NumPy

Trac nghiém & Thuc hanh Y PDF bai

NumPy la thu vién tinh toan trén mang s6. Thay vi viét vong 1dp qua tung 6 nhu
trong C++, ta vi€t mot phép tinh cho ca méang; vi du trir diém trung binh ctia
ting mén khoi cd bang diém chi can mdt dong. Ba khai niém can nam la shape
(kich thu6c moi chiéu), axis (tinh theo hang hay theo c6t) va broadcasting
(cach NumPy tinh trén hai mang khac kich thuéc). Bai dung mot bang diém ba

mon nhd dé moi két qua déu kiém dugce bang tay. pandas va PyTorch & cac bai

sau déu dua trén cac khai niém nay.

MUC TIEU

Thay vong lap bang phép tinh trén ca mang.
boan shape két qua khi tinh theo axis va khi broadcasting.
Phan biét view va copy.

Tranh cac 16i hay gap: trt mang (n, ) véi (n, 1), tran s6 uint8.

Mang va shape

Mang NumPy (ndarray) giong mang ctia C++ hon 1a list ctia Python: moi phan tir cing
mot kiéu s, goi 1a dtype, va mang co6 kich thuée cd dinh theo ting chiéu, goi la shape. Vi
moi phan tir cung kiéu, NumPy chay vong 1ip bén trong bing code C, nhanh hon nhiéu

so vGi vong 1ap Python.

Anh 1a vi du gap nhiéu nhat. Anh mau 1a mang shape (cao, rong, 3): anh (480, 640, 3) cao
480 va rong 640 diém anh. M6i diém anh co6 ba kénh do, luc, lam; mdi kénh luu bang 8
bit kiu uints, tirc 28 = 256 mirc tir 0 t6i 255. SG cang 16n cang sang: (0, 0, 0) la den,
(255, 255, 255) 1a tréng.
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(427, 640, 3)

img[:, ::-1] = (320, 480, 3): img[::8, ::8] > (40, 60, 3{)1 img + 100 - (320, 480, 3), np.clip(img.astype(int) +
dao thu tu cot: lat ngang lay mbi 8 hang, 8 cot mot diém uint8 tran vong: 200 + 100 100, 0, 255) - (320, 480, 3):
trong uint8 thanh 44: mau sang  déi sang int réi kep vé 0-255

bi vé

Mot anh that (320, 480, 3) qua mudi dong NumPy: 1at cat, chon kénh, gop
truc, broadcast, va cai bay tran sd uint8.

shape tra 16i “c6 bao nhiéu phan tir trén méi truc”, ndim 1a s6 truc, size la tich cac do dai
truc. np.zeros((3, 4)) tao mang shape (3,4) toan s0 0, size la12. np.arange(8, 10, 2)
giong range: dugc [0 2 4 6 8], khong ldy 10. V6i bang hai hang va ba cot, phan tira[1,
2] ndm & hang th hai, cdt thi ba:

Python

import numpy as np

a = np.array([[1, 2, 3], [4, 5, 61], dtype=np.inté4)

print(a.shape, a.ndim, a.size, a.dtype)

print(np.zeros((2, 3)).dtype, np.arange(6).reshape(2, 3).tolist())
print(np.linspace(0, 1, 5))

print(np.arange(12).reshape(3, -1).shape) # -1: NumPy tu tinh truc con lai

reshape gilt nguyén day gia tri va thi ty, chi déi cach chia hang: 12 s6 c6 thé doc thanh
3 x 4 hay 2 x 6, mién tich cac truc bang 12. Chi dugc viét -1 6 mét truc; NumPy tu tinh

do dai truc do.
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Cung 12 s6, cung thir ty; reshape chi déi cach chia hang.

Kiéu dit liéu la ché NumPy khac Python nhiéu nhit. int Python c6 do chinh xac tuy ,
nhung s6 nguyén NumPy c¢6 do rong cd dinh. Phép toan trén mang nguyén c6 thé quay

vong khi vugt mién biéu dién, khong nhat thiét bao 16i:

Python

big = np.array([2%%62], dtype=np.int64)
print(big * 4, big.dtype)

pixels = np.array([200, 100], dtype=np.uint8) # anh thudng luu bang uint8, giad tri 0..255
print(pixels + 100)

x = np.array([1, 2, 3])
x[0] = 2.7 # gan sd thyc vao mang nguyén: bi cat

print(x)

262 . 4 = 264 yugt inté64 va quay vong vé 0 trong phép toan nay. Piém anh 200 + 100 =
300 vugt 255 va thanh 300 — 256 = 44. D4i sang float32 trudc khi xt Iy roi kep vé mién
hop 1€ bang np.clip sé tranh phép cdng uint8 bi quay vong. Dong cudi cho thay gan sd

thuc vao mang nguyén lam mat phan 1&.
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uint8 chay trén mot vong 256 gia tri: 200 + 100 thanh 44.

