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Tuan 1 - Tong hop kién thiic Buoi hoc sb 4

Time-Series Team

Ngay 8 thang 6 nam 2025

( B

Budi hoc s6 4 (Thit 6, 06/06/2025) bao gdm bén noi dung chinh:
e Phédn 1: Cdc léi thudng gdp trong Python
e Phan 2: Cdu tric va Cdch thic hoat dong vong ldp For

e Phan 3: Cdu tric va Cdch thic hoat dong vong lip While

e Phdn 4: Todn md rong va Ung dung vong lgp trong cong thic Todn hoc

Phan I: Cac 16i thudng gip trong Python

1 SyntaxError (Ldi cti phap)

Nguyén nhan: Viét sai ct phép, thiéu diu hoic sai cau tric cau lénh. Vi du:
print ("Hello world"
Stra:

print ("Hello world")

1.1 IndentationError (L&i thut dau dong)
Nguyén nhéan: Thut dau dong khong ding quy tic (Python yéu cau thut dau dong chinh xac). Vi
du:

def hello():
print ("Hi")

Stra:

def hello():
print ("Hi")

2 NameError (Lbi tén bién khéng dinh nghia)

Nguyén nhan: S dung bién ho#ic ham chua dudce khai bdo. Vi du:
print (x)
Stra:

x = 10
print (x)
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3 TypeError (Lbi kiéu dit liéu khong phit hgp)

Nguyén nhan: Thuc hién phép toin hodc goi ham véi kiéu dit liéu sai. Vi du:
"hello" + 5
Stwra:

"hello" + str(5)

4 ValueError (Lbi gia tri khong phit hgp)

Nguyén nhan: Gia tri truyén vao ham hgp 1é vé kiéu nhung khong hop 1y. Vi duy:
int ("abc")
Stra:

int("123")

5 IndexError (Ldi truy cip chi sb ngoai pham vi)

Nguyén nhan: Truy cap phan tit vuct qua chi s6 ctia list hodc chudi. Vi du:

1st = [1, 2, 3]
print (1st [3])

Stra:

print (1st[2])

6 KeyError (Léi truy cip khéa khong ton tai trong dict)

Nguyén nhan: Truy cdp key khong c6 trong dictionary. Vi du:

d = {uau: 1’ "b": 2}
print(d["c"])

Stra:

print(d.get("c"))

7 AttributeError (Ldi goi thudc tinh hodc phuong thitc khdng tén
tai)

Nguyén nhan: Goi phuong thitc hosic thudc tinh khong cé trén dbi tugng. Vi du:

x =5
x.append (3)

Stra:

1st = [5]
1st.append (3)
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8 ZeroDivisionError (Lbi chia cho 0)

Nguyén nhan: Chia mot s6 cho 0 trong phép todn. Vi du:

x =10/ 0
Stra:
if denominator != O0:
x = 10 / denominator
else:

print ("Khéng chia cho 0")

9 ImportError / ModuleNotFoundError (Léi import module)

Nguyén nhan: Module khong ton tai hodc chua dude cai dat. Vi du:
import non_existing_module

Stwa: Cai module ding hoac stta tén module chinh xéc.



N

N

Al VIETNAM aivietnam.edu.vn

Phan II: Vong lip For trong Python

1 Khai niém For Loop

Vong 1ap for cho phép lip qua cdc phan ti trong mot iterable (chudi, danh sich, tuple, dictionary, hay
range).

for i in range(5):
print ("hello")

Cau lénh For co ban

Két qua:

hello
hello

3 hello

hello

5 hello

AW N

2 CAu tric vong lip For
e Keyword: for
« Colon: Dau hai cham : sau for
« Indentation: Thut lénh 14 bat budc

o Iterables: String, Tuple, List, Dictionary, range()

3 Cach hoat dong cua For Loop
o Kiém tra xem da dich qua hét phan t chua.
e Thuec thi ciac lénh trong vong for.

o Khi hét dit liéu: thoat vong lip.

