S18 82 =83

%]2 w3 ]I ﬁh*ﬁ—}\ 1\)‘3’*

FEFPEN 2 T R T .

2 5 ANEEF A PEE BN M’w FER
o %’.“f‘f’-%» P fx 2 %i}\%’fw* N 2Rk “’r%'ﬁia?]
AR B R TR L R o RS
o p F SR 3 LAE[18]

2 A FEBGYRREFE WP
Fe £ fiost e W FA | WS
AR | A H & KiEp & -
E g | 2 @, th Bl ~
AR oz R | TR R | GBP ik
BpEF R, T H o~ =8
il ;;? &E\ f; fi\ﬁ &) E
(Offday Bl vl | P
Scheduling) Bp k| & p ki
CEIES IR IES
o &L pe
2o
L A B #ic s A BFTi ~
RS NS %, ik Bl ~
2 thEBRp | AR B | BED Bk
ML % # - Bl ~
IR r?;;zsi;] i ; ® 51 jig & 5r
Ghift s | g | e
Scheduling) Ffrgm | & TER | ) BB
LR E|AR #e
B2 B | FIn| AN | RBETT
FTH| o #*
3.1 % - FFEC P R(Offday Scheduling) i3t

M‘? ﬁfi\ RKfEi B e FAMB o - 53
E‘ﬁﬁﬁﬁﬂ’F—aﬁﬂ%gﬁﬁﬁﬂ~
1ER e E p v REEREA R I B3
A ”’H{ﬁﬁf 5’. 2 “?F R TR E AR S

7\.

B R~ R B P
H 'J‘}ﬁ iv RPN R AT

[ =4

2 LA h R REE LR gk

lia
de{l,...,Ds}: A% %@ work % 1 i - off
Z IR~ swork % Fg 1 iF -~ soff & Fp £ R o
2. % - PEEE R
Cl: #Ef'i'*ﬁlfi’éili‘ll& Aig e :t;ﬂuj
C2: BEEmA gL g ko
C3: BEHEP7RBHETLE #ico
C4: % p1iT2 N3} Kz w4 R &
P %!i" A o
FhU AR .
Fh O REBES X o
A FE D R4 R o
@ RES FRES X o
e A RERARPITH T E
FIX fd v 83 15 % o
j‘fﬁl T #ch 5 6% o
BHAEIREBE S BTy (RETFLR] 2 8 o
¢&%&1H»ﬁ$#aégkﬁ
FEEA AL TR 7KK
X fco
Fefe @ 7% (Shift Scheduling)
:%&liﬁﬁi FITTH| ¥ R @
2 AR o A A FIEM AR AN 0F
p%ﬁ BFIFTR] o 3% ML %3_;\ -j\)g'* Th o
_ »étﬁgnd-_\;tg,;])\mﬁ |58 A 4 =,
‘ETFB*?#ﬂW”#
FTeRrie2 @A R o
FLE| > gz ELI’]"FI»E‘ fs
FEE_ o F|R AT o 5N A A
SEEER B
A @ FIHEID

-

Cs:
Ceo:
CT7:
Cs8:
C9:

B R

C10:
Cl1:

Cl2:
C13:

o

32 %
éﬁ
X

e

KB

3‘:‘3{"
\‘é

El;.m

i

> =

ETS ) \1‘

o
o LT

N

)

P

R Lt
X
i - R ita{s« e

J et lzt *‘\
U \?m
o -:F\— = .ﬂJ

= 3| < =
Nlud ;;j

P

; ‘#“

A

|
3 (»x.

