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rkLi J ffff^***^**^1**^***® *******ff^ff*^*M^^^****** ******^^*^^*^^**

REM *** GOAL PROGRAMMING PACKAGE ###

REM #*# ###

REM ***

REM *** ! Program Developed *#* Under Guidance 11

REM m 1
l *## 1

1 ###

REM *** i By ### Of 1
1 ***

REM *** 1
\ #** l

\ ***

REM ***

REM *#*

! R. M. Patil ### Dr, R, U. Kulkarni \ ###

*#*

REM **# *##

mWI I ff**n'T'T^4'^4’4’fl'4'*'r*^*^^'p4’n'4'*fl'^^^***'P4'*T^*'^*^ri***^T*'p4'^ffT^*^ff^***^T*T

CLS

KEY OFF 

SCREEN 2

LOCATE 1,30:PRINT "GOAL PROGRAMMING PACKAGE"

LOCATE 2,1

REM #*# Horizontal Linas #**

LINE (35,8) - (600,8)

LINE (35,24) - (680,24)

LINE (35,40) - (608,40)

LINE (35,41) - (600,41)

LINE (35,80) - (600,80)

LINE (35,110) - (600,110)

REM *## Uertical Linas ***

LINE (35,8) - (35,110)

LINE (70,8) - (70,110)

LINE (100,8) - (100,110)

LINE (130,8) - (130,110)

LINE (132,8) - (132,110)

LINE (600,8) - (600,110)
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LOCATE 3,35:PRINT "CJCN+2M) & CJ$(N+2M"
LOCATE 5,40!PRINT ”A$(N+2!1)"
LOCATE 7,&:PRINT ”06”
LOCATE 8#6iPRINT ”&”
LOCATE 9,6:PRINT ”UB$”
LOCATE 8,10:PRINT "U$”
LOCATE 8,15:PRINT "C”
LOCATE 8,40!PRINT ”A(H,N+2H)"
LOCATE 12,10:PRI NT ”P$"
LOCATE 12,14!PRINT ”CP"
LOCATE 12,40:PRINT ”P(K,N+2I1)"
LOCATE IS/10:PRINT ”1. For Creation of data file,.. ”
LOCATE 17,10:PRINT "2. For Processing. . . . . . . .  "
LOCATE 19,10:PRINT ”3. Exit. . . . . . . . . . . . . .  "
LOCATE 21,10:INPUT " Enter any option. . . . . . .  ",0P
IF OP = 3 THEN CLS!STOP:END 
IF OP = 1 THEN CHAIN "GOAL01.BAS"
IF OP = 2 THEN CHAIN "GOAL02.BAS”
GOTO 450



10 REM mmmmmmwwmwmmmmmmwmmmmmmn

##* 
### 
##* 
IK#* 
### 
### 
*## 
#*#

20 REM *** GOAL PROGRAMMING PACKAGE
30 REM *#*
40 REM ***
50 REM *** 1 Program Developed ### Under Guidance !
60 REM *#* 1

l ### 1
\

70 REM *** ! By ### Of !
80 REM *** \

l #** 1
i

90
100

REM ***
REM ***

1 R. M, Pati 1 ### Dr, R. V, Kulkarni 1

110 REM ***

130 REM #♦#
140 REM *#* Working Counters 
150 REM ***
160 REM ***i^V'V^VWWWW^^^VW^V W^>\W Wi

*#*
***
HoK*
###

170 REM ### M - Number Of Constraints *** 
180 REM *** N - Number Of Variables *** 
190 REM *## K - Number Of Priorities #*# 
200 REM ### CJ - Array For Cost Of Variables *** 
210 REM *** CJ$- Array For Names Of Cost Of Variables *** 
220 REM *## Al - Array For Names Of Variables #** 
230 REM ### VB - Array For Cost Of Basic Variables *#* 
240 REM *#* VB$- Array For Names Of Cost Of Basic Variables *** 
250 REM ### VI - A^ray For Basic Variables *** 
260 REM *## C - Array For Initial Values Of Basic Variables *** 
270 REM *#* A - Array For Technical Coefficient Of Variables *##

m SEN »** CREATION OF FILE FOR INPUT INFORMATION «**
300 REM ****>m****M;m:m*;m)l<>k>m**)m>ic>M*;m***;m)m***;m#****>l<*>lt*
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CLS:KEY OFF
DIM CJ(50),CJ$(50),A$(50),VB(50),VB$(50),V$(50),C(50),A(50,50) 
LOCATE 3,25:PRINT "Input File Creation Program"
LOCATE 5,10 :PRINT "Enter File Name. .  ”!
INPUT NN$
LOCATE 20 ,10 SPRINT "Are You Sure "!
INPUT YN$
IF YN$ = ”E" OR YN$ = "e" THEN CHAIN "GOAL.BAS"
IF YN$ <> "Y" AND YN$ <> "y" THEN 340 
OPEN "0",il,NM$
CLS
LOCATE 3,25!PRINT "Input File Creation Program"
GOSUB 1150
LOCATE 20,10 :PRINT "Enter No. Of Constraints,.(H)"
LOCATE 20,50 SINPUT N
LOCATE 20,10 :PRINT "Enter No. Of Variables....(N)w 
LOCATE 20,50 :INPUT N
LOCATE 20,10 !PRINT "Enter No. Of Priorities...(K)”
LOCATE 20,50 :INPUT K
LOCATE 20,10 !PRINT "Are You Sure <Y/N/E>. . . . "
LOCATE 20,50 !INPUT YN$
IF YN$ = "E" OR YNI = "e" THEN CLOSEU):CHAIN "GOAL,BAS*
IF YN$ <> "Y" AND YN$ <> "y" THEN 440 
PRINT il, "Values Of M. N & K"
PRINT il, M
PRINT il, N
PRINT il, K
PRINT il, "Values Of CJ(N+2M)"
FOR J = 1 TO (N + 2 * 11)

LOCATE 20,10 :PRINT "Enter Cost Of Variables CJCIJ;") \t i
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INPUT CJ(J)
PRINT HI, CJ(J)

NEXT J .

PRINT il, "Values Of CJ$(N+2t1)”

FOR J = 1 TO (N + 2 * M)

LOCATE 20,10 :PRINT "Enter Name Of Cost Of Variables CJOCIJI") "!

INPUT CJ$(J)

PRINT il, CJ$(J)

NEXT J

PRINT il, "Values Of A$(N+2H)"

FOR J = 1 TO (N + 2 * M)

LOCATE 20,10 :PRINT "Enter Names Of Variables A$(";j;"3 "!

INPUT A$CJ)

PRINT il, A$(J)

NEXT J

PRINT il, "Values Of VS(N)"

FOR I = 1 TO H

LOCATE 20,10 :PRINT "Enter Cost Of Sasic Variables VS("|i;") ";

INPUT VBU)

PRINT il, VSU)

NEXT I

PRINT il, "Values Of VS$(M)"

FOR I = 1 TO n
LOCATE 20,10 iPRINT "Enter Names Of Basic Variables VB$(";I!") "I

INPUT VB$U)
PRINT il, VB$(I)

NEXT I

PRINT il, "Values Of V$(H>"

FOR I i 1 TO N
LOCATE 20,10 iPRINT "Enter Basic Variables V$("ll;"3
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910 INPUT U$(!)
920 PRINT #1, V$(I)

930 NEXT I
940 PRINT #1, "Values Of CM"
950 FOR I = i TO fl

960 LOCATE 20,10 IPR1NT "Enter Initial Values Of Basic Variables CHIi") "i 
970 INPUT C(I)
980 PRINT #1, CCD
990 NEXT I
1000 PRINT #1, "Values Of A(N,.N+2f1)"
1010 FOR 1 = 1 TO fl
1028 FOR J = 1 TO N + 2 * M

1830 LOCATE 20,10 JPRINT "Enter Values Of Tech. Coeff. Of Variables ACJIIVIJP) " 
1040 INPUT A(I,J)
1050 PRINT ii, Ad,J)
1060 NEXT J
1870 NEXT I 
1080 CLOSE(1)
1090 CLS

1100 LOCATE 20 ,10 I PRINT "THANK YOU"

1110 LOCATE 22,10 JPRINT "SEE YOU AGAIN”
1120 CHAIN "GOAL.BAS"
1130 END

1140 RET1#**END OF PROGRAME***
1158 SCREEN 2 
1160 CLSlKEY OFF
1170 LOCATE i,25:PRINT "Input File Creation Program"
1180 LOCATE 2,1

