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Tém tdt: St a’zmg tai nguyen niube /uon Lo bai todn da i muc tiéu. Thuat toan
gien két hop véi phuong phap mng budc va thir théng ké cho phep gidi bdi todn 67 un
 da muc tiéu mgt cdch cé hiéu qud ma cdc plzzrng phap z‘myen ﬂzong khong cé. Piéu
6 thé hzen J két qzm gidi'Hai bai todn vé sit dung nguon. nudce sau d‘ay Viéc xit Iy
rhong tin & nuic bit lam’ cho thudt todn gien c6 thé dé dang kef hop VGi mot 56" mé
hmh khdc dé gmz quyét cé hleu qua cac baz foan lzen quan den su dung mcac Vi thoi
gzan ‘nhanh vé chi phi thdp: - I A G

I Da muc tiéu trong su dung tai nguyen nuoc ;

i

Ta1 nguyén nuéc thu’o‘ng dlIO'C su dung v kheu thac bO’l céc 661 ttrdng khac nhau.
- M@i d6i tugng lai mudn: dat duge cdc muc. tiéu.cta riéng minh, Céc muc tiéu dé
thudmg 12 khong so sénh dugc véi nhau (cdc him muc tiéu biéu d1én trong céc don vi
. khic-nhau) va chung thuong mau thudn véi nhau. Vidu, khi kha1 thdc. m6t nguén

~ nudce, mét déi tuong thai nuéc nhlem ban thi muﬁn hléu qua kinh & (tmh béing don .
vi tién &) phai dat gid i 160 nhat Trong khl d6 mot doi tuorng khic mu(‘)'n chét lmmg ‘
“mo6i mr(mg nuéc (biéu dién qua don vi nong c’Io nhlém ‘bdn) pha1 t6t. Hai 1 muc tiéu ndy
khﬁng thé so sdnh v6i nhau vi méu thufin v6i nhau. Bai vay khi sir dung tai nguyén
nugc chung ta lubn phai gidi bai todn t6i wu da muc tiéu. - '

Néu cé hon hai ham muc tiéu khéng so sédnh dugc véi nhau th1 néi chung khong
c6 161 gidi t61 uu duy nhét. Ngudi ta thudng tim mot cach nao d6 d€ dua c4c him muc
tiéu khéng so sdnh duge vé& mot him muc tieu chung (chang han bidu dién qua don Vi
tién t&) hodc ngudi ta di im nghiém khéng t6i (tc‘n uu Pareto). Nghlém t6i wu Pareto
12 mot nghiém ma n€u mu6n mot ham muc tidu gidm thi phéi c6 it nhdt mdt ham muc
tiéu ting. : : '

Céc bii todn t6i vu da muc tiéu st dung tai nguyen nLIo’c thu’o*ng pha1 fim cuc m
clia cdc ham muc tiéu véi cdc didu kién ring budc nio dé. Céc di€u kién rang but‘)c cé
hai loai. Loai rang budc thit nhat 1a céc gidi han vat 1y trong thé gi6i thuc ma-khéng
thé vi pham. Chang han, diéu kién béo toan khéi lu'c'ng hay bién d6 dung lucng nguon -
nudc. Loai rang bubc thi hai & dang cdc muyc tiéu in mi chung c6 thé vi pham véi
viéce tra gid cao. Chang han, y&u cfu v& ddong chay nhd nhat dé chat Iuong nude van
bao dam mot mic nao dé.

Viéc sir dung nuéc thudng yéu ciu phai dat mét s§ cic muc tiéu khéc nhau nhu
an toan qubc gia, chit hrdng cudc sOng, an toan kinh t&, stic khoé cong déng, ting
trudng kinh t€ khu vuc, gidm thiét hai 1d lut, phdng chﬁng thién tai, bdo v& méi
trudng, san xudt néng nghiép, cung c&p nudc va chét lugng nude.