)

-

3
=S
‘T

ﬁ

y

1 TT 4

P!
(\x.
s



X4 =1{D,N,M,off ,SW, S0} » % #-{E 57+ k&
%ﬁﬁw%mwd4 E@ AR ned P oEmA
ﬁ%n*ﬁﬁ%%dk%—wavw—gw;

$#E D49 IT-Ni | -MZ&=X %~
off %\» R~ SW £ 7k (75w ~ 0 & Hrkik
BILY| o
2. & Z PEEORITIL

Cl4: A% ~ & FT - Fri A f 1 15710 o

Cl5: @ A B RIEP o

Cl6: v 513 $ 4 #ic o

Cl7: | % 3 A % -

CI8: + g £ 4 #Kk

Cl9: v 71& p &> F 5 1 N3 b sz

W AR o

C20: /] R EF p B FF 1N F k&2
HEIEAR -

C2l: * & p a3 F I =N3uF &sz
W AR o

C22: * %M P # v FLo

C23: ~ &I P 28] & o

C24: /] =g P * $&v FLo

C25: ~ e fsdv FTHoHRFRLES 1 X R

C26: ~ ifsd | "R HEFR/BES 1 X RiE o

C27: A& FTETM A R4 P R 6 717 B5T
%ﬁ'{o

C28: A ¢ FrgfE@ A A F I /| 5717 ErT
%ﬁ'{o

C29: 4 ¢ FIE™ A R3-IPF < 517 @51
%ﬁ'{o

b AR PR RN 2
ERRE VRIS PR AR E I
% 3 97T o

23 ERETHNHEA

F U &P E
ARTELEIEY W

EN R PR [CE 2N
TRt Cl~C2 Cl4 -~ C15
H1 C3 Cl16 ~ C17 ~ CI8
H2 C4 C19 ~ C20 ~ C21
H3 Cs --
H4 Cé6 --
H5 C7 --
Ho6 C8 --
H7 C9 --
H8 Cl10 --
H9 Cl1 --
HI10 -- C22-~C23
Hl11 -- C24
H12 -- C25
H13 -- C26

S1 Cl12 --
S2 Cl13 -
S3 -- C27 ~ C28 ~ C29

r o BENERBESS A

##2 3 12 ILOG OPL Studio 3.0 #x 18 £ & 42
FF 18G Hz A2 Bhjap =% 27 7 5
%o%—“&#%ﬁ’ﬁlﬁfm Fepg g
®ARRBEE R D RFERG 10240 T RN
&g&ﬁaﬁ%o¢%ﬁﬁﬁﬁadﬁﬁpw
%*@éAJ#ﬁ*¢?ﬁ>%7ﬁW wm
2T AT REPE RN KRB R s
TELA o RfEsxg b e Ahgi A oo

Fohgk st & A Ul F BRE W
R o T dg 153 87 RIF e A0 2 2k o
AP o st xRz SR g2
B o A WG A RIS e X 20F R (HS)
R B PR G 10K 4 =08 ] =) A
RiBEC S 100% ~ (RiE2_ 51w 2 & (HI)® » F %711
AEFE 5H 3B 63 FIEW AR @
SIHRE oA L5 - X F A R FLL
b o His T el e 512 310> R0 2 A
;JJ;Z;\ 2:&‘1%?}:1% r_.CL:;gmﬁf]J%«-ﬁqu—
2 TiE R kA e S5 5 13
A y}ﬁ?‘;ﬁ‘mﬁ; —1: s 1A T #Efrﬁ)\/% ii.
ﬂﬁmﬁ < AR % F1EE ﬁ@*ipi’*”ﬂ
P E KRG - o mBEET EFEF R
L#ﬁo
’“Iﬁ%ﬁ* RSN N N6
CNT NS S g i 5 LR - I S
ol R ETTHCE & A B FTHRT I O
piRdIETIT L A F 22 PR X &
FEFTEA L RES o WFETSTIL A S % ik
%&?M%Bﬁﬁﬁﬁié£&%3%4’ﬂ
=3 BFIFIR L e ? L5 Bk B X Hc
AfER P 30E BApg <o TS B G 9 X
8% ~6 %X » ¥ irA J_ﬁlzkﬁ%ﬁajii’—:w\ﬁaiﬂ
%@ﬁﬁiwﬁﬁﬁipi’%ﬂ?ﬁﬁﬁﬁ
ERRES L IR SRR A S CO s
BN RiET A ez B ﬁi}’::}_-&&f:)
A3 132 2 AR a7V RF Brik
s i A A CE S -

