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“Ngén ngit ldp trinh phé bién nhat trén thé giéi

Python 1a ngdén ngir lap trinh hudng d6i tugng, cip cao, manh mé, dugc tao ra boi Guido Van Rossum.
Thiét ké bat dau vao cudi nhitng nam 1980 va dugc phat hanh lan dau tién vao thang 2 nam 1991.

Tinh ning chinh cta Python: Ngon ngit 1ap trinh don gian, d& hoc; Mién phi, ma ngudn mé; Kha ning di
chuyén: chay dugc trén Windows, Mac OS, Linux. Kha ning md rong va c6 thé nhang: két hop cic ngon
ngit khac vao code Python; Ngon ngir thong dich cép cao: khong phai quan 1y bo nhd, don dep nhiing dir
liéu vo nghia,...; Thu vién tiéu chuan 16n dé giai quyét nhimng tac vu pho bién; Huéng ddi twong.

Python dugc dung trong: Lap trinh ing dung web; Khoa hoc va tinh toan (ddc biét trong Machine
Learning, Data mining va Deep Learning); Tao nguyén mau phan mém (ban chay thir — prototype); Ngon
ngir tot dé day lap trinh.

Tai liéu ngan nay ching t6i viét dwa theo mot s tai liéu trén internet nham gitp céac ban sinh vién lam
quen v&i viée str dung mot ngdn ngit 1ap trinh dé giai céc bai toan ctia hoc phan Toan cao cap.

LE VAN TUAN!

! B6 mon Toan — Truong Pai hoc Thuong mai
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Chu dé 0. Hello World

Vi du nay s€ thuc hién: in chir Hello World! va in gia tri ctia sin0
import math

print ("Hello World !'")
print (math.sin (0))

e Cau lénh import math dé nhap thu vién math
e L&nh print dé€ in chii/so ra ctra s6 két qua



Chi dé 1. Tinh toan trén trwong sé thue

1. Céc phép toan trén trudng sé thue la:

cong (+), trir (), nhan (*), chia (/), liiy thira (**)

2. Cac ham théng dung trong thuw vién math:

import math

Ham toan hoc Trén Python Ham toan hoc Trén Python
T math.pi sin(x) math.sin(x)
e math.e cos(x) math.cos(x)
+00 § -00 math.inf ; -math.inf tan(x) math.tan(x)
x math.sqrt(x) cot(x) 1/math.tan(x)
x| abs(x) arcsin(x) math.asin(x)
In(x) ; Ig(x) ; log, x | math.log(x) ; math.logl0(x) ; math.log(x,a) arccos(a) math.acos(a)
e s x math.exp(x) ; math.pow(X, y) arctan(x) math.atan(x)
n! math.factorial(n) arccot(x) math.atan(1/x)
2. Cac ham thong dung trong thw vién sympy:
import sympy
Ham toan hoc Trén Python Ham toan hoc Trén Python
sin(x) sympy.sin(x)
cos(x) Ssympy.cos(x)
tan(x) sympy.tan(x)
x sympy.sqrt(x) cot(x) sympy.cot(X)
x| sympy.Abs(x) arcsin(x) sympy.asin(x)
In(x) ; log, x sympy.log(x) ; sympy.log(x,a) arccos(a) sympy.acos(a)
e sympy.exp(x) arctan(x) sympy.atan(x)
arccot(x) sympy.acot(x)
3. Cac ham thong dung trong thw vién numpy:
import numpy as np
Ham toan hoc Trén Python Ham toan hgc Trén Python




4 np.pi sin(x) np.sin(x)

e np.e cos(x) np.cos(x)

400 ; -00 np.Inf; np.NINF tan(x) np.tan(x)
Ux np.sqrt(x) cot(x) 1/np.tan(x)
[x| np.absolute (x) arcsin(x) np.arcsin(x)
In(x) ; log, x np.log(x) ; np.log(x)/ np.log(a) arccos(a) np.arccos(a)
e np.exp(x) arctan(x) np.arctan(x)

arccot(x) np.arctan(1/x)

VDI. Tinh %/51

Cach 1: Dung math

Cach 2: Dung sympy

Céach 3: Dung numpy

print (math.sqgrt(5.1))

x = sympy.Symbol ('x")

print(y(5.1))

y = sympy.lambdify (x,sympy.sqrt (x))

print (np.sqrt(5.1))

