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']theorem 211: If D = (Qp,%,6p, {a0}, Fp) 18 the DFA constructed frop,
= (Qn,Z,0n,q0, Fx) by the subset construction, then L(D) = L(N). |
PROOF: What we actually prove first, by induction on lw|, is that

5p({g0}, w) = dn (g0, W)

s from Qn, but dp interpye,

Notice that each of the § functions returns a set of state '
t of Qn), while dn interpre,

this set as one of the states of @p (which is the power 5
this set as a subset of Q.

BASIS: Let |w| = 0; that is, w = €. By the basis definitions of & for DFA’s an

NFA’s, both 6p({qo},€) and o (qo, €) are {q0}-

INDUCTION: Let w be of length n + 1, and assume the statement for length

Break w up as w = za, where a is the final symbol of w. By the inductive hypothes,

ép({g0},z) = 3N(q0,:1:). Let both these sets of N'’s states be {p1,DP2,--- Pk}
The inductive part of the definition of & for NFA’s tells us

Y
5 (g0, w) = |JOn(pira) (2.2
i=1

The subset construction, on the other hand, tells us that

k
op({p1,p2,.--,Pk}, @) = UéN(pi,a) (2.3)

1=1

Now, let us use (2.3) and the fact that 6p({q}, ) = {p1,p2, ..., Pk} in the inductive
part of the definition of § for DFA’s:

A . k
op({go},w) = 50(6[)({‘]0}71‘)1 a) = 5D({P1,\P2, e ,pk}, a) = U (SN(pi,a) (2-4)

1=1

Thus, Equations (2.2) and (2.4) demonstrate that 30({q0},w) = én(go, W)- Wher

we obstarve that D and N both accept w if and only if dp({go}, w) or On (g0, w)
respectively, contain a state in Fyy, we have a complete proof that L(D) = L(N)- .
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THE STRUCTURE OF A COMPILER

character stream

|
, V Lexical Am
| ) T ' l S
) ’ ‘/ | \ |

’ token stream

\_, Syntax Analyzer ‘J
I
- Yaﬂc syntax tree

|

Semantic Analyzer \\

T
syntax tree

Symbol Table Entermediate Code Géneratorj

I
intermediate representation

[V Machine-Independent \
Code Optimizer

g T
intermediate representation

V Code Generator

1
target-machine code

Machine-Dependent
Code Optimizer

target-machine code

Figure 1.6: Phases of a compiler

—
(zmkn"(: source program, is used by all phases of the compiler. e
" S_"”“* compilers have a machine-independent optimization _Ph‘“"“ bm\: (m
'.):ffh.(mt end and the back end. The purpose of this optimizatiot plmlb‘\ ll;zu'k
o froI:;Of uce an h.(zt;t',or target program than 1t w'oulsl jl.m\‘t‘ ))’t,‘iuli”‘t‘i““ is
an unoptimized intermediate representation. Since O} L 1.6 may

Option: . in k18-
be i d!’ one or the other of the two ()pt.in1i.za.t;ion phases shown
missing.

A

1. .
421 Lexical Analysis




1 | position] -+ |
2 | initial | .-+ |
3 |

rate

“SYMBOL TABLE

E OF A COMPILER

position = initial + rate * 60

L Lexical An ;;li\;zcr _

m_ﬂ_;m\vngmm;;m;m,*__.g___J

(i, 1) (=) (id,2) (+) (id.3) () (60)

i
\ Syntax ?nalyzer '
GdryT T
(id, 2) *
(id, 3) 60

Semantic Analyzer

/:,\

a1y T
(id, 2) [y
(id, 3) inttofloat
|
ﬁ 60
Intermediate Code Generatorj
t;)= inttofloat (60)
t2 = 1d3 * tl
£3 = id2 + t2
idl = t3

Y

Code Optimizer
* B
t1 = id3 * 60.0
id1 = id2 + t1

F Code Generator 47
'
LDF R2, id3
MULF R2, R2, #60.0
LDF R1l, id2
ADDF R1, R1, R2
STF idi, R1

— |

_

Figure 1.7: Translation of an assignment statement
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