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REMEMBER TO BRING AN 8x11 BLUE EXAM BOOKLET FOR THE TEST

KEY CONCEPTS AND MAIN DEFINITIONS:

Complement of a DFA, reaching sets, back-tracking sets,  the complements & the reverse of a language,  (LC )R  and (LR )C,  ambiguity in RLGs, generalized finite automata (GFA); equivalent acceptors, grammars, & regular expressions; closure properties, homomorphisms, decidabilty properties, regular and non-regular languages, the pumping lemma for regular languages, counter-examples involving non-regular languages, Turing machines, configuration, computation, deterministic TMs, Turing-computable functions, Turing-recognizable (acceptable) languages,  Turing-decidable languages, Turing semi-decidable & Turing-decidable relations, Universal TMs, the Halting Problem, the Busy-beaver function, primitive recursive functions, the initial functions, composition, primitive recursion, total and partial functions, minimization, recursive functions; recursive, semi-recursive & r.e. relations; recursive, semi-recursive & r.e. languages, phrase-structured grammars (PSG) & languages (PSL), (r.e. = recursively enumerable), Computational complexity, Time complexity, Space complexity, Deterministic & Non-deterministic algorithms, P-type problems, NP-type problems, Intractable problems, the P=NP problem.
MAIN PROBLEM SOLVING TECHNIQUES:
 1.  
How to convert RLGs into NFAs and how to convert NFAs into RLGs.

 2.
How to constructing a OAS-NFA equivalent to a regular expression and how to find a regular expression that describes the language accepted by an NFA. 

 3.
How to detect & remove ambiguity in a right linear grammar.

 4.
Given an NFA M, how to find an NFAs which accept L(M)C  and L(M)R. 

 5.
How to prove closure & decidabilty properties of regular languages.

 6.
How to prove that a language is non-regular from first principles & also by using previously proved results.

 7.  
How to prove or disprove certain closure properties of regular and non-regular languages.

 8.
Finding the language accepted or function computed by a TM.

 9. 
How to verify that a function is primitive recursive.

 10. 
How to verify that a function or a relation is recursive.

MAIN THEOREMS:
 1.
Main Theorem on regular languages (LDFA = LNFA = LRLG = LREX).

 2.
The Closure Theorem  and Decidabilty Theorem for regular languages.

 3.  
The Pumping Lemma for regular languages.

 4.
The Halting Problem is not Turing-decidable.

 5.        The busy-beaver function is not Turing-computable.

 6.  
The function f is Turing-computable if and only if f is a recursive function.

 
 7.  
The relation R is Turing-decidable if and only if R is a recursive relation.

 8.  
The language L is Turing-recognizable iff L is recursively enumerable iff L is a PSL.
