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REM xxxkkkkxockxkkkikikkionikkioookiocoookoikiokokkksokkkonkkokkk

XKk
XXX
XXX
kXX
Xk
8]
L8]
KK
kK

Kk

REM ok GOAL PROGRAMMING PACKAGE

REM o0k T —

REM ok

REM %%k | Program Devaloped %%k  Under Guidance
REM x| ok

REM kx| By KK 0f

REM kx| xRk

REM wokk | R. M. Patil *k D, R, U, Kulkarni
REM Xokk

REM ok

REM sokkiriokionioniookkiiioookiooksokionikioookioooookionookoook ook
CLS

KEY OFF

SCREEN 2

LOCATE 1,38:PRINT "GORL PROGRAMMING PACKAGE"

LOCATE 2,1

REM *xk Horizontal Lines wokx
LINE (35,8) - (600,8)

LINE (35,24) - (600,24)

LINE (35,48) - (608, 4@)

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

LINE (35,60) - (6@9,80)

LINE (35,110) - (600,110)
REM Xkk Usrtical Lines kkk
LINE (35,8) - (35,110)

LINE (78,8) - (78,110)

LINE (100,8) - (100,110)
LINE (138,8) - (130,110)
LINE (132,8) - (132, 11®)
LINE (600,8) - (600, 110)

48



340
350
360
370
380
390
420
410
420
430
440
450
460
470
480
499
500
510
520

LOCATE 3,35:PRINT "CJ(N+2M) & CJS(N+zM)"
LOCATE 5, 48:PRINT "A8(N4ZH)”
LOCATE 7,6:FRINT "UB"

LOCATE 8, 6:FRINT "8"
LOCATE 9, 6:PRINT "VBS"

LOCATE 8, 1@:PRINT “us"

LOCATE 8, 45:PRINT “C"

LOCATE 8, 48:PRINT "ACH, N42H)"
LOCATE 12,1@:PRINT "Ps"

LOCATE 12, 14:PRINT “CP

LOCATE 12,4@:PRINT “P(K,N+zM)"

LOCATE 15, 10:PRINT "1, For Creation of data file...

LOCATE 17,1@:PRINT 2. For Processing.....ivsvvives
LOCATE 1S9, 18:PRINT "3, Extt.siviiiviinnninnsninin,
LOCATE 24, 18! INPUT "  Enter any option.....ivvves,
IF OP = 3 THEN CLS:STOPIEND

[F OF = 1 THEN CHAIN "GOAL®1,BAS"

IF OP = 2 THEN CHAIN "GOAL@2Z.BAS"

GOTO 450

"
"

l!’op
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REM detiooioliobionioionoiionoononenonsonsorionaoiononooononononononononor

REM sokk GOAL PROGRAMMING PACKAGE kK
REM sk NN AN RN -
REM Hokk ok
REM xxx | Program Developed  *kx  Under Guidance kK
REM skk | . b okk
REM dkk | By Kok of bRk
REM xxk | kX b ok
REM xkx | R. M, Patil xkk D, R, U, Kulkarni | %ok
REM sk . KK
REM sk , KK

REM sokkkxkxkiokkkkiikkiikkioriorkiorkkiorkiobionorkkkokokobbiobkkokkkookk

REM ok kK
REM kk Working Counters XKk
REM Kok : kK

REM ***NNNNMNNN‘\l‘\l‘\l‘\"\'NNNNNN'_\"VNN‘\i‘\l‘\l‘\lN"\ON'\'N‘\I~N’\PNNN‘\'NN'\!NNNNNNNNNNNNN‘\IW***

REM dkk M = Number Of Constraints xRk
REM %okk N - Number Of Variables ok
REM %k K - Number OF Prioritiss | K
REM %%k CJ - Array For Cost Of Variables ARk
REM %kk CJ$- Array For Names Of Cost Of Variables HokK
REM %k A8 - Array For Names Of Variables ook
REM %k UB - Array For Cost Of Basic Variables KK
REM k%% UB$- Array For Names Of Cost Of Basic Variables KKk
REM %%k U8 - Array For Basic Variables oKk
REM k% C = Aeray For Initial Values Of Basic Variables Xk
REM %xx A - Array For Technical Coefficient Of Variables UL

REM ***‘V‘VNN‘\PNN‘\“\“\!\'NN’VNNNN‘VNNNNNNN‘\'N‘V’\*NQNNNN‘VNNNNNNN\!NNNNNNNNNNNN‘V***

REM %ix CREATION OF FILE FOR INPUT INFORMATION MK

REM ook 3 RoK R KKK K KKK KK KK K ORI KRRk ARk ok oK kK

20



530
540
)
560
570
560

550
600

d CLSIKEY OFF
DIM CJ(5@),CJ$(5@),A8(50),UB(5@), UBS(5@),U$(5@),C(50),A(5,50)

LOCATE 3,25:PRINT “Input File Creation Program”
LOCATE 5,18 :PRINT “Enter File Name,.... ")

INPUT NM8

LOCATE 2@ ,18 :PRINT "Ars You Sure <Y/NE>.... "3
INPUT YN$

IF YNS = “E" OR YN§ = "“»" THEN CHAIN "GOAL.BAS"

IF YN§ O "Y" AND YN8 <> "y" THEN 348
OPEN "0",81,NM8
CLS
LOCATE 3,25:PRINT “Input File Creation Program”
GOSUB 1150
LOCATE 2@,1@ :PRINT "Enter No, Of Constraints,,(M)"
LOCATE 28,58 :INPUT M
LOCATE 20,18 ‘PRINT “Enter No, Of Variables,...(N)"
LOCATE 20,508 *INPUT N
LOCATE 28,10 :PRINT “Enter No. Of Priorities...(K)"
LOCATE 28,58 : INPUT K
LOCATE 20,18 IPRINT “Are You Sure (Y/NE),...oviih”
LOCATE 28,5 : INPUT YN8
IFYN§ = “E" OR YN$ = “e" THEN CLOSE(1)iCHAIN “GOAL.BAS"
IF YN8 <> "Y" AND YN& <> "y" THEN 440
PRINT #1, “"Values OF M, N & K"
PRINT #1, M
PRINT #1, N
PRINT #1, K ,
PRINT #1, “"Values Of CJ(N+#2M)"
FORJ=1TOMN®ZxHN)

LOCATE 28,18 :PRINT "Enter Cost Of Variables

"

L
¥

i)



bid
620
630
649
650
660
670
680
699
700
710
720
730
740
750

830
842

860

gre
888

300

INPUT CJEI)
PRINT #1, CJ())
NEXT J
PRINT #1, “Values OF CJS(N+ZM)"
FORJ=1TON+2ZxM
LOCATE 20,18 :PRINT "Enter Name Of Cost Of Variables
INPUT CJ8(J)
PRINT #1, CJs(J)
NEXT J
PRINT #1, "Values Of AS(N+2M)"
FORJ=1TONN+2 %M
LOCATE 20,18 :PRINT “Enter Names Of Uariables
INPUT A8CJ)
PRINT #1, As(])
NEXT J
PRINT 81, "Values Of UB(M)"
FORI=1TOM
LOCATE 28,10 IPRINT "Enter Cost Of Basic Variables
INPUT UBCD)
PRINT #1, UB(D)
NEXT |
PRINT #1, "Values Of VBS(M)"
FORI=1TOM
LOCATE 28,10 PRINT "Enter Names Of Easic Var{ab]es
INPUT UBS(D)
PRINT #1, UBs(D)
NEXT [
PRINT #1, "Values OF VS(M)"
FOR1=1T0M
LOCATE 2@,18 :PRINT “Enter Basic Variables |

MEIGHHS

A$ “:J;")

VBCMI ™)

UBS("i 13")

UQ("; “n)

W

"
’

e
1

LR ]
4

ALY
H
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93

318 INPUT U8t

920 PRINT #1, Us(D)

930 NEXT |

949 PRINT #1, "Values Of C(M)"

958 FORI1=1T0M

962 LOCATE 28,18 iFRINT “Enter Initial Ualues OF Basic Variables C("il;™) ")
g7e INPUT C(D)

982 FRINT #1, C(D)

998 NEXT I

1800 FRINT #1, "Values Of ACM, N¢2ZM)"
1BIBFOR I =L TOM

1020 FORJ=1TON+2xMH

1830 LOCATE 2@, 10 :PRINT “Enter Values Of Tech. Coeff. Of Variables ACY;1}™,"i5i") ™
1849 INUT &CLD) |

1858 - PRINT #4, A(L D)

