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0000D0200000000000000000m+n,0000000000000000
(12)000000000000m+n,-20000000000m—-1=n-10000p;(z)~
gi;(r) (j=2,...,n) D00000000000000000000000000O00  OO0OO

24 000OO0OO

ubboooboobboobodoboobobooboobbooboobbooobd

00 2.6 mOO000 f(z) =00 0000 g(») =0000000000000000000
p(r)0 ¢(x)000000002000000000000

(1) degp(r) <nO 0O degy(z) < m.
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00. f(z) =00 g(z) =00000 2 =A0000000000000000f(z) = (z—
A fi(z),g9(z) = (2= Ngi(z) 000000000 e() =ag(2) (@) =fi(z) 00000

degp(x) = deggi(r)=n—1<n
degy(z) = degfi(z)=m—-1<m
p@)f(x) = (z—A)fil@)g(z) =y(x)g(z)

00000¢(z),¢(z) 00000000

00000 (1)0 (2)0000000 ¢(2)0 ¢(x)000000000000000 f(z)00
000000000000000000 f(z)=fi(z)---f(x)0000000000 f(z)e(z) =
g(x)(z) 000000 fi(z) 0 g(z)(x) 0000000002500000000 f(z)0 g(x)
000000000000 fi(z)0 ¢(z) 00000000000 f(2)0 ¢(z)00000000
OO0dege(z) <deg f(x) 00 0000000000000000 fi(z)0 g(x)00000000
0000 f(z)0 g(») 00000000000 f(z)=00 g(z)=000000000 000

good

plz) = apr" L+ arz™ P e +

Plz) = Boax™ '+ Ba™ 4+ Beox + Bt

0000000 p(z)f(z) =¢(z)g(x) 00000000000000000000000O000O
ooo

g™l agag = bofo

g™ gy +arag = boBr + bifBo

g™ gy +arei o 4 -+ a1 = boBio1 + biBica + -+ bim1Bo
A Am—10p + amQp_1 = bn—lﬁm + bnﬁm—l

15



gbbooboobboobobooabobooba

ao a/l PECEEY PECEEY amfl am 0 PECEEY PECEEY 0
0 aO a/l PECEEY PECEEY am—l am 0 PECEEY 0
0 0 ao al PECEEY PECEEY amfl am
0 0 0 agp a1 am—-1 am
(a07"'7an717 607"'7 Bmfl) b() b1 bn_l bn 0 . 0
0 b[] bl bnfl bn 0 0
0 0 by b bn_1 by 0
0 o --- 0 bO bl bnfl bn
=(0,...,0,0,...,0) .
0000(gs--- s ety —Bos- -y —Bmet) £ (0,...,0,0,...,0) 000000000000 Res(f, )

goooooooooog

25 UUooobbooooobobogd

000000000000000000000000000000000000000000
0000000000000000000000000

000000 KOODOODOQOOODODD0O0000000010000.-100000000
0,0000000KOOOOD 100000000000000KOOOOOOROOOO
0CO00D0D0D00000000 K20 K2={(a,b) |a,be K}0O0O00D00OR2O000000OO
O00K?00 (a,b) 0 K-0O0ODODOODOOO0OODDDOOO 2,y0000 K-O00O K20 oy-000
000e¢0002000b000¢y000000
r,y00O0OD0O00 KOOOOOO F(e,y) DODOK200000

Cx(f) := {(a,b) € K? | F(a,b) = 0}

O000Ckg(F)DO00000D0D0OD00O C(F)000O F(r,y)=00000000000000
00000000000000000F(z,y) 0000000000000 F(z,y)0020000
0000000000000 00000000000000D00000D00000000000
000 F(z,y) 0000000000000 DOOOOOO0O0OOO

0000F(z,y) =22+¢?0000Ck(F)={(0,00}0000C(F)00000000DOO
D0 RODODOODODOOCOOO0DOOOC(F)=Celz++v-1y)UCc(x—+—-1y)0OO00O
Ce(F)DOOOOODODODOOO
t0000000+000000000020000000000

(+) z = f(t) = at™+art" 4+t amit+am, apg#0
y = g(t) = bot" +bit" '+ 4 by_1t + by, bo # 0

16



0000t0 KOOOOOOOO0O0O0O000000 (f(t),¢(t)) 000 K200000000000
000 F(z,y) = Resy(f(t) —z,9(t) —y) 0000000000000000000

00 2.7 Ck(F) = {(F(V),9(N) | A € K}.

