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Tém tat

Thuéat toan chudi di truyén 1a mét ky thuat cda khoa hoc méy tinh nhdm tim kiém gidi
phéap thich hop cho céc bai toan téi wu té hop, 1a mét trong cac thudt toan duoc st dung
réng rai nhét trong kinh té, sinh hoc, néng nghiép, giao théng van tai va logistics. Thuéat
toan nay vén dung céc nguyén ly cda tién héa nhw chon loc, sinh sén, lai gibng va dot
bién nhdm fim ra bé phuong an tir tiém cén téi wu dén téi wu dé giup nha quén ly san
Xudt c6 nhiéu lwa chon hon trong ra quyét dinh.

Abstract

Genetic algorithm is a technical computer science for combinatorial optimization
problems. This algorithm is widely used in economics, biology, agriculture industrial,
transportation and logistics. This algorithm applies the principles of evolution such as
genetic selection, reproduction, crossover and mutations, in order to find a set of
approximately optimal solutions and optimal solutions in order to help managers to have
more choices in decision making.

1. Dat van dé

Ngay nay trong nghién ctu khoa hoc, thuat toan dwoc str dung rong rai dé tim ra loi giai cho
cac muc tiéu khac nhau. Cac muc tiéu nay duwgc toan hoc héa thanh cac ham muc tiéu toan hoc
hay néi cach khac la cac md hinh toan téi wu. Trong hang triéu cac nghién ctu (ng dung clia hau
hét cac nganh tlr y hoc, néng nghiép, sinh hoc, khoa hoc co' bén, quan sy, hdi dwong hoc, kinh té
hay giao théng van tai, cac mé hinh tdi wu ludn duwoc st dung rong rai. Tuy nhién, trong cac
nghién cru khoa hoc co' ban cac nha khoa hoc ¢é khuynh hwéng str dung cac thuat toan téi wu dé
tim ra céc |oi gidi téi wu cho md hinh, thi trong cac nghién ctu (ng dung cac nha khoa hoc lai c6
khuynh hwéng str dung cac thuat toan tdi wu dé tim ra moét bd cac phwong an tir tiém can tdi wu
dén téi wu cho md hinh. Khuynh hwéng nay bat nguén tir cac thyc té sau:

(1) Céac phwong an téi wu thuwéng dwa ra rét it lwa chon cho nguwdi siv dung. Ngay ca khi
Iwa chon dwoc dwa ra, nguwdi str dung khéng thé ap dung do cac han ché trén thuc té. Trong khi
cac phwong an tiém can téi wu co thé dwa ra hang nghin/tram nghin lpa chon cho cling mét van
dé ma khéng c6 sw chénh léch dang ké trén thuc té. Vi du, néu phwong an thoi gian téi wu cla
mot ké hoach san xuét 1a 130 phat va phai tuan thd duy nhat mét cach bé tri, thi c6 hang nghin
céach bb tri khac cho phwong an nay véi khodng thoi gian tir 128-130 phut. Trong toan hoc, 2 phut
la cd mot sy khac biét 1én, nhwng trén thwe té, phan Ién cac nha quan ly sén sang lwa chon
phwong an 128 phut ma viéc bé tri san xuét thuan tién hon cho co' s& minh.

(2) Rét nhiéu bai toan téi wu cho két qua vd nghiém néu cb tinh tim kiém phwong an tbi wu,
ma trén thyc té san xuét khong bao gier chap nhan tinh huéng “vé nghiém”. Trong khi phwong an
tiém can téi wu ludn ludn tén tai @& lwa chon trong bét ky tinh hudng nao.

Chinh vi céc ly do trén, cac thuat toan gitp tim ra bd phwong an tr tiém can téi wu dén toi
wu dwoc st dung rat réng rai trong nghién ciru (rng dung hién nay vi du nhw thuat toan Ky thuat
md phéng (Simulated Annealing Algorithm), thuat toan Tim kiém Tabu (Tabu Search Algorithm),
hay thuat toan Chudi di truyén (Genetic Algorithm). C6 thé tham khéo cac thuat toan nay & hau hét
cac nghién ctu trong hon 2.500 Tap chi trén cbng théng tin khoa hoc Sciencedirect
(http://www.sciencedirect.com/), hodc hang ngan Tap chi khac trén  Springer
(http://www.springer.com), hodc trén cac céng théng tin khoa hoc khac. M6i thuat toan nay lai cé
hang ngan cach ng dung khac nhau tly thudc vao tirng van dé nghién ciru cu thé va tinh sang
tao clia ngwdi nghién ciru ng dung. Bi kém v&i cac thuat toan nay chinh la chwong trinh may tinh
(computer program) dwoc lap bdi ngwdi nghién clru, thuwdng bang cac ngdn nglr nhw C, C++,
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ho&c Lingo/Lindo voi dau vao la cac sb liéu thuc té, dau ra la cac phwong an tot co thé Iwa chon.
Bang cach Iwa chon cac vong lap chwong trinh khac nhau, ngudi nghién cteu co thé dwa ra cac
phuwong an gidi tiém can t6i wu khac nhau cho ciing mét mo hinh.

