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APL and AIgo!G;;]~ the cotre>:ponder~ce and Lhe di f ferences 
esp,::cially in ~.'.pp!i(:ations of grai.,h-analysis 

P.i.~J. Siero 

Leiden Un ivers i t y  Co~nputer Centre 
lhe ~e[~her] ~nds 

Abst ract .  

In th i s  presentat ion the ch<~racterist ics of 
both languafies w i l l  be presented° Typical 
features and f a c i l i t i e s  of Algol68 w i l l  be 
compared wi t l l  the most important Fac- i ] i t ies 
of  APL. Some other complicated features of 
Algol68 are considered and t h e i r  p o s s i b i l i t i e s  
for  app l i ca t ions .  
App l ica t ions  in the f i e l d  of graph theory 
have been coded for  the two languages. 

In t roduc t ion .  

In t h i s  lec tu re  a number of cha rac te r i s t i cs  
of APL and AlgoI68 w i l l  be t reated.  
Main Features of both langu~:ges w i l l  be 
considered; after~,:ards the charac te r i s t i cs  of  
both languages are compared. 
Much a t ten t i on  w i l l  be given to the types of 
datast ruc tures in APL and the complicated 
datast ruc tures of Algol68. 
APL operators w i l l  be compared wi th  Algol68 
operators~ the p o s s i b i l i t y  of  new operator 
d e f i n i t i o n s  in  Algol68 w i l l  be described. 
APL func t ions  w i l l  be considered and a t ten t ion  
w i l l  be drawn to Algol68 procedures wi th  
t h e i r  many p o s s i b i l i t i e s .  
A f te r  these considerat ions about the features 
of  the languages, app l ica t ions  are shown in 
the area of graph theory and numerical analys is .  

Par. I .  

The APL language, datatypes, operators,  
"~-n-E~C] ons. 

APL uses rectangular  datatypes fo r  a l l  dimen- 
s ions,  sca la rs ,  vectors ,  matrices and so on. 
The contents of the data can be of  the type 
numerical or  of  the type character. 
I t  is  not possib le to work wi th complex 
numbers. Up t i l l  now there are no implementations 
o f  nested arrays or mixed arrays. 
Working wi th  l i s t s  i s  ra ther  d i f f i c u l t .  I t  i s  
poss ib le to consider rows of a cer ta in  matr ix  
as elements of  l i s t s .  The las t  pos i t ion  in 
the row is used as a po in te r  to the next 
element of  the l i s t  (see f i g .  1). I t  is  
possib le to wr i t e  APL funct ions to delete 
elements of  the l i s t ,  to add elements, to 
f ind  the l a s t  element of  the l i s t .  
Of course there should be an agreement about 
the contents of  the po in te r  locat ion of  the 
l as t  element. I t  is  also possib le to re fer  
from one matr ix  to another, 

f i g .  i 

The operators in APL make use of the nomml, 
scal~F-T,~-T~c and monadic funct ions +, -~ x 
. . . .  the resu l t  is  again a funct ion.  
~or instance: 

a~ A ~- 4 3 7 
+\A gives 4 7 14 
xkA gives 4 12 84 

( \  is  the scan operator) 

b. M~- 2 3 p 1 2 1 2 1 2 
M+.xA gives 17 25 

(. is the inner product operator)  

There are three more operators,  namely: reduction, 
axis and outer product. 
There are a great number of  p r im i t i ve  funct ions 
in APL (look at the keyboard of  the termin~s~--  
and moreover there are so ca l led  defined 
funct ions.  The p r im i t i ve  func t ions ,  as the 
defined func t ions ,  are n i l a d i c ,  monadic or 
dyadic. They are working on the APL data 
s t ructures and the resu l t  is  also a data 
s t ruc ture .  Sometimes tile APL funct ions do not 
have an e x p l i c i t  resu l t  ( n i l a d i c ) .  
At the end of t h i s  review the p o s s i b i l i t i e s  
of jumps and labels have to be mentioned. 

Par° 2. 

The language Algol68, datatypes, operators 
T6TE~ ons. 

