— 03T (5393400 39 8 33 35 3 I lwowis pgow g 395 B yaro (5 bw JSNua>
SH8

' 55 po muoldllgy] A gagime dabold
fateme.mojtahedi87@yahoo.com

oSy

2 355 Ol o)l LT (oLl dmwgs )3 oo GRS damngs owlil slaygome I (o plgis 4 dmmgs Sy (slaygulS )3 (5 )9lisS” Siso
s 039l 4y e Waodls ol 5l a5l s ool 45 Canlodd pume (sliowd (sladgS 5 ] @8> pgens Iy odlitnl b o yeiS oyl
8 gl 2 bl jlore e | S adans )3 oo slodles ol Bpae (Il 53 (65,9U8 lolidylS o o o s Laomo
9365 Gran (il filis o] IS Gan S wwalons ol AY SAY el)5 Jlo jd petiedld oliw s (69, (cliwgy 55 Gaiss cpl 3yl
P9y b g aoliduoyy jleolitl b 35l 5l 3,90 (slaeals Al oo j)sliS (ol allad (g glage (58,5 50 b liand pgan
3B = Slo)] e3yaebiy (5eladin jl Guins Blual 4 pbiwn jekate 4 Calosel Cunds dolidiop B0 oSS b odles 30kl (6 S diges
a0yl OV game cpw g3 3 Gl B Slo)l Jre guls ccewlons odlitul 303 j38le 5l lade et o g Cawlond osliul
Bpan (fje dulie rizxen Cuwsl 0391 oy (ial33 b (o)lae bgw (Jgae n g0 p) Y gaze plo CuilS ) paw (09 o g Jgae
Gl 48l zalS aodls opl B yme line (odloining oS (693 4 dngi b aS ol Lis dduain (656 Sloyl e jd  oliowd pgows g 395
sialS e cusS (oSl ) Cans o3 VO 9 YD i & (6518 — Sloyl Jae 3l aelcuns (6551 )0 oliowd pgows § 365 b yuno 4S5 5k 4
@ Slgie w300 )13 Hlai e i |y (Jaeciun Jhme cs3laidl jline  0gMe aSul 4 dgi L adllae (ol (ool oSl I Ll
My ey yals )b 5l Slg oo ctS oS cul Jloel Sl (o8 s9 (101 9 395 oo (Bye ailate )3 iy CutS oS G lgie
.)b)f Ol)‘.‘?

013, Q5, Q53 JEL guisainb

= . = = o s . i - o . )
Do Cum S oIS (65,0laS slaidl 05,5 JLoliwl g (5 )le srds mlie g9 (55,5l pale ozl (65 5LiS sladl 5SS (ggmiiles oS i A
Y


mailto:fateme.mojtahedi87@yahoo.com

dodso

Ol eolamBl anngs )0 goge (B arwgl S 50 sloygiS o dnngt cwlul lajsme SIS Dl 4 (65)5LeS
3 OlisleS g 3l G ndy g ceslie Sladaly 5 batialow a4 (65)glaS dnwgs 4 (e Slp 3,00 bayaS
oz jlaswg Jb j0 sl eSS ol sleaastin § cwlul OMSw 51 (SO OVWAL ( SlS 5 5 (gowme (sdamo) ol
Ly arads 35 5l AL 09> Jane (pl a5 il (golaidl iz slo yisn ;o gllas (6550 50 Sg ] H90S
OYVY (g aban)cnl (BauSadss oy jo Bluw o bodes jlade Jolse 5 mulin Codgams .l adgi Jolse g aslin
OB orladlbior adg iladinge (S peeal 9 Cunde )3 (oS Slaghy (nesle Jl e )0 9 br i Sse 5 (S
solaidl Glaal s & g5l (65,0laS cils 4> g5 WL .OYYY (goaxDo 15 0 Oj90 0l 3,400 o Sig, b
a0 el o Al il bl ;o camw] e SO lgie 4 (55,9laS Al @ ax g5 b aslL 0,5 e Ll yo
3ol B 5l oman (Yo oV (Guadbl 5 GwmaSI)cwl lohg coenl sl daorecans; Jlew
3loolatnl g osled oyl arg, 0 Bras o (oo (lex> laciilw 1,0 555 oolyd Cwond o b bl IS
ool Jdo 4 ((VYAA () 5 sisu)canl ool (I nl (65,0l slaciis 5l (g lws ;o aigy e S <N
Oblpcw! 7ihe Cawslame Glp wags SO Glgie 4 65,0l 059580 b g kel S0 ool 5l a5l e

