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I 	o to ozp 'oco n r oneozo cnd profoun4 

( t t do to t opotoor r*r# 	for tho inOpirL 

tion. t4 TXb3,O ut4cnco throubout tho courco of tho 

ca+ z. o I 	CLCO thzn1f*g to tho Noa4 of tho Dopotzimt  

of Blo+ trIcz n nc on tor cxtrn4tr oil f ctilttco 

of tbo 8opovttont forccrrjtj out tho irk* 

Tkninho a" oio cztonclotl to3►G a ia- Iof* O 

Drench: Amy Roc1 Q.crtoro tiau Dol p to oposco rat Io 

to + 	for of cLoorina Qo roo in th o Unorot.. 

apii ution thcn most noodo 



bbto wr1 t ono td h the do inition of tho f .ei.d of orator 

roco ircco oyateoo, c 	oiin3 of . ito , pUyaleca trnd ncttirc1. ooziponcnto 

`* o latr due 4on o p ..oir o tho + aDpiOLtt y o root pxOblc , in tI4o 

Cia .d. It t rorafvro noOkJ t3. broad ipprox +h to thoir z l aia and 
oo1.i3cn ti . to a prod by GJ3t000 car irCOrixa, . It to briefly 

dcacribod in tho 	tort of doottji and oyaratton of uatr r roao a::o 

clot w. A roviou on tedutco1 paporo on tor r000u coo p1~.anni- ; 
ts; prO OnuOtl .tn. 	ittr 1a~ 

. oz* v iotao problmo porn 	r} to do7elop nt of uator 

rG ;azrCCo cr Donn, to thoo oaquenel ad eöbdu1ij p 1. , 

sh i ci to tho topic 4 rt is thooto or x. Ciptor £:s dual 4th 
the d ~torz4niotic co of tine prob1c ticnthe 8cac4 to couucad 

to inc  oo only aitor every tico iz to •val, the ir.tervul bei , one 

y nr, It to r [. od 1v zo that tbo cptira:.. ot12uaid looationo 

*CtLc projeo h vo n1re,^dy bf'0n doolda1 by the dooicon 

o Oohedsa1&." ; p blc n 1a Conmrnoa vita Optima o+ aotibn of 

wilcb1e pro jocto, uf to doctde teen to Conn$ ueO C^.ch ©s aOlOCtOd 

pz'oocto s th iniui over U oupondituro. 	Cqctnrt, to a ap: cicl 

caoo o ' oocdaltn problemu..orO only oejucoiz .; of c no t cU on. to 

dc.ai1d. C.4 iz tco ' pro reizJ,n forculatton to +wed in thin rcapoa 

talw 

 

ipltcit cnuroratton c orttho to uaod to o Alva o  
PtVblao 0 f 4 pro Jo " o. Lnter the noble 	ctoc uo t c wz t or 

:a d 
 

i; c1vcd uo 	co t pp~ICUU cu c,rz ,ion to iii uo in 
i ptor 111, 

&t:3o Of the t f cem-pcn 9to of the votok' o3 ply o jotc S to the 

vocQ air, ?ho ?cic o poU oleo of the rco rvo r — t11e toiit  



(v) 

o9 t for to bo zol0000d in oc.ci r oath or oocon - hoc to bo 

dooldod chic 1 roculto in opticu oporctiono1 coat, A Ds'o 3+C of  

rcGc7voi opora od o1on it:h im aetaicr to totttc for naiyto 

cd to QV03uOtO tho zo;Loaoo poAtoico in Cioptor V. i of zaa~aq 
poLtr i oration tocniquo to UOOQ to OO1VO tho p b1ca cod to 

rivo at tho opttoo r 0000 poIioio. 

Tho. coinputor p , r for is 1icit oDuQcatiozi tocctuO 

wood for ooXvind O1 tntoaor p o cz o p b c to ivcA In 

ppondiz » A* A cubroutino dovo3.o o+ by the n thor, cirap1ifLo 

tho vorls uocooaory to proporo trio &o f or tho ix4a proj z , 

in $von in p ndi B, 
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1:r "0 tuoot or a boo? 	cif vailsb10 .grata? .o n+ 

uck d itoolt, ttor to a 'ov.out blo rocoreo tct foflot in 

k o c path. atUoc tho 	o i.o3 +a1o, to ho i t7O3O t LO 

t tho b 4 o o icZ oyol.o c t *.no or torn pointo n oa'dor to 

Mao tho VVtO? or vor.to y O purp0000, Rio attc p o to tco 

vrAtro or crttit: nopocto o. ` 	iotci cyclo cove z too to 

to? *UX?COO p oot.. of a ec o tae o oophiatiction* Xt 

cir oirpioot fog, ocb pro1octo u  nolthint ooro thoxi primitive 
ctUtioo for thO otoitjo of z4nt .tor An cioto o or 4i ,3inQ of 

10 £or exploi. c tion of Grouna ztor. 1*'. th 	moot coph otic3t( 
t73tOr r000u?000 pr000to iiwOlVO r cOrp1+& of 	tipurp*oo 

xcttuoo that rota otro fog, 	;jo ate► an4 toz' 

utforo, eczozo o h4roa1octrc pot or, protoctioa from £.00h otc 
c ouitipurp000 pro3oc o o.ro 2ofinod co ' cvj3noorizZ + *rke_ this 

??O t0 thon ono p r cipt prp000, rd tore tho rnuo of  

ofit o c c tr from oo di ouch u poo io poo ono c t itb tho 

zrtion, oZ total coat oUotto to it ,. In bo t oo4 ti poo tt3 

PrWIUvo ica or otor o £icU.itioo r 4 t,ri=to 

I L1iplei`~', i i~ +M4.1'V pro SSS V Vo - tho?o iiiF?O 	 p000ib ,o O O $a 

LtC Sato? rOCOIZCOQ tILWbra dovolopo4 or  utiiino4, L4i of ooc 
o rop unto a uolut of to 	 jwOb1 . 

It In czar t ao fo 	roil co ' -a't tho u► ocon co p3 

' oritor roto w co am tc o , tvoo riot to a hoot of VrobIcao 
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owoetc4 t .tb tiio dovoio cmt, can t 1, c Uooc tiorz t ttcc to. 

itai cation, ono r0000 of tatcr. 	ic, aiz1yoio each .caution o ' 

►Zcc rob1 o 	tho ftOId Off` Otctcr c; O CO c A o i ' , 

Thr maltrob1c in t atQr coou caa rjiuoOrit, and 

►or wo tho prOb .am 	 o1 torzauIction, o 000 

-0L'V..i tho fact that #1#.. to io AAi°~M 'l c a 1( r..+ c2b . o at tthoc 	 U cc t i * 

=d o a a1tt dit ozcnt f i tb o tttich + ofino tho 4cn4 gor 

.t, In c : tiorL to tho tho caunt o 	tocLvUcb10 r 	bo nt 

.r jco t o U000 r,uiZOci for eoototn OconOiO cttvitioo, 
)mc .do n j titci cit tion, 	c n bo ernctoino8 by tho, 

~ dtbtz'ibution of v otor in ting d in opc c coup10 Uitb ito 

1ton ufldoa.Z O quoli y, t 000 t jor uon i000 orino $ 

	

1, 	gat oyotii o to bo ' lilt in odoz to minioi o 

,bio iocr'ocn.oy ox.iotinbottcon tho nntu . pp1y of t :tor 

in ticc opnco ond quality) cnd the 4c n4 or It ? 

2* To rr1nt ortcnt obould tho a or xoaouroca bo aovoiop d 

aid bAou onnoivo ohoud bo tho roman ooico by tbo oy t ? 

	

3. 	== it I a bizijt, bo v oOu34 tho oyOtc bo o r3 od 00 

o to c tovo 	tvon Got of o jootiioo in tho boat p000tb2.o 

Tho ardor in ei t OO C quoot iono era dove1000 hc'*'o 
orzoopo a to the 	o1.oic oc onco in too the cnawc *o t3Or 
,ttc atod or plennintj, 4o1o1oient c. 4 oporotioA of xtr 
000twcofl 0yotG::► 
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I . a 	rnk 	1 qn k GCS 	<"" 	 ' ._ I 

MM.p Cnciba p3mo for aO iDnOtotion and Opo at tOfl 0t 

mot  a a►a1.t , nu d co on havo '#arc:► cootoa cytd ro be 	Sp .o- 

mcntOa in r mbar of + aMrioa. Thoac pleno Oo not nocoo,ari3r 

cover U r, pOcco of vator z tiXiztlon; cor o aopo to ren ont tail., 

ren of to intoroot to soma c ntrica D • 	o in conn oomtrioc 

ZIra1 be CO;+ ulatod city 'or b dropotio 	nortion cud 	io .4 o 

gntr m to 000 the 1port oa ray bo for QOoc eontro or 

drin!4ntj t Ato. in other cDarn irc 	tod it ray be n ., t tiono 

projecto to inp ovo the transportation noto s in coo of or p acoae 

In the arid rooiono the nood, for motor for t jrto3ttra3. purpoocc 

baa a .c a o e, coodod tho roiuoU ottpp34r. OrOund iator cnppXioo in 

eoo ro,jvno zdaht be rzpid31y 4op2.oted 	he " ortrjo' o ' procciit 

tinter rocourcoo ui U. orco the prnnina of *=plotc+r cc to 

trozoor o ocea va 'to to the aronc of vator chort3jo 

A oyotc in onoff Lc an ^bury icolatoa eonbizuition of 

c1c onto (aabotrect end arbitrary be vi ono) of the reel t orld. 

1 t cell the c o cont a corroopi5nd to the pyotcel copononto of the 
4.26.3► 

reel uorldo  ao duo ac tod in Pie. 4 for a river beam n '- cepauento 

&rch no rtvoro 4  Vic, coureoc of iotor end ucoro of ,atom to 

nc n r c trico the do opm t o:' tutor rowu rcoo bejan pith a 

r rjor attention to river basin dova.opaont, 

: OVO are 0020 countric and o ozaa I. coca couat rice 

the zmtul oourooc oZ otz'o .£'2.ov io voi lk4to4 caarOd to the 
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4ocud, Tho p1n3.fl3 of rocourcoo 10 then dvor~God on opploita'tion 
un4 anter th ou h oimilou uolloi #1ocp vollo« The short o of 

r000w?c ofi -cItcu tt o pl=ncro t? th l of conoo )'oti,on of tioto$^` 

td lo;-du to the gionni of zQto xcator roalmettort, $ovor . 
.roc,0e0 of t oto urtor c= be roux ad cnd rouood p ti+ , arI7 
:J.erc the icputitieo am &ox'ct r Xo orj,;.n .c r a tor, 2o cared 

uator :ar,, t ppod orovor poaeibio, pu fiod and +e. ' cuta i 
tho contziccro, thelittoraloti too find thCoo1vo3 in ebundont 

r000urco o2 c oc t ator. DoiUnction pmto oo planned for rocou 
m t, o u; ~t or oupply. The rot  ono bninLJ no further potoutioJ 
nato3 couroo of t ator, pion to sport tor tror other roiouc. 
0 atop ro 	or ttint pipooarc 1.:iid to CU'r7 rotor* All t1 o 

above ci.to ativo 	all pit toctthor or in Bi o c zbin+. 

tion co be the Goal of r nor r000u oo dovclop nt authority, 

typi c l trtor ronourco 4ovo opa toot och o io t oi:n ia `i 1,2.2. 

TIyo fijjuro ochcctl.ic3uy c.'-to ,00 tho ator rcvryili roo o ro c 

grop000cl for ter dcand po to (meso) e?orto1 k;eo's bio lly 

b7 40 niloc. Th.io Biot nco lo ciivido t into 10 onoo, >1' in thto 

diu°4aacQ tt oro zero 18 coca rcoo of actor, The voile ri(1 = 10 2, 
3, 4¢ 5) cupply vator to Aroma A 1the vozllo (t = , 7, S, 

9 and 10) to / rcc 2. Thera to cu cloctrod'cl oi.o plant located 

ratdvo.y botucon the tvo nr000. Pzochourface ,a4oz to Ov ilouo hoar 

Aron 4. A dc3clinattoa plant to located near 4 z 2 Doth aroco 

buvo dot dvancou ..auto 1 ocyclo .., otc . A complimcuw xry c •o over 

c470t03 . o provaooi tMch on ccrr.y curtuco v7ax nor to i;rea 2 and 
~the dooalinato vator to .Da I fror 2. a; io o, otc cnn be of iod 
,'or a f2.eWiblo and oncoapartt&j as 47oto of alto ativo eco oA 
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, 1 	5 

.s ator rocouDOoo o. otc i in z 	roc pocto dof7 xctioao3. 

d000ri Ott a To th000 1i~7 	in aid CflvL rZcnt otdr rOCO OOr; 

oyOtC3 cc a good and ibrov to toxo in b td art ao tho oyat 

rAc to slur vollo rad untor tear -so, orctoc tion naa wt loodv, 

ydro oct, A c po *ori 2o tho a oorr►rcoroation irdod, t10 

oyotc 	a vI a1 cporl=c or tichin g bottntj, otcz4.nlat 

.d other cotivItio^, 'o tho c n inoo* tho oyo1 c o ix,y bo ' 

dcoD dAvorciono,, tunnc10, pin O oot 'ic potor pant, t otic 

Oplil-myo ote, to tbo inisyor., a tactor row cOo oyotc to a 

dovicc 2or tho trp1 cntatton of v'ctor .,rto. thoro to ct11y 

ono t,• .to ro ourcos projoot in 1 a. 1e as ovortonco aro tboont. 

