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Reasons to read this Report 

Firstly, here are four good reasons to not read any further: 

(i) You do not know/use the MC ALGOL 60 system [3,5,6]. 

(ii) You prefer the more precise and complete description of CDC ALGOL 60 

to be found in reference [2], which is available from: 

Ir. H. te Riele 

Mathematisch Centrum 

telephone: 947272 (ext. 40) 

(iii) This Report is incomplete and may contain errors because the SARA 

computer does not arrive until 1 November (1 December is the accep

tance test date) and, furthermore, a new version (4) of CDC ALGOL 60 

will be released the first quarter of 1973. 

(iv) You will use and trust the "ALGOL-Conversie Programma XS CDC" 

translator to automatically convert your MC ALGOL 60 programs for 

the SARA computer. In this case, contact either H. te Riele (address 

above) or: 

Ir. R.F. Veldhuyzen van Zanten 

SARA (Kamer OE23) 

de Boelelaan 1105 

Postbus 7161 

Amsterdam-Buitenveldert 

telephone: 485428 

for details. 

Next are two good reasons to read on: 

(1) You know/use MC ALGOL 60 and now want to learn some CDC ALGOL 60. 

(2) You used the "ALGOL-Conversie Programma XS CDC" translator and: 

(a) it did not completely translate your MC ALGOL 60 program; or 

(b) the translated program now runs too slow or requires too much 

memory; or (c) you want to understand what it did to your MC ALGOL 60 

program;. or (d) you do not trust it. 
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Man or boy? [Knuth 1964 and van der Poel 1972] 

A good test-program (for recursion and recursive non-locals) to deter

Illl.ne whether an ALGOL 60 compiler is a "Man" or a "Boy" follows: 

begin integer procedure A(k,x1,x2,x3,x4,x5); 

value k; integer k,x1,x2,x3,x4,x5; 

begin integer procedure B; 

end 

begin k:= k-1; 

A:= B:= A(k,B,x1,x2,x3,x4) 

end· __ , 
if k<O then A:= x4+x5 else B 

end· __ , 
print (A(6,1,2,3,4,5)) 

The correct answer is 28; now both MC ALGOL 60 and CDC ALGOL 60 output 

28, so they q_ualify as "Man-compilers". 



ALGOl.-6t' 0.0) 

00** 11 BEG!N1111 INTEC.Et'l 1111 PROCED1J'lE 11 A(K,Xl',X2,X3,X4,XS)l 
11 VIILUE"Kl 11 JNTEGfR"K,Xl,X2,X3,K4,X51 
1113EGIN11 11 INTf(;fR1111 PROCFOUfU' 11 1'H 

11!-lfr;1 N"": =K-1111 :::B :=A <K ,R,x 1 ,x2,X3,X41 "END"; 
11 TF"K 11 NO T GRF..A TFfl 11 0"T>iEN"A: =X4+X5 11ELSE"B 

~ -"f:N0°1 

ALGllL-M 

11ENO" 

LIN!: 
L!IIIE 
LINE 

1)UTREAL(6l ,A!n,l ,2,3,4,5) I 

FINIS GEN.NY EOR-CARO 

(3.0) 

0 
1 
7 

XXALGOL 

PROGRAM titA!NS 
PMI\A~AN ENOS 
SOURCE OECK ENDS 

(M£5SAGU 
(MF.SSAGf) 
(MESSAGE) 

THE FOLLOWING CONTROL CARD OPTIONS APE ACTIVE 

13,13 HR,S · PAGE 

02/011/72 13,13 HRS PAGE 

F,L,X 

COQE :,.,AP 13 0 14,0S. NORMI\L ---- -· CONTROL... --- ·- -00010/J- · 012011> - 007AH, 00~200 
---TIME~--LOAD MOOE --Ll--L2-----TYPF.•--------------USER---••---CALL•------••---•FWA LOAO•-LWA LOAO•-BLNK COMN••LENGT~--
FliA LOAOER---03f>77l -·FWA .. TAHLE5--- 035?4!----- · -- -------, .. --.. ·---•--·-· · ---- · ... --- · 
-PROGRAM---•AOD'lESS• ••LABELEO-••COMMON~-
Xl\ALGOL 000340 OATA 000100 
ALC.ORUN 001:.140 DATA 000100 

AL,;LtlOO 00Jh56 
ALGL~04 007103 
----UNSAT!SF!EO EXTERNALS-••--

CHANNFL•~O•INPUT,PRO~R 
CMANNEL•6l=OUT~UT,Pl36,PP&O,R 

•Z.8000000000000"•001 
END OF ALGOL RUN °V3 •. 0" .. 

02/011/72 +GRONINGEN SCOPE J.3 SU~ 279 ~4/01/12 
l3 ■ 13.§d.V~LDH6L ~- -
llol3,S~.VELDH,NA9500, VELOHUYZEN·VAN ZANTEN 
13.lJ.51'1,!\LGOL ■ · -,· · --~=-,c·cc·, .-, 
13,!J.~4.FILE' OPENED•--OUTPUT 
lJ.14.0l,FlLE OPENED-•-LGO 
13.14,0?. 0 21R 
1 J, 14.o?.u;o. 
13.}4.0h.CP noO.]J? SFC. 
ll,14,0h,PP OOh,Otth ~re, 

DATA 
DATA 

000100 
000100 

PEFE"11:NCES 

.i:=-



020872• 24 A 2458V,4 JACKALANEN 1 

A2458V,4,JACK ALANEN 

'BEGIN' •COMMENT• MAN OR eov (ANSW!R = 28) ~ROM VO POEL, PAGE i,22;31 
1 1 1NTEGER 1 'PROCEDURE• A(K,X1,X2,X3,X4,X5)l . 
2 1 VAL.UE 1 Kl 1 1NTEGER' 1<1 
3 '!IEGIN 1 1 INTEGER• •PROCEDURE• Bl 
4 •BEGIN' 1<:=K-11 A1=e:aA(1<,A,X1,X2,X3,X4l .'END 1 J 
5 'If'' KSO 1 THEN' Al=X4+X5 •ELSE' !I 
6 'END• l 
7 PR!NT(A(6,1,2,3,4,5)) 
8 'ENO' 

020872" 24 A 2458V,4 JACl<AL.ANEN 

•28 

020872• 24 

0 
160320 

99 

A 2458V,4 JAC~ALANEN 

1 
160320 

11~9 

25 

2 

3 

V1 
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An example program 

To demonstrate that many valid MC ALGOL 60 programs are (even after 

using the CDC character set) illegal CDC ALGOL 60 programs, an example 

program follows. Almost every line in the CDC ALGOL 60 version contains at 

least one syntax or semantics error relative to the MC version. These 

errors will be explained in later sections. 



~ 

ALGOL•C>O 13,0J ···-· - 01:!/UtV fc 

oo•• TESTI 11 '1EGIN" 11 REAL 11 REAL" Y1EPS1·· 11 INTEGEH 11 NI .. 
"Pf<OCEIJUHt. 11 OUTPUT (Jll; "dl:.<,!N" NLCttl PH!NT (JI) "ENU"I 
11800LEA"l 11 "ARr'<AY 11 B!/l:t,000001)1 ·"INTEGER". "ARRAY" A(/1:3,1:2/l, 

El/1:Ju/ll 
11 PH0Cf'il\.!r'<I:" !H!NToIH "INlFGl:.R" !NT.II J:=INTl 

14,15 HI-IS 

••~~~C~!,u~~•• ~><A,~,c.0,~,~,u,H•l•J•K•L,~,~•o•~•u,~,s,T,u,v,w,x,v,z, 
Al,riloC!,Ol,El•Fl,Gl,Hl,Jl,Kl,Ll,Ml,Nl•Ol,Pl,l)l,Rl,Sl,ll•Ul•Vl,~l•Xl, 
Yl,Ll,Ac,~c,Cc,Uc,l:.c,Fc,Gc,H2,lc,Jc,Kc,Lc,Mc,Nc,02,t->cJUC1H2,S2•fc, 
uc,vc,w2,~c,Yc,ZtJ: 

"VALUt." z2; "L,-dt.L" z2; 
10"* 11 !Nltbr:H11 A: 

Wl:~L y::u; I 
EPS:=o: 
Ht.AL r:=l,cJ4"4001 OUIPUT (Wt.ALY); 
t.PS:="--.Oul OU I PUT ltPSJ; 
3'il: N:=cl 
Q(J,e,,•,)I Oul>'UT(r,n: 
>'1-11"11 H XT ( 11 ("ME:.SSA<,t."J 11 ): 

E.1/2/):=N:=ll"f◊N" r.(/i</):::o "WH!Lt: 11 IHIU "U◊" N:=iv+l: OUlt->UT(t.(/c/))1 
lO** PH(NT (LN(O) H t->1-i!NI (St,Hl (-.l)): 1-'RINT ("•700): PRINT ("7UU); 1-'W!Nl (l/OJ; 

~(/0,3iJ ::::u: 
H(r·~t)II 

FINIS GtN,rlY 1:0~-CAHO 

· PAGE 

--:J 
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~LbOL-bP -- ·--13 ■-0} :rF.ST·-" --.c..',.cc=='·-'- -C.-=...c-"--'.-~=-~ · -08-:~~i12:-'. -14~15 Hfo!SC:.0'.·-=~- 0 ---PAGE· ·· l 

LINE 
L!"lt. 
Lil-iE 
LINE 
LINE 
LlNt. 
Lll,E 
L11,E 
Ll"-E 
L!IJI:. 
LINE 
L!Nf. 
LINE 
LHiE 
LINE 
LINE 
LINE 
L]r,£ 
LIM:'. 
Ll'•E 
Lil-iE 
LlHE 
LIN!:. 
LI;,,t: 
Ll'•E 
Llo'1E 
Ll'•l 
LINE 
L!t;t 
LINE 
Ll'•E 
LINt: 
LINt: 
LI:,E 
LINE 
L 1;,t: 
LIN!:. 
Ll!'.t. 
LH,t:: 
LINE 
l.lM:: 
Ll!sl:. 
LINE 
LINE 
Lil,E 
L!Nt 
LINt. 
LINE 
LINE 
LINE 
LINE 
LINt: 
LI"<E 
L!Nt. 
Lli,E 
LINE 
LINE 
LINE 

- 0 -'-···-· '-'·' ··"--'--·p1-10(,HAM · 1-!"-'G TNS' · __ :=, ·. (Ml::SSAGE )-·-·.··'"-'----:.c,·..:.0...,0....c·cc..._ __ _c. __ ._F'- - -' -----''·'"------ · 
i:!t!- ,-,-·-··--c-··-Pt-!\/Gt-!A!'lENU~ ···· -··----·(Mt.S~Abl:.l --.:,.--c·c-=-.---.,-.c-c-,=:.··.· l-c·-·,- · 
22 · · --- · S◊U><CE DECK Et~OS - · - ( "'1f..SSAGE l ·-· -·-.. · ' - -'- '·· 1 

l OtCLA><AT!ON MISSING FUR •• HH!NI 
l-··-··--0

''-'- OECLAH'<TION MISSING FOi-1 •• NLCR 
l ~H!:.Clf lCATION Hl:.UUIHl:.U FOH •• A 
9 , .. ,-. ILLF.GAL "VALUE" SPECIFICATION 

10 SP!:.CltlCATJON HEUUl><EU tOH •• d 
10 SPECIFICATION HE~U!Rt.U FOR,. C 
10 S~~LlfJCATION H!:.UUIHt:U FOR •• U 
10 SPfCIFJCAllON REUUIRED FOH •• E 
10 SHtC!tlCAIION HEOU!Ht.0 t\/K ■• f 
10·' SPECIFICATION RfQUIKEU FON •• G 
10 · , .. SPt:CIFICAllON Hl:.WU!t<l:.U FOR •• H 

,.c.· 10 ·,.-.. .cc:-,=.c .. SPECIFICATlvN RfUU!RED FOR •• l ····· 
10 ~f-t.C!I- !CAI ION f<t•lU!Kt::U fOH •• J 
10 ·'·· '-'·'---"·· SPtC[t !CATION ><FUU!i-<EIJ FO>' •• K 
10 S~f_Cir lC.Ail')'J r<t,;UlHtU F•J« •• L 
10 SPtC!FICiHIO<• HHili[Kt.lJ FOR •• M 

10 ~r'rLlt !Ci-1! !ON '<t.ll'Jl-'tL) FOt< ■• N 
10·· __ -: --- S,-'ECIF !CAT IO"i rt!:UU!kl-_lJ FOH. • 0 
10 SPECIFICAIIUN NtUU!kl:.U FOR •• H 
10 -· ___ .-_~C:C:,5p!:Clt!CAIION f<t.<JU!HtU tO'< .. U · 
10 51,tClf ICAIION Rl:.WU!HtU FOw •• H 
io 5"H'JI-ILAf!ON wtrJUIHtU HW,. ~ 
10 5W~Lll-!CAIION R•UU!HtU fUk •• T 
10 SPrClt lCAI !ON K\-.<lUIHtU fOH •• U 
10 51-'tCJ• !CATION RtUU!Hl:.U FOR •• V 
10 S1-'tL!I- ICAI !UN HtUU!NtU row •• w 
10 SHtClf l<.ATION ><t.,,UJkl:.ll F◊>< ■■ ii 

10 Sr'rCH ICAl!ON '-11:.UU!HtU I-UH •• Y 
10 Sf-'t.C!f !CATION Rt.t;U!Kt:U FOH •• I_ 
10 S,->t(.11- !CAT ION Kf-.tJIJ[Ht/J I-OH •• Al 
10 SI-I-Cir ILAflON tlttJLl[t<t.lJ FOH •• tll 
IO Sn CJ> !CATION Wt.lllJ!HtU Fow •• Cl 
10 Sr->r.Clt lCAIJON ><t<JU!KFIJ tOH., DI 
10 ····· --·-•···· St-'1-Cli-lLl>l!0'" l-lttJU!Kt./J I-Oh' ■■ 1:.1 
10 5~1:Cll- !CAI IO,~ NttJtJlkf:IJ t\i-1 •• Fl 
10 S"tCll-/LAl!ON l<t.cHJlKl:.fl fot< •• \JI 
10 S1-'t.CH lL,1I [Oh/ HtWJIKtu FOt<., 111 
10 ':it-t.CI~ ICATll),J t<r.utJlrlt.tJ ~01-1., ,Jt 

J 
3 --·· 
3 

.. , 3 .. 

