[lones3Hble PyHKUMK Matlab’a



DyHKUMM pabOoThl C U3006paXKEHUAMN

e Imshow
e Imwrite
e imread



OyHKLUMM KOHBEPTALIUA

m2bw
m2double
Rgb2gray
Jint38
uintle6




DyHKUUM pabOoTbl C MaTpULaMM

* Max
* Min
* Sum
e Zeros
* Ones

o *I ¥

o ./ n/



BekTopusauus

* meshgrid



Obwme 3agaHuS



BbiBO4 cdhepryeckoro BOfTHOBOO
dopoHTa

« 3agava: BbIBECTU Ha SKPaH KapTUHKY
cdoepunyeckoro (Kpyrosoro B 2D crny4dae)
BOJTHOBOIO (ppoOHTA




[lepecTaHOBKA

« 3agava: peanunsoBaTb PYHKUNIO,
NPMHUMAIOLLLYI0 Ha BXOA, MPOUN3BOSbHbIN
Habop a11eMEHTOB, pe3yrsraTtoM padoThl
KOTOPOW ABMNSIETCS CMUCOK BCEX
BO3MOXXHbIX MePeCcTaHOBOK 3TUX
9JIEMEHTOB.

* input:abc output:abc;acb;

bac;bca;
cab;cba.



[nckpeTHoe npeobpasoBaHne
dypbe

. ,EI,MCerTHoe npeobpasoBaHne Pypbe

—j2mkn
________________________________ Z‘,‘L O xne N

- N YMCIIO 3NIEMEHTOB
nocregoBaTenbHOCTU (pa3Mmep maccuBa)

e k — k-bI 3N1EMEHT HOBOIO MaccuBa

* j — MHMMaS eguHULA (B maTnabe
nepemMeHHas i)




[nckpeTHoe npeobpasoBaHne
dypbe

« ObpaTHoe ancKpeTHOoE NpeobpasoBaHmne
dypbe

j2mkn
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CBoncTBa NoBopavnBaloLLENO
MHOXUTENS

« k — cTeneHb, a He nHaekc. Ecnu paBeH 1, 10
He 3anuncbiBaem

]
WN e

* [1I'1P yepes noBopavynBaoLLMN MHOXUTENb

N-1I

Xk = Z on?\};n
n=0



CBoncTBa NoBopavnBaloLLENO

« HekoTopoe

KOMIMJ1EKCHOE YNUCIIO B

nokasartenbHOU
cdopme re'?

* r—MOAYyNb K.M. (ONMHa

BEKTOpa)

* ¢ —aprymeHT (yron

NoBOpPOTA)

MHOXWUTEITA
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CBoncTBa NoBopavnBaloLLENO
MHOXUTENS

k
w*, MOAynb paBeH 1, a doasa — 211/N

[1pn ymHOXeHUK K.M. B nokasatenbHou dpopme
MOOYSIN NEePEMHOXAIOTCH, a apryMeHThl
CKNnaabiBalOTCA.

Torga, nepeMHOXeHUe NCXOQHOro Yncna Ha
noBopavnBaoLLN MHOXUTENb U3MEHUT TOSNbKO
yros noBopoTa

T.0. reomeTpn4eCKNn CMbICI NPeodpa3oBaHUs
dypbe COCTOUT B TOM, YTOObI

npeactaBUTb N KOMMIEKCHbIX YNCEN-BEKTOPOB U3
Habopa {x}, kaxxgoe B BUAe CyMMbl BEKTOPOB U3
Habopa {X}, NOBEPHYTLIX Ha YIMbl, KpaTHbIE 2TT/N



Teopema 0

 Teopema:

* Ecnn xomnnekcHoe Yncno npeacTaBneHo B
Buae e”™, rae N - Lenoe, T0 370
yncno e’?™ =1,

e [loka3aTenbCTBO:

* ['lo popmyne Aunepa, u BBUAY |
NepuoanNYHOCTN CUHYCa U KOocuHyca: e?™ =
cos(2TTN) +j sin(2TTIN) =cos 0 +jsin0=1+j0 =
1



