


 



 

 

 

  

  

  

  

 

  

  

  

  

 

 

  

 

 

 

  

 

 

 

 

 

 

 



 

 

 

 

 





 



 





 

 

 

 

 

 



 

 

 

𝐴 𝐵 𝐴’ 𝐵’

|𝐴’𝐵’|  =  𝑘 |𝐴𝐵| 𝑘

 𝐻 𝑀 𝑆 = 𝐻 · 𝑀

𝑂 𝛼 𝑘 𝑂

𝑘 𝑓(𝑜,𝑘) 𝑘 ≠ 0

𝐻(𝑂,𝑘)𝑋 = 𝑋´ 𝑂 𝑋 𝑋´ 𝑂𝑋´ = 𝑘𝑂𝑋



 

Δ𝐴𝐵𝐷 Δ𝐴𝐶𝐸

(e.g., 

𝐵𝐶

𝐴𝐵
=

𝐷𝐸

𝐴𝐷
) 𝐴

𝐶 𝐸 𝐵 𝐷 𝑟

𝑟𝐴𝐵 = 𝐴𝐶 𝑟𝐴𝐷 = 𝐴𝐸

(
𝐴𝐵

𝐴𝐶
=

𝐴𝐷

𝐴𝐸
)



(
𝑎

𝑎´
=

𝑏

𝑏´
=

𝑐

𝑐´
)  

∠𝐴 = ∠𝐴´  ∠𝐵 = ∠𝐵´  ∠𝐶 = ∠𝐶´

Δ𝐴𝐵𝐷 Δ𝐴𝐶𝐸

Δ𝐴𝐵′𝐶′ Δ𝐴𝐵𝐶



Δ𝐴𝐵′′𝐶′′ Δ𝐴𝐵′𝐶′

𝐴 Δ𝐴𝐵′′𝐶′′

Δ𝐴𝐵𝐶

 



 

