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=
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@ a-b+c @ c-a ® b+c

a® — b2c — ab® + a’c = a® — ab® + a’c - b*c
=a(a® - b*) + (a®> - b*)c
=(a-b)(a+b)(a+c)




2 =
X =2x—y? 42y 5 AFRAFHEY, (x+ay)(x - by +c) 7F =it
ol W, a, b, cE T=AHE & A2




4. (a-b+c)(a+b-c)E M 227

@® a*+b*+ c* - 2bc @ a* - b+ c? - 2bc
@aQ—b2—62+2bc @ a® +b* - c* = 2bc

® a®+b*+ 2 + 2be

B

(a=b+c)(a+b-c)
=f{a-(b-c)la+ (b-c))




(x4 —8x2 - 9) + (x2 - )% A Atotof gt

@x2+1 @ x*-1 @ 2+2
@ x%2-2 ® x*+3

x* - 8x2 —9—( 9)(x2—|—1)
— 2t




S (x— 1)% 4 272 vhE A QRS 2L

O (x-1)(x*>+3) @ (x-1)(x*-x-2)
® (x=1)(x*+3x+3) @ (x+2)(x>+x+7)
@) (x+2)(x2 - 5x+ 13)

x-13 A=x 2|2t
F A =A% 4+27=(A+3)(A%2-34+9)
THA] x — 12 HASHH (x + 2)(x% - 5x + 13)
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3 4 = (4 x 200 +ax+b) L WL AE ab

e

> E.

> ®™EH:

9

ar
H

flo

~&B

(3 H)

S.ab =

=(x242)2-x2
= +x+2)(x2-x+2)

. a:—l,b:Q

-1%x2=-2




o =05
o5 5 oFdA] xt - 8x2 - 99] QI4=7} ofd ZA22

@ —
x—=3 @ x+3
@ x*+1 @x2+9

® B+3x24+x+3




T fx)=x3+4x2+x-6=(x+a)(x+b)(x+c) L W, a+b+c
of e

® 2 @3 O @ 5 ® 6

B

ZYAEL At
1|1 4 -6

5 6
[0

-6

Lo
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—_

2|1

31

1
W W Ot
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B4 x-6=(x-1D(x+2)(x+3)
La+b+c=4




10.  xofl et ohadAl 3 - 2x2 — x4+ 27} (x4 a)(x + b) (x + ¢) = Q155
2], a® + b% + 29 F2? (F, a,b,c=25F)

® 5 @ ® 7 ® 8 ® 9

W22 -x+2=(x+1D(x-1(x-2)
A+ +2=(-1)2+12+22=6




1=2H?

O F o2 (x- 1) 2 o] BoABR, (x-1)2 F
oA o] Fofaolnt

@ F o2 sefart 9o R AR AT} obyT

@ 4(x -1 (x+2)2(¢ 4+ x + 1) F A FHrolo.

@ F oFA ] Hlsokes 2(x - 1) olH

8

AJehgop
2] 4]

2x% 4+ 2x —
4x3 -4 =4(x-1)(x2 +x+1)

4=2(x-1)(x+2)

T 2(x-1)
F A=) (x+2) (2 +x+1)

fijo




12. 5 ohahA] 3x%—2x% —9x2 +4, 3x3-3x2—6x 9] H|UFFLE FL5HH?

O (x-1)(x-2) @ @+)x+2) @u+1)x-2)
@ (x-1)(x-2) ® (x+1)(x-1)

B

31t 243 -9x2 4+ 4
=x+1)(x-2)(x+1)(Bx-2)
3x3-3x2—-6x=3x(x-2)(x +1)
LAY (x-2) (x+ 1)




13.