4 Vidu v6i vong lap For
Tinh binh phuong céc sb

for i in range(5):
print (ixi)

Két qua: 0 1 4 9 16

Tinh tong

total = 0

for i in range(5):
total = total + i

print (total)

Két qua: 0 1 3 6 10
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Tinh giai thira (factorial)

result = 1

for i in range(l, 5):
result = result * i

print (result)

Két qua: 1 2 6 24

5 Céac ham va tir khéa phd bién trong vong lip for

5.1 Ham range()

Ham range () trong Python dugc dimng dé sinh ra mét day sé nguyén, thudng ding trong vong lap for.
N6 khéng tao ra mdt danh sach that su ma tra vé mot doéi tudng range object — hiéu qua hon vé bo nhé.
5.1.1 Cu phéap

range (stop)
range(start, stop)
range(start, stop, step)

o start (tiy chon): Gid tri bat dau, mic dinh 1a 0.
« stop (bt budc): Gia tri két thic (khéng bao gém stop).

« step (tity chon): Budc nhay giita cic gid tri, mac dinh 1a 1. Cé thé 1a s6 Am.

5.1.2 Vi du s dung
for i in range(5):
print (i)

range(stop)

Két qua: 0 1 2 3 4

for i in range(2, 6):
print (i)

range(start, stop)

Két qua: 2 3 4 5

for i in range(1, 10, 2):
print (i)

range(start, stop, step)
Két qua:1 357 9

for i in range(5, 0, -1):
print (i)

Day s6 giam dan

Két qua: 5 4 32 1
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5.1.3 Chuyén range thanh danh sich

list(range(5)) # [0, 1, 2, 3, 4]

Ghi chii: Trong Python 3, range () sinh ra mot range object — khéng chiém nhiéu bé nhé nhu list
16m.

5.2 Tu khoa break

break diing dé thodt vong lip khi ding diéu kién.

for i in range(5):
if i ==
break
print (i)

Két qua: 0 1

Code truoc for

Da duyét

s 7. True
phan tu
cuoi cung?
False
Thuc thi cac cau 1énh break
trong for

Code sau for

Hinh 1: M6 ta hoat ddng vong lap For véi break

5.3 Tu khoa continue

continue bd qua vong lip hién tai va chuyén sang lan lap ké tiép.
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for i in range(5):

if 1 == 2:
continue
print (i)

Két qua: 0 1 3 4

Code truoc for

ba duyét
phan tir
cud1 cung?

True

False

continu€  Thye thi cac cdu lénh
—

trong for

Code sau for

Hinh 2: M6 ta hoat dong vong lap For vGi continue
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Phan II: Vong lip While trong Python

1 Khai niém vong lap While

Vong 1ap while thutc hién mot khéi 1énh lap di 18p lai **mién 14 diéu kién con ding (True)**. Khi diéu
kién tré thanh False, vong lap sé dung lai.

Code truoc while

. False
Condition

True

Thuec thi cac cdu 1énh
trong while

Code sau while

Hinh 3: CAu tric hoat dong vong lap while

2 CAu triic cd ban vong liap While

1 while condition:
2 # loop body

Céu tric vong lap while
Thanh phan:
o keyword: while la tit khoa bat budc.
e condition: Biéu thitc diéu kién (boolean).

e colon: Dau hai cham : sau dieu kién.
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« indentation: Céc cAu lénh bén trong vong lip phai dugce thut dau dong.

2.1 Vi du @ng dung vong lap While

i=20

while i < b5:
print (i)
i=1i+1

In ra cac s6 ti 0 dén 4

Két qua:

> W N =» O

Cach hoat dong cta vong lap:
1. Khéi tao gid tri ban dau (vi du: i = 0).
2. Kiém tra diéu kién i < 5.
3. Néu diéu kién ding:
e Thuec thi khéi lénh bén trong.
e Cap nhat gia tri i.
4. Quay lai budc 2 cho dén khi diéu kién sai.

5. Khi diéu kién sai — thoat vong lap — chay tiép phan code bén dudi.

3 Vong lap While v6i Tu khéa
Vi du: st dung while True va break

while True:

n = int(input ("Positive number: "))
if n > O:
break

Giai thich: Vong lip tiép tuc mai cho dén khi ngudi ding nhap sé6 duong — diing break dé thoét
vong lap.

