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❍ ❣❡♥✐❦➔ ❡①+,✇,❤ ❞❡✉123♦✉ ❜❛❥♠♦9 ,1♦ ❡♣+♣❡❞♦✱ ❞❤❧❛❞➔ ♠❡ ❞9♦ ❛❣♥➳,1♦✉❝✱ ♠♣♦3❡+ ♥❛ ❣3❛❢1❡+

,1❤ ♠♦3❢➔

Ax2 + 2Bxy + Cy2 + 2Dx+ 2Ey + F = 0 , ✭✹✳✶✺✮

D♣♦✉ A✱ B✱ C ❞❡♥ ❡+♥❛✐ ❦❛✐ 1❛ 13+❛ ♠❤❞2♥✳ ❖ ❣❡✇♠❡13✐❦D❝ 1D♣♦❝ 1✇♥ ,❤♠❡+✇♥ ♣♦✉ ✐❦❛♥♦♣♦✐♦9♥

♠+❛ ❡①+,✇,❤ ❛✉1➔❝ 1❤❝ ♠♦3❢➔❝ ❡+♥❛✐ ♠+❛ ❦✇♥✐❦➔ %♦♠➔✱ ❞❤❧❛❞➔ ♠+❛ ❦❛♠♣9❧❤ ♣♦✉ ♠♣♦3❡+ ♥❛

♣3♦❦9②❡✐ ✇❝ ❤ 1♦♠➔ ❡♥D❝ ❡♣✐♣2❞♦✉ ♠❡ 2♥❛♥ ❦➳♥♦✳

❖✐ ❦✇♥✐❦2❝ 1♦♠2❝ ♣❡3✐❧❛♠❜❼♥♦✉♥ 13+❛ ❡+❞❤ ❦❛♠♣✉❧➳♥✱ 1✐❝ ❡❧❧❡+②❡✐❝✱ 1✐❝ ♣❛3❛❜♦❧2❝ ❦❛✐ 1✐❝

✉♣❡3❜♦❧2❝✳ ▼+❛ ❡①+,✇,❤ 1❤❝ ♠♦3❢➔❝ ✹✳✶✺ ♠♣♦3❡+ ❡♣+,❤❝ ♥❛ ♣❛3✐,1❼♥❡✐ 2♥❛ ,9,1❤♠❛ ❞9♦

❡✉❥❡✐➳♥✱ ♣♦✉ ♠♣♦3❡+ ♥❛ ❡+♥❛✐ ♣❛3❼❧❧❤❧❡❝✱ ♥❛ 12♠♥♦♥1❛✐ ➔ ♥❛ ,✉♠♣+♣1♦✉♥✱ ➔ 2♥❛ ,❤♠❡+♦ ➔ 1♦

❦❡♥D ,9♥♦❧♦✳

✬❊❧❧❡✐②❤

✬❊❧❧❡✐②❤ ❡+♥❛✐ ♦ ❣❡✇♠❡13✐❦D❝ 1D♣♦❝ 1✇♥ ,❤♠❡+✇♥ 1♦✉ ❡♣✐♣2❞♦✉ ♣♦✉ 2K♦✉♥ ,1❛❥❡3D ❼❥3♦✐,♠❛

❛♣♦,1❼,❡✇♥ ❛♣D ❞9♦ ,1❛❥❡3❼ ,❤♠❡+❛✱ 1❛ ♦♣♦+❛ ♦♥♦♠❼③♦✉♠❡ ❡,1+❡❝ 1❤❝ 2❧❧❡✐②❤❝✳

❊❼♥ F1, F2 ❡+♥❛✐ ♦✐ ❡,1+❡❝✱ ✉♣♦❥21♦✉♠❡ ♦1✐ 1♦ ,❤♠❡+♦ ❛♥❛❢♦3❼❝ ❡+♥❛✐ 1♦ ♠2,♦ 1♦✉ ❞✐❛,1➔✲

♠❛1♦❝ F1F2✱ ❦❛✐
~i =

−−−→
F1F2

|
−−−→
F1F2|

✳ ❚D1❡ ♦✐ ❡,1+❡❝ F1, F2 2K♦✉♥ ,✉♥1❡1❛❣♠2♥❡❝ (−c, 0) ❦❛✐ (c, 0)