00. Ae KOOOOOf(H)—f(A) =00 gt)—g(\) =00000¢t=A00000000
00 210000F(f(A),9(N) = Resi(f(t) = f(A),g(t) —g(N)) =0. DO TTT{(f(A),9(N)) |
A€ K} CCx(F). 000(w,B) € Cx(F )DDDDF( a,) = Resy(f(t) — a, g(t) — B) = 00
0000021000000 AeKO000000fA)—-a=0,¢A)-4=0000000000
Cr(F) C{(f(N),9(N) [ A € K} 000

000 F(z,y) 00000000000000000000000000000000000
G(z,y) € Klz,y]0 ce K\ {0} 00000 F(z,y) =cG(z,y)V 00000000000000
O0ONDOOOOOOO [K(@) : K(z,y)] =10000000000Ck(F) = Cx(G)0000
Ckx(F)ODDODODOOODOOOO(x)0 Cx(F)000000000000000000000000
00000000000000 KOOOOROOOOOOOOO

028z=f(t)=t2,y=9g@)=t30000F(z,y) =y* -2 o =ft) =12 - 1L,y=gt) =
tt? -1)0000F(z,y) =y?> — 22 — 3.

Y )

Y

y? = 2? y? = 2?(1 + )

MapleO F(z,y) 000000000000 OMaple0 000000000 DODOOO0OOOO
gbobodbobooobodgbod

ft) =1 =1; g(t):=tx(*—1);
F(x,y) := resultant(f(t) — z,g(t) — y,t);

029x=ft)=t2,y=g@t)=t*0000F(zv,y) =(z2-»)2.000000G(x,y) =y — 22
0000F(z,y) =G(z,y)?00¢t=4+2000000000000 (M2, \)00000000

17



000000000000 0000000000000000000000000000000
0000000000000000000KOOOOOO0OD00000000000
a@):aﬁm+aﬁm4+~~+am4hﬂm, (1) £ 0
b(t) bot™ + byt 1 4 -+ b, 1t + b,
00000000000000000000000000000000000000000000

t b(t
O00Oa(t)yA£00000000 &DDD QDDDDDDDDDKDDD tdooooad

b(#) a(t)
000000 K(#)OODOODOK(#) 0000000000 ¢0000 KO0 100000000

gogd
t0 200000000000

a(t) aot™ + a1 t™ " + - 4 a1t + am,
RO t bt
v b(t) bt +byt" 1+ .-+ b, 1t +b, a( ) # 0, ( ) #0
()
c(t) cot" +et" t+ ot + o
T odan t)#0, dt) #0
Y d(t) dots + d1t8—1 + .4 ds—lt + ds’ C( ) ?é ) ( ) ?é

(x+) 00000000000 000 y0O0 200000 a(t) —2b(t) =00 e(t) — yd(t) =0
0000000000 F(z,y) = Res(a(t) — zb(t),c(t) —yd(t)) DOOD D000 F(z,y) =000
gogodaoooooobobooodd

?+1 t3+1
0 2.10 z = :,y: ; 00000 F(z,y) = Res (12 —at + 1,83 —yt? + 1) = 23 — ya? —

(y+3)r+¢y?>+2y+2000000 F(z,y) =00000000000000

)

/ O 2 T

23 —y2? — (y+B)r+y?+2y+2=0

18



oooooooobooooooooooDoboOoobOobO0UbObObde=0Db0000DOO
goobooboobooobooo

0 211 ¢, 000000000

m:—%w@1+n—2m) (t2 — 1)(b(t* + 1) — 2at)

@+1nz U (2 +1)?

000000000F(2,y) = (2?2 +9?—-ax)®? -0 (2?+4?)0000000000000000

SV N

obooboobogbboooboobooonobooboooboboon

0 2.12 F(z,y) =y*—23+4:=0000000000000000000000000000
0000000000000000000000002000000000000000000
0000000000000000

~
v

DDDDDDD(wzﬂmy:ﬂmDDD(xz%%yz%%)DDDDDDDDDDDDK
goxooooooood
(F().g(\) 0OD (%%)

0000000000000 000000000000O0O0N) =0000d(N)=000000
O KOONOODODOOobOobobobob:1oooooooboooooooooboooooboo

