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Hai tac gia:
Tién si Lwong Anh Vii: Tét nghiép chuyén nganh Hoc may
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LOTNOI PAU

LAP TRINH Al CHO NGUO'T MOT BAT PAU - BE KHONG BO L&' XU
THE CUA THOT PAI - Cudn sach danh cho nhitng ngudi méi bit dau
tim hiéu vé lap trinh Al

Swradoi cia ChatGPT da thic dy sw phat trién vwegt bac cia nganh
tri tué nhan tao, khi hang tram ti dé la da dwoc dau tw vao linh virc nay
b&i cac cong ty khéi nghiép va cac tip doan cong nghé trén toan cau,
khién Al tré thanh xu thé khong thé dao ngwoc. Sw ra doi cia ChatGPT
noi riéng va cac cong nghé Al dé hé tro 13p trinh noi chung da va dang
lam cho cong viéc 14p trinh gior ddy don gidn hon rat nhiéu. Mot lap trinh
vién c6 thé l1am dwoc nhiéu viéc hon, tao ra san phdm nhanh hon vé&i
chat lwong t6t hon, cho du chi bang s6 ndm kinh nghiém it 6i. Piéu nay
dat ap lwc 1én cac doanh nghiép khi ho can phai t6i wu nguén nhan luec,
thwc hién nhitng y twéng véi do kho cao trong thoi gian ngan. Vay nén
ngay nay, lap trinh vién du it du nhiéu cling can trang bi cho ban than
cac kién thirc co ban vé Al d€ str dung cdng cu nay mot cach hiéu qua
hon trong cong viéc, ddm bao lgi thé canh tranh ctia minh.

Ciing chinh vi ¢6 cac céng cu tra ctru thong tin bang Al c6 sén,
ching t6i nghi rang khong khé dé ban tim ra dwoc cac dinh nghia co
ban cho cac phan kién thirc trong cudn sach nay. Vi viy ching tbi sé
rut gon phan mé ta va giai thich cho cac thuit ngir ching toi cho 1a pho
bién dé tip trung vao cac kién thirc c6t 16i, gitip cuén sach nay gon nhe
hon va cling thuan tién hon cho ban khi mang theo bén minh.

Muc tiéu cta chung tdi 1a gitp ban thiy rang lap trinh Al khéng
thwc sw phitc tap nhw ban nghi khi ngay nay da c6 su hd tro dén tir cac
thw vién l14p trinh. Ching téi cling hiéu rang toan hoc khong phai la mot
mon dé dang, viy nén ndi dung sé str dung tdi thidu cac cong thirc todn
hoc dé ban c6 thé tip trung vao lap trinh va hoan thanh cac vi du dwa
trén cac thw vién lap trinh c6 sin.
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Cac thuat ngl

A
ANN: Artificial Neural Network - mang no-ron nhan tao.

API: Application Programming Interface - giao dién lap trinh trng
dung. C4 thé hiéu la cac 161 vao ma mot chwong trinh may tinh mé ra,
cho phép cac chwong trinh khac két néi dén dé trao doi thong tin.

argmax: Viét tit cia cum tir "argument of the maximum" (ddi s
cla gia tri 1én nhat). Trong toan hoc, argmax cia mot ham la dau vao
(hodc déi s6) ma lam cho ham dat dwgc gia tri 1én nhat. Vi dy, néu ban
c6 mot ham so f(x) dat gia tri 16n nhat tai x = x,, thi x, dé chinh la
argmax cua f(x).

Batch: B6. C6 thé hiéu 1a mot tip con cta bé dit liéu dung dé
huan luyén.

Bias: Hé s6 tw do.

Channel: Kénh ctia dir liéu.

Chiéu dir liéu: Dung dé mo ta cac thudc tinh hodc dic trung cua
mot tap hop dit liéu. N6 ho tro viéc phan loai, sdp xép va phan tich dir
liéu. Vi du, mot birc anh mau kich thwéc 28x28 (pixel) dwoc dac trueng
b&i 3 yéu to:

1. Chiéu rong: 28.
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2. Chiéu cao: 28.
3. SO lwgng kénh mau: 3 (RGB).
SO chiéu dir liéu la: 28 * 28 * 3 = 2,352.
b

Pinh ly xap xi pho quat: Tiéng Anh 1a Universal Approximation
Theorem. Dinh ly nay néi rang mdt mang no-ron nhan tao véi it nhat
mot tAng 4n va str dung cac ham kich hoat phi tuyén tinh c¢6 kha nang
xap xi bat ky ham lién tuc nao trén mot tap hgp dong trong khong gian
nhiéu chiéu véi do chinh xdc mong mudn, mién 12 c6 du sé lwong
no-ron trong tang an.

