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Ïåðèîäè÷åñêèå ôóíêöèè îòêëèêà

Ôóíêöèÿ ñ äâóìÿ ïàðàìåòðàìè n è 0 ≤ k ≤ n − 1

u
(n)
k

(x) =
sin(π(x − k))

n sin(π x−k
n

)
(1)

ðàâíà íóëþ ïðè ëþáîì öåëîì x êðîìå x = k mod n.

Ïðè n = 12, k = 3, k = −5

-10 -5 0 5 10

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

-10 -5 0 5 10

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1



Ïðèìåð � ïðÿìàÿ ëèíèÿ

Íà èíòåðâàëå îò −n äî n ôóíêöèÿ, ïðåäñòàâëÿåìàÿ ðÿäîì

f (x) =
n−1∑
k=0

k · u(n)
k

(x),

(�ïðÿìàÿ ëèíèÿ�) ïðè n = 50 è n = 51 âûãëÿäÿò ïî-ðàçíîìó:
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Ðàçëîæåíèå â ðÿä Ôóðüå

×åòíûå ôóíêöèè

sin(2m + 1)x

sin x
= 1 + 2 (cos 2x + cos 4x + · · ·+ cos 2mx), (2)

sin 2(m + 1)x

sin x
= 2 (cos x + cos 3x + · · ·+ cos(2m + 1)x). (3)

ðàñêëàäûâàþòñÿ â êîíå÷íûé ðÿä êîñèíóñîâ cos l x , l < n.



Áåñêîíå÷íàÿ ðåøåòêà

Ïðè áåñêîíå÷íîì ÷èñëå óçëîâ ôóíêöèÿ u
(n)
k

(x) ïåðåõîäèò â
ôóíêöèþ

gk(x) =
sin(π(x − k))

π(x − k)
, (4)

ïðèíèìàþùàÿ çíà÷åíèå 1 ïðè x = k è 0 ïðè ëþáûõ äðóãèõ

öåëî÷èñëåííûõ çíà÷åíèÿõ x . Èñïîëüçóÿ ýòó ôóíêöèþ ïðè

çàäàííûõ çíà÷åíèÿõ èíòåðïîëèðóåìîé ôóíêöèè â íåêîòîðûõ

öåëî÷èñëåííûõ óçëàõ îñè x = k : yk ñ ïîìîùüþ ýòîé ôóíêöèè

ìîæíî ïîñòðîèòü èíòåðïîëÿöèîííóþ ôóíêöèþ

y(x) =
∑
k

yk
sin(π(x − k))

π(x − k)
.
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Àïïðîêñèìàöèÿ

Ââîäèòñÿ ðåãðåññèîííàÿ ôóíêöèÿ

ȳ(x) =
n∑

k=1

akuk(x)

è âû÷èñëÿþòñÿ îòêëîíåíèÿ ýêñïåðèìåíòàëüíûõ òî÷åê îò

ðåãðåññèîííîé êðèâîé:

δα = yα − ȳ(xα) = yα −
n∑

k=1

akuk(xα).



Ñóììàðíàÿ êâàäðàòè÷íàÿ ïîãðåøíîñòü

∆2 =
N∑

α=1
(δα)2 =

N∑
α=1

(yα −
n∑

k=1

akuk(xα))2,

ìèíèìèçàöèÿ êîòîðîé îïðåäåëÿåò íàèáîëåå âåðîÿòíûå

çíà÷åíèÿ êîýôôèöèåíòîâ ai .



Ïðîâåäåíèå íàèëó÷øåé ïðÿìîé

N òî÷åê ñ êîîðäèíàòàìè (x1, y1), (x2, y2), . . . , (xN , yN), äëÿ
êîòîðûõ íóæíî ïîñòðîèòü íàèëó÷øåå ïðèáëèæåíèå ïðÿìîé

ëèíèåé:

y(x) = a + bx ; yα = a + bxα + δα, δα = yα − a − bxα, (5)

ãäå δα � îòêëîíåíèå α-é òî÷êè îò ïðÿìîé.

Îáîçíà÷èì

< xy >=
N∑

α=1
xαyα.



Â ýòèõ îáîçíà÷åíèÿõ

∆2 =< δ2 >=< y2 > +a2N+2ab < x > +b2 < x2 > −2a < y > −2b < xy >,

è íàèáîëåå âåðîÿòíûå çíà÷åíèÿ êîýôôèöèåíòîâ a, b (ā, b̄)
íàõîäÿòñÿ èç óñëîâèÿ ýêñòðåìóìà:

∂∆2

∂a
= 2(ān + b̄ < x > − < y >) = 0;

∂∆2

∂b
= 2(ā < x > +b̄ < x2 > − < xy >) = 0.



Ýòî ëèíåéíàÿ ñèñòåìà äâóõ ëèíåéíûå óðàâíåíèé, êîòîðóþ

ìîæíî ïðåäñòàâèòü â ìàòðè÷íîì âèäå∣∣∣∣ N < x >
< x > < x2 >

∣∣∣∣ ∣∣∣∣ ā

b̄

∣∣∣∣ =

∣∣∣∣ < y >
< yx >

∣∣∣∣


