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(6uarded  Commands and Candltlonals)

7.2 fWW&  bb~t~37UHRlfl~lU  ¶JU WHltE

(Procedures and Parameters) ’
I
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7.1.1 ti iIf -statements)

J~66lJUh6~TIl.J  UOJ  u’Dfl3lUaiJ  if $?nf%NWl  ‘%W  ng EBNF V’tlA Pascafs hi!

<if-statemenU ::= if<Boolean-expresion  then<statementi  [else <statemnD]

4da

cstatemer0  0100tl!h  single statement N?O  a sequence of statements %#FJU#3;?ud

begin-end

& ‘.

if x -0 0.0 then y := LO/x
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<If-statement>

,9 I \b
if <Boolean-expression> then <statement> else <statement>

I I I
Byxyent;  S 2

if <Boolean-expression> then <statement>

I I
B2 Sl

<if-statement>

/  I \\
if <Boolean-expression> then <statement>

I I

if <Boolean-expression> then <statement> else <statement>

I I I
82 Sl s2
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l!i.xdN
if x > 0.0 then

y := 1.0/k;

done,  = true:

else

x := 1.0:

y := 1.0/z;

done := false:

fi

a?lkll  Ada ~%“aIl7l#ln”.I  R8XJn”U  %%.I  ~~ltY~2U  tW&  i end if “IUdlM%‘Y’il@  u’Fl

f32lUar";r  if

n 1Yl FORTRAN77 fb&f&“+J?h?  $0 ENDIF

fIlEl1  Modula-2 dl?Q=%&iiX$  &I  END

fkBf&  ITIM?  Modula-2

IF x> 0.0 THEN

y := l.Otx;

done := true:

ELSE!

x := 1.0;

y := 1.0/z;

done := false;

E N D

CT 314
303



Sl

ELSE

IF B2 THEN

s2

ELSE

IF B3  THEN

s3

ELSE

S4

END

END

END

IF Bl  THEN

Sl

ELSIF B2 THEN

S2

ELSIF B3 THEN

s3

ELSE S4

END

nlY1 Ada ij kxdi?lJ (construct) hHu”OUr%J  Mlthl~l  Algo  elseif &Jn-dl elif
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do Bl 3 Sl

, B2 -+  S2

I 83 -3 s 3

. . .

I Bn -+ Sn

o d

1 while B do S od]

7740 while-loop ‘UFIJ nW1  Modula-2
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I F  Bl THEN EXIT END;

I F  l32 THEN EXIT END:

END: (* loop *)
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&& n?,?ucli7~ln7joonno~nia  GhGd

Done1  := FALSE;

Done2 := FALSE;

REPEAT

. .

IF Bl  THEN Done1 := TRUE

ELSE

.

IF B2 THEN Done2 := TRUE

ELSE

. .

END (* ifB2 *)

END (* ifB1 *)

UNTIL Done1  OR Done2;

H%  DO loop lJOWllYl  FORTRAN &JU%f

DO 20 I = 0.2*Nmax

. . *

20 CONTINUE
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for c : char in stringchars  do

if numneiic(c) then

count := count + 1:

end;

end,

rehun(couut);

end numcount;
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stringchars  = iter(s  : string) yields(char);

index : int := 1;

limit : int := string$size(s);

while mdex  <=  hmit do

yield(string$fetch(s,  index))

index := index + 1;

end:

end siringchars;

vvi
7.3 fxrfiimlt3~  GOTQ (The GOT0 controversy)

&KJ~¶J~~ GOTOs  fk&l~ IUnl~lanlTunroJdlUaU~~~  &.I f11Yl  FORTRAN

ll8f  BASIC

m"?eLi79  lw'rrfllIll FORTRAN77

10 IF (A(I).EQ.O) GOT0 20

.

1=1+1

GOT0 10

20 CONTINUE

&iifnia~nuww~ou~~  t-m47 Pascal <4

while a[i] <> 0 do

CT 314 313



. .

i:=i+l

end:

<Ll&lPi  3 fl.ff.  1968 QFliNlJltJ&l&~ f&d~&ltdtN &JU’b$VJ E.W. Dijkstra 18

i&W&J 6dn”?fki-‘uYoWN&  G O T O s  -d?u’o”~?S.l&if  i3lUl¶~th~d~ unreadable

“spaghetti” code !&%I

FYx!b

IF (X.GT.0)  GOT0 10

IF (X.LT.0)  GOT0 20

x=1

GOT0 30

10x=x+1

GOT0 30

20 x = -x

GOT0 10

30 COTINuE!
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(One group argues that the GOT0 is indispensable for efficiency and even for good

structure.)

(Another argues that it ca be useful under carefully limited circumstances.)

nU”+J&T~iJ  %ktkJJil  u’WfYHXJ%!  GOT0 RXiVE

fl1Y-l

(A third argues that it is anachonism  that should truly be abolished henceforth from

all computer languages.)

