INDIAN STATISTICAL INSTHIUTE
End-Semester Examination: 2024-25
3. Stat. I Year
Vectors and Matrices 11

Maximum Marks: 60 3

Date: 09/05/2025 Duration: 3 Hours

Note: Give proper justification to all your answers,

State clearly all the results vou are using,.
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Prove that D is n-tinear if and only if the integers ;.
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to a matrix of the forne Af - J and then compute its deternii-
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Let AL{T) denote the vector space of v x nomatrices over 7200 Fix
AC M AT and defive the linear map 10 M S > 0Ty by 10150

AB for 8= AT,

ta A s an elecrmvalne of 1 and only it A Is an eigemvaiae of L

Prove the following,

(bi pis the mivhnal polvaomial of 7l and onlyv 30 i the o
polyvnonial of 4 10
Consider the matrix
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Find a spectral decomposition of A of the form A = P ,( 00 1 P
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where P iz a nou-singular matrix of order 4 and A is a non-singulay
diagonal matrix of order p(4). 10
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Hint. The fivst two colmus of Find a rank
factorization A = () and obrain the eigenvalues and elgenvectors of

A from those of Q7

A form a colummn basis.
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far Show that U is idemporent (te, A7 0 Uil and ondy 1 4 s
dingonalizable and cach elgenvalune of i< G or |
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chy 1 Ui diagonalizable and A% = A% then show thar s idempo

tent. &
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Reduce the quadvatico form wo a dingonad formn of 2 e ey
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QUua) = dyus - dyuy - dyus,. a0 =0
where o, Lo Tor O for 7 - 10230 Alsos obtain the travsforaing
matrix /7 such that o - Puoreduces gla) to Qg 10
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Lot e =od 500 Prove the following.
cap e =00 then Vs positive definite.
(o, Hoe== 00 then A s nov-ncgative defindie,
(e I e < 00 then A s indetinite, 10

Him, fad der Vo= cdet A
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