
END 
RoUTtt.JF 
ROUTINF 

EXIT: 

END 
:s 

LINK Ll TO ANY• t'?. TO 
TYpE CONS 1S 

CAR TO A°"1Y 
cDR Tn A',JY 

STRING LNIL IS ,1,!\1ii 1+ 

FLATTEN( )( TO ANY; rO STRlNr, IS NAME< X > 

LtST.ST~( XTO ANY, ~LAG TO A00LEANvFALSE > TO STRING JS 
LINK T TO ANY 
IF x=LNJL THEM Rr:r1'1RN ,1,()+ 
IF TYPE.OF( X >;fo~s THEN ~ETURN FLiTTEN( X ) 
RESULT~ LJST,ST~t CAR OF v) J T ~ CDR OF X 
IF T=LNJL THEN r,nf~ EXIT · 
IF TYPE.OF( T )~~n~S THEN ~ESULT rt ~ESULT" +,+A ! 

- FLATTEN( T ) I GOT~ EXIT 
RESULT~ RESULT A ,I, ,I, A LI~f.STR( T, TRUE) 
IF NOT FLAG THEN p~SULT rt ,i,(+ A RESt1LT A,&,)+ 
RETU~N 

ROUTINF TOKEN.LIST( NXT.TO~ +o ROUTINF) TO ANY Is 
:S NEXT• TOK IS A PARAMETER! ',=-~S AoUThtF EXPECTFD TO RETURN O~E OF: 
S ,&,(,&, •• RF.GINNJNG n~ LIST 
:s •>+ -- ENO OF~Ll~T 
:s +.+ -- DELJMJTER F~R ooTTE~ PAIR 
:S ANYTHING ELSE -- A~ ATOM 
s 
s T~j;: 
:s 
s 
s 
~ 

ENO 
< 
ROUTJMF 

LOOP: 

LANGUAGE ACCE?TEn 8V T0KEN•LIST IS THAT OF <S,EXP> BFLOW: 
<S.EXP> ::: <ATOM> S () S ·c<EXPR,SEQ>) 
<EXPR.SEQ> ::~ <~.~XPR> S <S,EXPR>,<SeEXPR> 

. s <S•EXPR><FXPR•SEQ> 

ROUTINE TO!o(EN.LI~T~ 
LINK T ~ NXT.fOK~~ 
IF (T=,i, •• ) OR (T:+),i,) THEN ~OTO ERRnR 
IF T:•(,i, THEN RFruqN T , 
RETURN TOKEN.~rsi~~ NXT,TO~ )VERROR 

TOKEN.LIST0< Nxr,TOK TO pOUTrNE ) TO 4NY Is 
LINK T,. NxT.TDKr~~ L TO CnNS 
IF T=•>• THEN RETUQN LNIL 
JF r=••• THEN Goro ERROR 
RESULT,. CREATE< ~~NS > I~,. RESULi 
JF' T=,1,, ( ,i, THEN 

CAR OF L,. TOKEN.~JST0( NXTeTOK )VERROR 

'' CAR OF L,. T 
ENDIF 
T ;_; NX,T,TO!o<() 
IF T=,1,) • TloiEN COP ,F L ,. L"!TL f RET11RN 
IF ri•.• rHEN CDq ,FL,. Cp~ATE( CoMS) IL,. cDR 0~ LI ~ 

Gnro LOOP 
CDR OF L,. ToKEN.(yST( NXT.rOK )VERROR 
IF NXT.TOK();,1,,+ T~EN RETURN ELSE GnTO ERROR 



I-? 0 U Ty "' i::· C L F t' R I\! 0 U t. ( ~" ') T 0 \I n , F I I 5 
LINK c:: 
FOR s;;n: t:;FL (!'i(j) i"\n 1FT11('.I~ 1c::.,\i')) 

