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⑪ Note that i = Zi

So
,

1 . -2=

Thus , i, are lin .

dep.

we have
that = 2 is a lie .

combination
ofi.

-

⑮ We want to find the
solutions to

a + xi +< =j

which becomes

<< ,
- 1) + ((0 ,

- 3) + ((2, 1)
= 40,0)

which gives

<
-4) + (0 ,

- 3(2) + (2( , (3)
= 30,
0

which gives

<,
0

Thus ,
+ 2(z= 0

4L- -3( + 3 = 0
Solving :

(ii) 10 :331 %/
=R 16 2001



So we get :

leading : c =
- 24

x +2 = 0
214[
C3
⑫C2

- 2 = 0 free:

⑮
② = ( = t

Q =
-2 =

-2t

Plugging this
back into

c. + ch +s= gives

-2t + ti +t =
5

for any t

For example
if t =I we get

-2 +m + 2 = 5

The rectors
are

linearly dependent
and

↑

for example
we can

writen as
a

linear
combination of t

and to as follows :

=2- w



⑰
Wa want to

find the solutions
to

c + (i + (i =
0.

This becomes

c (2 ,
- 1 ,
3) + ((4 , 1 ,

2) + ((8 ,
- 1
,
8) = (0 , 0 ,

0)

which gives

(20 ,

- 4 ,
347 + (44 ,

3 ,
2(2) + (8(,

- (3 ,
823) =( ,

0
,
0

which gives+
= 20 , 0,2

-

This gives

2 ,
+ 4( +8

= 0

[-
Solving :(
=



We get leading : 2,

E free : (3

So ,

A[
Thus ,

③ = t

② = - ( = -t

① c =
-2

- 4( =
- 2)-1) -4t =

- 2t

Plugging this back
into c+ cu +c = t give

-zt -ti +t =

for any t . If we plug
in t = 1 we get

- 2-+=

So , I , i , are
linearly dependent

and

for example
we can express

I as a
->

combination of
t andas

follows :

linear +
-

w =
2 + u



⑭
Solving Ca +

c 5= we get

< ( , 1)
+ (( 1 , 1)

= < ,
0)

which givesd
which gives

·
(ii)
* (6) (ii)Solving :

This gives
:

⑮
QAnd= =ti

6 = 0, 2
= 0

.

So, and
is are linearly

independent.

Since we
have I

linearly independent

rectors in R B = Sa , 5)
is a basic

for M?
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·
= = c, +c

which gives

(- 1 , 5)
= 4),

+ c) 1
,
k

which gives

7 - 1 ,
5) =(

-2 ,
4 +
2)

which gives

·
Solving :

(ii)/(ii)



+2
= - 1 + 3 = 2

-

Thus , plugging
back into +cab gives

v = 2 + 35 .

So ,

solveEnt

This gives[3 ,
-1) = C , <1 , 1)

+ 251 , 17.

So ,<- 3 ,
- 1)=- ,

+7 .

Mus,eic + (
= - 1

solving
we get

(iil
At(1) (ii)- 3

So,

+2= 3 + 1= 2

Thus , plugging
back into of = c ,a + 25 gives

= -z + 5 .This= 7 2 , 13



⑮
2 .
5 = <1 , 1) · ( , 1)

=
- 1 + 1 = 0 .

So , B is
orthogonal

.

However ,

llll =N =E
not length

Ill =N+ 1 =E
3 1 rectors

So
, B

is not or
the normal

ChSince B is an
orthogonal

basis we have

=+
have

:

We

=
and

=
Thus,

#
=



Since B is an orthogonal
basis we have

=+()
we have

:

=
and

=
Thus,

:
)Since []p = (5 ,-17 we know

that F = S -45 .

Thus ,
i = 5 (1 , 1) - 4 ( 1 , 1) = (S

+ 4
,5
- 4) = ( , 1

SK



⑮ We need to solve Ga+
5 = :

.

This is <[1 ,
17 + ce <1 ,0

= <0 , 07

This gives <
+ < ,
47 = <0 ,

03

so.it
This isn't

reduced but
its clear

what the only sol . is

Thus Q = 0 .

And 0 + =0&
= 0 .

The only solution
is a = 0,

= 0.

Thus,is are
linearly independent

.

