Python cho Khoa hoc Dr lieu:
T NumPy dén Pandas

Lam chu cau trdc mang hiéu nang cao
va thao tac di liéu bang.

Q X

Tai liéu tu hoc & Tra ctiu. Tong
hop kién thirc cot 16i vé tinh
toan s6 hoc va xur ly dir liéu.
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Hé sinh thai NumPy: Trai tim cua Tinh toan S6 hoc

Pandas
(Tabular Data)

SciPy

(Science)

Scikit-Learn

(Machine
Learning)

Matplotlib
(Plotting)

Tinh nang cot 16i
e ndarray: Mang N-chiéu hiéu qua

® Vectorization: Tinh toan song song, khéng
vong lap

e Tools: Dai s tuyén tinh, Fourier, S6 ngau nhién

import numpy as np

fromAumpy—Hmport—r
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chan xung dot tén ham (vi du: min, max).
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CANH BAO: Tranh import tat ca (*) dé ngan
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Cudc dua toc do: Python List vs. NumPy Array

Python List (Cham) NumPy ndarray (Nhanh)

my_list = list(range(1000000)) my_arr = np.arange(1000000)
# Phai 1ap qua tiung phan td (Loop) #t Vectorization (Khong vong lap)
for _ in range(10): for _ in range(10):

my_list2 = [x * 2 for x in my_list] my_arr2 = my_arr * 2

XU ly tuan tu, tdn bd nhd. X ly trén khoi bo nhd lién ké (Contiguous Memory).
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Giai phau doi tuong ndarray

Thung chira da chiéu cho dir liéu dong nhat (Homogeneous Data).

Axis 0

Dt liéu phai cung kiéu
(vi du: tat ca la float)

y 4 R & "
. .Shape . .dtype . .ndim
Kich thudc cac chiéu. Kiéu dir liéu. S6 chiéu cua mang. data = np.array([[1.5, -0.1, 3], [0, -3, 6.5]])
Vidu: (2, 3) Vi du: float64, int32 Vidu: 2 # shape: (2, 3) | dtype: float64

. o "
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Khéi tao Mang & Ep ki€u Dit liéu

Creation Toolkit
Ham
np.array(seq)

np.arange(n)

M0 ta

Chuyeén list/tuple
thanh mang

Tao dai so (giong
range)

np.zZeros, np.ones

np.eye

Mang toan 0 hoac 1

MatrandonviNx N

Phuong thurc .astype()

arr = np.array([3.7, -1.2, 0.5])
arr_int = arr.astype(np.int32)

# Két qua: [3, -1, 0] (Mat phan thap phan)

LUV Y:

.astype() luon tao ra ban sao méi (Copy)

trong bo nhé, ngay ca khi kiéu dir liéu
khéng doi.
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Indexing & Slicing: View vs. Copy

Memory Block (Original Array) + Slice |a View: Tham chiéu truc tlgp

[.i...ll{..ﬂ.}l.l....]

lCnpy: Tao ban sao doc lap

Independent Copy (e.g., Python List behavior)

e o [ O [ G [

arr = np.arange(10) s
sltilcenaTe = "aER 588 | g

slice_arr[1] = 9999 # Thay doi tren slice
\hprint(arr) # Mang goc BI THAY DOI!

-

[ LUU Y: Muén sao chép dit liéu thuc su? Hay dung ~.copy()" W
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Truy xuat Nang cao: Boolean & Fancy Indexing
Roboto Regular: Cac phuong thirc nay luon tao ban sao (COPY), khong phai View.

Boolean Indexing Fancy Indexing

W N = 0O

data[names == "Bob"] | | arr[[4, 3, 0]

Lo¢E dir I|éU theo diéu klén IOQiC. Dﬂng méng sO nguyén dé ChQn
| hang/cot theo thur tu cu thé.

o Surdung “&" (va), ' | (hoac), *~" (pha dinh).
Khéng dung "and’/ or".
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Suc manh Vec-to hoa & UFuncs

Roboto Regular: Thuc hién phép toan trén toan bé6 mang. Quén di vong lap ‘for’.

