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─

Ⱬꜞ◌ꜟCT╛ CT≤™∫√ ─ ⌐╟╡ 0.5 mm ≤™∫√

⌐ ™☻ꜝ▬☻≢─ ⅜ ⌐ ≤⌂∫≡⅝√⁹ ─ ╙ ⌐ ⇔

√√╘ ≢│ ↄ─ ≢ ⱨ▫ꜟⱶ≢│⌂ↄ CRT╛ ⸗♬♃ ≢ ꜞ▪ꜟ

♃▬ⱶ⌐◖fi♩ꜝ☻♩╛ ╢↕╩ ⇔⌂⅜╠ ╩ ∆╢╟℮⌐⌂∫≡™╢⁹

⌐ ↄ⌂∫√☻ꜝ▬☻ │ CT ╩3 ⌐ ⅎ╢↓≤╩╙ ≤⇔√⁹1

─ ≢ ╠╣√∆═≡─ ╩ CT X ─ ─3 ≤⇔≡ ⅎ╢⁹

↓─3 ─Ⱨ◒☿ꜟ─↓≤╩ ⌐3 ≢№╢↓≤╩ ⇔≡Ⱳ◒☿ꜟ voxel 

≤ ┬ volume pixel ⌐ ∆╢ ⁹ ─ ⌐ ⌂ ╩ ∫√3 ─Ⱳ

⅜♃כ♦ꜟ☿◒ ≢⅝╢╟℮⌐⌂╡ ∕╣╩ ה ≢⅝╢ⱷ⸗ꜞ╛ ╙

⌐ ≤⌂∫√√╘ ₁⌂CT─ ⅜ ↕╣≡™╢⁹

MultiPlanar Reconstruction, MPR

MPR≤│3 ─ Ⱳ◒☿ꜟ♦כ♃⅜ ≢⅝╢╟℮⌐⌂╡

CT∞⅛╠≤™∫≡₈ ╡₉≢ ╩ ⇔⌂™≤™↑⌂™ ⅜⌂ↄ⌂∫√

√╘ ─ ─ ─ ╩ ⇔≡ ∆╢↓≤⅜ ≤⌂∫√ 4 ⁹

─

Coronal Sagittal

MPR dynamic CT ╩ ™√ ─

≤
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3 ꜠fi♄ꜞfi◓╩ ™√

⌐ ─ ™Ⱳ◒☿ꜟ♦כ♃│ ⇔≡ ⌂ ה↑ ╩ ⇔

⅜ ⌐ ≢⅝╢3 ◓ꜝⱨ▫♇◒☻≤⇔≡ ≢⅝╢⁹ ≢│

⇔≠╠™ ⌂ ╛ ⌂ ─ ⇔™ ⌂≥ ─ ⌐

╩ ∆╢ ⌐⌂∫√⁹ ⌐⅔™≡│ ─ ╘╩

⌐ ♫ⱦ◕כ◦ꜛfi Virtual Bronchoscopic Navigation; VBN ≤™℮

⅜ ⇔≈≈№╢⁹3- D  volume renderring ─ ⌐╟╡ ╩ ⌐

⅝ ─ ╩ ⌐ ∆╢ ╩ ⇔ ⅜

⌐ ╛ ─ ╩♩כꜟ ≢⅝╢Ᵽכ♅ꜗꜟ ╙ ↕╣↓╣╕≢

⇔≠╠⅛∫√ ┼─▪ⱪ꜡כ♅⅜ ⌐⌂∫√ 5,6 ⁹

⌐ ╢ B3 ⌐ ╢

B2

B1

B3

B3

B3b

B3a

Ằ opacity curve ֳ ї

B3bi

B3biɗ

B3biɖ
B3biɖ

5 Virtual Bronchoscopy VBS

6
─ ≤─ ⌂≥╩ ⌐ ≤⌂╢ ╩ ∆╢
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│ ⌐ ─ ╩ ↑

