Anropmt™m bbiCcTporo
NMpeo6pa3oBaHusa dypobe (bMNMNoO)

Llenb: n3ydymTb anropmntMm 6bICTpPOro
npeobpa3oBaHnda dypbe



BIN®: 370 ONTUMNU3NPOBAHHbIN MO
CKOPOCTU Ccrnocob BblYUCNEHUS
ANCKpeTHOro npeobpasoBaHnda pypbe
(AMN®d) n obpatHoro AlNd

N_1 _].21tkn
Xk — nEO Xne N (1)

J
X =ﬁ2Xke N (2)



ANropmuTM pacyeTa

1. Heobxoanmo pasgenntb cymmy (1) ns N
cnaraembixX Ha ABe cyMMbl no N/2
c/laraembiX U BbIYNCANTb UX MO
oTAeNbHOCTU. B nanbHenweM paszbuneHune
NpoOAO/IKNTb, MOKA HE OCTAaHEeTCH No ABa

OTCHETd

2. HeobxoamMMo noBTOPHO UCMNOJIb30BaATb
y>XXe BblYMCSIEHHbIE C/laraeMble.



OnpepneneHue: _j2rk
WKk=-e N
BennymnHa N —

Ha3blBA€ETCA 1oBOpaynBakOLLNM
MHO>XUresiemM



[lpnMmeHatoT Nnnbo "npopexunesaHme no
BpeMeHn" (Koraga B NepByt0 CyMMy
nonagarT cnaraeMble C YeTHbIMU
HOMepaMn, a BO BTOPYO - C HEYETHbIMWN),
nnbo "npopexunsaHune no yacrorte" (Koraa B
nepByd CyMMy nonaaatoT

nepeble N/2 cnaraembiX, a BO BTOPYHO -
OCTaJibHble).

B naHHOM anropmTtMe UCNoJsib3yTCA TO/IbKO
nocneaoBaTeIbHOCTU C UMC/IOM OTCYETOB

N=2n



[lycTb AaHa nocneaoBaTenbHOCTb X(N)
PazobbeM ee Ha aABe nocsieaoBaTebHOCTU
YETHbIE: Xieyenin=Xon ¥

HEYETHbIE Xroqqin=Xon+1 FAE N=0, 1,...,,N/2-1

[TpmMeHnm AMNO K KaXaon M3 NoNyYeHHbIX
nocnepoBaTesibHOCTEN. B pe3ynbTaTte
nonydum asa AMNO {Xreyeny > U {Xjoqq7 & MO
N/2 3N1eMeHTOB B Ka>Xaou



B ocHOoBe anroputMma bl® nexxar
cneaymoume bopMynbl:

Kk
X{N}k = X{N/Z}[even]k + Wy X{N/Z}[odd]k (3)

k
X{N}N/2+k = X{N/Z}[even]k - WN X{N/Z}[Odd]k (4)

k=0,1,...N/2-1 (5)

2T

WN —a = JW = wzz.,.TN (6)



MpuMmep
laHa nocnepnoBaTe/IbHOCTb

x(n)={1, 2, 3, 4,5, 6, 7, 8 BbINOSIHNTb
AOMN®d ¢ ncnonb3oBaHnem anropmtma blro

PelweHue

PaspennMm MCXoaHYy nocnenoBaTesibHOCTb
Ha YEeTHble N HEeYETHbIEe 2/1IEMEHTHI.

[locnepoBaTe/IbHOCTU U3
4-X 31eMeHTOB CHOBaA
Xy X, X, Xg ‘Xl X3 Xg X, pasgendeM Ha YeTHble U
HeYyeTHble 3/1IeEMEHThI

Xy Xy Xy X3 X, Xg Xg X

Xo X, | Xy Xg | Xy X5 | X3 X,



3anvweM B ABOMYHOM KoAe HOoMepa
3/1EMEHTOB NCXOAHOW nocsieaoBaTelbHOCTHU
M nocnenoBaTeslbHOCTU MOJTYYEHHOU B
pe3y/ibTaTe nepecTtaHOBKU

HUcxonnas burtoBbiii HOMep | [lepecTraBiieHHast buTtoBbIN
IOC/IeA0BATEIbHOCTL | 3JIEMEHTA MOCJIe0BATEILHOCTD HOMeEp
3JIeMEHTAa

X 000 X 000
Xq 001 X, 100
X, 010 Xy 010
X3 011 Xg 110
X, 100 Xq 001
X 101 X 101
Xg 110 X3 011

X 111 X 111



BuaHO, 4TO NPaBUIbHYIO
nocnenoBaTeSibHOCTb MOXHO MOJTYYUTb
3anncbio HoOMepa NCXOAHOWU
nocsieaoBaTesibHOCTU B 06paTHOM nopsake.

