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Abstract. In the last few years, many attentions have been paid to multi-objective optimization problems.
The reason of this phenomenon is the increasingly importance of optimization to many branches of industrial-
ized society. On the other hand the development and confirmation of evolutionary algorithms have reached to
a new stage. The target of the present paper is to show the possibility of solving multi-objective optimization
problems by evolutionary algorithms.

1. KHAI QUAT

Toi iru da mvc tieu dtro'c nghien ciru nhieu trong th~p ky 70 va dii diro'c coi Ill.mi?t phan khOng
the' thieu diro'c trong ly thuyet toi tru va img dung [4,5]. Nhirng hie bay giCtviec thirc hien bai toan
tren may tfnh g~p nhieu kho khan. Do dung hrong bi? nho' va toc di? cac may tfnh dii diroc cai thi~n
dang kif trong nhirng nam gan day, bai toan toi iru da rnuc tieu ngay cang diro'c quan tam trong
nhieu Iinh virc nhu nang hrong, giao thOng v~n tii, xay dung, cong nghiep di~n tli-, kinh te, dich vu
v.v .. Thf du, tren mi?t dia ban nao do, ngirci ta muon vira tang ciro'ng ph at trie'n cong nghiep vira
diy m anh dich v'!- du lich. Mi?t CO' sO-san xudt, v6i. so yon dau ttr co dinh, vira tang circng ap dung
t'! di?ng h6a de' nfing cao chat hrong san phim, vira thu hut nhieu lao di?ng de' giii quydt van de
cong an viec lam cho xii hi?i. Trong xu the h9i nh~p qudc te, lei Ich cii a nhieu qudc gia cling phai
dircc coi trong va phat trie'n nhir nhau. Sau mot thai gian im l~ng, toi iru da mvc tieu lai thu hut
su' chii y cu a xii hi?i noi chung va ciia gi&i chuyen men noi rieng [2,6].

Nhi'eu each giii bai toan toi tru da mve tieu dil diro'c neu trong [6]. Nhir dii bidt, thirc ra bai
toan toi tru da mvc tieu khOng co lai giii toi tru theo nghia den cu a tli· nay. N6i chung khOng the'
cung mi?t hie tat d cac muc tieu d~t gia tri toi iru, chira kif cluing co the' doi khang nhau, nghia
la mvc tieu nay cang tot len bao nhieu thi muc tieu kia cang xau di bay nhieu. Lei giii thoa hiep
hay 1m giii hi~u qui vS:n la y tu'o-ng phii ho'p thirc te nhflt, Mi?t cau hoi xudt hien 0- day la, c6 bao
nhieu lai giii hieu qui va lam the nao tlrn ra chung? Thong thiro'ng cac ham rnuc tieu la cac ham
phi tuyen theo tham so quyet dinh nen cau hoi tren hau nhir khong the' td loi diro'c. V&i di? phirc
tap cii a bai to an, cac phirong phap gradient ho~c bien phan deu g~p nhirng tro- ngai IOn. Day ciing
la ly do lam cho bai toan toi iru da mvc tieu mot tho'i gian dai khOng c6 u·ng dung.

V&i SlJ.·ra dCti ctia cac thu~t toan tien hoa, cling v6i. vi~c nhin nhan van de mdt each thirc dung
hen, bai toan toi tru da muc tieu dii tr6· nen day hap dh. Chung ta chap nhan vo'i nhau nhirng
quan die'm co' ban sau day:

• Khong can clurng minh S,! ton t ai cua loi giii toi u'u, khOng can gii thiet cac ham mvc tieu c6
kh a vi hay khong kha vi, th am chi khOng can biet khong gian khao sat la loi hay lorn. Tom lai
ta khOng can nhieu thong tin tien nghiern ve cac ham muc tieu, Nhirng thieu hut thOng tin nay
se duoc kHc phuc bo-i thuat tcan tien h6a.

• Sli-dung thu~t toan tien h6a de' tim 1m giii hieu qui. Theo thu~t toan, the h~ sau sinh ra khOng
the' xau hen the h~ trtro'c nen du the nao di niia vh ttrn diro'c lai giii cho bai toano Thu~t tcan
tien h6a khong ket thuc khi dii trm diro'c m9t lai giii ma se tim tiep cac lai giii kh ac nho qua
trmh lai ghep va di?t bien.

