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Give an A X n sguare matix A, Yoe are asked to identily a0 & ¥ = spuare matris 5 soch that
E'AE = I, E' is the transpesa of £, and T iz the = % = idantity matdy. Answer the fatlowing
queskions:

1. (&%} Give the nececsary and sufficlent ssndilion that no such & matric oxists,
2, [18%) Give a procedure which generates B wles soch zn B mattiz exists.

3 (37) I such on F voatrix unigue wheo one doos exisi? Juet answer "yos" or “no”, You o
nat have to olfTer any caplanstion.

Problem AR (259
Answer tha following gueetiome:

L (0%} L<t X ba arandenn vatieble haviog o mean poand 3 varianes o2, Lol & besome pocitive
eeal turaber. The Choebyshers inequallty statos Lhad

|
' POXN =w2 k) £ . (]
While the whovs inequality [1) halds taur, is the fellowing inequality (2} wlse trae? Brieily
exg!a.iu Mour answoy.
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2. {15%) et fiz) be the probalilily deasity fanction of 12ndom wasialle X, where flz] = 1/3

for =l 2z = 2end f{z) = ¢while z < -1 o035 3 2 Lot gl be che prolability density
function of candom weciahle ¥, where ¥ = &% Darive ala).
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S-(11let A= CS ) E’: Find Aa. (5%
13 132 3
1 4 3 1 4
_ : ; _ 23 4 7 3 :
& = (2) Find the mank of matdx A= 38 17 8 (45}

5 'If3]' Iiind E!genvalues and associated noazero eigenvecors of the matrix

A= (] | (%)

& — (4} Let the probability distribution of a random variable ¥ i% a3 follow:

X 0 1 2 3

Pri¥=s} 14 12 0 1/G

Compute E[{X-E(3117], (£9)

L5 {5} The probability density of a continuous rendorm varable 3{ in
batwesn x=Zandx=35 is By =21 1+x027.

Compute Pr{3<=X<41, {3%)
otk -1
&= 6)im* B (%)
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E— (7} Eva[uate._ 5_:_ 5 o anpi-x’ dexp{-" ) dwdy, (B




