
nrsu?r.n1ror-oRu'lo rf, onrcuufi dzou r nr*nr nt : nrfi fi nu'r

fitrudr.r rEuu'lrari

luruailirru ?ur-or:! f,?n orfl! ua: qrrurE fivr-n{'rudz

uYrll'r

n'rrFlnu'rn5"u'run'rr&loRu'lq1un'rr[franler]f irsl?raiel 'r 'ru'r ' luvFrrnJtru{rrdurlvrj n"rugi

,F1 .  2518 r  f luo i 'u r r  r joudr . rn r r iunr r f imsrd \ r i r r iu r 'h l luuurnr r f i rdar '1ehru ' r t ln6ukor i r r f i r r - iq r

ra  ua : r f lunr r f inv ld l ru rur rq" f l rF i rnour r ' lunr rk ) ruqaF ' lu r ' r rd in iu14!Aan!6r$r t ld  f .daduo: ' l t

u  t  i r q  r N a n s f i a F a n ' t  I  F o F u  t t g o {  e J  t  t  l

Ir,eson (1975) l iorrrlf l lrr A'rtynz,rr.r nr u r rr,ro oldi-rf i rur "rJqn l{rr-i*ooout r0u

r1a a-odrdryri{ o"lu n r : drvu ofleif ia "r.15 n uanarnt:u lreson di rduaT rfi,Jq{uddldein 8 r.J:znr: dfi

in-slrasronrrrf,on ansrdero{ rniJel:nrAro 1) oiufunrr rvrr:Unnfirf lr-rdir i iu 2) ttr.r.!1u 3) nr'r!..1

rurju ors o.r r..ra,.]Aq Ll ) nlrriu[|d5so.rr'rn1 5) n': rsreia{ n r 11: ro o.r f irdfiu r 6) f idf4flranrrnuoio

nrrrdryrrioorFu 7) n'r"lrdns I) ' .1 anau !!yr-15 ?r..r (gross retr.rn) lrJe{u B rJr:n'r:d Ireson
'l; i  nrlsl lrr r 0unur,1r or rrf ieilalJn'r-qu !!r.r.r 'ru orrru uaugo.r rnrior $rugaoi'rt

oJ r . r l r f rn r r  doq" rdoqrnn ' r r6nu ' )so{  I reson l r l r r r r rndq l lo i i r  rJadu ' lo1u 8  i !n r5

r f lurJa {u{if, n rrud ra44i6o uoir*iofvirntcotntFauxr rladuo:'Irf if lbnsnaoranrrr6ontl4nf'rrioar r en -

Ireson rnvr r nirnaufil i ir,-Jouri4o 6o 1) ruaqrAnrio'Ir (crop yie.Id) 2t rrnr rf ioflf idrurr

ru a: 3) n r: rr. lduuirrJar er or our ordi:d ryrr rrJ6n

atnnr :6nvr1uqr . t r ' r r r rJ r ,o r . r  r rS  ronc6. { f i  ! !asn lz :  (252t  t  ldqa ' r r  n r r ,o lo iu laoo. r

r nvn: n: i r a :r.13nird"I o duriv

1) piadrdorrrnrurrr.roo.rdrrl irurrrlsnrirrf lufrlduYrtirrnvornsatrJSnrirrurUf.rluqgruir

2) r douroe]odrrionl.{ nrunrvrsa{druli nn,rJqn fia'f i. ier"oa"ldor.rnfu!!n'tt i i trrrlullr:or

f r rd  f in  J  ou . r ' . r  uo . i f l t ru f l rJ r ih r { ' l  x r  Aa nr : r f ru !  u ld !  fh ! i r f io {  Invg t tn tqs f tq . l tn . l ! l t : tAan

d6nfidln\nufiq'trru'rnu[[a![rr ' i .r 'ruzrotnlr rSouso.isruri '{d. -

fl. eru I olflfusJ] nvrous o'|ri ri'rflrSuyroa ! rAonrJannr! rflu}.l

u .  r f l1uua=u: . r .1 ' ruyro  q  c !enu l  iu
n .  n " r f i r lu r iauua"u to . iTur iou  q :  nn l i r  ru6o. r

rr nl ?h ! F1:vl Fl'r d6r f r nrqt' : nru, r nrgn rCrr dn i r,rar lnur du I 8u.l lvri

s'r nl d'r d{ nNN!1eu')tuu'l n,u!d{n}.rF1.ldai *Lur lrutdu iOul' luri

7 l

2 /
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qr rfiulo'r ' 'r l  anr r F\nulfl '"I;n r 't rrd"rrt!;o 1) ejae"rdn r{nru:rr soldi 'r{i rrn "Uan 2 ) rlu