To to OCofl tOV, tho fiold to p oaoat# ' . ' oconoQt.o o 'ftotcio r0 

Inco to roaiotribution, otic't .t tion off' o+ ?bio Oith pwictn 

politico, ote, ho ocolo of invoot o t rcuiroc1 uatoz' oourcoo dovo3.l 

pocnt oyotc , tho 1onj ocono.o uta of tho oyotczo cmp1.yincj tho 

rood 4 d U2crcnt co btnation of t o y, iuto2tion of ri' or and 

VoGio . raw Vii: t 000 occ 	6c&o crcctoz'toticotoua to 

tocp r co vator r000ueoo cyst! 1 u oz" tho Govoraumt control. 

Tho, po tic . faotoro 0100 ply a vitci2. ro o In ool option on4 

oporotioa o2 a t for rocotwco oy tc . 

.w for r000uurcoo Oyo c tn400i tuc udo of th000 pointo of 

7iou. 	r y aro pi , ui o l 9 tb o i rc co tt .p t cal; thov as o 

iolajiczl,o ora i , po tical lcl1, 	izz1tw. r_0 volt M. 

Mico uator vccv o'33 	tuoorin Qoc "c tho ovorlap and cntcadc 

oleo into t1ao roto of sat ral roc; cncoo (rthttaalp hyd: olo ► ' 
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ota.) end coai.r1 odoncov (oconoolco cooto) o,t t public 

za i toctntion) . Tc rola.tivo CGS- ulth rich Ono o thooc 

Q0000 o r2zIt bo quontttcbIog, ao cDOa to cnothoP, +000 

not in cny Bio r Zroklacta crsrar sopor di tJ,. Grantor tortenco. 

f7 to tictor' rozourcoo o otoz o c ;tnoor hcz to .rOcwjnit o .csnr9 into-► 

arato thoao .crony qtionttotivO e.ti nonqtontttattvo dirzorutone +off,' 

tho opctcm to tho (;Mott ootc t po oiblo 

  ~n 	: nr:s 	n; 	t~- tri 

Tho 400in of t,ato rc=arcoo oyatc to co +c ?1oz a 

pa'►bic . that a broad approachto z'ou1trod to it 	. y o and 

co3utiou, tcan tho .-.ctora ,.yin, a a jor robo c 	e'tor 

do ,mdov w1tOZ 7 p1y`p Qatar qu .: t3 	7Dflb1O tO a .o+ , 
x9nfwJcmcnt : 	o vox cud data d.y.x 	►. ,f acilitioo. 	of thc  

b vo to bo attuno to each othor an4 to a oat of ob joc ttaoo t to 

arc Ot Or OptLbcd out O.Ep1toitOi or in a od tnpictoIy t► the 

forza1atton of the p  erao 

'or a plan to bo ro ai5 co prah nntvoD It should air) at 

tho optimumdavclop tnt of oU r 0a CQ3 of a z*t1Or bad 

inuin3 band, tsator and othor natur.i rocourcoo. To opttttcO  

tho bonofito from the invootod capit „ p joato o=*t bo oioIuc  

tad by c 	dortni oa cczcnt In the prGjoot indtvidua tiro 
IroJoato can bo onviatonod, p3wncd or and doot od corrootly  

Onby t;hcn they era tor, tUorO4 co c o ponontc of o ordu 4crvctop ont  

within a s'GJian+ In tho contect of the tovobopcnt of cater 
rOc~O lira t2iod 4ovolo, cat to acitovcd by aultiuntt, cults 
P~aZ71OOG a73tc 3 that to occa unit Of the o'otc au+ no a d; n, 



oorvo ttcng '5.'pO000 i 	citiCng ccoq y; flood cotee c 

cn1 Alco c-,m bc+ " b ed ??ith of w uni'to in tho 

tan 

 

to cor o to tot &1 ode cnao on tho oyotc 

T; io bxo:-d orapoctivo oaf' , to 'ozo co , p bl c o roq . a 

ova pp c a loft oo tho moot oi1mt 	cnco c ido in 
cz 7c 	In tator rocou'cco v to cdoj,tion 0 G ct o 

c " Z4a to tho 	yotu o2probtcnc An tho 2irl40 yotc n 
icrift&i 0 to in ca cc dn„ to citttcii.:a ccp1c p °obi ci on ci 
ad front. Y n t f a✓o doacrtbtn cotp. owt o or c V E►co of n 

tc con be 4cinoc and r ttouo4pn bot om fihc 	proocntotl 
ai oou'utionc in n Oithc=otto i iio. 2hcoo c1cittonohipop 

thor Xinoiu or zzonUnocir c :n be ropo 1 ,r ov u to br 	criot r, 
tocuiquoc, tea►*o of r .4 ::cavo bccz cc 4o p000iblo b r tri irmca 

= utor ccicne 	otc e cxiolyoiO 10 1aOrtQ A Or'dor to 
,ra~•o«sa,t 

a ieo4oa4 io .oionc in oo far Ciao pcooi' O o to *ptirao +coir , 

Ltion or opo tin of a gyp' ; t c 1 	to cittjht bo oxpocto4o 
tci cina .icto to primo. .r tion in 4oa34nG with p . ice;; 
b1c o that circ cutcicrntj compo „th.ct no one man con bo 
cjdioro4 cm O o o ' on ovor j ococt of the Situ tion. 

20 protao a bettor p cpocttvo on the c ottr.o cpp o 

a ctOO vocourcoa oyat v uo ftx'ot coo a to bow tho o, otc c 
L. toic tnL cC3 	

~ Apia t 

'cc1bc c!!: p000iblo rozza un photo to cn carliar ph oo 

9 „ 	O £1pot pU oo Of o,Votcio onc1yoia coctoto of 

crOtut uWS ►d tr o .e iu Into qur. nti tativ o to a the ob jo otivcs 
po fornn co rcgttrr to 	, it foi th oyotc n. voXatton to 
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2. ho not pt w to to go a .c'ta ( nttbc' iv .g (o.c# , by 

[' o d1cCrc=) tho 	 a4 tamdor .o►o oZ tlia oyo't . 

5,, Thcm 	thcctic1 codol hrn to bo qrc co for tho 

ayota«a that inoludo cli tho poaoibio iEucoic tioza bots oo i tho 

voriabIca tbGt on bo c u nttftoi LtU tho qutnti abia +•►atm,-into 

mat bo &nc3u6a4 in the c'odoi, in addition to tho .f otiono 	 dinj  

tho input' output ra],aticna botuocn tho vori b1,oa, 

4* Tho aooff'ioicnto in tw r odci v uct ho tatitad =4 tho 

4oa r"o4 inptxt z'oictiono opOoif ods 

5, ;; o nod c .ou)d bo valid ta4 in U&t of the objaativoo 

ootabl obod by ,atop 1. 

Pico, 1,41 a .oto concopto3.iy tho oy tc nates O:' tbaaa 

?# o,Ii.y, tat , ;; into aacount o3.i tho pbaSaa Of the a ic1 jVaia 

in ao uucb dot t1 ro poe~atbi. a (but c ivvyo bG$n )..t tail by tho 
coot thvoiod n4 by inot of t'O tion) the tnaLyat to ptod 
to too tho model for 

be aocroQood by cntor 	ntioz co c t oziotin rnd pro and 
oporationo cwn be C. 9.rod in oIotive, ?b1O thea, 

(2) 	- too  o r Ltoa o' aporati ;.; conditiono 
o be otr.flod iithout inca'riu ; VA .)i eo that amt once in noel 

Ot . ayotocw 

___. 	- 4ccnto o the ctc o bc c z joa , £cO:u .akore 



I 
W 

0 



' rodu c ode cnd tho + ein of faturO syc t ovol~zato * 

( 4) 	4ci 	 — flat34 	tfocto as bo 
tt~tro cod tub lmor otntiotic for tho xc v: lc blco, 

(5) 	 2ho offoc ►o on outptzto of c naoo to 
tudtvtdu1 and joint VLriczbloo cn1 pu: rOtoro en bo xuined.  

4U of o a'bovo cod o.2 codo1 porto d a to Qom.,% 4 

o portton tttiout. 	ra )U; UDC tP tflG t10 pbyoto . conatruetion 

of tho oyatt : 

Lou c onoi dorin tho pr000cirra. of op invoiu ad in oyo t 
onul rQ o and uainj tho coddi dov o; oot0 tho oyotc 	r .yot to ca 
to find cnot cro for tho 'o otdn c uo3t ono in odditton. 

1, that c toa .ctivo ootci a - A bo eou i4oro ? 

2. hat offocto or s n3oquen000 cro ttp000c1 on tho uooro 

b r tiro vcrtoo proayooti to ayato:~ ? 

3,R ou no .i hic at'o thio oattratoo of o,ttci coats rind 

iov uoa 	.'nd hoci &,00 too 3. rol o 'e3..iibi1itr afa oc 

tho 	otoc Of 	VO 	
. 7O3 ..fli 4; 

 

.s xll. 

4. Ira tho o QOquccoa 2 tho cWot u3.totitioo Denourod, 

ovc w tod and pr000ntod to to docioion v&okaoa ? 

Docaioo tho practice o' uw.y 	oosettaUy a ado 

. fora,►, vewzd oubaittlraj it to tho 10 a4oro fona O yooO 

or 'no' 4cc.oior to not in tho boot intoroot of tho 

,profo3oton or coac 1 ubIio* 

 o aia11 000 bot to ro ate t o conocjto t oyotc o oo 1 oio 
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to to prob3 c io of wntOr rocou,rco3 a. 	ccut. , . a n; for tho 

devo1o11cnt of tator r000 rc m of a stvc bacia# for o1 ,. 

roquirca on: inatlon of to foUot4.n; i Zto 	co2 c ctivitico t 

1, x ao tdontif .o tion o ab ja c wtv Q for tho i6otor 

roaourcco o otC"„ s 

a. 8oioetian o ' tho vartoua otztuz a iuvolvoc in tho 

m iotcn rXt, 8S o,, rcocrvoirci, C L O, ppintj ota" ono +- 

Choir !giptiouz ofso capd 1oCts.an. 

Jouoncij tho ciiGtZuction of tho i ro3oato thto 8oc 4od 

00 art to acb*ovo optiuun oc noc Over tho p1cmntnj pariod, 

4. Qpttzuu opoz'@ttn o .i of Cho a, oto . Or to optima 

oda "l 	of rte: orir a, , otnzr3o otc. 

In thie or r, t10 a i ,.tirn I t 3 z c 4 MU]. be a not 1a'd 

hoca 3ativitioO are further t' oto no foUmio s 

In 3onoz . t Zr rin objooti• o of 	 tor r oo aeo dovoop- 

cit pro3oot ic, t r cr imiso the be .nZIt or the ro tan . uo1faro.. 

The to 'rcjion' is cuployod to R 3 O i ,cambia l» arOc n( in  
in of zo from a 	f r °tn; i'  c34 to on trnotvo rive b ain, 

The objoctivo mm be ( ) 	nodin zz'ogtiroa tatar 4O avdo In 

turn o 	or nt aato r r 0~' u:kora i " 0 ,nduO'ri::il ira (,nt .#a, 
:yaroc1octYic pot or , antzi, (b) to .,oct ..qui 4C we (raallty :° i 

lo :c ur in to o of 6iora1vo&1 oci::n i intro,, .blu bcnotto 1 Cho 

roczO: tiaf . x ..ait7, flood Caut 1. 



that th6 out comae of ea h o °3 end 4 activities 

Can be OX X: 0020A Z3 b€!1,O1'tt a ' 	:: td s*  we can at j 't is t tinction 

of two octu of variboa vich we .Dual pike to opts 4za, 'h• 

oonetr to of this opt '..z tion 1s:ob3.F a vill bo the objeotive3 

outlined earlI.er, 
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1 ' 	j 

;o Novo 000 in p oviour cp az»  ilio cciplz ntu'o of 

G to 	COU'COD t yot a,, Ito 	' p1AOOa of *iOOG c d tho noaoasity 

to intotco th conn t of orotc n3.oto for pnna 	4 *porgy 

ttan of tho o3rotcz . t ins to ba V=Mbo dthAt not cr tutor 

aoiro northc4r ntm► uu0a caro c'o tod ritb nthccioo.  

ro .yOio 14 idnd. ho t0 p 	i y no 	 OthO4 of 

aur ycio vh000 of 	ro conforoc to tbo rool word of tatox 

'oaou coo t oU +now 'hit it on bo tci oo a ca 	ao c LA . 

