
Homework10 solition

(a )
A * =IA + A * ) (( )* = E ( A *+A **.

= ± ( A
*
+ A ) = A

,

A 2)(
*
=

2
A - A *) ((* = - i( A *- A*)

= ± ( A - A* ) = A
=

A . + iAz = Ʃ ( A + A
* ) + i

·
2 A - A

*))·

= I ( A + A* ) - I(A - A* )

⼆ A

a It' sreasonable .

A = A . tiAz where Ai
*
= A

.

,A
*
= Az

A* = A 1 tiAz)
*
= A

,

*
- iA* = A ,

- iA 2

Analogousto the def of complex number

x = atib where aib ER

π= a -ib = a - ib = a- ib



( b )
if A = A .

+ iAr A * = A . A== Awhee

A = B 1 + i B 2 where B

*
= B , BE = B2

then A
*
= A - iA ={

A
*
= B

1
- iBr

{ A +A *=2 A
= 2 B

2之 Az = A . A* = 2iBz

ie Hr = B .
Az= Ba

Thus it' smmrereasonabletodefine A , and Ar

t be the real and imaginary pert ofAs .



① weprove w . +wi) = win w=

. fx E w
.
twil

5
,wehave< xy >= 0 VYEW .

+ W=

Then Cx , y ) = 0 VYEW . cWtW = ie x ε W ,

I

similarly , xEwt .
Ths xEWI ΛWi

a Vx E WI Λ W
:

L

xG W
,

t
, so <x . y ) = 0 tyEW ,

λ ε w
:

=
So <x =0 V εwYYy

ty ε w . + w2 ,

≡ Y .
Ew

.
. Ye ε wz at y =yityz

<x , y )
= < x , y .

) + < x , y = ) = 0

se x ε w , + wi)
⼆

② we prove w . nw.
)

" = W

,

=+N

:

By 0 ,
we have wi + wit) == w. i) = nw:

)

By exercise 3 ( c )
,

Wi = wiI Wz=
w

wi++ wt = n++ wit) )C
=

Therefore
wi++ wit =wi ++uz)(

)

( =wi"
(

nwi
"
= w

.
nw
.( )

=

( )
:



ca ) ency
to cdheckwiththedefof innerproelut .

cb ) < ei
, ej >

= 点 eicn) -

jtu) = 录 " in - jn = j
o sei } ,

"

iso的thonormalmbcetof V

VOEV . S = { n : σ cn 3 to } is a finite set

Then σ= Esocn ) - en ε spanc { ei} ,

"

)

Thuefoe. { ei},
"

is an orthonormal basis for V
.

( c )

( i ) ifCEw ,

then e = t - tane
. foromeaiant

Thenarttan -) 4
, taze = + - tanen = 0

since {eien } C {ej }

"

的 L
. I

.

we hove art … tan - 1 = ar = … = an = 0 which s imposkible .

S0 e. ¢ w and thus WFV



Cii )

ENEWt
.

we have < r
,
σ n > 0 fw n ≥ 2

v
,
e ) ←= - < v,en >Vn ≥≥ )e

i.
e
vc " ) = - vcn ) Vn ≥ 2

If vc . ) to .

,
Then Vcu ) t0 tn ≥2

.

which implies VEt ,
ontradiction !

Thus v )= 0 andvcu ) = - vc ) = 0 Vn≥ 2

Ie N = O E V .

Thus WI = { 0 }

we oncdudethat wt V = { 0
}
+ =WH)

上

Therefre .thietw
isfinite - dim is essential

in exercise 13 ( c )



VNEW .
≡ ! w ,

EW and wzEWI

st v = w .
+ Wa

T ( r ) =wAnd

tx , Y ε V ,

≡ ! x,Y .
Ew xriyrand Ew!

st x = x . tx =

T (x )= x ,

{ y = Ytyz , T (Y ) = y ,

T(x ) , y=< x, y
>

= < x. , y ,
+ yz )

= < x 1
, y 1
" + < x , y

)

召忍。

= < x .
, y .

>

= < x . , y " +< x 2,

Y "
召
。

= < x . + x2 , y .
>

= < x , t (y )
≥

Therefoe T = T
*



a T islineur
.

TCcx . + xz ) = < cx . + x2 , Y ) Z

= ccxn , y
' + cxry) z

= c - < x , y ' Z( ) + < xx , y . z )(

= C . TCx . ) + [ ( x2 )

. V x, x2 EV .

Tcx)
,
xsxig.

z ,xs

= < x , Y )
. < E

,
x2 )

= < x , >… y

) z, x 2

= <x . , x 2
, z) < )

= < x
, ,
T
*
(x =)Txa .

)
,x

T
*
( x ) = < x

,
z>ympliesthat