1068 NEXT J

1278 NEXT 1

1880 CLOSE(1)

1898 CLS

1109 LOCATE 20 ,18 :PRINT T H AIN K You

1119 LOCATE 22,18 (PRINT"SEE YOU AGALN
1128 CHAIN “GOAL,BAS"

1130 END

{149 REM ok END OF PROGRAME wkx

1158 SCREEN 2

1168 CLS:KEY OFF

1172 LOCATE 1,25:PRINT “Input File Creation Progranm”
1182 LOCATE 2,1

1198 REM wkk Horizontal Linss wokx
1280 LINE (35,8) - (608,8)



1210 LINE (35,24) - (600,24)
1220 LINE (35,40) - (600,40)
1230 LINE (35,41) - (600,41)
1248 LINE (35,80) - (600,60)
1250 LINE (35,118) - (600, 110)
1260 REM ®kx Usrtical Linas kxk
1270 LINE (35,8) - (35,110)
1260 LINE (7@,8) - (78,110)
1299 LINE (100,8) - (100,110)
1380 LINE (139,8) - (132,110)
1310 LINE (132,8) - (132,110)
1320 LINE (600,8) - (680,110)

1338 LOCATE 3,35:PRINT "CJ(N+2M) & CIS(N+2M)"

134@ LOCATE 5,4@8:PRINT "AS(N+2M)"
1350 LOCATE 7,6:PRINT “VB"

136@ LOCATE 8,6:PRINT "&"

1378 LOCATE 9,6:PRINT "VUBS"

1380 LOCATE 8, 1@:PRINT "vg"

1398 LOCATE 8, 15:PRINT “C"

148@ LOCATE B8,48:PRINT “A(M,N+2M)"
1410 LOCATE 12,10:PRINT "P§"

1428 LOCATE 12, 14:PRINT “CP"

1438 LOCATE 12,4@:PRINT "P(K,N+ZM)"
144@ RETURN

O‘A

o4



i@
20
3@
49
5@
&8
70

REM sokokokskok ok ok ok ok R MR Kk ok AR R K KK B K KKK K oK sk i ok ok Kol ok stk Kok ok ok ok

GOAL PROGRAMMING PACKRGE

A ARy B P Ay Py By g g Ay Ay Ny Ap A Ay By g By Ay Ay g Ay By

REM ok
REM

REM soxk
REM kx|
REM %k |
REM dokx |
REM Xk |

REM sk !

Program Developed

By

R. M. Patil

xRk
Xokk

*kk

XKk

oKk

Under Guidance

0f

Dr. R, U, Kulkarni

|
i

REM Kk
REM sokk

XKk
YRk
Xk
XXk
Xokk
XAk
xokx
Xokx
Kok

xokk

REM skakokakskkkkkaikok R KKICARRRRKKKKIARRAKKKKAAAAAKKKAARAARRAKKKKFRARKKKKK KKKk

REM dokk

REM ek Working Counters

REM Xokx

X%k
K

LS

REN ***NN‘\f'\I‘VWNNNNNW‘N’NN‘VMNN’YNNNN‘\I‘M’\?N'\!NN~N‘V‘VN‘V‘V‘\I‘VNN‘VMNN‘V‘VNN‘\'NN‘V“I‘V‘\I‘VNN‘V‘V***

REM &%k M
REM sokx N

REM sk K
REM s CJ
REM %kx CJ$
REM Hokk AS
REM ok UB
REM sk UBS
REM ok Ug
REM sokk C

REM wokx A
REM *okx CP

REM ok
REM Xkk P$

~ Number 0Of Conetrainte

- Number Of Uariables

- Number Of Priorities

= Array For Cost Of Variables
- Array-For Names Of Cost Of Variables

- Array For Names Of Uariables

-'Arrag_For Cost Of Basic Variables

- Array For Names Of Cost Of Basic Variakbles

- Array For Basic Variahles

= Array For Initial Values Of Basic Variables

= frray For Technical Coefflclent OF Uariahles
- Array For Value OF The Objective Function at Diff,
Priority Levels

kK
Xk

XK
¥k
kK
Xk
XXk
XAk
xRk
Kkk

Lt
Ll
Kok

- Array For Names Of 2j - Cj at Diff. Priority Lavels sk

99



528
538
540
550
560
579
580

6ae

REM o P = frray For Valuse 0F 2) = £ at DIff. Priority Levelgwm
CREM Xk NA - New Array For Storing Ualues Of Tech, Coeff. ARk
REM ok E - Variable used for Creating Priority Names kK
REM *okx W - Variable used for Storing Column Position xkk
REM sokk {J - Variable used for Storing Row Position LS
REM okx MAX - Uariable used for Storing Haximum Value XX
REM %k MIN - Variable used for Storing Minimum Value kK
REM %k EQLP - Variable used for Storing Equal Priority Xk
REM %x¥x BIG - Array To Store Value Of MAX k%
REM %kk SAMEL - Variable used for Storing Value Of L Rk
REM Xkk SAMES - Variable used for Storing Value Of J Kk
REM %kx SAMEMAX - Variable used for Storing Value 0f MAX XKk
REM K v A A A A A NN AR N AN NN AA AN ARAN
REM *xx MAIN PROGRAM FOR GOAL PROGRAMMING KoKk

REM M0k KRR KKK
CLS

DIM CJ(5@),CJ4(50),A8(58), UB(5), UBS(50),U$(58), C(5D), A(58, 50)
DIM CP(58),P$(5@),P(58,58),NA(58,58), BIG(5@), SAMEBIG(5@)
LOCATE 3,25:PRINT "Main Program For Goal Programming”

LOCATE 5,1B:PRINT “"Enter Data File Name........evuus "
LOCATE 7,1@:PRINT “Enter Output Print Fils Name..... "
LOCATE 5,6@: INPUT NI

LOCATE 7,68: INPUT NOS

LOCATE 20,10:PRINT "Are You Sure <Y/NEd.... "

INPUT YN$

IFYN$ = “E" OR YN$ = "a" THEN CHAIN “GOAL,BAS"

IF YNS ¢ "Y" AND YN$' (> “y" THEN 450

OPEN "1",#1,NI8

OPEN “0",42,N0%
LS

06



678
890
890
900

GOSUB 2919

REM

INPUT #1, MESSS

INPUT #1, M

INPUT 81, N

INPUT #1, K

INPUT #1, MESS$

FORJ =170 (N+2 %M
INPUT #1, CJ(D)

NEXT J

INPUT #1, MESS$

FORJ = 1 T0 (N +2 % M)
INPUT 81, CI&CI)

NEXT S

INPUT 81, MESSS

FORJ =1T0 (N+2%H)
INPUT #1, AS(D)

NEXT J

INPUT 81, MESSS

FOR1=1T0M
INPUT #1, VB(D)

NEXT 1

INPUT #1, MESSS

FOR 1= 170N
INPUT 81, VB&(I)

NEXT 1

INPUT #1, MESS$

FOR1=1T0H
INPUT 81, U8(1)

NEXT 1

ook READ INPUT FILE okk
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910

920

930

949

950

960

970

980

990

1008
1010
1020
1030
1049
1050
1060
1079
1080
1099
1100
1110
1120
1130
1140
1150
1168
1170
1180
1198
1200

08

INPUT #1, MESSS
FORI =1 TON
INPUT 81, CCD)
NEXT I
INPUT #1, MESSS
FORT=1TOM
FORJ =1 T0O (N+2xM
INPUT 81, ACLL D)

- NEXT &
NEXT 1
CLOSE(1)
REM ook READ QUER  okk
REM xkk  Printing Of Formulated Problem dokk
GOSUB 1458 |
REM kkk  Processing & Printing OF okx
REM kK Priority Matrix kK
GOSUB 2838
REM xkx  Calculation For Next Tableau ***
FOR L = K T0 { STEP -4

LET MAX = @

FORIJ=1TO(N+2x%xM)
IF P(L,J) (= @ THEN 1190
IF MAX > P(L,J) THEN 1190
FORNL = K TO (L + 1) STEP -1

IF PINL,J) < @ THEN 1192

NEXT NL
LET MAX = P(L,J)
LET W =1

NEXT J

IF MAx = @ THEN 1370



1212
1220
1230
1242
1258
1260
1278
1260
1298
1308
1310
1320
1338
1340
1358
1360
1378
1360
1398
1420
1418
1420
1430
1440
1450
1460
1470
1488
1499
1500

