. Sin ‘TI*K) '
Anm: Nodeca sive:ens defin'bion:  sine,(x)= 75‘9( = sinc (M)
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2 Fouriertransformen for tidskontinuerliga funktioner

2.1 Fouriertransformen

2.1.1  a)

X(w)

/ x(t)e_f‘“tdt — / e~ Wte—iwt gy — / e—(a—i—jw)tdt
— oo 0 0

[ o—(atiw)t r | 1—e(atiw)T
( )

—(a+Jjw) |, a+ jw

b)

T ) T _ 1 — ela—jw)T
X(w) = / eMe Iwt i = / elamiwltgqy — =~
0 0 —a+Jw

2.1.2

o8 1 2
X(w):/ x(t)efj“’tdt:/ 4efj“’tdt+/ 2e Wt dt

—00 0 1

_ —jw __ —j2w
e L e AR
—jw —jw Jw
Anvaz /'/E\’_ ser Ae'k ui sowt ot uﬁ\’ﬂd«t}: inte 32//er\€8r w=0, effesory Yddw 'zf?/]'&rvm o Vigmuaren
plir woll @or w=o. Dock — owr wen ldter w=0 ( den Brete tutegrelen, altervetivt Maclaurenutveck|er
2.1.3 &xpov\cn'HQHW‘&r‘nz H ,svcmL‘l':S -EE'[IQ-Y: och seden Leter w=o S: er\mfﬂs X(‘)) =é.
x(t) = % /DO X(w)el*tdw = %/ (X1 (w) + Xo(w)) e/t dw

—0o0

dir X3 (w) och Xa(w) [Zw?)fﬁew deSinieras, en/('ﬂ% nedans

AX,(w) A X (w)
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2.1.

4

1 [ _ 1 [t _ eI2t _ p—i2t  git _ o=t
= z(t) = — 1.9ty L 1. edet gy —
x() 27r/2 e w+27r/1 € o 2 7 + % nl

sin(2t) + sin(t)
Tt

- :z_slw_(ﬁ—ﬂ%;), + 1 sfw(%%)
- v T Z
™ .

=
= —-sincy | — | + —-sincy | —
T T . -

Anm: Man kan naturligtvis #ven berikna x(t) genom att dela upp inverstransformintegralen
i \tidsintervall:
/AN
-1 1 2
[.o+])
-2 -1 J1

XZi‘) v JG—Q&'VH(QQC‘ em)r‘ﬁ”f Wt’c‘qu:

z(t) = rect(t — 5)

4.5 5 5.5
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A
! NSAVAE
[X()] = ISIV'CN<.277~)I
----- T Y T ! Y T ~=ees s > W
—6m —4r —2m 27 22w 3-2m
—~
=27 /pulsbredden
A
B (ej skalenlig) arg X(w)=-bwtm
~
107 da sing, ;f"f)<0
: : : : > w
—Ar —2m 97+ 2 4
107 1|
—207 + -~

o o )
(%r wFd ar sy, (%,r) = sn(r ”’*)= (%) —o {r w=*aT, i, ET,. )

= w2,
2.1.5  a)
1 [ . 1 [wo . _ 1 [eiw(t—to)]“°
o) =5 [ Xpetao= o [ 1o o = o {67}
21 J_ oo 27 J_ 2m |t —to) ]| s,
_ M(: e e — o)) = Lsine (2206 - 1)
7(t — to) T v T
b)

1 00 ) 1 0 ” . «wo - .
x(t) / X(w)e!dw = — / 1-e72 -e/¥dw —l—/ 1-e772 e/
0 ™

27 o 2 o v :
=j =7
B Jj ewt 0 ejwt 7@0 B 9_ (ejwot + e*jwot)
2 jt —wo Jt 0 B 21t
_ i 1_ glwot 4 g—jwot 11— cos(wpt) Sonm s Aihsow svaret V: vppal it L12
a wt 2 N Tt s: e'a_/}cr u‘é&"&d&"‘; aven Lo £=°.

Med #=0 ( deu Q@ns%ck [Mﬁamlew,
eller elber en /*{“)mmvlafved,(ll'ns av
cos-terwen { gvered, gd ecwilds X(0) =0,

2.2 Egenskaper hos fouriertransformen

2.2.1 X(w) och X;(w):



.21 X(W) han L(géf‘icl«ﬂ«s som K(w> = Xl(“-”‘y) -;—)(l(w-l{), C}I“ X[/W): f\@C%(%.‘
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A Xi(w)

Y
&

Tab. 3:13 (sincy (at) = sinc(ant) <= Lrect (32)), med

1 w 1 1. t
Xi(w) = - - - rect <27T_ %> (a— ;) =z(t) = —sincy (;)

Tab. 2:9, frekvensskift (z(t)e’°! <= X (w — wp)) ochr X(w) = Xl(w+l‘l) + )(,(uh’{) ger da

. _ jat | —jat 9 ;
x(t) = 1 (t)e M 4 21 (1) =2 931(15)% = 2x1(t) - cos(4t) = —sincy <—> cos(4t)
T T
2.2.2  a)
0 . T . efj‘*)t 0 e*jwt T
X(w):/ 1'€_jwtdt*/ 1'6_]wtdt2 |: : :| . |: : :|
=T 0 —Jw | _p —Jw |
0_ jwT _ —jwT 0 - _ 47
— .e e 2j (1 = cos(wT) — L gin? <£> Y/ Xlw)=0
—Jw w w 2 w->o0 [
s Jortvien '&«rcn
-A'“svuc‘l: ?ee
k) VPPt 2.1.53,
t
Tab. 3:12 = rect (—> <= Tsincy (ﬂ) w
T 2
Tidsskiftning (Tab. 2:8): z(t — tg) <= X (w)e Iwto
Hzcar x(t) = o (t+ %) —zy (t— %), dir zo(t) = rect (%): />

A
1

|
S
IS




2. FOURIERTRANSFORMEN FOR TIDSKONTINUERLIGA FUNKTIONER

2
= (T sinc ( )> sin< ) = 4—jsin2 <£>
w 2
—bln(TT TT
2.2.3  a)
X (w) :/ x(t)e 9t dt
dX(w) _ > d —jwt _ > - —Jjwt
= = —/Oox(t) e dt—/oo x(t) - (—jt) e 7*0dt
o (e
dX (w)
tx(t
= —jtx(t) <= T
b)
s 1
Tab. 3:5 = e~ - u(t) <= ,
a—+ jw
Uppgift a) med z(t) = e~ - u(t) =
Inre derivatan
o d 1 1. 7
—gt-e %yt — =
Jee u<)<:>dw{a—|—jw} (a+ jw)?
Dve.  t-e7® - u(t) L
(a+jw)
2.2.4
Tab. 3:22 = cos(wot) <= 7 (0(w + wo) + §(w — wp))
a)

m(t) = cos(1000t) = M (w) = 7 (§(w + 1000) + 6(w — 1000))

15

Anm
Se Vo evc\:ur
svaret p8 opps! «“’C °\>-
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A M(w)

Uy N iy

—1000 1000

b)
m(t) = 2 cos(1000t) + cos(2000¢)

= M (w) = 27 (§(w + 1000) + &(w — 1000)) + 7 (6(w + 2000) + §(w — 2000))

A M(w)

2T 2mh

—2000 —1000 1000

2000



