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Cach dat tén

Tén dinh danh phai thé hién dwoc y nghia:

» Bién nguyén i, j, k lam bién chay trong vong 1ap;

» X, y ding lam bién toa do, hoac bién dai dién cho
cac so bat ky...

» Bién Iu’u,trCP q& liéu khac nén dat goi nh¢, tré,nh dai
dong: bién dém "count, dem, soTIuong...", bién trong
lwong “weight, trong_luong”, chiéu cao “height” ; ...

» Dat qua ngan nhu ¢ cho bién dém, hay w cho khéi
lwong, sé kho hiéu y nghta. bat tén qua dai nhw
"the_first_number, the_second number,..." cho sb
bat ky, sé dw thwra, redm ra.

Cach dat tén

Tén phai xac dinh dwoc kiéu di lieu lwu triv,

Phong céch |ap trinh tét Ia khi nhin vao bién thi xac
dinh ngay kiéu di» liéu va tén déi twong ma bién do
lwu triv.

Tén bién thuong |1a danh tir (t&n dbi twong) kém theo
tién t6 mang y nghia kiéu dir liéu. Bién dém sé 1an c6
thé dat iNumber, i la kiéu sb nguyén, strContent 1a kiéu
chudi, CPoint 1a 1&p Point...

C6 nhiéu quy wéc dat tén bién, co thé tham khdo mot
sb quy uwoc:

5/26/2022



Cich dit tén

Cu thé:

» Cu phap Hungary: hinh thirc chung ctia cu phap la
thém tién té chra kiéu di¥ liéu vao tén bién.

Tientd | Kiéu div lieu Vi du minh hoa

b Bool bool bEmpty, bChecked ;

c Char char cInChar, cOutChar ;

str/s String string strFirstName, strin,
strOut ;

in Integer int iCount, nNumElement ;

li long integer long liPerson, liStars ;

Cach dat tén

f Float float fPercent ;

d Double double dMiles, dFraction ;
if Input file stream |ifstream ifInFile ;

of Output file stream |ofstream ofOutFile ;

S Struct struct sPoint{...} ;

C Class class CStudent,CPerson

Déi v&i hang thi tat ca cac ky tw déu viét HOA.

Vi du:

#define MAXSIZE 100
const float Pl = 3.14 ;
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Cach dat tén cho ham

Ham bat dau voi ky tw dau tién viet thwong, céc ky tv
de‘;u ttr phia sau viét hoa, hoac cég tor péch nhau bang
dau _ (underscore) va khéng co tién to.

Diéu nay tuy theo ngdn ngi 1ap trinh.

Ham cé chwrc nang thwc hién mot nhié’m U, nén tén la
ddng tr hoac cum dong tw, thwdng bat dau bang cac
dong tw: get, set, do, is, make...

Vi du:

string setName();

int countElement(); void importArr();

Phong cach viét ma nguon
Canh |é& chuwong trinh:

Khi soan thao ma ngué‘n nén dung tab hoac 4 hay 8
khodng cach dé canh 1&. Théi quen nay gitp cho
chwong trinh dwoc ré rang, dé doc, dé quan ly.
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Phong cach viét ma nguon

Khéng nén Nén
void docFile (SV a[], int &n) void docFile (SV a[], int &n)
{ {
ifstream in: ifstream in; char* filename

char* filename="filein.txt"; in.open
(filename);

in>>n;

for(int i=0;i < n;i++)

{
in>>a[i].Masyv; in>>a([i].hoten;
in>>3a[i].diem;

}
}

="filein.txt";

in.open (filename); in >> n;
for ﬁnt i=0; i < n;i++)

{
in >> a[i].Masyv; in >>

a[i].hoten; in >> a[i].diem;

Phong cach viét ma nguon

S dung khoang trdng : chwong trinh sé& dé nhin hon

Khéng nén

Nén

int iCount =0 ; for(int

i=0;i<n;i++)

iCount++;

}

cout<<"Ket qua la:"<<iCount;

int iCount=0;
for(inti=0;i<n; i++)
{

iCount ++;

}

cout << "Ket qua la:" <<
iCount;
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Phong cach viét ma nguon

Tranh viét nhiéu I&nh trén mét dong.

Khéng nén Nén

if(@>5){b=a; a++} if (a>5)

Dinh nghia cac hang so.

Hang s0 thuong xuyén st dung nhung khong dinh
nghia, dan dén xuat hién nhirng sd khé hiéu trong
chwong trinh, dwgc goi la “magic mumber”.

Khéng nén Nén
#define MAX_LENGTH 100
for (int = 0; i < 100;i++) #define MAX_NUM 100

ali] = Rand (100);
for (int =0;i < MAX_LENGTH; i ++)
i] = Rand (MAX_NUM);
k = InputNum(); alil = Rand ( - )
intj=0; k = InputNum ();
while (Afj] 1= k && j < 100) |intj = 0;

j o+ while (a[j] 1= k && j <MAX_LENGTH)
j*
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Viét chii thich cho chwong trinh

Trong khi lap trinh can ghi chu thich cho cac doan ma
trong chwong trinh.

Viéc chu thich gitp hiéu ré rang va twong minh hon,
gilp dé hiéu khi quay lai stra ho&c cai tién chwong
trinh.

Giup chia sé va phat trién chwong trinh theo nhém lam
viéc.

Viét chi thich cho chwong trinh

Déi voi m6i‘hém va dac biét la cac ham quan trong,’
phtrc tap, can xac dinh va ghi chu thich vé nhirng van
de co ban sau :

+ Muc dich cia ham la gi ?

+ Bién dau vao ctia ham (tham sb) 1a gi ?

+ Céc diéu kién rang budc ctia cac bién dau vao (néu
co) ?

+ Két qua trd vé ctia ham la gi ?

+ Céc rang budc cua két qua tra vé (néu co).

+ Y twédng giai thuat cac thao tac trong ham.
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Viét chi thich cho chwong trinh

Khéng phai Iénh nao ciling chu thich, viéc chu thich tran
lan khéng c6 y nghia, con lam cho chwong trinh kho
nhin hon.

» Khéng nén chu thich cau Iénh don gian nay
//Néu nhiét d6 vwot qua mire qui dinh thi phai canh bao
if (nhietDo > nhietDoCB)

cout<<" Nhiet do vuot muc qui dinh";
//i 1a bién chay trong vong I&p for dé xac dinh cac chi
sb phan t& mang a.
for (inti=0;i<n;i++) cout<< a[i] ;

Biéu thic diéu kién

— Nén viét biéu thire diéu kién mang tinh tw nhién :
biéu thirc nén viét dwdi dang khang dinh, viéc viét
biéu thirc dang phu dinh sé lam kho hiéu.

— Viét cac |énh rd rang, téi wu sw thuwe thi ma nguén.