tib. nod . for Ito opti i Uon« 

. on tho oadioot cD3pz'cenoivo toroi4ctiono of prob11cio 

in amt oo rc: o cae 4Gvoopict, uti1i tion bad conoc uotton vno 

tho ro p?t of tho Unitod Ztatoo' t ooldont Wator .f+ woarco oiLy L 

Coc to: ion in 19O. Thic ro 	6c ro 	to ftio 	.uoeti- 

anti no and CQnCrQto4 ozffioic3t intOrUt to oto v o &A - 

r O3i7LttO3 in A n bOr of unorcMi000 A tabor of 	ozo ct 

tbo Uiooit of c ifo in.. in 1955 be n otu4jLn tb.o problem of 

op toc do of a or *'000tarcoo c ototm # '' c ooh &o t nc atioz of 

+*zoom in thio oo to po*moon pt10 catjootd t ,' a  L. iol1 

in the hoc; . on d cio por •tnj b r EL "o  1aUgrn, Qo of the 

first pzodtot of tho r000arch tis i a :ncrntci pcDor Chc143  

the onoloo of to; a ti . cultiotQ o docioton pro coo coo in voter 

recd cos 	oria, throuch the o p1tc tion of nrMo 

povcxiuco 
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$.$th tho 000; 0 Off` t "o0 tho co ?,c , ti o 	?chO2OvO 

tai vator c4 ott o'mt=4 rOoD1 cO . 3 hl7o ; nodi 

000 I1t oo rapt . 7 $oc".. toop 10 's to " cuppiyoyotco invel' oo 

CrozCo o D000 In  iz cpttinvooz r o 4 cotu pinj to 

+ Gc 	a3 	o erovtnc oophiottO3toz 0g cxputizjM0 Snort' 

bo not o ,y xodo p000.b.o tho ri4 r, 4 aocarato poa forc noo of 

t aiocio ,d £opO U ttrO ccuttono, tat too olco boøi a oc.ytic 

$r Ctor I. tli o OIIO3 ttOn O COV ` C 	' C r3 . C -tkzOO Oo c 

uotho& o o ob u ro io the le toot 	1oont of 	ouo 
,Cotte+ oto too* 

The probtc3ø on to dtvt4oil trout' Into t 	olfi 

tiono U) p1crnto the coqu nbiz cnd o oUtnij of uator 0upp1t' 

pro Jocto; i. o r ca or t io' or to 'act ouch &t or c n -0 

U Ut) tho ooratinC 000duio of the raoorvir or c1oo-o 1JoiorthoL000 

bot , th000 t rpoo cin oleo cor,biuod to find optic 	, ution. 

-tar ncoo cto,3oaoraly ootixmtod on the baoto of 

ozpcctoa 4Grout 	 dxnn ovor c fuuro por.to4o in may iadtr„ncoo¢ 

thoro era a ntwibov e poocbo in 	not roocto 	cb in tho 
ccGz Oto :pro onpoctoa to toot tho r q .conto upto 0000 future 
.ata, The dnctio on ooquci eo of cDnotzactton to b000ta on the 

poocM into~a coot thioh io i tacnoo1 by the c ,opo of the itor 
d is c1 cirvo, tho dI taut roto P1io ,o .n6 tho re .c ttvo cooto 
ensu op .a 3 r of tIo rotor ct~vz)1j 	ioo cn o O 

it to otcyo bono2ici@ to t otpeno a p joot 12X It to 
zaoot od to :..oct tho do d,, x or$ tLo intczOot on ►.o cot 
invcotod to -I loco till thea p o3oot 1a put into oporetioa Thuo 
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4 f 1 10 ti o cQptt 2 eo of to t?'GoQt to   tho a, cz'oc yr do l 0 

and co pso, oot ritU ',o conouaoto4otcz c taco to1 to  then .  

tho p 3cr t valuo of tho cit coca to i(.I s 	! io t no .uo 

of tho ott3 co mpr 000d In bo 4 ► t f :otoz m4cc the pz ob1cc 

of p jOct coloction 4yncic, that lop tho ociact4ono ozpanoton 

pro, o o dopon&a upon p ov1..ouw oolootiouo onc upon tbo Dynio 

pr000t o c zaj +mac bo .c oala o4 into tom 4totinct c oos&i co 

h&ch tea +Qo ietod in itib10 2'.1.. 

ASL 2.1. 

joct 	Mt uo 	I 	Ii 
of 	,onto 	III 	IV 

A ooh 	prob1c ttU bo roiozo4 to to  

location Project Ucho4u3n; prob1cz (3U. Ot o ,ac*, : i=. 

v ,uo of 2rojocto to not t1 on tp1ot$ct into r ccouut, Tho 

Xcnuth of the o rt o f or p d 	ioon ai oo 	rotoriooa a 

pro joct occo& .inij p Mbtc PXcntur boat mute oro c .ittaro4 `to 

bo eitho' finito or ito In a ty C I L? P (000 t UO14) 

for . oc y aao to &n4 : nctiono flnno4  ooI that for the 

f' to pLcnntni bo,inons, o ogtttI c o in poj tino to 

construct cqu . oicod p r joc o ut ro ar- tntorc1o. A concvo 

pro ct-ca4 .tol cot 	acify ' t do oh 4 of the fo C(3) i 

sea naoueod, t o A th a 4cxuu furott+ o:V D( t) + at* r; 	` 
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couthrnotar ' + 	oc c4 outoA6o it to pZrmni&j i7o ' to 

fiMtc l o cons Iia obtu no4 octatc for' both 11noz d nn4 znctiono 

zd 0000t o dcn functioEC of tho far-) 

9 ' mo ocuoo thAt o t2 do posgoao aro Uoaroto tho 

ob,jootivo UnGtiOU of tho flttAE toot to o 1 3LP3 Om bo t,rittcn 

S 
Dfl 	1 F. a^( )2t 

t=O tot 

Cit (.Q , Capitol coot o b1*UdtuG p ►Joc i 
in or t ot r a cI 0( 1) 

1't 	+ 

 

400ioioz to build pzo3oot i in yo ' to  

o probicz* c dttici.t to col xop to ca o of to mulUpli~» 
o ivo fccto of C t( ) 	~d X.ita CO ao tot niqueo 0:' os int o r 
t o' pro v 	havo bocn o v .o od 	o on l.Uc:mt ivo to 
you in tho cvtUtbU ity of a oantinuota oeQ10 of pr'ojoct ai ov 

it may t xC tO'O o oo to limit conal &*'tion to ono or Lox'a at cod 
p Q0 Cu for Dail poor o Ottoo This io p000tbZo boc1uoo U) iaQiOct 

coat in o cstton to uxacr 3 towd v » h a. p ticiXr pzujoat oc10 

and corWiC aratiou In mind; (ti 	an4 polt 4 oT . doctciou0 

Vi 'C oopOct to a pro jo t a UCUc1y a.409 CtVOU e_i fl 3o4 pz'OJOot  

co# icw?octtoa.. Tbta dio# to ►&c3oot otco conftrrttio 10 ti- 

c3r47 Q p1ie:ib .o to t-tor . co rcoz o tc o0 Hypo III an Two IV 

U. P P .1c l t dorthoav two onto otj. + c Chic typo III d IV 3T►I `Po 



1 	1.6 

It to oacuaod that a i'flntta not Of t3 fcr;c1 o potc havo boQ 

pa 000rocnod, t alw y _z4 ocotcUi. Oconocitc fooibiltti 10 

dotonoa r OU O117 by flVOottG3t.flCfl i tviic1 p Soot' o ratio 

of disc UntOd bcno tto to 4tec axxjo2 coots co op3ainod, ai Uova40 

in tjpo III problcmo,, tho unto' + an4 functionn D(t) over tho plLrnninC 

bor. roa .0 

 

a c s tthno, nondoaaca► ; £unction# Zn tbo type IV 

;JLij.:VV D(t) t* Dt io a ooncstta.t9 r=: 11, prDjootod ro,uty oat ovo 

tho plow nuc► coin non dac 	tr . O o the iwlou cot of p 

yco (0 	) r titi a icnt fo z cpaott, to takt tp► bo 

ono ion and It to Goo d that the p ooto s canrda a 	ac ado 

on on Dual. rc tczcnt boio, 

Butd~ort nUaa` Q 4~ry 11 w20 c2ovolood a Dyne io P; '4 r''` 4n 

alox'itiiz to of ro dao typo IV LX 3,, ac aao itoo off: 	c n' 21 

' principlo of op #kaa3ttyt to fornulato a ro u ,t vo 	toxt 1p 

botvo the adjacont otc4as'« ..orkt j *a the 0=0 rots' . rlorfra 2 

dovc Lope t a .no&tfioattou of Cat :or of o &rtthi to co3.vo me o 

cnorc ooholtng problcr. 

:ho typo IV L1LPP prabico can be tornt-i 4t otatod ao olot,o z 

Gtvcn  
1. A i n cotton, DM t ) o Dto of diocroto v uoo 

Oogino4 Livor on .rocs acct t e {i,. i, , . } , 

with D  

2, t cot of p o jaoto fl q 	21 	li J ; the i : vio joat 

h, o on animal 	t r , _gid a eapitt co sot ctto 

coot °; oac to co ot:zt, ovo to pl ate Lori a* 



C r 

3 A 41000Unt f otor o 11 o a tru viou +oot, ( 1 0 D)'~̀ 4 
t E 1©d 1, • .. , T I , t or€i r La sa co nc n't Gvor tho ploy' 

And a ocbo2u10 of Ss out oC .0 pwoJooto : 

(1), t(1)); ((2), tmm ); ... ; (( `), t(n)) 

Xaaro (1.) . 2ez otoo the tth or orcu piojoct bulgy .t in tho octotUo 

J 4onotoa tho ,1th pzo joct; t(&) c cio' on to cozotruotton tic of the 
ith orcoro1 p ro joct. Thuo to pr000nt ro ,zo coot (f 0) of the. 

C d1cLto, 

~ y 	 i. O'N O 
to Dinii4o4 rn4 the tvnilcb10 ecity u3 t o c*1c or ortaoodc 

the c1 a d Dt. 3 = k Bq 4 tDpltoa (I) + ?D oiul I' 	' Pr ,. 

4Uico and Ciu~ propooca. to rarito thio p b1c in t 0.1 
intcc SroCrczrtr forc1on. 

_,~~  

- 1io~wto uooa Lato,.,or oc fz2mint; fo 	1c iov fol 

coqu c n ca4 ochouUn of the pro joocc, go ha o oonci doroa 

r ultiplo cic m4 Lunctiono by itzv, a dcncn4 oox oteat for ouch 

tl)U of aegt. , 'con$ at oz ch your is Cuiti on  Ci , jOato I7oro 

thea iic.t Go t ago .0 r iz to the 14 forcu1 tion. Conn tr nt OtettOn 
uao vritton in cnor I no 

Z. QUI Z (t) / D (t) S Vt a (o ) 
;o ca 1 	... , ►•. 

i2o be urthor chov the tr .too of the I.., GIU1CttOn 
i the co in z 4ch Dam m typo of p rOOoto into c? rncl03, 

finncje. ..nd other c onatr. int, om bo inoorOzctO. or ozcp10 
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t 

of pro joct '  mot bo built bs~foro pro3oct ' n' pro z4pp3r Qppc 4 
tbo foUo'inj conotrtint to to Ir toCor I 	roc; 

t 

U thoro io a I Station ( ) o tho capital t pcs4t%ro in 

poriod t, nothcr co tr n Cua bo opcno4 to incozporcto thin 
ro uirc1ont 

£1 
C . Zit 4 D 

tat 

Both ortn end 'iUtcaa homer bo pointed out the 

oxcooi ivo oonputAtiOfl l roqutrmont t o ff i.. pb3xz. iror i 

+null. 	bic involvina 4 p 3o tt , 3 do mmd i and a50 7O .0  

horizon touid hava in o*eeDo o 	dooluion var o cud 150. 

conotraint. 

A con pvobLo in tho optimization of roionnl eater roourcoD.  

oyotc is to 14enti +cam c pro-, ata tra4o-oft boteoa cprcbonaivo  

n000 cast (4cpUctt7 Of doe ort t on, tV8flOfid eyQtc 	olye c t nignoi 

onou 	ez.ct oz. doocription of tl a  otc but their applicotton to 

UOLUU,7 rO: t iOtod to fairly o...oll otzo prof  . oe «Iieplo %aolingi a, 

ouch au linear o rez4.nj Q110v to Vlo=cr to dal situ lsr o acat+o 

p z'o bi onc, but only after rthor +Ercettc s p3 fi c ttono in1 r 

forlrnLtationo. Claoon10 offoro4 quadrcmtin pro'ta1Lnjtitch in 

ocon ao a ca ,units; the thcrtico ond nunorico to rthor otplo, 

but non- n artttcx cm to coag ji& rod. 

Nora the cbjoctivo fiction (-tjc 1u the tact function) to 

of the typos 



Litai) 	1 

 

4,?3''« .41> Ot 0 4*<j < I 	vo, 	(G8 ) 

vhoro z,) Lc coat Go:o tto u1th t oat cct of cigar quautity r j 
and 	, A, co conotonto, flot,o (Zo in a 1'trninij cttutIon rclab1a 
infoz .tion on tho Dater► coot ctruoturo to 4i icait to of toin. A 
`o=o mblo -1 rCoiac to to co l: 4th. q„nodrt tic cost fuqtiono. 

