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1.GIOl THIEU

Mang noron nhan tao ANN(Artificial Neural Network) tir [&u d& dugc (tng dung thanh cong
trong viéc nhan dang va diéu khién nhiéu loai hé thdng dong phi tuyén khéc nhau nhu cac hé
théng trong nganh hoé hoc, kinh té, dialy, ki thuat cong nghé. Thanh qua dat dugc lamot sd 1on
céc ¢ong trinh nghién ciru vé ly thuyét va thuc tién cho viéc xay dung va huan luyén cac mang
gidm sét truyén thang nhu mang MLP (Multilayer Perceptrons) va mang RBF (Radial- Basic
Function). Ngoai ra mang noron duoc ng dung trong bai toan du béo phu tai cho thdy cé nhiéu
uu diém so vai céc phuong phép khéc.

Bai béo trinh bay md hinh mang noron song tuyén co hiéu chinh trong bai toan du béo phu
tai. Két qua mo phong cho thiy mé hinh nay tét hon so véi cac mé hinh khéc, chiing minh cho
phuong phép da dé xuat.

2.MO HINH SONG TUYEN MO TA HE THONG
Céc ham f & cac ham phi tuyén. Ching ta c6 thé chon ham # dudi dang toan phuong song
tuyén:
yk+l _C +C a. a (uk |) +C a. b (yk |) +C a. a. du(uk |uk ])y
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Trong do: y, la tin hi¢u ngb ra uéc lugng, u, latin hi¢u ngd vao, {a.}_“l, {b.}_”l, {cij}i;l,

{d“}fvd , ,{gl.j},Ng __lacéc théng sb caa hé théng; C, + Cs, a, b, ¢, d, elacéc hing sb.

=1,j=1 i=1,j=1
Khi cho a, b, c,d, ebangl Co=0, C, + Cs bang 1, phuong trinh (1) c6 dang:
Na No
9k+1 aauk|+abyk|+aaduk|uk|
i=0 j=0
N Nc Ng NQ (2)
o° o o [ A
a aC.,yk|yl< i QUi Vi
Trong phuong trinh (2), néu céc hé sb g. =0, khi d6 phuong trinh mé ta hé thong tuong tu
N Nd Nd Nb N N
nhlI'[Z]:yk+1 aaukt+aadl/uk lukj+abyk +aacyyk lykj (3)
i=0 i=0 j=0 i=0 i=0 j=0

Tuong ty, néu cac h¢ sb ¢; =0,d,; =0,g, =0, thi (4) |a phuong trinh riéng mo ta h¢ thong

N, N,
nhu trong [1]: Vs = é. au.; é b.y..; (4)

i=0 i=0
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Gia sir c&c tin hiéu dau vao va dau ra caa hé théng bi sai 16ch bai nhidu Gauss duoc cho boi:
Z =V W, ®)
X, =u, tr ©6)

Thay (5), (6) vao (2), tacé
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latong hop sai sd do xap xi vanhidu gay ra
bat:
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117
| vecto théng sb cua hé thong va

ZerZ s Zon, Frorr o dion B KerZen KB, X, Zeaeee X v e, )

|& vecto hdi qui.
Khi d6 hé théng (7) dugc viét lai thanh: 7., =F [q, +n, (12)

. (10

3.NHAN DANG HE THONG DUNG MANG NORON
Taco thé sir dung mang noron dé nhan dang céc théng sb trong (11). Vecto théng sb ciia (11)
dugc uédce luong tir cac tap dir liéu vao rathu thap dugc. Ngd ra tir mang noron la
Zn =F :Qk (12)

Céc thong sb duoc udc luong sao cho thoa phuong trinh danh gid nhu sau:
3y =mintdld - 4O + |- Fla/ Y@ d, (13)
a 2 2%

trong d6 d >0la théng s6 bé Tixonop dam béo cho tinh bén viing ciia qué trinh huan luyén.
Théng s6 bé Tixonop duoc chon thay doi theo tirng budc 1ap théa man:
d, ® 0"vaed,/d,,, >1
n® ¥
Tur d6 suy raluat cap nhat trong s nhu sau:
(14)

_ o A
€1 = %1~ F Ok = Zpus ™ Zms
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dk+l :dk ta, ‘ €r1 (15)
d, +F,F,

+¥ +¥
Trong d6 a, dugc chon theo phuong phap Xap xi ngau nhién: é a, =¥, é af <¥
n=0 n=0
2