3)  { t r ' . r . r ' ru  € i r r i J ln r : rduor r r f iunua iuoce ln rqu ! rndunr t r iod l t l zo*  I reson us i f r lo l f i rn t :  * r r lq , io
' lu r 5o{ i ' l  n,t cJoti lei!!er a:f,!d

rlq q-uiid'rr, i ' ir i  n!: : n r :qd.rfifrAn6l'rasiortf ios arfielf l 2 fiq' an];f ia :ru"rrarrFu,irrera.r

f re i f l  I  l rqnu Ou 'uFrAF ! tF 'Ar ! :  i t  - ro0)  uF:  nu l  r ln i  r  nvs . t  { .1  185)  1#nr te rdu" la ' lu r l r ' rFud

rluf'rt r iu rno'hotirrreiu rrdv rrF!nr!!f ius.r r f lufielf ioia i rFr.lr lonfr*uEioiur6ouflqcrantuu d'.. if iur n,ssr r

n t f ja :Uan i rp i r116 i r f l ' r lnardan?] r r  oo ,  d i1 r f ia .e  t i r rF . l r iu r ld '1uor "u !6ouNqdan luu  rdodoon io . rdu

;i ' luireir eiu tirruRor i ir -ad..i uqtl i.r r!4rl.!Fn dr:rrrntlan'loi '1urla.lu!6ous'1-l?.tFl:.L f1tfrur-oaurnrrnl

r i ' i f i u rnvn tn t f i rhonara" r r r r f iu r l f i l l p :du t j . rqo{  { i . , rq ' r f l ! r f iu . l t J r ,u r rudur f laus-u t rF l r  indrx r l rn ! f ion

r16nf'nl rueirfl i  or" nun qld,ntr ui{ld-�f i{ ejad..i rnFrrl , n,v"rnrfif l1"r,,ru. naufif if iF\u r{iu-i :-: ' l t

q"rur u'1 ;og rir n -i,-t3 n er"r 'rrt ir.r fdi+ flo.r d.r rf,urfiurld'eir rf l iaq'-[o"a-od:sr']ard.rrrjf.. i l*i ld,f iuutirr

? , ' r re "o" t - r ' t r - l r ' v i ' r r r f iu r f iu l ry ' rTgor rn ,gornrnuAur i4nr iau ls ia r f lunr : r f i+Lx ,n l r ru l r ieoror lJ  nn , r r in  u

t t j r  r rvs r i f r f l I lu !u , lnau o la r lo f iu la r f ion l iu i f i rd f ia " rJanf idoon io ln -vnr :dnd: : r ra rda :oon l ln r

r ru:'ua"r r ri. ia rfhulr'ru"lo"rlo.rFru

er nn'r rr.utru! trn ns:r{inailrrr nofia'd1rl1n"rt1adudflran:"nusionrrFioaulqrsoftl0r

fieieo.e l nvorrn:lddrsiolrjd. -

1) e'oq'rf io1rr.i irutr1\ (physicaf constraints) , eiu drrl,rero-rurjnr rr,,rr -rj4r 1ii-

{r, oout nn;rtyr?ra{6t-l gfiornrrl r-l irrv.rird'rv:'vnrr rr.rr " nn

2)  !c r r ie :nadrn !  lo i ln  pu  ! !ay [ !5 - r - r ' ]uso{ag ' : r r io l  r iup . l  ua" r rn rerusa i$ rd f lq "

i6ontlqn ourooo.ri iaufi,n,gnrn:rfl l l tq' 'rsoiyf od'Mrmrr rzir '1oj nr rrinr rrelnrrnl"Iuar rlanildriu