1190 REM ### Horizontal Lines #*#
1200 LINE (35,8) - (600,8)



54

1210 LINE (35,24) - (600,24)
1220 LINE (35,40) - (600,40)
1230 LINE (35,41) - (600,41)
1240 LINE (35,80) - (600,80)
1250 LINE (35,110) - (600,110)
1260 REN *#* Vertical Lines ***
1270 LINE (35,8) - (35,110)
1280 LINE (70,8) - (70,110)
1290 LINE (100,8) - (100,110)
1300 LINE (130,8) - (130,110)
1310 LINE (132,8) - (132,110)
1320 LINE (600,8) - (600,110)
1330 LOCATE 3,35:PRINT ”CJ(N+2M) & CJ$(N+2M)" 
1340 LOCATE 5,40:PRINT ”A$(N+2M)"
1350 LOCATE 7,6:PRINT "VB"
1360 LOCATE 8,6:PRINT 
1370 LOCATE 9,6:PRINT "VB$"
1380 LOCATE 8,10:PRINT "V$"
1390 LOCATE 8,15:PRINT T'
1400 LOCATE 8,40:PRINT "A(N,N+2N)"
1410 LOCATE 12,10:PRINT ”P$"
1420 LOCATE 12,14:PRINT "CP"
1430 LOCATE 12,40:PRINT ”P(K,N+2H)"
1440 RETURN
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If PI I tb/Q, AA/KAAAAAAfflAAmAA/nA AAA/KAllVA/Mn/n/KmAA/n/nmfflin #R *IR*/RfllflVflWRn\mmMffiW*mflVB

REM *** GOAL PROGRAMMING PACKAGE *##
REM *** <V^'VAf^'V'V'S/'W,VV#V,V'V^'V'V'Vl,V'V#y^^ **#
REM *** ***
REM m 1

\ Program Developed *## Under Guidance 1
1 n*

REM *** 1
1 *#* 1l ***

REM *** 1» By ##* Of 1
\ M*

REM *** 11 **# J1 *#*
REM ***
REM ***

1
i R, M. Pat 11 ### Dr. R. V, Kulkarni 11 *##

###
REM *** ###

REM $$$ $n 
REM *** Working Counters *#* 
REH W W

REM *** M - Number Of Conetrainte ***
REM *** N - Number Of Uariables #**
REM #** K - Number Of Priorities
REM m CJ - Array For Cost Of Uariables
REM **# CJ$ - Array For Names Of Cost Of Uariables ###
REM *** A$ - Array For Names Of Uariables ###
REM *** UB - Array For Cost Of Basic Uariables #*#
REM *** UB$ - Array For Names Of Cost Of Basic Uariables ###
REM *** U$ - Array For Basic Uariables ###
REM m C - Array For Initial Ualues Of Basic Uariables ###

REM m ft = Array For Technical Coefficient Of Uariables #$#

REM *** CP - Array For Ualue Of The Objective Function at Diff. ###

REM m Priority Levels #*#
REM X!** P$ - Array For Names Of Zj - Cj at Diff. Priority Levels **#
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m
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

;H m f • Army For Maluet Of Zj = Cj at Diff. Priority Leva It*##
REM ##* NA - New Array For Storing Ualues Of Tech. Coaff. *## 
REM ### E -Uariabie used for Creating Priority Names #*# 
REM ### W - Uariabie used for Storing Column Position **# 
REM #** U - Uariabie used for Storing Row Position *** 
REM ### MAX - Uariabie used for Storing Maximum Ualue *#* 
REM *#* MIN - Uariabie used for Storing Minimum Ualue #** 
REM #** EQLP - Uariabie used for Storing Equal Priority *** 
REM *#* BIG - Array To Store Ualue Of MAX ### 
REM *** SAMEL - Uariabie used for Storing Ualue Of L ### 
REM ##* SAMEJ - Uariabie used for Storing Ualue Of J *** 
REM ### SAMEMAX - Uariabie used for Storing Ualue Of MAX

REM *** MAIN PROGRAM FOR GOAL PROGRAMMING ***
Qf M «Uik|j«W«|jkUk|«kb^yfi|j«|4LL^Uftb^|k|4«bk|4tl4k|j»|fk|fkL«|j |̂kUy4khtbkbkbh|fkLtVkLiljfc|4kL|||<U*tU*Ltbkbdfk|ffc|fkbkbkU^yk|tj4Jjk|4>4LdfUftL^th^|tljkL^i^fJjkU

CLS
470 DIM CJ(50),CJ$(50),A$(50),UB(58),UB$(505,U$(50),C(50),A(50,50)
480 DIM CP(50),PO(50),P(50,S0),NA(50,50),BIG(S0),SAMEBIG(50)
490 LOCATE 3,25:PRINT "Main Program For Goal Programming"
500 LOCATE S,10:PR1NT "Enter Data File Name. . . . . . . .  "I
510 LOCATE 7,10:PRINT "Enter Output Print File Name. . . .  "I
520 LOCATE 5,60:INPUT NI$
530 LOCATE 7,60:INPUT N0$
540 LOCATE 20,10:PRINT "Are You Sure <Y/N/E>_  "I
550 INPUT YN$
560 IF YN$ = "E" OR YN$ = "e" THEN CHAIN "GOAL.BAS"
570 IF YN$ <> "Y" AND YN$‘<> "y" THEN 450
580 OPEN 'T',#1,N1$
590 OPEN "Q",il2,NO$
600 CLS
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610 GOSUB 2910

620 REM *#* READ INPUT FILE #*#

630 INPUT #1, MESS$

640 INPUT Hi, M

650 INPUT il, N

660 INPUT HI, K

, 670 INPUT #1, MESS$
680 FOR J = 1 TO (N + 2 * M)

690 INPUT il, CJ(J)

700 NEXT J

710 INPUT il, MESS$

720 FOR J = 1 TO (N + 2 * M)

730 INPUT il, CJ$(J)

740 NEXT J

750 INPUT il, MESS$

760 FOR J = 1 TO (N + 2 * M)

770 INPUT il, A$(J)

780 NEXT J

790 INPUT il, MESS$

800 FOR I = 1 TO M

810 INPUT #1,

820 NEXT I

830 INPUT il, MESS$
840 FOR I = 1 TO M

850 INPUT il, UB$(I)

860 NEXT I

870 INPUT il, MESS$

880 FOR I = 1 TO M

890 INPUT il, U$(I)
900 NEXT I
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910 INPUT M, MESS$
920 FOR I = 1 TO M
930 INPUT #1, C(I)
940 NEXT I
950 INPUT #1, MESS$
960 FOR I = 1 TO M
970 FOR J = 1 TO (N + 2 * M)
980 INPUT #1, A(I,J)
990 NEXT J
1000 NEXT I
1010 CLOSE(i)
1020 REN READ OUER ***
1030 REM Printing Of Formulated Problem
1040 GOSUB 1450
1050 REM #*# Processing l Printing Of
1060 REM *** Priority Matrix
1070 GOSUB 2038
1080 REM *** Calculation For Next Tablleau >
1090 FOR L = K TO 1 STEP -1
1100 LET MAX = 0
1110 FOR J = 1 TO (N + 2 * M)
1120 IF P(L,J) <= 0 THEN 1190
1130 IF MAX > P(L,J) THEN1 1190
1140 FOR NL = K TO (L + 1) STEP -1
1150 IF P(NL,J) < 0 THEN 1190
1160 NEXT NL
1170 LET MAX = P(L,J)
1180 LET W = J
1190 NEXT J
1200 IF MAX = 0 THEN 1370
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1210 LET EQLP = 0
1220 FOR J = 1 TO CN + 2 * M)
1230 IF P(LmJ) <= 0 THEN 1270
1240 IF P(L,J) <> MAX THEN BIG(J) = 0 : GOTO 1270
1250 LET BIG(J) = MAX
1260 LET EQLP = EQLP + 1
1270 NEXT J
1280 IF EQLP = 0 THEN 1370
1290 REM *** Processing For Next Lower Priority #**
1300 REM *** As Values Of MAX Appear More Than 1 *#*
1310 IF EQLP > 1 THEN GOSUB 1720
1320 REM **# Processing For Selecting The Key Element **#
1330 GOSUB 2470
1340 GOSUB 1450
1350 GOSUB 2030
1360 GOTO 1100
1370 NEXT L
1380 CLS
1390 LOCATE 20 ,10 :PRINT "THANK YOU"
1400 LOCATE 22,10 IPRINT "SEE YOU AGAIN"
1410 CLOSE(2)
1420 CHAIN "GOAL.BAS"
1430 END
1440 REM m E N D OF PROGRAMED*

1460 REM #** SUBROUTINE FOR PRINTING ***
1470 REM *** FORMULATED PROBLEM ***
1 lOw |\^| I "****^*^^^*n’TT*TTTTTTT**TTTTT**TTTT

1490 PRINT 12, STRING$(132,"-")
1500 PRINT #2, ,,
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1118 FOR J - 1 TO (N + 2 * M)
1520 PRINT 82, CJ(J)!CJ$(J);" "!