3 
3 
3 
3 ···--· ··-·. 
3 
3 
3 
3 --·· 
J 
3 
3 
3 
J 
j .... 

3 
J 
J 
J 
3 
J 
3 
J 
3 
J 
J 
J 
J 
J 
J 
J 
J 
3 

10 !:wr.l.lHLAI ION ..tHJU!Kru I- Ot<., !\l J 
10 St-'i:.Clf !CATION HtVU!Htll tOH •• l.l 3 
10 SPtCltlLAllON HtUU!Hl:U FOH ■■ Ml J 
10 SPEC1F1CATION At:UUIREU FOR,, Nl 3 
10 snCIFICAT!ON NtWUl..tEU FOR •• 01 3 
10 SPfCJFICATION.HFUU!NEU FON •• Pl 3 
10 St-t.Cll- !CA I !ON r!l:.UU!Hl:.D t OH.• WI 3-
IO 5f-f.CJFICATION i-<l:.<JUiwED FON,, RI 3 
10 Sf't.C!F ILA r 101-J Hl:tJUI..tl:.U FOH. • ~1 3 
10 cc_:_.._,_··· Si-'ECfF!CATION Rr.uUlt<EU f-OR •• Tl ·'··-'·'··~--"c. ·'-- oc·....c.,c.3 

10 SPtCll-!CATION H~UU!Ht.U f-OH •• Ul 3 
10 SPECIFICATION r!f'LJI.JIHED FOi-< •• VI - ____ , ___ .;.;....:..:..,_~-,-.·. 3 
10 SPt.CltlCAllON Rl:.UU!i-<1:U.fOH ■■ ~I 3 
l O SPt:C!t lCAl ION Hl::•JU!r<l:.U FOR. ■ 1(1 3 
10 St-t.LIHCAI JON Ht.vU!Ht:,U FON •• YI 3 
10 ·.:. . ..=,.- ·- ...... ~- SPECIFICATION REiiU!t-lEO FOR •• Zl ------~""~---··3 
10 SPtC!f !LAI ION Hl:1,1UIH£U toH., At!. 3 

CP 
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ALG0L-60 

LINE 
L!,'IE 
LINE 
LINt: 
LINE 
LI<,E 
LIM: 
Ll's!: 
LI'-lt. 
L!1st: 

13,0J · ..... . TEST 

10 · SPEC!FlCATl◊N-RFOU!REU 
10 . SP!:Cl>ICATlON REOUlHf:.U 
10-· .c...c.::C.C - -'·- SPf.C If' !CAT l ON REI.JU I HEtJ 
10 SPtCl•lCATlON 
10 SPt.CIFICAllON 
10 SPt.ClFlCATlON 
10 SP!:.CIF[CAT!ON 
10 SnC[f ICl\f!o10 
10 SPECIFICATION 
10 SP!:.CIF!CMf!ON 
10· ---~-- ··-'- SPt-:CIFICATIOr, 
10 SHt.Lli!CAl!UN 
10 ··---------·---- SPE.Clt- ICAl ION 

···· IO· -- ------. --SPtCH !CAI IOI• 
·•· .. 10 ... c·..cccc,:. ____ SPi:.CIFICAT!ON 

t-11::.vUIHt.U 
HHiUlt-lErl 
Rt.UU!Rt.U 
Rt.UU!rH:.tJ 
R!:.•JU!H!:.tJ 
Rt tlU 11-<EU 
r<f:.•1UJ ><l:U 
Rl:UUIREU 
"1t•JU!t<!:.U 
REOUIH!:ll 
NttiU!t<tU 
..it-.<JUlt<EIJ 

FOR.• 
FOM,. 
FOR,• 
f- OH,• 
FOR,• 
f-ON, • 
FOP •• 

·08/0H/72 

!:l2 3 
Cc 3 
1)2 ·---c·.- ·· · ·· --- ·-3 
tc .3 
f 2 3 
<,~ 3 
He 3 
Ir. .3 t- o~ •• 

f-"UR, • 
FOH •• 
FOR,. 
FON •• Mc 

J2 -- ..... - · - · ... -. - 3 .. 
Kc 3 
Le·-··- - - . ·. ·. - - . ····3 

3 
FON,• Ne ·•·- ····--·-· ·
FUN,,·· O.:' 

P2 t-Ot<, • 
,- .. ·· .. ··- ... .3 . . .. __ _. : __ =- . .-. · ____ "-'· 3 

10 SPrClt- !LAI JON N•UU!t<t:U tot-1 •• u~ 3 

14.!5 HRS 

L!r,,E-· 
L!Nt. 
LINE 
LH•E 
LINE 
L !<-,f-. 
Ll':E 
LHiE. 
LI"it. 
LIM:: 

10 · ··- s,;rc!r ILAT!UN '<tllwlt<!:U fO>< •• i<c --- 3 - .•.. 

Lit-;E 
LINE 
LINC: 
L!,'JE 
L!'lE 
LIM, 
Ll'<E 
LJr-,t: 
Ll'JE 
LINE 
LIHE 

10 5wfCJf!LNf!ON Ht.uUl><tU ton •• S~ 
10 SPI-.Clf [CAT!O"I RE•1Ult<!:U Hit<,, le 
10 5PtLlt- ILAIIUN Ht.Uu!Ht.U f-UN,. Uc 
10 SPt-Clf-lC.t.T!O"I t!l:t)U!Ht.tJ F◊t-1,, V,: 
10 SH~Clt ICAl!ON HtuU!Nt:U fO>< •• •c 
10 SPtC!FILAllON RFUU!rltU FOR., A2 
10 Sl-'t:C.:lf lLAT!ON t<t.l.lUH<EU FOH •• Ye 
i2 C~A~~CIFR 
14 ANlT~HtllC OVtHtLU~ Ut- NUHbtR/t.APNESS!ON 
·u, •. FOi.LUi/-; /l,l•J INC0"1NtC1 OPcHANi) 
l" N◊'<-FUHMAT ST><!N~ (~tSSA~I:) 
18 OtCLftRll!DN HISSING FOP,. PNINTTEKT 
20 Ah!T~MtT!C OVtHFLUW Ot- NUHbtM/t:XPNESS!ON 
2~ At<!T"HETIC OVtHFLO~ Ot- NUMHFM/t.K~NESS!ON 

THE FOLLO~JNG CO~TNOL CARO OPTIONS AME ACTIVE 

0~/DB/72 GRON!NGfN SCOPE 3,.3 SUH c79 
14, I S.J?. VEL!lHlN 

l.4/01/72 

14,15,32,VELO~oNR9500, 
14. IS,3i'.C.Lt,OI., 
14,l~,39.Flll OPENED•••OuTPUT 
14,15,4.:'oflLE OPENtU•--LGO 
14,15,42. 0 279 
l4,15,4J.CP uoo.2no SFC. 
l4,l5,4l,PP U0.3.~~4 ~EC, 

F,L,X 

3 
J 
j 

J 
3 
3 
3 
l 
2 
3 
1 
6 
2 
2 

PAGE 2 

\0 



0301172• 82 A 2458V,1 JACKALANEN 

A24,IIV,l,JACK ALANEN 

TESTI. •BEGIN• 'REAL• REAL Y,EPSJ I INTEGCR 1 !"I 
1 

1 -

2 •PROCEDURE• OUTPuTCX)l 'BEGIN' NLCRJ PRINT(Xl 1 EN0 1 l 
3 
4 'BOOLEAN' 'ARRAY• et1:eoooooi, 1 lt'TEGER• !AR~AY' At1:3,1:2J,Et1:10ll 
5 
6 'PROCEDURE' Q(INT,l)l 'INTEGER' INT 1 1l 1:a1w1•1 7 . . 

8 'PROCEDURE•. P(A,B,C,D,E,F,G,H,l,J,K,L,M,N,O,P,Q,R,S,T,u,v,w,x,v,z,. 
9 A1,B1,C1,01,E1,F1,G1,H1, 11,J1,K1,L1,Ml,N1,01,P1,01,R1,Sl,T 

10 1,u1,v1,w1,x1,v1,~1, . 
11 A2,e2,c2,02,E2,F2,G2,H2, 12,J2,K2,L2,M2,N2,02,P2,Q2,R2,S2,T 
12 2,u2,v2,w2,x2,v2,z211 
13 'VAi.UE 1 Z2l 'LABEL' Z21 
14 1 1NTEGER'AJl 
15 
16 REAL Yl:QJ 
17 REAL Yl:1,234P400l OUTPUT(REAL Y)I 
16 EPS:=.-•oo, OUTPUT(EPS)J 
19 3'1: N::2; 
20 Q(1,6,Nll OUTPUT(N)l 
21 PRINTTEXT("MESSAGE")l 
22 El2J::N::1:•roR• E[N]:=O IWt'l!LE• N < 10 •00 1 N:=N+l,; 0UTPUT(E[2]); 
23 PRINT(LN(0)); PR1NT(SQRT(•3))1 PRINT(.•700)J PRINT(.700)J PRINT(1/Q); 
24 A[0,3] ::OJ 
2!> 1 f:Nll 1 

OJ0872• 82 A 2458V,1 JACKALANEN . 

+,\234000001000.+401 
+,9999999999998"•400 

+2 

2 

EPSl=OJ 

+O 
MESSAGE 
•,1?76646197514u+629 •II •,618869209476,.•616 +,1776646197514.+629 +,1776646197514.+629 

ER 502 

030872• 82 

1 
4699.!7 

3.14 

24 •O 

A 2458V,1 ~ACKALANEN 

1 
469927 

30.290 

25 

3 

...... 
0 
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Informal introduction to CDC ALGOL 60 

Compared to MC ALGOL 60, real and integer values in CDC ALGOL 60 con

tain more significant digits. However, the range of real values is not as 

great, so that there are both very small and very large real values which 

can be represented in MC, but not CDC, ALGOL 60. 

MC ALGOL 60 programs usually require more words of memory for data 

(with the important exception of Boolean arrays) than CDC ALGOL 60. Besides, 

the SARA computer memory is larger than the X8 memory. 

The CDC ALGOL 60 input/output procedures are completely different and 

the CDC printer has only 136 characters per line. 

CDC ALGOL 60 will not handle integer labels, unspecified formal para

meters, more than 32 nested blocks, and labels declared as value parameters. 
11Strange things" happen in CDC ALGOL 60 when the controlled variable 

of a for statement is subscripted and when you ask for array bound checking. 

Source programs in CDC ALGOL 60 are not as nice to read because of a 

poor character set (".AND" "NOT GREATER" 

and because one source line corresponds 

card (hence there is no$ continuation 

The CDC ALGOL 60 compiler is fast 

{/ "/" instead of A < 

to columns 1 to 72 of one 

symbol as in MC ALGOL 60) . 

(one page of source text in 

[ ¼ ) 

source 

less 

than one second) and has numerous options for faster compilation, more 

efficient object-code, debugging, relocatable binary object programs, etc. 

Finally, the CDC ALGOL 60 system includes useful features not available 

in the MC ALGOL 60 system such as own arrays (without dynamic array bounds), 

procedure body in code, comprehensive input/output procedures based upon 

the ACM proposal [8], debugging directives in the source code, and ALGOL 

macros. The following three CDC ALGOL 60 programs illustrate some of these 

features. 



~ 

\/Fll""•"POc;/11) • \/l'l_f)HIIY7F•• VAM 7ANTFN 
rnMM!'~IT.FXAMPlF OF !'MTRY/!"XTT t-lACPOS, AlGOI. MANUAi,. 15-2 
rnMoAc;c;,c;:AlRTF•T. 

