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F STATEMENTS

5 . 1 .  G E N E R A L

The ALGOL s ta tement  i s  the  fundamenta l  un i t  o f  opera t ion  w i th in  the  language.  The
opera t ions  to  be  pe t fo rmed are  spec i f ied  by  s ta tements  wh ich  may be  d iv ided i f l to  two
c l a s s e s :

I  Ass ignment  s ta tements

r  Cont ro l  s ta tements

Th is  sec t ion  d iscusses  ass ignmef l t  s ta tements ,  combina t ion  o f  s ta temedts ,  s ta tement
labe ls ,  and ru les  fo r  pur ic tua t i f lg  s ta tements .  Sec t ion  6  i s  devoted  exc lus ive ly  to
cont .o l  s ta tements .

5 . 2 .  C O M P O U N D  S T A T E M E N T S

A number  o f  s ta tements  may be  grouped to  fo rm a  compound s ta tement  wh ich  is  to  be
cons idered as  a  s ing le  s ta tement .  The genera l  fo rm o f  a  compound s ta tement  i s :

i I E G I N  5 1  $  5 2  $  . . . . .  $  S l ' l  E r ' l ] , j

where  S1 th rough Sn are  s ing le  s ta tements  o r  o ther  compound s ta tements .  The words

BEGIN and END serve  as  open ing  and c los ing  s ta tement  parer r theses .  Note  the

a b s e n c e  o f  $  b e t w e e n  S n  a n d  E N D .

5 . 3 .  A S S I G N M E N T  S T A T E M E N T S

An ass ignment  s ta tement  i s  o f  the  fo rm:

Where  v  i s  a  var iab le  (s imp le  o r  subscr ip ted) ,  e  i s  an  express ion ,  and the  equa l  s ign
is  known as  the  rep lacement  opera tor .  Th is  rep lacement  ope la to r  i s  f lo t  equ iva len t  to

the  equa l  s ign  in  mathemat ica l  no ta t ion .  The ass ignment  s ta tement  spec i f ies  tha t  the
express ion  e  i s  to  be  eva lua ted  and th is  va lue  is  to  rep lace  the  cur ten t  va lue  o f  the
var iab le  v .

L
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E x a m p l e s :

Rep lace  the  cur ren t  va lue  o f  SUM wi th  zero .

SUM
X :
A ( I )
N :

= 0 $
Y + Z $

:  x 1  $
N + 1 $

Rep lace  t he  cu r ren t  va lue  o f  X  w i t h  t he  va lue  o f

(v + z).

Replace the  cur ren t  va lue  o f  the  I th  e lement  o f
a t ray  A w i th  the  va lue  o f  X1.

Increase the  va lue  o f  N by  1 .

Note  t ha t  t he  l as t  examp le  i s  no t  a  va l i d  a l geb ra i c  equa t i o r i ,  bu t  i t  i s  a  va l i d  ass ign -

men t  s ta temen t .  On  the  o the r  hand ,  a  va l i d  a l geb ra i c  equa t i on  such  as :

Z * * . 2 = X + 1 2 + Y * * ?

has  no  nean ing  t o  t he  comp i l e r  as  Z+*2  i s  no t  an  i den t i f i e r .  Ne i t he r  an  exp fess ion  no !

a r  cons ta l l r  f nav  appea r  t o  t he  l e f t  o f  t he  rep lacemen t  ope ra to r .

l n

r'.1

t he  s ta ten ]en t

:  IF  X  LAL  Y  TH[ I ' ]  1  ELSE

N i s  ass ig red  t he  va lue  1  o r  2  depend ing  on  whe the r  X  equa l s  Y .  I n  t he  ass ignmen t

s ! a a e m e n t

v  mus t  be  compa t i b l e  i n  t l r pe  u ' i t h  e .  The  comp i l e r  i nc l udes  t r ans fe r  f unc t i ons  t o

t rans fe i  f r om the  t ype  o f  e  t o  t he  t vpe  o f  v .  The  ava i l ab le  t r ans fe r  f unc t i ons  a le  sum-

ma ized 'a f  t he  end  o f  Append i x  B ,  I f  v  and  e  a re  o f  d i f f e ren t  t ypes ,  t he f l  t he  comp i l e r

conve r t s  e  t o  t he  t ] ' pe  o f  v  be fo re  t he  ass ignmen t  i s  made .

