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The Continuous-Time Fourier Transform
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x[n] = 2+ sin(πn/4) − 2 cos(πn/2)
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x[n] = 2+ cos(πn) − sin(πn/2) + 2 cos(πn/4+ π/4)
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X(jω) = j[δ(ω + 1) − δ(ω − 1)] − 3[δ(ω − π) + δ(ω + π)] “hr=”

X(jω) = 2 sin(2ω − π/2) “?”

%Ovm|t xOQw;Q@ =Q Q} R \}=QW R= l} Qy ’Q} R pmW |k}kL |=yp=vo}U R= l} s=Om |x} Qwi p}O@D O}vm u}}aD “7

Im{X(jω)} = 0 “hr=”

"OW=@ |k}kL ejαωX(jω) xm |wLv x@ OQw; CUO x@ |k}kL α l} u=wD|t “?”
∫ +∞
−∞ X(jω)dω = 0 “G”

∫ +∞
−∞ ωX(jω)dω = 0 “O”

"CU= ?w=vDt X(jω) “y”

Prepared by Kazim Fouladi <kazim@fouladi.ir>, Spring 2018 “1396 uty@ 11” 3 R= 2 |xLiY



4 |xQ=tW xOWpL p�=Ut =ysDU}U w =yp=vo}U

x1(t)

1

−1

0 1 t

−1

x2(t)

t

1

−3 −2 −1 0 1 2 3

x3(t)

t

−3 −2 −1

1 2 3 4

5 6

1

−1

%CU= Q} R pmW x(t) p=vo}U |x} Qwi p}O@D X(jω) “8

1 2 3−1−2

1

2

t

x(t)

"O}@=}@ =Q θ(jω) "OvDUy |k}kL θ(jω) w A(jω) u; QO xm OwW xDWwv A(jω)ejθ(jω) CQwY x@ Ov=wD|t X(jω) “hr=”

"O}@=}@ =Q X(j0) “?”

"O}@=}@ =Q
∫ +∞
−∞ X(jω)dω “G”

"O}@=}@ =Q
∫ +∞
−∞ X(jω)2 sin ω

ω
ej2ωdω “O”

"O}@=}@ =Q
∫ +∞
−∞ |X(jω)|2dω “y”

"O}vm sUQ =Q Re{X(jω)}|x} Qwi p}O@DTma “w”
“"O}yO s=Hv= X(jω) uDi=} uwO@ O}v=wD|t =Q C=@U=Lt u}= s=tD %|}=tvy=Q”

Prepared by Kazim Fouladi <kazim@fouladi.ir>, Spring 2018 “1396 uty@ 11” 3 R= 3 |xLiY