<
—

e N
ﬁﬁﬁ>~

‘“'»%;m =

d Fik SR Ao u#k;r:ﬁ* = pyipk
%%%Efi“ﬂf’fﬂﬁﬁﬁﬁiéﬂk
Az & R ddoptifiez tfider g 9 prr
-%z%ﬁ?;;%‘g;;ggj—ki,u BIEER A E 1 L plggm
LR ITA o R FIR AT SR 0 K PEFIE R T RS



P AT A
RS T T S ‘
%Hé wpE R T\ﬁ*;,,& 2 3T 3
’ﬁﬂ/%ipﬁg/\ﬁi }l/}ﬁa_@gﬁ—__o—iﬁ-
%*%ﬁ%mﬁﬁﬁﬂ‘ﬁ%ﬁfiWAﬁﬁ
f’vi ARG 2B T - I A T
¥

—V&/

A BHEER

AT LA > FE g RPRIAE—HEZ AR
BFTL B o R E ’]‘#L 2 l‘bfx#kf«i’f&—}
FfFER AR PITR AL T W"“"Jgﬁééfﬁ;
-;% y /FJ ?L;J\g.r st_—\. o T‘ﬁ-ﬁ-rﬁ#pﬁ’g ’/\41,_41‘ °
1. ﬁzﬂﬂszﬂﬁyﬁé i FfREI AR BIIR
o RARP LA e RIS R 4 R
BEFLHON o T A H A PF LR fRE 8 AR Lt
RS AfROCHID R 1S A ER RfRE S 2
*’Kﬁﬁ’l’ﬂ#]% LI s - A A ]V}}Iﬂﬁ’—_ —;%ﬂ'ﬁi

?P’s
\\a

>~
]

N ( N
k]
7;.

fra
M

B LGRITIONRLD o KA

NE I AR PEITRIRE2 sk h 5 3. NP %
SR 25T o HEILHRANE A E 2 Py
2 f BE D MBI TR (g el R
f

Boobod R S S RS R B
TR R e RBEST AR ﬁ—;,,% %
P - PR TREIREP Y ¥ - R LG
B* iR FIELG 2 SEETE 0 T S

Y

&ﬁ”ﬁﬁ‘??ﬁﬁ7%q’”'ﬂ ‘Yﬁu#k
EENENE RS I #\j[ﬁm‘ fo ? Frw|ig & /F F B
oy a1 Lévi‘uvﬁﬁ—'pﬂf et Ha f

BEEE G- FFBE Rz 8 PR A
Se I EESE 0 A R FTIA > PP M H Y

Lo AR A AR R4rE D1 ivE KRR
Boo FaE s BEBF > RPFIFLL LR
ERER K-
Bt

KEF 2 ATOFRER ERE 2 HI
ﬁig\%ﬂwﬁﬂéﬁiﬁéﬁ4ﬁ4%y
BREAETBEFTRERE 2 T Fr0mq %
ARSI -
54 pe

1. Berrada, 1., J. A. Ferland, and P. Michelon
(1996), “A multi-objective approach to nurse
scheduling with both hard and soft
constraints,” Socio-Economic Planning

10.

11.

12.

Science 30, pp.183-193.

Brailsford, S. C., C. N. Potts, and B. M. Smith
(1999), “Constraint Satisfaction Problems:
Algorithms and Applications,” European
Journal of Operational Research 119, pp.
557-581.

Cheang, B., H. Li, and A. Lim (2003), “Nurse
rostering problems — a bibliographic survey,
European Journal of Operational Research,
Vol. 151, pp. 447-460.

