Dai 56 tuyén tinh / Bai 2 to1/9
Ma trdn = lam gi véi khéng gian?

Tudng Tuong kéo mot tam ludi: hdng cdng cao, trugt cang xa.

Trudc sau: truet ngang
S
>
0 0 ’
mot 6 vudng mot hinh binh hanh

Nhin hinh dé viét toa d6

Piem cao y thi truot sanqg phai y.
Chieu cao gilr nquyen: (x, y) thanh (x + Y., y).
| 1 1 _

S = S(x,y) =(x+vy,y)
0 Y Y. ¥

“Tuyén tinh" gitr cach ghép miii tén
M(u + v) = Mu + Mv
M(cu) = c(Mu)

Ghép roi bien doi = bién doi timq mii tén rdi ghép.
Gdc van & gdc; dudng thang co the bi ép thanh mat diem.

ai-foundations Bai goc §1-2 - Hinh: phép truot S



Dai 56 tuyén tinh / Bai 2 to2/4

Hai mdi ten quyét dinh tat ca

Quay cd mgt phang 90° nquoc chieu kim dong ha.

e2 = (0,1) Re1 = (0, 1)
quay

T .

0 0

e1=(1,0) Re2 = (-1,0)
Ghi noi ddp xudng vao fimg cdt

0 -1 — ¢0t1 1: anh ctia e

R =

0 — ¢c0t 2: dnh cla e2

Vi moi vector déu ghép fire1, e2
v=1_(32)=3e1+2e2

|

Rv = 3Re1 + 2Re2
=3(0,1) + 2(-1,0) = (-2, 3)

Mv = x x c6T 1+ y x ct 2

ai-foundations Bai goc §2 - Quy udc: vector cot



Dai s6 tuyén tinh / Bai 2 to3/4

Pai thir ty, ddi noi dap xuong

R: quay 90°  S:truot ngang  Bat ddu et = (1, 0).
Quay roi truot

R S
— A —
1, \ /.
(1,0) (0, 1) 1,1)
Truot roi quay
S R
I 1 ?
 — L — |
(1,0) (1,0) 0,1)

SR nghia la R trudce, S sau

se= | 1 - Rs= | 0

Hai hanh d6nq ndi chung khang doi cho dugc: AB # BA.

Nhung (AB)C = A(BC): van C rdi B rdi A.
Chi doi cach qdp; thit tu thao tac khong doi.

ai-foundations Bai goc §3 - Nhdn = ghép hanh ddng



Dai 56 tuyén tinh / Bai 2

Hang x cot tir déu ma ra?

Theo mdt miii t€n qua B roi A dé tim cot clia AB.

el

Nhin riéng cat 2:

> (6, 8)

A6, 8) =6x(1,3)+8x(24)

= (22, 50)

Ldy toa d6 ddu: hang 1 cham cot 2
22 = (1, 2)-(6, 8) = 1xb + 2x8
M6i 6 La mét tich vé hudng (bai 1).

(AB)Ii, j] = 18nq theo t cia Ali, ] x B[¥, j]

Kich thudc = dau ra ndi vira dau vdo

(mxn) x (nxp)

B: p s6 vdo — n s6 ra; A nhdn n s6 — frd m sa.
Hai so gitia phai khdop. Ket qud ¢ hai s3 ngodi.

mXxp

> (22, 50)

AB
19
43

3¢ NumPy: A @ B La nhan ma frdn; A * B La nhén ting é.

ai-foundations

Bai goc §3b, 85, §6.3-6.4

o 4/9

22
50




Dai 56 tuyén tinh / Bai 2 t65/4

Bop dep: thdng tin di dau?

Ep cd 6 vudng xudng mét dudng thang.

cot1=(01,0)
’[ cot 2 = (2, 0)
- —
- . e .
u 0 1 2 3
Hai c6t cling phuong
P = T 2 P(x,y) = (x + 2y, 0)
0 0 1 Moi ddu ra déu ndm trén fruc ngang.

Moi 6 hop hai ¢4t van & trén mét dudng
Chi con 1 hudng ddc Ldp: hang = 1 (bai 3).
(2, 0) va (0, 1) déu thanh (2, 0): khéng phan biét Lai duoc.

Ma trdn khdng nhat thiét vudng

3 3
HEN st
, cd 3 x2 )
2 s0 vdo 3s0ra

M ¢6 3 hang (1, 0), (0, 1), (1, 1).
Tong quat: m x n bién n toa d6 thanh m foa dé.

ai-foundations Bai goc §6.2, §1-8 - Vi du minh hoa



Dai s6 tuyén tinh / Bai 2

Vi sao manq cdn phi tuyén?

Ba ldn kéo / quay / truot van la mét phép tuyén tinh.

