
FSE of Continuous Time Signals:
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FSE of Discrete Time Signals:
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∑
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Discrete-Time Fourier Transform:
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∫
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Continuous-Time Fourier Transform:

x(t) =
1

2π

+∞∫
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X(jw) =

+∞∫
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x(t)e−jwtdt

Trigonometric Identities/Definitions:

sin(u± v) = sinu cos v ± cosu sin v
cos(u± v) = cosu cos v ∓ sinu sin v

tan(u± v) =
tan(u± tan v)
1∓ tanu tan v

sinu+ sin v = 2 sin(
u+ v

2
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sinu− sin v = 2 cos(
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cosu− cos v = −2 sin(
u+ v

2
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u− v
2

)

sinc(x) =
sinπx
πx

THESE TABLES ARE NOT MEANT TO BE COMPLETE
BUT RATHER A SUPPORTING MATERIAL.



Time Domain CTFT Domain∑+∞
k=−∞ ake

jkw0t 2π
∑+∞
k=−∞ akδ(w − kw0)

ejw0t 2πδ(w − w0)
cosw0t π[δ(w − w0) + δ(w + w0)]
sinw0t

π
j [δ(w − w0)− δ(w + w0)]

x(t) = 1 2πδ(w)∑+∞
n=−∞ δ(t− nT ) 2π

T

∑+∞
k=−∞ δ(w − 2πk

T )

rectT1(t) =

{
1, |t| < T1

0, |t| > T1

2T1sinc(wT1
π ) = 2 sinwT1

w

W
π sinc(

Wt
π ) = sinWt

πt X(jw) =

{
1, |w| < W

0, |w| > W

δ(t) 1
u(t) 1

jw + πδ(w)
δ(t− t0) e−jwt0

e−atu(t),<e{a} > 0 1
a+jw

te−atu(t),<e{a} > 0 1
(a+jw)2

tn−1

(n−1)!e
−atu(t),<e{a} > 0 1

(a+jw)n

Aperiodic signal Fourier Transform
ax(t) + by(t) aX(jw) + bY (jw))
x(t− t0) e−jwt0X(jw)
ejw0tx(t) X(j(w − w0))
x∗(t) X∗(−jw)
x(−t) X(−jw)
x(at) 1

|a|X( jwa )
x(t) ∗ y(t) X(jw)Y (jw)

x(t)y(t) 1
2π

+∞∫
−∞

X(jθ)Y (j(w − θ))dθ
d
dtx(t) jwX(jw)
t∫
−∞

x(t)dt 1
jwX(jw) + πX(0)δ(w)

tx(t) j d
dwX(jw)

x(t) ∈ <



X(jw) = X∗(−jw)
<e{X(jw)} = <e{X(−jw)}
=m{X(jw)} = −=m{X(−jw)}
| X(jw) |=| X(−jw) |
^X(jw) = −^X(−jw)



Time Domain DTFT Domain∑
k=〈N〉 ake

jk( 2n
N )n 2π

∑+∞
k=−∞ akδ(Ω− 2πk
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ejΩ0n 2π
+∞∑
l=−∞

δ(Ω− Ω0 − 2πl)

cos Ω0n π
+∞∑
l=−∞

{δ(Ω− Ω0 − 2πl) + δ(Ω + Ω0 − 2πl)}

sin Ω0n
π
j

+∞∑
l=−∞

{δ(Ω− Ω0 − 2πl)− δ(Ω + Ω0 − 2πl)}

x[n] = 1 2π
+∞∑
l=−∞

δ(Ω− 2πl)

Periodic square wave

x[n] =

{
1, |n| ≤ N1

0, N1 < |n| ≤ N
2

x[n+N ] = x[n]
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+∞∑
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anu[n], |a| < 1 1
1−ae−jΩ

x[n] =

{
1, |n| ≤ N1

0, |n| > N1

sin[Ω(N1+ 1
2 )]

sin Ω/2

sinWn
πn = W

π sinc(
Wn
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0 < W < π X(Ω) =

{
1, 0 ≤ |Ω| ≤W
0, W < |Ω| ≤ π

δ[n] 1

u[n] 1
1−e−jΩ +

+∞∑
k=−∞

πδ(Ω− 2πk)

δ(n− n0) e−jΩn0

(n+ 1)anu[n], |a| < 1 1
(1−ae−jΩ)2

(n+r−1)!
n!(r−1)! a

nu[n], |a| < 1 1
(1−ae−jΩ)r

Aperiodic signal DTFT
ax[n] + by[n] aX(ejΩ) + bY (ejΩ))
x[n− n0] e−jΩn0X(ejΩ)
ejΩ0nx[n] X(ej(Ω−Ω0))
x∗[n] X∗(e−jΩ)
x[−n] X(e−jΩ)

xk[n] =

{
x[n/k], if n=multiple of k
0, if n 6= multiple of k

X(ejkΩ)

x[n] ∗ y[n] X(ejΩ)Y (ejΩ)
x[n]y[n] 1

2π

∫
2π

X(ejθ)Y (ej(Ω−θ))dθ

x[n]− x[n− 1] (1− ejΩ)X(ejΩ)
n∑

k=−∞
x[k] 1

1−e−jΩX(ejΩ)

nx[n] j d
dΩX(ejΩ)

x[n] ∈ <



X(ejΩ) = X∗(e−jΩ)
<e{X(ejΩ)} = <e{X(e−jΩ)}
=m{X(ejΩ)} = −=m{X(e−jΩ)}
| X(ejΩ) |=| X(e−jΩ) |
^X(ejΩ) = −^X(e−jΩ)

.







Some Laplace Transforms
Signal Transform ROC
δ(t) 1 All s
u(t) 1

s <{s} > 0
−u(−t) 1

s <{s} < 0
tn−1

(n−1)!u(t) 1
sn <{s} > 0

− tn−1

(n−1)!u(−t) 1
sn <{s} < 0

e−atu(t) 1
s+a <{s} > −a

−e−atu(−t) 1
s+a <{s} < −a

tn−1

(n−1)!e
−atu(t) 1

(s+a)n <{s} > −a
− tn−1

(n−1)!e
−atu(−t) 1

(s+a)n <{s} < −a
δ(t− T ) e−Ts All s

[cosw0t]u(t) s
s2+w2

0
<{s} > 0

[sinw0t]u(t) w0
s2+w2

0
<{s} > 0

[e−at cosw0t]u(t) s+a
(s+a)2+w2

0
<{s} > −a

[e−at sinw0t]u(t) w0
(s+a)2+w2

0
<{s} > −a

un(t) = dnδ(t)
dtn sn All s

u−n(t) = u(t) ∗ · · · ∗ u(t)︸ ︷︷ ︸
n times

1
sn <{s} > 0

Properties of The Laplace Transform
Signal Laplace Transform ROC
ax1 + bx2 aX1(s) + bX2(s) At least R1

⋂
R2

x(t− t0) e−st0X(s) R
es0tx(t) X(s− s0) Shifted version of R
x(at) 1

|a|X( sa ) Scaled ROC
x∗(t) X∗(s∗) R

x1(t) ∗ x2(t) X1(s)X2(s) At least R1

⋂
R2

d
dtx(t) sX(s) At least R
−tx(t) d

dsX(s) R
t∫
−∞

x(τ)dτ 1
sX(s) At least R

⋂
{Re{s} > 0}






