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1. │∂╘⌐ 

 │⁸ ╢ 3 8 18 ⌐⁸☻Ɑ▬fi─ URV⌐⅔™≡─ ⌐ ↕∑≡ ™

√⁹⇔√⅜∫≡⁸ ─☻Ɑ▬fi URV ≢ √⌐ ה≥↓∞╪ ⌐ ∫√↓≤⁸

≤─ ⅛╠ ⅎ╠╣╢↓≤⌐≈™≡↓╣⅛╠ ═≡™ↄ⁹╕√⁸ ─

─ ─ ╛⁸ ─ ─ ⌂≥ ⌐╟∫≡ √╙─⌐≈™≡╙ ∆

╢⁹ 

 

2. URV ≢─ ה  

─☻Ɑ▬fi URV ⌐ ⇔⁸ ⌐ ≢─ ╩ ⇔≡ √⌐ ⅜ ╪

ה≥↓∞ ⌐ ∫√↓≤│⁸ ⌐ 3≈№╢⁹1≈ │⁸☻Ɑ▬fi≤ ─

─ ™⌐≈™≡⁸2≈ │⁸ ( ⅎ ╛ ─ ™)⅜☻Ɑ▬fi─ ─

≤⇔≡ ⅝ↄ ⇔≡™╢≤™℮↓≤⁸3≈ │⁸☻Ɑ▬fi─ ( ⌐

)─ ─ ≤ ─ ⌐≈™≡≢№╢⁹ 

 ╕∏⁸1≈ ─☻Ɑ▬fi≤ ─ ─ ™⌐≈™≡∞⅜⁸ ⌐≈™≡

│ GP ⁸ ─ ⁸ ◦☻♥ⱶ⌐≈™≡∕╣∙╣ ⇔√↓≤≤⁸

⌐ ה≥↓√∫ ⅎ╩ ═╢⁹ 

⌐ ╩ ∫√ ╡⁸☻Ɑ▬fi≢│ GP ⅜≤╠╣≡⅔╡⁸ 1 1

⌐⅛⅛╡≈↑ ╩ ∆╢↓≤≢⁸ ⅜ ─ ╩ ╡⁸ ∆╢◦☻♥ⱶ⅜≤

╠╣≡™√⁹ ─ ≢│⁸⅛⅛╡≈↑ ⌐╟╢ ╩ ℮ │

≢ ╩⇔√≤⅝⌐ ↄ─ ⅜ ↄ ─◒ꜞ♬♇◒─╟℮⌂ ≤ ⌐

⇔≡™√⁹╕√⁸◒ꜞ♬♇◒─╟℮⌂ ≢ ⌐⅛⅛╡≈↑ ⅜ ≡─ ⌐

⇔≡ ≢⅝╢─⅛≤⁸ ─ ─ ╩ ⌐ ™√℮ⅎ≢⁸ √⌐ ⇔√

☻Ɑ▬fi─◦☻♥ⱶ╩ ≡│╘╢╟℮⌐⇔≡ ⅎ≡⇔╕∫≡™√↓≤⌂≥⅜№╡⁸

™╛ ⌂ ⅜ ↄ№∫√⁹⇔⅛⇔⁸ ⌐☻Ɑ▬fi⌐ ⅝⁸ ─ ╩

™√╡⁸ⱪꜝ▬ⱴꜞכⱫꜟ☻◔▪☿fi♃כ╩ ↕∑≡ ™√╡∆╢↓≤≢⁸ ∫

≡™√╙─( ─◒ꜞ♬♇◒─╟℮⌂ ↕™ ≢ ╩ ℮≤ ⇔≡™√)≤

│ ⌂╢⇔∫⅛╡≤⇔√ ─╖─ ⅜ ⇔≡™√⁹╕√⁸∕↓≢ ↄ

╙⁸ ─√╘─ⱪ꜡◓ꜝⱶ╩ ↑≡ ≤⇔≡ ⇔≡™╢≤™℮