Khéng nén Nén
if (I(i <a) || (i >= b)) if (i>=a)]|| (i<b))
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Chia nho chwong trinh

Nén st dung chién lwoc " chia dé tri", nghia Ia chwong
trinh dwoc chia nhé thanh cac chwong trinh con.

Viéc chia nhé thanh cac chwong trinh con lam tang tinh
modun ca chwong trinh va ngudi 1ap trinh c6 thé tai st
dung ma code.

Lwu y: do dai méi chwong trinh con khéng nén vwot qua
mot trang man hinh dé 13p trinh vién cé thé kiém soat tdt
hoat ddng cua chwong trinh con do.

Bién toan cuc

Han ché dung bién toan cuc.

Nén han ché s dung bién toan cuc.

Khi nhiéu ham cting st dung mot bién toan cuc, viéc
thay doi gia tri bién toan cuc cﬂa’mét ham dan dén
nhirng thay doi khbng mong mudn & cac ham khac.
Bién toan cuc sé& lam cho cac ham trong chwong trinh
khéng dbc lap v&i nhau.
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Phan tich thuat giai

Khi giai mét bai toan, co nhiéu cach giai (giai thuat)
khac nhau, vi véy céq danh gia cac giai thuat do dé
chon giai thuat tot nhat.

Théng thwdng can c vao céac tiéu chuan sau:

» Giai thuat dung dan.
» Giai thuat don gian.
» Giai thuat thwe hién nhanh.

Phan tich thuat giai

Kiém tra tinh dang dan cla gidi thuat:

CéNi dét giéi thuat va thwc hién Yé’i mot §6 b6 dir liéu

mau, lay két qua so sanh v&i két qua can dat duwoc.

- Céch lam nay khéng chac chén vi giai thuat cé thé
dung v&i cac bo dir liéu da thir nhwng lai sai véi bd
d@ liéu nao do.

- Cach lam nay giup phat hién giai thuat sai, chwa
chirng minh dwoc la dung.

Tinh dung dan cua gidi thuat can dwoc chirng minh

bang toan hoc. Dieu khéng don gian véi bai toan phic

tap.
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Phan tich thuat giai

Chuwong trinh st dung it 1an thi yéu ciu thi 2 quan
trong nhat. Can giai thuat dé chwong trinh c6 két qua
nhanh chong, thoi gian thye hién chwong trinh khéng
dwoc quan tam vi chuong trinh chi st dung vai lan.
Chwong trinh st dung nhiéu lan thi can tiét kiém thoi
gian thyc hién chwong trinh, dac biét véi chwong trinh
can nhap dir liéu I&n, khi d6 yéu cau thi 3 sé dwoc
xem xét, con goi la hiéu qua thoi gian thwe hién cla
giai thuat.

Thoi gian thuce hién

Dé xac dinh hiéu qua thoi gian thwe hién gidi thuat: 1ap
trinh va do th&i gian thwee hién trén may tinh véi tap div
liéu vao.

Thoi gian thye hién phu thudc:

- Giai thuat

- Tap |Iénh cta may tinh,

- Chét lwong ctia may tinh

- Ki xao cua nguwoi lap trinh.

S phurc tap clia thoi gian thuc hién dwoc chdp nhan
nhw moét sw do lwdng sw thwe thi cha giai thuat.
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Thoi gian thuc hién

Th&i gian thye hién chwong trinh 1a ham T cda kich
thwéde div liéu vao, ky hiéu T(n) véi n la kich thwéce (d6
I&n) cha di liéu vao.

Vi du:

Chuwong trinh tinh tdng n ¢ thoi gian thuwe hién la
T(n) = c.n v&i cla hang sé. Thoi gian thue hién 1a
moét ham khong am, tec 1a T(n) 20V n = 0.

T(n) la th&i gian thwe hién chwong trinh trong trwdng
hop x4u nhét trén dir liéu vao cé kich thuwéc n, tirc la:
T(n) Ia thoi gian Ién nhéat dé thue hién chwong trinh
déi v&i moi di liéu vao cé kich thwéc n.

Ty suat tang

Ham khéng am T(p) c6 ty suat tdng (growth rate) f(n)
néu ton tai hang s6 C va N, sao cho T(n) < Cf(n) voi
moi n = N,.
C6 thé chirng minh réng “Cho mét ham khéng &m
T(n) bét ky, ta luén tim duoc ty suét tdng f(n) cta nd’.
Vi du:
1 véin=0
T(n) = 4 voin=1
(n+1)? véicacn > 1

PBat N, =1 vé‘1 C = 4 thi v&i moi n 21, dé dang chirng
minh dwoc rang: T(n) = (n+1)2 < 4n2 v&i moin = 1, tlrc
la ty suat tang cua T(n) la n? .

5/26/2022

12



Do phirc tap cia thuit toan

Cho mét ham T(n), T(n) goi la c6 dé phurc tap f(n) néu
tén tai cac hang C, N, sao cho T(n) < Cf(n) véi moi n 2
N, (ttre la T(n) c6 ty suét tang la f(n)) va ki hiéu T(n) la
O(f(n)) (doc la “6 cua f(n)’).

Vi du:

T(n)= 3n3 + 2n2 c6 ty suét tang la n3 nén T(n)=3n3 +
2n? 1a O(n3).

Lwu y: O(C.f(n)) = O(f(n)) v&i C 1a hang sb. Dac biét
O(C)=0(1).

Do phirc tap cia thuat toan

Do phirc tap cua giai thuat [a mot ham chan trén cla
ham thoi gian. Vi C 1a hang sb trong ham chan trén
khéng c6 y nghia nén co thé bd qua.

Ham thé hién dé phurc tap cé cac dang thuwong gap:
log,n, n, nlog,n, n2, n3, 2", nl, n". Ba ham cudi goi 1a
dang ham mi, cac ham khac goi la ham da thirc.

Mot giai thuat ma thi gian thwe hién cé d6 phire tap la
mot ham da thire thi chdp nhan dwoc tirc 14 c6 thé cai
dat dé thwe hién, con cac gidi thuat cé do phirc tap
ham mi thi phai tim cach cai tién giai thuat.
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Do phire tap cia thuat toan

Ky hiéu log,n thwdng cé mat trong dd phwrc tap nén sé

dung logn thay thé log,n cho gon trong cach viét.
Khi n6i dén doé phurc tap cta gidi thuat l1a noi dén hiéu
qua thoi gian thwe hién cia chwong trinh nén, co thé
xem viéc xac dinh th&i gian thyc hién cua chuwong
trinh chinh la xac dinh d6 phtrc tap cta giai thuat.

