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① (b) V= R2 is not a vector space

over F
= IR using the

operations

(x , g) + (
a
, b)

= (✗ + a, ytb )

✗① ( x ,y )
= (2. ✗ ×, 2dg

)

For example
④ fails .

The 1
element of

F=lR is 1 .

And,

7-① ( 5,3 )
= ( 2.1.5 ,

2- 1. 3)

= ( 10,6 )

so,

7-① (5,311--15,3)
So
, ④ 10W -_ w

WE IRZ

fails to be true .



①(c) V= { ✗ c- RIX > o}

is a vector space over F-- IR

using

✗ ④ y = ✗ y

and

✗① ✗ = ✗
✗

pro
Note that if

×
,yell and

✗ c- IR ,

then ×, y c- IR
with X >by > 0 .

Thus
,
✗ toy = ✗ y

EIR with ✗④y=Xy > 0
.

So
,
✗ ⑦ y EV

.

Also,
✗①✗

= ✗
✗ ER and ✗

✗
> 0 .

So,
✗① ✗

EV .

④ Let × , yell .
Then, ✗

④y=xy=

=yx=y⑦✗



④ Let × ,y ,
ZEV .

Then
,

✗ ④ (y④ 2- I = ✗ ④ yz = ✗ (yz ) = (Xy )
2-

= ( Xy ) ④
-2 = ( ✗④g)④Z .

④ Let 8=1 .

Note that
170

and so
7- EV .

Also,
if ✗ c- V,

then

✗ +01
= ✗ - I = ✗ = 1.

✗
= 7-④

✗

Thus
,

I is
the zero

vector
J
'

in V.

④ Let well .
So
,
we R

with

w > 0 .

Thus,
2- =

EIR with

2- = ± > 0 .

So
,
2- =

EV .

And ,
wtoz-w.tw = 7-

= I. w = 2- ④w

¥e"Zero"vectorÑiÑf



④ Let well . Then WEIR

and w > 0 .

The 1 element
in F=R is 1 .

So ,

7-① w =
w1= W .

⑥ Let we
V and a ,bEF=R .

Then
(ab ) ① w

= Wab
=
Wba

= @ b)
a

= a①
Wb

= a
(bow )

④ Let v , ,KEV
and a c-

IR .

Thena.OCV.tk/=a0(vivz)--
(vis)

"

= v.
" vi= v.

"

⑦ vi

= ¢0k)④ (aovz)



④ Let a.
be IR and we V.

Then ,

( a + b)
Ow = wa+b= wawb

/ = Wa ④ Wb

=@w/ ⑦ (
bow)

in F-
- IR÷.is the
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