╢√╘ ╩ ⇔√ ≤≤╙⌐ ⅝

⌂ ╩↕∑ ╩ ↕∑╢ ⅜ ⌂™

⌐│ ⱠⱩꜝ▬◙כ≢ ╩ ↕∑

╩ ↕∑╢ ⅜ ≢№╢

─ │ ≤≤╙⌐ ∆╢√╘

3 ─ ⅜ ≢№╢⁹

│ ╛ ⅜⇔╛∆™╟℮⌐

╙⇔ↄ│ ─ ≢ ⇔≡╙╠℮↓≤

⅜ ╕⇔™⁹

│ ™ ≢ ∆╢⁹

│ ⌐≤⌂꜠כꜗ◦ ⇔≡ ™

≢╟ↄ ╩ ℮ 7 ⁹

◘fiⱪꜞfi◓

☻ꜝ▬♪●ꜝ☻─ Ⱨfi☿♇♩ ꜟ♠▼

: ⅜ ⇔╛∆™ ⌂≥╩ ∫≡ ℮⁹

│ ╩ ╘╢ │∕─ ╩

⇔ ╩ ╘⌂™ ≢│

╩ ⇔ ↕╠⌐ ─ ⅛╠╙◘fiⱪꜞfi◓

∆╢ 8 ⁹Ⱨfi☿♇♩│ ─ ∞↑ ⇔

⌐ ∆╢⁹

╩ ╘╢ │∕─ ╩ ∆╢⁹

√∞⇔ ≤∕─ ╩ ∆╢⁹

≢⌂™ ╩ ⇔

∕─ ─ ≢

∆╢⁹

─

7 │ ™ ─ ≢ ∆╢

8 ☻ꜝ▬♪●ꜝ☻─ ⌐╟╢
◘fiⱪꜞfi◓

9 ╙℮1 ─☻ꜝ▬♪●ꜝ☻≢ ╪≢
╩⅛↑ ╩ ∆╢



11 ─ (a) ™ (b) (c) ™ (d)ⱶꜝ

(a) (b) (c) (d)

─ ╩ ─☻ꜝ▬♪●ꜝ

☻⌐ ∑ 3cm ⌐ ↄ ┌⇔ ╙℮1 ─

☻ꜝ▬♪●ꜝ☻≢ ╪≢ ╩⅛↑ ╩

∆╢ 9 ⁹ ⅜ ↄ│╖ √≤⅝│

≢ ⅝ ╢⁹ ╕√│ ⌐ ⅝ ⇔

2 3 ⌐ ∆╢⁹∆╡ ╦∑ ⅜

™╒≥ ╛ ⅜ ∂╢√╘3

⅜ ╕⇔™ 10 ⁹ │☻ꜝ▬♪●ꜝ

☻2/3 ─ ≤∆╢⁹

10

⅛╠ ╕≢─

2 3 ⌐ ∆╢↓≤╩ ≤∆╢⁹√∞⇔ ⌐ ⅎ

℮╢ ─ │ ≢12 ≢24 ≢№╡ ↓─ ≢№

╣┌ │ ≢№╢⁹

◐ꜗⱦⱠ♇♩ ≢ ℮↓≤⅜ ╕⇔™⅜ ™ ≢╙ ⱴ☻◒╩

⇔≡ ╩ ╡ ℮↓≤⅜ ╕⇔™⁹

10 a ∆╡ ╦∑3 b ∆╡ ╦∑
10
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ⱧⱭ♇♩≢0.1ml╩☻ꜝ▬♪●ꜝ☻ ⌐