✇❝ ♣3♦❝ 1♦ (O, ~i, ~j)✳ ❊❼♥ 1♦ ❼❥3♦✐,♠❛ 1✇♥ ❛♣♦,1❼,❡✇♥ 1♦✉ ,❤♠❡+♦✉ X 1❤❝ 2❧❧❡✐②❤❝ ❛♣D 1❛

F1, F2 ❡+♥❛✐ 2a✱ 1D1❡ ❛♣D 1❤♥ 13✐❣✇♥✐❦➔ ❛♥✐,D1❤1❛ a > c✱ ❦❛✐ 2K♦✉♠❡

|
−−→
F1X|+ |

−−→
F2X| = 2a ,

❞❤❧❛❞➔

√

(x+ c)2 + y2 +
√

(x− c)2 + y2 = 2a ❛♣✢ D♣♦✉ ♣❛+3♥♦✉♠❡

(x+ c)2 + y2 = 4a2 − 4a
√

(x− c)2 + y2 + (x− c)2 + y2 ,

♣♦✉ ❛♣❧♦♣♦✐❡+1❛✐ ,❡

cx− a2 = −a
√

(x− c)2 + y2 .

❯②➳♥♦✉♠❡ ,1♦ 1❡13❼❣✇♥♦ ❦❛✐ 2K♦✉♠❡ c2x2−2a2cx+a4 = a2(x2−2cx+ c2+y2)✱ ❦❛✐ 1❡❧✐❦❼

a2 − c2

a2
x2 + y2 = a2 − c2 .

❊❢✢ D,♦♥ a > c✱ a2 − c2 > 0 ❦❛✐ ❡❼♥ ❥2,♦✉♠❡ b2 = a2 − c2✱ 2K♦✉♠❡ 1❤♥ ❡①+,✇,❤ 1❤❝

2❧❧❡✐②❤❝

x2

a2
+

y2

b2
= 1 . ✭✹✳✶✻✮
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❙$➔♠❛ ✹✳✶✷✿ ❍ -❧❧❡✐②❤✳

❲❝ ♦6✐❛❦-❝ ♣❡6✐♣9➳;❡✐❝✱ ❜❧-♣♦✉♠❡ ♦9✐ ❣✐❛ ;9❛❥❡6A a✱ ❦❛❥➳❝ c 9❡B♥❡✐ ♣6♦❝ 9♦ 0✱ ♦✐ ❞E♦

❡;9B❡❝ ♣❧❤;✐❼③♦✉♥ ♣6♦❝ 9♦ ❦-♥96♦ ❦❛✐ -$♦✉♠❡ -♥❛♥ ❦E❦❧♦✱ x2 + y2 = a2✱ ❡♥➳ ❦❛❥➳❝ c 9❡B♥❡✐

♣6♦❝ 9♦ a✱ b 9❡B♥❡✐ ;9♦ 0 ❦❛✐ ❤ -❧❧❡✐②❤ ❡❦❢✉❧B③❡9❛✐ ;9♦ ❡✉❥E❣6❛♠♠♦ 9♠➔♠❛ F1F2✳

❆♣A 9❤♥ ✹✳✶✻ -$♦✉♠❡ |x| ≤ a ❦❛✐ |y| ≤ b✳ ✬❆6❛ ❤ -❧❧❡✐②❤ ♣❡6✐-$❡9❛✐ ;9♦ ♦6❥♦❣➳♥✐♦

−a ≤ x ≤ a✱ −b ≤ y ≤ b✳ L❛6❛9❤6♦E♠❡ ❡♣B;❤❝ ♦9✐ ❡❼♥ (x, y) ❛♥➔❦❡✐ ;9❤♥ -❧❧❡✐②❤✱ 9A9❡