Cach tinh d¢ phirc tap

Qui tac cong

T1(n) va T2(n) la th&i gian thye hién cda hai doan
chwong trinh P1 va P2; va T1(n)=0(f(n)),
T2(n)=0(g(n)) thi th&i gian thyc hién cua doan hai
chwong trinh d6 néi tiép nhau la:
T(n)=0(max(f(n),g(n)))

Vi du: L&nh gan x:=15 tén mét hang thoi gian hay
O(1), Lénh doc di¥ lieu READ(x) tdn mét hang thoi
gian hay O(1).Vay th&i gian thyc hién ca hai Iénh trén
ndi tiép nhau 1a O(max(1,1))=0(1).
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Cach tinh d¢ phirc tap

Qui tdc nhan

Néu T1(n) va T2(n) 1a thoi gian thwe hién cla hai
doan chwong trinh P1va P2 va T1(n) = O(f(n)), T2(n) =
O(g(n)) thi th&i gian thuwc hién cia doan hai doan
chwong trinh d6 16ng nhau la T(n) = O(f(n).g(n)).

Qui tac tong quat

- Thoi gian thwe hién mdi 1énh gan, nhap/xuat 1a O(1).
- Th&i gian thwe hién mét chudi tudn tw cac [énh duoc
xac dinh bang qui tdc cong, la thdi gian thi hanh mot
lénh ndo dé lau nhat trong chudi 1&nh.

- Th&i gian thye hién IF 1a thoi gian kiém tra diéu kién
va thoi gian 1&n nhat thue hién khéi Iénh sau IF hodc
sau ELSE. Thudng thoi gian kiém tra diéu kién 1a
o(1).

-Thoi gian thwe hién vong I8p 1a téng (trén tat ca cac
lan I1&p) thoi gian thue hién than vong 1ap. Néu thoi
gian thyc hién than vong I&p khéng déi thi théi gian
thwe hién vong I&p 1a tich cha sb 1an 1&p v&i thdi gian
thwe hién than vong lap.
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Qui tic tong quat

Tinh th(‘)’i’gian’ thwe hién cﬂq giai thuat pubeeSort (N
bot) dé sép xép mang 1 chiéu a ting dan.
void BubbleSort (int a[], int n)

{
for(inti=0;i<n-1; i++) (1)
for(intj=n-1;j>1i; j--) (2)
i{f (af-1]1>al] ) (3)
intt = a[j-1]; 4)
afj-1] = alil; (5)
afi] = t; (6)

Y
Y

Qui tic tong quat

Toan bd chwong trinh gdm mét 1énh 1&p (1), 16ng trong
lénh (1) la 1&énh (2), 16ng trong lénh (2) la I&énh (3) va
I6ng trong I&nh (3) Ia 3 I&nh nbi tiép nhau: (4), (5), (6).
Tién hanh tinh dé phirc tap theo thi tw tir trong ra.

» Ca ba lénh gan (4), (5), (6) déu tén O(1) th&i gian,
viéc so sanh afj-1] > a[j] cling tbn O(1) thai gian, do
do 1énh (3) tdn O(1) thoi gian.

» Vong lap (2) thwe hién (n-i) 1an, méi lan O(1) do dé
vong lap (2) tdn O((n-i).1) = O(n-i). Vong lap (1) co i
chay tlr 1 dén n-1 nén thi gian thwe hién cta vong
I3p (1) va cling la dd phirc tap cua giai thuat la
T(n) = ¥itn— i) =222 = o(n?)
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Qui tiic tong quat

Chuy: Trqng tredng h(_)’p’vc‘)ng I‘ép khéng xac dinh
dwoc so lan lap thi phai lay so lan I&p trong treong
hop xau nhat.

Qui tiic tong quat
Xét giai thuat tim kiém tuyén tinh (Linear Search).
bool LinearSearch (int a[], int n, int x)

{
for (inti=0;i<n;i++) (1)
if(a[i] == x) (2)
return true; (3)
return false; (4)

}
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Qui tic tong quat

Céc 1énh (1) va (4) ndi tiép nhau, do dé dé phirc tap
ctia ham chinh 1a dé phirc tap I&n nhat trong 2 1énh
nay. Lénh (4) cé dé phwc tap O(1) do do dé phurc tap
cla ham Linear Search chinh la d6 phtrc tap cta Iénh
(1). Ldng trong 1&nh (1) 1a 1&nh (2), I&nh (2) c6 |1énh
I6ng 1a 1&nh (3). Lénh (2) c6 dé phirc tap l1a O(1). Trong
trwdng hop xau nhét (tat ca cac phan tlr cia mang a
déu khac x) thi vong lap (1) thwe hién n 1an, vay ta c6
T(n) = O(1.n) = O(n).

Ma tran

Tao ma tran trong Python bang cach s dung nested
list (danh sach 16ng nhau) va thw viéen NumPy.

Ma tran cé cau tric div liéu hai chiéu, trong do cac sb
dwoc sap xép thanh cac hang va cét. Vi du:

4 Columns
2 -5 —11 0
-9 4 6 13 3 rows
4 7 2 —2

Pay la matran 3 x4
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Ma tran

Nested list Ia dang danh sach 16ng nhau, nghia la mét
list 1a phan t& ctia mét list khac. Vi du:

A=[1,4,5,][8, 9]]

Néu in A[3] output 1a [8, 9].

Nested list thwdng dwoc dung dé trinh bay ma tran
trong Python. Vi du:

Danh sach nay 1a mét ma tran gdm 2 hang va 3 cot.

Nested list

Xuét phan t&r tv ma tran, chon hang ciia ma tran theo
cach théng thworng hodc dung chi sb kép, chi sb thir
nhat chon hang, chi sb thir hai chon cét. Vi du:
>>>A=[[1,4, 5 12],
[5,8, 9, O],
[-6, 7, 11, 19]]
print("A =", A)
print("A[1] =", A[1]) # Hang th& 2 cda ma tran
print("A[1][2] =", A[1][2]) # Phan t& ther 3 hang the 2
print("A[0][-1] =", A[0][-1]) # Phan t& cudi clia hang
thir 1
column = [J;
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Nested list

>>> for row in A:
column.append(row[2])
print("Cét thtr 3 =", column)
Output dwoc tra vé 1a:
>>>A=][1,4,5,12],[-5, 8,9, 0], [-6, 7, 11, 19]]
Al1]1=[-5, 8,9, 0]
Al1][2] =9
A[O][-1] =12
Coétthw 3 =[5, 9, 11]
Dung nested list d& biéu dién ma tran la cach théng
dung va thuwdng dung trong cac phép tinh don gian.
Cach hay hon la str dung thw vién NumPy.