[Nnsa yMeHblleHnsa KoJinyecTBa BblYMNCIIEHUN
onpeaensieM NoBopaymBaroLne MHOXUTENN
ONs Tak Ha3biBaeMon 8 aneMeHTHOM (8-
ToyeyHown) Ao



Wy =e’°=1

.21l

Wl=-e & =0,707 - jO,707
.212

W2=e 8 =-j
.213

W)=-e 8 =-0,707 - j0,707

[ToBOpaynBatoLWMN MHOXUTENDb ONSA ABYX U
yeTblpex ToyeyHoro AlN® cornacHo (6)

w) =Ww;? =1

Wz0 = w42 9 = W;f =1
W, =W;'=—j



Xo=Xo

X1=X,

Xo=Xo
X1=Xg

Xo=Xq
X1=X5

Xg=X3
X=X

Xo+t W0,
X~-WO, X
0~ VV7oXq

XotWO,X,
Xo-WO,X,

0
XotW?, X4
0

Xo+t WO, X,

X{Z}O_X{Zeven}o

X211~ X 2eventi

X230= X £20dd30
X211~ X 20ddi

X{Z}OZX{Zeven}O
X=X p2evendt

X230~ X 20dd30
X=X 20ddy1

12
-4



X r2even’o 6 Xpoevenot™ WX oam0  Xia30=Xgsevenyo 16

Xoevedt 4 Xoeenyt™W X odnr Xga31=Xgevenys -4+)4
X 20dd30 10 X r2even’o 'WO4X{20dd}O Xeay32=Xiseven2 -4
Xoodpt 4 Xpgevenyt WaXpoaan  Xa3s=Xevenys -4-14
X 2even’o 8  XpaevenotWUXoamo  Xia30=Xd0dd30 20
Xoeverdt 4 Xoeenyn™W X podr Xea31=Xaodant -4+)4
Xoodpo 12 Xpevenyo WOsXp20adp0  Xgapo=Xa0ddy2 -4

X{20ddM -4 Xigeveny 'W14X{20dd}1 Xiays=X aoddys -4-14



X teven’o 16 Xoaeven;ot W% X eaoam0 Xieyo 36

Xpgeveryp 4114 Xueveryt tW'eXeoamr ~ Xggn  -4+]9,656
Xt seven?2 -4 Xgevey2 TWoXesoam2  Xigyo -4+)4
X{4even}3 '4'j 4 X{4even}3 +W38X{4odd}3 X{8}3 '4+j 1,656

Rggodgyo 20 Xpgovenyo WX aoazo X4 -4

Xuaodgyr 44 Xpevenryp - W'eXposap  Xggys -4-11,656

X{4odd}2 -4 X{4even}2 'W28X{4odd}2 X{8}6 '4'j4

X{4odd}3 '4'j4 X{4even}3 B W18X{4odd}3 ><{8}7 '4'j9’656



3 mony4eHHOro pe3yijbrara MOKHO BbIACIUTh
MOJYJIb 1 (hazy. B pe3ynbprare moaydum

X830

X ey -4+19,656 10,45 112,5
X (a2 4+j4 5,66 135

X (63 -4+j1,656 4,33 157,5
X (a4 -4 4 180

X ce3s -4-j1,656 4,33 -157,5
X (a6 -4-j4 5,66 -135
X (ay7 4-j9,656 10,45  -112,5

Anroputm BII® MO)XHO MCIONIB30BaTh JJIs1 0OpaTHOTO
JII®D. J/1ng sToro HE0OXOAMMO U3MEHUTDH 3HAK
[IOBOPAYMBAOIIETO MHOKHATEIS



3afaHue:
J111 3aJaHHOW UMIIYJIbCHOM XapaKTePUCTUKHU

onpeaenuts npamoe 11D npumensa aaroputm bl 1D
C IPOPEKUBAHUEM 10 BPEMEHU

Bap | UmnynbecHast xapakrepucTuka | Bap MMriynbCcHas XapaKTepuCTUKa

h(n) h(n)

{1,2,-1,0,4, 2, -3,5} 9 ({-1,-2,3,4,1,-4,2,1}

{0,-1,-4,3,-3,2,-15} |10 |{3,0,1,-1,3,-1, 4, 2}

{3,-2,0,3,4,1,3,6} 11 {0, 1,2,0,-3,2, 4, -6}

{4,0,-1,0, 2, -1, -5, 5} 12 |{2,4,-3,5,1,4,0, -2}

£0,2,-3,6,-4,1,2,-1y |13 |{4,3,-1,2,5,-2, -3, 1}

{-2,3,1,-1,5,-1,4, 1} 14 1{3,1,-4,8,7,-2, 3, 5}

{4,3,2,-1,0,1, 2,-1} 15 |{1,5,3,-3,-4,1, 2,5}

OINOOD|OT|A~ | W |IN|PF

2,4,6,3,-1, 4,2, -2}




