Vector va ma tran

Trac nghiém 4 PDF bai

Mbi hoc sinh trong bang diém dugc md ta bang ba con s6: gi¢ tu hoc mdi tuan,
diém hoc ky 1va s8 budi vang. Bén tram hoc sinh la mét bang 400 dong, 3 cét.
M6t model tuyén tinh du doan diém cudi ky cho ca 400 hoc sinh bang mot
phép nhan, viét trong NumPy la X @ w; m&t 16p cia mang neural cling la mot
phép nhan nhu thé. Bai 0.2 da dung @; bai nay giai thich né tinh gi: vector la gi,
tich vo6 huéng do gi, va vi sao s6 cot ctia ma tran bén trai phai bang sd hang cta

ma tran bén phai.

MUC TIEU

Cong vector, nhan vector véi so, tinh do dai va khodng cach.
Tinh tich v6 huéng va cosine similarity.
Viét du doan ctia model tuyén tinh bing X @ w + b.

boan shape ciia phép nhan ma tran va phép chuyén vi.

Vector: mot day so c6 thir tu

Mot vector la mét day s c6 thir tu. Hoc sinh A tu hoc 6 gid, diém hoc ky 11a 7.5, vang 1
budi, nén dugc mo ta bang vector a = (6,7.5,1). Thi tu quan trong: (7.5,6, 1) 1a mot hoc
sinh khac. S6 phan tir clia vector goi 1a s6 chiéu. M6i con s6 mo td mot mau di liéu, nhu

gid tu hoc hay sd budi ving, goi la mot dic trung (feature); méi dic trung 1a mét chiéu.

Vector hai chiéu vé dugc thanh mdt mii tén tir géc toa do téi diém (z, y). Hai phép tinh
co ban déu lam ting phan ti:

a+b = (a; + by, az + by), ca = (cay, cas).

CoOng hai vector la ndi mii tén nay vao dau mii tén kia. Nhan v6i sd ¢ 1a kéo dai mii tén c

1an, hoic dao chiéu khi ¢ < 0.
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a+b=(4,3)

2a = (6, 2)

Cong hai vector 1a n6i dudi chiing; nhan véi 2 kéo dai mii tén gap doi.

Python

import numpy as np

a = np.array([3.0, 1.01)
b = np.array([1.0, 2.0])
print(a + b, 2 * a, a - b)

KET QUA

[4. 3.1 [6. 2.1 [ 2. -1.]

Phép trira — b cho miii tén di tir dau b t6i dau a. Muc sau dung né dé do khoang cach.

HOI NHANH

a=(2,—1)vab = (0,3).2a+ b bing bao nhiéu?

L(2,2)
B (4,1)
o (4,5)
D (4,-3)
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bo dai va khoang cach
Do dai ctia vector (3, 4) la canh huyén ctia tam giac vuéng c6 hai canh 3 va 4, bang 5

theo dinh Iy Pythagoras. Téng quat cho d chiéu, do dai, hay chuan L2 (L2 norm), 1a

la = \/a? + a2+ +a.

Khoang cach gitra hai diém la d6 dai ctia hiéu: ||a — b||. Bay 1a khoang cach Euclid, cach

do ma kNN & bai 2.4 dung dé tim hang xém gan nhit.

Con mdt cach do khac: cong tri tuyét doi ting thanh phan, |a;| + |as| + .. ., goi la chuin
L1. Trén ban cd, xe di theo hang va cdt, nén quang dudng cta no6 la khoang cach L1, con
quang duong chim bay la khodng cach L2.

Python

p = np.array([1.0, 2.0])

q = np.array([4.0, 6.0])

d=g9q-p

print(d, np.linalg.norm(d), np.sqrt((d ** 2).sum()), np.abs(d).sum())

KET QUA

[3. 4.] 5.0 5.0 7.0

T p t6i g phai di 3 theo truc ngang va 4 theo truc doc. Puong thang dai 5, dudng di theo

6 dai 7. np.linalg.norm mic dinh tinh chuan L2, ding bing céng thirc viét tay.
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HOI NHANH

Vector (1,2,2) c6 do dai L2 bang bao nhiéu?

A b
B 3
c 9
D V5

Tich v6 huéng

Tich v hudng (dot product) ctia hai vector ciing sé chiéu la téng cac tich tung cap:
a-b:a1b1+a2b2+---+adbd.

Két qua 1a mét sé, khong phai vector. Y nghia dau tién 1a tdng cé trong sé. O bai 0.4,

ham bac nhat y = wz + b chi c6 mdt dau vao. Vi ba dic trung, model tuyén tinh tinh
Y = wiT1 + weTs + w3r3 +b=w-x+b.

