BapuaHT 1 z

1). U3Bectho, uto x(n)=n <> X(z)= ~ Hcnone3ys
CBOMCTBO Z — IpeoOpa3oBaHus (z—1)
HaWTH Z — o0pa3 115 MOCIEA0BaTeIbHOCTH: x,(n) = n>
Pewenue: ;
x(n)=n< X(z)=
() @)=
2 d
x(n)=n"=n-x(n)<> X,(z)= —zd—X(z) =
A
__Zd Z __Zl-(z—1)2—2-2(2—1)_
dz (z-1)° (z—-1)*
. (z~1)(z-1-22) _z(z+1)
(z-1)" (z-1)

(6-60 5. YMHOKEHHUE MOCIEe0BATEIbHOCTH HA HOMEP I{IeMEHTOB.




BapuaHT 2
1). U3BecTHO, 4TO x(n)=ne X(z2)=
CBOMCTBO Z — pe0Opa3oBaHUs (z — 1)2

HauTH Z — 00pa3 [uIsl MOCIIEN0BATENBHOCTH: X, ( n) —7pn- 2"

- . Ucionb3ys

Pewenue:

Z

(z-1)°

x(n)=n-2"-x(n)< X,(2)= X[gj —

x(n)=n< X(z)=

B /2O
(z/2-1 (z-=-2)

(6-60 4. YMHOKEHHUE MOCJIEA0BATEIbHOCTH HA CTENCHHYIO
(QyHKIUIO. 2




BapuaHT 4

1). Haittu Z — 0o6pa3 ajis mocaeaoBaTeIbHOCTH: x(n) — (—1)” :

X(2)= 3 x(mz" = 3 (1)

:nz(__j _(*)_1+1/z Z+1

BapuaHT 3 (*)ZCI T q)<1
=0

1). Haiitu Z — 06pa3 mns HOCJI@I[OB&TCJIBHOCTI/I. x(n)=1.

X(z)= Zi;x(n)zn = Zj;z” —

© (1Y | z
— — — (k) = —
;(z) () 1-1/z z-1

3



BapuaHT 3

2). BoccraHoBUTH CHTHAN TI0 €ro Z 00pasy: X (z) = 22 _ z
(z-3) 1-z
f(Z) - X(Z)Zn_l X 2Zn+l \ Zn+2
(z-3) z-1
B n+1 B 42 [
x(n) = Bery 2 —~,3 |+ Boiu < 1| =
(z-3)" | [z
n+1 n+2
~1im | 22 _(z=3) |+lim| =——(z—1) | =
=3 dz\ (z-3)° =1\ z—1
= lln;—(2z”“) + hm(z’”z) = 11m(2(n +1)z" )+ 1=
zZ—> Z

=2(n+1)3" +1



BapuaHT 3

Hanucare ypaBHEHHE (QHUIIBTpa MO NEpeAaTOYHON (PYyHKIIUU:

07+3z7" +2z7
1—z"'+22z7 432"

[locTpOUTh €ro CTPYKTYPHYIO CXEMY B IPAMOU U IPSIMOU
KaHOHUYECKOU (hOpME.

H(z) =

N B A ibkz_k
a=-1 a,=2 a,=3 H(z)=—i=
bO:O.7 b] =3 b2 =1 1_|_Zamz‘m

v

y(n)=y(n-1)-2y(n—-2)-3y(n—-3)+0.7x(n)+3x(n—1)+ x(n—2)



[IpsamMaa popma J14D
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x(n)

[IpsiMas kaHoHW4eckas popma J14dP

-y(n)

i v(n) jah
' 0.7 =
—1
Z
1 v(n—1)

3
—1
Z
-2 v(n—2)
1
—1
Z
—3
v(n—3)




BapnaHT 2 5) [locTpouts rpaduk Gynxmun Xaapa h (1)?

4=2°+0 k=2, m=0

h,(t) =

 h ()
2 &P

1/8

r

[ 277 teA =[0/8;1/8)=[0:1/8)

—2*2 te A =[1/8;2/8)=[1/8:1/4)

0O ocmanvHOE

1/4
1/2 |



BapuaHT 2 5) Iloctpouts rpaduk dyrkunn Xaapa h(1)?
5=2°+1 k=2,m=1

[ 277 te A =[2/8;3/8)=[1/4;3/8)
h(t)=1-2"" teA =[3/8;4/8)=[3/8;1/2)
0 ocmanvhoe
“hs(t) K
o o>
1/2
o ————»
L 1/4 |3/8 LN 7
Lok o>



BapuvaHT 3 5) Tlocrpouts rpaduk dpyrkunn Yomma w.(7)?

7=111,  w, (1) =r(O)r()r (1)

0 W7(t)
] 1@ o> o—P
| |
0 1/2
—1 o> o o
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BapnaHT 1 5) [Toctpouts rpaduk ynkuuu Yoruma w(£)?

