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A+ 3 X+ +a“x“$F'E1FI'qTEﬁﬁTH$T‘FT E qx'ﬂ;lmiﬁﬂl

35T, 37 B I U ST 5 HUTCH TR qT e &)

TR T AT agea X+ <.oen.. + 2, X0 TTT R T TF TGI8 &1 age a3y T H
W% 76 IEUE F1 U IO (coefficient) & L Tl a =0, W ¥ a, P T FEIE H
FWIT-TAIE (leading coefficient) FEAE | :

A 0y = 0 8y = ... = 2, T T FACAGIR (constant polynomial) an‘irf'-?f?fﬂr? L
T, R?ﬂmmwa{mm?x

o ¥, S1° IETE, 0 T TFIR (zero polynomlal)ﬂ?ﬂﬂ? IW#W Ty
T BT

3, ﬁﬁmﬁmw%mmmﬁaﬁwﬁmwﬁﬂwmaﬁﬁlm .
E2sf '

TRMMT : 5 AR agha x+ ... +anx"aaqthwa‘§'qE% o8 2 0. Hﬁ?‘[‘iﬂﬂﬁ
n@lwwwm(degm)ﬁ?f% aﬁtmﬁm&% ' . :

deg (Z a x=n, & a,#0.
0 :

| B YR WIS F O — oo WS € 1 56 W,

degQ0=—o
I3V, 3F TW T6 IRW o |

(1) 3x2+ 4x + 5 IR 2 =CH UF TgUE ¢, WWW%WZ % HEEA § | 39
- HI-TE 3R )

(i) %2+ 2x4 + 6x + 8§ T 4amwa§qa%.ﬁa%gﬁ'ﬁwz%mi 3K Brem
B-TE 2 ¥ | (Cq ST TR AguE 8 4 6x + x2+ 2xd W R@ ERT E 1)

(i) TN ARR R T aom & alt re R, r 0. 99 r 009 omm%ma;ramwr.
2

aﬂtaﬁmaﬁﬁwﬁm@s@mﬁaﬁ%?:

B‘%ﬁ#:mﬁnaqrﬂﬁagqﬁa%maﬁmx]ﬁmmx ot = Freew (13
o w coR S 1 e ey o & R w1 gu 99 ST F9iE R|x) 3T R(x)
- 3T BTl B] THE FQ 1 |

9 WE, R[x]z{Zaiina;ERV =001 ... n.Gl'anZO.I\EZ}
=0 .
BHHEIT ag+ 2 X + e +anx“"-‘¥"T‘5ﬂ'T= f(x). p{x}.q(x).aﬂﬁﬁ‘ﬁmﬁl

f
TH AT, Z,jx| & AT 9 JETE f(x) = 2 k2 + 3x+ T & 1T deg f(x) =2 3 f(x) #
SBT-TF 32 | '




T ondl 9% 9l %5 %61 2, IR AT e T ¢ 5 TH, ﬂz%@%%mmﬁﬁqw
w#rq?raaﬁmr&é‘l

EN) m@ﬁ:ﬁﬁrﬁﬁmmﬂﬁ@rﬂﬁ-ﬂhﬂmw%iﬁﬂﬁm—wﬁm
Zlx|® oEa & ¢

@) xO+ xS+ x4 x2+x+ 1,
) %+£+x+x3.
n ﬁx3+ﬁ;+:\ﬁ.
D 1 4+5x+mxlebxd
SN T2tT3 4
&) xR+ 2x32 4 3x52,
& 5. .
E2) RIx| Pretfed 7guct & umr of anr-1iE 319 i |
@ 2x+7. '
@ | —7x¥+ 3x.
M L+ x¥+ x*+ 0™
) lx+‘,13x-+;x‘

= 0.

3, ﬁ&ﬁma%ﬁmmmaﬁﬂﬁ?wmwmx]wﬁﬁmm
T & R I U 0 979 T W | 56 fore o wgwel & 9 s o o wfian
it @

qrom : o ST f(x) =35+ a, X + ... + 2, x" AT g(x) = b, + by x+ ...+ b x™
R[x| % &I 959 & | Y ¥9 m 2 n T o | 9 T7H Timees

fix) + a(x) = (ay+ b + (@ + b )x + ..+ (2, + b} X"+ by XM+ + b x™,

_=§(;g+bi)xi, Wﬁai=0,i?n$ml
i=0

IS H TA0, Z (x] D UTIZ p(x) = | + 2%+ 3x2 3T g(x) = 4 + 5x + 7x* Afore s
a9

PO +q(x) = (1+4) + (245)x + G+ X7+ Tx} =5+ Tx +3x2+ 7x8
T R B pix) + qx) € Zix) o
dep(p(x) + q {x}) =3 = max (deg p(x). dep g{x)). -

Wa@m#aﬁ%ﬁmgﬁ;deg(l(x}+n(‘())-m ax (deg f{x). deg atx).
Wﬁmmmﬁmlm%m Zix) Fpixi— 1+ 28 gx1=0 1 3 &
I

T i) = UHFD + O3+ -1 2= 3 + 3k,

& dep(p(x) + q(x)) = 1 < max(deg p(x). deg g(x)).

OFT: 59 TE T € Bl ((x), g(x) € Rix| & forw
deg(f(x] + g(x)} £ max {deg f(x}, deg g(x)).
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S, OFF T TEUT B MO 1 IR

qftwmEr : gy fix)=uny+a; x + + a, x" it E(xi = bg+ b x+ ...+ by, x™, R[x]'

& <7 qgIS &, o B T R f(x) - g(x) B
. f(x). g(x) = o+ € X + cvruees F Cp g XM
3 o e 8,
ci=aby+a_ b+ ... +3gbVi=01, ... m+n.
AR Fisndfawg=0alti>m3 oW =0.
T IETET & € T 375U §9 Z (] ¥ Freicias sguet @ R
p(x) = 1 —x +2x3, q(x) = 2 + 5x + 7x2.
T ag=1,8,=-1,8,=0, a3=ébg;.2| b =5 yby=7.
¥ 9T, p(x) q(x):i‘,ﬂ c; xi, Sgt
Co= 290y =2,
c‘='a,bﬂ+ agb, =3, '
€y =0, bg+a, by +a5b,=2,
¢y=a3by+ ayby +ayby+ agby=— 3 (T by =0).
Cy =84bg+a;by+a,by+a, byt a,by= IO(ﬁﬂ?b'a4=\0=t;4).
c5=a5_bn+a;4b,+a3h3+azb3+a[b4'+aﬂb5= l4(ﬁﬁ?as=0=b§).

