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(1)Question No.1 is compulsory. Q&Y
(2)Attempt any three questions frcim rem&mmg five questhns H
(3)Assume suitable data if necessary and state it clearly. & &
(4)Figures to right indicates ..full_ma,rks._ 2 .
1. Solve any five A e ORI e t" S = o <

(a) Explain the concepts of celumn space and nyﬂsﬁaceh Foramx
n matrix of rank 7r, state the dimensions af eolu:mn space and
nullspace. |
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(b) Let y = 3z + 5 where risa randonrﬁ %rlabi“e with mean 2 and
variance 4.: Fmd the’mgan and vaq@ge é’f 7 X

N -.s.
(c) State tlie Kalman %ltering pr@ble'm @lse“staté the 1mportant as-
sumptions: almut the underlymﬁ statevariable system.
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(d) State the CRLB (Cramer—R&g lovel bound) theorem.

R, cﬁ-

(e) Write ams rmrt m::-be 011 Whﬁéﬂ@lﬁfﬁr@cessi.. v

( ) E@lﬁm anyane m@haﬁjqr gﬁnﬁ‘ra&tlﬂn of real-valued random vec-
mean '__ngbgﬁreil ﬂutﬁa@rfélatlon matrix Ry
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B (ﬁ} Letmﬁrlﬁlﬁ Ba 2427, py = 1107, p=[220]

Check%xrhetheﬁ"ghe set T1 = {p2 P3 P4} is independent 5
Chwk wh]f her the set T2 - {p1 P2 P3} is independent. 5
(b) Wﬁte a hﬁ)fh& pﬁﬁlﬁﬂf&d}:ﬁm_’se matrices 5
(4:) Be&aasand expiamjhl ahdi norms. Find [, normofv=[37-8] 5
3 t : Sat A + w[nl nL ., N — 1. It is desired to estimate
o wthewﬂlue“ of a DC level A in WGN w(n| where w[n] is zero mean
JEA }ﬁ}xh S u{lﬂerre-fa:i:ed and each sample has variance ¢? = 1. Consider
ks t? *;;a I;Le twa ﬁsumators
| ' . ":E-_ '}
"7“16" S Fmd mean a,nd variance of each estimator. State whether these es-
»Iéx, % - 'timators are unbiased. Which one is better according to variance? 10
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(b) A WSS process with PSD R, (e’*) = 1644_16&05 - IS a,pphed P el
causal system described by the following cllf‘fereme equation .. ,. "N
[n] = 0.6 yln — 1] + z[n] + 1.25 z[n = ] Compute VRPN o SR
. the cross-PSD R, (e’) between the mﬁui and (}utput *‘a _\;‘3 N
ii. the PSD of the output. .=~ NS O I A8 ~ R, B
s gﬁ:\*:ﬂ\':_& PNV AN L _,;;- ( > L ) &
oY
(a) Define and illustrate fnllowmg staflstlcal averagea w*1th the h@lp of .
ﬁguleb - S WY
. Mean i Sta,nda.rd De?vi’alfion’ | _3 Skewness; 11.{* Kurt&fs
(b) Consider following rand{)m pracesses PR GRS, ,:*a ”*"‘; e
i X(t)=A cos(wt-]— ci)) Where pisa random va.ﬁhyble uﬁ“iformly
distributed in the interval [(J 2‘.'?) *‘;5, St
. X[n] = A CQS(wn) where Ais a G&miw rdﬂﬂom Vd.l‘lable
with mean 0 and variance 1.~ s-‘" *'5‘--\-;\.; -
Determme whether*‘thase raﬁdom processea a,reWSS or not. 12

ss with --emel‘amon matrix

;1,‘ detR,_B_r_ Ri‘%% gﬂ? £ ’% “" -
v 2R ﬂstHQ I;' » .x;f{*'T.'“'.'_'- {:-'-:':- ff 3  '3‘§‘ ’:':
. -_?-': .:_.Whew\_j[ 4%@ gg ﬂ-@"iql q;} is the eigenmatrix of R;, q; and
g qz are elge“n ?'f_; "'I___-';Ors ﬁom&‘ixzec& to unit length , det and I denotes
S ..M_:_:_;-ﬂdémrmmagrt an 1 ' \ntl’&y m&trlx respectively, A\; and A, are eigen
,,_‘“:f' | "tj R'Q. 8
e, TS

. MVEfaeSt?iinator Compute the CRLB for estimating A in
tﬁ’wﬁ)eess r{n] A+wln], n=0,1,..., N—1 where w[n] is WGN
g;h vaxla.nce o? and zero mean. 13
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