𝛥𝐴𝐵𝐶 𝛥𝐷𝐸𝐹 ∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸 ∠𝐶 ≅ ∠𝐹

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹

𝐸’ 𝐹’ 𝐴𝐵⃗⃗⃗⃗  ⃗ 𝐴𝐶⃗⃗⃗⃗  ⃗

𝐴𝐸′ = 𝐷𝐸 𝑦 𝐴𝐹’ = 𝐷𝐹

𝛥𝐴𝐸′ 𝐹′ ≅ 𝛥𝐷𝐸𝐹

∠𝐸′ ≅ ∠𝐸



∠𝐵 ≅ ∠𝐸 ∠𝐸′ ≅ ∠𝐸 ∠𝐸′ ≅ ∠𝐵

𝐸′ 𝐹′⃡⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ ∥ 𝐵𝐶⃡⃗⃗⃗  ⃗

𝐸′ 𝐹′⃡⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ ∥ 𝐵𝐶⃡⃗⃗⃗  ⃗ 𝐴𝐵

𝐴𝐸′
=

𝐴𝐶

𝐴𝐹′
=

𝐵𝐶

𝐸′𝐹′

𝛥𝐴𝐸′ 𝐹′ ≅ 𝛥𝐷𝐸𝐹

𝐴𝐸′ = 𝐷𝐸, 𝐴𝐹′ = 𝐷𝐹 𝑦 𝐸′ 𝐹′ = 𝐸𝐹
𝐴𝐵

𝐴𝐸′ =
𝐴𝐶

𝐴𝐹′ =
𝐵𝐶

𝐸′𝐹′

𝐴𝐵

𝐷𝐸
=

𝐴𝐶

𝐷𝐹
=

𝐵𝐶

𝐸𝐹

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹



𝛥𝐴𝐵𝐶 𝛥𝐷𝐸𝐹 ∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹

𝑚∠𝐴 + 𝑚∠𝐵 + 𝑚∠𝐶 = 180

𝑚∠𝐷 + 𝑚∠𝐸 + 𝑚∠𝐹 = 180

𝑚∠𝐴 + 𝑚∠𝐵 + 𝑚∠𝐶 = 𝑚∠𝐷 + 𝑚∠𝐸 + 𝑚∠𝐹

∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸 𝑚∠𝐴 = 𝑚∠𝐷 𝑚∠𝐵 = 𝑚∠𝐸

𝑚∠𝐴 + 𝑚∠𝐵 + 𝑚∠𝐶 = 𝑚∠𝐴 + 𝑚∠𝐵 + 𝑚∠𝐹

𝑚∠𝐶 = 𝑚∠𝐹

∠𝐶 ≅ ∠𝐹

∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸 ∠𝐶 ≅ ∠𝐹 Δ𝐴𝐵𝐶 ∼Δ𝐷𝐸𝐹

𝛥𝐴𝐵𝐶 𝛥𝐷𝐸𝐹 ∠𝐴 ≅ ∠𝐷
𝐴𝐵

𝐷𝐸
=

𝐴𝐶

𝐷𝐹
𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹

𝐸’

𝐹’ 𝐴𝐵⃗⃗⃗⃗  ⃗ 𝐴𝐶⃗⃗⃗⃗  ⃗ 𝐴𝐸′ = 𝐷𝐸 𝐴𝐹’

= 𝐷𝐹

𝛥𝐴𝐸′ 𝐹′ ≅ 𝛥𝐷𝐸𝐹

𝐴𝐵

𝐷𝐸
=

𝐴𝐶

𝐷𝐹
𝐴𝐸′ = 𝐷𝐸 𝐴𝐹 = 𝐷𝐹

𝐴𝐵

𝐴𝐸´
=

𝐴𝐶

𝐴𝐹´

𝐸′ 𝐹′⃡⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ ∥ 𝐵𝐶⃡⃗⃗⃗  ⃗

∠𝐵 ≅ ∠𝐸′



∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸′

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐴𝐸′𝐹′

𝛥𝐴𝐸′ 𝐹′ ≅ 𝛥𝐷𝐸𝐹

𝛥𝐴𝐸′ 𝐹′ ∼ 𝛥𝐷𝐸𝐹 𝛥𝐴𝐵𝐶 ∼ 𝛥𝐴𝐸′𝐹′

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹

𝛥𝐴𝐵𝐶 𝛥𝐷𝐸𝐹
𝐴𝐵

𝐷𝐸
=

𝐴𝐶

𝐷𝐹
=

𝐵𝐶

𝐸𝐹

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹

𝐸’