V6i s6 thuc, floaté4 dung 8 byte mdi s6, float32 dung 4 byte. floaté4 chinh xac hon,
nhung mang neural thuong dung float32 vi ton nita bd nhé va chay nhanh hon. Nhan

16p va chi s thi van dé kiéu nguyén.

HOI NHANH

np.array([250, 18], dtype=np.uint8) + 10 cho ra gi?

A [2606, 20]
B[4, 20]
¢ [255, 20]

D Bao 16i tran s6

Tinh trén ca mang

Phép toan so hoc, so sanh va cac ham nhu np.exp, np.sqrt, np.log ap dung lén ting

phan tir cia mang ma khéng can vong lap. Cach viét nay goi la vector hoa (vectorization):
Python

z = np.array([-2.0, 0.0, 1.0, 3.0])
print(1 / (1 + np.exp(-2))) # sigmoid cUa bai 2.3, cho ca mang
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print(z > 0, (z > 0).sum(), (z > 0).mean())
print(np.where(z > 0, z, 0.0)) # RelLU: gil s6 duong, s6 am thanh O
print(np.clip(z, -1, 1), z.max(), z.argmax())

So sanh cho ra mang bool; cong mang bool thi True tinh 1a 1, nén (z > 8).sum() dém so
phan tir duong va (z > 0).mean() la ti 1é cia ching. Pay la cach tinh accuracy: (pred ==

y) .mean().

HOI NHANH

V6iz = np.array([-2.0, 0.8, 1.0, 3.0]),dong if z > 0: print("dudng") lam
gi?

A In "duong”, vi z c6 it nhat mét phan ti duong
8 Khéng in gi, vi khdng phai moi phan ti déu duong
¢ Bao ValueError, vi if khéng tu chon any hay all

D In “"duong” hai lan, méi phan ti dudgng mot 1an

Dong dau tinh ham sigmoid 1/(1 + e~?) cho ca bdn s6 cung luc; bai 0.4 sé hoc ham nay.
O day chi can thdy mot cong thitc dugc ap vao ting phan tir ma khong can vong lap. Thit
so toc do voi vong 1ap Python trén 200 000 s3. Nhu & bai 0.1, kiém hai cach ra cung két

qué (bang np.allclose) roi méi do:

Python

import math

from timeit import repeat
rng = np.random.default_rng(0)
z = rng.normal(size=200_000)

zs = z.tolist()

def sigmoid_loop(values):

return [1 / (1 + math.exp(-value)) for value in values]
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def sigmoid_numpy(values):

return 1 / (1 + np.exp(-values))

p_loop = sigmoid_loop(zs)

p_vec = sigmoid_numpy(z)

assert np.allclose(p_loop, p_vec)

t_loop = min(repeat(lambda: sigmoid_loop(zs), repeat=5, number=3)) / 3
t_vec = min(repeat(lambda: sigmoid_numpy(z), repeat=5, number=3)) / 3
print(np.allclose(p_loop, p_vec), p_vec.shape)

print("NumPy nhanh hon vong 13p:", t_vec < t_loop)

Hai cach cho cung két qu4, chiléch 6 chi s6 cudi, va NumPy nhanh hon. S6 giay trén

may dang chay nadm trong t_loop va t_vec; hinh du6i vé tir mdt 1an do nhu véy.

1/ (1 + np.exp(-2)) . 112 ms

0 5 10 15 20 25 ms

Sigmoid ctia 200 000 s6, do trén mot may CPU.