T6i wu da muc tiéu c6 thé hidu 12 t61 wu vector. Gia s cé p ham muc tiéu Z 0.9}
j=1, 2 , p. Khi d6 bai todn da muc tiéu cé thé viét nhu sau:

maximize (Z,(X), Z,(X),.. .., Z,(X)) | . (D
gz(X) b i=1,7.. )

thod man cdc diéu kién



G day X_(xl, Kaper oos Xg) 12 vector cdc bién quyét dinh
Khi giai bai todn t(“)l uu da muc tiéu cin phai ti€n hinh ba budc sau:
. 1. X8y dung céc ham muc tiéu,, .
2 Dua bai toén (1) vé da.ng cé thé g1a1 du’orc dé dang hO'Il T
3 G1a;1 ba1 toan 61 wu bang m(‘)t trong céc phu:dng phép, sau do se chon mOt
18 gidi t6t nhat. :
- Trong budc thit hai c6 hai phuong phap thuong dung 1a phuong phap trong 56 va V
phuorng phép didu kién ring budc. - Y
‘Phudng phép.trong s6 yéu cdu cho’ tlong sO’ tuong 661 cha m61 ham muc uéu dé
bién vector da muc tieu thanh mot ham mug: uéu duy nhﬁt Ba1 todn (1) cé thé v1étg§-
dumdang sau:. - f N T LU N AL PP
’ N marmn"e Z(X)-— W1 1(X) + W-, ZZ(X)-!- + w Z
ﬂzoa man cdc, diéu. Lzen i S £ okl R D
Phucmg phap d1eu klén 1ang bu(‘)c dua ba1 toan (1) vé dang bal toan | R
v S imaximize Z (X) E
leoa mén: cdc. dzeu kzen : R
o Tg(X) 2 1—1 2 (3
- z, (X)=z L ‘v’k¢} R I )
Van de dat ra la cac g1a tn WL va Lk khong blét tl:u’orc va wéc chon cac gla 'tn nay .
- khé khan va thudng' mang’tinh cht'quan cta ngudi gidi. -
L Vay mot cau hdi dat ra’l3 tai sdo lai dirig thuat todn glen giai bal todn t67 wi da’"
- muc tiéu trong khi dd c¢6 mot loat céc; ‘phudng phép khéc gidi bai todn trén , chang han"g
phu(mg phap thoa hlép, phu’ong phap troi hcn, phuo*ng phap b1én soan tir dién, .
phu?o‘ng phap tung ‘buic. Cdc phuong phap 11uycn thng gii bai todn (2) hodc (3):: '
thua‘ng cho qua nhléu ngluém khong o1 (t01 iol Pareto) cho nén ta thu'ong kh(‘)ng co
' du thdi glan va céng stic d€ xem xétva danh g1a ngh1€m ndo 6t hon’ ca. B
Klu 4p dung cac phuorng phap t61 wu ¢ c‘hen thudng c6 méy vén dé sauN

1 Chung tim duorc cyc tri toan cuc rft kho Kkhan va nhiéu khi chi fim, du'orcvcu'c tri E
d1a phtrdng va: ham muc tléu thuong ducc yéu céu 1a ham lién tuc,. ' -

2 C4c nghiém kh@ng t61 (t@n uu Pareto) thmmg ratnhiéu nén v1éc chon nghlém
~ kho6 khan, ‘

3. Két qua nhiéu khi phu thuﬁc vao chu quan cna ngum su’ dung thuat toan (v1 du
chocéc gia trj uong SO')

4 Chung doi hdi nhiéu cf‘)ng sitc dé bicn d61 toan hon vi yéu cau nguo'l sir dung

cé trinh d6 todn cao. 4
Phuong phép gien nanh ducc céc han ché trén N6 cho phep fim cyc tri toan cuc

clia m6t ham muyc tiéu lién tuc hay gidn doan vi su:tinh todn. mang ban chét tinh toén. -
t6 hop nén né c6 thé ty dong chon nghlém té’t hon ca trong céc nghlém t6i wu Pareto.