I f  t h e  c o n v e r s i o n  i s  f r o m  R E A L  t o  I N T E G E R  t h e n  t h e  r e s u l t  i s  r o u n d e d  t o  t h e  n e a r e s t

i n l c g e r  a s  i n  t h e  f o l L o w i n g  e x a m p l e :

I I . T T L G I R  I  $

The ass ignrnent  s ta tement  ass igns  the  va lue  2  to  I .  Th is  i s  equ iva len t  to  wr i t ing

I  -  E N T I E R  ( 1 . 5 7  ,  0 . 5 )  w h e r e  E N T I E R  i s  a  s t a n d a r d  f u n c t i o f l  w h i c h  r e t u r n s  t h e

i n t e g r a l  p a r t  o f  t h c  a r g u m e n t .

l f  t h e  e x p r e s s i o n  e  i s  B 0 0 L E A N ,  t h e n  v  m u s t  a t s o  b e  B 0 0 L E A N .  I f  e  i s  a  s t r i n g

e x p r e s s i o n  t h e n  v  m u s t  b e  t y p e  S T R I N G  o r  I N T E G E R ;  t y p e  I N T E G E R  a p p l i e s  o n l y  i f

the  express ion  is  a  numer ic  s t r ing  (see Append ix  B) .  I f  e  i s  an  ar i thmet ic  express ion

t h e n  t h e  i  m u s t  b e  a r i t h m e t i c .  v  m a y  b e  t y p e  S T R I N G  i f  e  i s  I N T E G E R .
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5.3 .1 .  S t r in  g  Ass ignment  S ta tements

I f  the  var i  ab le  V
ment  s ta tement .
S T  R I N  G .  I f  S  i s
and then in to  i t s

A be fo re

A t s C D E F
AI]CIJL.F
A S C J E F
A B C O E F
AfJCTIEF
A B C D E F

i n  V  =  S is  a  s t r ing  var iab le ,  then th is  i s  known as  a  s t r ing  ass ign-
In  th is  case,  the  express ion  S must  be  e i ther  a r i thmet ic  o r  o f  t ype
an ar i thmet ic  express ion  then i t  i s  f i r s t  conver ted  to  type  INTEGER
a s s o c i  a t e d  s t r i n g .

In  a l l  cases ,  the  rep lacement  i s  made such tha t  the  le f tmost  charac ter  o f  the  r igh t -hand
s ide  rep laces  the  le f tmost  charac ter  in  the  le f t -hand var iab le .  l f  the  s t r ing  on  the
le f t -hand s ide  is  longer ,  ex t ra  spaces  are  supp l ied  to  the  r igh t  as  oecessary  to  f i l l
ou t  the  le f t -hand s t r ing .  I f  the  s t r ing  on  the  r igh t -hand s ide  is  longer ,  any  excess  o f
charac ters  f rom the  r igh t -hand s ide  is  d ropped ( tha t  i s ,  the  rep iacement  i s  le f t  jus t i f ied

in  the  le f t -hand s t r ing  var iab le ) .

As  an  i l l us t ra t ion ,  cons ider  the  fo l iow ing  uses  in  wh ich  A is  a  s t r ing  var iab le :

A

Statem ent

=  r  x Y Z l J V r d  I
=  |  L 0 O P - D f - L _ O 0 P  r
=  r H o w r
2 )  =  r Q l

2 r  3 )  =  r X Y Z r
2 r 5 )  :  6 9

A after

XYZl lV l , , /
r-o0P-t
HOW
AOCDEF
AXY 7FF
A69  EF

fo rm A(2 ,  3 )  =  '694 '  so  as  to  avo id
One word  o f  cau t ion ,  the  s t r ing
s tar t ing  w i th  the  le f tmost  charac ter ;

I t  i s  p re fe rab le  t o  w r i t e  t he  l as t  s ta temen t  i n  t he

the  t ime  consuming  i n tege r - t o - s t r i og  conve rs ion .
rep lacemen ts  a re  pe r fo rmed  a  cha rac te r  a t  a  t ime
hence ,  a  rep lacemen t  o f  t he  f o rm

S ( 2 r  N - l ) :  S  (  1 r  N - 1 )  $

wi l l  resu l t  in  the  charac ter  in  the  1 ,  1  pos i t ion ,  S(1 ,  1 ) ,  be ing  propagated  down the
s t r ing  ( i .e .  the  f i rs t  N  charac ters  o f  the  s t r ing  S w i l l  a l l  be  the  same as  the  charac ter
i n  S ( 1 ,  1 ) ) .

Charac ters  in  a  s t r ing  can be  sh i f ted  r igh t  o r  le f t  by  th is  type  o f  s ta tement ,  To  sh i f t
the  charac ters  in  a  s t r ing  r igh t ,  f i r s t  move the  s t r ing  in to  a [o the f  s t r ing  o f  the  same
length  and then per fo rm a  rep lacemer i t  opera t ion .  For  example ,  le t  S  and T  be  s t r ings
of  the  same length ;  then the  fo l low ing  s ta tements  sh i f t  S  r igh t  one pos i t ion  and leave
the  f i rs t  charac ter  unchan ged.

t - 5

S ( 2 r  I ' J - l  )  :  T ( 1 r  N - 1 )  $

Simi la r ly  S  can be  sh i f ted  le f t  by

S ( l r N - l )  =  S ( 2 r N - l )  $
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5 . 4 .  M U L T I P L E  A S S I G N M E N T  S T A T E M E N T S

The same va lue  can be  ass igned to  a  number  o f  var iab les  by  means o f  a  mu l t ip le  as-
s ignment  s ta tement ,  I f  the  var iab les  to  wh ich  a  va lue  is  be ing  ass igned are  mixed in
type,  then type  convers ions  are  per fo rmed.  Assume X,  Y ,  and E are  REAL,  and I  i s
I N T E G E R .  T h e n  t h e  s t a t e m e n t

X : I = Y = f $

eva lua tes  E  and  ass igns  t h i s  va lue  t o  Y ;  t he  va lue  o f  Y  i s  t hen  rounded  to  an  i a tege r

and  ass igned  to  I ;  t he  va lue  o f I  i s  conve i t ed  t o  REAL  and  ass igned  to  X .