3 ) nr rl. ldaooia.rn'uso.1::vt6r?lluoiu lr ar rJr ir ag'iufa"r'rrir i lu'r Jrl r 'uir Jaxrl,, l

drur rnarfiej?i 2 6ir or"ar Frr]an r Fr "lu{i6uutla.s rf iu,tdu

r-m n! : r a u dz o u n r r fi nu'r

nr 56n'r ' lFri id {1d'u*nrrul:"d.r ir iq!11r1ufl  i l , rqFtnrr!nrrolof iu"lqgar r mgorrnt

nr rfrdr{s"oduryFl: ru d'r ora}ld

1 . luqnrJu r ns f l s l ] r f i Fq l i : r d !oMAn l f i oauo in ] ' t ] rFa {n ' t i u t \ f l F re la {o ru ro . r " l u f r : r l q+ . r

I  gur' tn! fr  f i  t t  suFIf l  ou'r x ruf, !x I  duol r rM6'n ! f l igqrn5 r lxu"hituq 3 r 
_Faa

!Fne l l  t  tMuu ' t  l l { o f t  t t u5  LuF l

:, 
' luqgudr: 

rSiarn,gn:ntflr irdryluntrrr.nc an rnvor:nra:rfionrJqnfrd -5oyi1^nqn5s:.1

uanrh ir.r dqrl;srrdr trrloirrrsjoorauFri"r d{6o

- ".rtql 
nnt t ldrrAlufi lrrt yux I {fr.t s !r '!r cr-lan rdalS"ino r ar rra t r dae J n F ! r .  E :  _ 1 1 - n { r  A _  t _  t o u t t _  n n l  t  t . l a $ t t . l F ^ u f u f  :  v 1 ' t  t f  ' t  I  r v

r-rrrsruuBo*rll"! partial corunercia]ization "l lnrrdn,grai-if l 'q:rdur.r{n'l!"1unr:or$arieiodr4Fr

j ' 1 tu I  L  f f  )  S-F : rq 'q - l '1L1  .LO{41ngOA}J} IF{ '1U l ' l  , /  } la ) - l r }JnJ? iOU$la ' lF? ' l

'L 6 ua c. i
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i6nr:finur

i .  [uuailar'r (MODEL)

ldosr$aidrryFt5rufrrdo.rtr"rrriu nildua"1o"rfi lu"aXaqrnrnvn:nrluflrruq r dul"trri-a'nw

\nua"urdndrueo.rnfrrgoulmynrnrdshrqFtnrrroirdloif i.rdruryfisrurorlr"riong!itorrnrcnrn:fi.!r-r n

d"n.r: 'v o'adrryh5 t.rf l f rtu frl*ua"ratrialalornrsnrr rnwrnr\ousrr.r?'r rnvsr:nr rfran

r.lanr]rrrrrf lu' lnou$rtldurfl ionr:ufIan'lunfrrBaurfluudn'idutatri n"rtritrJ !f lr lsrtl{ ' lo?

d'vf'r eio drqrfi5 r ud z fiu { ':*ua"tt}uvudraarEio'trjdrflq:rn5rulunrrsr{aridrlBr3rud

:Tuasrdsnr f iu rdu$u!q ' raa{n ' r rd fnRu ' [qua{ rnunrnr lunr r rJSnf l t lq4 t r i . rSd ' rd , -

11 ;  c .  =  i rd fh t6n  1 ' ld ' r  ;  i  =  1 ,  . . . ,  n

Lw. = erur n so r dhudr] pnsrtloir..r l loiorru#.rdn1rltunrr r nvnr'luq4 re'.:dt o"fuun,daxdf,o{

LK. = gr-r. rr.*dtrdrl4nfi t1oir -i l loinrulud r nvn :ntfl lehun r r r nva r ua"dardfi o {
LL- = gu,r o s o.r{ ' iFludrl6n$rdsir .r l lr iarrru;r.rrudrnuqrn!fi n1: !nvnslnodaufif i", ia '

L. = su.rneo.rdaufidlrlrrn nnfit isir{ 1 lr inru}r ra rlr{.!ru ua,riaur\no{
f '

L.  =  MIN (LWi ,  LK i ,  LL i )

NI. = l.rnnouryrunolif inrqr'rc"' i ;erflf i?l c.