&@EiN 5t%gflihJlU~lWl  Pascal

if ok then begin

while not done do begin

while not found do begin

if diaster then got0 99;

end,  (* while not found *)

end, (* while not done *)

end; (* if ok *)

. .

9 9 :



.

IF done THEN

EXIT:

END; (* if *)

END; (* LOOP *)

(a GOT0 caunot  be used to jump into a sequence of statements that the GOT0

statement is not a part of .)

lfi,m&l  n15%1u'onmu&  GOT0 gfda;oJ  %,I  Pascal *

1: readln(i);

if i<j the begin

search(i,  j);
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if error then got0 1;

en&.(*  if *)

wi  5?k7  ihtild IniQfdFJ4

if ok then goto  1

else begin

ream(i);

1: search(i,  j);

end; (* if *)
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t := x;

x := y;

y := t;

end;

(A procedure is called or activated by stating its name, together with arguments to

the call, which correspond to its parameters :)

intswap(a,  b);

VAR t : INTEGER;

BEGIN

IF x = y THEN

RETURN;

==J;

t := x;
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x := y;

y := t;

END &swap;
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lh?als'l4dkiinaluwulfJ  rwu"aunir  snkfioun~1

function intswap  (var x, y : integer) : boolean;

var t : temp;

begin

&swap := true;

t := x;

x := y;

y := t;

end;

h&J  h6tK  1hiitROi  UW Pascal t&J @hYh  (construct) TlGRd~oll4l#l  Y&l14

6lfi3ll4DDfl  dYllJ 6dhdfh  u'Dfialol~~ssnauqul3~~~~~~~1~  h Pascal (Pascal functions

and procedures are single-enky, single-exit constructs, like structured control statements in

Pascal) dn%u  nstAm3 body &Wi  N.=KX=ha’y  W%&Wh7~U

(they always execute their bodies entirely and return ohly at the end.)

bl Modula-2 tkhfh  Pasal  &I  flW%U  th&NkhhWs”  &%khf~~~  IKX

Ad dulw nmhrninii  ahfJuld=&aoi

i!ii!ah

PROCEDUE intswap(VAR x, y : INTEGER) : BOOLEAN;

VAR t : INTEGER

BEGIN

t := x;

x := y;

y := t;

RETURN TRUE;

E!ND iutswap;
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c(
7.4.1 Plnunuleras~~ll~a6~ ’ (Procedure Semantics)

%ds3bfi\oi  wuian”4 G%m&  nisdsmnuoSh  fpwnhwin  0inniwm3hm

U&&J  (A procedure is a block whose declaration is separated from its execution.)

‘lUlJYl$  5 6Sl#Ai;U  i%iaoeilMNI&n  %Ufllul  C 660: ft1Y-1  Algol60 d%l !I%

I&$SfVJi  ?J&ltl (procedure blocks) ubofdlif  IlfG fpnxvhni5n”w~  &I  tpwu

Gx~eiiamh  %u  Aig0i60  Ghn A 6m B %ut&=&4a’-t.a~  mpn53hnl5  deahqnwu

A : begin

integer x, y;

x := y * 10;

B : begin

integer i;

1 := x div 2;

322

end B;

end A;
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(This  memory allocated for the local objects of the block is called the &ii

& of the block. and the block is said to be a&u&cl  as it executes under the bindings

estabhshed  by its activation record.j
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program envex;

var x : integer;

procedure B;procedure B;

var i : integer;var i : integer;

beginbegin

i := x div 2;i := x div 2;

..

end; (* B *)end; (* B *)

procedure A;procedure A;

var x, y : integer;var x, y : integer;

beginbegin ii

x : = y * lo;x : = y * lo;

B;B;

end; (* A *)end; (* A *)

begin (* main *)begin (* main *)

A;

end, (* envex  *)
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function gcd(u,  v : integer) : integer;

begin

if v = 0 then gcd := u

else gcd := gcd(v, u mod v)

end;
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(Here the arguments must be variables with allocated locations, Instead of passing the

value of a variable, pass by reference passes the location of the variable, so mat the parameter

becomes an alias  for the argument and any changes made to the parameter occur to the

argument as well.)

procedure refer(var x : integer):

x := x + 1;

end;

such as in the code.)

var a: titeger;

.

procedure demo(var x, y : integer);

begin

x := 2;

y := 3;

a ~4;

end,

dam@,  ah
328 CT 314



f11tJlU  procedure demo Mn'JWl6%fl hWd!YhlD~ x, y LLElt a ‘hWFl1%  blJ&

F?Mh$%l&J?fh  &I  ‘+%iauLh a (Inside procedure demo after the call, the identifiers x. y and