Pac trwng: La mot thudc tinh cda dir liéu thé hién dwoc tinh chat
cu thé cta ddi twong. Vi du nhw hinh dang, mau sic, chiéu dai, chiéu
rong... déu la cac dac treng cia mot doi twong.

Epoch: Trong Iinh virc hoc may va dac biét 1a hoc sau, epoch la mét
khai niém quan trong, ddnh ddu mot vong lap hoan toan ciia mot mo
hinh hoc may qua toan bé tip dirliéu huin luyén. Trong qua trinh huin
luyén mé hinh hoc may, dit liéu huan luyén thwong dwgc chia thanh
cac batch (b6) dé ting toc tinh toan va cip nhéat trong sé ciia mo hinh.
Mbi batch thudng duoc sit dung d€ cap nhat trong s mot lan trong
mbi epoch.

Mot epoch bao gom viéc duyét qua tit ca cac batch trong tip di
liéu huan luyén mot 1an. Muc tiéu cta viéc 1ap lai qua cac epoch la dé
md hinh hoc dwoc toan bo di liéu hudn luyén nhiéu Ian, tir d6 cai thién
kha nang téng quat héa va hiéu suit cia mo hinh.

Sau mdi epoch, cac dd do nhw d6 chinh xac trén tap dir liéu kiém tra
thwong dwgc tinh toan dé€ danh gi hiéu suit ciia mo hinh trén dir liéu ma
né chwa tirng thiy (di liéu kiém tra). Diéu nay gitp danh gia xem liéu mo
hinh d3 hoc dworc cach tong quat héa tir dit liéu huin luyén hay khong.

-10 -
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exp: Cong thirc tinh ham s6 mii ty nhién: exp(x) = e*. Trong dé:

1. e 1a mot hang s6, dwoc goi 1a s6 Euler, va c6 gia tri xap xi 1a
2.71828.

2. x 1a s6 mi.

F

Fine-tune: La viéc huin luyén ti€ép mot mé hinh da dwoc huin
luyén truwdc d6 (thwong la mang no-ron) trén mot bo dir liéu méi. Vé
mat toan hoc thi n6 sé lam thay d6i trong s6 cla mang no-ron dé phu
hop véibo dir liéu méi nhung van tin dung dwgc nhirng gi ma mé hinh
da dwoc huan luyén trwée do.

Fully connected layer: Tang dwgc két ndi day du.

G

Gradient: C6 thé dich ra tiéng Viét 1a “dd doc”, hay trong toan hoc
thi n6 1a mot vecto chira cac dao ham bic nhat cia mét ham so theo
cac bién sé ctia né. Vi dy, trong hinh dwéi day, moi vecto mau do biéu
dién huéng cia mot gradient.

Minh hoa giam dé déc

— flx)=x?-2x+3
12 4

ol N\

-1 -
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Gradient descent: Gidm d6 d6c. Pay a mot phwong phap t6i wu
st dung dao ham dé tim gia tri 1n nhat hodc nho nhat cho mot ham
s8. Vi du, cdng thirc 1ap duwoc stt dung cho ham s6 mot bién: xk+1 =
x® = x f1x)

Hinh phia trén cling minh hoa cho viéc suy gidm d6 doc tir diém
(4, 11) xudng vé diém (1, 2).

H

Ham Kich hoat: Tiéng Anh la “activation function”, 1dy cdm hirng
tir hoat dong dan truyén xung than kinh trong mang no-ron sinh hoc.
Béng cach 4p dung mot phép bién d6i phi tuyén tinh 1én dau ra ctia mot
tang trong mang no-ron, ham kich hoat sé giip cho mang no-ron cé
kha nang hoc hoi va biéu dién cdc mo hinh phi tuyén tinh phic tap.

Ham lién tuc: LA mot ham sd khong c6 sw thay ddi dot ngot trong
gia tri cdan6. Vidy, ham y = x lalién tuc conham y = % la khong lién
tuc, bi gidn doan & diém x = 0 do khong cé s nao cé thé chia cho 0.
Ban c6 thé quan sat hinh dwéi day dé hiéu ro hon.

Ham lién tucy = x Ham khong lién tuc y = 1/x

1004 — y=x 40 — =i
7.5 30

5.0 1 20

2.5 10
> 0.0 > 0
=2.5 =10

-100 -75 -50 -25 00 25 50 75 10.0 -10.0 -75 -50 -25 00 25 50 75 10.0
X X

Hé sd tw do: Trong todn hoc, vidu, tacé hamséy = ax + b thib
chinh 12 hé s6 tw do. Néu khong c6 b, chi cé y = ax 1a mot dwong thang
ludn di qua goc toa do thi trong bai todn phan 16p, khi cin dich chuyén
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dwong thang dé chia cat dwgc nhiéu ddi twong nhit cé thé, ching ta
chi thwc hién dwoc phép xoay dwong thang quanh géc toa do va diéu
nay lam han ché kha nang phan 1&p. Nhwng véi b ching ta c6 thé dich
chuyén dugc dwong thing dén bat ky dau ching ta mudn, két hop véi
phép xoay, ching ta sé c6 kha niang tim ra dudng thang phan 16p tot
nhit. Day chinh la y nghia cua tir “tw do”.