1530 NEXT J 
1540 PRINT #2,

1550 PRINT 1)2; STRINGS(132,"-")

1560 PRINT #2, ,,

1570 FOR J = 1 TO (N + 2 * M)

1580 PRINT'82, A$(J)5W ";

1590 NEXT J 

1600 PRINT 82,

1610 PRINT 82, STRINGS(132,"=")

1620 FOR I = 1 TO M

1630 PRINT 82, UBCDIUBSU)!" ";uS(n;" "icmr ",
1640 FOR J = 1 TO (N + 2 * M)

1650 PRINT 82, A(I,J)I" "I

1660 NEXT J

1670 PRINT 82,

1680 NEXT I

1690 PRINT 82, STRINGS(132,"-")

1700 RETURN

1710 REM *** E N D OF PROGRAMED*

1730 REM *** SUBROUTINE FOR SAME PRIORITY***
f | ™r|£J rfP J I

1758 IF K = 1 THEN 2010

1760 LET SAMEMAX = 0

1770 LET SAMEP = 0
1780 FOR SAMEL = K - 1 TO 1 STEP -1

1790 FOR SAMEJ = 1 TO (N + 2 * M)
1800 IF BIG(SAMEJ) <> MAX THEN 1840



1830

1820

if mmm >■ pisaheusamej) then 1140
LET SAMEMAX = P(SAMEL,SAMEJ)

LET SAMEW = SAMEJ

1840 NEXT SAMEJ

1850 IF SAMEMAX = 0 THEN 1970

1860 FOR SAMEJ = 1 TO <N + 2 * M)

1870 IF P(SAMEL,SAMEJ) <= 0 THEN 1930 

IF P(SAMEL,SAMEJ) = SAMEMAX THEN 19101880

1890 LET BIG(SAMEJ) = 0

1900 GOTO 1930

1910 LET IIG(SAMEJ) = SAMEMAX

1920 LET SAMEP = SAMEP + 1

1930 NEXT SAMEJ

1940 LET MAX = SAMEMAX

1950 IF SAMEP > 1 THEN 1970

1960 GOTO 1980

1970 NEXT SAMEL

1980 IF SAMEP = 0 THEN 2010

1990 LET MAX = SAMEMAX

2000 LET W = SAMEW

2010 RETURN

2020 REM END OF PROGRAMED*

2030 REM *********nmMmmmmmmmmnm*MM*m*m**mm*mmm*
2840 REM *** SUBROUTINE FOR PRINTING ***

2850 REM *#* PRIORITY TABLEAU ***

2060 REM

2070 REM *** PROCESSING STARTS ***

2080 E = 0

2090 REM *** Initialize Values Of P(K» N+2M) ***
2100 FOR L = K TO 1 STEP -1
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LET CP(L) ■ 0
LET E = E + 1
LET P$(L) = T'+MID$(STR$(E),2,2)
FOR J = 1 TO (N + 2 * fl)

LET P(L,J) = 0 
NEXT J 

NEXT L
REN #** Calculation Of CP(K) & P(K, N+2N) ***
FOR L = K TO 1 STEP -1 

FOR I = 1 TO N
IF UB$(I) <> P$(L) THEN 2260 
LET CP(L) = CP(L) + CCI) * UBCI)
FOR J = 1 TO (N + 2 * M)

LET P(L,J) = P(L,J) + UB(I) * A(I,J)
NEXT J 

NEXT I 
NEXT L
REM *** Calculation Of P(K, N+2M) i.e. Zj - Cj
FOR L = 1 TO K

FOR J = 1 TO (N + 2 * M)
IF P$(L) = CJ$(J) THEN PCL,J) = P(L,J) - CJ(J)

NEXT J 
NEXT!
REN *#* Print Priority Matrix ***
FOR L = 1 TO K

PRINT #2, " W;P$(L),CP(L),
FOR J = 1 TO (N + 2 * N)

PRINT U2, P(L,J)I"
NEXT J 
PRINT #2,
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2410 NEXT L
2420 PRINT 82,

2430 PRINT 82, STRING$(132,"-")

2440 PRINT 82, : PRINT 82, : PRINT 82, : PRINT 82, : PRINT 82,

2450 RETURN
2460 REN *** END OF PROGRAMED*

t i f w i\hLI I <n^*******^'l'M’****^***T**fl'1'*****fl'^**'P*'r"M’8'*n'***TT'***n’4’*8'**n'*4'**T*n'n’"T’4’fl’

2480 REM*** SUBROUTINE FOR SELECTING ***

2490 REN *** THE KEY ELEMENT ***
2500 REN *********************************************************************

2510 LET MIN = 999999!

2520 FOR I = i TO M

2538 IF A(I,W) <= 0 THEN 2550

2540 IF NIN > C(I) / A(I,W) THEN LET MIN = CCD / AU,W) : LET U = I 

2550 NEXT I

2560 IF MIN = 9999991 THEN PRINT 82, "Unbounded Solution":GOTO 1390

2570 REM *** Transformation Of New Ualues ***

2580 REM *** Of Next Tableau Into Original ***

2590 REM *** Variables ***

2600 LET UBCU) = CJCW)

2610 LET MB$(U) = CJ$(W)

2620 LET mm = A$(W)

2630 LET C(U) = C(U) / A(U,W)
2640 FOR J = i TO (N + 2 * M)

2650 IF J = W THEN 2670

2660 LET A(U,J) = A(U,J) / A(-U,H)

2670 NEXT J

2680 LET A(U,W) = i

2690 FOR l = 1 TO M
2700 FOR J = i TO (N + 2 * M)
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2810 FOR I = 1 TO H
2820 FOR J = 1 TO (N + 2 * N)
2830 LET A(I,J) = NA(I,J)
2840 NEXT J 
2850 NEXT I
2860 LOCATE 20,30!PRINT RRP!" Iteration is Over"
2870 LOCATE 22,30:INPUT "Strick Any Key To Continue ",RMP
2880 LET RRP = RRP + 1 
2890 RETURN
2900 REN *#* E N D OF P R 0 G R A N E ***
2910 REN Subroutine for screen ***
2920 CLS 
2930 KEY OFF 
2940 SCREEN 2
2950 LOCATE 1,25:PRINT "Nain Program For Goal Programming" 
2960 LOCATE 2,1
2970 REN Horizontal Lines ***
2980 LINE (35,8) - (600,8)
2990 LINE (35,24) - (600,24)
3000 LINE (35,40) - (600,40)
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3818 LINE (35,41) - (688,41)
3028 LINE (35,80) - (6210,80)
3030 LINE (35,110) - (600,110)
3040 REN *** Uerticsl Lines ***
3050 LINE (35,8) - (35, 110)
3060 LINE (70,8) - (70, 110)
3070 LINE (100,8) - (100,110)
3080 LINE (130,8) - (130,110)
3090 LINE (132,8) - (132,110)
3100 LINE (600,8) - (600,110)
3110 LOCATE 3,35:PRINT "CJ(N+2H) & CJ$(N+2f1)
3120 LOCATE 5,40:PRINT "A$(N+2M)"
3130 LOCATE 7,6:PRINT "UB”
3140 LOCATE 8,6IPRINT "1"
3150 LOCATE 9,6:PR!NT "Ui$"
3150 LOCATE 8,10:PRINT ”U$"

3170 LOCATE 8,15IPRINT "C"
3180 LOCATE 8,40:PRINT "A(M,N+2M)”
3190 LOCATE 12,10:PRINT "p$"
3200 LOCATE 12,14:PRINT "CP”
3210 LOCATE 12,40:PRINT WP(K,N+2H)W
3220 RETURN
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5.4 Computer Output s—

The following table represents the data regarding first 

sector concerning Control Points Bhawani liandap and Shivaji 
Maidan.

