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LOI NOI DPAU

’

“Ngén ngit ldp trinh phé bién nhat trén thé gici’

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 nhing: 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 ng 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 dua theo mét so tai li€u trén internet nham giup cac ban sinh vién lam
quen voi viée st dung mot ngdn ngir 1ap trinh dé gidi cac bai toan ctia hoc phan Toén dai cuong.

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 the la:

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

2. Cac ham théng dung trong thw 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 (cia 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 c¢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.



Chu dé 4. 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
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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
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Chii dé 5. 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 clia 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 cdp 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), z_yy)
print(z_yy(1,2))




Chu dé 6. Gia tri nhé nhat — 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 7. Cac tham sb dic trung

® Nhap thu vién:
import numpy as np

VD: Quan sat chidu cao X (cm) cta 10 sinh vién, ta dwoc :

[172, 154, 165, 165, 160, 165, 160, 155, 170, 160.]
Tinh ky vong, phuong sai va d9 1éch chuan.

X = [172, 154, 165, 165, 160, 165, 160, 155, 170, 160]
print (np.mean (data))

print (np.var (data))

print (np.std(data))



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:\toandaicuong; click nat Create



Gearnmarly

| o

Type here to search

Divtoandaicuong

Location:
* Python inferprater: Mew Virtualeny amdaronmant
) New emvironment using Virtuatery b

Location:

Base interpreter

Inherit g ite-packages

Make available to all projects
Existing interpreter

Pythan 3.8

Treate a maipy welcomne script
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@ Trong cira s6 bén phai, day chinh 14 file main.py; x6a hét cac cau léch trong file ndy, gd cac cau lénh:

import math

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

!H)

@ Chay chwong trinh: nhan nut Shift+F10, duoc cira sé nhu dudi day

B File Edit View Navigate Code Hefactor Run Tools VCS Window Help

toandaicuong i, py

| Praje e main. oy

£ toandsicuong import math
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- e
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print{matk

main

0:\toandaicuonglvenvisc
Hello World !

8.8
£ 22 Process finished with exit
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) Type here to search

rtspython.exe D:/toandaic

code B

i % Python Coreole

o o ¢

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

) Event Log
51 CRLF UTF-8 4spaces Python 3.8 (toandaiceong) e
. 447 P o
VL 23112020




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

B Fie Edit View Na @ Settings ¥
toandaicuong (4 main Project: 3 Pythen S el project > & Q
i Project = .
~ Appearance & Behavior Pythan Interpreter: | ®, Python 1B [toandaicuang) -
“ toandaicuong v
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E > B:htoan : nripy-linreg
% Hello W | numpy-mips6d
E 6.8 nurmpy-mkd
B P nurmpy-mkp2020
i % & process nurpy-mi Specily versin
._% - nUmpY-nn
L =y . Options
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