Before ta lk ing  about these features i t  should 
be mentioned that  APL is  an i n t e r p r e t e r ,  and 
a t imesharing tool wi th many p o s s i b i l i t i e s  of  
conversational use. For instance funct ion 
ed i t i ng  can easy be done from at the terminal .  
Algol68, however, is  a batch app l i ca t ion  and 
i t  has a much wider range of p o s s i b i l i t i e s .  
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]i;o i~.(,tal..'o~, of  t}ir~ A..GOL]SC (:o:!:,:,](,r of  
C~:m)~idqe i!; u:.ee, , ,~., sp'.~bo]~ are w r i t t en  
W'ith OIiQ dC!l:e~i~} i~1 froF~k Of t}i::ii~, 

Irl Algol68 there {ire many [~os~i! : , i l i t ies of 
dot.',, ..'~i~'u::: ...... ~,~L.<.,, look. at the fo ]o : . '  n{ 
d e c I a i'~ t ] o n : i  
F i r s t  one has rectanguia;," datai.ypes, /o r  
i~mta.~ce: ' i n t  n; 

' loc  (1:5)  ' i n t  m; 

exa: p e m:=(2;6,3~4~i ) ;  
in Algol6S n.~mer, c la tu re  th i s  is ca l led  'row 
' o f  ' i n t  
' l oc  s~,,a_ fo r  local  declarati@~. 

' l oc  ( ! : 3 )  'char a; 

" ' ) " ,  "q . . . .  r" )" example a;=( ~ , 
th is  is ca l l ed  'ro;~ ' o f  'char  

' l oc  ( 4 : i 0 , 3 : 8 )  ' rea l  x; 

th is  is ca l led  'row 'row ' o f  

There are o ther  p o s s i b i l i t i e s  to use non- 
rec tangu lar  datatypes, fo r  instance 
( ( 1 ~ 2 , 3 ) , ( 4 , 5 ) , ( 6 , 7 , 8 , 9 ) ) ,  in A l g o 1 6 8 t h i s  is 
ca l led  'row ' o f  'row 
More examples can be made by using s t ruc tu res  
fo r  instance pu t t ing  an in teger  and-a-]:e-ai - -  
together  in 
' s t r u c t ( ' i n t  a , ' r e a l  b) s t ;  see f i gu re  2. 

st  

_ _ _ 3  . . . . . . . . . . . . . .  

' i n t  !°l 
! 

' r ea l  

,rU 
f i g .  2 

Or i f  one wants to adminis ter  names, ages 
and weights.  

' s t r u c t  ((30) 'char name, ' in t  age ,weight)u;  

Looking at the example of  the in teger  and the 
rea l ,  you sometimes want to combine more 
in tegers  wi th  more reals,  fo r  instance 
( ( 3 , 2 . 1 ) , ( 4 , 3 . 2 ) , ( 6 , 8 . 7 ) ) ,  th i s  is  ca l l ed  a 
'roy; ' o f  ' s t r uc tu res  in Algol68. 

Another important Algol68 not ion is the term 
mode; there are standard medes,as i n t ,  r e a l ,  
bool.  
The programmer can make his own modes,as 
'nlode ' n e w = ' s t r u c t ( ' i n t  a , ' r e a l  b) ;  and 'mode 
' n o d e = ' s t r u c t ( ( 2 )  ' i n t  name, ' r e f  'node 
nex t ) ;  

k 

]hi~: is c:~ ~ " " " .,. , ~u ar ..~>: decla."~tior~ 'no4e 
Lpcear~ 1.o tLe r i g h t  and to tiie l e f t  .:,~: the :: 

:~:: de{: init io~l of mode 'node ca~ be used in 
i i s !  processing]. 

E e r  i n S  ta,q. CO : 

' ~lode a : = ( 1 7 , n i l ) ;  
'no..'le b : : : ( ! 9 ~ n i l ) ;  
next 'o f  a:=b; 

g i yes 

f i g .  3 

a b 

I 17 I r - -~  1 o ',,.',I 

In Algo]6S there i.~ a p r i n c i p l e  of orkhogonal iLy 
of  l]lo#es and progrsiP.,lerS ca.i] co~]struct new 
modes out of  already e x i s t i n g  mgdas. 