09

LET EQLF = B
FORJ=1T0 (N+2Z %M
IF P(L,J) <= @ THEN 1270
IF PCL,J) €> MAX THEN BIG(J) = B * GOTO 1278
LET BIG(J) = MAX
LET EQLP = EQLP + 1
NEXT J
IF EQLP = @ THEN 1370
REM ¥kk  Processing For Next Lower Priority  %kx
REM *kx  As Values Of MAX Appear More Than 1 okk
IF EQLP > 1 THEN GOSUB 1720
REM xkx  Processing For Selecting The Key Element *okx
GOSUB 2470
GOSUB 1450
G0SUB 2030
G070 1100
NEXT L
CLS
LOCATE 2@ ,12 PRINT "THANK Y O U"
LOCATE 22,10 ‘PRINT"SEE YOU AGAIN"
CLOSE(2)
CHAIN “GOAL.BAS" -
END
REM *kk END OF PROGRAME knx
REM oionorioniokonkoniononoooRoRKOK ORI OOKIOKK 0K KKK
REM %xx  SUBROQUTINE FOR PRINTING XokX
REM ok FORMULATED PROBLEMN Kok
REM ®xkxokckickikikiockocoboooiokkkokioaookcookiooooaonoknor
PRINT #2, STRING$(132,"-")

PRINT #2, ,»



1518
1520
1530
1549
1550
1560
1579
1580
1592
160@
1610
1620
1630
1649
165@
1669
1ev@
168@
1690
1700
710
1720
1738
1748
1758
1768
1778
17e@
179@
1800

FORJ =1 TON+2ZxM)
PRINT #2, CJCI)CI8CI" ™)
NEXT J
PRINT 42,
PRINT #2, STRINGS(132,"-")
PRINT #2, »,
FORJ=1TO(N+2xM
PRINT 42, a$())s" "
NEXT J
PRINT #2,
PRINT #2, STRINGS(132,"=")
FRI=1TOM
PRINT #2, UBCL);UBSCI) ™ “jud(Di  “iC(Dy™
FORJ=1TO(N+2x%M
PRINT #2, ACLIY"
NEXT J
PRINT #2,
NEXT I
PRINT 42, STRINGS(132,"-")
RETURN |
REM %%k END OF PROGRAME hkx
REM ***Jk*****)k**mk*******MM***mk**#**)k*lk******mk)k****m***M**MM*MM
REM %%k SUBROUTINE FOR SAME PRIORITY i
REM sokookskorioiokssioriokiookoksciorkrooor ok kiok ook ook k Rk kiok kRSO0~ kkkdok
IF K = 1 THEN 2010
LET SAMEMAX = B
LET SAMEP = 8
FOR SAMEL = K - 1 TO 1 STEP -1
FOR SAMEJ = 1 TO (N+ 2 % M)
IF BIG(SAMEJS) <> MAX THEN 184@

60



[y
m
o
45D

1820
1832
1848
1850
1860
1e7@
1860
1890
1900
191@
1929
1930
1548
1954
1968
1978
196@
199@
2008
2018
2020
2030
2048
2858
2068
2870
2080

2098
2108

IF SAMEMAX = PCSAMEL,SAMEJ) THEN 1840
LET SAMEMAX = P(SAMEL,SAMEJ)
LET SAMEW = SAMEJ
NEXT SAMEJ
IF SAMEMAX = @ THEN 1970
FOR SAMEJ = L TO (N + 2 x M)
[F P(SAMEL,SAMEJ) (= @ THEN 19302
IF P(SAMEL,SAMEJ) = SAMEMAX THEN 1910
LET BlG(SAMEJ) = @
G0TO 1930
LET BIG(SAMEJ) = SAMEMAX
LET SAMEP = SAMEP + 1
NEXT SAMEJ
LET MAX = SAMEMAX
[F SAMEP > 1 THEN 1979
@0TO 1960
NEXT SAMEL
IF SAMEP = B THEN 2010
LET MAX = SAMEMAX
LET W = SAMEW
RETURN
REM %k END OF PROGRAME ¥okk
REM ikl kooRoookkok KRR KKKk

REM %k SUBROUTINE FOR PRINTING XK
REM sokk PRIORITY "TABLEAU Kk
REM sokkaiooioioniiolaolook kol ok ROCORIROOK OO0
REM okk - PROCESSING STARTS  okk

E=0

REM ok Initialize Values Of PCK, N+ZM) owx

FORL =K TO 1 STEP -4
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2112
2120
2130
2148
2150
2160
2170
2180
2190
2208
2210
2220
2230
2248
2250
2260
2278
2280
2290
2300
2310
2320
2330
2340
2358
2368
2370
2380

2390
2404
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LET CP(L) = @

LETE=E+1

LET PS(L) = "P"+MID$(STRS(E),2,2)

FORJ=1T0O (N+2xHM)
LETPL, ) = B

NEXT J
NEXT L
REM ok Calculation Of CP(K) & P(K, N+ZM) okx
FORL = K TO 1 STEP -1

FORIT=1T0M

IF UBS(1) <> PS(L) THEN 2260
LET CP(L) = CP(L) + C(I) % VB(D)
FORJ =1 TO(N+2xHM
LET PCL,J) = P(L,J) + UBCD % ACL DD
NEXT J
NEXT I
NEXT L
REM ¥k Calculation Of P(K, N+2M) i.e, Zj - Cf hkk
FORL=1T0K
FORJ =1T0 (N+2 %M
IF PS(L) = CJS(I) THEN PLL,J) = PLL,) = CILD)

NEXT J
NEXT L
REM kxk  Print Priority Matrix sokk
FOR L = 170 K | |
PRINT #2, " "3 P8(L),CPIL),

FORJ =1 TO(N+2ZxM
PRINT #2, PCL, 003" "

NEXT J
PRINT #2,



24180
2420
2430

2440

245@
2460
2470
2480
2499
2500
2510

2520
2539
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2660

2694
2788
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NEXT L

PRINT #2,

PRINT #2, STRINGS(132,"-")

PRINT #2, @ PRINT 42, : FRINT 82, & PRINT 82, : PRINT #2,
RETURN |

REM Xk END OF PROGRAME ki
REM solioioniiokiiiikiioiiorcoibiooooobiobiiabibioioooooonoooiooooikioiok

REM*kx SUBROUTINE FOR SELECTING kK
REM Hokk THE KEY ELEMENT ' Xokk
REM sxpkkociokokoorikiorkiobioonookiookkobokobookokoooeroakorco ok
LET MIN = 999999!
FOR I =1T0H

IF ACL W) ¢= @ THEN 2558

IF MIN > CCI) 7 ACLLW) THEN LET MIN = C(D) 7 ACLW) ¢ LET U = |
NEXT |
IF MIN = 9999991 THEN PRINT 82, “Unbounded Solution":GOTO 1390

REM kkk  Transformation Of New Valuss ok
REM xkk  Of Next Tableau Into Original xkk
REM Kok Variables XK

LET VB() = CJG)
LET VBS(D) = CJSO0)
LET W) = 4800
LET CU) = C() / AU
FORJ =170 (N+2 %M
IF J = W THEN 2670
LET AU, ) = AU 7 ALW)

NEXT J
LET ACLW) = ¢
FORIT=1TOM

FORJ =170 (N+2xM



L]
eyt
Homitn
WS

27208
2738
2748
2758
2760
2770
2780
2798
2808
2818
2820
2838
2848
2850
2860
2870
2880
2899
2500
291@
2920

2938

2948
2950
2560
2970
2980

299@
3900

LET Natl; ) = &(L, DD
NEXT J
NEXT |
FORI=1T0H4
IF I = U THEN 2800
LET C(1) = C(D) = C(U) % ALK
FORJ=1TON+2ZxM
LET NACL, 0D = NACT, ) - ACU, 0 % AL WD
NEXT J
NEXT 1
FRI=1T0M
FORJ =1 T0O (N+2xM)
LET ACL D) = NACLLDD
NEXT J
NEXT 1
LOCATE 28,38:PRINT RRP;" Iteration is Quer"
LOCATE 22,38 INPUT “Strick Any Key To Continus “,RMP
LET RRP = RRP + 1
RETURN
REMxxx END OF PROGRAME wokk
REM %kx Subroutine for screen ok
cLs
KEY OFF
SCREEN 2
LOCATE 1,25:PRINT "Main Program For Goal Programming”
LOCATE 2,1
REM *kx Horizontal Lines kx
LINE (35,8) - (680,8) |

LINE (35,24) - (608,24)
LINE (35,48) - (600,4@)
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3020
3030
3040
3050
3060
- 3070
3080
3090
3100
e
3120
3138
3148
3150
3168
3tve
3180
3199
3200
3210
3229
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LINE (35,41) - (600,41)