Viéc xi 1§ & mic bit 1am cho n6 c6 kha ning ing, dung 1éng 1éi va c6 hiéu qua. Céng o

viéc tinh todn cta thut todn gien hoan todn dua trén may ‘tinh. *
Say day tdc gia chi ra su két hop thuat toén gien va phu’o’ng phép diéu klén rang

. bugc va phuong phap thit théng ke dé gidi bai todn t6i vu da muc fiéw. Ké’t qua.dp. .

; dung thuat todn g1en ‘cho 2 bai ton t6i i da ] m’uc tidu st dung ta1 nguyén nude: bai -

todn Reid-vemuri v bii todn phén b6 nguén dpng chay So sénh két qua nhan. duoc ¥

v6i két qua clia phuong phép SWT (Sun:ogate Waﬂh ‘Trade-off method) trong[Z 3]~
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II. T6i un da muc tiéu sir. dung tal nguyen nmrc bang thuat toan glen .

Thuét todn gien cho phép tim cyc trj toan cuc clia’ mat hém muc néu ba’t ky hén
tuc hay gidn doan va tng dung ctia né t10ng mo phong diéu hanh 4 'hé chita duge
trinh ‘bay’ nong [1]- Trén co'sd.d6 tac gia ing dung nd d& g1a1 bal toan t61 u’u da muc
tiéu. .

Béing phm)'ng phép diéu kien rang bubc bii todn (1) duoc dua vé ba;l toan (3) véi
cac di€u kién (3),(3°"). C6 2 cich gidi bai todn (3). g ' -

- Céch 1: Ngum phﬁn tich hé thdng cho trude cic gid t tri cﬁn dum Lk sau d’o dung
thut toén gien dé: g1a1 ‘Céch nay 'phu thude vio gid oLy .

CAch 2: Céc gid trj can dudi t6i wu L c6 thé x4c dmh bang mot phUO‘ng phap 3o
défy va sau d6 ding’ thudt todn gien'dé im cyc tri toan' cuc chia bii todn (3). ) ;

Céch 1 hién nhién 13 thyc hién duge vi theo dinh 1y Tirge'd6, thuat todr: gien luén'
tim ‘dugc cuc tri todn cuc. Trudng hop tam' thuong ndy ta khong xét & day. Trong cdch
2ta pha1 xay dung mot thuatitodn.dé xdc dinh cdc can duéi mot c4ch ty dong dé sau
mot qua trinh tinh todn ta lu6n nhan duge miot nghiém t6i wu. Sau khi thir nghiém mot
. loat céc phuong phép téc gia dé& nghi diing thuit todn sau day d€ gidi bai todn. 3:

Nhén xét 1ang khi s& dung tai nguyen nude thi déi tuang st dung nudc quan thm
dén him muc tiéu j cla minh Z(X) va ludén mong muén né dat g1a tri cuc dai va it
nhﬁt no pha1 I(m hdn hoac bang, gid i trung binh. Do vay, cac g1a tri cln du(n kho‘1

ddu ¢6 thé Xac dmh bang phuo‘ng phap thu’ théng ke V0'1 cac gza m khcn dau L tan
giai-bai toan t61,uu (3) dé nhan duge, nghlém X Vay: tacé thé tmh du’orc cén du'o'1 mo'1

LL ZK(XOP‘) 0l rang CAC can' mm thoa man diéu klen L L Trong 3) hoan i
: thay th& Z, (X) bang mét uong so cac ham muc, tléu con lai Z 1(X) Do do ta c6 hé mo‘if_'
tuong. tu (3) voi céc can méi, va bang céch tinh nhlI Vﬁy vé nguyén thc ta"‘ ”duocf;;
nghiém 61 wu sau P ‘bude. K&t q_ua thic nghlém chi ra 14 sau budic dau tién ta c6 thé
tim dugc nghiém’ to1 uy, didu 'd6 6 thé giai thich 12 thuat todn glen c6 kha' nang tinh
t6 ‘hgp céc phuong: 4n khéc nhau vi cic phuo‘ng 4n luén canh tranh dé tt‘m tai, Cdc
budc thit hai chi: minh chiing ché nhan xét d6 13 dung va tao niém tin ch@ .ngudira
quyét dinh.Kha niing clia’thuat todn trén thé hlén o két qua khl g1a1 bal toan Re1d—
Vemuri va bai todn phan b6 ngudn. dong chay. i i S

