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IBSTRICT

Sound, lo c a t io n  planning i s  necessary  f o r  any orga n iza tion / 

establishm ent as lo c a t io n a l  d e c is io n s  are o f  s tr a te g ic  im portance.

F a c i l i t y  lo c a t io n  pr ob i eras have been the s u b je c t  o f  mathematical
 ̂   ■ ■ —   ̂ .

analysis f o r  qu ite  some tim e. With the b ir th  o f  operations research , 

the su b je ct  sta rted  drawing the a tten tion  o f  researchers from various 

d is c ip l in e s .  Consequently, research  on lo c a t io n  problems has pro­

ceeded in  three, non-m utually e x c lu s iv e  d ir e c t io n s  o f  p lanar, network 

and s .

The in te r e s t  in  the p resen t research  study i s  on a c la s s  o f  

d e te rm in is t ic , p lan er, s t a t i c  and n o n -d iscre te  m odels. U nfortunately, 

planar lo c a t io n  problems are form ulated w ith some what s tr in g en t 

assumptions. For example, i t  i s  assumed th at any p o in t  in  the 

plane i s  a v a lid  lo c a t io n  t o  con s id e r . As a r e s u lt ,  sometimes 

the lo c a t io n  s i t e  may turn  ou t to  be the cen tre  o f  la k e  o r  mountain 

which i s  in fe a s ib le .  However, in  the p resen t study, the assumption 

i s  relaxed  to  some exten t in corp ora tin g  forb idd en  reg ion  o f  a p re ­

s p e c if ie d  co n fig u ra tion , in to  the mathem atical mode l ;  n e ith er 

tra n sp orta tion  nor lo c a t io n  i s  perm itted w ith in  the forb idden  re g ion . 

Because o f  i t s  p r a c t ic a l  im portance, lo c a t io n  problems in  the presence 

o f  forb idden  reg ion s  have a ttra cted  the a tten tion  o f  lo c a t io n  analysts 

r e ce n t ly . *

Since the emphasis i s  on norm ative m odels, appropriate c r i t e ­

r io n  must be  se le c te d  to  form ulate any f a c i l i t y  lo c a t io n  problem .



Both ndnisum and minimax c r i t e r i a  are considered  in  the present 

research  w hile m odelling the lo c a t io n  problems in  the presence o f  

a forb idden  re g io n . M oreover, the d e c is io n  making becomes s t i l l  

complex when both  minisum and minimax c r i t e r i a  are im portant.

Since the minisum and minimax lo c a t io n s  are u su a lly  d i f fe r e n t ,  

a compromise so lu t io n  i s  required  when both  th e  c r i t e r i a  are con­

sidered  sim ultaneously. Hence, much o f  th e  work in  the presen t 

research  study deal w ith  b i c r i t e r i a  form ulations o f  the f a c i l i t y  

lo c a t io n  problems con sidered .

One o f  the fa c to r s ,  apart from the c r i t e r io n  chosen, th at 

a f fe c t s  any lo c a t io n a l d e c is io n , i s  the d is ta n ce  norm employed. 

Hence, the present study d ea ls  w ith  lo c a t io n  problem in v o lv in g  

d i f fe r e n t  d ista n ce  norms and in  some ca ses , a lso  mixed norms.

In  some s itu a t io n s , the optim al lo c a t io n  p o in t  may n ot be 

a v a ilab le  as a lo c a t io n  s i t e  as the p o in t  may co in c id e  w ith  any 

permanent stru ctu re  or i t  may n o t  be  a c c e s s ib le . In  that case , 

i t  may be required t o  carry  ou t s e n s i t iv i t y  ana lysis  by  con stru ct­

ing  i s o - c o s t  l in e s .  I s o - c o s t  l in e s ,  as the name im p lie s , are the 

l in e s  o f  constant c o s t  in  the p lan e . They prov id e  considerab le  

in s ig h t  in to  the shape o f  the su rfa ce  o f  the t o t a l  c o s t  fu n ction  

and aid in  evaluating a ltern s.tive  lo c a t io n s  fo r  the new f a c i l i t y .  

A. d ir e c t  l in e a r  search procedure i s  developed to  ob ta in  i s o - c o s t  

l in e s  fo r  any s in g le  f a c i l i t y  lo c a t io n  problem  ir r e s p e c t iv e  o f  

the d ista n ce  norm and c r i t e r io n  con sidered . The method i s  found 

t o  g iv e  accurate and r e l ia b le  r e s u lts .



In  lo c a t io n  theory, th ere  may e x is t  a c la s s  o f  problems 

known as lo c a t io n -a l lo c a t io n  problems in  which the in te r e s t  i s  

n ot on ly  to  fin d  optim al lo c a t io n s  o f  sources but a lso  to fin d  

the optimal a llo ca t io n s  o f  d estin a tion s  to  sou rces . The lo c a t io n -  

a llo c a t io n  problem s, both constrained  and unconstrained are modelled 

using d i f fe r e n t  c r i t e r ia .

S ince most o f  the p resen t study i s  concerned w ith m odelling 

o f  constrained  lo c a t io n  problems (problems w ith forb idden  reg ion s) 

the o b je c t iv e  fu n ction  lo s e s  one o f  the im portant p r o p e r t ie s , i . e . ,  

con vex ity  thus making the problems com plex. Hence, a p attern  

search procedure based on Hooke and Jeeves algorithm  has been 

s u c ce s s fu lly  employed to  s o lv e  a l l  the lo c a t io n  problems and locatiorv- 

a l lo c a t io n  problems con sidered .

The gen era lized  search  algorithm  has been found to  be v ery  

r e l ia b le  and accurate and th is  i s  substantiated  w ith exten sive  

com putational experience. F in a lly , i t  i s  hoped th a t the mathe­

m atical models developed in  th is  th e s is  along with the sim ple 

so lu t io n  procedure, would aid the d e c is io n  maker operating in  

complex environment t o  take e f f e c t iv e  and con stru ctiv e  d e c is io n s .
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