. _ s S ~ C . .
Thong so bé Tixonop ¢6 thé dugc chon d =—%-. Hoac chon théng s6 nay theo céch khac

z
2

——"— vad :mln{lsf,snz}; trongdé s ?, s ? lahiép phuong sai cua

bdng céch dit s ,, =—

S, *Ss]
nhidu n(k) vatin hi¢u ngd raz(k). Khi d6, luat cap nhat thong sb nhu sau:
- - F
qk+1 :qk +ak s 2 : ek+1 (16)
S1+FIF,

z

4.UNG DUNG MANG NORON SONG TUYEN TRONG BAI TOAN DU BAO PHU TAl

Dic diém caa dit lidu trong bai toan du béo phu tai:
S5 lidu duoc thu thap trong thuc té theo ting gio.
Dit lidu dang chudi tuan tu theo thoi gian: chudi dit liéu néi tiép, thu thap tuan tu theo
thoi gian.
Vay bai todn du béo phu tai 1abai todn sir dung céc sb lidu thu thap trong quéa khir dé du béo
phu tai trong tuong lai.
Céc thong sb cong sut phu tai co tinh chit [a chudi dit liéu tuan tyu theo thoi gian nén khi &p
dung dit li¢u nay vao dy bao phu tai sir dung thuat toan noron toan phuong thi phuong trinh (1)
dugcmbd ta cy thé |&

A ) e o
YVea =Cota au. ta by + g;sign(u (U, ¥, ;)= (A7)
i=0 i=0 i=0 j=0
Trong d6 sign (ux.) 1aham diu cua uy
Véi cée thoi diém duoc mé ta nhu hinh 1
Thoi diém hién tai Thoi diém du béo
i
KLI1| k¢ K [t
Chudi dit ||éU thu thﬁp thlIC té Uk1-i Chu3i dit lidu du béo: S‘/
cU du baor Y

Hinh 1.M& ta chudi dit lidu tuan ty theo thoi gian
~ Trong do: k1 lathoi diém hign tai, k+1 1athoi diém can dy bao phy tai, chudi dit li¢u sau thoi
diem hién tai !(1 la céc dit liéu du béo, cac dit liéu tir thoi diem k1 trg ve trudce ladix liéu dugce thu
thap tur thuc té.
Trong phuong trinh (17) c&c théng sb Uy 1a cac s liéu lay tir thoi diém k1 tré vé trude, con
céc sd lidu Y, lacac sb ligu lay tir thoi diém k1 dén thoi diém tha k.
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Khéc véi [3] trong nghién ciru ndy, céc tac gia thuc hién mot sb phuong phép du béo khéac
nhau trén co s6 mang noron toan phuong:
Phuong phép 1: Dang don tuyén:

N, Ny
Vi :Co"'é AUy, +é. b Y. (18)
i=0 i=0

Phuong phép 2: Ham tong quét (1) duoc don gian dudi dang song tuyén:

. b N ay 0.
Y1 =Cota au. +a by +éa iU ZY\ (19)
i=0 i=0 i=0 a

Phurong phap 3: Dang toan phuong rat gon:

. b Moo, ey 0.
Yer =Cota@ U ta diuci +&a giUy; IV (20)
i=0 =0 =0 a

Phurong phdp 4: Dang ham binh phuong:

N, Ny

Vir =Co + é. au; + é d, U’k (21)
i=0 i=0

Phurong phédp 5: Dang ham c6 can:
Na Nb NQ

Ver =Co + é au; + é. by + é. gisign(u,; )(u, Yk)}/2 (22)
i=0 i=0 i=0

4.1.Dir liéu dwa vao mang neron huan luyén dwec lay cu thé nhw sau:

C6 nhiéu cach xay dung mang noron theo cau tric dir lidu dau vao. C6 thé xdy dung mang
gdm 2 khdi noron dau vao nhu hinh 2: khéi 1 gdm cac noron la céc dir liéu caa 12 gior trudc gid
du bdo, khdi 2 gbm céc noron 1a cé&c dir ligu twong ang véi gio du bdo nhung ciia cac ngay trudc
ngdy du bdo, cu thé & day 14y 10 ngdy.

