et 1006

Homewort #.]

Fall OO

Solutions

éll

v

nﬁ/{f 5/&/0/ S

ﬂw/é@/

|

7z fL(,A 2t ,2)

/)ao af)/‘

7 i_+

T T
oo o2 7

=0

/ —7/44 /Tp?/o?)c‘f + o
tp Teo I 2T

27
of A



ECE 428

Homewor A = [ Solutions

L a. v

o
a

ol

% S

—

-~

1 '2/1’/7;7 3

My

mox (/:Z/zé))

Swrce ) /s

wteryal (0,900 , we cas

ponts ol coliick A o F) s
Us e Sleose Do Lo e

o ),

£>0

A
=2 =

_Z
Ay 2,6

. 24t) / = O OCCLrs
Veda £20
6‘é/2__ :é—- &A{/g\)/ @

By

Fal/ 2007

AP erem i ble  over Fe

//,/ - /,7,/&27"/: 7 %t/{_:( )

@) = Ee Lz
de? a2 ’ e
_ -/ -/ -
= 2e  + ;:)/— e = —-g / (0

) = z(2)

[MZ_;_MM;{/{)
Mo = 0735721

2 of Jd



ECE

43 &

[4]
7 <
- //ﬁ7 _L, 7
T";M 9?7" 2/(/7; ,:}, 2
7 7 ’
= e L
! 4/
T-sp IT 47/ - TR,
- o L]
= J é}"-" ‘..:.Z..._ ,/ . I
2 0 ( ’O?K - 4)6 {/Q /
= lm T2 : t7a
/ N - 6 "‘ ..L/jg..._ - T/‘Q’
0 T + =
T

Fa Il 2007



ECL 908 Fall 2007

P

7L/0%‘/<f‘”[{_.7,5"i/’/ / YA DT O S

Lb wt )= 5 D et (2 - 25
K=o

,—j XD
| 4 [ " i
‘ 2 l 4

~/

eSS v /"’ Pty ﬂ[{/ f//(‘{f’C? V/aTs /

:df /23<Cﬁyﬂché&?~vzg)/2: J”7;§i/ﬁ%)2@{&%%2K94
f7Z ///) rect (/7 /?/T)/Z/(jff'

—o0 " K= o0

///Z reot ({/7 ) ;‘i:_") /)(»“iifﬁ«;,. = Z /f@( /[Z/;) ~QA/>C//
S epe 00

') Kz-po

Sice e Signal 1s Pff,-f}_’/dz/'cg) or th

/06/"'/'060 o I

J
_ 4
- [200] e
' 1 4 1
o L//( rect(t/z )t + O/Fecf(f/ZQ)a’fo ) Mcé(ﬁ/Z*‘Qa%’
_ , - 4 _
»L{(/fQ#/)f =/

2 I ot 22

l
vgi/@ecﬁ (t/2 )+ rect(t /g 2t reck (b - ”/))



LCE A28 Far/ Roo7

—

Hloviewor & ) Splutians

/,b 7k Q/fMJ = )/’T/?—

=57
v = | |

z __ L
Lot X)) = / () i, Sher AY T aselates

S N )

7 s a7 - ’
fet A7) = / ;((é)agfzf L Thew  KX(T) takee Sle
=7
7[(-, f'}"é‘?j, Yisi
(’3 '

Z/\
\‘V‘ ”\/

\
and XC T> 1S ba i i< Q\ Aloove Lo &2 a.mn‘; \{(JGLLHH,}\
'b@ iou) LU ol . i

”.“ [)«TB\ fu. L2 - O

[ o0 T-—)p@ AT

-5

A,
N

g

i

= b~%0\

5ot da



Foll oo+

ECE #33

lLe. xln]

Le,

%

Homewor & #H1 Soludion<

QCJ‘— Dmn /2,

; -n/2 f)JTvn/SL
(o T2 (;J‘Tm/&
Parat
?
ey S S SR
@]
xxnl
-
"',LTT‘ TT[@NDA\A_
n

Lo ~sicled

Ll nertner  Causa/ hor aniticausa)

o

Ex = ) /Z[MJ/Q

R

"
P Ms

6 of A



His 4

N=>eo At/ ne-N
— e / Zéj /8 (J--/)7r/7/2/»2
Nsa M) nz_A/
= L/z/j// __L7 Z;’ o ~7H
Nfspe SIS N
- V&/;ﬂu / &W/A/ — Ciw 77'//1/7‘/))
'/L/ s 00 ST/ / -

ii: oD |

)f/'})

| X
AZ :Z 2L
NE a0
A
Az,
Za— J / */

=4, \//(//’1’/,9) +/

i
4 = Lgmnmradonn
/(//;kk’) / —_— -/_‘,/' -/} 7LD / —
a Ry //‘]// ‘/" ﬂ}_// / ~

/.