VD2. Tinh log;(4)

Céch 1: Dung math

Céch 2: Dung sympy

Céch 3: Dung numpy

print (math.log(4,3))

X = sympy.Symbol ('x")

print (y(4)

y =sympy.lambdify (x,sympy.log(x,3))

print (np.log(4) /np.log(3))

VD3. Tinh arcsin’(1/2)

Céch 1: Dung math

Cach 2: Dung sympy

Céch 3: Dung numpy

print ((math.asin(1/2))**2)

X = sympy.Symbol ('x")

print(y(1/2))

y = sympy.lambdify (x, (sympy.asin(x))**2)

print ((np.arcsin(1/2))**2)




Chii dé 2. Ma trin va dinh thic

e Nhép thu vién:

import numpy as np

1. Khai bao bién vecto va ma tran

VD: Khai bao vecto:

Khai bao vecto dong:
A =np.array([1, 2, 3])

print(A) ##t(xem vecto A)

Khai bao vecto cot:

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

print(A) ##t(xem vecto A)

VD: Khai bao ma tran c& 3x3:
B = np.array([[11,4,20], [4,9,8], [3,6,9]])

print(B)

2. Cac phép toan trén cac phan tir ciia ma tran

Python dang nhé céc bién A va B dugc khai bao ¢ trén, ta khai béo thém bién C:

C =np.array([[0,4,17], [-2,5,8], [3.5,8,-9.2]])

Ta c6 thé thyc hién cac phép toan cong (+), tri (-), nhén (¥)

VD: D=B+C

VD: D=B*C  ##t#(luu y cdc phép todn nay la cho tirng phan tir)

3. Phép nhin hai ma trin
VD: print(np.dot(B,C))

4. Phép lity thira ma trin

VD: print(np.linalg.matrix_power(B, 3)) (tinh B’)

5. Ma tran chuyén vi

VD: print(B.T)

6. Tim hang ciia ma trin

VD: print(np.linalg.matrix_rank(B))

7. Tim ma trin nghich dio




VD: print(np.linalg.inv (B))
8. Tinh dinh thirc (ctia ma tran vuong)

VD: print(np.linalg.det (B))



Chii dé 3. Hé phwong trinh tuyén tinh

e Nhép thu vién:

import numpy as np

x1 + xZ + X3 = 6
VD1: Giai hé PTTT: {x1 — Xy =—-1;
xl + xz + 2x3 = 9

Ta thuc hién nhu sau: Man hinh hién két qua la:
a = np.array([(I[1,1,11,11,-1,01,[1,1,211) [1.2.3.]

b = np.array([6,-1,9])

x = np.linalg.solve(a, b)

print (x)

Ghi chii: Trong vi du nay hé ¢é nghiém duy nhat: X=(1, 2, 3)

X1 +x, =6
VD2: Giai h¢ PTTT: { L2
x1 + x2 = 9
Ta thuc hién nhu sau: Man hinh hién két qua la:
a = np.array([[1,1],[1,1]]) | Traceback (most recent call last):
b = np.array([6,9])
x = np.linalg.solve(a, b)
brint ()T s
numpy.linalg.LinAlgError: Singular matrix

Ghi chu: Trong vi du nay hé vé so nghiém hodc vo nghiém.



Chii dé 4. Dang toan phwong

e Nhép thu vién:

import numpy as np
import scipy.linalg as la

VD1: Tim cac gié tri riéng va vecto riéng ctia DTP:

F(Xl; X2, X3) = 4x% + 4x% - 8X§ - 10xle + 4'xe3 + 4X1X3

Gid tri riéng

Ta thuc hién nhu sau: Man hinh hién két qua la:

A = np.array([[4,-5,21,[-5,4,21,102,2,-811) [ 9.00000000¢+00+0.j -9.86623977¢-17+0.j -9.00000000¢-+00+0.j]
results = la.eig(A)

print (results[0])

Ghi chii:Vi python chi cho céc gid tri xap xi (e+00=10"=1; e-17 = 10") nén DTP thwc chdt c6 cdc gid tri
riéng la: 9; 0; -9