𝐹’ 𝐴𝐵⃗⃗⃗⃗  ⃗ 𝐴𝐶⃗⃗⃗⃗  ⃗ 𝐴𝐸′ = 𝐷𝐸

𝐴𝐹’ = 𝐷𝐹

𝐴𝐵

𝐷𝐸
=

𝐴𝐶

𝐷𝐹
𝐴𝐵

𝐴𝐸´
=

𝐴𝐶

𝐴𝐹´

∠𝐴 ≅ ∠𝐴

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐴𝐸′𝐹′

𝐸𝐹´

𝐵𝐶
=

𝐴𝐸´

𝐴𝐵

𝐸´𝐹´

𝐵𝐶
=

𝐴𝐸´

𝐴𝐵
∴ 𝐵𝐶 

𝐸´𝐹´

𝐵𝐶
= 𝐵𝐶

𝐴𝐸´

𝐴𝐵
 ∴ 𝐸′𝐹′ 𝐵𝐶

𝐵𝐶
 = 𝐵𝐶

𝐴𝐸´

𝐴𝐵
∴ 𝐸′𝐹′ ∗ 1 =

𝐵𝐶
𝐴𝐸´

𝐴𝐵
∴  𝐸′𝐹′ = 𝐵𝐶

𝐴𝐸´

𝐴𝐵

𝐴𝐸′ = 𝐷𝐸 𝐸′𝐹′ = 𝐵𝐶
𝐷𝐸

𝐴𝐵

𝐴𝐵

𝐷𝐸
=

𝐵𝐶

𝐸𝐹
𝐸𝐹 =

𝐵𝐶
𝐷𝐸

𝐴𝐵

𝐸′𝐹′ = 𝐸𝐹

𝐴𝐸′ = 𝐷𝐸 𝐴𝐹′ = 𝐷𝐹

𝛥𝐴𝐸′𝐹′ ≅  𝛥𝐷𝐸𝐹



𝛥𝐴𝐸′ 𝐹′ ∼ 𝛥𝐷𝐸𝐹

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐴𝐸′𝐹′

𝛥𝐴𝐵𝐶 ∼ 𝛥𝐷𝐸𝐹





 



Δ𝐸𝐵𝐴~Δ𝐸𝐶𝐷 𝐵𝐸 = 12 𝐸𝐶 = 10 𝐵𝐴 = 18 𝐷𝐶 =?

�

𝐵𝐸 = 𝑘𝐶𝐸 𝑘

12 = 𝑘10



𝑘 𝑘 =
12

10
=

6

5

𝐵𝐴 = 𝑘𝐷𝐶

18 =
6

5
𝑥

𝑥 = 15 = 𝐷𝐶

Δ𝐴𝐵𝐶; 𝐷 ∈  𝐴𝐵̅̅ ̅̅ 𝐸 ∈ 𝐴𝐶̅̅ ̅̅ 𝐴𝐵

𝐴𝐷
=

𝐴𝐶

𝐴𝐸
𝐷𝐸⃡⃗⃗⃗  ⃗ ∥ 𝐵𝐶⃡⃗⃗⃗  ⃗

Δ𝐴𝐶𝐸~Δ𝐵𝐷𝐸  (𝐴𝐸)(𝐸𝐷) = (𝐶𝐸)(𝐸𝐵)



 Δ𝐴𝐶𝐸 Δ𝐵𝐷𝐸

 𝐶𝐴⃡⃗⃗⃗  ⃗ ∥ 𝐷𝐵⃡⃗⃗⃗  ⃗

 ∠𝐶 ≅ ∠𝐷 ∠𝐴 ≅ ∠𝐵

 Δ𝐴𝐶𝐸 ∼ Δ𝐵𝐷𝐸

 
𝐴𝐸

𝐵𝐸
=

𝐶𝐸

𝐷𝐸

 (𝐴𝐸)(𝐷𝐸) = (𝐶𝐸)(𝐵𝐸)

Δ𝐴𝐵𝐶 𝐴𝐵 = 5 𝐵𝐶 = 4 𝐴𝐶 = 3 Δ𝐴´𝐵´𝐶´ 

𝑟 = 2

 

