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( 2)
P(Xo, Yo) ax’ +by®* +cxy+dx+ey+ f =0
aon+byoy+cX°y;y°X+dx+2X°+ey+2y°+f:o- S

f(x,y)=ax’+by* +cxy+dx+ey+ f P(Xo, Yo)
f(xy)=0 f (X, Yo) (X Y) - T, *(x,y)=0

b | Tf(X’y):axox+byoy+cxoy;yox+dX+2X0 cedt Yo ¢

-0 Lj Na
E20 AV Y
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( 3) X3+y?—4x+4y—-2=0
A(4,2) >0 d=r
P12 4 444.2-2=10>00wmrreeeemnn 1 A
(1) X=4

P(Xo, ¥o)



()i AL H5m MLy-2=m(x-4) " y=m(x-4)+2HK A
LI g - 3 I
(1+m*)x*=4(2m* - 2m+1)x +(16m”* - 32m+10) =0
FHANA=0 = 4(2m°=2m+1) =(1+m" ) 16m* =32m+10)=0

= (Gm-1m+3)=0 = m=%§_—3

B fx-3y+2=08 ¢ :x+y-14=10

(x-3y+2)(3x+y-14)=0
3X*—8Xy — 3y’ —8X +44y —28=0-------e-e-- 2
A
4x+2y-2(Xx+4)+2(y+2)-2=0 = 2X+4y-6=0-----------. 3)
(2) (3)
(2) (3) (2)

(2X + 4y — 6)% = 4x® + 16Xy + 16y° — 24X — 48y +36=0------------ (4
(2) (4)

2+ (4) x> +8xy +13y* —32x -4y +8=0
(2)—(4) —x®—24xy—-19y*+16x+88y—-64=0

2x(2)+(4) 10x*+10y*— 40X +40y —20=0------------ (5)
(5) 10 10 (1)
2x(2+(4)=(5
(2) 2x(2)=(5)-(4) ®-(4=0
(2)=0

X*+y’+dx+ey+f =0 P(X,, Vo)

(Xg + Vo +dXo+ €y, +F ) +y? +dx+ey+f)—

(x0x+y0y+dX+2X°+ey+2y°+f)2:0




1. X +y*+dx+ey+f=0
Loy = Yo =mM(X=X,)
MX—MX, + Y, =Y
MX—MX, + Y, = Y x> +y*+dx+ey+f =0

X%+ (MX—MX, + Y, )? +dX+e(Mmx—mx, +y,)+ f=0
= X% + M>x% — M?XX, + MXY, — M?XX, + M2X,” — MX, Y, + MXY, — MX, Y, + Yo~ + OX + emx

—emx, +ey,+ f=0
= (L+ m?)X? + X%, (—2m?) + m?X,” + Y~ + 2mMKy, — 2MX, Y, + (d + em)x—emx, + ey, + f =0
= (L+m?)X? + (d + em+ 2my, — 2m?x, )X+ (M?X,> + Y, — 2MX, Y, — emMX, + ey, + f) =0
D=Db’-4ac=0 ( )
= (d +em+ 2my, — 2m?x,)? — 4L+ m?)(M?x,” + Y,” — 2MX,y, —emx, + ey, + f) =0

= (4%,” + 4dx, —€” + 41)m? + (—2ed — 4x, — 4dy, —8X,Y,)m+ 4y, +4ey, —d? +4f =0

2ed + 4x, + 4dy, +8X%, Y,
m, +m, = ' Xo 02 %o Yo
4x," +4dx, —e” +4f

4y’ +dey, —d® +4f
Ax,? + 4dx, — €® + 4f

m,m,

Y=Y _rnl(X_XO) =0 Y=Y _mz(x_xo) =0

= (y_ YO)2 - (rT'E + mz)(x_ Xo)(y_ yo) + (mlmz)(x_ Xo)2 =0A A A (a)

(a)

A(F-Y,)% (4%, + 4dx, —€® + 4f)

B =(X—X,)(Y— Y,)(2ed + 4ex, + 4dy, +8X,Y,)

C@y,” +4ey, —d* +4f)(x—x,")



A= (y—Y,)%(4x," +4dx, — € +4f)
= 4%, 7y + 4dx, Y2 + Y2 (4T — %) —8%,° Yoy — 8dX, Yo Y + Yo Y(26” —8F)
+A%,7y, 2+ AdX, Y, + Y, (4 —e?)

