
ABSTRACT

In this dissertation, an attempt has beei made to 

study some aspects of facility location problems like (i) 

developing new mathematical models, (ii) developing effici

ent algorithms for solution of these models or for some 

existing models and (iii) comparing the various algorithms, 

existing or proposed, for a model. Specifically, this 

thesis studies the following eight problems pertaining to 

general problem of facility location in continuous space.

First, an attempt has been made to approximate the 

rural road distance with mathematical functions taking two 

samples of data, one each from plain area and, relatively 

rocky and hilly area of Eastern India. Five distance norms 

have been assumed and their approximation power has been 

tested with four different performance measures.

Second, this thesis proposes an iterative scheme 

to solve facility location problems with generalized eucli

dean distance norm and compares various available and 

proposed algorithms for solving both single and multiple 

facility unconstrained location problems.

Third, this study deals with some aspects of 

constrained facility location problem. Specifically it
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proposes the use of a commercially available nonlinear 

programming package, MINOS to solve multiple facility loca

tion problem when each new facility is restricted to be 

located within a specified polygon and compares it  with 

other available methods. When all the new facilities are 

restricted to be located within either a circular or an 

elliptic region, this thesis suggests the use of a gener

alized lag range multiplier technique to get optimal solu

tion. Further to this study on constrained location, the 

thesis extends - the single facility location model in the 

presence of circular forbidden region to the location

elliptic forbidden region.

Fourth , this dissertation deals with some aspects 

of 1 round-trip location' problem. To be specific, this 

study first proposed the use of an efficient nonlinear 

programming package, MINOS/GRG to solve non-rectilinear 

distance norm 1 round- trip location' problem and studied 

the effect of distance norm on the optimal location. This 

also made some stochastic extensions of the usual ' round- 

trip location' problem and showed that these extended 

models are equally suitable for MINOS/GRG solution.

Fifth, this thesis is its study on minimax location 

problem (i) proposed three alternate methods of solution 

and compared them with the existing methods, and (ii )  made 

some stochastic extensions of the usual minimax location 

problem.
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Sixth, this dissertation in its study on the mixed 

norm facility location problem attempts (i) to use MINOS/

GRG for tie solution of single facility location problem 

with mixed norms and to compare with existing methods,

(ii) to use a Weiszfeld's approximation for multi-facility 

location and to study the effect of Weisz feld's approxima

tion constant 6 on the optimal solution and CPU time, 

and finally (iii )  to use MINOS/GRG to solve minimax loca

tion problem with mixed norms and to compare with the best 

available method.

Seventh, in an att emp t to study some aspects of 

facility location problem with multiple criteria, this 

presents a linear compremise solution schone and compares 

it with the other available models.

Eighth, this thesis in its study on some aspects 

of 'transportation-location problem1 first attempted to 

know the effect of distance norm on the optimal location 

and transportation schedule. Then it generalized the usual 

transportation-location problem to incorporate other aspects 

of public distribution system like procurement, processing, 

warehousing and distribution and developed heuristic algori

thms to solve this and one of its special case.

Cop
yri

gh
t 

IIT
 K

ha
rag

pu
r


	8,2

	8.6 8.6.1

	8.6.2

	(1.2)


	^... d.3)

	2	= U4 - \)/ |cs| + S^/T

	zs

	a

	a

	a

	... (2.1)

	1 < j < k { n

	... (2.3)



	IcU.yiXi.yi.t )= fiu-=ti)2+t5 + fa-yi>Z+e) J ^ = [ZT W± f<xh'xi)S+ (Lp(xh,yh;x1,y1,«.;j xi j/

	5G

	yh+1 =[S wi {(yh-yi)2+€} § f1P(xh>yh5xi>yi>&-;J1”q y±] / i=l

	r jr w± f(yh-yi)2+6j 2 - 1 jL (Xh,yh;Xl,y1^1 9J



	.0

	n i m Tlvji^k/ [<xrxk)2+(^k>2] + wi [(xrai)2+(yrbi)2J k=l i=l

	k=l 1=1 k^j

	Xj+1=[(	w^Si/Ka^b^** y*,« ))+( S. v3kx^D(xJ,y^x|J,y^6 ))>

	[(.S,wi/D(ai>bl!xj’yi>6))+ ( S. vjl/«xj,yjiXk>5rk>e ))J



	yj 1=[( 5i Wijbi/D(ai>bi>xj>yj>6 )+c ^ . Vjk3,k/D(xj>yjixk>yk>6

	[<S w^/DC^b^x*,^, )+( 2 vjk/D(xj»y,3-5xk»4 ))] i=l kj>j


	12 vik\(xrxk)+fe^2	7-

	i-1


	I-1

	jk {(yj-yk)2+fe) ^p^j’^.^k-yk*6^ /

	V	H-yk)2 +t3 |lp (xi-yj-.xk.yk.€)}1'p]