↓≤╩ ⅝⁸ ╘≡ ─◦☻♥ⱶ≤│ ╡ ⇔≡☻Ɑ▬fi─ ─ ≤⇔≡⅝

∟╪≤⇔√ ⅜ ╠╣╢≤≤╙⌐⁸ ≤│ ↄ ⌂∫√ ─ ⌐≈™

≡ ≢⅝√⁹ 

 ╕√⁸☻Ɑ▬fi(∕─ ─ ⌐╙ ≡│╕╢⅛╙⇔╣⌂™⅜⁸ │☻Ɑ▬fi≢

⇔√√╘⁸☻Ɑ▬fi⌐≈™≡─╖ ∆╢)─ ─ ⅝⌂ ≤⇔≡│⁸

─ ─ ↕⅜ →╠╣╢≤ ∂√⁹ ≢│ ─ ≤⇔≡ ↕╣

≡™╢↓≤⅜ ↕╣≡™√╡⁸ ↕∑≡ ™√ (ⱪꜝ▬ⱴꜞכⱫꜟ☻◔▪☿

fi♃כ)─ ≢─ ≤⇔≡─ ( ⌂≥─ ─ ╩ ╗)╩ ⅜ ∟⁸



⇔≡™╢ ⁸ ≢│ ─ ≤⇔≡ ⅎ╠╣≡™╢ ╩ ⅜☻

Ɑ◦ꜗꜞ☻♩≤⇔≡ ⌐ ⅎ╢↓≤⅛╠⁸ ™ ≢ ─ ╟╡╙

⇔≡ ╩ ⇔≡™╢↓≤╩ ⇔√⁹╕√⁸ ─◔▪⌐⅛↑╢ ╩

⅜ √∟≢ ⇔⁸ ⇔≡™ↄ◦☻♥ⱶ╩ ⇔≡™╢ (ⱪꜝ▬ⱴꜞכⱫ

ꜟ☻◔▪☿fi♃⁸╡√∫№⅜(כ ⇔√ ⌐│ ⅜╕∏ ⇔⁸ ╩ ה

⇔≡ ╛☻Ɑ◦ꜗꜞ☻♩⌐ ה ⇔√╡∆╢≤™℮ ╩ ∫≡™╢≤

™℮↓≤⅛╠⁸ ≢ ⌐ ⅎ╠╣≡™╢₈ │ ─ ₉≤™℮ ⅎ

≢│⌂ↄ⁸₈ │ ⇔√ ₉≤™℮ ⅜ ⅛╠ ╦╢ ⅜№╢≤

∂√⁹╕√⁸●▬♪ꜝ▬fi ╡⌐ ⅜ ╩ ⅎ≡™╢⅛⁸ ─ ╡ ╡

⅜≢⅝╢ ◦☻♥ⱶ─ ⅜ ↕╣≡™╢√╘⁸ ⅜ ─ ╩

⇔⁸↓╣⅛╠─ ⌐≈⌂→╢↓≤⅜≢⅝╢◦☻♥ⱶ⅜№╢↓≤⌐ ⇔≡╙⁸

⅜ ╘╠╣╢ ≈─ ≢№╢≤ ∂√⁹ 

 ⌐⁸☻Ɑ▬fi≢│ ◦☻♥ⱶ⅜ ↕╣≡⅔╡⁸ ─√╘─

⅛≈⁸ ≢─ ╩ ╗ ─ ╩ ↑ ╣╢◦☻♥ⱶ≤⇔≡│ ≢

№╢≤ ∂√⁹ ─ ─╟℮⌂ ─ ⅜ ™√╘⁸ ⅜ ╩

∫≡™╢≤™℮ ⌐ ⇔⁸ ╩ ∆╢( ╘╢) ≤⁸ ⌐ ↄ

─ ( ╛ ⌂≥)⅜ ↄ ⇔⌂↑╣┌⁸ ⅜ ⇔ↄ⌂╢─≢│⌂™⅛

≤ ∂√⁹ 

 2≈ ⌐ ( ⅎ ╛ ─ ™)⅜☻Ɑ▬fi─ ─ ≤⇔≡ ⅝ↄ

⇔≡™╢≤™℮↓≤╩ →√⅜⁸↓╣⌐ ⇔≡│⁸ ◔▪⌐≈™≡ ╩

↑⁸ ╩ ⇔√ ⌐ ↄ ∆╢↓≤≤⌂∫√⁹☻Ɑ▬fi⌐⅔™≡│⁸