TABLE - I

I . B. M. / S. P. !Passengers Trips Km. Revenue ! Time

1. Sugar mill ! 1505 30 7.00 2333.00 ! 25 1
Apate Nagar ! 1386 42 4.50 1682.75 ! 15 11

>3 « Katyayani ! 659 18 9.50 384.50 ! 30 1
4. Salokhe Nagar ! 1217 25 4.60 1877.75 ! 20 Ii
5 • Vashi ! 825 28 9.50 1498.00 ! 30
6. University Colony ! 1179 TOAm 6.00 1679.25 1 25 lt
7. University ! 865 30 6.00 1259.00 ! 20
8. Rajarampuri ! 994 40 4.00 1450.00 ! 15 il
9. K.I.T. ! 860 44 9.50 1207.75 ! 30
10. Samrat Nagar ! 759 ' 32 4*50 1258.75 ! 20 11
11. Jarag Nagar ! 1297 38 4.60 1703.75 ! 20 1
12. Nana Patil Nagar ! 1386 42 4.50 1682.75 ! 20 1

i

1. Kadamwadi ! 1467 31 9.10 1955.00 ! 40
o4L n Market yard ! 775 26 5.50 575.00 : 20 1

1

"y 
■Ji « University ! 792 28 6.00 1000.25 ! 20
4. Apte Nagar ! 13891 __________

40 4.00 1610.50 : 15 »
1

{__________
! 173551
1

528 98.80 23158.00 ! 365 i
1

!
1

It is observed from the above table that —

a) 
b ) 

c)

d ) 
e)

Total
Total

Total

Total
Total

number of 
number of 

number of 

number of 
number of

passengers travelled per day - 
trips per day - 

Kilometer travelled per day - 

Revenue earned per day - 
Time taken in minutes per day -

17,355.00

528.00

98.80 

23,158.00 
365.00
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The following table represents the data regarding first 
sector concerning Control Points Gangavesh and Shahu Maidan.

TABLE - II

II. G. / S. M. !Passengers!Trips! Km. ! Revenue 'Time '
Kuditre ! 1082 21 ! 14.50 2301.00 45
Koge . ! 926 22 i 11.80 1800.00 40
Wakare ! 1400 24 ! 10.50 2711.00 40
Hanumantwadi ! 1537 32 ! 9.90 2665.00 25
Padali ! 616 18 ! 7.80 1164.75 25
Shindewadi 1002 22 1 11.40 1572.75 40
Shinganapur ! 1156 32 ! 7.00 1941.50 25
University ! 601 30 ! 6.00 885.00 25
Bavada ! 1237 22 ! 6.80 1961.00 25
Mudshingi ! 832 22 ! 9.80 1345.50 35
Nerle Tamgaon ! 1198 20 ! 13.20 nTHC *71= 40
Kaneri Math ! 444 14 ! 15.40 824.25 45
More wadi ! 1250 32 ! 6.00 1989.25 25
Uchgaon ! 1014 32 1 7.30 1525.00 25
Lanar Vasahat ! 286 18 ! 6.70 397.00 25
Rajendra Nagar ! 903 30 ! 6.00 1227.25 25, —

! 15484 391 1150.10 26636.00 510

It is observed from the above table that —

a)
b)
c)
d) 
e )

Total number of 
Total number of 
Total number of 
Total number of 
Total number of

passengers travelled per day 
trips per day
Kilometer travelled per day
Revenue earned per day
Time taken in minutes per day

15,484.00 

391.00

150.10

26,636.00

510.00
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The following table represents the data regarding first 

sector concerning Control Paints liaharana Pratap Chowk and 

Sonya Maruti Chowk.

TABLE - III

III . M. P. C. / S. M. C. !Passengers Trips! Km. Revenue {Time !

1. Shiye t 818 16 ! 17.50 1628.75 50 !
o Ch inchwad 1l 1168 24 : 11.00 2119.25 35 !
O M Waliwade l

t 1599 26 j 11.00 3109.50 35 !
4. Kayana Colony 11 1059 oo 1

iCmjU. 1 11.00 1895.75 35 !
5. Chokak 1

1 843 18 ! 18.00 1731.75 50 !
1. Jathar Wadi il 788 18 ! 13.00 1612.25 40 !
o

* Parle 1i 888 <50 1 14.10 1952.50 40 :
3. Nitawade 1f 750 26 1 11.20 1461.00 35 !

1
i 7913 172 : 106.80 15510.75 320 :

It is observed from the above table that —

a) Total number of

b ) Total number of

c) Total number of

d > Total number of

e) Total number of

passengers travelled per day 

trips per day

Kilometer travelled per day

Revenue earned per day

Time taken in minutes per day

- 7,913.00

172.00 

106.80

- 15,510.75

320.00
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Thus, it is observed that the total data of all 
sectors is as follows —

the

a) Total number of passengers travelled per day
b) Total number of trips per day
c) Total number of Kilometer travelled per day
d) Total number of Revenue earned per day
e> Total number of Time taken in minutes per day

- 40,752.00
- 1,091.00

355.70
- 65,304.75
- 1,195.00

Formulation Of The Problem s—
Let, xl represents 1st sector i.e. Bhavani Mandap and 

Shivaji Putla based on sectoral route length.

;<2 represents 2nd sector i.e. Gangavesh and Shahu 
Maidan based on sectoral route length.

x3 represents 3rd sector i.e. Maharana Pratap 
Chowk and Sonya Maruti Chowk based on sectoral 
route length.

ell represents positive deviation from goal 1 
d2 represents positive deviation from goal 2 
d3 represents positive deviation from goal 3 
dl represents negative deviation from goal 1 
d2 represents negative deviation from goal 2 
d3 represents negative deviation from goal 3



70
li. Phil.

Thus, the abjective function (Z) becomes —

Minimize, Z = PKdl + d3 > + P2 d2 + P3 d3 

Subject to Goal Constraints,

Occupancy Constraint

32.87x1 + 39.60x2 + 46.01x3 + dl--- dl+ = 1494.12

Revenue Constraint s-

43.86x1 + 68.12x2 + 90.18x3 + d2--- d2+ = 2394.31

Bus Availability Constraint

1.00x1 + 1.00x2 + 1.00x3 + d3--- d3+ = 40.00



71
M. Phil.

GOAL PROGRAMMING SOLUTION

0th Iteration

0 — 0 — 0 — 1 PI 1 P2 1 F3 0 ~ 0 — 1 PI

.:<1 .m2 .m3 dl- d2~ d3- di+ d2f d3+

1 PI dl- 1494.120 32.87 39.60 46.01 1 0 0 0 0 0
:l. P2 d2~ 2394.310 43.86 68.12 90. 18 0 1 0 0 0 0
1 P3 d3- 40.000 1.00 1.00 1.0® 0 0 1 0 0 -1

P3 40.000 1 1 1 0 0 0 0 0 -1
P2 2394.310 43.86 68.12 90.18 0 0 0 0 0 0
PI 1494.120 32.87 39.60 46.01 0 0 0 0 0 -1

1st Iteration

0 — 0 — 0 — 1 PI 1 P2 1 P3 0 — 0 — 1 PI

.Ml .m2 .m3 dl- d2- d3- dl+ d2+ d3+

1 PI dl- 272.539 10.49 4.85 0 1 -0.51 0 0 0 0
0 — - .x3 26.550 0.49 0.76 1 0 0.01 0 0 0 0
1 P3 d3- 13.450 0.51 0.24 0 0 -0.01 1 0 0 -1

F3 13.450 0.51 0.24 0 0 -0.01 0 0 0 -1
P2 0.000 0.00 0.00 0 0 -1.00 0 0 0 0
PI 272.539 10.49 4.85 0 0 -0.51 0 0 0 -1
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2nd Iteration