Unary (1 mang): Feature Spotlight: np.where’

¢ sqrt

¢ exp

* abs

* 1snan # Cu phap: np.where(condition, x, y) Logic diéu kién

# Néu arr > 0 tra vé 2, nguoc lai tra vé -2 cuc nhanh cho
dir liéu 1on.

Binary (2 mang): result = np.where(arr > 0, 2, -2)

e add
e maximum
* power

& NotebooklLM



Thong ké & Tap hop Dir liéu [ Axis Concept

Roboto Regular: Cac phuong thire nay thuc hien tren axis=1

toan bé mang hoac doc theo mot truc (axis). (Thu gon cot)
aad

Key Methods Table

Method Mo ta
sum Tong / Trung binh.
mean Tong / Trung binh.

std - D6 léch chuén / Phuong sai.
var Po léch chuan / Phuong sai.
min Gia tri nho nhat / Ién nhat.

Set Operations

np.unique(x) | Traveé céc gid tri duy nhat
(da sap xép).

max Gia tri nhd nhat / 16n nhat. - o

np.isin(x, y) | Kiém tra phén ttrx cé
nam trong y khong.
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Pai s6 Tuyén tinh & S6 Ngau nhién

Linear Algebra

Random (numpy.random)

VAN

T

A-B

Nhan ma tran (Dot product):

np.dot(x, y) or x @ y Sinh dit liéu gia lap toc do cao.

Other key functions on fira code: standard_normal(): Phan phdi chuan.

+ inv: Nghich déo permutation(): Hodn vi ngau nhién.

* qr:Phanra default_rng(seed): Generator d& tai
o T:Chuyén vi lap két qua.
e S N
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Nhap mon Pandas: Khi dir liéu can “Nhan”

i Raw Data (NumPy) Labeled Data (Pandas)
|
[ [ e ) 3. 4: 5.6 ] ) Tién hoa thanh Nt Colf Col2 Col3
F7al, Jal i el ‘; ;z z; 152
L3, S0 708d | ' ' '
C 3.4 ST 738
.
Core Concepts , ﬁ
Value C1 | C2
* Pandas (Panel Data) Bl . TEIEW
T6i uu cho dit liéu bang (tabular) va hon hgp (heterogeneous). v || 7.8 R2| 7.8 | 9.0
e Convention (34 | 34178
import pandas as pd Series (1D) DataFrame (2D)
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Series: Mang Mot Chiéu co Pinh danh

Anatomy of a Series

Index

Values

Key Feature: Alignment

Tu dong can chinh dir liéu theo Index.

= pd.Series([1], index=['a'])
= pd.Series([2], index=['a'])
A<l + 599 =03, (o undex "at)

Missing Data
XU ly dir liéu thiéu (NaN).

pd.isna(obj)
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DataFrame: Bang tinh Manh mé

Create Select Column
Tao Chon Cot

pd.DataFrame(data) Index state year pop frame["state"] hoac
frame.state

(From Dict of Lists)
0 Ohio 2000 15
. 1 Nevada 2001 iF i Modif
Prewei{w Chinh s%ra
S 2 California | 2002 3.6 frame[ "new_col"] = value
.head() N J Thém cot
(Xem 5 dong dau) del frame["col"]

Xba cot

data = {"state": ["Ohio", "Nevada"], "year": [2000, 2001]}
frame = pd.DataFrame(data)
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Poi twong Index & Tuwong tac Dir |

ieu

@ - Union .
Index Properties t
r 2
Index giong nhu mot tap hop (Set) OE ey o
nhung c6 dinh (Immutable).
\K Immutable Set-like Duplicate-allowed 5
& : _ B
Selection with .loc
- P i i g N
Truy xuat chinh xac theo Nhan (Label)
frame.loc["Ohio"]
Chon dir lieu hang co nhan la “Ohio".
[ Dung ".T" dé chuyeén vi (Transpose) hang thanh cét. ]
o e/
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Tong két & Kiém tra Kién thirc

NumPy Pandas

©® Tinh toan s hoc ©® Phan tich bang
® Mang da chiéu ©® X ly dir liéu thuc té
_ ® Dir liéu dong nhat © Dt liéu hon hop
1. © 2. @ 3. 2 4. ©
NumPy dung lam Pandas dung lam Matplotlib? Scikit-learn?
gi? gi?
Tinh toan khoa hoc, Phéan tich dir liéu Truc quan hoa (vé Hoc may (Machine
mang N-chiéu. bang. biéu do). Learning).

Nam virng NumPy la budc dém bat budc dé thanh thao Pandas.
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