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1. !"#$%&’ ())*$%+"&+,# -’(&)* $./:

(a) 0’(&)*" x =

(
1
1

)
- 1"2%3’ B = {b1, b2} 4*)3&*"+3&-" R2, ’3.% b1 =

(
2
→4

)
, b2 =

(
3
8

)
.

(b) 0’(&)*" p(x) = 4 + 5x - 1"2%3’ U = {u1, u2} 4*)3&*"+3&-" R[x, 1], ’3.% u1 = 1 + 2x, u2 = →2→ 3x.

Hint: !"#!$ %$%&’()&* ) +,-)&* .(, %)%&,/0 1)!,2!03 "+’(!,!)2:

PB→S [x]B = [x]S % PU→S [p(x)]U = [p(x)]S

2. 0 4*)3&*"+3&-’ R2 2"$"+ 1"2%3 B = {b1, b2}, 5$’ b1 =

(
1
1

)
, b2 =

(
2
1

)

(a) !"#$%&’ 6"&*%78 4’*’9)$" PB→S )& 1"2%3" B ( 3&"+$"*&+)68 1"2%38 S 4*)3&*"+3&-" R2.
(b) !"#$%&’ 6"&*%78 4’*’9)$" PS→B )& 3&"+$"*&+)5) 1"2%3" S ( 1"2%38 B.
(c) :1’$%&’3;, <&) =&% 6"&*%7, /-./>&3/ )1*"&+,6% $*85 $./ $*85".

3. 0 4*)3&*"+3&-’ R2 2"$"+ 1"2%3 B = {b1, b2}, 5$’ b1 =

(
1
3

)
, b2 =

(
1
0

)
, " &"(?’ 1"2%3 C = {c1, c2}, 5$’

c1 =

(
1
1

)
, c2 =

(
→2
1

)
.

!"#$%&’:

(a) !"#$%&’ 6"&*%7, 4’*’9)$" PB→S % PS→B )& 1"2%3" B ( 3&"+$"*&+)68 1"2%38 % )1*"&+).
(b) !"#$%&’ 6"&*%7, 4’*’9)$" PC→S % PS→C )& 1"2%3" C ( 3&"+$"*&+)68 1"2%38 % )1*"&+).

@".’’, -)34).;28’63/ 2+"+%’6, <&) PB→S [x]B = [x]S = PC→S [x]C (+" =&)6 6)6’+&’ 34*)3%&’ 3’1/, 4)-
+%6"’&’ .% -,, 4)<’68 =&) &"(). A*%6’+%&’ &*>( 3 )1*"&+)# 6"&*%7’# % +"#$%&’ 6"&*%7, 4’*’9)$" )&
1"2%3" B ( 1"2%38 C % )1*"&+), &) ’3&; PB→C % PC→B . A*%-’$%&’ 4*%6’*, ("( =&) *"1)&"’&, +" ()+(*’&+)
-2/&)6 -’(&)*’.

4. A83&; V B 6+)?’3&-) -3’9 -’*9+’&*’85).;+,9 (8 ()&)*,9 =.’6’+&, 4)$ 5."-+)# $%"5)+".;> -3’5$"
*"-+, +8.>) 6"&*%7 *"26’*" 2 ↑ 2. C+)?’3&-) V /-./’&3/ -’(&)*+,6 4*)3&*"+3&-)6, % 8 +’5) ’3&;,
+"4*%6’*, 3&"+$"*&+,# 1"2%3:

A =

([
1 0
0 0

]
,

[
0 1
0 0

]
,

[
0 0
0 1

])

!"#$%&’ ())*$%+"&, =.’6’+&" D =

[
2 →1
0 1

]
)&+)3%&’.;+) 3&"+$"*&+)5) 1"2%3" A. A)("?%&’, <&) =&)

*"1)&"’& - -%$’ .%+’#+)# ()61%+"7%% 1"2%3+,9 -’(&)*)- % ())*$%+"&, &.,. ("( 6, )138?$".%, <&) ’3.%
{v1, . . . , vn} B 1"2%3, &) ↓x %2 -’(&)*+)5) 4*)3&*"+3&-" x = ω1v1 + . . .+ ωnvn.
!) &"(?’ 6)58& 1,&; % $*85%’ 1"2%3,! A83&;:

B =

([
1 0
0 1

]
,

[
0 1
0 1

]
,

[
1 0
0 2

])

/-./’&3/ $*85%6 1"2%3)6 $./ V. A)3&*)#&’ 6"&*%78 PB→A 4’*’9)$" )& 1"2%3" B ( 1"2%38 A. !"#$%&’
())*$%+"&+,# 3&).1’7 [D]B, &.’. ())*$%+"&, =.’6’+&" D )&+)3%&’.;+) 1"2%3" B.
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PB-s[X]B =[X]) + (4)(8)

aL((8y+min(s)
te= 3/14

2ts = 1 -3tz =1-
[x] =1 ty=

()+ c (8) = (p)v
Un = 1+2x = 1 . 1+2 . X

! PestIUInI] =]E

-) (s)-~
~(2)-t = 4 - 6 =-2
[P(]u = (3)
-2(1+2x) +(3)(2-3x) = 4 +5XV



Se =(b)
,

S =()

a. PB-s = ([b]([bis) = (2)

l[sc] = (2) =
t tz

Pestsp = [S], =(2)(2))
[sc]i= (e) Ot+ (1)tz =1

< (i) + 1)(4) = (2)V ↑ ti = - 2tz =2

te()) ++z(z) = (2)
=



(2)

a Pas = (6) =[bis/[bus)It)

Pe = (ies)=) =(
check : (6)(01 = (4)v
b

. Pces = (1) ;

Pec = (Pres==
Check : (-)) = (b)

Bes[X]i = [X]s = Pres[X]c
[Nei : [x]c

[X] = PceB[X]c 5X = 1 [G]/[22]s]
55x =51

lePies[X]i= &Best Pres[X]u



[X]B= (Bes)Pes[X]u
[X]p = Peer [X]

N [X] = PesIX]c N EXTB=PeIX] I

-00
C S Per=/Bes B

Per =(0) .(
(Pes Pres

AB = CD

FAB =ACD

As= C*B



PBx = (P)"=
=FF

Checks)4) =18



[D]a = (g) 2( %)+ ((op+1(8) = (5)
b = [0 %) = 1 . (88) + 0 . (86)+ 2 . (82)

PreA[X]iFIAA PBeA = (IbJalIbualIbsa =(
(d)R

t =2

(d) -ID] = fo
2(5 %) + (1)(84) +0(2) =E
I

⑫PBeALNB =PeAIXTA