0 — 0 — 0 — 1 PI 1 F2 1 F3 0 — 0 — 1 PI

.xi i»x2 .:c3 dl- d2~ d3~ dl+ d2+ d3+

0 — »xi 25.975 1 0.46 0 0.10 -0.05 0 0 0 0
0 — .*3 13.917 0 0.53 1 ~0.£5 0.03 0 0 0 0
1 P3 d3~ 0.108 0 0.01 0 -0.05 0.01 1 0 0 -1

P3 0.108 0 0.01 0 -0.05 0.01 0 0 0 -1
F-2 0 0 0 0 0 -1 0 0 0 0
FI 0 0 0 0 -1 0 0 0 0 -1

3rd Iteration

0 — 0 — 0 — 1 FI 1 F*2 1 P3 0 — 0 — 1 FI

.xi .i<2 .*3 dl- d2- d3- dl+ d2+ d3+

0 — .Kl 19.266 1 0 0 3.13 -0.91 -62.04 0 0 62.04
0 — .x3 6.,206 0 0 1 3.44 -0.96 -71.31 0 0 71.31
0 — .:<2 14.527 0 1 0 -6.58 1.87 134.35 0 0 -134.35

P3 0 0 0 0 0 0 -1 0 0 0
F^ 0 0 0 0 0 -1 0 0 0 0
FI 0 0 0 0 -1 0 0 0 0 -1
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Hence, the optimal solution obtained is — 
x 1 = 19 
x2 = 15 
x3 = 6

So in order to maximize occupancy, revenue the Kolhapur 
Municipal Transport should run 19 buses to sector 1 i.e. 
Bhawani Mandap and Shivaji Putla, 15 buses to sector 2 i.e. 
Sangavesh and Shahu Maidan and 6 buses to sector 3 i.e. 
Maharana Pratap Chowk and Sonya Maruti Chowk.
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The following table represents the data regarding first 
sector concerning Control Points Bhawani Mandap and Shivaji 
Putla.

T A B L E - IV

1 r~\
jU 3 4 5

I . BHAVANI MANDAP ! Passengers! Trips! Km. ! Revenue Time !
i. Sugar mill ! 1505 ! 30 ! 7.00 1 2333.00 25 ;
r-y Apate Nagar ! 1386 42 : 4.50 ! 1682.75 15

■ Katyayani ! 659 ! 18 ! 9.50 1 384.50 30 !
4. Salokhe Nagar ! 1217 j 4.60 ! 1877.75 20
5 . Vashi ! 825 1 28 ! 9.50 i 1498.00 30 !
6. University Colony i 1179 |Oil I 6.00 ! 1679.25 nc
7. University ! 865 ! 30 ! 6.00 ! 1259.00 20 !
8. Rajarampuri i 994 40 : 4.00 ! 1450.00 15
9. K. I. T. ! 860 ! 44 ! 9.50 ! 1207.75 30 !
10. Samrat Nagar ! 759 1VmI 4*. i 1 4.50 ! 1258.75 20
11. Jarag Nagar i 1297 ! TO t OO t 4.60 ! 1703.75 20 j
12. Nana Patil Nagar ! 1386 42 ! 4.50 ! 1682.75 20

! 12932 401 ! 74.20 ! 18017.25 270
II . SHIVAJI PUTL.A 1 Passengers Trips! Km. ! Revenue 'Time
1. Kadamwadi ! 1467 1 1 9.10 : 1955.00 i 40

Market yard ! 775 ! 26 ! 5.50 ! 575.00 20 1
Of » University j y tpo 28 ! 6.00 : 1000.25 20
4. Apte Nagar I 1389 !

1 ________ —
42 ! 4.00 ! 1610.50 15 !

—--------------------------------- --—
! 4423 ! 127 ! 24.60 ! 5140.75 95 1

TOTAL ! 17355 528 ! 98.80 : 23158.00 I 365
_____ — i — — — — i — i — — — ! — ----— _ <
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It is observed from the above table that

a) Total number of passengers travelled per day - 17,355.00
b) Total number of trips per day - 528.00
c) Total number of Kilometer travelled per day - 98.80
d) Total number of Revenue earned per day - 23,158.00
e> Total number of Time taken in minutes per day 365.00

Formulation Of The Problem For The 1st Sector s

Let, xl represents Buses to be run from Bhavani liandap 
x2 represents Buses to be run from Shivaji Putla 
dl represents positive deviation from goal 1
d2 represents positive deviation from goal 2
dl represents negative deviation from goal 1
d2 represents negative deviation from goal 2

Thus, the objective function <Z> becomes — 

Minimize, Z = Pl(dl + d2 ) + P2 d2 
Subject to Goal Constraints,

Occupancy Constraint ;~
32.25;<1 + 34.83x2 + dl---dl+ = 624.52

Revenue Constraint s-
44.93x1 + 40.48x2 + d2--- d2+ = 833.34

Bus Availability Constraint
1.00x1 + 1.00x2 + d3--- d3+ = 19.00
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GQPL PROGRPttOMG SOLUTION

0th Iteration

0 — 0 — 1 FI 1 F'2 1 P3 0 — 0 — 1 FI

.:<1 «k2 dl- d2~ d3- di+ d2+ d3+

1 FI dl- 624.520 32.25 34.38 1 0 0 0 0 0
1 F2 d2- 833.340 44.93 40.48 0 1 0 0 0 0
1 F3 d3- 19.000 1.00 1.00 0 0 1 0 0 -1 ■

P3 19.000 1 1 0 0 0 0 0 -1
P2 833.340 44.93 40.48 0 0 0 0 0 0
FI 624.520 32.25 34.38 0 0 0 0 0 -1

1st Iteration

0 — 0 ~ 1 FI 1 P2 1 P3 0 — 0 — 1 PI

.x2 dl- d2~ d3- dl+ d2+ d3+

0 — .x2 18.165 0.938 1 0.029 0 0 0 0 0
1 F2 d2- 98.012 6.958 0 -1.177 1 0 0 0 0
1 P3 d3- 0.835 0.062 0 -0.029 0 1 0 0 -1

F3 0.835 0.062 0 -0.029 0 0 0 0 -1
P2 98.012 6.958 0 -1.177 0 0 0 0 0
FI 0.000 0.000 0 -1.000 0 0 0 0 -1

2nd Iteration

0 - 0 — 1 PI 1 P2 1 F3 0 — 0 — 1 PI

• :<1 ,x2 dl- d2- d3- dl+ d2+ d3+

0 — „x2 5.526 0 1 .469 0 -15.141 0 0 15.141
1 F2 d2- 4.260 0 0 2.089 1 •112.307 0 0 112.307
0 — • xl 13.474 1 0 -.469 0 16.141 0 0 -16.141

F3 0.000 0 0 0 0 -1 0 0 0
P2 4.260 0 0 2.089 0 ■112.307 0 0 112.307
FI 0.000 0 0 -1 0 0 0 0 -1
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Hence, the optimal solution obtained is —
:<1 = 13 
:<2 = 6

So in order to maximize occupancy, revenue the 
Municipal Transport should run 13 buses to Control 
i.e. Bhauiani Mandap and 6 buses to Control Point 
Shivaji Putla.

Kolhapur 
Ponit 1 
2 i.e.
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The following table represents the data regarding 
second sector concerning Control Points Sangavesh and Shahu 
Maidan.

T A B L E - V

1 2 3 4 5
I . SANGAVESH {Passengers!1 Trips! Km. ! Revenue ■Time !

1. Kuditre ! 1082 1 Oil1 A. X 1 14.50 { 2301.00 !! 45 !
iC a Kog e ! 926 1 OO j 11.80 { 1800.00 ! 40 !
“3*O • Wakare ! 1400 ! 24 ! 10.50 ! 2711.00 !! 40 {
4. Hanumantwadi ! 1537 i TO i1 WaL 1 9.90 i 2665.00 ! 25 :
5. Padali i 616 !! 18 ! 7.80 { 1164.75 { 25 !
6. Shindewadi { 1002 i nn iI C A. I 11.40 ! 1572.75 ! 40 :
7. Shinganapur ! 1156 !t TO 1

1 t 7.00 ! 1941.50 ! 25 !
e. University ! 601 ! 30 ! 6.00 { 885.00 ! 25 !
9. Bavada j j ^3*7 i 99 j 6.80 { 1961.00 ! 25 !