Trong du béo phu tai, dé ting mirc do chinh xéc ciia c&c két qua dy béo, viéc du béo dugc
phéan ra cac bai toan du bao riéng cho cac ngay khac nhau:

Du béo cho cac ngay 1am viéc binh thuong tir tha 2 dén thir 6.
Du béo cho céc ngdy nghi cudi tuan: ngdy thir 7 vachi nhat.
Du béo cho céc ngay dic biét, ngay 1&.

Khi du bdo cho cac ngdy |am viéc, lay dir lidu 10 ngdy |a twong (ng voi sb ngdy 1am viéc
trong hai tuan - mi tuan c6 5 ngay lam viéc.

Mang noron ciing c6 thé x&y dung Ion hon véi khdi 1 c6 24 noron dau vao 1a dit lidu caa 24
gio truéc gio dy béo. Khéi 2 gdbm 20 noron tuong @ng véi dit liéu cia 4 tuan 18 1am vigc. Khi d6
mang noron c6 kich thugc véi sd dau vao 12 44 phan tir.

Hoidc c6 thé xay dung vai khdi 1 c6 24 noron dau vao 1a dit liéu 24 gid truéce gio du béo va
khdi 2 cd céc dit liéu tring voi gio du bdo cua 10 ngdy truéc d6. Nhu vay mang noron cé 34
noron dau vao va 1 dau racho rakét qua ciagio dy béo.
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Hinh 2. So db cAu tric mot mang noron don tuyén du béo phy tai

Mdi mang noron xay dung nhu trén ding dé du béo cho 1 gio nhit dinh trong tuong lai nhu
vay dé du bé&o phuy tai cho 24 gio trong mot ngay sé phai xay dung 24 mang noron tuong ty.

Mang song tuyén hay tong quat hon la mang toan phuong khac véi mang noron don tuyén la
mang don tuyén c6 quan hé tuyén tinh gitra dau ra va céc bién dau vao. Trong khi d6 mang noron
song tuyén hay mang noron toan phwong c6 tham gia cac thanh phan la tich cua cac dau vao.
Céch mo ta nay lam tang tinh chinh xéc trong quan hé dau ravadau vao.

4.2.Pic diém caa bai toan ding phwong phap mang neron:

PHé bai toan hudn luyén mang noron héi tu va cho két qua chinh xac thi so lireng mau huan
luyén phdi 1udn 16n hon hogc bang s6 noron dau vao cia mgng. Nhu vay néu tang sd noron dau
vao mang thi sd lwong mau huin luyén ciing phai ting 1&n. Cu thé, kich thudc cua mang noron
song tuyén theo phuong trinh (20) s3 16n gip d6i so véi mang noron don tuyén theo phuong trinh
(18) khi chling c6 cling sb phan tir dau vao tuong tng.

Khi kich thuéc mang tang Ién, sd lugng mau huan luyén tang 1am thoi gian huan luyén mang
phai 18u hon. Trén ly thuyét, khi tap huan luyén tang |én s3 1am cho két qua huin luyén chinh xéc
hon. Tuy nhién, trong bai toan dyu béo phu tai, cac sb lidu thu thap thuc té dung dé huan luyén
lubn c6 sai sd. Vi vay, khi ting kich thudc tap huan luyén ma chua phai latéi uu, thi trong két
qua nhan dugc c6 thanh phan sai sb tich lity. Sai sb ndy |am giam do chinh xéc cia két qua nhan
dugc. Mang noron don tuyén hdi quy theo phuong phép 1 duoc md ta trén hinh 3 va mang noron
song tuyén dugc md ta trén hinh 4.

—7 YK y(k-1) y(k-2)  y(k-n+1) y(kn)
Zl o Z—l N 2.1 L N Z_l

996 g

Do L Db
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Hinh 3. M6 hinh mang noron don tuyén hdi quy

x(K) , y
H¢ thong S

A\ 4

/

Mang noron nhan tao y(k+1)
(ANN)

wf

A\ 4

D |Ky hiéu gian doan

Hinh 4. M hinh mang noron song tuyén
Thong thuong dyu bao khong bao gio chinh xac hoan toan ma thuong c6 sai SO S0 Véi céc dir
liéu thyc té. Nhitng sai sd ndy duoc giam thap qua viéc sir dung mang noron trong tinh toan. bé
tang thém mirc do chinh xéc cho két qua du bdo, céc téc gia dé xuat thém mot mé hinh du béo
méi, md hinh nay dugc mé ta nhu hinh 5:

y .
Mang " $ Mang  [—D§> —ye>
u noron 1 i noron 2 +
M1 M2 +

/

Hinh 5. M6 hinh dy béo c6 hiéu chinh dwatrén sai sb

Trong md hinh ndy c6 hai khbi noron, khéi noron 1 véi dau vao |a u va dau rala két qua du
bdo Y . Tir giatri du bdo Y vagiatri thyc té y tinh duoc sai sb Dy , tiép tuc sir dung sai 6 ndy dé
dur béo sai sd nham hiéu chinh lai giatri du bdo. Sai s Dy ding |am dau vao mang noron 2 dé co
két qua du béo vé sai sb DY . Cudi cuing giatri du béo tong hop |a:

y(=Dy+y (23)

Trong bai toan dy bao cho h¢ thong dién khu vuc Thénh pho H6 Chi Minh, mang noron 2

dugc x&y dung véi 2 noron dau vao va 1 noron dau ra. Cu thé la mang noron 2 s€ lay cac dir liéu
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dAu vao 1a Dy,_,va Dy, dé du bdo giatri DY,,,. Tap hun luyén mang noron 2 duoc liy gdm
120 giatri twong tng vaéi 5 ngay.

4.3 Kiém tra danh gia tinh chinh xac ciia két qua qua bai toan du bao.

Do dc tinh cua bai toan dy béo 1a dya vao cac thong sb thu thap duoc trong qua khir dé dy
bao cho tuong lai, vi vay dé danh giado chinh xac cua thuét toan hoan toan c6 the dua vao cac dit
li¢u thuc te dathu thap duoc trong qua khtr dé du bao raket qua cuanhiing thoi diem ciing trong
qua khir. Sau @6, S dung céc két qua nhan dugc nay so sanh vai nhirng s6 liéu thuc té da duoc
thu thap tur trudc dé duaranhirng danh gid vé mac do chinh xéc cuathuat toan.

Tinh chinh xéc cia két qua du béo dugc danh gia dyavao sai sd e nhu sau:

e =Y Y1000 (24)
yi
Trong dod: e lasai S5,
yi lash lidu thuc té tai thoi diémthu i,
V. la s lidu du béo tai thoi diémthei.
Sai sb du béo trong mot ngay dém duoc dénh gié theo sai sb tuyét ddi trung binh MAE (Mean

c2)4
alel
Absolute Error): MAE ==L
24
(25)
Hoic sai sd binh phuong trung binh MSE (Mean - Squared Error)
24
[¢}
ae’
MSE = = (26)
24
4.4. Két qua du bao theo c4c thuat toan khac nhau

4.4.1 Dw bao trong 45 ngay

Két qua sai sd tuyét ddi trung binh theo phuong phdp hdi quy 1& 3. 92% va tinh qua mang
noron 1 dugc xay dung véi cau trdc don tuyén | 3.59%; song tuyén & 3. 20%

Trén hai cAu tric ciia mang noron 1 ndi trén, dyu béo hidu chinh qua mang noron 2 ciing Véi
hai cAu triic: Mang noron 1 don tuyén, mang noron 2 don tuyén 2. 44%; Mang noron 1 don tuyén,
mang noron 2 song tuyen 2. 30%; Mang noron 1 song tuyén, mang noron 2 don tuyén 2. 17% ;
Mang noron 1 song tuyén, mang noron 2 song tuyén 2. 06%

4.4.2.Dw béo trong 35 ngay tiép theo

Két qua sai s tuyét d6i trung binh theo phuong phap hdi quy |&: 3. 87%; mang noron 1: don
tuyén 3. 60% song tuyen 3. 28%

Két qua dy béo sau khi hi¢u chinh qua mang 2:

Mang noron 1 don tuyén, mang noron 2 don tuyén 2. 20%

Mang noron 1 don tuyén, mang noron 2 song tuyén 1. 83%

Mang noron 1 song tuyén, mang noron 2 don tuyén 1. 70%

Mang noron 1 song tuyén, mang noron 2 song tuyén 1. 64%

Két qua sai sb tuyét dbi trung binh MAE% tirng ngdy khao sét trong vong 45 ngay:

Bang 1.Két qua sai sd du béo theo cac phuong phép khéc nhau
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Phuong

