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ỢỢỢ │ Galilei ─ⱪ꜡◓ꜝⱶ⅛╠ ╕╢ 
ⅎ≡╖╢≤⁸ ≤ ℮╙── │∕℮ ↄ│⌂™⁹ ─ ╕╡│⁸Galilei ⅜

⌂ ≤™℮ ⌐≈™≡⁸ ⌂ ─№╢ ⅜⌂™↓≤⌐ ≠⅝⁸ ╩ ⸗♦
ꜟ⌐╟╡ ⇔⁸∕─ ╩ ≤ ∆╢≤ ℮ ╩ ⇔√≤⅝≢│⌂™∞╤℮⅛⁹ ≢
│⁸ ≢↔ↄ √╡ ⌐⌂∫√ ≢№╢⁹ ╙ ↄ─ ≢│ Galilei ⅜ ↄ⌐ ™⌂
™╟℮⌂╛╡ ≢⁸ ╡∞⅜  

≢ ─ ≤↕╣√─│ Aristotle ─ ≢№∫√⁹↓─ ⌂
⅜ ⅝ ⇔√↓≤╩⁸ ⌐╟╠∏ ⌐ ≠ↄ ⌐╟∫≡⁸ ╩ ╘⁸╒≤

╪≥⁸ ⇔™↓≤⅜ ⅛╣≡™⌂™↓≤⌐ ⅜ ™√─⅜⁸Galilei ─ ─ ╕╡≢№╢⁹
Galilei │∕─╟℮⌂ ╩ Aristotle ⅛╠ ╪∞─≢№╢⁹ Aristotle ─ │ ≤
⇔≡⁸ ╠ↄ Aristotle │ ∫≡╙™⌂™↓≤≢№╤℮⅜ ⌂ ╩ ∫≡™√─≢
№╢⁹ 

Galilei ─ ≤│⁸ ─ ∆╢ ╩ ⇔⁸ ╩ ∆ ╩ ─ ≤⇔≡ ⅎ╟
℮≤™℮↓≤≢№╢⁹ ⌐⁸ ╩ ⌂ ⌐╟╡⸗♦ꜟ ⇔⁸ ╩ ∫√ ⌂
⌐╟∫≡⁸ ─ ≤ ⇔√─≢№╢⁹≤ ℮≤ ⌂↓≤─╟℮∞⅜⁸ ─
╩ ≡╖╢≤⁸Galilei ⅜⁸ ─ ╩∆╢─⅜⁸1589 ⁸Fermat ─₈ ⅔╟┘ ─

₉⅜ 1635 ⁸Descartes ─₈ ₉⁸₈ ₉⁸₈ ₉⅜ 1636 ≢№╢⁹
Newton ⅜ ╕╣√─│ ⇔ↄ╙ Galilei ─ ≢№╢ 1642 ⁸Leibniz ─ ⅜ 1646 ≢№
╢⁹ ─₈ ₉│ 1674 ⁸Leibniz ─ ⅜ 1684 ⁸Newton ─₈Principia ₉⅜
1687 ≢№╢⁹ 
 Galilei │ √∟⅜↔ↄ √╡ ─╟℮⌐ ∫≡™╢ ╛⁸∕─ ─╙∫≤╙ ⌂ ≢
№╢ ⁸∕╣≥↓╤⅛⁸ ─ ╩ ∆╢ ≢∆╠ ∫≡™⌂⅛∫√─≢№
╢⁹╙∫≤ ⅎ┌⁸ ╡ ─ │⁸1583 ─ Galilei ─ ╡ ─ ─ ─ ≢⁸
╡ ─ │ 1658 ∞⅛╠⁸ ⌂ ─ ─╟℮⌂ ⌂ │╕∞⇔
╙ ─ ⁸ │ ≢│⌂™  
™↓╤⁸ ≤⇔≡⁸Galilei ─ ≈⅛─ │ ╪∞│∏∞⅜⁸ ─╖⌐ ⅜ ∫≡⁸
⌂ ⅜⅛↑≡™√ ⌐│⁸Newton ╛ Euler ⌐ ╣√≤⅝─

╟℮⌂⁸ ╛ ⅝╩ ∂⌂⅛∫√╟℮≢№╢⁹₈╖≡╙ ⅎ∏⁸
™≡╙ ↓ⅎ∏⁹₉≤│↓─ ≢№╢⁹№╕╡ ₁⌂ ≢

Galilei │ ∞⁸ ∞≤ ∟ →╠╣╢─≢ ⇔√─⅛╙⇔╣
⌂™⁹∕─ ⁸Aristotle ⅜∕℮≢№∫√╟℮⌐⁸Galilei ╙╕√
⌐ ╡ →╠╣≡™╢≢│⌂™⅛≤   