Y. = tr u' ln"rrerso{ nrollng?alnflanrrN$rd c. !!asr1u'l#qonr,,lr iu
.1 1

YO = rrul;ranvh flr

Y . = ( L . x N ] . ) + Y 0

Y .  =  M A x  ( Y .  )
I r

r.r rjsoifin ri iosfuluuluoioos0 a arir ': f,a

n) doq'ldorr-.rf ' l irr1r (iu 1)

s"adrrlnf,"ccrru;oq"rn'oldurdudnrnso.ud6t, r eir., t i{r dnau tr"o drfio rf iurfiudmcruroo.rd

iudrdoo"nrrorianrr!f lnfi2iuT{elfio uqi'tr jr trt l { s"o q"rfio r to.ruxr rsiorfrf irt l lr iodrdarrrrnrunrnuir

i s l f iq r ' l r i r . lodosorSr t i f id r r r rn r l3n-k i ' Iudnouaor rnrynrnr  du  t2 )  du6o Cr ;  i=1 , . . , ,n

g )  d o a ' a d 6 n T  n F ? ' t N a t t J t r n ? J a {  r n r q q t n :  ( { u  3 I

rioq'rf itrdr durfiunrrrdrr.r.r:nso{ l nvnrn:.ir drrrtnr.Jqrdrdoc-!:1;dr{1u?i6usa{lsrl:u

rdo"rernlti?rfiaufiuaf -r 1udr dr rr r ntJ gn$rti l  draar u tlQn tro],nreo:nro.tqq"' lr irrsrunrrrl ls

n'rr 3n$idnrl4n?ifio araa"frflr.r lr ideioofit6' rrudc,nddrnun:nr 6nlri"lufiauriufiq,fidoun?rMta
ryirrfutrt-,dad'toiarnnrrrirf{i i  r]aq'lrYnnr.snruar lug'ud t4 t:ru€io$nlFlo C. rf io i = 1, .,., n

l l R s n < n
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ftldlf nl r'

Jidd!0r1o"

dt r]'tunr: r n'rnt n:

drlsnrntdr.r 1 ro"
ttdarirr ' r f io r

fljifsd;1.{ 1 1;

L K . , i = 1 , . . , k

dr.l3nnodr.r l rri'
t tdour r r rucrnor

L L . , i : 1 , . . , k

0!,rr0o{iti!fr
drrrrnrl3nnnln'r.r 1 td'

( ldo J1, !1] ,  Lrr- { . !1!  {1 i i f l  )
L . , i : 1 , . . , k

L , : U i n (  L H  , L K . , L I , i )

N I . . i : r . . . - k

r "r !'i 6'5 l]lu a I ri r !!F t.)
Y i ,  Y i =  (  L i  .  N I i  ) + y o

'1',r',i ?!rd.ld',

t l

f idf lr60n
c . . i r k
: t - ' -

t u.r oz a rdnrrir;5 n
L .

l

( 1 0 )

(  1 1 )

(  2 3 )

?rJvr 1 [[t]! q' 1 Ra i n.t t &lFt fi 11'l a o a { ! mgH : n r'lu fl .t r a nfirpl n o u a'..1
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Fr ) s"od1dn1r'r{d{ntr (611 5 )

r iodr r lo { i 'u t * f i r -nnd iu rF iodnr lmr . rd rorso jLnuorn i r ioJaa" rn-o" Iu f ' re jd le r ra :d r l r r tn lSn lo"