LINE (35,88) - (600,80

LINE (35,110) - (e02,118)

REM %kx Usrtical Lines kxkx
LINE (35,8) - (35,110)

LINE (70,8) - (7@,110)

LINE (100,8) - (1@8,118)

LINE (130,8) - (132,110}

LINE (132,8) - (132,118)

LINE (60@,8) - (60@,118)
LOCATE 3,35:PRINT "CJ(N+2ZM) & CIS(N+ZM)"
LOCATE 5, 4@:PRINT “AS(N+2M)"
LOCATE 7,6:PRINT "UB"

LOCATE 8,6:PRINT "&"

LOCATE 9,6:PRINT "VBS"

LOCATE 8, 18:PRINT "Ug"

LOCATE 8, {5:PRINT "C"

LOCATE 8,4@:PRINT "A(M,N+2M)"
LOCATE 12,1@:PRINT "P8"
LOCATE 12, 14:PRINT "CP"
LOCATE 12,4@:FRINT "P(K,N+2M)"
RETURN
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5.9 Computer Output = —

The following table represents the datz regarding first

sectar concerning Control Points Bhawani Mandap and Shivaji

Maidan.
TABLE - 1

I. B. Mo /7 B. P, iPassengersiTrips! Em. | Revenue (Time |
1. Sugar mill H 1563 1 3@ 1 7.o0¢ 1 R3IZT.eE 0 25
2. Apate Nagar ! 1386 + 42+ 4.38 | 1682.73 1V 15 |
3. Katyayani : 63% 18 I 9.94 | 3B84.58 1 38 |
4. Salokhe Magar H 1217 v 25 + 4.688 1 1877.75 |+ 28 |
%. Vashi v 825 { 28 1 92.5¢ | 1498.40 | 34
4. University Colony H 1179 | 22 | &.¢83 1 1&679.25 1 25 |
7. University ! 865 1 3@ | 6.9V 1259.4d | 24 |
8. Rajarampuri ! P94 |+ 4@ 1 4.g8 1 l45g.¢4 0 15 |
9. E.I.T. H 8468 | 44 | 9.9¢ 1 1287.75 + 38 |
199, Samrat Nagar H 759 7 32 1 4.38 1+ 1258.75 | 24 |
11. Jarag Nagar i 1297 + 38 1 4.68 | 173.75 1 2@ |
12. Nana Patil Nagar H 1386 1 42 1 4.3¢ 1 16B2.75 | 28 i
1. Eadamuadi H 1467 + 21 1 2.1¢ } 1935.48a | 44
2. Market yard ' 775 1 246 1 5.34 | 375.488 + 28 |
e University H 722 1 28 | b.eg 1 1888.235 1 2¢ |
4. Apte Nagar ! 1289 | 42 | 4.8 1 1614.58 1 15 |

P —

-
=

It is observed from the above table that --

a) Total number of passengers travelled per day -~ 17,355.64d

b} Total number of trips per day - S28. 8¢

) Total number of Kilometer travelled per day - 98,84
) Totzal number of Revenue earned per day -~ 22,158.4¢

2) Total number of Time taken in minutes per day - 365 .
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The following table represents the data regarding first

sector concerning Control Points Bangavesh and Shahu Maidan.

R L )

Revenue

Shksa pasen Teae4 somy svmie §F4b8 VONAR S 008 e Srios SALAR SN 1ORPR Se0Se Soes baeh SuAAD GHRFS SS8YD Setek reds HHUA 44K (RIS SALSS Seven Seiim oG SRy A AYRSH SAE08 SH4T BTRRR SR SRS S Sanes SIS ANAS S S40m RS SeBh SR KPR SSHWR SES BN LA A S SIRIS SHETY SorER SevE) KON e A Sibee SeerR SUNS HiAB AOPTS SRR Samme Ssbem b neute

. Koge

. Buditre

. Wakare
. Hanumantwadi
Padali
Shindewadi
Shinganapur
University
Bavada
Mudshingi
Nerle Tamgaon
Kaneri Math
More wadi
Uchgaon
Lonar Yasahat
Rajendra Nagar

i b1é
H 102
H 11564
i bt

i 1237
! 82
' 1198
: 444

: 1254
: 1¢81 4

21

2
it

24

o =
Z=mEm=

i 14.568
i 11.8¢
1 1e5.50
P9.9¢
v 7.80
P 11.4%
v 7.40
LI = 1
i 6.88
i 9.0
V13,24
i 15.44
1 6.88
P 7.38
P67
Y- T 5 1

W e T oy P e T g T W

-

2391 . B3
1868 . 00
2711 .83
26465 .84
11464.75
1572.75
1741.53
8895 . dd
1961 .66
1345.5¢
2325.75
824.2
1989 .25
1525.08
A

y
1227.28

mmommmmoEm

b e SHAS arman beaah o SOPG AUREP 08 SA00S WAL S RS P00 H0oe S Srall SORNY RS S 400 S4LLS BuAtE BARYR VRIS b S Lo B LAk hemie Sebee SHem 1O AV (AN PR Semte Somin Sesih s A FEERS AL ri AABHY MWK $-39S FRBne reabe il Wb St e S4at Hébre THAK Pl SPbS SeAR PR POLRS AR S0 Brm SS8R0 SHLLS chebt SIS A

a)

b)

o)

d)

2 )

It is observed from the above table that

Total

Total

Total

Total

Total

number

number

number

number

number

of passengers travelled per day

of trips per day

of Kilometer travelled per day
of Revenue earned per day

of Time taken in minutes per day -

- 15,4B4.06

Z91 .83

15¢8. 12

— 26,636 36

D108
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The following table represents the data regarding first
sector concerning Control Paints Maharana Pratap Chowk and

HBonya Maruti Chowlk.

TABLE - II11I
ITI. M. P. C. 7/ 5. M. Cu iPassengersiTrips! Em. | Revenue Time |
1. Shiye : . 818 | 16 1 17.58 | 1628.75 | 5S¢ |
2. Chinchwad i 1168 § 24 1 1l.8g | 21192.25 t 38 |
5. Waliwade ’ i 1599 1 26 1 1i.888 } 31g9.58 ¢ 35 |
4. Koyana Colony i i3 ¢ 22 1 11.¢8 1 1893.75 | 35 |
5. Chokak H 842 + 18 | 18.48 + 1731.75 | 54 |
1. Jathar KWadi H 788 | 18 1 13.¢8 1 1612.25 | 44 |
2. Porle H 888 | 22 @ 14.1i¢ | 1932.84 | 49 |
3. Nitawade H 734 1 2& 1 11.2¢ } t46l.48 1 35
H 7R1I OV L72 t1dé6.8¢ | 1S518.75 1 32¢ |

It is observed from the above table that -—

a) Total number of passengers travelled per day - 7,913.8¢
b} Tatal number of trips per day - 172048
) Total number of Kilometer travelled per day - 18346 . 84
o) Tatal number of Revenue earned per day - 15,514,735

2) Total number of Time taken in minutes per day - A I %
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Thus, it is observed that the total data of all the

sectars is as follows —— t/jizg\X." <)

I

a) Total number of passengers travelled per day - 48,752.0¢
b} Total number of trips per day ~  1.891.8d
<) Toctal number of Kilometer travelled per day - 355.78
d) Total number of Revenue earnsd per day - &5,384.75
e} Total number of Time taken in minutes per day — 1,195,484

Farmulation Of The Problem :z-—
Let, %l represents Ist sector i.e. Bhavani Mandap and

Bhivaji Putla based on sectoral route length.

72 represents 2Znd sector i.e. Bangavesh and Shahu

Maidan based on sectoral route length.