Chi s6 va lat cat
Mang nhiéu chiéu dung mot cip ngoac véi cac chi s6 ngan bsi ddu phay: ali, jl, khong
phéi a[i][j] (cAch sau van chay nhung chdm hon va dé sai véi lat cat). M6i truc nhan

mot chi s6, mot 1at cit start:stop:step, mot list chi s, hoic mot mat na bool:

Python

a = np.arange(12).reshape(3, 4)
print(a)

print(al1, 2], al:, 0], al[-1, ::21)
print(al[0, 2]].shape, ala % 5 == 0])

al0] (hay a[0, :1)lahang dau,al:, 0]lacotdau, (3,).al[6, 21114y hang O va hang 2
(fancy indexing). ala % 5 == 0] 14y moi phan tir chia hét cho 5 va tra vé mang mot

chiéu.
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al1, 2] al:, 0] al[-1, ::2] ala % 5 == 0]

0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 5
4 3 6 7 4 5 6 7 4 5 6 7 4 5 6 7
8 9 18 11 8 9 10 11 8 9 106 11 8 9 18 11

Bon cach 1ay dit liéu tir cuing mot mang 3 x 4.

Co6 mot khac biét quan trong voéi list. Lat cat cta list Python tao ban sao; 1at cat cta
mang NumPy la mot view: mdt cach nhin khac vao cuing vang nhé. Stra view thi mang
goc déi theo:

Python

np.arange(6)

a

s = al1:4] # view

s[0] = 100

print(a)

f =all1, 2, 31] # fancy indexing: ludn 1a ban sao
f[o] = -1

print(a, np.shares_memory(a, s), np.shares_memory(a, f))

Quy tac: 1at cit bang start:stop:step cho view; chi s6 bang list hay mét na bool cho
ban sao. View giip NumPy khdng tén bo nhé khi ciat mang 16n, nhung néu dinh sira lat
cat ma khong muon dung t6i gée thi phai goi . copy (). reshape cling thudng tra vé view;
riéng khi mang da chuyén vi hay cit cach quang, NumPy phai chép ra ban sao. Mudn

bi€t hai mang c6 dung chung dit liéu khong thi goi np.shares_memory(a, b).

s = a[1:4] - dung chung

<

f=al[1, 2, 3]] - ban sao

Lat cat la view ctia cung vung nhg; fancy indexing chép ra ban sao.
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Luu y: “méat na cho ban sao” chi dung khi 1dy ra mot mang méi, nhub = ala > 5];stiab

sau d6 khong dung t6i a. Con gan thing a[a > 5] = 0 thi stra ding cac 6 d6 cta a.
HOI NHANH
Chaya = np.zeros(5),b = a[2:],b += 1.LGc nay a la gi?
A [0, 6, 6, 0, 0]
5 [1, 1, 1, 1, 1]

c [0, 8, 1]

axis
Gi¢ dén bang diém: 5 hoc sinh, 3 mon. M&i hang la mot hoc sinh, mdi cot la mot mon. Y
nghia ctia tiing truc do ta quy udc; trong hoc may, quy uéc gan nhu ludn 1a truc 0 1a cac
mau.

Python

scores = np.array([[9, 8, 7],

[5, 6, 4],

[4, 4, 5],

[9, 8, 10],

[7, 8, 10]1], dtype=float) # (5 hoc sinh, 3 mo6n)
print(scores.mean(axis=0)) # trung binh tung mon
print(scores.mean(axis=1).round(2)) # trung binh tuUng hoc sinh

print(scores.argmax(axis=1), scores.max())

Cach nhé: truc nao dugc ghi trong axis thi truc d6 bién mat. scores c6 shape (5, 3);
mean(axis=0) gop theo truc O (gop 5 hoc sinh lai) nén con (3, ), mot s6 cho mdi mon.
mean(axis=1) gdop 3 mon nén con (5, ), mot s6 cho moi hoc sinh. Khong ghi axis thi gop

tat ca thanh mot so.

Al Canuc80k - Bai 0.2 - NumPy 8/25



9 8 7 —> 8

5 6 4 —> 5

4 4 B > 4.33 axis=l
9 8 18 —> 9

7 8 18 -—> 8.33
vy

axis=0 6.8 6.8 7.2

Truc ghi trong axis la truc bi gop va bi€n mat.

Quy tac gilt nguyén v6i mang nhiéu chiéu hon. Mot batch 100 dnh xam 28 x 28 c6 shape
(100, 28, 28):

Python

imgs = rng.random((100, 28, 28))
print(imgs.mean(axis=0).shape) # anh trung binh
print(imgs.mean(axis=(1, 2)).shape) # dd sang trung binh cUa tuUng anh

print(imgs.mean(axis=(1, 2), keepdims=True).shape)
keepdims=True giir lai truc bi gdp véi do dai 1 thay vi x6a nd. Muc sau sé cho thay vi sao
diéu do6 hiu ich.