Trong cac thuét toan nay, thuat toan chuéi di truyén (Genetic Algorithm) la mét trong cac
thuat toan dwogc str dung rong rai nhat trong kinh té, sinh hoc, néng nghiép, giao thdng van tai va
logistics.

2. Gi&i thiéu vé thuat toan chuéi di truyén

Thuat toan chubi di truyén (hay con dworc dich la giai thuat di truyén) la moét ky thuét cla
khoa hoc may tinh nhdm tim kiém gidi phap thich hop cho cac bai toan tbi wu t6 hop
(combinatorial optimization). Thuat toan nay van dung cac nguyén ly cua tlep hdéa nhw chon loc,
sinh san, lai giong va ddt bién nham tim ra b phuong an tir tiém cén toi wu den toi wu dé giup nha
quan ly san xuat cé nhiéu Iya chon hon trong ra quyét dinh.

Thuat toan chu0| di truyen thwong dwoc (’ng dung nham s dung ngén ngiy may tinh de mo
phong quaé trinh tién hoa ctia mot tap hop nhikng dai dién trlru twong (goi la nhivng nhiém sac thé)
clia cac gidi phap co thé (goi |a nhirng céa thé) cho bai toan téi wu. Tap hop nay sé tién trién theo
hwéng chon loc nhivng giai phap tét hon.

Théng thwdng, nhirng gidi phap duoc thé hién dwdi dang nhi phan véi nhivng chubi 0 va 1,
nhwng lai mang nhiéu théng tin ma hoa khac nhau. Qua trinh tién héa xay ra tir mét tap hop nhivng
ca thé hoan toan ngau nhién & tat ca cac thé hé. Trong tirng thé hé, tinh thich nghi cla tap hop
nay dwoc wéc lwong, nhidu ca thé dwoc chon loc dinh hwdng tlr tap hop hién thoi (dwa vao thé
trang), dwoc stva dbi (bang dot bién hoac td hop lai) d& hinh thanh mét tap hop méi. Tap hop nay
sé tiép tuc dwoc chon loc I&p dil&p lai trong cac thé hé ké tiép cla thuat toan.

Thuat toan chudi di truyén dwoc st dung nham:
(1) Téi wu héa hodc néng cao hiéu qué ctia mét hé théng dang khai théc

Thuat toan chudi di truyén c6 thé duoc st dung dé lva chon céac rang bugc nham téi wu hoa
hiéu qua ctia mot hé théng. Théng thuwéng hé théng nay |a mét hé théng thwe té nhw hé thdng
phan phéi gas, hé théng ban hang co dong, diéu chuyén vi tri thiét bi van van.

(2) Thir nghiém hodc trng dung cac mé hinh dinh lwong

Pay |a khia canh &ng dung it dwoc nhac téi trong thuat toan chubi di truyén. Nghién clu
khoa hoc v& mét van dé nhét dinh dwoc coi nhw mét qua trinh tac ddng qua lai. Md hinh dién giai
ho&c moé ta dwoc thiét [ap cung véi viéc thu thap sb liéu nhdm thlr nghiém mé hinh. Khi tim ra cac
két qua trai ngwoc, mé hinh sé dwoc stva dbi va qué trinh nay dwoc I&p lai cho téi khi gidi quyét
xong van dé.

(3) Giéi cac bai toan cure dai hda (maximization) hodc cure tiéu hdéa (minimization)

Lwu y rang thuat toan chubi di truyén can dwoc bién ddi khi gidi cac bai toan c6 ham muc
tiéu trai nguworc.

3. Cac buwéc chuia thuat toan chudi di truyén

Thuat toan chudi di truyén la thuat toan c6 ndi dung vo cung réng, voi hang ngan cach ng
dung khac nhau tly thudc vao tirng van dé cu thé. Trong bai viét nay, tac gia chi gioi thiéu khai
quét cac bwdc co ban khi ap dung thuat toan chudi di truyén dé giai bai toan téi wu.

3.1. Chon loc dai dién (Representation)

_ Céc hién s sé& duoc chon san vao mét s6 dia chi nhét dinh chon dé thiét 1ap cac nhiém séo
thé (chromosome) két hop voi thir tw cua nhiem sac thé do. Chieu dai cua chudi ky tw thé hién so
nghlem can xt ly, kém theo mét sb bd phan két ndi bang s khéng. Vi du _trong bai toan diéu tau
vao cau tau, Nishimura va cac tac gia khac (2008)P! da xay dwng chudi gdbm sb tau vao cang, sd
cau tau va thi ty vao cau gia dinh (Hinh 1).

3.2. Xac dinh chi sé bién déi (Fitness)
Chi sb bién dbi phan anh kha nang t6t hon ctia mét ca thé so voi cac ca thé khac trong tap
dwoc Iya chon tai bwdc 3.1. Neu ham muc tiéu 1a ham min thi chi so bién doi cang I6n cang tot.

