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6.4 Complex

(SD 4.0.1) let complex operate
before all left after right
arg, Re,Im,: operate

before all left after right

represent

(SD 4.0.2) let

(SD 4.1.1) let
procedure ( ) structure(real: real, imaginary:

complex

real)
. structure (real: real, imaginary: real)
(SD 4.2.1) let i
procedure( ) (complex)

represent

. structure (real: 0.0, imaginary: 1 0)
(SD 4.2.2) let ()i
procedure ( real c ) (complex):

represent

gtructure (real: 0.0, imaginary: copy a'
(SD 4.2.3) let i()
procedure( real a ) (complex):

represent

structure (real: 0.0, imaginary: copy a)
(SD 4.3.1) let Re()
procedure ( (complex)a )real: (a[real: 1)
(SD 4.3.2) let Im( )
procedure ( (complex)a ) real: (a[imaginary:])
(SD 4.4.1) let ()~
procedure( (complex)a ) (complex):

represent

represent

represent

structure{real: copy Re a,

imaginary:-Im a)

(SD 4.5.1) let +()

procedure ( (complex)a ) (complex) : (copy a)

(SD 4.5.2) let O)+(0)

procedure ( (complex)a, (complex)b) (complex) :

( (Re a+Re b)+i(Im a+Im b) ) ,
procedure( (complex)a, real b ) (complex):

represent

represent

( (Re a+b)+i Im a ) ,
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procedure ( real a, (complex)? )(complex):

( (a+Re b)+i(real[mode a]0-+Im b) )
(SD 4.6.1) let —()

procedure ( (complex)a ) (complex) :

represent

( —Re a+i(—Im a) )
(SD 4.6.2) let ()—0) represent
procedure( (complex)a, (complex)b ) (complex) :
( a+(-d) ) :

procedure( (complex)a, real b ) (complex):

( a+(=6) ) ,

procedure( real a, (complex)) ) (complex):

( at(=H) ) '
(SD 4.7.1) let ()y=x()

procedure( (complex)a, (complex)d )(complex) :

( (Re axRe 6+Im axIm &)

+i( Im axRe b+Re axIm &) ) s

procedure( (complex)a, real 4 ) (complex):

( Re axb+i( Im axb ) ) ,

procedure( real o, (complex)d ) (complex):

( axRe b+i( real [(mode a]1IxIm &) )
(SD 4.8.1) let ()

procedure( (complex)a, (complex)b )(complex):

represent

represent

( (axb7)/Re(dxd™) ) ,
procedure( (complex)a, real 4 ) (complex):
( (Rea /b )+i(Ima /b)) ) s

procedure ( real ¢, (complex) ) (complex):
( (axb™ )/Re( bxb™ ) )
(SD 4.9.1) let ()t
procedure( (complex)a ) (complex):
( a /Re(axa~) )
(SD 4.10.1) let  ()7()
procedure ( (complex)a, (complex)s )(complex):
( exp((log a)xb) ) ,
procedure( (complex)a, real b ) (complex):

represent

represent
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( exp((loga)xd) ) ,
procedure( real a, (complex)b ) (complex):
( exp((log a)xb) )
{ (SD 4.4.1) 75 (SD 4.10.1) TEHRINK
WEDRRIZ, parameter a O (& real:, imagi-
nary: —part @) mode 135, }
(SD 4.11.1) let  abs()
procedure( (complex)az )real:
( V/(Re(@axa?)) )
(SD 4.12,1) let arg( )
procedure ( (complex)a )real :
(if Re a=0
then if Im a=0 then 0.0
else if Im a>0 then z/2

represent

represent

else 7 x3/2
else
begin let = be tan™!(Im a/Re q);
if Re a>0

then if Im >0 then x else ax2—2
else z+x
end)
(SD 4.13.1) let  exp()
procedure( (complex)a ) (complex) :
( exp(Re a) x( cos(Im @)+i sin(Im a) ) )
(SD 4.14.1) let log ()
procedure( (complex)a ) (complex):
( log abs a+i arg a )
{ arga, logalld, WALLTILO 27) 2L5. }
6.5 List Processing
(SD 5.0.1) let ,

