
[1 − 2].



[8 − 10]

[−1, 1]

[4 − 5]

• 

• 

• 

• 



𝑎 и 𝑏

〈𝑎, 𝑏〉 = 0

𝑎(1, −1,1), 𝑏(1,0,1)  𝑐(1,1,2).

𝑢 = 𝑎 = (1, −1,1)

𝑣 = 𝑏 − (〈𝑏, 𝑢〉 ·
𝑢

‖𝑢‖2) = (
1

3
,

2

3
,

1

3
)

𝑤 = 𝑐 − (〈𝑐, 𝑢〉 ·
𝑢

‖𝑢‖2) − (〈𝑐, 𝑣〉 ·
𝑣

‖𝑣‖2) = (−
1

2
, 0,

1

2
).

[1, 𝑥, 𝑥2, … ]

𝑝𝑛 𝑛 ∈ 𝑁

[𝑎, 𝑏], 

𝜔 𝜔(𝑥) ≥ 0 на  [𝑎, 𝑏]

 〈pn, pm〉  =  ∫ pn(x)  pm(x) ω(x)
b

a

= 0.

𝑝 (𝑎, 𝑏)



‖𝑝‖ = √∫ 𝜔(𝑥)𝑝(𝑥)2 𝑑𝑥
𝑏

𝑎

.

[𝑎, 𝑏] 

𝜔(𝑥) ≥ 0

{pn
∗}n∈№

{pn}n∈N0

ω  на (a, b)

{pn}n∈N0

                                

𝑝𝑛+1(𝑥) −  (𝛼𝑛𝑥 +  𝛽𝑛) 𝑝𝑛(𝑥) +  𝛾𝑛𝑝𝑛−1(𝑥) = 0

𝛼𝑛, 𝛽𝑛 𝛾𝑛

{pn
∗}n∈№

∑ pn
∗ (x)pn

∗ (t) =  
1

αn

pn+1
∗ (x)pn

∗ (t) −  pn
∗ (x)pn+1

∗ (t)

x − t

n

k=0

αn

[стр.  96]

𝐺 = ∑ 𝑎𝑖𝑝𝑖(𝑥)𝑡𝑖

∞

𝑖=0

,

(𝑎𝑖)



{pn}n∈N0

ω  на (a, b)

𝑝2(𝑥)𝑦′′ + 𝑝1(𝑥)𝑦′ + 𝑝0(𝑥)𝑦 = 0 ,

𝑝0, 𝑝1 и 𝑝2

• 

• 

• 

• 

𝑑 ∫

[стр. 10 ]



𝑃𝑂(𝑥), 𝑃1(𝑥), … 𝑃𝑛(𝑥), … 

𝑝(𝑥) = 1

(𝑎, 𝑏) = [−1, 1] . [стр. 29].

(1 − 𝑥2)𝑦′′ − 2𝑥𝑦′ + 𝑘(𝑘 + 1)𝑦 = 0.

𝑃𝑘(𝑥) =
1

2𝑘
∑(−1)𝑖 (

𝑘

𝑖
) (

2𝑘 − 2𝑖

𝑘
) 𝑥𝑘−2𝑖

𝑘
2

𝑖=0

𝑃𝑘(−𝑥) = 𝑃𝑘(𝑥), 𝑃𝑘(±1) = (±1)𝑘 , 𝑃2𝑘(0) = (−1)𝑘
(

1
2) 𝑘

𝑘!
.



𝑃0(𝑥) = 1

𝑃1(𝑥) = 𝑥

𝑃2(𝑥) =
1

2
(3𝑥2 − 1)

𝑃3(𝑥) =
1

2
(5𝑥3 − 3𝑥)

𝑃4(𝑥) =
1

8
(35𝑥4 − 30𝑥2 + 3)

 𝑃5(𝑥) =
1

8
(63𝑥5 − 70𝑥3 + 15𝑥) .

𝑃𝑂(𝑥), 𝑃1(𝑥), … [−1, 1]

[21 − 22]

∫ 𝑃𝑚(𝑥)𝑃𝑛(𝑥)𝑑𝑥 =
2

2𝑛 + 1
𝛿𝑚𝑛      (𝑚, 𝑛 = 0, 1, 2, … )

1

−1

 .

