
Written HW 2 Solutions :
la)

Let A = I:) be an arbitrary 2--2

matrix- jet B -

- ( 3:
"

b:)

AB = (anbiztaizbzz@Jazbtazzbzazibizzzbzz.J
BA = (Ibiza

bi , are t biz Azz

bz, bz,a,ztb€)
Gives 4 ego in unknowns bn

, biz , baibzz

D ¥,
t a ,zbz , = hiya, tbizaz ,

⇒ a ,zbz , - az, biz = O

D ai, biz taizbzz = bi , 9,2 + biz Azz

⇒ (a ,, - azz) biz t a ,zbzz - a ,zbi , = O

D Az, by tazzbz,
= bz , all tbzzaz ,

⇒ az, bi , t (azz - ai,) bz ,
- 92,522



D azyb , z t a¢bzz = b.21912 tbz#z
⇒ az,biz

- a ,zbz , =O

In matrix form
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O Az , -9,2 O

bzz

-
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O 92,

- Giz 0
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⇒ b
, ,
= bzz , biz = be

,
= 0

So general form is

B -

- ( Bo § ) , BE 112 .

g

lb) Recall from Iec S . that a subset is
a V - s . if and only if it is closed under
add I scalar Mutt.

Also recall U men a v. s .

So we must show Z cnn.am ( IR) is
closed under t

'

g scalar Mutt .

+ : A
,
B E Z ⇒ Ac -

- CA j BC -

- CB

f C E M
Mem .

( AtB) c = Act BC
= CA t CB

= c ( ATB )



So ( AtB) E Z

Mutt: let L EIR
,
A E Z ,

then

⑥ Af =L (AC)
=L ( CA)

= c. (LA)

SO LA E Z .

By our theorem
,
Z is a v. s . #



Za) Let A .- ( ca f ) then

AA =¢t labtbdf
Dtd Doto )

want : = O

D tf b -

- o or c - o
,
the corresponding

entry will be zero
,
so assume

not . Then

at d '- o ⇒ a = - d .

D a
"

t be = o = d 't be

⇒ a
'

= - bc

2 ha
⇒ b = - ay ,

C fo

9 Two free parameters
of



So if c fo

A = ( d
- FI

B - a ) , B fo

or :

A = ( g g ) ( corresponds
to B -

- o )

§ HW Prob if we get far
2b) No such matrix exists . This was enough

a mistake .
II

Zo) Let
a b c

B -

-( d e f ) then

g b i

pb to a (at b) tpc
BA = ( ! I I Be t f aCdte ) +pf

g t i Ph t i
acgt a) +pi )

want

= O



a t c = o ⇒ a = - c

d t f '

- o ⇒ d = - f

g ti
-

- o ⇒ g = - i

pb to '

- O ⇒ b -

- c -

- o so the

eq is tree up

⇒ a =o

Similar to get

a =b=c =D -
- e -- fog -

- L -

-
i = o

- B -

- ( o! ! ! )
⇐



3) Recall from 21A that if fig are
continuous

,
so are f- toy

'

q LfVLE 112 .

Therefore I is closed under t
'

g
scalar Mutt.

We verify ① -80 from lecture 5

① Let f. g. bed ,
then

( f-(x) tgcsc))thCx) = f-(x) tgcx) th(x)

= f-(x) t ( gcse) th Cx))
tf k E 112

② The function 2-Ca) -- o EI and

2- Csc) t f-(x ) = f- (x) f f C- Co

f x EIR

③ F negatives , namely - f given f

since floc) - f- (so) -

- O ht KEIR

④ f- ( x) tag (x)
=

gcx) tfcx) t KEIR



⑤ t LE 112 , f. g c- O

L@ (a) tgcx )) = dfcx) t 2gCa)

tf k C-112

⑥ Lip EIR ,
then

(Ltp ) fcx ) -
- Lfcx) tfsfcx)

tf k C- 112

⑦ ht 2,13 EIR ,
fEC°

( Lp ) f (x) = 2 ( p f Cx))
ht KEIR

⑧ I Elk is the identity.
Eh