9♦ B❞✐♦ ✐;$E❡✐ ❣✐❛ 9❛ (−x, y)✱ (x, −y) ❦❛✐ (−x, −y)✳ ❉❤❧❛❞➔ ❤ -❧❧❡✐②❤ ❡B♥❛✐ ;✉♠♠❡96✐❦➔ ✇❝

♣6♦❝ 9♦✉❝ ❼①♦♥❡❝ x = 0✱ y = 0 ❦❛✐ ✇❝ ♣6♦❝ 9♦ ;❤♠❡B♦ ❛♥❛❢♦6❼❝ O✳

❖!✐#♠%❝ ✹✳✸✳ ❖ ❧A❣♦❝ e =
c

a
♦♥♦♠❼③❡9❛✐ ❡❦❦❡♥-!%-❤-❛ 9❤❝ -❧❧❡✐②❤❝✳

❖✐ ❡✉❥❡B❡❝

δ1 : x = −
a2

c
❦❛✐ δ2 : x =

a2

c

♦♥♦♠❼③♦♥9❛✐ ❞✐❡✉❥❡-♦4#❡❝ 9❤❝ -❧❧❡✐②❤❝✳

❏❡➳!❤♠❛ ✹✳✼ ❖ ❧"❣♦❝ &✇♥ ❛♣♦+&❼+❡✇♥ ❡♥"❝ +❤♠❡0♦✉ &❤❝ ❡❧❧❡0②❤❝ ❛♣" ♠0❛ ❡+&0❛ ❦❛✐ &❤♥

❛♥&0+&♦✐5❤ ❞✐❡✉❥❡&♦8+❛ ❡0♥❛✐ +&❛❥❡9"❝ ❦❛✐ 0+♦❝ ♠❡ &❤♥ ❡❦❦❡♥&9"&❤&❛✳

❆♣%❞❡✐①❤✳ ❆♥ X ❡B♥❛✐ ;❤♠❡B♦ 9❤❝ -❧❧❡B②❤❝ ❦❛✐ r1, r2 ♦✐ ❛♣♦;9❼;❡✐❝ 9♦✉ X ❛♣A 9✐❝ ❡;9B❡❝

F1, F2✱ -$♦✉♠❡

r2
1
= (x+ c)2 + y2 , r2

2
= (x− c)2 + y2 .

✬❆6❛ r2
1
− r2

2
= 4cx✱ ❼❧❧❛ r1 + r2 = 2a✱ ❼6❛ r1 − r2 =

2cx

a
✳ ❉❤❧❛❞➔

r1 = a+
cx

a
❦❛✐ r2 = a−

cx

a
. ✭✹✳✶✼✮
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❍ ❛♣&'(❛'❤ (♦✉ X ❛♣& (✐❝ ❞✐❡✉❥❡(♦1'❡❝ ❡2♥❛✐

d1 = d(X, δ1) =
a2

c
+ x ❦❛✐ d2 = d(X, δ2) =

a2

c
− x ,

❛♣✢ &♣♦✉ ❜72'❦♦✉♠❡ ♦(✐

r1

d1
=

a2 + cx

a

c

a2 + cx
=

c

a
= e

❦❛✐ ❛♥❼❧♦❣❛ ❣✐❛

r2

d2
✳

�

❙!❡#✐❦&❝ ❥&)❡✐❝ ❡✉❥❡+❛❝ ❦❛✐ &❧❧❡✐②❤❝

❖!✐#♠%❝ ✹✳✹✳ ▼2❛ ❡✉❥❡2❛ ❡2♥❛✐ ❡❢❛♣-♦♠/♥❤ ♠2❛❝ >❧❧❡✐②❤❝ ❡❼♥ >@❡✐ ❛❦7✐❜➳❝ >♥❛ ❦♦✐♥&

'❤♠❡2♦ ♠❡ (❤♥ >❧❧❡✐②❤✳

❆♥ X1 : (x1, y1) ❦❛✐ X2 : (x2, y2) ❡2♥❛✐ ❞1♦ '❤♠❡2❛ (♦✉ ❡♣✐♣>❞♦✉✱ ❦❛✐ X : (x, y) ❡2♥❛✐

