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+cta—b)(b+c—a)(c+a—D)
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= fab—edyfed (a2 4 1) — ah(e? +d2)} = (ah — ¢d)(uc — bl) (ad — be).
3) K A =2+ 834 ¢5 - 3ube) 4 a?b4-0%e +V2a4- 126 4 c2a4-c2b
+3abe.
==2(03+b’+c3wéft?:c§+u”(b+c)+a{(b+C}Q-I-bc} + he(h4-¢)
=241+ 63 —Babe)+ «(b+c)la+ b+ )+ befe+b4-¢)
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—2ac?(—~¢?+ca—ac)
= 4 2¢t¢ —4cta+ 2c4a =0,
Ce B =0+e)(e+a){at b:l{A(a2+bz+cz)+B(bc-{—ca-{-ab)}.
L ath Z4REK I 1=4,
LB b 28 M 1=A+B, . B=1-A=1-1=0,
o @R =0+ (e ta){ad b (a2 b2 4¢2),
R, 2—ad=2-f2=c2— 2 i)

by —eB ta—ay +aB——ba_

RSP S Yty S S
(F) a?—a?=b2—B2:=c2— 2=, Jji]
k k k
‘tr= e, } = ey, ES P,
aba=— b4 LB ¢ty T
. ly—cf8 Co—q af—be
FoyY—oP , te—tdy |, ap—ue
T e
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(BR) a*+zt=yetzztzy+a®=(+y)(et+a),
Wik 2+ =@+ (e+y), ?+2=0+z)(y+2),
N (@2 + 22 (@2 + 92 (a2 4 22) } =(-’c+y) (y+7) ¢ +2).
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Tz Fn) 3y ey i@ F ) (@ ) (a1 )

4, wtzrtzy=0, |y
y + e+ o2y 20y =2l (y+2) gt (e 2) 2t () 2
(A1) yetaz+zy=0,R1  2(y+z)=—yz,
& Pyt =—eyz, O 2t (y+2) =ty
A (y+2)2(z+2)* (@ +y)° + 227y
= (Y4222 + (ry+rz+ye) 1+ 22770
PR ZRARWIP 2y +az+y2=0, 2r2y%%= 224 (y+2)?
(y+2)2(+2) 2 (z+1)* + 222 = 2t (y+2) 2+ 204 (Y +2)*
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BERBEH, BRI 3yt (+2)3, 32 (z+y)°.
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fle) =Q(z—a) (x—b) + Re+R'.
BetE A v = e K b, RINARAE
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BUR AR R & R, |
R=J (@) =f(B) Rt af(b) ~ bf(a)
a—b a—b
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1 I{x+R'~x{j(a) f(b)}_l_ af(b) —hf(a)

a—b u—b

6 2{(b—e)t+ (c—a)t+ (a—b)*} WRE2HH A

() b—e=2z, ¢—u=y, a—b=z, W z+y+z=0,
e 2y 20y yz+22) =0,
2yt 200 ) = 4 (ay gt an) ?, B
wib g2t 2 eyt Yz 20)* = 2oya(e+ y+2) b =4y + yz ez,
z+y+2=0, # 2(z+4y+2) =4(xytyz4210)2,
Bl 2{(d—e)i+ (c—a)t+ (a— D)} =52 TR

7. 3{(b—cP+{c—aP+(a—bS—2a24 b+ c2—be —ca—ab)’}
BRERPHX.

(B) b—c=2, c—a=y, u—b=2z R|
T+y+2=0, P 2°+ 92 + 22+ Azy + yz+22)=0, GHIHRL Z, {
T84 1A 4 28 2 (222 Y222 + 2227 = A (22y2 4 1220 - 2 2a2)

ooyt et - 2022 - 2% - 22222 =0, ... (A)
X FHR=3{D (b—e)°—2(Pa*— P bc)3}

=3{ B (- o~ [“’ ”)”+<ﬂ—éa)‘-’+(a—b)2]3}

= 1-5 50 . (x2+y2+32)3 }
= 3{ +1f+2 1

a2 2 N3
=3{ xo_}_ys,*_zo_gx?y‘zze_(-b +.’{}+~ J }_;_91.-3.,/232

= %(;m- 524 2) Pt gt s -ty g — 2R
— (.1:'-’+;r;'3+22)‘-’}'-}-99:‘—’3,5’2'2
= -g* (224 2422 (2t 4 28— 222 — 2922 — 2222)
-+ 922222,
H (A R] = 2 (23442 4-22) (0) +-9x2y222 = 92y%2 = SER TP F A