Stt dung NumPy cho ma tran

NumPy la thw vién Python phuc vu cho viéc tinh toan,
hé tro kiu dir liéu da chiéu gitp cho viéc tinh toan,
lap trinh, lam viéc v&i cac hé co s& dir liéu thuan tién.
Dé tao mot ma tran st dung ndarray (viét tat |a array)
cua NumPy.
Array la dbi twong mang da chiéu moi phan tlr déu
cung 1 kiéu. Vi du:
>>> import numpy as np

a = np.array([1, 2, 3])

print(a)

# Output: [1, 2, 3]

print(type(a))

# Output: <class 'numpy.ndarray'>
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Install cac thw vién Python

Lwu y: trong Windows, mé ctra s6 CMD ( Command
Prompt): Iénh kiém tra version

>python —version # >pip -v

Lénh cai thw vién: pip install, kiém tra thw vién: pip list
>pip install numpy # thw vién toan hoc

>pip install matplotlib # thw vién vé dé thi

>pip install scipy # thw vién toan dai s6, x& ly anh . . .
>pip install opencv-python # thi giac may tinh

>pip install pandas # bd sung cho numpy va scipy
>pip install scikit-learn # may hoc

>pip install keras # deep learning/ tensorflow(438mb)
>pip instal tk # giao dién # pip3 install ipython

NumPy

Tao (array) mang sé nguyén, sé thuc, sé phirc
(integer, float, complex)

>>> import numpy as np

A = np.array([[1, 2, 3], [3, 4, 5]])

print(A)

A = np.array([[1.1, 2, 3], [3, 4, 5]]) # mang sb thuc

print(A)

A = np.array([[1, 2, 3], [3, 4, 5]], dtype = complex)
# mang sbé phirc

print(A)
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NumPy

Két qua:

>>>[[12 3]
[3 4 S]]
[[1.12.3.]
[3.4.5.]]
[[1.40.j 2.40.j 3.+0.j]
[3.40.j 4.+0.j 5.+0.j]]

NumPy

Mang gia tri mac dinh (0 va 1)
>>> import numpy as np
# Moi phan t&r déu la 0
A =np.zeros( (2, 3))
print(A)
# Output:
[[0.0.0.]
[0.0.0.]]
# Moi phan tir déu 1a 1
B = np.ones( (1, 5))
print(B)
# Output: [[11111]]
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NumPy

S dung arange() va shape()
>>> import numpy as np
A = np.arange(4)
print('A =", A)
B = np.arange(12).reshape(2, 6)
print('B =", B)
>>> # Output:
A=[0123]
B=[0123 4 5]
[678910 11]]

Cac phép toan véi ma trin

3 phép toan co ban thwong dwoc str dung la cdng ma
tran, nhan ma tran va chuyén vi ma tran.

Cac phép toan str dung nested list va thu vién NumPy.

Cong 2 ma tran
cong tirng phan tlr twong ng clia 2 ma tran cung cap
v&i nhau
>>> import numpy as np

A = np.array([[2, 4], [5, -6]])

B = np.array([[9, -3], [3, 6]])

C=A+B

print(C)
Output: [[11 1]

[80]]
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Cac phép toan véi ma trin

Nhén 2 ma trén
tbng cla tich tirng phan t& cla hang véi cot twong
rng.
Chu y: chi nhan ma tran khi sé cot ctia ma tran A bang
v&i sb hang clia ma tran B. Vi du ma tran [Almp nhan
[B]pn, két qua sé 1a ma tran [AB]mn.
>>> import numpy as np

A = np.array([[3, 6, 7], [5, -3, 0]])

B = np.array([[1, 1], [2, 1], [3, -3]])

C = A.dot(B)

print(C)
Output: [[ 36 -12]

[-12]]

Cac phép toan véi ma trin

Chuyén vj ma tran
phép bién cét thanh dong va dong thanh cdt cua ma
tran.

>>> import numpy as np
A = np.array([[1, 1], [2, 1], [3, -3]])
print(A.transpose())
#Output:
[[123]
[11-3]]
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Xuit phan tir cia ma trin

Xuét phan t&r bang NumPy twong tw nhuw list. V&i

mang mét chiéu:

>>> import numpy as np
A =np.array([12, 14, 16, 18, 20])
print("A[0] =", A[0]) # phan t&r d4u tién
print("A[2] =", A[2]) # phan ter thr 3
print("A[-1] =", A[-1]) # phan t& cubi cung

Output:
A[0] =12
Al2] =16
Al-1] =

Xuat phan tir cia ma tran

mang hai chiéu:
>>> import numpy as np
A = np.array([[1, 4, 5, 12],
[-5, 8, 9, 0],
[-6, 7, 11, 19]]))

print("A[0][0] =", A[0][0]) # Phan tlr dau tién hang 1
print("A[1][2] =", A[1][2]) # Phan t& th& 3 hang tht 2
print("A[-1][-1] =", A[-1][-1]) # Phan t& cudi cia hang

CUOI

# Output: A[0][0] = 1
Al1][2] =
A[-1][-1] = 19

5/26/2022

25



Xuat cac dong ciia ma tran

>>> import numpy as np
A = np.array([[1, 4, 5, 12],

[-2, 8, 6, 14],

[-1, 5, 10, 22]))
print("A[0] =" A[O]) # Dong dau tién
print("A[2] =", A[2]) # Dong thtr 3
print("A[-1] =", A[-1]) # Dong cubi (dong thr 3)

Output:
A[0]=[1, 4,5, 12]
Al2] = [-1, 5, 10, 22]
A[-1]1 =[-1, 5, 10, 22]

Xuat cac cft cia ma tran

>>> import numpy as np
A = np.array([[1, 4, 5, 12],

[-2, 8, 6, 14],

[-1, 5, 10, 22]])
print("A[:,0] =",A[:,0]) # C6t dau tién
print("A[:,3] =", A[1,3]) # Cot thir 4
print("A[:,-1] =", A[;,-1]) # Cot cubi (Cot thir 4)

Output:
A:0]1=[1-2-1]
Al:,3] =[12 14 22]
Al:,-11=[12 14 22]
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Cit Ma tran

Cat mang mét chiéu trong NumPy twong tw nhw list.

>>> import numpy as np
A =np.array([1, 3,5,7,9, 7, 5)])
# Cat phan tlr tr 3 dén 5
print(A[2:5]) # Output: [5, 7, 9]
# Cat phan tir tir 1 dén 4
print(A[:-5]) # Output: [1, 3]
# Phan tir thr 6 trd di
print(A[5:]) # Output:[7, 5]
# C&t ca mang
print(A[:])  # Output:[1, 3,5,7,9,7, 5]
# Dbi chiéu mang
print(A[::-1]) # Output:[5,7,9,7, 5, 3, 1]

Cit Ma tran

>>> import numpy as np
A = np.array([[1, 4, 5, 12, 14],
[-5, 8,9, 0, 17],
[-6, 7, 11, 19, 21]]))
print(A[:2, :4]) # 2 hang, 4 c6t
# Output:
[[14512]
[-5890]]
print(A[:1,]) # hang dau tién, tat ca cot
# Output: [[1451214]]
print(A[:,2]) # tat ca cac hang, cot 2
# Output: [ 59 11]
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NumPy

St dung thw vien NumPy thay vi nested list lam cho
cac phép toan véi ma tran dé dang hon rat nhiéu. Nén
tim hiéu va hoc cach s dung thw vién NumPy that ki,
dac biét khi st dung Python dé ap dung cho viéc tinh
toan khoa hoc hay phan tich dir liéu.

