
ℝ2

𝑆 = {(1,0), (0,1), (1,1)}

ℝ3

𝑆 = {(1,3,−2), (−4,1,1), (−2,7, −3), (2,1,1)}

ℝ2 (1,1)

ℝ3 {(1,0,2), (0,1,1)}.

𝑆 = {(1,0, −2,3), (0,1,2,3), (2, −2,−8,0), (2, −1,10,3), (3, −1,−6,9)}

𝑆 = {(1,0,0,1), (−2,0,0,2), (3, −1,2, −1), (5, −3,3, −4), (2, −1,2,0)}

{sin 𝑡 , sin 2𝑡 , sin 𝑡 cos 𝑡}

𝐻 = 𝑆𝑝𝑎𝑛{𝐮𝟏, 𝐮𝟐, 𝐮𝟑} 𝐾 = 𝑆𝑝𝑎𝑛{𝐯𝟏, 𝐯𝟐, 𝐯𝟑}

𝐮𝟏 = (1,2,0, −1), 𝐮𝟐 = (0,2, −1,1), 𝐮𝟑 = (3,4,1, −4) 
𝐯𝟏 = (−2,−2,−1,3), 𝐯𝟐 = (2,3,2, −6), 𝐯𝟑 = (−1,4,6, −2)

𝐻,𝐾 𝐻 + 𝐾

{(𝑠 − 2𝑡, 𝑠 + 𝑡, 3𝑡): 𝑠, 𝑡 ∈ ℝ}

{(𝑝 − 2𝑞, 2𝑝 + 5𝑟,−2𝑞 + 2𝑟,−3𝑝 + 6𝑟): 𝑝, 𝑞, 𝑟 ∈ ℝ}

{(𝑎, 𝑏, 𝑐): 𝑎 − 3𝑏 = 0, 𝑏 − 2𝑐 = 0, 2𝑏 − 𝑐 = 0}

{(𝑎, 𝑏, 𝑐, 𝑑): 𝑎 − 3𝑏 + 𝑐 = 0}

ℝ3

𝑆𝑝𝑎𝑛{(1, −5), (−2,10), (−3,16)}

𝑆𝑝𝑎𝑛{(1,0,2), (3,1,1), (−2,−1,1), (5,2,2)}



𝑆𝑝𝑎𝑛{(1,−2,0), (−3,−6,0), (−2,3,5), (−3,5,5)}

      𝑥1 + 𝑥2 −    𝑥3 = 0 
     −2𝑥1 − 𝑥2 +  2𝑥3 = 0 
     −  𝑥1           +     𝑥3 = 0

3𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 = 0 
     5𝑥1 − 𝑥2 + 𝑥3 − 𝑥4 = 0

𝑥1 − 3𝑥2 +   𝑥3 = 0 
   2𝑥1 − 6𝑥2 + 2𝑥3 = 0 
   3𝑥1 − 9𝑥2 + 3𝑥3 = 0
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)
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2 4 −2 1 1
2 5 4 −2 2
4 3 1 1 2
2 −4 2 −1 1
0 1 4 2 −1)

 
 

𝐛 𝐀

𝐀.

𝐀 = (
−1 2
4 0

) 𝐛 = (
3
4
)

𝐀 = (
−1 2
2 −4

) 𝐛 = (
2
4
)



𝐀 = (
1 3 0
−1 2 0
2 0 1

) 𝐛 = (
1
2
−3
)

𝐀 = (
1 3 2
−1 1 2
0 1 1

) 𝐛 = (
1
1
0
)

(
1 −4 9 −7
−1 2 −4 1
5 −6 10 7

)

(

1 3 4 −1 2
2 6 6 0 −3
3 9 3 6 −3
3 9 0 9 0

)

(

2 6 −6 6 3 6
−2 −3 6 −3 0 −6
4 9 −12 9 3 12
−2 3 6 3 3 −6

)

ℝ𝑛

𝐵 = {(2,−1), (0,1)} [𝐱]𝐵 = (4,1)
𝑇

𝐵 = {(1,0,1), (1,1,0), (0,1,1)} [𝐱]𝐵 = (2,3,1)
𝑇

𝐵 = {(0,0,0,1), (0,0,1,1), (0,1,1,1), (1,1,1,1)} [𝐱]𝐵 = (1,−2,3, −1)
𝑇

𝐱 ℝ𝑛 𝐵.

𝐵 = {(4,0), (0,3)} 𝐱 = (12,6)𝑇

𝐵 = {(8,11,0), (7,0,10), (1,4,6)} 𝐱 = (3,19,2)𝑇

𝐵 = {(4,3,3), (−11,0,11), (0,9,2)} 𝐱 = (11,18,−7)𝑇

𝐵 𝐵′

𝐵 = {(1,0), (0,1, )} 𝐵′ = {(2,4), (1,3)}

𝐵 = {(2,4), (−1,3)} 𝐵′ = {(1,0), (0,1)}



𝐵 = {(1,0,0), (0,1,0), (0,0,1)} 𝐵′ = {(1,0,0), (0,2,8), (6,0,12)}

𝐵′ 𝐵 𝐵 𝐵′

[𝐱]𝐵 [𝐱]𝐵′

𝐵 = {(1,3), (−2,−2)} 𝐵′ = {(−12,0), (−4,4)} [𝐱]𝐵′ = (−1,3)
𝑇

𝐵 = {(1,0,2), (0,1,3), (1,1,1)} 𝐵′ = {(2,1,1), (1,0,0), (0,2,1)} [𝐱]𝐵′ = (1,2, −1)
𝑇