Teopema 1l

 Teopema:

 BennunHa nepuogmyHanokmnonc
nepmnogom N. To ecTb, Ang nodbIX
LenbiX / 1 m BbINONMHAETCA paBEHCTBO:

2 (KHIN )+l ) _ 7 ¥
Wy Wy



Teopema 1

e Jloka3zaTenbCTBO:  BennuunHa -h =
gy (< i) -(nI+mk+mIN) - Heragd,
-i2n(lee N ) TaK KakK BCe
—, _
2N A MHOXUTEnNM uenble, un
=e ! = BCe craraemMble
-j2mm - j2m{ nIN+mkN+mi? )
—e ¥ o N — Lenble. 3Ha4YnUT, Mbl
B MOXXEeM NPUMEHUTL
L Teopemy Qw o

=e e e+ J(n+mh - j2mh — 7
) — =, N gl =, N =,
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Teopema 2

 Teopema:
« [1na BennynHbl cnpasennmea oopmyna:
kK k- N/
WN N 'WN
e [loka3aTenbCTBO:

S2m(k-2i2) imk  <2m(-Ni2)
_Wﬁ-m =-e ¥ =(DeVe ¥ =

- j2mik - j2mk - j2mk

=(De ¥ " =(De ¥ (D=e ¥ =W,




bbicTpoe npeobpa3oBaHme
dypbe

e Apesn:

1. Heobxoaumo pasgenntb Cymmy B
doopmyne AIMdD n3 N cnaraemblix Ha ABe
CyMMbI Mo N/2 cnaraemMbiX, U BbIYMUCTIUTL
X NO oTAENbHOCTW. [1N8 BbIYUCNEHUS
Ka)OoWu U3 NoACYyMM, HA40 UX TOXe
pa3nennTb Ha ABE U T.A.

2. Heobxoanmo noBTOPHO UCNOMNb30BaTb
y>Xe BblYMCNEHHbIE CNnaraemMsble.



bbicTpoe npeobpa3oBaHme
dypbe

* [lpnmeHaloT:

1. «[lpopexunBaHmne No BpeMeHn», Korga B
NnepByl CyMMY nonagaroT claraemMble ¢
4YeTHbIMU HOMepaMu, a BO BTOPYIO - C
HEeYeTHbIMU

Uin

2. «[lpopexuBaHue no YacTtoTe», Korga B
nepBy CyMMYy nonagaroT
nepBblie N/2 crnaraemblX, a BO BTOPYIO -
OoCTallbHbIE.

* B cuny cneundukm anroputma npuxoanTcs
NPUMEHATbL TONMbKO N, ABNSAKOLLNECS
CTENEHAMM 2.



Teopema 3

Onpenenum eLle aBe

nocneagoBaTeribHOCTMU: {x }n{x o O|}Llepes
nocriegoBaTenbHOCTb {x} cnéﬂ,yro v obpasom:
[even]n X2n’

[od% 1 2n+i\l/2 1( )

[TyCcTb K 3TUM nocrnenosaTenbHOCTAM npuMeHeHbl NP u
nony4eHbl pesynsratbl B BUAE ABYX HOBbIX
I'IOCJ'IeJJ,OBaTeJ'IbHOCTeI/I {X ]} n{X ..}noN/2anemeHTOB B
KaXkOoW.

YTBEPKOAETCH, YTO 3NNIEMEHTHI
nocrneanoBaTernbHOCTU {X} MOXXHO BbIpa3nUTb YEPE3 ANIEMEHTDI

HOCﬂeﬂ,OBaTeﬂ/I?HO%eV)I&Q( f}dgk{/)f(h m} HMOIDMyﬂe
Xy = X a2z -y WX{oddﬁc-m’ k=N72,..N-1 (**)

[odd]



OMNP anga YeTHbIX/HEYETHbIX
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o - 0...N/2-1
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