─ ⌐⅔↑╢╙℮ ─ Kepler ⅜⁸Galilei
⌐╗⅛∫≡₈ ↓∕ ─ ≢∆⁹₉≤ ┘⅛↑√ ⅜↓─
ↄ ⅛╢╟℮⌐⌂∫≡⅝√⁹≤╙№╣ Galilei ─ ⇔√

─ ┼ ⅛∫≡ ─ 400 ─ ╖⅜ ╕∫√⁹ 
 
ỢỢỢ Galileo Galilei   

1564 Ⱨ◘⌐ ╕╣╢⁹ 
1583 ╡ ─ ─ ⁹ 
1590 ─ ⁹₈ ⌐≈™≡₉╩ꜝ♥fi ≢ ⅝ ⁹ 
1592 Ɽ♪Ᵽ ⌐ ⁹ 
1597 ◔ⱪꜝכ─ ─ ╩ ╖⁸◖Ɑꜟ♬◒☻ ─ ╩    

Gal i leo Gal i le i  ╩╘←∫≡ 

Photo1 Galileo Galilei  
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ↄ⁹ 
1606 ⅔╟┘ ◖fiⱤ☻─ ⁹ 
1609 ─ ─ ⁸ ⁹ ⁸ ─ ⁹ 
1610 ₈ ─ ₉ ⁹ 

Ɽ♪Ᵽ ╩ ⅝Ⱨ◘ ♩☻◌♫ ⅝ ה ⁹ 
1613 ≤∕─ ─ ⅔╟┘ ⁹ 
1615 ⌐ ↕╣╢⁹ 
1618 ─ ⌐≈™≡⁹ 
1623 ₈ ₉ ⁹ 
1632 ₈ ₉ ⁹ 
1633 Galilei ⁹ 
1638 ₈ ₉ ⁹ 
1642 ⱨ▬꜠fi♠◄ ≢ ⁹ 

                          2008   
 
 

 

≈  ☿Ⱶ♫כ 

 

─ │⁸ I.A⁸I.B⁸I.C⁸I.D⁸
I.F⁸ E.A⁸G⁸ M.A⁸M.B ≢∆⁹⌂⅔ ─
G│ ─⧵√╕⁹∆≢☻כ◖ ⌐⁸ ─ ╩
↑≡⁸₈H.Cartan ─ ╩ ╗₉≤™℮○ⱪ
◦ꜛfi ⅜ ↑╠╣≡™╕∆⁹ 

 

<<  >> 

            ꜠ⱬꜟ     

I.A    5 18    

I.B      5 10    

I.C  ─ з  5 16    

I.D  ≤  5 11    

I.F   ─ ≤  5 17    

E.A      5 18    

G       5 11    

M.A  5 17     

M.B       5 10     

O   H.Cartan  5 14    ⱨꜞכ 

 

