ECE 3793
Test 1

Friday, February 27, 2004
5:30 PM - 8:30 PM

e
" .

Spring 2004 Name: SOLUT | ON.

Dr. Havlicek Student Num:

Directions: This test is closed book and closed notes. You have 180 minutes to complete
the test. All work must_be your own. There are four problems. Work all four. Formulas
appear at the end of the test.

SHOW ALL OF YOUR WORK for maximum partial credit!

GOOD LUCK!

SCORE:
1. (25)
2. (25)
3. (25)

4. (25)

TOTAL (100):




1. 25 pts. A discrete time system H has input z[n| and output y[n] related by
yln] = nafn + 1] + 1.
(a) 2 pts. Is the system H memoryless? Justify your answer. |
When n=2, yCzd= 2x0]+|, which
depends on the input at time n=3... i.g
yt2) Acpev\o\s on the input e angther
+ime .- - So NoT MEMORYLESS

(b) 3 pts. Is the system H causal? Justify your answer.

As in (Q)} ldIZ] alepevds on ')5533/

which s a future antd’-

So H ¢ NOT causAalL




Problem 1, cont...

(c) 5 pts. Is the system H linear? Justify your answer.

Let o= Hixon§ = nxont)+| g
Let Yo} = Hix,,m} = nx,Tatt)+ | |

Let ¢i, ¢, € T be cmstants.

Then QYT ¢ Y, Th) = NN TH] + NG + (¢ +cz),
Let %sTn) = %, Tnd + ¢ % Ta3 .

Then YaTn) = Hiumﬁ = NG+l = (é.x.tw‘) -rc,x,am) +
= NEAOY NG R Tret )+ ),

Sice (ara)£ 4 i General, we have
j:sEVO% i In tGY, )y = NOT L)NE.AR

(d) 5 pts. Is the system H time invariant? Justify your answer.

Let %, Tnd = 5T,
Then Jiemd = H{XIN = Ny, Tl +(= DI+ = L.
Then y,n-1] = 4., R IRTAVIVITEN
Nw let %) = X,Cn-17 = H0n-27,
Then v, = Hi{%tn§ = Nt Dnery+1 = ndln-1] +
= 4:80-1]+L = L=+ -

Since ‘:szn']I,éﬂ,E'\-lj/ H s NOT T/MEL

/_A_/VAR/ANZ




Problem 1, cont...

-(e) 5 pts. Is the system H BIBO stable? Justify your answer.
L pj— xgﬂ = Uh-1] ,Tken XTW) & a4 anmlfd o‘n“’td;
since |(xtal|l 24 Wne Z.

‘?)\L\\' l'jtﬁ‘)\’; 'h’xChﬂ—)*\ l: lnutnj-}-]l
_ ¢\, nso |
- {nﬂ) n> o
= <o "5”\‘)’ 9rows W"?‘haa‘/’ AaunA as h— o,
= So YyTmy is not bounded,

> A bourded inpul Prooluced an un Laurwle&l adpw/:
- = MOT BIBp S7ABLE .

(f) 5 pts. Is the system H invertible? Justify your answer.

Let Xitn) = 0. Then Yy Tn) = HExtmy] = nu i)+l = 1.
Le T %,ony= dIn-13.
Then ‘jztﬂ: Hixztnj} = N%Tnt)tl =nS ]+ = 4

—;:> The ‘/'WO del;n(‘/‘ ihpu+5 ’X,Cn‘) 4“d xzf'l] 607"1'\
Pmalweel the gcame auﬁ:u‘}

=) The syctem i< NoT  |wverTIBLE




2. 25 pts. A continuous time LTI system H has impulse response U (-tj fZ)

h(t) = e* cos(2t)u(2 —t). - ‘\ 4 E”
| 2

(a) 4 pts. Is the system H memoryless? Justify your answer.
A cmtinuovs-tme. LTT system 3 h(t)

Mmemoryless (FE Alt) & a comstent /’((
‘fimes J'[t'), TAa"{’(S ﬂ_ﬂf Hue Lasé. l

L
here — —— UKU\L/‘Y‘;
o the systew is NOT MEMIRYLESS

(b) 5 pts. Is the system H causal? Justify your answer.

A contintous-Tme LTI System (5 54“54) Tad
A[{') O Vt<o l:a( ‘f‘lp,g S’)(S?l'em/ we hmli

hi(-1)= &€ cos(2n) 4 = g™ +0
= NoT  CAusA L

(c) 5 pts. Is the system H BIBO stable? Justify your answer.

A émﬁhuwf- time LTL SYS+&M v BIBD Stable Aia —{JAME’— |
T s C“Sﬁ/ 4

Clie = f e costat) | g = (€ lasze)dT

N

gZ 2zt i Jt - SZ @"toﬁ—
1 2t i ¢ _ %A
~ A } Q{'_;‘,,o Lz[e J

! The Systew TS BIBD STABLE'.




Problem 2, cont...

(d) 6 pts. Find the system input- output relation that tells how the output y(2) is
related to the input z(t).

JU8) = XL ¥hit) = § =T hic)dT

3Lt) = g ’X(t-t)e coS(”) AT

(e) 5 pts. Find the syste‘m output y(t) when the input is given by z(t) = 1.

