ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

UNIT-1V

Z — Transforms AND DIFFERENCE EQUATIONS

PART B
1. Using the Z transforms, Solve ., + 3u,., + 2u, = 0 givenuy, = 1,u, = 2.
Solution:
Given  Upys + 3Uyyq +2u, =0
Z[ upso] + Z[B3ups4] + Z[2u,] =0

[z2 U(z) — z% w(0) — zu(1)] + 3[zU(z) —zu(0)]+ 2 U(z) = 0

(z2+3z+2)U(9)- 2%22-32=0 [up = Luy =2
U (Z) - z° 45z
g 4+3z+2
_ =(=t5)
Viz)= =
U(z)  (=+5) 4 B
= =m= |:3-|-1:I+I:g+2::l ............... (1)Then

z+5 = A(z+2) + B(z+1)

Putz=-1, we getd Putz=-2, we get3
:A =-B
A=4 B=-3
ui=z)

a 3
=z [(z+1}]'[ Ez+2}]
= U(z)= 4]

(1)

Z
ool 3!
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z

Z [u(n)] = 4[.:z+1}]'3[ﬁ]

=42 (513 27

=4(—1)"-3(—=2)"

=[4-3(2")] (-1)"

2. Solve the difference equation ¥(n+ 3)—3y(n+1) +2y(n) =0

given that y(0) = 4,y(1) =0 and y(2) = 8

Solution:
Given ¥(n+3) —3y(n+ 1)+ 2y(n) =0
Z[y(n+3)] -3Z[y(n+ 1))+ 2Z[y(n)] = 0

[2°Y(2)—z%y(0) — 2% ¥(1) — zy(2)] - 3[z¥(2) — 2y(0)] +2¥(2) = 0
[23¥(z) — 42z% — 82z] — 3[zV¥(z) — 4z] + 2¥(z) =0 [v(0) =4,y(1) =0,v(2) = §)
[z®—3z+4 2]¥(z)—4z® —8z+12z=0
2@ —3z42]¥(z)— 4z —4z =0
(2% — 3z + 2]¥(z) = 42° — 4z

4z —4=

=¥—3z+72

Y(z) =

4z(="-1)
T iz-1)*(=z+2)

(z+1)i{=z—1)
= (z-1) =+

4Z(=+1)
(z=1)(=+2)

¥iz) _ 4(=z+1) _ 4
z  (z-1)(z+D) B z—1+

=+2
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4(z4+1)=A(z+2)+B(z—-1)
Put z=1,we get Putz=-2, we get

8=3A -4 =-3B

A=8/3 B=4/3

(1) X=2_28

2= S+ S

3. Using Z transforms, Solve il,,.» — U, ., + 6u, = 4" given that uy = 0, u,

Solution:

Given Uy, — U,.q + 61U, = 4"
Z[upan] = Z[upeq] + 6Zu, ] = Z[47)
(22 U(z) — z? u(0) — zu(1)] — 5[zU(z) — zu(0)] + 6U(z) = i

(::—5:—5)U(z)-z=% [, =0, u, =1]

(ZT—5z+8)U(z)=2+ EZT_

(z-3)(z-2) U(z) = ===

z—4

(z-3(z-2) Uz - —=—

z—4

U(z) = ==73)

(z—3)i=z—2)(=—4)

MAS8353 TRANSFORM AND PARTIAL DIFFERENTIAL EQUATIONS



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Ul:z) :'..3'—:_"|:_.3'—_.
Uiz} _ 1
z B (z—2)(=z—4
u(z) 1 4 B
vy oy SR b §
= lz—2)=z—4) (z—2) (z—2)

1=A(z—4) + B(z—2)

Put z=2, we get Putz =4, we get

1=-2A 1= 2B
1 1
A=- E B:E
(2) J: - l:l [,:3:__.]
= U(z) = - %[Lz ﬂ.] [Iz __]
Zlu(n)] =-3[5) + [25]
un)=- 2271 [ ]+ iz

=@ @

4.Using Z transforms, Solve ¥,,:2 + 6¥,., + 9y, = 2" giventhaty, =0, y, =0

Solution:
k3

Given ¥,z + 6.}rﬂ+i + 9.}'11. =2

Z[ Vsl + 6Z[y,q]+9Z[y,] = Z[27]

(22 Y(2) — 2% y(0) — zy(1)] + 6[z¥(2) — zy(0)] + 9Y(2) = 72

(zg—l-vlﬂz—l-"BI)Y(Z):ZZT2 Yo=0y,=0

(22 +62+9)v(2) ==

(z+3)v@)= =
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_ z
Y (Zj T (z-2)(z#3)%
Yiz) _ 1
z (z—2)i=z+3)*
¥iz) _ 1 _ 4 B + c (1)
- = |:z_2:||:3-+3:|5 = I:g—::l-rl:g-fﬂ} |:3-+3:|5 ...............

1=A(z+3)? +B(z—2)(z+3)+c(z—2)

Putz=2, we get Putz=-3, we get
1=25A 1=-5CC
_ - _1
A= - 5
1) v@_ o1t 11 1 1
z  25z-2 25z+3 G (z+3)%
Y(z) = 12 _ 1= 1 =
25 5-12 25 z+3 5(z+3)®
=z 1 z 1
n)=—2z1 ——z1 ——Z M —
y(n) 25 [2—2] 25 [z+3] 5 [(z+3]‘]

J— 1 g} 1 ! 1 ()
y(n) =5c (@5 (3)"+ £ (=3)"™
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Equating z~ co-eff.
on both sides, we get

0=A+B
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L1+a+a



..+a
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