C( ) 	(a - 1/2 b3 z )a j 	0.4 	(2.2) 

Tho optimization pr►catharo to be ood upon riot tion of tho 
quodrt tt o Objocttvo tunction. I f pcto coot funotiono ore pre VIL4od 
oo input to the tOdoi, th000 1;M . be prozicatod by  quo8z'outtc 
fun lone Of tho type , Wn in oIu io . (2.2) In proocribod intozio 
around + 	.wont r uoo of the v labloo. Th000 fitttn procedure 
to pzfoi od by 3tnocr rejroaion on the coot function 4ori tivoe 
yio33in the pmz000toro 3 wad b j in o uotton ( 20 2) oa of .a 	ytic 
fuactionu Of the oL1nn. p nctoio ~ j ►d d in cation (2.1) . 
Tho onti 'o Proceduaro to repented untilthe oottc co)atton to in io r 
In the proartbod htuun tntov71i c , ate., in a fou itorotiono, 

Tao quoottorrnbio foaturo gig r zy oiMtin,a otu.dteo of a*acit; 

onpczoton p1cmtnnprobIco in tator racotu' coo oro (1) the eodo1Iinr. 
of the oupenoton 00 dotoroiniotc pzoct e end ( ) the lac, of control 

over the inclu&cco of oyotcz foilu 'o, otcz failure to lc tau to the 
occamoe of chotfoUc In tiatcr capply, Ztobort .4. fln1zo12 uooa a 
ooque *tiol docicion Qo4c1. no n urn r fr of r fo.r the £o z ulntion 
of otocanotle dczad cVaoty o=: a z ioa p blc o oubjoct to rollaU±ty 
oonotrcinu do32.noa to roulnto the &ncidcco of oyotct f it o. 
Variono dif orc t ty oo of ona rtnto ve 'o vet1td end to 	ora• 

to Into a rnczic pro rc nin :: oluticn procoduro by r cno of 



L ' i'L i m thco '. The ommt:. to co oi4:cre Coro ( ) tho oizpao1od 

v lmo of the tout. ttu bor of c tc fetIuuoo during; the onttz o pi.a it 

iutorvo caoa 3.d not +c coo8 -c j (2) t o pa b bilit r of gar a ur3.  

cxij yor t in tho pi .n xa►r, int or Q . ohou,4 not ozcca4 	1; 

( ) ' o probabi3.itY o ' i1 or noro aU. O3 UZ.fli3 tho antironmr4za 

into 	. cho, .t1 not o coot 1 0 D. ' < 3 o 

I-nidc 	Itoob j or 1 dcv .apo4 ct floii DmcMa p 	r. 

. or.tt1 for ooucrncint and o odh1tnr p ' c w 'fit rio4dI. user 

into account Th3 write invon c t c nd alec the opor ,tiancl coctep 

Ctoeti 4eend esu conoidozo4, Rho of t c atica "Oa a 3.o'tiona 

uoro 2aarmcd t4th ch ao oono►t int model d poriclt rao4ol. 

r eccrroir opo tin; pollaw .fc a oth 	port rnt vu'or 

raaoc wcoo cctculjn- probl 	1io O O a .U( policy 3.0 aoacz'ibo 3 azo 

.Valjoruo s Ln opaxator of u xr. cos e ppiy yo c boo to ,ocido frori 

ticio to tiro bou iiodtoto lcxnda on the o; a oci era to be mat, 

Litbou 4otUc for nc .JL od;;,o of tnLL is to and dcz ludo on the 

oyotc in utao 1a ao.nxot 6 is rt too to find tho boot ter of tot 7 

the oyot , I .1 Tao cen hope to do io to ovice 0 polic.V t►t 411 

bo the i)aotp i_,ivOn tio UnOttrjflty. IZ aot11; theec decinedo ho 

may Ii. VO 00v0r31 Objootivoa in zAnd mcb o . ce coat tom ition 

cn r.i c 3iOfl o baro to, oto. 

c is o 4 doe ozibed e cotho1 of uoinj dotoxiniatic 

diacie ~~trorc13in , to dotorn& the lcntj tot'a opor' tt - poli  

ro:ovoir q;7ot • The i rj tor..i policy io dofino4. to b the po.t j  

vh ch io to be uoo 3 ao a .i3ttoz of rtho vrttht)ut fore ~:.i c ;o of 

ftro ov tc. ` ho oc o c o c: uuc po1ior itor lon to ralquo or d 
voluo iteration toc niquaa to t t000i opo r U+ z problo . 



X:ot oiatj back to tho opo for cog tho ayote j. Io ca. ► oporato 
tao oyctc: tit intuition thigh COM-0 out of ozpo .+co, `ihto intuitii 
o 0 Ci ainto ct0000ccnt of pmt ozpo1.enco coobin vitb at ho 

tbi c tho futuro o5jbt briny. But in rcopIoz ootot it nay not 

bo ail obvio s hogs to, oporato tho cotc toa iovo t130 OqtLOa 
, da1.o. The probien boo c lez i ith coro then a only teo zoocr Lro 

opoz' tXV: in con3uncttcn mOcttf3 variOtao 4czoYJo. A down pooition 
Dotho4 foztho loj toz ooioctinj of ocovoiro in aotoo tiao 
prop tot 1 + 	o thor dic3m000d. t mot o4 fcz for oo y ooruttnC 
paiicioo of a potor eyotc of n roocoir in Qorica cho othod 
to oo into account the otothcticiti of river flouza It con tote of 
rwrltin or do oaooinj the otochaotio non in  car optiuisction problem 
of a otato 'Ta 'i .«btoo eo c.4 prob1 #o or tt''tf otato v";t "iutuloo t i&oh 

are coivo4 by Iynontc p oars to , 4o ro o.wo poU41 Obtained pitta 
thio :oot :od for roorvoir i to a fsction of tho *► stor content of 
the re a voir -rid of the tot':l erotnt of 'otcntiul teary etored in 
the d)t troc r ervoiro. 

Opttaitoion of c for vo; u coo ootc cunt npr print l4Y 
000h the ModoUi , of the ayots t4th the ootiai ition to niquo 
aced, if tho oyo tci iodai. is lit car, n -j cffoc tivo optici.,141on 
too iquo cuiot,, but i2 the sodcl is nonlinear is the objective 
function ria /or ccnotrain' o vo £rets opts aication taotbodo ci ot, 
Uintoolbici1 doocribo , hoti a -mtor rtxOurcOQ ayotcDv aUQin  

cater qa ,: itf cad r uaiity a: be rock%,lad to 	a not.linear 

;gr r 	n prc1 lcc. ?lw rCb. cz 0 	t.tar qu~;ittg tx oaivoc2 blr 'eta 



to tcuee (a)  Ge:era Zod iced c.4 Oradiezt bathocl, and (b) a 

Con jugate Gradient 4rojeeton r ,etbod. 

,. number of tecIniqu*3 are vlabie in t3cklthg water 

resources proble o. It io for the system a .&.1yet to * any of 

the tethnigne vatiab1i  availablewhich Ct be coat suitable for a apeotfic 

proble i, fro the v .ew point of 4rp1tcit.y end aft icien . 



Ui to noodo orc ,3c noro3J t ootioctod on tho ba bio of o pOctod 

Gro;,,th In &zcu1 ovc ► m turo porto4, In ioni iaotc cdo, thaw tiro 

a numbav off' poo 44b3.O inttcponot p oeto chtoh, in do c WrofJata 
pro cmpoctoi fio coot the aro i cioi to apto cono futaro data, i:ac 

a Joct bo+c~. oo of o nor cl niotion, cad tho cppl4c:xn4 
oritorion V 1 coat probably bo conot*uctod h noodod. X ' tho 

d td to a linear fiction of tioO d aU proJOcta bcwo about oho 

oc o rii capo8t the effoct of intorcot rato on capital coot to 
to 4ictc to tho co'otrttotion of bo Ott Lith bra loryoot unit sort 
$irot. . otovdrl thio sicplo crttoon trill not bo otzfficicat it the 
dcDc n4o are not ,moat : + output of prooco uro aiffcrt. 

Lot t.c illw4reto this point tith a oxip1.o otnplo 0.:: tr. 
pro jectoo 	o dcaand cog, inc vo ooa of tho r:' o of 1/3 unite poz  

roar to 10 unito ovor a poriod of 3cVva , Lot tho annta + oast 
rato bo 5.  

~lrCli.i .:us 

It po3oct No# I hoc a. +opa.ctt of 4 unite aid a coot C1 

of : . 500000O3  Ito unit coat La L* 12 0{ / for ,p ►Jost 2 of 6 unito 

capac 4 y tho coat to 000uzo4 a i; . G0 00O/ Qua uith a unit cost 

of L:o t40, 0c ,/«~. cio a000 p ojoct 1Jo, 	tomat auto+ firot. 

it Ito e3p c it; of 4 unttop it c..a cooc tho dC-. nd till a or$.od 

of 12 ., qct.; a o' ti the c oc nd p joct chocald be roa to too' 

tho Qom`. ` d,, T o totel prOO rat cOot GC bULIGJ trhO' GO tit p=jooto 

All bo 0000 -a 6GO,t t (1,Q5) 	:. a L'34,C330. 



If proJoc 2 to conot 'uctod 'i'ot, the project I to aooclod to 

be c: %ooionoU on3r oftor 18 yoc zo' o proocat oo of coot in 

to coo ui1 be 

600, 	+ 500,000 (1. t 5) 10 ,* w 807,750  

mo, . It to ocnooic to 	It tho project 2 firot t, o, 

the pzojOct lith .a o pox unit coot or the la"tjott pzvject. 

In the prob10 above It tlzQ project 2 hao -1 cipoctt7 of 

6 units cad a coot b, 700,000 the it unit coot to Ev, 116,667. In 

that cine, the prOi ent coot ta ro3oct  1 i4 co otsuctod firot Ir> 

500,000 + 700,000 •05) , 	i. +9076O 

and 	700, + 500 POO+ {i„C 	)"`1+ a 	E. 907750  

cn project 2 io conotructod Ciro. 

fore ;►t to o +r 	'fid the procot t I fixot Ito, the 

project ti .th hither wUt coot or the ciiIoot project. Thus unit 

coot to not a oratiofaotory critorioi . l ho effect of alopo of actor 

dux ci pro olco j4oro  oitftcnt role in ooquen. r.j of pro j o ctoo 

To ii3''Rao" rc tog, uo motif,' the aecond ozcp10 prob10 br by intoodi c1&j  

c 4ccd roto of I unit per yo *Uoi if the ,xot project vit i 

4 units output I0 +ozot ctad first, the project 2 vii]. noo4 to be 

In opoxction after 4 Yo re 

buo the tot. proocat voItto of the coot ii 

500000 + 70,000 (1.05)**4  0 C. 1075390 
vhorecao the tote]. coot ton z 	 joct 2 to conotructod f trot to 

700,000 <-500,000 (1.05) 	a ., 1073100 

h o the Qptir dooi ioi to to eo otret the ].er or project Li.rot 

I ch rrjinij ' o optioc] doott:Ioa ton the le=ad 3cero .:o boo 15 east 
b . %" we,_ 1 r% 

C. 



tb cou& frot thoco a csapl.00 tho dooi lon of oogr cncj . 

tho oJooto b000d om La1w Law 	 ooc 1t c .uo of tho bot coot to 

qua. 7 	uoz coo by tho opo of tutor ciczrnd c n'vo tho 1uto of 

z't sop ' bO " ltivo cooto cmd c ao1 tioo Of tho tintoi cupp1 " pr"ojoct. 

'ho prob1c trili ho un ch Coro co pI on vm tho projocto co rtoro than 

too end t x000 cocu.1ttploo of a 	d * Uo,, tboroforo0 hood Baa 

opts i rx,tion tocbn1quo to oolvo thoao pro omao 

I * ho dio ozrato pro 3 oot odionIiiv cod coq uonot iza tall bo 

o=tod, 

2* UO ciaozo 0 f.Lnit o Cat of L f oiblo projoct t i ch has 

boon proocrocno4 to ho polltto'' r p bods 17 cmd: 0 0 .off ' 

c o ;tb3o» 

3 Tho Tito coot of con ruction Clp i d the ootisxtod 

ennu yioXd of a projoot, < or* aoctuad to bo kiotn and of fo tr 

vo uao Over to p1eniz. bore soi, 

4, T1 e +czwid A nectlon D(t) its ccsow c4, T t o may be arbor 
of dccm4o on as p3oct i z, , l iijetiona potter ,a orc tionD 
in otlit ., D(t) to gkOndao onona O? the 3IdQn sot of pletnina 
ZO O (0r 1# ,.,., 2), The tto tncrcmcnt for 	a dt ' to won to bO 
# yoar mad it to 000UDOd tt pz"oojoct d 	do are oto oodo on on  

+ auc1 rc+~ultczaut btaio. Probob otic docs nd io conoidorod 
ooporctc7. 

5,  Zt 10 ao 	od coot Ct to dieoo~n$od to a c.tziJc orto4 of 

tloo; that lop the timo at thin the p. 	,4oct 10 00n.oi 	ZQ4 o;)oration 	. 



ld thio to capply Ito Lull c posit t. hhojoct ' tic tzpo to not 

aoAoidc a in tho 20 ulatlon. It cwt bo onot orod that cDlo 'lana 

t o• to av . . aXo to dcvicp ond c Aot c my one o tho prajocto. 