╩ ↄ╟℮⌐ ∑╢⁹

╙℮ ─☻ꜝ▬♪●ꜝ☻╩ ⌡

⅜ ⌐™⅝╦√∫√╠ ⌐

⌂╢╟℮⌐ ↄ ⌐ ⅛⇔√

╕√│ ⌐╝∫ↄ╡≤ ⅝ ∆

13 ⁹

↕∑╢⁹

95 10≢ꜟכ◖ꜟ▪

─ⱤⱤ♬◖꜡► ╩ ℮⁹

─

─ ↕╩ ⌐∆╢⁹ₒ ─

⌐⅔™≡⅛╤℮∂≡ ⅜ ╖ ╣╢

─ ↕ 14 400 ≢1 ─

│90 ⅜ ╕⇔™⁹ₓ

13 0.1ml

14 ∆╡ ╦∑

12

─╕╕1,500rpm/5min ∆╢⁹

╩ ≡ ╩ ↄ ╢⁹

│◘◖ⱴⱡ (50 ◄♃ⱡכꜟ

98ml⌐◌כⱲ꞉♇◒☻1540╩2ml ⅎ√

)╩ ⅎ≡ ∆╢⁹ ─

│ ◘◖ⱴⱡ 1 1.5₩2 ⅜

™⁹ ZTT ─

50 ─ ↕╩ ⌐ ╩

∆╢ ╙ ⌂ ⅜ ╠╣╢

12 ⁹

⌐╟╢

╩ ⌐3 ∆╢⁹ ∆╢ ⌐ ⌂↓≤│ ╩ ╣╢ ⌐╟ↄ

╢╟℮⌐ ∆╢ ⌐ ⅜ ↕╣≡™╢ ⁹ ─ ⌂ │

╩ ⇔ ≢ ⇔ ⌐ ╩ ↕∑╢⁹

╩☻ꜝ●◓fi▫♥כ◖│☻ꜝ●♪▬ꜝ☻ ⇔ │25mm×45 50mm≤∆╢⁹
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ⱳ☻♩♅ꜙכⱩ ⌐╟╢