Δ𝐴𝐵𝐶

𝐷 𝑘 = 2



Δ𝐴𝐵𝐶 𝐷

𝑘 = 2

Δ𝐴𝐵𝐶

Δ𝐴𝐵𝐶

𝐷

𝐵 𝐵′

𝑂𝑋´ = 𝑘𝑂𝑋) 𝑂 =



𝐷, 𝑘 = 2 , 𝑋 = 𝐵 𝑦 𝑋′ = 𝐵′

𝐷

2𝐷𝐵

𝐷𝐵⃗⃗⃗⃗⃗⃗  y ⨀𝑑𝐷,𝐷𝐵 𝐻

𝐶 𝐴



𝐴′𝐶′̅̅ ̅̅ ̅ 𝐶′𝐵′̅̅ ̅̅ ̅̅  𝐴′𝐵′̅̅ ̅̅ ̅̅

Δ𝐴𝐵𝐶

𝑘 = 2

Δ𝐴𝐵𝐶 𝐷

𝑘 = 2



Δ𝐴𝐵𝐶, Δ𝐷𝐸𝐹 𝐴𝐵 = 1 𝐵𝐶 = 3 𝐴𝐶 = 4 𝐷𝐸 = 2, 𝐸𝐹 = 6, 𝐷𝐹 = 8

Δ𝐴𝐵𝐶~ Δ𝐷𝐸𝐹  

𝑆𝑇̅̅̅̅ ∥  𝑃𝑄̅̅ ̅̅

 
𝑅𝑃

𝑅𝑆
=

 
𝑅𝑆

𝑆𝑃
=

 
𝑅𝑇

𝑅𝑄
=



𝐴𝐵

𝐷𝐸
=

𝐵𝐶

𝐸𝐹
=

𝐴𝐶

𝐷𝐹

𝐴𝐵 = 1 𝐵𝐶 = 3 𝐴𝐶 = 4 𝐷𝐸 = 2, 𝐸𝐹 =

6, 𝐷𝐹 = 8
1

2
=

3

6
=

4

8

1

2
=

1

2
=

1

2

Δ𝐴𝐵𝐶~ Δ𝐷𝐸𝐹



Δ𝐸𝐶𝐷 𝑘,  

Δ𝐴𝐵𝐸

Δ𝐸𝐶𝐷

 









• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

 



 





 

https://youtu.be/4MxChkgm370


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 









 





 









𝐴𝐵

𝐵𝐶
=

𝐷𝐸

𝐸𝐹

𝑎

𝑏
=

𝑑

𝑒



Δ𝐴𝐵𝐶~Δ𝐷𝐸𝐹



12

4
= 3 4 × 3 = 12





∠𝐴 ≅ ∠𝑃



𝐴 𝐵 𝐶 𝑃

𝑄 𝑅,

~



𝐴𝐵 𝐴𝐵̅̅ ̅̅ "

𝐴𝐵

Δ𝐴𝐵𝐶~Δ𝑃𝑄𝑅 𝐴𝐵𝐶

𝑃𝑄𝑅

(
𝐴𝐵

𝑃𝑄
=

𝐴𝐶

𝑃𝑅
=

𝐵𝐶

𝑄𝑅
)

[
𝐴𝐵̅̅ ̅̅

𝑅𝑆̅̅̅̅
=

4

8
=

1

2
]

[
𝐴𝐶̅̅ ̅̅

𝑅𝑇̅̅ ̅̅
=

2

4
=

1

2
]

[
𝐵𝐶̅̅ ̅̅

𝑆𝑇̅̅̅̅
=

3

6
=

1

2
]

Δ𝐴𝐵𝐶~Δ𝑅𝑆𝑇

[
1

2
]



Δ𝐴𝐵𝐶~Δ𝑃𝑄𝑅 −



Δ𝐴𝐵𝐶~Δ𝑅𝑆𝑇





𝐴𝐵

𝐷𝐸









𝐴𝐵´ 𝐴𝐵´𝐶´

𝐴𝐵𝐶 𝐴𝐵´𝐶´

𝐴𝐵´ 𝐴𝐵´

𝐴𝐵´ 𝐴𝐵

𝐵´𝐶´ 𝐵𝐶; 𝐴𝐶′

𝐴𝐶

𝐴𝐵𝐶 𝐵𝐶

𝐴𝐶

𝐴𝐶´

𝐵´𝐶´

𝐴𝐶´

𝐴𝐶 𝑥

𝑥 6𝑥 𝑥

𝐵´𝐶´



𝑟 =
𝐴𝐵´

𝐴𝐵
=

𝐵´𝐶´

𝐵𝐶
=

𝐴𝐶´

𝐴𝐶





• 

• 

• 



𝐴𝐵

𝐷𝐸
=

𝐵𝐶

𝐸𝐹
=

𝐴𝐶

𝐷𝐹
)