8. (b—¢)'+(c—a )?+(u—-b)7-m(b-c)(c—~a)(a—b)§)_(b—c)*.
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a, B,y B 4prtq=0 2=}, 1Y
HIEURE 129 35, oS48y =22 afly= —q,

ol + 74y = —7p2q=—;-aﬁv(a‘+ﬁ‘+w‘),
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B ¢ —¢f +—a) +(@a—b) =5 —c) ¢ —a) (a—b) P (b —c}*,

9- Cl,b,c ﬁ.ﬂi&’ﬂm‘]%Z‘%! .RIJ
bela—b) (@ —¢)+calb —c) (b —a)+ablc —a) c—-b) BB
B LIRS B, ) o®024-b%2 - c%a? —abc(a+-b +-¢),

gn ; {ah —boE - (be —ca 2 (ca—ab 2}, SR B IEEIR.

10. a+b+c=0, B @a—bZa—cA4bl—cRp—ap+

cic —ate—bR 4 27abe(ht o4 ab) =0.
@B wa—b¥a—ct=a{a®—ab+cj+4be}3,
(A b= —u fit =a'2a240cf
FHRZRE =a2a®+bef? +b(2? +ca? 4 ¢(262 4 ab) +
2tahethe cat- ab}
=418 - b¥ 45 - dabe{a? +- b7 - ¢%) 4 28{166(60 +ca+ab).
N b, ¢ BB S4prto=0 Z=H MNDELEE 129 3,

betcatab=p, @ht=—q, a*4hiyci=--2 a®b54c5=5py,

FRZ 8 =45pg)+4 —q)(— )+ 28 —qp=0,
11. a+bte+d=0, I} |
(1) (Pa*f=2Ya4+8abed (2) _D._: __}_,a-. Daa'

R on BIEEEE, Bl Do WL e k.
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B (1) (PaP=Paty2pa?........... Cieesess Cresreniaane w(A)

R atbte=—d, B] a4+b24c242ab+2bc - 2ca =2,
B @b ¢ - d? = — 20ab 4 be -ca),
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Bl af 08 ot - db -+ 2022 - b2 - ca?) — 22 a? 4- b 4 ¢%)
=4{a%? 1+ b%® 42>+ "abcia4-b 4-c)}.
ik Dat=29a%*—8abed, . 2T a?=Yrat4-8abed......... (B)
(A, (B (Da??=2at+ Babed.
(2) (4ar)(1+bx) (14c) (1 +dz)=1-+4qu? +rzd +sxd,
L g=Pe, r=Yabe, s=abed,
S pat=—2q $ad=8r, PHas= by,
. D& _ P& pad

5 2 3

BREED B2 BN, B b3 403 +d3=0, H
3434 B —(a+b+€P=0, .. Ha+b)(b+c){c+a)=0,
fca+b=0 3 b1c=0 8 cta=0.

at+b=0, ] ¢+d=0, ' a=-b, c=—d,
JBJHJ‘NA Da?uﬂ Eﬂ a? il p2ntt 4 2t 4 (2 zitqz,’ RIJ
—bEetl h2eb et 2kl — ),

Bp 0P +B3hethdd 55 0, ] Barti=0, $ P B[P pa?
Bz

R b+e=0, c+a=0 Jjd)ik.

12, etdtedd=a?+b2 42+ d2=0, |

a8+b5+ca+ds=-i—(a4+b4+c4+d*ﬁ.
& H 11, §) Q) (Da??=2%044-8abed ﬂﬁ"»agzo, T
abod = "l]j. (S a
R D=0, full 11, §] 1) §3 (Dat?=2 D5+ 8aWchD,
LDy DA L St d LDt L (pata
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13, «tbtetdietf=0 B 4B+ +dB+4/3=0, {j
@+8) b+ e+ a)+(d+ ) (e +f) (f+d)=0,
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1. 1 1,
& FOU= g Rex g

@) {a+breiridtef)}3=0, g
([a+b+cp+(d+tcrfR+3atbie) (dtetf)(at+btetdtet))