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

route length.

el represents positive deviation from goal 1

dZ represents positive deviation from goal

rJ

dZ represents positive deviation from goal

-

dl represents negative deviation from goal 1

dZ represents negative deviation from goal

3

dZ represents negative deviation from goal

L
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Thus, the objective function (Z) becomes -—-
Minimize, Z = Pl(dl + d3 ) + P2 d2 + P3 d3

Subject to Boal Constraints,

Decupancy Constraint -

F2.87xl + I9.68xZ + 46.01x3F + di- - di+ = 1494.12
Revernue Constraint 2-
43.846x1 + 68.12x2 + 9E.18x3 + d2- - di+ = 2394.31
Bus Availability Constraint -
1.88x1 + 1.688x2 + 1.88x3 + d3~ - d3+ = 4¢3, o33

ASAHER KHARDENAR LIBRARY
uﬁivﬁ NIVELSITY, KOLHAPUS
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GOAL. PROGRAMMING SOLUTION
#th Iteration
g — g — @# - iFl 1 P2 1F3 & - G o 1Pl
ol Wil w3 dl- - d3- di+ o2+ 43+
1P di- 1494128  32.87 3P.68  46.41 i /] g A ] 7] 4]
P2 d2- 2994318 43.86 AB.12  9P.iB ] i ] & ] ]
1 F3 d3- 40 .G 1.00 1.60 1.90 @ 8 1 @ ] -1,
F3 443 .06 1 i i @ g @ & o] -1
P2 394,318 43.86  6B.12  98.18 ¢ g ] g @ g
i 1494128 32.87 9.468 46.01 ] /] '] 1 4] -1,
ist Iteration
& — g — G — i1F 1F2 1 F3 G — g — 1Pl
<1 il 43 di~ d2- d3~ di+ d2+ d3+
1Fl di- 2539 16.49 4.85 g 1 .51 4] g g 14}
B i 2,558 g.49 g.74 i @ Z.81 ] & ] é
i F3 43 13.450 #.51 #.24 g @ -¢.01 i g a8 -1
- F3 13.458 #.51 #.24 4] 4] .91 g @ & -1
32 0. 00 §.00 0.00 g ] ~1 .00 2 4] ] ]
Fi 272,599 18.49 4.85 %} g -f.51 7] g 7] -]
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2d Iteration
G - & - g — 1Fi 1M 1F3 I - 1F
Y] w2 w3 di- o3~ 43~ di+ d2+ d3+
§— 25,970 1 .44 ] 8.16 ~4.65 7] g ] 4]
B o— 13.917 g 53 1 -3.05 0.8 @ ] & ]
1F3 d3 g.188 4] ?.01 ) -3.85 6.9 i ] ] -1
F3 g.198 '] g.a1 & .05  d.91 4] g 8 -1
2 8 ] # g ] -1 8 @ g ]
F1 ] g g a -1 g ] @ ] -1
3rd Iteration
g - g — g — 1F 1F2 1F3 g @ — 1Pl
Es) Y M3 di- d2- 43~ di+ a2 43+
g— 19,264 i g g 3.13  ~#.91 -462.04 ] ] 62,804
g — 3 b.206 g & 1 344 ~B.96 -T1.31 @ ¢ T1.31
G- o 14.5927 ] 1 & - 1.87 134.35 ) g -134.35
54 ] g g ] /] é -1 g 4] &
F2 8 g g B 8 ~1 4] ] & g
l 4] @ ] @ -1 @ & ] 4} -1,
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Hence, the optimzl solution obtained is —-—.

xl = 19
2 = 18
I = b

80 in order to maximize occupancy, revenue the Kolhapur
Municipal Transhart should run 19 buses to sector 1 i.e.
Bhawani Mandap and Shivaji Putla, 15 buses to sector 2 i.e.
Gangavesh and Shahu Maidan and & 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

PFutla.

concerning Control Points Bhawani Mandap and Shivaji

e v s s smian obre

TABLE - IV
1 2 3 4 5

A o 4orot Beats G S LA HRFS Sivee P beme Berms Soeit dotmd PR MR SPAVE SRS SEes Semeb Seste mmbe et ALY LKA S4ANA SS4eH SAmiE Seemt SVARe SebeS CLLbO M WY MRS HRS Ghem Shtbs Smbve Suies Hed SOt AP SOMAY Piamd Srmes seese Sered mine (xkba L WS MUY i et SeumD bk TORRe S800A 2400 VRS KNSR Sus mast Smese dmtan medon Souss sures SVRME

I. BHAVANI MANDAP

1, Bugar mill

2. Apate Nagar
Katyayani

Salokhes Nagar

Vashi

University Colony

University

Razjarampuri

EaloT.

Samrat Magar

Jarag Nagar

NManag Patil Nagsar

-
wi

4.
5.
b,
7.
8.
?.
1d.
11,

12,

iPassengersiTrips!

man ceete e ek Sl SadAS S ASIRS B RS Sdabr. bevee Ameea MBS B ST ARA SHS iS4 SeREE SSSME SRS e AP SIS SHR SR b Seimt. SRt oo SRR Akt Sh0E

Em.

1]
1]

3
H
1
¢
t
1]

-

Revenue
2333 .00
1682.75
84 .54
1877.75
1498 . §¢s
1679.25
1259448
145 . &
12a7.75
1258.75
1783.73
146£82.75

i
¥
1
i
i
i

Time

25

L]
3

B g T L -

vres eemde semnn i oemte HASR SR SO Bease st Seme daves Sodds Bhbes bHAY SUA SRS RHSNY SHerR Seees Boses Rebbe SR VHMMS SKAVE Bulee Yermt Mease ems Bemes weeme Simms §H4en ARIRH KRR St Smms SeeRS Semee Sdomd Sioek SHLN FHA SHUSR VOAFR SeSem $3008 000 M40 Semde Lindl MM (AN 400N SaSNR Peams Serts YELRR 406D ALAMK AES PN Nobem it S mmave Sipe -oaid Sount Sonis

II. SHIVAJI PUTLA

etar. eamnt oot it S0 FOALS PSS oo She0k Som et Seoan bt Sa004 Y20 T Cheve SHRba SemeE Semi. Foven 1000 i SWEY Sossd KIBSL SR et UM SAtHR SRR Sttt VU N TR Sim SeSAR TheNS 90 408 SH? SRS SU4PS BSSE S0 HLSE Fee SaBle LOmee SIS NS VS P D Sare Shber SHeee Theoh Sered Sebes SPE Sim Saie asris biest Sesed Senst ates Seant

Fadamwadi

Market vard
University
Apte Magar

ere ew wms e et s N SRA M e e s deve ks s e DS WO Wme vem e e dw e W e e
mEmEmZapmRSSSES oo SmmED

orte aemt mm mat et MM (e Sv Sme siw mev Smr e mer S et tees b sy e Tme e s e S e e

P

i 158 + 3¢ v 7.48¢
i 1386 ¢ 42 1 4.35¢
639 1 18 ¢ .54

: 1217 v 25+ 4.648
825 1 28 1 9.54

i 1179 + E2 1 bH.8d
865 ¢ 38 1 6.48

! 924 1 48 1 4.684
Bew 1 44 1 9.5

: 789 1 32 1 4.5¢
1297 + 3B 1 4.46¢

: 13846 | 42 | 4.5¢
H 12932 | 481 | 74.24
iPassengers: Trips| Km.
H 1467 1+ 31+ 2.14
774 1 26 | 9.54

: 727 2B 1 bH.400
1389 + 42 1 4.4

H 4423 1 127 1 24,64

1959 .00
575 .08
133025
14613.5¢

S EmommEmmmmms

o e e

mEmrmm s
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It is observed from the above table that —-

a) Total number of passsngers travelled per day - 17,355,440

b3 Total number of trips per day - 528,06
) Total number of Kilometer travelled per day - 8. 8
o} Total number of Revenue earned per day - 23,158,088
2} Total number of Time taken in minutes per day - B65 . ¢

Formulation Df The Problem For The 1st Sector =z

Lety, xl represents Buses to be run from Bhavani Mandap
®2 represents Buses to be run from Shivaji Putla
di represents positive deviation from goal 1
2 represents positive deviation from goal 2
dl  represents negative deviation from goal 1

2 represents negative deviation from goal 2

Thus, the abjective function () bscomes ——
Minimize, Z = Pil{dl + d2 ) + P2 d2

SBubject to Lozl Constraints,

Oocoupancy Constraint -

S2.28x1 + 34.83x2 + di- - di+

H

&24 .52

Revenue Constraint o¢-—-

44 .93x1 + 4@.48x2 + d2- - d2+

H

833.34
Bus Availability Constraint -

lo@ghal +  1.08@8x2 + d3~ -  d3+ 19 .3

i
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GOAL. PROGRAMMING SOLUTION
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#th Tteration
66— G- 1F 1P2 1F3 66— 66— 1Fi
sl w2 di- d>- d3  di+ d2 d3

