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1. Project Management Institute (PMI)
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1. Multiple Modes

2. Tradeoff Problems

3. Time Lags

4. Release Dates and Deadlines
5. Time-Switch Constraints

6. Robustness-based Objectives
7. Multiple Projects

8. Numerical Implicit Methods
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1. Time-Indexed Formulations

2. Time Horizon

3. Discrete-Time Formulation (DT)

4. Sequence-based, or Disjunctive Formulations

5. Flow-based Formulations

6. Big-M Constraints

7.Flow-based Continuous-Time Formulation (FCT)
8. Rectangle Packing

9. Event-based Formulations
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1. Left-Shifted Schedule

2. Finishto S

3. Time Lag

4. Start/end event-based formulation (SEE)
5. On/off event-based formulation (OOE)
6. NP-hard in the strong sense
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1. Constraint Programming (CP)

2. Constraint Satisfaction Problems (CSP)
3. Combinatorial Problems

4. Generate-and-test (GT)

5. Backtracking (BT)

6. Forward Checking (FC)
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dvar boolean project[p in Projects]; (17
dvar interval task[t in Tasks] optional;
dvar interval mode[m in Modes] optional in 1.TH size m.pt;

dexpr float Obj = npvCFP1- npvCFM - npvOC+ npvROP (18)

dexpr float npvCFP=sum(p in Projects) project[p] * p.TCFP * (19)
(1+a) ™ (-projectEnd[p]);

dexpr float npvCFP = sum(p in Projects,t in 1.TH: p.ICFP[t]>0) (20)
p.ICFP[t]™ (1+a) * (-t);

1. Milestone
2. Optimization Programming Language
3. Interval
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dexpr float npvCFP =sum(i in Tasks) presence of(task [i])* (21)
I.CFP * ((1+a) ” (-end of(task[i])));

npvCFM=sum(j in Modes) presence of(mode[j])*j.CFM * (22)
(1+a)” (-end of(model[j]))
dexpr float npvOC = sum(k in RenewableRsrclds,t in (23)

1..TH)(usage[k,t]>AvaRenewableRsrc[k])*(usage[K,t]-
AvaRenewableRsrc[K])*OCR[K]*((1+a)"-t);

npvROP=sum(p in (24)
Projects)((projectEnd[p]<p.DeadLine)*rew+
(projectEnd[p]>p.DeadLine)*pen)*(p.DeadLine-

projectEnd[p])* (1+a)" (-projectEnd[p])*project[p];

dexpr int Nonrenewable RsrcUsage[r in (25)
NonRenewableRsrclds] = sum (m in Modes:
m.dmdNonRenewable[r]>0) m.dmdNonRenewable[r] *

presence of(mode[m]);

CumulFunction RenewableRsrcUsage [r in RenewableRsrclds]  (26)
= sum (m in Modes: m.dmdRenewable[r]>0)
Pulse(mode[m],m.dmdRenewable[r]);

dexpr int usage[k in RenewableRsrclds,t in 1..TH]=sum(i in (27)
Modes)(Start of(mode[i])<=t & t<endOf(mode[i]) & presence
of(mode[i]))*i.dmdRenewable[K];

Subject to:

forall (p in Projects,t in Tasks) (28)
alternative(task[<p.pid,t.tid>],all(m in Modes: m.tid=t.tid &
p.pid=m.pid) mode[m]);

forall (r in NonRenewableRsrclds) (29)
nonRenewableRsrcUsage[r] <= CapNonRenewableRsrc[r];

forall (r in RenewableRsrclds) (30)
renewableRsrcUsage[r] <= CapRenewableRsrc][r];

forall (t1 in Tasks, t2id in t1.succs) (31)
endBeforeStart(task[t1],task[<t1.pid,t2id>]);

forall(t in Tasks) (32)

project[<t.pid>]= presence of(task][t]);
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