B = —(X—=X%,)(Y - ¥,)(2ed + 4ex, + 4dy, +8X%,Y,)

= 2edx, Yy + 4ex,”y + 4dx, Y, Y + 8%, Y, Y + 2edxy, + 4ex, Xy,
+ 4d)(y02 + 8)(0)(y02 - XY(Zed) - 4ex0xy— 4dxyoy_ 8X0Xy0y
— 2edX, Y, — 46X, Y, — 4dX,Y,~ —8X%, Y,

C=(4y,” +4dey, —d? +4f)(x—x,)?
= AX2y,” +4ex?y, + X2 (4F —d?) —8x, Xy, — 8ex,Xy, + X,X(2d? —8f)
+ A%,y +Aex, Y, + X, (4F —d?)

A B C (a)

(@) = 8X XY, Y +4eX, Xy, + 4ex, Xy + (8f —2d*)x,x + 4dX, Y,y
+4dxy,y + (8F —28?)y,y+ (d? —4f)x,” + (d® —41)x? + 2edx, Y,
+2edxy + (€% —4f)y,” +(e? —4f)y? —4x?y,’ — dex’y, — 4%, y?
— 4dx, y* — 4dxy,” — 2edxy, — 4ex,’y — 2edx,y =0————— —— (b)

(b)
(X" + Yo + % +ey, + F)(X2+y? +dx+ey+ f)

d e
_[X0X+ y0y+z(xo +X)+§(y0 + Y)+ f]2 =0
D=(X,"+Y, +0%, +ey, + )(xX*+y? +dx+ey+f)

d e
E :[X0X+ y0y+E(Xo +X)+§(y0 + Y)+ f]z

D

D = 8Xy XY, Y + 4eX, Xy, + 4ex, Xy + 8 X, X + 4dx, Y,y + 4dxy,y + 8fy,y + d2x02
+d?x? + edx, y, + dexy + dex, y, + dexy + €%y, + €°y?



E
E = 4x%y,” + 4ex?y, + 41x° + 4%, y® + 4dx, y* + 4fy® + 4dxy,” + 2d *x X
+ 2dexy, + 4ex,’y + 2dex, y + 267y, y + 41x,” + 41y,

S D—E= 8X,Xy,Y+4ex,Xy, +4ex,xy + (8f —2d? — 2de)x,x + 4dx, Y, y + 4dxy,y
+(8f —2€?)y,y+(d* —4f)x,” +(d? —4f)x* + 2edx, y, + 2edxy
+ (62 —4f)y,” +(e? —4f)y? —4xy,” — dex?y, — 4x,"y* — 4dx, y?
— 4dxy,” — 2edxy, — 4ex,”y — 2dex,y = 0

1. 2 .
f(xy)=ax’+by’ +oxy+dx+ey+f  P(Xo,Yo) f(x,y)=0
T.(x,y)=0 axox+byoy+cxoy+yox+dx+xo+ey+y°+f: 0
2 2 2
T,(xy)=0 P (X0, Yo) f(xy)=0 P
f(xy)=0 T, (xy)=0 P f(xy)=0

1 f(x,y)=ax®+by* +cxy+dx+ey+ f
f(xy)=0 P(Xo,Yo) f(xy)=0

f (X, ¥o) F(X,¥) =T, *(x,y) =0

cax’+by+oxy+dx+ey+ f =0

: y_yo:m(x_xo):YZYO"‘mX_mXo
y

= ax® +c(Mmx — mX, + Y, )* + bX(MX — mX, + Y, ) + dx+e(mx—mx, + y,) + f =0

= ax’® +bm?x? — bm?®xx, + bmxy, —bm?®xx, +bm?x,> — brmx,y, + bmxy, — bmx,y, + by,
+CMX* — CMXX,, + CXy,, + dX + emx—emx, + ey, + f =0