⅜ ⌐ ∆╢≤™℮↓≤│₈ ⌐ ↕╣√₉₈ ≡╠╣√₉≤™℮▬ⱷכ

☺⅜ ↄ⁸ ∂╢═⅝↓≤≤⇔≡ ⅎ╠╣╢ ⅜ ™─⅜ ≢№╢↓≤╩

⇔√⁹∕⇔≡⁸ ╙ ╕≢│⁸↓─ ⅜№∫√─⅜ ≢№╢⅜⁸ ≢│

─ ⌐ ╢↓≤╩ ∟∆╢╒≥⌐╕≢⁸ ─ │ ╦∫≡⅝≡™

╢⁹ ─☻Ɑ▬fi─ ◓ꜝⱨ╩ ⅎ╢≤⁸ ─ │↓╣⅛╠ ₁ ∆╢

↓≤≤⌂∫≡™√⁹╙⇔⁸ ─☻Ɑ▬fi─ ─ ⌐ ∆╢ ⅜

─╟℮⌐ ⇔√ ⁸ ─ ⅜ ╕╢≤≤╙⌐⁸∕╣╠╩ ≢

∆╢╝ⅎ⌐ ⅜ ⌐ ∆╢ ⅜ ↓╡⅛⌡⌂™≤ ∂√⁹☻Ɑ▬fi─

⅜ ≤™℮ │⁸ ≡─ ⌐ ⇔⁸ ⌐ ⅜ ↕╣≡™╢ ≢│≤≡╙

╕⇔™╙─≢№╢⅜⁸ ─ ≢↓╣╩ ╡ ╣≡⇔╕℮≤⁸ ─ ╕

≢ ≡ ≢ ℮↓≤⌐⌂╡⁸∕╣↓∕ ⇔⅛⌡⌂™≤ ⅎ√√╘⁸☻Ɑ▬fi─

◦☻♥ⱶ╩ ⌐ ∆╢↓≤╩ ⅎ╢─│ ≢№╢≤ ∂√⁹ 

 3≈ ⌐│⁸☻Ɑ▬fi─ ( ⌐ )─ ─ ≤ ─ ⌐≈™

≡ ⌐ ∫√↓≤≤ ⅎ╩ ═╢⁹↓╣⌐ ⇔≡│⁸╕∏ ─ ⅛╠ ═

≡☻Ɑ▬fi─ ─ ⅜ ↄ ⇔⌂↑╣┌⌂╠⌂™ ⁸ ╙ ≢№╢⁹





GP ⌐│↓─╟℮⌂ ╩ ╘⁸ ─ ≡─ │ ⅜ ≢ ⌐ ⇔≡ ∆╢

↓≤╩ ↕╣╢⁸ ⌐™℮≤⁸ ⅜ ─ ╩ ≢⅝╢(⅜╪ ⌂≥╙ ↑

⌂↑╣┌⌂╠⌂™⌂≥) ⌂≥⁸ │ ↄ№╢⅜⁸ ≢ ╩⇔≡™╢

─ ™ ─ ⌐↓─◦☻♥ⱶ╩ ∆╢↓≤│⁸⌂⅛⌂⅛ ⇔™╙─⅜№╢≤

ⅎ╠╣╢⁹╕√⁸ ≤⇔≡│⁸ ⌐ ∆╢ ╩ ↑≡™⌂™ ─

⌐│ ╡√ↄ⌂™ ⅜ ≡ↄ╢ ╙№╡⁸ ⌐⁸ ⅜ ⌂≥─ ╩ ∆

╢√╘⁸ ╛ ─ ⌐ ⇔≡╙ ⅜⅛⅛╡⁸ ≢│ ⅎ╠╣⌂™╒≥─

─ ⅜ ╢↓≤⅜ ↕╣╢⁹╟∫≡⁸☻Ɑ▬fi⌐⅔™≡ ⇔≡™╢≤

╦╣╢◦☻♥ⱶ≢╙⁸ ≢╙⁸↓╣╕≢─ ─ ⅜№╢√╘⌐⁸

⌐ ⌐ ∟ ╪≢│™↑⌂™≤ ⅎ╠╣╢⁹ 

3≈ │⁸ ⌐⅔↑╢ ( )─ ╛ ─ ⌐≈™≡ ═≡

™ↄ⁹☻Ɑ▬fi─ⱪꜝ▬ⱴꜞכⱫꜟ☻◔▪☿fi♃⁸│≢כ ☻ⱨꜝfiה │