6 It to aocuood inttioU.y fiiat oporati©nc l unit coot o+vor 

a r'ojoat lits tto o :minor ith r'opoct to Tito» outl4o. 

It is cc ttcatac2 cnpttl Coto of conotruction t y bo 500 ticoo 

groa or' t1 n cu 1. o..pooub+W ond cu*ntoncnco øoota, Thus oporational 

unit 000t t ro 2r ppod from t iftr do . 

7. ka $ooto un4or c ot4or'ntio t or'o indcpon4 mt of en+i 

othoz, l'oociblo intor Zopon oo crc .} r'inc 	al (ii). poUti ., 

tm4 (lit) pjuictl 	+ olo tc, 

8,s 	ff+ 	.aoo in to quality and uo#fu2.n000 02 tutor 

ytoZdo by oath projoct to not co 4+ c cd; flat, lot  ono unit of 

opply from any pro joot to qutvilcnt to that o " any othor in tem 

of ito ability to oats fy tho demands 

It tgi bo vorr dficult to for ulato a aoc of for projoct 

o odul 	r 0rO sue. t .c boo acc jttO 0 crO ral+ ►corn 

a,., 	^ 	1 
1 0  

Tho ffoarra+o bgtvoon 	atzithj and ooqucn4 problc to 

bocawo of ono 000topticn, In r o4uli problem to hctvo is .scoot 

wily a caboot of tl 	oi.1cro1 projocto cnd coqucco Choir conot xctton 

do "` 
 

oaj tho outs ut from cli pro3Ootu cut l bo oquU to or roa'o 

thi the dcac. c c t tho cb d of plcnitn, bOri curl. S o0 



2 

13 
T Q4 ?j t3 	for t 	D, t o # 0,► 0 T 

t c,ocio3 *moo of thio oco&Iin prob3Mri. ocewa V1CM tjo 

U '9 -, be t 0.-Q gtiOu t1ut total ep.%t" 02 N p * O otc cçua1c tkto 

d .a~1 car ilio and of rIcnnirni poi" o4 1#00 

z 

t►iø nono oi34y car tacaotni of pojoct conotruotton to 	1rc . 

til . tbo jro300t3 have cot to be c iotc4 at tho cnd 	p3.cmnt 

bout o 	.coot tbo dc3cn4. 

Lot 0 be to cot oo dou .opx t p jocto 

(ip 2, ...s U), "'a prooet I e 0 is aoocx1bo6 by on (ri + 00 - 

t p3o (C .v ¼9' 	' in ti t 2~ io 	oapitzi ocet 

*2 miot stton cud Q 1a 'rho ectti (Output) of the Ith, pr foot 

to cc Uc, the jth 1 C~.~t'.nde Qn nprQ3oct ooqucnoc 8. c noioti 0? 

cn o ored o abuot (X i o a 0 * 6 0 9 ,inn ) 02 ' o n ( 4, V) "Soot u 

from 0. 

The : 	oioue pro joc ocodiz1itob2c to to find 

a ..O!u co ~. oiiI a cot *2 aoWooia o1 capotton woo Co to to 

e 



4 	 +► 

( 	, 	 'fit F ((I 2 

rhoro 

v- = c 	t~ou.O intorcQt tog 

cano4metiar cnp1otioa tiro CT to ith dov Lopccat 
pojoct 

( } 	a wait otcp tunctiou Y ch is equal to zoo If t < t 
4 io cgiti to I it t 

p o j ootod nc*'ccoo In &n fo tho jth ro vurco from 
t ;t o '0' to t o 'to (loro it io ao uoo4 that initiol 
cto utlt ' to o u,- to t,.o 	1 ,c . do .md) 

' so tho p b31c3 io to £2.a2 that bcot of +dovclot ,c t 

ZR0i0O ;c) toCoto7 uitli tboir no c ato c=p1otioi limo. 

2.  

in h0 conttnuoio fico ao4C, the ECct d io aooi iod to 

ino 'C.ZC C tiaf331a 34? # 'or the 	+o io' 4, 4o 't 3o poi o4 

if +c"io ~oticot to czo rrvac s vW. rooa t in 3cz'oto coaol. 
to c ccca1 is iuoroacco2 o 	at rho cit o oaó Ve t .o 2EttC. ri 

c.7d iZ w cc 	tcrvo, o dc:c + of to 2-1 conot mt0, co i) 

to ,iVC t:.. CtC) 21$ctloa o « ci C CS; tico a r 1 ~Uc * Seo r.oac 

to to 2I1 

I c 1, 2 0,.+i ii; 

i c Cap i ► s. 



GW w to 

z 	a ZIP 	... • 	.. 	(3. 3.1)  

C'It bow tho prc m t v uo of the coot of .. 3o of I to bo baa. 

QftOX tO a 

Qub oct► G tho +Goa it:On 

r 	~ 9 	, I cs It 2, .. 73 	*.. 	(3,3.3) 
hcQ 

1bo conot a t (3, 3,3) o o o; t~ia t 	o jO ct 1.3 ODJIaidara; 

onl.i oneo for co t *Uou. 

ci 	t 

t4' 	
D, (t 

n t 

7 24 4 t4;  
101 

• 
• 
w 	 Mr • w 	 • 
+ 

r• r 

' 0 Ct !o •**, 2 

or I 	 ..•. 	(3.5,5) 

b.. . rc ~r%.c t~~.` 40,l+.32it.d aid $' 	t '► L o 

combiaC.1 itL?t #:.s:cLtp 4'?, wCru„ 'i4 td,9 l to tio t yii?O Q 

4cz c 	i3 (t) c.;:. cal tie orc •bu tLc c :nmLt. 	4o-ja canotraxtc w ro 
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c a ot'uca foLm as pr000t of a lttdthcnoionin nctuc. iiLch 

motto tho c t' jc not :oz' c c. tj3 o puz'p000r but for ru tipu pc o, 

the &zza ioi 	v3(t), j 	1, 2v #*% v 4.4 

`4 ao c -ouo v ab.o z , of ogn!Aicn 3.3.5 t o3 the v uo 
1 1S psojoc '1r to c0.p1otosi in ponos 'h° # taco the volao C, 

0 *borv:Lcc, 

Ixiu 0.1 i 000' pr c in; formulation to ucod to colo a 

prootic 1. cuti cneto oohoda1ina problc wti+ uUl bo 

1o3cribcd In ooction 3, 5. 

G fob L:Q1C conot in"tr cwt b r 4dod to the 050401 

oqui ode ?or on p1o, U If per+ o t 'V t cnot be built 'bo Toro 

pro joof 'nt' sp i7 Int taco that onotkint, 

t 

a 
	t a G$ It +,,p J 

if the ca 3l C catc1zrototot 3thito6to P. inopc?iodt, 

the co.otzctht t'±i be 

L' 
c : 	g 

ick 

304 	 1 

:o tcplicttijc anooetic app cc 1.0 uootl to C0l7O the 

lt b1c.^_. zap i.r pU cit cuoorzttion oto itbt to only r pp .to' 10 

to the c; )oci coo t oxo ca+i v z b.o . t Jc oa the i lac 0 or I. 

G c lT oto u o to oolvo •4,a ~.:~t:.6*, io to ccio cvorr  
poo3it210 	biklwvica o2 ME i7 ~sa~~) G 	conA -1 to 0 (amu 1. h o 
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iv tOt: O o r .tct CD Oa tt n. ¶ o c bina' tt:; 'fit octtc~ico 
aU £lit, o o'-r;.. nto diinico to cbjCOIlua ?canotton Ic dcc].arod 
tf c o7t .call colu ion. Houovo s p hla rogtl o3 onc9int cozbi.. 

actioao c Zi c mrinbloo tri44 ct o vo y 	Pic t th 	o nubc nub 	 o ' 
Val .b1O ago CQ$C,, Uc eo It 	be uco b1 to bovo a procoui'o that 

tou1G oiot `: t C c 13j cozIno c ' a cc U. cbot of tom, 000ib1.o 

cvnbinstiouo of tea Vinbl.00 bcCo'o ro ij cn optin 1. co3.utlon, 
d 

i. 	the to Uci t~JS.ffiumo atloa aGp Lthu dooe. 

B3 cUly, the iep i cit cu.ot1cx eej4 c1orIthr be iuO 

uitb ootttn eU tho v tg blos to GO cm d oYotczx ie y oeto 

co [ in vexieWWoo to tear the v uo ot of I utU n fo .b10 solution 

to obt$oa, iia t1,r►tbc 	tcttoo1y 2000 at  ct vrIouo cubinn- 

tion, off' the vai'iabloa cot equc: to flame 4 +r o that cn poe _ bl y 

is pvovo r, the boot xonciblo c :. ut oa to estop tiU tbo Opt ±a 

coo ti to roc odo "euy c t4xictono the onpt 9OOOib .t .acts 

to a bO tar CoLcib .o solutl+Cfl c.rC take Ou=luCrl cad thW CQtG to to 

of -plidt 1i c orcto o 

'ho 0.4 int or p oarm bce the fo 

U 
DIflICICO :: 	c(J) * , j) 

Li 
oubjooU to `JS) 	.i7 iii "'(l o 	*4j) 	0 

jot 

(J) = 3 or 9 

0: 1 t 21  
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ueroC(J)>~lug J~s1t 2r ..f 

Tho ' ^ :te", Ii~Jcd 10 $ 

vatJ 	to üot o2 oubDoripto o t.io vcr1dbloo that b.avo not 

been op cifodto to 0 or 1, 

Z, L 	th caw of ctovj%w 3 09 the v ri b1ce that baro to 

poo£,to4 ` 	a or It Zi' c2 c . czit of 11 ' C io 

nc tivo, to co 	r1 .o tuze bccr opceth c to 
be 0, o orc4©e, It be toc ccoetfica to bo 1, The 
flr3t aIdr- rt (loft mo ) in 	rocpcnds to the 
firot vim. to oLfiod to bo 0 or I's , Mtiotioo the 
eocond o),eoont in £tL cO o 	do, to Io aoconc v... ub3.o 
of c tfto'a to be 0 or 1 o c, 

9 0 	a the vc s o of tho ob3oottvo unction c rrez anc . to the 

boot £acQiblo GOLtiQ tO d ►te 

VC 	0 the act Of v1olc too conot 	t:x. 

j 	r to vuinbLo in V4i that bt ,vo 
i.i obJ061V 9 £wiction coof1ciont coo tãm►fir .,t~ 

rAO f, SGUL►    
zfix 

(b) h DO0tt1O co ftctcut In cct o co "at in VO 

r,.Zr, ov car. OU :nu bo o ipt o in 	3S 

E S~ _UZ 
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6 

..inti 	rGx ,ais 	is 	(it 20 4#• t " 

, t o cvt, j cot 
10 10 

CvAQc x 

i oto rad cor~a o tho Zip 1)' c in the cbov o L,c usey to Qpoclflod to 

he vc the v:- uc 0. 

raft to co 	t onott n Q(1) , (ic** s, 2,0 *.., 14) usin tho IT11M 

va .th1oo cich ot oqin1 to +G. If oot of  tIm cwtr .nt a 

Seactblo (cntioftoc) , thct tho vz .uca a v cbiao tool to torr .ccto 
t ►e C 3tiatc c 3tXta`.O c to tblo tattOn, 

:ct VC ',ci oto the cat a violated oo o urc4nt3, 

If VC Ie c..pty, Go to CUP 12 of ort-iao, c° to at+ 5» 

Oct 1"IDU..S) 	
..*r• z 

C.J+u- v~`wr 

.341 of the 	variebico tbct bcvO a dim, 00 to t c!io ciU Of the 

caaaty Lt f cc...lb o. ht to Jot bc tho tot at V l.ltblof) in 

1. i poo i to c of$j o. 3't 1z1 ccio cnotrctnt in VO 

2, in o jacttvo Amcticn e2otot < tCULD 
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vio3 ctc co otrint c-n Com, ` b:. r O 'oro io cit10 

by 	to I c Var%E.>tio *cath nC;tivC CK)fci(Z1t in o 

c .wtz''_~..".t , 0 on vc 'iub1oc t , h r ,,oaitiv'o co09foicnt in 0 
3ivc c .^t int havO t d n.co to 	c tho 	o int 90ceib10 

( ?j 0) . Liftovioop r+ vcx tab),o (r) in 	::.x,; c i c i t' : " 

1 &fl1P3813 	 1 

oho a11 ot o conaidored for t o1uro1+c in LJL i 	o nco to cgoiblo 

2Vi t1On e`+ •Ts VYJp otu i 	to I :YZU is E. va 	3..tloc of 4.~4t rjood. 

4 

if i() oc t'r coo to otcp 71; otOrtii3O ,;o to atop 8. 

£'or of dl c ll tralut in VO 
Gat to I tho ?tt3 vc is blas it ' thct Law pocitivo coo 

in ho CIVC3 c natrai.-It. 
tarot to 1.12JLYG,Mi! Yc ii.3bloo o 	to he 	o7?V A,iOa allaoC, 

:c Hghatc r otill viaiato ., ga to otep II; 

othor2ioo 6a to atcp 10. 

stcw: ovt o 	 cd to tii the 'i ri 10 1x i that t oul+d 

c, ai at zo tho tot c 2 Itotctnoo 'i 	cciblli r over e1]. cttraint. 
is 	orod in day:. . in t .; IC x: - IGC. 