0000000000000 000000000 210000000200000000000000000000
oobooooooooboocoooon
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00 213 0 KOOOOODQOOOOOODOOOO0000000000000 (z=f(t),y=g(t))

goo (xz%,yz%)DDDDDDDDD cOoO0D0OO00bO0o0oDOooood

(1) 00000000000¢t0000uw=~h¢)0 w0000 o),y 000000 f(t) =
o(h(t),g(t) =w(h(t)) 00000000000

A€ K — (e(N),p(N) e C

oooooxOobOooobO11:10000bDb0Oob0booooD

,——~0oo0ood

a(v) y(v)
(v) é(v)

gbooboodgbooon

a(A) v(A)
AEKH(W’W)

00000 xOOooobo11:1000b000o0o0oooo
F(z,y) = Resy(a(t) — zb(t),c(t) — yd(t))
G(z,y) = Resy(a(v) —zB(v),7(v) = yi(v))
N = max(degh(t),degk(t))
00000K\{0}00 c000000F(z,y) =c(G(z,y)¥ 0000

(3) 0000000000 (x)0000ged(m,n)=10000000001:10000

00. (3)0000000000000000000000000000000000000O
000000 K(z) O K)0OOOODDODOO K(t)/K(z) 0000000000 00000¢0
K(z)DOOOOOODO f(X)-2z00000000000000 [K(): K(z)] = m = deg f(£)
O00000000O00[K(®t): K(y)]=n=degg(t)y0 0000000

[K(2) : K(2)] = [K(t) : K(z,y)][K(2,y) : K(2)], [K(t) : K(y)] = [K(#) : K(z,9)][K(z,y) : K(y)]

000000000 0O[K(t) : K(x,y)] | m, [K(t) : K(z,y)] | n000000ged(m,n) =100
OO[K(t): K(z,y)] =1000000K(t) = K(z,y) 000000000040 KOOO 2,y 0
000 ¢t = A(z,y)/B(z,y) 000000000000 000000CO0O (pq) 000000
000 t000 A= A(p,q)/B(p,q) 00000 0oo

20



3 Ubooood

000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000 KOOOOOO0O00000000Oa,be KO
a#00000000 e =b0000000000000000000 ¢ 500 b/e0000
000000 ZO00000aebeZOa#£00000000 azx=6000000000000
002:=307Z0000000000000000 Q000 2000000000000000
0000000000000 ar=b(e#£00000000000Z000000000000
0000000000000000

KOOODOOOOOO K[t)0O0O00000000000000000Zz0000000000
0 a(t)X = b(t) (a(t),b(t) € K[t],a(t) #0)000000000000000000000000
0K#)OOK[{)0ODODODOOOO0OO )X =b(t)0000000000000000000
0ooooooo

000000000000KOOOOOKOOOOOO0O0O

f)=apt™+art™ - tapattan, ag#£0

00000000 f(#)=00064000000000KD 000000 KOOOO K(0) OO
000000000
K(0) := {a(0) | a(t) € K]}

D00K(W)OOODODDO000000000000000000f(¢)0 «;'f(#)0000000f(f)
00000000 1000000000000000000000000000

00 3.1 (1) KOOOOOOa(t)0ODOOOa®)=0000 f(t)|e(t)0000000000
ooooo

(2) at) e K)OODODOODODOOO0DOOO0 a(t) = qt)f(t)+a'(t), a'(t) =0000 0 < d(t) <
deg f())DD00O00a(@)=d'(#). OO DO () =a(t) (mod f(¢)) DD 00O

(3) ay(t),az(t) € K[t] D 0000 asz(t),aq(t) O as(t) = a1(t) + az(t), as(t) = ag(t)azx(t) OO0 O
000 O0a3(0) = a1(8) + a2(0),a4(0) = a1(0)az(6).

(4) a(t) e K[)00000a) 40000000 b(t) e K[{)0OODODO a(0)b(d)=10000

0O0. (1) h(t) e Kf)0O0DDOOO0DOO A)=000000000000000000000
00000000 22000000 £(8) = qO)h(t) + (), r(t) =000 0 0 < degr(t) < deg (1)
D00O0f()=00000r() #0000 () =00000000 A()00000000000
DO0At) | f(t). 000000 f¢)000000000000000f(t) =h(t)0000a(®) =0
O0000a(t) =¢@)f(t)+7r'(t), »(t)=0000 0<degr'(t) <degf(t) OO DO (t)=00
D000D000000000f(#)]|e®).0000f(1) |a(t)0000a(t) = f(OhEF) 00000
a(@) = f(O)h(F) = 0.
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(2)0 (3)000000000

