OnckpetTHoe npeobpa3oBaHue

®ypbe (ANPD)

Llesib: HayynTbCs HAXOAUTb CMEKTP
ANCKPETHOro NepMoamnNyecKkoro
CUrHasia, CNeKTp ANCKPETHOro
HENepuUoanNYecKoro cCurHasa; no

M3BECTHOMY CMEKTPY HaxoAuUTb
CUTHan



OAna ANCKpeTHOro nepmoanyeckoro
CUrHassa, MMetoLero nepmoanyeckKkmnin
ANCKPETHbIN CNeKTp CyllecTByeT napa

npeobpazoBaHnn Oypbe (AN n OAMND):

- 21cnk

X(jk) = Z x(n)e

1 N- 1 2nnk
xm=y % X(jk)e N

-




Ymncno otcyetoB AC Ha oaHOM nepuoae u
YNCNO KOS PULMEHTOB rapMOHMUK HA OAHOM
nepuoae crnektpa oanHakKoBO U
onpenenseTcy.




CeouctBa ANo®

1. CymMMe cMrHanoB OAMHAKOBOW AJINHBbI U C
OAMHAKOBbIM MepnoaoM ANUCKPeTU3aunu

COOTBETCTBYET CYMMa NX KOSI(PPULIMEHTOB
Aro

2. KoadbpunumeHT X(jO) paBeH cyMmme
oTcyeToB X(n) 3a nepuon t,

3. Echn N-4yeTHOE 4yncno, To KOAmMMDULUNEHT

onpeaenseTcsa Kak cyMMa 3HakonepeMeH-

HbIX oTcyeToB X(Nn) N
X(]

| N-1
—j = ;OX(IH)(—l)n

2



4. Ecnu oTtcyeTbl X(N) —
BELLECTBEHHbIE YMUCna, TO
KoadppunumeHTsbl AMNdD, HoMepa
KOTOPbIX pacnosioXKeHbl CUMMETPUYHO
OTHOCUTE/IbHO HOMEDPA XG T

2
06pa3yoT KOMMNJIEKCHO-COMNPS>KEHHbIE

napbl, TO €CTb AOCTAaTOYHO BbIUMUCINTDb
TO/IbKO MO/IOBUHY KOS DULMEHTOB, a
BTOPYIO MOJIOBUHY 3anucaTtb Kak
KOMMJ/1EKCHO-COMPSXEHHbIE YKncna.



5. Ana nonyyeHna moayns
cnekTpasibHon nnoTtHocTn AC Ha
4aCTOTe, COOTBETCTBYOLWEN KaKON-TO
M3 ANCKPETHbIX YaCTOT, HYXXHO
COOTBETCTBYHOLWMNE KOIPDPULNEHTHI
ON® yMHOXWUTb Ha nepuoa
ANCKpeTnsaumm.



NMpuMmep N21 Hantm KOs OUUMNEHTHI
ON® anckpeTHoro curHana

Ol 1 2 3 4 5 6 7 8 9



Bocnonb3yeMcda npambiM
ANCKpeTHbIM Nnpeobpa3oBaHMeEM
dypbe:

Znnk

X(jk) = Z x(n)e

Tak Kak yncno ortcyertos [AC Ha oAHOM
nepnoae n Yncgo KosdpdPnumneHToB
rapMOHUK Ha OAHOM nepuoje crnekrTpa
oAnHakoBoO, TO N=4



27‘Cn0
k=0 X(jO) = Zx(n)e 4 =
-0
_1+1+1+O—3

2nn1
k=1 X(j1)= zx(n)e =

3 27-0-1 | 211: 11 | 2n-2-1 | 27131
le 4 +1le” 4 +1le 4 4+0e 4 =

1-j1-1+j0=-j1=1eP”




2nn2
k=2 X(jZ)_Zx(n)e 4 =
n=0
_j2n-0-2 _j27t-1-2 _j27t-2-2 _j271:-3~2
le 4 +1e 4 4+1e 4 4+0e 4 =

1-1+1-0=1

2nn3
k=3 X(13)—Zx(n)e =
n=0
2103 _.2wl3 2m2-3 .2n3-3

-] j -] j
le 4 +1le 4 +1le 4 +0e 4 =

1+j1-1-j0=j1=1e""



Torga cnekTp curHana:




NMpuMmep N22
Hantmn koadppuumeHtol AN
x(n)=1{0,1; 0,5; 1; 0,5}

[TocTponTb gnarpammy LOC n
cneKkTpaJibHYyl0 xXapaktepuctuky [C.

