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3 

¥ ¥ ЃDana 
Stewart Scott, 1932 10 11 ЈЄ

Ї
ɻ Ї1976
Ӏɼ 

ᾫ ¥O¥ ЃMichael Oser 
Rabin,19319 1 ЈЄװ ∆

Ї1976 Ӏɼ 



꜠ ∕  

Â ᾤ Ї ҿ Ҙ Alonzo Church 

Å Alonzo Church Haskell Curry ҅ ₴ԋғ ᴍ
lambda  

Â 1957 Rabin Scott ҅ └IBM Ҳ ӥЇ IBM
ᾡ ᴂẦᴑᵫל Ῐ Ԑ J  

 

Â ԋ ꜠ (NFA) 

 

Â Scott, Dana;  Rabin, Michael  ( 1959).  "Finite Automata 
and Their Decision Problems".  IBM Journal of Research 
and Development 3 ( 2): 114Ŀ125.  
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꜠ ∕  

Â ꜠ Е 

Å ꜠ (DFA) ԓ ת Ї ῇ Ї
₴Ӥ ЇӤ ҿ ɼ 

Å Rabin Scott ҿ Ņ ҿņ ԋŅ ņ 

Â ” Е 

Å ԓ ῇЇᾡ ₴ Ҳ ҅ ɼ
ҏЇ ҿהŅ ņ ҿŅҒ ņЇ

꜠  

Å ԋ ꜠ ꜠
Ⱶ ᴍ ɼ 

Â NFA ӎ  

Å ɻ Ҳ ᵲ  

Å Ҳ ҅үῗ Ї ԓ ӎP NP  
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NP Ὴ ָ 
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¥A¥ ᾫЃStephen A. 
CookЇ1939 ЈЄЇ
Ї
ɼ1982 Ӏɼ 



NP Ὴ ָ 

Â ᵱ Ῐ ⅎ Ї ԓ
ԋ ᾫ ¥ ЃMichael Oser RabinЇ76

Ӏ)ɻ ¥ ЃRichard Edwin Stearns
Ї93 ӀЄ ¥ ЃJuris  
HartmanisЇ93 ӀЄ ָ ᵱ Ầ ɼ 

Â ʃOn the Minimum Computation Time for Multiplication ʄ 

Â ᵱ ɼ 

Å Ὶ ꜠ Ї ₴ԋ҅
- B- machineɼ ҅ ꜠ Ї

҅ү ҅ ῎ ẅҿ ɼ 

Â ҐЇ ԋ ҅үNP Ὴ Е 

Å Stephen A. Cook."The Complexity of Theorem Proving 
Procedures".  STOC, 1971. 
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NP Ὴ ָ 

Â ꜠ Е 

Å Ї ҏ ה ҅
ɼ ҏ ү ”Ї Ғ

≡ ЃundecidableЄЖP = NP? ҅ү ɼ 

Åᵜ Ї ꜠ ᵲҿװ  

Â ” Е 

Å ҅ Ѓ $  " ЄЇ Ї

ᾫה ɼ 

Å ӎԋNP Ὴ Ї ԋ ҅үNP Ὴ  Ŀ 
SAT Ѓḍ Leonid Levin ₉ӓ Ӥ ԋ ҅NP
Ὴ - Tiling Єɼ 

Â ӎ  

Å ԋNP Їת ү ԓӐ ҿ
Ҳ ɼ 
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¥ Ѓ Juris  
HartmanisЇ1928 ЈЄЇ ֘

Ї
ɼ1993 Ӏɼ 

¥ Ѓ Richard 
Edwin Stearns Ї1936 ЈЄЇ

Ї
ɼ1993 Ӏɼ 



Ӏ ָ 

Â ¥ Ѓ Juris  HartmanisЄ √
Ї ɼ ¥ Ѓ Richard Edwin 
StearnsЄӤ ɼ 

Â 1960 └ ῎ Ї └ԋ
ɼ 

Â ₉ ᵲЇ ԋ  

Å Hartmanis, Juris ;  Stearns, R. E.  (1965), "On the 
computational complexity of algorithms",  Transactions 
of the American Mathematical Society  117: 285Ŀ306. 
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Ӏ ָ 

Â ꜠ Е 

Å Ї  (Claude Elwood Shannon)Ḫ қҒӊЇ  
῎ Е ҅ Ḫ ꜗ ӐҐЇ Ḫ

ᵣ Ὺ Ḫ Ḫ ɼ 

Å ₴ Ї └Ņ
Ӥ ∑ ᵲ ņ 

Â ” Е 

Å ₴ԋ TIME (f(n)) ԓ
ԋ The Time Hierarchy Theorem

ῗ  

Â ӎ  

Å ԋ ҅ү Ņ ņЇ
ԋ ɼ 
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 ѻ ЃManuel BlumЇ 1938
4 26 ЈЄЇ Ὺ Ї

