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Level Up Math Competence & Confidence 

 

< 𝑻𝒐𝒑𝒐𝒍𝒐𝒈𝒊𝒄𝒂𝒍 & 𝑭𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒂𝒍  

𝑨𝒏𝒂𝒍𝒚𝒔𝒊𝒔 𝑺𝒖𝒈𝒈𝒆𝒔𝒕𝒊𝒐𝒏𝒔 𝟐𝟎𝟐𝟑 > 
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𝐍

𝐌
𝐱 + 𝐌

||𝐱 + 𝐌|| =  𝐢𝐧𝐟 {||𝐱 + 𝐦: 𝐦 ∈ 𝐌}
𝐍

𝐌

 

(𝐢) 𝐟: 𝐗 × 𝐗 → 𝐗, 𝐟(𝐱, 𝐲) = 𝐱 + 𝐲 

𝐢𝐢) 𝐟: ℝ × 𝐗 → 𝐗, 𝐟(𝛂, 𝐱)  =  𝛂𝐱 

ℝ

𝐥𝐩 , 𝟏 ≤ ∞    

𝐥𝐩   𝐥𝐪 ∞ 𝐪, 𝐩
𝟏

𝐩
+

𝟏

𝐪
= 𝟏

 →  𝛂 ∈ 𝐂

∈ 

𝐢) 𝐓 = 𝐓

𝐢𝐢) ‖𝐓‖ =  ‖𝐓‖ 
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∀ 𝐱 ∈  𝐇〈𝐓𝐱, 𝐱〉 = 𝟎

< 𝐓𝐱, 𝐱 >

∀ ∈

∀ ∈ ‖𝐓 𝐱‖ =  ‖𝐓𝐱‖

𝐗 = 𝐌 ⊕ 𝐌⊥

‖𝐓(𝐱) − 𝐓(𝐲)|| ≤ 𝐊|𝐱 − 𝐲‖

𝐓 ∶  ℝ →  ℝ 𝐓(𝐱) =  
𝟏

𝟐
𝐱

𝑻: 𝑹 → 𝑹

𝑻(𝒙) = {
𝒙 −

𝟏

𝟐
𝒆𝒙 যেখানে   [𝒇𝒐𝒓] 𝒙 ≤ 𝟎 

−
𝟏

𝟐
+ −

𝟏

𝟐
 𝒙যেখানে  [𝒇𝒐𝒓] 𝒙 ≥ 𝟎
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𝒇 → 𝑿: 𝒀 𝒙𝟎

𝒙𝒏 → 𝒙𝟎 ⟹ 𝒇(𝒙𝒏) ⟶ 𝒇(𝒙𝟎)

₁

∈ 𝑿 ₁

 ∩

∩ ∩ ∈

  ∅

Ø

⊏
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