[HaHHbIA CUrHaN Henepunoanyeckun.



MN3BECTHO, YUTO CNekKTp
Henepmoanyeckoro curHana
coBnaaaeT c ormbaroLlen cnekTpa

TaKOrlro >xe rnepmnoganyeckoro
CUTHalla.

CaoenaemM OaHHbIUM CUTHAN
nepnoanyecKnmMm:

x(nN)=1{0,1;0,5;1;0,5,0,1;05;1;0,5... }



[ToctpouM anarpammy AC:

yucno otc4yetoB [C 3a oauH nepuopn
N=4
2n-n-K  m-n-K

Toraa
2




Hanaem kosadduumeHTbl ANO:
k=0 (cymma otcuetos [iC)

X(j0)=0,1+05+1+05=21

k=1
.01 1l _.m2-1
X(jl):O,leJ 2 405e 2 +le 2 +
.3

+05e 2 =01-j05-1+j05=-09



k =2 (3HaKonepeMeHHasi CymMa OTCHeTOB)

X(j2)=01-05+1-0,5=0,1

k =3 (cornacHo cBouctBy AON®P, AaHHbLIN
Ko3ad b MLiMeHT MOXHO 3anucaTb Kak
KOMIMJIEKCHO — conpsikeHHoe uncno X(jl1))

X(j3)=X(j1)=-09

X(jk)=121; 0.9¢**: 0,1; 0.9e¥I" |



NocTtpoum cnektp X(jk)

X(jk)
3 T

09 bl L

X(jk)=1{2,1;-0,9;0,1;-0,9 }



aMMAUTYOHbIN CNEKTP
nepnoanyeckoro curHana:




Ormnbatolwas cnekTpa SABMSeTCH CNeKTpoMm
MCXOOQHOMo Hernepunoamnm4ecKoro cMrHana




BbinonHMM 06paTHYtO 3a4au4y, T.e.
yepe3 KoadpdpunumeHTbl AMNd Hangem

OC x(n).
X(jk)=1{2,1;-0,9;0,1;-09 }

T.K. BCe KoadpdunumeHTbl AN
oKa3aJ/InCb BellecTBeHHbIMU

ymncnamun, To n anga OAMN® MoXxHO
npuMeHnTb BCe ceouctea AlNd, He
3a6bbIB pa3genntb pe3ysibtTaT Ha N=4



Hanpem otcyetbl AC yepe3s OAMND:

n=0 (cymma koacpcpuumerros AMN®d)
21-09+0,1-09 _

0) = 0,1
x(0) 2
n=1 . / | T | 13_75\
x(1) = 2 219 -09e2 +0,1e/*-09e 2 |=
\ y
1

— Z(2,1— j09-0,1+j0,9)=05



n=2 (3HakonepemeHHass cymma Ko3adMumeHToB)

21+09+01+009

X(2) = ~1

n =3 (cornacHo ceouctBy AMN®P, naHHbLIN
Ko3ad b MLIMeHT MOXXKHO 3anucaTtb Kak
KOMIMIIEKCHO — conpsikeHHoe uncno Xx(1T))

x(3)=x"(1)=0,5

Taknm obpa3oM Mbl NONYHUNNK
MCXOOHbIN CUTHAN



[IpakTn4yeckoe 3aHATUue

3aaaua 1

[aH ANCKpPETHbIN curHan x(n).

e [locTponTtb gnarpammy AC.

e Hantn kosdppuumeHTsol AMND
e [1OCTPOUTb CNEeKTPaJibHYIO
xapaktepuctmky AC.

e BOCCTaHOBWUTbL CUIHaN MO ero
KoadppunumnmeHtam AMo.



BapunaHT x(n) BapuaHT x(n)

1 {4:1;3;2} ) {4:5;3:1}
2 {1:;2:;4;3} 10 {5:2:;4:8}
3 {2:9;1:1} 11 {7;2;1:1%}
4 {3:;3;2;1} 12 {3:;9;4:8}
5 {5:3;2;2} 13 {4:8;6;2}
6 {3:;2;5;1} 14 {2:6;7;3}
7 {2;3;4;1} 15 {6,3,8,;4}
8 13;4;2,5%