⌐ ∑╢☻♃♇ⱨ⅜ ↕╣≡⅔╡⁸∕─ ─ ⌐⅔™≡╙⁸ ≢─

╛ ⌐№╢◖Ⱶꜙ♬♥▫☿fi♃כ⅛╠─ ⌐╟╡ ⅜ ⇔≡ↄ╣╢◦☻

♥ⱶ⅜ ∫≡™√⁹☻Ɑ▬fi≢│⁸ ╙ ↄ⁸╕√ ╙ ≤ ⌂╢≤↓╤│

⅝≢ ≤ ⇔≡™╢↓≤⅛╠⁸ ⅛╠ ╢ ⅜╟╡ ™≤™℮↓≤⁸

⅜ ─√╘Ᵽ◌fi☻⅜≡╠ ⌐ ╢ ╙™╢≤™℮↓≤≢№╢⁹ ≢│

╙ ⌂™⇔⁸ ≢Ᵽ◌fi☻⌐ ╢ ╙ ⌐ ═≡ ⌂™≤ ⅎ╠╣╢↓≤

⅛╠⁸ ⌂≥─ │☻Ɑ▬fi⌂≥─ ⌐ ═╢≤ ™↓≤⅜ ≢№╡⁸

⌐ ≢ ╩ ╘≡ ⌐ ∑╢ │ ⌂™≤ ╦╣╢⁹↓─

╩ ╕ⅎ⁸ ⌐ ╩ ∑╢☻♃♇ⱨ⅜ ⅛≥℮⅛╩ ⅎ√ ⁸ ≢│

│ ™≤ ⅎ╢⁹⌂−⌂╠⁸ ─ ─ ─ ⌐⅔↑╢ │⁸

─ ⌐ ≤↕╣╢ ╟╡╙ ™≤ ╦╣╢⅛╠∞⁹ ⌐⁸ ─

⅜ ⇔√ ⁸ ≢╙ ─ ⌂≥│ ╦╣≡™╢√╘⁸∕╣╠─ ≢

℮↓≤⅜≢⅝╣┌ │⌂™≤ ⅎ╢⁹⇔⅛⇔⁸ ↄ ─ ⅜ ⌂™≤

™℮╦↑≢│⌂ↄ⁸ ─╟℮⌐ ─℮∟⅛╠ ⌐ ⌐ ↄ↓≤⌐╟╡⁸

™ ≢ ─ ╩ ╡⁸ ─ ─ ה ⅜≥℮№╢═⅝⅛≤™

℮ ╛ ⌐≈™≡ ⇔ ∆╢ ╩ ≡╢↓≤│⁸ ─ ─

╩ ™ ↕∑≡™ↄ ≤⇔≡│⁸ ⌂↓≤≢№╢≤ ⇔√⁹⇔√⅜∫≡⁸

⌐ ⇔↓╣ ╩⅛↑≡ ⇔≡™ↄ─≢│⌂ↄ⁸ ─ ╩™⅛⌐

⇔≡ ─ ╩№→≡™ↄ⅛≤™℮ ≢⁸ ╩ ⇔≡™ↄ

⅜№╢≤ ⅎ╢⁹ ⌐⁸ ─ ⌐⅔™≡│⁸↓╣⅛╠∕╣∙╣─ ⌐ ↄ

↓≤⅜ ⌐ ╕∫≡™╢ ⅜ ↄ⁸ ≤⇔≡ ⅜╒╓ ↕╣≡™╢ ⁸

│ ⅛╠ ╣≡⇔╕℮ ⅜ ™╟℮⌐ ╦╣╢↓≤⅛╠⁸ ⌐ ─ ⌐

⇔≡─ ⅜ ↄ ≤⌂╢─≢│⌂™⅛≤ ∂√⁹ 

4≈ │⁸☻Ɑ▬fi≢│ ─ ⅜ 1 12≤™℮ ≢ ⌐⅔™≡



⅜ ╦╣≡™╢≤ ⅝⁸ ⅝╩ ∑⌂⅛∫√⁹ ─ ⌐╟╡ ⌐ ∆

╢◔▪╙ ╟╡ ™│∏≢№╢≤≤╙⌐⁸ ⇔√ ≢│ 1 ⌐ 1 2 ∏≈

≤™℮ ╡ ╡∞∫√√╘⁸ ─ ╙ ↄ⌂╢≤ ⅎ╠╣╢⅜⁸↓─╟℮⌂