Y-V

Sldllas iy o)l )18 oYL mhe )0 olewd pya 5 955 Brae (lnl )5 o5 laSsle> lull )5 L b
u.a‘ d)..a.a uﬂ.{bls O as ‘whojg d}.‘a.u: ‘5'L~°--‘ Py g 055 LY Jas.gfc 4.3‘)[.1 Bl Cou d ALLAS O 0l ‘al?u‘
[ESUow) LS’L«M Pgom g 055 aQ .]ojg).a 43‘)[."‘ B> aS olo ul.a.u.‘ Sladlae U"‘ @L..' c..&.....pl.s‘sn (5)’)5L..‘ZS u,....?u 9o ooLe‘J 99
5 ion AVAD ()L g Bol50s ,S ATV (g5L)ogd oo (2lie Cosol dgups (iuli8l g 0olgs 90 ol B yan ials
aSlo iS00l e 4 ) e g JlucyS g ), Ken g oaiag dxdllas alos 5l Gldllae sl (VYAA ()] Ken
Slaal 5> (65,5laS DY gams gl [0 oleerd pgan 5 955 slroslys B ran gilu Blas 55 5553k Sldllas jo aS
ol gls a5 wlazls ol ! o] 10 ] G pae g, (i 9 (oleowd 995 B ran cwyp a4 ol 40 a5 8,5 o Ll
Jlo yo g asls iulidl Jlo 1o ae )0 B0 75 b (oloesds 955 Bpas AV -V YAVl plowl Sllllas 0)50 o olo
Ay 4 daxgi b aS woges olgiun 095 anlllas jo liol ouw, wles o5 yeudia VIO 4 598 5o ol Aildle a0 AV
O ygo Sldllae aSolxil 10,5 g0 ool (ol Bpae (ilwaigs Gl oY Slladl Slaod 355 B yae sanlsd

v



2l a5l o solawl g ails J18 VU mlaw 10 lpl )0 slaesd pgoms g 355 5l oolatwl a5 ams o lis a8 5
aS ol S oSl o9 s JLoo 4 3o (Baind (pl jo 1 iy ke 0L cagjlase g ] cldle
Sl p J8las 4 asllas 5,40

G (9

sl culS a6 s j0 23k, sl Juw 5l eolaiwl aS s o lid el sloasly Co o Coenl g il
03 S job 4y aS Lig) . Cunloads oolatwl (65,0LiS (553,40l 0 40 Jolae sla b, sl el dns i o onl Coonl
slanie (3,5 1S aile il sladdon slp b Joe ol 5l el (LP) as (55,40l p cleloass 48,5 )15 &
S s gyl a5 QT 1YY ugolsS 5 S Le)o S soliisl lgice g Jpame algi (59,8 s g
o o g, el ddan v (65,0liS (55,0l 5 Plawo 1 (6 ks AT j0 il g ABABST (10 )T Ay SIS
G sl gy sede glacd i basl oL laiulos § B0 18 paenad glaaiulss (6685wl wilgs cod (550,40l
ot 9 A3l 18 oo bolas o oyl poe dlaal aS al o jo la T 5l solaiwl b aS el 099 4 (50,40l 5 g
sl 51 So Sleyl (63,40l cdlicuns Bloal ay o sl Slgz o e 4 g co Sl S50e (5055 aolie
(Yoo b (25 g 5aily) sl de 50 S pawe )0 ddan diz o gueal gl dns 5

