PROBLEM 1 0.
(A X, )= 2 SIna+ S —4-5[Y1~l]"4§[ﬂ—2]
B X, A= ~2neDrash) + 2§17
@Y Yen) =-25 N+ 045\ -4Sn-0] +48M-3]
) g nl= 25Me v asn-0+ 45Mn-3)

PROBLEM \0. 2
N XD 2§ -Sha]s $ n-2]-g{n-3)
Y Y= ASIE 15 ST v 5in-2) + 0,58 [1-3)
(€Y At} = 61+ St- ~§Tn-23- § n-3])
(A a )= -§M) -5 # §[n-2T + §(n-3]

ProiEm (0.3
(@) Ktz Sind+ A8n-0)+3§n-2) + 4 §M-3) + 58n-4]
(b) 2= SSIn1+ 2.58-11+ L7552  L258[n-3]
+5M-4)+ 0985 N-5T + 0.4 5N-C) +0.6§N-T)+- -

(@) ALl = 1.5 SMm+2]) +tS+e D+ 0.5 5M)-0.%85n-27]
~sMN-31 —1.55M-4]

PRO®BLEM 10.4 '
T o L _ )l =N
g[”j*cg M) = ﬁéoﬁiﬁlg’[ﬂ Rl J §ZV\ él‘?é , Othevwise
Fe Gnlxs(nI = g0 '
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ProwEM 105
4} = X xhn] = 7@2%[%‘1\/@-&]

et B = “ﬂﬁ Then 7?5 N-n+h = A
g %[ﬂ%h[ﬂ] ZAD%'_[?C[Y\ A1

MRowLEM lo &
@) 4= = ochura1g" hn-1 = zoﬂg‘@“ "
=f Iﬂzk@ﬂum [ mif?"”}mm
Am 1= i j Y

et °<(5+°{<5+ozﬂ+a{‘}

() yial= £ooC = aTges
F) (5_;"&@4

Bl

ey 4la= éd BT oe“@‘*u']@ o +o(/5l1"0<4/o‘0

%[4:\ /54+~o<@ %o{p 4-o<[~’>+ L —
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ProgLeEMN 1O,

(a) yi5) = 2im o Z[KR]5 — k] =30 . [5-1.]—/1-1 +h[3[+ A2 + A1) 4 0] + h[—
(h) maxis A1} + Aj0] + A L +h[-2] =
(c) max occurs at n = 2.3 4

(d)
yl.nj = Zk-———:\ ] ,-I? - A
= Oon< -2
= hi-2] =2.n=_1

- h~2 + h[-1]=4.n =0
= h[=2] + h[—1] +h[0] = 6.n =1
= A=+ A[~1] 4 h0] + h{1] = 8. = 2.3.4
= A[~1]+ h[0] + h[1] = 6.1 = 5§

(e) >>n=-2:8
>>x=[0,0,0,1,1,1,1,1,1,0,0];
>>h=[2,2,2,2,0,0,0,0,0,0,0];

>>y=conv(x,h);

>>stem ((-2+-2) : (8+8),y) ; title(‘y[n]’), xlabel(‘n’)

. 4]

SENEE

G +

54 | I

4 !

3

)

;
*—'f—}.—#—. ———
—-4-3-2_1 12345467809
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FROBLEM 10.8

XIul
‘21111' Y ’: ’ITI‘I“%]
6 1 2 qun 1922 213 S ¥ BTITE”

It -1 r'-‘;;.“

1] -1 n+f h3n-L N
o 3738 4o A for n3Ho
(2) O n=4o

ovdag o =20 to k=29, s 16 poinls

S yIyols 2¢10) =28
() _Jorts ags Jopts \ . :
N 15 20 2‘1 ?&. ' MMMMMSJd

IQP\"*A: —p a 00 max SZC’o) =-'—Z—-g"
Thezo n-2 :

(&) Begina foc n-2218, h n212 A 122 hEHO
Ends, aftin n-20=20 , 4 n>40
() YIn] intnsosta dineanky frova n-1aiTns=3] bo n-216 [n=12]
v yInl=0, n<3
YInl=2(n-2) , 34n%j2
YInl= 2¢20) , 122n 2[tn20)=25]=> 22 p240
ynl=2(50-n) , 41«n=50
gfh] =0 , 50£50
YInd begiua deoreaning lieark, ot n-20=21,00n24l,
am A “‘-'?u-dld-gl/vo af m-20=30, 841 n=50 ,