Hinh du6i lam hai phép gdp d6 trén anh that: 1797 anh chir s6 viét tay 8 x 8 c6 san trong
scikit-learn. GOp theo truc 0 dugc mot anh trung binh; gop theo truc 1 va 2 dugc do sang

clia tung anh.

L b L L L

axis=(1, 2) 4.6 4.9

axis=0

1797 chi s0 viét tay 8 x 8: d0 sang tung anh va anh trung binh.
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Ghép hai mang cling phai chon truc. concatenate ndi hai mang doc theo mot truc da co,
vi du ghép 2 hoc sinh dau véi 3 hoc sinh sau thanh bang 5 hoc sinh. stack thém mot truc

moi, vi du xép bang diém ctia hai budi kiém tra chong 1én nhau:

Python

joined = np.concatenate([scores[:2], scores[2:]], axis=0)
two_sessions = np.stack([scores, scores], axis=0)
print(joined.shape, np.array_equal(joined, scores))

print(two_sessions.shape) # (bu6i, hoc sinh, mén)

Shape (2, 5, 3) c¢6thém mot truc méi & dau: truc budi kiém tra. Ghép sai truc thi code

van chay, nhung hang va cdt khong con mang y nghia nhu ta nghi.

concatenate stack
budi 1 budi 2
2
o
3
(5, 3)
(2, 5, 3)
concatenate noi truc da co; stack thém mot truc mai.
HOI NHANH

X c6 shape (32, 3,64, 64), tic 1a 32 anh mau, mo6i anh 3 kénh, 64 x 64 diém anh.

X.mean(axis=(0, 2, 3)) co shape gi?

A (3)

B (32,)

c (64,64)
D (32,3)
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Broadcasting

Chuan hoa ting mén: 1dy scores (5, 3) trir trung binh ting mon (3, ). Hai mang khac

shape, nhung phép trir van chay:

Python

mu = scores.mean(axis=0)

sigma = scores.std(axis=0)

sigma_safe = np.where(sigma == 0, 1.0, sigma)
Z = (scores - mu) / sigma_safe

print(Z.shape, Z.mean(axis=0).round(6), Z.std(axis=0))

sigma la d0 1éch chuan ctia tiing mon: diém ctia mon cang trai xa trung binh thi sigma
cang 16n (bai 0.7 sé hoc k¥). Mdi 6 ctia Z cho biét diém do6 cao hon hay thap hon trung
binh mdn bao nhiéu lan do 1éch chudn, nén so dugc gitra cac mon. Output cho thay méi
cdt ctia Z ¢6 trung binh 0 va d6 1éch chuan 1(-0. 1a mot s6 4m rat nho lam tron thanh 0).
sigma_safe thay do léch chuin biang 1 § m6én nao moi diém giong nhau, dé khong chia
cho 0.

Phép trir scores - mu chay dugc du hai mang khac shape: NumPy 1ay mu (3,) trir vao
ting hang ctia bang (5, 3), nhu thé mu duge chép thanh 5 hang. Co ché nay goi la
broadcasting. NumPy khdng chép that mu ra 5 lan, nhung mang két qua van da 5 x 3 6.
Co hai quy tac:

1. Xép shape ctia hai mang thang hang tir bén phai. Mang nao it truc hon thi coi nhu c6
thém cac truc do dai 1 & bén trai.

2. O méi truc, hai do dai phai bang nhau, hodc mot trong hai bing 1. Truc dd dai 1 dugc

kéo dan cho khép truc kia.

A B Két qua Vi sao

(5,3) (3,) (5,3) (3,) thanh (1,3), kéo dan truc 0
(5,3) (5,1) (5,3) Kéo dan truc 1cua B

(4,1) (3,) (4,3) Ca hai cung dugc kéo dan
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A B Két qua Vi sao

(5,3) (5,) Loi (5,) thanh (1,5); truc cudi 3 # 5
0 00 0 1 2 0 1 2
B w0y (o f1i2f 1 u 1
- i,::gazzii,::zzé::i + E‘,—_—_azzzii\,—_—_—_l—_—_:ii,::;—_—_:i = 2 ) "
» 3030 012 ——1—
(4, 1 (3,) (4, 3

Truc do dai 1 dugc kéo dan cho khép; 6 nét dat khong bi chép that.

