Product to Sum Formulas

sin o sin 3 :%[cos{a —B)—cos(a +;3]]

cosc cos B :%[cos(a —pB)+cos(a +,8)]

sin o cos 3 :%[sin{a +B)+sin(a _rﬁ)]

cose sin :%[sin{a +pB)—sin(a —,8)]

Operation

Time Function

Fourier Transform

Linearity

Time shift

Time scaling

Time transformation

Duality

Frequency shift

Convolution

Differentiation

Integration
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j;F(m) + wF(0)8(w)

sin’ 6 = %(] —cos(26))

cos’ O :%(I-FCOS{ZE’])

sin(e + ) =sino cos f +cosasin B

cos(a £ f)=cosacos f Fsina sin f3



TABLE 4-2

Fourier Transform Pairs

Pair Comments on
Number x(t) X(f) Derivation
t
L. H(T) T sinc 1 Direct evaluation
2. 2W sinc 2Wr H(ﬁ) Duality with pair 1, Example 4-7
t
3. A(;) 7sinc? 7f Convolution using pair 1
1
4. exp(—atu(t), a >0 a4 12nf i2nf Direct evaluation
1
5. texp(—atu(t), « >0 e Differentiation of pair 4 with
(a + jinf) respect to «
2
6. exp(—-alr ), >0 ﬁﬂﬁ Direct evaluation
7. e~y Te~ " Direct evaluation
8. o(t) 1 Example 4-9
0. 1 o(f) Duality with pair 7
10. a(t — 1) exp(—j2mft,) Shift and pair 7
11. exp(j27fyt) g~ £ Duality with pair 9
12. cos 2fyt 38(f = f) +38(f + £y Exponential representation of
. 1 1 cos and sin and pair 10
13. sin 27f,t ZS(f—fO)—?jS(f+fo)
14. u(t) (j2a)~! + %5(‘}‘) Integration and pair 7
1S5, sgn t (jmf)~! Pair 8 and pair 13 with
superposition
1
16. - —j sgn(f) Duality with pair 14
- 1 ™ x(A) _ . .
17. x(t) = ﬁf = dA —j sgn(HX(f) Convolution and pair 15
Tl_—
18. > 8(t — mT,) £ 8(f— mf), Example 4-10

m=—x

m=—w

f=17
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