




Properties of B.L.T.:

• Linearity Property

If x(t)⟷X(s) & y(t)⟷Y(s)
then linearity property states that

ax(t)+by(t) ⟷ aX(s)+bY(s)

• Time Shifting Property

If x(t)⟷X(s) 

then time shifting property states that

x(t−𝑡0) ⟷ 𝑒−𝑠𝑡0X(s)

• Frequency Shifting Property

If x(t) ⟷ X(s)
then frequency shifting property states

𝑒−𝑠0𝑡x(t) ⟷ X(s−𝑠0)
• Time Reversal Property

If x(t)⟷X(s)
then time reversal property states

x(−t)⟷X(−s)

𝒆−𝟐𝒕𝒖(𝒕) ↔ 𝑿(𝒔) =
𝟏

𝒔 + 𝟐
ROC: 𝐑𝐞{ 𝑿(𝒔)} > −𝟐

𝒆−𝟐 𝒕−𝟑 𝒖(𝒕 − 𝟑) ↔ 𝑿(𝒔) =
𝒆−𝟑𝒔

𝒔 + 𝟐
ROC: 𝐑𝐞{ 𝑿(𝒔)} > −2

Note: ROC doesn’t change because it is defined by the pole location.



continue….:

If h(t) is a right-sided sequence, 

then the ROC extends outward 
from the outermost pole in H(s)

• Time Scaling Property

If x(t) ⟷ X(s)

then x(at)⟷
1

|a|
1X

𝑠

𝑎

• Differentiation property 

If x(t) ⟷ X(s)  

then
𝒅𝒙(𝒕)

𝒅𝒕
⟷sX(s) and

𝒅𝒏𝒙(𝒕)

𝒅𝒕𝒏 ⟷𝑠𝑛X(s)

• Integration property 

If x(t) ⟷ X(s)

then    ∫x(t)dt⟷
1

𝑠
X(s)

∭...∫x(t)dt⟷
1

𝑠𝑛X(s)



continue….:
• Multiplication by ‘t’ Properties/Frequency differentiation

If x(t) ⟷ X(s)

then     tx(t)⟷−
𝑑𝐹(𝑠)

𝑑𝑆

• Multiplication and Convolution Properties

If x(t)⟷X(s) and y(t)⟷Y(s)
then multiplication property states that

x(t).y(t)⟷
1

2πj
X(s)∗Y(s)

and convolution property states that
x(t)∗y(t) ⟷ X(s).Y(s)









Properties of U.L.T.:
The properties of U.L.T. and B.L.T are same except:

• Time Shifting Property

If x(t)⟷X(s) 

x(𝑡 − 𝑡0) ⟷ 𝑒−𝑠𝑡0X(s)             B.L.T

x(𝑡 − 𝑡0)𝑢(𝑡 − 𝑡0) ⟷ 𝑒−𝑠𝑡0X(s)      U.L.T

• Differentiation property 

If x(t) ⟷ X(s)  

then
𝒅𝒙(𝒕)

𝒅𝒕
⟷ 𝑠𝑋 𝑠 B.L.T

𝒅𝒙(𝒕)

𝒅𝒕
⟷ 𝑠𝑋(𝑠) − 𝑥 0− U.L.T

𝒅𝟐𝒙(𝒕)

𝒅𝒕𝟐 ⟷𝑠2𝑋 𝑠 − 𝑠𝑥 0− − 𝑥′ 0−

𝒅𝒏𝒙(𝒕)

𝒅𝒕𝒏 ⟷𝑠𝑛𝑋 𝑠 − 𝑠𝑛−1𝑥 0− − 𝑠𝑛−2𝑥′ 0− … … … … … … − 𝑥𝑛−1 0−