'A!(~"l. 
• r.o. 
ooonnnnn11nonnnnnnnonn11 7/A/Q FNn OF PFCOPn 

T'1PIT <;hFF 
••~t!~PPf\~OAM 

c;c;r 
<>PAPA'-'FTFP VALllF SAVING,• 

ronF 1 
1/ALUF \ ,)(A,R,J 
c;4,:. <;A\IF 
<:IFTIIPN 

C.AVF '><:<;7 l 
oDFTllQ~J \Jt\l.!I~ • • 

rlln" ;:, 
<;A4 <;AVF 
4c;c;yr,., 1,X4 
t:IFT!JPN 
••in 

ononnnnnnnon11nnnnnnoon 7/R/o "Nn OF PFCOPO 
U::lf:'r..f"JII 

UPPfH'."f')tJRf"II Pl (X) ;11PFI\L""P'('Of)J:°''l l 
ttDPt",:F"f'\f!O ► II P?('t) ;uo~~'-·">r:1tt""/)nf:11;,: 
UQF"At nt,, •p ~ 

A::11 P](All P?(ll)l /\IJTQF'f_(Al,R) 
"'7"-JOII 
nno11nonnn11onnnonnonnnn n/7/A/O FMn nF_FTL• 

.,.nnnn11nnoononn"+nnn 
fNn OF ALGOL~~ *V3,0<> 

l 1 /00./7? +RP/\"f"Jf;F>• <;(;/\PF 1. 1 C.IJM ?70 ?4/01/7?, 
11.,1,c;c;,vi:-u1Hn11 
11.11.c;c;,yFt,.f)H,rMJOOIIOO•NPOc;on. 
11,1),c;c;,FXAMPLF 0• FNTQY/FXTT MACPO<;, 
11, 1 I, c;c;, <;FF ALR(I! MAl\tllAI rHAPT,~ 1 <;-?, 
11.,1.c;c;.rn"'oAc;c;,c;:ALr.T,xT. 
1,.,1,c;7,FJI • /\PF"JFn---<:rP] 
l1,1J,c;7~FILF OP•~FQ---CMP<;CP 
11,1],<;Q,Ffi V.()DF'IF[)---1 R(I 
11,1! ,<;A,"[L• OPF~Fn---llllTPIIT 
1,.,1.c;o. ~<;<;FM<>t y rn"'Pi "TF. c;14nni, c;('M IJ<;H), 
l,. • ., 1 • t;A. 6t_t;f>L. 
1,.1~.n,. 1 l"O 
11.1?,n1.1 r;n. 
J -:i:. '1?. l'\7.rP 
l"l.1?.('17.PP 

nn1 ,?1,<; c;<-r, 
onq.,.,1 ~er. 

I\) 



~• f,11\ -All 

nn~-o 

1 n•><• 

AU'"I -"-n 

( 1,l)l 

"BF.IHN 11 11C0"1MFNT 11 "TPA('F 11 FAC•ll: 
nr('P.AMF"1'1T" ll~Ml\Pfl T: 

11/01'/7? 

11 I"ITEGFR" 11 PROCFOllQE 11 F~C(Nll 11 TNTEGER 11 Nl FACl= 11 TF 11 N=l 11 THFN 11 1 
"ELSE" N*FAl'(N-lll 

11 T•JTE'C.FR 11 Tl 

11ENf'l 11 

LT'{E 
LTNf 
L T•1F 

11FOR 11 T :=l 11 STFP 11 1 11 ll•JT!t" 4 11 00 11 

Ll lllUTPIJT(f.l ,"( 11 /,"("N::: 11 ) 11 ,l'J?~•"I''• FACTORTAL(Nl= 11 l"•g71)") 11 , 

Y.F~('(fl); 

FINIS f.FN.~Y FnR-CAQO 

n.n> 

l 
11 
11 

XXAl.r.llL 

OPIH,QI\M qt:rqM~ 
PfJf\(iPA"-1 f"!nc; 
c;n1 •Rr.F ['F/'I( F•1nc; 

(•>1:-<;c;Ar,E) 
!"'E55A(,J:) 
(V.FSSAf,F) 

TtiF: F/11.1..0WT'lf. CONlROt CARl'l OPTtO~•S ARF ACTIVF. 

11/0A/7? 

O,F,L,X 

* ., T l]J:° 7 • T • = + l •*I T~l~ P. (lt~b(;f..~) 1 

13,47 HP5 

13,47 HRS 

•l=l • FAl':TOPJ Al_ !"'l = **l !NF o, ( 1'11.11\KF) FAC l HJ..1NF Q, !fXIT) T= + l 

''=' • 0:-~f'l('PJAI ("I)= '"'I !NF Qo(!N\/O><F) FAC 
*"LTNF "• (ll<;Af,F) t 
t.J:1 , F\('TIIRTAt (Nl= **1. l'JF o, (T•ty(lt<O:-,) FM: 
•"LTNF' 7,J,: •4 **I T•JF Ao(lf<;Af,") T 
"-!::4 • Fdl~TIIPJ~.I (M): *"I TMI" Q, fTM\/1\t< ►) FAC 
"*L TN" Cl, !FXITl T= +4 

""" OF Alf.'IL P11,1 a-,,,. n.o 

l l /~A/7? +f.R()•!JNr.F" S<'.OJ'!I'" 1, '\ 511'1 ?7<1 
11•47, l i<,. VF!. OHf,<l 
11.47 0 lA 0 VftOH,.,QQ<;OO. 
11.47.l~.Alr,~t.n. 
11. 4 7. 1 a. C:-Tt c:- OPn1c:-l'\---n11TP1JT 
, ,.,.1,;>:>.F"It,F· OPC:-NFn---1.r.o 
1,.41.:>,. n ?74 
11.47.?,.l_~n.c.n. 
11,47 0 10 0 ('.P ~00,4c;7 SF('., 
11.47,'10 0 DP 110~,f,,I\ <;~C, 

**LINF 4,(T~NOKF) FAC ? 

**LTNF 4,(!NVOKF) FhC **l TNF 4,(!NVOKF) FAC 

**I.TN► 4,(JN\/OKF"l FAC **I INF 4, !TNVOl<'Fl F"AC 

?4/0117? 

Pl\f,F 

PAf.E 

.... 
w 

**LTNF 7,T,=.+? *"l ]NF A, (IJ5A';Fl 
'"'LlNF Q, <FY.!Tl t= +? '"'LTMI: 7,T ,= +1 

"' **LTNF <1,<FXTTI T= +1 

"*LINE 4,!TNVOKF) l'"AC 24 
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ALuOL•bO 13.0) 08/08/72 i 14.46 HRS - PAGE 

00*" 11COOE"l; 11 NEAL 1111 PROCl:.O~c"Sil-(FORMA~-PARI l 11t-!f.At. 11FORMAL-l"A>H-· -·-·------""-'-·--'--'---------·--· ----------·
SP :=fONMAL PAR+ll 

FINIS GEN.8Y EON-CAwU· 

AL(,OL-60 · ···-·· 13.lfl -·-·· · -- CPOOOOl 

LINE 
LINE 
LINE 

0 ··-· - ·· ····· · ·· PROG•IAM tlFG I NS 
l PhUbNA~ ENDS 
1 ··'· - - ·· SOURC!: Ut::CK f.NDS 

(MESSAGE) 
(t~!:.SSAbt::) 
(M!:SSAGE) 

· -·- ···· THE··FOLLOwlNG COhlROL CARD OPTIONS Ak!: ACTIVE 

ALGOL-60 13,0) · 

00** ·1113EGIN" ·· · · ····· - -- · 
11 HEAL 11111"ROCEOURE 11 P IX); ••COUl:. 11 1 I 
11 REAL 11 ACTUAL PAR,al 
ACTUAL. l"Aw:=,?; Hl=P!ACfUAL PIIRl I 

11ENO" 
• FINIS GEN,B~ !:.ON-CAkD 

OUTREAL(6l ,8l 

-08/U8/7c 14,46 HHS 

F,L,11 

.. 08/08/72 14,46 HRS 

ALu0L-60- ----- ---13~0)--0 ··'· · ···· ···-XIIALGOL-- -·-- -------- 08/U!i/7l- 14,46 HRS-

LlNf:c- ·0'"--' 7 ·- ·-"-- FROGNA1-l'HEGTNS- ·-· · 11"1:.SSAGE)·· 
LINE ·---'t-·--c-··-.-. ~--PROGt-!AM··EN05-····· -------(1"1:.SSAGEl -
LH•E··.c_ 4'CC:cc _,cc:·..:..:c, .. SOUkC£ ·GECK ENOS. '·· (Ml:.SSAGEl ··'· -·--- ----. 

1 
1 . 

-- l· 

THE FOLLOwii~l.i C001lk◊L CANLl OPfIONS Aki: ACTIVE·- - ··· ·F,L,X·--'-··-

+3,0000000000000 11 +000 
END Of ALGOL RUN "V3,0" 

08/0A/72 6RONINGEN SCOPE 3.3 SU~ 279 24/01/72 
l4,46,l8,VcLUH20 
14.46, l><.vt.LOH•Nk9SOO,-·· .•. ·, ..... --·····-··- ----· 
14,46,li,.ALuOL, -··c··- ~--

14,46, 1'1.FILE Oi>EM:O--_;o·uTt>i.fT"""=c.,::C.'..:..::.c.c.c:;:_c::_ 
l4,4o,tt,F!Ll OPENl:.U~•-LGO 
l4,46,2J. 0 ll4'·-··-····· 
l<+,<+h,t.l,AL\,OL, 
l4.4r,.2"-I. 
l<t,4ti,.lll,Lu0, 
14,<tt,,37,CP 
} ... '+h.Jl.r>P 

0 2<t',1 

000,354 sEC, 
OlJ,t!~6 SFC. 

. . 
. ---- - -·-- ,. - -----· - -

--•-·--

cPAGE 

PAGE 

., - PAGE-

_. 
.i::--

l 
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Recommended character set 

Numerous character set problems exist because of incompatibilities 

between character codes of different punches and between character conven

tions of different CDC installations. For example, the Zeeman Lab. uses 

CDC 026 keypunches, SARA uses IBM 029 keypunches, and the MC uses modified 

IBM 029 keypunches. 

If you use only the keypunches at the MC or SARA, then the following 

character set is recommended. Otherwise, you need to investigate the 

character set problems yourself. 

Be warned that the SARA CDC ALGOL 60 character set is still tentative; 

so even if you use the recommended set below, you may have to make changes 

ln 1973. 

ALGOL 60 Reference Language * Recommended 

Hardware Representation 

Capital letters ABC etc. AB C etc. 

Digits 0 1 2 etc. 0 1 2 etc. 

+ + 

- -
Arithmetic X * 
operators I I 

.- II /II 

t ** 
< < 

< "NOT GREATER" -
Relational = = 

operators > "NOT LESS11 

-
> > 

+ "NOT EQUAL" 

' 
, 

. . 
Separators 10 II 

: : 

; ; ,, 

.- := 
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ALGOL 60 Reference Language * Recommended 

Hardware Representation 

( ( 

) ) 

Brackets 
[ (/ 

J /) 

' II ( II 

' II ) II 

- "EQUIV" 

:::J 11 IMPL11 

Logical 
V "OR" 

operators 
A ".AND" 

-, "NOT" 

begin "BEGIN" 

t Boolean "BOOLEAN" 
Reserved end "END" --words go to "GO TO" 

etc. etc. 

* Punch these symbols on the IBM 029 machines at the MC or at SARA (located 

t 

at the VU). In addition, the five characters# $ ? '---' may be 

used; the last is "blank" and the next-to-last can not be used to 

"underline". 

CDC permits blanks in ALGOL symbols. Thus begin may be punched as 

"B E GI N" and so on. 
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* Source card conventions [2;4-4,5-3] 

CDC ALGOL 60: Each line in the printed listing of the source program 

corresponds to one source card, columns 1-72. Hence there is no "$-conven

tion" for skipping to the next card as in MC ALGOL 60. A source deck is 

separated from input data by an END-OF-RECORD card (a 7-8-9 multipunch in 

column 1) and an END-OF-FILE card (a 6-7-8-9 multipunch in column 1) follows 

the input data (or final end if there is no input data on cards). The addi

tional cards required to identify the user, call the ALGOL compiler, etc. 

are discussed under "Job control cards". 

* For further information, see reference [2], sections 4-4 and 5-3. 
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Compilation and execution speeds [2;6-4] 

CDC ALGOL 60: Various options increase/decrease compile and/or execution 

times. For example, the O option significantly decreases 

execution time but should be used only for production programs 

because it increases compilation time. 

A rule-of-thumb is that CDC ALGOL 60 compiles one page of 

ALGOL text in less than one second. 

A rule-of-thumb is that the SARA computer is three to five 

times faster than the XS. 

A three page ALGOL 60 program (written by Frank Goossens) 

which performs number theory computations is given next. It 

compiled and executed on the CDC computer in 14.9 seconds 

(plus 14.4 seconds of peripheral processor time), whereas the 

XS version compiled and executed in 16 millihours (57.6 
seconds). 



Al.Mll-1\11 (1.11) 

no•• ··~~RTN11 

HPF(;T~III 

"TNTFREP" N ■ NPRTNTMIN,PRASF 

T~JPttT ("'f1 .... (illt) 1' .. M.f,.IPRTMT~,q,\!) •• 
P~Ac;c:-.:o •• 

nDQOCF'rt!.JOf'U <;f:AOCHf!\.Q) • ,"VAl tfF'U A.A •• 11 I~JTF(;J::0" A.A •• 
uqF(i,ft-.m 

I J/OR/7? 