6=110,  w,(1)=r(0)5(1)

1 W6(t)
1 1@ o—> o>
| | |
0 1/2
-1+ o—> o-—>
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Haumu AYX u h(n)?

a1=—1 612:1 bO:O bl:l

.
Z Z &

H(Z):l—z_1+z_2:Z 2Ah | (Z 20z =2,)

21:5—1.7:8 ;22:E+i7:€
f(n)=H(z)z"" k
(z—=2z)z—2z,)



h(n) = Boiu

n

zZ

(z—z)z-2z)

zZ

= lim ” Z— 7z
‘Hzl((z_zl)(z_zz)( I)J

+ Boiy

n

Z

(z-z)z-z)

Z

n

n (Z_Zz)J:

+ lim[
/- (Z 4 )(Z - Zz)

: z" : z" Z, zZ)
= lim + lim = + =
I (Z N Zz) ‘T (Z \ Zl) 2174, 2,74
z,—z, e’—e ? 2 e’—-e’ |2 . 7mn
= m = = . =——S111 —
z,—z, in3 V3 2i V3 3
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e e
[ oAl el3j(eza)m _ el3j eia)At B e_lg eia)At . elg
IOAL| . \/ 2 )
™| = ‘cos WAL +isin a)At‘ = /cos® WAf +isin’ wAr =1
ioAt _l? 7T o, . . T
e’ —e ’|=|(coswAf —cos g) +i(Sin wAf +sin 5) =

= \/ (coswA? — cos%)2 + (sin A7 +sin %)2 =
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» T

2§+sm2 a)At+2sma)Atsm§+sm 5:

T
= \/ cos’ WAf — 2 cos oAt cosg + COS

T T
g) = \/ 2(1 - cos(wAr + 5)) =

AV 4
sin| — + —
( 2 6)

= \/ 2 —2(cos wAl cos% —sin®A/sin

- \/4sm2(m’+”j =
2 6
( 3amena 6 npedvioywem

. (a)At T )
pe3yremame —— —> +— 2 6

\ 3 3)
Alw) = :

. (oAt T . (WAt T
4.81n| ——+— [sIn| ————
( 2 6) ( 2 6j
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BapuaHT 3

6) HailTu aHamuTHYECKUE BBIPAKEHUS ¥ HOCTPOUTh Irpaduku AUX u
POYX ciieayroliero curaania: e

1, tell;2]
s(t) =+ [
0, t¢]l;2]
; —iot 1 —iot - 1 —iw?2 —iol
S(@):!le dt:%e ‘ :m(e —e ):
i . | .
=— ((cos 2m —isIn a))) = —(Sin2m —sin®) +
0 0)
1 2 . o 3o 2 . o . 3o
+i—(COS2m —CcosS®) =—sSIn—-COS— — [ —SIn— - SIn—
0 o 2 2 o 2 2
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2 .
ReS(w) = “sin 2. cos3—w ImS(w) = —gsm9 SmB_(o
o 2 2 o 2 2

Alw) = \/(Re S(@))* +(Im S(w))* =

\/ ,3m 4 , O . 5,30
—Sln —.coS’ | sm —.sin° — =
2 o 2 2

sihw /2 \/ , 30 , 30 ||sinw/2
COS’ — +sin” — =
/2 2

2 /2
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— 8 -1|0 —27r—|5 0 |527r 10 4rx

18



20() = Im S(w) _ (3_60)
s Re S(w) 1 2
go(w)=—37w+7m,neZ
ReS(a)):gsing'cos%o ImS(a))z—gsing-sin%o
® 0
: 7'[}2 37Ti/2 ?
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w ReS(w) ImS(w) ()
O-+11/3 + A \Yj
/3+ 211/3 A - 1
21/3 = 11 - + |
m+411/3 + + I
411/3 + - \Yj
+511/3
511/3 211 ’ . |11
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BapuaHT 3

6) HailTu aHamuTHYECKUE BBIPAKEHUS ¥ HOCTPOUTh Irpaduku AUX u

OUX creayrouiero Curaajia: (19 t e :_2 ;_1]
s(t) =+ :
0, re[-2;-1]
1 ) | |
S(w) = I et =——e™ [ =——(e" —e™)=
- ZCO — 1D

= L((cosa) +ismw)—(cos2m +isin 2(0)) =

0,
| . 1
=—(sin2® —sin®) —i—(CoS2m — COS®) =
0, 0
2 . o 3o 2 . o . 30

= —sin—-coSs—+i—sin— -sin —
0 2 2 0] 2 2
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Re S(w) = zsingocos3—w ImS(w) = gsing-sing’—w
w 2 2 o 2 2

sinw/ 2
/2

A(w) =

oal i L N ]

—47"° 277 - *2r 10 425
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BapuaHT 2

6) HailTu aHamuTHYECKUE BBIPAKEHUS ¥ HOCTPOUTh Irpaduku AUX u
DYX crenyromuiero Curaia: -
/ 0, t>0

s(t) =<
e’ t<0

\

0 0
S(CO) — jeat . e—z’a)tdt — J‘e(a—ia))tdt -

) | a0 ‘ o | a+io
a—1m

—0o0

a—io a +o’

ReS(w)=——r— ImS(0)=———
a + o a + o
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0
tgp(w) = "

p(w) = czzrctg9
a
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