= (a+bm? + cm)x® + (—2bm?x, + 2bmy, — cmx, + cy, +d + em)x

+(bm2X02+by02_2bm(oyo_erm<o+eyo+ f)=0

D=b?-4ac=0 ( )

(—=2bm?x, + 2bmy, — cmX, + ¢y, +d +em)?
— 4(a+bm? + cm)(bm?x,” + by, — 2bmx,y, —emx, + ey, + ) =0
= (4b*m" + c2m? + dben)x,”
+y, (4b?m? + ¢% + 4bem) + d? + €?m? + 2dem+ y, (4bdm+ 2cd + 4bem? + 2cem)]
+X, (—4bm* — 2cm) [ Yo (2bm-+c) + (d +em)] x, Y, (—8b”m’ — 4bcm?® — 4bem? — 2¢m)
+Xo (—4bdm? — 4bem’ — 2cdm— 2cem?’) + [ 4af + X, Y, (8abm) + y,(—4a€) + X, (4em) +
Yo (—4bm) + X(=4bm) ]+ —4cfm+ X,y (8ocm?®) + y, (—4cem) + X, (4cem?) + y,* (—4ocm) + x,* (—4ben’)

= (C?x,” —4abx,” + €* — 4bf + 2cex, — 4bdx,)m? + (4bdy, — 2¢?X, Y, — 2cdx, — 2cey, +
2de+8abx,y, + 4aex, — 4cf )m+ (cy,” + 2cdy, + d* — 4aby,’ — 4aey, — 4af ) = 0

—(4bdy, — 2¢°x, Y, — 2cdx, — 2cey, + 2de+ 8abx, Y, + 4aex, — 4cf )
C?x,” —4abx,” + € — 4bf + 2cex, — 4bdx,

m+m, =

mm, = (c?y,’ + 2cdy, + d? — 4aby,” — 4aey, — 4af )
® ¢?x,” —4abx,’ +e® — 4bf + 2cex, — 4bdx,

Y= Yo —M(X=%)=0 y-y,—m,(X=X,)=0

= (Y= Yo)® = (M +m,) (X=X, )(Y = ¥o) + (Mm,)(X—X,)* = 0
= (y—Y,)?(c?x,” — 4abx,” + €* — 4bf + 2cex, — 4bdx,)

+ (X=X, )(Y — Y, ) (4bdy, — 2¢?x, Y, — 2cdx, — 2cey, + 2de+ 8abx, Y, + 4aex, — 4cf )
+(x—X,)%(c?y,” + 2cdy, +d? — 4aby,” — daey, — 4af )

A=(y-y,)2(c*x,” — 4abx,’ + e — 4bf + 2cex, — 4bdx, )



B (X— X,)(y - Y,)(4bdy, — 2c*X, Y, — 2cdx, — 2cey, + 2de+ 8abx, Y,)

C £x—x,)2(c?y,’ + 2cdy, + d? — 4aby,” — 4aey, — 4af)