• Khong can dtra ra mi?t tieu chuin de' ket thiic qua trrnh trm kiem. Qua trlnh tim kiem se dimg
lai khi ngtroi co thim quyen quydt dinh dii chon ra m9t lai giai trong so nhirng lai giii hieu qui
dii tlrn thay.

",
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Phkn 2 se me ta thu~t toan tign h6a da diroc d.i tieD. cho phu hop vai bai toan toi da muc tieu.
Trong Phan 3, bai toan toi U'Uda muc tieu se diroc trlnh bay t6m IU'q'Cva dira ra nhfrng ky th~~t c'an
thiet d€ co th~ ap dung thu~t toan tign hoa, D~c bi~t vi~c xd- ly dieu ki~n rang bu{>c diroc nghien
CU'uky va m{>t dang ham phat dtro'c dira ra nHm khif.c phuc nhuo'c di~m ciia cac dang ham phat da

·biet.

2. THU~T ToAN TIEN HOA

2.1. Cac thu~t toan tien hoa

Thu~t toan tien hoa la khai ni~m dung M chi nhirng thu~t to an tlm kiem va toi U'U h6a dira
tren nguyen ly tien h6a tlf nhien, Xin k~ ra day mdt so thu~t toan tien hoa d5. diro'c cong boo .

- Quy hoach tien h6a EP do D. B. Po gel de xuat. Co th~ di~n toi EP dem gian nhir sau: Cho
m{>t lap d.c phtro'ng phap kha di giai quyet diroc m{>t hay nhieu phan cua m{>t van de. Dira vao quy
lu~t tien hoa, tlm m{>t plnro'ng phap lien hop dti kha nang gilti quydt tron v~n van de do.

- Chien hro'c tien hca do T. Baeck, F. H. Hofmeister va H. P. Schwefel de xuat. Thu~t toan nay
cho phep tir m{>t so chien hro'c ban d'au, tao ra nhirng chien hroc mrri phu hop vo'i mdi trrro'ng thirc
te m{>t each tot nhat.

- Thu~t toan di truyen do D. E. Goldberg de xuat, duxrc L. Davis va Z. Michalevicz phat tri~n.
Day la m{>t phuo'ng phap tlm kiem ngh nhien mo- r{>ng [1, 3]. Thu~t toan nay d5. diro'c sd- dung vao
vi~c thiet ke b{>diElu khi~n toi U'Utheo tieu chu[n Hoo [7].

Cac thu~t toan tren hmh thanh dira vao quan ni~m cho r~ng, qua trlnh tien hoa tlf nhien la qua
trlnh hoan hao nhat, hop Iy nha:t va tlf no d5. mang tinh toi tru. Quan niern nay co th~ xem nhir
m9t tien de dung, khOng chimg minh dircc, nhtrng phu ho'p vci thirc te khach quan. Qua trmh tien
hoa th€ hi~n tinh toi U'Uo' ch6, the h~ sau bao gio' ciing tot ho'n [phat tri~n ho'n, hoan thi~n ho'n]
the h~ triroc. Tien h6a t'! nhien diro'c duy trl nho hai qua trlnh CO" ban: sinh sh va chon 19C t\]'
nhien. Xuyen suot S,! tien h6a t\]' nhien, cac the h~ mo'i luon luon diroc sinh ra M b5 sung thay the
the h~ cu. Ca th€ nao phat tri€n hen, thich irng hen v&i moi trrrong se ton tai. Ca thg n ao khong
thich irng dircc voi mdi trircng se bi dao thai. S,! thay d5i moi trtro'ng la d{>ng hrc thiic d[y qua
trlnh tien hoa, Ngtroc lai, tien h6a gop phan lam thay d5i moi trufrng.

Cac the h~ mrri sinh ra trong qua trlnh tien hoa nho' su lai ghep 0- the h~ bo me. M{>t ca thg
m&i co th€ mang nhirng tinh trang cua bo m~ (di truyen], ciing co th€ mang nhfrng tinh trang hoan
toan mo'i (d9t bien). Di truyen va d9t bien la. hai co' ehe co vai tro quan trong nhir nhau trong tien
hoa, m~c du hi~n tU'q'ng d{>t bien xay ra v&i xac suat nho hon nhieu so vai hi~n tuong di truyen.
Cac thu~t toan tien h6a tuy co nhirng die'm khac nhau nhimg deu mo phong bon qua trlnh CO" ban:
lai ghep, d9t bien, sinh san va chon 19Ctlf nhien,