=0,
B utbtetdtedf=0, B4+B+A+BS+H13=0, ffb 12
EXEHA, /Y

a-+bb-tede+a)+Hdte)(e+f)(f+d)=0............ (A)
BN S Z AL

(A) K o, b, ¢, d. o, f BRIARHLESBLA ML
Da+b) (0 46) €+ )+ Did+) (e +) (f+d)=0,

)] AV 4+ BHabe =0t D, (B)

0 A R B EBRFHR

Flutbtetrd+etrfp=0, B Ya*+Mya®h 4+ NPabe =0

S MBS NG abe=0. i e (C)
8 M RN SRR

BB RCIF  Dabe=0...iiiiiiiiiiiiiiiiiniiieneninnene, (D}

R a,b, ¢, d, ¢, f 5SH SRR

28 4 pxd+ @r3 4 12?4 8T 4-1 =0,
B4 Pa=0,  pad=0.
. Dab=p, Poabt=—q, Pabed=r, YHabede=—s,

R cbedef =t. '

i) (D) 43 ¢=0,

0= —=2P..oriirrreennnnn, (E)

HEZHER (Def=0, . D
RmLZﬁﬁiﬁmﬂﬂ&wﬂwww+%=&
Bu = BAKH a, b, ¢, d, o, f {2 AR

valt+ppat4qpaitryats+43; ( ;) 0.
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Drlﬂo, 2\,413-——‘0, q=0,

1
" De+e+(77) =0
. Y; ubede
e »’15+63+f(‘ a‘,}‘cﬁé?") =(),
I 3 T 1 O (E}

W2 FEATS O+ pro4 gt raed sx? 4t =0,
Va4 pLattspat=0,
&n D a¥ 4 p{— Bs) 45— 2p) =0,

D) Ll PPN (G)
1

i (E)(F),(G) 1} ; Da'=y Dax 5 Da®
14. =8t woteytb:, bytwzyer, c:+betay, 307
BETFE Mz e s
(@403 43 — Babe) (33 413 - 23 - Bryz).
B AR AT SLIEITIEZ.
artcy4bz=X, hytaztcx=Y, cz+brtay=1,
PRI X+ Y +Z=@+bteo)(x+y+2), B W=1,{%
X+WY+W2Z={azey+bz)+ Wby +aztcx)
+ Wz +-bz -+ ay)
=2(a+ b2+ (W) + ¥« W+ bW +0)
+a +b-+e0?)
=2{a 4 bW)? + W) + W 4- () + (1)
+We{a+ 1)+ )
=+ H0*+ ) X+ W3+ W32),

o
5

IRk
X4+ WY +(0Z =a 4+ 50 +c)?) (x4 Wy + W),
(X4+Y +2; (N + WY +0%2) (X + WY + (002)
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= b 4e) (11 4102+ () (a + 600 4 e()?) T+ 4-2)
(£ 4+ W2 -+ W2 (2+ Wy +W%),
IR AEE 139 Sieik 2 BT}
N34 Y34 A3 - BXYZ = (3 + 654 3 —3ube) (¢3+ 3 + 23 —3xy2).
X, Y, % 2 d{— ik 4 S6T% 1
X34 Y3=(a®4- 6% + % — Jale) (13 4 13 4 23 — Beyz).,
15. u=d+y+z+a{y+2-2x), r=sdy4z4az4T—2y),
w=r4+y+rt+ax+y—2z), R
2705234 1P+ 23— Qeyz) = w34 34 13— Juvw.
%) utrv+w=3x4y+7,

