Q1. (True or False) Please circle the correct answer. Each question worths 0.5 points. -
You do NOT need to explain your answer. :

(i) Suppose z,y,z are some vectors in an inner product space (V,(, )) such that

<Cﬂ,y> - <IIJ, Z), then y = 2. ‘
TRUE FALSE

(ii) Suppose y, z are some vectors in an inner product space (V, (, )) such that (z,y) =
(x,z) for all z € V| then y = 2.

TRUE _ FALSE

(iii) Any orthogonal subset of vectors in an inner product space is linearly independent.

It may Cortain Tha yeve viecter TRUE FALSE

(iv) If W is a subspace of a finite dimensional inner product space, then W = (W)L,

See  Section 6.2 & 13(c). S

(v) Suppose z,y are vectors in a complex inner product space. If ||z + y||-2 — ||.’E||2 4
|y||%, then S = {z,y} must be orthogonal.

Consdor S= 1’04, ix 3 " TRUE @

where "% 16 & wat ved’w'.

(vi) Any finite dimensional inner product space possesses an orthonormal basis.

TRUE FALSE




Q2. Let W be the subspace given by the span of the linearly independent subset § =

{u1,u2,u3} C R* where

Uy = '1 y
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(i) (3 points) Apply Gram-Schmidt process to the subset S and normalize it to obtain

an orthonormal basis for W.
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(ii) (2 point) Find the unique vector z € W which is closest to the vector 8
0 ‘
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Q3. (2 points) Prove the parallelogram law: for any z,y in an inner product space V' over
F=RorC,
Iz +yl* + llz =yl = 2l|=]* + 2[ly>

o4y i® + lix-y i’
= dxty, )x+j'7 vy, Xy
= L,y <Hy7t <y x> 4 <Yyr
Ty “ Ky > - <ljlmx>‘+ (—.nz <y, y>
2 L x,ny % 2 <Y,y

U™ + 2 lljn7
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