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1
8.1 e(General syntactic criteria)

a'wq~s=nJn'o'u66snuoJ3inu~~~uin48  kikni &jnsaii=hrh  md0m~  mmu-

mn xniia  Id~66nmnroi  n"Y~~i?PI5-=ol?nwanl~i%llsunsol

(The primary purpose of syntax is to provide a notation for communication of infor-

mation betwen the programmer and the programming language processor.)

!hhl (Readability)

Ids66nsamxhu~ier  tbm~6vYIo  1RTJn~l~uo~o”nn03w”oJlln=u’uPjn  &6amdb~

Ihtnsu  dslng&  oin fi~Id~66nm60~

hh66f&hh.6~&7U  lhWlhlfl-d7  6i%J68fl~l~hWhh66W  WJl0&  hh66nXl

mamatiinaiar6u’7loak;  Im b~%~.aii  ronffisos^YiauunPiianln  $hd-h  6hmei  9zlai

n'oullsrallwndido'lunl~ll~~~~61iU)

(A readable program is often said to be self-documentme - it is understandable without

any separate documentation.)

hl566nsudiu~lu ~nmhmp  h qfwt-faGuoam~  6h.6 ~lluuuu’ona~u~~~68uassurlr7~

(natural statement format) ?hWlTlIJ~~6~~h%Th  (structured statements) !&lXhfW%

ffllltkl  6KltXhJfl?U (liberal usd  of keywords and noise words) 5’WflUIJ6UU#hl&

(provision for embeded comments) nl~~u’dln’R~?lu0l?U0~~06~U~~~60U~  (unrestricted

length identifiers), fkjh’nrrd  Vhi?dl6%Jnl3lhUdl  (mnemonic operator symbols) ~~66lJl66lWI

&TX (free field formats) LIB:  fWlht~lffl?&lhYlJ~¶~  (complete data declarations)

n~Gihls66nsud~u~~u  MJLIY%~  oin nl400n66mnik61  6nsitii  ni900nuuu

66&i!~R019Qn66d0ll  h?J  n776&lUkh66nW~66ti  (poor programming) hTllWl5~n’w#ldiu

nlSD0nl6l6l6?lndlJ~U’ui  fflulYfi&fh  Ulk,& kh66nTlJ6tl0i  &i.h-JW9h&&l  ad

r%uulh66nu~lu'w'~d7u (6hni~i~PL)  luummik6ihaq  ni700n66mmi747  coBoL
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a!h%dstmsu  &hi&  ~otar=XouRailrlr~n~lJlru%ns~~~i~~aiarwuiU

(In general the greater the variety of syntactic constructs used, the more easily the
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& (Ease of Translation)

if <Boolean expression> then <statement,> else <statemenG>

66ZlE

if <Boolean expression  then <statement,>
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statementi>
I

L

statement,>
I

\1

(Two interpretations of the ALGOL conditional)
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<>=#SLVA -*si+-X+*?e
t,+,er~:lll.~oBp~iA
[]()T.,\UII1'++GVA::
ipaQt3nu3caof+

* ASCII (American Standard Code for Information  Interchange) dlU% 110fd lWl?&  SH’n

u1915p  r~onlsPr’rruldnuunl5rrum~
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th&  (Identifiers)

a~nnda~w"uiiug~u  5911& lomG?ldmoi &I arluunGafh5  66nx1ulwi  $4

&&&J&Jao’~Il7  (a string of letters and digits beginning with a letter.) tdUalfdJw'w&!

uWJ%J~~l~n%i~val~  fIalU~alnH~l~91B9nl~l ol&~l~k'kk~'~~~w"~~~  L&4 period(.) &I

hyphen (-) ~~fllf~kW%d  (optional) dF17hdfl  dIU&J$U  Itn=ruYodl~~lUtfosna~U~~a

~~dln’Rt~oa~a70lula~~~~~t~U~~~~~~~ 6liU nILI FORTRAN hl~tfl&%$~#

bnus~b.ihJ  6ga Y"~Biunls$~lol~tw~l~aoar'~a;au  dlsiatJd1  (mnemonicvalue)l&3~8U

$1.6  wawq nstii &;sw"wdxh&y ba hh%hi%fid7llnsu  thbk~

nw1 COBOL h1shki  INT~;nwT:  !axU 30 {a dub

n1l4-l  Pascal %lKkllaJ  bMdhhlni~4~

1
An identifier is a sequence of one or more letters (a-z, A-Z) and/or digits (O-9),  the first of

which must be a letter.