A= (y—vy,)*[-4bf + € + x,°(—4ab+ c?) + X, (2ce— 4bd)]
= (Y2 =2y, Y+ Y, )[(—4bf +e?)+x,”(c* — 4ab) + x, (2ce— 4bd)]
= y?(€? — 4bf ) + x,”y* (c*—4ab) + X, y* (2ce— 4bd)
+(~2)(€7 - 4bf ) ypy + (-2)(c* — 4ab)x,"Y, Y + (~2)(2ce— 4bd) X, Y, ¥
+Y, (€7 —4bf) + X"y, (c% — 4ab) + X, Y, (2ce— 4bd)
B =(X—%)(Y— Yo)[% Y, (—8ab—2c?) + x, (4ae— 2cd) + y, (4bd — 2ce) + (2de— 4cf )]
= (XY + X, Yo — %, Y — X, )[(2de— 4cf ) + x, (4ae— 2cd) + v, (4bd — 2ce) + X, Y, (8ab— 2¢?)]
= Xy(2de—4cf ) + x,xy(4ae— 2cd) + xy, y(4bd — 2ce)
+ X, XY, Y(8ab— 2¢*) + x, Y, (2de— 4cf ) + ><02y0 (4ae—2cd)
+ %Y, (4bd — 2c€) + X, Y, (8ab— 2¢?) + (4cf — 2de)(x,Y)
+ %, y(2cd — 4ag) + X, y(2ce— 4bd) + x,”y, y(2¢* — 8ae)
+ Xy, (4cf — 2de) + X, Xy, (2cd — 4ae) + Xy, (2ce— 4bd)
+ X, Xy, (2c? —8ab)
C = (x—x,)?(d? + c?y,” — 4aby,” — 4aey, + 2cdy, — 4af )
= (X* = 2%, X+ X )[(d? — 4af ) + y, (2cd — 4ae) + y, (c* — 4ab)]
= x?(d? — 4af ) + x*y, (2cd — 4ae) + x°y,” (c? — 4ab)
+(=2)(d* - 4af )(%,X) + (—2)(2cd — 4a€) (%, Xy, )
+(=2)(C? — 4ab)(x, Xy, ) + X, (d? —4af ) + X"y, (2cd — 4ae) + X, Y, (c* — 4ab)

242, 2

= d2x? — dafx® + 2cdx’y, — 4aex?y, + c*x%y,” — 4abx?y,’

— 2d2x, X+ 8afx, X — 4cdX, Xy, + 8aEX, XY, — 2C*X, XY, + 8abX, Xy,
+d?x,” —dafx,” +2cdx,’y, —4aex, Y, + 2%, Y, —4abx,’y,
A B C
X, XY, Y(8ab — 2¢) + x,x(8af —2d?) + y, y(8bf —2€%)

+%,2y?(c? — 4ab) + X?y,”(c? — 4ab) + x,”y(2cd — 4ae)
+ X%y, (2cd — 4ae) + x,xy, (4ae— 2cd) + x,xy(4ae— 2cd)
+ X%, Y, Y(4bd — 2ce) + xy, y(4bd — 2ce) + x, y* (2ce— 4bd)
+ xy02(20e— 4bd) + X, Y, (2de— 4cf ) + xy(2de— 4cf ) + X, y(4cf —2de)
+ Xy, (4cf —2de) + x*(d? —4af ) + x,”(d* — 4af ) + v, (€® — 4bf )
+Yy* (e’ —4bf)=0

f (X, ¥o) F(X ¥) T, *(x,y) =0

7



00, Yo) F (X V) =T 2 (% y) = (@%," +by,” + XY+, + ey, + f)(ax” +by?

+CXy + dx+ ey + f)—[axox+byoy+§(xoy+ xy0)+%(x0 +x)+§(yO +y)+f]?=0

(i Xax,” +by,” +Cx,Y, + dx, + ey, + f)(@ax? +by? +cxy + dx+ey + f)

= a?X, X2 + abx,y, + acx, Xy + adx, X+ aex,_y + afx,’

+abx?y,” +b?y,?y? + bexyy,” + bdxy,” + beyy,” + bfy,” + acx,x?y,
+DCX, Y, Y2 + C*X XY, Y + COX XY, + CEX, Y, Y + CfX, Y, + adx,x°
+bdx, y? + cdx, Xy + d*x, X+ dex, y + dfx, + aex’y, + bey,y* + cexy,y

+dexy, + €’y y + efy, + afx® + bfy? + cfxy + dfx + efy + f 2

= X XYoY(C?) + XoX(d?) + Yo ¥(€%) + X"y (ab) + X2y, (ab) + X, Y(8€) + X* Y, (ae)
+ XoXYo (Cd) + XoXy(Cd) + X, Yo Y(CE) + XY, Y(CE) + X,y (bd) + Xy, (bd) + X, Yo (cf )
+ xy(cf ) + X, y(de) + xy, (de) + x(af ) + %, (af ) + y,” (bf ) + y>(bf )

