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MO DAU

Trong thyc té c6 nhiéu bai toan phuic tap thudc 16p bai toan téi wu td
hop va bai toan tdi wu c6 rang budc, ciing c6 nhiéu cong trinh nghién ciru dé
giai quyét cac bai toan d6. Vi du: Bai toan tim dudng di ngan nhét, bai toan to
mau ban dd, bai toan Xép hau, bai toan cat giam tdi da, bai toan phe nhom tdi
da ... Xong céac giai thuat dua ra thuong phtic tap ma chua cé thuat toan don
gian va hop ly. Nhitng nim gan day trén thé gioi dua ra mé hinh mang noron
nhan tao 1a mé hinh tinh toan dugc ap dung rong rai trong linh vuc cong nghé
thong tin. Pic biét mang Hopfield va cc ci bién ctia nd rat thich hop cho cac
bai toan trén.

Nhéan thirc duogc van dé do va co su go1y va dinh huéng cua PGS . TS
bang Quang A em di manh dan nghién ctu dé tai "Mot sb cai bién mang cua
Hopfield va Gmg dung". Noi dung co ban cta ludn van tot nghiép gdm c6 ba
chuong:

Chuong mdt trinh bay tong quan vé co sé clia mang noron, mang no
ron Hopfiel va cac bai toan vé db thi loai NP - C bao gém: G161 thiéu so luogc
vé mang no-ron, mang no ron Hopfield, pham vi tng dung ctia mang noron
Hopfield, mot sb bai toan d6 thi loai NP - C.

Chuong hai trinh bay vé tng dung cai bién ctia mang noron Hopfield
trong viéc giai quyét bai toan phe nhom tbi da. Khi Gmg dung cai bién mang
noron Hopfield dé giai quyét bai toan nay thi thu duoc két qua kha quan cu
thé: V& mit chuong trinh gon don gian, thoi gian thyc hién nho.

Chuong ba trinh bay vé tmg dung cai bién ciia mang noron Hopfield
trong viéc giai quyét bai toan cit giam toi da, ddy 13 bai toan thudc 16p bai

toan t6i vu to hop. Khi tng dung cai bién mang noron Hopfield dé giai quyét
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bai toan ndy thi thu dugc két qua kha quan cu thé: Vé mit chuong trinh gon
don gian, thoi gian thue hién nho.

Qua luan vin ndy em xin chan thianh cam on: PGS .TS Ping Quang A -
Vién Cong nghé thong tin da tan tinh gitp do, dong vién, dinh hudng, hudng
dan em nghién ctru va hoan thanh luan van ndy. Em xin cam on céc thiy ¢
gido trong vién Cong nghé thong tin, cac thay cd gido khoa Cong nghé thong
tin DH Thai nguyén, da giang day va giup d& em trong hai nam hoc qua, cdm

on sy gitp d& nhiét tinh cua cic ban ddng nghiép .
THAI NGUYEN 10/2010

Ngudi viet luan van

Tran Kién
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CHUONG 1
GIOI THIEU VE MANG NO RON HOPFIELD VA CAC BAI
TOAN VE PO THI LOAINP - C

1.1. Gi6i thiéu so lwge vé mang no-ron

1.1.1. Lich sir phat trién

Qua trinh nghién ctru va phat trién mang no-ron nhan tao c6 thé chia
thanh bon giai doan nhu sau:

+ Giai doan mot: C6 thé tinh tir nghién ctru ctia William (1890) vé tam
1y hoc vo1i sy lién két cac no-ron than kinh. Nam 1940, MeCulloch va Pitts da
cho biét: no-ron c6 thé dugc moé hinh hoa nhu thiét bi ngudng (gidi han) dé
thuc hién cac phép tinh logic va m6 hinh mang no-ron cia Mc Culloch-Pitts
cung v6i giai thuat huan luyén mang cta Hebb ra doi nim 1943.

+ Giai doan hai: Vao khoang gan nhitng nim 1960, mot sé mé hinh no-
ron hoan thi¢n hon da dugc dua ra nhu: m6 hinh Perceptron cuia Rosenblatt
(1958), Adaline cia Widrow (1962). Trong d6 md hinh Perceptron rat dugc
quan tdm vi nguyén 1y don gian, nhung nd cling c6 han ché vi nhu Marvin
Minsky va Seymour papert cua MIT (Massachurehs Insritute of Technology)
da ching minh né khéng dung dugc cho cac ham logic phuc (1969). Con
Adaline 1a mo6 hinh tuyén tinh, tu chinh, dugc dung rdng rai trong diéu khién
thich nghi, taich nhiéu va van phat trién cho dén nay.

+ Giai doan ba: C6 thé tinh vao khoang dau thap nién 80. Nhiing dong
gop 16n cho mang no-ron trong giai doan nay phai ké dén Grossberg,
Kohonen, Rumelhart va Hopfield. Trong d6 dong gop 16n ciia Hopfield gdm
hai mang phan hdi: Mang rdi rac nim 1982 va mang lién tuc nim 1984. Pic
biét, ong da dy kién nhidu kha niang tinh toan 16n cia mang ma mdt no-ron

khong c6 kha nang d6. Cam nhan cua Hopfield da dugc Rumelhart, Hinton va
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Williams dé xuat thut toan sai sb truyén nguoc noi tiéng dé huan luyén mang
no-ron nhiéu 16p nhim giai bai toan ma mang khac khong thuc hién dugc.
Nhiéu tng dung manh mé& ciia mang no-ron ra doi cling voi cac mang theo
kiéu may Boltzmann va mang Neocognition ctia Fukushima.

+ Giai doan bén: Tinh tir ndm 1987 dén nay, hang nim thé giéi déu mé
hoi nghi toan cidu chuyén nganh no-ron IJCNN (International Joint
Conference on Neural Networks). Rét nhiéu cong trinh dugc nghién ctru dé tmg
dung mang no-ron vao cac linh vuc, vi du nhu: K¥ thuat tinh, tdi wu, sinh hoc, y
hoc, théng ké, giao thong, hoa hoc... Cho dén nay, mang no-ron da tim dugc va
khang dinh duoc vi tri cia minh trong rat nhiéu tmg dung khac nhau.

1.1.2. No-ron nhan tao

0 Trong s6 va tong tin hiéu dau vao:

Mo phong no-ron sinh hoc, ta c6 no-ron nhan tao. Mdi no-ron c6 rat
nhiéu day than kinh vao, nghia 13 mdi no-ron cé thé tiép nhan dong thoi nhiéu
tin hiéu. Gia sir tai no-ron i ¢c6 N tin hiéu vao, mdi tin hiéu vao sj dugc gan
mot trong s6 wijj tuong Ung. Ta co thé wéc luong tong tin hiéu di vao no ron
net; theo mot sb dang sau:

(i)  Dang tuyén tinh:

N
net; = ZWUSJ- (1.1)
j=1
(i)  Dang toan phuong:
N
net; = z wi; 57 (1.2)
j=1
(iii) Dang mat cau:
N
net; = p_ZZ(sj — Wy )2 (1.3)
j=1
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