DO THREE OUT OF FOUR PROBLEMS FROM AMS 504 AND 505
504 Question 1 -~ AMS QUALIFYING EXAM - January, 20006

Lot ay = as > -+ > ap = 0. Compute

lim (af +ay + -+ apg )t

n—0o



504 Question 2 AMS QUALIFYING EXAM

Forn=0,1.2,.... and x € ® define P, () by

: Lodr ;
P (x) = — : (== 1"

2ont

Prove that [, has n distinet zervos in (=1, 1).
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Let A be an <o matrix with elements a0 = 1020+ oy 1020- - ony which are real
)

munbers with absolute value < 1. Morcover, for cach ;. j = 1. IR

n

Z “ (378 [‘)g 1.

h=1

Show that | det(A) |< 1 and the equality holds only when the rows of the matrix are
orthogonal pairwise.

A monie polynomial m(r) is called a minhmal polynomial for a lincar operator T on a
finite-dimensional lineawr vector space Voif the operator 11:(77). defined in the customary
way TV = [, TF = T annihilates every vector in Vi e the null space of 1 (1) is the
entire space V.

(a) Prove that m(x) =2 — 1 if and only if T'= I, where [ is the Identity Operator.

(h) Prove that unless a n x n matrix A is an identity matrix. if it has an cigenvalue
I with algebraic multiplicity i, it must be delective (can not have the geometric
multiplicity o).



