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Lincar Algebra

Part L. {10 points caeli)

Let V be a subspace of a veal n-dinensionn] veetor space R™. The n by n matiix A is the
projection makbrix onbo Voif

A A -x=xifxeV,

ho Ay =0ilyisiu the ovthoponal complenient of V.

[1) Prove or disprove that A% = A and A* = A il and only if A is & projection matrix.

(2] Let V Le a subspuce spanned by (LLL1)(1,0,-1,-1), (1, I-1,15.
Find the projection matiix,

[3] Let V Le the subspace defined in [2]. Find the projection of the voctor b2(1,2,3,4) anto

V.
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[4] Let A = i _ll 11 b= ; - Findd acvector x in B2 such thal the
R 4
norm || A - x — b |l is minimal.
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B et A= 1 1 =1 1. Lb=]|2] ¥ y it B such that
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Pt

A-y = b and the norun || ¥ || is mininia.

Part 2.

[1] Prove or disprove that a complex sqnare matrix A has only real cigen values if and only i
A is a Hermilian matvix. (20 poinls)

21 0 0 o
12 1 00
[2] Let A= [0 1 2 1 0
0 0o 1 2 1
O 0 0 1 2

[a] Find the L-U decomposition of A, (15 poinis}

{b] Prove or disprove that A is positive defiuite. (15 poiuis}