1Pl di- 64.5% 325 ®.m 1 o o ) @ 2
1 F2 d2- 83330 .93 4B.48 @ 1 @ g @ 8
1F3 d3- 15.666 1.00 1.00 0 ) 1 ) 4 -1
5 19.686 1 1 g o @ o ] -1
2 gB.ME  44.93 4.48 O 8 g @ @ g
Fl 6458 3.5 .38 0 o ] 2 @ -1
ist Iteration
g6— 86— 1F 1F2 1F3 6— 66— 1Fl
s e di- d> d3  di+ d¥ d3+
6— o2 18145 898 1 6.0 @ 2 @ o
1 F2 d>  98.812 698 @ 1477 1 @ @ & )
1F3  d3- 6.85  8.862 0 8.8 @ 1 ¢ g ~1
3 8.85  06.862 @ 6.0% 8 & o @ -1
F2 9BB12 6558 6 ~1.177 @ 8 ) ) )
F1 0.660  0.000 @ -1.086 0 ) ¢ 8 -1
2nd Itevation
g~ 66— 1F 1F2 1F3 66— B— 1F1
Wl wiid di- 2~ a3 di+ d2+ d3+
g — a0 5.5% 0 1 A9 B -15.141 B ) 15.141
1F2 d2- 428 6 o 2,069 1 -112.367 8 g 112.367
6— od  13.474 1 8 ~4s9 B 16,141 @ 6 -16.141
3 8.000 & 2 & 2 -1 @ 8 g
£ 4.2 0 @ 2.089 6 -112.367 0 112.367
F1 0.006 0 o -1 2 ¢ e i -1
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Hence, the optimal solution obtained is —
xl = 13
e = &
S50 in order to maximize occupancy, revenue the Eolhapur

Municipal Transport should run 13 buses to Control Ponit 1

-3

i.e. Bhawani Mandap and é buses to Control Point 2 i.e.

Shivaji Putla.
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The following table represents the data regarding

second sector concerning Control Points Bangavesh and Shahu

Maidan.
TABLE-V
1 2 3 4 5
I. GANGAVESH iPassengersiTrips! Km. t Revenue {Time |
1. Euditre i 1382 ¢ 21 | 14.54 | 2341.88 1 45 |
2. Koge : ; 926 1 22 1 11.88 1 184,88 1 44
%. Wakare H l4gg 1 24 1 1.5 + 2711.88 | 49 |
4. Hanumantwadi - 1837 + 321 .98 1 26465.¢8 1 25 |
5. Padali H 6i6 + 18 1 7.8 | 11464.75 { 25 |
4. Shindewadi H 1832+ 22+ 11.48 + 1572.75 t 49 |
7. Shinganapur ! 1156 + 32 1 7.8 | 1941.54 F 25 |
B. University : 6@l L 38 1 6.8 885.4g 1+ 25 |
. Bavada H 1237 + 22 1 4H.8B8 | 1961.88 | 25 |
H 557 | 223 | 85.78 | 178¢2.448 | 298 |
IT. SHAHU MAIDAN iPassengersiTripsi Km. ! Revenue !Time !
1. Mudshingi ! F2 0 227 9.848 1 1345.58 1+ 35 |
2. Nerle Tamgaon : 1198 + 24 1 13.28 + 2325.75 | 44 |
%. Kaneri Math i 444 | 14 | 15.44 | 824.23 | 45 |
4. More wadi i 125+ ZF2 Y 4H.88 1 19892.25 1t 25 |
5. Uechgaon i 114 ¢ Z2 1 7.38 1 1525.¢44 | 25 |
6. Laonar Vasahat i 286 I 1B 1 &6.78 I97.484 | 25 |
7. Rajendra Magar i PEZ L 3@ 1 b.88 1 1227.25 1 25 |
H 27 1 168 | b&4.44 1 634,040 | 220 |
TOTAL - H 15484 | 3I91 11548.14 266346 . B¢ Sig

Zmoomommmmmn
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It is observed fram the above table that ——

a) Total number of passengers travelled per day -~ 15,484,
) Total number of trips per day - 391 .8d
<) Total number of Kilometer travelled per day - 154,148
¢l Total number of Revenue earned per day - 26,4636, 88
e} Total number of Time taken in minutes per day - S1g. e

Formulation 0f The Problem For The 2nd Sectar :-—-

Let, X1 represents Buses to be run from Bangavesh
#2 repressnts Buses to be run from Shahu Maidan
dl  represents positive deviation from goal 1
ol represents positive deviation from goal 2

dl  represents negative deviation from goal 1

12 represents negative deviation from goal 2
Thus, the objective function (Z) becomes ——
Minimize, Z = Pl{di + dZ ) + F2 d=

Subject to Bosl Constraints,

CQccupancy Constraint -

42,841 + Z3.28x2 + di- ~ di+ a4 .42
Revenuse Constraint s~

762411 + 57.38x2 + d2- - d2+ =1¢21.84

H

Bus Availability Constraint -

1.6863x1 +  1.88x2 + d3- - d3+ 15.88
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#th Heration

GOAL. PROGRAMMING SOLUTION

& — & - 1Pl 12 103 g — 3 — 1R
Y1 w32 di- d2- d3- di+ d2+ 43+
1Pl di- 594.9% 42.86 35.28 1 % @ @ 8 ']
1F2 d~ 1921848 T6.M  57.35 g i a g ] ]
1 F3 d3 15.900 i i a ] 1 a a -1
F3 15.000 i i 8 ] ] o] 1] -1
P2 1821848 T4 S5T.3D ] g @ "] @ g
Fi 594,820 42.86 35.28 7} '] ] @ 8 -1
ist Iteration
¢ - G - iFt 1 P2 i1F2 g - g - i Pl
o1 i di- dd- d3~ di+ d+ d3+
1P di- 19.578 7] 3.839 1 ~3.562 @ 7] /] "]
g — i 13.483 i g2 @ 6.013 @& ] g . 7]
1P d3 1.597 g g.248 4] -g.413 1 4] 4] -1
3 1.597 1} #.248 ] -5.013 @ ] g -1
P2 @ .000 '] 4.50¢ '} ~-1.008 @ '] g ¢
1551 19.578 ] 3.939 g ~-3.562 @ ] ] -1
2rd Iteration
g — G - 1P 12 1 P3 ¢ — f—  1pr
o1 32 di- - d3- dit+ d2+ 43+
g — a2 6.439 g i ) #.32% -~4.185 @ ¢ g g
g — 8.540 1 & -G.247 B.152 @ ] ] ]
1P 43 3.002 g g -3.882 2.3 1 <] ] -1
3 9.5 '] g -2.082 0.812 ¢ ¢ ] -1
F2 0.000 g g ] -1 8 8 g g
551 @.000 ) ] -1 ] '] %} @ -1
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Hence, the optimal solution obtained is -—
#l = @

e R
PRt

4

H

S0 in order to maximize occupancy, revenue the Kolhapur
Municipal Transport showuld run 9 buses to Control Ponit 3
i.8. Bangavesh and & buses to Control Point 4 i.2. Shahu

Maidan.
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The following table represents the data regarding third
msector concerning Control Points Maharana Pratap Chowk and

Sonya Maruti Chowk.

TABLE - VI

i 2 3 4 3
e vt 43 o S e ot St S 4 4 S SR+ B R A S s A 1 A e e a4 SR 1 e ot i o e St AR 439 S e e A AR S 3058 B SR 13t SO At RS O SR St WS B B S e OB i S et
I. MAHARAMA PRATAP CHOWE PassengersiTripsi Em. | Revenue Time |
1. Bhiye H 818 | 16 1 17.56 | 1428.73 | 5Be |
2. Chinchwad ! 1168 + 24  1i.8¢F 1 2119.25 1 35 i
Fe Waliwade : 1899 + 26 + 1il.¢ | 31ge.38 L 35 |
4. Koyana Colony H 1859 1 22 1 1i1.g98 ) 18925.75% 1 35 1
%, Chokak H 843 | 1@ | 18.g8 | 1731.75 1 5@ |
i 5487 | 1g6 1 6B.58 1 14485 .49 | 245 |
I17. SONYA MARUTI CHOWE iPassengersiTrips! ¥m. | Revenue Time |
1. Jathar Wadi : 788 | 18 | 13.48 1 1612.25 44 |
2. Parle H -88g | 22 1 4.1 1 1952.54 1 44
% Nitawade i 7 1 26 1 11.2¢ 1 1461.948 1 35 |
izxowesossosx isxses oo esooroensex cname )
i 2426 1 66} 3IB.3G 1 525,75 1 115

TOTAL =2- g 7213 1 172 11@s6.88 1 18514.75 1 328
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It is observed from the above table that --

2) Total number of passengers travelled per day
b} Total number of trips per day

) Teotal number of Kilometer travelled per day
i) Total number of Revenue earned per day

