KIEU DU LIEU DANH SACH
(LIST)




DAT VAN DE

= Bai toan: Nhap 5 sb nguyén tw
ban phim, tinh va dwa ra man
hinh trung binh cdng cia 5 so
nay.
= Nhan xét chwong trinh:
e S dung mdi bién dé lwu mét gia tri
« Doi hdi nhiéu tén bién khac nhau
» Chuong trinh dai, phrc tap va co thé
gay ra loi
e Lwu 1000 gia tri?
» Giai phéap: két hop di liéu trong mot
kieu dir liéu don? => Danh sach

 Chwong trinh:

def trung_binh_cong():

prlnt( 'Nhap 5 sO nguyén: ")

al = int(input("S6 thi nhat: "))
a2 = int(input("Sé tha hai: "))
a3 = int(input("So tha ba: "))
ad = int(input("So tho tu: "))
a5 = int(input("So tha nam: "))

return (al + a2 + a3 + a4 + a5)/5

print(f"Trung binh cong cia 5 s6 da nhdp: {trung_binh_cong():

2F31")




NOI DUNG

» Khai niém va mét so6 thao tac co ban trén danh sach
» Khai niém va khai bao kiéu di¥ liéu danh sach
 Truy cap dén cac phan ti trong danh sach
« M6t sO phép toan va ham trén danh sach
« M6t sO thao tac nang cao trén danh sach
* Duyét danh sach
« Thém mdt phan t& vao danh sach
« X6a mét phan tlr khdi danh sach
. Lay cac phan ti lién tiép trong danh sach
» Danh séach 2 chiéu




KHAI NIEM VA KHAI BAO

KIEU DU LIEU DANH SACH




KHAI NIEM DANH SACH

Danh sach: cau trdc di¥ liéu co thé lwu trlr dwoc nhiéu gia tri dwdi
cung mot tén bién.

Danh sach dwoc tao ra (khoi tao) thong qua phép gan gia tri nhw
sau:

1st = 1[4, 5, 7, 9, 10]
l1stl = [“Hoa”, “Lan”, 1, 8]

Cac phan tlr trong danh sach dwoc chra trong cdp ngoac [ ], hai
phan t& cach nhau b&i dau phay.




KHAI NIEM DANH SACH

» Cac phan tlr cla danh sach co thé co kiéu di liéu khac nhau.

» M@Gi phan t&r c6 thé la hang sb, hang chudi ki tw, bién, biéu thirc,
hoac mot danh sach khac

fruits = [“banana”, “apple”, “orange”]
print (fruits)
mixed lst = [“Lan”, “Ha noi”, [31, 8], 90]

print (mixed 1st)




TRUY XUAT CAC PHAN TU CUA DANH SACH

» MOGi phan tl cia danh sach dwoc truy xuat théng qua chi so (index)

« Co0 hai cach danh chi so
« Chiso duwong: tir 0 (phan t& dau tién) dén n — 1
* Chisb am: tlr -n dén -1 (phan t&r cudi cung)
Trong do n Ia sé lwong phan ti trong danh séch

Day chi s6 dwong

1 % 4 5 6

= \Vidu 0
- a=[10, ‘abc’, 30, 40, ‘cntt’, 50, 80] D |rabe | 59 | 49 [T ] 59 | 8
- Chi sb clia a biéu di&n nhw hinh bén e
= Truy xuat t&¢i mot phan tw: 201 = al.7] = 10 X\ ’
ten danh sach[chi so] a[4] = a[-3] = ‘entt’ Ddy chi's6 am
al6] = a[-1] = 80




TRUY XUAT CAC PHAN TU CUA DANH SACH

» Chi s0 trong [] c6 thé 13

- M6t s6 nguyén: a[10], a[-5],..

. M@t bién kiéu sb nguyén: a[x], a[yl, a[il,...

M@t biéu thire c6 gia tri s6 nguyén: a[x + 1], ay * 5],...

« M6t I&i goi ham cé gia tri trd vé 1a mét s6 nguyén: a[max(x, y)]

« M@t phan t&r cé gia tri s nguyén clia mét danh sach khac (hodc cung danh séch):
a[[b[5]], a[a[10]],..

e Khi chi sd CO Sip tham gia cua cac bién, gia tri cta chi s6 dwoc tinh dwa trén gia tri
cla cac bién tai thoi diém tinh.