1vr eras varitala, cc (C) a 	9, o o ;to cc 	tz' 4nt 



Q-(I) v fI o 1 0 2, ..., ~;),,irntj 	o n:" .: yr .nblco tith t of 

c'~we tcc1 voluci, ;(t) X"3 1, cx tho ' 	n 	i'fl E vcaW.co 

ca+a cat equal to 0.  

tho i.*ctiurc rouit,a ro cZ a t yf ani lot A ; bo tho abcolito 

valu4 cog .;aao. ThO z bi ioiu to v3 aO 0:. cd zccttvo : c t j.j tho 

c. unG h ~O corrC pOA4iAG c notzint tai 	bo czoc4 to bo fo otblo. 

fl cop . 11 roprooc z to in c ono Q IOO the totol doteco tzo 

fcbtlttZ7 us i 	(I) 

Cc=ovo f 	cad td4 to UVL tho vz'irblo in that bao tho 

&zaUc3t totcl d4tLtrnoo frox fc3oibUlty (the ccUeot t. ° .). Co 

to atop 2. 

LC 	flu c 0t "O, O to otc 21; Otho 400 no obio tiplotion 

of tho pI col ►tion pro3ctori by . 11U buc a 	lor voluo. 

thus the 	c t c; I ; co , o to  atop 16. 

The vczzbloo in tWR& txith Choir opo ficG voluoc, cou with tho 
vot'i hoo in i 	cot ooud3. to C, foz o cozpioto ool Bono 

to to 	13. 

r As rQ Jm 

If 	t 	t , C;O to otc ► 14; o ci#ct.oc, 	to ctcp 15. 
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aJ t 	 . 	. 3cve tho c !ln tri Colsatio i ona Qo to oteD 15. 

U 
to cpt, to 0acible colutton  

(Y}C, (1 13 i f 2, ..., L) to ray tim ,̂ ., co ro to Otap 20; 

Ot43S*.:HCO (;O vu €*{ 	i t. 

12 the lriot cCont in IWth iu ww; t tivc, , ' to atm 16; othorttoo 

L;0 to OtCp 17. : o rihttoct C .s cat in s rf in c ons taoroa to bo 

tho lcOt C1cCUt  

~ 1 

liaLLo tho lcot Cr txzoot) o]. cwt in 	noCaUVa tee. Ca to 

ctop 2, bo,vi_rir.bio 	ooponr .nj to do , t cic ut hao been 

opcci ..oO to to I (cor oopon 	cuboa ipt in i'9';. ► boo boon 

po4ltivo). .,^ no apocif tho vz'.i,,,.blo to bo sora (aar,o tho 

aign aZ to last cicx t in £:  Ii 	 n&naso) . 

I -all clCmC tO is tl a ; tiro so brio, 	OPUM01l col tion t co 

bCC8 Ma Oap cc co to of p 20,E o o ioo co to atop 19. 

S.3 0 co r 	`moot pooltive e.' c 	S I2, 	;Tc `iivo Ln1 ri©vo 

o tx&tn5a.co to to tho tct fro Li,' ;i. 4 to 4rop Boa 

cele :c tc, to 	Go to ct r 24 

sm- 

;: ~; rte;: i c cointicn cpCi3 to IU to optica' ., if 
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fracUo soIutm. .ztct rc It . Zt+ a 

Co gc tt10 oalut on to o proms  :, u':09a 

Tbo &2ov + c4 go ' to korit1t 10 j7z 	' , 3$ 4,1,► 

O p, Z: c uOOd fZOD reg OCC ( ) .ice jtcioc 

c: diz Ca), Tho folk„ rj no t io 	 p 7.J two In t o pro;' e 

. 	a. ho. ofva .bia3 

iwboi o1 4 CJ = eoi:4tr nto 

LQ 	. Rubor of > 01 = con.atp~►to 

L2i 	0 for mint. ca ion probicD 

t for =r 9m . nt Loz a i cxi 

coir(i) = C if < C' = notz'oirit 

I if > (as scDOtQit3 

2 if a  
Rui`u;,l LlaksH,ii ~i;1 E'.+siiY Ut :,,.:»war.1 

13WIW 	+cor$atc3ztt In tho cotis 

14($0 c) t OoC3gflotorttnLt1 tho c otraiito 

aC, ') 	a Cort coofftob . , 	of objocttvo fnctioi. 

jxz tiU colvo both ttiticttc. cd n iDi do p 	o 

4th  OJltiVO or c ~ 	 +~ 	.~ w,~'►~,Si`C3 t~:~ ~'.»f..`~C'Jx.. 	sAo p~ot1c 	D 

preo - 	Cd to the jro zr- a 	n t„ o,^1 	'b 	cis the pro3zcn 

t-zc.... C3 	of tho nococ:nry b i:,uor1: to Lot it in t10 i]l;a"aan 'C 
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CALCULATE 	 N FREE _ 0  
FREE x(1?2 	--N) 

IC NFREE 	\ 	ZMIN=1010  

VC= SET OF VIOLATED 
CONSTRAINTS USING NFREE 
VARIABLES PLUS FREE 

BOUND= ZMIN—Z 

:OEFFFOR ICIENTS 
	START) 

MINIMIZATION 
PROBLEM 

VC 	YES 	Q  
EMPTY 

INO 

LET T BE THE SET OF 
VARIABLES IN FREE 
WHICH HAVE:(1)AN 
OBJECTIVE FUNCTION 
COEFFICIENT<BOUND 
AND(2)A POSITIVE 
COEFFICIENT IN SOME 
CONSTRAINT IN VC 

NO FEASIBLE COMPLETION OF THE 
PARTIAL SOLUTION REPRESENTED BY 
NFREE HAS A SMALLER VALUE 
THAN THE CURRENT ZMIN VALUE 

0 

NO 

T 	YES 
MPTP 

7 

NO 

NFREE = 0 
YES 

FOR EACH CONSTRAINT IN VC 
(a) SET TO ONE THE FREE VARIABLES 

IN T THAT HAVE POSITIVE 
COEFFICIENTS IN GIVEN CONSTRAINT. 

;b) SET NFREE VARIABLES EQUAL TO 
THEIR SPECIFIED VALUES. 

/ ARE 
ANY OF THE 	YES 

NSTRAI NTS STIL 

,VIOLATED 

MC 

REMOVE FROM FREE AND ADD 
TO NFREE THE VARIABLE IN T 
THAT WOULD MINIMIZE THE TOTAL 
DISTANCE FROM FEASIBILITY 
OVER ALL CONSTRAINTS. 

FIGURE. 3.4.1 FLOWCHART FOR ALGORITHM 

NO FE ASI BLE SOLUTION 
TO PROBLEM 



U~ 

VARIABLES IN 'NFREE'

ALONG WITH THE 
aVARIABLES IN 'FREE' SET 

EQUAL TO ZERO FORM A 
C(MPLETE SOLUTION 

NO 
\<Z MIN 

YES 

ZMIN = Z 

SAVE CURRENT 
COMPLETE 

IBACKTRACKI 

YES 
NFREE = jd 

A) 	 JNO 

/
LAST 

	

ELEMENT 	MAKE LAST ELEMENT 

IN NFREE 	NO 	IN NFREE 

\NEGATIVE / 	I 	NEGATIVE 

YES 

MAKE RIGHT MOST 
ALL POSITIVE ELEMENT IN 

:CEMENTS NO 	NFREE NEGATIVE. 

IN NFREE DROP ELEMENTS TO 
NEGATIVE RIGHT FROM NFREE 

AND ADD TO FREE 

YES 

COMPLETE SOLUTION 

STOP = 	CORRESPONDING TO 

ZMIN IS OPTIMAL 

FIGURE 3.41 FLOWCHART FOR ALGORITHM 
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is that the ob ootiV3 unction 	"o t so conetrala t c t be 

t t1ti Iie 1 bopopo' cDnotento to c O cam. tho in:!$t &tri in 

tho itejcr 90 O 

OiflC 

Sao tctc or p ?e!aLti tri f(2 + 1) docta40n v c~b1+ c 

and ( 	4's (i' ► 1)) cotcint. btw cvc a cry. p b1C 

.mutt 	4 p j o o, 3 t ca c1^ :. 1 10 oo p1nnin boron 

hmvo 44 4oc inion vavi .00 : 3 cetit, ?ho cotint 

cooi,S c,c to (!,(a J) c i 1 be ^ • 	3 = 1452,E 

ilio oxo ouxi data to be pee 	act c« 0 azo4 v U involve 

r lLin tic, Lot of + cu.cttoi tr volvod in r.Ctina out the coot 

coo; 1 c cwt re the ob octivc t CtiQ!~, tin' 3s ", Uof (3.3.2) 

a . to 	In cc 	 lt:O3t the ..sola p ooa 

heo to be ropc-.tcd If the pxtab .c nOr t to bo eolvc4 o difezont 

pl inG how:. . 

aO oa0: tio pro .i nrzj :::, a brcnttne icvo oposl bar 

tlw ua u 4 in ,ivc In -aVpc d (, ). it in QncJi to fcoc2 the 

Attu Coot fror the probe ,' c oub cittmo c .c4lctoo cad 

Uhu) d`. t`" in f,•3opc 	 'O iiL 	Qt a"Si.1 :;ioorttd 1M to the 

c n 	 i# 

G 
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3,5 j 	c 

G fou" pro oct oo ucnot cad ooUr pob.ct ro aivc 

is Tc .o 3.5.1 .o tclrz u 	c Ortp1c ,p ' . a, T1 o di4 pro joo.► 

to Soar tho prob1cm io totuod to bo of tbo fo iti  

+ bit 
	

t0, 1 „, 010 	.,, 	(3.5.1 ) 

.I'ro3oot mitt . D= d ro, +eh+. 
holo wet 

Ct 

106 
'41 3  b 

1 10.500 2.0 	12,0 	220,Q 1 	- 0,222 	2.436 
2 57*600 36.0 	208.0 	2380.0 2 	0.015 	0 

25,500 16.0 45,0 925.0 	3 	2471 	0 

3.200 13,0 62.0 2670,0 

Tho mLt of D J( ) to 10 n c- oc-t, D) io c1to for oil 

tho throw typo, of 4cz d.0 (j a I 	3) cm2 far 10 yo oro pl y 

poz.tods Bo x 1, (t) o toii 	0~ uoir.j cgw.ntt (%3a2) tra ~r- 
c .otc d 

 
tho oubrot Lino. d„3 c rro.N 	d to ;4(X . 'l Jim tho 

prof r., 9 t) to B(I) cnd 0 to c(J) 

Gt'o oil tbo c ,ufo :tion, to probli io to coloct 
pa 

 

ojocto out O tho four to ; rpj1.j thO + c do and ftz u tho &to 

of +t ` ” c of ct .ontn uooucUc0 to c .ovo ovorou i $' i ,jwSw cz t 

vc»uo o1 tho total coot. 



as Oto po3oo p b e Jith 3 too of 4c c n& to tas' i 

or .:.oiatlon. Tho spite . coos O1tULt rand tc a+t coofficionto 

aro CiVC in kbio 4,4.2. 

ro joc C Ltt 	0U 	+TIFU :~ 10 x 	oct wawa p joct&on 
Do* 	coot 	 r? 

010 	
i1 

I 	370900 	WOO 33.0 2C0,0 	I 
	

0 52.502 

214.000 	2004*0 405.0 20700,00 	2 
	

0. 145 15,927 

1.603 e%.4 

5*6► 	çii1çj t 

Tho rocrnto obtcinod from o optatr z► io Zlvon in 

cblo 3.6.1 for C :, l0 1, ` c ,pro c priT G Io rooa1to of tho 

optiro 'ern Luo of tho unoo►n i UE . •1 tho ' :1 uoo o tho 	cb103 

,,io16xa 2 I a Z I is tho pro o f V-c uO of tho ottm1 coat of 

tho po ct & from tho 	uoo off' fho c r bloi yto1iuj the vt3tto 1, 

tho 	of e pjacio oo *oJ,. at) the com otioo &ataa 

of COtLCU0A a bo &rtvod: diroctiy, 

Tho prtbIc ► thatt to o token p o: u1to n W o uc1 to 

C 4 i u #t 	bO zit CO yiCI4int I ore 	Md X42* Thio ooau 0 

ro1oot Do. 3 uuct be o4y in the 1rtt oc r and projoc £ a, 4 be 

'c r on the oit rots' from to t c 1c in of to p1csrni r o ioI, 

'bo into otrition to o toUov s 

40 



j 	t_I.1 
1 

If 

1.1111 1 
hI frri T 

If 

( 	\j 

- 	1 I •4 
I• 

fhiIi 	¶1 T, iS i J 

I) 1  

' 	I 	•' 	L 

ve.-T A•t, 

e / 
A I 

V1. 	J A 

) 

1i ?-- 
1 

I ••' 	'I 31 1 1_i 

j• 	I 
I 

L - 	- 
•/p4 	IA 	i •:- 

.1 

I. 
I, 

,i 	Ii• 	
¶ .-- 

\' 

V - I 

V 	I 

IL) 

TABLE. 
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rho 17triubo a 	a L = I o 2,.. * 4 rid it a. 0, 	1 0 * 0 0 	10 

carO c 	C-tOa tO ; tflij1e E't 	ZOb tOtr 	1tflJ 44. (4 n 11) 

oaC nU3b0ZOk in the t ordov rpt n ¢ n,~ OtC. z~ o corraop 4& to  
E110 	ro pon & to ~., , , E20 to u12 ota. tho tho rocut 

't24 on& s~42 c4 aopand to Z 	and n40a P Q JhicI it is tcox. that 3,1 
proJoot £o. } in tbo ti*'ot hoar cnIzojOot IO. 4 La oijhth Voox 
cuct bo oc+ys 

Th to pro c z noo&tI 3 cinutoLL 40O9 oc do CPU. ttcio 
+sputa, ojot =, 

ootc oht !1o4 	petoz z r, Given in cih3o 3.6.2 

bo ocon that tho xptffi coot to 0 03 106, only ono 

pzoJoct iwo, iso. 2 to to bo oct*lo odi in tho foot 	ho 

t ciao tLrn to 15* 1 0003n40. 