'❤♠❡2♦ (❤❝ ❡✉❥❡2❛❝ X1X2✱ (&(❡ ♦✐ '✉♥(❡(❛❣♠>♥❡❝ (♦✉ X ❞2❞♦♥(❛✐ ❛♣&

x =
x1 + tx2

1 + t
, y =

y1 + ty2

1 + t
,

&♣♦✉ t = (X1X2X) ❡2♥❛✐ ♦ ❛♣❧&❝ ❧&❣♦❝

(X1X)

(XX2)
✳

❚♦ '❤♠❡2♦ (x, y) ❛♥➔❦❡✐ '(❤♥ >❧❧❡✐②❤ ❡❼♥ (♦ t ✐❦❛♥♦♣♦✐❡2 (❤♥ ❡①2'✇'❤✿

(x1 + tx2)
2

a2(1 + t)2
+

(y1 + ty2)
2

b2(1 + t)2
= 1 ,

➔✱ ❛❢♦1 t 6= −1✱

x2
1
+ 2tx1x2 + t2x2

1

a2
+

y2
1
+ 2ty1y2 + t2y2

2

b2
= 1 + 2t+ t2 .

❉❤❧❛❞➔ ❤ ❡✉❥❡2❛ X1X2 (>♠♥❡✐ (❤♥ >❧❧❡✐②❤ '(❛ '❤♠❡2❛ &♣♦✉ t ❡2♥❛✐ 72③❛ (❤❝ ❞❡✉(❡7♦❜❼❥♠✐❛❝

❡①2'✇'❤❝

(

x2
2

a2
+

y2
2

b2
− 1

)

t2 + 2
(x1x2

a2
+

y1y2

b2
− 1

)

t+

(

x2
1

a2
+

y2
1

b2
− 1

)

= 0 ✭✹✳✶✽✮

❊❼♥ ❥>'♦✉♠❡

L =
x2
2

a2
+

y2
2

b2
− 1, M =

x1x2

a2
+

y1y2

b2
− 1 ❦❛✐ N =

x2
1

a2
+

y2
1

b2
− 1 ,

❤ ❡①2'✇'❤ ✭✹✳✶✽✮ >@❡✐ ♠♦♥❛❞✐❦➔ 72③❛ ❛❦7✐❜➳❝ &(❛♥

M2 − LN = 0 .

❙✉♥❡♣➳❝ ❛✉(➔ ❡2♥❛✐ ✐❦❛♥➔ ❦❛✐ ❛♥❛❣❦❛2❛ '✉♥❥➔❦❤ ❣✐❛ ♥❛ ❡2♥❛✐ ❤ ❡✉❥❡2❛ X1X2 ❡❢❛♣(♦♠>♥❤ '(❤♥

>❧❧❡✐②❤✳
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❊✐❞✐❦&'❡)❛✱ &'❛♥ X1 ❜)./❦❡'❛✐ /'❤♥ 1❧❧❡✐②❤✱ ❤ /✉♥❥➔❦❤ ❣.♥❡'❛✐

M = 0

❦❛✐ /✉♥❡♣➳❝ ❤ ❡①./✇/❤ '❤❝ ❡❢❛♣'&♠❡♥❤❝ '❤❝ 1❧❧❡✐②❤❝ /'♦ /❤♠❡.♦ X1 ❡.♥❛✐

x1x

a2
+

y1y

b2
= 1 , &♣♦✉

x2
1

a2
+

y2
1

b2
= 1 . ✭✹✳✶✾✮

❙F➔♠❛ ✹✳✶✸✿ ❊❢❛♣'♦♠1♥❤ /❡ 1❧❧❡✐②❤✳

❊❼♥ '♦ X1 ❜)./❦❡'❛✐ 1①✇ ❛♣& '❤♥ 1❧❧❡✐②❤✱ '&'❡

x2
1

a2
+

y2

b
> 1✱ ❦❛✐ ❤ ❡①./✇/❤

(x1x

a2
+

y1y

b2
− 1

)

2

−

(

x2
1

a2
+

y2
1

b2
− 1

)(

x2

a2
+

y2

b2
− 1

)