Qua. trinh lai ghip

Qua trlnh lai ghep la qua trlnh hmh th anh nhi~m s1c th~ mOi tren CO" sO-cac nhi~m s1c thg eha
m~, b~ng each ghep m{>t hay nhieu dean alen cu a hai nhi~m s1c th~ cha me v&i nhau. Qua trlnh lai
ghep xay ra vci xac sua:t Pc, co th~ mo phong nhir sau:

• Chon ng5.u nhien hai ca the' bat ky cila qu'an th€. Gia sd- gien di truyen cua bo me dElu bao
gom m alen.

• T,!-o m9t ·so ng[u nhien trong khohg tir 1 den m - 1 (di~m phan chia chu6i alen). Gii s11-
di~m do chia ehu6i m alen thanh hai nhom ml va m2. Hai chu6i alen m&i se Ia mll + m22

va m21 + m12·

• DU'a hai ca thg m&i nay vao quan th~ M tham gia cac qua trlnh tien hoa tiep theo.

Cach mo ph6ng quatrlnh Iai ghep tren d5. dU'q'c sd- dVng trong [7]. Doi vO'i bai toan toi U'Uda
m~c tieu, each lai ghep nay can pHi dU'q'e m6- r9ng. Thay VI ch9n m9t c~p bo m~ M Iai ghep, ta se
ch9n ra hai nhom co cung so ca th~ nhU' nhau. Cho cac nhom alen nay khep kin thanh vong tron.
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V&i m5i vong tron ta tao ra m9t nha.t clt ngh nhien [hmh La, 1.b). Lay nu-a vong tron nay ghep
voi mra yang tron kia (hlnh 1.c, 1.d). Qua. trmh clt ghep cac yang tron alen c6 th€ di~n ra m9t 85
lin. Cudi dmg tirng yang tron lai durrc c~t nie?t each ngh nhien thanh nhirng doan alen c6 de? dai
ban dh (hlnh 1.e).

Hinh 1

Qua trinh aqt bien

Di?t bien la hien ttrong ca thi con mang mdt hay nhieu tinh trang khong co trong ma di truy'en
cua bo m". Qua. trlnh di?t bien xdy ra voi xac suat Pm nho hon rat n'hleu so vai xac suat lai ghep
Pc. Qua trlnh d9t bien co th~ mf phong nhir sau:

• Chon ngh nhien me?t ca th~ bat ky cd a quin th~.

• 'I'ao mi?t s5 ngh nhien k trong khoang tir 1 de'n m, 1 :::;k :::;m.

• Thay d5i alen thu- k va td. ea. thi vao quin thi d~ tham gia qua. trlnh tie'n hoa tiep theo.

Qua trlnh di?t bien ciing co th~ xay ra 0- nhieu vi tri cii a ehu~i ~len.

Qua trinh sinh sdn va choti loc ttf nhien

Qua trmh sinh san Iii.qua trlnh trong do cac ca th~ drroc sac chep tren CO' sO-gia tri fitness cua
no. Qua trlnh nay co th~ mo phong nhu sau:

• Tinh gia tri fitness cii a timg ca th~, l~p bang ee?ng don cac gia tri fitness (theo s5 thu- tl! gan
eho cac do th~). Gia sti' quan th~ co n ca th~. Ky hieu gia tri fitness ciia ca th~ thli' i Iii.Fi,

t5ng don th u- i Ia. Fti, t5ng cac gia. tri fitness tren d quin th~ la Frn-

• Tao me?t s5 ngh nhien F trong khoang t ir 0 dgn Fm.

• Chon ca thif thu- k d'au tien thoa man dieu ki~n K ~ Ftk dira vao the h~ mo'i cda quan th~.
Ciing co thif chon tat d cac ca thif co Fk Mng phin nguyen cua F(Fk/ Fm).

2.2. Rut g(;m mfen tim kiem
Khi qua trlnh tlm kiern dang hi?i tu din den me?t di~m toi iru cue be?, qua. trlnh d9t bien co th~

sinh ra cac ca th~ eho gia tri fitness nho ho'n so voi ca thif hien tai trong nhieu the h~ lien tiep, doi
khi mat hh kha nang tro- lai di~m t5i iru cue be? da sl{p dat den 0- cac the' h~ triroc, D~ khl{e phuc
tinh trang nay, ta s11-dung phtro'ng phap rut g9n mien tlm kie'm. Khi thay qua. trmh tlm kie'm co xu
the' din den diifm toi 1rUcue bi? (gia tr] fitness tang cham], qua. trmh tien hoa se chi xay ra v&i quan
th~ gom nhfmg ca thif Ian e~n (xem hlrrh 2).