2 . 2 .  

The normal operators + , - , . . .  between scalars 
can be expanded, to work wi th more complicated 
data s t ruc tu res .  
An example can be given by the operator  + 
working between two rows, having as a res,~iL 
a new rOW: 

'OP + = (()'REAL A,B)( )'REAL: 
'BEGIN 
'LOC (1: 'UPB A)'REAL SUMR; 
'FOR I 'TO 'UPD A 'DO 
SU~,iR ( I ) :=A( I )+B( I ) 

'OD; 
SUHR 'END; 

Some remarks about the coding: 
The operator  + has two parameters of  the type 
'row ' o f  ' rea l  and the resu l t  is of  the same 
type, th is  is  a so-ca l led  dyadic operator .  

'row ' o f  can be coded as ()  
In the d e f i n i t i o n  of  the operator  + a local 
dec la ra t ion  of  a 'row ' o f  ' rea l  is present ,  
namely the d e f i n i t i o n  o f  surer. There is  also 
a loop clause. No f u r t h e r  dec lara t ion  of  the 
var iab le  i is needed, because i appears j u s t  
a f t e r  FOR; th i s  is  an Algol68 ru le .  
'upb is a standard Algol68 opera tor ,  which 
gives the upperbound of  an ar ray ,  there is 
also an operator  ' lwb f o r  the lowerbound of  
an array. 
I f  the use of the scan operator  of  APL has to 
be demonstrated in-h-Tgo168, you can do so as 
fo l lows f o r  the case +\ (app l ied  to a 3 by 3 
ma t r i  x) : 

'OP 'SCAN=(( , ) 'REAL A ) ( , )  'REAL: 
'BEGIN 
'LOC (1 :3 ,1 :3 )  'REAL SUMM; 
SUMM(,i):=A(,1) ; 
SUMH(,2) :=A( ,I)+A( ,2) ;  
smm(, 3 ): =sums( ,2 )+A(, 3) ; 

SUMM 'END; 

Remarks: there  is one parameter  in the operator  
scan, the parameter and the r e s u l t  have both 
the type 'row 'row. 
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A ( , i )  mucu~s t!~{~ f i r s t  (:olu~ul oF ?~, 
lhe + oi:,erato;,-in the (.,~x~i>.~tor S(:A~; is the 
j u s t  r ~,'~I,:`' . . . . . . . .  eperatoi ~ -,- A~ oth~,r eye, In can 

d e f i n i t i o ~  of an opeYator x. 
Also the s{:(:c.{l<:1 e;<a:@le of par'. 2, th~ ~;;uIti- 
p l i ca t i on  of a , . a~ i x  wi th a vector ci:n be 
done in Algol6~. 
See ;'eference I .  

2.3. 

Procedures in AIgo168 giw~ ma~W p o s s i b i l i t i e s ;  
Tif-~:G:~L-(i-EJe, there are s ta~Caid procedures 
and user w r i t t en  procedul'es, lhe l~Yo(:ed,ues 
ar'e working with datast ructures and the i r  
resu l ts  are datastructures as wel l .  One can 
ca l l  th is  t!ve t r a d i t i o n a l  use. Ti~ere are many 
other p o s s i b i l i t i e s  to nl~nipulate wi th procedures, 
in the same way as one can work with in tegers,  
characters ,  etc. 
One can construct  ro',vs of  procedures, procedures 
wi th outer  procedures as pa~°a~;eters. 
There is much resemblance bet,:teen the working 
of  operators and procedures in £Igol68. A 
dyadic (monadic) operator can be compared 
wi th a procedure with two (one) para!i ieter(s). 
In the case of operators .'~o;~ever, one often 
has to take care of p r i o r i t i e s  i f  the same 
operator is  twice defined fo r  d i f f e r e n t  
da tas t ruc tures .  

