An GPP)*CCJL»/\ 2 ehminhon theory
s the  implatizaton poblam:!
Paranciine_ c)esmphm of verely ~» C*-F"\vg P<>|)’\0M~’J

Bemple 8

Gonsder a cyrve. (the Peiskd ewhic)
=$(E, 62 63) : e RS R®
In thy e an  implait decriplon 15 ealy to Fnd:
\/:\/(g—xzj 2—X3>
For 4 mre comphcted cx&mpk_/ ns
the. surface W oF 4l tegaar hnes 12 4
At (528) ) Me deavtve w £ s (L 2k, 38D
(o Pe trgat Inc (pamminecly) is Gven by
S (&+5, tr+2s, 3+ 3£%)
Define.
W= {( L Bezts, B+ 365) 1 bseRI< R?
Gind  Considen F’/PaPzémlt’S/Y/ﬂ/Zj :
p= TS
P.= L=k -4
F; = £+38%s ~ 2




COMMIﬂg a Gvcbrer bayy B 1=¢p R P3>
N He lex ofder, v Aind
9,= T +s —x
g, = S -xt+y
L
g = (<F-9s + 3
3\-« = (Yj*-%) 3+ 0y
3 = x2~F) 5+
- '
% = ly-2)s +r, L a
9? = )(32 -‘3"(231~ % Ky}+‘93* I &
werr 3, & Rlxy,2]
Henee
L =Tr Rlvy =]
= <><32-— Tf,xzjl_ %Y3-¢+33+£‘21>
So &t gt W= WZ(V(P\/Pz,&)> < VCIZ).
USma The Extenson, Theolerm  we. Can  test for wsto.
Engon Thorn & Cls,~xy,= )
g, =+ - = =l#0 => portl Sliuy exkas

e ClEsxy2]:
g, =kt _ = £, =\ 2D D pahc) s bbn eshnd

Mene et lect over € we wocld hene
W=V(g,) c C’



Whet goot over [R7?
By the Exhagon Tharen o (@4, a.)e MR cL>
?}a./aze ' Such thet (a\/auaz/aq/a)_\é, \/Z,I)/ 3>
p= Exs-x =0 = G+ay =aqzefe
Pz>{.7'+?,l:§ ~y=0 = 0;2‘“2"»51 =G, /R
2= bs-(—?l,zs —2=0 > &|}+34.z&) =Gee B
Solung the  poly nomial Sysien
Im(a,+6,) = Inlar2aa,) =Enla 332k, )=0
we find
Im(a)=Tnlc,)=0 = &4, ,4, &R
(n feck e Gabner basy In lex wih ver<ble ord~
Rela, s Rela ) > Tala)>ITnlay) s
Rele)) Inlan) , Twla)«Tniay), Tmldn)’
Henee W= V(97> ale ser R



Theoremy 21T (Po)ynom\‘al Tmpb’ﬁzah0/\>
let K be an infate Reld,
let P: K™— K" be a  olynomel mapping
ic. P=(p.__p,) wih exch peKlt, ._b,7]
let L=< %-p, __x\-pa>C KL &mx,__xp ]
Let Tp=Inkle_x,] be the m—th Climnctin 1deal .
Then WAL) cK” is the snale vonely wntoming FK™).

ProsE
CO"S'&J\ the COMMMZW:_ 0‘\4‘9&4

/ \"‘
- K"

where L(l:,7 ) = Lo o PUttn), _ palti, )
Let V=VLT) = (k™)

= {(t./,.,/ ™, Pt(bl’7t0\),_ ,/Pn/ﬁk,/‘e«))’ Z:‘,vt‘,\ek(}
= 9gmph of P:k™sic™ ”

Leame 80 = P(K™) = Tinlv) < VT,

To shov V&) s te segllest,

ler heklo _x,] be seh et h(a)=O Vae PCK™).
We negd 2 show Tht he L.




CO'\§1J'C/‘ h - K[)(P’/)g\j &5 )\é KZY; ’/Xﬂ/ tt, -2 64‘]

Wil h Yex Ofder (v\o\'c_ reversel x>t | )

Polynored  dvison oF h by  (X=Pi - ,%a=Pa) 5V
h= %(x,—p,)f,ﬂr Filxn-P)+ , Qe —n, bt ]

w\‘(fC Ao ‘}C/’n‘ oF r duanblc b)/ Xi-_%Xn

= rYé KL&..‘,/ tn] .

let- ge P(K"™) s a=(P,(b).,/P,.[b))/ be ic™
Then

O=h(c)= h(ag, b) = ¢.(ab) (a\ —P,lb)) +- .
< Gplah) (Ga~pal)) +r (b)
= O+-—0~+ r(b)
= r(b)=0 Wbekc"™
Siace K s infade , we Aein =0
and thu he Tnkic.—x,]J="Tn, |

Theorn 8IS = Imphcihzctwn algorntha
Given a Py noniasl mappiag p: kM—DK“.
D DeFiac. the 1deal
L=<X~P., i n> CK[’%»J’»«/ <i___xa)
Z) lompte o Jex Gobner bess (5