Trong hmh 2, gia su: di~m den Ia. di~m toi iru cue be?, die'm td.ng lil.die'm hi~n thai. cua qua.
trlnh tlm kiem. Qua trinh tie'n hoa khi do chi eho di~n ra voi cac ca th~ n~m trong diro'ng tron tam
la diifm trl{ng va ban kinh Ill. r, Khi da dat den die'm toi tru e~e hi? (di? tang gia tri fitness nho hen
mi?t 65 echo tru'o'c], vong tron han ehe se diro'c pha va. Qua. trmh tien hoa lai dtro'c tien hanh tren
toan e~e.
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Hinh !J

3. TOI UU DA MVC TIEU

3.1. Me) ta. bal toan

G9i x E [lla bign quygt dinh, n Ill.khOng gian O'clit m chieu. Cho n ham muc tieu II (x), h (x), ... ,
fn(x), Ill. cac ham phi tuyen phu thudc x. Cho k rang bU9C gdx) ~ ai (i = 1,2, ... ,k). Bai toan
chung ta quan tam co dang sau:

max f(x)
xEO

v6i. gdx) ~ ai.
(1)

CJ day f(x) = (II (x), h(x), ... , fn(x)) Ia. ham vecto n chieu. NhU' tren da. noi, ta chi quan tam dgn
Io-i giAi hi~u qua ciia (3.1). Cluing ta nhllc lai nhirng khai ni~m sau day:

D%nh nghia 1. M9t vect o gia tri U = (UI, U2, •.. , Un) diroc goi Ill. t5t hon vecto V = (VI, V2, ... , Vn)
khi va chi khi

ViE{1,2, ... ,n}: Vi~Ui va 3iE{1,2, ... ,n}: Vi<Ui.

D%nh nghia 2. M9t Io-i giAi Xv En dtro'c goi Ill.UngiAi toi iru cua bai toan (1) khi va chi khi khOng
ton tai m9t Xu En sao cho U = f(xu) = (UI, U2, ... , un) tot hon V = f(xv) = (VI, V2, ... , Vn).

Nhir da. noi It ph~n tren, cac Dinh nghia 1 va 2 lam cho bai toan toi uu da muc tieu trlt nen qua.
ch~t che va kh6 ap dung. Vi~c clnmg minh khOng ton tai m9t Xu En theo Dinh nghi2 cho da so cac
triro'ng hop thirc te Ill.m9t vi~c kh6 khan, Thay vi Dinh nghia 2, cluing ta dira ra m9t dinh nghia
mern deo ho'n. Ta da. bigt, Slf ti~n hoa t1;1"nhien 111. m9t qua trlnh lien tuc, tM h~ sau tot hon thg h~
trurrc. KhOng ai d~t cau h6i bao gio- qua trlnh tign h6a kgt thuc va th~ h~ cuai cimg Ill. thg nao, R5
rang trong thirc tg ta phai sang va lam vi~c v6'i tM M con chau, m~c du bigt r~ng thg h~ con chau
cu a con chau se ph at trign hen.

Djnh nghia 3. GiA suov6i. Xv E n ta co V = f(xv) = (VI, V2, ... , vn). Len giA Xu E n goi Ill. Io-i giAi
tot hen Xv ngu U = f(xu) = (UI,U2,""Un) t5t hon v.

Dira vao Dinh nghia 3, dung thu~t toan tign hoa M tim m9t Uti giAi t5t hen lei gili da. co. Ta
khong chirng minh S1;1"ton t~i cila Ien giAi t5i U'Uva khong quan ta.m nhi'eu den vi~c ta c6 tlm dircc
no hay khong. Tuy nhien, c6 th~ c6 nhieu lo-i giai tot nhir nhau. Di"eu nay lam cho ngiro'i quyet djnh
kho xu· khi phdi chon ra m9t lo-i giai M ap dung. D~ thoat khoi tlnh trang nay, chung ta dira ra
nguyen tll.c top N.