1 50╛ꜟכ⸗♅ ⱷ♃ⱡכꜟ╩ ≤⇔√ ⅜ ∫√ⱦ♬כꜟ ⌐ ─

╩ ∆╢⁹ │ ↔≤ ∆╢↓≤╙ ≢№╡ ╛ ╡ ™│ ≢

─ꜟכ⸗♅ ⌐╟╡☻ꜝ▬♪●ꜝ☻┼─ ─ │╟™⁹⇔⅛⇔ ⱷ♃ⱡכꜟ⅜

╕╣≡™╢√╘ ∆╢≤ ≢№╢⁹

ⱳ☻♩♅ꜙכⱩ ─ ⌐ ╩∞⇔≡ ─ ⌂╢4 5ﬞ ╟╡ Ⱨfi☿♇♩╩

™≡ ╟╡ ⇔ ⅝╘─ ╩☻ꜝ▬♪●ꜝ☻ ⌐ ∆╢⁹∕─ ⅜

∆╢≤ ⅜ ⇔ ↄ⌂╢√╘ ⌐ ╩ ╢⁹2 ─☻ꜝ▬♪●ꜝ☻≢ ╩

⇔ → ⌐⌂╢╟℮⌐ 3 4 ╡ ╦∑ ∆╢⁹2 3 ⌐

⌐ ╣╢≤ ⅜ ∆╢√╘ ↕∑√ 95 10≢ꜟכ◖ꜟ▪

⇔ ⱤⱤ♬◖꜡► ╩ ℮⁹
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─√╘─

ⱤⱤ♬◖꜡► │ ─ ⌂ ≢№╢⅜∕─ ╛ │ ⌐╟╡

≢ ─ ╖╛ ╣√ ╩ ⇔≡™╢⁹⇔⅛⇔ ─ ⌐│

─ ⅜ ≢№╢√╘ ⌐ ⇔√ ≢ ∂╠╣╢═⅝≢№╡

≢│ ⌐ ⇔√ ╩ ⇔ ─ ╩ⅎ√⁹

1 ─ ╩ 1 ╟╡ ™ 70 ╛╛≢ꜟכ◖ꜟ▪ ╘⌐ ∫√ ⅜╟™⁹

( 0. 5 70 :ꜟכ◖ꜟ▪ 20 30 ╕√│0. 3 70 ꜟכ◖ꜟ▪ 40 60

2 OG ≤EA ─ ⌐1 ה ♃fi◓☻♥fi ╩ꜟכ◖ꜟ▪ ∆╢≤ ─ ⅜

╕╡ ╙⅝╣™⌐⌂╢⁹

(2

Ź Ź

95 2

Ź Ź 10 12

10 20 1

Ź 95 (10 12

2 Ź

Ź 95 2

10 12 Ź 10 12

Ź (3

0.5 70 (20 30 ) Ź

Ź                                                          95 2

10 Ź 10 12

Ź 100 4

Ź 10 12

Ź 4 5

95 Ź

Ź 10 12

10 12 15 20

1. ─ 95 ▪ꜟ◖ ꜟ10 ⅜ ⁹

2. ⅛╠ ╕≢─ │2 ⅜╟™⁹

3. ─ │800 1000 ⌐ ⌂℮ 500ml ─ ⁹

4. ─ │ ™ ╩ ⇔ ⇔™ ╩ ∆ ╩ ⌐ ⌂℮↓≤
≢ ⌐ ⌂ ╘ ╡⅜ ≡╢⁹

5.⸗꜠◐ꜙꜝ ◦ Ⱪ ─◐◦꜡ ꜟ≢ ╩ ∆╢⁹
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A. ─