FARIT p(x) . q(x) =2 + 3x + 2x2= 3x* + 10x* + 14x5,

var €T 6 pix) . q(x) e Z [x) 3T

deg (p(x)-q(x)) = 5 = deg'p(x) + deg q(x)

TF 3K I @ R ~

p(x) = 1 +2x, qx) = 2+ 3x2e Z,{x| AV
a9 p(x).q(x) = 2+ 4x + 3x2+ 6x3= 2+ 4x + 3x2.
T deg (p(X) - q(x)) = 2 < deg p(x) + deg q(x)
i deg p(x) = 1, deg q(x) = 2).

S I & 7 onR R B
deg(f(x) g(x)} < deg f(x} + deg g(x)

[ T T " S VR N . 1 - B A-AAA_‘\;_L _—
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@ Zy [XIH (E+2xY) + (1~ 2x + 5x)
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@ Zo(x] X (T+x) (T+2x+x2) . : A T
& Z[x] 13:'(2+x+x_2) (5% + x3)

mmmm%ﬁzmmﬂmﬁmﬁlwaﬁﬁammﬁﬁ?ﬁﬂﬁﬂ
T R & foT &1 wfiwaroll & €9af R(x) W 700 3T ¥ | 569 fre v & i aftemrger
+ 3R, R[x] T fg-onur wfeam & |

T a7 e Ffers o fg =44 qaﬁ;é‘r'?ram%mw% e 96 99T
FERAE B 9T ‘

ﬂ?l:‘Rﬁ'RWﬁ'Wﬁﬂ’rR[x]’?rwmﬂﬂTﬁﬂxwmﬁﬂﬁil L
J9URT & 85 Rx], +. )%ﬁ‘-mm#q%m@mﬁw%mﬁmaﬁ@mﬁawﬁm
(y dmenRFrEd:erdEd
781 p(x), q(x) € R[x] 3 fw
p(x} + q(x) = q(x} + p(x)
I SR -
p(X) =ag+ ax + ..+ a,x", airt
q(x} =by+bx + ... + b, x™, Rlx] g
T4, p(X} + q(X) =cg+ | X + ... + ¢, X!,
S ¢i=a+ biafi( t= max (m, n).
W G (x) + pix) = g+ d, x + .. + x5,
STET d, =b,+a,, s =max (n, m) = L.
T R & Fm w8, $8RT ¢;=d; Vi 2 0.
AT p(x ) + q{x) = q(x) + p(x).
"Gy A ERed € R ¥ A i geenfern F owy @@ g e 9% § F afy
p(x). 4(x), s(x) € R[x], T {p(x)+q(x}}) + s(x} = p(x) + [q(x) + s(x)}.

(iil) A0 TEETF : R[x| ¥ T G5% AF qCETE Bl 8, Tl ey
p(X) = ag+a; x + ... +a,x"e R([x] % &,

O0+px)=(0+ag)+(O+a)x+... +(O+a,)x"

=gt a X+ xt

F(x)=tgd-a x4, g x"
(IV} wmq:p(x]:a{]+a[x+...+anxn§IR',;] #:mm aét}-"ﬂ" [l S 538 4
—p(x}=—ag—a;x —..— 3;x" F ohfer, =TEt —-a;, R L a; ol T Qe & | g(x]:h‘a.%bém..ﬁbm;m
T :
PUx) + (=p(x}) = (ag-ap) + (a;—a,)x + . + (a,~a ) x" AN

=0+0.x+0x2+ .+ 0"

= 0. o

Hel: —p(x}, pix) bl ey YRS § |
(v) IO EEed
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plx} =2, +1x + ..., +a,x",

4{x) =by+ by x +. +bmxmaﬂ'{'
Kx)=dy+dx+...+d x R{x| FTI




i gt ol & T
p(x).g{x) =cu+Ccix + ... + C X5, & s = m+n AT
Ce=a,bgta_y by + .. +3gb, Vk=0.1. .8

{P(x). q(x)). W(x) =€g+ e x + ... +ex,
STt = s+r = m+n+r ST
e =c dg+ ¢ dy+... +cpdy
= (ag b+t 2ghy) doH B ibok .. +2gbyn) dy + .. + agbedy
2] W.Eqﬁ'@fﬂﬁﬂ_'gﬁ?ﬁ@ k 2 0% fT p(x) {q(x).t(x)} o Xk Y 0 & ¢

a bpdg+ 25y (bydg+ byd, M ... + ag(bydgtbrod) + ... + bod) =, R +
ST - 3 0 T T T | ' '
T {p(x) - q(x)] - 1(x) = p(x) - [q(x) - ltx)}
(vi) T AWM QUERA A :
oot
- px)=ag+a X+ ...+ ax"
g(x) =bg+ byx + ... + bypx™
A ox) =dp+dpx + ... + dx’ , R[x] T & |
p(x) - {a(x)+(x)} T xk FIE 2 :
¢, =a. {bg+dy)+a,_, (b +d))+..+a,(b.+d,)
3 p(x) . qix) + p(x) . t(x) T xk N IHF & :
(aubgtay ;) by+...+ aghy) + (audg + a1 d) +... + agdy)
= ay(bg+dg) + 2. ) (by+d ) + ot ag by Hdy) =
W k20 Rwawa )
T p(x) . {q(x)+(x)]} = pix) . q(x) + p(x) . Ux) .
7 VTR, °% g wwaa § s
[Q(x)+1(x)) - p(x} =q(x) . p(x) + Y{x} . p(x)
L O R[x) W TR |
v e ver o & & 1€ aftvEe ofc v Bt oft a9 & fore weg ¥ 1 e o

&1 FfPRY gordf o S T8 w1 & A e e ¥ sy Rufv o memﬁn
ey 9 7 7 feuf ot sl =g
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"A’T"ﬂ':".']’l’_[q')a’r!?lf’:rpm a'l
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IMRT : @) O Y

p(x)=aﬂ+a,x+...+anx"»3ﬁt




q(x)=by+ b, x+...+b_ x™ R[x] § &1 bl SCRL G
™ P(K)'CI(X)=CO+CIX+....+csx5,33fs=m+-naﬂr
r.-,‘—.lkb(,+ah 1B+t agb,

