
USN W 18EC44

100

(08 Marks)

itia::rj,rrdq. .i=j'

Fourth Semester B.E. Degree nxa{fution, Dec.2L23llpn.2024
ffi '\"

Engineering Statistic{b.:$ Linear Algebra
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Note: Answer any FIVE full questionSx'tlf\osing ONE full ques a&{rom each module.

,;:;j+.']rModule-1 '**..''

a. Define a random variable ari$ pfiefly discuss the foll..qwing terms associated with random
variable. J - ,"-

(D Sample tpa#q6 tury ,ls** "'

(ii) Distribute fiTlh#ion. '*'.I

(iii) Probab{flitry inass tunction. #

(iv) Prob#llif-f density function. (06 Marks)
b. The pdf for ra.qdo variable Y is given by,

r/.,\_J*t.sq.*r'), o<y<1 .d,trtr/ = 
[0; otherwise' : r,E,

(, Wfrat are the mean? r*Nr, ;-o "
1ii; what are the mean of square? "*,'kl(iii) What are the variance 6(ttie random variabt6Yfr*&- -"" " ". (06 Marks)

c. Define an uniform randffiSariable. Obtain {h*bHaracteristics flio'tFain of an uniform
random variable and usinr$nhe characteristic fu4ction derive its mea4ariil variance.

& 
rn' 

.r*l&..t """'-.. 
' (08 Marks)

" 
"OR

a. The probabiliti.tlttriity function of a'qnilbm variable 'x' isiefined as,

lK.e** x>o p:

f (x)=i ''.'^'* i.q x < o' ffiu )*' ,ffiF'
Find ""d n. ur* * '-

G) Constant K. ,rui*}": ,,,*l;s

*ffi.,,I"1my pG >l): - 
"=-,.;**;.,,,- ltiil r(x > f i-;-

(iv) P(x < iffii! '

b' Given the data in the foll

c. Define Poisson distiibution. Obtain the characteristic function of a Poisson random variable

(lv.) r(x < l,l}is-;][ 
, 
j:

Given the data inthe followins tabltili
k il^-q 2 J 4"\ ;r_,5

Z,* 2.ti 3.2 4.8 5.+ 6.9
P(Zv\ 0.19 0.22 0.2G ,mJ8 0.2r
(i) Plot the pdf and th4milf of the disc
(iil Write expressions-'f@i t?Q\ and F:wnte expressrons

;\

respectlvely.

and using the qhssii,teristic function derive its mean and variance'

rrete random variable z.

2(2) using unit delta function and unit step function
(06 Marks)
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3a.

b.

4a.

c.

Module-2 .,,,.' .,

The jointpdf f,r(x,y) =C, aconstant, when (0< x <2)dfild*(CI < y < 3) and is 0 otherwise.

(i) What is the value of constant C? "'*q''u&'

(ii) What are the pdfs forX and Y? ,u,**5= 
-"

(iii) What is Fxy(x, y) when (0 < x < 2) andu(S < y < 3)?
(iv) What are F1y(x, oo) and Fxv(@, yX "%r' 

J,i(") Are x and y independent? ,q-d[s (10 Marks)

The mean and variance of random variaQfe-g are -2 and 3 ; the meatafid variance of y are

3 and 5. The covariance Cov(xy) : -,!.flmWhat are the correlation ciiefficient p* and the

correlation E[XY]. ,.* I il (06 Marks)

Define correlation coefficient of{#Hldom variable X and I.'Snio* that it is bounded by
limit+l. :" (04Marks)

,,.,+"y*,f lqrl

,,,,... oR
The zero mean bivariut"e.iddlm variables Xr and Xr. 8'the following variances :

Var[X1] :2 and Var[Xr6ffi 4. Their correlation coeffitient is 0.8. Random variables Yr and

Y2 are obtained frgfl, d' ,., ,s$

- Find values for Vdi,,5V11 , Var[Y2] and CO6Y,pllY2l (08 Marks)
b. X is a ranffiovariable uniformly distributed between 0 and 3. Z is a random variable,

independdffifX, uniformly distribu{ed$etween +1 and -1. U: X t Z,wbat is the pdf for
U? , 

+',,, "=i:r - :::::i;,iiir . (08 MarkS)

c. Expl6iit$rieflythefollowingranforqvariables: .,.,'s;,.

(ii) Raleigh Random-.variable. ' i ' (04 Marks)

ii,uq@. Modulq#ri..**'
a. With the help of an exarirple, define Random process and 4#,.e"i*ss the terms Strict-Sense

Stationary (SSS) and*".I/ide Sense Stationary rySS) associatedhiffi arandom process.