VAN Jlo 50 258 9 3hlr bawg (S5 Jlnl o peads aslis 5 cngo )l 5l (S0 plare 4 Gyl 63,40l
Sl ddon iz Ll b a8ly slss @IS > 50 (GP)T o, (63,40l 55 0 )15 (VRSN 35S 5 55,)al 8 ,e
Syl 6500l 5 Gloyl 62,000 5 SLiSS 20,5 (o (S5 atws 50 @ olgiee |y Sloyl syl b bas e
OV 551 c VAVY) J Lo a5 cnl ol adds 4 3lacie (633,400 5 Slool jo oalds plodil clidiss iy .53

el 3 O jg0 a0 55 _LS;LA)—‘ Sy aeby Joo S 08
O
find x

! Linear programming
2 Goal programming



to satisfy fi(x) Ob; i=1,...,m

x=0
Blas 1o 050 48,5 IS (Z by 5> « gly © codle 5 lo,T e o9 036 sains ylts ~ cosdle )] 4o oS
Slotsy ookl b g 9,5 Joos (abad (Bb, sryaeli Joo @) dlles plsn oSl 6l 388 S0k 63 20l
O35 1650 @l Bk Kles Sy g 005 (b canlie Cagae mlgs Wb oS o (a5 yaeb 5 wile) S

2,5 Gl Cygac milgs

25 Jo

i=3 °)Le(1’ L’j.m d=2 us.cfc a.:)J a=1 JjM)J C.I)J :o)ng uym

j=4 o),qb l’?"" cj=3 ‘)15 cj=2 9= ‘jzl ‘nd.:f o).,..ala QY}M

05wl &Y game

Pl Jyazme 2uiS »; mlaw =7

ol SVgame SiS LB (ne; IS <TZ

ol Jgame L3 5,50 15 (59,0 =N;

o5l DY gaze L5 9,90 515 (55,5 IS =TN;
ol Jgame L3 5,50 ol Gl5me =W

o5mly DY guame i 0,50 T JS =TW,

ol Jpame ¥l )15 Slels =E;

ol Y gamo 15 celw JS =TE;

3t @hj Jow slecuogae

o5l SYgaze

ol yama S5 55 s Z

ol N gae oS BB pae; US =TZi

pli Jgazs 513 590 )15 (55,5 =Ni

o ke DY gaze 5L 090 )1 59,5 5 =TNi
Pl Jpama 55 9550 f (500 =W

o)l Y game 5L 050 T JS=TW,

ol Jgame oY aile LIS cleles =

ol OV gams |15 cel JS =TE;



Sad 2l

Sgbn 485 a3 08 L (e Span 535 Pl 095 Span 95 Jolao wgw Slax) s dw Lxl a5
@l 50,5 Bl gixe 4y Jueyd (] 00,5 S50 o5 090 o iy a8 Cugde a0 eiie Joo o edlal oyl (o
ol 00 e sl o] ) Joke
MAX 2 (v
DM X+ M X 2UM +[(LM -UM )x 1]
DK X+ > KX <LK —[(LK —UK )x 1]
DS X 4.8, X, <LS —[(LS -US )xA]

US, UK, go03L iSlas g gland 055 Sl ¢ oleord pgans iSlas ol cud 5 4 LM, LK, LS YL Juw o
a2 o olad ) L@Q] Blox> 5 UM



2 ran 00l i g dalaie b oS 54N
oy Syge ddbie o e S goNl )y 4 Sl 0ol ol Glis (Voyleds Jgaz 0 a5 ax ol 4 asg b
uyamnuﬂ)ébébudwuwsf)chw)mV/\bJ?MﬁCJ)JOWLSAOML.«AJQ;QL&DpJ)‘Q)JLSA
O o w‘)‘o ‘)UJ)))C—E.“JUJ)JYL))LAS.Q ?Y’L:us.cfo C.s).) u“‘)‘dﬁ)w‘ ool ual..a.._‘>-‘ .)PA.)GM.:))J S0
f)@a_guarosgu.iwumw‘ ool ual..w‘ ‘5974"‘)“""“5)")@’4“’0")""’5 l.:g.w ‘°)l'er.’ UYM