Ma tran

- Nhan ma tran: ham numpy.dot()
>>> import numpy.matlib
import numpy as np
a = np.array([[1,2],[3,4]])
b = np.array([[11,12],[13,14]])
np.dot(a,b)
Két qua :
>>> [[37 40]
[85 92]]

5/26/2022

28



Ma tran

Determinant ( Pinh thirc ): Ham numpy.linalg.det ()
>>> import numpy as np
a = np.array([[1,2], [3,4]])
print np.linalg.det(a)
Két qua :
>>>-20
>>> import numpy as np
b = np.array([[6,1,1], [4, -2, 5], [2,8,7]])
# printb
print np.linalg.det(b)
# print 6*(-2*7 - 5*8) - 1*(4*7 - 5*2) + 1*(4*8 - -2*2)
Két qua ;
>>> -306.0

Ma tran

Ma tran nghich dao: ham numpy.linalg.inv ()
>>> import numpy as np
x = np.array([[1,2],[3,4]])
y = np.linalg.inv(x)
print x
print y
print np.dot(x,y)
Két qua :
>>>[[1 2]
[3 4]]
[[-2.1.]
[1.5-0.5]]
[[ 1.00000000e+00 1.11022302e-16]
[ 0.00000000e+00 1.00000000e+00]]
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Do thi
Nhap thw vién matplotlib

>>>import matplotlib.pyplot as plt
plt.plot([1, 2, 3, 4, 10]) # matplotlib inline
plt.show()
Phwong thirc plot() c6 3 tham sb:
>>> plot(x, y, format)
- Tham s6 x la danh sach cac toa dd truc x
- Tham sb y la danh sach cac toa dd truc y
- format dinh dang d6 thi
Khi dwa vao mét List thi mac dinh dé |a danh sach toa
do truc y va dinh dang mac dinh la vé dwdng théng
gitra cac diém. Vi du: plt.plot([1, 2, 3, 4, 10])

Bﬁ thi O Ana@ly of a figure
] ! Title % i — 2!3‘\

Legend

T T T T T T T T T T

.25{ 0,50 )o. 1 125150 125 5 225250275 3 325350375
s label

Minor tick label Made with http://matplotlib.org

X axis label
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Do thi

Vé dir liéu 2D: ham pyplot () trong thw vién matplotlib
>>> import numpy as np

from matplotlib import pyplot as plt

X = np.arange(1,11)

y=2*x+5

plt.title("Matplotlib demo")

plt.xlabel("x axis caption")

plt.ylabel("y axis caption")

plt.plot(x,y)
plt.show()
Do thi
Két qua
25 ‘ Matglotlib c!emo ‘
20+
10+
R e

X axis caption
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Do thi

Céc kiéu hién thi khi thém ky tw dinh dang vao ham
plot (). Cac ky ty dinh dang dwoc str dung:
1.'-": Kiéu duwdng lién nét
2.'-": Kiéu dwdng dit nét
3.'-.": Kiéu dworng d4u gach ngang
4."" Kiéu dwdng chdm
5.'.": Piém danh d4u
6.',": Diém danh dau pixel
7 'o': Diém danh dau vong tron
8.'v': Diém danh dau tam giac_duwoi
9. 'A" Piém danh d4u tam giac_trén
10. '<" : Piém danh d4u tam giac_trai
11.">' : Diém danh diu tam giac_phai

Po thi

Bang chir viét tdt mau:
Ky tw Mau
‘b’ Blue
‘g Green
r Red
‘c’ Cyan
‘m’ Magenta
Yy Yellow
'k Black
‘W White

Hién thi vong tron dai dién cho cac diém, co thé st
dung “ob” lam chudi dinh dang trong ham plot ().
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Do thi

M6t sb dinh dang thwdng dung:

'r*--' cac diém hinh ngdi sao mau dd, dwdng ndi cac
diém dang --.

'bD-.' cac diém hinh kim cwong mau xanh dwong,
duwong ndi cac diém dang -.

'g™-' cac diém hinh tam giac hwéng 1én mau xanh |4,
dwdng ndi cac diém dang -.

Néu khéng mudn cac diém néi véi nhau, cé thé bd
dinh dang dwéng thang di, vi du 'go-' sé thanh 'go’

Po thi

# D6 thi dang diém mau xanh

>>> import numpy as np
from matplotlib import pyplot as plt
X = np.arange(1,11)
y=2*x+5
plt.title("Matplotlib demo")
plt.xlabel("x axis caption")
plt.ylabel("y axis caption")
plt.plot(x,y,"ob")
plt.show()
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Po thi
Két qua:
25 . Matplotlib c!emo ‘
20| *
7% 15 i
10 *
E : = P : - L L
1 2 3 4 5 6 7 3 9 10
x axis caption
Do thi
D6 thi hinh sin

>>> import numpy as np

import matplotlib.pyplot as plt

# Compute the x and y coordinates for points on a
sine curve

x = np.arange(0, 3 * np.pi, 0.1)

y = np.sin(x)

plt.title("sine wave form")

# Plot the points using matplotlib

plt.plot(x, y)

plt.show()
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Do thi
Két qua:

sine wave form
1.0 T T

0.5

0.0F

Po thi

subplot()
Ham subplot () cho phép vé dd thj khac nhau trong
cung mét hinh.
>>> import numpy as np

import matplotlib.pyplot as plt

# Compute the x and y coordinates for points on
sine and cosine curves

x = np.arange(0, 3 * np.pi, 0.1)

y_sin = np.sin(x)

y_co0s = np.cos(x)
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Do thi

# Set up a subplot grid that has height 2 and width 1,
# and set the first such subplot as active.
>>> plt.subplot(2, 1, 1)

# Make the first plot

plt.plot(x, y_sin)

plt.title('Sine’)

# Set the second subplot as active, and make the
second plot.

plt.subplot(2, 1, 2)

plt.plot(x, y_cos)

plt.title('Cosine')

# Show the figure.

plt.show()

Po thi
Két qua:

Sine

4 :
Cosine
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Do thi

Thém nhan cho tirng tap diém véi tham sb thi 4 trong plot().
Hién thi ghi chi cac thanh phan trong db thi véi phwong thire
legend().