Hidden layer: Tang an.

Histogram: Biéu d6 tin suit. Histogram dwoc dé cip trong cuén
sach nay 1a mot dic treng cia anh dang biéu dd biéu dién s6 lwgng
diém anh twong &ng véi mic dd sang t6i cia birc anh sau khi chup.
Trong khong gian mau RGB (Red, Green, Blue) phd bién, histogram
mau sé do lwong tan suat xudt hién cia cac gia tri mau do, xanh 1a cay
va xanh dwong trong anh. Moi kénh mau trong khoéng gian mau RGB
c6 gia tri tr 0 dén 255, biéu thi cwong d6 cua mau twong ng.
Histogram mau thé hién mirc d6 phin bo cia cic gid tri mau nay
trong birc anh. Chinh vi diéu nay nén chung ta cé thé s dung
histogram dé lam dac trung phan biét gitta dnh nay va anh kia.

Huan luyén mé hinh: La quéa trinh trong d6 m6 hinh hoc may
dwoc “hoc” tir dit liéu. Ban chat ctia qua trinh nay la viéc cip nhit cac
tham s0 ctia mo hinh dé€ n6 cé thé dwa ra cac du doan chinh xac hon
trén dit liéu méi trong twong lai.

Khi bat d4u, cac tham s6 ctia m6 hinh hoc may thwdng dwoc khéi
tao ngau nhién hodc theo mot cach nao dé. Trong qua trinh huan luyén,
mo hinh st dung mot thuit toan t6i wu, vi du nhw Gradient Descent dé
diéu chinh cac tham s6 nay, nham gidm thiéu sai s6 gitta dw doan cla
mo hinh va gi tri thwc té trong tip dit liéu huin luyén.

Iterable: La mot cich thirc d€ duyét qua cac phan t trong mot
mang hoidc mot tp hop. N6 c6 thé dwoc biéu dién véi ma ngudn
Python nhw sau:

13-
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class MyIterable:
def init (self, n):
self.n = n

self.current =1

def iter (self):

return self

def next (self):
if self.current <= self.n:
result = self.current
self.current += 1
return result
else:
raise Stoplteration
# Vi du st dung iterable 1ap qua cac s tw nhién tir 1 dén 5:
iterable = MylIterable (5)
for number in iterable:
print (number)
Két qua chay:
1
2

K
Kénh cta dir liéu: La cic thanh phin riéng 1é ma mot don vi dir
liéu (nhw mot pixel trong hinh anh) dwoc chia ra, dai dién cho méot

14 -
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chiéu hodc mot gia tri khac nhau cta d it liéu dd. Vi du, moi pixel thwong
duoc biéu dién béi mot vecto ¢ ba gia tri (RGB) nén s6 kénh sé 1a 3.
Trong trudng hop anh den trang thi s6 kénh sé 1a 1.

Khong gian dac trwng: Tiéng Anh la “feature space”, lakhong gian
ma moi diém dir liéu trong tap dir liéu dwoc biéu dién dwdi dang mot
vecto dic trung. Moi chiéu cia khong gian nay twong rng véi mot dic
trung cu thé cta dir liéu.

Khong gian Euclid: Duwoc 14y theo tén nha toan hoc Hy Lap c6 dai
Euclid, 1a khdng gian cta tit ca cdc bd n so6 thwe (xq, x5, ..., x,). Cac bd
n s6 thwe nay thuwong dwgc goi la cac diém, va khong gian n-chiéu nay
thudng dwoc ky hiéu la R™.

Ky vong (xac suat): La gia tri mong d¢i hodc trung binh cia mét
bién ngiu nhién. N6 dwoc tinh bang téng cac tich gitra x4c suit xay ra
clia moi gia tri c6 thé clia bién v&i gia tri d6. Vi du, ching ta choi tro
doén xtic xic, néu doan tring s6 chAm modi lan chiing ta sé nhan dwoc
g4p 6 lan s6 tién dit cwoc. Chung ta chi c6 mot co hdi thang dwoc 6
dong nhung c6 dén 5 kha ndng bi thua mat 1 dong nén gia tri ky vong
khodn loi thu dwgec tir viéc dat cwoc 1 dong la:

6><1 + 1><5 ~ 0.17

L
Label: Nhan.