=b, 4;+ b, _ ,d,+ +b,aL ,+bnak,'q"'5|'ﬂ35 Rﬁ‘ﬂﬂaﬂtﬂ”ﬁﬁ
e A E |

=y(x) p(x) T x* & T |
T, W i20F T plxyy(x) A gpe) & xi 3 o5 Fae § |
S p(x)g(x) = qUxIP(X). '

@) 90 2 R weEns 18 Wﬁaaﬂ‘hﬁwwl R{x) & acqmF 2 |
T T 312 p(x) =+ ayx + ... + a0 e Rix) 01

aq 1-p(x)=c”+c|x+...+c"x"(7-'F'ﬂf?ercg =M.
Mee, =a - l+a,  O+a 2 04, +0,.0
=,
O 1.pix) = pix}.
E@Wp(xj. 1 = pix).
T8 gt Jer & 5 ), Ry Y aeans ?
- e e T TR F E oo R S A W A © ¢ o 2 feh wed @

Eq TG R UF U 90 § % R|x | BAMRCET H qeEsE &, 9
(£) &9 R FafEE0T e 2
(@) T R edge g 2

13T 3 g9 0P 08 IRum W i St Torashl weraan € &9 Rwn @d & R 0F wid g € 9
i Faet afg R| x| U Wid B | FE wiory ague) @ 1o S afeaa § € W @ s ¥

A9 3: M ST R T I 2 AR 1) 897 pexy, R|x] F ST IFH 3379 & | 74,
) dug (106) gtx)y < deg 1(x) + dep (s,
T R Yo W o @ A AT T Tt B ¢
IUYRT = I AT [(x) = I+ X + gt gy # 0. aft a{x)=hytbx + ...

+ by by, 2

T deg 1ix) = n. deg 8(xX) = m. ¥4 T € 7

Hn) - glx) = ot o 2+ 0 F g, 3

AT e, =i by+a, b+ . kb

~ \"1' i ‘ G'm i s LITH Nt . F4
- - LT
e T LTI R TR A
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gAfaw . o=, b

319, e R T 2 779 W A0 & W by, 2 0. F0E 0 #0301 by, 2 0. 96 57
ﬁ:qﬁqdug (lneix)) = m+n = deg foo+Hdeg gix.

&0 3R, K R © 0 @ o, o S T & ah,=0. 76 feala 3

dep ([Txpadx))y < m+n = deg f(x) + deg g(x)
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T 9%, IR WY RE SIS g |
Wi 3 § Frfa aites g W @ ST e

uﬁqu{ﬂwthﬁwfa%@quurh&qm%u

IIRT : T49 2 3l B4 @ 59 S § T R 05 qeameht vl 3o dar g g o
30 TR, R[x] U eqTht FHIRET 0 2 | 56 908, 76 W39 B fig S0 @ g 7 g
A B 15 R 8 3 -9 & 9 T 21

3T OTSY VESY g UF A & T R T B 1 & et T 2 4

AT p(x) = agtayx+...+ax" 3.
q(x) = by+b,X+..+bnx™, R(x] T €, 38 2,2 0 A b2 0.

T 3X T dE e T
deg(p(x)q(x)) =m.+n

T WE, p(x)q(x) # 0 .

T R[x| ¥ D T 3 worm W T

Terolieres, T oMY R(x} o R A 3 WoiF T 8 1 9H SR 2 8l b, R % TR
ngmﬂa[x]émwﬁﬁlmma&o T 9@, R 4 3¢ T & S
T ¢ | 50 WE T WG Rg FRw 3y

sESfT o AR R o S ea W o v i i

ES) Frefifm gue e A SR @ aei A g & sore 18 € 7
@ RIx), & R={atbV-5]abe z)
@& Z,[x]
@z
& Rix], 5’ R= C(0,1].
E6) "FART R v Wi 2 | R B char R = char R[x].
én,mfhmnahrsmﬁﬁﬂqm%aﬁcfm—»swammm
ey & %o |
¢ : R[x]>S[x] : (agta; x + ...+ a, x") = Fap) + fla,)x + ... + f(a )x"
& RIS | '

AT ST EHF I RF IFF TR TR AT 1@ T, IR Fow M2, drgw
mmﬂﬁ?ﬁf[;]’ﬂﬁﬂ?ﬁmlﬁﬁﬁﬂmqﬁﬁlle]ﬁﬁﬂﬂqﬁﬁfﬁml

TEF IR 8 Fixi 5 97 9@ I e o ARHG 1 IFIHCHD Hepd 61 diell § | oY 6

T
AH S f(x) € Flx| 3 deg fix) =n> 0.
T IR p(x) e Flx]  TER 3 fogx) = 1.

9@ 0= deg 1 = deg (f(x)g(x)) = deg f(x) + deg g(x), FUEFE F F AT 21
sn+degg(x)z2n>0

T WE &6 UF ARt v frn 2




FARTT F[x] &5 76T & geper |

W Fix] & W o U= T 2, Gﬁqﬂrhﬁag_umz & TN & W § | 90t MM F ¥ Fix]

T Rpery & 7O qU Il F01 1) 39 8 7 Y Z F I P F B w2, B W en sm
Le2 Fwaf FIF T

13.4 TpreE-#o= ﬁﬂ:

Jq-I0 1. azﬁmzﬁﬁw*ﬁﬁa@maﬁm?ﬁ%lﬁﬁqmﬁ sq#quh?ra?r

-ﬁﬂmﬁqﬁﬁxaﬁﬁﬁﬁmmﬁmméﬂme%maﬁl

Y 5 (ReTor-aT Rift) : 79 AR F O AR | T AR f(x) ot g(x), Fix) &
& T 2, i g(x)#0. T

@ Fix)9 W@ wE q(x) 3K r(x) & R
fix} = q(x)g(x}+r (%), wef deg r(x) < deg g(x) -
@ FFIE q(x) O r(x) AR &
IYAfE : (@ AR deg f(x) < deg g(x). WEH g(x) =0 T & |

T {(x) = 0. g(x) + f{x), Tl deg f(x) < deg g(x).
RT3 Y AT A % deg f(x) > deg g(x) .

oA ﬁlﬁf@ f(x) = ay+a| x+ ... +a,x", a_= 0, 3T
g0 = by + by X + ... + by x™, by, # 0. S Rz
T deg f(x). 3R] n 0 I Frpt ¢m 16 S o w4 |
qﬁ'n:O.'cﬁm=0,ﬂﬁ?g(x)¢0. '
I (x) = 2, 2(x) = by. o
() = (agbg") by+ 0 = g(x)gx) + r(x), T q(x) = ab 5!
il r(1)=IO.
-FH T,

() = qO)g{x) + r(x), E | deg rix) < deg g(x).