115 Bal toan Reld Vemurl

Ba1 foan duore phat bleu tlong [3 5] Dap ho chUa nu’orc 58 dIIdc xay v0'1 ban
kinh mit nuoc X, va thdl glan iao dong Xy vcn tong g1a thanh f (xl, xz) dIIOC unh theo
cong thiic:

o0 | 02 2 s
Py Vi ias fl (‘x1> 2) \'1 AI ->x2, [ERUSREN RS et e
Luo'ng tﬁn thﬁt bay h0'1 f, (Xﬁ) du’o’c tinh ‘Eheo COn g thitc:

() = (172):; X

Dung tich 'h6 ¢hira du’é’c ﬁnh theo céng thiic: S o
0,005%, .- 1-2
f (xlsxz)"e 2 'xl | 'r»xz o

that bﬁc ho‘1 nhod nhﬁt va dung hmng ho chua 16n nhét TUC la co ba1 toan t(‘n IIEI da 4

muc tléu nhu sau: : '

: R “minimize f(%, xg)
minimize £,(X,)



maximize G, %)
v6i cdc diéu kién:
50< Xy, <250 .
' " S I Xz < 50
Trong[ 3] ding phuo’n g phap SWT dé g1a1 bai toéin trén va.nhan dlmc két qua. nghlém
t6i uu : .

: - i

{,, =172,95 khl_}- ) flf— 93747 98-
,=3873 2 = 730
‘ L fs = 3750
Thir nghiém thuat todn gien ta nhan dtIorc két qua nghlém t61 vu
{ x]g =200 khldé A- : ]} : 15364546
xf = 26,24 T
e fE = 1973
Gid tri’ tmng bmh cua cac ham muc: tléu gan ding bang:: -
fi =500 0
f.,‘ j‘ 47223

e s = 1973 i .
R& rang ring’ f1 2 f1 Vi, fh > f2 d1eu nay khéng mong doi cho dé’l tugng quan ‘
tam. dén cua tléu ham muc txéu f) va f tlong khi (6 thi theo thuét toan glen ta nhﬁn

du'dc fi=< f; va f2 < f2 horn nita theo nghiém clia thuat todn glen tln téng: gla

' thanh ddu tw’ va luong nwée t6n that do bay hoi s& giam- khoang 50%: so véi phu‘dng '
dn tu SWT-R3 1ang nguoi quyét dinh s& thlch nghlém theo thuat todn g1en horn ca.-

IV. Ba; toan phan bé nguén dong chay

Bai todn dugc frinh bay trong [3,4].H¢ théng nghlén cttu'c 1 hﬁ chita v n d6i
tugng (vi du cdc nha m4y) st dung nuéc va thai nude & ha hru H6 chita ding dé cp
nuéc va thong rita dong chay & ha huu. Chinh quyén vung 58 hém S04t Iutorng B.OD
ctia mbi d6i tugng st dung nudc bang nﬁng do' D. O &'vi trf o trén 's6ng v xé4c dinh'
giéi han lugng nuée phzu xtt Iy clia m61 d61 tu(mg va lugng nuée théng rita thdo ra it
h6 chia.

Gia sl cdc b1én quyet dinh x,, 1—1 2 , Il la phan tram lugng chét thai phai xtr
1y, n6 phai thoa man diéu kién 0, 45 <x, < O 99 va yla lugng nuée théng nIa ma h6, -
chita s& cﬁp Ngu’m quyét dinh phm c6 ging dat c4c muc tidu sau: B

. 1..Cuc tién hod téng gid thanh xit 1y .nudc thai £y
2. CIIC dal ho# lugng nuéc 6 trong h6 chita £, .
3. Ct:rc tiéu hod d6 nhiém bin trong séng f
Téng gid thanh xit Iy nuée thai bang: e