Vecto riéng
Ta thuc hién nhu sau: Man hinh hién két qua la:
print (results[1]) [[-7.07106781e-01 6.66666667¢-01 -2.35702260e-01]

[7.07106781e-01 6.66666667¢-01 -2.35702260e-01]

[-1.47451495e-17 3.33333333e-01 9.42809042¢-01]]

VD2: Xét tinh xé4c dinh d4u cia DTP:

F(X1; X5 X3) = -2x2 — 4x% — 9x2 + 2x,x, — 8x,%3 + 2% X3

Ta thuc hién nhu sau: Man hinh hién két qua la:

A = np.array([[-2,
results = la.eig(A
print (results[0])

1,10, [1,-4,-47,101,-4,-97]) | [FI1.41363115+0j -2.1791917 +0 -1.40717715+0,]
)

Ghi chu: Cdc gid tri riéng la (-11.41363115, -2.1791917, -1.40717715) déu am nén DTP la xdc dinh
am.




Chu dé 5. Po thi ciia ham s6

Ghi chii: Tham khao Chii dé 1 khi can vé cac ham phire tap.

Nhap thu vién:

import numpy as np
from matplotlib import pyplot as plt
from mpl toolkits.mplot3d import Axes3D

1. Ham 1 bién (2D)
VD: V& dd thi ham sé: y = x> + 5sin(x) trén doan [-10; 10]

Thuc hién nhu sau:

X = np.arange(-10, 10, 0.05)
y = x**2 + 5*np.sin(x)
plt.plot (x,v)
plt.xlabel ("Truc x")
plt.ylabel ("Truc y")
plt.title('Toan cao cap')
plt.show ()
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2. Ham 2 bién (3D)

VD: V& d6 thi ham z=sin(x)*y véi x € [0; 2n], y € [0; 5]

Thuc hién nhu sau:

X
y

= np.arange (0, 1)

np.arange (0,

2*np.pi, O.
5, 0.1)

R

E1E
e



X, Y = np.meshgrid(x, vy)
z = np.sin(X)*Y

fig = plt.figure ()

ax = Axes3D(fiqg)

ax.plot surface(X, Y, z)
plt.xlabel ("Truc x")
plt.ylabel ("Truc y")
plt.title('Toan cao cap')
plt.show ()

" & Figure 1

4
h’fx 5

?ﬂ ('i')] Q= ¥=-0,0594, y=5.3505, z=7.0101



Chu dé 6. Giéi han

e Ghi chii: Tham khdo Chii d@é 1 khi can tinh cdc ham phirc tap.

e Nhép thu vién:

import math
import sympy

sinx

VD1: Tinh giGi han: lim,_

X

Thuc hién nhu sau:

X = sympy.symbols ('x")

y = sympy.sin(x) / x;

result = sympy.limit(y, x, 0)

print ("Gia tri {}".format (result))

VD2: Tinh gidi han: lim,_,e x? (1 — cos %)

Thuc hién nhu sau:

X = sympy.symbols ('x")

y = (x**2)*(l-sympy.cos(1/x));
result = sympy.limit(y, x, math.inf)
print ("Gia tri {}".format (result))

Man hinh hién két qua la:

Giatri: 1

Man hinh hién két qua la:

Giatri: 1/2

VD3: Tinh gi6i han: lim,_ 4 sinx

Thuc hién nhu sau:

X = sympy.symbols ('x")

y = sympy.sin(x);

result = sympy.limit(y, x, +math.inf)
print ("Gia tri {}".format (result))

VD4: Tinh giéi han: lim,_,_., x3

Thuc hién nhu sau:

X = sympy.symbols('x")

y = X**3;

result = sympy.limit(y, x, -math.inf)
print ("Gia tri {}".format (result))

Man hinh hién két qua la:
Gia tri : AccumBounds(-1, 1)

(Nghia la: Khong ton tai gi6i han)

Man hinh hién két qua la:
Gia tri : -00

(Nghia 1a: Am v cling)




Chii dé 7. Pao ham

®  Ghi chii: Tham khdo Chii dé 1 khi can tinh dao ham ciia cdc ham phirc tap.

e Nhép thu vién:

import sympy

1. Ham mét bién

VD 1: Tinh dao ham cép 1 va cdp 2 cta ham s6 f(x) = x* + sin(x)