= 0 ✭✹✳✷✵✮

♣❛)✐/'❼♥❡✐ ❞L♦ ❡✉❥❡.❡❝ ♣♦✉ '1♠♥♦♥'❛✐ /'♦ X1 ❦❛✐ ❡.♥❛✐ ❡❢❛♣'&♠❡♥❡❝ /'❤♥ 1❧❧❡✐②❤✳

❙F➔♠❛ ✹✳✶✹✿ ❊❢❛♣'&♠❡♥❡❝ ❛♣& /❤♠❡.♦ 1①✇ ❛♣& '❤♥ 1❧❧❡✐②❤✳

❊❼♥ '➳)❛ ❥❡✇)➔/♦✉♠❡ '❛ /❤♠❡.❛ /'❛ ♦♣♦.❛ ♦✐ ❡✉❥❡.❡❝ ✹✳✷✵ ❡❢❼♣'♦♥'❛✐ /'❤♥ 1❧❧❡✐②❤✱ ❛✉'❼

✐❦❛♥♦♣♦✐♦L♥ '❤♥ ✹✳✷✵ ❦❛✐ '❤♥ ✹✳✶✻✱ ❦❛✐ /✉♥❡♣➳❝ ✐❦❛♥♦♣♦✐♦L♥ '❤♥

x1x

a2
+

y1y

b2
= 1 , &♣♦✉

x2
1

a2
+

y2
1

b2
> 1 . ✭✹✳✷✶✮
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❊❼♥ &'❧♦❝ ❥❡✇.➔0♦✉♠❡ &♦ X1 0&♦ ❡0✇&❡.✐❦5 &❤❝ '❧❧❡✐②❤❝✱ &5&❡ &❛ 0❤♠❡:❛ &♦✉ ❡♣✐♣'❞♦✉

♣♦✉ ✐❦❛♥♦♣♦✐♦=♥ &❤♥

x1x

a2
+

y1y

b2
= 1 , 5♣♦✉

x2
1

a2
+

y2
1

b2
< 1 , ✭✹✳✷✷✮

❛♣♦&❡❧♦=♥ ♠:❛ ❡✉❥❡:❛ ♣♦✉ ❜.:0❦❡&❛✐ ♦❧5❦❧❤.❤ '①✇ ❛♣5 &❤♥ '❧❧❡✐②❤✳

❙F➔♠❛ ✹✳✶✺✿ H♦❧✐❦➔ ❡✉❥❡:❛ 0❤♠❡:♦✉ ♠'0❛ 0&❤♥ '❧❧❡✐②❤✳

❖!✐#♠%❝ ✹✳✺✳ ❊❼♥ X1 : (x1, y1) ❡:♥❛✐ '♥❛ 0❤♠❡:♦ ❞✐❛❢♦.❡&✐❦5 ❛♣5 &♦ O✱ ❤ ♣♦❧✐❦➔

❡✉❥❡2❛ &♦✉ X1 ✇❝ ♣.♦❝ &❤♥ '❧❧❡✐②❤ ✹✳✶✻ ❡:♥❛✐ ❤ ❡✉❥❡:❛ ε1 ♠❡ ❡①:0✇0❤

x1x

a2
+

y1y

b2
= 1 .

❊❼♥ ε1 : Ax+ By + C = 0 ❡:♥❛✐ ♠:❛ ❡✉❥❡:❛ ♣♦✉ ❞❡♥ ♣❡.♥❼❡✐ ❛♣5 &♦ O✱ ♦ ♣%❧♦❝ &❤❝ ε1 ✇❝

♣.♦❝ &❤♥ '❧❧❡✐②❤ ✹✳✶✻ ❡:♥❛✐ &♦ 0❤♠❡:♦

X1 :

(

−
Aa2

C
, −

Bb2

C

)

.