(*x+=1;  /*addslto%  */]

int a;

int a[lO];

proc  refer = (ref int x) int :

begin

x:=x+1

end;
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(Pass by Value-Result)

"h&d  n3Zh=!lb%i '~~Wk=ta'k-&Jt~U  ai hthhh UiVh  %hI3k=dN alJUllJ

51:~ : dima oiin"asuu~qn~~dlapd~  mt:GTh%nl&mi  mma"mnrh ~qn$i?a  vn3

wt9Gm4 qnhhwi mh1"yl-&  d1aan~9vas a~is"~aauuddoaanom  Ids3rani

(Thus mechanism achieves a similar result to pass by reference, except that no actual

alias is established : the value of the argument is copied and used in the procedure. aud  then

the final value of the parameter is copied back out to the location of the argument Wheu the

procedure exits.)
Y 9 :‘a

&w’U  53;  mm4aon~l  copy-in, copy-out Hs”O copy-restore ek;‘,-,  narn~

9109~lYl  Ada in-out parameter (Ada g out parameter 8hhJ &%j dl1~3n6~dl '$q;'

&tTk pass by reti

(Ada also has simply an Q&  parameter, which has no initial value passed in; thus

could be called DassJ

thbtu  di-wah6d  6mwiiwtn m5~41mfhG9  mm &twA muwmi7~w

(pass by value-result is only distinguishable from pass b) reference in the presence of

aliasing.)
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procedure p(x,  y : mteger!;

be&m

x := x + 1:

y := y + 1;

end;

begm

a := 1;

pea. a);

end.



procedure p(x);;

begin

x := x + 1;

e n d ,

fhidun  p(a[i]) WEG&h  nisds:kfwwn

a[i]  := a[i]  + 1

var i : integer;

a : array[l . . 101  of integer;

procedure p(x)

begin

i:=i+ 1;

x’:=  x + 1;

end;

begin

i := 1;

a[l] := 1;

a[21 := 2;

p@Cil);~

I
end.
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Program test;

VX i : integer;

function  p(y  : mteger) : integer;function  p(y  : mteger) : integer;

var j : integer;var j : integer;

beginbegin

j := y;j := y;

i := i + 1:i := i + 1:

p := j + y;p := j + y;

end: (* p *)end: (* p *)

procedure q;

var J : integer;

begin

i := 0;

j := 2;

writeln(p(i  + j));

end; (* q *)

begin (* main *)

9;

end.
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<statemenD ::= <simple-stmt>  I <compound-stmb

<simple-stmt>  ::= <while-sum>  I . . .

<compound-s&no  ::= begin <stmt-sequence>  end

<stmt-sequence>  ::= <stmt-sequence>  ‘;’ <statemenD I E

tth$wti Ehn~lauinxi loqdm~ m1d-4 moo"nvs:~w)

Zl'UU~il $;ostllr  V&d  begin-end lU &flWJ&lktXILl  FJWl!d  6lzlzduU

YxJlft~d~~isii*

<whrle-stmt>  ::= while <con&  do <s&u-sequence>

<stmt-sequence>  ::= <stmt-sequence> ‘;’  <statements 1 E

<statement> ::= <while-stmt>  I . . .

owm~M~36iiuil  hJ~"*&Lhl23J  IlazJ:~1aJ1~n  sxh%dQft~D;o  18

OeiUlS  %WJ  loj,~~Irl%~~sBlnnsUosnl~l Pascal

(Show how to imitate a while-statement in Pascal with a repeat-statement.)
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for i := 1 to n do begin

for j,=l  to n do

if x[i, j] <> 0 then got0 reject;

I
writeln (‘First allzero  row is : , 1)

break;

reject :

end;

6 . Give the output of the following program (written in Pascal syntax) using the four

parameter passing methods discussed in Section 7.4

prougram  params;

var i : integer; ’

a : array [l  21  of integer;

procedure p(x,  y : integer);

begin

x := x + 1;

i := i + 1;

y := y + 1;

end,

begin ( main ]

a[l] := 1;

a[21 := 1;

i := 1;

k
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titiil, dil);

writeln(dl]);

writeln(a[2]);

end.

The output of the program using each parameter passing mechanism is as follows :

pass by value : 1 1

pass by reference : 3 1

pass by value-result : 2 1

pass by name : 2 2

7 . Give the output of the following program using the four parameter passing methods of

Section 7.4

program partwo;

var i : integer;

a : array [O . . 21 of integer;

procedure swap(x,  y : integer);

begin

x :=,x  + y;

I y := x - y;

x := x - y;

end;

begin [ main }

i := 1;

a[01 := 2;

a[l] := 1;
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a[21 := 0;

swap(i,  a[i]);

writeln(i);

writeln(a[O]);

writeln(a[l]);

writeln(a[2]);

swap(a[il, a[il);

writeln(a[O]);

writeln(a[l]);

writeln(a[2]);

end.
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