MOi trong s6 w; noi dac trung thit j dong gop bao nhiéu. Trong s6 &m cho s6 budi ving

nghia la ving cang nhiéu thi diém du doan cang thap.
Y nghia thir hai 1a hinh hoc. Goi 6 12 goc gitta hai miii tén, khi do
a-b =|al| bl cosé.

Khéng can nhé lugng giac dé doc cong thitc nay. cos # bang 1 khi hai mdi tén cung
huéng, biang 0 khi chiing vuong goc, bang —1 khi ngugc huéng. Vi viy dau ctia tich vo
huéng cho biét hai vector “ctung phia” hay “ngugc phia”
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cung hudng vudng goéc ngudc hudng
a-b=8 a-b=0 a-b=-7

a - b duong khi cung huéng, bang 0 khi vudng goc, am khi nguge huéng.
Chia tich vo huéng cho hai do dai, ta con lai ding cos 6, goi la cosine similarity. N6 chi

do huéng, khong do do dai, nén nam trong khoang tir —1 dén 1. Cac chuong sau biéu

dién mot tir hay mdt anh bang vector, goi la embedding, roi dung cosine similarity dé tim

tir hay anh giong nhau.
Python
w = np.array([0.1, 0.8, -0.3]) # gid tu hoc, diém HK1, sd budi ving
x = np.array([6.0, 7.5, 1.0]) # hoc sinh A

print(w @ x, (w * x).sum(), w @ x + 1.0)

def cosine(u, v):

return u @ v / (np.linalg.norm(u) * np.linalg.norm(v))

meo = np.array([0.9, 0.8, 0.1])
cho = np.array([0.8, 0.9, 0.2])
oto = np.array([0.1, 0.2, 0.9])

print(round(cosine(meo, cho), 3), round(cosine(meo, oto), 3))

KET QUA

6.3 6.3 7.3
0.99 0.303

Dong dau: tich vo huéng bing téng cac tich ting cap, 0.6 + 6.0 — 0.3 = 6.3; cOng thém
b = 1 dugc diém du doan 7.3. Dong hai dung ba vector dé choi cho ba tir: “méo” va “ch6”

A

gan cung huéng nén cosine gan 1, “méo” va “6 td” léch huéng nhiéu nén cosine chi 0.3.
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HOI NHANH
a=(2,1)vab = (—1,2). Tich vd huéng a - b bang bao nhiéu, va hai vector nim

thé€ nao v6i nhau?
A (—2,2); cung hudng
B 4; cung hudéng
t —4; ngudc hudng

D 0; vudng goc

Ma tran: mot bang so

Xé&p vector ctia bon hoc sinh thanh bon hang, ta dugc mot ma tran 4 hang, 3 cot, viét la
ma tran 4 x 3 hay shape (4, 3).Quy uéc ctia hoc may: méi hang 1a mét mau, méi cot la

mot dic trung. Ma tran dir liéu thudng ky hiéu X, shape (n, d) v6i n mau va d dac trung.

Nhan ma tran X véi vector trong s6 w la lam tich vo huéng ctia tung hang véi w:

X1W
X2 W

Xw =

X+ W

Mot phép nhan cho du doan ciia cd n hoc sinh. M6i hang c6 3 s6 va w ¢6 3 s0, nén so cot

ctia X phai bing d6 dai ctia w. Két qua c6 n s6, mdt s6 cho moi hang.

Python

X = np.array([[6.0, 7.5, 1.0],

[2.0, 6.0, 4.0],

[106.0, 8.5, 0.0],

[4.0, 5.5, 2.0]1])
b=1.0
print(X.shape, w.shape, (X @ w).shape)
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print(X @ w + b)
print([round(float(row @ w + b), 1) for row in X])

KET QUA

(4, 3) (3,) (4,)
[7.3 4.8 8.8 5.2]
[7.3, 4.8, 8.8, 5.2]

Dong cudi tinh lai bang vong lap qua tiing hang va ra ding bon s6. Phép X @ wlam cing
viéc dy, chi nhanh hon nhiéu khi bang c6 hang triéu dong. S6 b dugc cdng vao ca bon du

doan nhd broadcasting ctia bai 0.2.

HOI NHANH
Bang dir liéu ¢6 500 hoc sinh, mdi hoc sinh 8 dic trung. Vector trong s6 w phai co

shape gi, va X @ w c6 shape gi?
A wla (500,), kétquala (8,)
B wla(8,), kétqua la (8,)
c wla(s,), két quala (500,)

D wla (500, 8),kétquala (500,)

Nhan hai ma tran

Gi6é muon hai du doan cho méi hoc sinh, chdng han diém Toan va diém Van. Méi mon cé
mot vector trong s6 riéng. Xép hai vector ay thanh hai ¢ft ctia ma tran W shape (3, 2).
Khi d6 XW c6 shape (4,2): 6 & hang i, cot j la tich vo huéng ctia hang ¢ ctia X véi ¢t j

caa W.