L - 7*/7J/////
’ / / ) 5//V[/ /'rj

while 2/

voio i
I

ARt
s 1. e i e

Fot . J



ECE  H43% Wi # ] Fall Z2007F

A

L ey Aovg = Sive L 5T g5

e d

ers SMNr] ==
from  he /D/”c’l//'ﬁbls’ Cafowiation of  Awx
we Anow thait all  olizr Lpds  po7)/
approac s 2cr0 , 50 we Can  con centra e
on /x/fc? F0li02070 Sy
e @(‘7 Jor f/l/;‘/)/o’z,

A/";&C? N/

7'/}(" / f/ :///’ s 7 /f V74 /5§ C({/' i!‘ < .4;'<7rrf’,".f f 7—% o s

Py
L

2. (a > —S147 /7 L 2 mw (-3 )./
(b))  S/n /ngw/ ))

| #
Zoa. gt) - f A ) A7

£-)
L, THE s US e /S

[

LI@./“/ ?/(5):
/

¢ o
Mo Fjpa s ﬁ / Cr A FoCa (D = C/%/ (/) rca ZJ

r\(f . ¢ &
N I e S N S / )7 (T
7

‘-1
¢ e
< / V(T )} CZ/ Fo {1 M
E-/ Ao ]

C/e;/x/f) r iz /2{2/’.(“> . £ D.



ECE Y3E Fo /| 2707

Hepueidor s S Sokit v s

e e,

. . I ‘ ‘ - ‘ W
3 (I, ;L. 7‘% (f 5 q S 7/ 4 s = / 7[/ P TS [/4 /f;[_@,{i Z 7£
/ JHNNE §

¢ 2
Let yi (€)= / AT )T and  e20f) = /4 2 (T=T X}
4 ¢« 7 e

The zustcwus /s Adime  varsamt ) F 4z (¢) = %/[é -7

Let b= 7-T | then db=dr and
& =T (t-1)

9.2(:’) = /f 7 (7= T DA = /7((@)0% f?/(b)({p =Y ) (47
" - G-7)-1

E-/1—=7

1]

letd 21D = wzdf) for = 4o o Ve,
L/O € (00 ’“. , T%c?./‘/ g// //> / %/(?Jfg’f

/ “
?’) [ £ ) / gy <// ity .. Zt (7)) = o4 2 €4 > NORN L

£-7
é = (,/O (50 /./ 7[70//()‘@/)5 //‘)g..; /“/’ 7//\ 7/ /()) 5 / * 70/1 e
systens oo cawial/ L QED

7 of N,



ECE Y3F

Homtewrop /7 H/

@3

Le 7‘ M be a.
x| < M

3. a. The

YA 7
Ve

Feta

(v

“//hcz 7L ’
ya

g(/) = /

<7

P o) £ M
de %//65/// s

v, The  SysTepm

(o

/45 SLL st X C‘L{ )

At Ainme & =

G T Whike 2t e
i/ ‘L{Z) iy / Q»,"".\CZ/"’
7 (4r) # g (= )
\ / ! L
% (Z,//) 7o) %J % Lbi L £ g‘f""C'vl,’ /'/ & \,/( Z

(e =

Fall 2007

< oo
Sl Frorr S

COHNS / & AT T SR

Y- 4 e TR

’

/ /2 (7) It

A
= / NG Al =

4 ek

77 '-‘{‘ ! i ),' ..,'"‘ ; / 65._‘5]

Skl /L

/
vt (g

S

I &=ty

()

b ey e e

b@ 7 /,(}/{ :;4 4

o

—

i

= Ll - wl-5) b wli-o)

7 7

0.5 2t -/

(jL () = 9.5

E e

7 OL? % A

'