Hién thi nhan cac truc toa do x, y v&i xlabel() va ylabel().
>>>plt.plot([0,1, 2, 3, 4], [1, 2, 3 4, 10], 'go-', label= 'Python")
plt.plot([0, 1, 2, 3, 4], [10, 4, 3, 2, 1], 'ro-', label="C#")

plt.plot([2.5, 2.5, 2.5, 1.5, 0.5], [1, 3, 5, 7, 10], 'bo-', label=
'‘Java')

plt.title("V& dd thi trong Python véi Matplotlib')

plt.xlabel('X")

plt.ylabel('Y")

plt.legend(loc="best")

plt.show()

Po thi

Sw khac biét gilra plot() va scatter()

- pIot() khéng co kha nang thay ddi mau va kich thuwéce
diém trong tap hop diém ban dau nhwng scatter()

lai co thé.

- plot() c6 thé vé cac dweng ndi hai diém lién tiép,
scatter() thi khéng.

Vi du dwéi day vé ra cac diém trén db thj véi dir lieu
vé chiéu cao va can nang, méi diém c6 mau ngau
nhién va cé kich thwdc cling ngau nhién.
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Do thi

>>> height = np.array([167, 170, 149, 165, 155, 180,

166, 146, 159, 185, 145, 168, 172, 181, 169))

weight = np.array([86, 74, 66, 78, 68, 79, 90, 73,

70, 88, 66, 84, 67, 84, 77])
colors = np.random.rand(15)
area = (30 * * np.random.rand(15)) ** 2
plt.xlim(140, 200)
plt.ylim(60,100)
plt.scatter(height,weight,s =area,c =colors)
plt.title("Chiéu cao va can nang")
plt.xlabel("Chiéu cao - cm")
plt.ylabel("Céan nang - kg")

plt.show()
Db thi
Chiéu cao va can nang
100
95 p
90 4 L] .
r = o
2 .
5 .
: =
8 ®
N @
- e
m T T T T T
140 150 160 170 180 190 200

Chiéu cao - cm
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Do thi

bar() pyplot submodule cung cdp ham bar () dé tao
dd thj hinh cot.
>>> from matplotlib import pyplot as plt
x =[5,8,10]
y =[12,16,6]
x2 =[6,9,11]
y2 =[6,15,7]
plt.bar(x, y, align = 'center’)
plt.bar(x2, y2, color ='g', align = 'center’)
plt.title('Bar graph')
plt.ylabel('Y axis')
plt.xlabel('X axis')
plt.show()

Po thi
Két qua:

16 ‘ ‘ . Bar graph ‘

Y axis
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Do thi

Ham numpy.histogram() c6 hai tham sb 1a mang va
bins. Cac phan tir ké tlep nhau trong mang déng vai
trd la ranh giGi ctia mai bins.
>>> import numpy as np

a = np.array([22, 87, 5, 43, 56, 73, 55, 54, 11, 20,
51,5, 79, 31, 27])

np.histogram(a,bins = [0,20,40,60,80,100])

hist,bins = np.histogram(a,bins = [0, 20, 40, 60,
80, 100])

print hist

print bins
Két qua: [34521]

[0 20 40 60 80 100]

Po thi

Ham plt() cia submodule pyplot nhan mang chira dir
liéu va mang bin lam tham sb va chuyén dbi thanh
biéu db.
>>> from matplotlib import pyplot as plt

import numpy as np

a = np.array([22, 87, 5, 43, 56, 73, 55, 54, 11, 20,
51, 5,79, 31, 27))

plt.hist(a, bins = [0,20,40,60,80,100])

plt.title("histogram™)

plt.show()
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Do thi
Két qua:

histogram

Luu do thi

Lwu biéu dé thanh .png, ci phap

>>> plt.savefig('sampleFileName.png')

lwu & ché dd toan man hinh:

>>> figure = plt.gcf() # get current figure
figure.set_size_inches(32, 18) # set figure's size

manually to your full screen (32x18)
plt.savefig(‘filename.png', bbox_inches='tight') #

bbox_inches removes extra white spaces

Thém dpi (P6 phan giai tinh bang diém trén inch)

>>> plt.savefig('filename.png’, bbox_inches='"tight',

dpi=100)
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Luwu do thi

>>> #Show full screen
mng = plt.get_current_fig_manager()
mng.full_screen_toggle()

DPay du

>>> fig = plt.figure()
fig.imshow(image)

plt.figure(fig.number)

mng = plt.get_current_fig_manager()
mng.full_screen_toggle()

fig.show()

fig.savefig('figure.png')
mng.full_screen_toggle()

Giao dién GUI (Graphical User Interface)
Lap trinh giao dién GUI bang Tkinter trong Python

>>> #Thém thw vién tkinter
from tkinter import *
#Tao mot clra s6 moi
window = Tk()
#Thém tiéu dé cho clra sb6
window.title("Welcome to Lac Hong')
#Dat kich thwdc clia clra sb
window.geometry('350x200")
#Mainloop dé hién thj ctra sb
window.mainloop()
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Label

Dung dé hién thj van ban hodc hinh anh.
Cu phap

>>> w = Label( master, option, ...)
Tham sé

- master - Tén cla clra sb chiva nhan.

- options - DAy la danh sach mét sb tuy chon thudng
dung cho nhan, tiy chon nay c6 thé sir dung cép tw
khoa va gia tri.

Label

1T

Tuy chon va giai thich

anchor Tuy chon nay dung dé c&n 1& cGa van ban, mac
dinh anchor=CENTER, nghia la van ban sé can gilra.

2 bg Mau nén clia nhan (label).

3 bitmap D4t tly chon nay bang mét bitmap hodc doi twong
hinh anh va nhan sé hién thi d6 hoa do.

4 bd Quy dinh kich thwéc ctia dwéng vién (border) bao
quanh nhan, mac dinh la 2 pixels.