11 TF" 11 NLIM(/A/l 11 r.PF"ATFO" 11 11 Tf-l►N 11 TNVFSTTr.ATF(Al 11 fL<;F 11 

111•• <;FAorH(P►FFTPST!IA/l,PFF<;F,(/A/ll., · 

?11*" 

11 rF 11 '''"'!/l'l/l 11 r.PFATF"P•• n 11 THf'l" II\JVF<;Tir.ATFl8l 11 FLS► 11 

<;FAPrH(~FF"FTPST(/O/),PFFS►1(/R/)l 
llftqr)u <;F /\ Q('t-1. • . 

up.:n,r.F'."I.JOF"II lf-1\jJ:"<;TT~fl.TF(:\) •• 11 '1fl.! l)F'II ·'·•"l"JTff,F'h''1 A •• 
m~F",qfl.,Ullf~!T ► r;.c-,Jn PMF-l_P •• o~~Lt>.:OJ-Jfl,<;~ • • 

LPT"-!V •• "TF" 11 PHI="( P "L~c;c;u P "TPF",f" 
11 AFr;r•t'"'1F'' •.•1J•.'(/<;T.,1K(/PHF[ P/)/) = '!IIM(/A/) "THFN" 

11 9F'.''1f"-'" M!Y ·="Tf.JIJF." •• 
c;TnrK(/PHFI P/),=STA,K(/PHFLP/)*1 

11F'~ffl" "J:'"l C. ► 11 

IHJF"~ T I\Jfti->Ht.·1 .... , • :fJHi:"1. P + l • ,. 
t1(;(1T0 11 I PPJV 

"ft-.1nu 
UFfl.,•nu "~' <;F='II 
11QF"(jf"J"c;T11.f":Kf/P/) .=-n ... P.::P+l 11 Ft-l)" 

11 f:l\lf1 11 HIVfST JGATF. • 

upr,ncFT)IJPI:" HE ~nfr~., 
10*""' nRs:-r~ ffl,.111 

01 JT<>uT <"' 1 • 11 1 "/" < "''' '''"'F •~=or,onucr • r I\ITFl,E"" 1 "" > "1 •• 
c;vc;P,,P,\,l(Al .:,,.1:c..) •• 
"H JTOLJT ( 1, 1 • 11 ( "" ( uc;,1 Jt,tu) 1111) o) • • 
U ► r-tf"ltl M ► hf"\~~• t 

upo11rFnt1:>F"/\llT ( >i ■ hPr,A v, Pf\ T>tTFP, A')nf Tl 0'·1AL, <;IJM) , , 
"VAi IIF" N,POtNTFo.l,~flnTTTON~I. ■ Sll'-1., 
ttJr.1TF"<: ► pt1 N<11POT"-JT ► R.-Al1r''ITTTO~'AI ,.<;UM.e 11 APPAY" APQAY •• 

"RF"(';!Nu 
40** "TF'tt "-t 111 Fc:;c:;11 NPPT~•T'••YM "T'H'=""''' ur,()Tt)" F=""t-JnOtJT •• 

OIITPIIT("l •"("/1.7n,"(" : 11 ) 11 o:>7fl"l",N,ARPI\Y(/PRA!'iE/) 1 •• 
IIF'OPII T .=P~l\~l='+l 11c;TJ:pu , u11r-,tTTI" P,')Jt-lT ►Q-1 unou 

l\!JTPtlT (Iii 1 • 1t ( UlJ ( 11 *") 11 .. ;;,7,,,q t1 • A0~AY ( /l /)) • • 
OIJTPtJT(f..l •"f""(" + 11 l 11 .?7f)U)HeAf)O!fT0"-1Af.) •• 
'WSP4PA'A11',l ,?,,',) •• 
I\IITPIIT(f.l .ll(lt?/1),"(II .")ttll)1t,c;il~.4) •• 

c;ysooPA1-1 f.C.l ,?,c:;11~l+4n1 • • 
(HITPUT ,,;1 ... (1111 (llitll) "") ,q •• 

f'N'lllllT •• 
50** ."F°"!f1" 1\1 IT•• 

"PPf,r► i'llll>F" /\IITT}(M,hPµ~y,/MTf,JTFP,Al)T)f'TJ/)~1~(_) •• 
"V~lllF'" '!,C/)TNT•'l•A"OfTTMIAI ·•"T"TF.r.f'1" M,POJ~.1TFP,AOJ)ITIONAI •• 
11:\1..lQfl,ytt ARP.'\y • • 
ltQ ► (,ff-Jlt. 

tlft="U "' .. ,~c;c;u t-.1DDTf-1Tiq ... , un,-u:~Ht ll(if;Tr,u F"f\!110UT •• 
c;v~P~PAM!Al ■ ?,Jnn, •• 

l?.?7 HPS PAr.F 

.... 
\0 
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ALf,t\L-M (1,0) XXAl_r..()L 11 /OA/72 

I\IJTPIIT (!",J •"("?7"") 11 ,A<>PAY(/PRA<;F'/)) ,, 
11F'OP 11 T ,=PF>A<;f.+1 11 STFP 11 1 111JNTTL 11 PO!NTFP-1 11 !)0 11 

~o•-a- 'HJTP1.tT('-T•tt(""f" -n.11>11•?1n11111.ARRAYC/T/)) •• 

71)00 

Rf"\*a. 

<)fl** 

Ot1T 0 11T<'-l •"<" 11 ( 11 + 11 ) 11 ,;>7n 11 l",ADOITIONALl ,, 
F'Nl'll\UT,, 
Of:r,.J()t1 t\!ITf"\• ♦ 

"1 ,, TF'/\F""'"'Ai''Pn v 11 
'" '"'. i:;c-i:-F r RST. PF"Fsi=-c < 1? •• Ml 1 • , 

11 TNTF"r..F"'""AR<>h Y" c;r nr1< .,. Tc; r r /PAA c;i:- •• 11)/ l • , 
11 T NTF'GF'P" P ,0, <;1 Ii-< ,,,11Mi,c-ri ,r,,q N<;I IM, UT NSIJMNIJMRF'O, l)!F"FM INS UM 

, flf!MMY, T, .J, <>FU' T rl<;T, RF'L <;f C, RF I.PROD . . 
0 An<'it_F'A"-"' ~Al'f •• 

"Cf\t-J,t,1ff\lTII 

.. 

T'ITTt Al. T7AT!0~1 llF THI: AP<>AY<; NIJt•,PF'F'F'JP<;T ,PFFSE:C 
NII'!/ TF' TMf'\f,"X J<; PRTMF THFN CO•ITF'.NTS Jc; TI\JflfX 
TF TI\JflFX TS APOWfR OF PPTME THEN CONTENTS 15 
T'-'A T 1-'PJMF' 
IF H!f)F X I c; MOT ONF OF AAOVF Mf'!TI ONF'O THI"'~ 
r/\,•TFMT<; l <; r,,c-r,a TT VF 

rµc- A~o~vc; P•F'F'T<;PT,PFF'S•r ARF ""T TMITIAL17F"n 

IIF'I\QU r. =?tt<;TF'P" 1 Ill '"'T TI 111\Jlfn()II 

M!Jl),(/Tll .=T •• 
11,:-t'\011 T. :;:,11c;TFP" 1 "t 1t-.1T TL ""111nt'ln 
11p:·u Nl.JM(/T /) llt,JI\T 1-Fsc;11 f t1TI-IF.f\lU 

ll~!="(;fNII 11F"(')Pli .J.=T**;:ntc;TF"PII f "IINTJI llt\,'flnon 
MIJ"(/.J/l ,=-1,• 
.t.=T • • 
11 F()P 11 -l.~.J*T "14HJL~" ,J 11 f\JOT GRFAT~PII N 11 00° 
Nll"(l_i✓ l .=T 
llff'..f()lt• • 

H.F'Af\FR,, 

11 C◊MMF'Nl" 

MTN"il.lM,=1\ 0 , 

NOW WF ANAI_V7F' ARPAY NUM 

1 nn•• Mfl\J<;l!Mf\J11"4qi:-p.:t; •• 

11 n<><> 

l,Jl.l~J::F"P,:<;, ,"CI\M'~FNT" THF' NIIMAFR<; l TO I', AR!C NOT ANALY7.FO•• 
f,Jl="XT •• I\Jll..,_.~FP.=t-.llt-.,AFR+1.• P.=P~t\<;F'•• 

HJF"H t,l\1¥Pl="Qltt;RC"ATt:'Rlf N "THi=:-"l""GOT0 11 F"J1'J!5H •• 
•'TF"" r.u1,~,1r111MqF=p/) 1t(;RS:-ftT ► hllt n "THF"t-.J" 
1tqF""f,Jf\llt'1JH.,t.::Mllt/li4FQ •• ur,l)T(')fl r,OMPARF: "f:Nn" •• 
qFJ F!R<;f ,:F'MlfFl>(<;nJJl('lll"IRFO) l ., 
RFt<;Fr,:PF"[F'!R<;T+l,, 
OJ:-f.P'll\f),:PF"f ,10,;r<><>J:-1 <;Fr., 
IIF"(')OII n1 1M""'IY.=f)ll1,IHTf f:' 11 '-'Ft DQ()r) ll~OT f:OIJAL1t NtJMRF'O unou 
11yF11 QS:-1 pqnn "l F"c;c:;11 t.111~.•r11=:·p ,q,..~·!\..!11 
nq'"f; T "-1" 

r1i:-1.ror-n.:uq ~,,,r1n+QFI FTOC.T., 

t:..'FI 9:r,.:J-Jt.·t 1:wc;+J 
llf~lf)II IIFI ~FIi 

11nFr. T t,Jlt 

1?.,?7 HRS PAGF' 2 

I\) 
0 



41_r,n1_-~n 

~ 

1?11"* 

1111** 

1411** 

1 c;11<•<> 

Jf,n<>* 
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ttf:'MO"•• 

x~••-~nL 

P~PPOn.=PFLPROn-RFLSFC,, 
PFI_FTA<;T,:PFLFtPST-l 

l l /OR/7? 

"COM<Al'I\IT" WF ~avF NON TWll Pll<;S1RLF PFLATTVf PPTMF<; 
<;FARCH THF <;JMPLFST COMRJNATION,, 

'-'TX •="F Al <;Ft•., 
SFAPCH(RFI_FTPST,PFl_<;FC), ■ 

••cn~YF~T'' 
••rn~M~P.•T'' 

r~t c;r,rw I<; FILLFD ~!TM THF RF<;T COUR[NATTON., 
fAl_fllLhTF TH>" SIIM I\F THF PFL!TTVf PPJMF<;,, 

c;, rt-t .=n ... 
11 roR 11 T .=Pf:ll\c;.F' 0 c;TF'P 11 1 11 111'!TTI." P-t 11 no 11 

<;U'l.=-51J"+5TftCS:f/T/l •• 
f(l.,,PARF 0 , 
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U::tf:"r,!~JU 
t'\IIT (MlfJ.11.u.·c..-.1 T<;T .l).f1ft:"F'VfM<.;1J~•MTt-.•c::.11~•+f)IF"~MJN<:;;1tM). • 

"Fr--Jnu HFL c;~u 
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11 ~f:",;fN" 
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tt~~,z ft,.111 

J?.?7 HRS 
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"Tl\("'K ( /P/) .:1 • 11.J.:P;:IA<;F' • • 
°F0•>-11 I. :PRl\<;• 115 TFP 11 ? 0 U"IT TL "P-1 11011 11 

nuFr.PJ 11 STAf><!/.11) • .-<;TACl<!/l/l*STACK(/l+l/) •• 
J.=J•l., 

1tFr-1n•••" 
P.=J., ·•~OTn•• t.P~tx •• 

onuyx •• 
PFF'F fP<; T f /fllJMHFP/) • =5TACJ< ( /PAA SF/)•• 
PFF'<;F'(( /',IIIW<FP/1 0 :<;TACl<(/PRA<;f+l/) •• 

UF't,.lf\ .. l lli."'f ~► 11 

t1qF'(,ffl.1ttl.)FJ:"F"TPt;T ( /f-lllt./.~ ► f~/} .=L>► f.FTRc;T • It 

Pr:-FqFC(/~JM~FR/l.=RFISFC., 
11►"-!nll• • 

nt;('T()" t-.J~XT 
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fl!I JY-tlF'0:PDl)f)! 1r:T + T~ITl='(~f!'~ <;\.1"1 ,. = ? .. 1 . n 'i . * 
7 = ? .. 1 • l /., . * 
R : ? " 3 . ? 7 . " 

' Q = ? I> '.l + 1 P. . * 
I~ = ? * 5 + 0 7 . * 
11 = ? * 5 • l f' . * 
l:, = 1 " 4 . () -, . .. 
11 = 1 * 4 ♦ I R . * 
11, = ? .. 7 . n 9 • " '.l" 4 . 2 
I"- = 1 .. c; ♦ n H . " 
1-. = , * c; . I 9 . * 
17 = 1 * 5 + 2 1n . " 
I" = Q .. ?. ♦ 0 11 . " 'I" 5 + 3 
!<l = 1 " c; + 4 1? . ..· 
?~ = 4 .. 'i + (I g . " 71 = 1 .. 7 ♦ 0 Io . .. 4 .. 5 + ;;,-;, = 4 .. c; . ? 11 . * 
?1 = 4 .. <; . :i 1? .. 
?4 = A .. ·1 . n 11 . * 
?<; = R * 3 • 1 !? . .. 
?'- = "' .. '.l . ?. 1'1 . " ?7 = R * 1 + :i 14 . * 
?I> = 4 .. 7 + (I 11 . * 
,'Q = 4 " 7 ♦ l 1? . .. 
;n = ·c:; .. ? " 1 + n 1 n .. 
;11 = 'i * 2 " 1 . 1 11 . * 
1? = c; .. 2 .. 1 . ? 1? . * 
1'.\ = c:;" ? " 1 + 3 11 . * I\) .. ,. = c:; .. ? .. 1 + 4 14 . * w 
:ic; = c:; .. 7 ♦ 0 1? . " ,,. = t, " Q . 0 11 . " c;" 7 + 
17: c; " 7 ♦ ? !4 . " 1'1 = c:;" 7 ♦ 1 !"i . " 
"\Q = 1 " n + 0 1" . .. 5 .. 7 ♦ 4 
4n = c:; .. A ♦ n 11 . " 41 = c:; .. A ♦ l 14 . .. 
4? = ? " 1 .. 7 ♦ n 1? " 41 : ? .. 3 ~ 7 • I 1:-1 ♦ 

.. 
44 = ? .. 1 .. 7 ♦ ;, 14 . .. 
4c;· = c:; .. 9 ♦ /I 14 . .. 
4'- = c; .. Q . 1 )<; . * 
47 = c:; * Q . ? lf\ . .. 
4A = c:; .. 9 + 1 17 . .. 
4Q = c; * 9 • 4 JA . .. 
c:;n = c; .. 9 . c; Jg " 51 = 1 * 17 + n ?() . .. c; * q • 6 
'i? = 4 .. n . n 17 . * 
c:;-. = 4 .. l"l . 1 JA . * 
'i4 = •4 " 11 + ? IC/ . * 
c;c:; = .c; * 11 . 0 lf\ . * 
"" = 7 .. A . n 1'> . * 
'i7 = 7 .; A + 1 lf\ . * 
c;q = 1 .. R . ? 17 . * 
CjQ = 1 * A . '.l I~ . * 
f...n ,: ,. .. 1 .. c; + n 1;, . * 
"-1 = 4 .. 1 " ·c; + l D " 
'-? = 4 * 1 " 

c:; ♦ ;> 14 " f\"\ = 4 .. 1 .. c; + 1 It; " 



~ 

Qf:,4 7 A * 7 * 17 + 12 
Ql\c:; = q .. 

