
ƒƦƵƪƠƧƫ ƊƗƤƭƤƧƞƥƠƳƦ

ǧ ȒȓȀȓȈȒȓȈȉțȑ ȏȎȔ 

ȀȌȀȋțȐȕȘȒȄ ȓȎ 

ȌȎȒȆȊȄȔȓȈȉț ȒȜȒȓȆȋȀ

ƍƜƪƩƮƬƚƜƬƢ: 

ƐƠƶƥƪƩƫ ƉƤưƜƢƦƚƟƢƫ



ſƞƞƦƚƜ, ƀƤƥƭƲƪƤƜƧƙ ƂÙƩưƙ

1837 - 1901





ƀƤƩÕƢưƜƧƤƥƙ ƂÙƜƧƗƬƭƜƬƢ



ƏƮƞƥƩƤƧƲƧƚƠƫ



ƂÙƤƬƭƢÕƩƧƤƥƘƫ ƟƤƜƦƘƨƠƤƫ ƞƤƜ ƭƩ ƠƮƪƶ ƥƩƤƧƵ

Michael Faraday



æƠƧ ƠƚƧƜƤ ƵÕƲƫ 

ƵƦƜ ƪƵƟƤƧƜé



ƏƭƢƧ ſƞƞƦƚƜ ƵÙƩƮ ƝƜƬƤƦƠƶƠƤ ÕƤƜ ƞƮƧƜƚƥƜ, 

ƩƤ ƞƮƧƜƚƥƠƫé

uæƠƧ ƘưƩƮƧ ƟƤƥƜƚƲÕƜ ƱƙƯƩƮ

uæƠƧ ƘưƩƮƧ ƟƤƥƜƚƲÕƜ ƬƭƢƧ 

ÙƜƧƠÙƤƬƭƢÕƤƜƥƙ ÕƵƪƯƲƬƢ

uæƠƧ ƘưƩƮƧ ƟƤƥƜƚƲÕƜ ƬƭƢƧ 

ƤƟƤƩƥƭƢƬƚƜ (entailment)



ƁƮƧƜƚƥƠƫ



Jane Austen

ὔῶῪ ´Ὸ´ῷῸῲ ‍Ὼ‹Ώῲ Ῥ ΏῪ₣ῷῪ  ῬῶῪ ΏῪ ῭ῶῷῪῶ´℮ Ὺῶ 
Ὺ  ₮Ώ  ´Ώ ​Ὺ Ὺῷ ῲ ῶ Ὼ₮  ´ ΅₣Ὸ΅ῶ ΏῪ ΅῾ῶ῭₣῭΅ Ὺῶ Ὼ΅ 
΅῾ῶῺ‹Ὸ΅ῶῪ   ῲ Ὼ´  ῶῷ⁮   ´   ῪῬ´℮῭ῶ   ῲ `‍Ῥ Ὺ ῶῷ⁮  
 ´ ​´ ₮ ῷῪῶ  ῶ  ῼ‹Ώ΅  ῬῸ↓  ΅   ῷῪῶ ῾‹ Ὺ Ὺ῾  ₮ῸῪ 
Ὺ  ‗  ῾ ‹῾΅ῶ ΏῪ ‹​΅ῶ ‹ΏῪ ῷῪ ῶ ₣    ´Ώ Ὺ‹ Ὺ  ῲ   
  ´Ώ   ₮῾´ Ὼ΅  ´Ώ ´῾´₣´ ῾΅ ῾Ὺ ‗    ´Ώ  ₮Ώ´  ῲ  
 ‍Ώ⁮   ῲ     ´Ώ   ₮῾´ ῾´  ΅ῷ  ‗`΅ Ὺῶ ῷῪῶ ῺῶῸ‗

