
 𝐴�⃗� = �⃗⃗� �⃗�

 𝐴�⃗� = �⃗⃗� �⃗�

 𝐴�⃗� = 𝜆�⃗⃗�

 𝐴�⃗� = 𝜎�⃗⃗�

𝐴 + 𝐵 = 𝐵 + 𝐴

𝑐(𝐴 + 𝐵) = 𝑐𝐴 + 𝑐𝐵

𝐴 + (𝐵 + 𝐶) = (𝐴 + 𝐵) + 𝐶

𝐶(𝐴 + 𝐵) = 𝐶𝐴 + 𝐶𝐵

(𝐴 + 𝐵)𝐶 = 𝐴𝐶 + 𝐵𝐶

𝐴(𝐵𝐶) = (𝐴𝐵)𝐶

𝐴𝐵 ≠ 𝐵𝐴

𝐴𝑝𝐴𝑞 = 𝐴𝑝+𝑞

𝑅𝑛 𝑅𝑚

 𝐿(𝑐�⃗�) = 𝑐𝐿(�⃗�)

 𝐿(�⃗� + �⃗⃗⃗�) = 𝐿(�⃗�) + 𝐿(�⃗⃗⃗�)



 𝐼

 𝐼(�⃗⃗⃗�) = �⃗⃗⃗�

 𝐼 = [
1 0 0
0 1 0
0 0 1

]

 

 𝑂(�⃗⃗⃗�) = 0⃗⃗

 𝑂 = [
0 0
0 0

]

𝑀−1𝑀 = 𝐼

𝑀

 𝐴−1 𝐴�⃗� = �⃗⃗�

 𝐴�⃗� = 0⃗⃗

 (𝐴𝐵)−1 = 𝐵−1𝐴−1

 

 (𝐴−1)−1 = 𝐴

 



𝑀 = [
𝑎 𝑏
𝑐 𝑑

]

det(𝑀) = 𝑎𝑑 − 𝑏𝑐

det(𝑀) = 0 𝑀

det(𝑀) = 0

𝑀�⃗⃗⃗� = 𝜆�⃗⃗⃗�

𝜆

det(𝑀 − 𝜆𝐼) = 0

 

 

 

 

 



𝑚 × 𝑛 𝑟𝑎𝑛𝑘(𝐴) = min(𝑚, 𝑛)

𝐴�⃗� = �⃗⃗�):

𝑚 = 𝑛

𝑚 < 𝑛 ∞

𝑚 > 𝑛

∞

 (𝐴𝑇)𝑇 = 𝐴

 (𝑐𝐴)𝑇 = 𝑐𝐴𝑇

 (𝐴 + 𝐵)𝑇 = 𝐴𝑇 + 𝐵𝑇

 (𝐴𝐵)𝑇 = 𝐴𝑇𝐵𝑇

 𝐴𝑇 (𝐴𝑇)−1 = (𝐴−1)𝑇

𝐴�⃗� = �⃗⃗� �⃗⃗�

�⃗⃗� 𝐴�⃗� ≠ �⃗⃗�

�⃗⃗�

𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗ 𝐴𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗ ≅ �⃗⃗� �⃗⃗� �⃗⃗�

�⃗⃗� 𝑒 = �⃗⃗� − 𝐴𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗

𝐴𝑇𝑒 = 0⃗⃗

𝐴𝑇(�⃗⃗� − 𝐴𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗) = 0⃗⃗



𝐴𝑇𝐴𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗ = 𝐴
𝑇𝑏

∴ 𝑥𝐿𝑆⃗⃗⃗⃗⃗⃗⃗ = (𝐴
𝑇𝐴)−1𝐴𝑇 �⃗⃗�

𝑌𝑛+1 = 𝑌𝑛 + Δ𝑡𝑌𝑛
′

𝑌𝑛+1 = 𝑌𝑛 + Δ𝑡𝑆

𝑆 =
𝑌𝑛
′ + 𝑌𝑛+1

′

2

𝑌𝑛+1 = 𝑌𝑛
′ + Δ𝑡𝑌𝑛

′

𝑌′ = 𝐴𝑌

𝐼

 

 [
0 1
1 0

]

 

 [
𝑐 0
0 1

]

 

 [
1 𝑐
0 1

]

[𝐴|𝐼]
𝐺𝐸
→ [𝐼|𝐴−1]



𝐴�⃗� = �⃗⃗�

 𝐴�⃗� = �⃗⃗� 𝐿𝑈�⃗� = �⃗⃗�

 𝐿�⃗� = �⃗⃗� �⃗� = 𝑈�⃗� �⃗�

 �⃗� 𝑈�⃗� = �⃗� �⃗�

 

𝐸𝑘𝐸𝑘−1⋯𝐸2𝐸1𝐴 = 𝑈

𝐴 = 𝐸𝑘
−1𝐸𝑘−1

−1 ⋯𝐸2
−1𝐸1

−1𝑈

∴ 𝐿 = 𝐸𝑘
−1𝐸𝑘−1

−1 ⋯𝐸2
−1𝐸1

−1

 

o 

o 

o 