) > forn=1:10
x(ny=2; . SO - S . U
x(n+19)=2; & w
end

>> for n=2:20
h(n)=1;

end

15-
10| -
>> y=conv(xh); i ]H [
>> stem(y) "d‘ﬂ _____ L1 | 1

10 20 30 40 50
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PROBLEM (0.9
@y yInl = ?i (urb)-urk-21)(2n-41)

' J t-k)
=5, 18] = 55 SDnz-814 301 lurn-g3-utns-8))
t=0 k=0
= §Lnrl* Stnn] + 3.1 (uLnl-uin-51)
+ 3. D" (ugn-v1 -uln-sl
(b) yL-11=0 +1+o+0=L
[p1= 0+0 +30.1°-0)+0=3
f9£‘a'.l = 3(0.1)3(1-0) + 3(6.11-0)
= 31017 Lo.1+11= 2,499

yLwl=0 +0t0+0 =0

TROBLEM 10.10
- 1 &,
Z)) 55ﬂ1§mﬁ E&JZE-L]I%IE'L]* .qun--’a'J
2In-bl=uin-8]

o yInl= Ul +u - + UIn-4]+ uln-5)
Soylnl=s | peo

yLol= ) gkal=2
ulLila2 YIL41=3
yL2J=2 ynl=¥, n25

[ ~)
Lb) E i 1 N:ﬁ
yLn] &émhm EIn-g] 1%[&1}1-&]-&&-2-&.]#&%( )

FUENl-urn-23 +Urn-13- Lin-3]
FULn-41-umm-4J+uIn-57-un- 1

yInl=0, <5
Lol=
e Er i
5[‘;]:] 'jr5]=’
5{3}:0 ﬂf.n]s L] nz 7

le x=[L 10000 ih= :
) y=conv (x,h) : 1001

a 1
td) 51.'11]Zééh[&]x[n-b]=&§0(ul}1-&]-u[n-é-b1)+b% )

= ulhl-urn-4]+ wn-i- urn-"11
TUIN-4] - w[n-10] 4 uTn-51-uLn-1i]

yInl=o,n<o

Lol =l ytl= 3 yr=2

yLi] 2 yre1=4 ghal- 2z

§r=2 yke1=3 yoa=

yLsl=2 Y1l 2 yinl=o , nzll

© Pearson Education Limited, 2015.



PROBEM (0.10 (Comtinued)

(&) =x=(11111100/;h={1100 1 1); y=convix,h)

!
() 4nl '1% A(urn -L]-uln-b -4)- ulnl+uln-1]-urn-2]-urn-31

Ytnl=d , n<o ylz]=|
ﬂEbJ‘l ylnl=0 nz3
() 51.'!] 2

x=[11 0 0];h=[2 1 0 0]; y=conv(x,h)

PROBLEM 100V

(a)
hin]
+— I Il :t: I n

v =
e
Lo A

—4-3-2-1 1
(b) yin] = Spe_ . h[kla[n — k] and since h[k] = 0 outside of k & (-2, 1]. we have:

ul = Theolaln = K = T, (0.0) Fuln — k)
= 0.n <=3
== (0.7)0 = L.n = =2
= ON+07N=17.n=-1
= (0.7 + (0.7 +1=219,n=0
= (0.7)"2 4+ (07" (0. + (0.7)" e > 11

ylnl

i1

g

|vy o ——
—
Y
=
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FRowlemm (D02

@\ ¥nd=[222272 0od)
Mi1 = BB OO0 &)
I%C&j BHMD\_F&
’I"ll EEET MR A 7

3[7\3 =3, <O
fol= 2\ =6
3= MA@ =\
23 = @) +@Y3) 4{2_\(13
£3) [= 2Y(D +@(3§+QU) +@_\(0 =i
BT =@+ ) +@2N+@&D= 8.
[53 = O3 + (2)(3) +@00) +@\0) AV @)= 12
[l = @)[%)+ 0)2) + (A0 +&)) +)) +&XA) = &