<< ◌꜠fi♄כ >> 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ẃ ἶ ↔ К 

200 ₴  

17:00- 19:00

16:40- 17:50

18:30- 20:30

14:00- 16:30

18:50- 20:00

17:00- 18:10

11:00- 13:00

OP

I.B1

G1

OP

10

16

11

15

5

OP

M.B1

11:30- 12:40
14:00- 16:00

I.D1

OP

I.C1

14 O1 19:30- 21:00

14:00- 16:30

17:00- 19:00

11:30- 12:40

11:00- 13:00

I.F1

I.A1

E.A1

22

17

18

23

14:00- 16:00

24

25

I.B2

OP

OP

OP

OP

OP

OP

M.B2

I.D2

G2

M.A1

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

17:00- 18:10

17:00- 18:10

18:50- 20:00

16:40- 17:50

11:30- 12:40

6

1

8

5

7

31

29

30

I.B3

OP

OP

OP

OP

OP

OP

OP

M.B3

I.D3

G3

I.C2

M.A2

I.A2

E.A2

I.F2

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

18:30- 20:30

17:00- 18:10

17:00- 18:10

18:50- 20:00

18:50- 20:00

16:40- 17:50

11:30- 12:40

11:30- 12:40

28 O2 19:30- 21:00

5

29

28

3

12

13

14

15

19

21

22

26

27

20

7

I.B4

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

M.B4

I.D4

G4

M.A3

M.A4

I.A3

E.A3

I.A4

E.A4

I.F3

I.F4

I.C3

I.C4

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

17:00- 19:00

14:00- 16:00

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

14:00- 16:30

11:00- 13:00

18:30- 20:30

18:30- 20:30

17:00- 18:10

17:00- 18:10

17:00- 18:10

18:50- 20:00

18:50- 20:00

18:50- 20:00

16:40- 17:50

16:40- 17:50

16:40- 17:50

18:50- 20:00

11:30- 12:40

11:30- 12:40

11:30- 12:40

11 O3 19:30- 21:00

25 O4 19:30- 21:00
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I.A   

꜠ⱬꜟ   

─ ╙ ⌂ ─└≤≈≢∆⁹ ─
─ ╣⅛╠ ≈⅛─ ╩ ⌐⁸ ╩ ⅛

∑≡⁸∕─ ⅜ ╕╣≡ↄ╢ ⌐ ™⁸
≤│ ⅛╩ ⅎ≡™⅝╕∆⁹ 

│⁸ ─ ₁⌂ ≤ ⅛╠
│∂╘≡⁸ ─ ⁸∕⇔≡ ─
Fibonacci ─ ╩└≤≈─ ⌐ ≠™≡ ∆
╢⁹ ↄ─│⁸ꜟⱠ♇◘fi☻─ ∞⅜⁸↓↓│ ┌
⇔≡⁸ ≤ ⁸ ─ ╕≢⁹Taylor

─ ╙↓─ ╣─ ≢ ↕╣√⁹Newton ╩
⌐⇔√ ⌐ ╩ ╢⁹ 

│⁸ ─ ⌐╟╡⁸ ≢╙⁸
⇔™ ≢ ╩ →≡™╢⁹ │

─ ≢ ╖ ↕╣≡™╢⁹ ⱶ│⁸כ♃─
─ ≤ ─ ≤ ⇔™ √∟

─ ╩ ⌐⁹ 

[ ] 

[1]▬fi♩꜡♄◒◦ꜛfi ≤  

[2]  2 ─  

[3]  Fibonacci  

[4] ה  

 

I.B  ≤  

꜠ⱬꜟ   

 ─ ─ ╩ ⌐♩ⱳ꜡☺כ≤

─ ╩ ⌐ ≡™ↄ⁹(1)│ ≢№╢⁹(2)⁸
(3)≢│ ⌐ norm ≤⇔≡─⁸ ─
─ ╩ ╡ ℮⁹(4) │ ≤─ ⌐
⅜⅔⅛╣╢⁹ ─ │[ ┼─ ]┼
⌐╟╢⁹ 

[ ] 

[1]▬fi♩꜡♄◒◦ꜛfi ה  

[2] ה  

[3] ה ─ ה  

[4]Cauchy Riemann  

[5]  

 

I.C ─ з ─ ╖ 

               ꜠ⱬꜟ  

─ ╖│ ⌐ ╩ ∆╢⅜∕─
╖⅜ ─ ⌐ ⌂ ╩ ⅝ │⇔⌂™⁹

╩ ∫√╡⁸ ₁⌂ ─ ╩ ╘√╡⁸
╩ ╘√╡⁸ ╩ ⌐ ℮√╘─ ™

─≈╙╡≢№╢⁹ ≢│↓↑⅔≥⇔─ ⅜
╦╣╢↓≤⅜ ™⁹∕─╟℮⌂ ↄ╠╕⇔⌐ ↕╣⌠

╩ ⅝√™⁹ ⌂ ╩ ⇔≡╙╠℮≈╙
╡≢№╢⁹ 

[ ] 

[1] ה ─  

[2] ─ ⁸  

[3] ⌂  

[4] ≤  

[5]  

[6]  

 

I.D ≤     ꜠ⱬꜟ  

 ≤│ ⌐│ Euclid ─ ─
⌐ ⌂╠⌂™⁹ │⁸ ╩ ─ ⅎ╠╣

√ ─ ↄ≢⁸ ≢ ∆╢↓≤≢№╢⁹ 

╩ ┘≈≈⁸∕─ ╩ ⇔≡⁸
─ Euclid ─ ╩ ⇔ ─

⌐ ∆╢ √∟∕╣ ─ ⅜╕√
╩ ≈⁸ ─ ╣ ─ ╩ ∆╢⁹∕

─ ╩ ™≡⁸ ─ ⁸ ─ ⁸
─ Taylor №√╡╕≢╩ ∏╢⁹ 

[ ] 

[1] ⱬ◒♩ꜟ  

[2] ה  

[3]Euclid ─  

[4] ⁸Span⁸  

[5] ≤  

[6] ≤ ─  

 