THCN n = 0 % oW e farfey oy 2l & 1| 318U 8 A o 1% o < n -] A o el
T e fafty om &t  olt e e s N PRI R B w8 f) S e N wdi 10w
fx)=1x)- dh -1 xn-moo(y)

nm

= (g X+ 0y 1) = (agb, T bpxmm b Tl xm M g b b ah)
FHIE, {i(x) | x W06 70 2 1 316 deg FL(x) < n-l .
SHPTE-ERETT B O T« B 0)  (x) 30T rx) € Foret 5

[0 = g(0g(x) + rix), T8 deg r(x) < deg p(x) .
f1(x) F1 9E Fieredifad 03 ot 78 Feafafsd goa gar #

fix)—a b, ' x"Ma(x) =y, (x) glx) + r{x),

ST f(x) = {a b, x™ ™+ ¢, (x)] g(x) + r(x)

3l



s i ol @

32

= q(x) g(x) + r(x). T8 q(x) =2, b,,~! s""+ g {X)
alx deg r(x) < deg g(x).
TR, [(x) S Tow Fom s 581 2 1 95 W@ Fix| & o Tgwel & v @@t 2
@) eV o ¥ T 7 grx) ot r(x) aifenia: Fraffa 8 3
TR T A, A T AR |
f(x) = g, (x)g(x) + ry(x). 5B deg ry(x) < deg g(x)
3l [(x) = qa(x)g(x) + r(x), T dey ra(x) < deg aix) .

ST, Q)B4+ (X). = qa(x) 2(x) + o). FTas fF

{q; (x} — g3 (x)] £(x) = ro{x} — 1y {x) _I ......... e 1)
31, TR (%) # g(x).
deg {q, (x) - g2 (x) } 2 0. FrEe &
deg |{q; (x} -2 (x)] g(x)] 2 deg a(x).
qﬁﬁafm deg{r, (x)—ry (x)} < deg g(x).ﬁfﬁ
deg rJ(x) < deg g(x) 3t deg ra(x) < deg g(x).
T, TE TR (1) 1 AR F F 1 o BRE (1) e S St
Qi(X) — Ga(x) = 0. I TF ro(x) =1y (x) = 0. .
I g (%) = ga(x) A r(x) = rafx). _
T T, TI3 9 f(x) = q(x)p(xMr(x) T g(x) 3T r(x) F e # g R g )

TET g(x). f(x) T g(x) ¥ T 2 T 9T HAEA (quotient) & I r(x) BWEH
{remainder) gl :

3, T B YT 5 B p(x) P qg9€ 9, 91 w0 G 2 7 7 IES T WIed SR o
74 g F1Y ¥ T 970 1 FB FhaT Tt &€ |

T : W AT R T T 8 9T {(x) € R[x]. T A 7(x) = ag+ 21X ...t 2uX",
T, F re RFI A I() = ay+ a,r+...+anrrie R.

g f(r). x & TAF W ¢ TREQTYT SO 9 WO f(x) F A ¥ 156 ®E AR
f(x)=1+x+x2e Z|x| A f2) = 1+2+4 = 73R {0 = 14040 = 1.

33V 3 T TSHS WO (remainder theorem) FE K St fpiem-swe Taitr 1 0% 3qvdy
gl ]

T 6 (ATHS FTHW) : T AT F U & ¢ 19 f(x)e Flx] O be F. R &
ST TEAT yyiv)e Fix | ® FEE T i) = (vbigix ey

TUGRT : W DAY a(x) = x — b T 4; A0 oo W FarsE-es R O S0 E
Flx) o U8 sifem (ix) M rx) UTd 3T 6FA T FF f(x) = 52N (X))

= ((x}(x=b+r(x). FIET deg r{x) < dep p(xi=1, FiE degrin) <1, T r(x).

F T OF AT, T AT o,

O {(X) = (-bgix)+i

x B TYH T b GREUa & 9t e F=fiias mea g e -




f(b) = (b — b)q(b)+a = 0. q(b}+a. wyIE TET
= d. '

FH 98T, a = f(b).

Y f(x) = (x-b)q(x)+1(b).

v Sifey

deg f(x) = deg(x-b)+deg q(x) = I +deg q(x) .

FHfew deg g(x) = deg f(x) -1.

RV 3 79 35 Reaferd & Raer-wery Rty sy =t |

IR | =.x‘+£3+5x2-x B Qx] F (x2+x+1)q(xHr(x) T T ¥ =qag BT |

T + 7 aguat & fov s 0k o Ry g e oY g

x2+4
x24x4 1V X34 5x2x
xI+x+ x?
Axi-x
4>. +4x+4

3, F9IfF AN (~5x— 4) F 9 dcg(i3+x+1) A F ¢, TN e W HiE a1
T TH UM & F od4xis5x7x = (XM +4)(x34x+1) — (5x+4) .

T WIRE x 244 ¥ 3T IR — (Sx44) T
aﬁmﬁ%ﬁqwmmﬁml

ES) ﬁqfhfﬁﬁf?qﬁﬁfﬁ@rmﬁfﬂi}gqﬁ % ¥ 1 =97 HIRIY, T8 deg r < deg g.

@ _QIx] T f=xitl.g=x3.
@@ Z4[x| T f= X3 2% 541, g=x+T.
M Rlx] R M=xi.g=x-1.