LTI = () () +(O)(3) +(o)(1) +[2}(1) + Y1) +(2Y0) +(2Y(0) =
L8 = (Y3 )3 + (o)) +oy(ry +=2(V, +=\(0) =2
A =0, Nn=H

TR a,-n<o . 49 A In-B)
A(0] = H)E?—; —C3M2) 4
[l = z)+4 =
j 43(7_\+ YD+ (2= 18
[7,_1 = (D) +(3)2 + (2)2) +(1Y2) = 20
@ = @DHEID) +RI(D) +HR)+HO)R) = 20
51 = (DY +3)(2) +@QEY + VD) HoX2) = |2
[ ={a)(0) +(3)(0)) +(2)(2) +(N(D) Ho) (=) = (o
(7] = (Y B +(D(0) (1)) +H)) =
Y=o . Nz,

() %[ﬂ]=[—+ £ <4 0 0484 00 -~
(&) gmi=l6 ERENOET SDAR- S 600~ ]
Ce) Ej[:.“l :[8 14 2 -8 -3 % -2 06 00 ‘,‘,]

Solutions (N -F) /oW the Seme pricess «<
(4 %{b)\ Sheown above v
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PROBLEM 10.12 (continued)

(g}
>>a=[22222000]; b=[33111000]; c=[2-22-20000];
>>d={43210000); e=[22-2-20000]; =[-2-2220000];

(a)

>> stem(a)
>>x=a; h=b
>> y=conv(x,h);
>> stem(y)

(a)
20, : _

15|

10|

(b)

>> x=a; h=d,;
>> y=conv(xh);
>> stem(y)

20; TT

15}

{|I

(c)

>> x=a; h=f,
>> y=conv(x,h);
>> stem(y)

10,
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PROBLEM 10.12 (continued)

(d)

>> x=¢; h=b;
>> y=conv(x,h);
>> stem(y)

{d)

(e)

>> x=e; h=d;
>> y=conv(x,h);
>> stem(y)

15I__.__..___—.——---__........—. .................. —_——

10r

5| ! i |

10 15
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ProBEM 10.13

(2) 11&’“? l, T ,] /
G— j > 3 Jf’r- - _‘-. Rl p—
e
(B) yinl=6,N<0
(0] =0)(-2) = 4
L =CDEDEDED =8
[2] = ¢ +EDEDHA2) = =4
127 =-2)2N CD(R) + (2D HAD) = -1
4] =AY+ £2) ) + (20 2) H -y = -4
[51 =Wy + D) = ¢

%[1‘,] = (2 (2 = 4
Yo = o, nz 17

ProBLEM 10,14 |
oo -
@ hinl = hnlx h. —“—ﬁé(o.cﬂ‘%u[&]@‘gx% [ -A1

=0 n ~(f- L
= % 0 .6042 (o .Cﬁn"ﬂ“ = @.q\"“ﬁi{u.fﬂ(& “(\qu\f‘f" .

=0 ., N
= o.qﬂCéoquﬂ3 = “Vk(oﬂ\ﬁu&f\l_
(BY hinl = gm-2] =« -2\ = Sin-4]
@) hind -;@:Zo;o(m{ﬂ—a- ufh-31) (u -1 -ﬁj—u[ﬂ-a—&]}
= %éz@&\—\-%l ~uM —3-%]>

= upn-i-r ]~ n-n - s u -z —ulv-3-2]
= utn-2) —u -4 run-a) - uin-5]

= Sth-21125M-2) + $/-4]
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MRowem (0. \ 5]

L nl = (1.2 'urny
(a).lurn'.l 0,n<0 .\ caugal

(b) Z’ M;:n]l = | 4[24 CL2PH U2) b srdtuass b, notstable
(&) y[nl=AInlxurn] -2' 2 uralurn-43

glla)& = /- 5’2)” 5¢r2)" 5

(d) yra2l=5¢.2)"- 5 3.LM

Xx=[111111);h=[2 1.2 1.2~2 1.
Y=conv(x,h) [ 4T3 1.2%4)

(€ hnl=(r2)"utnl
(a) Arn]-.#a n<o, nreopug 2l
() 2] 14 Dﬂf -2 az)"= J ety s L%

nz-o

o0 =20

= = [Ct.?.)"]'b' =~ =4 <o, stable
L= a3
() grn] .27 u[n]:‘f-ufn] ;5_:/2 wul-&]uln-&]
-2' 1.2 urn-ﬂ
-_mo
{' zfl =f 4 NZO
2} /.2 , N<o
b=-co

Y Wl =03V U En
&\ h[\ﬂl# 0, < o, “ﬂai; Causal .