I.F ─ ≤     ꜠ⱬꜟ  

 ╘⌐ ⌐ ┬↓≤─ ⌂™ӆ─ ╩
ⅎ ─ ╩ ⌐ ∆╢⁹ ≤⇔≡ ∂
⌐ ⌂∫√ ─ ╩∆╢↓≤⌐╟╡ ₁⌂ ⅜

╠╣╢↓≤╩ ⌐ ┬⁹ ╙ ⌐
∂≡⁸ ₁⌂Ᵽꜞ◄כ◦ꜛfi╩ ™↓⌂∆↓≤╩ ┬⁹
[2]⁸[3]≢ ℮─│ ≤⇔≡─ ≢│⌂™⁹
≤⇔≡─⁸ ─ ╡ ™⌐ ∆╢↓≤⅜ ™⁹ 
[ ] 

[1]ӆ─ ≤ ─ ₁⌂  

[2]  

[3]  

[4]♩Ⱨ♇◒☻  

 

E.A          ꜠ⱬꜟ  

 ─ ─ ╩⁸ ≤⇔≡ ℮↓≤

4 OP 16:40- 17:50

19

1

20

24

8

5

10

13

18

6

11

12

17

25

26

27

31

I.B5

I.B6

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

OP

M.B5

M.B6

I.D5

I.D6

G5

G6

M.A5

M.A6

I.A5

E.A5

I.A6

E.A6

I.F5

I.F6

I.C5

I.C6

I.E6

17:00- 19:00

14:00- 16:00

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

14:00- 16:30

11:00- 13:00

17:00- 19:00

14:00- 16:00

17:00- 19:00

14:00- 16:00

14:00- 16:30

11:00- 13:00

14:00- 16:30

11:00- 13:00

18:30- 20:30

18:30- 20:30

18:30- 20:30

17:00- 18:10

17:00- 18:10

17:00- 18:10

17:00- 18:10

16:40- 17:50

16:40- 17:50

16:40- 17:50

16:40- 17:50

18:50- 20:00

18:50- 20:00

18:50- 20:00

18:50- 20:00

11:30- 12:40

11:30- 12:40

11:30- 12:40

11:30- 12:40

9 O5 19:30- 21:00

23 O6 19:30- 21:00
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╩ ⌐ ∆╢⁹⇔√⅜∫≡⁸ ≤⇔≡─⁸
⌐│ ╡⇔⌂™⁹ │⁸

─ ─ ╡ → ╩ ⅎ╢⁹⇔√⅜∫≡⁸ ≢⁸
♥◐☻♩─ ╩ ∆╢ ⅜ ≡ↄ╢ ⅜№
╢⁹ ⁸│≢☻כ◖─ ⌐ ↑≡™╢ ╙
╘≡ ╡ →╢⁹ ─ ≢ ⅜≥─╟℮⌐ ™
╠╣╢⅛│⁸I.B ⁸M.A ⁸
M.B ⌂≥╩ ⇔≡ ╪≢™√∞⅝√™⁹ 

[ ] 

[1] ─ ⁸ ≢│⌂™⁸ ⁸ 

 

[2] ≤ ─  

[3] ≤Ⱡ♇♩ 

[4] ה ה   

[5]◖fiⱤ◒♩ ה з 

[6] ─ ⁸ ─ ⁸ ─  

[7] ─ ⁸  

 

G ◖כ☻   ꜠ⱬꜟ  

╘∂⅛╠№╩♩כⱡכꜗ♅◒꜠  ╪≢⅔™≡™√∞
ↄ≤™℮ ≢⁸ ≤ ╖ ─ ╩
⇔≡⁸ ╩ ↄ ─ ╩ ┘

╕∆⁹ ⅛╠│ ⌐ ╢ ≢∆⁹ ─≤↓╤│⁸
♥◐☻♩╩ ∫≡™╕∆⁹ 

[ ] 

[1] ה  

[2] ⸗♦ꜟ 

[3]Span⁸ ה ה  

[4] ה  ─ ≤⇔
≡─  

[5] ⌡№╦∑ ה  

[6] ─ ⁸ ≤ ⁸ 

Image Kern el  

[7] ─ ה ─  

[8] Adjoint  

[9]  

 

M.A  

Hoermander ╩ ╗      ꜠ⱬꜟ   

 Hoermander ─ ─ 2 ╩ ╖╕
∆⁹ │ ⌐Ɽꜝ꜠ꜟ⌂ ≢∆⁹
⇔⅛⇔ ⌐↓─ ≢↕ⅎ╙Hartogs ─ ─╟℮⌂

─ ⅜ ╣≡⅝╕∆⁹ │
№╕╡ ⌐ ∟ ╠⌂™≢ ─ ╩ ⅎ╕∆⁹

╩⅝∫∟╡ ╖ ≡≡™ↄ⁸ ─
⌐ ═╢≤⁸ ⁸ ⅜ ∫╔ↄ ⅎ╢─│

( )─ ≢⇔╞℮⅛  
 

10 M.B    

                  ꜠ⱬꜟ   

─ ─ ╩ ⌐⁸ ה ה ─
╩∆╢↓≤⅜ ™≢№╢⁹Banach ─

⅛╠⁸ ╘╢⁹ │ ─ ╛ ⁸
─ ╡ ™│⇔⌂™⁹ 

 [ ] 

