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Vectors and Matrices
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Source: Zhang et al. (2023), Figure A.2.
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Source: Zhang et al. (2023), Figure A.3.
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NumPy2 HIE{E A|MoHC}

X+ B 2| =t H2 fIXIS ehelt 7| Hioit

1 import numpy as np i%iTl:l o %4

2 A9l 2 NumPy01|A1 x[0]0|H "Xtz
3 x = np.array([170., 68., 24.1) HEl MIC

4 delta = np.array([2., -3., 1.]) OTE-I I-

5 At At

6 print(x.shape) # (3,) Al 7o o F} [ =

7 print (x[0]) # 170.0 AH- B Tlxlﬁlal EH:IH =

s print(x + delta) # [172. 65. 25.] 20| MEEICt

9 print(0.5 * delta) # [ 1. -1.5 0.5]
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Checkpoint

Vectors and Matrices
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Section2 . Vectors and Matrices

Dot Products as Scores
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o u-v o= cos v
(170): (270) 2 1x2=2 1
(1,0), (10,0) 10 1% 10 = 10 1
(1,0), (0,3) 0 1x3=3 0
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NumPy= LiZ 3} HlE{9] 37|E A|Lkstrt

UM 2= Rty v = 178 L2 F HWEE CHA| AlLkotc}

i Lix
1 import numpy as np
2 ue vtt® u-v
3 u = np.array([2., 3., 1.1)
4 v = np.array([5., 1., 4.]) #E2l 371
5 np.linalg.norm(u) 7t ||ul|2
6 dot =u Qv

7 u_size = np.linalg.norm(u)

8 cosine = dot / (u_size * np.linalg.norm(v))
9

10 print(dot) # 17.0

11 print(u_size) # 3.71...

12 print(cosine) # 0.701. ..
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Checkpoint
Dot Products as Scores
. 37|17} 391 HE{Q} 491 HIE{Q] LYK OftH Q|o| ZHS JHE 4 =7}

« LH§AO| 00| £ HIE{o| ttsk2 ofH

= o o

r
ich
X
o
S

. gol el

E49| 7}5X|7t S4-0|H H==0f| OEH| 2=t

BX3600087-140 / DS3600087-140 / AB3600087-140 - 7|AHS&7HE - Vectors and Matrices




Section 3 - Vectors and Matrices

Matrix Multiplication
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NumPyz2 0| ZZ}tS A LSt}

44l 3} Zo| 3

import numpy as np

1
2

3 X = np.array([[6, 2],

4 [4, 511)

s theta = np.array([3, 1])
6 theta_0 = 2

7

8

9

= X @ theta + theta_0
# [22 19]
# (2, 2)

y_hat
print (y_hat)

10 print(X.shape)

5

NumPy®Q| 1XH2! theta= $=2419|

T E9| shape?} CHSSIC
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S EE
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20| x| o= ul

A T YEE HH2 ZSS ChEA sHAMsict
1 X = np.array([[6, 2], H
2 [4, 511) OFZ K&l 22 30| &2t ValueError S
3 w = np.array([3, 1, 71) =
a T =
sXew HEEI|AE(broadcasting)2£ [1,2]2
6 # ValueError: size 3 is different from 2 7_||. *0‘-:|>.|0‘” E_lal;H:l_
7
8 X + np.array([1, 2])
9 # no error: added to each Tow
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2 x 3UAY 3 x 2 WHS Fo1H = Wl M7t 242} LS StLict
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— 1
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[
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kZo| LHHO|C} 1% & 0t QEZ W 271 302 Z0loF & 4= ULt

Adapted from Zhang et al. (2023), Section 2.3, matrix multiplication.
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NumPyOllA| 242 oIsHT}

& 2 HAEo| Al Y¢S shapeE OISt

1 import numpy as np

2

3 X = np.random.randn(50, 4)
4 theta = np.random.randn(4)
5

6 print(X.shape)
7 print(theta.shape) # (4,)

8 print((X @ theta).shape) # (50,)
9

10 print ((X.T @ X).shape) # (4, 4)
11 print((X @ X.T).shape) # (50, 50)

Ct
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- (4,)= 20| 42 HiE
- (4, D2 FO| Bl WA

=2 &AM

XTXRE XXT| B2 2+Zk 4 % 429} 50 x 50
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50 50 x 4 4 50
10,000 10,000 x 4 4 10,000
B 2 HFPIR] ot 2
Aol =0 Zut HIE{Q| 20| 02| Zo|2t A y = X¢
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074~ (parameter) 67F A9THE HERH off

£ZH2 XA HRICH
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= 2ol 2HEE H3)
ol = BE0f|IM A) = (0,1)70|H Zb Al Age| LiIXO| s
XA0 = (2,5)7. 6IE3k (22,19) — (24,24)
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Checkpoint
Matrix Multiplication

otelat

rir

Zo|

X7} 50 x 40|11 92| Z0|7} 40|H yo

ol

XTxet xXTo| 20| LIE 0| R = 2ARIT}

fo= = S551H XO| 22 OEA| HHR =7t

7|AskENE Vectors and Matrices

BX3600087-140 / DS3600087-140 / AB3600087-140




Z A2 HIE. X e R™P

US =MUZ H2 Ui, x e RP
Z2 X2|712] Sl Het 4= St

||

o
i
s
FA
LH

]

el

B

1y

=
10

a0/41

silE{o| 37|

BX3600087-140 / DS3600087-140 / AB3600087-140  +



71 EohE

How Does a Model Change When We
Adjust Its Weights?

Next Lecture: Derivatives and Probability
- O3t Jaic|AES| ojO)

- EEHSo 7|
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