❆❦.✐❜➳❝ 5♣✇❝ ❦❛✐ 0&♦♥ ❦=❦❧♦✱ ❣✐❛ ❦❼❥❡ 0❤♠❡:♦ &♦✉ ❡♣✐♣'❞♦✉ X1 : (x1, y1)✱ ❞✐❛❢♦.❡&✐❦5

❛♣5 &♦ ❦'♥&.♦ 0✉♠♠❡&.:❛❝ &❤❝ '❧❧❡✐②❤❝✱ ❛♥&✐0&♦✐F❡: ❤ ♣♦❧✐❦➔ ❡✉❥❡2❛ ε1 &♦✉ 0❤♠❡:♦✉ X1

✇❝ ♣.♦❝ &❤♥ '❧❧❡✐②❤✳

• ❊❼♥ X1 ❛♥➔❦❡✐ 0&❤♥ '❧❧❡✐②❤✱ ❤ ε1 ❡:♥❛✐ ❤ ❡❢❛♣&♦♠'♥❤ 0&❤♥ '❧❧❡✐②❤ 0&♦ 0❤♠❡:♦ X1✱

• ❊❼♥ X1 ❜.:0❦❡&❛✐ '①✇ ❛♣5 &❤♥ '❧❧❡✐②❤✱ ❤ ε1 ♣❡.♥❼❡✐ ❛♣5 &❛ 0❤♠❡:❛ ❡♣❛❢➔❝ &✇♥ ❡❢❛✲

♣&♦♠'♥✇♥ ❛♣5 &♦ X1 ♣.♦❝ &❤♥ '❧❧❡✐②❤✳
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• ❊❼♥ X1 ❜'()❦❡,❛✐ ♠0)❛ ),❤♥ 0❧❧❡✐②❤✱ ❤ ❡✉❥❡(❛ ε1 ❜'()❦❡,❛✐ ♦❧8❦❧❤'❤ 0①✇ ❛♣8 ,❤♥

0❧❧❡✐②❤ ❦❛✐ ❛♣♦,❡❧❡(,❛✐ ❛♣8 ,❛ )❤♠❡(❛ ,✇♥ ♦♣♦(✇♥ ❤ ♣♦❧✐❦➔ ❡✉❥❡(❛ ♣❡'♥❼❡✐ ❛♣8 ,♦ X1✳

●❡✇♠❡$%✐❦(❝ ✐❞✐+$❤$❡❝ $❤❝ (❧❧❡✐②❤❝

❏❡➳#❤♠❛ ✹✳✽ ❍ ❦❼❥❡%❤ '%❤♥ ❡❢❛♣%♦♠.♥❤ %❤❝ .❧❧❡✐②❤❝ '%♦ '❤♠❡3♦ X1✱ ❞✐6♦%♦♠❡3 %❤

❣✇♥3❛ ∠(
−−−→
X1F1,

−−−→
X1F2)✳

❙?➔♠❛ ✹✳✶✻✿ ❑❼❥❡,❤ ❡✉❥❡(❛ ),❤♥ ❡❢❛♣,♦♠0♥❤ ),❤♥ 0❧❧❡✐②❤✳

❆♣,❞❡✐①❤✳ ❍ ❡❢❛♣,♦♠0♥❤ ),♦ )❤♠❡(♦ X1 : (x1, y1) ,❤❝ 0❧❧❡✐②❤❝ 0?❡✐ ❡①()✇)❤ b2x1x +

a2y1y = a2b2✱ ❼'❛ 0♥❛ ❦❼❥❡,♦ ❞✐❼♥✉)♠❛ ❡(♥❛✐ ,♦ ~n = −(b2x1, a
2y1)✳ ❏0❧♦✉♠❡ ♥❛ ❞❡(①♦✉♠❡

♦,✐ ♦✐ ❣✇♥(❡❝ ϑ1 = ∡(
−−−→
X1F1 ❦❛✐ ϑ2 = ∡(

−−−→
X1F2 ❡(♥❛✐ ()❡❝✳ ❏❛ ✉♣♦❧♦❣()♦✉♠❡ ,❛ )✉♥❤♠(,♦♥❛✱

cosϑ1 =
~n ·

−−−→
X1F1

|~n| |
−−−→
X1F1|

❦❛✐ cosϑ2

~n ·
−−−→
X1F2

|~n| |
−−−→
X1F2|

.

