Sample Questions 10

. Let V be a subspace of R™. Show that
V+ is also a subspace.

. Suppose W is the orthogonal comple-
ment of a subspace V. Show that
W+, = V. That is,

(VHt=V.

. Let V be a subspace of R™. Show that

vtnv={o}.
. Let
1 2 3
—1 —2 -3
V = span 117111712
—1 0

Find a basis of V*.

[For questions regarding the orthogo-
nal projection, Sage can help you on
the computation. But make sure you
know how to do it by hand! Click here
on the pdf for the code.]

. Let

1
2

x= |3 andy = 1
4

Find cos®, where 0 is the angle be-
tween x and y, and then use the for-

mula

|x!'cose-l

lyl

to find the orthogonal projection of x
onto y. Moreover, what is the orthogo-
nal projection of x onto the hyperplane

X—y+z—w=0

S ne ®

. Note that

X
y] :x+2y+320}

V{ 7.
[}

Find the orthogonal projection of x =

2
{1 onto V. [You may solve it using
2

what you learned in class or in high
school. ]

. Let V be the vector space defined in

Problem M| and x the vector defined in
Problem [5| Find the orthogonal pro-
jection of x onto V.


https://sagecell.sagemath.org/?z=eJxdjs8KwyAMh-99itCTii1td-4h7BV6Ew9SHDg2IyrDx5_tOvbnki_5fSEEYYa7ydEVptQkT1qqbpRDxSC7UWvelJ-N3dcybQqX6rDP0fgUKFm2Rej8o8YMF4G8r4ONu2lCdD5DizC3R48H36p8VPlTIdLVrtmRB7pAAfKZ4Ey3FMxqGfKvo-L1Q4UoT3vWQ34=&lang=sage
https://sagecell.sagemath.org/?z=eJxdjs8KwyAMh-99itCTii1td-4h7BV6Ew9SHDg2IyrDx5_tOvbnki_5fSEEYYa7ydEVptQkT1qqbpRDxSC7UWvelJ-N3dcybQqX6rDP0fgUKFm2Rej8o8YMF4G8r4ONu2lCdD5DizC3R48H36p8VPlTIdLVrtmRB7pAAfKZ4Ey3FMxqGfKvo-L1Q4UoT3vWQ34=&lang=sage