№╢™│Ⱪ꜡fi◖ⱨ□▬Ᵽכ◖☻כⱪ ≤ ┌╣╢ ⌂

╩ ╕√│ ⅛╠ ⇔ ⅛╠ ─ ╩ ⇔ ╛ ╩ ∆╢ 15 ⁹

⌐ ∞∫≡ ⌐ ℮ ╩ ⇔ ─ ╖╩ ∆╢√╘ ─ ╕≢

╩ ℮⁹ 2.8 6 mm─ ╩ ∫≡ ╕√│ ╩ ⇔ ╩

⇔≡∫≡ ≢ ╩ ℮⁹

─ ≤

Ι ╛┘ ☻◦כ♪▬◖ꜟ◘ ⌂≥

⌂≥ ╒≤╪≥∆═≡─ ─ ⌐ ⅜ ™╠╣≡™╢⁹

Ι ⇔™ ─№╢ ─ ⌂ ⌂ ╛ ─√╘

⅜ ⌐ ╩ ╓∆↓≤⅜ ↕╣╢ ⌂≥│ ≤↕╣≡™╢⁹

⌐╟╢

Ι ⌐│ ⌂ ≢№╢⅜ 1% ⌐ ─ ⅜№╢⁹ ⌐ ─ ה╖

ה ה ⌂≥│ ⌂╡≤╙ ╘╢↓≤⅜ ™⅜ ⌂╙─≤⇔≡ ה

⌂≥⅜ ↕╣≡™╢⁹ ⌐ ╛ │ ╩ ℮≤ ─ꜞ☻◒⅜ ╕╢⁹ ⌐

│ ⌐ ∆╢ ⅜ ⌐⌂╢↓≤╙№╢⁹╕√ ⌐ ∆╢ ◐◦꜡◌

▬fi ⌂≥─ ╛כ◑ꜟ꜠▪≢ ─ ╙№╢⁹╕╣≢│№╢⅜ ─ ╙№╢

0.01 ⁹

⌐╟╢

15 Olympus EVIS LUCERA BF- 260 series



15

B. ─

TBB TransBronchial Biopsy

TBB│ ╩ ∫≡ ℮ ⁹ ה ─№╢ ⌐│

≤⌂╢⁹ ⌂≥≢│CT ⌐╟╡ ⇔√ ⌐ ╩ ⇔

≢ ╩ ∫≡ ⌐hit ⇔≡™╢↓≤╩ ⇔⌂⅜╠ ╩ ℮⁹

⅜≢⅝⌂⅛∫√ ⌐│ ⇔≢╙ ╩ ↕∑╢√╘ ─

╩ ™≡ ╩ ⇔√╡ ╙ ⅛∫√⅜ ⅜ ≤⌂∫

≡⅛╠│ ⌂ ╛ ╩ ↄ↓≤⌐╟╡ ↕╪─ │ ∫√⁹TBB─

│ ╛ ⅜ ╦╣╢ ⱳꜞכⱪ ⌂≥⁹

TBLB TransBronchial Lung Biopsy

≢ ╩ ⇔ ─ ⅛╠ ╩ ╖ ∫≡ↄ╢

╩TBLB≤ ┬⁹ ⇔√ │ ≢ ╩⅛↑≡ ╠╕⇔≡⅛╠ⱱꜟⱴꜞfi

∆╢⁹TBLB│ ─ ╩ ∫≡ↄ╢─≢ BAL╟╡ ⌂ ⅜

≤⌂╢⁹

TBLB⅜ ↕╣╢ ⌂ │ ┘ ☻◦כ♪▬◖ꜟ◘ ⌂

≥≢№╢⁹

BAL BronchoAlveolar Lavage

╩ ─ ↄ╕≢ ⇔ ⌐ ╘√ 50 cc

╩ ─ ⅛╠ ∆╢⁹ ≢ ⇔ ╩ ∆╢⁹↓─

╩ ╡ ∆⁹ ─ │ ⱨ꜡כ◘▬♩ⱷ♩ꜞכ⌐╟╡CD4

CD8 ꜞfiⱤ ─ ╩ ℮⁹ ─ ─ ╩ ℮↓≤⌐╟╡

─ ⌐ ⌂ ⅜ ╠╣╢⁹

Brushing Cytology

─Ⱪꜝ◦╩ ™≡ ╩ ⇔ ╩ ∆╢⁹

╕√◐ꜙ꜠♇♩│ ⅜ ⌂ ⅛⅝─╟℮⌂ ≢ ╩ ⇔

╩ ∆╢⁹

. Washing Cytology

BAL≤ ⌂╡ ╩ ⇔√ ⌐ ─ ≤⇔≡ ─

⌐≡ ╩ ⇔ ╩ ∆╢⁹



TBAC (TransBronchial Aspiration Cytology)

⌐ ⇔ↄ ╛ ─ꜞfiⱤ ─ ─╖⅜ ≈╟

℮⌂ ⌐ ≤⇔≡ ꜞfiⱤ ╩ ∫≡ ╦╣╢ ╩TBAC≤™℮⁹

≢ ╩ ⇔⌂⅜╠ ≢ ╩ ⇔ ⌐ ↕╣

√ ≢ ╩⅛↑≡ ─ ╩ ℮⁹ ™╠╣╢ ─ ↕│21G ⌂─

≢ ⇔⅛ ╠╣⌂™ 16 ⁹

TBNA (TransBronchial Needle Aspiration)

TBAC≢│ ⇔⅛≢⅝⌂™⅜ TBNA ꞉fi ╩ ™╢≤ ─ ╙

≤⌂╢⁹ ╣≡™⌂™≤ ⅜╛╛ ⇔™─≤ ⅜ ™ ⌐ ╩

∆╢ 17 ⁹

Olympus Smooth Shot

16 19G─Smooth Shot⅜ ↕╣√⁹

17 ◦ꜞfi☺( )≤19G─Wang ( )

16
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Endobronchial Ultrasonography: EBUS