Théng thudng, lwa chon chi sb b|en dadi thong qua cong thirc: f(x) 1/(1+exp(y(x)/a)) trong doé y(x)
la ham muc tiéu, a 1a mét théng sb bat ky biéu dién sb budc 18p cha thuat toan.
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3.3. CAc toan tir cta thuat todn chuéi di truyén (Genetic algorithm operators)
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Hinh 2. Trén chudi 2 diém khi b tri tau vao ciu tau Hinh 4. Thuat toan chuéi di truyén
Point 1 Point 2
A[17m ] 2719 5 [ 3 [ 6 | 0 [ 49 [ 54 | 53 [ 61 | 97 98 [ 101 [ 105 |
Parents
B [ 6 [ 5 ] 9 17 [ 3 [ 2 [ 54 [ 61 | 53 | 49 [ 0 [ 98 105 [ 97 [ 101 |
c [ [T 27T 9 17 T 8 [ 2 [ 54 [ 61 | 53 | 49 | 0 [ 98 98 [ 101 | 105 |
Children 12 1 v
D (6 [ 5 [ 9 5 [ 3 [ 6 ] 0 [ 49 [ 54 [ 53 [ 61 | 97 105 | 97 [ 101 |
c [27 [ 2 T 9 [ 5 [ 3 [ 6 [ 54 [ 61 | 53 [ 49 [ 0 [ 97 [ 98 [ 101 [ 105 |
D [ 6 [ 5 [ 9 [ 17 T 3 [ 2 [ 0 [ 49 [ 54 | 53 | 61 | 98 | 105 | 97 [ 101 |

Hinh 3. Tron chudi 2 diém khi bd tri can truc hoat déng trén bai

(1) Lwa chon sinh san (Reproduction)

Lwa chon sinh san |a qua trinh trong d6 méi chudi dwoc Iwa chon thily thudc vao chi sé bién
ddi ctia chubi d6. Chudi nao c6 chi s bién ddi tot hon sé dwoc sao chép nhiéu hon cho thé hé sau.
C6 nhiéu cach Iwa chon két hop chudi khac nhau, trong d6 2 cach phd bién nhét 1a Lwa chon kiéu
banh xe Roulette (Roulette selection) va lwa chon kiéu Cudc dau vong tron (Tournament selection)
(xem T.T.Thly va cac tac gia khac (2008) dé biét thém chi tiét'").

(2) Trén chuéi (Crossover)

Sau khi lwa chon chudisao chép chudi nhiém sic thé tao thanh mot quan thé méi, trén chubi
dwoc thye hién dé tao ra cac chudi mai tot hon. C6 nhiéu cach tron chudi, trong d6 2 cach théng
dung nhéat 1a Trén chudi mat na (Mask- Crossover) va Tron chu0| 2 diém (two points crossover).
Hinh 2 va 3 biéu dién cach tron chubi 2 diém khi b tri tau vao cau tau va khi bé tri can truc xép d&
container trén bai.

(3) Bién déi chudi (Mutation)

_ Bién dbi chudi 1a qua trinh tao ra cac thay déi ngau nhién bang cach xac dinh thong s6 ty 1&
b[én in (mutation rate). Néupécjchuéi_néo dat dwoc ty 1é nay thi m_é’i ap dung bién d@i chubi de thu
vé chudi mai tot hon. Khi bién doi chudi, cac gia tri nam trong chudi dwgre ddi vi tri Ian nhau tao ra
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sw thay dbi vé thir ty, tlr d6 tao ra mét chudi moi nhiéu wu thé hon. Hay néi cach khac mét phwong
an m&i nhiéu wu thé hon.

Sau mét sb cac vong lap. nhat dinh, gia tri phwong an thu dwoc cang ngay cang gan voi gia
tri phwong an téi wu. Hinh 4 biéu dién toan bd qua trinh 4p dung thuat toan chudi di truyén.

4. Cac buwéc thwe hién chwong trinh trén may tinh

Chuwong trinh trén may tinh thudng dworc thiét 1ap bdi ngdn ngir C, C++ hay Lingo/Lindo cho
hé théng may chd Unix, hodc APS, nhung ciing cé thé chay dwoc trén cac may tinh théng thwéng
c6 tbc dd nhanh néu cac case study khong cé bd sb liéu Ién. Cac bwédc thwe hién chwong trinh
trén may tinh bao gém:

(1) Xac dinh sb liéu dau vao;

(2) Thiét 1ap céc tap gia dinh (case study);
(3) Chay chuong trinh;

(4) Boc théng sb dau ra va dwa ra két luan.
5. Két luan

Thuat toan chudi di truyén 1a mot thuat toan cé L'mg dung manh va réng rai trén thé gioi
nhung van con kha xa la v&i cac nghién ciru (ng dung & Viét Nam. Nam dwoc thuat toan nay co
the giai quyét dwoc rat nhiéu rng dung thuwc té va dwa ra cac két qua tiém can téi wu véi thoi gian
ngan. Vi vay, thuat toan nay can dwoc tim hiéu va dwa vao cac nghién ctru nhiéu hon niva.
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