≢≥─╟℮⌐ ⅜ ╦╣≡™╢─⅛⁸ ⌐ ⌐ ≡∑↕◓fi▬כ♪ꜗ◦

™√∞⅝⁸−└ ⇔√™≤ ∂√⁹ 

 

3. ─ ה ─  

─ ⌐⅔↑╢ │⁸☻Ɑ▬fi─ ╛ ─ ה ⌐≈™≡⁸

╩╙≤⌐ ≤─ ⌐≈™≡⇔∫⅛╡≤ ⇔⁸∕╣∙╣─ ה ⌐

≈™≡ ⇔√℮ⅎ≢⁸ ─ ─ ─ ⌐≈™≡ ─ ╩ ≡╢╟

℮⌐⌂╢↓≤≢№∫√⁹ ⌐⁸ ≤☻Ɑ▬fi─ ─ ⌐≈™≡│

┬↓≤⅜≢⅝√⅜⁸☻Ɑ▬fi≤ ─ ⅜ ⌐ ⌂╢↓≤⅛╠⁸≥─╟

℮⌐☻Ɑ▬fi─ ─ ™≤↓╤╩ ╖ ╪≢™↑┌™™─⅛⁸ ⅎ ╖ ╪∞≤

⇔≡╙⁸ ╖ ╗↓≤⌐╟╢ │⅝∟╪≤ ⅎ╠╣≡™╢⅛⁸∕─ │≥─╟℮⌐

∆╢═⅝⅛⌂≥⁸ ⅛™ ╕≢ ⅎ╢≤⁸╕∞⁸ ─ ─ ─ ⅜

≥℮№╢═⅝⅛╕≢⁸℮╕ↄ ⅎ╢↓≤⅜≢⅝⌂⅛∫√⁹⇔⅛⇔⁸ ─ ◦☻

♥ⱶ─ ⅜№╢⅛╠⌐│⁸ ⌐↓╣╩ ∆╢↓≤│ ─ ╛ ─

─ ⌂≥⌐╟╡⁸≤≡╙ ⇔™↓≤≢№╢√╘⁸╙∫≤ ╩ ∫√╡⁸

⌂≥⌐╟╡ ─ ⌐ ╩ ↑⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢≤ ∂

√⁹ 

─ ⇔√™ ⌐ ⇔≡│⁸ ≤☻Ɑ▬fi─ ⌐≈™≡⁸ ∂ ╛

⌂╢ ╩⁸ ─ ─ ╛ ⌂≥ ╘≡ ⌐ ⇔⁸ ─

≤│ ℮ ⇔™ ≢─ ה ⅎ ⌐≈™≡ ⇔√™≤⇔⁸╕√⁸☻Ɑ▬

fi─ ⅜⁸ ⌐≈™≡ ≢≥─╟℮⌂ ≢ ╪≢™╢─⅛⌐≈™

≡╙ ╡⁸ ─ ─ ⌐⇔≡™⅝√™≤ ⅎ╢⁹≤ ⇔√⅜⁸ ≤

─ ⌐≈™≡ ╡⁸ ℮ ≢ ╩ ≡ ⅎ╢≤™℮ ≢│⁸ ™⌐

≢⅝√≤ ∂╢⁹☻Ɑ▬fi─ ─ ⌐≈™≡│⁸ ≢─ ⌂≥⌐

⇔≡│ ⇔™↓≤│ ⅛╠⌂⅛∫√√╘⁸ │№╕╡ ≢⅝⌂⅛∫√≤ ⅎ

╢⁹⇔⅛⇔⁸☻Ɑ▬fi─ ─ ( ⅜ ─☻Ɑ◦ꜗꜞ☻♩⌐⌂╢⅛

ⅎ⌂⅜╠ ╩ ℮↓≤)╩ ╢↓≤⅜≢⅝√ ⌐ ⇔≡│⁸ ╩⇔∫⅛╡ ⅎ√

╩ ℮↓≤─ ↕⌐≈™≡⁸ ℮═⅝ ≢№╢≤ ⇔√⁹ 

 