Tn Pis case,

Ylt) = § 1.7 cos(2T)AT = g Eeos(20) AT

pao 27+

\1

fim -——L————{Q e [2::05(,2'0) +Zsin (Z‘CS]%L:_ R

‘/8- { ) [zft_';;,COSC-ZA)+2£:;“,°slnt—zA)]
+ et [2¢o5(4) + Zsmn 4)] }
L.e". 2[50564-) t 5m(4)] 34 [ws(4)+ sm[‘})]

\\

i"

3(+) 4.e [cosc4)+s.n(4)] ~ - [9.2519 )




3. 25 pts. A discrete-time LTI system H has impulse response h[n| given by

hin] = (—%)nu[n]
The system input is given by H Cn]=Xn) ¥ L C nl
Do
o= (3) wntal = ) Ao IR
Find the system output y[n]. (Lase T ) N :(-- o
hIk] = .
() i NN jm=Zo =0.
N ‘ j L i _Ak 3 S : 'L;—W
o' ‘ s
s 2 . 2 -2
LK) . case ) nN+2 2,0 nx K

1) ('Z').i: — ('#)
MJJLH!‘)\& r’%’ k-

3 -
2 Tntk] N2 T;/ K
| T &)MK ycon) = ZG)'\‘ (_i_)
st Lk ALY
: - )" Z()“‘(L) i)
x [n=le’) SRR

)" - k = %ﬂ ‘ ’%)
e oW x, Lt - ( -) 3)
,._u_uﬂ?.(:ah _ (L) (5 - (_,)m ()
B

5@ - aerars Bl
= 3™ 4 Z5(-5)" = 30)" w2 ()
= 30" () DD = TN

2
All Toge ther : Ytnl = [3(%)'”‘* (-¢)" ]ME"‘*'Z-]

\1

W




OTHER. WAY

More Workspace for Problem 3... t:) )= XCn) ¥ h Ch) = ‘Z_’XC k] Lth—k.‘)

K:»M

“A-z .

’XCk—] v CaseI-) n<-2 :/r’ “H\ k 357«]:50 = O
,‘L;_*

Ik
L/L)

“ﬁmm%kcmj“”q‘_,gﬁ\\
e
. - ke

KT < — -2
e O C K h-k N L
‘—-Lr'ﬁ-uk Nl :;-{‘Zl) CEr™ = 1) ) (D
’ = k=-2
n 3 a0
bkl = (% 2}2(% (-¢) :\C-Jg) L (-3)

, 2 - (:_\6_)'\ 63)_2 - ('3) ) -\_( L
“"'L\'Lrlﬁr*\ Tk T =-13) R A
ekl £ (0" [e) +3(9"]

e ()

] T ey
’ = 3GF(E) s (-5)™T

= 3" (-1)"T

’O , h<-2Z

All T"j@'ﬂ'\&' \JCH = % 3(%’)"?"' (__)C)nﬂ’ nz-2

- = E,(l;)"ﬂ—r (.%)"‘*7'] ulnt2}




x(T)

4. 25 pts. A continuous-time LTI system H has impulse response h(t) given by

MO = ut) —u+2) = { Ty oS

The system input is given by

z(t) = e ¢ Dyt - 1), 2

- (2@ WE-T)dT
Find the system output y(t). j ('t) = X+ ¥ LHT) ,gw
-5(t- . -
e ) a;&‘ﬁ) t+7.<' R ’ o0
/ < _ ( 04T = O
,\)’ < W) ! T 367)' Jo '

h(T)
..'2_ O ;
[
h(t+T)
e
- ;‘D
1)
h(t-T)
.
—
...-1

\

- .- St<
[cme) t<) ang teza) @ £S] and SIS E] |
ttz2

| -g(T-1)
t oz, T yii*° § tl)e | AT
: tt
-—S’ch’;teso\'l: . —e { e 0\'(,

- _esl. 5)[ -SBJ*‘”’ _ ’[ -slt+2) —s]

. e[ ¥t stJ—-——é'gt[ - I]

[ee ~lo “} [e St& _ l] —L[C S(tf\)]
case'lﬂ.) t7/l I\t‘*"' t+2 _ep ) éi ,51::)#
_5t[€ 65] ‘

e 5t,-5_ estes]- [ -sma)__e-s(t n)]

(o), ) £ <
_é-[e'g(tﬂ)_|3 )-—|S{'<|

L [e-s(tﬂ) _e-s(’c-l)]' +7]

EW" yl)=

/ﬁ




| oTHeR. WAY
More Workspace for Problem 4... 3 U,') = ’)d{')k l\(,f) = g "‘;( ({'—t) l\ L'[)A'C
h(D)

CaseT) t-1< -2t teol

o e—su—t) clt-1 )]

- [ o
_ [e“"‘e \] ‘-[e’l"‘“" ]

( fo 5 T T
0= [ (-1yp 5t st
I L ene™ ) L e ey,
- = _uge-su-u)':l_e:w —
- Lp2tm
- ke [ —'0_,] L[e‘“‘ "0_ o -StE)
- S(:e 5t e s _ o -5t ,)] 5((:"")‘ -S(t—l)j
Al toge the, o ‘ “
_ LL— -5(th) ) t <)
Y= 4° em”" ) -lst<
| L[S _ st
s

) 7]