M

Mang no-ron: Hay mang no-ron nhan tao la mot mo hinh hoc
may lay cdm hing tir cau tric cia bo ndo con ngwdi, bao gom cac
tang no-ron két néi véi nhau dé nhan dir liéu dau vao, xtr 1y thong
qua cac trong s6 va ham kich hoat, r6i xuat két qua ra. N6 c6 kha
nang hoc tir dit liéu théng qua qua trinh huan luyén mé hinh.

Mién xac dinh: Hay tip xac dinh ciia m6t ham s6 la mién chira
nhirng gia tri ctia bién s6 lam cho ham sé d6 c6 nghia. Vi du, ham sé
1 7 RN 7 = \ N 2 7 z
f(x) = =c6 mién xac dinh 13 tit ca cac s6 thwc x khac 0.
X

_15-
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Model: Trong cudn sach nay 1a viét gon ctia md hinh hoc may.

M6 hinh hoc may: La tip hop cic thanh phan dwoc st dung dé
biéu dién mot thuat todn hoc may.

N

Nhan: Nhin hay nhin 16p 1a tén danh muc d€ gom cac dir liéu
cung loai.

o

One-hot vector: Trong hoc may va hoc sau, “one-hot vector” (hay
vecto one-hot) 12 mot cach biéu dién s6 hoc cia mot bién phan loai
(categorical variable). MOt vecto one-hot 1a mot vecto ma tit ca cac phan
tir déu bang 0, ngoai trir mot phan ti c6 gia trila 1, thé hién mot trong cac
trang thai hodc 16p cu thé cta bién phén loai.

Vi du, gid s chung ta c6 mot bién phéan loai cé 3 16p: “apple”,
“banana”, va “orange”. Mdi 1op c6 thé dwoc biéu dién biang mot vecto
one-hot nhu sau:

e “apple”:[1,0,0]
e “banana”: [0, 1, 0]
e “orange”: [0, 0, 1]

Trong cac vecto one-hot, chi c6 mot phan tir c6 gia trila 1, dai dién
cho 16p twong rng, va tit ca cac phan tir khac c6 gia tri la 0. Piéu nay
gitup cho viéc biéu dién cac bién phan loai trong cac m6 hinh may hoc
tré nén dé dang va hiéu qua.

OpenCV: Mot thw vién 1ap trinh xt ly anh.

Overfit: Qua khép. Thuat ngit nay mo td mét mo hinh hoc may qua
khép véi dir liéu hudn luyén hay noéi cich khac 1a qué nhay cdm véi cac
nhiéu ngau nhién, dan dén viéc né tré nén kém hiéu qua khi dw doan
véi dir liéu méi dwoc truyén vao. Hay 1dy mot vi du véi hinh bén dwéi:

_16 -



Cac thuat ngtr

Duong cong & hinh (a) qua nhay cdm v&i cac hinh tron nam xen ké
v&i cac hinh tam giac, dAn dén viéc né cé thé phan 1ép dwoc toan bd
cac hinh cta hai 1¢p. Tuy nhién, khi c6 mot hinh tam gidc den méi can
phan 1ép & hinh (c), dwdng cong nay sé phan n6 vao 1¢p hinh tron, mac
du hinh nay nén dwoc phan vao lép hinh tam giac. Puong phan lép
ching ta nén tim la dwdong cong tron & hinh (b) va (d), mac du né bo
qua hai hinh tron tai hinh (b) tuy nhién lai c6 thé phan 1ép t6t hon véi

dit liéu méi tai hinh (d).

P

Phi tuyén tinh: La mo6t khai niém trong toan hoc dung dé mo ta
md&i quan hé gitra cac bién trong mot ham sé khong thé biéu dién
bang mot duwdng thang trong do thi hai chiéu hodc bang mot siéu
phang trong khong gian nhiéu chiéu. Vi du y = f(x) = x2, y =

by

f(x) =sin(x) vay = f(x) = x — 2 X phan nguyén cta (%) deéu la
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TS. Luong Anh V{, Ta Van Diing

cac ham s6 phi tuyén tinh vi d6 thi ciia chiing déu la cac dwong cong
hodc zigzag.

Phwong sai: Trong ly thuyét xac suat thong ké, phwong sai cia
mot bién ngiu nhién 1a mot thwdc do sw phan tan ctia bién d6. Phwong
sai dwoc tinh bang gia tri trung binh cta cac binh phwong ctia chénh
1éch gitra gia tri cu thé va gia tri trung binh. Cong thic cla no la:

2 §v=1 (xi - :u)z
N

Trong do:
1. N 1as8 lwong cac mau trong tap dit liéu.
2. x;: La gia tri cha mAu thiy i.
3. w: La gia tri trung binh cta tap dir liéu.

