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Problem 1. % f(z) = 2* —32% + 222 — 2z + 1, K f(1+2).

Answer 1. ZEH1 — /2.
FERLSAKX g(x) =22 — 20— 1. AFARA 1 +V2,1 V2, Rk

2t =323 4222 — 22+ 1= (22— 22— 1)(2® —x + 1)+ (—z +2),
HLO+V2) =g+ V(1 + V22 = (1+V2) + 1)+ (~(1+V2) +2) =1 - V2.
Problem 2. m,n € N*, &% 3] X,
fl@)y=a™ '+ 2+ +a+1
glz)y=a" " +a" P+ ta+1
KIE (f(z),9(z) =1 BEHAXE (m,n) = 1.
Answer 2. EEHATHE X )M (FEEZAR)
" e b 1= @ G = Q) (@ T =

M (f(a),g(z) =1 FARERAE 1<k <m1<I<n®fF )= Rz
st ck = (L #ATR, AT AT E

& (m,n) =d,m =dmy,n = dny,my,n; € N*., tbt (my,ny) = 1,. FXKA kny =mil. F my | nik,
H (ml,nl) = 1 ’%Q’h]%— mi | k ﬂ}z n1 | l.
EEREAdAL MR E=m = E<ml:n1—%<nﬁii%§i§ﬂﬁé\xﬁ B (f(2),9(x)) # 1.

BZ%E kny =myl B (k1) = (ko,lo), M my <ky<m, TEH d= m— > 1. 4 RAfFIE.
0
Problem 3. X fo, f1, f2, f3 € Fla], 181& fo(2®)+z f1(2'0) + 22 fo(2'®) + 23 f3(2?°) R 2t + 2P+ 2’ +2+1

Bk, B f(2) (i =0,1,2,3) B4k o — 1 %,
Answer 3. & 5 R ELEAR =5, WA C=1G+C+E+G+1=0, &FH
(x =) | (fo(2®) + afi(a") +2° fo(2®) + 2° (™)) i=1,2,3,4.

MmN (5, C2,C5,C, MEIFFR &M AL

fo) + G A+ Ef(1) + G f3(1) =0
Jo() + G (1) + G f2(1) + Ef3(1) =0
fo() + G (1) + G fe(1) + G f3(1) =0
fo() + G A1) + G fa(l) + (52 f5(1) =0
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M I ALAIA TR, BEAE fo(1) = /1(1) = f2(1) = fs(1) =0, LB fi(2)(i = 0,1,2,3) fedt v — 1
IR

Problem 4. Bi&A LFE—ZAXN fi(x), fo(z), B deg(fi(z)) < 3,deg(fo(x)) < 3, XK 2* + 2? +
L[ fi(a®) + 2t fo(2?), KK (fi(2), f2(@))-

Answer 4. /& 6 M# Ak (= (=0 . HRIEES (HFER 20— 1=@2-1)(a*+2°+1))
et +a? +1=(z - )z~ )z~ )z - ).

NGCE ]
'IL‘*CZ | f1($3)+l'4f2($3) i:1727475'

AT B A TR KT AZ 4R

fi(1) + ¢ f2(1) =0 fi(=1) +¢*fa(-1)=0
AT [1(1) = f2(1) = fi(=1) = fo(=1) =0, K@ A

{f1<1> +Ch(1) =0 {fl(—l) +C2fy(—1) =0

x—1] fiz) x+1]|fil) i=1,2
FR 22 1| (fi(2), fo(x), BE fi(z), fo(z) REFHE—SAXS (fi(2), fo(2)) = 27 — 1.
Problem 5. & f(z),g(z), h(z) € Flz], B (g(x), h(z)) = 1, iE¥: F4& r(z),s(z) € Flz] 1£47
f(x) = g(x)r(z) + h(z)s(z)  degr(z) < degh(x).
Answer 5. R &hkik, H4& q(x),ro(z) € Flz], 143
f(x) = go(x)h(z) + ro(z)  degro(z) < degh(x). (1)
BT (g(x),h(z)) =1, & Bezout % X &4 u(x),v(z) € Flz] 3
u(@)g(x) + v(z)h(z) = ro(). (2)
B u(x) Rk ik, HE q(x),r(r) € Flz] 5T Rz
u(z) = g(z)h(z) +r(z)  degr(z) < degh(z). (3)
e (2) REAAN (1) X, BzX (3) A
f(@) = g(a)r(z) + h(z)(q(x) + g(2)q(x) + v(z)).

