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Ñòèñíåííÿ çîáðàæåíü. Ïåðåòâîðåííÿ Ãààðà

Ïåðåòâîðåííÿ Ãààðà âèêîðèñòîâó¹òüñÿ íà ïðàêòèöi äëÿ âiäîáðàæåííÿ
÷àñòîòè ïiääiàïàçîíó. Âîíî áóäå îáãîâîðþâàòèñÿ â ïîäàëüøèõ ëåêöiÿõ.
Îäíàê, ÷åðåç ïðîñòîòó öüîãî âiäîáðàæåííÿ, éîãî ìîæíà ïîÿñíèòè â
òåðìiíàõ áàçèñíèõ çîáðàæåíü. Òîìó ìè âêëþ÷èëè éîãî ðîçãëÿä.
Ïåðåòâîðåííÿ Ãààðà  ðóíòó¹òüñÿ íà ôóíêöiÿõ Ãààðà hk(x), ÿêi
âèçíà÷àþòüñÿ ïðè x ∈ [0, 1] i äëÿ k = 0, 1, . . . , N − 1, äå N = 2n.

Ïåðø, íiæ âèçíà÷èòè öå ïåðåòâîðåííÿ, íàãàäà¹ìî, ùî áóäü-ÿêå öiëå ÷èñëî
k ìîæíà ïîäàòè ó âèãëÿäi ñóìè k = 2p + q − 1, äå 0 ⩽ p ⩽ n− 1, q = 0 àáî
1 ïðè p = 0, i 1 ⩽ q ⩽ 2p ïðè p ̸= 0. Äëÿ N = 4 = 22, íàïðèêëàä, ìà¹ìî
òàêi çîáðàæåííÿ:

0 = 20 + 0− 1, 1 = 20 + 1− 1, 2 = 21 + 1− 1 i 3 = 21 + 2− 1.
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Ñòèñíåííÿ çîáðàæåíü. Ïåðåòâîðåííÿ Ãààðà

Âèïèøåìî ìàòðèöi A4 òà A8.

A4 =


h0

(
0/4

)
h0

(
1/4

)
h0

(
2/4

)
h0

(
3/4

)
h1

(
0/4

)
h1

(
1/4

)
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(
2/4

)
h1

(
3/4

)
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(
0/4
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(
1/4
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2/4
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(
3/4

)
h3

(
0/4

)
h3

(
1/4

)
h3

(
2/4

)
h3

(
3/4

)
 =

=
1√
4


1 1 1 1
1 1 −1 −1√
2 −

√
2 0 0

0 0
√
2 −

√
2

 ,

A8 =



1 1 1 1 1 1 1 1
1 1 1 1 −1 −1 −1 −1√
2

√
2 −

√
2 −

√
2 0 0 0 0

0 0 0 0
√
2

√
2 −

√
2 −

√
2

2 −2 0 0 0 0 0 0
0 0 2 −2 0 0 0 0
0 0 0 0 2 −2 0 0
0 0 0 0 0 0 2 −2


.

Äëÿ áëîêó ïiêñåëiâ ðîçìiðó N ×N , äå N = 2n, éîãî ïåðåòâîðåííÿ Ãààðà
îá÷èñëþ¹òüñÿ çà ôîðìóëîþ ANPAN
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