/O of &



| £ECE 43 Hw # /1 Fall 2007

f FomeworK #/1  Soludioms
3 b g t) = rect (xe))
e

> 27
(. T hs Sy&f/em s Ve ? Sipromoe i,

D_,
N

Let x () = 0O ond, a2t = a =

T Ly + w=(tY1 = rect Co+ D)

TC2 ((3] o C’%’th’ _, ron L
- [ = O = \

R o T .
f ey /4> Lo y e
Rl ! L s e A

\E COEY v we L A T

S ince
{C \s . ot lineas, Q.. D

T he 05

e
e —

‘. The sgstcmr s \tinse = imvariant,
J I — —

Let o £ 7(7&{5 be T-VHDU;T(.‘: 5{'(1!/0,5
(_1‘ =7 e +he, f€$"{>@/,.y (Ve
re s on%.z: to  Fhe 50,}5*%("1/»"\ v vy,
] poc Ao (+Y = ’)Zx C,{:‘ - 4o J ) e
Yz (t) = rect Caz(£))D
= ’IFGC_{Z.CX\(JE_‘JDOB\B
= -(:S\ (E—+n \)
T s s e suzicu. ' Cnce -~ iadaygia et

\ Jo e T RED

oo Ty

f /
e /‘j I Ao ~’~ \
{0l /

, SR /

cie The sgstem s l_cﬁowl |

Let  w,(¢) = 220 far é = 4y

Where Lo € (—oo, 20 ) . L@#

gy (L) = rect(x,ce)) and 42 ()= rect (=07

ﬁs/f/(c vi (/)= ¥= () pﬂr t<s to
AL gz L )= rect(a=2005) 7 poct (2//)> ﬂ(//(
for t<to. Thus , i/ % locos ke

Lo -1"./r/1, - / / . !
/ & NN S / < Cearir et ! !lf & & 7' S T

a £ /ot 72

~ 2



ECE 435

3. b.

LiL.

/e

Hls ]

systerm s
O

[ et x(t) € Mx .

(j D)
T lhaue

Ylial

= vecld (X (+)D

) L+ QOHQ(JA'S

1o, =0 e
S
S U =
N

\:/ / 7 'ﬁ

desc
the
+e

Lé7l X n

/L‘//)j)U

.S 55 feym

%[30]

Vil ed b a
/M]Du. i f

l WO hewn
O O Hhex eon e

174 ’ .
o Tac GLL L

[stste |

57’41»/@

T hean
Y = rect QM%\) é\

N ! FaRIN
b de v, oriay
n y / \
v o sdallle

)l £ 08

respansc /s Cum/u/a/cz/_
7[2(/4 /om fe/ar///c\

Vs .
o '/‘/ F1E T/ )

NCFHD 1y /e s s

S5 v 15
o U
e e -
Klp oA VAR IS L
S~
:":/ ‘ ////((‘A’}f o,
: J o -/ e
T TR AT eal L ) .
/7

/(2/ ’/’/j)’

-

@/ //}// p(:(q//é_y‘__‘

o

a.

1 f bf/\?rﬁ . Than b Co\ou)\ o o
= (/z%;rq -] """)(l'/:_n_l> -

/u\\'nJ =

U@LV@ = b(/z

+ b
OLU) IURE
% 3(nd =
&

3lnd

\O&\»Dﬂr] = /7,(& Uilw - 1S

/ qurv. )+ 0
= T(”XSD\]>

/,k J] “"'5 b,\o/ /,‘/{Pa/ S /(;f 1 ,,.4,-

/2/_}7_/ be  the recpective 4
TC)  and ek 7() be 0’6 (iyied s, ¢,

S

crivte Arom e

._._v:,.\,

.

s b} Lo 1) 4 XC’] / /E"ZC;"/’Z’ZE/;//LCU"K)

e[ gnd Hz Cnlf
\”Nc:

1 ™
2 EVL;__,—L...f,._Z_,i_:cL.é‘_a

1 b_tﬂz,Cfo,\Bﬂ-aX\an 1 bend

xzCn ]

e, &A‘J\lfnj 1‘bL\z.,Cﬂj i T(OVX\CW] toazln
U >

’
/-

/0 of d4



ECE 438 Hh/ 4/ Fall 2007

2. C.c. Thus ;/O/j defin tion | fhe systeyn 12 lineaw d.E.D

(. T he SZ¢)%f/>' ’'s f13322é-_m42z;#:'
et 9(7 (nd 7 % Cn—-rial
g,[ﬁj = /Zg.Cw— 1+ xCnl