5  |cursor Dung dé thiét Iap loai con tré chuét (arrow, dot,...).
font Néu dang hién thi van ban trong nhérl nay (voi tuy

6 chon van ban hoac van ban cé thé thay dai, tuy chon

phéng chir chi dinh loai phéng chir ma van ban sé duoc
hién thi.
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Label
fg Néu dang hién thi van ban hodc mét bitmap trong
- |nhan nay, ty chon nay chi dinh mau clia van ban. Néu
dang hién thj mét bitmap, day la mau sé xuat hién tai vi
tri cta cac bit 1 trong bitmap.
8 |height Quy dinh d6 cao cuda nhan.
9 |image Dung dé hién thj anh tinh trong nhan.
10 /lustify Quy dinh nhiéu dong clia van ban sé canh 1&
LEFT, CENTER (mac dinh) hoac RIGHT.
1 padx Thiét lap khoang trng phia trwdc va sau (padding)
clia van ban, mac dinh la 1.
1o pady Thiét 1ap khoang tréng phia trén va phia duéi
(padding) cua van ban, mac dinh la 1.
13 [relief Chidinh sy xuat hién clia dwong vién quanh nhan,
mac dinh Ia FLAT; c6 nhieu gia tri khac.
Label
14 |textDing dé hién thi ndi dung ctia mét hoac nhiéu dong vén
ban chra trong nhan. St dung quy wéc (“\n”) dé ngat dong.
textvariable Dé bb sung van ban dwoc hién thi trong tién ich
15 |nhan thanh mét bién diéu khién cla I&p StringVar, hay dat
tuy chon nay cho bién do.
underline Gach chan chir viét cho mét sb ky tw, bat dau
16 |dém tlr 0, c6 thé thiét Iap n. M&c dinh underline=-1, nghia la
khéng gach chan chir viét.
width Quy dinh chiéu réng ctia nhan (don vi sé ky tw), néu
17 'ty chon nay khéng thiét 1ap thi nhan sé thay ddi kich thuwéc
cho phu hop véi sb lwong ky tw ctia van ban ma né chira.
wraplength Thiét 1ap s lwong ky tw cho mdi dong, mac dinh
18 bang 0 nghia la dong sé tw dong ngét (chi gdm cé duy nhét
mot dong).
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Label
>>> from tkinter import *
window = Tk()

window.title("Welcome to Lac Hong")

#Thém label c6 ndi dung Hello, font chi¥

Ibl = Label(window, text="Hello", font=("Arial Bold",
50))

#Xac dinh vi tri cta label

Ibl.grid(column=0, row=0)

window.mainloop()

Button

Nut bAm hién thj van ban hodc hinh anh, thiét 1ap sw
kién khi click vao nut bAm nhuw: tw ddng goi ham.

Cu phap

>>> w = Button( master, option = value, ... )

Tham sé

- master - Tén cla clra s6 chira nit bam.

- options - Day la danh sach mét sb tuy chon thuwdng
dung cho nat bAm, tily chon nay cé thé sir dung cép tw
khoa va gia tri.
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Button

1T

Tuy chon va giai thich

activebackground Mau nén ctia nat bAm khi con tré chuét
@ phia trén nat bam

activeforeground Mau chi ctia nit bAm khi con tré chuét
@ phia trén nat bam

bd D6 réng clia dwdng bién ctia nut bAm, méac dinh 13 2.

bg Mau nén cla nat bam.

command,H:‘am hoac phuwong thire sé dwoc goi khi click
vao nut bam.

fg Mau chir ctia nut bam.

font Phéng chi ctia van ban trén nat bam.

0 N O (WD

height D6 cao ctia nit bam (sb dong) hoac pixels dbi voi
hinh anh.

Button

TT

Tuy chon va giai thich

9

highlightcolor Mau néi bat khi nat bAm c6 focus.

10

image Hinh anh sé& hién thi trén nut bAm thay vi van ban.

11

justify Quy dinh nhiéu dong cta van ban sé canh 1&
LEFT, CENTER (mac dinh) hoac RIGHT.

12

padx Thiét lap khoang trdng phia trwéc va sau (padding)
cla van ban, mac dinh la 1.

13

pady Thiét lap khodng tréng phia trén va phia dudi
(padding) cua van ban, mac dinh la 1.

14

relief Chi dinh sw xuat hién ctia dwéng vién quanh nut
bam. Mot sd gia tri nhv: SUNKEN, RAISED, GROOVE
va RIDGE.
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Button

15

state Thiét Iap thanh DISABLED dé chuyén sang nt
badm mau xam (bi 4n) va khéng phan héi. Co gia tri 1a

ACTIVE khi con tré chudt & trén nat bAm. Mac dinh 1a

NORMAL.

16

ur)derline Mac dinh la -1, ngr]Ta la van ban trén nut
bam sé khdng gach chan. Néu khéng am, ky tw van
ban twong rng sé dwoc gach chan.

17

width D& réng cla nat bém la s6 ky tw (néu hién thj
van ban) hoac pixels (néu hién thj hinh &nh).

18

wraplength Thiét 1ap s0 lvong ky tw cho méi dong,
mac dinh bang 0 nghia la dong sé tw dong ngat (chi
gom co6 duy nhat mot dong).

Button
Phwong thirc

TT | Phwong thirc va giai thich
flash() Lam cho nat nhap nhay nhiéu 1an gitra mau

1 dang hoat dong va mau binh thwong. Pé nut & trang
thai ban dau. Bé qua néu nut bi tat.
invoke() Goi Iénh‘ goi lai cua nut va tra vé nhirng g]

2 ma ham dé tra vé. Khong cé tac dung néu nut bij tat

hoac khéng cé 1énh goi lai.
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Button
>>> from tkinter import *
window = Tk()

window.title("Welcome to Lac Hong")

window.geometry('350x200'")

Ibl = Label(window, text="Hello")

Ibl.grid(column=0, row=0)

#Thém mot nut nhan Click Me

btn = Button(window, text="Click Me",
bg="orange", fg="red")

#Thiét Iap vi tri ciia nat nhan c6 mau nén va mau
chir

btn.grid(column=1, row=0)

window.mainloop()

Button

X0 ly sy kién khi nhan nat Click Me
>>> from tkinter import *
window = Tk()
window.title("Welcome to Lac Hong")
window.geometry('350x200")
Ibl = Label(window, text="Hello")
Ibl.grid(column=0, row=0)
#Ham khi nat dwoc nhan
def clicked():
Ibl.configure(text="Button was clicked !!")
#Goi ham clicked khi nit dwoc nhan
btn = Button(window, text="Click Me",
command=clicked)
btn.grid(column=1, row=0)
window.mainloop()
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Button

Khéng nhét thiét tén ham dé xir ly sw kién click 1a clicked.
>>> # l/usr/bin/python3

from tkinter import *

from tkinter import messagebox

top = Tk()

top.geometry("100x100")

def helloCallBack():

msg = messagebox.showinfo( "Hello Python",

"Hello World")

B = Button(top, text = "Hello", command =
helloCallBack)

B.place(x = 50,y = 50)

top.mainloop()

Textbox
>>> from tkinter import *
window = Tk()

window.title("Welcome to Lac Hong")
window.geometry('350x200'")

Ibl = Label(window, text="Hello")
Ibl.grid(column=0, row=0)

#Tao mdt Textbox

txt = Entry(window,width=10)

#Vi tri xuat hién cua Textbox
txt.grid(column=1, row=0)

#Dat vi tri con trd tai Textbox
txt.focus()
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Textbox