E9 aﬂfrﬁﬁﬂ“t‘-'ﬁ?qﬁ{pquq:tOﬁ' a?rquﬁa:ahwﬁquh‘mw
%wﬂfﬁwm?ammmlql F[x]%aﬁqa‘mmm%mm*mm

_ m,mméﬁﬁ:wﬁmhqg;rﬁﬂmwﬁ.ﬁrwam%l

13.5 wqa’f % qr-r
Ein lu&m#aﬁr%mmaﬁwwﬁﬁwmwmqﬁtaﬁwﬁm
Al 6 | SIS BY Huﬁ?ﬂ?ﬂ-{f{wqﬁﬂﬁ SET F U e 24

RS : AT ST 1) 30 s, Flnl & 8 1 1 05 8 3 000 as) # 0, 67 9 2
2000 Tx) F IR e & ( p(x). fx) &1 06 TOFTGE 2, 0 fx). p(x) & US98
AR W gix) e Flxj @ B1aE 6 fix) = qu)g(x). 89 *g(x). f(x) B Roafora & 2 &t

() T 3 gt fox) T B 8 0 g J fix) & G008 %

T, AT f(x) e Fix] T o(x) € Fx). BT g(x) 0. T F7 &8 W9 5 & 7ay =gl & 5
FF 20x) [ f(x) 281 G 5 F A r(x) = 0 A p(x) | ().
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Aoy g 0 S F ER 58 W0 & O Jerayel S fear @ way oa?rﬁammﬁa{rqsér
fgarard €1

E 10) W ST F & 85 2 3l f(x) € F(x]. e deg fix) 2 1. T AR ae T
RERT & (x-a), [(x) F1 Fpufea Fw & IR oiF 39 AR [1a) =

TH YT & WAt et it 2w

QST : T oY F OF &89 € iR f(x) e F[x). 89 %84 ¢ 75 099 g e F, f(x) 1 &
T (root) (T F-9F (zero)) Bl &, 4l [(a) = 0. IEW & TAT, 1, x2-1e Rix] T &
TS &, FaiE 12-1=0.

FEY WA, (1), f(x) = x3 4+ x2 + %x+% € Q[x]ﬁ?TQ?ﬁHE{?,EFq’ﬂ%E o
f(ml)h—l+l—]— :]2-0

wﬁa"rﬁ?mﬁ? £10 ¥ o frel or9ae &1 957 & 0F O 80 & v freififes Fw fag
G '

07 AT FUF 8 # 3K f(x) € Fix]. ¥ a € F, f(x) T & T G § a4 T
BIA AR (x—a) | [(x).

& Flx} ¥ 950 & T65a1 (multiplicity) m S T & SOAGT T & {0 560 £ F
T T TE € |

QRATYF s T ARAT P U 83 & Al f(x) € F[x]. TaFea 8 % ae T, f(x) ¥ IgFal m
N T T T 3 (ST m U O QO D) AR (ko)™ | 1(x), T (x-)™ f f(x).

ISR 3 RAU, 3 T59 (x-3)? (x+2)e Q[x] ¥ TEHAT 2 TRW T 4 &, 3T (-2) o
RIS TgFal | N 5t 8 )
mmﬁwﬁﬁﬁ@m%ﬂwmmm%?ﬂémmm
ax+b & F[x] T 397 0% e, 31fd —a-1b 81 | ¥ T6ieQ & Fif%F ax+b = 0 T 3
A Ofg x = - a-lb. U 7 H1F UM 9§ axl+bx+c € Fix] 1 31 <, oY S 8

~bi 4z .
& foadt o= {quadratic formula)x = - l-)—l_t;-——lg T F g9 $6 QA I WIed HC

T 1 7Y 9% O T SR 9 56 O 7 S o e fafly & el wowad 2 S
F(x) = x5=2x+ | e R} x| W | 57 70 k=t Wil #03 3ud € 5% (1) = 0. 3F: 9
qa R L) T ¢ TR BRI E () F e T W Tel A

3 O e U T 99 & o |

Eif) PrAfaies Tguel @ T0 I T8 & 9 e S

5
& f(x)=_%x3—ax +3e Q[x}

Ty . WY
(= 1

o — "
lI_A}—.\'TA'I' Z }

[
3

=

D Kx) = v 2% 2x -1 e gl

El2) WHTIOUF 0% &7 ¢ ot ae F.BAT ¢ Flx| - F: 6 (f(x)) = f(a) AR
FIFT |

qE T 2 I A (evaluation) T

fCasuis




& AHEBRD ToT IR 2 ) bl SR
@ ¢(b)=bVbeF. '
M Kerdo=<x—a>.

mftﬁqﬁrﬁmﬁqu@ﬁqmm%?

Star B = ondl < ¢, Bl Tgag 3 W o Wiea O o1EH 8 2 1 o 79 Tue @
T Fi F&a & Gafud 0 qfom @ wed #1

T 7 : A SN f(x) ﬂinwmnwwqﬁat@a%maFﬁ fix)F o g
ﬂf@n’fdﬁﬂ'gl

'tﬂqf%a=qférn=o.'ci‘rf(x)wmmmmlmm.maﬁ#ﬁqaqﬁ%n
ad: F I v6 offts ¥ iU 0( = n) T 891

<, ST B9 AR S B n > 1. B9 o T o Frm o 1 4l deg fx) = 1, @
£(X) = ag+arx, 38 a9, 2y € F 6MCa, 2 0. f(x) F 397 O g, 3ndfg (-a,ag) ¥ |

o 9 TlleTY 7 IF W39 F(x) ¥ O < n el @l Gguel & foTw @ & 1 g9 Ryand fs
f(x) % el @ qewi <,

WA FFERR AT L AFY ) PTARGETO<n 21
aﬁqﬁ?ﬂmﬁvﬂx)mﬁqﬁae F#I

T f(x) = (x-a)g(x). 6 deg g(r)=n—1 .