! 9557 !» 999 i
1 4m4>U 1 85.70 ! 17002.00 { 290 {

II. SHAHU MAIDAN 1 Passengers!Trips! Km. i Revenue {Time !
1. Mudshingi i D*?9i i 99 i( jLjL i 9.80 1345.50 35 :

2. Nerle Tamgaon ! 1198 ! 20 13.20 2325.75 40 !
3. Kaneri Math { 444 : 14 15.40 824.25 45 !
4. More wadi { 1250 ! 32 6.00 1989.25 25 !
5. Uchgaon ! 1014 { 32 7.30 1525.00 9q i

t

6. Lonar Vasahat ! 286 : 18 6.70 397.00 25 {

7. Rajendra Nagar ! 903 { 30 : 6.00 4 rin”7X 4i,f ft jL W 25 !
{ 5927 ! 168 64.40 9634.00 220 !

TOTAL 15484 ! 391 1150.10 { 26636.00 ! 510 {
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It is observed from the above table that —

a) 

b ) 
c) 

d > 
e)

Total
Total
Total
Total
Total

number of 
number of 
number of 
number of 
number of

passengers travelled per day 
trips per day
Kilometer travelled per day
Revenue earned per day
Time taken in minutes per day

- 15,484.00
391.00 
150.10

~ 26,636.00 
510.00

Formulation Of The Problem For The 2nd Sector s—

Let, xl represents Buses to be run from Gangavesh
x2 represents Buses to be run from Shahu Maidan 
dl represents positive deviation from goal 1
d2 represents positive deviation from goal 2
dl represents negative deviation from goal 1
d2 represents negative deviation from goal 2

Thus, the objective function (Z) becomes — 

Minimize, Z = Pl(di + d2 ) + P2 d2 
Subject to Goal Constraints,

Occupancy Constraint
42.86x1 + 35.28x2 + dl- - dl+ = 594.02 

Revenue Constraint s-
76.24x1 + 57.35x2 + d2--- d2+ =1021.84

Bus Availability Constraint s~

1.00x1 + 1.00x2 + d3--- d3+ = 15.00
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GOPL PRQGRflmZNB SOLUTION

0th Iteration

0 — 0 _ 1 PI 1 P2 1 P3 g _ 0 — 1 PI

,k1 «x2 dl- d2~ d3- dl+ d2+ d3+

1 FI dl- 594.020 42.86 35.28 1 0 0 0 0 0
i P2 d2- 1021.840 76.24 57.35 0 1 0 0 0 0
1 P3 d3~ 15.000 1 1 0 0 1 0 0 -1

F3 15.0® 1 1 0 0 0 0 0 -1
P2 1021.840 76.24 57.35 0 0 0 0 0 0
PI 594.020 42.86 35.28 0 0 0 0 0 -1

1st Iteration

0 — 0 — 1 PI 1 F’2 1 P3 0 — 0 — 1 FI

.xl .;<2 dl- d2~ d3- dl+ d2+ d3+

1 PI dl- 19.570 0 3.039 1 -0.562 0 0 0 0
0 — .xl 13.403 1 0.752 0 0.013 0 0 0 . 0
1 P3 d3- 1.597 0 0.248 0 -0.013 1 0 0 -1

P3 1.597 0 0.248 0 -0.013 0 0 0 -1
F'2 0.000 0 0.000 0 -1.000 0 0 0 0
PI 19.570 0 3.039 0 -0.562 0 0 0 -1

2nd Iteration

0 — 0 — 1 F’l 1 F’2 1 P3 0 — 0 — 1 PI

•xl .x2 dl- d2- d3- dl+ d2+ d-3+

0 — 6.439 0 1 0.329 -0.185 0 0 0 0
0 — .xl 8.560 1 0 -0.247 0.152 0 0 0 0
1 P3 d3- 0.002 0 0 -0.082 0.033 1 0 0 -1

P3 0.002 0 0 -0.082 0.032 0 0 0 -1
P2 0.000 0 0 0 -1 0 0 0 0
PI 0.000 0 0 -1 0 0 0 0 -1
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Hence, the optimal solution obtained is — 
xl = 9 

x2 = 6

Sa in order to maximize occupancy, revenue the Kolhapur 
Municipal Transport should run 9 buses to Control Ponit 3 
i.e. Bangavesh and 6 buses to Control Point 4 i.e. Shahu 
Maidan.
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The following table represents the data regarding third 

sector concerning Control Paints liaharana Pratap Chowk and 

Sonya Maruti Chowk.

T ft B L E - VI

1 4 5

I . MAHARANA PRATAP CHOWK I Passengers •Trips i Km. i Revenue ! Time

1. Shiye ! SIS ! 16 ! 17.50 ! 1628.75 ! 50
M Ch inchwad ! 1168 i 24 ! 11.00 ! 2119.25 \ 7c

1 vjO

■-’> # Waliwade ! 1599 ! 26 ! 11.00 ! 3109.50 ! 35
4. Koyana Colony I 1059 1 rjn

1 ! 11.00 ! 1895.75 « tc

5 . Chokak ! 843 ! 18 ! 18.00 ! 1731.75 ! 50

! 5487 1 106 ! 68.50 ! 10485.00 ! 205

II . SONYA MARUTI CHOWK !Passengers !Trips ! Km. ! Revenue i Time

1 . Jathar Wadi 1 788 ! 18 ! 13.00 I 1612.25 ! 40
Parle ! '• 888 i nn

i ! 14.10 ! 1952.50 ! 40
\Jf n Nitawade I 750 t o t

\ *_Q ! 11.20 ! 1461.00 ! 35

— ---------------- ---- ------------------------------
! 2426 ! 66 I 38.30 ! 5025.75 ! 115

= =

TOTAL s-- ! 7913 ! 172 !106.80 ! 15510.75 ! 320
:::: srs:
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It is observed from the above table that —

a) Total number of passengers travelled per day 
b> Total number of trips per day 
c> Total number of Kilometer travelled per day 
d> Total number of Revenue earned per day 
e) Total number of Time taken in minutes per day

7,913.00
172.00 
106.80

15,510.75
320.00

Formulation Of The Problem For The 3rd Sector s—

Let, xl represents Buses to be run from Maharana Pratap
Chowk

k2 represents Buses to be run from Sonya Maruti 
Chowk

dl represents positive deviation from goal 1
d2 represents positive deviation from goal •^>

d 1 represents negative deviation from goal 1
d2 represents negative deviation from goal 9

Thus, the objective function (Z) becomes — 
Minimise, Z * PKdl + d2 ) + P2 d2 

Subject to'Goal Constraints,

Occupancy Constraint s-
51.76x1 + 36.76x2 + dl-- dl+ = 276.03

Revenue Constraint ;~
98.92x1 + 76.15x2 + d2--  d2+ » 541.07

Bus Availability Constraint
1.00x1 + 1.00x2 + d3 d3+ 6.00



84
ft. Phil.

GOAL PROBRflWHMS SOLUTION

0th Iteration

0 — 0 — 1 FI 1 P2 1 F3 0 — 0 — 1 PI

.xl %/?
R /vC dl- d2- d3- dl+ d2+ d3+

1 PI dl- 276.030 51.76 36.76 1 0 0 0 0 0
1 P2 d2- 541.070 98.92 76.15 0 1 0 0 0 0
1 P3 d3- 6.000 1 1 0 0 1 0 0 -1

F3 6.000 1 1 0 0 0 0 0 -1
F2 541.070 98.92 76.15 0 0 0 0 0 0
F'l 276.030 51.76 36.76 0 0 0 0 0 -1

1st Iteration

0 — 0 — 1 PI 1 P2 1 P3 0 — 0 — 1 PI

-xl «x2 dl- d2- d3- di+ d2+

0 — mXl 5.333 1 0.710 0.019 0 0 0 0 0
1 P2 d2- 13.541 0 5.897 -1.911 1 0 0 0 0
1 F*3 d3- 0.667 0 0.290 -0.019 0 1 0 0 -1

F3 0.667 0 0.290 -0.019 0 0 0 0 -1
P2 13.541 0 5.897 -1.911 0 0 0 0 0
PI 0.000 0 0 -1 0 0 0 0 -1

2nd Iteration

0 — 0 — 1 PI 1 F2 1 P3 0 ~ 0 — 1 PI

uXi «x2 dl- d2- d3- di+ d2+ d3+

0 — .xl 3.702 1 0 0.249 -0.120 0 0 0 0
0 — .x2 2.296 0 1 -0.324 0.170 0 0 0 0
1 P3 d3- 0.002 0 0 0.075 -0.049 1 0 0 -1

P3 0.002 0 0 0.075 -0.049 0 0 0 -1
F2 0.000 0 0 0 -1 0 0 0 0
PI 0.000 0 0 -1 0 0 0 0 -1
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Hence, the optimal solution obtained is — 
x i — 4 
v -- ^

So in order to maximise occupancy, revenue the 
Municipal Transport should run 4 buses to Control 
i.e. Maharana Pratap Chowk and 2 buses to Control 
i.e. Sonya Maruti Chowk.