,  " i r ,  n { r . , tnvo , :n rorqar r t !n io* l fd r r f lndgnf ie l lo f rdvrdr  t l lg r r  dng ,do l " rn , r 'quanr t t 'u ra : iu* r

vi or-rr rf l 1un tfri r nuotni t eilu1! q'lelo sfiauoraq,n'-Muofit lf i  ro rfror nl:1dr nrgoltn:tYurjan r or' ir" t iJu

olu e-a a'rdnrr .r d.r nrd'rt r"I#r r u i ioirdri r nun t n rr. lgr1i tfu 6t i iounrTrso rrirdll:rudofirrlt i lr,"rdo

n ' - f i l f i . r re  rvs -on 'm 'or .1 {nruur l \  *acn l t } . rd ' t  l tnuo i  tn rJg l in r  c .  t i ' td 'q "n  i  =  1 ,  ' ' ' ,  k  r f ia

k < n < n

r,z Jooifin{rl ialrl r iuioaifin rdorfiufle{snr:aind rnnn:n:ia{6a

n ) e'a a"lionr -r elur r,a a {fiau tfu I I

grrro,n"or4audinv"sn:fi0{u*oreirrsionrn.rrrnvnsfiu I f lueia d rdnd rf 'mt-lo su r og o-.!f lf iufi

,,rnfi6^fi, n"r, rnrqifiudrlrr rnq "d1n.r r r nw 11o"'h.rqg u ir ejo drr,-odq 'n"'niuor a'-n.rrul rfiu r nf{60,d L nvorr

n ta , rJ4n le i " Iuer 'u  (12  )  ,  {13  )  ! !F !  (1 r l  )

er) g"aa'rf io, i irrdvri#fl1,i"1unr: tnrcttluqqirir tdu 8t

r Flon'rf, jf l .ru:# rn,cotnt' lo-fv tf ionr t t tr :! anfirellu qq rri l  !nvqinid1ll15nr5'-l1l ' l1l?ll

d r r r :nar lp i# rq" ru rud1unr t  n ' r r  " r .JSn i re l  c .4 rn  e r tu  to r  1d l ' rn f ido  rv i r ' [ t  1u f iu  t12 t  r t r f iq :1 ; '

fru{idrlr:nrrrr",. l6nfird c. ldrrnrl{o qrnq'"nrruu=-n41oii-ul,^ror',rte,"o{4ar-rdrnuol:ntflaX (Llrr.) 1u

r i d  i  =  r ,  . . . ,  t

n ) da q'rdofi r dur niu r iulu{i I nvor :n :f, "leilun r : r nrvor t'luq guis t Pr'u s t

r3u ludrnrwtn : f , " ld " I r . rn r ln , ro r f iuc r : r r t iu i ruo l " l l l a " r t ruddr*Lr tog '1o i ' t f io r id r f r r r lu

1 ld  ro rdr r r :n l1 r , r " le i ' l u r r r  rn t  o r r fT  r r r f io rqa"urgurop lo . r f iAudr rn f i4o f i ru .d ' t ! r tnq : len i le rC.

loier n r iulufiu ua,a r na'nt rufiFud ! Qr1fl oV ( LKi )

. r )  d , r ; f  i o ! F ,  "  l L t . r  { r ^ u F 5 o L n i 2  { d L  l 0 J

ru : .s i run :ovn : - rddr t r :nnr ' r ru 'k i ' r l r cnouFr lu ! ! i l - l ' l  e lo !a tovn f ' ld lp i lunr : lnun5 (11  )

r i \ . r  ! r  i . r . {  lusa i  n taun i rd r i r l  ru lon t^h  f l  (19)  t t : { {aunta ' . ln f rd le l lunr t Inw:a"n" 'v " "gurFuat f i

aufiur nei4 ndrJ 5 nfitt C. -io-qrna'-nrrull6udrsri!ra"arnur.t.rrun:ounf,rf iu (tt,.) i ireioXada'1d'arn

n l r o ' r l . r ! n l e F r i n i l o u F r s i  ( d u  1 4 ) ;  i = 1 , " . ,  k

1.s o1r'ro?ro{dhururnfi{oddrrrtnrjgnfieidrr 1 
"ln" 

rf iodrflrf l ldnrdrnvortntfloqj u'rf i

ro r lo i r 'u  rp . r f i  r  o rv t * t lo r -  ua" r ts t t tu { i f i " i rhunr : ,n , r " ,  (L . )  " l *du  t15 t  r j r l i ' . rq ' rndu {12) ,