│ ⌐ ⱪ꜡כⱩ╩ ⇔

┘ ─ ─ ╩ⅎ╢ ≢№╢⁹EBUS│ ─ ה

⌐ ™ ⇔ ─ ↄ─ ┼─ ⌐ ↕╣╢╟℮

⌐⌂∫≡⅝√⁹ ⅔╟┘ ╩ ∆╢ ⌐╙

─ ─●▬♪⅔╟┘ ─ ≤⇔≡ ↕╣ ⌂ ⅜

↕╣≡™╢⁹ ⱪ꜡כⱩ⌐│ ─ ─☻◐ꜗfi╩ ⌂℮convex type≤

radial scanning transducer ╩ ⅎ√╙─⅜№╢⁹ ┼─ ≤ꜞfi

Ɽ ─ ⌐│ꜝ☺▪ꜟ ⱪ꜡כⱩ╩ ∆╢ 18 ⁹ ↓─ⱪ

╩Ⱪכ꜡ ─ ⌐№≡≡ ⅜≥─ ─ ↕╕≢ ⇔≡™╢⅛╩

╘╢↓≤⅜≢⅝╢⁹

☻כ◦♪▬● X ≢ ⇔≠╠™ ─ ⌐ ⇔ ╩ ™ ╩

⇔ ╩☻כ◦♪▬● ∆╢↓≤⌐╟╡ ┼ ⌂▪ⱪ꜡כ♅⅜≢⅝

⌂ ⅜ ≤⌂∫√ 19 ⁹

EBUS- TBNA ה ⌐ ∆╢EBUS- TBNA⅜ ≢№╢◖fiⱬ♇◒☻

20 ─ ⌐╟╡ ה ⌐ ∆╢ꜞ▪ꜟ♃

▬ⱶ─ ●▬♪ ⅜ ≤⌂∫√⁹ ™│ ⌐ ⇔≡™╢ ≢

№╣┌ EBUS- TBNA│ ≢№╢⁹ 21 ⌐│ ה ꜞfiⱤ

⌂≥⅜ →╠╣╢⁹

18

─ ⌐ ─ ⅜ ╢⁹

19 ≢─ ─
☻כ◦♪▬●
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20 ◖fiⱬ♇◒☻
⌐linear probe ⅜ ↕╣√ⱦ♦○
≢EBUS- TBNA⅜ ≢№╢