Phuwong sai cling ham y céc gia tri cia bién thwong cach gia tri ky
vong bao xa.

Gia st chung ta c6 mot tip hop dir liéu la diém s6 cia 5 hoc sinh
(N = 5) trong mot bai kiém tra: {8, 7, 6, 9, 10}. D€ tinh phwong sai ctia
tap hop nay, ta thuc hién cac budc sau:

8+7+6+9+10 _
; =

1. Tinh gia tri diém trung binh u = 8

2. Tinh d6 léch ctia méi gia tri so véi trung binh x; — i, ta
c6:(8-8),(7-8),(6-8),(9-8),(10-8)=0,-1,-2,1, 2.

3. Binh phwong cac do6 léch (x;—w)? ta co:
02’ (_1)2'(_2)2' 12'22 = 0; 1;4; 1;4‘

4. Tinh téng cic binh phwong d6 1éch ta co6: YV,  (x; —
Wi=0+1+4+1+4=10.
5. Chia tong cic binh phwong d6 léch cho N =5, ta cé
1

phwong sai: 62 = ?0 =2.

Théng qua phuwong sai bang 2, ching ta c6 thé ndi rang diém cta
hoc sinh ¢é sy phan tan nhwng khong vweot qua xa so véi Ky vong diém
trung binh 1a 8.
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Cac thuat ngtr

Postman: Mot phan mém ho tro goi APL

S

Siéu phang: LA motkhong gian con n — 1 chia khéng gian n chiéu
thanh hai nira. Vi du, mot dwong thang chia mot mat phang thanh hai
ntra, mot mat phang chia mot khong gian ba chiéu thanh hai ntra
khong gian.

T

Training: Huin luyén mo hinh.

Tang 4n: N6 13 tAng ndm gitra tAng dau vao va tang dau ra trong
ciu tric cia mot mang no-ron. Dic diém chinh cia ting 4n 1a n6 khéng
tiép xdc trwc ti€p véi dir liéu dau vao hodc dau ra cudi cing ma thay
vao do, n6é xi ly dir liéu va tao ra cac dac trwng trung gian
(intermediate features) ma ting dau ra sau d6 st dung dé tao ra két
qua cudi cung.

D liéu da D liéu

dworc tinh daura
toan

Tang két ndi day dt: La mot ting ma moi nut trong ting nay dwoc
két ndi véi mdi nidt trong tang lién trirde va lién sau. Piéu nay c6 nghia
12 mdi dau ra cua ting trudc sé tré thanh dau vao cho tat ca cac nut
trong tang nay, va dau ra cla ting nay sé la dau vao cho ting lién sau.
Mot ting két noi day du cé thé dwoc minhhoa nhu sau:

Hé sb tw do

Trong s6 1

Trong s6 2

Trong s6 3
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Trong s6: La d6 quan trong cia mot dic trung cda dir liéu. Vi du,
trong mét rng dung hen ho, ngwdi tham gia sé quan tim dén gidi tinh,
mirc thu nhip va khoang cach dia ly thi ching ta c6 thé dat gidi tinh c6
dod quan trong la 1, mirc thu nhap 1a 0.8 va khoang cach dia ly 1a 0.5.
Trong todn hoc va hoc may, véi ham f(x,y) = ax + by c6 2 bién la
x va y thi trong sé & day la a va b. Trong cac cong thirc dwoc dé cap
trong sach nhw £ (x) = w; x® + w,x® thi trong s6 1a w, vaw,.

Tuyén tinh: La mot khai niém trong todn hoc mé ta moi quan
hé gitra cac bién 12 mot ham f(x) c6 thé biéu dién trén dd thi hai
chiéu 12 mot duwong thang hodc trong khong gian 13 siéu phang. Vi
duhamy = f(x) = ax + b 1a mdt ham tuyén tinh.

\'

Vecto: Hay “Vector”. Trong to4n hoc, vecto 1a mot doan thang c6
phuwong hwéng va dé 1én, trong giai tich thi vecto thuwdng dwoc biéu
dién bang mot bd s thuc (x4, x,,...,x,), trong d6 n 1a s6 chiéu cla
vecto.
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CHUGNG 1
GIOI THIEU VE Al

Trong chwong nay chung ta sé cing nhau tim hiéu vé:
1. Al'la gi?
2. Sw phét trién cta Al
3. M6 hinh (model) la gi?
4. Ngon ngir 1ap trinh Python.
5. Thw vién Matplotlib.
6. Thw vién NumPy.
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Al la gi?