I ohahA] 13 32 4 2x, xt—4xd 4 4x2 O] Z| T ZeFot 2] ATl
27 f(x),g(x) 22 M, £(3) +¢(3) 2 k= 57

@ 18 @ 19 ® 20 (@)21 ® 22

¥ -3+ 2x=x(x-2)(x-1)

x—4x3 4452 = 22 (x - 2)°

Sf @) =x(x-2),8(x) =22 (x-1) (x-2)°
A fB)+g(3)=3+18=21




14. F oA 22 —dx+3a+ b} 22 + bx— 69 HJgoFr7b x—24 of,
a+ b2 327

D1 @2 ® 3 @ 4 ® 8

f(x) =x*-4x+3a+b,

g(x) = x* + bx - 6°]2}t 5t

f(x) 9 g(x) & BF x- 22 YrojHojz Bz
f(2) = g(2) =0°1A4
f(2)=4-8+3a+b=0,82)=44+2b-6=0
La=1,b=1.. a+b=2




15. % o34 x2 +ax + b, % + 3bx + 2a 2] HHFFF7F x -1 o,
a+ b9 g& F-5tH?

@ 2 @ 1 ® 0 @—1 ©® -2

S5 ~
A gotsrt x- 10122

2 +ax+ b2t x?+3bx+2a=

R 12 o] WojAof g,
14+a+b=0°211+3b+2a=0

o2k, a=-2, b=1

La+b=-




16. o2 F (x+y)3 - 82 ¢ Q52 A2

D x2 -2xy —4y? @ x%-2xy+4? ® x* 4+ 2xy + 4y?

@ x% —4xy-T1y? (@)x2 + dxy + 7y?

(FA)= (x+y)* - (2y)°

- 29H(x+ )% + (x+y)2y + (29)%
x2 + 2xy + y% + 2xy + 2y% + 4y?)
x% + 4xy + 7?)

—~ —~ —~
><
"<
~— — ‘<
e N N




17.

-

>

of gt 3t
1_c_>_ o]~

(x
= T 9]

III:I ><
Mr J

o, A a9 #h27

® -5 @

3 o-1 @n
B

+1)(x+2)(x+3)(x+4) + a7t xoll gt A
=

® 3

E) =x+D)x+2)(x+3)(x+4)+a
= (x2+5x+4)(x>+5x+6) +a
X +5x+4=Y= XgtH
(EF) =YY +2)+a

=Y?+2Y+a
s AAEAC] HEH a =1




@@ +x-1)(2-x-1) @ (2+x+1)(2-x+1)
@ (P+2x-1)(x>-x-1) @ (P+x-1)(x%>-2x-1)

® (P+x+1D)(x*-2x+1)

=32 4+1=x*-2x"+1-x2
= (x2 -1)2—»?
=2 +x-1)(x2-x-1)




19. x* +4y* 9 el ALY

@ x4y @ x*+2y? ® x? + xy+2y?
@ x?—xy+2y? @x2+2xy+2y2

X4 + 4y4

X4 + 4x2y2 + 4y4 _ 4x2y2
(x* +2y%)% - (2xy)?
= (x% + 2xy + 2y?)(x? — 2xy + 2y°)




20. 1-4x*—y?+4xy = (1+ax+by)(1 +cx+dy) d ™, ac +bd 2] <
Fap?

(BA) =1- (4x* —4xy +»?)
=17 - (2x-y)?
=(14+2x-y)(1-2x+y)

a=2b=-1,c=-2d=1

wac+bd =2x(-2)+(-1)x1=-5




21. g F2x? —xy—y? —dx+y+ 29 AFA A2

@2x+y—2 @ 2x-y+2 ® x-y+1

@ x+y-1 ® x-2y-1

B

xofl et WA= 2 AestH
202 = (y+4)x-y* +y+2

=2 - (y+4)x-(+1)(v-2)
={2x+(-2)Hx-(+1)}
=(2x+y-2)(x-y-1)