Pao ham cap 1

Pao ham cap 2

X = sympy.Symbol ('x")
y = X**3 + sympy.sin (x)
yl = y.diff (x)

yl = y.diff (x)

X = sympy.Symbol ('x")
y = X**3 + sympy.sin (x)

print (yl) y2 = yl.diff (x)
print (y2)
Két qud: 3*x**2 + cos(x) Két qua: 6*x - sin(x)

VD 2: Tinh dao ham cua ham sé f(x) = x* + sin(x) tai x = 2.

x = sympy.Symbol ('x")
y = X**3 + sympy.sin (x)

yl = y.diff (x)
yl = sympy.lambdify(x, y1)
print(yl(2))

2. Ham nhi€u bién

VD1: Tinh cic dao ham riéng cip 1 va cip 2 ciia ham sb z = x> + sin(xy)

Pao ham cép 1:

’

’

z x = sympy.diff(z, x)

Zy Zy
X, y = sympy.symbols('x y',real=True) | x, y = sympy.symbols('x y',real=True)
z = X**3 + sympy.sin(x*y) z = X**3 + sympy.sin(x*y)

z y = sympy.diff(z, vy)

print(z x) print(z vy)
Dao ham cip 2:
Zyx Zxy Zyy

X, y = sympy.symbols('x y',
real=True)
z = X**3 + sympy.sin(x*y)

X, y = sympy.symbols('x y',
real=True)
z = X**3 + sympy.sin(x*y)

X, y = sympy.symbols('x y',
real=True)
z = X**3 + sympy.sin(x*y)




z x = sympy.diff(z, x)
z xx = sympy.diff(z x,x)
print (z xx)

z x = sympy.diff(z, x)
z xy = sympy.diff(z x,y)
print(z xy)

z y = sympy.diff(z, y)
z_yy = sympy.diff(z_y,y)
print(z yy)

VD2: Tinh cac dao ham riéng cép 1 va cap 2 clia ham s6 z = x* + sin(xy) tai (1,2)

Pao ham cép 1:

z z,
X, y = sympy.symbols('x y',real=True) | x, y = sympy.symbols('x y',real=True)
z = X**3 + sympy.sin(x*y) z = X**3 + sympy.sin(x*y)
z x = sympy.diff(z, x) z y = sympy.diff(z, y)
z x = sympy.lambdify((x, y), z x) z y = sympy.lambdify((x, y), z V)
print(z x(1,2)) print(z y(1,2))
Pao ham cép 2:
Zoyx Zxy = Zyx Zyy

X, y = sympy.symbols('x y',
real=True)

z = X**3 4+ sympy.sin (x*y)

z x = sympy.diff(z, x)

z xx = sympy.diff(z x,x)
z_xx = sympy.lambdify((x,y),
print(z_xx(1,2))

Z_XX)

X, y = sympy.symbols('x y',
real=True)

z = X**3 + sympy.sin(x*y)

z x = sympy.diff(z, x)

z xy = sympy.diff(z x,y)

z_xy = sympy.lambdify((x, y),
print(z_xy(1,2))

Z_XY)

X, y = sympy.symbols('x y',
real=True)

z = X**3 + sympy.sin(x*y)

z y = sympy.diff(z, vy)

z_yy = sympy.diff(z_y,y)
z_yy = sympy.lambdify((x, y),
print(z_yy(1,2))

zZ_yy)




Chu dé 8. Gia tri nhé nhit — 16m nhét

o Ghi chii: Tham khéo Chii dé 1 khi can tinh cho céc ham phikc tap.

e Nhép thu vién:
import math

from scipy.optimize import fmin

1. Ham m@t bién

VD: Tim gi tri nho nhat, 16n nhat cia ham y = sin’(x) +x* + 1

Nhé nhdt (min)

Léon nhidt (max)

(math.sin(x)) **2+x**2+1
1.0)

def f(x): return
min loc = fmin(f,
print (min loc)

print (£ (*min loc))

def f(x):
min loc = fmin(f,
print (min loc)

print (-f (*min loc))

return - ((math.sin(x))**2+x**2+1)
1.0)

Két qua:

Optimization terminated successfully.
Current function value: 1.000000
Iterations: 17
Function evaluations: 34

[-8.8817842e-16]

1.0

Két qua:

Warning: Maximum number of function
evaluations has been exceeded.

