Math 320: Quiz 4
20:00-20:50, Dec. 01, 2020

Problem 1 (8 pts, 1§43 minutes) Let V' be a finite-dimensional vector space over F, I be the
identity operator acting in V, T € £(V), and A € F \ {0} such that

V = null(T — ) @ null(T + AI).

Show that there is a basis of B in which T is represented by a diagonal matrix.
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Problem 2 (6 pts, 12+3 minutes) Let V' be a three-dimensional vector space, T' € L(V'), and
U and W are two-dimensional invariant subspaces for T such that V = U + W. Show that
there is a basis of V in which T is represented by an upper-diagonal matrix.
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Problem 3 (6 pts, 10+3 minutes) Let V' be the vector space of polynomials p: [0,1] — C of
degree at most 1,

_ 1 for j=0,
Vj € {0,1}, ¥z €[0,1], p;(z) := { : for ;'= 1,

and (-,-) : V x V — C be mner product defined by

1 —
Vp,a €V, (p,q) = /o o) 7E) d.

Construct an orthonormal basis of the complex inner-product space (V, (-,-)) by performing
the Gram-Schmidt orthogonalization procedure on (py, p1).
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