
Example 1: find the z transform of the following sequences:

A- X(n) = 10 (sin 0.25 π n) . U(n)………….(1)
Solution:
If we compare the above sequence with the table in the previous 
slide then,

z
sin(an) u(n) 

𝑧−1

𝑧 𝑠𝑖𝑛𝑎

𝑧2 − 2𝑧𝑐𝑜𝑠𝑎 + 1
So, x(z) for the sequence 
1 is as follows:

10𝑧 sin(0.25𝜋)

𝑧2 − 2𝑧 cos 0.25𝜋 + 1



ROC = |Z| >1
==================================================
B- 𝑒0.1𝑛 cos 0.25 π n . u(n)……………..2
Now compare the transform of the table as follows:
𝑒−𝑎𝑛cos (b n) . u(n) 

𝑧{𝑧 − 𝑒−𝑎 cos 𝑏}

𝑧2 − 2𝑒−𝑎𝑐𝑜𝑠𝑏 𝑧 + 𝑒−2𝑎

ROC = |Z|>𝑒−𝑎

Now,
X(z) of the sequence  in   1 is as follows:

𝑧{𝑧 − 𝑒0.1 cos(0.25𝜋)

𝑧2 − 2𝑒−0.1𝑐𝑜𝑠0.25𝜋 𝑧 + 𝑒−0.2

ROC = |Z|>𝑒−0.1

z

𝑧−1



C: X(n) = 𝑛 3𝑛 u(n)…………………………………………………1

If  𝑛 3𝑛 u(n) 
z

𝑧−1
𝑎𝑧

(𝑧−𝑎)2
…………….2

And ROC  |Z| > |a|

X(Z)  according  to the original  question 1 then

X(Z) =  
3𝑍

(𝑍−3)2

And ROC |Z|> |3|
==================================================
D: X(n) = 𝑒−3𝑛 u(n)
Let us compare this with the standard as follows:
If x(n)= 𝑒−𝑎𝑛 u(n) 

z

𝑧−1

𝑧

(𝑧−𝑒−𝑎)
and ROC : |Z| > 𝑒−𝑎

Compare with the D  yield:   X(Z) = 
𝑍

(𝑧−𝑒−3)
and ROC : |Z| >𝑒−3



E:  X(n) = 𝑛2 u(n)
From standard
If 𝑛2 u(n)   z

𝑧−1

𝑧(𝑧+1)

(𝑧−1)3
and ROC: |Z| > 1

Compare with the E yield:

X(Z) = 
𝑧(𝑧+1)

(𝑧−1)3

ROC: ROC: |Z| > 1

========================================================

Z- transform and difference equations:
Solution of difference equation by using z-transform:
The difference  linear equation classified as follows:





Solution of first order linear constant  coefficient difference equations:









Example 2:





USE THE RIGHT SHIFT THEOREM TO SOLVE THE FOLLOWING DIFFERENCE EQUATIONS:





Use the right shift theorem of z-transforms to solve with initial condition 𝑦−1= a 

(a) Begin by taking the z-transform of (8), inserting the initial condition and solving for Y (z):





So, the final solution is:

*******************************************************************