HE: AHA-TIEDeT & F T g(x) 3 oM & ofe n— | Tol 8t | 9F 1T & ). 1.

an_['t’fl
A uj, ¢(x) FIHAE = u(a)) = 0= f(a) = (a-n) gn) =0
=a, () FIHEY i =), n-l. T8 TG g(x) T T o f(x) B & A QAT E |

3T be F.[(x)F U T T1 € Bl 3l 39 TR ((b)=0, ordlq i i Saot ufx
{b-a)g(b) = 0, 3NN AR 3 FT T b-a = 0 T g(b) = 0. FAF F o GoiF 7 2 1
3T b, {(x) 1 TF 00 BT ¢ i 3l &4 TR b= W b, p(x) T TF JoT B ( FRAT Fx)
@ T 396 a A ;.. d,. TFEWE f(x) F AU F o n O 8 ¥ | sEfow
g @ vy

T Eiin e dfavad 2

I @ o0, 36 9foTH 1 e FF 90 A R R B wd-) e QxS Q ¥ A9 ot
T el & T | -

T 7 F T O & SO0-oie 89 3 9R 55 T8 e ¢ A T 1 T 2 T

g fx) e F{xIFTH 0 8L A E T f(v) & oifus & offis n sre-o/@n 9o 319
g

& N Ry . P O
oH T iy S 'n'd‘m .I"l-'n\"ukaﬂ SYHIT BN E 5 ICE S5 Ef?i_ IS 1A ST

Uﬂ‘qg -I-IF{I""”—J]U“ I.ﬁﬂl‘ t‘lﬁql-ul-r_t-ln“u[réfl:‘ \"'“"Wﬁ!r‘ﬁFQE\ﬁ:}ul
SIET-HETT TG )., 1,,+l?1trl=r$*ﬂv Map=gap¥i= Loonel @ = ol

BIGRT ¢ FFIT i) = [(x)— p(x) THSTE § TF dieg hin) < n, Tog 60 noj Som-Son
HH Q). iy & VIE FIF TTTHTE ST hin) = 0. A (x) = o).

39§ ST UF 36 <4 97 e 3 faw s o wi 7 (alic vl 8y 3 Fay &5 T8

FRATER AT T FFA TR IR 25
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FEEr 2 : THE DT B 334 Tx € Zg[x) P 7ok A maﬁ%txﬁr@f e 21 (mFr

Pz, =TIy

& : i gora TRT ¢ el & U-U% F0 Wl o/FTd ST oY W HEd F e g
FAFIHTIT{(x) = x3+5x PRAL |

TRFEUT 0 [W e 99 & T

f0) = 0 = f(1) = f(2) = {(3) = {(4) = {(5).-

- TP 6 2,471 I8P ITH f(x) B FIF & | 56 WE, f(x) B 6 T § T deg f(x) = 3.

3 39 = T T W= F 5 Fifore |

E13) WA p U o0 &1 7 1 P — T e Z,]x) lifw | o st & 75 2, Fle
pmwwﬁlmmﬂa‘tmﬁfﬁ@ﬂ? Z,, ¥ Y% Froa oFaT
P-1_ T &1 U gt & ol fame s weriere

XP1— T = (X=1) (4=2) verrrene (x ~ p-1).
El4) 9892 x4+ 4B Zs[x] & s mrEs § prafea feu o awa )
T TGS 3 A FAU

3rT 9% &% FE9 O 7 F F U0 U n I 9598 & F ¥ oifies € offts n o 89 & 1 9fT

% 3 €1 S & 6 Sgue A F Y 9 6 7 8 1 e F R, 9E9E x24 | e Rix] SR

3% 79 oY 9 § 7F R ¥ 509 o & sl 2 oo @) et § | i, ot o SR

LROTEF AR IR TCATTR A Wi MR E) 15T R|x] TS
YRS # 3 IRME Wt F THA ¢ | U8 Ig9al @ R W HEENT TFIY (irreducible
polynomial) &t € 1 5% T Fega w9t ¥ St T o B4 |

TEY, 37 T 36 T N T < 77 ST W 1 Gikiew e ¢ g 98 amea ¢

13.6 9O

T 9E § g5 Fefoies ol ok fEm g )

1) T 9o o Sgael S g offt I IgE |

2) R|x) ¥ T W, TR & T00 £ |

3) R aeRgE el oo far § ol oft daa 9iY Ry x| gean s g 8
4) R O YU Wid Bl § AR iR Fac Ul R (x| G T Wid & |

5) Flx| ¥ ueE-aer fify, el F O & ¢ e araR 9 1(x). g(x) e Flx|, a(x) -

* U, 'r;‘l"e‘arFrE‘rq gix), i{x) & Fial. Fﬁ’—lﬂfc‘ﬁl(u—qm 2(x) + r(x) T

[ABTLETAY |/i |’-|
= =

Gy wc Fofinye Flx] U6 & O ¢ B R @986 95 (x-w) | fov.
7y & FTCOOE p A OO 9398 3 oilE § Al g @ g E

13.7 ®A/3TC

Ely 979 @), (D, (W, (D 2 1@ 20T () 457 T8 ¢, 94k 70 x F =mens ol
Fr=rrmm o € e el G i B R



E2) YEHEA: (, 3, 4-3._m§rq3§ﬁk$-mw.gmﬁ:m: V2, -7, 1,% FIOHRRE
- AR & 1

E3) @) 2+5x+3x2+ (4+1)x3= 2 + 5x + 3x2 + 5x3.

@ (6+1)—2x + 2x2+ 5x3 =

—2x + 2x2+ 5x3, FhH T =1

.
M I +3x+3x2+x3
D T4, T T,
)

10X +5x24+ 7x3 + x4 + x5,
E4)

R 1 el 34T R[x] 399 § | 561G, R F 1O o aaffr
ACEHS R T 3E9q &, 3iC 26fA0 R 3 qeaqqs )

100t R[x) @
E5) & aﬂrﬁm

E6) VMR & 6 Rix) @ Wid & 1 A1 S char R = n, 5% 12 3 9997 3 & 2
S € ¥ n e o ot 2 Rl ® ne = 0, 39S L, R{x]) 3 4 aeums 2,
gafey 78 I2$3ﬁ§lﬂq$‘aﬁmtcharR[xl='n=charR.