= Lwu y Gia tri cla chi sO vwot ra ngoai pham vi chi s6 clia danh séach thi
sé xay ra loi

« Danh sach cé n phan t& thi pham vi chi s trong doan: [0, n-1] va [-n, -1].




TRUY XUAT CAC PHAN TU CUA DANH SACH

= Caclénh ¢
hinh bén
cho két qua
& gi?

w M

L = X

nm un nu
— = un
N ®

print(a[5])

print(a[x+2])
print(a[2-y])
print(a[x + y])
print(afa[-3]1)
print(afaf[a[2]]])

print(a)

"python’, 10,

»»> print(a[s5])

python
»>»> print(a[x+2])
why

»»> print(a[2-v])

>>> prlnt(a[x + y])

aceba k {mo recent call last):

<Py h

= 1Tl
Fi , line 1, in
IndexErr lisat '_':1.-]'-'.'-: out of rang

>>> prlnt(a[a[ 311)
eba recent

:ilo p} I dul
TypeEr list 'f"-'i'::r-*.': must be tege
>>> pP1nt(a[a[a[2]]]}
.-r.-; {most recen call last) :
1u E.T shell>"™, '_.::!u 1, in <module>
In l :XErr li=zt index out of range

> prlnt(a}
[2, 4, &, 'end',

8, "python', 10,

.Wh}'lr

‘'why', 12, 20]

12,

20]




DUYET DANH SACH

» Duyét bang gia trin

» Duyét bang chi so
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DUYET DANH SACH

= Duyét danh sach la thao tac quan trong khi str dung danh sach

= Duyét la thao tac thdm cac phan ti ciia danh sach theo mét thir tw
nao do

= CO hai cach duyét danh sach
« Duyét truc tiép qua tirng gia tri ctia phan tlr bang vong lap for
« Duyét théng qua chi sb cla phan tlir bang vong lap for/while

10 |‘abc” | 30 | 40 | ‘entt’ | 50 | 80
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DUYET QUA TUNG GIA TR] CUA PHAN TU

= \Vidu:

OCooNOUVTE WNRK

1st a = [2, 4, 6,

‘end', 8,

‘python’, 10,

#duyét theo chiéu xudi tUr dau danh sach

for item in 1lst_a:
print(item)

#duyét theo chiéu nguoc tu cudéi danh sach
for item in reversed(lst_a):

print(item)

‘'why', 12, 20]

Két qua

2 20
4 12
& why
end 10
8 python
python 8
10 end
why 6
12 4
20 2

« Ham reversed(lst) tra vé mdt danh sach cé cac phan tir co thir tw
ngwoc voi danh sach Ist

» S dung ham reversed() ctia Python dé duyét danh sach theo chiéu

nguwoc
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DUYET DANH SACH THONG QUA CHIi SO CUA PHAN TU

= Vidu: Két qua

1 1lst a=1[2, 4, 6, 'end', 8, 'python', 10, 'why', 12, 20] 0: 2 9: 20

5 1: 4 8: 12
~ . o 21 © .

3 #duyét theo chiéu xudi 3: end é: TSY

4 for 1 in range(len(lst_a)): 4: 8 5: python

5 print(f"{i}: {lst_a[i]}") 5: python 4: 8

6 6: 10 3: end
. . 1: why 2: 6

7 #duyét theo chiéu nguogc g: 12 1: 4

8 for 1 1in range(len(lst _a)-1, -1, -1): 9: 20 0: 2

9 print(f"{i}: {lst_a[i]}")

» Ham len() ctia Python dé Iay so lwong phan tl trong danh séch
« Cach nay giong véi duyét mang 1 chiéu trong Pascal/C++
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MOT SO TOAN TU VA HAM VOI DANH

SACH

 Toan tu *, 1n, +

e Mot s6 ham thong dung




CAC PHEP TOAN TREN DANH SACH

+ Ist =Ist1 + Ist2 Tao danh sach Ist bang cach ghép Ist1 va Ist2 véi
nhau

* Ist = Ist1 * n Tap danh sach Ist bang cach 1ap lai danh sach Ist1
nlan

in X in Ist Kiém tra phan tt x c6 trong danh séch Ist khéng,
néu co thi két qua True, ngwoc lai False

not in x not in st Nguwoc voi phep toan in
IS Ist1 is Ist2 Kiém tra hai danh sach c6 chung mét dia chi khéng
— Ist1 == Ist2 Kiém tra hai danh séach c6 bang nhau

