PAI HOC QUOC GIA HA NOI Naay ISP
Truong Dai hoe Cong nghé

PE THI CUOI KY
Mon hoc: Tin hiéu va hé thdng (ELT2035)
Thoi gian lam bai: 90 phut
(Dé thi c6 4 trang)

Cau 1. Mot hé thdng tuyén tinh bat bién lién tuc nhan qua dugc mo ta boi phuong

trinh vi phan sau day:

dy(1)  , dv(t)
- 4= +5y(t)=x(t)
a) Xac dinh ddp ung cia hé théng voi cac didu kién dau y(0-)=1 va

dyd_(tt) —o.=—2 (khi khong c¢ tin hiéu vao).
volt)=ce™ ™ +cye™ 7 (120)
y<0_):C1+C2:
dy (¢ :
B =24 f)e- (2 fley=-2
dt
c,=c =1
1 2 2
yo(t):%e_(2+j)’u(t)+%e_(z_j)lu(t):e_mcos(t)u(t)

b) Xac dinh ham chuyén (ham truyén dat) H(s), dap tmg tan s6 H(w®) va dap
ung xung /(¢) cua h¢ thong.

1
H(s)=——
( ) S +45+5 7
Hé théng nhan qua 6n dinh (ROC: R(s)>—2 chwra truc jw) nén:
1
H(w)=
() —0’+4 jw+5
bap tng xung:
1 11 11
H(s)= =— +
(s) SCHh4s+5 2] s+2+) 2js+2—
h(1) = e 2y (b ey (1) = e sin (1) u(t)
2j 2

¢) Xéc dinh dap ng cta hé thong vai cac tin hidu vao sau day (khong co dicu
kién dau):
cl) x(¢)=u(t)—u(t—1)
1 e

X(S):——

S S
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s(s+2+j)(s+2—j)

Y(s)=H(s) X (s)=(1—e")

S D 1 1 1

Y — 1_ st -

(s)=(1-e )[5S+4]-_2 s+2+) —4j—2s+2—]
Yl(S) 11 I ! + L !

5s 4] 28542+ —4j-25+2—7
[1+ 1 o2y 1. e—(2—j)t]u(t)
5 4j-2 —4 -2

Y(s)=(1-e )Y (s)=Y,(s)—e Y (s)

(

y(t)=y,(t)=y (t-1)
| o (! ST e y

o e L i s L

c2) x(t)=cos(t)u(t)

x(t):%ej’u(t)+%e_ﬂu(t)
11 11 1

X(s)== +— =

S oy A Yy i pr) pyd

1
Y(s)=H(s)X (s)=r— . : :
(s+))(s=j)(s+2+))(s+2— )

)l L, 1 1, 1 1, 1 L

—87j—8s+j 8j—8s—] —8j+8s+2+; 8j+8 s+2—
e —Jjt eﬂ e —(2+ )¢ e—(Z—j)t] ()
t)=|— + t
Y=l s 5 8= " 848 ¥
c3) x(t)=cos(r)
x(t)= ; e”+é e
y(t)= %H(m:1)6'7’+%H(m:—l)e_ﬂ

y (l) 1 1 jt+l 1 e—jt
24 j+6 2-4j+6
6(e”+e”) 3

== t

y(t) 2(16+36) 26 26 0s)

Cau 2. Mot hé théng tuyén tinh bat bién roi rac nhan qua T dugc md ta béng

phuong trinh sai phan sau day:

ylnbepln=11-2 yln=2)=x[n

a) Hé thong co 6n dinh hay khong? Giai thich.
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Ham chuyén = (3= 3 L 1 3
am chuyén -1 3 L4 S -1
1+z 17 (1 5z )(1+2Z )

ROC: Izl>% khong chtra dudng tron don vi ==> hé thdng khong 6n dinh.

(****neu dung de chua sura:

1 1
H(Z): =
13 I e
1+z 57 (1 52 )(1 — 2 )
1+\/7 A , \ \ . A L1 A A 2
ROC: |Z|>T khong chtra duong tron don vi ==> hé thong khong on
dinh.
****)
b) Xac dinh dap tng xung 4[n] ctia hé thong.
H(z)=1 1 3 1
4 l—lz_1 4 1+§Z_1
2 2
hlnl= (5) ulnle3 (=2) uln]

(****péu dung dé chua sira:
_7+V7 1 77 1

H(z)= +
S S o RS V RN v
l——z l———zZ
2 2
7+V7 147 77, 1-47)
=TT (T s T (T
****)
¢) Xac dinh dap ung cta hé théng véi tin hidu vao x[n]=u[n] .
1
X(z)=——
-z
Y(z)=X(2)H(z)= 11 !
(1—2_1)(1—52_1)(1+§z_1)
4 1 1 1 9 1
Y(z)== ——— +—
51—z 4, 1 120 3 5
_4 oLy 9 (_3Y
)=l (5] ulnbe 55 (=3 ulo
(****néu dung de€ chua sura:
Y(z)=

1
(1_21)(1_1+2\/721)<1_1—\/T7 71)
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+ +
_Z_l 7_\/7 1— 1+\/72—1 7+\/7 1_1—\/7 -1

z
2 2
L4T

Y(z)=2 "

il =2uls T (T ) AT (AT )

****)

+00

d) Xéc dinh dap ung cta hé théng véi tin hiéu vao X [n]= Z o[n—2k] .

k=0
1 n 3 3 n + 00
yn]=h[n]xx[n]=[— (<) uln]+=(—==) u[n]]* 2, 8[n—2k]
2 4 =~
yInl=E S ulnlesln—2 k142 S 1(=3) uln]xd[n—24]
4k=0 2 4k=0 2
1 +00 1 n—2k 3 +00 3 n—2k
=3 (= k) (=2 2k
y[n] 4;0(2) uln k}+4k20( 2) uln—2k]
nlni2] -2k nlnl2] -2k nlnl2] nlnl2] k
1,1 1 3.3 3 1,1 . 3, 3 4
=—(= - = (—= = =—(= 4"+ =(—= —
y[n] 4(2) kzo(z) +4( 2) k:o( 2) 4(2) kZO 4( 2) k:o(9)
4 [n/2J+l
1 1 nl 4[n/2J+1 3 3 n 1_ 5)
=) T /3
1__
9
e) V& so dd mot hé théng c6 ham chuyén (ham truyén dat) la 2—21 Vo

thanh phan cta hé théng niy bao gdm hé théng T néi trén, mot bo tré D (c6
H,(z)=z"" ), mot bd cong tin hiéu, va mdt bd nhan tin hiéu v6i hing sb
K tuy chon (xem hinh v€ trang sau).

vao @% D *@ﬁ» T — »nm
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