Nguyen t~c top N. Thong qu~n th~ gom m ca th~, ta chon ra N ca. th~ c6 fitness cao nhat. Tu- N
ca. thg nay, ngiro'i c6 th~m quyen [nguoi ra bai toan] se t1;1"chon lay m{>t ca. th~ tat nh5:t theo chd
quan cua minh.
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Nhir v~y, toi U'U da muc tieu gln v&i quyet dinh. Nhir da biet, qua. trlnh quyet dinh nao ciing
kern theo rui roo Nguai quyet dinh chtr khOng phai nguai lam toi iru h6a ganh chiu rdi ro d6. D6
chinh la qui lu~t khach quan cua n'en kinh te th] trtrong dang la xu the tien h6a cua the gim ngay
nay.

Ngtro-i ra bai toan c6 th~ chon mc?t ca th~ tit N ea th~ c6 fitness cao nha:t theo ba each nhir
trlnh bay sau day.

• Cho trtro'c m5i muc tieu mc?t trong so [dira bai toan da rnuc tieu ve bai toan m9t m\lc tieu).
Chon ca th~ c6 gia tri fitness cao nha:t trong N img crr vien tlm diro'c theo ham rnuc tieu mo'i
(Priori Articulation of Preferences).

• Chon m9t lai gi3.i trong N lai gi3.i theo kinh nghiern chuyen gia va nhirng chu dinh rieng rna
ngtrci giai bai toan toi U'U khong biet truce (Posteriori Articulation of Preferences).

• Ngrrai quyet dinh va ngirci giii bai toan luon luon trao d5i vrri nhau. Ngtrcri giai bai toan dira
vao nhirng thOng tin nay M tac di?ng vao qua trlnh tien h6a nh~m t<;LOra nhirng ca th~ dung
yeu diu cua ngiro i ra quydt dinh (Progressive Articulation of Preferences).

3.2. XU- Iy di'eu ki~n rang buc?c

Nhimg lai giii tim diro'c theo Dinh nghia 3 duxrc goi la lai giii kha thi (feasible solution) neu n6
thoa man dieu ki~n rang buoc, goi la lCrigiai khOng kha thi (infeasible solution) neu n6 khong thoa
man dieu kien rang buoc. D~ gi3.i quydt bai toan toi tru da muc tieu c6 rhg buoc, nguoi ta thiro'ng
srr dung cac phirong phap sau:

• Han che x trong m9t mien con n+ c n sac cho voi x E n+ cac dieu ki~n rang buoc m~ nhien
dircc thoa man. Cach nay ra:t do'n gian va ti~n lei nhirng chi tlnrc hi~n diro'c trong trircng hop
mien n+ d~ xac dinh, chhg han khi x bi ch~n bai c~n tren va c~n dtrci. Trong bi~u thtrc (1),
neu g;(x) la cac ham phi tuyen thl vi~c tim n+ n6i chung khOng d~ dang.

• Trong qua trinh tien h6a, loai be ngay m9t ca th~ x E n nao d6 vita sinh ra khi n6 khOng thoa
man dieu ki~n rang buoc trutrc khi thrr xem no c6 phai la lCrigiii tot hem khOng. Cach nay Ia
each tot nha:t dim bao dieu kien rang buoc .luon diroc tho a man. Tuy nhien no lam cho kh a
nang tien hoa bi giarn di, Bai vi, cling nhir trong the gi&i tl,l"nhien, m9t ca th~ hie nay khOng
phu hop v&i moi trtro'ng co th~ lai phu ho'p ra:t tot khi rnoi trtrong thay d5i. Hon nira, bo m~
thanh dat chi{c gl con cai cling thanh dat va ngtro'c lai, Mi?t ea th~ vi pharn dieu kien rang buoc,
lai ghep v&i mc?t ca th~ khac co th~ sinh ra mi?t ca th~ vita thoa man dieu ki~n rang buoc vita
dat tfnh toi U'U.

• Xa:p xi lai giii khOng kha thi b~ng mot 101giii kha thi alan c~n gan nha:t. ve m~t logic, phirong
ph ap nay xem ra co If. No tranh dtro'c hi~n tU'q'ng khung hoang, khOng tim diro'c lai giii. Trong
trtro'ng ho'p vi m9t ly do ngh nhien nao do, cac ca th~ mci sinh ta deu khong the a man dieu
ki~n rang buoc thi vh tim dircc mi?t ca th~ kha thi. Nhirng khi di tim Ian c~n tot nHt ta lai
phai giai mc$t bai tcan toi iru khac, chira chi{c da don gian hen bai toan ban dau.