represent

represent

operate before left

after , right

(SD 5.0.2) let . operate

before then, else, ,, «, =, =, =#,

=, * left

after . right

(SD 5.0.3) let
befor all left

(SD 5.0.4) let step

befor , left

car, cdr, list operate
after all right

operate

(SD 5.0.5) let unitl operate
after right
(SD 5.0.6) let while operate

before , left after right

(SD 5.0.7) let for operate
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before all left
(SD 5.0.8) let = operate
(SD 5.0.9) let do operate ’

after all right

(SD 5.0.10) let case operate
before all left

(SD 5.0.11) let  of

operate
after all right
(SD 5.1.1) % let
structure(zead: enproc nil, ¢ail: enproc nil)
(SD 5.1.2) ¥ let step be .
structure( from: enproc real, step: enproc real,

comma be

until: enproc real)
(SD 5.1.3) % let
structure(value: enproc real, while: enproc
bits) ~
(SD 5.1.4) % let
structure(head: enproc real, tai/: enproc nil)
(SD 5.1.5) % let
structure(head: enproc real, zail: enproc real)
(SD 5.2.1) T, T'eT t93.
let  (),()

procedure( T a, T’ b) reference:

while be —’

simple be

terminal be

represent

(enref structure(head: enproc a, N
tail: enproc b) )
(SD 5.3.1) let ().0)

procedure ( reference a, reference & )

represent

reference :
( enref structure(car: a, cdr: b) )
(SD 5.3.2) let
procedure( reference 2 )reference : o’

car () represent
( (deref a as structure(car: nil, cdr: nil) ) .
[ecar: J)
(SD 5.3.3) let edr ()
procedure( reference a )reference:

represent

( (deref a as structure(car: nil, cdr: nil))
[edr:] )
(SD 5.3.4) let list () represent
procedure( reference g )reference :
begin
if deref a match comma
then begin let s be deref a as comma;
sLhead: 1 (). list s[tail:] ()

end
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else a.nil

end
{ ai, az, -, as »5 reference-type D& X,
list a1, a2, yax |2 @1, @2.-casonil TH 3. }

(SD 5.4.1) let ()step( )until() represent
procedure(real, real, real)reference: (q, b, ¢)
(enref structure(from: enproc a, step:

enproc b, until: enproc c) )

(SD 5.4.2) let ( Ywhile( )

procedure (real, Boolean)reference : (q, b)

represent

( enref structure(value: enproc a, while:
enproc b) )
(SD 5.4.3) let for():=()do()
procedure( real g, real 5, effect name ¢):

represent

begin a:=54; ¢ end
procedure ( real name a, reference b,
effect name ¢ ):
( if deref » match terminal
then begin
let s be deref b as terminal;
a:=sLhead:1( ); c;
a:=s[tail:]( ); c end
else if deref & match simple
then begin let s be deref b as simple;
a:=s[head:1( ); c;
for a:=s[tail:]( ) do ¢ end
else if deref 5 match szep
then begine
let s be deref b as step;
let «, v be real;
a:=s[ from:]( ) ;
l: u:=s[step:](); vi=luntil:]();
if sign (u)x(v—a) < 0
then go to m;
c; a:=a+s[step:]( ); go to [;
m: end
else if deref 54 match while
then begin
let s be deref b as while;
a:=sl[value:]( );
1. if s[while:]( ) then
begin ¢; go to ! end
end
else if deref 5 match comma
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then begin
let s be deref b as comma;
for a:=s[head:]() do c;
for a:=s{tail:]() do ¢
end
else dummy)
(SD 5.5.1) TeT L95.
let ( Yelse( )
procedure ( reference a, 7 name b )

represent

structure(zhen: reference, else: enproc T'):
sturcture(then: a, else: enproc b)