>>> #Ham x& ly khi nat dwoc nhan
def clicked():
res = "Welcome to " + txt.get()
Ibl.configure(text= res)
btn = Button(window, text="Click Me",
command=clicked)
btn.grid(column=2, row=0)
#Dé t&t chirc ndng nhap clia Textbox bang state
#txt = Entry(window,width=10, state='disabled")
window.mainloop()

Combobox

>>> from tkinter import *
from tkinter.ttk import *
window = Tk()
window.title("Welcome to Lac Hong")
window.geometry('350x200")
#Tao hép chon Combobox
combo = Combobox(window)
#Cac gia tri caa hép chon
combo['values']= (1, 2, 3, 4, 5, "Text")
#Thiét l1ap gia tri dwgrc chon
combo.current(1) #set the selected item
combo.grid(column=0, row=0)
#L 4y gia tri cia hdop chon bang combo.get()
window.mainloop()
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Checkbox

>>> from tkinter import *
from tkinter.ttk import *
window = Tk()
window.title("Welcome to Lac Hong")
window.geometry('350x200'")
#Thiét 1ap trang thai cia Checkbox
chk_state = BooleanVar()
chk_state.set(True) #set check state
#Tao Checkbox co trang thai da tich chon
chk = Checkbutton(window, text='Choose',
var=chk_state)
chk.grid(column=0, row=0)
window.mainloop()

Radio

>>> from tkinter import *

from tkinter.ttk import *

window = Tk()

window.title("Welcome to Lac Hong")

selected = IntVar()

rad1 = Radiobutton(window,text='First', value=1,
variable=selected)

rad2 = Radiobutton(window,text='Second’,
value=2, variable=selected)

rad3 = Radiobutton(window,text="Third', value=3,
variable=selected)
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Radio

>>> def clicked():
print(selected.get())
btn = Button(window, text="Click Me",
command=clicked)
rad1.grid(column=0, row=0)
rad2.grid(column=1, row=0)
rad3.grid(column=2, row=0)
btn.grid(column=3, row=0)
window.mainloop()

ScrolledText

>>> from tkinter import *

from tkinter import scrolledtext

window = Tk()

window.title("Welcome to Lac Hong")

window.geometry('350x200")

txt = scrolledtext.ScrolledText(window, width=40,
height=10)

txt.grid(column=0,row=0)

window.mainloop()
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Messagebox

Hép thoai thong bao
>>> from tkinter import *
from tkinter import messagebox
window = Tk()
window.title("Welcome to Lac Hong")
window.geometry('350x200'")
def clicked():
messagebox.showinfo('Message title',
'Message content')
btn = Button(window,text="Click here’,
command=clicked)
btn.grid(column=0,row=0)
window.mainloop

Messagebox

Hép thoai canh bao va 16i

>>> #HG6p thoai canh bao
messagebox.showwarning('Message title',

'‘Message content')

>>> #Hop thoai bao 16i
messagebox.showerror('Message title', ‘'Message

content')

5/26/2022

53



Messagebox

Hop thoai cau hai
>>> from tkinter import messagebox

res = messagebox.askquestion('Message
title','Message content')

res = messagebox.askyesno(‘Message
title','Message content')

res = messagebox.askyesnocancel(‘Message
title','Message content')

res = messagebox.askokcancel('Message
title','Message content')

res = messagebox.askretrycancel('Message
title','Message content')

SpinBox

>>> from tkinter import *
window = Tk()
window.title("Welcome to Lac Hong")
window.geometry('350x200")
#Tao spinbox co chiéu réng 5, gia tri tir 0 dén 100
spin = Spinbox(window, from_=0, to=100,
width=>5)
spin.grid(column=0,row=0)
window.mainloop()
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SpinBox
Liét ké cac gia tri ciia spinbox
>>> #spinbox chi gém c6 3 gia tri 1a 3, 5 va 10
>>> spin = Spinbox(window, values=(3, 5, 10),
width=5)
Dat gia tri mac dinh cho spinbox
>>> var =IntVar()

#Dat gia tri mac dinh la 25

var.set(25)

spin = Spinbox(window, from_=0, to=100,
width=5, textvariable=var)

Chon tép va thue muc

>>> from tkinter import filedialog

file = filedialog.askopenfilename(filetypes = (("Text
files","*.txt"),("all files","*.*")))

dir = filedialog.askdirectory()
Chi dinh thw muc ban dau cho hép thoai tép bang
cach chi dinh initialdir
>>> from tkinter import filedialog

from os import path

file = filedialog.askopenfilename(initialdir=
path.dirname(__file ))
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Menu

>>> from tkinter import *
from tkinter import Menu
window = Tk()
window.title("Welcome to Lac Hong")
menu = Menu(window)
new_item = Menu(menu)
new_item.add_command(label="New")
new_item.add_separator()
new_item.add_command(label="Edit")
menu.add_cascade(label="File', menu=new_item)
window.config(menu=menu)
window.mainloop()

Menu

Sv kién khi ngwoi dung click chon mét bang chon nao
do:

#Thwc hién ham clicked khi nguwoi dung chon New
>>> new_item.add_command(label="New',
command=clicked)
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Tabs

DPé tao mot diéu khién tab, c6 cac budc.

- Pau tién, tao mét diéu khién tab bang cach sir dung
I&p Notebook .

- Tao mét tab bang cach s&r dung Frame 16p.

- Thém tab dé vao diéu khién tab.

- Péng géi diéu khién tab dé né hién thi trong ctra sb.

Tabs

>>> from tkinter import *
from tkinter import ttk
window = Tk()
window.title("Welcome to Lac Hong")
tab_control = ttk.Notebook(window)
tab1 = ttk.Frame(tab_control)
tab_control.add(tab1, text="First')
tab_control.pack(expand=1, fill="both')
window.mainloop
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Tabs

Thém Widgets vao Notebook
Sau khi tao cac tab, cé thé dat cac widget bén trong
céac tab nay bang cach gan thudc tinh cha cho tab
mong muén.
>>> from tkinter import *
from tkinter import ttk
window = Tk()
window.title("Welcome to Lac Hong")
tab_control = ttk.Notebook(window)
tab1 = ttk.Frame(tab_control)
tab2 = ttk.Frame(tab_control)
tab_control.add(tab1, text="First')
tab_control.add(tab2, text='Second')

Tabs

>>> |bl1 = Label(tab1, text="label1")
Ibl1.grid(column=0, row=0)
Ibl2 = Label(tab2, text="label2")
Ibl2.grid(column=0, row=0)
tab_control.pack(expand=1, fill="both')
window.mainloop()

Thém khoang cach cho cac widget (Padding)

Thém céac khodng céach trwde va sau cla mdi tab bang

cach str dung cac thudc tinh padx va pady .
>>> |bl1 = Label(tab1, text="label1', padx=5, pady=5)

First Second First [Second!
Izbell label2
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