- Ist1 = |st2 Phép gan danh sach Ist2 cho Ist1
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Vi DU

O oo~ b wpM

=
®

ad =

b = [40, 70]
c=a+b
print(c)

C =c¢C + [990]
print(c)
c=c¢c*3
print(c)

[10, 20, 30]

[10,
[10,
[10,

20,
20,
20,

30,
30,
30,

40,
40,
40,

710]
10,
10,

90]
90,

10,

20,

30,

40,

10,

90,

10,

20,

30,

40,

10,

90]
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CAC HAM LAM VIEC VOI DANH SACH
. Hm |  Ynghia

list([sequence]) Tao mdt danh sach dwa trén cac tham sb

len(Ist) Tra vé s lwong cac phan tir trong danh sach Ist
sum(lst) Tra vé tbng cac sb trong danh sach Ist
Tra vé True néu co it nhat mdt gia tri Boolean trong danh séach Ist 13
any(lst) True
all(st) Tra vé True néu tat ca cac gia tri Boolean trong danh séach Ist 1a
True
max(lst) Tra vé gia tri I&n nhat trong danh sach Ist
min(Ist) Tra vé gia tri nhd nhat trong danh sach Ist
sorted(Ist) Tra vé mot danh sach méi da dwoc sap xép
Tra vé mét danh sach c6 cac phan tir cé thi tw ngwoc véi danh

reversed(lst) sach Ist

del(Istfindex])  Xo&a phan t& & vi tri index trong danh sach Ist
17




Vi DU

>>> A = [6, 3, 9, 24, 5, 8]
>>> max(A)

>»> A = [4, 9, 'sunny', 9, 'cloudy', 20, 8, 'windy']
>>> sum(A)
Traceback (most recent call last):

24
File "<pyshell>", line 1, in <module>
>>> sum(A) TypeError: unsupported operand type(s) for +: 'int' and 'str'
55 >>> max(A)
_ Traceback (most recent call last):
>>> B = sorted(A) File "<pyshell>", line 1, in <module>
>>> B TypeError: '>' not supported between instances of 'str' and 'int'
[3, 5, 6, 8, 9, 24] >>> del(A[4])
>>> A >>> A

[6, 3, 9, 24, 5, 8]

>>> del(A[3])
53> A

[6, 3, 9, 5, 8]

[4, 9, 'sunny', 9, 20, 8, 'windy']
>>> B = sorted(A)

Traceback (most recent call last):
File "<pyshell>", line 1, in <module>
TypeError: '<' not supported between instances of 'str' and 'int'
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THEM PHAN TU VAO DANH SACH

= S dung phép toan +
= S dung phuwong thirc append

= S dung phwong thirc extend
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SU DUNG PHUONG THUC APPEND

» Phuwong thirc append: thém mot phan t&r m&i vao cudi danh sach
hién tai

Cu phap: <tén_ danh_sach>.append(<phan t&>)
= Vidu:

a—liSt - [Ialj Iblj ICIJ Idlj IE']
) a_list.append('f') #Addf
a_list

['a", b, 'c’, 'd", 'e', 'f']
n_list = [10, 20, 30, 40]

) n_list.append(50) # Add 50
n_list

[10, 20, 30, 40, 50]
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PHUONG THUC EXTEND

 Phuwong thirc extend: thém mot danh sach hoac moét phan t& vao
sau danh sach hién tai

Cu phap: <tén_danh_sach>.extend(<danh sach hoac phan twr>)
= Vidu:

1 list1 =['a', 'b", 'c']
) list2 = [1, 2, 3]

3 listl.extend(list2)

4 1istl

['a', 'b', 'c', 1, 2, 3]
1 listl.extend('d")

2 listl
[a', 'b", 'c¢', 1, 2, 3, 'd']

21



KHAC BIET GIO’A APPEND VA EXTEND

listl = [11, 22, 33, 4]
) 11st1.append([55, 66])
list]

[11, 22, 33, 4, [55, 66]]

listl = [11, 22, 33, 4]
) l1st1.extend([55, 66])
list]

[11, 22, 33, M, 55, 60]
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XOA PHAN TU’ KHOI DANH SACH

