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Matrix Algebra
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In usual notation orthogonal compliment of matrix A is denoted by

a Al
b AT
c At
d At

In usual notation for idempotent matrix A has property'

a A= A,
b A= A%
¢ A= A3

d Non-of-above.

In usual notation latent roots of matrix Ais 1 or0if

a  Idempotent.

b Singular.

¢ Non-singular,
d  Non-of-above,

In usual notation length of vector for X'=[1 2 3]

14.
b 414,
c  1/4/14

d Non-of-above.

In usual notation A denotes latent roots of matrix A then latent roots of C~1AC is
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cA.
cA-t,
¢ A,

Non-of-above.

6 In usual notation for square matrix A and B of order n, the rank of matrix AB; Tap" -

TAB->-TA+ g — 1.
Tag = Tat ¥p=— 1.
rABS rA‘i“ g — .

Non-of-above.

7 in usual notation Jrxsfsxe 1S

a
b
¥ ¢
d

Jrxslsxt = Tlexe:
Jrwslsxt = TSIrxt:

Jrxslsxt = Sfext -

Non-of-above..

8 in usual notation for centering matrix; € and J = 11

[« TN e I =

¢j=JC =20
cj=JC=0
cl=jC>0.

Non-of-above.

Q-2 Attempt any SEVEN

(1) In usual notation define centering matrix Cy.

(2) Inusual notation give three interpret of Dim(t) = 1L

(3) Prove : For symmetric matrix, latent vectors corresponding to distinct-latent roots are L.

(4) BEvaluate 1X, whenX' = [1,2,3].
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Q-4

Q-4

(5) In usual notation react and justify : £ = (/ — H)Z is solution vectors of AX = b # 0.
(6) Inusual notation A~ is g-inverse of matrix 4 if4 = AA‘A. Define g-inverse of A.

(7) In usual notation: $=X'X, H = §-5 . Write X ~; g-inverse of X and show that
XX"X=X

(8) In usual notation react and justify : for centering matrix of order n has latent root 1 = 1

with multiplicity m = (n — 1).

(%) In usual notation mean vector and variance covariance matrix of random X is

E(X) = u and X = V(X). Derive E(X X') for both cases p=0andp#0.

A In usual notation react and justify : for idempotent matrix My, y,, has property

r(I—M) _>_n"“ ?”M.

B In usual notation show that XS™X' is invatiant for any choice of S, g-inverse of

S=XX
OR
B In usual notation derive LIN solution vectors for AX = 0, where A,ym, 74 = k.
A In usual notation explain : Equation of model, Derive solution fo:: normal equation for
fult rank and non-full rank mode.
B State and prove diagnability theorem.
OR

B Inusual notation state and prove full rank factorization theorem.
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Q-6

OR
A In usual notation show that : tr(d) = X, A and lA || = iz e

B State two definition of g-inverse of matrix and establish equivalence between them.

OR

B State and prove necessary and sufficient condition for matrix A to be positive definite.

A Tn usual notation prove : The L7 y from g to 3 has property vl =inflla— Xl for
VX €S,

B In usual notation show that ryp < 14 and 1p.

OR

B Consider system of non-homogeneous equations, AX = b.In usual notation

show that [|e(X)|| = b'(H - Db.
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