END 



DATA,:~, PJJ,Pl 
TYPE ;,rmF:sET TS 
(N0Df1 TO INTE0~R 
•-JOOESr:-T A1_PF L\[)Y 
LINK T TO JNTEGlP ~ n 
ENO 
RnUTr~r P11(T) Tn ST~l~~ r~ 
LINK ~F"LS 
LTNI( P•S 
IF T r:-t."flM ALPEAt;Y TH:i~ 
IF NdMI=' (T):..,NODl.,1, TY=:-:\1 
RfTUR~ •NOOE• A ~oME[T 0~ AL~Eaovl 
fL SE .. 
RETU~"' t\l AMf. ( T) 
ENDIF' 
ENDIF" 
IF CT TS r-JODF::) ,l"!ri (T:: 11,w:) T-..it\J 
r,.r+1 
\TTAc~tT,ALREAUYl 
r OF 111_RE AOY r+ 1 
~NDIF-" 
[ F T T C, fl T 0 ~1 T H t:. l\, '-' f::'. T L If~ , 1 "' • • •. 1 r ( T ) 
[FT i~ LJNK THfM RFTUP~ .~. A PJl(iT) 
CF T T'S 5F"Q THt.,i l,.,.. [ ,i. 
~oR s;p-.1 r no 
:F ~= r OF FIRST n~ TT~~~ n;Rn+,• 
t,.Rno11 CS) 
:t.JDF' nr; 
~FTUR~.I R A.J,] ..

:ND IF' 
: ,+ ,I, ( • 

•ELS~ SFL(T) 
oR c; ➔ TN SF-"LS r1n 

.F' S = C (IF ~Il~ST OF SF"! ":i Tq~N RrtR"+•• 
<',.R11.pi1 (S nF Tl 
"NDF'Oq 
. ET u R ~I R ".J, ) • 

Nn 
oUry .. ,r:- P1 (T) L, 
L F-" AR I\I n D F.: ( ALP f A 1 , Y l 
-+O 
\JD 



DAT A T t-..: P l ? , P ;;> 
TYPE ~.,rH)F<;FT IS 
C NODF 1 Trl TIJTE vu> 
i'JODE~F T Al RE AD y 
LINK i Tn I~Tf0t~ r+ ~ 
ENf) 
RryUTJNF P1?IT) T0 ~T~l~~ T~ 
L.t"'K c:;FL5 
LINK P•S 
IF T ~DOM ALµEAUV TH~N 

,--tF ND.~~F(T)=+~!OOt.,J, TH~.J 

RE TU~ "-1 + N n n F ,1, " 1\1 A "·l F ( T 11 F I\ j -:::, E Ar) V ) 
-- £LSE 
. RE TUP~1 !\JAt-iF CT) 
-- EI\JDH-· 

ENDIF 
-......_ IF ( T TS l\f()[)f' l 1.\ r,;r1 ( r::, lr,1') l T ,,E \l 

I.+I+i 
ATTAc~tT,AL~EAUY) 
T OF ~L_Ql:.l\DY r+ I 
ENDJi:i' 

~ IF' T T c:; i:\ T l"1 '1 THE r J i::, F pJ R t--J :-.1 .,, n :- ( T l 
~IF Tr~ LI!\11<'. Pit_•'! ~ETUr:n, ,1,_.-.1, "P12<Jir·1 

IF T rs <;Fq THf.:, 
R,.+[.i, 

' ;"'FOR c;.:;n, T nn 
1
• IF S: r OF F rR~T !"IF T T,-H- '-1 r::> ~k A+•+ 

R.+R "Pl ;, ( t: l 
-E NDF 11p 

RF.TU q r-.1 R" ,i, 1 .i, 
·-- END IF' 

R,;+C,i,_ 
St::LS ~ SFt_(Tl 

r-FoR 5 .+ P-l SFLS !)0 
' - I F s = C ()I:' F I h ~) T (l F 5 rt_ s T f-l e- j\_, 4 ,+ R /\ + • ,I, 

