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1. ─ ≤ ◕ⱡⱶ ⁹ │ ─ ⌐ ∫≡ ⇔⁸ ⌐◕ⱡⱶ

↕╣√ ╩ ∆⁹ ◕ⱡⱶ │⁸ ─ ≢ 5 ⌐ 2 ⅝√

≤↕╣≡™╢⁹↕╠⌐ ─ ≢│ 3.2 ⌐ 3 ─ ◕ⱡⱶ ⅜ ⅝⁸♬☺

ⱴ☻─ ≢│ 1 ⌐↕╠⌐ 4 ─ ◕ⱡⱶ ⅜ ⅝√⁹ ≢│▪ⱨꜞ◌♠ⱷ●◄ꜟ─

≢ 1800 ⌐ 3 ─ ◕ⱡⱶ ⅜ ⅝√⁹ 

 



 
2. ▪ⱨꜞ◌♠ⱷ●◄ꜟ≤Ⱡ♇♃▬♠ⱷ●◄ꜟ⁹ a ⱷ☻─ ⁹ │ ↄ ≡™╢⅜⁸▪

ⱨꜞ◌♠ⱷ●◄ꜟ─ ⅜Ⱡ♇♃▬♠ⱷ●◄ꜟ╟╡ ⅝™⁹b ─ ⁹▪ⱨꜞ◌♠ⱷ●◄ꜟ

≤Ⱡ♇♃▬♠ⱷ●◄ꜟ ≢│ ≈⅝⅜ ⌂╢⁹↓─▪ⱨꜞ◌♠ⱷ●◄ꜟ│ ─ J ≢№╢⁹

c ─ ⁹▪ⱨꜞ◌♠ⱷ●◄ꜟ ≤Ⱡ♇♃▬♠ⱷ●◄ꜟ ─ ⁹▪ⱨꜞ◌♠ⱷ●◄ꜟ≤

Ⱡ♇♃▬♠ⱷ●◄ꜟ─ ─ │∕╣∙╣ 1.2 mm≤ 0.7 mm≢№╡⁸▪ⱨꜞ◌♠ⱷ●◄ꜟ─ ⅜ ⅝

ↄ⁸↓─ ─ ╙ ⅝™⁹ 

 



 
3. │ ─ ◕ⱡⱶ ⌐╟∫≡≈ↄ╠╣╢⁹↓↓≢│ ⌐∆╢√╘ ─

│ 1 ─╖╩ ™≡№╢⁹ ─ │⁸ │ 9 ╙∟⁸▪ⱨꜞ◌♠ⱷ●◄ꜟ│ 18 ╩╙

≈⁹ 

 

 



 

4. │ ⌐ ∆╢ 2≈─◘Ⱪ◕ⱡⱶ╩╙≈⁹↓↓≢│ ⌐∆╢√╘ a≤

b─ │ 1 ≤ 2 ─ 2 ─╖╩ ™√ │ │ 9 ≢▪ⱨꜞ◌♠ⱷ●◄ꜟ│ 18 ≢№

╢ ⁹ ─ │⁸ ⌐ ⅜⌂™⅜ ╕≢⌐ ⅜ ↄ⌂∫√≤ ⅎ╠╣

╢⁹∕↓≢ ™ ╩ L long ⁸ ™ ╩ S short ≤ ⇔√⁹ ⁸ ⌂◕ⱡⱶ ╩ ∫√

⁸ L─☿♇♩≤ S─☿♇♩⅜⁸ ─◕ⱡⱶ ↓╣╩◘Ⱪ◕ⱡⱶ≤™℮ ⌐∕╣∙

╣ ∆╢↓≤⅜ ↕╣√⁹∕↓≢⁸ ≈─◘Ⱪ◕ⱡⱶ╩ L≤ S≤ ⇔⁸↕╠⌐ ╙ L≤ S≤

⇔√⁹↓─ ⌐╟╡⁸ ─◘Ⱪ◕ⱡⱶ─ ╩ ∆╢↓≤⅜ ≤⌂∫√⁹ 



 

5. ▪ⱨꜞ◌♠ⱷ●◄ꜟ─◘Ⱪ◕ⱡⱶ─ ⁹◘Ⱪ◕ⱡⱶ S⌐ ⌂Γ ΔDNA ╩ ™

≡⁸ ╩ FISH ≢ ↄ ⇔√╙─⁹ 1 9 9_10 ─ S─ ⌐╟╡

ↄ─ ™ ⅜ ╠╣╢⁹↓╣╠│ S ⌐ ⇔√╙─≤ ⅎ╠╣╢⁹9 ─ │⁸Ⱡ♇

♃▬♠ⱷ●◄ꜟ─ 9 ≤ 10 ⅜ ⇔√ ⌐ ∆╢√╘ 9_10 ≤ ┬⁹ 

 





 

1 ─ ≤ ─ ⌐≈™≡⁹ 