X—=| W1 |——=| W2 |——=| W3

q6p cd chuoi Lai

X —= W =W3 W2 W1

1 6/9

—y

W3(W2(W1x)) = (W3W2W1)x

Chén mdt "qoc qdy” vao giita

ReLU(2) = max(0, 2)

Phia dm bj ép ve 0.
Phia duong gitt nquyén.

0 2

Pudng bi qdy: khong the la mét ma trdn duy nhat.
W2 ReLU(W1x): néi chung khdng gdp thanh Wx.

Phép nhan van ket hop; ham phi tuyén chdn viéc gop ma tran.

ai-foundations Bai gdc 84 - Khdng xét bias trong hinh

\
~<



Dai s6 tuyén tinh / Bai 2 to1/4

Attention: moi 6 la mot cdp

Moi truy van qdp timg khoa: 3 x 3 = 9 phép do.

q0 - e kO

92 ek 3
Moi hang La mat vector; chuyén vi K dé hang thanh cot.

Q K QK'

N
o
w

N O N

0
0 3
RO R 2(3 2
(3x2)x(2x3)=3x3

02,11 = (1,1)-(0, 3) = 3. Chi s6 tinh tix 0.
Pay la diem dot: c6 ca hudng lan dd dai, chua phdi xdc sudt.

Ciing ket qud, khac chi phi

NxN | (QK"V dxd | Q(K'V)

Q, K, V ciing c¢& N x d; N Lén hon d: cach phai thuong ré hon.
Chi d6i cach qop khi khdng c6 softmax chen gitta.

ai-foundations Bai gdc §3b, 84b - QK" trusc softmax



Dai 56 tuyén tinh / Bai 2 to 8/4

Tong ket & bang cdng thic

e, e2 dap déu —>| =caccotciaM |—> Mv

Mv =xxcot1+yxcot2 ABv = A(Bv): B trudc, A sau

Bang cdnq thic
A + B: cong timg & (A +B)v = Av + By
cA: nhdn timg 6 véi c (cA)v = c(Av): co gidn két qua
(AB)C = A(BC) ludn dang: chi doi cach qdp
A(B +C) = AB + AC ludn ding
AB = BA ndi chung IA = Al = A: | khdng lam gi
AT[i,j] = A[j, i] lat qua dudng chéo; mx n — nxm
(A" =A ab=ab dot = nhdn (1 x n)(n x 1)
RT =R (phép quay) chuyén vi = quay nquoc lai
(AB)" = B'A DAO thir ty
A'A =1, (AB)" = B"'A” DAO thir tu

Y< G& mdt chudi hanh dong: g& cdi lam SAU CUNG trubc.
Nhu mdc tat roi gidy, thi céi gidy roi mai cdi tat.

Chuyén vi khdng phai nghich ddo; chi tring nhau & phép quay.
Nghich ddo 2 x 2 va khi ndo khong cé A™": bai 4.

ai-foundations Bai goc §6.1, §6.4 - Kiém NumPy



Dai 56 tuyén tinh / Bai 2 to9/4

Tu kiem, roi méi sanq bai 3

1. Vi sao chi cdn biét e1, e2 dap ddu la biet tron M?

2. Vi sao AB # BA? Gidi thich bang hanh déng.

3. Vay sao (AB)C = A(BC) thi ludn ding?

4. 1lam gi? Vi sao IA = Al = A?

5. M ép mgt phdng thanh mat dudng: hai cét ra sao?

6. Vi sao 3 Lop tuyén tinh = 116p? Suy ra cdn gi?

. Ma trdn 3 x 2 di tir mdy chieu sang mdy chieu? 2 x 37
8. Q, K ¢6 3 hang 2 chiéu: QK" ¢& ndo, 8 (i, j) do gi?

N SN TR R ey e T T e PN\ P mm P TR o P T e P P N Cm P e s T T T P P P S e wP o e s T Tm m S T e P TR N s e = oo

Dap nhanh
1.v = xel+ye2, M git phép cong va nhdn so
= Mv = x x cdt 1+ y x cdt 2.
2. Phép sau tac dong Lén ket qua cta phép trudc;
doi thi tu la doi ddu vao cta timg phép.
3. Ca hai déu lam C, rdi B, rdi A; chi doi cach gop.
4. 1 khong Llam gi: dimg trudc hay sau A deu chi con A.
5. Cung phuong (cdt nay La bdi cat kia): hang 1.
6. W3W2W1 La mdt ma trdn = cdn phi tuyén chen giia.
1. 3 x 2: 2 chieu — 3 chiéu. 2 x 3: 3 chieu — 2 chiéu.
8.3x3;8(i,J) = qi - kj: dot fruy van i véi khoa j.

ai-foundations Tom luoc bai 2 syllabus - Vi du s6 da kiem NumPy
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