4 5(2) = qola) + g(a)a() + v(x) B do & AR



Problem 6. XIER L4 c £ Qz] TOE—FRLAXGHK, 4
M = {f(z) € Q[z] | f(c) =0}
(1) WM+ AAaE—aE—RTH 5K p(z), RESHA f(z) € Qlz] HA
f(@) e M < p(x) | f(z).

(2) i HESAX gx) € Qla], #7F g(c) = 1.

Answer 6. (1) Z& 2 M FAHERKNZAX, NdERKDHRE, £ M FALERBRAKGERK S 0
K. m%E f(r)e M, M3tHtEZE re Q A rf(c) =0. &Y rf(z) € M. Al A& AR R KB AL
RER N E—EREK S AKX, TE p().

% p(x) T4, & p(x) = g(x)h(z),degg(z) < degp(z),degh(z) < degp(x). 128 0 = p(c) = g(c)h(c)
1 g(c) =0,h(c) =0 2V A—mz, 5 glc) =0, BXFKEFH g(c) =0, #m g(c) e M, TAT
p(x) B9BE, I p(x) AT 4.

Fik f(x) € M pla) | f(a).

% flx) € M, Uk &R *

f(z) = q(z)p(x) +r(z)  degr(z) < degp(z)

BT r(c) = flc) — qlc)p(c) = 0, W r(x) € M. 128 degr(z) < degp(z) % RFEH r(x) = 0. &
f(x) = q(@)p(x), ZXHA p(z) | f(z).

BZ% p(x) | f(x) WA £ qz] € Qlz] 4% f(x) = p(a)q(z) . M f(c) = p(c)q(c) = 0= f(z) € M.
RGIEH p(x) "B—. & LATE, FREA p(r), q(z) HAFME, WA p(z) | qx), q(z) | plx), FHEREK

Fr B AAKBA p(x) = q(x), IEHF

(2) AR (1) 898, BT c#£0, W fle)=c#0, TEHR f(z)=x ~E&T M, A p(z)fz. HH p(x)
TR (p(z),x) =1. & Bezout £, A4 u(x),q(r) € Qlz], 1&#F

u(x)p(x) + zq(x) = 1.

M 1 =u(c)p(c) + cgle) = cg(c) = g(c) =

QM—‘

Problem 7. & f(z),9(x) € Clz] &%, i£¥[f

—

o) + [g(2)]? WEARR [f'(2)]* + g (2)]* B4R
Answer 7. & t £ [f(2)]? + [g(2)])* 89 EAR, WA
FO +[g()]> =0
f@ () +9gt)g'(t) =0
[F@)F' ()] = [9(t)g' (1)]*.
BT f(x),9(x) L&, FTvA f(t) #0,9(t) #0. HERAKXN 1 H
[f'(0)1% +[g'(1)]* = 0.

Problem 8. XK 2n — 1 XA %AX f(z), &F (x — )" | (f(x)+ 1), (z+1)" | (f(z) —1).
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Answer 8. 1T 1 & f(z)+1 8 n T, A 1 £ fl(x) ¥ n—1 4. FIE -1 LE f(z) 8
n—1%Hk XEF degf'(z) =2n—2. AdT&R f(2) = alz — )" '(z+1)"" =al*-1)"" =

n—1 n—1
> (” . 1>x2k<—1>"1k. HHR KA [(2) o [(2) =0 o (" 5 1) P (=) (0 #
k=0 k

— 2k+1
0).
Problem 9. if#: 3£ & n e N*, {4 (2* + 2+ 1,22 — (x + 1)) = 1.
Answer 9. & d(z) = (2 + z + 1,2"2 — (z + 1)>"*). RIE degd(z) > 0. W d(z) | 2> +x + 1. Kd
(=e R({=eF ARM ARd fo(z) =2"2 — (x4 1)21 0]

fn(C) — Cn+2 _ (C- + 1)2n+1 — Cn+2 _ (_C2)2n+1 — Cn+2 + C4n+2 — Cn+2(1 _|_ CSn) — 2<—n+2 7& O

n+2 n+2 —4n—+2 —n+

F@ =0T = @t =0 - (O = T T =0T O =20 £
FET dx) | folz)., KR AIFE.
Problem 10. % f(z) € Z[z], B f(1) = f(2) = f(3) = p (pH F ), LW : RAE m € Z1EFF f(m) = 2p.
Answer 10. & g(z) = f(z) —p, W 1,2,3 & g(z) =4, ¥k g(z) = (z — 1)(z — 2)(z — 3)h(z),m €
Z,h(z) € Lx)(BH z— 1,2 — 2,2 —3 KR).