= S dung ham del
= S dung phuwong thirc pop
= S dung phuwong thirc remove
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PHUONG THU'C REMOVE/POP

» Phwong thirc pop: Tra lai gia tri phan tl cudi cung va x6a no trong
danh sach.

n_list = [1e, 20, 30]
2 print(n_list) # print the entire items

[1a, 28, 38]
1l n = n_list.pop()

print('n =', n)
3 print{'n_list =', n_list)

n= 3@
n_list = [108, 28]

 Phuwong thire remove: xoa mot gia tri trong danh sach

n_list = [11, 22, 33, 44, 55, 66]
) print{n_list)

n_list.remove(44)
print(n_list)

(11, 22, 33, 44, 55, 66]
[11, 22, 33, 55, 66]
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LOI XAY RA KHI S DUNG PHUONG THU'C REMOVE

= L&i xay ra khi x6a phan t& khéng co gia tri nam trong danh sach

n_list = [11, 22, 33, 44, 55, 66]
2 print(n_list)

4 n_list.remove(88)
5 print(n_list)

[11, 22, 33, 44, 55, 66]

YalueError Traceback (most recent call last)
<ipython-input-46-e5b8ba8b9713> in
2 printin_list)

-—==> 4 n_|ist.remove(88)
5 print{n_list)

VYalueError: list.remove(x): x not in list
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LAY CAC PHAN TU LIEN TIEP TRONG DANH SACH

= Cu phap: <Tén danh sach>[start:end:step]

» Tra vé danh sach gom céac phan t& tir chi so start dén chi s6 end-1
trong Tén_danh_sach.

Chi sé [0] [3] [6] [7]

‘IE:IIIIH!I‘IIIII

a_list

IIHII

1] [2] [3] [41
I g
I I
I I
I I
I I
I I
I I
1 20 30 40 50 |

Két qua cua b_list = a_list[1:5]

b_list

26



Vi DU

| a_list = [10, 20, 30, 40, 50, 60, 70, 80]
2 a_list[1:5]

(20,

30, 40, 50]

| a_list[0:5]

[10,

20, 30, 40, 50]

| a_list[1:]

[20,

30, 40, 50, 60, 70, 80]

| a_list[:5]

[10,

20, 30, 40, 50]

| a_list[:]

[10,

20, 30, 40, 50, 60, 70, 80]
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PHUONG THUC LAY CAC PHAN TU TRONG DANH SACH

Cu phép

a_list[start:end] Tra vé danh sach gém cac phan ti tir start t&i end-1
a_list[start:] Tra vé danh sach gdm cac phan ti tir start t&i cuodi danh sach.
a_list[:end] Tra vé danh sach gom cac phan t& tr dau téi end-1.

a_list[:] Tra vé toan bd danh sach

Tra vé danh sach gdém cac phan tir cé chi sb start, start+step,
start+2*step,....start+t*step voi start + t*step < end

a_list[start:end:step]

= Python cho phép chi s6 am va buwdc nhay am.
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Vi DU MINH HOA




Vi du 9.1

« Bai toan: Nhap danh sach gom n so nguyén, hién thi danh sach theo
thir tw xudi va nguwoc, tinh va hién thi gia tri trung binh cta cac phan
tlr cua danh sach.

= Vi dU Cho sbé luong phan tu: 6
A[0] = 10
A[1] = 20
A[2] = 30
A[3] = 40
A[4] = 50
A[5] = 60
Diy s& 43 nhap theo chiéu xudi:

10 20 30 40 50 60

Diy s& 43 nhap theo chiéu ngugc:
60 50 40 30 20 10

TBC: 35.00
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Vi du 9.2

= Bai toan: Nhap diém Toan ctia 10 em hoc sinh trong 1&p, sap xép lai
danh sach diém theo chiéu khéng gidm, hién thi danh sach diém lén
man hinh; tinh va hién thi diém trung binh I&n man hinh.

