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Scientific principles- ±m-¼ Û G -G Û -¯ -º² Û m -  - f -Ç ‰ h - 

“There	
  is	
  no	
  such	
  thing	
  as	
  a	
  failed	
  experiment,	
  only	
  experiments	
  with	
  unexpected	
  outcomes”	
  

Richard	
  Buckminster	
  Fuller	
  quotes	
  (US	
  engineer	
  and	
  architect,	
  1895-­‐1983)	
  

“¼ï-hôGÅ-¤ïh-qºÛ-Iâz-ºƒÅ-fôm-qºÛ-zdG-hrh-¤-GbôGÅ-Gô-¤-Vôh-qºÛ-zdG-hrh-ŸïÅ-q-¯-z-mÅ-¤ïh-“ 

¼Û-Tb-Ç~G-¤ÛmÅ-b¼- (Í-¼ÛºÛ-z¸ô-¾Å-ºV¼-hGôh-q-hP-DP-z¸ô-ºV¼-hGôh-q- 1895-1983) 

1. Empiricism 
In	
  philosophy,	
  empiricism	
  is	
  a	
  theory	
  of	
  knowledge	
  which	
  asserts	
  that	
  knowledge	
  comes	
  via	
  

sensory	
  experience.	
  Empiricism	
  emphasizes	
  the	
  role	
  of	
  experience	
  and	
  evidence,	
  especially	
  

sensory	
  perception,	
  in	
  the	
  formation	
  of	
  ideas.	
  

1 ¥ ôP -ºi ÛÅ -¾G-¾ ï m -  

¼ÛGÅ-qºÛ-GŸÝP-¾ÞGÅ-mP-!Î¥ôP-ºiÛÅ-¾G-¾ïm-mÛ-ÁïÅ-‘ºÛ-n¤-zŸG-ŸÛG-»Ûm-q-hP-hïÅ-ÁïÅ-»ôm-mÛ-±ô¼-zºÛ-¥ôP-±ô¼-zMãh-mÅ-fôz-¸ï¼-z-hï-¾-

zhïm-q-hG-Bï¾-!’ïh- ¥ôP-ºiÛÅ-¾G-¾ïm-HÛ-Z¤Å-¥ôP-hP-±h-¤-hP-h¤ÛGÅ-zÅ¾-HÛ-±ô¼-zºÛ-Gô-dôGÅ-n¤Å-ˆÛ-fôG-mÅ-ºV¼-ÇKôÅ-z¸ô-z;ôh-

‘ïh-q-»Ûm- 

2. Inductive reasoning  
Inductive	
   reasoning,	
   also	
   known	
   as	
   induction	
   or	
   inductive	
   logic,	
   or	
   educated	
   guess	
   in	
  

colloquial	
  English,	
   is	
  a	
  kind	
  of	
   reasoning	
   that	
   constructs	
  or	
  evaluates	
   inductive	
  arguments.	
  

The	
  premises	
  of	
  an	
  inductive	
  logical	
  argument	
  suggest	
  truth	
  but	
  do	
  not	
  ensure	
  it.	
  

Induction	
  is	
  employed,	
  for	
  example,	
  in	
  the	
  following	
  argument:	
  

Every	
  life	
  form	
  we	
  know	
  of	
  depends	
  on	
  liquid	
  water	
  to	
  exist.	
  

All	
  life	
  depends	
  on	
  liquid	
  water	
  to	
  exist.	
  