2) Total number of Time taken in minutes per day

83

- 7,913.60

- 172 .06

- 1

- 15,5

B6 . 84

13.75

- el o 4

Formulation Of The Problem Faor The 3rd Sector =—

Let, ul represents Buses to be run from Maharana Pratap

Chowk
w2 represents Buses to be run from §

Cﬁ cm) 15

11 represents positive deviation from

onya

goal

d2 represents positive deviation from goal

11 represents negative deviation from

goal

d2 represents negative deviation from goal

Thus, the objective function (Z) becomes ——
Minimize, Z = P1(dl + d2 ) + P2 d2

Bubject to Goal Constraints,

Occupancy Constraint -

S1.76x1 + 36.76u2 + di-~ - di+

i

Revenue Constraint 5~

PB.P2x1 + 76.18x2 + d2~ -  d2+

it

Bus Availability Constraint -

l.gednl +  1.6806x2 + d3~ - d3+

274 .63

341 .47

b . 3

Maruti
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G0AL. PROGRAMMING SCLUTION
@th Iteration
g— @#— 1M 1R 1M &-— - 1F
a3l 2 di- d2- d3- di+ o2+ d3+
1P dl- 276030  5l.T6 36.76 1 1 2 g g 4
1 P2 d2- HMilgve 9B.92  76.15 g 1 ] 1%} é g
L2 d3 6.000 i 1 1] ) 1 é 2 -1
F3 b.000 1 1 é g 2 @ g -1
B2 1078 98.92  T.1D 2 @ 8 @ @ ¢
FL 6.038  51.76 3676 ¢ 2 B 8 g -1
ist Iteration
g6— &— 1F 12 1P 8~ @$— 1F1
) w2 di- d2- d3- di+ d2+ d3+
g il G333 1 8.716 0019 @ 2 2 1 @
1 P2 d> 13.541 g S.897 -1.9i1 1 & ] # o
1F3 dz B.657 & 9.298 B.019 ¢ i ¢ g -1
F3 8667 g .29 -9.019 0 # 8 & -1
P2 13.541 4 5897 -1.911 @ @ 8 g ¢
Fi . 008 g # -1 9 ¢ # g -1
2d Iteration
g— 8- 1F iR 1M 66— 86— 1F
ol o342 di- d2- d3- di+ d2+ d3+
g — i 3.782 1 2 8.249 G.1% 0 ] g g
g— a2 2,296 8 1 2.3 5178 @8 g g g
173 d3- 0.002 @ 14 3.875 B9 1 5 ] -1
P3 2002 ] ) 0. 075 -g.849 @ a o -1
F2 #.008 2 @ g -1 @ 1] 8 @
Pl 8.000 g @ ~1 ¢ ] 8 a -1
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Hence, the optimal solution obtained is --—
1 = 4
2 = 2
80 in order to maximize occupancy, revenue the Kolhapur
Municipal Transport should run 4 buses to Control Ponit &
i.e. Maharana Pratap Chowk and 2 buses to Control Point &

i.e. Sonya Maruti Chowk.
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Farmulation Of The Problem

For Revenue Maximization z-—

The same problem may be run esven with Revenue as first
priority and Occupancy as second priority. Thus, the formula-—

tion is as follows -—
Let, %1 represents 1st sector i.e. Bhavani Mandap and
Shivaji Putla based on sectoral route length.

12 represents Znd sector i.e. Sahgavesh and Shahu

Maidan based on sectoral route length.

%2 represents J3rd sector i.e. Maharana Pratap
Chowk and Sonya Maruti Chowk based on sectoral

route length.

dl  represents positive deviation from goal 1

3

d2 represents positive deviation from goal

d3 represents positive deviation from goal

o

dl  represents negative deviation from goal 1

2 represents negative deviation from goal

+3

d

d3 represents negative deviation from goal

Thus, the'objective function (Z) becomes -——

Minimize, Z = Pl{(dl + d3 } + P2 d2 + P3I d3
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Subject to Goal Constraints,
Revenue Constraint -
43.B6xl + 46B.12x2 + 98.18x3 + d2- — dI2+ = 23%94.31

Occupancy Constraint -

I2.87xl + 39.68x2 + 446.81x3 + di- - di+ = 1494,12
Bus Availability Constraint -
.l + 1.8k + 1.88x3 + d3~ - d3+ = 4¢3
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G0AL. PROGRAMMING SOLLITION
oth Iteratim
@ - & & 1M 1Pz 1F3 § G 1F
o1 w2 i di- d2- d3- di+ d2+ 3+
1P di- 2394.310 43.86 48.12 94.18 4] i & 1] ] &
1 P2 d2- 49128 32.87 V.0 45.81 i @ & f ] z
1F3 d3 48900 i 1 i & 4] i & Y] -3
F3 44000 1 i 1 & g g @ ¢ -1
2 1494, 120 32.87 3.6 4401 1 -1 7 ] ] 5]
F1 2394.318 43.84 4B.12 .18 -1 g [ & -1
ist, Iteration
g -~ g - G 1F 1 P2 1F3 & g — 1Fi
Cwl w2 -3 d1~ d2- d3- di+ d+ d3+
g — 23 26.550 2.49 @.74 1 ] 0.81 174 1] @ ]
1R d 272,539 16.49 4.85 a 1 .51 4] a ] g
1F3 d3 13.458 g.51 .24 1 ] -8.81 1 8 g -1
F3 13.458 .51 f.M %] ] .01 ] é [ -1
P2 22539 18.49  4.85 & i ~-1.51 g ¢ ) ]
Fl ] g 4] & -1 1] ] 4] & -,
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2rd Tteration
& - g - & 1M 1F2 1P3 g - g — 1 Fi
Wil o2 W3 di- d2- d3~ di+ d>+ d3+
g - 23 13.917 & g.5331 1 B 05 #.93 4] 4] 4] 4
g~ 5.975 i G462 @ g.18 ~g.05 & g o] 8
1 F3 A3~ #.108 '] g.0857 @ ~B 05 #.01 i ] 4] ]
3 g.148 a g.41 4] 3.5 a.01 @ a ] -1
P2 ] ] g g 4] -1 g & ] ]
Fl ] ] 1] ] 1 4] g 0] (4] -,
3rd Iteration
g — g — g — 1F 1R 1F3 & - g — 1M

il 2 S8 di- d~ d3- di+  d2+  d3+

g— o3 b 206 g # 1 3.4 -2.%6 -T1.31 8 8 1.31
g — i 19,264 i @ 5 3.13 B.91 -42.04 8 g A2.04
g— a2 14.527 & 1 & -6.58 1.B7 1#.35 ¢ g -1W.FE
F3 g ] g g @ 8 -1 ¢ & g
F2 @ @ 8 g 8 -1 8 ] 8 g
Fi ¢ 14 L ) ~1 @ g @ ] -1
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GOAL. PROGRAMMING SOLLITION

@th Tteration
g— G- 1F 1F2 1F3 6— H-— 1Fi
wd @ di- d3-  d3- div dp dw

1P di- B33.46 44.93 46.48 0 1 8 & g @
L P2 d- A4S ;5 M.l 1 o g 8 g G
153 d3  19.606 1 g g 1 8 g 1
P 19.006 1 1 g ¢ ] 8 o -1
P2 AW .5 M.E 1 -1 g 8 g 5
PL  833.346  44.93 46.48 -1 1 ; @ g -
1st Iteration
g— G-~ 1P 1F2 1F3 66— 6— 1F
sl w@ di- d> d3-  di+ d g3+
6 — ud 18548 1 .56 @ .82 ¢ @ @ g
1F2 d> 2632 B 5.3 1 472 B g g g
1F3  d3 342 6 610 @ .82 1 g ) -1
F3 g.4A52 8 8.8 & 5.0 8 g a -1
PO 26.3%2 B 53 1 -1.72 8 8 8 ¢
P 6.0 8 ), -4 8 g 8 8 -1
nd Tteration
g— G— 1F 1F2 1F3 B-— &— 1Fi
od e di- d> d3 di+ dx das
6— od 14431 1 o @ 6.72 -9.16 &
1 P2 do- 209 8 8 1 6.48 -53.76 &
G — o 459 8 1 g 5.2 16.186 8
F3 g g 6 o g -1 g
2 839 0 8 1 652 5376 8

#1 12} g g -1 1] (4] 7]
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GOAL. PROGRAMMING SOLUTION

