
Test for dtaqonalitaton of  the

following linear Maps :

1
.

¢ : k2→k2 ¢( x. g) =( xty , × . y )

2
. Of :

'

RAR ) → RUR ) ¢ ( f )

-÷
1

. ¢ :k2→k2 4kg ) sixty .×→ )

Aus

:<
¢ is dtgonalizable Tf k=lR ore

.

Let j =be the basis

t={ ( Hail )
,

H
,#Then  the matrix reph of &

uw.int 8 is the diagonal math

R °

Mrld ) =( o if
)

• 4 is not diagoudczable if k=Q .

since d doesn't have etqehualuesSoe :#10 check Whether Chance ( × ) splits over K
.

( use charqcx ) to fond eegeuvalmes
)

Let B be the standard basis

f={ e , ,e2 }
.

Then Mpcd )=( I

4)



=) chavoelxl = det ( A - a )

= detl Y!r× )
= - ( tx )( HX ) -1

= -4×2 ) -1

= ×2 - z

• If F - Q . charqlx ) doesn't split .

⇒ of Ts not diagonalitable
,

• If k=R or ¢
,

Chavdcx ) = ( Xtf ) ( KR ) splits over K
.

and

the etgenvalues ot ¢ are 52
,

fz

with multiplicity 1 and 2
.

, respectively .

20
.

( compute dime
,

for each a it Kar ore )

For A =p
,

the eigenspae

E×= Kev ( d - R )

= { ( xey ) e KZ : cxty ,*y , - (52×54)=(0.0 ) }



= { ( x. y ) ←e2 :

( th )xty -0

× - Choi )y=o
}

= | ( x. g) ← e2 : X= # )y )

= { ( her ) g. y ) : ytk }

For Xi - R .

Ex = kerccotoi )

= ( ( xc g) e KZ : ( Xty , × . y ) + ( R x. Fy )=( 0,0 ) }

= { ( x. y ) #
2

:
CHR ) × c- yso

× - ur . )yw
}

= { ( x. y ) ← k2 : y=
- Choi )x }

= { ( ×
,  - ( Kr ) x ) : x←K }

.

Hence for the etqenvalne

d=f2.

dine ,
= 1 = algebra -2 multiplicity FA

= -52 y



when k= ( R or E

Hence D chay( x ) splits / k -

�2� For each etqenvalu ^
,

dim Ea = algebra multiplicity of A
.

=) ¢ is dtagoualitabk

Era Er .

¢ a

If we choose r={ ( Cen ,
i )

,

ti , ten ) }
,

their r . i , a basis for K2 and

mrcdt ( Pf )

÷
2

. Of :
.

RCIR ) → RUR ) ¢ ( f ) =fl
,

Aas : ¢ is not dtagonalttable since

dtmexf alqebnutl multiplicity of X - 0
,

the dimension of  the etqenspal W . v. E

( III"I:.LI#neIsIII . )
white is 3

.



Sol :

I
' Let Co be the basis

p={ x
'

,
x. ( ] for RUR )

.

Then the matrix repsn of Q v. v. t P is

Meui=( § ? :o)
.

⇒ charqcx) = EXP = - x3
.

⇒ 0 Ts the eiqemaiue , of ¢ with multiplicities

3
.

z°
.

The etgehspacl corresponding to a - is

to = Ker ¢

= { ax2tb×tc ← PZUR ) : 4(a×2tb×tc)=0 }

= { ax2+b×tc ← RUR ) : Zaxtb =o }

= { anitbxtc e Pack ) : III ]
= { c : ( HR }

.

(

the
algebraic

multiplicity

Hence dim En= 1
,

# 3
.

of X=°

# i