Δ𝐴𝐵𝐶~Δ𝐷𝐸𝐹 
𝐶𝐴

𝐵𝐴
=

𝐹𝐷

𝐷𝐸
∠𝐴 ≅ ∠𝐷





𝐴𝐵

𝐵𝐶
=

𝐷𝐸

𝐹𝐺



 



𝐴𝐵𝐶 1

𝐷 𝐷 𝐴 𝐴´
𝐴𝐷

𝐴´𝐷
  =

 1 𝐴 𝐴´ 𝐵 𝐵´ 𝐶

𝐶´



𝐴 𝐴´ 𝐴

𝐴𝐵𝐶 𝐷

𝐷𝐴 𝐷𝐴´

𝐷 𝐴

𝐷𝐴

𝐷𝐴´ 𝐷𝐵 𝐷𝐵´ 𝐷𝐶 𝐷𝐶´

𝐴´𝐵´𝐶´ 𝐴𝐵𝐶

𝐶𝐶´ 𝐷

𝐵𝐵´ 𝐷 𝐴𝐴´ 𝐷



𝐴´𝐵´𝐶´

𝐴𝐵𝐶

𝐴𝐵𝐶 𝐴´𝐵´𝐶´ 𝐴𝐵

𝐴´𝐵´ 𝐵𝐶 𝐵´𝐶´ 𝐴𝐶 𝐴𝐶´

𝐴𝐵𝐶 𝐷

𝐷

𝐴 𝐴´ 𝐴

𝐷.

𝐴𝐵𝐶 𝐴´𝐵´𝐶´

𝐴

𝐴` 𝐷



𝐴𝐵𝐶 𝑂

𝐴 𝑂

𝐴 𝑂 𝐶: 𝑂

𝐶 𝑂 𝐵 𝐴´𝐵´𝐶´

𝐴𝐵𝐶

𝐴𝐵𝐶

𝐴 𝑂 𝐴´´ 𝑂 𝐶 𝑂

𝐶´´ 𝑂 𝐵 𝑂 𝐵´´

𝑂

𝐴𝐵𝐶 𝑂 ½

𝐴´ 𝐴 𝐴´´

𝐴`𝐵` 𝐴𝐵 𝐴´𝐶´ 𝐴𝐶 𝐶´𝐵´

𝐶𝐵

𝑂 𝑂𝐴´

𝑂𝐴

𝐴𝐵𝐶 𝐷





𝑂𝑃´

𝑂𝑃
= 𝑘

𝑂𝐴´

𝑂𝐴
=

𝑂𝐵´

𝑂𝐵
=

𝑂𝐶´

𝑂𝐶
= 2

𝑂𝐴

𝐴´; 𝑂𝐵

𝐵´ 𝑂𝐶

𝐶´

𝐴𝐶 ∥ 𝐴´𝐶´ 𝐴𝐵 ∥ 𝐴´𝐵´

𝐵𝐶 ∥ 𝐵´𝐶´



𝑂𝐴 = 2𝑂𝐴´



𝐴𝐵



𝑥

𝑥 𝑥

𝑥
(10 ∗ 20)

6
 

𝑥



𝑥

𝑥

𝑥

𝑥

𝑥



𝑥

𝑥

𝐴 𝐵 𝐶 𝐷 𝐸

𝐴𝐵  𝐶𝐷

𝑥, 𝐴 𝐵,

𝑥



𝑥



𝑥

𝑥 𝑥

 𝑥

𝑥

𝑥 𝑥





𝑥 𝑥 𝑥

𝑥

𝑥 𝑥

𝑥



𝑥

𝑥

𝑥 𝑥

𝑥 +

𝑥 𝑥

𝑥 𝑥

𝑥 𝑥 𝑥

𝑥

𝑥. 𝑥 𝑥

𝑥

𝑥



𝑥

𝑥



𝑥

 























 







 





 

 



 

 

 

 



 

 

 

 