J1

¢th Iteration
g— g 1R 1R 1M - 66— 1K
ol w2 di- d2- d3- di+ 2+ d3
1P dl~ 1821848 7424 G135 g 1 @ ¢ # @
1 F2 42 594828 4286 35.38 1 g 8 & g 8
1F3  d3 15.000 1 i @ 8 i g 14 -1
F3 15008 1 1 ¢ # @ & 1] -1
F2 SMEe 42,86 35.28 1 -1 g & g ]
Fi 121840 76,24 ET.35 0 -1 1 g |4 @ ~1
ist Iteratiom
49— @$— 1F 1F2 1F3 &-— #— 1Fl
W4l o2 di- d2- d3-~ di+ d2+ d3+
] il 13.443 1 8.7 ¢ g.81 g 8 & &
1 P2 d2- 19,576 g 3.4 1 ~#.36 @ g & ¢
13 d3 1.5%7 g B35 é .01 1 g [} -1
F3 1.397 & 8.5 @ -$.81 @ & @ -1
P2 19.578 [} 3.04 1 ~1.56 @ g 8 g
Fl 8 g g -1 ¢ 1] 2 8 -1
2nd Iteration
6— @¢— tF 1F2 1M &— &— 1K
¥l 32 dl- d2- d3- di+ 2+ d3+
g — B.548 1 g -£.25 B.15 @ g g g
g - 5,439 & 1 ¢.33 -g.18 2 é g 8
1F3 d3- #.882 # g 4.8 6.43 1 8 8 -1
F3 0. 002 4 & -5.08 6.3 @ 0 ¢ -1
F2 g 5 g g -1 # & X] @
F1 2 8 8 -1 é g g g -1
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GOAL. PROGRAMMING SOLUTION

32

#th Iteration
g — & - 1P 1 F2 1P g — g-— 1K
Y w2 di- d2- d3- di+ d2+ 43+
1P di- 1870 .92 T4.15 ] 1 4] %] o] 4]
1R dx 2T6.008 S1.TA 38.76 i g 8 7] 3 g
1M do- & 00 1 1 ] 4] 1 ] g -,
3 6000 i i o] 7] ] ] 4] ~1
5] FEL08  T1.T6 36,74 1 -1 ] 4] ] ]
Fi 1.FT6 98,92 T4.15 -1 1 '] ] '] -1
1st Iteration
g — g 1 Fi 1 F2 1Pz g — & - 1F1
X W2 di- d2- 13- di+ a2+ 3+
1P di- 13541 0} 5% ~1.91 1 4] 4] '] 4]
%o Ll T332 1 g.71 8.2 ¢ g ] ] ]
1R d3- B.&687 4] g% 8.8 4] i [ 4] -1
F Gg.o47 g g.2%2 -g.@2 g g ] g -1
P2 @ g g g -1 g 2 g ¢
1551 13.541 o) 5.9 -2.91 i i g Y] -1,
nd Iteration
g — g — 1F 1P 1F3 g — G 1Pl
« 1 37 dl d2- d3- dl+ d+ a3+
f— a2 2.296 g 1 ~B.32 #.17 & ] @ @
g o-— .l 3.702 1 i .25 -g.42 @8 a g ¢
1 F3  d3 #.042 ) ¢ .87 -0.05 1 4] ] -1
F3 7.862 & 4] g.07  -8.05 g /] ] -1
2 g a 4] ] -1 ] 5] g 8
i 4] /] g -1 /] g ) (4] -1
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Hence, the optimal solution obtained is —-

¥l = 19
w2 = 18
i = &

So in order to maximize occupancy, revenue the Kolhapur
L”ﬁgnicipal Transport should run 12 buses to sector 1 i.e.
Bhawani Mandap and Shivaji Putla, 15 buses to sector 2 i.e.
Gangavesh and Shahu Maidan and & buses to sector I i.e.

Maharana Pratap Chowk and Sonya Maruti Chowk.

Similarly executing the program for three sectors we

get bus zllocation as follows ——

i} Bhawani Mandap it— 14 buses
ii) Shivaji Putla i~ @3 bhuses
iii} Bangavesh 1~ 9 buses
iv?) Shahu Maidan i~ 86 buses
v) Maharana Pratap Chowk s~ g4 bhuses

vi) Sonya Maruti Chowk i~ @62 buses
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D - Analysis = —

After feeding the data as on 1st April, 1999 of Kolha-

pur Municipal Transport to thz 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 11— 19 buses
ii) Bangavesh and Shahu Maidan :— 15 buses

iii) Maharana Pratap Chowk and
Sonya Maruti Chowk - @6 buses

s o0os i oot S b 2ot S0A0b B

Total i~ 49 buses 7

Further allocation/ distribution of buses within the sector,
far each Control Point is obtained by running the Goal Pro-
gram again far 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 ran again for threze times for each sector and the

distribution of buses for sach Control Point obtained is as

follows ——
i) Bhawani Mandap i~ 132 buses
ii) SBhivaji Putla i~ 4 buses
iii}) Bangavesh 1~ B39 buses
iv) Shahu Maidan t— @4 bhusses
v} Maharana Pratap Chowk i~ @4 buses
vil) Sonya Maruti Chowk 1— @2 buses

ST 1" " roon ase Sor o sy

Total 1~ 43 buses .~
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where as the present allocation of buses followed by Kolhapur

Municipal Transport is as follows ——

i} Bhawani Mandap t~ 12 buses

ii) Shivaji Putlsa 1~ &4 busss

iii) Bangavesh i~ 39 buses

iv}) Shahu Maidan i~ 37 buses

v) Maharana Pratap Chowk i BS buses

vi) Sonya Maruti Chowk ' 1~ @3 buses
Total i 48 buses _~

The comparative statement for the present allocation

and the result provided by Goal Programming is as follows ——

TN OGP P TN N P PR P N P P P M S P P P P PN P B R P B B N T M R A A P 0 P P S P N P P M B R P P P M N P N Pa T 8 e Ny 1 P

Dontrol Present Allocation Present Expected
Point Allocation by Boal Ravenue Revenus
of buses Programming Per kEm, Per Km.

Fh PN Pr 0 Por o e Pp I\ B0 Pr 07 Pap 3N P Pp o Par P00 I Pt N0 P P P Pop Pt P P S P00 B 0 Pt P30 70 T P Bp P P00 Par 800 O S0 B B 0 No B N D Pa D D P g Mg Poe

Bhawani

Mandap 12 13 89.74 97 .24
Shivaji Putla 4 @6 27 .80 45,53
Hangavesh 39 @9 75.62 73.462 —
Shahu Maidan 37 b 47 .74 48, P2 K
Maharana 9
Pratap Chowi 45 &4 37.558 IG.84 T
Sonya Maruti

Chowk B33 15 18.86 2.84

Fhi P\ PO P PN T P 0 B0 0 Por T I Pp P01 I P P TN P00 P00 N P N 00 B0 100 P00 P00 P B P 0 B0 O S D P N I P P P N D N B P N N P Py I P Da B P 18 g W5
Total :- 43 o 4 7 293.73 294,356

POl E N Pt P Pop Tp TN M P Pt P BNr T P N0 PN 00 P Pt Py 10 P2 PN 00 P Pt P P T P Pop B 0t 150 130 Ir Fp 800 P T80 0 B Pp 200 10 Pt Bp Tar Nr Pp 0 N N P P P N g s
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Thus, by Boal Pragramming(é?)may achive a profit of #.43

paise per kilometer.

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

as follows ——

Fap P e P M S P P N D P P T P P N e P R TN T P TG P N N A P P A T T T Py S M P P A N P P TG G ML R T e e e e M Me Pu P D e e

Control - Present Allocation Present Expected
Point Allocation by Goal Revenue Revenus
of buses Programming Par Em. Per ¥m.
NP P T e T N A B P P P\ A 10 M P P R P P P R P P P B P S N P P B T B R M N M e P P e ra e e e Tu A e T T e e A g T M e
Bhawani
Mandap 12 14 82.74& 134,72
Shivaji Putla 4 4B 27 .24 23.75
Gangavesh e @9 I.62 73.462
Sthabu Mzidan a7 6 47 .74 40,92
Maharana
Fratap Chowk 5 &4 37.559 I .4
Sonya Maruti
Chowk #3 e 18.46 12.44
M T T P N P B P P N P B PG P A P B D B B P P P B P B B P P P P M P D B P O P D B 8O T PR P P P Do P A T Pa P P fn ta Na P Pa N 1\,
Total - 44 4% 293.73 295 .49

e For Poa P Pop Pup Pr Py Pur s P00 P00 P Bor Ban Pon Pr 0 P 00 850 Py 0 800 P P P30 P P Pr M O Bt P P DG P P 0 P P P B 80 00 R e e A P Pu P N P e 80 A Py B

Thus, by Goal Programming<£% may achive 8 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 earnsad.



