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Phan 1

Mot s6 gbi python cho KHDL



Mot so goi python cho KHDL

= Ngbn ngtt python c6 hé théng cac gdi rat phong
phu, ho tro nhiéu linh vue khac nhau, tir xay dung
ng dung, x& ly web, x& ly text, x& ly anh,...
= S¢r dung pip dé tai cadc géi madi vé tir internet

= Mot s6 gdi danh cho 1ap trinh théng thuong:
= os: xt ly file va tuong tac vdi hé diéu hanh
= networkx va igraph: lam viéc v&i di¥ liéu d6 thi, cd thé
lam viéc v&i dit liéu rat 1n (d6 thi hang triéu dinh)
= regular expressions: tim kiém mau trong di¥ liéu text

= BeautifulSoup: trich xuat dit liéu tur file HTML hodc tur
website
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Mot so goi python cho KHDL

= NumPy (Numerical Python): la géi chuyén vé xtr ly
di¥ liéu sb (nhiéu chiéu); géi cling chira cac ham dai
sO tuyén tinh co ban, bién ddi fourier, sinh s6 ngau
nhién nang cao,...

= SciPy (Scientific Python): dwa trén Numpy, cung cap
cac cong cu manh cho khoa hoc va kj nghé, chang
han nhu bién d6i fourier roi rac, dai s tuyén tinh,
toi wu hda va ma tran thua

= Matplotlib: chuyén sir dung dé vé biéu do, ho tro
rat nhiéu loai biéu d6 khac nhau
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Mot so goi python cho KHDL

= Pandas: chuyén st dung cho quan ly va twong tac
vai dit liéu co cau tric, duwoc st dung rong rai trong
viéc thu thap va tién xtr ly dit liéu

= Sci
Sci
cu

<it Learn: chuyén vé hoc may, dua trén NumpPy,
Py va matplotlib; thw vién nay cé san nhiéu cong

niéu qua cho hoc may va thiét Iap moé hinh théng

ké chang han nhu cac thuat todn phan 1&p, hoi quy,
phan cum va giam chiéu dit liéu

= Statsmodels: cho phép nguoi st dung kham pha di
liéu, wdc lwong moé hinh théng ké va kiém dinh
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Mot so goi python cho KHDL

= Seaborn: du trén matplotlib, cung cap cac cong cu
dién thij (visualization) di¥ liéu thdng ké dep va hiéu
qua, muc tiéu cda gai la s&r dung viéc dién thi nhu
la trong tdm cta khdm pha va hiéu dit liéu

= Bokeh: dé tao cac 6 tuong tac, biéu d6 tébng quan
trén nén web, rat hiéu qua khi twong tac vdi dir liéu
|&n va truc tuyén

= Blaze: gbi dua trén Numpy va Pandas hudng dén
di¥ liéu phan tan hodc truyén phat, |a cébng cu manh
mé tao dién thi vé di¥ liéu cuc 1on



Mot so goi python cho KHDL

= Scrapy: chuyén vé thu thap théng tin trén web, rat
phU hop véi viéc 1y cac di¥ liéu theo mau

= SymPy: tinh todn chuyén nganh dung cho so hoc,
dai s0, toan roi rac va vat ly luogng tir

= Theano: goi chuyén dung tinh toan hiéu qua cac
mang nhiéu chiéu, str dung rong rai trong hoc may

= TensorFlow: géi chuyén dung cho hoc may cua
Google, dac biét la cdc mang than kinh nhan tao

= Keras: thu vién cap cao chuyén vé hoc may, st
dung Theano, TensorFlow hoac CNTK lam phu tro
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Phan 2

Gi6i thiéu vé NumPy
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Gi6i thiéu vé NumPy

= NumPy |3 thu vién bd sung cGia python, do khéng
cc’> s§n ta phai cai dat: pip install numpy

ion 10.0.16299.371]
ration. All rights reserved.

i \Nam.DHTL\2.2 Nhdp mén Khoa hogc Dt liéu>pip install numpy
ollecting lLIlI[‘l[ Y
eS.p ythonhosted.org/p at}age:/af/ ed/7d7107bdfb5c33fecf33cdafeal8c27dl
mpy-1.14.3-cp36-—non amd64.whl (13.4MB)
| 13. 50KB/ s