) MMI Sloaf= 1, 335, 11 : |
N=io0 Nz 0o PP 37’0%,-:.&;%’1:“14;#@
(P W3 = ul-n)

(&) Mot Cavsal

(b) 2 lh M= Z(I ——kndenJen o ot 6'[1]0_(_&_
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FROBLEM (0. 16
fInlr gn) = 2?:»:]3[;1 -m1=&lh]

Mmz2-a

-?[h]ﬁgl'n]k Winl =2, erhlhn-&]

=0

b- s [2‘ $ E“‘]jfh-m]].ﬂ. m-47
: 4 [Z gl‘&-ml)n[n-&]]irml Let ga. m=p, s

b “mip
,, H>m§ao [2 gtpunl'n-m-p]],('rm] Lot 3-‘"’!’:"-!""1‘2
>3, [g g g1 Ig-m1[$En]
M;-m gum
[Z'g[m]"wfﬂ-m]]ﬁf" -g1=Frn]a hInlxgLln]
2-'@ Ma-d

PRoBILEM 1O, |7
yInl= v (xn+ils XIn])

5,ns-|
@) ALnl= 3!.‘n'.l, -'-(51’n+l]+§rn]) {o 5,:-9
¥Inj= SIn] Henuiae
(b) nmeausad  finlstp, n<o
{e) .. / T ZE&]
hTn-4] gl‘-alﬂp:
ih ek ylnd=1, nZ-l

td)
d §Ih N*#Ehm] = -4 -]
R Y EN Y% S =3 D11 +3 SInl- L5045
= 3 (5 Ine3-8u-n) = osj:';}'
‘0-5}”3’ .
o JQ#MM
(e) i) From te),
gl’n]=o , ne-2
yl-212%
y I-1]1=1- J. =-.
(4[}1]— I-1=0 , nzo
LLl) Fae n2-2, 3?-‘"-7 = Qe+ J+&0J2In-1]
2= hI-T ¥ -0 +hLl 2 3]= F
yL-l=hraxrol+4rijxr-23= %
yIol= L0 LU+ hLQpiil=6 , §1r1=d, n20
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2N l\V\Ecur') Cos (0 l'n‘n\ L Iny + %;_D\:Q Y[l +\32,L)1_:(

b) Time~Uaxuing , 3
(b) Tiwre~Vouging, yYIn LWH%% mx(mé__ A
=hn] = Cos (0.4TN) ¢l = | &[n]

093 ]uﬂ:é[ﬂ

W) yIn3=Cos(om n\ $Tn-1] = Cos (o) SN-] =0,95/5 [n-1]
(€)  No, hIn) dies mot descibe hin-il, ete.
PromlEM \0. \&

) Cowoad | J«.[n‘_l O f4 n<O n
214.m| Z e un-il= ﬁ(e”)

-_Z (e-S’) ..]-(OO M’

(1) mM Min]#o n<0

% e MEI-P\]=’2 e =% 3k

nz-20 rz-o0 &5"’
— a3, 22 -3k
=e +§o(e ) =e3+l-_—’é-_3<aoJ4MJ,_
(&Y comand | hrnl=0, n<o

2 lhTn = Zea" =l+e¥ ebrels...
-0 n=o

”eu-d\wmdrm.dd " not glable

@) cowaal , hnl- 20,n<0

2 [ eoa 3n] ig umbsencled, aviee 100830 placa seaf
"% opprsech gno aa n—eo , . not dabl.