R.+R"Pl?(S) 
- IF S r,F T : 11!\1U plF'f\l 

R,.R" • T0 ..i, "Pl?fS OFT) 
~ENnIF ,,---/-
-- ENOF'!)q 

R1:TUQr-.1 P /\,I, l ..i, F ·11 /\Jt J_ ':) 
ENO ♦.-;--·· -
CLEAQ11/"\f)F (At nEiH>Yl 
l,. 0 
PP. I ~JT < P 1 :;, <T l l 
END 

---- --- -------------------- - -- -------------------------------------- -------



Ro tJ T 1 "'' s:· PI\ CK. { c:; l n <-; E 'J ) T n ~ T , I ~! G I S 
LJNK T 
RE' s lH~ T r+ ,I, ,I, 

FOR T r+ HI S r,U 
IF T ,:c;; snn~IG THF~i =?i:c;;!fl.T ➔ r'(f_5ULT "T ELSF. FRf:()R 
ENDFf)o 
Hm 



ROUT p.,~ 5Cf\\ ( l T () c;,r:- ·:, Tc; 
L I N K r µ T (' S H? 1 • c; ~ ,J "'\ ~ n f n ~ T P r ,·.j r, r+ ..i- -i, 

~~SULT ~ cPFQTt l~l01 
FOR C.-l,. I \l l 1ilF' 1tt;\ ( QI-. I\ l ( l ) 'h 

IF CH:J, ,1, THf':i.; 

J F W (l p n ~ -J.. ,,!, T r 1 L (\; trn L ( :ii ' • ~7 --~ • '? E S I J L T) ; i,I O i., D ~ ,1, ,1, 

ELSE 
w () R n .:; 1•1 (1 p r, I\ C r I 
ENDir 
ENDFrp 
f.ND 



•,?Du r r ~-' J:." /~ ri ! ) F ( f, ' :, T (\ s :::. ) ) T c:: 
LI'"t< T Tn LT<::TLL. 
r ,.r IR<;T (',J:. <; 

FIRST nF' S .-. Ci<rTf(l_lc;n:-t_ 

C OF ~TPST 0F S ➔ n 
:~ OF i:-TPST r,F 5 ~ T 

.( F" T : U \i:1 TH f !\, I . i'\ c; T Cl,:;- c; ➔ r:- I ~ 5 T (i F c::: 

END 



R 0 UT J ~.1 I'." n F LF { S 1 r· ~ F ·, ) ... r 1 ": .,, I S 
I F FT o ~ T OF S ::: t 1 1i, T .. .., ;:- \I F ., r ~ (i 

R[SUt.T ..+ r ni::. r H'<:;i ·)~ <:.: 

Fr Rs r n F , rt ,,, . F ~ r ~ s T ·,.. c: 

END 



"'-

RnUTp,,r:- [li)'iL.(A,', rn :::E0) T'~ 
Lr Lt\~r Oi;- s:: r, T>-jtf,I 

r,J OF I f'I S T (i i=' S rt C r;, ,:: 1 T F ( L I <:: T ~ L l 
L A s T n ~ s rt l\l u ~ !. ,; s r r~ i:- s 
C OF i't.ST r,F" S "' ,i 
ELSE 
LAST nF s. rP[ T~ lr~T~~I 
F I RS T n F c; rt LA '.) T t) i=- S 
C OF ,·AST ()F S ,,., 1; 

FNDIF 

______ '>--..'- __ ------------------ ---- --- ------------------------------------ ---



Rn u T Hl r f) ~ u. ( r.; r n <..; F ') ) T ' ' e I y I ') 
L I N K T T O I I r.:; Tf L 
I F F T pc; T n F <; :: I I rt r · T ,; F t ! F: .:i ;:, '"' R 
F o R T ,. i::- r r~ s r u , c; • n i:- T H ,1 L. E ,J n i:-- T _ L ;\ s -r u F s u o No • o o c , 
r~ESUL T r) r OF L,...,r r,;;- c;; 
LAST M S ,... T 
EN!) 