22, 2% +xy-3y? +5x+5y+2F Aol SFH (x+ay+b)(2x+cy+d)
oltt, o] W, a + b + ¢ +d 2] S Tt}

c} -
=

>
> =gt 5

oH =

~&B ~

2x% + xy — 3y 4+ 5x + 5y + 2
=2x%2+ (y+5)x—3y% + 5y + 2
=2x+(y+5)x-(y-2)3y+1)
= {(x— (y - 2)}2x + (3y + 1))
=(x-y+2)(2x+3y+1)
ca=-1,b=2,c=3,d=1




A P(x) = x4+ 2x3 +kx? - 2x + 87F x - 1 B Uipo] oA B R
5 kO] S A d o2 F P(x) 9 157 obd 222

D x-1 @ x+1 ® x-2 @x—i—Q ® x+14

B )
P(¥) = (x-1) Q)
CPA)=1+2+k-2+8=0
Sok=-9
P(x)=xt+2x° -9x% -2x+8

=x-1)(x-2)(x+1)(x+4)




24. (218 -1)2 60 7 70 Ato] 9] o]H F =2 o] Hoj

F=?
® 61, 63 @ 61, 65 3)63, 65
@ 63, 67 ® 67, 69

288 1 =(26-1)(2° + 1)(22 + 1)(2* + 1)
=63-65- (212 +1)(21 4+ 1)
whebA] 248 — 12 633 65 = Lol ol




1003 — 1 _
o] ZFe 1519
01 100 11 ) #k= 7ot

@99 @100 ®101 @102 O 103

B

a = 100°]2}t o}H
-1  (a-1)(a®>+a+1)

(a+la+1  (a®+a+1)
=a-1=99




26.

20123 + 1
2012 x 2011 +1

> E

> mer; 2007

1006

o &g azt @, Lol ke ool

B

(2012 + 1)(20122 — 2012 + 1)

(20122 — 2012 + 1)
=20130]2%
a+1 2013+1 2014

1007

a—-1 2013-1 2012

~ 1006




27.

a+b+c=4,ab+ bc+ ca =3, abc =12 M, a3 + b3 + 2 9

Fohw?

@ 30 @31 ® 32 @ 33

® 34

s

S
=

~&B

(a+b+c)?=a?+b>+c%+2(ab + bc + ca)

9] Aol @t a? + b2 + ¢* + 6 = 16

L a?+ b+ =10

a®+b3+c3

= (a+b+c)(a®+b?+ c? —ab - bc - ca) + 3abc
=4x(10-3)+3x1

=31




28. x+y+z=1Lxy+yz+zx=2xz=3<L W, (x+y)y+2)(z+x)
o] k27

@1 o2 03 @4 6

x+y+z=12HI5H

(FA) =(1-200-x1-y)
=1-(x+y+2)+ (xy+yz+2x) - xyz
—1-142-3=-1




4232 +9=(®+ax+b)(x*+cx+d) 2 JAFESNED O, |ab - cd|
o] gre Tatolat

>

> ®Heh 12




30. I ol% thaHA f(x),

¥ r2x?-x-29 M, f(x)+ g(x)E FoFA?

@ 2x24+5x+2 @ 2x24+3x-2 @2x2+4x

@ 2x2+2x-4 ® 2x2 +6x+4

~&B

g(x) o AT FETt x + 2, HaFu7}

B+2x2—x-2=(x-1)(x+1)(x+2)

(x=1)(x+2), glx) =(x+1)(x+2)
flx)+g(x) =x2+3x+2+x>+x-2
= 2x2 + 4dx

f) = x+Dx+2), 8(x) = (x-D(x+2) B= f(x) =




® 2x2-3

@ 2x%2 -1

@)2x% -2

® 2x2 42

@ 2x2+1

=(x-Dab=x(x+2)(x-1)
A x(x-1),(x+2) (x-1)

X3+ x2 -2

&

=
PERER

=
T

2x2 -2

O
—




32. F it A, Bol ot A = 2 +ax+2, B=x2+bx+cOlIAB
o] kTt x4 1, HAFTMETF o8+ 202 —x -2 W, a+btc
o] gt 9

@ -1 @0 @2 @ -2 ® 3

B )