4. ↕™↔⌐ 

⁸↓─ URV ⌐ ⇔√™≤ ∫√ ─ │⁸ ≢╙ ∆╢↓≤

─≢⅝╢ ⌐⌂╢√╘⌐ ╩ →⁸ ⅜ ≥─꜠ⱬꜟ⌐™╢─⅛≤™℮↓

≤╩ ∆╢√╘≢№∫√⁹ ⌐☻Ɑ▬fi⌐ ⅝ ╩ ↑╢↓≤│⁸ ─



─ ⇔↕╩ ⇔√╡⁸☻Ɑ▬fi─ ─ ╛꜠ⱬꜟ─ ↕╩ ∫≡⁸↓╣

⅛╠ ≤⇔≡ ↄ╙─≤⇔≡╙∫≤ ╠⌂↑╣┌⌂╠⌂™─≢│⌂™⅛⁸⌂

≥⁸ ⅜ ™╢ ╩⇔∫⅛╡ ∆╢⌐│⁸ ⌂╙─≢№∫√≤ ∂≡™╢⁹ 

╕√⁸↓─ URV ⌐ ⇔≡ ⅎ√↓≤│⁸ ≢ ╩ ┬↓≤─ ≢№

╢⁹ ⇔√ ⁸≥─ ⅛│ ⅎ≡™⌂™⅜⁸₈ ≢⌂ↄ⁸ ≢ ╩

┬↓≤─ ╩ ⅎ⌂⅜╠ ┬↓≤⅜ ₉≤ ╦╣√↓≤╩ ™ ∆⅝∫⅛↑

≤⌂∫√⁹ ─ ─╟℮⌐⁸ ≤™℮≤↓╤│ ─ ∞↑╩ ↄ─≢│

⌂ↄ⁸ ₁⌂ ╩√ↄ↕╪ ╡ ╣√ ≢⁸ ─ הⱶ♥☻◦ה ─

─ ⌂≥⌐≈™≡⇔∫⅛╡ ⅎ⁸ ╡ →≡™ↄ√╘─ ╩ ≡╢√╘⌐№╢

╙─≢№╢≤ ╘≡ ⇔√⁹ ⅜∕╣╩ ⌐ ∫≡⅝√ ≢№╡⁸

⅔ ≢ ↄ─ ╩ ⅝⌂⅜╠ ≢⅝√√╘⁸↓─╟℮⌂ ⅎ╩⇔∫⅛╡ ≢

⅝√≤ ╘≡ ∂≡™╢⁹╕√⁸ ☻Ɑ▬fi≢─ ⌐⅔™≡↓─╟℮⌂ ╩

⌐ ≢⅝⁸ ≢⅝√↓≤⌐ ⌐ ⇔≡™╢⁹ │⁸╕∞ ─ ≢│▬

fiⱪ♇♩⇔⅛≢⅝≡™⌂™ ≢№╢⅜⁸↓╣⅛╠ ≤⇔≡ ⅝⁸ ↄ─

≤ ╩ ╡ ╣√ │⁸⇔∫⅛╡≤ ⇔√↓≤╩ ╛ ה ─√╘⌐

▪►♩ⱪ♇♩≢⅝╢ ⌐⌂╡√™≤ ∂√⁹ 

 ⇔√⅜∫≡⁸ ─ URV ⌐⅔™≡ ≤⇔≡↓─╟℮⌂ ╩ ™√↓≤⌐

≤≡╙ ∆╢≤≤╙⌐⁸↓╣╩ ─ ─ ─√╘─ ≤⇔≡⁸ ─

╩ ╣∏⌐↓╣⅛╠╙ ⇔≡™⅝√™⁹ 