E7) OrTifee

p(x) =a,+ a,xl .. +a x", q(x) = b, + b,x'+ w t b, X" e R[x|

4 1 i
T Hp(x) +q0N=¢( T (a+b,) xi). T8 t = max (m, n).
P=0

2 fa+b) X

r=u

b

| f(ai) + r{bi)] xi
(

t [
Y ) ki 3 fib)
i=0 i=10

=4 (PO + ¢ (), T f(a) =0 = (b, ) @ K a,= 0, b, =0,

m+n
3 & (p(x) gx) = (_): ¢, xi

).GFST' ¢,=a by+ a_y by + ... +,b,
i=0 .
m+n

=1

= 2 |fa) fiby) + f(a,_;) (0} + o + fag) fibIxi,

FF £ e Tord TErERE 2 !
= ¢ (p(x)) ¢ (q(x)).
T ¢ TP IO GHHERATE |

E8) @® f=xg+l,q=xr=1.
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X2 X ~2

@& x+l '\{x3+ Tx2—x+ 1
x? + x?

x2—x+1
X2+ X

N ~2x+1

-2

3

T AE, £ = (P4x--2) g + 0, FAH 3 =0.
(M f=(x>+x+1)g+0.
E9) WM AT f(x), g(x) € F(x). T8 g(x) #0.
T 5 T IER, f(x) = g(x) q(x) + r(x), T deg r{x) < deg g(x). o, TE T
a1 % E TR T T § T Fx] S PR & WO T ® R 8 p(x) & W d
PreafafEd wea G 8

o) q(x) + ;((‘:)) STeT deg 7(x) < deg g(x].

e(x} ™
EL0) WO9 6 & IFEN,
f(x) = (x-a) g(x} + f(a).

AT, f(x) = (x-a) q(x) T AN FTA AR (a) = 0, ST (x—a) | f00) TS a3l
Fae dig fa) = 0.

Ell) @ o g T 3 i 2%, T =i F Tgar L ¢ |

@ x4 x4 1= (x-S FAHZ, T-2=T, 76 7@ 1 & 0 L 8,
6! aEeal 26 |

oy S, TE T T R | O M S B o T & e A R
)+ 2xP-2x—1= tx—T) (3+3x243x+1).

e & o o 21T i & &0 T o # @ x 4 T, x¥+ 3x2+ 3x + 1 91 0F PGS '
.
up &) & Tl & & 9 & 1%

X34 3xl+ 3x bt =R
AT, x* + I3 = 2% — 1 = (x=1) (x+ 1)

Y o =T & 1, g L mwga%afrti(d)a'gﬁm 3 B & A8 |

L E12) &) TR A

n m
fxy= 3 ax, glx) = anj X,
i=n P = .




El13)

Eld)

T X))+ (X)) =

¥
P
[ o I

(a;+b;) xi ) ¢ - max(m, n).
0

. =f(a)+gay

o (f0)) + ¢ (g(x)). 3K

Ii

’ mEn - .
¢ () ex) =¢ (_Zo(ai bo+ 2i_) by + ...+ g b} A )

m+i

= ig.o(ai byta._, byt ot aghyai
= f(a) 2(a)
= ¢ (f(x)) ¢ (3(x)-

3FRF: ¢ U TR 4 |

O %I O b e F T gom &, I o7 989E f(x) = b e F{x] ¥ 8 ¥ f(2) =b,
3T ¢ (£(x)) = b.

3¢ ABRTE|
& faoeh § oirgdl § o foamr T g

M fx) e Ker ¢ T 3K $0 AR & ((x)) = 0 AR o Faet a4 f(a) = 0 7
A et Y (x-a) | f(x) AR A T AR K(x) € < x-a >.

AT Ker ¢ = <x—a>.
A FARFRE & T W9 & SiER
Fix)/ < x—a>=F.

(z:..) uF oz & ol o(Z: J=p-

o7 THE 4D E § F SFER x- = TVxe(z_:‘,), aatri?g(z;‘.) F p-1 oEmE &

QWIWxP‘—TﬂWEHﬁ’lE‘HﬁU(x—T) ...... x-p=I) | (' =-T)
FifE 10 -1 & Zpﬁaﬁﬁﬁmplqﬁﬁm?.wﬁ?wmﬁﬁﬁ

(z:,) F (p—1) o & xo-1 - T FYAT

T 5t — T = (= 1) (x=2) .o (X —p—1).

L X AT x + 4 Ol - TenH E T 4 = - 13 E13 % Gfioe & eg
eEd @ xt + 4= (x--T) (x —i} (x—i) (x-—Z).
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TFR 14 ﬁﬁwqwfﬁwm

FHEE ¥ TREr
14.1  JeqE=y 40
ECien

14.2  RFRTE T (Euclidean Domain) 40
14.3 & USTE W (Principal Ideal Domain) 43
14.4  SHE OFGET W (Unique Factorisation Domain) 50 .
4.5 €0 53
14.6 FOI/3AT 53
14.1 WeEamE

T TN 9 7 AR S S ot widt oo ==t S e ikt onma qeae: e
ﬁ{gﬁr%ﬁmﬁmﬁwﬁmwm STEY, B9 51 VI & AR T $5 Wk g & |

T 13 Y op W 6 Rnrer-aoeT RfT Fx) T om O, Sl B A5 212w 1
Mﬁ&@%%ﬁﬁzwmﬁﬂ%amﬁﬁ.ﬂﬁmm%ﬁﬁwwwﬁﬁ:m
TR & 1 & QU Wi T Rt Wi e & 15 14,2 F T 0 o0 = 0 |

3T I 5 77 Q& 5 it o Rrer w0 o Rt e ¢ 7, & vt fre-oe #1958 g
TR} FT FE & FP R Teie AN 56 A 2 |

ST, T I WAt o= O, B Wl Yat SReET aigae 9 v iy i
SiferRa: ToTGERE R o S & | & Wil B U SR A R 7o €, 7 @ o
TOEET Wd | 37 R o=l & T 29 oeF IRT9 Wid F AT ey & o Faui |

T T B 9E & AU A IR Wid, TEd e Wi ot s e wig @
GUETT Y &) W ST S |

EERLEd
| S IHE F U @ 915 M9

o Y X GBI 75 FF worT IR g ¢ o e,

o T TSRl WAl 1 Yga G,

o Offdr TREST Wel W e wi;

o TR oty TR wid @ R S oFE A god WIS &C WA

o TR Tie, TET TomEeh Wi ol Sy mortwe Wa 3 9 & gy 9 fag ¢
TN T I FE FT R | :

14.2 GRFTET 9T (Euctidean Domain)

56 e N ona 36 E 1 Z o F(x) UE fnior-ser 1Y S v 96 81 v
ST S Wit & T e 7o & 1 e s A onr e 9ftFed wagh i v 5
9 T F | T TF IO R GE R

IR : T AT R @ o Wi & 1 F e & B T d ;R\ (0] — N U {01 R
9T gRRTE AT (Euclidean Valuation) 81

afe; Prefafee whee dgee 89 3 -

) d(a)<d(@b) Va be R\ {0},



i) FeabeRbzx0FRWIAqreRr : hﬁwm‘ﬂ'ﬂ
R 5 a = b + 1. ST r = 0 o d(r) < d(b).

aft 7o R R wiq wrorar 2 |

79 WG, JieRid Wid T Qo Wi } fre O e v giverdi o oReR S e 2 |

Y, T UF IS |

S 1 : R & 2w gieda vig 21

¥H:d:Z - NU(0):d(n)= |n]

-~ HfY )

. Rgla,be Z\ {0} F oW

d@b)= abl={a] [b]> la| =d(a), (T b= 0F R [b]>1)

omty d (a) <d (ab).