) Oyg0 ddlaino jo S uan éheéL@gQYwa}@hu@é,ﬂl Cardg ) Jgus

1% O 0% 43 ) o
= w - % 9 9 ) e o3l e
YAY O PYAS  \4AD va. . VAYD  FRVA  VFEYIA YAVIS VA Jyame s g
70 AR YA Y-#Y 700+ IS YaA 20 ¥ 7Y C9E 0 TS %
AYIA ofIY a4 \YYY ARRRS YA \PIAD ARYATS AR o5l Ligws
7Y AR 7OY AR ard AN \RIAY \Y/# \e. pus
Yo Al AR JRYAN AREIN VP10 YO VFIO 'Y > .
AY % gy VWYY Veg v Y0 VY V0 o500h Liges v
YWVYO VYD AREINIA YYYY/o YV-0/0 ARIAIA Ya/o YOIND Y- oyl 1315

Sgu Siloy!| Zobaw (panri

oS johate 4 il (0 gl 0 85 A 0 651 &g 4 dien alitee Slaal Ql.o)—‘ zobw FGP o ‘S%lqﬂ 5!
WYL maw bl 5 Jowe ol dowyl (o Lmouj Tobw e jokaie 4 0l aile La:QLaj o Il Jows
O Sl (Brae sosls b goliw (wlel p (Jae e g lagle)] (YL Zohiw i S (Bpas slooslys
Cawloads (5,155 (V) Jgoz 10 el a5 al 00 ey layle, | ol Zokaw



olo,l gabaw crmi — (V) Jgaz

Ol S50 YU oga> LQGLA)T

VS ex) o ? \UNEARS (Jb)og
TVAYS/SY Yoo NV (5 ) orloors 055
YYAE/ TAYVYYS G sl p oo

dansizr 531 Gloyl Juo 0591 5 ol

aws axlllas opl 5o @8ly 50 e300 ka5 )y 4 Sl o 00l LS (F) 5 (Mo o ez ol @ azgi b
aS 35 oo aaxDo 0gd 0 48,5 a3 10 18 L (e Bpan 0,5 Plas w065 B ras 40,5 Plas wew yiSTas) Bon
olas Sllug S50 &olee 4y ailosls olazsl sgm a1, +/TFY sue by gie a0 qosbas lay)s b Ban alg 4o
ool o0l sy < IYEY Loyl )]

b SYgame plo S ) mlaw o o gin Jpame 12 4 0)le SYgame o ;3 390 o0 ooaline o 455 len
555 e 51 6508 Blies ate Sl 50 (b Sl )3 e (g97ge 4 az gl L @l 4o el 03y oo ol
4 b ye il 0508 g 0l Sligw 4 bgr o S ) han (A3l (n it o)ler DY gz G 3 055 (o0 3
s 5 GRal3E S FEIFY 2y b S 1) o)l sligms oS 05 s (lymn o5 lor A2k o Jpma
e SdS (98l Candg () yS sl A8l El381 LS VYN 4 led LS VA Gl Jgazme o mip iS5
S5 el 005 2aS 5981 3 )lg 05l DY game I SG g Jgoz w4z b aS wb Jols SO ol 4 S ognl
sl 438l alS S VEVIFY 4 lSa VO 1oyl Yo CelS 5 b <l ol 0 4 Ceni] azgs LS
350 adbaie S 5o lad ot (558Ul o o el ] 51 (Sl b pges 5 055 Bran Comdy (quyy (rized
Joe 55 diage S 65801 40 oliee ol 45 sl o L5)15S o5 VY Joles By obond 955 e axlllas
b b pan lpee s & dz g b ol a2l B 5 YYE 4 o IVEY b s A dslons 4 dzgi b 36 - oo,
osb et iy ol odmmsy yid YRVIEY a2l o5 V0 b Gad YEFYY Jolbeo) ed oo o oolanss
sl o olgiiy olonds pyans § 355 U pme L,dlS cdalllae Cilanl &) azg5 b iy (g5 40 93,5 o alixdlo aS
L soleitg (5550 53 alEL s olin o 383 e ol (solgitng (5350 5 (b o 53,5 Al ol Ayl
Ol esolping ool @ az g b (o318 - Slo,l Jaw ,0 &8ly 1o nlods] Cundy (b (665 b s zalS auoyo0 VY
2l ool s el a8l ol colgitins 65501 50 U, 0)bkes VA 4y e b o U, 0,bkes Y1) 51 (a5t ogus