Some examples of procedures: 

(a) 

The procedure MEMB decides i f  an integer Q 
belongs to an array P or not:. 

'PROC ~.:EMB=(( ) 'INT P, ' INT Q) 'BOOL: 
'BEGIN 'BOOL FOUND:= 'FALSE; 
'FOR 1 'FROM 'LWB P 'TO 'UPB P 'WHILE 'NOT 
FOUND 
'DO (Q=P(1)/FOUND:='TRUE) 'OD; FOUND 'END; 

Remarks: the parameters are a row of  integers 
and an in teger ,  the resul t  is of  the type 
bool ean. 
In this example there is again a so-called 
loop clause: 

(Q=P(1)/FOUND:='TRUE) is an abbreviation of 
' IF Q=P(1) 'THEN FOUND:=TRUE 'FI  

This is a so-called conditional clause. Loop 
clauses and conditional clauses are examples 
of the working of the control structures in 
Algol68. 
There is much more to say about i t ;  i t  has to 
do with "ranges and reaches" and the scope 
and a v a i l a b i l i t y  of i d e n t i f i e r s .  

I f i n i s h  t h i s  chapter w i th  another example of 
an Algol68 'procedure COMPR which uses the 
procedure MEMB. 
The procedure COMPR has two parameters, an 
in teger  array and an in teger .  The input  array 
P has been f i l l e d  with non zeros in the 
beginning and zeros at the end. The result  is 

d u p l i c < t t e s  (;',: l~(Jt~ ~oi 'OSo 

b ) 

'Fi.~OC CO:4r'K=(( ) ' IN l -P ,  kE:i ' l i lT d)( ) 

!;EGi;i 
'LOC ( ] :  'UPB P) '!HT il; 

a ; - -~  ; ~l(l):=p(1); 
'FOIL I 'FRO:.I 2 "i0 'UPI~ P 'DO 

' IF Ii£[HD(!':,P(1))='FALSE "I-HEH O:=J-l]; 

'OD; 
H 

' END ; 

' ] H T : 

r~eil~8. Fit : 
The nt:~:ber of elements # 0 in the resu l t  is 
del ivered by the parameter j ,  in the proced!ire 
heading th is  has been coded as 'REF 'IN-[ J, 
which means to be a po in ter  to an in teger  
value. 

P a r .  3. 

Appl icat ions of APL in the area of graphs. 

-[here are so:~:e programming languages which 
have been developed to be su i tab le  for  graph 
It.an i p ul a t i  ons. 
But also APL seems to be a nice language for  
these purposes. 
As an example I mention the fo l lowing app l i -  
cat ion. 
In a connected graph G with ~t least  one edge 
one can f ind a closed Eulerian l ine  i f  the 
degree of  each of i t s  ver t ices  is even. A 
closed Eulerian l ine - or Euler path - is a 
closed l ine  which contains a l l  the edges of 
G (a l l  l ines are walked through one and only 
one t ime).  

Example: 

2 5 8 

f i g .  4 

I f  we s t a r t  at vertex 2, we can f ind the 
fo l lowing Euler path: 

2 6 3 4 9 6 7 5 8 7 9 8 4 6 5 2 3 1 2 ,  

using 3 APL funct ions namely COMP, EULER and 
PATH. 
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]he g~,-,,p}~ G can be rei.,~usented by the fo] lov: ing 
- ~ ' ' " i i O .  t r i  ,", d(~ja~ ,: ,~y ZA.: 

01 I000000 
10 i0] ] 0 0 0  
110101000 
00!00101i 
0 i000 i ] 10 
011110101 
D O 0 0  1 I 0  1 1 
0 0 0 1 1 0 1 0 1  
0 0 0 1 0 1 1 1 0  

By means of the func t ion  C0~IP one can decide 
i f  the graph is connected or not ( in  our case 
the answer is yes) .  ~A has to be converted to 
a so ca l led adjacency l i s t .  ]n our c~se th is  
l i s t  consists of:  

2 3 
I 3 5 6 and so on. 