A=m(x+1), B=n(x+1)°]gtz2H
mn(x+1)=x3+2x2—x-2
cmn=x2+x-2=(x-1)(x+2)

m=x+2, n=x—-1Fc=m=x-1,n=x+2
A=(x+1)(x+2)=x>+3x+2
B=(x+1)(x-1)=x*-1
A71A4,a=3, b=0, c=-1
a+b+c=2




Hjp7h % 4 a2 —dx -4

® x+3

@ x+2

@ x+1 (@)x—Q

@D x-1




34. Aol Algrt 19 F oA f(x), g(x) o Fol x¥ 4+ x% —5x+3
o], HAFHFTE x% 4 2x - 3L W, £(2) + g(2) & F= F5HH?

@ 3 @ 4 ®5 @)6 ®7




35. F oA A, B AT GE A« B, 4T
7

UetU7]1 2 & o, (A2 « B2)% (A2« AB) &} -2 A

@46 @ A ® AL

~&B

A =Ga, B=Gb(a,b= NE2L)E O
(A% x B%)% (A? * AB)

= (G?a® * G*b*) % (G*a® + G*ab)

= G*%*G?a

=G%a

o]

—




36. 1999719] t}atAl x2 —2x -1, x2 —2x 2, -+, x2 —2x—1999 Zof|A
AG=7t A4l AxpAlo] Fo 2 Q1B 54% AL BT IRI7R

@usH owuA 5K @64 G A

x2=2x-n = (x+a)(x=b) (a, b= ZAA5) 2t otH (1 < n < 1999
< 7pedsp)

ab=n, a=b-2
n=1-3,2-4,3-5, ---, 43-45(=1935) 9] 43 7}




37. (x+1)(x+2)(x+3)(x+4)—k7} 0|2t o] LA FA 2 <l
g o, A ko] g& Ashd?

@1 o1 ® 0 @ 2 ® -2

~&B

(x+1D)(x+2)(x+3)(x+4) -k

=(x+1)x+4)(x+2)(x+3) -k

= (x> +5x+4)(x®> +5x+6) —k

x% +5x = X2 2| gstH

() =(X+4)(X+6) -k
=X2+10X+24 -k

A A O] HHH 24 -k =25

Sok=-1




38. x*+3x2 4+ 45 vt2A QAHIfH ALY

O (2+x+1)(x2-2x+1) @ (2 +2x+2)(x2-x+2)
@(x2—x+2)(x2+x+2) @ (P+x-1)(x%-2x+1)

® (P+x-2)(x>+x+2)

x4+3x2+4:(x4~|—4x2+4)—
=(x?+2)? -
= (x? +x—|—2)(x -x+2)




39.
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oH .

ol
rlo

A 58 ry.c7 5HE FolW 270 2R
x—|—y—|—z:0 ...... @

1 1 1 3
—db S b = = Zaaonss @
x y z 2
x2_|_y2_|_z2—1 ...... ©

(x+y+2)2=x2+y +22+2(xy +yz +zx) °|BZ
@, ©°lA 0% =1+ 2(xy + yz + zx)
1

'.xy+yz—|—zx=—§ ...... @

O DFYFX _ S na
xyz 2

3xyz = 2(xy + yz + zx)

i 1

. XYz = —g

T, 34+ +22-3xyz
=x+y+2)(x®+y*+22—xy—yz—2zx)
@A x+y+z=00]B=2

1
B4y +78=3xyz=3- (_5) = -1




40.