Ga Wz )8 s o Lo mels plas canl golpinn 66Xy Bl sgw el c! J.QL; BB assT Jow

638 SloyT Jow 31 ol diuty oS’ b b &Y grammo oS 6951 (xS Carudg dums Uio .Y Jgu

et b2y 36 Jse sleé s
¥Y/Y VoY YA Jsame 5 @in
Ve . 7Y TR
Y- Y/AY FEIEY) 3 o g by
-y VEV/FY VoY o
7\00 . \- ﬁu\«f
e . 'Y 5>
Y . VO 05l Lo
e . Y. o5mly 135
e . OA o
- <IYEN - (7\)&..19@.: e

anlllas cloassl :asle

638 Syl Joo b oo bionds pgoms 9 955 G pan 003l Jlad Cumidg dumglio — (F) Jgu

S Qo 0 &8 Joe e 555!
-YOIfY YYYOT/FY OVFEAID (LS elrond 355
-\ o/oY Y4 V8 TEEYIY G slords oy
=VY/IAA VEYex) T Y/-08¥x) 1 (UL )l o35

anlllas cloassl :isle

Sz 50 g anel> ol slails 51 (SO daecans y Blaal 059 4 (golaidl slac s Cils dan a4y 4z g5 04 el
Lol cmls 9 YU o pdy Sllasl s & ddansix> sl yog, 5l eoliiwl 1 (il oo Sl drwgs Blaal 4 olotws
Cealais S 18 4z 8590 wled Haali o yobo 4 1) Ban iz Wigige o5 o ol 4 wizen 5 a8l ez



L oadllas cpl j0 0,5 518 )15 j5iws 1o b a5 00 (cmwlie (B, ¢ lauly axwgs Slaal b Gudaie o651 (il 6l
Jyame 3> 4o los SV game (ru j0 a5 w5 alasde 556 - Slo,l Jow i g ol cusay Slo,l Zolaw 4 axgs
Pgom 9 .>55 dJ..a.o U‘J“A MLQA e R 059 o‘)o.Q ua,.:‘)S‘ [a A.JY}M J.:Lw RIRAY ) c]a.w ‘““’9"]‘“ 7oy
ol oolys (ol B pan lie (solping S ool s a5 b aS ols lis adsanis 556 Slo,l Jow o oleends
o S50 abhie )0 olerd pyew § 355 Bras Glie 45 Sead Gl Ol @IS @ ax g b cnlple ol azdly
Sl @ 4295 b (alord poens 9995 00ld dnge B pae Oliee 454 5k wBL oo Wrosles (il B pas ainge Jlade 5l o
olgin 565 ) el 009 dibate po layl (Lad Brae e 5l yieS oy VO g o, YO s 5 4 eolpiiay
S Olsie 45 wilgs oo s o )8 a5 v o 1) Jaseecens ) Sl (golaidl JLrs yogdle aSyl 4y a5 b asdllas oyl
sloeizp 8IS 3l ) i sn S 559l Jlael 1 5 g S 5 355 b ym 4t 5 gy i3S (5550

555 ol g

38,5 oo Ayl ;) Slolpiin a5 H9b 4 sdw] Cewss gl 4 4z b
Ol eads (6320l Colem (595 5 Conl p3Y 00l OL Slaal w.ol.: O Jyame pgp Oaclus 4 axgi b )
DS Dyge G e S 3 Jpame

ﬁ)@Ja.wui;.mlf‘6)5ﬁf|ow).>d]u&&swjglﬁéujl{;w‘l})oyjﬁ..\.;foz,.'o;;a\gctq-glg Y
o)..f G ygo 6y dgd QY}M U"‘ (_gL(booLQJ )| oolarul



&lw

slasdl alxe L Glali> 50 (65)5liS (o Slaute (owyp 9 g alse S end LOTYY)p e )
AF VO N o leds azwgs 9 (55,9liS

