Q1 Time Manipulation and Fourier Transform

Wednesday, September 2, 2015 5:36 PM

In this olst.ns'\';or\J Fhe signal 2(t) is wnot anidc& A:fgc'\[ .
Ohly +s Foorier '\'rans-Form X (£ s (J\e'H'CA-

g
w = AN L

The s'ujma] vnder consideration is )/L’c) =a€.(‘+'z’c) =ae(—2L‘\:'Z)).

Fiesy let's cong.der %L'\:) =x_(—zt) =&La_t) where a=-2.
By The time sca\'mj onrar'l'/v of +tre Foorier '\'fans-cofﬂ'\J

6t Ex() 14xT)
G.=-2

Nex\'/ rote tThat y(_'\:} =ﬁ(_‘t—2)_
Recell Yhat e sh'.¥'\"m3 doe> noYf c\nan3¢ tre W\ojv\'u'\'uég o‘(‘

tre Fourier Yramsform.
Hence, 1Y (A =) elsh)). scaled verticaly by a facte o‘Fg:
no etfect because X(F£) o\veo«:l)/

(-—-é)\\ ) o wccﬁc-'\'; ve .

In coﬂc\usioh, \\f{-"c)\t\%x('_é)\ =lz\x/ e~ ded \, toll
e x pen o Vi20nTa
b/a factor of 2

Yime vever<a

¢ 1:— 'Y (A

K\; — £

-10 -5 3 ¢
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Q2 Cosine Pulses
Wednesday, July 18, 2012 3:43 PM

The main puUrpose of twis on'olcm is Yo see the sfed'fum
of the cosine pu\sc.
I

aka. RF Pulse, fime-limited )'-nuso(clJ f.Alte duvation sinu s0id.

The ,ou)scs vndev consideration 13 of the -Cofm

{cos(_z/f/,’cij t, 4t <X,

PU‘) =
o. Otherwise.

We wnote Yhat plb) con be ;x(rcsxbé as pl¥) = cos(27/t) x v (b

1
where  vit) is the V(,C'\'ar\au\ctr Fvlsc on the time :n'\'cfval [_*,J*zJ- ——{——l——:lat
7 2

V\lv'.'\-:,\j i oia Yhis form wvmeMes Y clear that wie moy view P(,t) as tr

moévlo.né sicjna.\ whose vtk s the mcssaﬁe (or e moéu‘u‘\'inj siy\a\)-
TIn which Case, we (Cen now a..pp\/ whet we know oboot modolation:

Tn time AOW\&:AJ rlt) s mu\'\".f\ioé b)/ COs(N]/o"?).
CIH ‘chﬁs. Aoma;nl RLA) s S"\':""'CA Yo 17[,, (ar\J sc«:-\cd \9/ i)

In par'\"-cu\ov) PLA) = 1— LK(./‘/o) tR(Fr 7[»)) K

So, tre Vemou'n'm:) task is Yo ":?'\c; R(£).

Recall  that
T~
: >
eo-_ 1 11 . 05 £ oo XUE)
— _Z ! "
z - 1/z‘ .
v T sinc LF/T)

Heve, T=%,-%,.
rl&) s Y Fime-hitted version of tre eett) above:

oc&t— t—“—g——'-t

Moveovev,

rit) =
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B), e TYime-shift rro'oev'\yJ

= trte - ttt
J/f/)'/ 1 J/T/(. v )
R(#) = e X =e (Ety)sine (TALEt0) A

Becowe | %) =1 e Lnow that |R(A) = |X(£2).

Winh thiy, we con c:)o‘\' Tre expression for PLA) (:fom =< .

Now/ back fo the 05\)651"-0"---

(a)
(e 4)
1
[a-]
[aN-1
- ||
Flo-v\ —p o0z
MATLAS o
02
-0 4a
” I‘ ‘l
05
3 -z A o 1 2 3

t

(a-é) WHeve, /O=‘$ ¥.,=-1, ond t,=1.

7 1 b4
A&
Trevefove, R(£) = 2sinc (27F£) A
and  PL#) = sinc (27 (#-5)) +sinc (27 (#+5))
(au-4k)
From —
MATLAS
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tb)
(b.i) Heee , 7,25 (same) , t,=22, 0nd t,=x.

