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ABSTRACT 

This thesis aims at developing special models and 

algorithms for some project planning problems with renewable and 

non-renewable resources. The existing methods for handling such 

problems are reviewed and classified on the basis of function and 

methodology. The review identifies the need for the development 

of efficient optimal procedures in this area which currently 

abounds with heuristic approaches. 

hmong the problems with non-renewable resources, the 

problem of project crashing with linear or piecewise linear 

penalty costs beyond due dates has been treated by a network 

flow procedure capable of generating the entire project duration-

cost efficient frontier. hn alternative viewpoint to solve this 

problem by defining complementary across and through variables 

corresponding to each arc in a modified network is also adopted. 

It is shown how this problem may be solved by Irit s step by step 

procedure. for the general linear network flow problem. Other 

mathematical programming formulations are given for the cases 

when the penalty an reward functions are piecewise linear, 

discontinuous or discrete. An illustrative case study with a 

reward for timely project completion and piecewise linear penalty 

costs for delay is included. 

In the renewable resource category, the problem of minimum 

project duration with constrained resources is viewed as a problem 

with across and through variables on a modified network, similar 

to a "closed,' system in Physical System Theory. This results in 
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a linear programming formulation with an additional quadratic 

constraint for which a simplex based algorithm combined with 

flow labelling is developed. Network reduction to reduce the 

computational burden is also discussed. Another algorithm using 

time-labelling and flow-labelling to systematically reduce the 

critical sequence in a project with limited resources is also 

developed. Extensions to resource levelling are illustrated. 

The consideration of both renewable and non-renewable 

resources together In a multi-objective framework is achieved 

through a goal-programming model which retains the basic Physical 

System Theory framework developed for renewable resources. 

The models and procedures developed in this thesis employ 

concepts from network flows and Physical System Theory. The 

advantages of these formulations lie both in the physical inter-

pretation of the problem as a single or multi-commodity flow 

problem on a network as well as the development of "efficient" 

network based optimization procedures. 
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