[0]▬fi♩꜡♄◒◦ꜛfi 

[1]  

[2] ─ ─ ≤  

[3] ─  

[4] ה ◓ꜝⱨ  

[5] Neumann ≤꜠♂ꜟⱬfi♩ה☻Ɑ◒♩ꜟ 

 

11 O H.Cartan ─ ╩ ╗ 

                  ꜠ⱬꜟ   

5 14 19:30-21:00╟╡ ⁹⸗♄fi
≢│№╢⅜⁸ ─♪▬♠ ─⌐⅔™╙∆
╢Ᵽꜝfi☻─ ™ ≢∆⁹ √╡ Ɑכ
☺─ ⁹ ה ╩ ⌐⇔╕∆⁹ ╖⌐ↄ™
⁸ ⌐⇔≡™╢↓≤│ ⅛⁸ ⌐ ╩ ╡
⇔╕∆⁹  

 

 [ ] 

≤╙ 30000 ⁸ 21000

⁹ ─ ⁸ × 5000 2000 (♥
◐☻♩ ה )≢∆⁹⅔ ⌐≈™≡│ ⌐
⅔ ⇔ ⅜№╣┌ ⇔╕∆─≢ ↕™⁹⌂⅔
♥◐☻♩ ─ ⅔ ╖│ ╘⌐⅔ ™⇔╕∆⁹

 

 

 

≈   

 

─ ╩ ⇔≡⁸ ╢ 4

13 ( )⌐⁸ ─ ─ ⅜
╦╣╕⇔√⁹↓─ │⁸ ─ ─ ™≢ ↕

╣√ ─ ⌐⁸ ⅜ ⅎ≡ↄ∞↕
╡⁸ ⇔√╙─≢∆⁹ 

₈ ─ ╩ ∫≡₉≤™℮ ⌂
≢ │ ╦╣╕⇔√⁹ │⁸↓─ ⌂ ─

⌂ ─™ↄ≈⅛╩√≥╢≤™℮╙─≢∆⁹
↔ ™√∞™√ │ ≈≢∆⁹Liouville ─ ╩
™╢╙─⁸Cauchy ─ ⌐╟╢╙─⁸∂∫ↄ

╡ ⅎ╣┌ ≢╙ ⌂╙─( │ ⅛≢
│№╡╕∑╪⅜⁸ │∕℮⅔∫⇔╚∫√≤ ™
╕∆⁹)⁸ ─ ⅜⌂↑╣┌ ∟⌐ ℮⁸●
꜡▪ ⌐╟╢╙── ≈≢⇔√⁹↓─ ⁸Liouville

