DSP Fall 2020
Quiz #3 makeup, Filter Design
Name:

Question 1:

Consider the system below, where H(e") is a bandpass filter, with passband
ripple 6 = .001 and stop band ripple 6 = .001 and band edges ws1 = .2n
wp1 = 4w, wpz = .67 wpz = .8n. The sampling rate for the idea C/D and D/C is
1/T = 10,000 samples per second. Furthermore, it is known that the filter
H(e*) has a maximum group delay of 34 samples.

x(2) Ideal x[n] | LTI System | y[7] Ideal ye(t)
—_— C/D | h[n], H(e®) —> D/C >
Converter Converter
T T

a) (1 point) What property should the input signal have so that the overall
system behaves as an LTI system with Y(jQ) = Hex(jQ) Xc(jQ) ?

b) (1 point) For the conditions found in part a), sketch |Hex(jQ)|, include as
much detail as possible.

c) (2 points) Based on the information given, could the filter H(e*) have
been desighed using the impulse invariance method? If so, specify the
analog prototype filter H.p(jQ). If not, explain why not.

d) (2 points) Based on the information given, could the filter H(e*) have
been designed using the blinear transformation method? If so, specify
the analog prototype filter Ha,(jQ2). If not, explain why not.

e) (2 points) Based on the information given, could the filter H(e*) have
been designed using the Kaiser window method? If so, specify the ideal
impulse response used in the design. If not, explain why not.

f) (2 points) Based on the information given, could the filter H(e*) have
been designed using the Park-McLellan algorithm? If so, specify
possible values for the group delay. If not, explain why not.



SESPUS. Jl(fjj i a @w St . Q{lz R P M |
O P l-n)c = 0"1-“ L (7 67{‘ e
i - J-J-;a r = (.5 ?'1(“’0(”’) ' —
i R BT 'k:ﬁ . B = e
H{edr ) 3R A jnuf als&] of 1Y JW[U
g,ﬁ,)- (£ there <5 ma alimghg  fan e J\.-,J—tw wll ns€ »
be LTC Thus gﬂﬂ fle L,M,gwdd»qﬁ X'/‘f\ showl of
be ﬂ/ww.uﬂ- faw»a(mdr& o, dould bt (s than
fzm /S‘mcj s i
- o \
L) lhqu )\ [ Tepe (=0
I"taql
0994
NT
_ Nz Qmum
L | 539
= 2% (#000)
267
3 ] = '
©s0  (B000)
- DN e e
__—-"""""‘---_..._________.
c,\ potse INVananct carot  be  wyed Lor o HPF

Ant o au{:‘aﬂ*q (

Ll é,jw &quwuj will aleeg Y =
[o A1 -&\-_J,MM-G!TXS

deW

"“'\W fronffornn rdod ani

bic -ﬂamr

D

al a;‘n"? 'Eafh:

1




0‘) lh‘lM ﬁ'?‘nr‘@(ﬁk‘ﬁbf\ LA é-{ V‘“’J 4( Calfl o

Do ﬁ e

anglos

e AR Tl

profot., pe
/ P

L) - —:rz-'“'-{’m[v:’_.\

Y&

\z )

’Jfoq%"(g!H[e""'X £ 1001  dun ENLT
\ jH/eJ“") ¢ Q.00 dn 0w (ua
Jb
( 0.949 < |H/ \} Mo 21001 e Z(omo)fm/”ﬂ‘—ﬂ—
: | AR el
\ #z C )) £ 0.0 | dn D £ ) < ’2/(6170)1“(0«:,
Na

f’) ﬁ@’f”}c‘“f" wveloss  gan qmm“z Lepre jes€ MPFg

m\ lo*; fvtbw-t.rj q,mt, LP'(" v ff‘vw _ovioidae—
B 29,‘.047 J = -flO/uﬂm(’D'QQ") = @ \
p-_ 0402 (60 ~/P§LY \
M- A-E = r_*e,_Q:,(? = 362> 1 \
2.255 ps (226 pan) _ \
e / p NPT, v, ¢ ?.K‘Ef T, ¥
Wl = s{72(n-8 5 ) (gl <)) Q
ETOWL N = fem 25

e ﬁjm-&'l? d’vufour L s Modre, piodos %';lf _;T"Th
So 4y manok be  t £ “‘::
— — Ty




Na

.Xﬂ";'wc an (ppatn 3 Ll for fe bater tanelsw,

-P) bln‘n.ﬁ ‘.tilntﬁg\ 2. (F

// 2 7 .30 D
/ - 01t /76,001 (a a0 ) \ -3 -
I . 1o s —
f 2.4 Za.rﬂ)
e i e B
L0 -

- Lu—i— qrep db{mbj oo L{;;,-L,' Q:;:,,'giﬂ (}'7'7“{),

J

R