. Mot sO he thong python da c6 san numpy thi cé thé bo
qua budc nay

» Cach don gidn nhat dé kiém tra xem hé théng da cai
numpy hay khéng Ia thir import géi xem cé bi bdo 10i
hay khéng: import numpy as np



Pic diém ctia NumPy

= P3Ai twong chinh cia NumPy la cdc mang da chiéu
doéng nhat (homogeneous multidimention array)
= Kiéu di¥ liéu phan tlr con trong mang phai giéng nhau
= Mang c6 thé mét chiéu hodc nhiéu chiéu
» Cac chiéu (axis) dugc danh th ty tir O tré di

axis = 1

= SG chiéu goi 1a hang (rank) 0 1 n—1
= C6 dén 24 kiéu sO khdcnhau X [ o
= Kiéu lalop chinhxr L |1

ly di¥ liéu mang nhiéu chiéu
Rat nhiéu ham va phuong
thire xtr ly ma tran m— 1




Phan 3

Kho1 tao mang va chi so
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Tao mang va truy cap

import numpy as np

a = np.array([1, 2, 3]) # tao mang 1 chiéu

print(type(a)) # in "<class 'numpy.ndarray'>"
print(a.shape) # in "(3,)"

print(a[@], a[1], a[2]) # in "1 2 3"

a[@] = 5

print(a) # in "[5, 2, 3]"

b = np.array([[1, 2, 3],[4, 5, 6]]) # tao mang 2 chiéu
print(b.shape) # in "(2, 3)"
print(b[@, @], b[O0, 1], b[1l, @]) # in "1 2 4"

print(np.diag([1, 3, 4]))

# in ra cai gi?
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Nhiéu cach khai tao phong phti L&

import numpy as np
mang [0. 1. 2.]
mang 2x2 toan s6 O

X = np.range(3.0)

a = np.zeros((2, 2))

= np.ones((1, 2))

= np.full((3, 2, 2), 9)
= np.eye(2)

= np.random.random(3, 2)

mang 1x2 toan sb 1
mang 3x2x2 toan sbé 9
ma tran don vi 2x2

HOoH O H H O H H

mang 3x2 ngau nhién [0,1)
mang 2x3 dién cac sbé tir 1 dén 6, kiéu s6 nguyén 32 bit
= np.array([[1, 2, 3], [4, 5, 6]], np.int32)
print(x.ndim, Xx.size)

print(x.shape) # in "(2, 3)"
print(x.dtype) # in "dtype('int32')"

X #+ o Q n O
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Truy cap theo chi so (slicing) LL

import numpy as np

# mang 3x4
a = np.array([[1, 2, 3, 4], [5, 6, 7, 8], [9, 1o, 11, 12]])

# mang 2x2 trich xuat tur a, dong ©+1, cot 1+2
b =a[:2, 1:3]

# chd y: mang cua numpy tham chiéu chir khong copy dir 1iéu
print(a[o, 1]) # in "2"

b[o, 0] = 77 # b[O, 0] cing la a[o, 1]

print(a[0, 1]) # in "77"
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Can than voi slicing

S

row rl = a[l,

]

row r2 = af[l:2, :]

print(row ri,

print(row r2,

col rl = af:,
col r2 = a[:,
print(col ri,
print(col r2,

row rl.shape)

row_r2.shape)

1]

1:2]

col ril.shape)
col r2.shape)

H o H=

HOH OH O F= H

mang 1 chiéu do dai 4

mang 2 chiéu 1x4
in ra "[56 7 8] (4,)"
in ra "[[5 6 7 8]] (1, 4)"

mang 1 chiéu do6 dai 3

mang 2 chiéu 3x1
inra "[ 2 6 10] (3,)"

in ra "[[

10
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Phan 4

Cac phep toan trén mang
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NumPy c6 nhiéu phép toan veé méng‘&é

import numpy as np

X = np.array([[1, 2], [3, 4]], dtype=np.float64)
np.array([[5, 6], [7, 8]], dtype=np.float64)

print(x + y) # print(np.add(x, y)), x& ly khac list
print(x - y) # print(np.subtract(x, y))

print(x * y) # print(np.multiply(x, y))

