
𝐯 = (4,3)

𝐯 = (1,2,2)

𝐯 = (2,0, −5,5)

||𝐮||, ||𝐯|| ||𝐮 + 𝐯||

𝐮 = (0,4,3), 𝐯 = (1, −2,1)

𝐮 = (0,1, −1,2), 𝐯 = (1,1,3,0)

𝐮

𝐮 = (−5,12)

𝐮 = (1,0,2,2)

𝑐 𝑐(1,2,3)|| = 7

𝐯 𝐮.

||𝐯|| = 2 𝐮 = (√3, 3,0)

||𝐯|| = 3 𝐮 = (0,2,1, −2)

𝐮 𝐯

𝐮 = (1,1,2) 𝐯 = (−1,3,0)

𝐮 = (0,1,2,3) 𝐯 = (1,0,4, −1)

𝐮 ⋅ 𝐯 𝐮 ⋅ 𝐮 ||𝐮|| (𝐮 ⋅ 𝐯)𝐯.

𝐮 = (−1,1,2) 𝐯 = (1, −3, −2)

(𝐮 + 𝐯) ⋅ (2𝐮 − 𝐯) 𝐮 ⋅ 𝐮 = 4 𝐮 ⋅ 𝐯 = −5 𝐯 ⋅ 𝐯 = 10

𝐮 = (1,1,1) 𝐯 = (2,1, −1)

𝐮 = (0,1,0,1) 𝐯 = (3,3,3,3)

𝐮 = (1,3, −1,2,0) 𝐯 = (−1,4,5, −3,2)

𝐮.

𝐮 = (0,5)

𝐮 = (2, −1,1)

𝐮, 𝐯 𝐰 ℝ𝑛 (𝐮 + 𝐯) ⋅ 𝐰 = 𝐮 ⋅ 𝐰 + 𝐯 ⋅ 𝐰



𝐮 𝐯 ℝ𝑛 ||𝐮 + 𝐯||2 + ||𝐮 − 𝐯||2 = 2||𝐮||2 + 2||𝐯||2

〈𝐮, 𝐯〉 ||𝐮||, ||𝐯|| 𝑑(𝐮, 𝐯)

𝐮 = (3,4) 𝐯 = (5, −12) 〈𝐮, 𝐯〉 = 𝐮 ⋅ 𝐯

𝐮 = (−4,3) 𝐯 = (0,5) 〈𝐮, 𝐯〉 = 3u1𝑣1 + 𝑢2𝑣2

𝐮 = (8,0, −8) 𝐯 = (8,3,16) 〈𝐮, 𝐯〉 = 2u1𝑣1 + 3𝑢2𝑣2 + 𝑢3𝑣3

〈𝑓, 𝑔〉 ||𝑓||, ||𝑔|| 𝑑(𝑓, 𝑔)

〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
1

−1

𝑓(𝑥) = 𝑥2 𝑔(𝑥) = 𝑥2 + 1

𝑓(𝑥) = 𝑥 𝑔(𝑥) = 𝑒𝑥

〈𝐀, 𝐁〉 ||𝐀||, ||𝐁|| 𝑑(𝐀, 𝐁)
〈𝐀, 𝐁〉 = 2𝑎11𝑏11 + 𝑎12𝑏12 + 𝑎21𝑏21 + 2𝑎22𝑏22

𝐀 = (
−1 3
4 −2

) 𝐁 = (
0 −2
1 1

) 

𝐀 = (
1 −1
2 4

) 𝐁 = (
0 1

−2 0
)

〈𝑝, 𝑞〉 ||𝑝||, ||𝑞|| 𝑑(𝑝, 𝑞)
〈𝑝, 𝑞〉 = 𝑎0𝑏0 + 𝑎1𝑏1 + 𝑎2𝑏2

𝑝(𝑥) = 1 − 𝑥 + 3𝑥2 𝑞(𝑥) = 𝑥 − 𝑥2

𝑝(𝑥) = 1 + 𝑥2 𝑞(𝑥) = 1 − 𝑥2

 
〈𝐀, 𝐁〉 = 2𝑎11𝑏11 + 𝑎12𝑏12 + 𝑎21𝑏21 + 2𝑎22𝑏22

𝐮 = (−4,3), 𝐯 = (0,5) 〈𝐮, 𝐯〉 = 3u1𝑣1 + 𝑢2𝑣2

𝐮 = (1,1,1), 𝐯 = (2, −2,2) 〈𝐮, 𝐯〉 = 2u1𝑣1 + 𝑢2𝑣2 + 𝑢3𝑣3

𝑝(𝑥) = 1 − 𝑥 + 𝑥2 𝑞(𝑥) = 1 + 𝑥 + 𝑥2 〈𝑝, 𝑞〉 = 𝑎0𝑏0 + 𝑎1𝑏1 + 𝑎2𝑏2

𝑓(𝑥) = 𝑥 𝑔(𝑥) = 𝑥2, 〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
1

−1

𝐮 = (1,0,4) 𝐯 = (−5,4,1) 〈𝐮, 𝐯〉 = 𝐮 ⋅ 𝐯

𝑝(𝑥) = 2𝑥 𝑞(𝑥) = 3𝑥2 + 1 〈𝑝, 𝑞〉 = 𝑎0𝑏0 + 𝑎1𝑏1 + 𝑎2𝑏2

𝐀 = (
0 3
2 1

) 𝐁 = (
−3 1
4 3

)  

    〈𝐀, 𝐁〉 = 2𝑎11𝑏11 + 𝑎12𝑏12 + 𝑎21𝑏21 + 2𝑎22𝑏22

𝑓(𝑥) = sin 𝑥 , 𝑔(𝑥) = cos 𝑥  

     〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
𝜋

−𝜋

𝑓 𝑔



〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
𝑏

𝑎

𝐶[𝑎, 𝑏]

𝐶[−𝜋, 𝜋] 𝑓(𝑥) = cos 𝑥 𝑔(𝑥) = sin 𝑥

𝐶[−1,1] 𝑓(𝑥) = 𝑥 𝑔(𝑥) =
1

2
(5𝑥3 − 3𝑥)

proj𝐯𝐮 proj𝑔𝑓 𝐶[𝑎, 𝑏]

𝐮 = (1,3, −2) 𝐯 = (0, −1,1) 〈𝐮, 𝐯〉 = 𝐮 ⋅ 𝐯

𝐮 = (0,1,3, −6) 𝐯 = (−1,1,2,2) 〈𝐮, 𝐯〉 = 𝐮 ⋅ 𝐯

𝐶[0,1] 𝑓(𝑥) = 𝑥 𝑔(𝑥) = 𝑒𝑥 〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
𝑏

𝑎

𝐶[−𝜋, 𝜋] 𝑓(𝑥) = sin 𝑥 𝑔(𝑥) = cos 𝑥 〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
𝑏

𝑎

𝐶[−𝜋, 𝜋] 𝑓(𝑥) = 𝑥 𝑔(𝑥) = sin 2𝑥 〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥) 𝑑𝑥
𝑏

𝑎

𝐮, 𝐯 𝐰 ℝ𝑛 〈𝐮 + 𝐯, 𝐰〉 = 〈𝐮, 𝐯〉 + 〈𝐮, 𝐰〉

𝐮 𝐯 ℝ𝑛 𝑐 ∈ ℝ 〈𝐮, 𝑐𝐯〉 = 𝑐〈𝐮, 𝐯〉

𝑊 𝑉 𝑄 𝑉
𝑄 = {𝐯 ∈ 𝑉: 〈𝐯, 𝐰〉 = 0 ∀𝐰 ∈ 𝑊}