M7 Al ®1e] Aol a, b, coll 5t (a+b-c)(a—
b(b+2c)+ (c+a)(c—a)7t AHL ), o] AZF2 ojH
7

@a7a73 @ ol5HAAE O AAnd
GIE BRI ® =77

8

(a+b-c)la=b+c)
=b(b+2¢) + (c +a)(c—a) A

la+ (b-c)lfa— (b—c)} = b* + 2bc + ¢* - a?
a? — b+ 2bc — ¢* = —a® + b* + ¢ + 2bc
2a® = 2b? + 2¢2

Ca?=p% 42

wetA, o] 471 WHe] hol7t a2l A7




41. AAFN=5-29° +15-292 + 1529 + 52| F2] oF4=0] H5E?

® 20 A @ 40 A ® 60 7H
@80 7N ® 100 7H

B ~
FolZ N 9 32 AA Atsto] A 2Qd4E8] shrl= Y
E_XP;].DE
ZolA $58 shte] Bxlz Aztete] 52 Bow
N=5(29°+3-292+3-29+1)
=5(29+1)3
=5-303
=5-(2-3-5)3
— 23 33 54
w2 N o] FOf oF9f A4
B+1)(3+1)(4+1)=280




42.

B Ao dojef gto] 60°]aL, thzb4l 9] Zol7t
Aol Zylol=?

@® 88 @ 100 ® 124 @®)148

B

il

Ax+y+z) =604 x+y+z=15

F, 49l dol=

VX2 +y2+ 22 = \T701B=

Xy 42 =T7

ol W, F-gHA O] Hylol= 2(xy + yz + zx) ©| 2L
P4y 422 =(x+y+2)?%-2(xy+yz+zx)0]BE
77 = 152 = 2(xy + yz + zx)

" 2(xy +yz+zx) =225 - 77= 148

webA|, A5 A 9] AE ol 148 |t

A5HA | 7t29] Do, Hizo] do], £olE 47 x, y, 221




43. T A5 a, bol Kot [a, b] = o® - b2t F W, [¥% x-1] +
[2x+1, 3] + [0, 1] A+EF|SE (x - a)(x® + x° +bx+c) oftt.
o, < a, b, c T a+b+co 2?

@5 @ 10 @15 @ 20 ® 25

B ‘
[x2, x=1] + [2x+ 1, 3]+ [0, 1]
=xt-(x-1)2+(2x+1)2-94+0-1

=xt -+ 2 -1+4x%+4x+1-10

=x*+3x2+6x-10

= (x=1)(x® + x* + 4x + 10)

=(x-a)(x®+ x> +bx+c)

Wb, a=1, b=4, c = 10922

a+b+c=15




44. f(x) =x®+ax+b, gx) = x> + ex+d7F S 2E WE

w2

[L]17
ab—c+d9 27

A f(x), g(x) 2] HaFulsE 13 + 322 - 13x - 15°]Tt.
© f(1)=-4, 5(0)=5

® -31 @ -11 @5 @ 13 ® 29

B ‘
= oAl o] H 4TS
x4+ 3x2 - 13x— 15=(x+1
Q5E = A F QSER f(1) = -4,
8(0) = 501 FE== f(x), g(x) & TET
f)=@Ex+1)(x-3)=x*-2x-3
g(x)=(x+1)(x+5)=x>+6x+5
a=-2,b=-3,c=6,d=5
ab-c+d=5
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45. g2 {2 oAY R

S ThFA A, B o] distel A B B 2 e

22 R 2 517 A 9} B o] 2|k B ok R o] H o Eorsal

Zrt}’ & Hol= ItAo|t}.

A, B 9] 2|HFF+E G = 5H4,

A=Ga, B=Gb (&, a, b= AZRA)E YePE 5= It
AE BE U %20 std

A = BQ +R °l|X Ga=GbQ +R

.. R=G(a-bQ)

Z,G=B2%RO (7)ot

¥, b 2t a-bQ 7k (H) 7Fobdetd

7} ) m (GRFol o] vehA]) o] EAfsto

b =mk, a—bQ =mk' ©] 3t

a=mk' +bQ = mk’ +mkQ = m(k’ + kQ)
Z,ab 9 (7F) mo] EAotER

a 9t b 7} A2k 7Y ol Baolth

A b €t a-b0 = (H) ol

B =Gb, R = G(a-bQ) oA

ba-bQ 7t () °lEE BSR Y HHFFr=A 9B
o] gk G o At

—~

()& (7h), (W) ofl &8k A2?