print(x / y) # print(np.divide(x, y))

print(np.sqrt(x)) # khai can tat ca cac phan ti
print(2**x) # tinh 2 mi cac phan tu trong x
# chu y: phép nhan/chia thuc hién theo cap phan t&r cia x va y
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Nhan ma tran (dot) va nghich dao LL

import numpy as np

X = np.array([[l, 21,13, 4]])
y = np.array([[5, 6],[7, 8]])

v = np.array([9, 10])
w = np.array([11, 12])

print(v.dot(w)) # tuong tu print(np.dot(v, w))
print(x.dot(v)) # tuong tu print(np.dot(x, v))
print(x.dot(y)) # tuong tu print(np.dot(x, y))

print(np.linalg.inv(x)) # tinh va in nghich dao cua x
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Ma tran chuyén V1 LL

import numpy as np

X = np-aPPaY([[l: 2]: [3) 4]])

print(x) # in ra "[[1 2]

# 3 4]]"
print(x.T) # in ra "[[1 3]

# 2 4]]"

# chd y: mang 1 chiéu khong c6 chuyén vi
y = np.array([1, 2, 3])

print(y) # in ra "[1 2 3]"
print(y.T) # in ra "[1 2 3]"

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

print(z.T) # doan xem in ra cai gi?
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Phan 5

Mot so thao tac thong dung
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Doc dit licu tir file Jix

from io import StringIO

import numpy as np

c = StringIO("@ 1\n2 3")
X = np.loadtxt(c) # array([[ 0., 1.],
# [ 2., 3.]1])
d = StringIO("M 21 72\nF 35 58")
y = np.loadtxt(d, dtype={'names': ('gender', ‘'age', 'weight'),
'formats': ('S1', 'i4', 'f4')})
print(y) # [('M', 21, 72.0), ('F', 35, 58.0)]
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Co ché broadcasting S

import numpy as np

X = np.array([[l, 2, 3], [4, 5, 6], [7, 8, 9], [10, 11, 12]])
v = np.array([1, 0, 1])

y =X+V
print(y) #inra "[[ 2 2 4]
t [ 5 5 7]
# 8 8 10]
# 11 11 13]]"
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Tinh tong theo cac truc L—ﬂg

import numpy as np

X = np.array([[l, 2]: [3J 4]])
print(np.sum(x)) # tinh tong toan bd x, in "10"

print(np.sum(x, axis=@))  # tinh téng méi cot, in "[4 6]"

print(np.sum(x, axis=1))  # tinh tong méi hang, in "[3 7]"
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Trich xuat dit liéu theo day

S

import numpy as np

a = np.array([[1,2], [3, 4], [5, 6]])
# Prints "[1 4 5]"
print(a[[0, 1, 2], [0, 1, ©]])
# Prints "[1 4 5]"
print(np.array([a[0, 0], a[l, 1], a[2, ©]]))
# Prints "[2 2]"

print(a[[@, @], [1, 1]])

# Prints "[2 2]"

print(np.array([a[0, 1], a[0@, 1]]))
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Loc ph?m tir theo chi so LL

import numpy as np

a = np°ar‘r‘ay([[1,’ 2, 3]: [4J 5, 6]: [7J 3, 9]: [1@) 11, 12]])
b = np.array([0, 2, 0, 1]) # b 1a mang cac chi so6
print(a[np.arange(4), b]) # inra "[1 6 7 11]"

# cong tat ca cac phan tu dugc loc thém 10
a[np.arange(4), b] += 10

print(a) # in ra "array([[11, 2, 3],
W 4, 5, 16],
W 17, 8, 9],
# (10, 21, 12]])
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Loc dir liéu theo diéu kién LL

import numpy as np

a = np.array([[l, 2]: [3: 4]: [5) 6]])

bool idx = (a > 2)

print(bool idx) # in ra "[[False False]

# [ True True]

# [ True True]]"
# loc dir 1iéu trong a, tra vé mét day
print(a[bool idx]) # Prints "[3 4 5 6]"
# c6 thé viét truc tiép diéu kién (ngan gon hon)
print(ala > 2]) # Prints "[3 4 5 6]"
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Pi1éu chinh cd ma tran

>>> X = np.array([[1, 3],
>>> X.shape

(3, 2)