= \Vidu:

Nhap diém toan cho 1lép:
Hoc sinh thua . b
Hoc sinh thua . b
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Hoc sinh thua
Danh sach diédm Toan di nhap:

(4.5, 5.0, 5.8, .3, 6.5, .7, 8.0, 8.5, 9.0, 9.4]
Pidm Toan trung binh cta 1lép: 6.97

L]
o

VOO0 =] Oy O s L [ O
EE @8 @8 E® && & &8 &8 @ &8
(S N o T8y B e I LN R o s T
. & ® 0w
0 =] L =

32



BAI TAP

= Baitap 9.1: Nhap vao mét day gom n s6 nguyén dwong, hay viét
chwong trinh thwe hién cac viéc sau:
» Tinh tdng cac sbd chan chia hét cho 3 c6 trong day
« Pém so lwgng sd nguyén to co trong day
« Pém so lwong sbd chinh phwong khac nhau co trong day

° Vl du Cho sb lugng phan tua: 8
A[0] = 6
A[l] = 13
A[2] = 8
A[3] = 9
A[4] = 13
A[5] = 16
A[6] = 9
A[7] = 19

= TDng cac 5u chdn chia hét cho 3 la: 6
b. $& lugng qu nguyén tb trong day la: 3
c. S& lugng sd chinh phuong khac nhau la: 2
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BAI TAP

= Baitap 9.2: Cho mét danh sach gobm ho tén day da cia mét I&p gom

n hoc sinh (n < 100), hay viét chwong trinh thwe hién céc viéc sau:

» Nhép n va ho tén ctia n hoc sinh t& ban phim (tén hoc sinh viét tiéng Viét
khéng dau)

« Dém xem cé bao nhiéu hoc sinh trong ho tén cé ch ‘h’ hoac ‘H’

« Dém xem cé bao nhiéu hoc sinh ¢é ho tén “Ngo Bao Chau”

» Sap xép lai danh sach theo chiéu gidm dan cda ho tén, hién thi danh sach
trwdc va sau khi sap xép Ién man hinh

+ Chuy: S dung ham dé Iap trinh 1& mot diém cdng
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DANH SACH 2 CHIEU




DANH SACH HAI CHIEU

= M0i phan tlr ctia danh séch la moét danh sach khac (goi la danh sach con),
cac danh sach nay cé thé co sé lwong phan tlr khac nhau.

* Khi cac danh sach con co sO lwong phan t& bang nhau thi twong dwong
mang hai chiéu/ma tran.

= Vidu matrix = [[100, 14, 8, 22, 711,
[ o, 243, 68, 1, 301,
[ 99, 21, 7, 67, 1121,
[115, 200, 70, 150, 8]]

- Pé truy xuat moi phan ttr, str dung cu phap: tén_danh_sachli][j], trong d6 i
la chi sO phan tr cua danh sach (chi s6 dong), jIa chi s6 ctia phan ttr cla
danh sach & dong i (chi s6 cot)
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DANH SACH HAI CHIEU

« Hinh dung danh séach hai chiéu giong
nhw ma tran & hinh bén, gia str cé n
dong, m cOt

» ChisOitr0dénn—1

» ChisOjtr 0 dénm- 1

» Vi du: hinh bén Ia danh sach gom 4
phan t&¢, mdi phan tl 1a mdt danh sach

gdm 5 sO nguyén, twong dwong voi ma
tran kich thuwéc 4 x 5.

matrix

100

14

71

243

68 | 1

30

90

21

112

115

200

70 1150

]=150

= 30
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DUYET DANH SACH HAI CHIEU

» S dung hai vong lap for Ibng nhau dé duyét danh sach hai chiéu

list_array = [[1, 2, 3], [4, 5, 6], [7, 8, 9]1]
for 1 in list_array:
for j in i:
print(j, end = ' ")
print()

[1, 2, 3], [4, 5, 6], [7, 8, 9]] : list_array

foriin list_array:
‘/f[1,2,3]:duchéntdﬁ

I Y
[== B S
T Y

forjini

= Duyét theo tirng hang, ttrng phan tlr cla danh sach:
« Vong lap for ngoai, gan tirng hang cua ma tran cho i
« \Vong lap for trong, hién thi mdi phan t& trén hang i
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DUYET DANH SACH HAI CHIEU

= CO thé duyét khi sO lwong phan t& trén cac hang la khac nhau

list_array = [[1, 2, 31, [4, 51, [71]
for i in list_array:
for j in i:
print(j, end = ' ')
print()

R S
LA M
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DUYET DANH SACH HAI CHIEU

« Duyét theo chi s6 clia cac phan tl trong danh séch

list_array = [[1, 2, 31, [4, 5], [71]
for i in range(len(list_array)):
for j in range(len(list_array[i])):
print(list array[i][j], end = ' ")
print()
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TAO DANH SACH HAI CHIEU