NEK g(k) =pk € Z), MA
(k—1)(k —2)(k — 3)h(k) =

MTp AFHK BRAMNEGNATFA—ANAp R —p, ARA £1. THE m—1==2p, M m—2==+1
fam=3&Xm=1, ZFEFETFTEHE AORFELEER k157 g(k) =p, BITAEELK k5 f(k) = 2p.
Problem 11. X f(z),g(z), h(z) € Rlz], B f2(z) = zg*(x) + zh?*(z), £ f(z) = g(x) = h(z) = 0.

Answer 11. % g(z) #0, WAL t <0 &5 g(t) #0, 12 0 < f2(t) = tg?(t) + th?(t) < tg*(t) <0, FJ&!

A g(x) =0. B3 h(z) =0, BKA f(zr) =0, ¥AFIE.

Problem 12. % n € N*, p(z) = H(x —a;), B n>5 &F ay,a9, - ,a, AELTARR G ES. £ &
i=1

ar’ +br+1€Zz] £ Q ERTH, N f(x) =ap®(x) +bp(x) +1 £ Q EELLRTH.

(@)h(@), g(2), h(x) € Z[z]. BT f(a;) = ap®(a:) +bp(a;)+1 = 1.
h(a;) = —1.
ha;) = 1(A538A ay, a9, ,a;) mE. ZAVA B F

Answer 12. RiE f(z) T4, & f(x) =
I B gla;) = h(a;) =1, & g(ai)
EH k(k<n,keN)A a; 117 g(a;) =

Il <

k>4 k=n.

FREENi=1,2,3,4 % g(a;) =1, NT&

4
g(z) = H T — a;)
=1

B EBA § > 5 1517 g(a;) = —1, WA gla;) = p(a;) [, (a; — a;) = =2, BF a; —a; ZRAER, I

2= p(ay) | J(a; —a;)| = H(%—ai) >[(=2)-(=1)-1-2[ >4

=1




THFETA.
B b VA TF A DLl e B —.

g(ab)zl i:1’27"'7n g(az>:_1 i:172»"')n
TAATH R 2 BAVER T %
gz)=clz—a)(x—az) - (x—a,) 1 =cp(z)£1

hz)=d(x—a1)(x —az) - (x —a,) £1=dp(x) £ 1

B & = £ 5 ap?(z) + bp(z) + 1 = (cp(z) £ 1)(dp(x) £1), F AT az® +bx+1 £ Q L&TRT /%
.

Problem 13. & aj,as,a3 AZLFH#HEZAX f(z) = 23 + az? + bx + ¢ =4, KK of, 0,0 A=A
a9 77 AL.

Answer 13. &

ol +ad +as =0 — 30,09 + 303 = —a® + 3ab — 3¢,

ajas + asas + asal = 03 — 30,0003 + 303 = b® — 3abe + 3¢,

3

3_ 3 _ _
ajonas = 05 = —c°.

3 3
1G9

WA RRE AFRIAETA
y® + (a® — 3ab + 3¢)y® + (b* — 3abc + 3c¢®)y + ¢* = 0.

Problem 14. X f(z) € Q[z],deg f(z) = n.f(x) A n ML A\, X, -+ N A FEE g(z) € Qlz],
#A [Jo\) € Q.
i=1
Answer 14. X f(z) = apz™ + -+ a1z + ap € Qx].
& g(x) =0, AL AR L.
% g(x) #0, & g(x) = bpna™ + - + bz + by € Qz]. K&

n n

FA,da, -+, A) = [Tg) = [J0mA] + -+ 4+ biXi + bo)
=1 1=1
HFr F(A, day-oo ,An) A n AXARZAK, AmAAELE n TEAASKSZAXNGEREYGZAX, AL
heQh, A\, 1273
F()\lv)‘Q"" ’)‘n) - h(017027"' ?U7z)
R, BW Vieta %24 o, = (1) 25 € Q. K

m

F(/\1>>\25"' a/\n> :h(alao'%"' aUn) EQ