Kolhapur 
Ponit 5 
Point 6
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Formulation Of The Problem 
For Revenue MaKimization s—

The same problem may be run even with Revenue as first 
priority and Occupancy as second priority. Thus, the formula­
tion is as follows —

Let, xi represents 1st sector i.e. Bhavani Mandap and 
Shivaji Putla based on sectoral route length.

x2 represents 2nd sector i.e. Sangavesh and Shahu 
Maidan based on sectoral route length.

«r
A. O represents 3rd sector i.e. Maharana Pratap
Chowk and Sonya Maruti Chowk based on sectoral
route length.

dl represents positive deviation from goal 1

d2 represents positive deviation from goal
d3 represents positive deviation from goal —?

W

dl represents negative deviation from goal 1

d2 represents negative deviation from goal 2
d3 represents negative deviation from goal Or

the objective function (Z) becomes —
Minimize, Z = PKdl + d3 ) 4- P2 d2 + P3 d3
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Subject to Goal Constraints,

Revenue Constraint :~
43.86x1 + 68.12x2 + 90.18:<3 + d2-- d2+ = 2394.31

Occupancy Constraint
32.87x1 + 39.60x2 + 46.01x3 + dl-- dl+ = 1494.12

Bus Availability Constraint
1.00x1 + 1.00x2 + 1.00x3 + d3--  d3+ = 40.00
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GOAL FROGRAftONS SOLUTION

0th Iteration

0 — 0 — 0 — 1 F'l 1 F2 1 P3 0 — 0 — 1 PI

.:<1 .X2 vOa jVJ dl- d2- d3- dl+ d2+ d3+

1 FI dl- 2394.310 43.86 68.12 90.18 0 1 0 0 0 0
1 P2 d2- 1494.120 32.87 39.60 46.01 1 0 0 0 0 0
1 P3 d3- 40.000 1 1 1 0 0 1 0 0 j.

P3 40.000 1 1 1 0 0 0 0 0 -1
F‘2 1494.120 32.87 39.6 46.01 1 -1 0 0 0 0
FI 2394.310 43.86 68.12 90.18 -1 1 0 0 0 --1

1st Iteration

0 — 0 — g _ 1 PI 1 F2 1 P3 0 — 0 — 1 PI

, M Ai
vO -;<3 dl- d2- d3- dl+ d2+ d3+

0 — «;<3 26.550 0.49 0.76 1 0 0.01 0 0 0 0
1 F2 d2- 272.539 10.49 4.85 0 1 -0.51 0 0 0 0
1 F-3 d3- 13.450 0.51 0.24 0 0 -0.01 1 0 0 -I

F3 13.450 0.51 0.24 0 0 -0.01 0 0 0 -1
P2 272.539 10.49 4.85 0 1 -1.51 0 0 0 0
FI 0 0 0 0 -1 0 0 0 0 -1
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2nd Iteration

0 — 0 _ 0 — 1 FI 1 F2 1 F3 0 — 0 — 1 F'l

vlimi •s<2 .k3 dl~ d2- d3- dl+ d2+ d3+

0 — .*3 13.917 0 0.531 1 -0.05 0.03 0 0 0 0
0 ~ .:■& 25.975 1 0.462 0 0.10 -0.05 0 0 0 0
1 P3 d3~ 0.100 0 0.007 0 -0.05 0.01 1 0 0 -1

F3 0.1 m 0 0.01 0 -0.05 0.01 0 0 0 -1
P2 0 0 0 0 0 -1 0 0 0 0
FI 0 0 0 0 -1 0 0 0 0 -1

3rd Iteration

0 - 0 — 0 — 1 PI 1 P2 1 F3 0 — 0 — 1 FI

,;<1 .X2 nt vj dl- d2~ d3- dl+ d2+ d3+

0 — .*3 6.206 0 0 1 3.44 -0.96 -71.31 0 0 71.31
0 — .:-d 19.266 1 0 0 3.13 -0.91 -62.04 0 0 62.04
0 — -x2 14.527 0 1 0 -6.58 1.87 134.35 0 0 -134.35

F3 0 0 0 0 0 0 -1 0 0 0
P2 0 0 0 0 0 -1 0 0 0 0
FI 0 0 0 0 -1 0 0 0 0 -1
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GOAL PRQGRfVtQMB SOLUTION

0th Iteration

0 — 0 — 1 FI 1 F2 1 P3 0 — 0 — 1 FI

.::1 .;-;2 dl- d2- d3- dl+ d2+ d3+

1 PI dl- 833.340 44.93 40.48 0 1 0 0 0 0
1 P2 d2- 624.520 32.25 34.38 1 0 0 0 0 0
1 F3 d3- 19.000 1 1 0 0 1 0 0 -1

P3 19.®® 1 1 0 0 0 0 0 -1
P2 624.520 32.25 34.38 1 -1 0 0 0 0
PI 833.34® 44.93 40.48 -1 1 0 0 0 “1

1st Iteration

0 — 0 — 1 PI 1 F2 1 F3 0 — 0 — 1 PI

vl
tn\X .x2 dl- d2- d3- dl+ d2f d3f

0 — w*|*/\J. 18.548 1 0.90 0 0.02 0 0 0 0
1 P2 d2- 26.362 0 5.32 1 -0.72 0 0 0 0
1 F3 d3~ 0.452 0 0.10 0 -0.02 1 0 0 -1

F3 0.452 0 0.10 0 -0.02 0 0 0 -1
P2 26.362 0 5.32 1 -1.72 0 0 0 0
PI 0.0® 0 0 -1 0 0 0 0 -1

2nd Iteration

0 — 0 — 1 PI 1 F2 1 F3 0 — 0 -- 1 PI

.Kl «>£t dl- d2- d3~ dl+ d2+ d3+

0 — .Hi 14.431 1 0 0 0.22 -9.10 0 0 9.10
1 P2 d2- 2.039 0 0 1 0.48 -53.76 0 0 53.76
0 — .x2 4.569 0 1 0 -0.22 10.10 0 0 -10.10

P3 0 0 0 0 0 -1 0 0
P2 2.039 0 0 1 -0.52 -53.76 0 0 /:£q(16
Pi 0 0 0 -1 0 0 0 0 ;'(x-rl - ••. /-i

'■ ‘ ) * k
V



91

________________________  M. Phil.

GOflL PRDQRflftHMG SOLUTION

0th Iteration

0 — 0 — 1 PI 1 P2 1 P3 0 — 0 — 1 PI

«;<1 .x2 dl- d2- d3- dl+ d2+ d3*-

1 PI dl- 1021.84# 76.24 57.35 0 1 0 0 0 0
1 P2 d2- 594.020 42.86 35.28 1 0 0 0 0 0
I P3 d3- 15.00# 1 1 0 0 1 0 0 -1

P3 15.000 1 1 0 0 0 0 0 -1
P2 594.020 42.86 35.28 1 -1 0 0 0 0
PI 1021.84# 76.24 57.35 -1 1 0 0 0 -1

1st Iteration

0 — 0 -- 1 PI 1 F2 1 F3 0 — 0 — 1 PI

»k1 »/‘wi dl- d2~ d3- dl+ d2+ d3+

0 — .;-;l 13.403 1 0.75 0 0.01 0 0 0 0
1 P2 d2- 19.570 0 3.04 1 -0.56 0 0 0 0
1 P3 d3- 1.597 0 0.25 0 -0.01 1 0 / 0 -1