= Z (1608 +26,7q, + (640,7 +2557q,)(x, — 0 45)2) |

0 day q; 1a Iu‘cmg mrorc tha1 cua c’Io1 umng 1 SR
Luong nuoc co trong hﬁ bang i e e

S= 3,47
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Liugng D.O tai. bat' ky dlém nao iIén sﬁng c6 thé tinh tit phifdng trinh Streeter—Phelps

vay nén

fa= DO’ (Za(x

o45)+o452a +b1y+(b

o=l

Cl N/ ((cz ’

b) h»O

O day Ay bl, b7, cl, ey 1y ’cac tharii §6 x4c dinh ‘phu thuéc Va0 vi V4 didu klén cu thé

cta séng.

Vay bai todn t6i wa da muc tléu nhu sau:

mm(fl
mﬂx(ﬁ

max(f3
Thoa man cic dléu klén S

045 <X, < 0, 99 : -
- 0<y<S5=347

Dé thir nghlém thuat todn glen tac gla ilay 56 héu cic: hang §6 claa; va q1 trong[3]

ai :

q

3331,8

452 s

19

B 1995)

0,5

1342

4,7

10 —

1913,9

132

'zl1539

1y AT EIE S ¢

11

e

84207

LL‘:3886;E;,;;p

3,600 it

A2 0

1722 . &

IS Ddoes
ZJTﬁwaﬂaauﬁ

73

0,5

~ 13 238

0,6-

1.

(12 =

14 3633

189"

- ,308e3‘»;L/

115

;:??2266;fm:%“

133 e R

06 T

G1a tr1 trung bmh cua cac ham muc t1€:u gﬂn dung bang

161 ur;

; E?Mb.»971f_f,_g e
= 1740"1.,;5,_,;"",'

- b,=7650

G=1930

fi=:8336,
fr=172

fs_?

Trong|’ 3] ding phuomg phap SWT dé gid ba1 toan kén va nhﬁn dlIO‘c két qua n ghl ém fjj |

184 ]

X-—(O47 0,5,0,7, 0,61, 048 050 051 060 052 081 062 060 053 072 067)

khldo

,,,,,,,,,,

Dé thdy f <f 13 ket qua th)ng mong:1 mu6n o P
Thir nghiém thuét toén gien ta nhin dugc két qua ngh_tém t61 wu:

X'*=(0,52, 0,45, 0,70,:0,518, 0,642, 0,542, 0,58, 0,83, 0,51, 0,85, 0,61, 0,85, 053
0,71)va y=0,178

fIJ-5943
fr =3337

f3* _ 6 06” : - \ )



[ f,5 = 6423
khi do 1 5 = 346
i S : g, 73
So sdnh ket qua cta thuat toan g1en vm ket qua cua SWT thiy rang ha1 g1a tri cuc dai

2 va f¥ lénhon F, f3 vaf2 Vi f3 deuthoamanrangchung 16n hon

hoac it nhat dat gla tri trung bmh Ngu‘o‘l quyet dmh co le € thich nghiém theo thuat
todn gien honca. = ... L R i o

;‘VKetluan'_ I
St dung fai nguyén IllIO’C luﬁn la ba1 toan da muc tleu Kh1 cdc ham muc t1eu
khéng thé so.sédnh v6i nhau v mau thufn véi nhau, thi thuat todn gien 13 cong cu cé
. higu qua dé gidi quyét bai- todn t6i wu da muc tieu st dung tai nguyen nude . (bao gém
;‘.khal thdc nguén nudc vi quan 1y chat Iuo’ng nuéc). Két. qua gidi hai bdi todn, trén
minh chu‘ng cho di€u d6. Thuat todn gien xit 1y tht‘mg tin,& mifc bit nén-né cho phep

gidi quyét cdc bai todn t6i vu da muc titu ¢ hiéu qua va viéc phét trién m6 hmh SU'
dung tai nguyen nudc voi chi phi thép va thoi gian ngin nhung lai cho ket qua t6t
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