Vi du: stt dung while True va continue

while True:

n = int(input("Negative number: "))
if n > O:
continue

Giai thich: Vong lip tiép tuc mai cho dén khi ngudi ding nhép s6 &m — ding continue dé tiép
tuc vong lap.
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Phan IV: Toidn md rong va Ung dung vong lip trong
cong thic Toan hoc

1 Gregory-Leibniz Series

Cong thitc GregoryLeibniz thuong dude sit dung dé xap xi gié tri ctia s6 © dudi dang:
1y+l

n (_
Wwél; % — 1

Tuy nhién, khi s6 lugng phan tit n tién dén vo han, céng thitc nay thuc su tré thanh mot dang
thic chinh xéac:

Ching minh:
Dua vao khai trién Maclaurin ctia ham arctan(z):

o (21
arctan(x) = g o 13:2Z+1, véi |z| <1
i
=0

[\

Khi thay z = 1, ta dugc:

()
arctan(l) = Z . ==
2+ 1 4

[\

Suy ra, nhan hai vé véi 4, ta co:

e (=
77_4122@41 ©)

S& dung vong lap for

n = 100000
pi =0
for k in range(n):
pi += (-1)*xk / (2 * k + 1)
pi *= 4

print (f"Approximate value of pi (for): {pi}")
Code Listing 1: Tinh gan ding 7 véi for

S& dung vong lap while

epsilon = le-6
pi =0
k=0

term = 1 # start loop

10
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while abs(term) > epsilon:
term = (-1)**xk / (2 * k + 1)
pi += term
k += 1

pi *= 4
print (f"Approximate value of pi (while): {pil}")
print (£"The number of loops: {k}")

Code Listing 2: Tinh gan ding 7 v6i while

So sanh
« V&i for: kiém soét sb lugng bude lap cb dinh.

« Véi while: kiém soat d6 chinh xac bang sai sb epsilon.

2 Nilakantha Series

Du cong thitc Gregory-Leibniz rat néi tiéng vi sy don gian, nhung toc do hoi tu clia né lai 1a mot nhuge
diém 16n. Pé khic phuc diéu dé, Nilakantha da dua ra moét chudi khac c6 téc d6 hoi tu tét hon, bat
dau tir s6 3 va lan lugt cong trir cdc phan s6 ¢6 mau 13 tich 3 s6 lién tiép:

4 4 4

— — ... 1
T=3t 33T 156 6.7.8 (1)

hay ta cé:
( 1)%+1 4
~3
T +Z (2i + 2)(2i + 3)(2i + 4)

Khi sb lugng s6 hang tién t6i vO han, biéu thitc trén tré thanh moét ding thicc chinh xéc cho sb
U

( 1)v+1 4 N
7_3+Z (2i + 2)(2i + 3)(2i + 4) ®)

Ching minh:

11
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Tit cong thite (*), ta can chimg minh:

o) (_1)i+1 -4 _
;(2@—1—2)(2@4—3)(2@4—4) =T )

Dé chting minh céng thtic trén, ta can c6 bo deé sau:

Khi m,n € N, tich phan Beta c6 thé dudc biéu dién dudi dang:

1 1.l
t"(1—-t)"dt = ———— 3
/0 (1-19) (m+n+1)! 3)
Ta dat:
e m=21+1
.7’1,:2

Ap dung cong thitc Beta:

/1t2,~+1(1_t)2dt<3> 2i+ 1120 2(2i +1)!
0

(2i+1+2+1) (20 +4)!

Mat khac, ta co:

, . . (20 +4)! 1 (2i + 1)!
2i+2)(2 2 +4) = - _
Qi+ = 0 T mir @i @D @it )
Do dé:
1 . 1
. 2(2i +1)! 1 1 -
21 —t)2at = = :—/t%“l—t?dt 4
/0 ( ) (2 + 4)! (20 4+2)(20 +3)(2i +4) 2 Jg ( ) )
< [ LA , S,z L 1
Mat khac, ta cé cong thtc khai trien Maclaurin cta T t2:
1 ° .
ke (=1, vt < 1
i=0
Nhan ci hai vé véi t, ta dudc:
t > L
T — Z(_l)thHrl (5)
i=0

T day ta c6 thé bién ddi chudi ban dau:

