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ABSTRACT

Certain basic concepts and pestulates of the linear
graph baged network theoretic physical systems cconstruct,
which hzse emerged in recevt times z2g 2 powerful general
interdisciplivary apprcach, sare being suitsbly generali=

variety of scclo®eccucmic systems,
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such as national ecoucmy, educaticnal system stc. In the
preseunt resegrckh sn effocrt hos becen wade for its further
appropriste gensralizaticon and extensicr to twe of the

social czrvice systems nawmely, nationsl transportation

(i

system and commuvity heslth care delivery system in terms

cf their successful dyvsmic modelling avd snalysis. Ouve
bellmerv of the resezrch studics iv this thesis igs the

onceptuslizaticn svd cper=ticunslizatiorn of 2 nested

e

two=level h

{

ergrehicel or recursive systeows cngineering
approact, which trests the travsvortstion system ss zn

enscdding in the supra=sctivity system.

In dyvamic modelling of the naticnal transportation

system 1t 1e important tc recognize that the trovsportat=

{

ior system which 1s provided affects the way in which the
socicTcconcwic system grows ond cheovgee, while the change
iv the socio~eccnomic sctivity systen in turn call forth

chonges 1n the transportatior system. This twe=way ivter=

depsdence 1g fundamcntsl to systemg viesw poivnt 1in this
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regearch, whzre a trongportaticn gystem has been regarded

s¢ 2 gubsystem of the comprchensive activity systeuw.

While its own =nalysis the dynamic vational eccnomic

sctivity system wmedel, which subsums sb sggregate repre™

seutaticn of the traunsportaticn sub=system, gencrates
time"patbs of the ioter=and intra=regiounsl flcws of goods
gvd passengers. These flows act gs ' flow drivers' feor

the traonsportation system state medel at the appropriaste
termingl palirs =2vd permit complete analysis cf the detailed
travsportation system for the various link flows and

t

"costs' of trasusportation. These resulting equivaslent

of travspertaticn are fed back intc the eccnomic

"costs!
mecdel for anslysing the inter=related price model cf the

getivity system.

Thz national economy and trangportation sub=gsystem
ar¥e 1dentified here 28 3 ccllection of interconnected
ccmponents, whose terminal charocterigstice embody various
econorically wmeaningful parametere 2vd transportation
system f~ctorg. From the component terminal squations

a0d thelr interccnnecticn pasttern = state model for the

system, reprezsenting various fleows and prices, is develcped.

In the specific ccontext of India, the two=level
system theoretic cconstruct is empirically tegted 3t =

level of digagegregation correepouvding te two geographical
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regions and three fuwncticnsl sectoreg in cach region and
features on aguresgate equavaglent representatiocn cf trans®
pertation network in terme of ite supply functicn for the
gsupra2®activity systsm on one hand, while cn the other

the trangpertation subsystem vnetwork is conceived of as

[}

counegisting of nineteen links snd eleven nodes.

With reg=rd to the relatively wminor regearch
project, =2 community heslth care delivery system has been
viewed 28 g trial of health need, demznd 2uvd resgources in
terms of 2 welwork thecry based physicsl systems modelling
fremeworke Faticot state concept is intreduced through
which the efficlency cf 2 heslth unit czn be judged« It is
believed that the resulting statc wmedel is empirically

lwplemevtable in so far 2s 5 resl=life health=gervice systen

84

reprzeentad by the sick bey ot I.I.T.Dclhi provides the

back=drop for gystem ccrceptuzlizaticon in this research.
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