Tham Khao Nhanh NumPy

Tao mang, toan hoc, dai s6 tuyén tinh va nhiéu hon

Tao Mang Ham Toan Hoc Quy Tac
Ti Lists Ham Pha Bién Quy t3c 1 Thém 1vao trudc shape ngén hon cho dén khi cling s6 chigu
) PNV . s Quy tic 2 Chiéukhdp néu bang nhau hodc mét chiéu bang 1
import numpy as np np.sqrt(a) Can béc hai tiing phan tu S N c Se T
a = np.array([1, 2, 31) # 1D np.abs(a) Gid tri tuyét d6i Quy tac 3 Chiéu cé kich thudc 1 dugc kéo gidn dé khdp
b = np.array([[1, 2], [3, 4]1) # 2D np.exp(a) e”x cho tiing phan ti File I/O
s . np.log(a) Logarithm tu nhién (In) "
Ham Tao Tich Hgp np.loglo(a) Logarithm cd s6 10 NumPy Binary
np.zeros((2, 3)) # 2x3 of zeros np.sin(a) / np.cos(a) Ham lugnggiac (radian) np.save("data.npy”, arr) o SHEEE OrTEY
np.ones((3, 3)) # 3x3 of ones np.round(a, 2) Lam tron dén 2 chii s6 thap phan arr = np.load("data.npy")
np.eye(4) # 4x4 identity matrix np.clip(a, lo, hi) Gigi han gia tri vao khoang [lo, hi] np.savez("data.npz", a=x, b=y) # multiple
np.arange(0, 10, 2) # [0, 2, 4, 6, 8] ) : d = np.load("data.npz"); d["a"]
np.linspace(0, 1, 5) # 5 evenly spaced Pai 56Tuy€n Tllnh
P > pa— ~ File Van Ban
Thudc Tinh Mang Phép Tinh Ma Tran
. . np.savetxt("data.csv", arr, delimiter=",")
a.shape Kich thudc dangtuple: (3, 4) A = np.array([[1, 2], [3, 4]1) arr = np.loadtxt("data.csv", delimiter=",")
a.ndim S6 chiéu 2 g gp.array([[S, 6;' [1"8]])1t' 1 arr = np.genfromtxt("data.csv", delimiter=",",
. = JRT matrix multiply Kip header=1
a.size qugs? Ppantu . np.dot (A, B) 5 e 68 A @ b skip_header=1)
a.dtype Kiéudiliéu: float64,int32, v.v. AT # transpose

Indexing & Slicing

Indexing Cd Ban

a =np.array([[1, 2, 3], [4, 5, 6]])
alo, 1] # 2 (row 0, col 1)
al1] # [4, 5, 6] (row 1)
a[:, 0] # [1, 4] (all rows, col 0)

Slicing
alo, 1:] # [2, 3] (row 0, col 1 onward)
al:, :2] # first 2 columns
al::2] # every other row

Boolean Indexing
a = np.array([10, 20, 30, 40])

ala > 15]  # [20, 30, 40]
ala % 20 == 0] # [20, 40]

Phép Tinh Mang

Phép Tinh Theo Phan Tu

a = np.array([1, 2, 3])
a + 10 # [11, 12, 13]
a *2 # [2, 4, 6]
a **k 2 # [1, 4, 9]
a+a # [2, 4, 6]

So Sanh

a = np.array([1, 2, 3, 4])
a>2 # [False, False, True, True]
np.where(a > 2, a, 0) # [0, 0, 3, 4]

Téng Hdp
a.sum() Tong tat ca phan ti
a.mean() Gia tri trung binh
a.std() D6 léch chuan
a.min() / a.max() Gid tri nho nhat / 18n nhat

a.argmin() / a.argmax() Chis6ctamin/max
a.cumsum() Téng tich LTy

Thém “axis=0" (cdt) hodc “axis=1" (hang) dé tinh theo tling truc
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Phan R3 & Giai H&

np.linalg.inv(A) # inverse
np.linalg.det(A) # determinant
np.linalg.eig(A) # eigenvalues/vectors

np.linalg.solve(A, b) # solve Ax = b

Ngiu Nhién

Sinh $6 Ngiu Nhién

rng = np.random.default_rng(42) # seeded
rng.random((2, 3)) # uniform [0, 1)
rng.integers(1l, 10, 5) # 5 ints in [1, 10)
rng.normal(0, 1, 100) # 100 from N(0,1)
rng.choice([1, 2, 3], size=2) # sample

API Cii
np.random.seed(42)
np.random.rand(3, 3) # uniform 3x3
np.random.randn(3, 3) # standard normal

np.random.shuffle(arr) # in-place shuffle

Bi€n P&i Hinh Dang

Thao Tac Shape

a = np.arange(12)

a.reshape(3, 4) # 3x4 matrix
a.reshape(3, -1) # infer columns
a.flatten() # back to 1D (copy)
a.ravel() # back to 1D (view)

Xép Chdng & Chia Tach
np.vstack([a, b]) # stack vertically
np.hstack([a, b]) # stack horizontally

np.concatenate([a, b], axis=0)
np.split(a, 3) # split into 3 parts

Broadcasting

Cach Broadcasting Hoat Dong

a = np.array([[1, 2, 31,

[4, 5, 6]]) # shape (2,3)
b = np.array([10, 20, 30]) # shape (3,)
a+ b # b broadcasts to (2,3)

Mau Phd Bién

Chuan Hoa vé [0, 1]
normalized = (a - a.min()) / (a.max() - a.min())
Khoang Cach Euclidean

dist = np.sqrt(np.sum((a - b) ** 2))
# or: np.linalg.norm(a - b)

Gia Tri Duy Nhat & Dém

vals, counts = np.unique(a, return_counts=True)
dict(zip(vals, counts))

Sap Xép
np.sort(a) # sorted copy
idx = np.argsort(a) # indices that sort
a[idx] # apply sort order
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