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R2 − 2Rr − 4r2 = 0 / : (4r2)
( R

2r

)2

− R

2r
− 1 = 0.
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R2 =
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△MCG ∼ △JCT ⇒ |GM|
|MC| =

|TJ|
|JC| . (2)
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|GM| = |ID| = |IF| − |FD|
=

√

a2 − x2 − (a − x)

=
√

a2 − x2 + x − a,

|MC| = |MD| + |CD| = |GI| + a = x + a,

|TJ| = |TP| − a,

|JC| = |PB| = |PE| + |EA| + |AB|
= x +

√

a2 − x2 + a

�	�� ��� 
 � (2) �
 ���� 


√
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a + x
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|TP| − a√
a2 − x2 + x + a
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a2 − x2

a + x
.
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△KHE ⇒|KH|2 + (r3 − r4)
2 = (r3 + r4)

2

|KH|2 = 4r3r4

△KHO ⇒(r1 − r4)
2 = |KH|2 + |OK|2

(r1 − r4)
2 = 4r3r4 + (r2 + r4)

2

⇒ r4 =
3

16
r1

△OSG ⇒(r2 + R)2 = (r2 − R)2 + (t − u)2

u =

√
3

2
r1 −

√

2Rr1 (3)

△OGJ ⇒(r2 + R)2 = R2 + (r1 − u)2

(r1 − u)2 =
r2
1

4
+ r1R (4)
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△OMI ⇒ (r1 + r)2 = (r2 + r3 + x)2 + y2

△EHK ⇒ y + z = 2
√

r3r4

△ILH ⇒ (r + r4)
2 = z2 + (x + r3 − r4)

2

△EMI ⇒ x2 + y2 = (r3 + r)2.
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