• DU'a vao ham muc tieu mi?t ham phu tro' goi la ham phat. Ham phat diro'c xay dirng sac cho
gia tri cua no ttrong irng vo'i rmrc d9 vi ph am dieu ki~n rang buoc. Cach nay c6 khi nang khl1c
phuc nluro c di~m cua each 2. Khi mi?t ca th~ rnoi sinh ra khong thoa man dieu ki~n rang bU9C,
ta khong IO<.Libe no ngay ma chi "ph at" n6, vh cho no m9t CO" h9i tham gia qua trlnh tien h6a.
D~ han che anh huang cu a n6 den qua trinh tien h6a, ham phat giim gia tri fitness cua ca th~
nay. Neu no sinh ra cac the' h~ con chciu tot hem thi the h~ con chau cua n6 se ton ti!oi. Con bin
than no sau m9t thCri gian se bi qua trinh ch9n 19Ctl,l"nhien dao thii ..

3.3. PhU'ong phap xay dvng ham phC;lt

Nhu tren vita n6i, m\lc dich drra ra ham ph~t la lam thay d5i gia tri fitness cua cac ea th~ vi
phi!om dieu ki~n rang bui?c. Gii srr ta ch9n ham fitness la >.(x). Ham ph~t se dtra ra la €(x). Ham
fitness ba.y gia se co d~ng
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<p(x) = A(X) + E(x).J.L. (2)

Trong bi~u thirc (2), J.L= 0 khi x thoa man cac di'eu ki~n rang bU9C, J.L= 1 khi z khong thOa man
cac dieu ki~n rang bU9C. Ham E(x) 111.m9t ham ty l~ v&i rmrc d9 vi ph am di'eu kien rang bU9C. Vi~c
xay dirng ham E(x) 111.m9t vi~c quan trong cling t iro'ng t~· nhir viec chon hmh phat trong dCri.song
xa h9i. Ngu hinh phat qua nhe, cac ca th~ vi pham c6 th~ chen ep cac ca th~ khac trong qua trinh
tien h6a. Neu hrnh phat qua n~ng, CO" may "lam lai cuoc doi" doi vo'i ca th€ nay qua mong manh.
Du'o i day 111.m9t so each xay dirng ham ph at da diro'c neu trong [6]:

• E(x) = (v/2)"", trong d6 v 111.so cac di'eu kien bi vi pharn, v E {I, 2, ... , k}, (7 Ia h~ so nghiem
kHc (severity factor).

• E(x) = o(r)¢(x) = o(x)[¢o + rj], trong d6 o(x) Ia d9 do rmrc d9 vi pharn, ¢(r) la. h~ so nghiern
khac, ¢o 111.gia tri ban dau, r chi so cii a the h~ tien h6a, J. so buoc tlrn kiem da thu-c hien.

• E(x) = (Cr)"ofj(x), trong d6 C Ia Hng so, r chi so cua the h~ tien h6a, o(x) la d9 do mire d9
vi pham, 0: va f3 Ii cac h~ so the' hien tfnh nghiem khk

• E(x) = A(x)r"l, trong d6 r Ii chi so cii a the h~ tien h6a, 1 Ii rndt so diro'ng n~m trong khoang
[0,5, I].

• E(x) = o:(r)o(x) + f3(r)' trong d6 o:(r) vi f3(r) Ii cac ham don dieu tang, r Ii chi so cua the h~
tien h6a.
Cach xay dung ham phat dau tien do'n gian nhirng chira thirc str Ii d9 do mire vi pham dieu