Néu ban nghi Al 1a mét céi gi d6 giong nhw cac robot c6 kha nang
bién hinh, xuyén khéng vé qua khir d€ bdo vé cic nhan vat quan trong
thi hién tai, n6 chi c6 trong cac bd phim khoa hoc vién twéng ma thoi.

Al 12 viét tat ctia “artificial intelligence” hay “tri tué nhan tao”.
Pay la mot khai niém twong déi rong va triru twong. Vé co ban, né
thwong dwgc sit dung dé mé ta cdc phdn mém, may tinh hodc may
moc cé kha nang thwc hién mot cach tw dong cac tdc vu ma thoéng
thwong can dén tri tué con ngwdi. Cac tac vu phd bién c6 thé ké dén
la 14i xe tw dong, nghe giong ndi, hiéu ngén ngir tw nhién, phan tich
dir liéu, chan doan bénh...

Linh vuc Al trong khoa hoc may tinh tap trung nghién ctru va phat
trién cac thuat toan giup may tinh c6 thé thay thé hodc hd tro con
nguwdi nhan dién miu, du doan va ra quyét dinh, nham ting hiéu suit
trong cac cong viéc khac nhau. Cac thuat toan nay dwoc ap dung rong
rdi & rat nhiéu linh vuc tir cdng nghiép, y té, tai chinh cho dén gido duc
va giai tri.

Hai khai niém chinh trong l4p trinh Al ma ching ta cin quan tim
dé la:

1. Hoc may - Machine Learning.

2. Hoc sau - Deep Learning.

Hoc may bao gébm cac thuit toan cho phép mdy tinh giai cac bai
toan bang kinh nghiém (di liéu). C4c thuat todn nay hoc tir dir liéu dé
tim ra cdc mau va quy luat, tir d6 thwc hién cac dw doan hoic quyét
dinh ma khéng can 14p trinh logic chi tiét cho tirng nhiém vu cu thé.
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Cac thuat ngtr

Hoc siu 1a mot nhanh cia hoc may, st dung cac mé hinh nhiéu
tang, chi yéu la cdc mang no-ron (Neural Networks) dé xi ly dir liéu.
Cac mo6 hinh hoc sau c6 kha nang tw dong trich xuat dac trung tir dir
liéu phirc tap, gitp giai quyét cac bai toan kho nhw x Iy ngén ngir tw
nhién, nhan dién hinh anh va gigong noi.
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Su phat trién cla Al

Thoi diém truede cudi ndm 2022, trweére khi ChatGPT ra do, phan 16m
chuing ta van con kha mo ho vé Al va van chu yéu sir dung Google dé tim
kiém thong tin. Tuy nhién & thoi diém hién tai, thoi gian con ngwdi st
dung Google da giam di dang ké va thay vao do, ching ta st dung
ChatGPT dé tim kiém cAu tra 1&i cho cac ciu hoi cia minh. Diéu dé c6
nghia la Al da thwc sw di vao doi sdng cia con nguori.

Chung ta c6 thé sir dung biéu d6 cla Gartner dé hiéu vé giai doan

phét trién va nhan thic cac cong nghé mai clia ctia con ngudi va cu thé
la vé Al & nam 2023.

Hype Cycle for Emerging Technologies, 2023

APL-Cenric Sa
Open-Source Program Off
Gloud-Out t6 Edg

Al TRISH

Wiebhssembly (Wasm) ' &

Federated Machine Leaming
Industry Cloud Platforms

Interral Developer Portal

Cloud Sustainability

Homomorphies Encryption

Value Stream Mansgemert Platfarms.
Reinforcemert Leaming

Cloud Development Environmments
Craph Cata Science

Expectations

Al simulation
Causal Al

Postguantum Grypiogtaphy
Meure-Symbalic A
Augmanted FAROps

Generative Cybersacurity Al

Cybersecurity
Mash Architectura Peak of

Innovation Inflated

Trough of

Trigger Expectations  Disillusionment

Slope of Plateau of
Enlightenment

Productivity

Platesu will be reached:

© less than 2 yaars @ 2t05yeans @ 5010 years

gartner.com

Time

A more than 10 years
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Gisi thiéu vé Al

Trong biéu do6 nay, truc dirng thé hién sw ky vong vao sw phat trién

cac cong nghé m&i cia con nguwoi, con truc ngang thé hién cac giai doan
nhan thirc, trong do:

1.

Innovation Trigger (Sw d6i mé&i/Khéi dau): Pay 1a giai doan
dAu tién trong biéu do, khi cong nghé hoic khai niém mdi bat
dAu thu hut sw chu y ctia cac nha nghién cru, cdc nha phat trién,
va dbi khi ca truyén thong. O giai doan nay, cong nghé con dang
trong giai doan nghién ciru va phat trién, c6 it san phadm hoac
rng dung thyc té. Tuy nhién, tiém nang cua cong nghé thwong
la dé tai d€ ban tan va tranh lun soi ndi. Hién tai, nhiéu nhanh
cta Al da vwot qua dwoc giai doan nay.

