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랩탑 사용 시간 시력
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𝑓 𝑥1 + 𝑥2 = 𝑓 𝑥1 + 𝑓(𝑥2) 𝑓 𝑘𝑥 = 𝑘𝑓(𝑥)

𝑔 𝑥 = 5𝑥 + 3
𝑔 3 + 5 ≠ 𝑔 3 + 𝑔 5
g 3 × 5 ≠ 3𝑔 5

5𝑥 + 3은 선형이 아님

𝑓 𝑥 = 5𝑥 + 3 : 선형 X,
Affine Space에서 정의됨

 Y축 -3 평행이동

𝑓 𝑥 = 5𝑥 : 선형 O
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랩탑 사용 시간 시력
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𝑦 = 𝜃𝑥

𝜃

𝜖
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෍

𝑖=1

𝑚

(𝑓 𝑥𝑖 − 𝑦𝑖)
2

෍

𝑖=0

9

𝑖

ෑ

𝑖=0
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𝑖
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𝑦 = 𝜃𝑥 𝜃
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𝑎𝐻 𝑎𝑇

𝜃: 0 ≤ 𝜃 ≤ 1 1 − 𝜃: 0 ≤ 1 − 𝜃 ≤ 1

 𝜃 1 − 𝜃 1 − 𝜃 𝜃𝜃
 P(𝐷|𝜃) 𝜃

= 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇 𝜃
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P(𝐷|𝜃) = 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇

෠𝜃 = 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 P(𝐷|𝜃)

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 𝜃
𝑎𝐻 1 − 𝜃 𝑎𝑇

𝑎𝑥 = 𝑏 x = log𝑎 𝑏 y = 𝑥2 y = log2 𝑥
2

𝑎𝑏
𝑙𝑜𝑔 𝑎𝑏 = log 𝑎 + log 𝑏
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P(𝐷|𝜃) = 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇

෠𝜃 = 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 P(𝐷|𝜃)

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 𝜃
𝑎𝐻 1 − 𝜃 𝑎𝑇

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 log 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 log 𝑎𝐻 log 𝜃 + 𝑎𝑇 log 1 − 𝜃

𝑎 > 𝑏 log 𝑎 > log 𝑏
𝑎𝑟𝑔𝑚𝑎𝑥

𝑎𝑟𝑔𝑚𝑎𝑥 𝑎 = 𝑎𝑟𝑔𝑚𝑎𝑥 log 𝑎
log 𝑎𝑏 = 𝑏 log 𝑎
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𝑑

𝑑𝑥
𝑓 𝑥 :
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P(𝐷|𝜃) = 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇

෠𝜃 = 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 P(𝐷|𝜃)

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 𝜃
𝑎𝐻 1 − 𝜃 𝑎𝑇

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃 log 𝜃𝑎
𝐻
1 − 𝜃 𝑎𝑇

= 𝑎𝑟𝑔𝑚𝑎𝑥𝜃(𝑎
𝐻log𝜃 + 𝑎𝑇log 1 − 𝜃 )

𝑑

𝑑𝜃
𝑎𝐻 log 𝜃 + 𝑎𝑇 log 1 − 𝜃 = 0 ⇒

𝑎𝐻

𝜃
−

𝑎𝑇

1 − 𝜃
= 0 ⇒ 𝜃 =

𝑎𝐻

𝑎𝑇 + 𝑎𝐻
= ෠𝜃

𝑎𝐻 = 3, 𝑎𝑇 = 2 ⇒ ෠𝜃 =
3

5
= 0.6
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𝐴 𝐴𝑇

+ 
https://www.siwonsw.com/paper/matrix 
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𝑦 = 𝜃𝑥 𝜃

랩탑 사용 시간 시력
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Y = 𝜃𝑋, 𝑦 ⇒ 𝑊𝑥 + 𝑏
𝜃 × 𝑋
𝑏
𝑊

1 𝑥 = 𝑏 +𝑊𝑥
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𝑦 = 𝜃𝑥 𝜃

랩탑 사용 시간 시력

10 1
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መ𝑓(𝑋)
መ𝑓 𝑥 = 𝑓 𝑋 + 𝜀

𝜀
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෍

𝑖=1

𝑚

(𝑓 𝑥𝑖 − 𝑦𝑖)
2 𝑥𝑖 𝑦𝑖

𝑓 𝑋 − መ𝑓 𝑋
2

෠𝜃 = 𝑎𝑟𝑔𝑚𝑖𝑛𝜃 𝑓 𝑋 − መ𝑓 𝑋
2
= 𝑎𝑟𝑔𝑚𝑖𝑛𝜃 𝑌 − 𝑋𝜃 2

= 𝑎𝑟𝑔𝑚𝑖𝑛𝜃 𝑌 − 𝑋𝜃 𝑇 𝑌 − 𝑋𝜃 = 𝑎𝑟𝑔𝑚𝑖𝑛𝜃 𝜃𝑇𝑋𝑇𝑋𝜃 − 2𝜃𝑇𝑋𝑇𝑌 + 𝑌𝑇𝑌
= 𝑎𝑟𝑔𝑚𝑖𝑛𝜃 𝜃𝑇𝑋𝑇𝑋𝜃 − 2𝜃𝑇𝑋𝑇𝑌
𝑑

𝑑𝜃
𝜃𝑇𝑋𝑇𝑋𝜃 − 2𝜃𝑇𝑋𝑇𝑌 = 0

2𝑋𝑇𝑋𝜃 − 2𝜃𝑇𝑋𝑇𝑌 = 0

𝜃 = 𝑋𝑇𝑋 −1𝑋𝑇𝑌 = ෠𝜃
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𝜃 = 𝑋𝑇𝑋 −1𝑋𝑇𝑌

𝑓 𝑋 − መ𝑓 𝑋
2
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𝜑
y = 𝜑𝑇(𝑥)𝜃
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𝑓 𝑋 − መ𝑓 𝑋
2

⇒ 𝐺 = 2𝑋𝑇(𝑋𝜃 − 𝑌)
: 𝜃

𝑛𝑒𝑤 𝜃 = 𝜃 − 𝑟𝐺
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𝑓 𝑋 − መ𝑓 𝑋
2
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