(4) d(t) = ged(f(t),a() DODO DY) | f) 0D dE) | at). f)D0D0D0D00D00O
d(t)~1000d(t)=f(¢)0000000d(t) = f(#)0000a() =0000000000000
0000d(t) ~100000024000006(¢),c(t) € K[)DOO000 a(t)b(t) + f(t)e(t) =1
0000000000a@)b®)=10000 0oo

003.10000KWO KOOOODODODO0OO0DO00O00OOOK(@O KOODOooooO
0000000m=degf(t)000001,0,6%,...,6m'0 K(AODODDDODODODO0O0DDODOK(H)
OO0 ae(@)00000

a(0) :CO+010+"'+Cm_19m_1, €0,Cly. - Cm—1 € K

00000000000000 310 (2)00000dega(t) <m=degf()000000000
00 b(t) € K[t],degb(t) < deg f(t) D000 D0a(d) =b@) 0000000 310 (1)00000
F(t) | a(t) — b(t). deg(a(t) —b(t)) < deg f() 00O Da(t)=b() D0DD0O0O0O0OO00DOOO
0000000000000 000000000K(POD mMOOOD KOODOOOOOOOoooo
O0000000K((@DO KOoOOOO [K(@):K]=mOOOOOOODOOODOOOOOOODOO

00 KODODDOOOOOOOOODDOOOOOoOoooooOoooooooooooooooo
0000000000000 00000O000000 K(@oOoooOoO KOOOo Looooo
oooooo

L:={a(t) | dega(t) < deg f(t)} U {0}

000000O00a(t),b(t) e LOODODO0000O00D00 a(t)+b() 000000 Da(t)b(t) = c(t)
(mod f(t)), c(t) e LOODOODODOa(t)0 b(t)0 LODODOD ¢() D0000000000LDO
00 K@)OOooOooooooooooooooooooooooooooooo

00 3.2 L00 K@)ODOOOO
o:L— K(0), o(a(t))— a(0)
ddoddUdesdoou l1:10000D0O0O0O000O00O0O0O0O0s000UDUOOOODO

o(a(t) +b(t)) = a(0)+b(0)=0c(a(t)) + o(b(t))
o(a®)b(t)) = o(c(t)) = c(0) = a(0)b(0) = o(a(t))o(b(t))

obbodleU0bO0obOOOODOODOD

00. c00001:10000000000000(a(t)) = o(b(t) 0000a(®) = b(H). OO
O a(t),b(t) e LOO O Odega(t) < deg f(t) 00 degb(t) < deg f(¢). 000 Odeg(a(t) —b(t)) <
deg f(t). D0DODO0DO 3.1, ()0000a(t) =b(t). 000000 1:1000000000
000 a(t) e KOOOOODO 3.1, (2) D000a(t) = d'(t) (mod f(¢), a'(t) € LODO OO
00000 =d'(0) =o(d(t)). 00000 00000000000 0000000000
goboooooooogooobouoooo oo
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000000060 = ot (mod (1)) 000000000000000 L = {a(t) € K[f] |
dega(t) < deg f()} U{0}00000AODOD ¢ (mod f(¢)00000000000 f(t)=00
000000000 LO K[t)/(f(t) D000K[{0 f¢#)0000000000

0000000213, (3)00000000

00 33 KCLcMOODOOOOOOOOOOOOO[M:K]=[M:L)JL:K]000000

00. m=[L:K|O0D00LO KOODODOOOOOOOOO0OOO {uy,ug,...,u,} 0000
000n=[M:L0000MO LO0OOD0O0O00O0000000 {vy,v,...,0,} 00000
D000{uw; |1<i<m1<j<n0KO00D0D00000000MOODO0O0OOOO
O000000wO MOODOOOOOw = 6oy +lavy + -+ by, £, € LOODDDDOOD
0 = kjruy + kjous + -+ + kjmtm, kj; € KOOOOOODw =Y S kjue; 000000
D00000000000000000000Y%, Y%, kjuw; = - S Kuw, 00000

n m

0 = ZZ(kji—k;-i)uin

j=1i=1

- (Z(ku - kllz)ul> vt (Z(km - k;n)ul> Un

i=1 i=1

D0001<j<n00000X", (kji—k,)u;=0. 00001<i<mO0000k; -k} =0

DDDDDDDDkﬂ:k}iDDDD god
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