
Practice Midterm solutions

1) Note that {( 1,0 ,
o ) , ( o , I , o) , ( 0,0 ,

I ) }

doesn't work (why? ) .

Instead
,
we note that

M-
- { ( - 3 ,

I
,
o ) , ( 5 ,

O
,
t ) , ( O , I , 35 ) }

all solve the polynomial , and we also

See EM> = S since linear combos
will also solve .

Lf - 3 ,
I

,
o ) t p (5 ,

o
, I ) t No ,

I
, ¥ )

we have

- 32 t 3d t SB - 513 t 32 - 32=0

tf 2,13 ,
8 EIR

- ⇒ EM> C S

Note that M is not 2.1 . .. . .

why?



Let (a ,b , c) ES , we must check

Ca is cc) e em>

a = - 32 t 513
b = a t L

C = p t ¥2

is :S : :)
reef to ! Is ! )
⇒ don't need bottom row !

LC - 3
,
I
,
o ) tp (5 ,

o
,
I )

= ( aib ,
c )



⇒ 13=0 a = - 32+513

D= b

check

- 32+513 t 3L - 513=0 ✓

So L -
- b. 13 -- C gives a Sol . Hey



Za) Lol. since Sina ¥ Loose for any 2 Tg

2b) L. D. since sink -

- l - cos'm Tg

Ze) let

{ A. B. c.03 - { ( II ) .

. . - }
then LA +1313+80 + 3D

= ( At Bt 8 - p - 2+23

32 - 8+3 -Ltp - s)
Goal : does this equal Zero for non - zero

413,8 ,
or S ?

L t p to = O l l l O O

¥: ::S : : ÷÷÷:÷)- 2 tp - S -
-
o



¥:*::c:÷÷÷÷i : )
Rz = - I Rz

R
,
-

- R
,

- Rz
I O O 2 O

re: : :S:.info :÷÷ ! :o)~ O

O O

Rz = - Rz l O O 2 O

:÷:÷:/: : : :
'

:c )
O O O - 13 O

"

i ( I ! ;)
so the set is Lal . Har



3) We use AB for ATB .

Since Arman a v. s .
,
must show S

closed under t and ¥
"

.

+ (molt)

⇐ ⇒ CEE) -- Eteocles
so closed

x : let de 42

al : : ) -
- ( Is E) es

so S a subspace . THA



Ha) if a zero exists then

A-④ O = A
,
i.e .

A
y
- by a

iz b zz€2
,
+biz - 3 bz ,

- azz ti )
= ( All 912

A
21 Azz )

⇒ by = 0 , bzz = I
,
biz =3

b
z ,

= Zazz - l

-

depends on A
So no zero element! ④



Hb) A⑦ C- A) -- O

c- art :: %)
a
y
- by aizbzz€2

,
+biz - 3 bz ,

- azz ti )
= ( ° °

)O O

⇒ by = ay , bzz
'-0

, biz = 3 - 92,

bz , = Azz - I

au3-az#• Ic-H -
- (am , o ) D
-



Lk) commutative
au - ble 912 bzz

A-⑤B = (az, +biz -3 bz, - azzt '
) ①

B.⑦ A = ( b"
- 9 " biz Azz

bz , ta ,z - 3 az,
- bzz.tl )

So not commutative . TO

40) Associative
au - ble 912 bzz

A-⑤B = (az, +biz - 3 bz, - azzt '
)

B.① C = ( b "
- C " biz Czz

bz , t Gz - 3 Cz , - bzzt ) )
( A④B)①C =

" (aizbzz)czz

(az, +biz - 3) tciz - 3 Cz, - (bz, - Azz ti )

A-⑤ (Btoc) = (9n-(b
⑦

So not associative . I



He) Does scalar Mutt distribute over ⑦ ?

That is L ( A① B) = (xA)① (LB) ?

No
,
since

L (az, t biz - 3) f Laz , t
2b

,z
- 3

I



sat a -

- ( I;
-

da; )
B = ( B .

- Bz

Bz B ,
)

o -

- C : : )

2+13 = (
d 'tBi - ( dztpa)

42+132 2
,
t B ,
)

(LtB) U =

(act , TB .)
- cuz + Ba) b( 2. tps ,)

- d (dztpe)

acdztfz) to (Litt , ) bcdztpsz) td ( Litt , ) )
Lu = ( Adl

- Cdz bed
,
- da
,

adz t ca
, baz tdd, )

psu = (AB '
- 432 bp , - dpz

ape tops , bpztdp ,

)
we see du tpu = ( Ltp)u ! D



Sb) ( to 9) is the identity in IF
( check this ! ) IT

so) It suffices to check 213 = Ba

a- Ca!
-

a? ) is .

- Cp:'

xp = ( dip ,
- £2132 - d. Ba - 243 ,

① dzp , t 21132 - 2432 t 2. p , )
BL = (Bidi

- Bede - B , de - Bz 2 ,

1322 ,
t 13,22 - 13222 t 13,2 , )

so 213=132 in general II

d) It is ,
check all the properties , and

ask on Discord if you run

into an issue.
Eh



G) A-
'

A-
'

= I

A-A-
'

A-
'

= A-I = A

A-
'
= A

AA
' '

= A
"

I = A
' v

so [ A-
' I
'

'

- I ⇒ AZ -- I



7) Closed under t

II. dunk t II. Punk
= E!o (Lutpu)at E Pn Ex]

Under e
n

L E Laak
K -

- o

h

= -2 ( day ) x
"

C- Put" ]

4=0

④ ( I.oaa.at?...Pu..i)i-E...K..a=E..oCdutBu)xktErxk
U

= E ( die +put K ) oak
K '-o

= II.ode >ok t II. ( Bath) ate



-
- E.oa.si- t.E.pn.at??.k.i )

② Zero : f (x) = O EpnEx]

③ C- A) -

- E C-da) sole

④ Commutes since our t is same

as t in IR .

⑤ LEIF
, A.BE Rta)

L ( A t B) = 2 { (LwtBu lock

= ⇐ (22£ tdpn. ) atescabby mutt {
= at + dB

⑥ cat B) Eaux
"

= € (atB) due
"

= ? Adweek t 132 ⇐ x
"



= L Eaux 't t p E dunk

⑦
Cap ) -2 heat

le

= ? Cdp) die at

= E a Cpaa) an
£ PIE ,#

= xfzpau.ie )

⑧ I e IR is the identity. Eh