Uz (nd = vz Yz [ - l\l + 2% [ n\}
u s

%'z[fm] = /Z gz Ln- 3 t %2 (0]
> Onl ~ z (l? [ 70 de T

ULB Cmvl’ 1/7 Ltz Lm-»j: 0 Ln - ne
/Z%z Tn- 1= %EM’n&]*{/Zu\\EV\—-V\Q

= q)z_ij = G Cwv=rod
U )]

‘ V\A}é) Jle 3&3 Sters 1o dwe jnvar o

F(l 'K\*\("'

SN
~

igﬁim\}ﬁ}W%3VH<0 éﬁ/%ﬂgg%méﬁfwm{
6@/}] = /7/'rr‘ — Al g w el ) nCn 4§ ': i

Wind = Vo hw- 1 4 S Ty

hC-01 = O

hlol = |

WCid = () = Ve

o2 ffp(/»»\-aﬁz

—

NI VA E =

B /
Wind = () >nu [}

-

< _ = \
Onvice aln L =) Y <=0 ) Hae sos o
12 Collsa k OCcov “f e e AT T



FCET37

3' C. Lli/, T/{é’ Trid e

A LTI systen s BIFO
= Slnkll<e,

K= -oo

Theorem

00

% ekl ) = 2L )"

w Ko
]

—— 2 < o
|~ 2

' i ‘ +he  =qctom
& stakle . QL E. 1D

"

/5

Uﬁ”f oo <, I

w
cos < KT ) V]]
xCol = |

and yCol = |
_xd= |

—
(D
—4

=

[

=

L

{

unch q[%] = Y
LU +0 = b \ Jdince o Lo # wlud
U 1% | wbod - b
() =%

\‘ = . The

e ‘f‘fg__}/‘\,

A
oo

[V PP R
WYL LY

1
i .o

1Y ot 27



3.4, %Em] E ? ¥ [n | y x [l < In |
C

nl. Selze
(Lo TThe s 3( Feav 1S pat Jivien v,
r ‘
oy X 7V (6 ) e 1 g o 47 !.) %2. Chj - 2

omd  azCnl = 3.

= 9t am I =Sl nl<]

Tm Ot TT ? 3 | otharuwia
Y 2 32

“5_9 ) ‘ -
(ﬁzEﬂ:\
- O? 2 g0 e UzCn' = 1n\)1n]<Z
T § ® % \\ g e 7 olhe s et
N U T 2 W
- 2z
= g et "
o %33’1) : ? nl, Inl<2
! 3 o -
H [ O lfieris " Td.0

%
But «A2Cnd = 2Ind +22lnl . TF
he SUD Yot 1 ltneas | e Uy Cn 1= ﬂ}cn:( 1\()2.5 :

AN

-4 -3-7 -

!n_h—l for \<\‘n'H<Z

%xﬁwjﬂjzfﬂj = j A1n | for Inle |
NG olherw —e |15 of 22



3.A L = %3 Cn Z %z[./hj 192 Cn

Thusy +he system s vobt  |lueor. QED

(. T he sustam s ot fime nvawiamt

Let  22Tnd = Ziln-nes
Then  uelnl = % xzCnd for xnl <in|

i Orlherwise
yzfnd = 2 M n-1Nol for xh-nal<ln
ln | otheriize
EX@ump\@
oy Cny
%tf""j |
?
e ! AN Cf ‘11 o ? S v S
% 07 & % Tn- 11
o o '
€ “LTL\?AW\)
Az Cnd A
Q)
| ? ] \ ]
« 5 EUTEEN
O \ A S -
vOn - \ 1 ¢ Az Eﬂj\)
° e ne cution /,U Vi \%

l \ H\\/’ . | v \\/(\ \ lh‘ | : i ‘(ﬂ O\C 29\ .