ᾨ Ї
Ӏ ָӐ҅Ї 1995 Ӏɼ 



ᴌ ҅үᶡ  

Â ꜠ Е 

Å Intel ῎ ₴ Pentium Ӑ Ї ָ
҅ү Ї ‟ҐЇᴰ

ᵤɼ ү ԓ1994 Ї א
ҿָ Pentium FDIV bugЇ ҅Ԑᴌ Intel ῇ

Ї∕ ↔  ɼ 

Â Hal Wasserman̔ ₴ԋ ” Е 

ÅManuel Blum, Hal Wasserman: Reflections on the Pentium 
Bug. IEEE Trans. Computers 45(4): 385 - 393 (1996)  
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 ҅ү ῒ
῞ ¥ ЃEdsger Wybe 
Dijkstra Ї1972 ӀЇ1930
5 11 Ј2002 8 6 Є ₴Ї

ҿ ҹO(|V|*|V|+|E|) ɼ 

Â Е 

Å Ὴ G(G,V)װ Ҳҩү uЇvЇ u└vה
Ὶ  

Dijkstra, E. W.  ά! ƴƻǘŜ ƻƴ ǘǿƻ ǇǊƻōƭŜƳǎ ƛƴ 
connexion ǿƛǘƘ ƎǊŀǇƘǎέΦ Numerische 
Mathematik 1: 269ς271,  1959. 
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 ᾫ ¥
(Michael 

Fredman)Ї

ɼ 

Â Е 

Å Dijkstra  

ᴿ · ·
̂Robert Endre 
Tarjan̆

̆ҹ1986
ҺȂ 

Fredman, Michael Lawrence; Tarjan, Robert E. "Fibonacci heaps and 
their uses in improved network optimization algorithms". FOCS, 1984. 

Â Fibonacci └O(|V|* log|V |+|E|)  
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How to Evaluate a Paper? 

ÂNovelty of the problem (25%) 

ÂTechnical depth (25%) 

ÂWriting (25%) 

ÂExperiments (25%) 
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How to Get the Idea? 

ÂPositive   

ÅFor any idea, you can always do something  

ÂNegative 

ÅExtremely challenging to get good ideas. 

ÅRepeated work is NOT called research! 

ÅObservation  using your brain 

ÅRefine, refine and refine, but with an expectation in your 

mind! 

ÅExplain by examples 
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How to Get the Solution? 

ÂComplexity analysis  

ÅPTIME, NP, EXPTIME,  

ÂApproximation analysis for NPC problems 

ÅWith performance guarantees 

ÂHeuristic solutions 

ÅWith certain properties 

ÂNo fixed rules to follow for algorithm design 

ÅFully understand the problem 

ÅDesigned algorithms based on the special characteristics 

for the problem itself 
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How to Write the Paper? 
Â It is art - very difficult! 

ÅPractice, practice and practice! 

ÅWriting, writing and writing! 

ÅProofreading, proofreading, and proofreading! 

Â If people could not understand your writing, they 

could not  evaluate your work. 

ÅSir Isaac Newton 

ÂTwo good habits 

ÅWriting down and remember good sentences when you 

are reading papers 

ÅAsk your friends , who could speak truth to you, to check 

what you have written  
21 



How to do Experiments? 

ÂDesign experimental plans 

ÂShow people the idea is good, and the 

solution is good 

ÂDatasets 

ÅReal life data 

ÅSynthesized data 

ÂAlways remember what you need to show to 

people! 
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Stages of Paper Submission 

Â Submission 

Â Feedback (optional) 

Â Shepherd (optional) 

Â Acceptance/Rejection notification 

Â Preparing camera ready 

Â Experimental repeatability (optional) 

Â Attend conference/present your work 

ÅMake big noises 

Å Show people your good work 
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Two Rules 

ÂWWH rule 

ÅWhat, why, how 

ÂThink about everything from the view 

point of reviewers 
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One Warning 

Â NO plagiarism!!! 
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Research = Re + search 



⧵ӍӐ־  

Â work 

Â innovation 



ӍӐ־  



ӍӐ־  

http://en.wikipedia.org/wiki/File:Tree_roots2.jpg
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ᵱ Ԑ 

s ᵱҒ Ї ҅ү Їָ ɻ
ɻ ɻ ɼ 

Å ᵱ֥ Ӏ 33r Ї 7ᵣ 

Å ᵱ Ї  Ї
ЇҒ ЇҒ Ї

Ї  Ґָ ɼ 

s ᵱЇ װ └ ָ.  
Å ҏӤ ָ ɼ ָ

Ғ Ї ҿלᴂ ֙ṛ ָ

ԋɼ 

 

 



ᵱ Ԑ 

s ᵱ ӥ ⱵӤ ┼ɼ 
Å ᵱ 20% ᴰ ҿ Ғ ḷҒ

ⅎ ᴧ Ї ҙ 20% Ғ
 

s ᵱ ҝ ЕҲ
ԋЇ 

s Ҳ ҿԋ ԋ ЇῚ Ї ҅֙
Ҳ Ї Ҳ ӥ ɼ 

s Ҳ └ԋ Ї ҅Ґ Ґ ԋɼלᴂ
4 Ї 4 Ї ָ
4 ɼ Їװ ָ ҅ қ ɼ 
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ῗԓ┼  
¸ľ�^�D���Z�d�_↕̙ 

Å S (specific) Е ЇҒ  

ÅM (measurable)Е Ї  

Å A (attainable) Е └ ЇҒ Ғ  

Å R (relevant) Е Еғ Ί ῗ  

Å T (time - based)Е  

¥ ᾫ-   
(Peter F. Drucker)Ї
ҿ ש Ӑ  