ſƦƦƗ ƥƜƤ ƞƤƜ ƭƤƫ ƞƮƧƜƚƥƠƫ ƭƲƧ 

ƜƧƲƭƘƪƲƧ ƭƗƨƠƲƧé



ǚȌȀ ȂȔȌȀȈȉȄǾȎ 

ȏȐțȓȔȏȎ ȋȄ ȓȎ 

ȎȏȎǾȎ ȃȄȌ 

ȒȔȋȁȈȁǻȒȓȆȉȄ  

ȏȎȓǼ Ȇ Florence 

Nightingale



A gentlemanõs education

ƍƩƦƤƭƤƥƘƫ ƠÙƤƬƭƙÕƠƫ

ƒƤƦƩƬƩƯƚƜ

ſƪưƜƚƜ ƂƦƦƢƧƤƥƗ

ƈƜƭƤƧƤƥƗ

ƉƜƣƢÕƜƭƤƥƗ



æƶƬƥƩƦƜ ƧƠƜƧƤƥƗ ưƪƵƧƤƜ
uƏƮƞƥƪƩƶƬƠƤƫ ÕƠ ƭƢ ÕƢƭƘƪƜ ƭƢƫ

uƍƠƪƚƩƟƩƤ ƥƜƭƗƣƦƤƱƢƫ

uæƤƜƥƜƙƫ ÙƵƣƩƫ Ƨõ ƜƬưƩƦƢƣƠƚ ÕƠ ƭƢ ƧƩƬƢƦƠƚƜ

Ƅ ƥƩƤƧƲƧƤƥƙ ƣƘƬƢ ƭƢƫ ƧƩƬƢƦƠƶƭƪƤƜƫ ƬƭƢƧ ſƞƞƦƚƜ

uƊƩƬƢƦƠƚƜ ƯƚƦƲƧ ðƬƮƞƞƠƧƷƧ ðơƷƲƧ

uƏÙƩƮƟƘƫ ƬƭƢ ƁƠƪÕƜƧƚƜ??? źƟƪƮÕƜ ƭƲƧ 
æƤƜƥƩƧƤƬƬƷƧ ƭƩƮ ƇƗƤơƠƪƬƝƠƪƭ

ſƥƶƪƲƬƢ ƦƵƞƲ ƥƩƤƧƲƧƤƥƷƧ ƜƧƜƭƜƪƜưƷƧ ƬƭƢƧ 
ƂƮƪƷÙƢ

uEntailment

uſÙƵƪƪƤƱƢ ƭƠƬƬƗƪƲƧ ÙƪƩƭƗƬƠƲƧ ƞƗÕƩƮ

Sir Harry Verney



1850 ƉƠƭƗ ƜÙƵ ÕƤƜ ƜƥƵÕƢ ƥƪƚƬƢ ƥƜƭƗƣƦƤƱƢƫ 

ƭƜƨƤƟƠƶƠƤ ƬƭƢƧ ſƚƞƮÙƭƩ ƥƜƤ ƭƢƧ ƂƦƦƗƟƜ

Institute 

St Vincent de Paul

ȷɚŮɝɎɜŭɟŮɘŬ

Selina 
Bracebridge

Charles Holte 
Bracebridge

Florence 
Nightingale





F. N. David: Games, God and Gambling(1962)

Ὅ ´  ₣Ὺ  ῲ  ῳ΅´Ὸ´Ῥ₣Ὺ  ΅₣ΏῪῶ ῲ ῭ῶ΅ ΅℮Ώῲ ῲ  ´  ​Ὺ Ὺῷ ⁮ Ὺ  ´  ὐ΅´℮  
ὔ‹ ‍  ῲ    Ὺ ῶ  ῶῷ⁮  Ὼ῾´ ´℮Ώ ΏῪ ῭ῶῪ῾ῶ  ‍ῳ´℮Ώ ῷῪῶ ΏῪ 
ῷ‍῭ῶῷ´῾´ῶῲῳ´℮Ώ ´ῶ Ώ₮Ὼ´ῶ ῾´  ῭ῶ‹῾´ Ώ  ῲΏ ῷ´ῶΏ‍Ώῶῷ⁮   Ὺ₣ Ὺ 
Ὺ῾´ῷῪῸ℮῾ ´Ώ Ὺ  ‹  ῶ ῷ‗῾´ῶ΅  ῾Ὸ΅  ‹   ´  ῳ΅ₔῷ´℮ ​Ὺ Ὺῷ ⁮ Ὺ  
Ὃ῾´Ὼ‹Ώ‍   ῲ   Ὺ ῶ  ῶῷ⁮ ΅₣ΏῪῶ ῺῶῪ Ὼ´  ⁮ ῳ ῲ ῷ΅  ῶῷ⁮  ῾ Ὺῷ ῶῷ⁮ 



