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Keywords ABSTRACT

Project scheduling, Multi-mode resource constrained project scheduling problem
SAT solver, (MRCPSP) is a generalization of the resource constrained project
Multi-mode RCPSP, scheduling problem (RCPSP). The objective of the MRCPSP is to
Enumeration. determine a schedule with minimum makespan by selecting exactly one

mode of execution for each activity subject to the precedence constraints
as well as the renewable and non-renewable resource constraints. New
algorithm splits the MRCPSP into two steps. First step, borrowing ideas
from the Boolean algebra, enumeration schemes and satisfiability (SAT)
problem solver the problem is converted into a single mode project
scheduling problem(RCPSP) and twice step, is then solved using an
efficient meta-heuristic procedure from the literature. The main problem
with this method is, it often requires a higher CPU times and also larger
memory. In order to improve the performance of the method, in this
article propose three rules: ordering and two rule of pruning. Our
experimental results show that in majority of cases, implementation of
our rules lead to significant improvements regarding computer running
time and the need for memory about 88 percent.
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7)(11,1 + 5X1L2 + 3')(11’3 + 7)(12’1 + 7)(12,2 + 6)(12’3 + 5)(13’1 —0—3)(13,2 + 1)(13’3 +

8X 4+ TX 40 +TX143 =78

TXpp+ 6)(1’2 +5x3+ 6)(2,1 +5%,, +5%, 5 +5%;3, +4x3’2 + 2)(3’3 + 6X4’1 +

4)(4,2 + 3)(473 + 6x5,] + 6x5,2 + ()XS,_«, -d—9x6,1 + 7){6,2 + 6x6,3 + 2){7,1 + 2x7,2 +

3X9.25X10.35 X113 X12,3: X133 X142}

1005 05 RCPSP 09y o o, J1445.3
4+6+6+9+5+7+9+6+4

2X73+10Xg, +6Xg, +4Xg 3+ TXg | +4Xg 5 +3Xg 3 +10X; +9X0 +TXg 3 + +5+3+6+1+7<78

8)(11’1 +7X112 + 7Xq13 —0—3)(12’1 + 3x12’2 +2x12’3 + 6)(13,1 +5%y3,+ 2)(13,3 +

3Xy4p 3%y, +1x)43 <72

()XL1 + 3)(1’2 + IXL3 + 4X2,1 + OXL2 + ()xz,3 +0X3,1 + 0)(3,2 + Oxl3 + 0x4q1 +

0)(4’2 + Ox4’3 + Oxs,l + Oxs,2 + 0x5‘3 + leG’1 + Oxé’2 + 9)&6,3 + Ox7‘1 + 0x7‘2 +

T+6+5+6+6+9+2+4+4
+7+7+24+2+3<72

o0 9ulgs RCPSP

{Xl,] »X215X31,X4,15X5 1, X615 X7,1, X8 1, X9 1>

X101 X111X12.15 X13.1> X 14,10 X151, X
10x7 5+ 0xg; +0xg 5 +0Xg 3+ 5Xg; +0Xg 5 +4Xg 3 + 0o + 7% +7Xj95 + 10, X111 X 12,1 X131 X141 X151 X161}

()XIL1 + Oxu,z + ()XIL3 + 0)(12)1 + Oxlz’2 + 0X12,3 + 7)(13’1 + 7)(13‘2 + 0)(13)3 +

IX14) + 0%y 5 +0Xy4 5 +4X5 1 +0Xy55 +0Xy55 + X6 1 +TX6 5 +5%165 <45

AW \.).,J}J RCPSP OO @M R
0+4+0+0+0+10+0+0+5
+0+0+0+7+1+4+7<45 j1623 1

8)(1’1 + OXL2 + OXL3 + 0)(2,1 +7Xp0 + lxz’3 +7x5,+ 6x3,2 + 4X3’3 + 8X4’1 +

A% 40 H1Xy 5+ 2% + 2X5 5 +2X5 3+ 0xgp +1X¢ ) + 0% 3 + 6% +5%5 5 +

Oxl3 + IOX&1 + 8){8’2 + 7)(8,3 + Oxgq1 + 4xgq2 + Oxgq3 + 1X1o,1 + 0X10’2 + 0X10,3

8+0+7+8+2+0+6+10+0
+1+9+6+0+0+0+0<69

—0—9)(11’1 + 9)(11,2 + 9)(11’3 + 6)(12’1 + 3x12’2 + 2);12’3 + OX13,1 + OXB,2 + 2)(13,3

H0X4) +3X4 +2X143 +0Xy5; +9%55 +5%;5 3+ 0x6; + 0%y, + 0% 3 <69
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