. C d e
( | Isz(x,y)=[axox+by0y+§(x0y+xyo)+5(xo+X)+§(y0+y)+f]2

ac ac ad ad
=[a%x,’x* +?x02xy+—x0x2yO + abxoxy0y+7x0x2 +7x02x

2

ae e ac
Xo XYy + 2 0Xy+afx X]"‘[ 02)(3/"'_)(0)(23/0"'Zxozy2

2 2

2.2 b bc Cd d
+7(2X0XYOY)+—X Yo t+ OyO y+ oyoy +— oxy+ 4

cd , ce
+7X Yot Xoxyo oyoy+ oy + Xyo xy0y+—x0y

cf b b bd
+_XYO]+[abX0Xyoy+ oyoy +—= nyo +b2yo y +_XYOy

d be b ad cd
XoYo¥Y+— yo y+— yoy +bfyoy]+[ +7X0X2 +7X02y
Cd Cd 2 bd bd d? d?
+_Xox}/o Xoxy"'_x Yo XoYoY+— xy0y+—x +_(2X X)
d? de de de de

% Xoyo+—xoy+—xyo+—xy+—xo+—x]+[ X XY

2

ae ce ce be be
+_Xoxy+ oyoy+ Xyo oy + Xyoy+ yoy +—=Yo ¥

2 4 2

de de e’ e , «f
+_XYO"'_XY"'_Xoyo+_Xoy+ _(ZYOy)‘FZy +_YO
+ef?y]+[afx0x+%xoy+ fxy0+bfy0y+%x+ixojt%yojtef?yjtf ]



- (axy” +by,” + XY, + dX, + ey, + f)(ax? +by? +cxy + dx+ey+ f)-T,%(x,y) =0

c2 q2 o2 ) c2
S[XOXYOY(Zab_7)+XoX(2af _7)+YOy(2bf _7)+X0 y (Z_ab)

2
+ x2y02(%— ab) + ony(% —ae) + X%y, (% —ae) + Xoxyo(ae—%)

cd ce ce ce
+Xp0y(@8 =) + %Yoy (bd =) + 90y (bd —75) + %,y * (<~ bd)
390" (5= b0) + %Yo (5 =) + Y5 = ¢f ) + % ¥(ef ==+ 3y, (cf =)
d2 d2 ez 62
2(C—af) + %) (5 —af )+ y, (- —bf) + y* (5~ bf)] =0
+x(4 a)+x0(4 a)+y0(4 )+y(4 )]

= XXy, Y(8ab—2¢%) + X, x(8af —2d?) + y, y(8bf — 2¢7)
+X,_y?(c? —4ab) + x?y,” (c? — 4ab) + x,” y(2cd — 4ae) + x*y, (2cd — 4ae)
+ X, XY, (4ae— 2cd) + x,xy(4ae— 2cd) + X, Y, y(4bd — 2ce) + xy, y(4bd — 2ce)
+ %,y (2ce— 4bd) + xy,” (2ce— 4bd) + X, Y, (2de — 4cf ) + xy(2de— 4cf)
+ X, Y(4cf — 2de) + xy, (4cf — 2de) + x?(d? — 4af ) + x,” (d? — 4af )
+y,2 (€% —Abf ) + y2(€% —Abf) = 0— ———————— (%)
1. 2 . (* %) =(***) 1

( 4)

X? —2y? +4x+4y-26=0
1. 4,3
2. (—6,2)

1. (43 x* —2y? + 4x+ 4y -26=0
16-18+16+12-26=0
- (43
4x—6y+4i4+4£3—26=0
2 2
= 6x-4y-12=0
= 3X-2y+6=0
3Xx-2y-6=0
2. (-62 X? —2y? +4x+4y-26=0
36-8-24+8-26=14
5 (6,2
t m



