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An Extension to the DH-Branch-and-Bound Algorithm for MRCPSP
MAO Ning, CHEN Qingxin and CHEN Xin
{ School of Mechanical & Flectronic Engineesing, Guangdong University of Technology - Guangzhou , 510090, P. R China)
Abstract: This paper deals with the multi-mode multiple resource-constrained project scheduling problem { MRCPSP) , The
duration of each activity in the project is not cnly dependent upon its executive mode, but also related to its actual start-time in a
schedule . Besides, differently from the problem invesigated by other researchers, the problern handled is with variable resource re-
quirement and variable renewable resource availability constraints. As an extension, the branch-and-bound algorithm put forward

can solve this kind of most peneral project scheduling problems with optimality .
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< FEAH FEE- MY S B DS ERE
W2 ¢ ZRICERETTHBARESTERMN
EFE:DS = {j € Dyl fru = din(5m) < '} IITHE
REE.PS= PS\D,LIBS = S\ Dy; BEEE. C
= CUD Nyt z€ Dy HH(x,y) € P | STET
B i€ Dy, BHBRETERIFTHE s, = w,: i3
MEFjE D, EMNHHERXTHETHALIN
S MRFRA—TESF j € Dy HIMNH s, +
Al sm) = b, WEBME-LE (E¥).

IR DS kB EBXRANTT. g
HEREFE PR — 1S j EHEAPLENE—2
Tk, NEfEENZ ¢ ARASEES,
WRESF jTEN R ¢ AT, Bt R EBRTES
£5 DS FIEARSEREMENEL TAFIF £
#,0x—RAEF RN T I, BmE-t S (E).

CEH A = ow FHRAB S,

Ft¥ n¥.

- MROHER p = 0,WEFIE.

- REX—B L RA BB AR FGEREE
HEAREERE), R faglp) = 1 B, D(p)
= @ H Hflaglp) = OBF , MA(p) = 2;8Bp =»p

1

-1 HHEESE L.

- BSR4 flag(p) = 1B, FEX— 2 A9 B IE
BiFH, #ERERNINTFTR L WEBR D, €
Dip), HEFEHME D(p) = DI\ Dy; HHE
IB(p) = L, MR IB(p) = T, BNV B p=p
-1 #HEEE LS.

- KA EFHAE £, LB ARTER,
WoREFE PSS EHETHEISE S HIR CER
EFH R ETREIF T s, LI BHM APITESR, ®=
R A BRENSE.

- Yiflag(p) = OB, FEFHF L THEER
Bt N3 1 68 A4 O iR MR A PR AT B, SR
PHEEEXM AT THHITESREE ma(p)
bR 22 BB AL F ST £, LA B AR, 34
BERER PS, ERHITHESE S, BE C BHES
MEA A T, s 0, A EH(H
E)VRBENAREER. RnE 4.

4 =% HT (Example)

Bl S SR BB R E B AA B A
IR SE R AT B P E W 1| B, Kb LI AR
REMEEF HPEF 2,46 E0NNER I RUE
B, R B H A T R AT ER OB & &
RIS TEEKR ) ARIERR Ak 5 B AR B, Tl B
B ST R SHEER, k!
i SR EEALHIER RS | AKHIE B fnF
2 i X — P T ER AR e R A R
it R~ MRCPSP R 2t 8.

L Rt €2

Table 1 Relevant data of the example

4

5

o Q =g

3,2

A ) 1 £ P
Fig. 1 Network of the example

£

A2 FHPTEHTRNEABE TR EHXR
Table 2 Dynamical availability of the repewable
resource in the example

(e~Le) 1 2 3 4 5 6 7 8 9 101112131415

K., 4 43 3 4 4 334431344273
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BA{TH
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gl aE | B OREUER 2] [ momeAiES 2
FRERTE| B-HEATRI | E-HELFE
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EF2HiE T #4iEiR
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B2 SHEREEH
Fig. 2 The search tree of the branch-and-bound algerithm

HPb R =111,§¥=I2|,K = 8K, 5 2 F7
™ F AR EN FRIFHMIE T RIEEEN
L. UHMEATHE T = 7. BEIITIEMNE
SERERW A 2 R BN, X—H R
ik B TE HEEL 15 B R B P 3R PR AL
S & (Conclusion)

EX S AMRMEBEGHAR EENSEE
TERENVAVTRRE FITHREYEMEFHT
AR T B AT, AR TS
LERIT T8 —BHETE . HeAh , RAEIE T HE
PENMEEX T EFR(EE VKRBT RELE AT
kB S0, L R EFH(FE)RENRA
e B A M M AR L T dE 2 st A ik A 3F 2 — B
A AEBH M AC B RSERM A - IR
e HA AR DH A HE RE R L,

FI RS AP ER S A B (RD38 B 7 3, I e 3R 49 T X
TR #5EI E A BE (AR ) o (AR
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