7} Ac
- 6 T¥
There -cou.) _R(F) =€ v 2 sincC (277[)
)67 -5 -)67 (#+5)
omd PLE) =@‘) é{ ) slnc(ZF(_/-S)) +&0 (’ $inc
(b.is)
1 .
05 h A
Q
Erom 0.5
MATLAB, 1 1 2 3 4 5 6
Seconds
]
L, 08
Eo.a
£ o4
0.2

IN=}
=)
oo
&
IN
LX)
o
[
B
o)
e
=)

Frequency [Hz]

LL’ML) The ‘'x” morks above cre (a\cula'\'cd "‘\um thre anal)/f.'cal
solvtion in part (b.40. It oavccl with what we %o-l-
in part  (be4d)
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Q3 Tone Modulation

Thursday, July 14, 2011 4:40 PM
(4-0v) mlk) = cos 10007% = cos (27 soot )
'—7;£= 500 2
Recall thatr +re s‘occ“'r(.un of cos (_2/)'7%17) s Diven b)/

T4

T
-4 | £

(-]

>/

So, the spectrom of mLlx) s 3;\/60’\ L/

I
T = 7

- 500 | 500 > 7 \:H%]

L,{,.lo) Recall Yot He spectrum of wm(t) cos(2/7fcl_‘l;) is 6{venl://

—;_-M(,f—ﬁ) + %M(?l-l-?ﬁ )
T T miftr MLE) to v lefr \,), 7€
shify M(F) to +he rignt by £ .

iy

|

The so™~e eXrlana:\';on o.n'\'\u to ?av‘l‘r (2£) ond («i) o> w~ell.

Herve, #, = 5ooohz

> A [H2]

~5500 |

- 5000 J1
- 4500 |

“uS5o0 >

s000 |

g500 —

(€h.a)  m(¥) =2cos(10007 ) +cos (20007 %) =2 cos |27 s00t) + cos 27 1000 )

7‘1 fl—
4\

1 L
e ] [ s

-4000 - 500 SO0 4000 ’7[[ .]

ECS332_2016_HW_3_Sol Page 5



(¢i-b)

(Aly.0)

A
i
TT I
Lam [N
T AT - NP o T I > A [H2])
200 084 00808
558 83 §505 o
fhm:‘r* Frinb o
a0

ity = Cos (100076)
—_—
part (4.a) = cos (27 (1500) t)

from (_A':-\))J mo\'\".(’\fca.'\".on \:)/ cos [2)7(1500)'\';) in Pt tiwe
domain is the same o sh'n-H-‘mj te spectrum

conYenT lo)/ T 1500 RHa ond vcf'\'loa\\/ Scc‘.\inj

by %
A
1\ i T } T +—t %/[H%]
o o ¢ °© o 3
o 8 & 8§ 3 ¢©
" A S N

LM. )O) Heu/ we mu")';f))/ a?m;a b/ cos (2” SJOOD t‘).

So, the spectrom Lrom (amv.0) 0 hidyed )07 rgoooHg end
scaled vert, ca\\y L)/ .12_

1
3\;[\;1/‘,{‘5:.1.\};}1\ > £ [H2]
£3iid 18583
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Q4 Integrations involving sinc function(s)

Thursday, January 22, 2015 6:38 PM

From the Fourier '\"msro«m review in \cc‘\'vu, we lave seen  several inhru'\-:ns '\n-\-gora'\':on.

In ':nl*\":cu\avJ

co e - Fohe -° A‘***
JG(/) df q0) jngt: ¢lo) jar_u-);H;J’c = KX(J)Y"M) 37,

~-c0 - .

Ir this ue)'};o-ﬂ) we oUse thea Fo evaluate iﬂ+¢9ra|s i~ volvia Sinc -(-\unc'\';on,s_

Note That direct iv\'\'etjfa'\‘;oﬂ of a sinc function iy difficult. However, its Fourier
1—1ms-|:orm i a simple rac\'m%».;\qr fonction whichk b e_ay ‘o evaluate ov intecrate.
"\'\nere-Cov/e, when we see  any inteqral coa-\-q:r\irxcj Y- ‘Fur\c"':d'\J we Lirst check whether

we cor Fe.f'(:orm +rve ?r\-\corcd-'.o—\ ian arother domoain.

(ar) In twis part, we need to evaluate Js:'\c (/5 duc . NoYe that o-\'h-\ooﬁk voriakle

-
or ~ ¥~

-~ =

e’ s wed l«evel we  Can simp\/ Cl’""se it Yo t

(4 ‘F .
Next, in class, we know Fhot 1‘-_\'\?‘51—"! ) — T, S”‘C(”T°7f).

