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MA’RUZA №6
LAPLAS ALMASHTIRISHINING ASOSIY XOSSALARI.

Tipik kirish signallari
Sistemada bo‘layotgan jarayonni o‘rganish uchun uni ifoda etuvchi differensial tenglamaning echimini yoki bu tenglamani qandaydir yo‘l bilan topish kerak. 

Buning uchun kirish signali vaqtga bog‘liq bo‘lishi shart. ABSlarida x(t) va f(t) signallarini kirish signallari deyiladi, y(t) ni chiqish signali yoki kirish signalidan olingan reaksiya deb ataladi.
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 1 – rasm.
Sistemaning dinamik xususiyatlarini aniqlashtirishda quyidagi tipik kirish siganllaridan foydalaniladi:

1. Birlik pog‘onali signal yoki pog‘onali funksiya.
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 birlik pog‘onali funksiya 
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 bu degani o‘zgarmas kuchlanish ulash deganidir.

Misol sifatida o‘zgarmas tokni ulashni keltirish mumkin.

Sistemaga yoki zvenoning pog‘onali signaldan olingan reaksiyasiga o‘tkinchi xarakteristika deb ataladi va h(t) bilan belgilanadi.

Pog‘onali signal Laplas tasviri 
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2.  Impul’sli signal (funksiya).
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ning amplitudasi 0 da ( ga teng bo‘lib, davomiyligi cheksiz kichik bo‘lgan funksiyaga aytiladi.


[image: image8.wmf]î

í

ì

¹

=

¥

=

.

0

0

;

0

)

(

t

агар

t

агар

t

d

 


[image: image9.wmf]ò

¥

=

0

1

)

(

dt

t

d


[image: image73.wmf]t

[image: image74.wmf]T


 3 – rasm.


[image: image10.wmf])

(

t

d

ning Laplas tasviri birga teng, ya’ni 
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Sistema yoki zvenoning birlik impulsli funksiyadan olingan reyaksiyaga impulsli o‘tkinchi xarakteristika yoki vazn funksiyasi deyiladi va 
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 bilan belgilanadi.

3. Garmonik (sinusoidal) signal (funksiya).

Bu signal ќaqiqiy yoki kompleks ko‘rinishda bo‘lishi mumkin
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 – kompleks ko‘rinishi.
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 - kirish signallarining amplitudasi; 
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Chiziqli statsionar bir o‘lchamli sistemaning kirishiga 
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 signal ta’siri berilganda uning chiqishidagi majburiy tebranishlari kirish signalining tebranishlari chastotasiga teng chastota bilan tebranish ќosil qiladi. Lekin chiqish tebranishlari amplitudasi 
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 kirish tebranishlari amplitudasi  va fazasidan farqli bo‘lgan garmonik qonun bo‘yicha o‘zgaradi.
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Sistema yoki zvenoning garmonik signaldan olingan reaksiyasiga chastotaviy xarakteristika deyiladi. 
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ABS larning chastotaviy xarakteristikalari

Chiziqli statsionar sistemalarni tasvirlashda chastotali xarakteristikalar juda muќim rol œynaydi. Bir o‘lchamli chiziqli statsionar sistemaning umumiy ko‘rinishdagi operator tenglamasini quyidagicha ifodalash mumkin:
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Uzatish funksiyasining ta’rifiga ko‘ra 
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 funksiyaning uzatish funksiyasi 
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 bilan almashtirish orqali olinadi va chastotaviy uzatish funksiyasi deyiladi
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Chastotaviy uzatish funksiya 
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 chatota deb ataluvchi ќaqiqiy o‘zgaruvchi «
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» ga bog‘liq bo‘lgan kompleks funksiyadir.
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 - algebraik ko‘rinishi; 
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 - darajali ko‘rinishi,

bu erda 
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Kompleks tekisligida W(j() funksiyasini 
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 vektor orqali ifodalash mumkin. Bu vektorning uzunligi chastotali uzatish funksiyasining amplitudasi «A»ga vektorning ќaqiqiy musbat œq bilan xosil qilgan burchagi fazasi «(»ga teng bœladi (1-rasm).

CHastota noldan chiksiz (0(((() oraliqda œzgarganda 
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 vektorning kompleks tekisligida chizgan egri chizig‘iga amplituda-fazali xarakteristika (AFX) deyiladi, yoki boshqa qilib aytganda AFX deb kompleks tekisligida chastotaning œzgarishiga qarab amplituda va fazaning œzgarishiga aytish mumkin.

CHastotali uzatish funksiyasining amplitudasi chiqish signalining amplitudasini kirish signalining amplitudasiga nisbatan necha marotaba kattaligini kœrsatadi. CHastotali uzatish funksiyasining moduli amplitudasini beradi, ya’ni 
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 chastotali uzatish funksiyasining argumenti chiqish va kirish signallari orasidagi burchak siljishini kœrsatadi, ya’ni 
[image: image46.wmf]);

(

arg

)

(

w

w

j

j

W

=


[image: image78.wmf]1


 9 – rasm.


[image: image47.wmf])

(

]

[

]

[

)

(

)

(

)

(

)

(

)

(

)

(

w

j

j

w

j

w

w

w

w

w

w

w

j

t

j

к

t

j

ч

e

A

e

A

e

A

j

x

j

y

j

W

к

ч

=

=

=

+

+



[image: image48.wmf])

(

A

w

 - kuchaytirishning amplitudasi

[image: image49.wmf])

(

)

(

)

(

w

w

w

кир

чик

A

A

A

=

; 
[image: image50.wmf]кир

чик

j

j

w

j

-

=

)

(

.


[image: image51.wmf])

(

w

j

W

 - amplituda fazaviy xaraketistika (AFX);
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 - ќaqiqiy chastotaviy xarakteristika (ЌCHX);
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  - mavќum chastotaviy xarakteristika (MCHX);
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Bu xarakteristiakalarning ќammasi oddiy chiziqli masshtabda chiziladi. YUqoridagi xarakteristikalardan tashqari quyidagi ikkita logarifmik xarakteristika ќam mavjuddir.
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 funksiya - logarifmik amplituda chastotaviy xarakteristika (LACHX) deyiladi. Amplitudaning 
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[image: image58.wmf])

(

w

j

ni 
[image: image59.wmf]w

lg

ga nisbatan chizilgan grafigiga logarifmik fazo-chastotaviy xarakteristika (LFCHX) deyiladi. 
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