( 1 3 ) ,  ( 1 4  )

r o r  L ,  qc ! r ' 1 i u t r r f i r j o t+ i do ' l us . ra r r i  LW, ,  LK .  [ " a :  LL - '' ' -  - i  '  . I -  t  a

I n !  i  =  1 ,  , . . ,  k  l | E o

L .  =  M I N ( L t ' i . ,  L K . .  L L . )
L l � '  t  - t



L. q: riugu.roso..rf i6udrrrgor:n:drrrrndnffirpl c. \oufi lr ir irn-ri{dq{uoir.r 1 f4,n,+r,
n!floul'15"o!.1 l r iu rdu l n,cer:n:flf iFlrroJ o 1r rrrir i 'rr i l t irmgsr:n:1ris-!oraa:yh"lrirerrlann:,rf lrrl
. l i  

51r  (L l i  =  5 '1 r )  u r r .s rudnrounr - l re r r f io r jo rqqcnr . l ;n roun i lgo{ re r lannt " r f luu- l r i  4 . l t
(LL  -  a  ' l r )  

ua i rdararnror f l ln ra ' r r lo re r rd r r r rnk lp rd t r rudrJgnnr , r f iu  d r f io r  2  1 ,  ( lK  =  2
1r )  d ' . . i  r i r r  ournso l f i -ou{ i r rnd4o{ i re r rd r r r rn  6nnr ; r f lu r . r1o-  (L )  F to  2 '1 r  n l r r "  ie ro i 'a { ld t lau
u: r  u r - i . r . ru  ua , r1u  r^ r : 'o r  I  r iu  ua ;  re r t f id r re r ,u  r f iu r r ludd. . ru : - r : rpn  1 f ie l  C .  d  i= r , , . . ,X

r .a  r ru ' lo i ' r . l !ga jFr roung? y .  luszu  t16  )  u ln ld 'a rnnr r rJ r ro r ruanav* rnr { in tn r ra" . lo -

N1. n'rnf\rj C. drriuruaotouurnuJi' lr jao*rtrrun:ovn:-rrra,n'urrunrd uayrf -ru?rualnr.ralgo..rolarisr

rio' l:uacriulluur.lrr. lusra'lr f inror 1q ""loiv5 o"irurj.ulr n*dusur nera{{i6rrld ansrr] c. 1r]qrnp;aa.rfiFr
rir.. i  1 luer'u (15 ) un'frr udFrurnrlv:rr ' lr iuonr'.,I.r ird-In'e,rnn rrdr.i ur.r. iruuom,h iru rn'rf ir

F I O  N I .  =  ( A P . . A O . )  -  A V C. I  _  ' i '  i

' t i "  AP-  =  : rn t re i iup to . { r . l f l r JAqt rn f i r "J  C.  f in ro j ra" l r i luoor tanr rn l r - r janr iu
f t

AQ. = ' , lnr.Jhfiq' tnf lej  C. ra!1uorals
l a

AVC. = ri'uru rirl s r.iu I eiilrio"lr

Y r  =  ( L , . N L )  +  Y 0 ;  i  =  1 ,  . . . ,  k
1 1 1  -

rdo YO = t,ru1o-arnnr:n r.rruuanl,, lr ir.t

' t ,s r60nr.ru"l6r'rte!d.{do "ludu 
121 ) qrniu (16 l

r j u F r o  y .  =  M A X  ( y . )  i  i  =  1 ,  . . . ,  l
I 1

r  .e  a rn fud  (21  )  r t r f iqs l ;6 r? i  C .  d1#r ru ' ln ' : :ud . rdora ;gu . rnga{ l ihu f i r jan f iq " r l r
t "

ll-! Lj

r .z i.Lati lo'1udud t22) , t23 ) !!A! (19 ) r f ludt'r urj rt i tr.,tr{.rao.{ a sylada!d1Jn.r 1,r rtu
q- t i f i rn rgarnr rFanrd led t - r ian t ru f l t lun ; ianr r * .uorn ,J , r iu ' ioun , r :F ln rqrdacvr6 ' r 'd rugo. rn r r ron f io r { i
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