Quy téc shape:

(m, k)@ (k,n) = (m,n).
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Hai s6 k & gitta phai bang nhau, vi d6 la dd dai cta hai vector dem nhan v6 huéng. Hai s6
& ngoai cho shape két qua. Mot 16p clia mang neural lam dang phép nay: X 1a (n,d), W

la (d, h), két qua (n, h) la h dic trung méi cho moéi mau. Moi cot ctia W la mdt no-ron.

X (4, 3) W (3, 2) H (4, 2)
6 7.5 1 0.1 -0.2 6.3 2.95
2-(-0.2) + 6-0.5
2 6 4 0.8 0.5 3.8 4.2 “ + 4:0.4
@ = = 4.2
10 8.5 0 -0.3 0.4 7.8 2.25
4 5.5 2 4.2 2.75

4,3) @ (3,2) - (4, 2): 6 t6 dam la tich cta hang t6 dam véi cot td dam.

Chuyén vi X ' (trong NumPy la X.T) d6i hang thanh c6t, nén shape (m, n) thanh (n,m).
Th tu nhan quan trong: AB va BA no6i chung khac nhau, va nhiéu khi mét trong hai con
khong nhan dugce vi shape khong khép. Ma tréan don vi I ¢6 1trén duong chéo, 0 6 moi 6
khac; nhan véi I khong déi gi, nhu nhan mot s6 voéi 1.

Python

W = np.array([[0.1, -0.2],
[0.8, 0.5],
[-0.3, 0.411)

H=X@Ww
print(H.shape)
print(np.round(H, 2))
print(X.T.shape, W.T.shape)
try:
W@ X
except ValueError as e:
print("W @ X 16i:", e)
I = np.eye(3)
print(np.allclose(X @ I, X))

KET QUA

(4, 2)

[[6.3 2.95]
[3.8 4.2 ]
[7.8 2.25]
[4.2 2.75]]
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(3, 4) (2, 3)
W@ X 16i: matmul: Input operand 1 has a mismatch in its core dimension 0, with gufunc signature

(n?,k), (k,m?)->(n?,m?) (size 4 is different from 2)

True

Cot dau ctia Hla X @ w & muc tru6e, chua cong b, vi cot dau ctia W chinh law. W @ X 1a
(3,2)Q@(4, 3): s6 2 va sG 4 ¢ gilta khong bang nhau, nén NumPy bao 16i. Thong bao 16i dai
nhung doc dugc y chinh & cudi: kich thuéc 4 khac 2.

HOI NHANH

Nhan ma trdn 3 x 2 v6i ma tran 2 x 4 cho két qua gi?
A Matran2 x 2
B Matran 3 x 2
t Matran3 x4

0 Khdéng nhan dudc vi hai ma tran khac shape

PE THI NOAI 2026 Singapore - Vong sq loai - Cau 12

Ma trin nhu mot phép bién doi
Mot ma tran 2 x 2 nhan v6i moi diém ctia mit phang 1a mot cach bién déi mit phang.

((2) (1)> kéo gian truc ngang gap doi. <(1) 0 > xoay moi diém 90 do ngugc chiéu kim

dong ho. Cot dau ctia ma tran la noi diém (1, 0) di ti, cdt sau 1a noi diém (0, 1) di téi.
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(1,1

(0,1 M= [[2, 1],

[0, 11]

(1,0) (2,0)

Cot ctia M la nai (1, 0) va (0, 1) di t6i.

Mot 16p clia mang neural cling lam viéc nay: n6 bién ddi dit liéu sang mot hé toa do mdi,

noi cac 16p dé tach nhau hon.

Trong toan, diém dugc viét thanh cdt va nhan bén phai ma tran: Mv. Trong code, mobi

diém la mot hang ctia bang X, nén cung phép bién ddi ay viétlax @ M.T.

Python

square = np.array([[0, 01, [1, 0], [1, 1], [®, 111, dtype=float) # moi hang mét dinh
M = np.array([[2.0, 1.0],

[e.0, 1.0]11)
print(square @ M.T)

KET QUA

[[0. 0.]
[2. 0.]
[3. 1.1
[1. 1.1]

binh (1,0) di t6i (2,0), dang cdt dau ctia M; dinh (0, 1) di t6i (1, 1), ding cot sau. Hinh
vuong thanh hinh binh hanh.
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HOI NHANH

Ma trdn M = (0 _1) xoay diém 90 do. biém (1, 0) di t6i dau?

