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Assignment 1.

x(t) = 5cos(2m20t) + 2 cos(2w70t) cos(2m20¢)
QI2TTOL | o=j2mTOLN  / j2m20t 4 ,—j2n20t
) ()

= 5 cos(2720t) + cos(2w50t) + cos(2mw90t).

= 5cos(2720t) + 2 (

b) Straightforward with answer from a)
Cc) Since200 = f; > 2fq.. = 180, we havey(t) = x(t).

d) For f; = 80 Hz, aliasing occurs for all terms with frequency above 40 Hz,
which is the case for the two sinusoids at frequencies 50 aridiz9

Letz,(t) = cos(2750t) andxzy(t) = cos(2m90¢).

Samplingz, (¢) givesw = 2222 > 7. Aliases are given by

@:%ﬁmm, leZ,
@:—%sz, =y

Hence the principal alias i8 = 2= (folded). This givesei[n] = cos(2:n)

and hencey, (t) = cos(2580t) = cos(27(30)¢t).

Samplingz,(t) givesw = 2232 > 7. Aliases are given by

@:%sz, leZ
9
@:—%wm, leZ

Hence the principal alias i8 = 7. This givesz,[n] = cos({n) and hence
Ya(t) = cos(580t) = cos(27m10t).



Alternatively, we have

d
x1[n] = cos(27r50%) = cos(zwn)

om om 3m
cos( 1 n) = cos( ant m) = cos( 1 n)

Hencey: (t) = cos(2r80t) = cos(2m30t).
Similarly we have,

9
xoln| = COS(ZTFQO%) = cos(fn)

9
= cos(zwn —27) = cos(zn).

4
Hence (1) = cos(580t) = cos(2m10t).

We concludey(t) = 5 cos(2m20t) + cos(2730t) + cos(2710t). From this
expression the spectrum sketch is straightforward.



Assignment 2:

a)
H(z) L_l( 1 L_l( Iy 1— (=2 1-(=DF"
— z e —Z —
z 14271 1427t
n=0 n=0
b)
1— —4 4 1
H(z) = -z :
1+271 2(z+1)
Hence, four zeros at = ej%fk = ej%k, k=20,...,3, three poles at =0
and one pole at = —1.
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H(e™) = 14 e
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d)

magnitude response
T

-Tt -T2 0 W2 T

phase response
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normalized frequency

e) SinceH (e’°) = H(e’>) = 0 andH (¢’™) = 4, we have

and

y3[n] = 4 cos(mn + %)

f) Since the systemis LTI we have

yln] = =3 x4 cos(m(n — 1) + %) = —12cos(m(n — 1) + —).
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Assignment 3:

a) Using the coefficients from the difference equation we find

Y(z) 3—4z7!

HE) =55 = T500. 1

b) Zeros:z = 4/3.
Poles:z = —9/10.
The system is stable because the pole is located inside thargte.

c) X[n] =d[n]:
n <0

n=~0
(34+4%)(=0.9)" n>0.

0
3

d) The inputz[n] = 2¢73"u[n] is of the standard forna™u[n] A —L .
Settinga = €73, we find

X(z) = ——

1 —eliz1

B 3— 471 2
1409211 —eiFy1

Y(2) = H(2)X(2)

f) We use patrtial fraction expansion to find the coefficehtandB in

A B
Y = — .
(2) 1+0.9z71 + 1 —el3zz1
We find
A=Y (2)(1+09z71)] _
= z Iz 2=—0.9 — 1 i 19—06j%’



and

_— 6 — 8¢5

B=Y(2)(1—-¢3" pins = —————.
(Z)( € )|z—e /3 1+ 0.9e 9%

Using the inverse z-transform of each term we find

y[n] = A(=0.9)"uln] + \Bejgnu[n].
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