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ABSTRACT 

Certain basic concepts and postulates of the linear 

graph based network theoretic physical systems construct, 

which has emerged in recent times as a Powerful general 

interdisciplinary approach, are being suitably generali-

zed to encompass c. variety of socio-economic systems, 

such as national economy, educational system etc, In the 

Prcsent research an effort has been made for its further 

appropriate generalization and extension to two of the 

social service systems namely, national transportation 

system and community health care delivery system in terms 

of their successful dynamic modelling and analysis. One 

hallmark. of the research studies in this thesis is the 

concePtuelization and operationalization of a nested 

two level hierarchical or recursive systems engineering 

approach, which treats the transportation system as an 

emboddina: in the supra-activity system. 

In dynamic wodelline of the national transportation 

system it is important to recognize that the transportat-

ion system which is provided affects the way in which the 

socic--_conemic system grows and changes, while the changes 

in the mein-C- CCflCMir: activity syster4 in turn call forth 

chann„cs in the transportation system. This two-way inter-  

dependence is fundamental to systemt  point in this 



research, where a transportation system has been regarded 

as  subsystem of the comprehensive activity system. 

While its own analysis the dynamic national economic 

activity system nodel, which subsums an aggregate repre-

sents, tion of the transportation sub system, generatcs 

time-paths cf the inter-and intra-regional flows of goods 

ard pas ;enders.  flews act as ' flow drivers' for 

the transportation system state model at the appropriate 

terminal pairs and permit complete analysis of the detailed 

tra nsportation system for the various link flows and 

costs' of transportation. These resulting: equivalent 

costs' of transoortatioh are fed back into the economic 

model for analysing the inter-related price model of the 

activity system. 

The national economy and transportation subsystem 

are identified here as a collection of interconnected 

compors, wt oe-e terminal ch?r?cteristics embody various 

economically meaningful parameters and transportation 

system factors. From the component terminal equations 

and their interconnection pattern - state model for th 

system, representing. various flows ant. _prices, is developed. 

In the specific context of India, the two-level 

system theoretic construct is empirically tested at a 

level of disaggregation correeponding to two geographical 



regions and three functional sectors in each region and 

features on ag',rsgate equavalert representation of trans-

portation network in t erms cf its supply function for the 

supr -3-activity system on one hand, while on the other 

the transportation subsystem network is conceived of as 

consisting of nineteen links and eleven nodes,. 

With regard to the relatively minor research 

projsct, a community health care delivery system has been 

viewed as a trial of health need, demand and resources in 

terms -f a network theory based physical systems modelling 

framework. Patient state concept is introduced through 

which the efficiency of a health unit can be judged. It is 

believed tL-t the resulting state model is empirically 

implementat1'._ in so far asa real-life health-service system 

represented by the sick bay at I.1.T.3elhi provides the 

tack-dr-p for system conceptualization in this research. 
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