
CSE322 Theory of Computation (L12)

Today
PDA to CFG

for_stmt: 'for' exprlist 'in' testlist ':' suite ['else' ':' suite]
testlist: test (',' test)* [',']
test: or_test ['if' or_test 'else' test] | lambdef
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'not' not_test | comparison
comparison: expr (comp_op expr)*
comp_op: '<'|'>'|'=='|'>='|'<='|'<>'|'!='|'in'|'not' 'in'|'is'|'is' 'not'
...

pointer : '*' type_qualifier_list | '*' | '*' type_qualifier_list pointer | '*' pointer
type_qualifier_list : type_qualifier | type_qualifier_list type_qualifier
type_qualifier : 'const' | 'volatile'

Is this valid?                 const int * const ptr;



CFG
A CFG is (V, Σ , R, S)
   V
   Σ
   R
   S
Derivation:
u,v,w: string over variables & terminals
A   : variable
o uAv => uwv (uAv yields uwv) if A -> w rule exists
o u =>* v (u derives v) if

u = v, or
u => v1 => v2 => ... => v for some v1, v2, ...

Language (G) = { w over terminals | S =>* w}
S =>n w : S derives w in n derivation steps.

Is "(axa)+a" present in language of the above?
<EXPR> => <EXPR> + <TERM> => <FACTOR> + <TERM> 

   => <FACTOR> + <FACTOR>
   => <FACTOR> + a => ( <EXPR> ) + a 
   => ... => ( a x a ) + a



NPDA  P = <Q,   ,   ,   , q0, F>
* Q : set of states
*    : set of input symbols
*    : set of stack symbols
*    : Q x   x   -> P(Q x   ) transition fn.
* q0 : start state
* F    Q : set of accept states

Definition

P  accepts w if
* w can be written as a sequence of input symbols and e: w=w1 ... wm
* r0 ... rm is a sequence of states
* s0 ... sm is a sequence of strings over stack symbols

s.t.
1. r0 = q0, s0 = e
2. rm is in F
3. for i=0 ... (m-1), there exists a,b,t s.t. si=at and s(i+1)=bt and ...



PDA to CFG
Construct G from PDA: PDA accets w iff G generates w.
Modify PDA:
* One accepting state qa.
* Stack is empty at beginning and at end.
* Each transition either pushes or pops but not both.

(p', x) in d(p, a, e) &
(q, e) in d(q', b, x) for some x



PDA Transitions
ID of a PDA : (state, remaining input, stack contents (top-to-bottom))
Notation:  ( q , aw , sZ)  |-  (q', w, tZ)     means    d(q,a,s) = {(q',t), ...}
Notation: |-* denotes multiple moves

PDA P accepts w if (q, w, e) |-* (qaccept, e, e)

How to prove this?

yields

Exercise: Is the converse true?