2 GÅ¼ -Gb ôh -ˆ Û -M ã -¤±m-ºG ôh -q - 

GÅ¼-Gbôh-Mã-¤±m-ºGôh-q-»P-m-GÅ¼-º²âGÅ-»P-m-GÅ¼-Gbôh-±h-¤-¼ÛG-q-»P-m-ÁïÅ-»ôm-¿km-qºÛ-±ôh-hqG-¸ï¼-z-hï-mÛ-GÅ¼-Gbôh-ˆÛ-

¼ÛG-q-z¸ô-z-»P-m-±ôh-hqG-qºÛ-Mã-¤±m-ºGôh-q-ŸÛG-»Ûm- GÅ¼-Gbôh-±h-¤-¼ÛG-qºÛ-XïÅ-ÅÞ-qôGÅ-qºÛ-GŸÛ-»Û-zhïm-q-zl-zÇem-q-¤-

GbôGÅ-zhïm-q-PïÅ-zdm-z¸ô-z-¤-»Ûm- 

GÅ¼-Gbôh-zïh-uôh-‘ïh-qºÛ-¼ÛG-qºÛ-hqï¼-zXôh- 

P-±ôÅ-MãÅ-¤Pº-»ôh-qºÛ-BïÅ-hPôÅ-f¤Å-Th-Vß-¾-dïm-mÅ-GmÅ-ˆÛ-»ôh-q-ÁïÅ- 

BïÅ-hPôÅ-f¤Å-Th-Vß-¾-dïm-mÅ-GmÅ-ˆÛ-»ôh- 

3. Deductive reasoning  
Deductive	
  reasoning,	
  also	
  called	
  deductive	
  logic,	
  is	
  reasoning	
  which	
  constructs	
  or	
  evaluates	
  

deductive	
   arguments.	
   Deductive	
   arguments	
   are	
   attempts	
   to	
   show	
   that	
   a	
   conclusion	
  

necessarily	
  follows	
  from	
  a	
  set	
  of	
  premises	
  or	
  hypotheses.	
  Deductive	
  reasoning	
  is	
  a	
  method	
  

of	
  gaining	
  knowledge.	
  An	
  example	
  of	
  a	
  deductive	
  argument:	
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All	
  men	
  are	
  mortal	
  

Socrates	
  is	
  a	
  man	
  

Therefore,	
  Socrates	
  is	
  mortal	
  

The	
   first	
  premise	
   states	
   that	
  all	
  objects	
   classified	
  as	
   'men'	
  have	
   the	
  attribute	
   'mortal'.	
   The	
  

second	
  premise	
  states	
  that	
  'Socrates'	
  is	
  classified	
  as	
  a	
  man	
  -­‐	
  a	
  member	
  of	
  the	
  set	
  'men'.	
  The	
  

conclusion	
  states	
  that	
   'Socrates'	
  must	
  be	
  mortal	
  because	
  he	
  inherits	
  this	
  attribute	
  from	
  his	
  

classification	
  as	
  a	
  man.	
  

3 X ïÅ -hqG-G Û -M ã -¤±m-ºG ôh -q - 

XïÅ-hqG-GÛ-Mã-¤±m-ºGôh-q-»P-m-XïÅ-hqG-GÛ-±h-¤-¼ÛG-q-mÛ-XïÅ-hqG-GÛ-¼ÛG-q-z¸ô-z-hP-±ôh-hqG-‘ïh-qºÛ-Mã-¤±m-ºGôh-q-ŸÛG-¾-¸ï¼- 

XïÅ-hqG-¼ÛG-qÅ-XïÅ-ÅÞ-qôGÅ-qºÛ-GŸÛ-»P-m-±ôh-GŸG-ŸÛG-GÛ-XïÅ-ÅÞ-ºƒP-zºÛ-¤WâG-Çkô¤-zOæz-‘-ŸÛG-Çeôm-q¼-fzÅ-ÁïÅ-‘ïh-ˆÛ-»ôh- XïÅ-

