/.3

@the set of vectors that are orthogonal to every vector in §

ST={v:vu=0vues)




wW
. u =(cw T ot F o)
Umque +byz, + byz, + "'+bn—an—k!
Z

_Basis: {fwy,wy, -, W@ Basis: {2, 2,, :* :z@

Basis for@
wy

For every vector u,




58. Let W be a subspace of R", and let 81 and Bz be bases for W and Wl
respectively.

(a) By U B, is a basis for R™

(b) dimW + dimW* =n

4-2;)77 Let V and W be nonzero subspaces of R" such that each vector u
in R™ can be uniquely expressed in the formw) =(v)+ w)for some v in V

\H_E_,._..,__"
and somewin W. .
@ 1

(a) Prove tha@s the only vector in both ¥¥and W'.
W__
(b) Prove that dimV + dimW =n




61. Prove the following statements for any matrix A:

(a)(Row A)H= Null A | = -
)l = Null A" e Hufp E%H%[}
A

B
\n/
65. Let A be an n X n matrix. Prove that ify is a vector in both RowA
and NullA, thenv = 0. Vs

Wl




Prove that W+ = S+.

= Le%@ty finite subset of R™, and suppose that W) = Span S

= O = O

éo\f (/\DQ WQ\(\]] %
= UL\t




60. Prove that for any subspace W of R", @=(W ) Pras
W
63. Prove that for any nonempty finite subset S of R™, S )t =Span S

@ e e
&
=i

| L~
@ W= (W)

57. Let S be a nonempty finite subset of R", and suppose that W = Span S.
Prove thatm




64. Use the fact the (Row A)* = Null A)for any matrix A to give another

proof that dimW + dimW ' = n for any subspace W of R™.

Hint: Let A be a k X n matrix whose@ constitute a basis for W

AW & i

- dﬁw(\%u/%) ~+ A/JW\QZ;W Z\))— ;\f\/] —

Qmﬂwﬁ@)ﬁt @/M(qu_/j_ K{ _:itjx\

= ok [ SR A - A
= YU




OYf(ﬂ 245/\9&9\ / \mc\ :

s an orthogonal basis for R™. For any k,

59. Suppose that {v4, V3, ..., Uy, :
. Prove that

where 1 < k < n, defm@
{Vk+1, Vk42s - Uptisa

= Y(/WO ) = . ’

y o &MMK C\ww + CK’MAW]\:]/\
@ \/ C_W“— l< LNl
DUt e (V) b el J
CM (V\_k) yf\r\;ro &/Q/Q wé\/\/

— d/ﬂ,\,\\/\/l R\/\/_»\(L)
o)




67. Let W be a subspace of R™.
(a) Provetwat@ O ( =~ C (CTC > C j
(b) Prove that (Py,)! = REVYE Lm/\,g
(0\) I —r o
ey - g od)c
W = (T e T
/ l (e )y - p,




67. Let W be a subspace of R™.

(a) Prove that (Py, )% = Py

—

]C_T

- C (e

(b) Prove that (Py,)" = Py,
(P = (C<(—TCJ % CT<>
- C )\(CTC@ . C7QU7

= <<CTC> - C7<
CQCTC)H#CRT*FW |



72. Let W be a subspace of R™. Prove that P, Py,. = P,.Py = 0

p\/\/ = (QT<>4Q7 C W bagg

k= BOBTBY B Bowty b

Pui P - @

= 13( Bﬁ%f@ﬁﬁcf(ﬁ( =
w0 Wil




72. Let W be a subspace of R™. Prove tha@;@( PPy = p

(wtz) ME <n
Pwlpw W U “7 Vec Lo

= PWLE& \\j bCWC\/g
h PWLBL%_ 7€ L
O O

: E\Aﬂ + O



73. Let W be a subspace of R™. Prove that Py, + Py,L = I,,.

e w2 L
wﬁ\/\) lé\/\f\# (P\/\/—{‘ R/\/i@ MQRV\

?/v LR fﬂC<P\/\I + P\/\JL) (w+ 2)
- CQGQYKT = Pow 4R+ Ru ¢ PA2
cRER) R x k

I ~
-—

——