7 " 17 + 13 
QI\I\ = ?'1. a, ;> .. 3 .. 7 + n 
Q'-7 = ?1 * ;> .. 3 " 7 + ! 
Q<,A: ?1 * ?. .. 1 * 7 + ;> 
QI\Q = ?1" 2 .. 3 .. 7 " 3 
<nn = ?1 * ;> .. 3" 7 + 4 
Q71 = ?1 .. 2 " 3 .. 7 + c; 
Q7? 7 ?1 .. ;> .. 3 .. 7 + I\ 
Cl71: ?1 <> ;> .. 1 " 7 + 7 
Q74 = :>1 .. ? * 1 .. 7 + A 
07c:; : ""i <> J .. 13 • n 
O"f<. = ?"i * 1 * n . I 
Q77 = ?<; * 1 .. 11 . ? 
07Q = ?t; .. 1 .. 11 . 1 
Q70 = ?"i" 1 .. 11 . 4 
QAn = :,c:; .. 3 .. 1'.l • 5 
QAl = ;>c; .. '3 .. 11 + F, 

Of'? : ;>c; <> 1 * ,, . 7 
OA1 = ;>c; * 3 ., 11 • A 
QA4 = ;><; * 3 * 11 . q 
Q~~ = ;>c; .. 1 .. l1 . JI) 
Qµ,'. = ?Q .. ? .. 17 ♦ n 
Qll7: ;>Q .. 2 ... 17 + 1 
Ql'A = ,. * 11 * 19 + n 
QAQ = ,. .. 

}"l * 19 ♦ 1 
qqn = c; .. ? .. Q .. 11 + 0 
QQ1 = c; .. ;>" q " 11 + 1 
OQ?: c:; * ? * Q .. 11 • ? 
QQ1 = c:; * ;> * 0 * I\ . 3 
oo,. = c; .. ? .. Q " 11 . 4 
QQc; = c:; * ? " 

q ., 11 . c:; 
OQ<. = c:; * ? " 

., .. 11 . I\ 

QQ7 = 5 ., ;>., Q .. 11 • 7 
OQQ = c:; .. ?. * Q * II ♦ A 

QQQ = c; .. 
?. " 

q ., 11 . q 

!00~ = s * ?. * q .. 11 • J n 
fNf'I OF' ALGOL PU•l *V3.0* 

11 /OA/7? +t;PMJTNr.F"I <;COP• 1 0 1 <;IIM 
];> 0 ?7,1?.F'PANK4• ' 
1,.,1.1?.~QANK.~•PQ~nn. 
1'?,?7,1?,ALC.Ol.. 
!?,?7,11,F"TLF OPF'I\J•fl---'lllTPIIT 
l?,:>1.1•,•lLF ooF"IFn---LRO 
!?,?7,4?, ! 'IF,? 
l".>.?7.4°"•lr,o. 
p•.;,<>.no.r·p 
J ?,?".no.pp 

rq, •• i:i:11 c.::.cr:. 
014,414 "•c. 

44 . .. 
4"i . .. 
1', . .. 
1.., . .. 
37 . .. 
JR . * 
'IQ . .. 
40 . .. 
41 . * 
4?. . .. 
41 . .. 
41 . .. 
4? . .. 
41 . .. 
1,4 . .. 
,.s . .. 
41\ . .. 
47 . .. 
4'1 . .. 
4Q . .. 
c;n . * 
",\ . " 4R . * 
4<l . .., 
11\ . .. 
17 . .. 
?7 .., I\) 

?9 * 
.i::-. 

?Q . * 
10 . * 11 . .. 
1? . " 11 . .. 
14 . * 1c:; . * 
1r. . .. 
17 .. 

?7Q ?4/()1/7? 
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1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
~3 
l'I 
15 
16 
17 
18 
19 
20 
?.l 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
<43 
44 
45 
4(1 

47 
48 
49 
:;(1 

:>1 
:>2 
53 
54 
55 

'BEGIN' 
•INTEGER• N,NPRINTMIN,PBASE 

N, ■ REAO,, NPR1NTMIN,=REAO,, PBASE,:O,, 
1 8EGIN 1 

1 PR0CEOURE 1 SEARCH(A,8),, !VALUE• A,8,,' INTEGl:'.R' A,8., 
•BEGIN• . 

1 If' NUM(/A/) 'GREATER' 0 'THEN' INV!!:STIGATE(A) 'ELSE' 
SEARCH(REFFIRST(/A/l,REFSEC(/A/)l,, 
• If'' NUM(/B/) 'GREATER' o· .'THEN' INVESTIGATE(B) 'ELSE• 
SEARCH(REFFIRST(/~/),REFSEC(/B/)l . 

1 1!:NO' SEARCH,, 

1 PROCEOURE 1 1NVESTIGATE(Al,, 1 VALUE' A.,' INTE«.ER' A,, 
'BEGIN I• INTEGER• PHELP,, PHELP, :PBASE,, 
LPINV.,'IF 1 PHELP 'LESS 1 P ITHEN 1 

1 BEGIN' 1 1f 1 NUM(/STACK(/PHELP/)/) = NUM(/A/) 1 THEN' 
'BEGIN' MiX,:•TRUE',, 

STACK(/PHEL.P/),:STACK(/PHELP/)•A 
•END' •ELSE• 
'BEGIN 1 PHELP,:PHELP+1,, 

'CaOTO • L..P I NV 
1 EN0' 

•ENO• 'ELSE' 
1 BEGIN 1 STACK(/P/),:A,, P,:P+l 1 EN0 1 

'ENO• INVESTIGATE,, 

1 PROCEOURE 1 HEAOER,, 
1 6EGIN' 

NL.CR,, 
PRINTTEXT( 1 ( 1 NUM8ER=PRODUCT+INTEG&R 

1 END' HEAD!R,, 

1 PROCEDURE 1 0UT(N,ARRAV,P01NTER,AODITIONAL,SUM),, 
1 VAL..UE• N,P01NTER,ADOITIONAL.,SUM,, 
'INTEGER• N,POINTER,AOOITIONAL,SUM,,•ARRAV 1 ARRAV,, 
1 6EGIN' 

1 1r• N 1 LESS 1 NPRINTMIN •THEN• •G010• ENOOUT,._ 
NLCR,, 
ABSr1xT(4,0,N),, 
PRSVM(70),,'CO~MENT 1 EQUAL.SIGN,, 
A8SF1xT(2,0,ARRAV(/PBASE/)),, 
•FOR• 1,:pBASE+t 1 STEP 1 1 -'UNTIL' POINTER•1 '00• 
1 BEGiN 1 PRSVMC66l,, 1 COM~ENT• STARSIGN,, 

ABSFIXT(2,0,ARRAV(/I/)),, 
•END•., 
PRSVM(64l,, 1 COMMENT 1 PLUSSIGN,, 

.ABSFIXT(2,0,ADDIT•ONAL),, 
CARRIAGE(Ol,,SPACE(35l,,A8SFIXT(2,0,SUM),, 
PRSv~c88),, 1 COMMENT 1 POINTSIGN., 
SPACf(SUM),,PqsvM(66),, 1 COMMENT 1 STARSIGN,, 

ENDDUT,, 
'ENO' OUT,, 

'PROCEDURE• oUTD(N,AR~AV,POINTER,ADDITIONALl,, 

SUM•) I)'. 

I\) 
V1 
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56 
57 
~8 
59 
60 
61 
62 
63 
64 
61 
ob 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
Bl 
82 
83 
84 
85 
86 
87 
86 
69 
90 
91 
92 
93 
94 
95 
96 
97 
96 
99 

·ou 
1 01 
ct:2 
~u3 
'04 
,u5 
1 tl6 
\07 
•08 
'.09 
~10 
11 

,12 
'.13 
14 

:~ 15 

1 VA~UE 1 N,P01NTER,ADDITIONAL,,' !NTfGER• N,PDINTER,ADDITIONAL,, 
'ARRAY• ARRAY,, 
•BEGIN• 

IJf' N 'LESS 1 NPRINTM!N 1THEN1 •GOTO• ENOOUT,, 
CARRIAGE(O),,SPACE(100),, 
ABSr1xT(2,0,ARRAV(/PBASE/)),, 
1 FOR• I ,=P8ASE•1 •sTEP' 1 1 UNTIL 1 POINTER•1 'DOI 
1 BEGIN' PRSYM(66),,A6SFtXT(2,0,~RRAV(/1/)) 1END',, 
PRSVM(64),,A8SFIXT(2,0,ADDIT!ONAL),, 

ENDOUT,, 
'ENO' OUTD,, 

NEXT., 

11NTEGER••ARRAV 1 NUM,REFF!RST,REFSEC(/2,,N/),, 
11NJEGER 1 •ARRAY 1 STACK,LIST(/PBASE,,1U/),, 
1 1NTEGER 1 P,Q,SuM,NUMBER,MINSUM,M!NSUM~U~BER,DIPrMINSUM 

,DUMMY, I ,J,RELFIRiT,RELSEC,RELPROD. .. 
1 800LEAN 1 MIX., 

I COM~lENT I 1N1T1A~IZATION OF THE ARRAY$ NUM,REFFIRST,REFSEc_ 
NUM/ IF !~DEX IS PR!Ml THEN CONTENTS IS INDEX 
IF INDEX 1$ APOWER OF PRIME THEN CONTENTS IS 
THAT PRIME 
If l~OEX IS NOT ONE OF A80VE MENTIONED THEN 
CONT~NTS IS NEGATIVE 

THE ARRAYS REFFISRT,R~FSEC ARE NOT INITIALIZED 

1 FOR 1 I ,;2 1 STEP'1 1 UNTt~ 1 N1 DO' 
NUM (/I /) , : I • , 
•FOR•! ,=2•STEP•1•UNTIL 1 N•D0 1 

1 IF' NUM(/1/) 'NOT LESS' I 1 THEN' 
•BEGIN' •rOR' J,=1••2•STEP 1 I 1 UNTIL 1 N•D0 1 

NUM (/JI), =•1,, 

HEADER,, 

J •:I,' 
1 r0R'J,=J•I 'WHILE! J 1 NOT GREATER' N •DO' 
NuM(/J/) ,= I 
'ENO'., 

•COMMENT• NOW WE ANA~VZE ARRAY NUM. 