* A PL/l variable name may be any sequence of albbetic  (A-Z, I@, #,  $),  numeric (O-9),

and/or  break (-)  characters, the first of which must be alphabetic.

~aUaodlJ  X, GROSS-PAY, #19

1 ‘C
Programming languagesn  by Allen B. Tucker

dlu'fln^lJw'  McGraw-Hill, Singapore, 186 II&  21

' wX%u$uduat%d n& 166
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IIUWWl  “l4dru”U”lsdlU?ar~Uglw  (basic arithmetic operations) QflKtlu#XJ

fhhu^unisr~unni4  f,  -, *, / ~mt  ** (mAi&)  tttlt  prefix - (i&Y%)  utln7tlRiil  QLJBIUOS

built-in functions &Wf??U  d'lM%i  square root, absolute value, man,  mm,  trigonometric

operations t!WiU

&ail  =, >, <, >=, <=, 1=, l< Ml: l> hh6w^umsqln~~  I%khplYw"R EJ

WU  (numbers), fYl&W  (bit strings) &I  fVKJa'nV7~ (character strings)

fKdllih~l5MJIJlJQ  (Boolean operation) un=ni5~?lu'wnisuuunluo'nusr  (string

operationsj

and (&),  or (I),llPE  not (1) l~U~~~llu'U~l¶U~~~l~~~

fiauni~diru”uni&fYu  (concatenation operation) (II) n~~rf~l&  nmo”nusz  tttl:

fk.h

LENGTH  (which returns the length of an argument string)
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INDEX (which searchs  a string for a given substring  and returns its position.)

SUBSTR (which retrieves a specified substring of a given striug.)

thdl6ihfll5t%WHWil  (assignment operator) %&f&~HXJ1U  =

eYat%iiunisfhwuwii  %#in+o~nol~u  :=

fmt%shiwhuatu  am:  ni5diGhnid'uw'wi  UPUi~U~e%~~'rnnsail~unRi~  (infix

notaion) r91Wk&$l  llik integer S&i!

f,  - t *, & (division), JI&  (remainder), =,  <>  (inequality), <, >, <=,  1121.5 >=

tiauu'oynrtrih  real &lfmJa-3nlwhihn7s  lswbt8qn5diGnrnn~i9 &i

+,  -, *, =,  <>,  <,  >,  i=,  >=  66ElZ /(division)

thu built-in functions %%Hi
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’ ryb&lfw1  nlY1  FORTRAN ~u’&hfl4?U
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9
A (Comments and Noise Words)aa-

nl5TawlFlU6alU~  6&!%;ah/566n5u  6~uriauffd~~~uo~nl5~~6on~l5  va9

Idsunsu

(Inclusion of comments in a program is an important part of its documentation.)

nldJr66nsu  010mJ’l??7  ROUlaJUP;  Mln1fJ~  GT!

1) m-dh lJ5¶?YFlntloJlUUP;  dlmln JU  Ill516fEu  (as separate comment lines in the

program) &Xleil~6iU ~UnlM  FORTRAN hJnl5khl5  C hI’WJn’~  1 UO~¶l55+l~U

nifii  fUll1  COBOL ~Ft&&MJlu * &%Jn’~  7 lIMJ55n”RfI~ulUUoi

2) &&  6&&lUl~w^6ffM  (delimited by special markers) ~Xleil~6liU JllYl Pascal

14 { 16X ) tllY1 PL/l  14 p 16% */ %EJ~u’6&J?u’o~filJ  llfXl6lJ~lJ55+1  (line boundaries)

3) 6?dUb1f1!#  lJUlJ55nkliU  66dh.6~R  ~aUnl¶OUlJ55nk  (beginning anywhere

on a line but terminated by the end of the line) ~aBth&UhTl111  Ada

nihm ?iIfh~h.~  5aung#at65nIMau  61mhaul~~  mum~pivu&u  (short

comment)  raudl’1dAiu wkmGh.&maiu~4  ~30  vf~~mnn~5drmln  IIULI~Y~~

nl46don  ?%kfOJ  ii#o~u’~  VI544  t%hll5hl~~ ~afh6fhl  (terminating delimiter)
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(&&e  words  are optional words which may be inserted in statements to improved

redability.)

