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LEXICAL ANALYSIS
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Sequence of Lexical Analyzer Sequence of
Characters Tokens

¥ s sals e V=Y S

Syedd (oSg Y=Y

g e plull o8 S oo g oS Isbas 2], o558 :(Token) Sy o
a3 e LSS ] oS5 S S Sl sldls ((Lexeme) el o

A it | S5 cale S8 S shacl (Pattern) I o

Gl s 0L s sedge 4 CH iyt S5 S

:

oS o ednlin | gl o b e 5 bS5 5l pbase 5 Jode o

TOKEN | LEXEME DESCRIPTION

const const language keyword

if if language keyword

relation | <, <=,=,<>,>,>= | comparison operators

id position, Al, x sequence of letters and digit
num 3.14, 14, 6.02E23 numeric constant

ufy S o> \-Y-Y
oS5 ol b Las e oledbl :(Attributes) g;}’ S oo
< Token, Attributes >

gl se o3l a5y 970 Jdow a5 S5 S Glraaas | e
s vl o 5T i il sy 3 K, S e o5 51 @
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height := 0.5 x g * t * t (Source)@;.a,\f

!
height | [:=] |0.5 (Lexemes) e
!

<id,1> <:=,> <num,1> <*,> <id,2> <*,> <id,3> <*,> <id,3> (Tokens) S5

A

Wwawluy 9 uaj]}wjl.u y-yY-Y

sslie] (Keywords) WojlyadS bt sl (S0 sbas, 5l gleat, bl e
. «else then if ‘x5l S
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e )3 bols Jod slil s ) ] (sl s il (Reserved) o 5,5, ejlyadsS 31 o
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Ll Sy sbasles 5l alos ldLos :(String) aus,
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a5 Ll slasls slow e, J)L °

€ o Job b sl (5 i, @
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x Y LY
key word keyword
java script javascript

i, SO olg

i+ 7

W) ) g By Ngdes (A, sl (gl gy

TERM DEFINITION
prefix of s a string obtained by removing
0 or more trailing symbols of
suffix of s a string obtained by removing
0 or more leading symbols of
substring ofs a string obtained by deleting
a prefix and a suffix frons
properprefix Any nonempty string: that is, respectively,
suffix, substring ok | a prefix, suffix
or substring ofs such thats # x

byl  Y-Y-Y

:

e ¥ = {0,1} —a string is an instruction
— The set of M68K instructions
— The set of Pentium instructions
— The set of MIPS instructions

e > = the ASCII set -a string Is a program
— the set of Haskell programs
— the set of C programs
— the set of VC programs
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Lok oy e
L\Ly ={x\xy : xy € Ly,zy € Ly} Concatenation sl
L" = {e} Ao lg
Li=L""L ols
L\ULy={z:x € Ly,x € Ly} Union &Lw.l
L*=ux L Star Closure Glo, b b
Lt =uR, L Positive Closure <ol b

L* =Lt U{e)

Lol sy Slhes 5 pbagls
e L=A{a,....,z2,A,.... 7, }
e D=1{0,...,9}

EXAMPLE LANGUAGE

LU D | letters and digits
LD | strings consisting of a letter followed by a digit
L3 | all 3-letter strings
L* | all strings of letters, including the empty string
L(L U D)* | all strings of letters and digits beginning with a le
D | all strings of one or more digits

gJéJ ;ul..lw 6[.546.‘3» f-v
1o b s s cailie aw olse sl S S sl
55 S ol sl rssdd SIS jlugpanda ol e
s I b s Gy oy 1558 S b 35S 0
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il 58 Ll S Jeab ol Gan s s

L Sy d}i” 25 slp oyl (.E.«.A cbko,le  0-Y
el 55 Sl o sl i e

letter(letter|digit)”
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(Regular Expression) r.La.a o,le V-0-Y
b edd ealy ol S X8 S @S0 o2
(sl [.L;..a olle) den (.h..a sbole (@eX)aye @ ()
Sy ol g3 il (B ol 53 Ty 5y Ay
ry|ry e
I\.Ty ®
sy @
(ry) o
S b Olle o

S b il ph Shle oS5 51 ) o olse 1 i 5 STienl e o)le ) S (¥
gl s & alis sl 4 ¥ (506

pe o)le SOk odd oy b Y-0-Y

550 %y e Grlas 5 el 1 L B ol L(r) wal phi oyle So S

L(o)=o
L(e) = {¢}
L(a)={a} ,aeX
L(ry|ry) = L(r\) U L(ry)
L(ry.ry) = L(ry).L(ry)
L((r)) = L(r)

( )

:

VLA LSLAQJL.CJ'I u.:LMJyJ

Y ={a,b}
Regular Expression Language
alb {a,b}
(a|b)(a|b) {aa, ab, ba, bb}
a* {¢,a,aa,aaa, ...}
(a | b) x

:

2 O)le S ol Gl I Gl gl
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e Alphabet:> = {0,1}
e RE:0(0]1)*
e Question: What is the language defined by the RE?

e Answer:
L(0(0[1)")

L(0)L((0[1)7)
= {0}L(0[1)"
= {0}(L(0) U L(1))"
= {or({oyuf1})
= {0}{0,1}"
= {0}{¢0,1,00,01,10,11,...}
= {0,00,01,000,001,010,011, ...}
The RE describes the set of strings of 0’'s and 1’s beginniriy a0.

;
LT L bl ol ke ole
RE ‘ LANGUAGE

1 {1}

0[1]{0,1}

1% | {e,1,11,111,...}

1°1 | {1,11,111,...}
0/0*1 | the set containing 0 and all strings consistit
of zero or more 0O’s followed by a 1.

[,.E.;.a cbo,le sy @waiydu_; v-0-Y

Semg sl

:(character class) ;S| slaazl

vl =[]0
a—2l=alb| - |z
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b gly b o s
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digit — o | N |- |4
id — letter(letter | digit)*
(S dick 1 eslizel L) Jolas b o
id — [A—Za—:z][A—Za—z —A]
A
,
slael Gl [.L:..a %
5230, 3.14, 6.45E4, 1.84F-4
digit — [ \] |4
sign — 4+ | — |e€
digits — digit™
fraction — (.digits)”
exponent — (E sign’ digits)’
num —  sign digits fraction exponent
A
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(state transition function) xS s oes syl 5339 sl

(initial state) q. € Q O,gJ'LéT e q.
(final states) F C Q ol @I sacgormo F

2hi alos (glgl sl alemes <Jl- JK@t:

0 QXY —Q
5"(q,€) = ¢
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@include <iostream>

1

2

3 int main(int argc, char* argv([]){
4 int a;

5 if(argc =+ 1))

6 a = 12.01;

7
8
9

else argv[1] = ’salam’;
int 12num = 3;
10 returnl;

11 /#What?
12 }
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