P3 1.597 0 0.25 0 -0.01 0 0 0 -1
P2 19.570 0 3.04 1 •-1.56 0 0 0 0
FI 0 0 0 -1 0 0 0 0 -1

2nd Iteration

0 — 0 — 1 PI 1 F2 1 P3 0 — 0 -- 1 PI

.!•;! .:-c2 dl- d2- d3~ dl+ d2+ d3+

# — vl 8.560 1 0 -0.25 0.15 0 0 0 0

il .x2 6.439 0 1 0.33 -0.18 0 0 0 0
1 P3 d3- 0.002 0 0 -0.ee 0.03 1 0 0 -1

F3 0.002 0 0 -0.08 0.03 0 0 0 -1
P2 0 0 0 0 -1 0 0 0 0
PI 0 0 0 -1 0 0 0 0 -1
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GOflL FfiOGRtiPVUNG SOLUTION

0th Iteration

0 — 0 — 1 PI 1 F2 1 P3 0 — 0 — 1 FI

vlM Ai «x2 dl- d2- d3~ di+ d2+ d3+

i pi dl- 541.070 98.92 76.15 0 1 0 0 0 0
l P2 d2- 276.033 51.76 36.76 1 0 0 0 0 0
1 P3 d3- 6.000 1 1 0 0 1 0 0 -1

P3 6.000 1 1 0 0 0 0 0 -1
P2 276.035 51.76 36.76 1 -1 0 0 0 0
FI. 541.070 98.92 76.15 -1 1 0 0 0 ~i

1st Iteration

0 — 0 — 1 FI 1 F2 1 P3 0 — 0 — 1 PI

vlH/U iwu; dl- d2- d3- dl+ d2+ d3+

l PI dl- 13.541 0 5.90 -1.91 1 0 0 0 0
g ~ .xi 5.333 1 0.71 0.02 0 0 0 0 0
1 F3 d3~ 0.667 0 0.29 -0.02 0 1 0 0 -1

F3 0.667 0 0.29 H3.02 0 0 0 0 -1
P2 0 0 0 0 -1 0 0 0 0
PI 13.541 0 5.90 -2.91 1 0 0 0 -1

2nd Iteration

0 — 0 — 1 FI 1 F2 1 F3 0 — 0 — 1 FI

.xl dl- d2~ d3~ dl+ d2+ cl3+

0 — .x2 2.296 0 i -0.32 0.17 0 0 0 0
0 — .xl 3.702 1 0 0.25 -0.12 0 0 0 0
1 F3 d3- 0.002 0 0 0-0T -0.05 1 0 0 -1

P3 0.002 0 0 0.07 -0.05 0 0 0 -1
P2 0 0 0 0 -1 0 0 0 0
PI 0 0 0 -1 0 0 0 0 -1
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Hence, the optimal solution obtained is — 

xl = 19 

x2 = 15 

x3 = 6

So in order to maximize occupancy, revenue the Kolhapur 

^"'''iiunicipal Transport should run 19 buses to sector 1 i.e. 

Bhawani Mandap and Shivaji Putla, 15 buses to sector 2 i.e. 

Sangavesh and Shahu Maidan and 6 buses to sector 3 i.e. 

Maharana Pratap Chowk and Sonya Maruti Chowk.

Similarly executing the program 

get bus allocation as follows — 

i> Bhawani Mandap 

ii> Shivaji Putla 

iii> Sangavesh 

iv> Shahu Maidan 

v) Maharana Pratap Chowk 

vi) Sonya Maruti Chowk

for three

s- 14 

05 

s- 09 

s- 06 

s- 04 

s- 02

sectors

buses

buses

buses

buses

buses

buses

we
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5.5 st X ys is a —

After feeding the data as on 1st April, 1990 of Kolha­
pur Municipal Transport to the computer and after running the 
program for the solution by Goal Programming it is found that 
the total available buses which were forty in number should 
be distributed to the three sectors as follows —

i) Bhawani Mandap and Shivaji Putla
ii) Gangavesh and Shahu liaidan

iii) Maharana Pratap Chowk and 
Sonya Maruti Chowk

19 buses 
15 buses

06 buses

Total * — 40 buses

Further allocation/ distribution of buses within the sector, 
for each Control Point is obtained by running the Goal Pro­
gram again for the data available separately for each Control 
Point and the buses allocated by goal program for consoli­
date/ combined data on the basis of route length. Thus, the 
program was run again for three times for each sector and the 
distribution of buses for each Control Point obtained is as 
fallows —

i ) Bhawani Mandap s- 13 buses
ii) Shivaji Putla 06 buses

iii) Gangavesh 09 buses
iv) Shahu Maidan :- 06 buses
v) Maharana Pratap Chowk s- 04 buses

vi) Sonya Maruti Chowk 02 buses
Total s- 40 buses
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where as the present allocation of buses fallowed by Kolhapur 
Municipal Transport is as follows —

i ) Bhawani Mandap 12 buses
i i ) Shivaji Putla 04 buses

i i i ) Gangavesh s- 09 buses
iv) Shahu Maidan s- 07 buses
v) Maharana Pratap Chowk 3- 05 buses

vi ) Sonya Maruti Chowk 3- 03 buses
Total 3~ 40 buses

The comparative statement for the present allocation 
and the result provided by Goal Programming is as follows —
'V A/ A* 'Kr A/ 'V 'V 'V *\t 'V A/ A/ *\j *V 'V A/ A/ h/ 'V 'V ^ Aj *V A/ Aj A/ *V 'VA/ 'V 'V -"V *Vr 'V *\/ A/ 'V 'V 'V *V f\t 'V A/ 'V Ai 'V

Control Present Allocation Present Expected
Point Allocation by Goal Revenue Revenue

of buses Programming Per Km, Per Km.
h/ 'v ■rv ^ 'v ^ 'V 'v A* A/ Ai ^ ^ 'y 'v 'v 'y A/ *v ,v **v ^ ^ 'v A/ ^ A/ 'v *v a# ‘v 'v 'v 'v a# *v /v A/ ^s» Aj 'y

Bhawani
Mandap 12 13 89.76 97,24
Shivaji Putla 04 06 27.00 40.50
Gangavesh 09 09 73.62 73.62
Shahu Maidan 07 06 47.74 40.92
Maharana
Pratap Chowk 05 04 37.55 30.04
Sonya Maruti 
Chowk 03 02 18.06 12.04
'V'W'W'V/^A/'V'V'V'V'V'V'V'V'V'V^/A/A/A/'V'V'V'V'V'V'V'V'V'S/Ai'VA/'V/'V'V'V'V'V'V'V'V'V^V'V'V^VA/'V^'V'V'V/'VAiAiA/'V'V

Total 40 X 40 S 293.73 294.36
A/ ^VAi Af A# Af A< A/ Af A^A^A/ Af A^ A/ A# ^VA/A/A/A# Af A/^WA  ̂Af Ai A# A* A/ A^ ■
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Thus, by Goal Programming may achive a profit of 0.63
paise per kilometer.

The comparative statement for the present data, for 
first priority to Revenue and next priority to Occupancy is 
as follows —

A* A#*\i A* ***** 'V'Vr A/'V'V'V lVA»A<,V A/'V'V A# A# A* *\t

Control
Point

Present 
A1location 
of buses

Allocation Present 
by Goal Revenue 
Programming Per Km.

Expected 
Revenue 
Per Km.

*\r /V *\i 'V A/ 'Vr ’"V *\t Aj Ai 'Vf A* 'V A/ Ai A/ <V ''V Ai J\t n~t /\t 'V/ 'V 'V *\t *V Aj 'S/ ^ A/ A* 'ii 'V A/ A/ A; A* <VAi'V'\»A»,\»<\iAi A# 'VA/'VAi A#Af

Bhawani
Man dap 12 14 89.76 104.72
Shivaji Putla 04 05 27.00 33.75
(Bangavesh 09 09 73.62 73.62
Shahu Maidan 07 06 47.74 40.92
Maharana
Pratap Chowk 05 04 37.55 30.04
Sonya Maruti 
Chowk 0%^ 02 18.06 12.04
Total 40 40 293.73 295.09
A/*V» A> A» A/A/ A# A/A/A/ A/A* A/A* Ar A# Ar A# A# A» A* A* A* A* A* A» A/Ar A* A» A* A* A* A* A/A* A* A# A/A# A/A/A/A» A/A/A* A* Af A/A/Af A* A# A* A/ At A/

Thus, by Goal Programming^uie) may achive a profit of 
1.36 paise per kilometer.

Thus Kolhapur Municipal Transport should redistribute 
the buses as per the above schedule which in tern provides 
good service and good return in terms of revenue earned.

*