hqG-GÛ-Mã-¤±m-ºGôh-q-mÛ-ÁïÅ-‘-fôz-qºÛ-fzÅ-¾¤-ŸÛG-»Ûm- 

XïÅ-hqG-¼ÛG-qºÛ-hqï¼-zXôh- 

¤Û-f¤Å-Th-ºVÛ-zºÛ-VôÅ-Tm»Ûm 

ÅôG-¼ïbÅ- (Socrates)mÛ-¤Û-ŸÛG-»Ûm- 
hï¼-dïm-ÅôG-¼ïbÅ-ˆP-ºVÛ-zºÛ-VôÅ-Tm-»Ûm-mô- 

XïÅ-ÅÞ-qôGÅ-qºÛ-GŸÛ-hP-qôºÛ-mP-¤Û-¸ï¼-zºÛ-hPôÅ-qôºÛ-¼ÛGÅ-¾-Eh-VôÅ-‘ºVÛ-zºÛ-VôÅ-Tm-’ŸïÅ-»ôh- XïÅ-ÅÞ-!qôGÅ-qºÛ-GŸÛ-GZÛÅ-qÅ-‘ÅôG-¼ïbÅ-

’¤ÛºÛ-I¾-¼Û¤-hÝ-h’ï-z-»Ûm- ¤WâG-Çkô¤-fôGÅ-‘ÅôG-¼ïbÅ-’mÛ-PïÅ-q¼-hÝ-ºVÛ-zºÛ-VôÅ-Tm-»Ûm-GP-»Ûm-¸ï¼-m-DôP-GÛ-Eh-VôÅ-hï-¤ÛºÛ-¼ÛGÅ-ˆÛ-I¾-
¼Û¤-hÝ-h’ï-z-¾-zdïm-mÅ-‘ãP.ü 

4. Hypothesis 
A	
  hypothesis	
   is	
   a	
  proposed	
  explanation	
   for	
  an	
  observable	
  phenomenon.	
  The	
   term	
  derives	
  

from	
  the	
  Greek,	
  –	
  hypotithenai	
  meaning	
  "to	
  put	
  under"	
  or	
  "to	
  suppose."	
  For	
  a	
  hypothesis	
  to	
  

be	
  put	
  forward	
  as	
  a	
  scientific	
  hypothesis,	
  the	
  scientific	
  method	
  requires	
  that	
  one	
  can	
  test	
  it.	
  

Scientists	
   generally	
   base	
   scientific	
   hypotheses	
   on	
   previous	
   observations	
   that	
   cannot	
  

satisfactorily	
   be	
   explained	
  with	
   the	
   available	
   scientific	
   theories.	
   A	
  working	
   hypothesis	
   is	
   a	
  

provisionally	
  accepted	
  hypothesis. 

4 ± ôh -GŸG- 

±ôh-GŸG-mÛ-ŸÛz-dôGÅ-‘ãP-fÞz-qºÛ-¤Pôm-±ß¾-ŸÛG-¾-ºIï¾-zÁh-ˆÛ-IôÅ-ºV¼-ŸÛG-¾-¸ï¼- f-Ç‰ h-hï-GÛ-¼ÛG-(Greek)±ÛG- 

Hypotithenai Gô-hôm- ‘ºôG-bà-ºWôG-q-’ »P-m- ‘±ôh-hqG-‘ïh-q-’ ¾Å-‘ãP-  
±ôh-GŸG-ŸÛG-±m-¼ÛG-GÛ-±ôh-GŸG-bà-Gbm-¾-ºzïz-Mã¼-±m-¼ÛG-fzÅ-¾¤-HÛ-±ôh-hï-GP-¸G-ŸÛG-GÛ-¿e-±ôh-‘ïh-fÞz-q-ŸÛG-hGôÅ- uÛ¼-±m-¼ÛG-

q-±ôÅ-±m-¼ÛG-GÛ-±ôh-GŸG-n¤Å-h-¿e-»ôh-zŸÛm-qºÛ-±m-¼ÛG-GŸÝP-¾ÞGÅ-ˆ-!Û-ºIï¾-zÁh-¤-fÞz-qºÛ-ÇSôm-HÛ-ŸÛz-dôGÅ-n¤Å-¾-GŸÛ¼-z¸ÞP-GÛ-

»ôh- z;ô¾-uôh-ºwï¼-zºÛ-±ôh-GŸG-mÛ-GmÅ-Ç+zÅ-DÅ-¾ïm-qºÛ-±ôh-GŸG-ŸÛG-»Ûmü  

 