─ ─╙─≤⁸ ≢╙ ⅛╢≤™℮╙─│
⅜№╡⁸ ╡ ≈│ ─ ─ ≢⇔√⁹ 

⌐≤∫≡⁸ ⌐ ∫√─│⁸ ╙↕╢↓≤
⌂⅜╠⁸ ─ ≢⇔√⁹ ─ │⁸
─ ⌂ ≢│⌂ↄ⁸ⱳ▬fi♩≤⌂╢ כ◐╛

꞉כ♪╩ ⌐ ╠∑√™≤™℮ ≢ ╦╣√≤
™╕∆⁹∕─√╘ │⁸ ⅜ ╩⇔⁸
⅜ ⅎ╢≤™℮ ≢ ╘╠╣╕⇔√⁹

≤ ⌐╟╢ 3 ─ │⁸ ⌐ ╕╣
≢⇔√⁹™≈ ⅜ ╪≢ↄ╢⅛ ⅜≢⅝╕∑╪⁹

│╒╓ ↕╣√≤ ™╕∆⁹ ⌐ ⅎ
╢ ⁸ ⇔≡⇔╕℮ ⁸⌂╪∞⅛╦⅛╠⌂™ ╩
⇔≡™╢ ⁸ ₁≢∆⁹∕⇔≡ ⅛⅜ ⅎ╢ ⌐⁸

⅜ⱦ◒♇≤ ∆╢≤™℮↓╣╕≢⌐⌂™
≢⇔√⁹ ╙℮╕ↄ ⅎ╠╣∏ ⇔√ ≢∆⁹
√∞℮╕ↄ ⅎ╠╣⌂™ │ ⅜ ⌐

↕╣⁸ ─ ™╕╕⌐⌂╢↓≤│№╡╕∑╪≢
⇔√⁹ ⌐│⁸ ╠─ ╩ ⇔╕⇔√⅜Ν⁹ 

⅜ ─꜠ⱬꜟ╩≥─╟℮⌐
╦╣√⅛ ⌐⌂╢≤↓╤≢∆⁹√∞ ⅜ ╩ ╡ ╣
┌⁸∕─╟℮⌂ │≢⅝╢╙─≢│№╡╕∑╪⁹™
∏╣⌐⇔≡╙╟™ ⌐⌂╡╕⇔√⁹↓─╟℮⌂♄▬
♫Ⱶ♇◒≢ ⌂ ╩⇔≡ↄ∞↕∫√ ⌐
╘≡ ⇔ →╕∆⁹ ⁸ ⅝

̝Ḹ Gr. ʺ Ҳ̔  ₳  

₴ק ꜠ ѩ Ḹף 
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≢ ─ ⅜ ╦╣╕⇔√⁹ ⇔™ ≢⇔
√⁹↓↓⅛╠│ │ ╪≢⅝╕∑╪─≢ ≢⅝╕
⇔√⅛╠Ν⁹ ─ ⌐⁸ ─№∫√ ≈─
╩ ─꜠☺ⱷ⅛╠ ⇔≡↔ ⇔╕∆⁹⌂⅔
Liouville ─ ≤│⁸Gauss ─ ≢ ≢
⌂ │ ⌐ ╢≤™℮╙─≢∆⁹ 

 

[ ─ ] 

 

 

 

≤∆╢⁹↓─≤⅝⁸    ≤⌂╢   ⅜ ∆╢⁹ 

 

[ 1] 

     ≤⌂╢   ⅜ ⇔⌂™≤ ∆╣┌⁸       
│ ≢ ⁹ 

↓↓≢⁸       ⌂─≢⁸     │ ⁹ 

 ⇔√⅜∫≡⁸Liouville ─ ⅛╠         │ ⁹
↓╣│      ⌐ ∆╢⁹ 

 

[ 2] 

      ⌂─≢⁸ ≢ ↕╣√         

│  ╩ ≈⁹ 

    ≤ ∆╢⁹     ≤⌂╢    ╩ ╡⁸
   ─   ╩ ≤∆╢ Taylor  

 

 

╩ ⅎ╢⁹ 

↓─≤⅝⁸   ⅜ ⇔≡      ⌂╠ 

 

 

≤⌂╢⁹ ⌂╠ ╩╟╡ ↕ↄ ∫≡     ≤⇔
≡╟™⁹ ⅜ ╩ ≤∆╢  ─ ╩ ∆╣
┌       │  ╩ ≤∆╢    ─
╩ ∆╢⁹⇔√⅜∫≡⁸ ╩ ≤∆╢  ─
─ ─  ⅜ ⇔≡⁸        ⅜ ≤ 

╩ ┬ ─ ⌐№╢⁹↓─≤⅝⁸ 

 

 

⌂─≢⁸ 

 

 

 

 

╩ ╢⁹⇔⅛⇔⁸↓╣│ ─ ⌐ ∆╢⁹ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

≈  ☿Ⱶ♫כ 

 

─ ⁸⅔ ≢∆⅛⁹ Gr.─ ⁸
⁸ ≢∆⁹ ╙™╟™╟ ╕╡╕⇔√⌡⁹
│ ─♩כ♃☻─ ≢∆⁹╕√ ╩

√⌐⇔≡ ╩ ⇔╖╕⇔╞℮⁹ ─ ⌂
─ ≤≤╙⌐ Gr.┼─ ─ⱷכꜟ╙⅔ ∟

⇔≡⅔╡╕∆⁹  
∕╣≢│ ─ ≢∆⁹ │⁸ ⅛╠─
⇔ ⌐⌂∫≡™╕∆⁹ 
 

(9 ) n ─
1 2, , , na a a3 ⌐ ⇔≡ ─

⅜ ╡ ≈↓≤╩ ∑⁹╕√⁸ │ ⅛⁹ 

 

1 2 1 2n na a a a a a+ + + ¢ + + +3 3  

 

(10) ─ ─ , , ,a b c d⌐≈™≡
─ ⅜ ╡ ≈↓≤╩ ∑⁹╕√⁸

│ ⅛⁹ 

 

a c b d a b c d a d b c- - ¢ - - + - - 

 