(&) touard | hrnj:o , n<o
oe an .3
= -3 n.... e . e
néml.hmj én(e ) _C!-c‘3)2< 5 atabls
('F) M) L\[’h].-:a J n<oO
02 o
2 Ml'n]l=2'}e'”m3,,l

Swmee Jopg 5‘h)<l 1e” ma:«l-‘ e

2 “«Enﬂ‘gte") = e. ~ <o, .\ dabl
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Froolem 10. 20
(a) Yml = fh[ﬂ-ﬁj%[ﬁ] = géi(ﬂ_a?g[ﬁ-ﬂ
et LLY\] = S[ﬂ mm
La[}n_} ‘qi“_& 2 e 7_(71 &) -?.(‘ﬂ-r)

slh-r] = ¢ §[n-1]
(B Causal | %Y:ﬂ o)-v\z_ D
(€) Stable , 'lnm\ s Sinte

n=

(&) Yinl = 26 xn-&1 ;z e U1 2]

\r\[jﬂl'—“ - (AEY\__X — ow. Causa

> A oy
LUl = 2 It = S 72 et e
"1’1%00 \ H=-0c° ;m vw\kmm@lei

. et stalble

TRem e 10,2\
() hind =Shn+1]d + s[n-7]

BN hml= 2 2 s(e-2]
A=-0° p=7

op
Lor ’Y\:’:Z) EﬂSE&-z} =

Ly n >2 )zﬂgﬁﬂ;z] =0

n-3
hin\= 2|
2

=_oo
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TRORLEM 1D.272.

(a) gl’h]] . = arnl =SIn-2
Inj=§n]
_ | — {1,8=5
(b) tgtn][rmlsm émsm-s] , whera STH-5] {ojrﬂ'mn

bl = { ) "’g =wIn-5]

(&) Frovu L), 2‘. SIm-5]= wCh-5]
Shng é urg-s] , urk-5]= { ;

S &tn]- (n-4) uIn-5] = Cn-‘i)utn__‘_.i]

HRorEM 10.23

() (&) gm—/@gm 1 =2 upnN, Y= =0
el B EE e Sy el (Y

= P(2Y"

P25 Ry = 20

r m=1 | AP -54P = 2 = P= 1=

Yol = (S (22

Ql=11l= 0= e vbl e =gl e\ = -

Seul=-2 \;{_2:.)2
b)  Checkr tjﬁ-lj - -/6/(5) 4_11 (J_\ =) =1

©) (N =\

r A=0!H
(ﬁ-i-Z\ = 5= g(‘%-‘-g/{o + A A ('&-&-l)
LA)(&H) “( 7) (5/@)’% +(ll/7 )‘,e 24 %
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PrROBLEM 10.23 (comti nued)

(L) ay 2-0720 , -y, tn1= 2.0
Yptnd= P => p-s1P=| => P53°3.333
yIn]= 3.333 + clo "

yI-1]= -3 = 3.333 + Clo. 7)—;~£_--4 333, 0=-4433
“4Inl=3.333~-4,433 (0. 7) , nz-l|

yL31= 3.333-Y4,433(p,7)°= 1,812" checks MATLAB
(b) y FI]=3.333-4.4335 973"
NZ20 yInl-0.7yIn-1] = 3.333 -4.433(0.2)"
~0.9[3.333~4.333 (0. T)"" =3.333 -4 433(0.7"
~2.333 ~4.333Lp. N =1
() tay  From (i), yoInl=aea, 7
yplnl=Pe™ . Pe"0.2pe D Pe[I-07e']
= Pe " [0.903] =& Ne) Peefis®
L ytnl=Clon" -/ /08e™h

yr-11= 0;0_% “liose L - 3012 = 0=p.408
S YInd=-1103eM +2.1080. )" ,nZ -
(o) Y- =~/ 108e + 2.10%p.7 = -3.012 +3.01=0"
yInd-0.2yLn-11= -/ 108"+ 2,108 L0.7)"
~0 1108 M 2 108 (0.9)" ] < -1 084 200807
r2.0080"-2.10800. )" =2 "
(V) Y 2%)72 +0,72 =(2-09)2-0.9)
L YeInl= &, (0.2)" 10, 10.9)"
YpInl=P,.. P-17P+0.2P<=0.02P =| - P=50
o yTnd = 50 +8,00.9)"+6,(0.9)"
y[-1J= 6= 52 1‘-5&:’3 "'5% =>1.25C, + 11118y = =50
:it-zP/ 50 + .4 et S, 1 543, Hh2550, = -

‘é"l;O ‘I;;i_ 125 Iﬂl,

- - 525!235 - -
:zs' 23292 5 6 22.5%
1.SL3 1,235

S yInl= 39.92(0.8)"22.54(0 9)"4—5‘0
(b) yI-1]= 'ﬂ'—- iLé? +50=0"