Since
we
have I

linearly independent
rectors

in R2, we know
that B = S ,

5) is a

#tifor 1.
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z=
(3 ,
3)

⑭>
-+ 1

-

⑫

·
v

(e)Need to solve t=
+i .

This is <1 , 2)
= c

,
< 1
,
17+ <07
.

This gives <1 ,2)
= < .
+ 2 ,
27

So ,
<
,
+c = 1

, c
= 2

.

Thus, = 2 , <2
= -1 .



So, = 2 - 5

&e E =a +a

This is
(1 ,3)

= c
,
(1
, 17+

<1
,
0

This gives (1 ,
3) = <+ 2 ,

4).

Thus , < +C
= -1 and <

= 3.

So, = 3 , <
= - 4 .

Hence , E =
3 - 45.

s>3 ,
- 4)

-
⑮
a . 5 =<1 , 1)

: <1
,
07 = 1 + 0 = 1

Sincea. 0 , B
is not orthogonal

*Bobethmaleitea
that = -3 + 205 .

This , = =
- 3 (1 , 1)

+ 20 <1 , 07
= 7 3+ 20.

- 3) = <17 ,
37

[7-37



⑪ We want to solve < + c]+ 2 = : .

This gives
(
,
<1
,
0
,
07 + C (0, 1 , 0) + C3(0 , 0 ,1

= <0,
0
,

07.

So, ,
0
,
07

Thus ,

< = 0 , 4
= 0
,
4
= 0

is the only
solution to
cit] + ci=

So
,
isIt are linearly

independent.

Since we
have 3 lin .

ind .

Vectors in
R wa

know
that B = SE ,j , ii]

is a

Manis
for R?

#3 +] =
(3 , 1 ,

0]

nZ

Y ,

X

L



# -2 + 25 +T = ( 2
,
2
, 1

-

-2 + 25 +i

·
= (1 ,

2 , 1)
= -E + 2 + i

[i]p = 71 ,2 ,
1

-
⑪
E .5 = <1 , 0 , 07 : 30, 1 , 07

= 1 . 0 + 0 . 10 . 0=

j .T = <0, 1 ,
07 : <0 , 0,1

= 0 . 0 +
10 + 0

. 1 = 0

E -T = < 1 ,
0
,
07 <0 ,

0
,
1 = 1 . 0 + 0

. 0 + 0
. 1 = 0

Thus
,
B = [sit)

is an
orthogonal

basis .



Since

Kill =N+o + o = 1

Kill=+0 = 1

Ill=+ + 1 = 1

we have
that B = ( , ,]

is an outhonormal

↳
⑪
Since we

have me ortho normal
basis

we have
that

=+[3
Ci

And

↑E = <6 , 1 ,
-57 · (1 , 0 ,

07 = 6 +
0 + 0

= 6

- =
= <6 , 1 ,

-3) (0 , 1 ,
%) = 0

+ 1 + 0
= 1

V -

J

E .
E =(6 ,

1 ,
-37 (0,

0
,
1 =

0 + 0
- S = - S

So ,

= = G +-
Sie

(,
1
,

- 5)



⑮
Need to solve

G + 2 5 +c = 5

which is

< (1 ,
1
,
07 + 2)

- 1
,
1
,
07 + 470 ,

0
,
1 = (0,

0
,
0

which gives

<, 4, 02
+ (( ,G , 07

+ 30 ,
0
,
4) = (0 ,

0
,
0

which gives

( - ( , 4
+ ( , ()

= 40 , 0 ,
0

This gives

c-
= 0

c + d
= 0[Cy = 0

solving :

IRi
So we

get
= 0 Q ③ = 0

c
- Cz

2 =0 -> ⑳= 0[ E3 =0 Q = G = 0

no free variables



Since the only solution to

< + (2 + ci=

is <
,
= 0
, c

= 0
,
c = 0 we know

that,b,

are linearly independent
.

Since B consists
of 3 lie .

ind .

Vectors in
A

we know
that i is

a basis for
M?.