\_N\/
ek &(£)
So, by & above, e hove [ Tosinc(7To7) d/ = 4(e) =1
Ce |
od ence Js..c(zf'm") d4 = T
- oo
Hevcl 7 To =/E_ Thcf&‘(:ove/ T,,"_/_E.
7/
Tr which case, -_—"_-0 = /_-—77; .

RBefove we solve ro‘r'\s LL),(_c)) o d (_AJ) we should note trat the i~tearals
-\-\«emsdvu suagcs\' s'I'/on::)))/ rar we shoold afor A< X A ( Parseval’s theorem),

(b) The in'\'p_gvo\.\ 19 a\vcaé): of +hre -Cof'n SX(/) ‘(*U[) Af where
~274 %23 B —'Zif(?.)
e ‘)z sinc(277/) e ’ G(F£)

-27¥x9) . -y227 (3)
e zs|nc(z”/) = e G(./')

/

¢F) = 2s§nc(27/’/)

XA

YA
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From #&# (Parseval’ theorem) , we knows thaY e can evalvatYe the

]n*eﬂra\ from }ac(.t) 7*(1:)A‘t. So} we vl fiest -(:iné 2lt> ond )’U”-

-

tre Fime -shuftia roperts we lnowe oy
B g prorerty e

X(#) = &—J Y 163) AN lt) = f)L’c -2) ond
274 (5) <~
Y(Ff) = ) —— ylo =9(t-9).

Next, 'F'YOV"\ 1L\tl ¢ ‘!zg] L T, sinc (”To/) ) '9), f\uﬁ‘j“’\j i T, = 2_, we have
—_— w
9Lk A&(F)

- gt = 1]l £4]).
G(F) =2svnc (2775 3—-—- 2 [

T"‘C/L'CD'/C e o vq_a\*-vo-\ufré. [*. 2)
’ % So_ conJu ation Ve L{—’y)

no g-‘ c'\' o~ I”f

[acur)/*(.t) dt = X‘j(t ) f)@PJ‘ 5)dt r—‘] \j

. —0e Xf—’

non- 2evo fm'h of These {:w\d' 0ns do not ovcrlar.

oo oo

Thefcl:ou) Fheir rvoelut.‘\' = O.

[~ ~]
= JO dt =0
(€) We vse siailar '\'cc.\«ni%uc to Far‘\' ). Heve, we need to evaluate
oo
j X (A NS whee x(h s sinc (J5£) ond Y(F =sinc (7).
—on Note that becawe Y (A TS

vew\-va\ubé) R =YUH.

From & & A (farseval’s fwneovem) , We can veplace the »'n'\'c.jral L/Jac(t-))/"u-:cl't.

Next, from 1[1t1¢2] = To stac (7T #),

o=

—
we have _ZET 1[]t—l 4 2%7] -— S:f\C(_CID).
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Thcve'(:ovej
Js:nc(c,f)sinftc,/)4f= X \[\ﬂ‘c]i'l[m 2d+

= f x vv‘\lf\ {C11CL} -IL VV\ [, {C. 2},
c,

ﬂ\ c, Y C\('L
'\ Heve, c,=2 /5, ¢, =/3.
- SoJ h-c ;n'\'cglﬁ‘ ;.s I_ N = _Z
& [7 />

-\
Ld) S;f\c(C 7[) L -LC'Z‘I[_H:l 52%'7]
lc.=77
sinc (74) S5 (k144 ]

. )27 o
Siac (f/'(;‘-/o)) _l e/JZ”' t 1[]{\ éjz_] L)/ the ‘FIG%VM(,)/ —sk'\""\"\ns ?'°(°'+/'

B), A pc fx (l’wscvnl', -\-\-¢ov4-) > e ;r\"\'ec\)vn‘ 1S ™t Sawe as

T 7t -)2 N —yam (A7)t
S 6,)2 ! 1[1H$-\z]e) 1[1 1¢ild =51[_\t]$-’,—_]e Ty
i —_———

Note that the loyt iateqral theve
cxac‘\'\/ Flhe same o3 tre Fouriev Yromsform of WLk

evalvated at / f /
SH(A-A) = sinc (T(A-F£))

I-F /.‘-—7[,_ 1S an in*Cﬂe-’J e~ e if\‘}tbfﬁ-‘ 5 o, Heve_J 7(;-7(1 =5- —9—;- = _3;. .
. . '5”—
So, T in+c3vu\ 1S sin (£7) -l .-z
—_— = Y4
27 d

ECS332_2016_HW_3_Sol Page 9