(SD 5.5.2) TeT &75.
let case( )of ( )
procedure( integer a, (T else T)b )T :
( if I=a then b ) .
procedure( integer a, (reference else T)b )
T:
begin let / be entier a;
let x be b[then:];
let y be blelse:];
let = be sturucture (head:

represent

enoproc T,
tail: enproc T');
if i<0 then ()
else if deref x match comma
then begin
let s be deref = as comma;
if i=1 then s[head:]()
else case :—1 of s[tail:]( )
else y( )
end
else if deref x match =z
then begin
let s be deref r as z;
if i=1 then s[head:]()
else if ;=2 then s(tail ()
else y( )
end
else T
end
{ e, conen & d D type T THY, a OfEM i
Th-12ET5E, case a of ci,c2, -y caelse d
i3, I<i<n DX ¢, TH5THWNEE d £E

%Y 3. - }
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[HEH2 T2, ZOffiic collateral ai,az, -, a,
LW formula hiE#EINTVS. Zhiz ALGOL
68 TD collateral clause LM T ZEDTHY, a1,
az, -, a» %[FIRGIC elaborate 42 ¢ L4 &kT 5.
WEF 2 IROERDF T, standard declaration
ELUTHREIZED AN G C EICiRRENH D ¢ DB
TIIHEBE L7 BIE, 25 Uf: parallel 15 elaboration
ZOMOANTE I OB TTEH 5. 1
6.6 Mode
(SD 6.0.1) let constant, scale, precision,
exact, varying, mode
operate
before left after all right
(SD 6.1.1) TeT t943.
let constant( ) represent
procedure( T a )(procedure(T)T):
( procedure(T)T : (z)(copy a) )
(SD 6.2.1) let
procedure( real a )(procedure ((real)real):

scale( ) represent

( procedure (real)real : (z)(round(x/a)xa) )
(SD 6.2.2) let ( )scale( )
procedure( real a, real &)(procedure (real)

represent

real) :
( procdure (real)real : (x)
(if abs z<a then (scale &) (x)
else €copy a )
(SD 6.3.1) let

procedure( real e )(procedure (real)real):

precision ( ) represent
( procedure (real)real :(z)
( code{ pl:z, p2:a ) real:
core let Q< parameter;
let Wew(Q[pI:]);
let R—w(Q[p2:]);

let V<some real value such that
|V=WI<L(VI+|W)xR;

g(Q)—-Q’;
t(Q')real;
h(Q’)<HO0 [real];
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w(Q)eV;
=Q’
end of core !
(SD 6.4.1) let exact( ) represent

procedure( bits ¢ )(procedure (bits)bits):
( procedure (bits)bits : ()
( (x conc (size a)*0) up to size
a ) ) ,
procedure( string a ) (procedure (string)
string) :
( procedure (string)string : (z)
((x conc (size a)* filler) up to size a) )
(SD 6.5.1) T < {bits, string} +4 5.
let varying ( ) represent -
procedure( T a ) (procedure(7T)T):
( procedure(T) T': (x) ~
(if size + > size «
then z up to size q else
z ) )
(SD 6.6.1) T < {real, bits, string} L34 2.
let mode( )
procedure( T o )(procedure(7T) T):
( procedure(T) T : (x)
begin let y be copy a;y:=z;y end ) .
[#&EH 21RTid, bits, string, integer fJD zype-
conversion [l procedure 7} standard declaration
ELTREXNTWS. Zhdid, AMPD standard
declaration & LTEZ 20D, BHETHBDT, T
ZTidHmE L7,
AHTNZONTIZ, REEBISERHIL TN
10D, HEE LT, ~
1 fEX type © value BHREHAD LS 3.
2. BT string-type TOAWNETLICES 3.
3. string-type &{tiD type FE @ conversion [
213, ALGOL 60 [E#d formatted edit (indit)
EHET 5. .
TELELT, ChOESRIZIIWNBT2TFETH 2.1
(T 47 4 7 A 13 B =4})

represent