EBUS- TBNA

21 ≢─ ─

No.7ꜞ fiⱤ ≢ ⇔√ꜞfiⱤ
─ כ◖◄─ ⁹

⌐ ⇔√ ≢כ◖◄╩
╢↓≤⅜ ⅜ ⌐

≢№╢⁹╕√♪ⱪꜝכ≢ ─ ╩
╘ ≢⅝╢─≢ ╩ ∆╢ꜞ

☻◒╩ ╠∆↓≤⅜ ╢⁹

autofluorescence imaging AFI

│ ─ ╕≢─ ∆╢ ⌐ ה ─

─ ≢ ─ ≢│ ⇔≠╠™ ╩ ∆╢↓≤╩ ⌐⇔√⁹

│ⱴ♀fi♄ ⌐ ⅎ╢⁹

22 ─
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CT●▬♪

─ ╩ ╡ ⇔≡∕─ ╩ ═╢ │ ╩ ∆∞↑≢ ≢

⅝╣┌ ∆╢─⌐ ═≡ ╩│╢⅛⌐ ⌂ↄ∆╢↓≤⅜≢⅝╢⁹

CT≢ ╩ ⇔⌂⅜╠ ╩ ∆╢↓≤≢ ⇔√╙─╩CT●▬♪ ≤

┬⁹ ─ ⌐ ™╠╣≡™╢ 23 ⁹

●▬♪ ⌐│ ≤ ⅜№╢⁹

CT●▬♪ ─

▪ⱪ꜡כ♅≢ ⌂ ⁹

⅝⌂ ≢№∫≡╙ ⌂≥─ ≢ ⅜ ⌂ ⁹

7mm ─ ≢ ⌐♩כꜟ ™ ⌂ ⅜⌂™↓≤⅜ ⁹

CT

ꜞ▪ꜟ♃▬ⱶ≢ ↕╣√CT ╩ ─╟℮⌐ ™≡ ╛IVR ╩ ℮√

╘─ ⁹

CT ╩ ⌐ ™╢↓≤⌐╟╡ ꜞ▪ꜟ♃▬ⱶ⌐ ≤ ─ ╩ ⇔≈

≈ ⌂ ╩∆╢↓≤⅜≢⅝ ⌐╙ ∆╢⁹

Tru- cut ─ ≢№╢Super core и Needle⌂≥─ ╩ ∆╢⁹

╩ ™╢≤1 ─ ≢ ─ ⅜ ⁹

23 CT●▬♪ ─CT



─ ה

─√╘⌐◗ⱶ ⱴ☻◒ ꜟ◓כ◗ ╩ ∆╢⁹

│ ⌐ ─ ⅜ ⅝™ ≢№╢√╘ ↕╣√ ─

│╟╡ ⌐ ⅛≈ ↄ ⌐ ⌂℮↓≤⅜ ≢№╢⁹

⌐│Ⱪꜝ◦ 24 ≤◐ꜙ꜠♇♩ ⅜№╢⁹

Ⱪꜝ◦─

ⱨ□▬Ᵽכ◖☻כⱪ⅛╠ ╡ ↕╣√Ⱪꜝ◦╩∆┌╛ↄ ↑ ╩ ∫≡ ∆╢⁹

≤⇔≡ ⅝ↄ ╡─ ⅜№╢⅜ 25 28 Ⱪꜝ◦╩☻ꜝ▬♪●ꜝ☻ ⌐

ↄ ⇔ ↑ ⅞⌂™╟℮⌐∆╢⁹

ᵑ☻ꜝ▬♪●ꜝ☻ ⌐Ⱪꜝ◦╩ ↄ ⇔ ↑ ⅝ ┌∆ ≢ ╡≢╙ ╡

25 ≢╙⅛╕╦⌂™⁹

ᵒⱩꜝ◦─ ╩ ∫≡ ⱶ♅≢ ⅝ ↑╢╟℮⌐│∂™≡☻ꜝ▬♪●ꜝ☻┼ ╩

∆╢ 26 ⁹

ᵓⱩꜝ◦─ ⅜ ™ │ ☻ꜝ▬♪●ꜝ☻2 ≢│↕╗╟℮⌐ ↄ ⇔≈↑≡

∆╢ 27 ⁹

╕√2 ─☻ꜝ▬♪≢Ⱪꜝ◦╩│↕╖ ∆╡ ╦∑≡ ⌐ ⅝ ┌∆ ╙№╢

28 ⁹

◐ꜙ꜠♇♩ ─

◐ꜙ꜠♇♩─ ↑ ─ ╩ ∟ ◐ꜙ꜠♇♩─ ─ ╩☻ꜝ▬♪●ꜝ☻ ⌐√√⅝

≈↑╢╟℮⌐ ⇔ ╙℮ ─☻ꜝ▬♪●ꜝ☻≢│∏╖╩≈↑╢≤╛╡ ™ 29 2

3 ⌐ ↄ∆╡ ╦∑≡ ∆╢⁹

2 3 ⌐ 95 ꜟכ◖ꜟ▪ꜟ♅◄ ⌐ ∆⁹☻ⱪ꜠כ כ◖│√╕

♥▫fi◓ ≢╙ ╦⌂™⁹╕√ ╛◑ⱶ◙ ⌂≥⌐ ⇔≡│ ₁

─ ⌐ ⇔√ ╩ ℮⁹ ╛◖fi♃ⱵⱠכ◦ꜛfi ⌐╟╢

╩ ←√╘⌐╙ ⌐ ↄ⌂╠⌂™╟℮⌐ ⌐ ∆╢⁹

│ Pap ─ ⌐╟╡ ≤ ⌐ ↕╣≡™√⅜

─ ⌐ ™╟╡ ⌂ ─ ─√╘ ⅜ ≤⌂∫√⁹ ↄ─

≢ ⌐╟╢ ╩ ∆╢√╘─ ≤⇔≡ⱴ►fi♩◒▬♇◒ ╛Ⱪꜝ

◦ ⌐╟╢◦fi꜠▬ꜘכ ⅜ ╡ ╣╠╣≡™╢⁹
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24 ─ ⌐ ∆╢Ⱪꜝ◦ 25 ┼ ⌐

27 ☻ꜝ▬♪≢│↕╗╟℮⌐
⁹

26 ⱶ♅≢√√ↄ╟℮⌐

29 ◐ꜙ꜠♇♩ ─28 Ⱪꜝ◦╩ ╪≢∆╡ ╦∑≡
⌐ ⅝ ┌⇔≡

( 2) ה ─

⅔╟┘ ╩ ∆╢ │ ╩ꜟכ◖ꜟ◓ⱳꜞ◄♅꜠fi≥ꜟכ◖ꜟ▪ ╗

≢ ⇔√ 5 ╩ ™ ╩ ∆≤ ⌂ ⅜ ╠╣╢⁹╕√

◑ⱶ◙ ╩ ∆╢≤⅝│ 3 ▪ꜟⱩⱵfi ⌐≡ ∆╢≤ ⌂ ⅜ ╠╣

╢⅜ ↓─╟℮ │3 ⌐ ╩∆╢⁹⌂⅔ ⌐╟╢ │ ─ ≤

≤╙⌐ ⅜ ∆╢√╘ ↑√ ⅜ ™ 30, 31 ⁹

30 31
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