Stiy—2=m(x+6)
= Yy =mX+6m+2

SoX2 = 2lmx + (6m+ 2)]7 + 4x+ 4 mx + (6m+2)] - 26 =0

= X* = 2[m*X® + 2m(6m+ 2)X + (6m+ 2)?] + 4x + 4mx + 4(6m+2) — 26 =0

= (1-2m*)x* — (24m* + 8m—4— 4m)x + (-72m* — 48m—8+ 24m+8—-26) =0
= (1-2m?*)x* —4(6m* + m—1)x— (72m* + 24+ 26) = 0

A=0

S [46m* + m=1)]% + 4(1-2m*)(72m” + 24+ 26) =0

= 12m* -8m-15=0

5

3
Sm==v-—
2 6

3 5
Stiy=—x+11 y=-—x-3
Y 2 Y 6
3X-2y+22=0 5x+6y+18=0

—14(x* = 2y? + 4x+ 4y — 26) — (4x+ 2y +34)* =0

= 14x% — 28y? + 56X — 364+ 16x2 + 16xy + 4y? + 136x + 136y + 1156 = 0
= 15x* + 8xy —12y® + 164X+ 96y + 396 = 0
= (3x—-2y+22)(5x+6y+18)=0

3X-2y+22=0 5x+6y+18=0

( 4)
4x* +y* +8x—4y-8=0
(-1-2
(L5)

(-1-2) 47 +y® +8x—4y—-8=0
4+4-8+8-8=0

L (-1-2)
—4x—2y+8x—_1—4y;2—8:0
2 2
=y+2=0
15 4+25+8-20-8=9 O
(L5
DODx=1

10



4+y®+8-4y-8=0
= y? —4x+4=0

=>y-2
sox=1
(2) m
t:y-5=m(x-1)
= y=mx+(5-m)
4% +[mx+ (5—-m)]* +8x—4mx+ (5-m)] -8=0

= 4x® +[m*x® + 2m(5— m)x+ (5—m)*] +8x— 4mx—4(5-m)-8=0

= (4+ M*)X* + 2(-m* +5m+ 4 - 2m)x+ (M*=10m+ 25— 20+ 4m—-8) =0
= (M* +4)x* - 2(m* =3m-4)x+ (m* -6m-3) =0

A=0

~[2(m* =3m-4)]* - 4(m* + 4)(m* + H)(m* —6m-3) =0

= (m* -6m® + m* + 24m+16) - (Mm* —6m® + m* —24m-12) =0

= 48m+28=0

7
>m=—-—
12

7 67
y=—X+—
12 12

= 7X+12y-67=0

7X+12y-67=0 x=1

1.
2 .

2 .2 Xx+1 ,y+5 2
3(4x% +y +8x—4y—8)—(4x+5y+87—4 -8 =0
= 36X° +9y® + 72x - 36y - 72— (8x+3y-14)* =0
= TX* +12xy — 74x—-12y + 67 =0
= (x=1)(7x+12y—-67)=0

7X+12y-67=0 x=1
m

j )

)_, \‘ L‘

) | i |

—"v \. "\‘ 1700
>4

2 v\
/—AZ \:: \-_'. A \\1\\
1. 2 P

X0y+yox+dx+xo+ey+yo+f)2:O

0—(ax,Xx+hby,y+c
(ax, YoV 5 5
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XY +HYoX (X% Y+Yo ¢ _g

ax, X+ by,y+c

2 2 2
P 2
2:
f(xy) = ax® + by® + cxy + dx+ ey + f P(Xq, Vo) f(x,y)=0
f (%, Yo) F (X, Y) =T *(x,y) =0
T, (xy)=0 P(Xo,Yo) f(xy)=0
2 f (X1 Yo) T, (% y)=0
P
4L /\? AJ
ot v =722
1 2
2 . X
2
3. 2
=\ "‘ .
BE BB
1 1 page210~217
2 3 pagell6~117
3 1
4 2
1. (
2. (
3 ( X )
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