─ kuwanodojo@googlegroups.com 
 ⌂⅔ │ ⌂╠┌⁸WORD⅛ PDFⱨ□▬ꜟ≢
⇔≡ↄ∞↕™⁹ │ 6 30 ( )≢∆⁹ 
 
ẼẼẼ (No.94)─  

(8 )  ─ ╩ ∑⁹ 

321 ,, zzz ╩ ⌂╢ ⌐⌂™ ─ ≤∆
╢⁹↓─ ⅛╠⌂╢ 321 ,, zzz ⅜ ≢№
╢↓≤─ │ ╩ ∆╢↓≤≢№╢⁹ 
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Ἑ (8)  
↓─ ⌐│⁸ ↕╪⅜ ↕╣≡™╕∆⁹ 
⌐⁸ ↕╪─ ╩ ⇔╕∆⁹ 

 

╩ ⅎ╢≤⁸ ≤⇔≡╟™⁹Ν(++) 

↓─≤⅝ │ ≢⌂™⁹ 

↓─≤⅝⁸ │⁸ 

Νᵑ 

ɠ ɠ│ ≢⌂™ ≤ ↑╢⅛╠⁸ 

↓╣╩ᵑ┼ ∆╢≤⁸ ɠ ɠ ⁸ 

│ ≢⌂™─≢⁸ɠ ±ɥi ⁸ 

↓─↓≤│ ⅜ ╩⌂∆ ╩
∆╢─≢⁸ᵑ ⅜ ╡ ≈⌂╠┌⁸ 

⅜ ╩⌂∆↓≤⅜ ↕╣√⁹ 

⁸ ⅜ ⌂╠┌⁸ 

±ɥi  

≤ ↑╢─≢⁸ᵑ ⅜ ╠╣╢⁹ 

⅛╠⁸ᵑ ⅜ ╡ ≈↓≤≤⁸
⅜ ╩⌂∆↓≤│ ≢№╢⁹ 

⌂⅔⁸(++)╩ ∆╢⁹ 

⌂╢ ⌐≈™≡⁸™∏╣⅛⅜
≢№╢≤⅝⌐│ ⅛╠╟™─≢⁸™∏╣╙ ≢⌂

™≤∆╢⁹ 

≤⅔ↄ≤⁸
│ ⌂╢⅛╠⁸ ⅛╠ 

Νᵒ⅜ ╡ ≈↓≤≤⁸
⅜ ╩⌂∆↓≤│

≢№╢⁹ 

ᵒ╩ ∆╢≤⁸ 

Ί ≢
№╢⁹╟∫≡(++)≢№╢↓≤╙ ↕╣√⁹ 

 

 ↓─ ─ ≢№╢ ↕╪⌐ ╩⅔ ™⇔
√≤↓╤ ╡─ ╩ ∫≡ↄ∞↕™╕⇔√⁹
─ ≢∕─ ⅛╠⁸ ≈↔ ⇔╕∆⁹ 

( 1)  
(Ý ) z1z2z3⅜ ⌂─≢ 

z3 z1 = (z2 z1)ɜ 

√∞⇔ɜ3 = 1,ɜԛ 1 

╩ ∆╢≤(z3 z1)3 + (z2 z1)3 = 0 

⇔≡ ∆╢≤ 

(z3 + z2 2z1)(z1
2 + z2

2 + z3
2 z1z2 z2z3 z3z1) = 0 

z3 + z2 2z1 = 0≤∆╢≤ 

z1 = (1/2)(z2 + z3) 

↓╣│z1⅜z2≤z3─ ≤⌂╡⁸ ⌐ ∆╢⁹ 

╟∫≡z3 + z2 2z1 ԛ 0  

∆⌂╦∟ 

z1
2 + z2

2 + z3
2 z1z2 z2z3 z3z1 = 0 

(Û ) 

z1
2 + z2

2 + z3
2 z1z2 z2z3 z3z1 = 0  (1) 

╟╡(z1 z2)2 + (z2 z3)2 + (z3 z2)2 = 0  (2) 

w1 := z2 z3,w2 := z3 z1,w3 := z1 z2≤⅔ↄ≤ 

(2)│w1
2 + w2

2 + w3
2 = 0  (3) 

╕√w1 + w2 + w3 = 0  (4) 

(4)2 (3)╟╡z1z2 + z2z3 + z3z1 = 0  (5) 

╩ ╢⁹ 

w1,w2,w3│ (Z w1)(Z w2)(Z w3) = 0 ─
⌂╢ ≈─ ⁹ 

≤ ─ ⅔╟┘(4), (5)⅛╠w1,w2,w3│
Z3 w1w2w3 = 0─ ⌂╢ ≈─ ⁹ 

⇔√⅜∫≡⁸| w j|  = | w1w2w3|^( 1/3) (j = 1, 2, 3) 