u—r=3aqy—~x), v—w=3az—~y), w—u=3ar—z),

A+ IR+ O —3ABC= o (A + B+ C{(A =B 4+(B—C2
-AP ZART

] 1, . .
W3 fwd—3uvw =5 (it vl —rf -l —w Pt -

1 , . - n
5 X 34y + 0Ty — 2P+ 9k -y + 0% — 2

ke by =y Y~ 2
S w3 ud e =2Ta% 34 13 423 — Bgyz)
16. X=azxt+by+c:, Y =cztay+bs, Zi=br+cyta,
A=artey+b:,  B=brtaytcz, C=ceitbytaz,
7RI
(X AY(X = B (X —Cj=(Y = A)(Y — BY(Y —C)
=(4—A)Z-B)(ZA—-C)=XYZ~ABC.
&2 INEEEZ AR X —A={b-cy—2),
Y~ A=(—a)(s—y),
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7Zi— A=(a—b)(z—1x).
FIH= R B S SRR, TS B iR, T
(X—-A)X~-B)(X-C=(Y-A)(Y-BY(Y-()
=(4—A)(2—-B)(Z—-C)
=(b—c)lc—a)(a—b) (y—2)(z—2) (z—y.
L2 RASASERES L SIS, A
PX3-B X2V A+ XP AB—-3ABC=3E,
g DX-3XYZ-DX*DA+DXDAB+3(XYZ—ARC)
=Bk ettt e (A)
A DX -3XVZ=HX(H X~ HXY),
XMz FERG DX=DA=Dapzx,
B DXY=Y(ax+bytezice+aytbz)=Y22Yab
+ Dy pat+ Dab),
Y AB=Ylactcyd-b2) brtayte)=r*Tab

A =,

+ Yy pad+ Y ab)
S, DXY=FAB.
ik (A v
PXOX2-BXY)-P R X4 D XP XY +3XYZ~ABC) =37,
tp  BXYZ-ABC)=3k, . E=XYZ-—=ABC.

17, b2<dac }z b'*<4a'c, |
(be' —b'c) (b’ —a'b) < {ca' —ac'?,
&%) (be’ —b'c)(ab’ —a'by=(ac' +-a'chh’ —ab'%c —a'b?,
b < dae, b3 <40, *, bb <An/aded, TCA L HERIIML
{be' —b'c) {ab’ —a'b) <(ac' +e't, 4 /an’ct’ — Sua'es’
<4(/ac —sa'e)’aan'ce’,
1 Avader < {yas + /@)



R B 1

-

R o

oL (be = by @b —a'b)< (n/ac —n/@%) (NaF 4 NTE)
<fac' —a'c?.
18. b, bc—B J ale4-2lmn —alt—bm? —cn? 3 BIEEEE R
i, C, aC— m2 R ab —n? %Emﬁﬁ’ @ﬂﬁ%’%?ﬁﬁ%’fﬁ-
2 2
@) b>0, be—12>0, [, ¢> »lb— i -i’- B, i ¢ BIL.

R abe42imn—all—bmP—cn2>0, [ 6> 0, i

mE 2lmn n al? 4 cen? —abe <0,
b b
& {m+l”+~/(b°‘;)¢2)({lf_):@}{'m+m—-»\/(bc—;lz)(ab—-7:2)}<0,
_— -—In--ﬁ/(bcb—-l?)(ab—-wﬁ,‘lR -—l?l.{—,\/(—BE;:l,_z_)_(EE:Wf)

PERCZR, T m B b HET SFW% T
be—i2>0, S.ooab—nt>0,

- nt__. a? .
B o> W - BE, . >0
X n 2 RAHRE: R ac—m?2>0,

O, ab, ¢ R & ab —cx+-blc—ay+ca—biz=0,
@b —cyyz+ble—akztcla—by=0, B} z=y=2.

&) WREGER G0y _be-a  cazh) 1

zy )yt dd -y L
Soab—ok=2yt 2%, ble—ak=y?—2%),
o{a — bk =2{x*—y?).
i lalb~c)+be—a)d-ca—b k= Ty —:3),
& (r—yry—z}(z—x)={0}L=0.
S =y W y=z2 B, =2
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r=y, MHEIFE G ab—cz+-bc—a)x+ca—bz=0,
f ca-0)cz—2=0, { a=b RB 0, ., z2—2=0

i z=y=2

0. ax’+by?+ca?+2fyz 4224 2hay,

=(l:c+'my+nz)(l’::+_m'y+n'z), Hi

Gan’ —m'n) (gn—af )=l —n'l) (hf - bg)=(lin' —'in) (fq —ch).