Chun, H. W., H. C. Chan, P. S. Lam, M. F.
Tsang, J. Wang and W. M. Yeung (2000),
“Nurse Rostering at the Hospital Authority of
Hong Kong,” In Proceedings of AAAI/IAAI
Conference.

Cheng, B. M. W., J. H. M. Lee, and J. C. K.
Wu (1997), “A nurse rostering system using
constraint programming and redundant
modeling,” IEEE Transactions in Information
Technology in Biomedicine, Vol. 1, pp. 44-54.
Darmoni, S. J., A. Fajner, N. Mahé, A.
Leforestier, M. Vondracek, O. Stelian and M.
Baldenweck (1995), “Horoplan:
Computer-Assisted Nurse Scheduling Using
Constraint Based Programming,” Journal of
the Society for Health Systems, Vol. 5, No. 1,
pp. 41-54.

Hare, D. R., and B. C. Kelowna (1998), “Staft
scheduling with ILOG  Solver”, In
Proceedings of INFORMS National Meeting
Conference,.

Jaumard, B., F. Semet, and T. Vovor (1998), “a
generalized linear programming model for
nurse scheduling,” European Journal of
Operational Research 107, pp. 1-18.

Lustig, I. J. and J. F. Puget (2001), “Program
Does Not Equal Program: Constraint
Programming and Its Relationship to
Mathematical Programming, ™ Interfaces, Vol.
31, No. 6, pp. 29-53.

Kusumoto, S. (1996), “Nurse scheduling
system using ILOG Solver”, In Proceedings of
the Second ILOG Solver and Scheduler Users
Conference. Paris:ILOG.

Millar, H., and M. Kiragu (1998), “Cyclic and
non-cyclic scheduling of 12h shift nurses by
network programming,” European Journal of
Operational Research 104, pp. 582- 592.
Miller, H. E., P. William, and J. R. Gustave
(1976), “Nurse scheduling using mathematical
programming,” Operations Research 24(5), pp.
857-870.



13.

14.

15.

16.

17.

18. %

19.

20.

21.

22.

23.

24.

25. %)

Soft constraints in the nurse Rostering
problem, Full description of all the constraint
types in use in Plane System, February 6,
2001. Available from <http://www.cs.nott.ac.
uk/~gvb/constraints.ps21>
Wang, Y. C., and H. W. Chun (2003), “Nurse
rostering using constraint programming and
meta-level reasoning,” IEA/AIE 2003, pp.
712-721.
3 BIE (2002) 0 C U] 8 B g
Fpr=Alttdgrz e B IR > R R
AR SR AL
4%m(mm)r@*? %#ﬁﬁ*%*
I A REF 2B B S
1EFR L HmT o
ZHRE (1994) T T > 2 (7508 HEE
W, EA AR F o

%1t (2005) Y R -1 P }‘;*}_ﬁ Fo
R4 B RFTRJE2. pi_u AR PIT A
bl o B2 i < § Eﬂiﬁﬁiﬁ'}’ L ]
B
HEFF (2003) > T AR 2 & & i
PRAE A R £ T 05—y %’:P AR TG
Bl g0 B2 il < §iE %J?fi FRE LA
B
Bk (2003) 0 T s R ffr o TS
JRE| B R A= R4gE L ] p R i
XS L AL -
& T (1996) rﬁ’fﬁiﬂ HRB I v EL
#,efzi BEREY PRI EpE
FAT O i 2 o
Fbees (2002) 0 T EHBR AL
SRRV LES TS TR0 S R
Wﬁ%é"/’”ﬁ#g BT v e
B (1994) T B A B2 P57y 0 &
Z PR E IR T L e
I (2001) T RfEErE A R BrTA g
Ay =i BE R R p s A<
I FEFEEFLG
k7 (2001) > M #HcifhEIE X B REFT X AR
ZRT o P RE S gy

;ﬁ?o

=

N
9
—