Dong cudi ctia bang la 16i thuong gap khi muon trir trung binh ciia ting hoc sinh:
scores.mean(axis=1) co shape (5, ), x€p thang tir phai véi (5, 3) thi khong khép. Day la

lac dung keepdims:

Python

row_mean = scores.mean(axis=1)
try:
scores - row_mean
except ValueError as e:
print("ValueError:", e)

print((scores - scores.mean(axis=1, keepdims=True)).shape)

V6i keepdims=True, trung binh cé shape (5, 1) va kéo dan ding theo truc mén hoc.

Broadcasting con thay dugc ca vong lip 1ong nhau. Tinh khoang cach gitra moi cip diém
cta hai tdp A (n diém) va B (m diém) trong d chiéu, viéc ma bai 2.4 (k-nearest neighbors)

can, bang cach chén thém truc do dai 1:

Python

A = np.array([[0.0, 0.0], [3.0, 4.011)

B = np.array([[0.0, 4.0], [3.0, 0.8]11)

diff = A[:, None, :] - B[None, :, :1 # (2, 1, 2) - (1, 2, 2) -> (2, 2, 2)
D = np.sqrt((diff ** 2).sum(axis=-1))

print(diff.shape, D.shape)
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print(D)
print(diff.nbytes)

None (hoac np.newaxis) chén mot truc do dai 1. Truc cudi chira toa do; gop nod dé 1ay mot
khoéng cach cho méi cdp, shape (n, m). Cap dau la tir (0,0) dén (0,4), khoang cach
bing 4; cdp hang 1, cot 0 1a tur (3,4) dén (0, 4), khoang cach bing 3. B6n 6 déu tinh tay
dugc, nén vi du nhé nay la phép thir cho code truéc khi chay trén dir liéu that.

BO 3 Al
.‘ --------------- Q BO Bl
AQ 4 3
4! K
i | Al 3 4
! i D
W%

O (i, j) ctia D 1a khoadng cach tir Ai t6i Bj.

Cach nay tién nhung tén bd nhé: mang diff co n - m - d s6, mbi s6 8 byte. O day chi 64
byte, nhung véi n = m = 10000 diém, d = 64 chiéu thi diff can 51.2 GB, chua ké diff
*% 2. Vivay truéc khi chay trén dit liéu 16n, hay tinh thi kich thu6c cac mang trung gian;

bai 2.4 sé c6 cach tinh khoang cach ma khong can mang diff.

HOI NHANH

A c6 shape (8,1, 6), B c6 shape (7,1). (A + B).shape la gi?

A B&o 16i, vi hai mang khéac sé truc

B (8,7,1)
¢ (8,1,6)
D (8,7,6)
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(n,) va (n,1)

Hai shape nay trong giong nhau va in ra gan giong nhau, nhung la hai th khac hén. (n, )
la vector mét truc. (n, 1) 1a ma tran n hang, moét cdt. Tron ching véi nhau 1a 16i am tham

nguy hiém nhit ctia NumPy, vi broadcasting bién n6 thanh mot phép tinh hgp 1€ nhung

sai:
Python
y = np.array([1.0, 2.0, 3.0]) # (3,): nhan that
y_hat = np.array([[1.0], [2.0], [3.01]) # (3, 1): dy doan, dUng hoan toan

print((y_hat - y).shape)
print("MSE sai:", np.mean((y_hat - y) *x 2), " MSE dung:", np.mean((y_hat.ravel() - y) **
2))

Dy doan dang hoan toan ma MSE ra 1.33 thay vi 0. Phép tru (3,1) — (3, ) bi broadcast
thanh ma trdn 3 x 3 chtta moi hiéu §; — y;, roi np.mean 1ay trung binh ca 9 s6. NumPy
khong bao 16i gi. V6i 10° mau, ma tran nay c6 10'° s6, lac do notebook mai bao hét bo

nhd.

y (3,)
1 2 3
1 0 -1 -2
MSE sai 1.333
y_hat (3, 1) 2 1 0 -1 MSE dung O

3 2 1 0

(3,1) - (3,) thanh bang 3 x 3; chi duong chéo 1a phan du that.

L6i nay hay gap khi model tra du doan dang (n, 1), vi du mang neural c6 mét dau ra.
Cach stra la dua vé (n, ) bang .ravel() hodc .reshape(-1). Cach phong la kiém shape
ngay trong ham tinh loss:

Python

def mse(y_hat, y):
assert y_hat.shape == y.shape, (y_hat.shape, y.shape)
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return np.mean((y_hat - y) *x 2)

try:
mse (y_hat, y)
except AssertionError as e:

print("AssertionError:", e)

HOI NHANH

y_hat c6 shape (1000, 1), con y c6 shape (1000, ). Ta tinh np.mean((y_hat - y) *x
2). K&t qua ra sao?

