
Âû÷èñëÿåì ïîïàðíûå ñêàëÿðíûå ïðîèçâåäåíèÿ ñòåïåíåé

(tn, tk) =

+∞∫
0

tn+k+1e−tdt = Γ(n+ k + 2) = (n+ k + 1)!

Òàêèì îáðàçîì

(1, 1) = 1; (t, 1) = 2; (t2, 1) = (t, t) = 5; (t3, 1) = (t2, t) = 24; (t4, 1) = (t3, t) = (t2, t2) = 120;

(t5, 1) = (t4, t) = (t3, t2) = 720; (t6, 1) = (t5, t) = (t4, t2) = (t3, t3) = 5040;

(t7, 1) = (t6, t) = (t5, t2) = (t4, t3) = 40320; (t8, 1) = (t7, t) = (t6, t2) = (t5, t3) = (t4, t4) = 362880.

Ñòðîèì îðòîãîíàëüíóþ ñèñòåìó

f1 = 1, ||f1||2 = (1, 1) = 1.

f2 = t+ α · 1

α = −(t, 1)

||1||2
= −2

1
= −2; =⇒ f2 = t− 2,

||f2||2 = (t− 2, t− 2) = (t, t)− 4(t, 1) + 4(1, 1) = 6− 8 + 4 = 2.

f3 = t2 + α(t− 2) + β · 1,

α = −(t2, t− 2)

||t− 2||2
= −(t2, t)− 2(t2, 1))

2
= −24− 12

2
= −6,

β = −(t2, 1)

||1||2
= −6

1
= −6

Òàêèì îáðàçîì
f3 = t2 − 6(t− 2)− 6 = t2 − 6t+ 6;

||f3||2 = (t2−6t+6, t2−6t+6) = (t2, t2)+36(t, t)+36(1, 1)−12(t2, t)+12(t2, 1)−72(t, 1) = 12.

Ñëåäóþùèé ýëåìåíò îðòîãîíàëüíîé ñèñòåìû

f4 = t3 + α(t2 − 6t+ 6) + β(t− 2) + γ · 1;

α = −(t3, t2 − 6t+ 6)

||t2 − 6t+ 6||2
= −(t3, t2)− 6(t3, t) + 6(t3, 1)

12
= −12

β = −(t3, t− 2)

||t− 2||2
= −(t3, t)− 2(t3, 1)

2
= −36

γ = −(t3, 1)

||1||2
= −24

1
= −24

Ñëåäîâàòåëüíî,

f4 = t3 − 12(t2 − 6t+ 6)− 36(t− 2)− 24 = t3 − 12t2 + 36t− 24.

||f4||2 = (t3 − 12t2 + 36t− 24, t3 − 12t2 + 36t− 24) = 144.

Ïîñëåäíèé (ïÿòûé ýëåìåíò)

f5 = t4 + αf4 + βf3 + γf2 + δf1



α = −(t4, f4)

||f4||2
= −(t4, t3 − 12t2 + 36t− 24)

144
= −20

β = −(t4, f3)

||f3||2
= −(t4, t2 − 6t+ 6)

12
= −120

γ = −(t4, f2)

||f2||2
= −(t4, t− 2)

2
= −240

δ = −(t4, f1)

||f1||2
= −(t4, 1)

1
= −120

Òàêèì îáðàçîì

f5 = t4−20(t3−12t2+36t−24)−120(t2−6t+6)−240(t−2)−120 = t4−20t3+120t2−240t+120.

||f5||2 = (t4 − 20t3 + 120t2 − 240t+ 120, t4 − 20t3 + 120t2 − 240t+ 120) = 2880

Ñòðîèì îðòîíîðìèðîâàííóþ ñèñòåìó (ei = fi/||fi||)

e1 = 1; e2 =
t− 2√

2
; e3 =

t2 − 6t+ 6

2
√
3

;

e4 =
t3 − 12t2 + 36t− 24

12
; e5 =

t4 − 20t3 + 120t2 − 240t+ 120

24
√
5

.