F] 



{F' r j  I' 

tr, 	r - 1 

r? 	,\ .t 	, 3 

k - t 	is 	r 
vI 	Xtra 	I, 7 
ti', 	it►n 	~1., 	. ,~ 
VF 	{,T 

V;R[t1'L 17 
' 	~1~•ir. 1 j 

A 
TIS IC,  

T   7 

:y 

r r: 
	

2 3503 

TABLE. 3.6.2. 
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X N 	S 

O for t O O2O tho Attuxv 1+ 	4 of vator to otortniotic 

But 	1i t7 it nuat bo rood oo m ate chaotic cicb1o, bocauao 

tho tiara dcnn4 mat bo pi'odioto4 ith ortaict;, Tho 4otor 

aiLL otle function AQ to ropleeo1 by c aozioo of atocciotio 

vc iabloo f(t),' ch of co 'oo 411 infl,ucnco tho opttoal dii iaton 

to bo Cason. io can datiao 

1. o. r', ('C) .o ' = 0, 1, * . o # : So the proU b Lt y totribution 

tw ctio a of the do a and n too Pyo t t. On thia bwio,, to cou4 

try to aotup the to4o. tor guturo ro utr ont a. 

Co poi oi% i1tty Air to ct to D(t) t C 0„ 0 0 0 T +~ gaad to 

no c 1 r 4totzibuto4 x n4Qr. vcz'tob10 c ith eoz n 	end ottmdard 
4oviat ,mm 	I P•,t rn 	n 	ozA1 bow tncrowinij function 

of to Va 	tomato tho optical oe*odu1jnnnor otociaottc 

4cxnn4 oo c 'cicnco Gonotrtnj o4c ,' ., 

ice the cDz1ooucncoo of ohort a is 4. icult to ovaluctto 

is OCOZ1OZ0 too, the c c noo cen3tz iut U.nOCr , roGr 	G preocntc 

on O.tOZ CtO my Of tddn oto ootto futuo Into account. too tho 

zic o cuiooto tl4e tocriiuo am be uoo I to colro problcio inijlv 
+ta co cnetreinto, that to 00rat o .hc vInC tinct o p b .b it l ty 
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of being violated. The constraints rs p rmitted to be violated 

by a specified probability. The den. iom isksrs hay* to + prase 

their pr ffr.n+ce. aj.nst aborteg. in the eh ape of a idsna* 

leve. I- o<,  d+ t d by r.quirin thet the probability li of abortagø 

in a liven tine pe 4od a *st not eXceed .< . 

The conatreint equation in the lines' progr*Lalng 

prablam it 

j >/ !4! 	(4.2.1) 

Let p be the probibiUty of that this constant could 

be foisted. Let is and v (b) d+notøs the moan and Banc of 

the noraaUy distributed r dos variable, b#; that is 

b 	Vj  
L. 
 31 5jj 

This cen be writtin as , 

r 	 r 

, [ 	
i4Xj ; 

b  
/ Var (a1) 	/ 'Var (b j ) 

oat*  
a 

'a 	*- b 	b u b 

	

) t _________ 	 i 

L 	
/ Tar (bJ 	I Yaur(' ) 

(4.2.2) 
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or  

[ 	.. 	
________ 

Tsr 	 Tar (ba ) 

*** • (4.2.3) 

It RI  r pr*ssnt. malas of ths stsndar* norasi. *e,*+ 

rs st* at whish (I - p) a Ø(2), o 	e s#*tsd the .quettsn 

(4« 2,3) scsozto definition of probebiUty 

r airS 
$' 	I );. Ø(zt) 	... •.. (4.2.4) 

sib 0 is th• 	sUve probability of the distribution 

This to poaatb1 o + 	' 

jail 	 a„ (4.2.5) 

lVar(b ) 
or$  

n 	 0 .*. (4.2.6) 

Thus the stochastic 1 tnesr pro r*si. problia can be 
stated in its •quivai+ t det• iniettc pro' s. using equation 

(4.2,6), 

We can thtrods,cs this theorl to our tagar Urwsl 
foraulst&Oh of the pre ous section as follows« 



I= .t in 	'flit ":m o b ott t 	•.. a 	(4.207) 

Z z41 1 	00*0 (4.2.8) 
It 

kms  

ZI 	 22 'ib ç(t) G 	 . 0 

+r 	 a 	 4a2o: 

iii 

vi, t, 	6*6 	( 4.2.10) 

4.3  

O knaa tho b1o1qottc cc0 roga ra+c na tmd Dao . c 

prob1ci o ozu3.ctod in 0-1 intoCor poCx4t,3 todoI, tho 

Icp1 4t toratton lCo rim L: t. cot. to aoi'ta thio tTyO of 

p l.coa t , m 3&itrvj et t 	 £ 3 r (- o 
2ha c b uta a, c4 in to 4atoi-rUi do oro pob3c 	o1anoa 

in s P OZ$ III Au not allod hoto,, 	o data io diro4 3y Cato 

tho cca n p:'a~jz' i' ua1f, 

45 
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o 4 pLjoatO op  1.o 10 "Alai t+ ci al a .ver t►c tots im 

S1b10 404,10 

1 100500 2,0 1200 ,"+ 	+*0 

2 570600 	- 36.0 208.0 2360.0 

25.500 1600 45,00 925.0 

4 33.200 13.0 82.0 t 	ao 

Tho zcanac ad! ! fl  over7yo t forovorroxtcom 

of c r d ago we o 	Throo r c d ctoCorioo c a aac a od o Tho 

acc n & co ctvc a '3..o 4.4, 2, 

(0) c 	0 2(0) 0 0 D3(0) = 0 

D (1) 0 	1e5 p2(1) a 0007 D3(t) = 	1,2 

13i(2) a 	3 D2(2) a 027  a 	5 

D9 (3) + 	30 5 D'2(3) * 0.6 D3(3) ► 1' 

1i(►4) 0 	5*5 D2(4) = 1 (4) = 193 

D1 (5) m 	7 02(55) a 1,6 n(51 

D1(6) a 	0.3 02(6) = 265 D3(6) a 44,5 

DI  (7) o 9ffi 5 02(7) 0 3G4 D3(7) = 60 
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D3(9) 	ioo 

D1(10) 0 

 

13.2 	D2(tO) a 6.?  

O 	, x = 10 yo ., tho i to o roto 
to 5, Axa ntt of 	) ad „4 j az'o 1O rao r+r ►goot tc1 103 oc 'c» 

	

ootroopocttvo1.i. 	o ton&rdd  ion $otoicnmoonot+nt 

of to Dorn vc 1 tic of dCiOfld. 

it to a rmor caouro1 t t thoo +mar t int c co to bo 

uc ttuftOd ti x a p bab1 .ti of a .ioc of 0,9. 

O( I) a ( 9 

1,3 fr to tb3.o of attom ' . no o cArito, 

4th aU thooc 4eb3 Lvcu o d eoa ,oc1 tlio probr to 'o3ocr 

d oouorAoiD of tho pn3oot out 02 tio four ji7oz in or 4o to 

Qctovo to i4ntu prooc .t veno of tho coat, 

' .o r o- uito obtXnod f oz tho coz put oz to z on in Thb3.o 4. 5, I 
It c bo occ t10 optizuu coot to c 4v 5 x 106 Tho p 3octo 
oc octo c 	p is 	o.. 3 to bo ootpioto( apt tito 	►nt*' of 

cownd y0ar. 0xa~1y 	Flo (i ro:oot "'c, 3) to oo oc o , tioh to 

tctc at to ioot oU the dc±ndo tiU 10 yoo ttho, 

iiio p blc roc uioa 9 Huta 43.34 oocouao CU tzao 
of 1L.20 co tator" u, of , 



TIMAL SOLUTION 

VARIABLE I HAS VALUE OF 
VARIABLE' 2 HAS VALUE OF 
VARIAFIL'; 3 HAS VALUE OF 
VARIARL:° 4 HAS VALUE OF 
VARIAF;Lr' 5 HAS VALUE OF 
VARIASL , 6 HAS VALUE OF 
VARIABI 7 HAS VALUE OF 
VARIARL,: R HAS VALUE OF 
VARIARI 9 HAS VALUE OF 
VARIAHLF' 10 HAS VALUE OF 
VARIABLE 11 HAS VALUE OF 
VARIAFia,u 12 HAS VALUE OF 
VARIABLE 13 HAS VALUE OF 
VARIABLE 14 HAS VALUE OF 
VARIABLE 15 HAS VALUE OF 
VARIABLE 16 HAS VALUE OF 
VARIABLE 17 HAS VALUE OF 
VARIABLE 18 HAS VALUE OF 
VARIABLE 19 HAS VALUE OF 
VARIARL 20 F+AS VALUE OF 
VARIARL 21 HAS VALUE OF 
VARIAIit,': 22 HAS VALUE OF 
VARIABLE 23 HAS VAIUF OF 
VARIARL'`: 24 HAS VALUE OF 
VARlABL 25 HAS VALUE OF 
VARIABLE 26 HAS VALUE OF 
VARIARL 27 HAS VALUE OF 
VARIABLI' 28 HAS VALUE OF 
VARIABLE 29 HAS VALUE OF 
VARIABLE; 30 HAS VALUE OF 
VARIAATJr 31 HAS VALUE OF 
VARIABLE 32 HAS VALUE OF 
VAPIASI,E 33 HAS VALUE OF 
VARIABLr 34 HAS VALUE OF 
VARIABLE 35 HAS VALUE OF 
VARIABLE 36 HAS VALUE OF 
VARIABLE 37 HAS VALUE OF 
VARIABLE 38 HAS VALUE OF 
VARIABLE 39 HAS VALUE CIF 
VARIABLE 40 HAS VALUE OF 
VARIABLC 41 HAS VALUE OF 
VARIABLE 42 HAS VALUE OF 
VARIABLE 43 HAS VALUE OF 
VARIABLE 44 HAS VALUE OF 

THE OPTIMAL VALUE OF THE OBJECTIVE FUNCTION IS  2425 

TABLE 4•5'i. 
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5,1 

c ozjO oovoir .o o3 la of tho toot Spomt c c=oz o 

1 tt~' O ' '000i rco r yo' +dao Tho foot 	' ' 	c o 	iz'o itwt tako 

Into aoc sz t tho otooiicotic capoat of tho Inflows* Tho 

dovolopc21$ of rr for couzco ,o caittono &.acs of tho o :ib.. 

1I cat o pp p iato oporattnG poUotoo0 Tiio op r t ,a polioy  

l a ~a t a.a oc od 1 o of ~.oQ000 f a x000 olro, of p pr co 'r 
ocq; .foEo d/or 	orvoizo cast of ac uifo 	oajo opora,410no, 
'ho cot b ioh c .t of ouch oc o~oc u.ch t' to qumtlt ozs o: 
t too to 'be a footot at . fr, c t painto .n tltio, is an ir.ipoEtrr,M 

Ii autos zo.ourcou ctnooiti, Tho problc ,o,, of courOv 

tho ooiot iou of tho opo tj P Qoc*rco tbt : ,b toot + chlovo the 

c nto , o' 3oatjtios of do 4o opao t dc o, 

'.ho opotthat 	ioo do n ►vcøtioo4 on tho boto of por on . 

jur c caa alono6 Do nitonato p co&zz'o ? ozo tooto 	¶o lco 

t,o o (1) otoro aU infio7 wi1000 nc•4o4 to moot s t3raot output0 

(2) thm avallabio, ro o o tia of trout o ar'sjo to fulfil SM06ioto 

nooao, (3) ctu8 all d z o &n ftoo4c on ocor4 In tho flood cant x'ol 

T'hO obJoot1vo of oporition of tho oor'v'oIr 	be acoUnnj 

tho Zc ui o4 dcnd nd in dot; ;o ciiovo coot niaicztion or 

r~az Inatlon oT bc2wftt . Tho o Orator of tho ara'rz ]cohc at tho 

oteto 09 tho ocxc on boo to *2ocido oo that rOlOooQ and tanofczv  
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havo to bo Qt O c t that fico. *her of to O tho oyGtc mono tho 

level oz us for in the rocorvoir r nd the ocecon in d tch tho loaoo 

hcc to bo oco. dao oe tine Vallc cn be oocu to to the cot a ' 

as ion of otch p0002.blo otat c of the Dyctc . 