ɺʵˊˎ˃ʰ ˍ˖˄ ɲʽʰˁˇ˄ʽˋˋ˗˄ ˍˇˎ ɼʱʽʸʶˊˋʲʶˊˍ



u1851 Kaiserswerth, Űɟɑɛɖɜɖ 
ŮəˊŬɑŭŮɡůɖ

u1852 Sîursdu Salut, Saint 
Germain, Paris

u1853Superintendent at 
theEstablishment for 
Gentlewomen during Illnessat 
No 1 Harley Street.



1854 ð1856

ƍƵƦƠÕƩƫ ƬƭƢƧ ƇƪƤÕƜƚƜ



1854 ƂÙƤƥƠƯƜƦƙƫ ƭƩƮ ƬƷÕƜƭƩƫ ƧƩƬƢƦƠƮƭƪƤƷƧ 

ƭƢƫ ƬƭƪƜƭƤƲƭƤƥƙƫ ƜÙƩƬƭƩƦƙƫ ƬƭƩ ƏƥƩƶƭƜƪƤ. Selina 
Bracebridge

Charles Holte 
Bracebridge

Florence 
Nightingale



ŶƣƦƤƠƫ ƬƮƧƣƙƥƠƫ ƧƩƬƢƦƠƚƜƫ

uƍƪƩƝƦƢÕƜƭƤƥƘƫ 

ƜÙƩưƠƭƠƶƬƠƤƫ

uƇƜƥƘƫ ƬƮƧƣƙƥƠƫ ƮƞƤƠƤƧƙƫ

uƂƦƦƤÙƙƫ ƟƤƜƭƪƩƯƙ

uƍƦƢÕÕƠƦƙƫ ƜƧƠƯƩƟƤƜƬÕƵƫ



The lady with the lamp



ſƧƭƤƟƪƗƬƠƤƫ

Dr Hall,

ʴʶ˄ʽˁˈˌ ʶˉʽʻʶ˖ˊʹˍʺˌ ˍ˖˄ 
˄ˇˋˇˁˇ˃ʶʾ˖˄

 'petticoat imperieuseΩΦ

ɮˎˍʰˊ˔ʽˁˈ ˃ʶˋˇ˒ˈˊʽ



ƏƭƜƭƤƬƭƤƥƗ ƟƤƜƞƪƗÕÕƜƭƜ 

ƬƭƢƧ ƮÙƢƪƠƬƚƜ ƭƢƫ 

ƠÙƤưƠƤƪƢÕƜƭƩƦƩƞƚƜƫ

ƏƭƤƫ ÙƪƩƥƜƭƜƦƙƱƠƤƫ 

ƜƧƭƤÙƜƪƜƝƗƦƦƩƮÕƠ 

ƠÙƤưƠƤƪƙÕƜƭƜ



Polar Area 

Diagram

Coxcomb

Rose



æƤƜƧƮƥƭƠƪƠƶƬƠƤƫ ƬƠ ÕƤƜ ÕƤƥƪƙ ÙƜƧƬƤƵƧ ƬƠ ƘƧƜ ƟƲƟƠƥƗÕƢƧƩ

ɾʺ˄ʰˌ
ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ 
ʅˏ˄ˇ˂ˇ

ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ 
ɳ˂˂ʱʵʰˌ

ɹʰ˄ˇˎʱˊʽˇˌ 1000 650
ʊʶʲˊˇˎʱˊʽˇˌ 800 400
ɾʱˊˍʽˇˌ 1250 400
ɮˉˊʾ˂ʽˇˌ 1800 600
ɾʱʽˇˌ 2100 600
ɹˇˏ˄ʽˇˌ 1800 800
ɹˇˏ˂ʽˇˌ 3600 600
ɮˏʴˇˎˋˍˇˌ 4050 400
ʅʶˉˍʷ˃ʲˊʽˇˌ2450 500
ʁˁˍ˗ʲˊʽˇˌ 1800 800
ɿˇʷ˃ʲˊʽˇˌ 1000 700
ɲʶˁʷ˃ʲˊʽˇˌ 1250 1000



ƅƘƦƩƮÕƠ ƧƜ ÙƜƪƜƬƭƙƬƩƮÕƠ ƜƮƭƗ ƭƜ 

ƟƠƟƩÕƘƧƜ Ƭõ ƘƧƜ ÙƩƦƤƥƵ ƟƗƞƪƜÕÕƜ

ü ƐƩ ƟƤƗƞƪƜÕÕƜ ƣƜ ưƲƪƤƬƭƠƚ ƬƠ __________ ƥƮƥƦƤƥƩƶƫ 

ƭƩÕƠƚƫ ƭƲƧ _________

ü ſƧƭƤƬƭƩƚưƤƬƢ: ƏƠ 1 cm2 ƜƧƭƤƬƭƩƤưƩƶƧ 200 

ƟƤƜƧƮƥƭƠƪƠƶƬƠƤƫ

ü ƌ ƠƬƲƭƠƪƤƥƵƫ ƥƮƥƦƤƥƵƫ ƭƩÕƘƜƫ ƣƜ ÙƜƪƤƬƭƗƧƠƤ ƭƤƫ 

ƟƤƜƧƮƥƭƠƪƠƶƬƠƤƫ ƜÙƵ ƂƦƦƗƟƜ  

ü ƌ ƠƨƲƭƠƪƤƥƵƫ ƥ.ƭ. ÙƜƪƤƬƭƗƧƠƤ ƭƩ ƬƶƧƩƦƩ ƭƲƧ 

ƟƤƜƧƮƥƭƠƪƠƶƬƠƲƧ

ü ŶƪƜ ƩƤ ƟƤƜƧƮƥƭƠƪƠƶƬƠƤƫ ƜÙƵ ƭƩ ƠƨƲƭƠƪƤƥƵ ___________

12

30¯



ƂÕƝƜƟƵƧ ƥƮƥƦƤƥƩƶ ƭƩÕƘƜ 

ɞ “”
—

σφπ

”
ɞ σφπ

“—

ƍƪƩƬƠƞƞƤƬƭƤƥƗ

”ḙ τɞ



ɾʺ˄ʰˌ
ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ 
ʅˏ˄ˇ˂ˇ

ɳ˃ʲʰʵˈ˄ 
ʅˏ˄ˇ˂ˇ όɳύ

ɮˁˍʾ˄ʰ ˋˏ˄ˇ˂ˇ  
(R)

ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ ɳ˂˂ʱʵʰˌ
ɳ˃ʲʰʵˈ˄ 
ɳ˂˂ʱʵʰˌ

ɮˁˍʾ˄ʰ 
ɳ˂˂ʱʵʰˌ όˊύ

ɹʰ˄ˇˎʱˊʽˇ 1̩000 650

ʊʶʲˊˇˎʱˊʽˇ8̩00 400

ɾʱˊˍʽˇˌ 1250 400

ɮˉˊʾ˂ʽˇˌ 1800 600

ɾʱʽˇˌ 2100 600

ɹˇˏ˄ʽˇˌ 1800 800

ɹˇˏ˂ʽˇˌ 3600 600

ɮˏʴˇˎˋˍˇˌ 4050 400

ʅʶˉˍʷ˃ʲˊʽˇˌ2450 500

ʁˁˍ˗ʲˊʽˇˌ 1800 800

ɿˇʷ˃ʲˊʽˇˌ 1000 700

ɲʶˁʷ˃ʲˊʽˇ 1̩250 1000

5 4,5 3,25 3,6



ɾʺ˄ʰˌ
ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ 
ʅˏ˄ˇ˂ˇ

ɳ˃ʲʰʵˈ˄ ʅˏ˄ˇ˂ˇ 
όɳύ

ɮˁˍʾ˄ʰ ˋˏ˄ˇ˂ˇ  όR)
ɲʽʰ˄ˎˁˍʶˊʶˏˋʶʽˌ 
ɳ˂˂ʱʵʰˌ

ɳ˃ʲʰʵˈ˄ ɳ˂˂ʱʵʰˌ
ɮˁˍʾ˄ʰ ɳ˂˂ʱʵʰˌ 

όˊύ

ɹʰ˄ˇˎʱˊʽˇ1̩000 5 4,5 650 3,25 3,6

ʊʶʲˊˇˎʱˊʽˇˌ800 4 4,0 400 2 2,8

ɾʱˊˍʽˇˌ 1250 6,25 5,0 400 2 2,8

ɮˉˊʾ˂ʽˇˌ 1800 9 6,0 600 3 3,5

ɾʱʽˇˌ 2100 10,5 6,5 600 3 3,5

ɹˇˏ˄ʽˇˌ 1800 9 6,0 800 4 4,0

ɹˇˏ˂ʽˇˌ 3600 18 8,5 600 3 3,5

ɮˏʴˇˎˋˍˇ 4̩050 20,25 9,0 400 2 2,8

ʅʶˉˍʷ˃ʲˊʽˇˌ2450 12,25 7,0 500 2,5 3,2

ʁˁˍ˗ʲˊʽˇ 1̩800 9 6,0 800 4 4,0

ɿˇʷ˃ʲˊʽˇ 1̩000 5 4,5 700 3,5 3,7

ɲʶˁʷ˃ʲˊʽˇ1̩250 6,25 5,0 1000 5 4,5



ƍƪƷƭƠƫ ÙƪƩƬÙƗƣƠƤƠƫ ƠƯƜƪÕƩƞƙƫ ƭƢƫ 

ƬƭƜƭƤƬƭƤƥƙƫ ƬƠ ƣƘÕƜƭƜ ƮƞƠƚƜƫ



John Graunt (1620 ï1674)



ǲȍȗŰȄ ŬɸȕɸŮȆȍŬ ŮȋŬȂȒȂǾȎ ůȏȉɸŮȍŬůȉǼŰȒȊ Ŭɸȕ 
ɸȆȊŬȇȌɸȌȆȄȉǽȊŬ ŭŮŭȌȉǽȊŬ

Ä ǲǿȊŬȇŮȎ ȁŬɸŰǿůŮȒȊ ȇŬȆ 
ȇȄŭŮȆȗȊ ȉŮ ůȇȌɸȕ ŰȄȊ 
ɸȍȕȁȈŮȑȄ ǽȊŬȍȋȄȎ 
ŮɸȆŭȄȉǿŬȎ ɸŬȊȗȈȄȎ.

Ä ǲȍȌůŭȕȇȆȉȌ ȃȒǾȎ ȉŮ ȁǼůȄ 
ŬȏŰȌȖȎ ŰȌȏȎ ɸǿȊŬȇŮȎ.

Ä ǥȇȍȌȂȒȊȆŬǿȌȎ ȈǿȅȌȎ ŰȒȊ 
ŬůűŬȈȆůŰȆȇȗȊ ȉŬȅȄȉŬŰȆȇȗȊ 