Hiéu Phuong Hiéu Phuong

Hinh 6.Két qua dy béo

h chinh h chinh h Higu
Ngay DHSEJ MAE qua Ngay pHgFi) MAE qua Ngay Hgi ?qFl)Jy MAE chinh
Mang 1 Mang 1 Mang 1 qua
quy mang quy mang
mang 2
2 2
1 2.01 3.73 2.27 16 3.81 | 3.60 2.59 31 3.76 | 4.44 2.05
2 4. 64 7.38 3.11 17 2.85 | 2.93 2.30 32 1.8 | 3.32 1.90
3 10. 25 9.29 4.35 18 4,40 | 3.26 2.15 33 2.58 | 3.85 2.43
4 15.20 | 12.76 | 4.64 19 4,76 | 3.48 2.24 34 3.91 | 3.89 2.57
5 9. 56 7.99 1.80 20 2.35 | 3.61 2.13 35 3.10 | 3.99 2.76
6 2.50 2.94 1.38 21 2.83 | 3.70 2.79 36 4.68 | 2.82 2.18
7 5.85 3.32 1.40 22 1.66 | 4.14 2.35 37 4,73 | 3.18 2.60
8 4,48 3.01 2.09 23 1.28 | 2.61 2.03 38 4.67 | 2.99 2.20
9 1.87 3.03 1.54 24 1.14 | 3.86 2.15 39 4,13 | 3.24 2.17
10 4,94 5.70 4.20 25 2.59 | 4.47 2.62 40 3.01 | 3.72 2.78
11 3.10 4,34 3.31 26 1.12 | 2.77 1. 80 41 4,06 | 5.25 3.52
12 3.20 3.63 2.91 27 1.86 | 3.63 2.48 42 4,96 | 3.58 2.33
13 3.20 3.47 3.20 28 3.66 | 2.94 2.21 43 5.17 | 3.25 2.40
14 4. 69 4.20 3.05 29 3.27 | 2.9 2.20 44 3.9 | 3.21 2.22
15 3.18 3.67 2.79 30 2.83 | 3.27 2.27 45 5.29 | 7.19 2.99
'1 ?00 T T | T T T
1600k . f{\ .....................
1500 e o <= S S .
g 00 E e J- .................................................................... ]
g e
= 1300
‘kg :
o
<8 1 200 ..................................................................................................... -
A0 A4 .. gid bithie |0
— == - gid trl dirbie
1000 b dd — — R aasaeet S PR N
a00 ; | | | i
0 3 2. 16 20 24
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1700 . !

1600 [ _
] AR R B/ R A\

1100 | O T [P
1000 [+ | —o— gid trj thuc
i ; du bdo E
900 [~ poo T e E
800 | | i | |
0 4 8 12 16 20 24
gig
Hinh 7.Ngay du béo cé sai s cuc tiéu
1500 . | | . |
1400 S [

—e— Gid tri thue
dy bdo

gid
Hinh 8.Ngay du béo c6 sai s6 cuc dai

Céc két qua dy béo trén dya vao céc thong sb van hanh thyc té cia hé théng dién Tp.HCM do
Trung tAm Diéu d6 Théng tin thuéc Cong ty Dién luc Tp.HCM cung cip. Céc b liéu duoc thu
thap trong vong 13 thang tir 1/5/2005 dén 31/5/2006.

Véi nhiing tdp hop thdng s6 dau vao khac nhau, két qud du béo theo phuong phap mang
noron sé khéc nhau. Tap théng sd 1 dugc xay dung dé du béo phu tai dién trong khoang thoi gian
tir ngdy 13/1/2006 dén ngdy 31/5/2006, tap théng sd 2 duoc x&y dung dé du béo trong khoang
thoi gian tir 4/4/2006 dén ngay 31/5/2006.

Sai sb du bdo bang mang noron 1 tinh theo phan tram:
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Béang 2.Sai sb du béo tinh theo phan tram

Mang noron don tuyén Mang noron song tuyén
Tap thong s 1 4. 43% 3. 75%
Tap théng sd 2 3. 59% 3. 20%

4.5.C4u trc mang noron anh hwéng dén két qua dw bao:

Khao sat mang noron M2 ¢4 5 noron dau vao, khi mang noron don tuyén theo md hinh trén
hinh 9 dugc x&y dung vaéi hai cau tric khac nhau:

Biang 3.C4u trdc mang noron don tuyén

Uy Uy Us Uy Us
Cautric 1 Dyi-1 Dy« 0 0 0
Cau tric 2 Dyic1 Dy 0 -Dyi1 -Dy«

O d&y Dyi1= Y1 = Yier: D= i - Vi

w o (@)

.