In the func t ion  COMP th is  inform~,tion has 
been stored in the matr ix M in i~ special way. 
With a wel l  known algor i thm you can see i f  
the number of compoLmds is  ] or not. I f  so 
and and the sum of every row (or column) is 
even, the func t ion  Euler and Path are necessary 
fo r  time ca l cu la t i on  of  an Euler path, s ta r t i ng  
w i th  a ce r ta in  ver tex .  
The funct ions Euler and Path (the l as t  one is 
recurs ive)  have been wr i t t en  in APPENDIX A. 
The func t ion  COf,IP, which checks fo r  connec t i v i t y  
o f  the gr~ph, fo l lows:  

[ : ]  
[ 2 ]  
[ 3] 
[ ~ ]  
[ s ]  
[ 6 ]  
[ 7 ]  
I s ]  
[ s ]  
[ l o ]  
[ . i i ]  
[ 1 2 ]  
[ 1 3 ]  
[ 1 4 ]  
[ i s ]  
[~ ( , ]  
[~7] 
[~] 
[~] 
[ 2 0 ]  

vco:.:P[ []] v 
v coo,uP ZA;17;V;M;T;C;FL 

IS THIS GRAPH CON?IFCTED? 
m VERTICES ABE COLLECTED 
R Ill Z A~]D 0 
N÷L 
M + ( ( I + p Z A ) , 1 0 ) p 0  

LOOP:FL÷ZA[ ; N ] / I 1 ¢ p Z A  
[j[::; i + /(FL>Z]) ]÷(I:L>{}) /FL 
~( (],;.-N+ l ) ~l +p ZA) /LOOP 
El> -  0 
T÷::+ 
C+L+T 
V+", 1 

ATRY TO ADD TO VECTOR V 
P1 :~( ( V[I¢] (C) =l )/LL 

C+C, V[ i~] 
V<-V, (,(:,:[ V [ l : ]  ; ] : o  ) I:.;'[ v [ t : ]  ; ] ) 

LL :-~( ( ( : I < - N + i ) : ] T ) ,  T=O V ) / P 1 ,  P2 
m .TF SO:!ETttIi:G ADDED, ADD :lORE 
T+p V 
+PI 

[ 2:1] }:~2 : : :~1  
[ 2 2 ]  ~:-~-( ( ( ~ < C ) = i ) , (  + / ( :~ : [ : : ; ]~ : ! , ' )  )> ~ ) i :~ ,A  
[ 2 3 ]  ]{ ' : -~(( ( N . - ~ ' + ! ) ~ i + p T ,  A ) , F L , : ; : ~ ) / B . C ( ?  
[2 -q ]  :~]]" 2: ] .= i  (;0 :]'0 Z~2 TO :;}./~" ktO}?E 
[ 25]  PZ<-o 
[ ? e6 ] -,-::'2 
['>'; ] Jl : .  L - - !  

[ 2ii.] Y+Y, ( ( : : [  :1; ] : o ) / : f [  ::; ] ) ,  ~!~ 
,r 2 ~:I C~-C, ( (,TF L'; ] :a ) /kq  .~'; ] ) ,  :: 
[ 3 0 ]  -,2 
[ 3 1 ]  C O : Y ~ - ( ( I ! ~ V ) = ~ o V ) / V  
[ 3 2 ]  n CO~#PRES~-TiON OY VECTOR 
[ : } 3 ]  - , ( ( ~ V ) < L f p Z / . ) / L  
[34] ' G~'AP:: IS COH:.:ECTED 
[ 3 5 ]  -~0 
[ 3 6 ]  L : 'GRAPI I  I S  DISCO#3UTCT2'Z) 
[ 3 7 ]  .~0 

V 

Par. 4. 

Some examples of the use of  ALGOL68. 