M 1 N·suM, ~(;,, 
MINSUMNU~eER,=5,, 
NUMBfR, ■ 5,, 1 COMMENT 1 THE NUMBERS 1 TO 6 ARE NOT ANALYZED.i 
NUMBER,=NuMBER+1,, P,:PBASE,, 
1 11' 1 NUMBER•GREATER' N 'THEN 11 GOTO• r1NISH, 1 
1 !Fl NUM(/NUl'BER/) 'GREATER' 0 •THEN• 
1 BEGIN I SUM, =NlJM6ER,, 1 GOTO I COMPARE I END 1 , 1 
RELrlRST,:ENTIER(SQRT(NUMeER)),, 
RELSfC,=RELFIRST+1,, 
RELPROD,=RELFIRST ♦ RELSEC,, 

•FDR• DUMMY,=o•w~ILE 1 RELPROD 'NOT EQUAL' NUMBER •DO• 
1 If' RELPROD 'LESS• NUMBER 1 THEN' 
1 6EG'N' 

RELPROO,•RELP~OD+RELf!RST,, 

I\) 
O'\ 
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RELSEC,•RELSEC+1 
'END' 'ELSE' 
'BEGIN' 

RELPROO,=RELPROO•RELSEC,, 
RELFIRST,:RELFIRST•l 

'END'., 

3 

•COMMENT• WE HAVE NOW TWO POSSlijLE RELATIVE PRIMES 
SEARCH.THE SIMPLEST COMBINATION,, 

··1111x,=•FA1.sE•., 
S~ARCH(RELFIRST,RELSECl,~ 

'CCMMENT• 
•COMMENT' 

SUM,=O,, 

THE STACK IS fLLLEO W1TH THe BEST COMBINATION,, __ _ 
CALCUt.ATE THE SUM OF THE RELITtVE PRIMES,, 

1 F'OR 1 1,:p8ASE 'STEP' 1 'UNTIL' P•l 'tiO' 
SUM,:SUM+STACK(/!/l,, 

:16 
•1 17 
·.:8 
.'.19 
:20 
121 
·.22 
t23 
124 
~25 
'26 
:27 
:26 
129 
130 
"31 
:32 
'3.5. 
lJ4 
:.35 
.'.36 
.37 

).,Hl 
).J9 
140 
,41 
142 

COMPARE,, 

: 43 
.44 

.1.45 
~46 
~47 
: 48 
!49 
~.50 
'51 
'52 
:53 
154 
1.55 
156 
'.57 
• 58 
l j9 
l.C.0 
1c,1 
. C.2 
'..63 
: 64 
.' 65 
,.66 
'67 
•.68 
'..69 
, 70 
·. 71 
'.72 
j]J 
.l 74 
115 

DIFF'MINSUM,:NUMBER•MINSUMNUMBER,, 

•IF' SUM •GREATER' M1NSUM+OIFFMINSUM •THEN' 
•BEGIN' . 

ouT(NUMBER,LIST,Q,OIFFMINSUM,MINSUM+OlfFMINSUM),, 
'END' 'ELSE' 
1 If' SUM: MINSUM+DlfFMINSUM 'THEN' 

'BEGIN• 
DUT(NUMBER,STACK,P,0,~UM),, 
OUTO(NUMBER,L1ST,U,OIFFMINSUM),, 

'END' 'ELSE' 
•eEGIN•OUT(NµMBER,STACK,P,O,SUM),, 

•FoR• 1 ,=pBASE 1 STEP•1•uNTIL•P•1•00• 
LISTC/1/),=STACK(/1/l,, _ 
Q,=P,, MINSUM,=SUM,,M1NSUMNUMBER,=NUMBER,; 

1 END',, 

'COMMENT' eoOt.EAN MIX ,s TRUE WHEN IN THE ANALYSIS 
OF RELflRST ANO RELSEC OCCUR THE SAME PRIMES AND 
PoWERSOF PRIMES,, 

1 1F• MIX 'THEN' 

-----------·--- ··- -- ·- ····· 

·------- ~--·------- ·--
'BEGIN• 
LPMIX .. 'If' P'NOT GREATER' PtlAS£+2 'THEN' 'GOTO'. RDMIX_;L---·----·-----··-·--·····-·----- •·•-·--·· 

STACK(/P/),=1,,J,:PBASE,, 

RQMIX,, 

•FoR•1.=PeASE 1 STEP 1 2'UNTIL 1 P•1•00• . 
1 6EGIN 1 STACK(/J/l,=STACK(/1/l•STACK(/1+1/l,, 

J.=J+1., 
I END• •• 
P,=J., 'GOTO• LPMIX,, 

REfflRST(/NUMBER/),=STAC~(/PBASE/),, 
REF5EC(/NUMBER/),:STACK(/PBASE+1/l,, 

'END' 'Et.SE• 
'BEGIN 1 REFFIKST(/NUMBER/),=RELFIRST,, 

REFSEC(/NUMBER/),:RELSEC,, 
'END'., 

I\) 
--1 
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•GOTO• NE:xT :. 76 
177 
t78 
:79 

•ENO•,, 
FIN t SH,, 
•ENO• 

4 

----·--·-· --- ··-

I\) 
(X) 
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NUMeER:PROOUCT+INTeGER SUM 
6 = 2 " 3 .. 0 5 " ~ 7 = 2 " 3 + 1 6 • 
!l = 2 " 3 + 2 7 " 9 = 2 " 3 + 3 8 . .. 

10 = 2 .. 5 + r. 7 " ll " 2 • 5 ♦ 1 8 . .. 
12 = 3 .. 4 + 0 7 " 
13 = 3 " 4 + 1 8 . * 14 = 2 " 7 + 0 9 . * !5 .. 4 + 2 
15 = 3 • 5 + n 8 * 16 = 3 " 5 + 1 9 .. 
17: J .. 5 + 2 10 * l.8 = 9 " 2 + 0 11 •· " .. - ... - 3 .. 5 .. 3 
19 = 3 .. 5 ♦ 4 12 " 20 • 4 " 5 + 0 9 . ·" . - .. . - ··-·-- - ·-· . - ···-··· 
21 =· J " 7 + 0 10 .. 4 * 5 .. 1 
22 = 4 " 5 + 2 11 " 23 = 4 " 5 + 3 12 " 24 8 ... 3 .. 0 11 " 25 = 8 " 3 .. 1 12 .. 
26 = e " 3 + 2 13 • 
21 = 8 .. 3 + 3 14 .. 
28 = 4 " 7 + 0 11 " 29 = 4 " 7 + 1 12 .. 
JU" 5 " 2 .. 3 .. 0 10 " ,ll 5 " 2 .. 3 .. 1 11 " I\) 32: 5 " 2 .. 3 + 2 12 . " -·--- -~-. \0 33 • 5 • 2 " 3 + 3 13 .. 
34 = 5 .. 2 .. 3 .. 4 14 . .. 
J:; = :, .. 7 ♦ 0 12 * 36 = 4 .. 9 + 0 13 .. !I .. 7 + 1 
J7 = :, " 7 + ? 14 . " Jll: 5 .. 7 + 3 15 .. 
39: 3 * 13 + 0 16 • !I • 7 ♦ 4 
40: 5 " 8 + 0 13 .. -- -·-···---- .. ' --
41: 5 .. 8 + 1 14 " 42 = 2 " 3 • 1 + 0 12 . • 
43 = 2 .. 3 .. 7 .. 1 13 .. 
44: 2 .. 3 • 7 + 2 14 .. 
45 • 5 .. 9 + 0 14 .. 
46: 5 .. 9 + 1 15 • 47: 5 " 9 ♦ 2 16 " 48: 5 " 9 + 3 ···-·- ·-·- 17 "· 4\1 = 5 .. 9 + 4 18 " 50 = 5 • 9 ♦ 5 --· - ·------ 19 . .. ···-' --· ~ -- - ··---- ---·-
51 = .S • 17 + 0 20 .. !I • 9 .. 6 
52 = 4 * 13 + 0 17 • 53: ,4 " 13 + 1 18 • 
54: 4 • ·13 + 2 19 " 55: 5" 11 + 0 16 * :,;c, = 7 • 8 + 0 15 " .. -- ·---· -- ----··--· -· 
5i = 7 " 8 + 1 16 • 
58: 7 .. 8 + 2 17 .. 
59: 7 " 8 + 3 18 .. 
bO = 4 " 3 • 5 + 0 12 • bl a 4 " 3 .. 5 + 1 13 . .. 
62: 4 • 3 " 5 + ?. 14 .. 
o3 • 4 " 3 " 5 + 3 15 " 



~ 

090872•122 e 2458V,11 rRAN~GOOSSENS 

964: 8 " 7•17•1::? 44 
965 = 8 .. 7 * :!.7 + 13 45 
906 = 23 .. 2 " 3 * 7 + 0 35 
9/J 7 = 23 " 2 .. 3 * 7 + 1 36 
968 = 23" 2 * 3 .. 7 + 2 37 
969: 23 * 2 " 3 .. 7 + 3 38 
9/0 = 23 • 2 * 3 " 7 + 4 39 
971 = 23 • 2 .. 3 .. 7 + 5 40 
972 = 23 * 2 " 3 .. 7 + 6 41 
973 = 23 • 2 .. ~ .. 7 ♦ 7 42 
914 = 2.S * 2 .. 3 .. 7 + 8 43 
975: 2!> * 3 " 13 + 0 41 
9/t:, = 2:> * 3 * 13 + 1 42 
9 77 : 25 * 3 *· 13 + 2 43 
978: 25 • 3 * 13 + 3 44 
979: 2!> * 3" 13 + 4 45 
980: 2:, * 3" 13 + 5 46 
981 ·= 25 * 3 * 13 + 6 47 
9t:!2 = 25 • 3 * 13 + 7 48 
9t!3 : 2:; * 3 * 13 + 8 49 
9d4: 25 * 3 * 13 + 9 50 
9o5 = 25" 3 * 13 + 10 51 
9ti6 = 29 • 2 • 17 + 0 48 
9d7 = 29 • 2 * 17 + 1 49 
988 = 4 * 13 * 19 + 0 36 
9d9: 4 * 13 • 19 + 1 37 
9Y~ = :, . 
991 = 5 • 
992: :, .. 
9'/;; = 5 • 
99't = !:i " 
9Y5: :; .. 
996 = 5 .. 
997 = 5 " 
998: 5 " 
9<19 = , " 

1000: 5 • 

090872•122 

3 
246U656 

11:>0 

2 " 9 • 11 + 0 27 
2 " 9 * 11 + 1 28 
2 " 9 • 11 + 2 29 
2 " 9 * 11 + 3 30 
2 .. 9 * 11 + 4 31 
2 .. 9 * 11 + 5 32 
2 * 9 * 11 + 6 33 
2 .. 9 • 11 + 7 34 
2 " 9" 11 + 8 .35 

2 " 9 * 11 + 9 36 
2 .. 9" 11 + 10 37 

B 2458V,11 PRAN~GOOSSENS 

1:5 
2460804 

0

4275 

25 

21 

. . 

. 

' 

. 

l!2 

ti .. 
ti 

*· .. 
* 
" .. 

" 
!' 
* 

* 
* 
* 
" 
" ---- ·-· ~- _,._ ----*---·-· 

" "-
" .. 

• 
* 
" • .. 

* w .. 
0 • 

" 
* •· 

* • 
• 
• 
* 

---·-· -- ···---·•-•>~~--



Memory for data [2;2-37] 

SARA: 

Bits per word 

60 
MC: 

Data type 

integer 

real 

Boolean 

Boolean array 

string 

27 

31 

Core memory 

Number of words 

94K 
64K 

Number of core words used 

MC CDC 

1 1 

2 1 

1 1 

27 elements per word 1 element per word 

3 characters per word ·8 characters per word 



~ 

ALbOL-60 (3.01 

oo•• "f:lEGIN""BOOLEA~""ARRAY" H(/llR00000/)1 
"1Nl£ut.il"l I 

AL60L•b0 

°FOR 11 l: = l 11STf P 11 l 11Ui1T! L11 800000 11 D0 11f:l Ul / I : =11 T!<UE 11 0 

"ENU 11 

FINIS GEN.av EOW-CARD 

-- - u;oi.-=-: __ XXALGOL-

- 08/08172 12,06 HRS· PAGE 

--'-;;-

08/.0il.172·._,; __ J2.06--HRS.:._ - --·· - .. PAGE 

· ----L !lllE------ •'-'---'---'~---Pr!061./A'-l- !:!~G!N~----- --(Mt.S-SAGe.l --------"'--'-'~-'---'-1'--- ------ --· -----
LINE 3 i-'><Oi,,-,AM t.NOS (Mt.S~Aut::l 1 
LINE 3 :_. S011kCE- DECK !:NUS · -· (;at_SSAl,t) ---1 -· 

THE fOLLO■ ING CONTROL C•kD QOJIONS ARE ACTIVE F,L•A. 

·· STACI\· 0\11:WF-LOw ,.· ·-·-----·---" ... •------- --------

- '- ·-r1-11s t.ARou--oc-cuRHt.H'-Al'H.*:'l-I>i~'- --o---IN·· xxAL60l---.:..c._-~-=--· -_··_ .. ..c:.c_.:.:..-.-'--.: ----~-"''-~- 0------·····-----

THE GLOBAL VMHAkLES A><E- , • 
UA,VALU~ ouoJ~2 iUOd uuouuo ouuu ououoo 
UV 000000 2d00 000000 0000 000000 
LASTU~EO UlltJJ bl44 7177I~ 044b 0ll~4D 

IN T'1t t!LVCK ENTtt-<ttJ 1\ 1 LIN£ 

THC: LOCAL VIH!Af1Lt.S Ailt 
000004 011226 5757 000011· ouuu 011222 
ouuotu oll~Ji uuou uuuuuo ouuu ouuuul 

lHIS ilLOCI\ ;,AS CALU:J) Ft-<OM LINE 

U 1111 XXALuUL 

+2 ■ 4772~38~HU5V6"-0fi~ 
bl44 11(71~ U44b Ull~4U 

0 IN ALbORUN 

+8,0000000000000"+005· 

___ . __ . __ .. __ . ·-----·-··-· ·.--,·.···-···--~--- ------ . ___ : 

OA/OA/72 GR0 1:HNGEN. SCOPE 0 3.3 'SU"1' -279' 
12.oo.53.VELOH3L 

24/0}/72-:···c. ·.-·- .·-· · .__c.·.- ··-·-'··- .,_. _______ ··--·- ·--·.-··-. 

l2.06.Sl.VELD~•NR9SOO~ 
12.0b.53.ALGUL, 
l?,Ob.S~.FILE OPENEO---OUTPUT· 
12,01,0i'.F!LE Ot-EN£1J----LGO 
12.07.!l'i. 0 · 158 
12,07.US.LGO. 
J2.r7.l?..CP tiOO.?.~n SFC. 
12,Ul,lt.~P 013,/21 ~fC ■ 

----- -

. l - . 