∟⁸ 

| z1 z2|  = | z2 z3|= | z3 z1| (= | w1w2w3|^( 1/3)) 

⅜ ⇔™─≢ z1z2z3│ ⁹ 

( 2)  
(Ý ) 

c :=(1/3) (z1 + z2 + z3)≤ ↄ≤⁸ 

z1z2z3⅜ ╟╡ 

z2 c = (z1 c)ɮ, z3 c = (z1 c)ɮ2≤⅛↑╢⁹ 

√∞⇔ɮ│ɮ2 +ɮ+ 1 = 0╩ √∆ ≤∆╢⁹ 

╟∫≡⁸ɮ3 = 1⌐ ∆╢≤ 

(z1 c)2 + (z2 c)2 + (z3 c)2 = (z1 c)2(ɮ2 +ɮ+ 1) = 0 

⁸(z1 c)2 + (z2 c)2 + (z3 c)2  

= (2/3) (z1
2 + z2

2 + z2
3 z1z2 z2z3 z3z1) 

∫≡⁸ ─ ╩ ╢⁹ 

(Û ) 

z1
2 + z2

2 + z3
2 z1z2 z2z3 z3z1 = 0╟╡ 

c := (1/3) (z1 + z2 + z3)≤⅔ↄ≤ 

(z1 c)2 + (z2 c)2 + (z3 c)2 = 0  (1) 

wj := zj c(j = 1, 2, 3) ≤⅔ↄ≤(1)│ 

w1
2 + w2

2 + w3
2 = 0 ╕√w1 + w2 + w3 = 0 

№≤│ 1≤╒╓ ∂╟℮⌐⇔≡⁸ z1z2z3 ⅜
≢№╢↓≤⅜ ⅛╢⁹ 

 

 

 

 

≢─ ₈ ≤ Taylor 

╩╘←∫≡₉⌐ ⇔╕⇔√⁹ ⅜ ─
≢⇔√⅜⁸ ⌐≤∫≡╙≤≡╙ ™╙─≢⇔√⁹ 

 ≤│ ⅛ ⅛╠ ╕╡⁸Lagrange⁸Newton

⌐≈™≡ ⅛╠ ⇔⁸ⱬ◒♩ꜟ ≤
─ ⌂≥ ⌐ ⅜ ∆ ─ ≢⁸

⅜ ⌐ ™≡™╢ ⅜ ≢⇔√⁹∕⇔≡⁸
⅜ ⅝ ⅝≤⇔≡ ⌐ ⇔∕℮⌂─⌐│ ⅝╕

⇔√⁹ ⌐⁸ ⌐⅔ ™⇔√≤↓╤⁸ │
№╕╡ ≢⅝⌂⅛∫√∕℮≢∆⅜⁸ ⅛∫√ ⁸

╩ ⅛∑≡ↄ╣√∕℮≢∆  

 ⁸ │ ≤⇔≡ ≤ ⇔≡™╕∆⅜⁸
─ ─ │♥☻♩⌐ ↕╣╢ ⌂─⅛

≥℮⅛⌐№╡⁸ ↕╣╢ ⅜ ™ ⌐≈™≡
│ ╘≡ ⅜ ™≤™℮↓≤╩ ⇔≡™╕⇔√⁹

─ ⌐ ⅜№╢≤™℮↓≤╙ №╢≤ ™
╕∆⅜Ν⁹⅔ ∏⅛⇔™ ╡≢∆⁹  

 ≢↓─╟℮⌂ ⌐ ⅎ√↓≤│⁸ ⌐
≤∫≡ ⌂↓≤≢ ≢│↓─╟℮⌂

╩ ╛∆↓≤⅜≢⅝╢─∞≤ ∂╕⇔√⁹ ╙
≤ ─ ⇔↕╩ ≢⅝╢ ⅜ ⇔≢╙ ⅎ

╢╟℮⌐⁸ ╡√™≤ ™╕⇔√⁹     ( ) 
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○ⱨ▫☻ 042- 495- 6632 
( ) 08065762691  

│ e-ⱷכꜟ╩↔ ↕™⁹ 
e- mail sugakukobo@w5.dion.ne.jp 
e- mail monteverdi2007@erzeb.ne.jp 
ⱱכⱶⱭכ☺  
 http://www.sugakukobo.com 

  
ₔ170- 0003 

1- 40- 4 
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 ○ⱨ▫☻ 
ₔ204- 0023 

1- 17- 26- 401  
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