In connection with par. 3 we can t ry  to make 
a program to ca lcu la te  the connec t i v i t y  of  a 
graph in Algol68. 
In fac t  our program w i l l  do the same as the 
func t ion  COMP in APL. 
We make use of  the procedures COMPR and MEblB 
of par. 2 and the procedure MEMBC and TRANSF 

(a) TRANSF is a procedure which t rans fers  
the matr ix  ZA (see par. 3) in a special  
Algol68 s t ruc tu re  ca l led  MATR, th i s  has 
to be coded in the program wi th a so 
ca l led  mode dec la ra t ion :  

'MODE 'MATR='STRUCT((I'UPB ZA)'REF() 
'INT ADL, ( i : I 'UPB ZA)'INT IN); 

This s t ruc tu re  consists of an adjacency 
l i s t  of  ZA (ca l led  ADL) which has the 
type 'ROW 'OF 'ROW and an in teger  array 
(ca l l ed  IN) which t e l l s  us, how many 
elements there are in each row of  ADL. 
The coding of TRANSF has been put in 
appendix B 

(b) In the program i t  i s  useful to have a 
procedure MEMBC which looks l i k e  the 
procedure MEMB, the input  parameters are 
the s t ruc tu re  MATR from above ( i t  is  
poss ib le to use MATR as input parameter) ,  
a row of in tegers R and an in teger  Q. 
MEMBC-makes use of MEMB. memb. The 
resu l t  is a boolean. MEMBC examines i f  
the row Q of  the ADL par t  o f  MATR has 
something in common w i th  a Certain row 
of integers R, 
The text of MEMBC follows: 
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I,,,0,, 1,,.Lt.,,C-.( 'HATP, P,( ) ~[;[ R , llqT Q) 
' BOOL : 
' ~:';:n" ,' ,~pr F r,'.!:"D ::[:Ai.SI-" ...... ~h ,JOL ......... : ..... 
'LO(:(]: (If.: 'OF P)(Q))  ';:'a-I i'14; 

'FOR I 'TO (!H 'OF P)(O) '~;:) 
f<(;):=(ADL ' < -  p)(:~)(I) '<.~; 

'FOR I 'fEO:,1 'L~.;B R 'tO 'UPB I:< 
'~,;H i!_E 'r~OT !:o~;:;~} 

'DO (HEbIB( PN ,R(I ))= 'TRUE/FOU~iD: =~ "TRUE) 
'OD; FOUhD 'EhP,; 

Nov; the codinq of the m~in program ca l l i ng  
IEAf<SF, ]':,7~fis~~;nd ~ ~-7-::J'i':~~T-:~ -;:" or,let p.o ....... J ~  fo l lows.  
The input to the program is cer ta in  matr ix  
ZA, as in par. 3. Comments have been placed 
bet:ween 'CO and 'CO. 

'CO FIRST T}IE DECLARAT]ONS 'CO 
'LOC ( ] : 9 , 1 : 9 )  'iNT ZA; 'INT Q,J; 
'LOC (1:40) 'INT COLL; 'LOC (1:80) 'INT 
TOTAL.; 
'CO ~HE ADJACENCY LISTS ARE PUT TOGETHER IN 
TOTAL 'CO 
'CO lHE LENGTH OF THE ARRAYS COLL AND TOTAL 
ARE NOT QUITE PREDICTABLE 'CO 
'MATR Mi:=TRANSF(ZA); 
'FOR I 'TO 40 'DO COLL (1):=O 'OD; 
'FOR I 'TO 80 'DO IOTAL(1):=O 'OD; 
'INT T:= I ;  'INT COLLC:=O; 'INT CNT:=O; 
'INT VL:=O; 'INT M:=I; 
TOTAL(i):=1; 
'CO WE NEED THE COUNTERS COLLC AND CNT TO 
KNOW HOW HANY 'CO 
'CO ELEMENTS OF THESE ARRAYS HAVE BEEN FILLED 
WITH NON ZERO 'CO 
PART1: 
'CO TRY TO ADD SOMETHING TO TOTAL 'CO 
Q:=TOTAL (M); 

' IF MEMB(COLL,Q)="FRUE 'THEN 'mOTO LL 
'F I ;  'FOR I 'TO (IN 'OF M1)(Q) 'DO 

'CO SEE REMARK 1 'CO 
IOTC=TOTC+I; 
TOTAL(TOT):=(ADL 'OF M I ) (Q ) (1 ) 'OD ;  

'CO SEE REMARK I 'CO 
COLLC:=COLLC+I; 
COLL(COLLC):=Q; 

LL: M:=M+i; 
' IF M<(T+i) 'THEN 'GOTO PARTI ' F I ;  

and so on . . .  

