2. Let V be an inner product space. Prove that for all z,y € V, ,P “
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3. Prove the following inequalities.
a) acosf +bsind < (a®+ b*)'/2, for a,b,6 € R.
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1. Let V = C(]0,1]) be the real vector space of real-valued continuous functions on [0, 1]. Define

an inner product (-,-) on V by KPO\\

(f,9) = [ tf(t)g(t)
a) Find an orthonormal basis for W = P(R) C V.
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2. Let V be a finite-dimensional inner product space. Suppose P € L(V,V) satisfies P? = P.
Prove that ker P = Im(P)" if and only if P = P*.

T Le odisnd operader & P. Tk & DEFWED 4 e m‘%“&' (Ponipm CUPS
(—":_—>3 gUHﬂSE Uod-  keP= QMP)‘L for o o,
Nole Lhodk @—P)-'U cker P fo-awy v
bfe '\>.(1_-P).'\)=<P-—FL)U=D.
Honce, <’Pb,(1,\>).u>=o fom oy v oond W

= { s, FUNW=o ,.
=> ﬁk(l—ﬂ-\)zo £ ovy v = Fk:P*P
TQE(I} kK one YW,
p= PP = T=P
(é’% I _QOA' ™ e g T"‘@Q\evexse_woij.
B PPt Pp=p-PP > PEP-°
- <'\;~> 'P*(I'P)\J>=o - o v, H e reshick v o be (cer-P,
. Pw, (T-PVD =0 oo W prves (P, V=0,



2. Let V = My, xn(C) be equipped with the inner product (A, B) = tr(B*A). Let P be a fixed
invertible matrix in V, and let Tp be the linear operator on V defined by Tp(A) = P~LAP.
Find the adjoint of Tp.
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1. (True/False Jeopardy) Supply convincing reasoning for your answer.
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Every orthogonal set of vectors in an inner product space is linearly independent.

Every orthonormal set of vectors in an inner product space is linearly independent.

(f,g) = folf(t)g(t) dt is an inner product on C([—1,1]) (the real vector space of
real-valued continuous functions on [—1,1]).

If z and y are vectors in an inner product space, then
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[z 4+ ylI* <l + [lyl°

The product of two self-adjoint operators is always self-adjoint.
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