•l.0000000000000"•000 

w 
f\) 



090t!72•100 A 2458V,7 JACKALANEN 

~ A2458V,/,JACK ALANEN 

'l!EGIN 9 1 l!OC'LEAN• •ARRAV' S[1:800000l I I INTEc.ER' I l 
1 •FOR• I l:1 'STEP' 10000 •UNTIL' 600000 1 00' B[ I J ;c•TRUE' J 
2 PRINTTEXT("8oonoo ELEMENT BOOLEAN ARRAV NOT TOO LARGE") 
3 1 END 1 

090872•100 A 2458V,7 JACKALANEN 

aooooo tLEMENT BOOLEAN ARRAV NOT TOO LARGE 

090tl72•100 

0 
9411!4 

t!5 

A 2458V,7 JACKALANEN 

1 
94184 
29748 

25 

2 

3 

w 
w 
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Precision of numbers [2;2-37] 

For numbers of type real, the precisions are: 

Number of bi ts 

sign 

exponent 

fraction 

MC ALGOL 60 

1 

11 (+1 for sign) 

40 

CDC ALGOL 60 

1 

10 (+1 for sign) 

48 

Number of significant digits 

MC ALGOL 60 CDC ALGOL 60 

12 (sometimes 13) 14 (sometimes 15) 

Range of a nonzero real number y 

CDC ALGOL 60: 3.1 x 10-294 ~ 2- 1022c248-1) < IYI < 2 1022 (248-1) ~ 1.3 x 10322 

MC ALGOL 60 10-616 < IYI < 10628 

Thus there ~ ~ small and large real numbers, such as 10±4oo, 
which ~ be expressed in MC ALGOL 60 but not in CDC ALGOL 60. 

For numbers of type integer, the CDC ALGOL 60 uses the same represen

tation as for reals: 

Exact range for an integer number 1 

CDC ALGOL 60: Iii < 248 
= 281, 474, 976, 710, 655 

MC ALGOL 60 



ALuOL-bO (3.0J-----------' -_- __ , -·--_ 

00*" 111:lE.&lN" "HEAL" SMlll.L; 
SMIILLl=l.234"-40010UTKtAL(6l,SMALLl; 

11 t:.N011 

ALGOL-hO 

FINIS GEN,HY EOM-CAND 

-- __ .. ___ ;_ .-.·----·--·· ------ --- -----------------

L!Nt 
L!Nt 
LINI:. 

u.o,-

0 
2 
2 

XXALGOL 

i>"OC.,NA'" l".St.l,!NS 
P"Ot,MAM t.NDS 
souwct UtCK tNDS 

(MtSSAutl 
(14tSSA<,t:: l 
(MlSSAl>tl 

-------'''-· · 0!!/0!!/ /2------' 14, 15 HMS ·- -- - - - PA6E 

O!!/OR/ 72 

l 
l 

-1 

------

14,15 H~S PAGE 

THE FOLLOW!Nt, ~ONTWOL CAHO OPJ!ONS AKF ACT!Vt F•l•X 

•o.0000000000000°+000 
ENO OF ALGOL NUN ov3.o 0 

OR/08/72 tHONINGE.N SCOPE 3,3 SUM 
14, l S, 17, Vt::LLJHIL 
l4 ■ !S,17,VtLUH,NN~SOO ■ • 

I 4 •I'>. I 7, ALGOL• 
}4.l'>.24,FILt O;.,!:.NE.u---ouTPUI 
1-.1s.27.F!Lf 0Wt~tu---LGO 
14, l=>,i:'"• • O 112 
14,l'>,2>1,LGO, 
l4,l:,,j2,CP 
14,l'>,32,Pr' 

000,213 ';~C. 
tJOS,'1',:, SE.C, 

279, 24/Ul/"12 

w 
Vl 



ALGOL-M. --1:!, O l·'-'":2,ij}:½:.::.c:i:::..~~=-'c=7'='·,.;?.c.c:',C:C-=.;::.~..c=i.c·.···,.:.~-=i::C · · .. -·~ ~cc.·, 0 .::..1J8/'08i 7f>:..C::~-l4;·1 S:. HH$--"'·"..:.c_0· ___ PAGE , - l . ··· ···· · 

oo•• 118EGI11!"11 11 MEAL"··LAf•Gf+''•·· -'-'~'"·..:.•.~-::c:,7 ., •• , __ • _____ "-'-'"" ••.• ····-~==~=~, '" .. ---·-- _____ ,. __ ··- -·-- ---· 
"END". :.LARb_!:._~-~l ~::4"4~,~}J~l_l:<_~AL 16_1,LA,:lbE.l I:·-~· --.- ·- - - . --- -·-· -- -- _ ··-

FINIS OEN,dY tOH-CAHO 
-·· 

ALl>OL-c,0 (J,0) 

0 
2 
i? 
l 

XXALG 1>L· ·· -

LINE 
ur,E 
Ll'~E. 
LINE 

P'<OC,i<A 1~ t:!F(;JNS 
PWQ(,<JAM t.Nl)S 
SOI li<Ct IJtXK ENl)S 
AM!ThMfTIC OVtM~LOW 

!M~SSAGtl 
!MtSSAG~I 
(M~SSAbt) 

OF NUMt:!tH/tXPMESSION 

THE fOLLOwING CoNTMOL CAMO OPTIONS AHf ACTIV!:. 

01</0fl/72 ·f,kONINGEN SCOPE· 3,3 StJM -279 
14,15,07,VE.LOHIK 
14,15,07,VELD~,NMQ~OO, 
14,15,07,ALG\JL, 
l4,15,J.:.,FILE OPE•'IEO---OUTPUF-···· 
]4,15,lh,FILf O~tNEU---LDO 
14,]S,17, 0 36 
]4,l~.17.CP uo0.037 SfC, 
14,IS,17,PP ' 003,n67 SFC,. 

24/01/72 

08/0lil fd. 

f,L,X 

l 
l 

. l 
i! 

14 ■ 15 HHS PAGE. 

lJJ 
O'\ 



090672• 24 A 2458V,4 JACKALAN!:N 1 

A24~8V,4,JACK ALANEN 

•BEGIN• •REAL' SMALL,LARGEJ. SMALLl•1,234~•40UI PRINT(SMALL)I 
1 
2 1 1!:NO• 

_ 090872• 24 ___ A 2458V,4 JACKALANEN 

~ARGE~a1,234w400l PRINT(LARGE) 

2 

+,:23J999999999N•399 +,1~J4000Q0QQ00w+401 

090672• 24 ___ A 2458V,4 JACKALANEN 

0 
54643 

J2 

1 
54643 

!H 

25 

3 

w 
-..;J 
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Integer labels [2;2-25] 

CDC ALGOL 60: Integer labels are not permitted. 

MC ALGOL 60 : The value of integer labels must be.::_ 67108863. 



ALGOL-foO IJ.O) ·-· . -· ----- __ __: _______ "'-------=-=---- 08/08/72- .·,.-12.oa -HHS· PAGE 1 - = 

00"" 11ilEGIN 11 39t 11 GOT0"39 11 END 11 ' ·- --- - - -···-· ---··--

FINIS bEN.9Y EOH-CAHO 

.··---·~--.-_·_-:_·_·_..:: __ :_:::· - _______ -___ --:::-. --- :.·-. ---~--:::;::. __ _ 

ALbOL•bO~ .c . .:.C.-~:C.-1J..:O> :c_-:cc- .:_:cc:;,._: ~ .:c:c,::~,==.cc''::.-.io<.ALtiOL~--'-'-'::..:.c::..c~:c-,:":=..-:,:.::.c,-"-'-- .:',:._01:!/0>l.t 72 .. ::i--12•~08'.-tii<S .C:: . .oC...:,· ..•.•..• , PAGE.. ; l '----· . 

LIN!:. 
Ll'i£ 
LINE 
LINE 

-'''--Occ·.C.::_..cc ·.~c..c..-c,·.µwoc;HA't'-l-Sf:·b I "I~---' ·· --'-00 tMt SSA GE-)·- '-'"-'-'--'cc...-'-···""" , .. c ,_. l -~ ~-"-'--'- -,_ '-'-'"- cc.·.·-·· 

0 l-'l,,\/uK"-•'I l:.••US (!•l:.SSAu£) 1 
0 SO\JkCt: Dl:.CK E"105 (Mt:SSAGE l l 
(J •. FVLLO,,S AN lNCOrlHl:.CT ◊l-'tr<A1~1) 3 

THE fOLLOwlNG CUNlrlOL CArlU 01-'T!UNS AMI:. ACflVt: 

OP/08/72 GRO•·JIN&E,~ !>COPE 3.3 SUM 2 79 
l2.0le!'-'1eVELOH3N 
l2e07.~4,V£LUH•~N9SOU, 
12 • D /,.,.,.,ALGOL, 
12,08,00,FILE OPENEO---OUTPUT· 
l~,08,03.FILE Vl-'ENED---LGO 
12,U!!,O•, 0 2h~· 
12,08,04,CI-' UU0,0~1 SfC, 
12,08,04,PI-' · il0J,921 SEC-,-'--'--

24/01/72 

F,L,/C. 

--·-- - -- . - .. --·"· - . - --. - .. ·-·- .. -· - . 

w 
\0 
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Formal and actual parameters [2;2-35,2-42,2-43] 

CDC ALGOL 60: Specifications of all formal parameters must be supplied. A 

label cannot be specified by value. A maximum of 63 parameters (and no more 

than 62 constants as actual parameters) are allowed for each procedure. 



AL\JOL-60 .· 13.01.·,·. - · 08/01:1/72 12.01:1-.111-1s. 

oo•• 11l:l!'"GlN"· "PROCEDURE 11 .p I Al• Alt.A3 • A4• A:,• Ab, A f, All• A':/ ,A 10 ,A 11,A l ?,A IJ,A 14,A l;, 
oAl6•Al7,AIH,A19,A2U,A21,A2<.•A2J•A24,A2~,A26,A27, 
A2~•A2':l,A30,AJ1,AJ2,AJJ,AJ4tAJ"•AJoll 

~ 11 If>ITEC,ER" Al ,A2,AJ, A4,A~, A6tA 7 •All ,A':I ,Al O ,All ,Al2,Al:l,Al4,A l ~,Al 6 

lo•• 11 £N!J 0 

ALuOL-bO 

UNI:. 
L!Nti 
LJ•IE 

,Alf,Al8•Al':1,A20,A21,A22,A23,A24,A2"•A26,A2/,A28,A2':1, 
A3u,AJ!,AJ2,A33,AJ4,AJ:,,AJ6; 

Al :=Ai:!; 

Pll,2,J,40:,,n,/,11,':l,lu,11,12,1J,l4,IS,Jh,ll,J8,l9•2U,21•22,23, 
24•2~•2h,27,?H,29,JU,Jl,32,33,34•JS,Jbll 

flNlS llt.N,l:IY i:OR-CAktl 

13e0l 

0 -· 
10 
10 

X~ALGOL · 

· ·· PROGi-i AM l:!1:.GINS 
Pl-l<)GI-IAM t.NUS 
SUUAC~ UtCK ENOS 

(Mt.SSAGI:.) 
(Mt.!>SA!,El 
(1~ES$AGt. I 

THE-FOLLO',/IN{; CUNl"!OL CAtW OPTIONS Al-IE ACTIVE 

01:1/0>.!/ 72 

F,l.,X 

12,08 HkS 

PAGE 

.i::--_. 

. PAGE 



. . j 

'·I 

j 
0 
~ 
J 
< 
K 
K 

z 

0 

~~ •• 
~ 

00~ 
00~ 

z oo-- oo+ 
J 

000 
2 00~ 
w oo• 

oo-
~ ~ 
< 00~ 

OOD 
0 000 

~ ~ •00~ 
0 X •oo-
X X 00~ 
X ~ w ~ 
w u ~D~N 

u <-- . 
0 0 ,-...~."\J 
z ~~~ I 

X w 
~ 0 J 

X T. 
X X < 
w w -~ X 
w ~ < 
X - >OO~ 
< r ~o• 
X ~ ~~o~ 
< 400-
~ DOO-

0000 
J ~w 0 
~ w 

WJ ~ 
r< ~ 
~> ~ . ~ 

<>< 
~~J . 

iii 
J 
0 
~ 
J 
< 
K 
K 

z 

0 

w z -J 

d. 

~ 
w 
2 
u 
~ 

z w 
~ 
u 
0 
J 
~ 

w 
r. 
~ 

z 

42 

' ! 