B MBS 2 R HIAARRE 154 2
a=Ill, b=mm', e¢=nn', 2f=mn’+m'n,
2g=nl'4+n'l, 2h=lm'+1U'n.

dgh =(nl' 40 (I’ + U'm)=Cm'n’ + U3mn 4 U{mn' +1ﬁ'-n),
A daf =20 (mn"+m'n),
'« ¥gh—af)=0m'n' 4+ 2mn=l'(mn’ 4 m'n)

=(lm’ = I'm) (In’ —Un).
e |
4'mn' —=m'n) (gh —afy= —(mn' —m'n) (nl' =’ (In' —U'm),
Rlfg 4l —n'D)(if—bgy= —(nl' = n'l (Im' = U'm) (mn' —m'n),
Kim' =TI'm) (fg —ch)= —(Im' = U'm)(mn’ —m’'a) (nl' =n'l),

21. H cytbi=az+cx=bxtay=ax+by+tecz
(1) ifk 2y, 2 (2) i a, b, c. .

@ WHEHRARGH cz—w+a—bp=0,
HIB=HRBMETT  (@—br—(a—by+e:=0,

MR B AR e+a—b)@+z—y)=0,
Ceta—b=0 B z4zx—y=0.
LR (c+a—b)(a+b—0) (b +c—a)=0.

Gtr—ypxty—2){ytz-—-z)=0.

y— b*- —a y- RPN W
a=b W r=y | z+y=a+b

09 —a y—b x-—b u—-
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) Z—a y—a r- ~b  y—~b
;L Sl N S T S S
6 E-yEty—a—b) E—y)(E+y—a—b)
b y=tE=t " T y-ag@—9)

. _ _ 1 _ 1
S 2Y=0 B ety—a—b=0. B e~ =0 e=a)

. {a=b)(@x+y—a—b)=0.

23. atbte=0,f ;%5 = dabo (3 Ly
a? —¢  Yaic—a)(a—b) ¥ bAXb—c)

&) DIfa-‘—c'E> a? (b~c)jc~a)la—b)" ah**

_—yo{a?—abtc)t-be} —~(b—c)(c—a){w=b)pbe
G=-ec~a)la—=b; a?h%?

be be
=(2paYy 29>b2(;2 =4} b%2. »b'*’c

_4{150»,1”),___:4460()} l) LM:MbG(D 1)'s

a
4, Mari4brto)pa'ri+bzbe=0, X J7 p BEEUGI
JU&EEI&ZE{*ﬁ
4ac>0 R (be'=b'c)(ad' —a'b)—(ca’ —c'a®>0,
zXay +ae')+2by +b') +(cy +¢') =0,

HIm & Gy +b' —4ay+a’) (cy+¢')>0,
&p (b2 — dacky? 4+ 2{bb’ = 2ca’ +c'a)}y + b2 ~da'e' > 0......... (A)
T2 HEB

4{bb' = 2(ca’ +c'a)}? — 4b% —dac) (b'3 ~4a'c’) <0,
* (ac —=t'af® —(be’ ~b'c) (ab' —a'b) <0,

&n | (be’ ~b'c) (ab' —a'h)—{ca' —c'a) < 0.
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X (A) BEBE Mt v BBEKZH(ERA)
ifii 02—4ac>0, R (b2—dacy® BERCKZEM IHEH (A) B4R
(FEEB) ar’brtc B, B b —4abe <0
5] Rij ax2+bx+c=a{(33+%)n+4ai;b2},
(H—%)Q B, faltizde FAE, {) 4ac—-5% SHBIE.
fp dac—82>0, .°, b*—dac<O.

Rb. RTRHBERXZMEBRIEZRIR
2a(1 —z)+ (b +-c)x =20(1 — y)+ (¢ +-aly,
2} —2) 4 e+ p =21 -y)+(f+d)y.

c+a—2)h 2a—b)
8% - bic—% J+b+c—-2a 0,

L frd=%  %d—g
S IJ: c+f 2dy+f+f——2rl 0,
WRIRAZREBRE, RIfFEXi 24,

.. ¢+a—=2b  fi4-d—2e a=b  d-—e
btc—2a e+ f—2d b4c—2a et f-20d

26. z+yti=0 K Sy X P _opy
Wb —~c)(b-+c—232/x2=0.
AR FARMEM, SRR A,
7. T4+y+z=0, a®z4bly4ct=0, {j
(@+4b4-c) (@dx+b3y +e3z)=(be - ca+ab) (bex +-cay + abz),
BF) z+y+2=0, arx4+b3ytc2z=0,

a -’C ! 2
4 2T —{ﬁ?=a’—b’=k’
. ) adx 4-b3y 4¢3z
k= PLE 0”) —b—c)c—a)(a—"b)(ab +bc‘—i?'ca).'f""°"(A)
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