Since[=]p = <3 , 1 ,-47 we know
that

v =3 +5 -4

= 3 (1 , 1 , 07 +
7- 1
,
1
,
07 -440,

0
,
17

= (3 , 3 ,07
+ (- 1 , 1 , 07

+ 40 ,
0
,
-47

= <3 - 1 , 3 +
1
,
- 4)

= (2 ,
4 ,
- 4)

&Need to solvei=++

This gives (3 , 3 , 2)
= C ,
< , 1 ,

0) + 27 1, 1 ,07
+310, 0, 1)

so
+ 3 ,
3)



ii[
Solving :

li-)
Ente (ii)
Thus ,

= 30
c ,
- Cz

[2 =0[3 =z

So, 4 = 2

② = 0

04 = 3 + 2
= 3 + 0 = 3 .

Plug these back
into =c + c + ca* to get

v = 3 + 05 +2

Thus,#= <3 , 0 , 2)



⑮
. = <1 , 1 , 07 · (1 , 1 ,

03= 1 + 1 + 0
= 0

. = < , 1 , 07
· (0 ,

0
,
1 = 0 + 0 + o

= 0

5 .T = (1 , 1 , 0) . (0 , 0 , 1)
= 0 + 0 +

0 = 0

Thus , B
=[ , i ,2) is ·

an
orthogonal basis.

However ,

Kall =NPto = I not 13
11511:+ 0 =E

Kill=+ = V = 1 ↑

So , i is
not an

or tho normal
basis . T



⑮ Since we have an orthogonal basis

we know
that

=
We get

=
=
=
Thus /

= =E + z5 + 35

So ,Eit13]



⑮
We need

to solve ->

↳+ + Ge +( =
0

This gives

C (1 , 0,
0
,
07 + C(0,

1
,
0
,
07 + ((0 ,

0
.
1
,
8)

+ (70 ,
0
,
0
,
1) = 30 ,

0
,
0
,
0

This gives

<, 0, 0 ,
6) + (0 , 6 ,

0
,
0 + 10 , 0,3 ,

0

+ (0 ,
0 ,
0
,
2) =

30, 0 ,
0
,
07

Thus ,

<,, < ,
( ,
(4) =

30 , 0,
0
,
07 .

So, <
= 0,

= 0, = 0,
= 0.

Since the
only solution

to
->

↳+ + Ge +( =
0

is< = 0, = 0 , 3
= 0,

= 0 we
know that

E ,
En , es , En

are linearly independent
.

Since we
have 4 lin . ind .

Vectors in
RY we

know that B
= ( ,
E

,
es ,ei] are

a
basic

for I"



# Since [t]p = <- 3 , 1
,
-"
,
i) we

know that -

~ = -3 ,
+ 1.2 - 4 .Ez + +

- ey

=
-3( , 0 ,

0
,
07 + 1 . 70 , 1 , 0 ,

07 - 4 - 70
,
0
,

1
,
03

+ T .

40 ,
0
,
0
,
17

=
- 3 ,

1
,

- 4
,
)

⑮
i = (2 1 7 , 5 ,

-10)

= <5 , 0 , 0 , 07
+ (0 ,

7
,
0
,
07 + 70 ,

0 ,5 ,
0

+20 ,
0
,
0
,
-10)

= -(1 , 0 , 0 ,0
+ 7(0 , 1 ,

0
,
03 + 590 ,

0
,
1
,
03

-
1010 , 0 ,

0
,
17

= +7 +
Ses-10

Thus ,[17, 5 , -10)



⑮
En= (1 , 0 , 0 , 07

- (0 , 1
,
0
,
07 = 0 + 0 + 0 +

0 = 0

Eis = (1 , 0, 0 , 07
: (0, 0 , 1 , 07

= 0 + 0 +
0 0 =

0

: Ex = (1 ,
0
,
0
,
0) - 20 ,

0
,
0
, 1 =

0 + 0 + 0
+ 0 =

0

·
Thus , B

is an
orthogonal basis

.

Also,

Ill =N+ + i + 0 = 1

Hell=+ 0 + 0 = 1

II=+ i + 0 = 1

Ill=+ i + i = 1

Thus , B is an
orthonormal basis

.



#
The answer

is B
= Sess ,

exes)

E = <1 , 0 , 0 ,0 ,
07

= = <0 , 1 , 0 ,
0
,
0

Ey = (0 ,

0
,
1
,

0
,

0

Ty = <0 ,
0
,
0
,
1
,
07

~=<0, 0 ,
0
,
0
, 1)

⑰
= Se,e , ...

En

whereEn has a 1
in spot i

and O's everywhere
else.

-