» St dung hai vong lap for 1dng nhau, s& dung phép coéng (+) dé
thém cac phan t&r vao danh sach

>
n =3
m= 4 A[O][O0] =1
A=T] af[o][1] = 2
afo][z] = 3
A[O][3] = 4
for 1 in range(n): A[1l]1[0] = 5
row = [] A[1]1[1] = &
for j in range(m): A[1]1[2] = 7
x = int(input(F"A[{i}][{j}] = ")) a[1][3] = 8
row = row + [x] A[2][0] = S
A=A+ [row] . _ .
A[2][1] = 10
A[2][2] = 11
for i in range(n): %[2] I
for j in range(m): 1 2 3 4
print(f"{A[i][§]}", end = * *) > & 7 8
print() 9 10 11 12
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TAO DANH SACH HAI CHIEU

« S dung phwong thirc .append() dé tao danh sach hai chiéu

>
" A[0][0] = 1
A =[] A[O]I[1] = 2
A[0][2] = 3
A[O][3] = 4
for 1 in range(n): A[1]1[0] = 5
=l A[1]1[1] = 6
for j in range(m): A[1]1[2] = 7
x = int(input(F"A[{i}1[{3}] = ")) a[1][3] = ©
row.append(x) A[2]1[0] = S
A.append(row) A[2][1] = 10
Al[2]1[2] = 11
for 1 in range(n): RLZ][3] = 12
for j in range(m): 1 2 3 4
print(f"{A[1][]]}", end = " ") > & 7 &
print() s 10 11 12
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TAO TU PONG CAC PHAN TU CUA DANH SACH

= CO thé nhap tw dong cac phan t&r (s0) cho danh sach mét chiéu, hai
chiéu bang cach str dung cac ham trong thw vién random

= \Vidu

import random

def RandomlListlD(n):
A =]
for i in range(n):

x = random.randrange(-100,1080)
A=A+ [x]

return A

n = int(input("Sé phan t& trong danh sach: ™))
listl = RandomlList1D(n)

print("Danh sach mot chieu vira duoc tao ra: ")
print(listl)

>r>

35 phidn t& trong danh sach: 5
Danh sach mdt chiéu viaa duge tao ra:
[2, —38, 45, -62, —-8]
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TAO TU PONG CAC PHAN TU CUA DANH SACH

import random

def RandomList2D(n, m):
A =[]

for i in range(n):
row = []
for j in range(m):
x = random.randrange(-100,100)
row.append(x)
A.append(row)

return A

int(input("So dong (n): "))
int(input("Sé cot (m): "))

n
m

matrix = RandomList2D(n, m)

for 1 in range(n):
for j in range(m):
print(f"{matrix[1][j]}", end = "
print()

>3

a8 dong (n): 3

a8 cot (m): 4

92 -79% -81 73
l1e -1 -93 -33
—-23 =T & &1
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Vi DU MINH HOA




Vi DU 9.3

» Bai toan: Hay nhap tw dong mot ma tran vuong bac n (n € [5, 195)),
moi phan t& 1a moét s6 nguyén thudc [-100, 100), tinh va hién thi tdng
cla cac phan tl trén dwdng chéo chinh va trén dwérng chéo phu

= \Vidu:

Ma tran wvudng bac 6: Ma tran wvudng bac 9:

658003 6713532505

6 98783 484094742

1 2470 8 90186 6503

0109 22 315707¢%6283

728434 857558516

1 96 3289 251484528

Téng trén dudng chéo chinh: 40 610153424

Téng trén dudng chéo phu: 21 418043452
038883041
Téng trén dudng chéo chinh: 41
Téng trén dudng chéo phu: 31
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BAI TAP THUC HANH




BAI TAP

= Baitap 9.3: Hay nhap tw dong mot ma tran kich thwéecnxm (n, m €
[5, 15)), mbi phan t& I& mot s6 nguyén thudc [-100, 100) va thuc
hién cac viec sau day
« Hién thj ma tran I&n man hinh
« Pém so lwong sb thude doan [-20, 20] c6 trong ma tran
« Pém sb lwong s6 nguyén dwong khac nhau co trong ma tran
* Tinh tich v6 hwéng cua dong thr k1 va k2 (k1 va k2 nhap tr ban phim)
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