𝑇𝑛(𝑥) = ∑ (−1)𝑘 𝑛

𝑛−𝑘
(𝑛−𝑘

𝑘
)

[𝑛 2⁄ ]
𝑘=0 2𝑛−2𝑘−1𝑥𝑛−2𝑘 (𝑛 ≥ 1)     𝑇0(𝑥) = 1

(1 − 𝑥2)𝑦′′ − 𝑥𝑦′ + 𝑛2𝑦 = 0 .

𝑇𝑛 , 

𝑈𝑛(𝑥) = sin(𝑛 cos−1 𝑥) .

𝑇𝑛(cos 𝜃) =

cos(𝑛𝜃) 𝑥 = cos 𝜃

𝑇𝑛(𝑥) = cos(𝑛 𝑎𝑟𝑐 cos 𝑥) .



𝑇𝑜(𝑥) = 1

𝑇1(𝑥) = 𝑥

𝑇2(𝑥) = 2𝑥2 − 1

𝑇3(𝑥) = 4𝑥3 − 3𝑥

𝑇4(𝑥) = 8𝑥4 − 8𝑥2 + 1

𝑇5(𝑥) = 16𝑥5 − 20𝑥3 + 5𝑥

𝐻𝑛

𝐻𝑛

𝐻𝑛

𝐻𝑛(𝑥) = ∑
(−1)𝑘𝑛!

𝑘! (𝑛 − 2𝑘)!

[𝑛 2⁄ ]

𝑘=0

(2𝑥)𝑛−2𝑘 .

𝐻𝑛 𝑛



𝐻𝑚 𝐻𝑛

∫ 𝑒−𝑥2
𝐻𝑚(𝑥)𝐻𝑛(𝑥) 𝑑𝑥 = 2𝑛𝑛! √𝜋  𝛿𝑚𝑛

+∞

−∞

 .

𝐻0 = 1,
𝐻1(𝑥) = 2𝑥,
𝐻2(𝑥) = 4𝑥2 − 2,
𝐻3(𝑥) = 8𝑥3 − 12𝑥,
𝐻4(𝑥) = 16𝑥4 − 48𝑥2 + 12,
𝐻5(𝑥) = 32𝑥5 − 160𝑥3 + 120𝑥.

𝐿𝑛(𝑥) = (−1)𝑛 (𝑥𝑛 −
𝑛2

1!
𝑥𝑛−1 +

𝑛2(𝑛 − 1)2

2!
𝑥𝑛−2 +  … + (−1)𝑛𝑛!).

𝐿𝑛 је полином  𝑛 𝑡 → 𝑓(𝑡)

𝐿𝑛



𝐿0(𝑥) = 1 ,
𝐿1(𝑥) = 1 − 𝑥 ,
𝐿2(𝑥) = 2 − 4𝑥 + 𝑥2 ,
𝐿3(𝑥) = 6 − 18𝑥 + 9𝑥2 − 𝑥2 ,
𝐿4(𝑥) = 24 − 96𝑥 + 72𝑥2 − 16𝑥3 + 𝑥4  .

∫ 𝑒−𝑥𝐿𝑚(𝑥)𝐿𝑛(𝑥)𝑑𝑥 = (𝑛!)2 𝛿𝑚𝑛  .
+∞

0

𝑥 → 𝐿𝑚(𝑥)  и   𝑥 → 𝐿𝑛(𝑥)

(0, +∞) 𝑒−𝑥



2𝑛 − 1 𝑥𝑖

𝑝𝑖 𝑖 = 1, … 𝑛 .

∫ 𝑓(𝑥) 𝑑𝑥 ≈ ∑ 𝑝𝑖  𝑓(𝑥𝑖)

𝑛

𝑖=1

𝑏

𝑎

𝑓(𝑥) [𝑎, 𝑏]

𝑥𝑖

[−1, 1] , [0, ∞)

[22 − 23]

[−1, 1]

1

√1 − 𝑥2

[−1, 1]

√1 − 𝑥2 [−1, 1]

𝑒−𝑥 [0, ∞)

𝑒−𝑥2 (−∞, +∞)



𝜌(𝑥) = |𝛹(𝑥)|2 , 𝛹(𝑥)

𝐸(𝑝𝜇) = − ∫ [𝑝𝜇(𝑥)]
2

log[𝑝𝜇(𝑥)]
2

𝜔(𝑥) 𝑑𝑥 ,
𝑏

𝑎

{𝑝𝜇(𝑥), 𝜇 ∈ №} [𝑎, 𝑏] ⊂

ℝ , 𝜔(𝑥) ≥ 0, ∀𝑥 ∈ [𝑎, 𝑏] , [стр. 22]
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