3) T he veriety V{ Gn K< _ Ynj) i
the cnalldr vesely confen "y P()(”') i



Exumple 8,16
Lons der e mhonc) mapping
R (uv) — (xy, =

xX= =6 y=—=, ZE==U

(&cﬁoc,a when UZ0 gnd \/#O)
Teyng To mec P2 yrome) imphe Fizeton, we cosld
exftind dedminclrr Gnd  Dnsider
T =c¢ vx-ul/ uy «-\/1/ Zz-u> <k D&Vﬂ%y,%j
Thes I,=TnKloyz]=< Xlgz —z">
o V(I,)= V((x’*v-??)z:)
= Vix2y-23) u V(2
Foweve~ R (u,v) é\/(k)y ~—'E.}) Y uv
sp ML) « not P smallat veviety ateming
the mage of The paeametrr 2ehon,

W\'__)guc,‘. R deFaed &0 Kz\ W/ W';\/(uv)
5> on the maqC. ZoU O = we G ik b, =,
bt polyronil computetont don'F dietly rec thic |
Soluhon » Mfrb&uc.c G new vansble v 2" "

and T Pdymomia\  celatnn E- =" =|



I greer genens !>
onsde~ a  rfipm) rePPIng
R : (&, .,{:,-\)F% (x\-’y)(n>
X; = P‘:Zt;—?ﬁ») . P‘;l%;(:)([t;.ﬁt‘n,]
ql;étu.—, tm)

deFincd on  K™W, W=V@G)o-vVign)=V, - »éf,,)
DCﬂof‘c_ q,:: q&‘ .o ?’n & K Zb‘,,,,k,,)
A/\ﬂbg ously Yo Plnowal  mappmgs
we heve the ommoltain d‘uﬁrzm

f‘l*’\

/ ~X
K™~ = K
Lt = (l:, QU:)) l
W odee an exte  Ereble h é,— !

and lonSide K{B, e/'/{'m,’ﬁﬁ n] and Th J)ajm
)+m+'\

/ \mm

K™\ W

- ( = — PLE)  padd
\.) (t) - (q,{t)/ t; Qw>"(q{@/ h»7bh)m //%%.Z_E)]

I




Theoen 17 (Rahondl lmy)na‘haahoq\

Llet K be an infate Reld
LG}' R: KM\W —> )(“ be a ralvaql mqppmj R{-‘—;—‘

whe W=V(G), g=40- 9 Let
T=LGg%—P, ~ Fo=Pn, 391>
<Kly & _ & x _ xn
let 3. =T 0ilx, oa,] be the (m)=th elmintu, ideal.
Then V(j;m)CK“ b the smellest verielp Qpiining Q(V\WB,

Post
Q(kH\W)CVUH’q) : S &

Letr V=V(T) <kt SRR
IF b elk™\W  the, J(L)=(@/ L, Qé@)é\(&%

"
To-P. ~> D) g~ Py =0 and

391~ o)y -1 =0,
v &8 ¥
(0"""‘0)/, e (&, b a)eV thn
—1=0 => b)-c -l =0 > c=4}7,) +0
7,3 ?/ 1 {b)

2P0 = Fulb) A ~pul=0 = = L7

S5 [Gba)= (k) € )(K™W).

Nece VLI)=,0NW) and Ffon Lema Eilo we geb
RIK™W) < o J(K\WY =5} (VI < \/(Tyen, )



Véjmr\) s ﬂ‘t_, Snxllest \erely a)niam":g Q[k'\\\\/).'

Led— heklaxy] be suh tar R(R(MW)) =0
We M@J 12 g}\pw T\rg,‘)' hbjl*") .

let h= ;C\«K«/ C,,(el( and cynsd— The polynomrial

h(gi-x.. . gp Xp ) = gcx g% g X
eKIx _x, b, ]
Let N=max o 0 Jolsn, C 203
“Then
g'h= 2 g’ gl =

= 2.2’ S )" @, )

=F{gx, _g.xa, t__¢t)

or cone polyromisl  Flx - X5 k. é—M>
Di\hc).r\j j o= By (X'-P‘/_7 kﬂ—'P’\) - 3GT
F= £ p)t-—= Falaq-pa)+c

wilh rsKZt:“ﬂ/e,\J,

Hgncc

?NA = WC(?,X\/, =~ Yn¥n, &~ l‘,\)(?M-P,) ot



T—)\c/\ or Békm\wj ew.)m?tg qf‘ (’(/t): (Qb)/\’> de‘
r(b)= ?N(b)‘ hb) = O

Smee. KM\W vs mFade W obleia =0,

— g"heT

Frly  “dvde by g e pbe~r Tht
h= Y g h + h (1-¢"")
e AL h!(l‘i&}/'*%*?@lf”fﬁ:”ﬂw)

&J <J

= hed nkix, _ x] D

“{: q,".?,P” s wallen s

£F= Y gFf + P-(l—w} N
F=99f mdilo <l-gy>