.I I 

::i 
, I 

:i 

I I 

~o-~~~~~-~-~ 
N~~~~~~~~••• ---------------------------o~ooooooo~~~~~~~N~~~~ eo~o~oooocooooooooooo~oocoooooooo~oo------------

ooooo~cooocoocoococoooooooooooooocoo------------
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!===000000000 
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;00000000000~ 
~000000~000~0~~~~0~00~0000000000~000~0=000000000 
000=0000000000000000=00000=00=0=======000000=00~ 
oooo===~=oooo===~=ocooooooooooo==ocooooooooooooo 
00000:oooooooccococooo=oooo~~=~====o 
:oooooooo~ooooo~o~oo~oooooo=oooo:000000000000000 
ooooo=:oocooo=•==Qo?oooc:o=ooo:=0=000000000~===== 
cooooo=~=======~~=ooooooo=o==ocoocoo=o=oooooocoo 

•ooo~o~ooo~ooooooo~oooooooooo~oo~o~coooooooooocoo 
■ ooooo==ooooococo=ocoooooooc~o?ooco==ooooocoocco= 
OOOOOOOOOO~jOOOOOOOOOOOOOOO~OOOOOCOO~OOOCOOOCOOO 

~oooooco~=====~=ooocoooooooc=oooooooo 
~OtJ\.MN-o~~~OJl.~N-o~r-o~•~N-0000000000000000000000 
<[ ••••••••••••••••••••••••••••••••••• ·------------

M M~MMM ~ ~N VNNNN~Nru-- -------- ~ z ~ O Jl. ~N----- ~ --~- ~- ~ '.j + • + + • + + • • • • + •.1 • • • • + + + + • + + + + + + + + + + • • + • n ~J1!/'l~!/'ln,r,,nJ1 ~<1' 

D • 

! .(1 '! 
X 
~ 
>~O-NM•nc~o-NM4~0~0-NMd~O~o-NM4!/'IO-o-NM•no~o-NM4nO 

N~M~MM~MM•····•~4~!/'1Jl!/'ltJ\!/'IJl.JlOOCOOODO~---~~-~=oooooo 
JNN~NNNNNNNNNNNNNNN~NNNNNNNNNNNN~~N~NNN~NNMMM~~~M 4-----------------------------------------------~---------------------------------------------~-~ooooooooooooooooo~ooooo~OOOOOOQOOOOOOOOOOOOOOOOO 
0 
~ 

=-o.Jl.MN-o-otJ\dM~-o~OtJ\.MN-o~OJl.MN-o-otJ\•MN-o-otJ\•Mv
w-oooooooo~-~-~---oooooo-0~~~n~~Jl~~········~~~-~~
r---------ooodo~oo~o~ooooo~o~=ooooo~cooocoooooooo 
► oocococcocooocoooccooooocooooco=oooooooooooocooo 

ooooooooooooooo~~~ocoocooooooooo:000000000000000 
000000~0~0000oc~cooo0~ooooooccocoooo90000ccooo~o 

' •i 



000030 011307 ·5716 000000 ~000 011243· -~-· - ---- . -----· 

00001.'7 011310 5716 ouuuuo uouu 01124~ 
OllC,026 O!Dll --· 5716 000000 0000 011245 -· - - -·· 
ououcS 011312 5716 ouoouu 0000 011~46 

•000024 011313 5716 ououuo noou 011247 
OuC,Ur.3 011314 5716 OOOOuu uuuo Ollr.50 
Oli0022 011315 57lb 000000 0000 011251 
000021 01131b 5710 ouoouu ouuu Ollc~c 
00(1020 011317 5716 000000 0000 Oll25J 
000017 011320 5/lo Ouuuuo 0000 Ollr.54 
OUOOlo o I 1321 5716 onoouu ouuu 011?55 
OU0ul5 ul!3c2 5/lb UuOUUU uuuu Ollr.56 
uoPvl4 Oll3c3 5710 000000 0000 01125/ 
0\/0013 Ol1Jc4 57lb OOOOuO UUOU Oll2b0 
(hlOUl2 011.325 5716 000000 ouuo 011261 
OvOOII 0 11326 5716 ooou~o uuuu 011262 
000010 011327 5716 000000 0000 Oll?hJ 
000007 01 lJJD 5710 000000 0000 Olldb4 
000006 011331 5716 000000 ooun 011265 --- - -•-- ., .. - -- -· - -

Ou0005 UllJ>ld 571b OOUOUU OUUO 0112bn 
OU00Q4 011333 ... 5716 000000 0000 011267 
ououo3 Oll..lJ4 5/lb DUUUuO UUUU 011~70 
000002 ill 1335 ·-·-- 5l!6 0000,)0 OvOO.· 011271 · .. · 0 -··'·'· ·'·• ··-····· - -•-- ----·-
OUOUO! Oll.l.l6 5716 ocouvo ouuu u11c7c 
0000,00 011337 .o:"·-'-- 0044 77644d 4111 011222 ._._ --·· ·. -. --·-·· --·-····-· -··------·----

THE LOCAL VARIABLES-ARE •• - --- ------• 

THIS ·aLOCK ·WAS CALLE0 FROM LINE a (N'. XXALGOL -···-··-

IN THE BLOCK ENTt~EO If LINE 0 · !N Xl\ALGOL 

T"E LOCAL VAR!AdLES •RE~. ··--- ·--- -------
00000'+ O!lccb /747 77D7v7 •O~O Ollcc2 

- . -- ------------ -·. - ,, __ .. -- --- -. - ------ -- ---·---
THIS BLOCK WAS CALLEU FROM LINE 0 IN ALGORU"I 

OA/OA/72 GRONINGEN SCOPE 3.3 SUM 279 
12.ot1.o ... vELOH30 
12. 08 • O"i. VELUH, 1sR9500 • 
12.0H.05.ALC,UL. 
12.0>1.0S.FILE O?ENE0---01/TPUT -
lc.Od.Od.FlLL OPENED---LGO 
1?.011.10. 0 305 -
12.u<:1.10.u,o. 
12.UH.20.CP 000,434 StC• 
l2.Ud.20oP~ 010,307 SEC ■ 

-----

24/01/72 

- --·----·-- ··-•·- - ---

-·- -··-- --· 

_____ ,. ___ ------·-------------

------

·-------" -- ---------- ----

-- ---·- --·--- ··-

--- -·-- -·--- ---··-:_-.-._. ---- ... -- .. -----. 

.i::--
w 

.. - --- --· . 
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Subscript checking [2;2-15] 

CDC ALGOL 60: Upper and lower subscript bounds~ never checked. However, 

with option F (default active) a run-time check will be made to ensure that 

the final address calculated for an array element is in fact within the 

range for all elements of that array; in other words, if integer array 

A[1:3,1:2] is stored in locations 103 to 108 inclusive, then a reference to 

A[0,3] is always permitted because it corresponds to address 103 

(A[i,j] ++ 103 + (j-1) + (i-1) x 2) which falls in the range [103,108] even 

though both subscripts lie outside their declared ranges. Clearly, for 

arrays with only one subscript this array bound check is equivalent to a 

subscript bound check. 

MC ALGOL 60: Upper and lower subscript bounds are always checked. 
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Subscripted·controlled·va.rie.ble [2;2-32] 

CDC ALGOL 60: In the case of an array element used as the controlled 

· variable in a for statement, 

i : = 1 ; .f2!:. A[ i]: = O while i ~ n do i : = i + 1 ; 

the same element is always used (i.e., the element referenced by the initial 

values of the subscripts) regardless of any changes that might occur. In the 

above exatnple, only A[1] is set to zero. 
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Long identifiers [2;2-10] 

CDC ALGOL 60: Only the first 256 characters of an identifier ~ used. 
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Labeled outer block [2;2-27] 

CDC ALGOL 60: The block or compound statement which defines the program 

cannot be labeled. 

MC ALGOL 60: The outermost block or compound statement can be labeled (See 

section "Integer labels"). 



AL\.iOL-bO 11.0> ----

oo•• TESH 11REGIN11 "GOT0 11 TEST "ENO" 
FINIS GEN,~Y EOk-CARD 

ALGOL-60 (3.01 TEST - -

--- UNI:. -- -0------Pf.lOGf.lA>'--tlE<;IN-S-------'--
-- LINE ··.a· 0----.c.·.s.·.=· Pk0C,HA'4 l:.NUS 

'--LINE - --O----'----~,-:·,.ss.50\JRCE DECK ENOS--·., 
LINI:. 0 L)~CLANAl!ON MISSING 

(MESSAGEl -
("'11:.SSAufc.l 
(MESSAGE) 

FOR,. Tl:.ST 

THE FOLLOWING COHINOL CARD OPT!UNS ANI:. ACTIVE 

OR/OR/72- GRONI"IGEN SCOPE 3, 3 ·SUM'··--2'79· ··· 24/0117 2 
12 ■ 08,34.Vl:.LUH]S 
12,08.35,VEL0H,NR95DO. 
12,Ub,3':>,ALGOL ■ 
12,0~.35,FILE OPF.NED---OUTPUT 
12.0b,3~.FILI:. OPl:.NEU---LGO 
12,0b,39, 0 2~ 
lcoUb.JY,CP 000.0~7 SEC, 
12.oH.39,PP 003,783 SF.Co 

08/-08172 12.oe 111,1s 

08/0H/72 .. 12.oe H~s 

-- -- --1-----
.. 1 
-__ 1 

6 

F•L•X 

PAGE 

PAGE 

\Jl 
I\) 



53 

Arithmetic error conditions [2;2-19] 

CDC ALGOL 60: There are automatic signals for irregularities in arithmetic 

(overflow, underflow, division by zero, etc.). Unless the special procedure 

ARTHOFLW has been called, the object program terminates abnormally with the 

message "ARITHMETIC OVERFLOW" when a machine arithmetic error condition 

arises. 

MC ALGOL 60: Exceptional arithmetic conditions are defined so that abnormal 

termination of the object program is avoided. For example, a real arithmetic 

expression (such as 3,2/0) which exceeds 10628 is defined equal to the 

largest XS real number. 
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Determination of types [2;2-12,2-20,2-21,2-28] 

CDC .ALGOL 60: Because integer numbers are represented the same as real 

numbers, there is no integer to real conversion 

For an arithmetic expression where the type cannot be determined at compile

time, the type is assumed real. For example, in 

integer i; real A; 

i:= 2 x (if i>0 then i else A); 

the parenthesized expression is considered real. 

For the special case of an integer base i and an exponent j which is a 

positive integer variable, the result of it j is real. 

Both operands of an integer division operation (afb) must be integer. 
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Input/output procedures [2;3-1 to 3-46] 

CDC .ALGOL 60: The extensive input/output procedures are based upon the ACM 

proposal [8]. The following program illustrates some of these and, at the 

same time, shows how to change the common MC .ALGOL 60 input/output proce

dures (read, printtext, newpage, carriage, nlcr, print). 

A printer line on the CDC holds 136 characters; there are 60 lines per 

printer page. To locate the current printer position and line number, the 

two respective CDC .ALGOL 60 procedures could be: 

"INTEGER" "PROCEDURE" PRINTPOS; 

"BEGIN" "INTEGER" N; 

SYSPARAM (61, 1,N); PRINTPOS:= N 

"END"; 

"INTEGER" "PROCEDURE" LINE NUMBER; 

"BEGIN" "INTEGER" N; 

SYSPARAM (61,3,N); LINENUMBER:= N 

"END"; 
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Standard library procedures 

CDC .ALGOL 60: A program will be aborted with an error message when a 

standard library procedure (sqrt, ln, etc.) is called with an illegal argu

ment. 
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Diagnostics (error messages) [2; 8-1 to 8-15] 

CDC ALGOL 60: Compiler diagnostics consist of error descriptions 

("DECLARATION MISSING FOR ... <identifier>", "END'S MISSING", "EXCESSIVE 

NUMBER OF UNIQUE IDENTIFIERS", etc.) printed following the source listing. 

The line count of the source card in error is included. 



Job control cards [2;6-1] 

Because of the numerous options available in CDC ALGOL 60 and of the 

generality of the CDC operating system, there are many possible control 

cards for running a job. The following are the minimal required: 

1. Identification card 

2. JOB card 

3. ALGOL card 

4. Load-and-go card 

5. End-of-record card 

6. Source program cards 

7. End-of-record card} 

8. Input data cards 
May be both omitted. 

9. End-of-file card 

The format for the first card is yet to be determined by SARA. Cards 

2,3, and 4 in the simplest situation are: 

Col. 123456 

<Your name>. 

ALGOL. 

LGO. 

An end-of-record card consists of a 7-8-9 multipunch in column 1. An end

of-file card consists of a 6-7-8-9 multipunch in column 1. 
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Version 4 of CDC ALGOL 60 

We have described version 3 of the CDC ALGOL 60 system. However, in 

the first quarter of 1973, CDC will release a version 4. Most programs 

written in version 3 of CDC ALGOL 60 will also run under the version 4 

compiler. But version 4 will not handle segmentation* which is available in 

version 3, and version 4 will use improved source code debugging statements. 

There is no manual available for version 4 CDC ALGOL 60 yet. 

The main important new feature of version 4 is that FORTRAN library 

subroutines can be called and executed within the ALGOL program. Thus the 

enormous CDC FORTRAN library of subroutines will become directly accessible 

to the ALGOL programmer. 

* . . . . . An overlay facility will, however, be available. 



71 

References 

1 • , 1966. Control Data 6400/6600 Computer Systems ALGOL General ----
Information Manual, Publication No. 60173200. 

2. , 1971. Control Data 6000 Computer Systems ALGOL 60 Reference ----
Manual, Version 3, Publication No. 60329000. 

3. Grune, D., 1971. Handleiding Milli-systeem voor de EL X8, Report LR 1.1 

of Stichting Mathematisch Centrum, 2e Boerhaavestraat 49, 

Amsterdam. 

4. Knuth, D.E., 1964. Man or boy? ALGOL Bulletin No. 17 (page 7). 

5. Kruseman Aretz, F.E.J., 1969. Het MC-ALGOL 60-systeem voor de X8, Voor

lopige programmeurshandleiding. Report MR 81 (4e uitgave) of 

Stichting Mathematisch Centrum, 2e Boerhaavestraat 49, 

Amsterdam. 

6. Naur, P., 1964. Revised Report on the Algorithmic Language ALGOL 60, 

Corrected reprint of A/S Regnecentralen, Copenhagen. 

7. Poel, W.L. van der, 1972. A comparative study of some higher programming 

languages. Lecture notes for Advanced Course on Programming 

Languages and Data Structures, Amsterdam, 12-23 June 1972, 

page 1.22.-3. 

8. , 1964. A proposal for input-output conventions in ALGOL 60, ----
The Communications of the ACM, vol. 7, no. 5 (May). 