~2]= 50O _Le 5% -
gl‘] + i ]Jg

yInl-1.7 In-1+0724 In-2] - 50+379200 8y
~928Lb8" -1.2U50)- 1292 )p.9) +/7 2% No )
+0.2{50) +0 .?zé-%?z Jo 8- 22(225% I2.2% )[5,9)"— )~
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PRo®LEM /0.23 (continued)

(U'\@ Fromtd) , Y. =C 0. )"
yptnl =F coan + H sic n
yLnl-0.7yIn-1] = B esan + F wien -0.7 c8d(n-1)
_0.7147,_44&4.&-:)) d(;M-Cﬂ"D’ ) =4&i~(-57.5’°)
" 0.022F +0.58|F =) "=

0.592P, +0.422P =0 )
(e
SB=12.460 , B=-178  y()=-3;
_ - for n=i:s

¥Y(n+ll=,7%»
ony H y{n)+1

PRORLEM 1D.24

AN Rupad 19D ] & 4 4f0-2] = 5[]
24z +2=0 2= 0.25£0/.3919

Mode < :(!-4141\‘“1’1 |, 303y M (rad) — unste b be
(LY  BWRo Sable

(L | 2% | gg25+ ol o | cE
2,02 VB EN00546 | 2o T —0.l287
%l,z_ = |'25’55 t0‘0435

'mocles:@i_&_ér_a_:*i\“zro,()‘#%n [rad) \ (*0.62%281

Unstuble
dY 2?2722 -3 =05 vovls: 15335 /51 6608 (rad), 1.2757
UnStz ble

&N ZA-42+/ =0 [ YeokS: 3,732 ,06.26749
DNSTARLE .
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HRo®EM 10.A5
.@(@E-oﬁl =0 ; &= 0.4 moées:@.oﬁ‘“

B Yend= (g}

WD @) z2%+1.52 -1 =05 2,=-2 , & =0.5 . MOAes-(-'ﬂ‘J(oﬁT\
(5N Yed = G727 £ Ca o5

(L'[;j @) Z2=2Z+1 =0 Yoots: 2 =2, =1, Modes: (1, (1)"
(k) %C[ﬂ] = C, +Cn r

AN@K) Z*=1.72 ~0.72=0, voots. 0.4,0.8; moges;@.Cf\h, (0.3’7”
() Yelnl = €, (0aY +C, (08

W) A 22120 ; roots: | | [£2 0l 5 modes: (11 [ [ ~am
(5 Yeini= 0, 30,02 czefa’”m"3

)@ (2-04Y , rostsi 2.9,04,0.9; wodes: (041 (m\@qw

() Yl = ¢ 9Y +czn(o.qf‘ FGri(eaY"

() @y (=-0.9)(E-1.2)(2+0.95) =0; fots: 0.8,1.2;0.85
Modes : (0,1 2y (-0.35\"

(5) gy = Cloaf+ G (1 Cofo85Y"
= (oM + a. (1.2 '+ Cj(o-zﬁ)ﬂdos(ﬂn)
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PROBLEM 1D.20

(L) | Stable 0N zppreaches 3ero as n increases.

(ce)  unstable « wode: (2 Gyews m magnifude without boond
w") nstable @ Cov ineves Ses without bound.

(L) stable: (08 end (0.8Y" approsch Sero as n increases

W) Tetstable: @822 €7

have Constont Wagnitude
and yotating phase

W) stable » (0.9 Approac kes 3ero for /a\rge valoes of M.
(P unstable. (1.7 iereases Lathout beund .

TROBLEM 10.27

Yl

(a)

(b} yl-11=0 ,¥CN=0
YyLol=28¥Lo]-2¥[2] =265 hro]  , ¥Tol=)
3[,]-0.?1[01-:- 25101 -2 301} 2.25 =hD)
y L2+ 0.9y LN +2.5¥ [2)-2 XD =5 p 3 52 = 0 .p25 = AL2)
yl31= 2.4 =0.9(0.025)= 2.0225:h13]
y [H] = 0.9(p.0225) = 5.02025 = h 1]

