HOMEWORK ASSIGNMENT 3

Name: Due: Monday Feb 24

PROBLEM 1: STRANG 3.1 #9, #10 PAGE 128

s and subspaces.

This problems tests your understanding of vector space
in the set but 1x may be outside for some

(1) Find a set of vectors in R? for which x +y stays

x in the set.
(2) Find a set of vectors in R? (other than two quarter-planes) for which every cx stays in the

set but x +y may be outside.
(3) Is the set of vectors (by, by, bs) with by

why not.
(4) Same as above, the set of vectors with bybebs = 0.

(5) Same as above, the set of vectors with b; < by < bs. ,
tx ¢8§

DS=)\(7°*D\ R, §- ore 'ln'tca,eysj )%x:ctlb) e S ) Lt b
D.) S':{(X":D\ xX=0 W A"*OX‘ -ilnm x=L1Ls), j—’-lﬁ'l) pS’ x.{.j ¢ S

3) Yes

— b, a subspace of R3?7 Briefly explain why or

Ans:

oy 3= (0.8 xey=tll) 4

5) Mo X=U-2.3) e§, -x=(LuD es.
M« Thee an be quite diffuene constitttlons ofor () ard 2)

PROBLEM 2: STRANG 3.4 #1 PAGE 163

Describe the column space and null space of A. Also compute the complete solution to Ax="

2 46 4 4
A= 2 5 7 6 ,b: 3 "
235 2 5

& C(A)= Span Li (E)
five wmpie AR = 3o (33 51101 (4))
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HOMEWORK ASSIGNMENT 3

PROBLEM 3: STRANG 3.4 #8 PAGE 164

Which vectors [by, bz, bs] are in the column space of A? Which combinations of rows of A give
the zero row? Answer these questions separately for these two choices of A:

1 21 111
A=|26 3], A=]|12 4].
025 2 4 8

- L=l -k
i - (2 y = @9 B0
1473 00 ¢

PROBLEM 4: STRANG 3.4 #18 PAGE 165

Compute the ranks of A and AT (these might depend on q). Show your work!

1
2

B
A=|11 2].
11¢g

[Io l
X'ﬁ 0 U
-

(I C(/-—L

o f =2, venk(A)= ek (A=
“J( 942 WH)L(A)cranH/%T):S‘

Ans:
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HOMEWORK ASSIGNMENT 3

PROBLEM 5: STRANG 3.5 #2 PAGE 178

Find the largest possible number of linearly independent vectors among

1 1 1 0 0 0
-1 0 0 1 1 0
v = 0 yVa = -1 yV3 = 0 y V4= w=l] y Vs = 0 sy Ve = 1
0 0 -1 0 —1 —1

Explain how you found this number.

Ans:

!

D\. ey Uzg are /Q;r\eaj)& ;“4'12%(1%’1'(. a$ Can L& ean L-J‘
‘jﬂ (; :) (3 oﬁktt‘i'j n 'Guu-—v(m.}l._

o -] 0
6 o -

Nnow Uc{, = V- O\ - vS' = )US-_ ]}( , ])6

50 *ELQ maxL,Q num\w./ o+ /&'W‘@ WuL,/LLK lM’L el toV3
u 3.

Decide the dependence or independence of

(1) the vectors (1,3,2), (2,1,3) and (3,2,1),
(2) the vectors (1,—3,2), (2,1,-3) and (-3,2,1).

= UB’ UL.

PROBLEM 6: STRANG 3.5 #25 PAGE 179

Again, explain your answers.

Ans: 27 3 | 2 l 2 3
_|7 Ly | o -5 -] — 6 ~§ =]
L 31 o -\ -F% 0 0 —-‘.’é

60 by e ol inslopunlew
L2 | 2 =3 b2 =3
-3 ; 1| —> (0o 1 1] —7 o 1 =]
2 3 b - 7 0 0 d

n &u['t- 7}\-% }j)_* ]}B:O £o ﬁLa’VQ /Q[nea»ﬂzf JQFMJM_L

PROBLEM 6: NOT FROM STRANG

'I:he vector b = (4, 20, 14) equals —3u+v+ 5w where u = (2,4,13, v = (0,2,2) and w = (2,6, 3)
Can we do any better? Does b lie in the span of u and v alone? Explain why or why not. '
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HOMEWORK ASSIGNMENT 3

TR /O'mea% ndpon Lont

but. W= Ux

Ans:

so b= —3ut O+ TW
= Byt @%Yt u- LB'\

= g\u&—éL}-
%’h«{vx wt onyg e o wit U

;¢ to e)(t’\ftés L) _

PROBLEM 7: STRANG 3.5 #20 PAGE 180

the plane x —2y + 3z = 0 in R3. Then find a basis for the intersection of that

Find a basis for
(Hint: both problems can be expressed in terms of finding nullspaces of

plane with the xy plane.
certain matrices).
Ans:

: 1) - \s bais
Y. 2 &m We_ }ug ( \0 | :
| —x 3 X = 1, we e jl; ffvﬁé

0 o | 2“
‘Jﬁqmls MS‘@ \ a LMES~

0
PROBLEM 8: NOT IN STRANG

All you know about a 3 x 5 matrix A is that it has rank 2. Compute dim N(A) — dimN(AT) +
dim C(A) — dim C(AT). Explain how you got your answer.
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foblen 2
At a 3IXY  motnx with Yan}z Q2

Gomprcta olim N(A) — dlim VAT) + dimdA)~ ol im CCAT>_
fﬁ?ﬁﬁn Vj,r\j _

B%,‘bﬂ\t ({-W\DQDLMWCJ —f?L&W -rf /Qt'uea/ al}aéﬂfa

dim V(A) = 5= w—‘\): 52 =3
ol im C[A)“ Y(A)

dim V(A7) = 3- ru&)—— 32=]
om (A7) = r(AT)=

§o. our S‘um:—S—Intl—l:Q.
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HOMEWORK ASSIGNMENT 3

PROBLEM 9: STRANG 3.6 #3 PAGE 191

Find bases for each of the four fundamental subspaces associated with A.
[01234] {100}[01234
A=|01246/=|110{|00012
00012 01100000
Ans:

Qa vo n —
)= 7 LY

bes b C(AT) = poat vov i PREF = L ) L

1

By VLA noe (X092, W), we have
X, %, w an ”6'@- vaviable . o a)»qce,CsL'aL

l 0
(0) U2 (g
0 ( °
0 0 &
0 ! o) ) ]
] © o

for WCAT), . C"W‘t"“‘& M= (—-1 o

| = \
“’f]f\m nll = Yow  im - RREF WF“‘CL’&) +he Zvid

vow i A awhich s (_L)
51 /V(AT): %’ah (_[_f/)

wH— O
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