
Homework 7 .

1
.

 Xtz  Is  a factor  of  Xb - x4tx3 - Xtl In Zpfx ]

⇐7 -2  is  a  root  of  xo - x4tX3 - xtl  In Xp
c⇒ p | ez )

6  
- (-274++273-(-27 +1

⇐>
p 143

c⇒ 17=43

2
.

since 13-2×1+1=0  in 215
.

 ⇒ 1  is a  zero  of  x3 - vxtl in 215
.

⇒  x3
. 2×+1 has  X - 1 as  a factor

×2 +  X - I  ⇒ × ?  2×+1  =  ( x - D  Lx2tX - 17 .

Compute -

× - 1 |×3-2×+1×3
- xu

÷2- vxtl
XI
- X  41

Remark : In fact x3 - 2×+1 = ( x -1) ( x -25

2  is also  a  Zero  of  x3 - 2×+1 .

You  may write  x3 - 2×+1  =  ( x - 2) ( x
'

- 3×+2 ) in  this  case .

3 .

' Consider  arbitrary degree  2 polynomial Ax2tbx  +  c  in Th ex ]
.

a = 1 es be degree 2 , so  there  are  2×2=4 polynomials  In total .

( t.IE?x+.*IYYTE
.

⇒  

tnuiliiinttumgreeapobnmiamznxs

. similarly ,

there  are 2×2×2=8 degree 3 polynomials  In Zlztx ] .

×3 ×  0  is  Wto ✓

||×g3yYj

,

× ° -  -  -

|¥¥L¥' ✓ ⇒ there  are } degree } polynomials

× o .  -
. ×3+  xtl ✓ In Zlzex ] without URO

×  1  Is  zero ×3 -1*2-1×+1 × 1  is  Wto



4 . (A) . fcx ) :  =  x4 - 2×2 - z .

f- ( 2) = (1+53)
2  

- 2  ( Itf ) - 2  = (1+25+3) - (2+25)  -2  =  0 .

Consider  the evaluation  map $a : DFXT → e

gcx ) his g (2) .

Clearly lflx ) 7  c- Ker  $2 .

fix 's  irreducible and QFX ] Is PID ⇒  ( fix >  Is maximal ideal

⇒ either lflx ) >  = Ker  0/2  or Ker  0/2  = DFX ] .

1€ Kerfs  ⇒ We have Lflx ) 7  = Ker  0/2 .

⇒ fix is  the minimal polynomial of 2
.

⇒  By the main theorem  of  Evaluation  map  and deg ftp.4

We have 1M$ a  = { Lot 42+422+623 1 cit Q } .

By 1st Isomorphism  theorem ,

DH ]/(×4 . zxr . z > ¥ { co -142  ten  22T ↳  23 | Ci  E D } .

( b )
.

f 12 ) = 24 - 222- z  =  0
.

⇒ 24 - z  22  
=  2

⇒ 24.2¥ =  1

2

=>  2 ( 23¥ ) = 1
.

⇒ 24  
= # = - 2 +  I 23