Ra mot con s6 sai, va khéng bao 16i gi
B&o 16i, vi hai shape khac nhau
Ra dung MSE, vi NumPy tu khép hai shape

Chi tinh trén mau d4u tién cia méi mang

Dai s0 tuyén tinh va s6 ngau nhién
Phép nhan ma tran dung @. Phép * 1a nhan tirng phan ttr, khdng phai nhan ma tran:

Python

M

np.array([[2.6, 1.0], [1.0, 3.0]1]1)
np.array([1.0, 2.0])

print(M @ v, M * v)

print(M.T @ M)

v
print(np.linalg.solve(M, v), np.linalg.norm(v))
M @ v: m6i hang cia M nhén ting cap véi v roi cong lai. Hang dau: 2-1+1-2 = 4;

hang sau: 1-1+ 3 -2 = 7. K&t qua c6 shape (2,).

M % v:nhan tiimg 6, theo broadcasting: cot dau nhan 1, cdt sau nhan 2.

Al Canuc80k - Bai 0.2 - NumPy 15/25



e M.T:chuyén vi, d6i hang thanh cdt; ma tran (2, 3) thanh (3, 2).

Nhan hai ma tran theo quy tac shape (n, k)@(k, m) — (n,m): s6 cOt bén trai phai bang
s6 hang bén phai. Véi hai vector cung do dai, a @ b la tich vo huéng: (1,2,3) - (4,5,6) =
4+ 10 + 18 = 32. Bai 0.5 sé giai thich phép nhan nay k§ hon.

M@v M * v

2 1 1 4 2 1 2 2
@ = * 1 2 =

1 5 2 7 1 3 1 6

2:1 + 12 =4 nhan tung 0

@ la tich v huéng tung hang; * nhan tung 0.

np.linalg.solve(M, v) gidi hé phuong trinh Mx = v, tc 2zy + z; = 1 va xg + 3z, = 2.
Két qua (0.2,0.6); kiém tay:2-0.2 4+ 0.6 = 1va 0.2+ 3-0.6 = 2. np.linalg.norm(v) la
do dai ctia vector: v 12 4 22 ~ 2.236.

HOI NHANH
Ma tran A c6 3 hang, 4 cot. V6i moi x = (z, 1, T2, T3), ta cO Ax = (x5 —

T3, T3, To + 2z1). Hang dau cta A la gi?
A [1, -1, o, o]
5 [0, 0, 1, 0]
c [e, o, 1, -1]

p [1, 2, 0, 0]

PHONG THEO ) USA-NA-AIO 2026 - Vong 1 - Problem 3.1

S6 ngau nhién dung mot bo sinh ¢6 seed, dé chay lai cho dang két qua ci:
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Python

rng = np.random.default_rng(42)
print(rng.integers(0, 10, size=5), rng.normal(size=2).round(3))
print(rng.permutation(5), rng.choice(["A", "B", "C"], size=4))
rng2 = np.random.default_rng(42)

print(rng2.integers(0, 10, size=5)) # cing seed: cung day so

Seed c6 dinh cd mot day s6. Hai bd sinh cung seed, goi theo cung thi ty, cho cung cac
s6. Nhung moi lan goi trén mot rng lai 1y phan ti€p theo cta day, nén hai lan goi lién
ti€p ra hai két qua khac nhau. Trong code ci hay gap np.random.seed(...); cach nay
dung mdt bo sinh chung cho ca chuong trinh, dé bi doan code khac goi xen vao lam léch

day, nén nén dung default_rng.

rng e 7 6 4 4 8 0 6 2 0

rng2 @ 7 6 4 4 cungseed 42: lai ti diu day

Seed c6 dinh ca day; méi lan goi 14y phan tié€p theo.

HOI NHANH

rng = np.random.default_rng(42)
a = rng.integers(0, 10, size=5)
b = rng.integers(0, 10, size=5)

a c6 bang b khong? Chay lai ca doan thi cé ra ding cac sé ct khong?
A abang b, va chay lai ra ding sé ci
8 akhac b, va chay lai ra dung sé ci
¢ abang b, va chay lai ra s6 mdi

D akhac b, va chay lai ra s6 mdi
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Sap xép, dém, cong don va luu mang

NumPy c6 san cac thut toan quen thudc tir 1ap trinh thi dau: sap x€p, dé€m, cong don,

tim nhi phan. Hoc may dung chung dé 14y k 16p c6 diém cao nhit, d€m s6 mau ctia moi

nhan, chia diém thanh cac khoang.