&tlYA~  (Blanks N%l  spaces)

ngnl¶%hJ¶~ila  l6d¶w'wotjl~n~l~li~l~ s~~ilanluld~¶~~n~o~l~q  (Rulesontbe

use of blanks vary widely between languages.) f%&l~lh KIWI FORTRAN 6’lfhlS~‘h~

lak?ikjj 0fjfl~~I~u~1~  lu lllmm uf&llu  u'o3prihnluoUnus~

(In FORTRAN, blanks are not significant anywhere except in literal character string

data.)
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(A delimiter  1s a syntactic element used simply to mark the beginnmg  or end of some

syntactic unit such as a statement or expression.)

fl155XJfl~oJ  WUIU~S  bfVJ~~$i!.&h-l~  &.lOdl&U +JEWJ~&t~fl  M?FIPj  begin ,.,

end



(Free- and Fixed-Field Founts)

mvkhiui  ozdw~d~~uu~sl~o^arsr  ~~tiu’o*alu~~‘~uo~%ll~~~“~~~~~~~~~~~~~~

nr55Gia"ugn %~u~~~lrrglwUR~166Hd9  ¶Junr55Gi  n% nl56afJn5x4il47J55vGl

(A syntax is free-field if program statements may be written anywhere on an input

line without regard for positioning on the line or for breaks between lines.)
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ti  (Expressions)

(Expressions are the basic syntactic buildmg block from which statements (and

sometnnes programs) are built.)

(In prefix  notation one writes the operation symbol first. followed by the operands m

order from left to right. If an operand is itself an operation with operands. then Ihr same rules

separatmg  operands by commas.)
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ROOT = (-B + SQRT@**2  - 4*A*C))/(2*4)

63dKr i!J1 lMl&l3Vtl~XJUMh~3,  M I!h  mary  minus

360 CT 314





@fHdGUMk  l+D  @fI5Q8WS%df&J  (Postfix notation or Suffu;  notation or

Reverse Polish Notation)

iiWOu’J~UUlJi!  dihJfh &gl5a;a&ln&  Un6%.66mw  ~q$w.&h416M”unir  a$l9W&

5lernl5uaa&qndi6hi5  6vil~u

(Postfix notation is similar to prefix notation except that the operation symbol follows the list

of operands.)
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Ada Hierarchy of Operations

Highest precedence level

I
Lowest precedence level

** (exponent&ion)

*, I (multiplication, diision)

+,  -, not @nary  operations)

+,  - (addition, subtraction,!

=I <, 5,  1,  2 (relational operations)

and, or, xor (Boolean operations)
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Source pogram

Lexical analysisLexical analysis

SymbolSymbol Lexical itemsLexical items

1

Syntactic analysisSyntactic analysis

Parse treeParse tree

1

Semantic analysisSemantic analysis

Intermediate codeIntermediate code

Optimized intermediate codeOptimized intermediate code

Compiler

Object code

t Object code

(from other compilations)

Executable object program

(Structure of a compiler)
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(To a translator, the source program appears initially as one long undifferentiated

character string composed of thousands or tens of thousands of characters.)

diw%6Wmsumh6w  Fdsranm  $ ‘bflsd~wodu  &669h6flu  %drs6fmeio~
I *
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“Q BNF ?%I$  ikJ’61  nlkNhl~l.l~~U  EWJo’nU5: 8lJ9h  (0, 1, 2, 3,4,  5, 6, 7, 8, 9) -kw

66mwim5  6wwtmGhn  n~laalnsd&s&4  diuii

“A digit is either a ‘0’ or a ‘1’ or a ‘2’ or a . ..”