✬❊?♦✉♠❡

−−−→
X1F1 = −(x1 + c, y1) ❦❛✐ |

−−−→
X1F1| = r1 = a+ cx1

a
❛♣8 ,❤♥ ✹✳✶✼✳ ❊♣()❤❝

−−−→
X1F2 =

−(x1 − c, y1) ❦❛✐ |
−−−→
X1F2| = r2 = a− cx1

a
✳ ❙✉♥❡♣➳❝ ~n ·

−−−→
X1F1 = a2b2 + b2x1c ❦❛✐ ~n ·

−−−→
X1F2 =

a2b2 − b2x1c✳ ✬❆'❛

cosϑ1 =
a(a2b2 + b2x1c)

|~n| (a2 + cx1)
=

ab2

|~n|

❦❛✐

cosϑ2 =
a(a2b2 − b2x1c)

|~n| (a2 − cx1)
=

ab2

|~n|
.

�

❏❡➳#❤♠❛ ✹✳✾ ❚♦ ❣✐♥;♠❡♥♦ %✇♥ ❛♣♦'%❼'❡✇♥ %✇♥ ❡'%✐➳♥ ❛♣; ♠3❛ ❡❢❛♣%♦♠.♥❤ %❤❝ .❧❧❡✐②❤❝

❡3♥❛✐ '%❛❥❡=;✳
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❙$➔♠❛ ✹✳✶✼✿ ,-❤♥ 0❧❧❡✐②❤✳

❆♣"❞❡✐①❤✳ ❍ ❡❢❛♣-♦♠0♥❤ ,-♦ ,❤♠❡9♦ X1 : (x1, y1) -❤❝ 0❧❧❡✐②❤❝ 0$❡✐ ❡①9,✇,❤ b2x1x +

a2y1y = a2b2✱ ❼?❛ ♦✐ ❛♣♦,-❼,❡✐❝ -✇♥ ❡,-✐➳♥ F1 : (−c, 0) ❦❛✐ F2 : (c, 0) ❡9♥❛✐

d(F1, ε1) =
| − b2x1c− a2b2|
√

b4x2
1
+ a4y2

1

❦❛✐ d(F2, ε1) =
|+ b2x1c− a2b2|
√

b4x2
1
+ a4y2

1

.

✬❆?❛ -♦ ❣✐♥E♠❡♥♦ ❡9♥❛✐

d(F1, ε1)d(F2, ε1) =
b4(a2 + x1c)(a

2 − x1c)

b4x2
1
+ a4y2

1

=
b4(a4 − x2

1
c2)

b4x2
1
+ a4y2

1

=
b4(a4 − x2

1
(a2 − b2)

b4x2
1
+ a4y2

1

=
b2(a2(b2x2

1
+ a2y2

1
)− b2x2

1
(a2 − b2)

b4x2
1
+ a4y2

1

= b2 .

�

 ❛"❛♠❡%"✐❦➔ ♣❛"❼+%❛+❤ -❧❧❡✐②❤❝

❊G❦♦❧❛ ❞✐❛♣✐,-➳♥♦✉♠❡ ♦-✐ ♠9❛ ♣❛?❛♠❡-?✐❦➔ ♣❛?❼,-❛,❤ -❤❝ 0❧❧❡✐②❤❝

x2

a2
+

y2

b2
= 1 ❡9♥❛✐ ❤

(x, y) = (a cosϑ, b sinϑ) .

●✐❛ E❧❛ -❛ ,❤♠❡9❛ -❤❝ 0❧❧❡✐②❤❝ ❡❦-E❝ ❛♣E -♦ (−a, 0)✱ 0$♦✉♠❡ ❡♣9,❤❝ -❤♥ ♣❛?❛♠❡-?✐❦➔

♣❛?❼,-❛,❤ ♠❡ ?❤-0❝ ,✉♥❛?-➔,❡✐❝

(x, y) =

(

a(1− t2)

1 + t2
,

2bt

1 + t2

)

.