Peak of Inflated Expectations (Pinh ctia nhitng ky vong phéng
dai): Trong giai doan nay, cong nghé méi thu hit dwgc nhiéu
sw quan tam va tham chi con dwgc quang ba manh mé. Cac cau
chuyén thanh céng va tiém nang cia cong nghé thwong dwoc
phong dai, dan dén viéc ky vong vé cong nghé nay ting cao.
Nguodi ta thwong tin rang cong nghé sé giai quyét dwoc nhiéu
van dé 1én va c6 tac dong dang Ké. Tuy nhién, thuc té€ thwong
khong nhw mong doi. Hién tai @ nam 2024, Al dang & giai doan
nay v&i nhirng thong tin lién tuc dwoc cap nhat va phéng dai.

Trough of Disillusionment (H6 siu ca sw v méng): Day la giai
doan ma nhirng ky vong cao tru¢c d6 bat dau gidm di khi cac
han ché, kho khan va that bai tré nén ro rang. Ngwoi tiéu dung,
nhitng nha diu tw céng ching... c6 thé tré nén that vong véi
cong nghé va sw quan tAm bat dau gidm. Nhiing van dé nhu chi
phi, ky thuat hoic thuc tién c6 thé gay ra sw v& mong. Ca nhan
ching t6i nhan thiy giai doan nay dang din hién htru khi cac
trng dung ctia Al ngoai ChatGPT phuc vu chi yéu cho muc tiéu
ca nhan la thanh cong thi cac &rng dung khac dwoc ap dung dé
phuc vu cac dv an thuc té nhw chidm séc khach hang lai c6 két
qua kha tiéu cuc khi Al van chwa thuc sy than thién dé khach
hang cdm thiy dwoc sw ton trong va hiru ich véi minh so véi
nhan vién la con nguoi.
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4. Slope of Enlightenment (Déc cta sw khai sang): Giai doan
nay danh dau sw phuc hoi cua cong nghé. Cac cong ty va nha phat
trién bat dau hiéu rd hon vé cac rng dung thuc té cia cong nghé va
tim cach giai quyét cac van dé gap phai trong giai doan trwéece. Sy
nhén thirc va thong hiéu vé cong nghé dan dan cai thién, nhiéu tng
dung thuc tién bat dau xuit hién.

5. Plateau of Productivity (Cao nguyén cua sw hiéu qua): bay
la giai doan cudi cung ctia biéu d6, khi cong nghé da dwoc chip
nhan rong rai va bat ddu mang lai gia tri thwc sw. Cac san phdm va
dich vu dwa trén cong nghé nay da tré nén pho bién va dwoc trién
khai trong nhiéu linh vwc khac nhau. Lic nay, cong nghé da dwoc
kiém chirng va tré thanh mét phan cla cudc séng hang ngay vdi
nhiéu rng dung thwc té va thanh cong.
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M6 hinh (model) 13 gi?

M6 hinh Al la mot thuat toan hoac mot tap hop cac thuat toan dwoc
st dung d€ mo phong, dai dién hodc gidi quyét mot nhiém vu cu thé
trong linh vuc tri tué nhan tao (Al). M6 hinh Al thwong dwoc xay dung
dwa trén dir liéu va c6 kha nang hoc tir dir liéu d6 dé tw diéu chinh va
cai thién hiéu suit.

C6 nhiéu loai m6 hinh Al khic nhau, mot sé tiéu biéu bao gom:

1. Cac mo6 hinh str dung x4c suit théng ké va cac quy tic “néu-
thi” dwoc xac dinh béi chuyén gia.

2. Cac md hinh hoc may truyén théng, vi du nhw cac thuét toan
hoc c6 gidm sat: Support Vector Machine, Cay quyét dinh, Random
Forest... va cac thuat toan hoc khong giam sat: K-means
Clustering, Hierarchical Clustering, DBSCAN...

3. Mang no-ron nhan tao (Artificial Neural Networks - ANN):
Pay 1a mét loai mo6 hinh dwoc 14y cdm hirng tir ciu tric ctia ndo
nguwoi. ANN thuwong dwoc st dung trong cac nhiém vu nhw nhan
dang hinh anh, dich ngdn ngit va du doan chudi thoi gian.

4. M6 hinh hoc sau (Deep Learning Models): Pay la mot dang
cia ANN véi nhiéu ting 4n, cho phép mé hinh hoc dwoc cac dic
trung phikc tap va triru twong tir dix liéu dau vao.