3, 2, T oy FeoTt-<eerT 3 < 1.6.2 2Ram 3 aFaR

R abeZb#0,AIqre Z RFRT

a=bq+r,313Tr=0‘3IT0<|r]c_|b|, .

ida=bq+r, 56l r=0ad(r)<d(b)

3 d U RECET TFEA § ol Z O YRS Wi 2

3y Ferel & T A faw 7Yy v Fife

El) AT F T 89 % 1 REee B d (a) = 1V a e F\ (0] GRRe gt
AHE AR F 0 giEes aia 2

E2) TH A7 FUF 89 ¢ | %aT
d: FIx]\N{0} - NU[0) 2d (f(x)) =deg ((x)

TR o | RERR ¥ d, F {x) T @& gieri g 2, ok safi F (] o
S Wid Tt

- TN O B o€ Wil & % 7o T @ 1 g T H I (uriiy) F HFCE S
Y € 1 3/F: ST T 36 GHe B TR 3 | (LT e B T afm e R
quidE T % o |l €

RIS : T ST R O A Wi R | 0 g RF R T 9HF (4f ey
FEED Fed ¥, AL T T V1 9T be R TG B G FTad 6 wb = |, ondly g a s
UF TARTE a1 |

IO & fw, 1 Al ) SR @ zﬁfqﬁa%ﬁ% Fl=1 G:ﬁ'({'—l)-(_l}= 1.

mﬁﬁﬁqﬁmmmmwmﬁm?iﬁmafwmﬁﬁm#m
o™ ZF daud Twew 2

I g e R v el R AT TRt Ay IS S e AR
T TeEF P S SgeEmdld @1 ¥ 1 3/ F S I AT FA[0) | 978V o

T FT G4 fediadl 9 A FaeEt
FIEW 2 Flx] & W A W DU, 6 7 0 8 ¢ 4

T : A T £(x) & Fix] TF TFF ® 1 T 3 g(x) € Flx] M8 & f(x) g(x) = 1.
FaRTY

deg (f(x) g(x)) = deg (1) = 0, 3rdfy
deg {(x) + deg g(x) =0.
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ol wiT it &Y . FIE deg f(x) 3T deg p(x) T P %, TARIT 78 Wi R 70 ) gy o1
deg f(x) = 0= deg g(x). '

I f(x) T JrIa O, SR F\(d}?maﬁqa-zﬂrrnzam. Flx] % 99% F3 Ta¢C-
39T € t O/l F % TE &l Flx] & 7 aar £

I 3: R = [a-+bwit"5 la,be Z }&Feh e wm A
¥ T AR a -+ b V5, R TF TEF § 199 W e+ d V5 € RE PR
- @+b¥-5)(c+dV5)=1.

= ‘ac— 5bd).+ (bc + ad) V5 = 1

= ac~5bd=13bc+ad=0

= abc—Sb2d=baNbo+ad=0

= a{-ad)—5b2d=b, be = —ad WTEHIIT FT qT 1

=  (a?+5b%)d=-b.
TURTE, TG b0, d (a2 + 5b2) | b, I THE 7 &

b=0

3 R % TFF Z, 3 Sehaii oeds €1 € |
T 1 Ru e B3 F 7 oo ofit o qee # W 0 & R a8 |

B3) Proffe $ of o @ @i
L  WZ, MZSL
MZ+iZ

F4) AM ST R UF TR 9 3 | Fag SR 5 u e R UF S5 99 € Ty olK Suer
' T Ru=R.

3 T GRS WIT 3 T5 Tl 0 I 90 3 & By F E

UHT 1 : O oiifae fF R IRedn orRee d 9ftn @ gfiess wig & o,
ae R\ {0} 3 T d(a) = d(1) Ul 3¢ 501 4 2, R F & 7% &

IUYRCT : HTU I6R ¥9 T F & ae R\ {0}, T8 d(a) = d(1). R T fopmr-aat i
F AN 3q,re RFFE T 1 =aq + r. S8 r = 09 d{r) < d(a) = d(!).

¥, r20, d(r) =d(r- 1) 2 d(]).
3RF: d(r) < d(1) & ¢ el |

ord: ¢ & T TR = 0 A TR SR 2
FEIAY, 1 = aq, 9 1 2 0 umE 21

P, R ey 2 RF @ IFF T M be REE Fab= | 79
d(a) < d (ab) = d(1)- T T I & 7F d(a) = d(a - 1) = d(1). 3E dia) = d(1).
T YR &) eTOal o €1 ISIEW 2 3 Gl 5 FC G 8, FEib §(x), F[x | & U= SO g
TiE 3T 3T HE deg f(x) = deg (1) = 0.
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Eﬁﬁﬂtﬁml$mTMneZLZﬂqﬁ$ﬂﬁ%m?mu#mTﬁﬁn|=|H=L
N Z 3 T DA | A (=) T+
SEY 34§ T i ot U Raet ot fomr ¢

A9 2 : T U R RS T d Sl o6 gieie wid & 199 p o el
TORTTERH [, Ra % ¥ &t @it 8, 6t a e R o701

IRA : AR 1 = (0), =N = Ra, T8 a = 0. T B &7 T7 & B I (0}. 79 1\ {0}
HRFT B TR {d(a) |2 e 1\ [0} ) HRIC 1 oot g oo 1.6, i) @ arpare

T G & UF JAfTST 39T § 1 O <R TF d(b) &, 5T& b e 1\ {0). 77 Rangh 5
I=Rb.

FAf% b e 13 1, R & vF ToRmER 2, s
Rbcl
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