@ T, B @z, Az
® Bk, U5 @ Fohs, A2
©® FHs, B

S5
A, BY HHFFTEG E} StH
A=Ga, B=Gb (&, a, b= A24)0]1,
AEBE Y S Qﬂ’ro}‘ﬁ
A:BQ+R ANA Ga = GbQ + R

= (a-b0)G

= B & RO FoFgolth.

11 b %t a-bQ7F A 247} of et
ﬂ“o] m ©] &5}
= k, a—bQ = mk’
= —kQ = mk’ + mkQ = m(k' + kQ)

,a 9} b 9] FF m o] EASIER g 9t b 7t A 2 AT = Ao
ELE}
wabA b 9} a - bQ = AR 40|t
B =Gb, R=G(a-bQ) X a ¢t a-b0 7} AE2AO|EZ B
o} R 9] FtfFeF= A o B 9] FH|tfFgeka=et At

|
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46.

bx(a®x? + 2a%y? + b?y?) +ay(a2x2 + 2b%x% + b%y?) < 7hral
bx + ay bx + ay

H?

@® a?x? + b?%y? @(ax + by)?

® (bx+ay)? @ 2(a%x% + b%y?)

® (ax+ by)(bx + ay)

B

(B2 = bx(a®x? + 2a%y? + b*y?) + ay(a®x* + 2b%x* + b?y?)
= bx(a®x? + b*y?) + 2a*bxy?* + ay(a®x*> + b*y?) + 2ab*x>y
= (a’x* + b*y?)(bx + ay) + 2abxy(ay + bx)

= (bx + ay)(a®x? + 2abxy + b*y?)

= (bx + ay)(ax + by)?

w2bA, (£ )= (ax + by)?




& A (@ + b + ¢)(ab + bc + ca) — abe &) 157} obd A2

® a+b @ b+c ® c+a

@b—a ® -b-c

AN aofl Wi WAz o= A 2|5t
(a+ b+ c)(ab+ be + ca) — abe
(b+c)a + (b2 + 2bc + ¢?)a + be(b + )
+c){a*+ (b+c)a+bc}
( c)(a+b)(a+c)
L@ b-axe A7t o




(a+b+cf —a® = - A5R T 0, g F A7} ok
AL

® a+b @ b+c
® a+c @ a®+ab + bc + ca
@a2+2ab+b2

~&B ~

=A) ={(a+b+c)®-a® - (b®+?)
=(a+b+c-afla+b+c)®+(a+b+c)a+a®
—(b+¢)(b? = be + ?)

= (b + ¢)(3a® + 3ab + 3bc + 3ca)

3(b + c¢)(a® + ab + bc + ca)

3(b+c)la(a+b) +c(a+ b))
3(a+b)(b+c)(c+a)

—

— — —




49. xol Ht FAFH A =x(x-a-4)(x+d*>-1), B= (x+3)(x+
a)(x+a® - 5) 2] 7} xof tigt o]xA o] H =% sh= A4
a®l st @ + a9 gh= F-5HH?

@ 20 @ 16 ® 10 @ 5 @2

B
1) A9] 14 v AhBoreol 142k ol
BollA x = 0= tHUsHA
3a(a®*-5)=0,a=0(-a’t B=F)
=% Ae] Hehgeri o7} ohe,

11) B2 Q14 x + 30| Htf-Zer49] o141 5}
A°A x = -3 s
-3(-a-T)(a%*-4)=0,a=-7,2,-2
o= 7,29 1) A, BE] HjFot Q74
a__2o1 EH
5 (x+3)(x=2)7F AR oIkl
La=-2,ad>+a=2
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AB=GLIA G = 1i}*40]u}_
L EHFrEx+ 1
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