(eY wtol=2.5¢n=25 .. yrLol= 2.5

wlil=o g[l]= 0.102.5)=2.25
wl2]=-2 ylel=0,9%2.25)-2= p.025
winl=4nz3 yl3] =D3.025)=p0225

yL41=0.3(0.0226) = 0.02025

(d) yInl=hns2d-3hend +2hn-1]
() g[-a‘.l-:AE-:J-S%L‘-s]H.LE-u]:o
yl-11= LT =341 124 2]=225-0+0 =2.25

'JE‘] = J’I[E’] '3ﬂ\t|] "'31\[0]:0.025-3(2.25)4-2.5' -_-_q.zzg
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PROBLEM 10.28
(.a\ @ () 0,5.

g}

M
yyfeT SIS ]
D
1,55 >-.z.5—>Q

D
Dale (33 ->Q
- A
D
[osfe——0
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TROBLEM 10.2D (comt'\ﬂueé\

(d) #op 80 s [
\ i \
5 D D
Qe / >4
L v B Wy
D D D
QeI
\ y 4
D D D
g 3 -6
(@) 4] =2
A D
D
410
N N
D D
= ~[[&——>|-5
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TROBLEM 1D.249
(A Redrauwy the System é(a@fmnm

‘E. B .
v .. E 6

() “Ths fannows be recognized as a e T block c&_wﬂmw\
bt)!U’\" dl"_o:[ J —ql = {,5) __:42:.__0’('-{) bo: Z'lJ \O\: —SJMé‘ bz.:s

=\ Lé[ﬂj —{,6‘0]}/\-:\_\ +04 Y in-zl=2Xin1-3x 13 +3xM-2])
13 C‘r'\e AC%YWC{ ez’ua_i'fc“n X

FRO®RLEM 10.30

Yo Loy -] = 3 X3 2.2 K-

- € Foem 1T .

s _ g L El r
i D
2 : I o7 s} —t-1, ;

(@Y 403 = 0.TYL-11 + 3L 22 LEL = 3
Z2-0.7=p0 = %CE{\] = C\'—O—IJ'Y\
i :
Uelnl= Plog)" => Plo8)'- 0 (o.8§_n= 3[04 -2.2(0.8)
PlogT" - C;_:;_PM: s(paT- 22

P= 322269 = 2 Symi=c(on '+ 2(0.2)"

Y

L 09/ g ylol=3 =C+2 = C=|
oyl = 0.7 2 (0.8)
oo .
e 2 07wy + 3%(0. A =2.2% ((0.§)A (n-D);
Lo
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PRoRLEM 10,3
AN Yl -omym-0 = 2y ~2.2 AM-T 5Y_oj =0

D D

f L

@ K] =(a.8V umn
(B See wolutiom Lov Probklem 10.39(2).

(b) Znt |, 3 s@E— >4 () ﬁm"{/‘f

L-.Q\ See Sofutien v Foblem 10. 50 (4

FROBLEM [0.32
(@ Yl — 074in-il = 3XMI-3.2 L M-1] ‘
(b [Ypn} =P = P-0.7P= B-2-2 > P28 0% = 2467
(c }(Th\s Ye qu ves a look ahead to sectiomn 10,7 3

By +bi 3T 2%
From (10.€0) " H - 0 =
{ )1 H(= Rk dp & + A = —-07

@) HOY= 2222 = 3667 S yss il = 2,667

{@\»'j[\]—:_o
7> for N=1:25 .
XY =1
MRV
2> n=za
;(ﬂ) 0.7 %4 Mn- -0+ 3% M) - A A% LM-1)J
end

373
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PRO®BLEM |D.33

i = A (%I + b Yn-12) > YN -abybr-)= & ¥ [n]

From (10-80Y: H(e) = S5 > A 20055627

(77175 /Dmb/ewi r’efurfff_s & [ook ahead 15 Section IO, "})

PRO®LEM D.24
@\ YInd-o.TUAN-1] = LT

Frow {10 .80 YL H'(t_\ E Z—OfT

(b~ XInd= Cos(mufn) = Jos(maduba ;) o=
| gn“ o)
Trom UO-‘B\ Cos (L)) ——“7\ H(e QOS( + O
¢l = = : .
Y =Cosl +4anl = 0.54+40.84 -
He™ = 40'5‘*%'0'84 o 1 [513° o 6g[=935
i d.644+-30f‘5’4——0.7 0.855 loo.Z”_
=>6$SY_“1 = [-169 Cos (m "45.‘5")
=0 oly _ .
© éz?'—"— [[l —-o)."(].)