2 & 0 The ts&s,%@m 1S

let 2 lpl= a2z n | X for n=no s
where  ne e (-0 yom ) | leet
Lg(f_n—l: ? xind  for %,Enj< I |
n | Otheruise
amd b2 Cnl = (} X, [n ] for 4 2[nd< |nl

vodnld OHnerwdns e

Therr  smce X, cnd T x-Cnd  Hor nsnge
%gfﬂj = % X1 L) Lor 9(,[./)]4[%[ Lor n =r

In | Cthercois e
S B
0
— \¥ "‘i, T e o - e _
e ) “the 2 A S AT g QED.
V. The Susion 13 BIBO  sicble
Let )?E)"l\f P//Zw)amd.
{’ - < M
%Jﬂg = (; % Cn Por o Cnl< W\t
- Inl Otherwisea

Since lxnl] = Mx {or
I%an,: X Cnd | Ror n >My -
| Cad 1 fPor < My 4 2 0nld <|n]
In | for N <Mx @ 2[nl>1in]

=) \%Cnl‘é My < oo

@ﬂa T(/l e O U\,_ steyn 17 BI_ E)) ) = { (i(/L;‘v e @v o
delintion Q.C.0O -

|+ ok 22



3 g, The

et

oond
L here

X =caCni)

amnd
= T Cﬂ\»md
T (V)))
S % )
[

A =
0

Ko =

UBZ
X M

(
ol1lie

% Cnzl

In|

f(\\ (y)

e
= i ne = 5
ey U e ey B -
SR X o . -
= A
— GL;u [ ““\\ S

‘,» LT # , VL T Y
'"v Nt

[ Vo ‘
' -

%C”j = hCY\“\ AN

oW

C'.:""”o
O e,

I =~ 3
TR
AL

Hre
nWinls g Cn—- L\j =

YEY\ (UE/‘\M

<'[5 t*u{\\/\

LA f:‘f

A
‘/“‘- %
A 4 S

- \A.
-1

<

o

! . - \\ _

} v \ )

L-alZhN Ty
—a. ' /

T (x {n=z))

1B of 272



Li b, xCn] = a’ulnl | WCnl= b wln (a #ED

. ch\O< \>
%Enj = X * hinl
- Z kT ln-%0
K= -

- Z oSl b uln - £

= (b” % (‘i’*)h Mtﬂ

c BTy
\ ——————

co xCnd = Julnl Wenld = o000

%[nj = %Cnld ¥ hin A

<@m b“( | - K%W'> \ wLn
b>a V= ()
- (&Qx/wu <‘bi;!§;ﬂ1 \\WD\:\

b=>a,

(b/&kw‘ - > \miﬂ

— [ D> k(m 3\0 \Bw[vﬂ

b>a,

i

ub(:n:\

e e,
B S |

11 0t 22



gcg
, 2 T
! {
5—@~—i—~i~@p4L4%$no <O—0- 5 T |
2 H 5 6 n -5 ! J 1o 315
1% 5 WGy = 33,8, 1,0, -1\8
-ﬁx
%[n"_? = oand x Winld
Ugse Yhe SH&M% ¥&p@ Medhadh
(T TIT T} B res ons onthone v
TSM. 0 -\\ .
%L { = |x3 =3
Hl1lo \H
slairiol-1)
%Ecﬂ =AX3 v =5
__L,UH( \\L
\_3 1ot

%[Eﬂ = Ixd xiw‘OX} boIxO+ Ix-1=4

20 of AL



o4, Similarly,

%[Ll] = olx 2+ dx)l _+0x 0 +lx-] = 2
%55] - o Ixb o Ix0 + Ox-l= |
Ue)[@] = x4+ Ax-) o= -
k?)[_"rj - Ilx -h= -
600 %Eﬂ] = ?5)5)3)%)H)Z>‘)w})—‘
4
The léenatrn sf¢ Ln” ys 4 and
s equal o the swwm of  the  lenpih
of «fnl ;> .5, amd WnI y5 ) minus |

L’\’Q

e, B+ 5 *‘5 = 49
Note © T+ s q@od ?m\d(c’_@ o

. N\ . N . | i
whenever us) o s kuothuo SN -0 o wiaKe
Suve  uwow hoven 't piiszed  am W 1 POt tas vakie.
i

S5 zZN-w=0 , find %, , L& ?,G)\ \U—T_S




ECE 435 HwW # Fall 2007

5IO %U*W: O
%H’Qe,3<o> =0

Prd)/q

LW]\ o for _ce 10,1 )2 hhhhh % Sl

11892

Yl ()

\l%qZ

{ -
-l 18‘17,‘ | L A f%cn. fﬁ(ﬁ)
v

22 of A



