HOMEWORK 6
SOLUTION

y(n+2) -2y(n+1) -3y(n) =0

Initial Conditions. y(1) =5

y(2) =19

1. Order 2.
2. Assumeyn(n)=1"

| ™2 _2™.31"=0

|12-2 —=3=0 (Characteristic Polynomial)
( +1)( =3)=0
| 1= -1

|,=3 } 2 distinct roots

yu(M)=C1(l1)"+Co(l2)"

Y (M) =Cy (-D)"+ C (3"

y()=5=Ci(-)'+C (3= - C1+3C; @
y@=19=Ci (1P +C@P=C+oc (2

Adding 1 and 2:
12C, =24

C2:2

-C+3G =5
C1:3C2—5
Ci1=6-5

C1:1

y(n=Ci(-1)"+C (3"

y(n=(-1"+2(@3)"




. y(k) = 7y(k-2) + 6y(k-3) =0
Initial Conditions:
y(0) =2

y»=1
y(2 =3

Assume: yu(k) =1 %
| K—71%+ 613

1X13-71 +6)=0

1°-71 +6=0 Characteristic Polynomial

Checkingif | =1isaroot:
(1°-7(1)+6=0

— | 1 =1 isaroot

13-71 +6=(1 -1)(%+1 -6)=0

12+] —6=0

| ,=2 andl 3=-3arerootsof | >+ —6=0

Yh(K) = C1(l 1) + Co(l o)< + Ca(l 3)

—> yH(K) = C1(1)* + C2(2)* + C5(-3)¥

Using initia conditionsto find C;, C, and Cs:

y(0) = C1(1)° + C2(2)° + C4(-3)° = 2
y(1) = Co(1) + Co(2)' + C5(-3)' = 1
¥(2) = C1(1)* + C2(2)* + C5(-3)* = 3

Ci+C+C=2 Ci1=2
Ci+2G-3G=1 — C,=-0.2
Ci1+4C+9C =3 C3=0.2

yu(K) = 2(1)% - 0.2(2)% + 0.2(-3)*



1. y(k) —3y(k-1) + 2y(k-2) = 4 k>0
Initial conditions:
y(0)=1

y() =2

Finding homogeneous solution:
Homogeneous equation:

y(K) —3y(k-1) + 2y(k-2) =0

| k_3lkl+21%2=0
1%2(12-3 +2)=0

(12-3 +2)=0 Characteristic Polynomial
Finding the roots:
(-0 -2=0
[ 1= 1 2
| ,=2 | ;andl ; arerootsof (| “—=31 +2)=0
Homogeneous solution: yH(K) = C1(D)* + Co(2)

Finding particular solution:
Input signal = 4, It has the form of AM¥, then:
yp(k) = BM¥ find B

Yp(K) isasolution for the difference equation 1, then:
Yo(k) = 3yp (k-1) + 2y (k-2) = 4¢

B4-3B4“'+2B4?=4
AHB—3841+2B4%:%

y,(K) :§4k
ye(k) = Yo(K) + (k)

Ve ) =§4k +C, (D" +C,(2)"

Plugging in the general equation the initial conditions:

y(0) = 1= 240 +C,(1° +C,(2)°



Z+C,+C, =1

y@) = 2=§41 +C,()+C,(2)!

%+cl+202:2

Solving the system of equations:

Ve (K) :§4k +%(nk- 72)"