(v  EJ d
dl’h digit d&l  lkMNt?l~ (syntactic category) II% nontermlnal

hwn”nnl5  80 9miL  rf7wf7ml~~  ihdw  nghlnd  tYqjn’n&  ::=  wi4.a  “ i s

defined as” +h bibJJ66d  “ i s ”  66tl~6T&FNVtUlO I dlu%  “or” 66ammwia6~an~i9q  Iw

llnB1al

<conditional statement> ::=
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<identifier statement> ::= <variable> := <arithmetic expresion>

<arithmetic  statement> ::= <term> I <arithmetic expression> + term I

<arithmetic expression> - <term>

<term> ..-..- <factor> I <term> * <factor> I <term> / <factor>

<factor> ::= <primary> /<factor>  ?+ <primary)

<primary> ::= <variable> I aumber>  I (<arithmetic expression>)

<variable> ::= <identifier> I <identifier> [<subscript list<]

<subscript list>,<subscript 1isD ::= <arithmetic expression>

<arithmetic expression>
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<assignment statement7

/
<variable>

I
<identtiier>

:=

arith  expr.7
I

<term7

/
<term7

I
<factor>

I
<primary7

I
<vanable

4denLfier7

Y

<factor7

I
<primary>

-I-
<a&h. expr.7

arith.  expr.7
I

<term>
I

<factor7

I
<primary7

I
<variable7

<identifier>

u

<term7
I

<factor>
I

<primary>

<va!iable7

I
<identifier7

V
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<assignment  statemenD ::= <variable> := <arithmetic expression>

dritbmetic  expression> ::= <term>  I <arithmetic expression> ? <term>

I <arithmetic expression> * <term>

1 <arithmetic expression> + <term>

<tHIU> ..-..- <primary> I <term> - <primary> I <term> / <primay>

<primary’
<variable>

<subscript list>

..-..- <variable> I -umber>  I (<aritbmeticexpression>)

..-l.- <identifie> I <identifier> [<subscript list>]

..-..- <arithmetic expression> I <arithmetic expression>,

<subscript lisp

dammne)~uJu~  $4 bhu15otpfiu1u  M~J kwinsd  Bw  t%rndd  oth~a
cl a’

v’o&l  WalulJUa@hl  lUaWIlPJ  (contextual dependence)

“la~~u~l~taai~~i?l~~~~u  o=~T=nlfinasn~~fuv~an~~~~~u~~~~

“The same identifier may not be declared twice in the same block”

“larm%!t4~aaiqniT2  &aqnd5zniff luvtan  %dau  fp nis%&a4u”u”
“
every identifier must be declared in some block enclosing the point of its use”

LLAZ

‘I
au array declared to have hvo dimensions can not be referenced with three

subscripts”
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1. <signed  integer> ::= [k]  <digit> . . .

2. <identifier> ::= <letter> <letteD  . . .

3. 4LGOL  conditional statemenD ::= if <Boolean expression> khe~

<unconditional statement> [&  <statemenD]

4. <COBOL ADD statemenD ::= &RI! <identifier> , <identifier> . . . Tn

awnbe> , <number>

iidentifier>[w[,<identifienCROUM)]]

(Any language that  can be defined by a grammar in one form can also  be defined by a

grammar in the other.)

* 66?lU vertical bar VOq BNF
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<pop’ ::= [<hop>,  <pop>]  I chop>

-P’ ::= <hoop>  I (<pop>)

<hoop>  : : =  alblc

c) Ibl

d)  (ta,  W

e) [(a), bl

f) [(a), D, all

3. mwY~uu'us;Jo~n~~~  6~  J'icwn ~w1u1saq~I~u2u'&1  #~&wsuov~~~~  b&i

Ia,  b, c, A) do A nui&~i+h  oaw'omuilwinsai

<stop> ::= b I d

cplosive> ::= <stop> a

<syllable> ::= cplosive> I cplosivexstop>  I a <plosive>  I a<stop>

<word>  ::= <syllable> I ~syllablexwordxsyllable>

<seIlteuce>  ::= -<word>  I <seUteIl~> A <word>
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~IYRRU~UU  80 ‘%iauYlUn”y  %I.!  lJ55Rlf1l5lklflWbUEI~n"s  (Which of the following

speakers is the secret agent in monkey disguise?

Ape : baA ababdad  bad dabbada

Chimp : abdabaadabA  ada

Baboon : dadA  a& abaadad A badadbaad

W := Y * w + u * v

b) AII, Jj  := A[J,  I]

c)X  : =  u - v ? W+X/Y

d)P  : =  U/(VIWIX))
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