—0 (20 4+2)(2i +3)(2i +4) 52(—1) /0 211 — )2 dt

i =0
1 ! = 142141 2
:5/0 (Z(—m )(1—t) dt
=0
(_)lflt(l—t)th_—3+7r
2 )y 1+1¢2 4
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Vay ta co:
> (1) 3+

£ (2i +2) (20 + 3)(2i + 4) 4

)

hay cong thic (2) dang. (O)

S dung vong lap for

n = 100000
pi = 3.0
sign = 1

for i in range(2, 2*n, 2):
term = 4 / (i * (i+1) * (i+2))
pi += sign * term
sign *= -1

print (f"Approximate value of pi (for): {pi}")
Code Listing 3: Tinh gan ding 7 bang chudi Nilakantha (for)

S dung vong lap while

epsilon = le-8

pi = 3.0

i=2

sign = 1

term = 1 # 8khi ato & &bt d&iu vong Flp

while abs(term) > epsilon:
term = 4 / (i * (i+1) * (i+2))
pi += sign * term
sign *= -1
i+= 2

3 print (f"Approximate value of pi (while): {pil}")

print (£"The number of loops: {(i-2)//2}")
Code Listing 4: Tinh gan ding 7 bang chudi Nilakantha (while)

Ghi chua
o Chudi hoi tu nhanh hon chudi Gregory—Leibniz.

« Sit dung sai s6 epsilon dé kiém soat do chinh xéc trong while.

3 Quadratic Root

Chiing ta can giai quyét bai todn tim cin bac hai (square root) ctia mot s6 a > 0 bang phuong
phap Newton (Newton-Raphson). Dudi dang todn hoc, ta c6 thé phat bicu lai nhu sau:

13
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Tim nghiém duwong ctia phuong trinh:

Ta 4p dung phuong phip Newton dé tim nghiém ciia ham:
flx)=2°—a
bao ham:
f'(z) =2z
St dung cong thic lap Newton:

2 _
In+l = Tn — ff/((xn) :xn_u_ L (In'i'i)

Zn) 2v, 2 n

Tt cong thitc trén, ching ta can chitng minh day z,, hoi tu vé \/a khi n — oco. Hay:

lim 22 =a
n—oo

That vy, khong mat tinh tong quat gid st (z,,) hoi tu vé giéi han L > 0. Lay giéi han hai vé ciia cong
thitc truy hoi ta dudc:

1 a a
L:-(L —) oL =L+32

2 \" 1) T I
:Lz%:Lzza:limxnz\/aélimxiza

Do dé day (z,,) ton tai gi6i han.

1
Métkhéc,giésfrazoz%>0:>m1:§(m0+xi) >0
0

1 a
xn+1:§ xn+x_n

Doz, > 0= ﬁ > 0= xp41 > 0. Theo nguyén ly quy nap, ta co:

Gia st x, > 0, ta co:

r, >0 VneN

14
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Mit khéc, 4p dung bat ding thitc CauchySchwarz, ta c:

T +f /
n o g \/>:>~Tn+1>\/>

Ta xét hiéu:

2 n
Vi z, > y/a= = <\/a, do d6 ca hai vé deu nho hon z,, — \/a, suy ra:

$n+1—\/5=1<wn+;>—\/6 ;( f+—f>

Tny1 —Va < Tn —Va = 2nq1 < 2, = Dy gidm (2)
Tit (1) va (2), ta ¢ diéu phai chimg minh.  (0)

Dung vong lap for

a = 10
x =a / 2 # gia itr &khi ato
= 10 # 6s vong dlp

for i in range(n):
x = 0.5 % (x +a/ x)

print (£"sqrt ({a}) {x}")
Code Listing 5: Tim cin béac hai bang Newton-Raphson v6i vong lip for

Diing vong lip while vdi sai sb epsilon

a = 10
x=a/ 2
3 epsilon = 1le-8

11

while True:

next_x = 0.5 * (x + a / x)

if abs(x - next_x) < epsilon:
break

X = next_x

print (£f"sqrt ({a}) {x}")
Code Listing 6: Tim cin bac hai bang Newton-Raphson v6i vong lip while

15
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