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(b) Since t l t r :  l rat t<hvidth 87 of barr<l-pass f i l tcr  is nnch krss t l rarr  . / , .  ,n t ,he f i l ter
wi l l  kecp only thc f i rst  ha.rrnouy of , fc and canccl al l  thc ot l rcr l r ; rrrrronics in (4).
Thcrcfore thc output of thc filtcr is
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By cotnparing this orttprtt, u'ith thc original rnoclulated sigrr:rl wo slo t[at by
llassirtg thc tnodulatecl tvart throrrgh a har<l linriter arrcl a bancl-piLss filtcr wc
u'il l gct a coustant trnrplitrr<ic signal rvithout losing origirral d;ita.
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Now from (2), rve see that a,iszero for even numbers ancl thus
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Substituting this in (1) we have
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Now since o(f) is positive as given in problern 2.-12 rr.e have
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So by using (3) rve have
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By takitrg the itrversc Fottric-'r tratrsforrrr of (5) and usirrg thc rnethocl of C11rlirlc-
tion of Scluarc rvc havc

RnQ)  :  f  
- , * :  

*c*# ,  L t ' t '  4 ,"  J  - - ' t /2n IV "r'I:
1

-  / ' ) * t  { '

_  ^ -211 '

t -
( . f  _  1 2 r r t |  t )- 

,tr-- CU

Where the intcgral is just a Gaussian integral. so
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Now using (1) in Handout 10 and substituting Ao u,'itir 2zrAy we have
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By using the Taylor expansion. (7) can be rvritterr as
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Thercfore by usirtg (6) for each terur in thc abovc srrmrnation we have
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( l i )  Brrv lookirrg at t l tc pkrts u'c scc that as rve i rrcrt 'a,sc 2irA;1 the bzurr lu ' ic l th of the
rcsultiug Fi\'{ signal irir:rctrscs.
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