%n a corp an arotcc it cv zot bo at oli obviou a bai 

opCrato fii?ao s,otcz1 to cChi O to ( t +(3 Goolah a'ho OTOtC3 bO4DOD 

co)lrn tfl tO or Q'O 	oQX ZXO UrI1O4 0A4 opo to # 

!hoc E'oaa airs choe d porfo a bot tor Man thoco rottod : to '« 
Tbo ob cctttO of oporatth linko8 	cvr1ro icy to i.o ao  the 
nor-, lcacntt city ai zona thy, 

Vurthooro it is roto i o4 that oc'atinj pzucoertmu to 

otii aCOi.. ion Drab e30  std avo to be trocktci no cueas Th coo ,o 

pr°oblc o Ulm o eccount of the fcit that a 4roioion to lit el to Lsvo 

aomooquoncoa that ontcnd over a aonot4orabia period of tiro. 4o 

ao ooquonco of a doa$.oioo ro,Ccz'4in the roto oo of ttor ZC3 a 

rar o oir i&) not only the yiol4 of Out c.o oc brit olc o the Lolde 

frock as occ on.co of roiooeoo fo o4nj the 'ia'at one, ho o tici 

cation to tniquo of a oic p cc$ntj to uoU o►aLto t to colvin 

oocjucnti l •dooioion probieo. but ooni4oin the flnao a1ntj of 
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otc jo t # cnd to denoted by s (%) 
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cUod the oo utto o-V t io cotton c ' Vabtac 
Ito ttor R • The o ut tfon arc ; owed t ,airi an.1 can ttU the 
(a + 0) h otc ,o Gr ua to to o oo the t og nth at, cw But thoro 
zro czo'rocorvotion about this c tto . , It vao ctCLtOd 
that ca jor c ntjoo oo occur a 'ter thio ,point* Tho poXi i o'c 
ics that vtfl be 4ocarlbo4 in o%*o•000dinJ,lac i O ü to be a 
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p (CA) ,(E) 	•*a 	(5.3.2) 

tboro4n 10 to cubcoript acaotIr o aociuton v lab o cnd p ,o 
4io lnj Etctor, 

fir nat z natation O uat on (5.3.) can boaritti s 
A 

4 

0O (50305) 

acro Cl0 020 '30 04 3O voe"o of C3 )t for t O O1atoo in 

cac opflea. 

p d 	o%uc tion (5-503) c 4 putt1. 	- U ji oa, 

• 
0 
S 

(a) 

0'S 	(593* 4) 
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icy ~a boc oo lc 'c oe Cr(t% + 1) = Ci) ran4 004tion (5„3#4) 

t~4 '¼ 41 
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~1i~M 	'R:_'1► 0* 	.ISM M 0* 	0* 0* 0* f7+Y 	0* SANS` 0* 0* 11Y~ 

£1 2  ,w. + 	I j 0 	Ate 	, +. (5, 3.6) 

C 	+ ( 2 s + 	t0 	+ &3q (5 ,3,7)  

u0 obtcii 

11 	a 

C1 	+ 
1 

(I = a1) 	"i 1 	,,► * (5.3.3 ) 

to cquc tion { 5.3,8) c► bo oolvo4 for C1 

Io cquctioz ( 5.3.8) 3iVc3 tho conotmt prozcat day totem. coat for 

ttio o iotci for tho do .at.onc (opor tin r alcc) iacod tniti .l t. 

Prot 0,~ to Oaf fiU8 tho cost or C2, ti3 otc. uotnij oq tion (5.3 

iloz no al itor t va otoc i do ynzinio pro Ln , thcrn 

ihoro a o it policy options t 	c i.cbbo in cad ato o,, tAo 

optic ducLuton to ono hIC%j G:LVtX 

U) 	:. ► 	 11(r) [ 	} 	,{ ~~ .., 	{5,3,9) 
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vhoro 	~ P1 (ant C 3(d) 

Jubotit'itth the veiuoo found for :oa to 0,1, or  

equation (5.3,9) ai7OO the intuz3 coat Ca.. If th000 voluoo cUftor 
65 

fron that for 04 found from CqU ttQn (,► 3 5) r the uo r coot tmd 

the co oOpondinG 2ocioioa ic u- rid to t4 in C: and C2* Onoc the 

better policyto ar.vo6 t t the procoduro i. vii. *vor from 

the botntijt4;. 1Aa the V2 UOfl for , fwd f'zo a;LwAl .O (5.3.5) 
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293CO + 0. ►5 (0.96 0.04 0 0 	449-503 

482511 

451343 

46149 
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c 15(4+ 5  * 29700 + 0.95 1 0 0 0) 
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c (n,0i, 6 	20,C • 0.95 (0,02 0,74 0,24 C) 	449503 

482511 
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he optiow3. coot i e 4431$4 tud Oci.tct 1* 6, Tio a o It 

cat this procedure for season 2 is as to3 ows e 

3t&t. beyii Decision now coat 
11T --r-  Ifl LIN TT fl1iDI-fLI" 

05  5 456727 

06  6 454352 

'07  4 461092 

06 6 448184 
-- 

Uein, the cc polio;, or ectison 2 j  the optimization is 

carni, erg out tort 	sewion 1 t 

C1(n -- 4 )7 	m 19000 + 0.95 (C.71 0,2 4 f ) 

a 462374 

* 17350 + C#95 (C.92 CLG8 (I 

4567271 

4548521 

461092 

448164 

0) 46727 

454b52 

401092 

448184 

451098 

+ ') 3  = 2015C 4+ C,95 ( t 0 0 L) 	456727 
454t52 
461092 
441'1 Sit 

454040   
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die optima. coat Is 44)5Q and the t.ecinion Xe 2. ____ $ 
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The minims cost Is 444911 for d* stun , o. 3 
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03(n+t) i  * 19000 + (4.', 5 (0 0 x.75 0.25) 
	

456727 

454852 

461092 

44816k 

453971 

C3(n+1)2 	16000 + 0.95 0 0,09 0.7 	0404) 	4567 11 
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46,1092 

448194 

4530i 

1 3( 1) 3  & 12000 + 0.9 5 . (C 0.45 0.5 	) 	456727 
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The optimal COCA cowntarixg 4  is 447369 for dee%atot I.co. 3 

c4(n + 1)1 	19000 + 0.95 (0 0 0 1) 	456727 
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461092 

4sk 184 
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c 44678 
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461092 

L 23 	 448184 

Tho opt it1 coot co aril C1  i0 442878 t- tth correupcndb,  

docia.i*sn Lo, 24 	 1  

"o, tho not policy to Zo mood io 
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10000 	 3 	6 

20000 	 3 	4 

30OC 	 2 	6 

Uotn this not po1 4V tho P and.. q matrIeco aro a ala 

Cot Un t= t} o Batu ifl x cb .o 5,5 e O z.i1hr c c alottona z.o 

c3rrica cuts The r1 policy to z e ichcd cn dao opttzu 000 c 

for C , 

 

to tho ca o r found totaj tho equation 
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TfLo cork pr000uto4 In this t asort .tion to oriontod to iaa da 

optinl• c oraucncing cart ocioduUntj Of actor rOoourco o tC0. Tho 

Godo, ptoocfltod io baco8 on rciono rot or oarc: iog code or 

both dotoxw niatic e8 otod1Eatio t r os of fjc a& 0 :ho tnto6or 

prorwJL$neJ modol ric coed 4t2 the puYpo3o of eco of  prorcthtj  
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od to Load a uidø rrnCo of to+ o *31 off, rclattoncitp. 

In olnoot all 0000 of pro raraini c deo for the tcucnctni  

Q oohouIl p 	.ozo, the coy pututional tine røqutrcont becoro  

vorr largo .e the nizbor of projocto inoroa oo. In the p1'ob3ca3 

ow.rtnod In this t co o the pz'o jo cto taro aecuciod to be incponiaait 
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Not 5 the p1bOb1e, can be colvod with project tie. 5 oatttod until 

ouch two the project .oto., 3 to oequ ccd* I,7 thio curt of  o rronczcnt 

the Initial. problem oleo con oo that be ra+r 	1. 

ilio .ucco,, of a modol doponds ott to a iaro ortent on the 

proper data input. In rortl 8i .zittono the did pattern of vott'r 

d inttot of ,ttor t a ou b otro:nmc into the rooervoiri arc •tachy, tic. 

It is bettor to bcvo a near ccurrtte a lyato of Lu21ot dc==d pattrrwi 

o o ria o a 1;'0u ap,oro pb1ikiod on ; oo. ctis,j thorn ctorctcriotieo, 

Ti4o COcamOiDc3 9rob3,r3 e plo conotyz'oa onIy to o c ptt, , 
cort:. of the project. In otoz vboro the oporatton tnvol~roo pr and 

etoroo U of . / puzp1n , froe ac uifor etc. the Oporationo aooto fo 
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r co wi1orn .o paw of tho c pital ozpridittrornur1ir. Thcrooro, 

It bco z oo flOcCQcOrT to construct tho co ic3 it c udin t10 Op ationa1 

COctu hLCb C3X bQ c31Vat eider by ttzo4 intoocr pr.orithj codo or 

by i), naris 	oriij1 

In tho i.tttat c'hnptor in p tt 1ar tn2 th cut: oquont 

optccs tho nx 	ovn p 'b1co thvo1vot in ti tan .ccOct o tc 

tpauslon hate 

 

botrn ocntioncd, Tho o0quoric ,.De g0b1C1 is o 1y one 

of them, It iv for tho 7otc3 n1yot to uao anr olt tion toehntc tto 

iouttiw the probz in umd from tho view point o batter c)tieioncy, 
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C EVALUATION O' COFFTS IN' 	IP PROBLEM 

►1 10200

olio 
0150 SUBROUTINE 	C0ErTs ( M. K, raI.E:'X , rVr,ET, SIET, r~ 	 YPE, NP, it`i' l ,SIF., NUF,K, 
0175 1 	A, CODE R 	IC) 

ItdTEGER 	f)DE(20Q) 	A(200 	400),13(200) 
)030U DIMENSION 	X(3),Y( 	),IP(i0R) 	,5(1j0),C(400) 	TC(400) 

OPEW(UNIT USK 	FILE- DSJ3,I1AT )0400 
)0500 

=1,DEVTCF;= 
REAt~( 1,20) 	,K.Nt,E f L 	,F,T,I 	;T 	NTKPC 	td►?~ 	TIME 	Nf7EM 

)055u TXP"* 	rM1,K,N[,ET,rft,PT,f':F7,Plf'XPE F Nf 	O Nt]hiE:,iV6t~:~!~ 
)0600 20 FORMAP(~I5) 
)07od C LESS THAN OR ERIJAL TO COt!STRAIUR COFFTS 
)0800 DO 24 1-1,NP 
f)090O CODE(I)=0 
D1000 B(I)=1 
1)11~►(t DO 23 N=1,NP 
)1200 0022 	J=C(N-1)*('aTJME+1)+1),I*CNTIME+1)) 
)13.ju IF 	(I.EQ.N) 	GO TO 21 
)1400 ACI 	J)=0 
)1500 'FC GO 	22 
)1600 21 A(x,J)=1 
)17&G 22 CONTINUE 
)1800 23 CONTINUE 
)1900 24 CONTINUE 
)2000 C GREARER THAN OR EOUAG T'O CONSTRAINTS COFFTS 
)2100 00 33 N-1 	NDEt4 
D2200 

D2250 

READ  (1  *5x(N)  Y(N) 

~ TY PE  *,XCN),(N) 
02400 DO 	30 	I=C(NP+N)+(-1)*NTIME),((PJP+N)+PJ*NTIME) 
02500 I0=ID+1 
02600 CODE(I)=j 
02700 IP(I)--(ID-1)*(X(N)*(ID-1)+Y(N)) 
02800 H(I)=1P(I) 
02900 Uta 	28 	L=1 , NP 
03000 
03100 

DO 	27)=((L-1)*(N'rl;iE+1)+1l 	(U*(NTIME+1)) 
J IF(.C,.r.((T..-1)*(NTIME+1)+If))) 	CO 	TO 	10 

03200 
03300 25 

IF 	(ID-1) 	25 	25,25 
READ  

03350 TYPE ,  s(1) 
03400 
03500 

26 ACI 	'T)-,S(L) 
'FO GO 	27 

03600 
03700 

10 
27 

ACI 	+l)=p 
CON 'INUE 

038(,x0 28 CONTINUE 
03900 30 CONTINUE 
04000 33 CONTINUE 
04100 C OBJECTIVE FUNCTION COFFTS 
04150 J0 
04200 
04300 

DO 35 N=1 NP 
READ 	(1,51C(iJ) 

04325 5 FORMAT(F8.1) 
04350 TYPE*,  C(N) 
04400 DO  34  IT=1,(NTI?iE+l) 
04500 J=1+J 
04600 C(J)=C(N)#(EXP(-0.05*(IT-1))) 
04700 IC(J)=C(0) 
04750 TYPE *,IC(J) 
04900 34 CONTINUE 
05000 35 CONTINUE 
O60oo CLOSE(UNIT=1) 
06100 RETURN ( 
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