The  gene ra l  f o rm  o f  ass ignmen t  s ta temen t  i s  o f  t he  f o rm

V 1 - V 2 = V 3 .  . .  . V n = E

where  the  V 's  a re  var iab les  (s imp le  o r  subscr ip ted)  and E is  an  express ion .  I f  the  V 's
inc lude subscr ip ted  var iab les .  then the  order  o f  eva lua t ion  is  as  fo l lows:

( 1 )

(2)

(3)

T h e

The
1e ft
i n  1 .

subsc r i p t  exp ress ions  a re  eva lua ted  i n  sequence  f t o rn  l e f t  t o  r i gh t .

exp ress ion  E  i s  eva lua ted .

va lue  o f  t he  exp ress ion  i s  ass igned  to  a l l  va r i ab les  p roceed ing  f r om r i gh t  t o

(as  i n  t he  examp le  X= I=Y=E)  w i t h  t he  subsc r i p t s  hav ing  va lues  as  de te rm ined

I f  t he  va lue  o f  I  i s  1  be fo re  t h i s  s ta temen t  i s  encoun te red ,

A ( I )  :  i t ( I + 1 )  =  I  =  I + 1  e

t hen  eva lua t i on  con t i nues  as  f o l l ows  (A  and  B  rea i  a r rays )

subscr ip t  fo r  A  is  de termined as  1  and fo r  B  as  2 .

inc remented by  1  thus  i t  becomes 2 .

in teger  i s  conver ted  to  REAL and ass igned to  A(1)  and B(2) '

Thus  A(  1 )=B(2)=2.0

5 . 5 .  S T A T E M E N T  L A B E L S

In  order  to  ident i f y  a  s ta tement  a  name may be  a t tached to  i t .  Th is  name is  ca l led  a

s ta tement  labe l  and permi ts  one s ta tement  to  ie fe t  to  another .  A  labe l  i s  an  ident i f ie r
-  a  s t r ing  o f  le t te rs  and d ig i ts  beg inn ing  w i th  a  le t te r .  Numer ic  labe ls  a re  no t  pe t -

rn i t ted  in  th is  imp lementa t ion  o f  ALGOL,  The s t r ing  may be  o f  any  length  bu t , l i ke

any  ident i f ie r  they  must  be  un ique w i th in  the  f i rs t  12  charac ters  (see 2 .2) .  The labe l

p recedes the  s ta tement  and is  separa ted  f ro rn  i t  by  a  " : "  (o r ' . ) .  Mu l t ip le  labe ls  a re

permi t ted .

Examples :

L I !  Y  :  A * X  +  B * C  $
START:  5U [1X  :  O  5
S T A R T ; S U I i X :  O  $
L I :  L 2 :  L 3 :  L 4  X : Y  $

( 1 )  T h e

(2)  I  i s

(3 )  The
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A labe l  i s  de f ined by  i t s  ac tua l  occur rence and is  there fore  loca l  to  the  b lock  in  wh ich

i t  occurs ,  Of  course ,  each labe l  must  be  d i f fe ren t  f rom a l l  o ther  ident i f ie ts  re fe renced

wi th in  the  b lock ,  See Sect ion  8  fo r  fu r ther  d iscuss ion  o f  labe ls  and b locks .

5 .6 .  PUNCTUATION

Each s ta tement  as  we l l  as  each dec la ra t ion  must  be  te rmina ted  by  a  $  o r  a  ; .  In  a

compound s ta tement ,  a  $  p reced ing  the  END wou ld  be  redundant  and may be  omi t ted
( s e e  e x a m p l e  i n  5 . 4 ) .

The end o f  a  l ine  has  no  mean ing  as  punc tua t ion .  There  is  no  !es t r i c t ion  as  to  the
number  o f  ca lds  tha t  may be  used fo r  fo rming  a  s ta temef l t .  Spaces  must  no t  appear

wi th in  numbers ,  labe ls ,  o r  in  bas ic  symbols  (except  fo r  GO TO and REAL 2) .  However ,
spaces  must  be  used to  sepata te  ad jacent  symbols  composed o f  le t te rs  o r  d ig i ts .

Spaces  may be  used f ree ly  fo r  indenta t ion  o !  to  fac i l i ta te  read ing .

5 . 7 .  D U M M Y  S T A T E M E N T S

A dummy s ta tement  per fo rms no  opera t ion ,  I t  can  be  used to  p lace  a  labe l .

E  xample :

L I :  E N D
D 0  $