Further comments. 

Remark I .  

With the f i e l dse lec t i ons  ADL 'OF and IN 'OF 
the two parts of  the s t ruc tu re  'MATR M1 can 
be used in the program. 

Remark 2. 

As y o u  s e e ,  a number of  loop clauses and 
condi t ional  clauses have been used in the 
program. 

Re~ark 3. 

In APL there are p r im i t i ve  funct ions for  
~,~. ,~e.t~.,,p and simple operations to ,~ 
r id  of: dupl icates out of a ro,,v. You can 
ea!; i ly increL~t;e the length of a vector by 
catenation, lu AlgolS8 you should declare 
er~ough space in advance. 

Concl usion. 

In th is  paper r.-.ain features of APL and Algo]G8 
have been considered. 
APL is a nice language with many p o s s i b i l i t i e s  
and easy to lear~. There are many appl icat ions 
in the f i e l d  adl;~inistration (databases), 
graph steory and other areas of mathematics. 
In numerical mathematics appl icat ions in the 
f i e l d  of  series and polynomials are well  
known (see reference 2). 
In administ rat ion i t  can be used fo r  a l l  
kinds of data-analysis and reduction including 
report  w r i t i ng .  
In graph theory the use of matrices with ones 
and zeros give many p o s s i b i l i t i e s  to use 
p r im i t i ve  funct ions.  

Other large i t e r a t i v e  ca lcu la t ions  might be 
possible but may give performance problems. 
Two disadvantages of  APL are well  known, the 
lack of  control s t ructures and the r es t r i c t i ons  
in the use of funct ions.  Functions with more 
than two parameters are not permit ted. 
Algol68 is a batch language with many too ls ,  
i t  takes much more time to learn than APL. 
I f  small reports are necessary in an environment 
of  indust ry  or admin is t rat ion one should 
prefer  APL. For appl icat ions in the sense cf 
par. 3 and par 4, you can see tha t  the use of 
APL gives quick r esu l t s ,  you don ' t  have to 
construct  so many subroutines as in Algol68. 
Algol68 is not be t te r  than APL i f  small 
ca lcu lat ions in the f i e l d  of  numerical analysis 
are required or  in special areas as calculat ions 
with ser ies and polynomials. 

For complex ca lcu la t ions Algol68 might be 
be t te r  than APL. Also in the case of complicated 
datastructures Algol68 is f avo r i t e .  I t  has 
many too ls ,  and the programmer can construct  
his own as needed. 
However, i t  is  a question i f  programs wi th 
complicated datastructures are e f f i c i e n t .  
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Appendi x B.. 

'PROC TRANSF=((,)'iNT Y)'MATR: 
'BEGIN 
'LOC 'MATR M; 
'LOC (I:i'UPB Y)'INT INF; 
'LOC (i:i'UPB Y)(I:iO)'INT INTR; 
'FOR N 'FROM 1 'TO i'UPB Y 'DO 
'LOC 'INT J:=O; 
LOC (I:i'UPB Y)'INT PN:=Y(,N); 
'FOR I 'FROM (N+I) 'TO 'UPB PN 'DO 
' I F  PN(1)-'=O 'THEN 
J :=J+ l ;  I N T R ( N ) ( J ) : = I  'F I  'OD; 
INF(N):=J 'OD; 
'LOC ( I 'UPB Y)'REF( ) ' INT  W; 
'FOR N 'TO i'UPB Y 'DO; 
W(N):='LOC ( i : I N F ( N ) ) ' I N T  'OD; 
'FOR N 'TO I'UPB Y 'DO 
'FOR J 'TO INF(N) 'DO 
W(N)(J):=INTR(N)(J) 'OD 

'OD; 
IN 'OF M:=INF; 
ADL 'OF M:=W; 
M 
'END; 


