EE3302-501-HW6 Solutions

Problem A-1

Difference Equation:

1
yn) + Syln — 1) = a(n)
Initial Condition: y(—1) =0

Input: z(n) = (—1)" u(n)
(i) Impulse Response: Assume z(n) = d(n) and y(n) = 0 for n < 0. Step 1-Homogeneous
solution:

() + Jy(n—1) =0

Characteristic equation:

() =€ (3 ) ulw,

Step 2-Particular solution: Assume y,(n) = Ad(n):
A5(n) + %Aé(n _ 1) = 5(n)

At n =1, A =0, hence:

Yp(n) =0
Total response:
i) = (=) utw)
Using n = 0:
C=1

(ii) Zero-State Response: Assume:

Yzs (n) = yH(”) + yp(”)

i () e (1)

y(=1)=0=C=0

So:

Then apply:

1



So:

Substitute into the equation:

An(—%)nMﬁ)+%AOz—l)<—%)m4u0r—mzz<—%)nu@)

At n=1:

(iii) Zero-Input Response:

(iv) Total Response:

Using n = 0:

Problem A-2

Difference Equation:

y(n) + %y(n —1)=z(n)

Initial Condition: y(—1) =1

Input: z(n) = (3)" u(n)

(i) Impulse Response: Set z(n) = d(n) and assume y(n) = 0 for n < 0. Homogeneous
solution:

1 1
At -=0=A=—=
+5=0= 5

mim) =€ (=3) u(w

Particular solution: y,(n) =0. Usingn =0: y(0) =1=C =1




(ii) Zero-State Response Particular part: Since % is not a root, assume:

1 n
i) =4 (5) ulo)
Substitute: )
0N 1. /1\" 1\"
1(3) +1(a) = (3)
Simplify:

Homogeneous part:

Using y(—1) = 0: y(0) = z(0) — 1(0) = 1:

Therefore:

i) = 5 (=3) +3(3) |ut

(iii) Zero-Input Response:

Using y(—1) = 1:

(iv) Total Response:




Problem A-3

Difference Equation:

8 1
y(n) + gy =1) + zyln=2) =a(n), n=0
Initial Conditions: y(—1) = y(—-2) =1

Input: z(n) = (3)" u(n)

(i) Impulse Response: Assume z(n) = d(n) and y(n) = 0 for n < 0.
Step 1: Homogeneous solution

15 +8A+1=0

(BGA+1)(BA+1) =0

N
5 3
1\" 1\"
o[ (2) v (4o
Step 2: Particular solution
Yp(n) =0

Total response:

At n=0: y(0) = §(0) — 2(0) — £(0) = 1

Atn=1:y(1) =5§(1) — (1) — 1(0) = —8/15:

G G 8
5 3 15
Solving:
3 5
Ci=—, Cy=—
1 27 2 2

(ii) Zero-State Response: Assume:

() =4 (3) ulo

Substituting into the difference equation at n = 2:

1N 8 /1\ 1 1
Al=)+—=A(=)+=A0) ==
(9)+15 (3)+15 =3
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therefore, A = % resulting in:

(iii) Zero-Input Response

= (2) s ()

Using #(n) =0 and y(—1) = y(-2) = 1:

§(0) =0 (1) = (1) = ~3/5
8 1 24 )
y(l) =0— E(_3/5) - 1—5(1) =T = 19/75

Solving for Cy, Cy with yy(0) = —3/5 and yu (1) = 19/75 gives:

(iv) Total Response

\" n\N" 5 /1\"
s =ci(5) +&(-3) +15(3)
Using initial conditions to evaluate y(0) and y(1):

At n=0: y(0) =2(0) — Sy(—1) — £y(—2) =1—- & — &= =2/5.

5 2 7
01+CQ+1—6—5 — Cl—FCQ—%

Atn=1:y(1) =2z(1) — £y(0) — y(-1) =5 — £ — = =4/75.

1 1 5 4 1 1 61
O3 TR T T 59 3% T T

Solving this system yields C; = —13/80 and Cy = 1/4.

= (3) () 5 ()




Problem B

Difference Equation:

y(n) + y(n = 1) + Lyn —2) =a(n), 1 >0

Initial Conditions: y(—1) =y(—2) =1

Input: z(n) = (3)" u(n)

(i) BIBO Stability: Characteristic equation:

BN +8A+1=0= (5A+1)(3\+1) =0

Since [A\;| < 1 and |A\o| < 1:

’The system is BIBO stable.‘

(ii) Impulse Response: Assume z(n) = §(n) and y(n) =0 for n < 0.

G G 8
5 3 15
Solving:
3 5
= Ty Cy = B

(iii) Zero-Input Response

= (3 vo (1)

Using z(n) =0 and y(—1) = y(—2) = 1



8 1 24 5
y(l) =0— E(_3/5) — 1—5(1) =T T 19/75

Solving for Cy, Cy with yy(0) = —3/5 and yu (1) = 19/75 gives:

2
yZ%(”) = g

(iv) Zero-State Response: Assume:

i) = 4 (3) uto)

Substitute: 8 .
A+ —(3A —(9A4) =1
+ 15(3 )+ 15(9 )
24 9 48 5
— — A= —A=1=A=—
A+ 15A+ 15A 1= B = 16