[6.338253¢+28]

4.0173451106474974e+57

Ghi chu. Ham so dat min tai x = -8.8817842¢-16
~0

Gia tri min: 1.0

Ghi chu. Gia tri max vugt qua gia tri 1on nhat cua
Python (ham s0 ti€n ra v6 cung)

2. Ham nhiéu bién

VD: Tim gi4 tri nho nhat, 16n nhat cia ham f= x>+ (y-1)

Nhoé nhdt (min) L6on nhét (max)
def f(x,y): return x**2 + (y-1)**2 def f(x,y): return —(x**2 + (y-1)**2)
min loc = fmin(lambda vec: f (vecl[O0], min loc = fmin(lambda vec: f (vecl[O0],




vec[l1l]), [0.1, 0.1])
print (min loc)
print (£ (*min_loc))

vec[l]), [0.1, 0.11)
print (min loc)
print (-f (*min_loc))

Két qua:

Optimization terminated successfully.
Current function value: 0.000000
Iterations: 51
Function evaluations: 94

[-1.03073585e-05 9.99952728e-01]

2.34089779103329%e-09

Két qua:
Warning: Maximum number of function
evaluations has been exceeded.

[ 1.02325529%e+43 -1.21372471e+43]
2.520179052869857e+86

Ghi chu. Ham s6 dat min tai (X, y) = (-
1.03073585e-05, 9.99952728e-01) = (0, 1)

Gia tri min: 2.340897791033299¢-09 = 0

Ghi chu. Gia tri max vuot qua gia tri 1én nhat ctia

Python (ham s6 tién ra vo cting)




Chii dé 9. Tich phan ham mot bién

e Ghi chii: Tham khdo Chi d@é 1 khi can tinh cho cdc ham phirc tap.

e Nhap thu vién:

import math
from scipy import integrate

1. Tich phan thong thudng

VD: Tinh f110 xe*dx

Ta thuc hién nhu sau:

Man hinh hién két qua la:

f = lambda x: x*math.exp (x)
result = integrate.quad(f, 1, 10)
print (result)

(198238.1921532605, 2.2008860528861583¢-09)

(Gia tri tich phan la: 198238.1921532605)

2. Tich phén suy rong

VD1: Xét tich hoi ty, phan ky ciia [, = dx

Ta thuc hién nhu sau:

Man hinh hién ket qua la:

f = lambda x: 1/x**2
result = integrate.quad(f,
print (result)

1, math.inf)

(1.0, 1.1102230246251565¢e-14)

(Gia tri tich phan 1a 1; hoi ty )




Chu dé 10. Phwong trinh vi phén

o Ghi chii: Tham khéo Chii d@é 1 khi can tinh cho céc ham phicc tap.
e Nhap thu vién:

import math

import numpy as np

from scipy.integrate import odeint
import matplotlib.pyplot as plt

1. Phuong trinh vi phin cip 1

VD1: Vé dd thi nghiém riéng cua phuong trinh vi phan dy/dx = x* vé6i diéu kién ban dau y(0) = 5 trén
mién [0, 100].

Thuc hién nhu sau:

def model (y,x):
dydx = x**2
return dydx
y0 =5
x = np.linspace (0,100)
y = odeint (model, y0, x)
plt.plot(x,v)
plt.xlabel ('Truc x')
plt.ylabel ('Truc y')
plt.show ()
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Luu y. Cac dong dydx = x**2 va return dydx phai lui vao 1 tab.



VD2: V& d6 thi nghiém riéng ciia phwong trinh vi phan

v6i diéu kién ban dau y(4) = 2 trén mién [4, 10].

Ta thuc hi€n nhu sau:

def model (y, x) :

dydx = -x/(1l-x**2)*y+x*math.sqrt (y)
return dydx

y0 = 2

x = np.linspace(4,10)

y = odeint (model, y0, x)
plt.plot(x,vVy)
plt.xlabel ('Truc x')
plt.ylabel ('Truc y')
plt.show ()

2. Phuong trinh vi phan cip 2

VD1: V& do thi nghiém riéng cta phuong trinh vi phén: y” — (1 - Yy’ +y =0, véi diéu kién ban diu
y(5) =2, y’(5) =0 trén mién [5, 100].