,-; ]dU' : ::::rr; ,"i (06 Marks)
b. Two jointly r,rt.id$ dense stationaryflregdbm process have $d same functions of the form

x(t) - Acos(yoi+0) and y(t):j.P&t(ilot+e+$).,{F,,ry,a, B and $ are constants, 0 is the

randorq*v.diiable uniformly d.is,1r*.ffid between 0 tffiu Find the cross coffelation function
P.,,,/t\' r /O6 Mqrks)Rxv(t);*- (06 Marks)

c. Define: e Autoconelal.i-dffiflction (ACF)aof 'the random process X(t) and prove the
3." ql .'mr,

followingstatements: t:; ,:.".s
Q t.ril' ..dr,. '\

{*)= ACF is an eve.&iFu*tcflton. "

r;$,l,(ii) If X(t) is ffiffC with period T, then in the WSS case, ACF is also periodic with'-i,fti) If X(t) is pp,nipdG with period T,.then in the WSS case, ACF is also periodic with
period T. (08 Marks)

"v
,a::.t .:;ii, ln, ,,r*.,""1

.,ilii,ii, 'i .-:l$U'$' OR

a. A random"pibtess is describedby,"

Where A and w" are pffitants and where 0 is a random variable uniformly distributed
between * n. Is x(t) wiilorsense stationary. If not, then why not? If so, then what are the

mean and the autocorrelation function for the random process? (06 Marks)
b. x(t) and y(t) aroglb-mean, jointly wide sense stationary random processes. The random

process z(t) is,"i r,q"! '

z(t) = 3x(t) +Y(t)
Find the correlation functions Rz(t), Rzx(t), Rxz(t) and Rvz(t). (08 Marks)
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c. Assume that the data in the following table are

obtained from an ergodic random process. Estimate
and 6 ms, where At = 3 ms.

t8EC44

windowed sample function
ion function for t : 0, 3

(06 Marks)

7 a. Determine if the following set of
u1 = (1,-1, l), u, :(0, l, 2), u3 : (3,9\

l-r o ol t-o o r&] j l-o o ol
''=Lo 0 0.1'"=Lop*ffnou':Lo I 0l ',' * (05Marks)

u1= (l,-t,l),ur:(0,1,2),u3:(r,g\$ry *';4. (05Marks)

b. Determine if the following sets ffit*ibrs are linearly indepffiknt orlinearly dependent :

,1. t$

n::6fu" "F'

Modr#k-4
:ars ffi be basis forR3

L0 0 0l L0_4 $ry Lo I
c. Apply Gram-Schmitt Brygd$'to the vectors v1 =

obtain an orthononga forv3(R) with standa

' :"6 [t 3 ""91
,;i! "-, I I

(04 Marks)8 a. *"T,* Runk of the matrix o,o;L- t_ 
;l #eb. Solv#W: b by least squares uo8",,@H the projectiom ofBilffi to the column space of A.

[r ol lrl .

^-l^ ,l^-r*-lrl tn(ri!^tsr,.\

,, %* r,9#ffi'

e=10 llandU=ltl ,, *n,"ffi " (06Marks)

Lr rl Lol q#\.

obtain an orthonoTmrt"#tbfs forv3(R) with standard"ftaderproduct. (10 Marks)
qtrb

nit{h \ 
^^ 

,,

,r*.-qu " -. .(iil Symmetric n"affind its propertieq * (04 Marks)

I q 2 -21 *'l' 
/'$o*-$'h'

bj,:-fo = [--, ; ,',]:|-drf;'l,** varues "n#;rronding eigen vectors ror matrix A.ad: 
lz 4 iJ'-

,qs "'

,Yz: (t,l,t) and v3 : (1,2,2) to

.enmux&:.;*NI;-"-"' (08 Marks)
1L r:::: ::' -- - 

-Lc. Factor the,rtibiri* A into P-IAP iiffis diagonalization and hence find Da.

[tl3l rtt
A=ll 5 ll (O8Marks)t-l

:l *,rxo. ir'

-(i) Rankffity theorem * ^# -=(iD Gffifuhmidt orthogonfi/aUori'nrocedure. +=="'".-' 
(10 Marks)

. '::!' * ffifarru-s *# *
, {'qhdlT pe,. \",

(iI=;,*'Cofactors of thedeGi*ninant' . * """'

fr,.",'lrlYt&, ,

,,i..
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(04 Marks)

(06 Marks)

(10 Marks)
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