>y 2= exXp(iN)

> 7 H = polgval (n,2)/polyual (d,2)
> > Ywmasy = abs(H

) _ :
P UPh = dv\glﬂfl-ﬂ WBO/PL

@) Yesd = 0.7yt = Cos(uln]
6]
/169 Cos (- 45.5") oL T ( :.uoq\cog(ﬂ—57.3—45.5°)
= /169 Cos(n-4359)— 0818 Lon (M~ 100.8°)
= 1169 [Cos () Cos( 43.5°)+ S (n) SN (435%)]
— 0, Z18 (@a () Ca +100.8) + S (mss‘n(paa.z\ i
0. 247 Cos + 0.305 sm(n) + 0:153(se(M) - 0. 304 Lo (0

= [+001 6os (N + 0,001 57 (n) 2= Cos(m) . —
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ProrLEM 1D, D5 .
@) Feowm (10.80) ! Hi(z) = Zz__%,‘ﬁ_mﬂz
(B ROV = 5575077 =505 S tss M=UHI1=50.
@Y AT = Cos (miutnl = o =)
From (10.83) Cosln)—> U\\H [e;}n)l Cag(_CUfH' e*‘*\
et o eé' LY /5735 -=10540 +—&l 0. 84!

0 Ve 2
wesy = (45237 =-0.33G -4 ./195
3 (1575")7"-'-7((57-503 £0.017. 2’

Hie#) = a4l [-105.7°
Yss nDi=] £ A4/ Cos(n —/05.47")

dY >>m=U o); a=0 -7 0732\
> W= polyval (1) /Polyual(dyt)

(EYBYss Y 1T Yes ¥l +0.72yes(n-2] = 50-[{;’7){@?{—0.72[60) =V

€Y 1:24] Cos(n=/05.7) = 1.7(1-24 (Y Cos (7 /05.7°57.3°)
+0.12 (4241 Cos (M =157~ [[#.6°) = Cos(m)

.24 {Cns () Qs (103 7Y+ St (n)Sin (10577
L[ (L2 [Cos ) Cos(163 0 Y+ Sl sin (16D o)]
012 (i ,vﬂ) ICos('n) Cos (220,35 +—S:_n(n\5m[zzo.3°ﬂ
= -0.33bCos(m) # /.1953m(n)+ A-08(os(n) _0-61781?\(311\
~ 0631 Cos(my — 0:-518sm(n)
= [ /.00/ o) = Coslm)\ v~
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PROBLEM 0.3

o./z
2%./.92 +0.8!
(@) (16.43)d. £5.98): gfn]-I.ggl.'n-!]-!-o.glg[n-z]=0.l$i£n-l]
(bY (2-0.9)%20 .. modes: (0.9)", nco. "
(&) Yalnl= C,(0.ND" + Cyn (0,91
(d) ¥Tn] = £salo.2n) = o4 n , N=0.22p [14L°
(10.83) o84 an—> ()| Hied™)| asa (an+8,)
ejJLLu,f eI - U = 0.990) + ;0.1
oL 1 1119L°) = 2,209 [-125.3°
(2148%) -1, R(0.180+; 0:199) +0.8
Sy fnle 2,208 cpa (020~ 125,3°)
(&) 3201 lie ki
z=exp(j*.2)
h=polyval(n, z) /polyval(4,z);

yabs=abs(h)
yphase=angle(h) *180/pi

(F) 2.208 co4(8.2n-125,3°)-1.3(2.208) c84.Lo. 2n - 125.3°~11,57)

+0,81(2.208) eo4(p.2n-/25.32- 23%) = 0,1 C0a(p.2n- 1/.4%*)
Co OdOI 8,020+ 8.023 4 8.2n=0.0982840.21 +8.020 400 0,21
(9) XInl = coa[@2r+o.2n] .\ SL=2nt+o2
ej-n. =ej?-776j0c2. ,_T.e_fa.z
S g dome. ag (4),

(i) Hlgi™) s orisdic sie 2 with gnisd 271,

H¢z)=

H(a3%2) =
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