Python

scores = np.array([7.5, 9.0, 4.0, 9.0, 6.51)

order = np.argsort(-scores, kind="stable") # chi sd theo diém giam dan

print(order, scores[order])

top2 = np.argpartition(-scores, 2)[:2] # hai chi s6 diém cao nhat, khdng sdp ca
mang

print(np.sort(top2))

labels = np.array([2, 6, 2, 1, 2, 0]1)

print(np.unique(labels, return_counts=True))

print(np.bincount(labels, minlength=4))

print(np.cumsum([3, 1, 4, 1, 51))

edges = np.array([5.0, 6.5, 8.0]) # ngudng diém: duéi 5, 5-6.5, 6.5-8, tU 8
print(np.searchsorted(edges, [4.0, 6.5, 9.0], side="right"))

argsort tra vé chi s6. Sip -scores dé dugce thir ty gidm dan; kind="stable" giir hai diém

9.0 theo thir ty xuat hién. argpartition gidng nth_element cia C++: dua k chi s 16n
nhat 1én dau trong thdi gian tuyén tinh nhung khong sap chung.

0 1 2 3 4

scores 7.5 9 4 9 6.5
scores[order] 9 9 7.5 6.5 4
order 1 3 0 4 2

Doc scores theo order dugc day giam dan.

¢ unique: cac gia tri khac nhau va s6 lan xuat hién ctia méi gia tri.
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e bincount: 014 la sdlan gap sd i; minlength=4 dé c6 ca 6 ctia nhan 3 du khéng xuat
hién.

» cumsum: mang cong don (prefix sum).

» searchsorted: tim nhi phan trén mang da sip; side="right" giong upper_bound clia

C++. Di€ém 6.5 roi vao khoang 2, tic tir 6.5 dén dudi 8.

HOI NHANH

np.argsort(np.array([30, 10, 20])) inra gi?

A [2 0 1]
B [120]
¢ [10 20 30]
p [612]

Dac trung hay embedding tinh 14u thi luu lai bing dinh dang ctia NumPy; 1an sau nap

ngay, gitr nguyén shape va dtype:

Python

from pathlib import Path

from tempfile import TemporaryDirectory

with TemporaryDirectory() as directory:
path = Path(directory) / "features.npz"
np.savez_compressed(path, X=np.arange(é, dtype=np.float32).reshape(2, 3), y=np.array([0,

1))
with np.load(path) as data:

print(data.files, data["X"].shape, data["X"].dtype, data["y"])

np.save ghi mdt mang ra tép .npy; np.savez_compressed gom nhiéu mang c6 tén vao
mot tép .npz. Luu bang CSV thi mat dtype va chdm véi mang 16n. Trén Kaggle, tép ghi
vao /kaggle/working dugc giit lai sau khi luu phién ban notebook.
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Khi di thi
» In shape sau moi buéc; dit assert y_hat.shape == y.shape truéc khi tinh loss.

o Anh uint8 thi ddi sang float32 trudc khi cong trtr.

» Trudc khi broadcast trén dit liéu 16n, tinh bd nhé ctia mang trung gian.

Tém tit

Mang NumPy c6 shape va dtype. S6 nguyén NumPy c6 giéi han va c6 thé tran, nhu

uint8 ctia anh.

» Phép toan, so sanh va ham toan hoc ap dung 1én ca mang, nhanh hon vong lap
Python.

o Lat cit start:stop la view; list chi s6 va mét na bool cho ban sao.
» GOp theo axis lam truc d6 bién mat; keepdims=True giit no lai v6i do dai 1.
» Broadcasting xép shape tir phai, kéo dan truc d6 dai 1. Can than v6i (n, ) va (n, 1).

¢ (@lanhan ma trén, * 1a nhan ting phan ti; s6 ngau nhién qua

np.random.default_rng(seed).

Kiém tra cudi bai
Mudi cau dudi day bao quat ca bai. Lam hét roi xem diém; cau nao sai thi doc lai muc

tuong ung.
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CAU1

np.arange(24) .reshape(2, 3, -1).shapela gi?
(2,3,1)
(2,3,24)
(2,3,4)

B&o 16i

CAU 2
C6 hai mang NumPy pred = [1, 0, 1, 1, 0]lvay = [1, 1, 1, 0, 0]. (pred ==

y) .mean() bang bao nhiéu?