T (z ) =®—— O
L o (2 ) e

b o (2 )

Hinh 9.M& hinh mang noron hiéu chinh dvatrén sai s

Két qua sai s dyr béo theo hai ciu tric trén nhu sau:

Bang 4.Két qua sai sb du béo

ngdy | chutracl |cAutrdc?2 ngdy |ciutracl | cAutrac2 | ngdy |cAutrdcl | cAutrac?2
1 1.90 2.10 16 1.27 1.30 31 1.74 1.63
2 2.74 2.64 17 1.50 1.43 32 1.14 1.37
3 3.38 3.36 18 1.72 1.48 33 1.23 1.44
4 4.04 3.85 19 1.76 1.50 34 1.41 1.81
5 2.40 2.24 20 1.74 1.86 35 1. 65 1.93
6 1.85 1. 40 21 1.97 2.08 36 1.19 1.48
7 2.05 1. 56 22 1. 89 1.97 37 1.84 1.90
8 1.85 1. 50 23 1. 52 1. 48 38 1.53 1.51
9 1.78 1.19 24 1.73 1.53 39 1. 45 1. 45
10 3.53 3.58 25 1.76 1.81 40 1.61 1. 60
11 1. 56 1.93 26 1.63 1.16 41 2.69 2.71
12 1.73 1.67 27 2.41 2.03 42 2.35 2.35
13 1.87 1.87 28 2.65 2.42 43 1.72 1.72
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14 2.22 2.28 29 1.99 2.14 44 1.74 1.75
15 1.81 1.76 30 2.32 2.43 45 2.63 2.57
Sai s6 du béo tuyét doi trung binh cia 45 ngay 1.77 1.74

Tur dir liéu dau ra cua mang noron song tuyén M1, thuc hién du bdo sai sb theo 4 ciu tric
khac nhau dudi dang mang horon song tuyén c6 5 noron dau vao nhu hinh 6, cac Cau trdc dugc
danh sb tir 3 dén 6, thdng s tirng dau vao va sai sb tuyét déi trung binh cua tirng cu trdc duoc
cho theo bang 5.

Bang 5.C4c cau tric mang noron song tuyén trong tinh toan higu chinh sai s va céc két qua sai
S0 tuyét doi trung binh

U U Us Uy Us MAE%
Cautrdc3 | Dyc. | Dy Dy, Dy, | 0 0 1.71
Chutric4 | Dye: | Dye | Sign(@vid+[DyDY,.| 0 0 1.67
Cautric5 | Dyc: | Dy« | Sign(Dy) m DYic1 Dy 1.62
Cautric6 | Dyc: | Dy« | Sign(Dy) m Dyt -Dyy 1.61

4.6.Théi gian huan luyén

Céc téc gia da chay chuong trinh trén phin mém MATLAB 2006 méy tinh Pentium D 3.0 G
1GB RAM, chuong trinh huan luyén va kiém tra 1200 mang noron, mdi mang tuong tng véi 1
gio trong ngdy va trong 50 ngdy tong thoi gian chay chuong trinh 14 91 phat. Nhu vy thoi gian
dé huan luyén 1 mang chua téi 5 gidy va dé chay chuong trinh du b&o phu tai cho 1 ngdy 24 gio
gom 24 mang chuatdi 2 pht.

5.NHAN XET VA DPANH GIA

Dy b&o phuy tai theo phrong phdp mang noron M1 cho két qua tét hon so véi phuong phap
hoi quy trong ca hai khao sat lién tuc 45 ngay va 35 ngay. Du bao theo mang noron song tuyén
cho két qua chinh x&c hon so véi du bdo theo mang noron don tuyén. Két qua khao sét ding cho
ca hai mang M1 vaM2. Tuy nhién, ngoai viéc chon ddng ciu trdc mé hinh du béo phu tai dé co
do chinh x&c cao, do chinh xé&c con phu thudc boi nhitng yéu té khéc nhu thoi tiét, mua, khu
vuc...

Trong céc bai béo tiép theo céc tac gia sg trinh bay cac phuong phép du béo cai tién dé khic
phuc nhiing van dé trén.
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