>>> X = np.array([[1, 3],
>>> X = X.reshape(2, 3)
>>> X

array([[1, 3, 4], [4, 4,
>>> X = np.array([[1, 3],
>>> X = X.reshape(2, -1)
>>> X

array([[1, 3, 4], [4, 4,

[4, 4], [4, 2]])

[4, 4], [4, 2]])
// chinh thanh 2x3

2]1)
[4, 4], [4, 2]])
// tu tinh chiéu con lai

211)
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Elementwise operation m—*

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

>>> np.log(x) // lay log co s e tung phan tu
array([ ©, ©.69314718, 1.09861229])
>>> np.abs(x) // lay tri tuyét doéi tung phan tu

array([1, 2, 3])

>>> np.maximum(x, 2) // so sanh tung phan t véi 2 va lay max
array([2, 2, 3])

>>> np.minimum(x, 2) // so sanh tung phan ti véi 2 va lay min
array([1, 2, 2])

>>> X*¥*2 // liy thira 2 tiung phan tu

array([1, 4, 9])
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Tinh norm cap 2 cua vector LL

# norm cap 2 cua vector la chiéu dai cua vector dé

# |xly = x| = Va2 +x2 + -+ x2

X = np.array([[@, 3]) [4: 3]: [6J 8]])
# tinh norm moi dong, két qua: array([[3], [5], [10]])

np.linalg.norm(x, axis = 1, keepdims = True)
X = np.array([[@, 6], [4, 9], [3, 8]])

# tinh norm moi coét, k&t qua: array([[5, 10]])
np.linalg.norm(x, axis = @, keepdims = True)
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Sinh mang ngau nhién M—L“

np.random.random(3, 2) # mang 3x2 ngau nhién trong [0,1)
np.random.randn() # mot sO sinh theo phan phdi chuan
np.random.randn(3) # mang 3 s theo phan phdi chuan
np.random.randn(3, 4) # mang 3x4 theo phan phéi chuan

# mang 2x4 gobm cac sb6 nguyén trong [3,15)
np.random.randint(3, 15, (2, 4))

# sinh mot ddy 13 hodn vi ngau nhién cla day (@, 1, 2, .., 19)

np.random.permutation(20)
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Cac ham thong ké

import numpy as np

a = np.random.randn(3, 4)

# tinh trung binh cla ca ma tran a
print(np.mean(a))

# tinh trung vi cua cot dau tién
print(np.median(a[:,0]))

# tinh d® léch chuan cua tung dong
print(a.std(axis=0))

# tinh phuong sai cua tung cot

print(a.var(axis=1))
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Phan 6

Bai tap
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Bai tap

1. Tao modt ma tran 4x4 toan cac gia tri False

2. Cho mot day s6 nguyén 100 phan ti¢, hay tach 1ay
tit ca nhirng phan t 1é cho vao mdt mang

3. Cho mdt day s6 tw nhién 20 phan t, hay thay thé
tat cd nhirng phan t¢ 1é bang s6 -1

4. Hai mang a va b c6 cung s6 dong, hay ghép ching
theo cic dong thanh mang ¢, cac cdt cia a roi dén
caccOtcuab

5. Mang a va b c6 cuing so cot, hay ghép chiing theo
cac cot thanh mang ¢, cic dong cta a roi dén ctia b



Bai tap

6.

Cho mét mang a, hay in ra tat ca nhirng phan ti
trong khodng tir 5 dén 10

Sinh ra m6t mang so6 thwc ¢ 1000 phan t, cac
phén tr nam trong khoang tir -0.5 dén <o.5

Sinh mo6t ma tran 3x5 gobm céac sd ngau nhién tir o
dén nhd hon 10, tinh va in ra s 1on nhat trén moi
dong ctia ma tran

Nhédp mang a va b ¢6 10 phan ti¥, tinh khoang cach
euclid gitaava b



Bai giai

numpy.full((4, 4), False, dtype=bool)

a = numpy.random.randint (1000, size=100)
b=ala%2==1]
print(b)

a = numpy.random.randint (300, size=20)
ala % 2 ==1] = -1
print(a)

c = np.concatenate([a, b], axis=1)
Cc = np.concatenate([a, b], axis=0)
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