1 0
A (0,1)

5 (0,-1)

¢ (~1,0)

D (1,0), vi diém nam trén truc

Khi di thi
 Ghi shape canh méi bién truéc khi nhan. Nhan khong dugc thi xem hai s6 & gitra.
¢ (@la nhan ma tran, * 1a nhan ting phan ta.

o Kiém X @ wbang mdt hang: tinh X[08] @ w réi so v6i phan tr dau.

Tom tat
» Vector la day sd co thir ty; cong va nhan véi s6 lam tung phan ti.
o Do dail2 /Y af, 113 |a;|; khoang cach 1a do dai ctia hiéu.

e Tich vo huéng ) a;b; 1a mot s6: tong co6 trong so, va ||a|||b|| cos €; cosine similarity
chi do hudng.

e Ma tran di liéu (n, d): hang la mau, coOt la dic trung; X w la tich vo huéng tiing hang
VOl W.

o (m,k)Q(k,n) — (m,n); chuyén vi déi (m,n) thanh (n,m); AB # BA no6i chung;
nhan véi I khong dai gi.

e Ma tran 2 x 2 bién déi mat phang; cot ctia no 1a anh ctia hai vector don vi.
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Kiém tra cuéi bai
Mudi cau dudi day bao quat ca bai. Lam hét roi xem diém; cau nao sai thi doc lai muc

tuong ung.

CAU1
Vector v = (3,4) c6 d6 dai Euclid (chuin L2) bang bao nhiéu?

AT
B 5
C 25
D 12

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 13

CAuU 2

Ava Blahai ma tran 3 x 3. Phép nao khong phai phép toan ma tran thong

thuong?
A A+ B
B AB
t A+B
0 A-B

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 14
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CAu 3

Ma tran don vi I c6 dic diém gi?
A Moi 6 bang 1
B Moi 6 bang 0
¢ Budng chéo bang 0, moi 6 khac bang 1

D Pudng chéo bang 1, moi 6 khac bang 0

PHONG THEO ) NOAI 2026 Singapore - Vong sg loai - Cau 15

CAu 24

Ma trén A c6 shape 2 x 3. AT c6 shape gi?

A 3 X2
B 2x3
t 3x3
D 2x2

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 16
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CAus

Trong phép nhan ma tridn AB, kich thuéc nao phai bang nhau?
A SO hang cla A va sb hang cua B
B S6 hangcua A va sb cot cua B
¢ Moi kich thudc phai bang nhau

D S6cdtcla Avasohang cua B

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 20

CAu 6

Ma trén nao duéi day déi xing, tic 1a bang chuyén vi ctia chinh n6?

G 3

>

o (qp] o
RN N\ N\
=S @ N = =
O = w N o O
~__ ~ ~_

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 18
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CAu 7
Mot 16p cia mang neural nhan batch X shape (32, 784) vachora (32, 128).Ma

tran trong so W trong X @ W co shape gi?
(32, 128)
(128, 784)
(784, 128)

(32, 784)

CAuU 8
Hai embedding u va v ¢ cosine similarity bang —0.9. Nhan déi u thi cosine

similarity bang bao nhiéu?
Van —0.9
—1.8
—0.45

0.9
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CAu 9
Bang c6 hai cot: tudi (tir 10 dén 18) va thu nhap gia dinh (tu 5 triéu dén 80 triéu
dong mo6i thang). Dung khoang cach Euclid trén dir liéu tho dé tim hoc sinh giong
nhau thi chuyén gi xay ra?

A Hai cét dong gop ngang nhau vao khoang cach

B Cot thu nhap gan nhu quyét dinh ca khoang cach

¢ COt tudi quyét dinh vi né it bién ddng hon

0 Khéng tinh dugc vi hai cot khac don vi do

CAu 10

A shape (5, 3) va B shape (5, 3).Lénh nao chay dugc?

A AQ@B
5 A@B.T.T
C B@A
D A.T@B
Poc thém

 3BluelBrown — Essence of linear algebra, tap 1-4 va 9. Vector, t6 hgp tuyén tinh, ma trdn nhu
phép bién déi, tich vé huéng, biang hinh dong.

« Khan Academy — Vectors and spaces. Bai giang va bai tdp ngin vé vector, do dai, tich vd
huéng.

 Deisenroth, Faisal, Ong — Mathematics for Machine Learning, chuong 2 va 3. Sach mién phi;

doc phan ma tran, chudn va tich vd huéng khi muon chat ché hon.

e NumPy — Linear algebra (numpy.linalg). Danh sach ham norm, matmul, eye va cac phép khac

dung trong bai.
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