ki~n ring bU9C. Thi du, m9t ca th~ chi vi pham m9t di'eu ki~n rang bU9C nhirng rat n~ng, nghia Ii
khoang each cua n6 t&i 0+ rat Ian. Trong khi d6 m9t ca th~ kh ac vi pharn nhieu di'eu ki~n nhirng
khoang each cii a n6 tai 0+ lai rat nho. Cach xay dung ham phat t ir thtr hai den thu narn c6 sli'
dung chi so cila the h~ tien h6a. Gia tri ham phat tang dan theo cac the h~ tien h6a lam cho nhirng
ca th€ vi pharn dieu kien ring bU9C bi loai bo nhanh ch6ng ho'n. Tuy nhien , cac each xay dirng ham
phat nay khong s11·dung m9t thong tin quan trong. D6 chinh Ii so hro ng cac ca th~ vi ph am dieu
ki~n rang bU9C tai mot tho-i di~m xac dinh ciia qua trlnh tien h6a. Ro rang, neu trong quan th~ c6
qua nhieu c a th€ vi ph arn di"eu ki~n rang buoc thl se c6 nguy CO" qua trlnh tien h6a bi khung hoang.
Nghia Ii so hro ng cac ca th€ vi ph am di'eu kien rang buoc tiep tuc tang len, nhieu btro c tien h6a
khong sinh ra dtro'c cac ca th~ tot, qua trinh tun kiern khong h9i tu. D~ kh~c phuc nhirng thieu s6t
vira phan tich tren day, chung toi de xuat each xay du ng ham phat nhir sau.

k
!.!1.""

E(x) = I·e' L ~(gdx) - ai). (3)
i=l

Trong bi€u thirc (3), 1111. m9t so durrng , r Ii chi so cu a the h~ tien h6a, TJ Ii so hro'ng c a th~ vi ph am
di'eu ki~n rang bU9C (} the h~ thir r, e Ii h~ so nang do·, ¢(t) = 0 ngu t ~ 0 va ¢(t) = t neu t > o.
Gia tri ham ph at trong bi~u thirc (3) tang theo ham mii cu a so ca the' vi ph am dieu kien rang bU9C
va su' keo dai qua cac the h~ cua n6. Ham ¢( .) trong bi~u thtrc (3) cho phep quan tam t&i cac dieu
kien rang bU9C bi vi ph am nhir the nao va ban than n6 chira du'ng thong tin c6 bao nhieu dieu kien
bi vi pharn.

3.4. Ket qua mo phong

Cho cac ham m\lc tieu di~n ta. bdi cac cong thirc (4) va (5). Dieu kien rang bU9C cho bo-i cong
t.htrc (6). Chon 1= 1,15 vi e = 1,95

sin2 V'X2 + y2 - 0,5
h(x,y)=O,5- 2'

(1+ O,Ol(x2 + y2))
h(x, y) = 1- (x - 0,3)2 - (y - 0,3)2,

g(x, y) = x + y - 0,25 ~ O.

(4)

(5)
(6)
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Sau 14 birrrc tien hoa, chon diro'c 3 ca. th~ c6 de? do fitness Ian nhat la

(x, Yh = (0,103,0,115)'

(x, Yb = (0,192,0,057)'

(x, Yh = (0,061,0,183).

£)g dat diro'c ket qua ttro'ng tu, doi vci cac dang ham ph at kh ac phai can nhieu hon 25 buo'c tien
hoa,

4. KET LU~N

Toi iru da muc tieu la bai toan co tam quan trong to Ian doi vo i nhie u Iinh V1!Ckh ac nhau. Tuy
nhien can thay r~ng, giai bai toan toi U'U da muc tieu khong phai la cong viec cua rieng ngiro i l~p
trinh. Me?t phan err ban phai do chfnh nguci d~t bai toan giai quydt. D6 la vi~c chon ra m9t lai giai
tu: mdt lap cac len giai kha thi. Vi~c dira ra khai niem toi tru mern deo theo girorig cua qua trinh
tien hoa t~: nhien co thg lam cho bai toan toi U'Uda muc tieu dry phirc t ap va c6 y nghia thirc te han.

Thuat toan tien h6a khong chi lam thay d5i quan niern ve tinh toi U'Um a con la me?t cong C1;l
thich ho'p M giai quyet bai toan toi uu da muc tieu. NhO' thu~t toan nay viec XI! ly cac di'eu kien
r ang bU9C tro' nen dcrn gian ho'n. Trong bai nay, tac gii dii dtra ra diro'c m9t dang ham ph at M lam
giarn gia tri fitness cua lai gicl.ikhOng kha thi. Dang ham phat mci nay kh1{c phuc nhuo c digm cua
cac dang ham ph at truxrc day dii khOng t~n dung thOng tin ve so hrong cac ca th~ vi ph am dieu kien
rang buoc. Ket qua mo phong cho thay, nhc t~n dung thong tin nay qua trinh tim kiem dii h9i tu
nhanh hem.
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