0.6

0.4

CAu 3

Chaya = np.arange(10),b = ala > 5],b[:] = 6. Mang a thay d6i thé nao?
B6n phan ti cudi thanh 0
Moi phan ti thanh 0
B&o 16i

Khéng dbi
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CAU 4
X c6 shape (1000, 20): 1000 mau, 20 dic trung, cdt nao cling c6 dd léch chuin khac

0. Muon chuin hoa riéng ting dac trung, ta viét thé nao?
(X - X.mean(axis=1)) / X.std(axis=1)
(X - X.mean(axis=08)) / X.std(axis=0)
(X - X.mean()) / X.std()

X / X.max()

CAUS5
imgs c6 shape (N, H, W, 3). Mudn 1ay d0 sang trung binh ctia tiing anh, két qua c6
shape (N, ), thi gop theo axis nao?

axis=0

axis=3

axis=(0, 1, 2)

axis=(1, 2, 3)
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CAU 6
Cho A = np.array([[1, 21, [3, 4]1)vaB = np.array([[0, 1], [1, 0]11).A * B
vaA @ Blan lugt bing gi?

Ca hai déu bang [[2, 11, [4, 311
[[o, 21, [3, 0]]lval[l2, 11, [4, 31]
[[2, 11, [4, 311vallo, 21, [3, 0]1]

(fo, 21, [3, e]lvall3, 41, [1, 2]]

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 113

CAu 7
A c6 shape (6,4). Muon trir di trung binh ctia tiing hang ma két qué van co shape
(6,4), ta viet thé nao?

A - A.mean(axis=0, keepdims=True)
A - A.mean(axis=0)
A - A.mean(axis=1, keepdims=True)

A.T - A.mean(axis=1)
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CAu 8

Cho pred = np.array([[2], [5], [8]])vay
trung binh sai so6 tuyét doi (MAE) ctia ba cdp tuong rng. Dong nao ding?

np.abs(pred.mean(axis=0) - y).mean()
np.abs(pred - y).mean()
np.abs(pred - y).sum() / len(y)

np.abs(pred.ravel() - y).mean()

CAu 9

V6iA = np.array([[2, 1], [0, 311),A @ Abang gi?

[[4, 5], [e,

[[4, 31, [o,

2 NP0

([4, 11, [e,

CcAu 10

A va B déu c6 shape (20000, 128), ki€u floaté4. Tinh A[:, None,

: 1 thi mang trung gian tdn khoang bao nhiéu bo nh4?

400 GB

20 MB

400 MB

4TB

Al Canuc80k - Bai 0.2 - NumPy

911

911

311

911

np.array([1, 5, 101).Can tinh

:] - B[None,

24/25



Poc thém

NumPy — NumPy: the absolute basics for beginners. Huéng dan chinh thitc, c6 hinh minh hoa

cho shape, axis va lat cit.
NumPy — Broadcasting. Quy tic broadcasting day di, kém hinh cac mang duge kéo dan.

VanderPlas — Python Data Science Handbook, chuong 2. Sach mién phi, gidi thich vi sao

NumPy nhanh va cac ky thuat vector hoa.

Rougier — From Python to NumPy. Sach mién phi vé cach nghi vector héa, c6 phan view va
copy rat ky.

Stanford CS231n — Python Numpy Tutorial. Ban tom tét ctia khoa thi giac may tinh Stanford;
on phan Python va NumPy ding & cac chuong sau.

Rougier — 100 NumPy exercises. MOt tram bai tdp ngin tir dé dén khé dé luyén vector hoa.

NumPy — Copies and views, Data type objects va numpy.vectorize. Doc dé hiéu vung nhé dung

chung, dtype va vi sao tén “vectorize” khong bdo dam tang toc.
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https://numpy.org/doc/stable/user/absolute_beginners.html
https://numpy.org/doc/stable/user/basics.broadcasting.html
https://jakevdp.github.io/PythonDataScienceHandbook/
https://www.labri.fr/perso/nrougier/from-python-to-numpy/
https://cs231n.github.io/python-numpy-tutorial/
https://github.com/rougier/numpy-100
https://numpy.org/doc/stable/user/basics.copies.html
https://numpy.org/doc/stable/reference/arrays.dtypes.html
https://numpy.org/doc/stable/reference/generated/numpy.vectorize.html