	+m2 ( ai-s j) (b±-y 3)+m 3( bj.-yj) “ 3



	. ETWij((bi-^2+6} iV Vbi!xj>yJ>60

	L k>j ■


	TL vikH-yl;)2+6^ ~ ^Lp|4yj!Xk’yk’£^ 1

	t TZ wi3 M ai/D^Cai.b^x^y^ \	w±J M / DijU^b^xf.y^fvjk M xb /

	Let	Ax.y +, fzZulu* ....(2.8)

	, -H.-Z	+ YZ IJJeA; ... (2,9)



	*	'-a-pi- *S^#1-

	VFi =

	fel H-r^CyJ-yr1)2]* 1-1*1

	sr"	vjk	y7

		VJ*	 + jh	wij	

	2h A*jk ik s3h jk








	"Z \ YL vjk II Xj ■ X*H 2 + 72 wij i Ai - xjll :

	ID S S 11 xrxkl 2+ H wij11 Ai - x01»2 }

	TL v^ttDj-Dfcll (

	^ L llXj-xk|l 2 iei UAi-xjM 2J

	V	Tjk(xrxk)„ TL

	Macjlxrxkll2 iei ll*i-xj II2

	Vjk


	X,* Jsi


	0,1 i yli 0,9

	d-, EJ)

	IMjl ' lljl = lx-j-x.ll lljl

	< ‘W. 5n>	... (3.24)

	ml“ H, wj d'(X> X.P	...(3.28)



	hij = wij[Ui+oi-(a4+ej)|+|b1+<ii-(br<lj)l+ J7 + ^ 7 S

	^ jk s wijk^max ^vi'jk»vi jk^ + + w, wk J |

	HS ■ hfst =	_ ‘’ijk

	% 5 y) i xi<x<x2 5 yi< y <^} ••• ^4,e

	FIG-4-1

	1	,wi ” ^w n2

	2	g i



	V(X,Pi,Qi) = v[d(X,Pi.)] +v[d(Pi, Q±)] +v [d( X, Q±) J ... ( 4.2 3)

	r di	il CP d? r	41 I P 1

	( JL^PJLJSL) + x2-x(4+‘oX-A—

	[<XJ - V2 + (y3 ' y*)S] Z


	wji f“i(xrai>+“2(xrai)(yrl)i)4m3(yrbi) J i


	j 1,2, . , « jll §

	Yjk(x!* A * A * A) zi + 2wjkxj xk + 2*jkyj yk

	V'.U(mlX1'h°lXkH'‘C2Xjyjtm2Xkyk'tl°3y3+m3yi)	 ^ x

	V^li kX J yi+m2Vj k( X j yk+X kyj ) +2° 3^ kykyk


	Ci = 4 + bi	, Zj. = * , = Wjl , Vjk = vJk

	d± = -!«? +	+ ">3bf > z2 = z" ’ wjl ■ w3i2 3114 ^Sk^jk2

	s

	M( f( X2 Is) = 2(s_1)

	2(3-1) f *- 1)|^ + 1)







	tip.!.?. ”* J.

	2 * 1^)|C^)

	2 2 Tc?)f(?)

	i + 2r

	Pr( X® <z2)( Pr( i z2)	•” (S-31)

	Ii

	11 yji,2lwj 'Ill'Ll wi and I3(yj+yj) = 0

	c3 yj\Cyij)S + + (yk;i)2i "j } ••• (6,3)

	?P(X) - U Cwu	S]



	TZ vik|^xi-xk)2+6] +

	l<i<k<m Ll	1

	wij II %_xjl|p ( 2	(6.20)

	(x,y)£S	L

	xk) < o , Kj(k 4 j

	m = 1.2


	—	f|x-7| + Iy-121] + -2	-



	72 wij = ^

	Cwij = . WijZoV- 1,4 }.

	( m 1 )wiji Z-J ’ Wj-j = r3 ’ f°r 311 11 3 j •

	^3<C°w.tia+ ^]pi(pi) *YL VV + ZA(r*) +

	■C^X % = f Sjlcl <£ **	- <8‘6>

	j-p^ = 0 i ... (8,8)



	o< 72 v = -ug+ S wg - -V» •••

	S=l4iii(xgi>yg;L5 x£,yn)	|=1 d(x5,yj; xpj,yp;j)

	———		 , 			 -f* / 			,



	y	,y

	.... (8»17)

	... (8.18)

	f= n v f'u "u	z l Phiii^hi


	n < yui

	(xF1j = (3,5), UF2»yF2> = C1*3), 311(1 P ij = 1 $


	no

	881