YoV VAL Y g5, alaS sl

Slaal b g)lw jbaus a8 18 j0 culS a8l e (VY )z Gl 9. oSl o) ¢ gwado ol coaingyy -F
AP -AY Y o les L55,9laS iiael 9 gy sl imgh Ao

A5 adg o O A e Brae g lelogS Al JOYAD) (g oo 5 | )0 S = (B 0l50s 5 -

N0V ol g,alis olamdl il yaiS el

ey e (GP' TMOTAD)&.&») L’ P‘}’ RV Lg).»)d.AL’)J Jduo oﬁ)lf (\YA- )C 6@[&5}.’ 9 .0 (Aot (Gemo -7
FEY Y0 Y o lod rnss 5 (5555 olazdl alome - )8 il LS8 5 3l o255 55l by

U ol G shades Julge g aige coisS o3l cpmns 1o s 28b ) (65,40l 0 5l eolaiw (VYY) o o5 ,2kae -V

NOA VY VY dnns 5 65 sleSalazil alms acila, 5 el ( glard 555 6L Bl (VFVA).zes ks -A

9- Bryan B. A. 2007. Lower murray landscape futures dryland component: VVolume 2 analysis of regional
plans and landscape futures. CSIRO Water for a Healthy Country Flagship, 172.

10- Charnes A., and Cooper W.W. 1957. Management Model and Industrial Application of Linear
Programming. Management Science, 4(1): 38- 91.

R


http://pubsonline.informs.org/journal/mnsc

11- Halkidis 1., and Papadimos D. 2007. Technical report of life environment project: Ecosystem based
water resources managementto minimize environmental impacts from agriculture using state of the art
modeling tools in strymonas basin. Greek Biotope/Wetland Centre(EKBY).

12- Ignizio J.P. 1976. Goal Programming and Extension, Lexington Book, Lexington, MA.

13- Lee S.M. 1972. Goal Programming for Decision Analysis of Multiple Objectives. Institute of
Management Research, 6(4): 19- 37.

14- Romero C. 1991. Handbook of Critical Issues In Goal Programming, Pergamon Press, Oxford, New
York.

15- Sarker R.A., and Quaddus M.A. 2002. Modelling a nationwide crop planning problem using a multiple
criteria decision making tool. computers and Industrial Engineering, 42(2-4): 541- 553.

16- Tamiz M., Jones D., and Romero C. 1998. Goal programming for decision making: an overview of the
current state-of-the-art, 111(3): 569-581.

17- Zander P., and Kachele H. 2005. Interactive meta-goal programming European. Journal of Operational
Reasearch, 175(1): 135-154.\

'Y



Minimizing the Use of Fertilizers and Chemical Pesticides: Application of Fuzzy Goal Programming

Abstract: Agriculture as one of the main axes of development in developing countries, has an important
role in the economic development of these countries. Increase of production in these countries, became
possible with more use of pesticides and chemical fertilizers that this overuse in inputs has led to
contamination of the environment. According to experts in agriculture, use of chemical fertilizers and
pesticides in iran is at high level. The study was done in kerva village in Ghaemshahr city in 92- 93, and the
overall goal is Minimization of chemical fertilizer and pesticides with consideration profitability of activities
for agriculture. The data for this study provided by completing 50 questionnaires and using the through
simple random sampling. In order to achieve the research objectives is used methodology of fuzzy goal
programming and to estimate the models is used software of GAMS. The results of fuzzy-goal model
showed that among of spring crops, area under cultivation of other products (high-yielding rice, spring
soybeans ) has been increasing except rice quality. also compare the amount of chemical fertilizers and
pesticides in fuzzy- goal model showed the reduce of using of these inputs due to crop pattern, so that the
use of chemical fertilizers and pesticides in elicited model have been reduced respectively 35 and 15 percent
from fuzzy- goal model. therefore as the proposed model in this study considers both economic and
environmental criteria so it can be introduced as an optimal crop pattern for the region and the reduction of
profits arising from applying these crops can be compensated by the reduced production costs.

Keywords: cropping pattern, Minimization of chemical fertilizers and pesticides, Linear programming,
Fuzzy goal Programming, Village Kerva

JEL Classification: 013, Q5, Q53
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