Pat UL0] =y, y[1] =y’, ta dwa PTVP vé hé:
ufoj’ = Ufi]
U[1]" = (1-U[0])U[1] - U[0]

Ta thuc hi€n nhu sau:

def model (U, x):

return [U[1], (1 - U[0]**2)*U[1l] - U[0]]
Uuo = [2, 0]
xs = np.linspace (5, 100)
Us = odeint (model, U0, xs)

ys = Us[:,0]
plt.xlabel ("Truc x")
plt.ylabel ("Truc y")
plt.title ("PTVP")
plt.plot (xs,ys)
plt.show ()

Luu . Dong return [U[1], (1 - U[0]**2)*U[1] - U[0]] phai lii vao 1 tab.
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VD2: V& dd thi nghiém riéng ctia phuong trinh vi phan: y” — (1 — y))y’ + y = ¢"sinx, vdi diéu kién ban
dau y(4) =2, y’(4) = 0 trén mién [4, 10].

Ta thuc hié€n nhu sau:

def model (U, x):
return [U[1], (1 - U[0]**2) * U[l] - U[0] + math.e**x*math.sin (x)]
Uuo = [2, 0]
xs = np.linspace (4, 10)
Us = odeint (model, U0, xs)
ys = Us[:,0]
plt.xlabel ("Truc x")
plt.ylabel ("Truc y")
plt.title ("PTVP")
plt.plot(xs,ys)



Chii @é 11. Phwong trinh sai phan

e Ghi chii: Tham khdo Chi d@é 1 khi can tinh cho cdc ham phirc tap.
e Nhép thu vién:

import math
import numpy as np
import matplotlib.pyplot as plt

1. Phuong trinh sai phén cép 1

VD1: Vé‘d(‘A) thi nghiém riéng ctia phuong trinh sai phan x(n+1) + 2x(n) = 0 v6i diéu kién ban dau x(0) =
3 trén mién [0, 10].

Ta thuc hi€n nhu sau:

N = 10

x = np.zeros (N, float)

x[0] = 3

for n in range(l, N):
Xx[n] = -2*x[n-1]

plt.plot (x)

plt.xlabel ('Truc x')

plt.ylabel ('Truc y')

plt.show ()

Truc x

—500 4

—1000 4

—1500

Luu y. Dong x[n] = -2*x[n-1] phai lui vao 1 tab.

VD2: V& dd thi nghiém riéng cua phuong trinh sai phan x(n+1) = (n+1)x(n) + (n+1)!n; voi diéu kién ban
dau x(0) = 3 trén mién [0, 10].
Ta thuc hié€n nhu sau:

N = 10
np.zeros (N, float)



for n in range(l, N):
x[n] = n*x[n-1] + math.factorial (n)*(n-1)
plt.plot (x)
plt.xlabel ('Truc n')
plt.ylabel ('Truc x')
plt.show ()

2. Phuong trinh sai phin cap 2

VD1: V& dd thi nghiém riéng cua phuong trinh sai phan x(n+2) — 5x(nt1) + 6x(n) =0, voi diéu kién ban
dau x(0) =2, x(1) =5 trén mién [0, 10].

Ta thuc hi€n nhu sau:

N = 10
x = np.zeros (N, float)
x[0] = 2
x[1l] =5
for n in range (2, N):

x[n] = 5*x[n-1] - 6*x[n-2]
plt.plot (x)
plt.xlabel ('Truc n')
plt.ylabel ('Truc x')
plt.show ()

Truc x

—500 1

—1000 1

—1500 4

Luwu y. Dong x[n] = 5*x[n-1] - 6*x[n-2] phai lui vao 1 tab.

VD2: Vé do thi nghiém riéng cua phuong trinh sai phén: x(n+2) — 5x(ntl) + 6x(n) = n*+ 2n + 3, voi
dicu kién ban dau x(0) = 2, x(1) = 5 trén mién [0, 10].