5. M6 hinh hoc tang cwdng (Reinforcement Learning Models):
Loai m6 hinh nay tap trung vao viéc hoc tlr trai nghiém thong qua
viéc twong tac véi moét moi tredrng va nhin phan hoi dwa trén hanh
dong ciia mo hinh. Cac wng dung ctia moé hinh hoc tang cwong bao
gom viéc diéu khién robot, choi tro choi va quan ly tai nguyén.
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6. Cac dang md hinh khac nhw md hinh hoc biéu dién
(Representation Learning), m6 hinh hoc thoi gian thye (Online
Learning Models), md hinh hoc d6 thi (Graphical Models), hé
théng logic mo (Fuzzy System), hé thong lai (két hgp nhiéu
phwong phap Al).

Cac m6 hinh nay dwoc str dung dé giai quyét cac nhiém vu dw doan
nhw phan 16p di liéu, dé xuit dir liéu twong dong, nhin dién hinh anh,
Xt Iy ngodn ngit tw nhién, phat hién gian lan...

Mobi loai mé hinh Al ¢6 wu diém va han ché riéng va viéc lwa chon
moé hinh phu hgp phu thudc vao yéu ciu cu thé cta bai toan va dic
diém cua dir liéu cu thé.
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Ngbn ng |1ap trinh Python

Chung t6i mong mudn ban sé tim hiéu ngdn ngir Python vi n6 1a
mot trong nhirng ngén ngit phd bién nhit trong linh vuc Al Trong
cuon sach nay ching ta ciing sé st dung Python.

DéE c6 thé1ap trinh bang Python, trudc tién ching ta sé can cai dit noé.
Phién ban Python 2 da qua cii, viy nén ban sé can cai Python 3 theo duwong
lién két nay: https://pythontest.com/python/installing-python-3-11/.

Tiép theo ban sé can lwa chon mot cong cu lap trinh, & diy ching
t6i dé nghi ban st dung cong cu Visual Studio Code (VSC), ban c6 thé
tai xuodng tai day: https://code.visualstudio.com/ va cai dat.

Python 1a mot ngdn ngit thong dich twong d6i dé hoc v&i ci phap
cling twong d6i don gidn. Ching ta hay bat dau v&i chwong trinh “Hello
World”. Pau tién ban hiy tao ra mot thw muc lam viéc dé lwu trir cac
ma nguén Python, (hdy néi ban dat tén né 1a Al), sau d6 ban hidy mé
VSC va tim dén thuw muc Al, tao mot tip tin c6 tén hello-world.py, sau
d6 thém ma nguodn vao tip tin nay nhw sau:

print ("Hello World")

Tiép theo, ban cé thé di chuyén dén phan trinh thwc thi (Trén hé
diéu hanh Mac va Linux 13 “terminal” va trén Windows la “cmd”) & phia
dwéi VSC va gb 1énh:

python3 hello-world.py

Ban sé thiy két qua hién ra:

Hello World

Chic mirng! Ban di cai dit moi trwong phat trién Python thanh
cong va chay dwoc chwong trinh dau tién.
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Tiép theo, ching ta ¢ thé kh&i tao mot ham tinh tong. Hay trd lai
VSC va tao mot tip tin c6 tén sum.py véi ma nguén nhw sau:

# Pinh nghia ham tinh tdng
def sum(a, b):

return a + b
# Tinh va in ra két qua
print (sum(l, 2))

Hay thwc thi 1énh python3 sum.py tai trinh thyc thi va ching ta sé
nhin dwoc két qua la 3.

Théng qua ma ngudn, chung ta c6 thé thdy mot ham cta Python
dwoc bat dau bang tir khda def va khong can phai quy dinh kiéu tré ve.

Ngoai 1ap trinh hwéng ham thi Python ciing ho trg14p trinh hwéng
déi twong va chung ta ciing c6 thé tao ra cac 16p dé “déng gbi” lai cac
thudc tinh va ham néu can. Gia s chidng ta cin tao ra mot lép mo ta

mot nguwdi, cé thé tao mot 1ép Person nhw sau:

class Person:

def init (self, name="", age=0):
self.name = name
self.age = age

def to string(self):

return "name: " + self.name + ", age: " +

str(self.age)

Mot 16p trong Python cling dwgc bat dau bang tir khoa class twong
tw nhw cac ngon ngit khac, ham tao dwoc mac dinh la__init_ véitham
s6 self cling gibng nhw con tro this trong C++, Java hay C# va cac tham
s6 khac c6 thé mac dinh gia tri. Lép Person nay c6 hai thudc tinh 1a
name va age dai dién cho tén va tudi, mot ham to_string dé tra vé thong
tin ngwoi dung dwéi dang chudi.
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