Ta thuc hié€n nhu sau:
N = 10

x = np.zeros (N, float)
x[0] = 2



x[1] =5
for n in range (0, N-2):
x[n+2] = 5*x[n+l1l] - 6*x[n] + n**2 + 2*n + 3
plt.plot (x)
plt.xlabel ('Truc n')
plt.ylabel ('Truc x')
plt.show ()



Phu luc: Download, cai dat va chay “Hello World”

1. Download va cai dat

Dé 1ap trinh python cén cai dat: python va PyCharm (Pycharm 1a mot cong cu dé soan thao va chay
python (IDE), ¢6 thé sir dung IDE khéc hoic khong can ding IDE)

Buéc 1:

@ Download python tai: https://www.python.org/downloads/

@ Cai dat nhu cac phan mém khac

Buéc 2:

@ Download PyCharm tai: https://www.jetbrains.com/pycharm/download/

(chon ban Community)

@ Cai dit nhu cac phin mém khac

2. Chay “Hello World” )
@ Chay Pycharm, dugc cua so:

PyCharm

o H € -~ B H = € = E @ ~8 0 me ):45:1 &

@ click vao + New Project; Tai Location gd: D:\toancaocap; click niit Create



@ Trong ctra s6 bén phai, ddy chinh 14 file main.py; x6a hét cac cau léch trong file nay, gé cac cau lénh:
import math

print ("Hello World !'")
print (math.sin (0)) ) i
@ Chay chuong trinh: nhan nut Shift+F10, dugc ctra s6 nhu dudi day

B File Edit View Navigate Code Hefactor Run Tools VCS Window Help - [=] *
toancaocap main.py = »)
g Prejact e et
£ toancaocap import math
=
- e
W
g i
S 0:\toancaocap\venv sh\python.exe 0:/toancaoccap/main.py
Hello World !
6.8
£ 22 process finished with exit code 8
g
o -
* ]
B fRwm =000 O gPoblems B Terminadl 4 Python Console Q EventLeg
&1 CRLF UTF-8 4s Python 3.8 {toancaocap)
0 = - o -~ L 1004 AM
B .2 Type here to search o B € ] a 12 B @~ 08 F 4 o A [

K&t lu@n: Ban di chay thanh cong “Hello World”



3. Cai dit thw vién .
bé chay duogc hét cac vi du trong tai liéu nay, can phai cai dat cac thu vién: numpy, scipy, sympy,

matplotlib

Mo td cai numpy (cdc thw vién khdc cai twong tu)

@ Trén thanh Menu vao File = Settings... = Project: toandaicuong = Python Interpreter

e il ew 3 ttings
B pile Edit View Na @ Sating %
toancaccap - mangy Project: toancancap * Python Interpreter r curant project L - ] Q
| Praject = .
|~ Appearance & Behavior Pythan Interpreter: |, Python 1.8 {toancancap) scanan) o
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5
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Quick Lists
Path Variables
Project Struchur
AR main * Build, Execution, Deployment B -
Z D:VEOAN 5 | anguages & Frameworks
4 Hello o * Tools
E ] _ 8.8
= @
i 2 Process
- |
& -
= -
* []
B LRm =000 ? “ Cancel ) Event Log
D — n 38 -
- = 016 AM
m ° Type here to search (@] = e n ﬂ . Q 1= ﬁ @~ B F Q) N e -]
. \ A + 5 A %3 ~ \ .
@ click vao dau T & bén phai; gd numpy va click Install Package
B e Edit View Na @ B Avallable Packagas x
toancaocap (- manpy . o "ﬂl'"‘ﬂ:l\,l L - ] Q
: Pt oAl oL, 1
| I . .
. toancaocap || | v
- : i numpy-sarchid |
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numpy-dema hittps W ARy, 0rg 4
rumpy-ext
numpy-financal
riurmpy-fracadi
rumpy-fracdiff
numpy-groupies
nurmipy-hilbert-curve
> | numpy-html
w nurmpy-image-widget
. nurmpy-indesed
numpy-ipps
w Rum T 5 numpy-linalg —
K —
E > D:\toan rrnpy-linreg
% Hello W | numpy-mips6d
E 6.8 nurmpy-mkd
= P numpy-mkp2020
i % & process nurpy-mi Specily versin
._% - nUmpY-nn
i = Cntians
* []

REER =000 i Instafl Package Manage Repositones Q tientlog
{a] othon 38 -
B O Type here to search o 8 € -~ B H = = & @ ~o8aam oM g

e ) Ry = 18472021



