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Diffsrences t-twveen v1.1 and +v1,2

Int&rr.ally it anjor diffircncs s that the gtoroge ranzgerent cysten

hog re-crgenised , reoulting in a sors cfficlent and btus frre EEriagr

collacter, In vl.1 the 7LP pointar ( zee cecticn 6,2 ) pointed to the

rL?

free area of zeaary. After sardage collection all the cells t=low
ware cospcied. In v1.2 the FLP polrter polnts to e list cf freoe e211s8.

¥han the intsrpmatar &3 firbt rm 211 the c3lls 4n momwory cre 1link3d

togtthc-r (up to ths bottos cf ths stack). The gartoge collector deos
not cospact csllo tut inatsed plocos unuzed colla brck cnto the
fraelint. dowver it 15 £t41]l peceeoary %o ccapact cells =icr to
pavirg & progrz=.The rain rosult of ils ré—crgznication is.t!ut the

gartnge collectcr mms such faeter ce 1t hes no calls to cocopact.

A new functicn , STACK , hes Yxen intrcluced which eets the stac slze

- ¢
>

Derdng indttsllecatien the interprseter suctiza

end clears ths menory,
1214 zatlen of 4% Ericn.70 ehangs 1he mloc

$c2lly perfo=s

c
tize enter (ctack n) , »here mn evalintes to o rimder, If you have a
i i

TRR
1S PN

[$)

ray overflcy with di-astorous re

~—caan and increnze the nlockx e

st LFRIRT Decilen rd lense® Exlsts. & R fimetlisg FART hes Deen
istroiuced which togzleo cutput Y=tween tho scorven a2nd printer,The
ng the LFRINT

follewing eszzrle $1lustrates the use of FAT by defining th

function. _
(ce lpzint (8) (pregn() (=) (print o) (pzt) ))
The carelict ray be displayed by the new function CELIST., T followlirg

.3 ) «
chewa an extrocect of the namelist aftar :ntcring'(oblist).

exit (sutx 28645 pnaza (30821))

“LExit i3 the nare of a function , 26445 1e the eddreszs of the rachine

‘v dede sutroutine for the function , and 30821 iz the internzl rrpres-

- entz=tion of ths churacters "exit”™ §,e, its vne Troperty.
o3 4r”
URARS
T LT el v em =y L e—
N -~ S R TR T T e e T e ey A e O T T o a B
- ) ASe Fom 2SS . T B T -
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A rev functies TRACS teozgles the

a fincticn the parcoatera

trace T2cility cn and cff.Ca entry to

and tholr vali=p arce displeyed , ard en exis

frea ths fimcticy tha rosulsi ia displsyed.

8q

_(f.i.-zau nn))

2 (tracs) — ewitch trocs

t.

* (sq.3) == =11 &g

ne=3 == Iareczetar of o] troeed-
s . T mmeult of 2q tmesd
_ '9  e tep lavel frmction I\:a'::l“

* (trece) — owitch ircce off

t

[ 28]

t 42 now pomaidle

to pruce during

.

evaluetdion by ccatiously rreEsing

®
the space key , ot ¢he far rizht of tho keyboargd,
The ‘cecld stary? RLIy point s nov &t cdiepng 24500 , ond the 'wary
etert® Is now 2t add-cag 290853,
Prorracs produced using v1.1 wi11 not vn 1f leaded wsing vl.2
T bd
-
. .
]
LY ey A g ol TN o
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PROGRANMER'S MANVAL

(&

z
()
M

o 7
4
7

1.0 Introduction
2,0 Getting started
2.0 specLISP syntax \
4.0 Sunmary of specLISP functions
4.1 KBEBLY
4.2 AND
4.3 ATOM .
é. 4 CAR
4.8 CADR
4.6 CDR
4.7 CDLR
4.8 COND
4.9 CONS .
4.10 CEPr ¢
e 4,11 CSETQ
; 4.12 DE
’ I 4.13 EQ
4.4 EQUAL
4,158 EVAL
4.16 EXIT
£ 4.17  FUNCTION
4.18 GE
é - 4.19 GET
9 3,20 GPRYATEFP
' 4.21 AMEDA
; 4.22 £Esp
; §:.23 LIST
J .24 LOAD
g" -4.25  LDPRINT
K 4.26 T T
E 4,27 MINUSP
4 4,28 LILL
4.29 NOT
4,30 MULL
% 4.31 NU!I'SER?
: 4.32 OR e
% §.23 PRINT
B . 4,34 PROC .
i &, 3% SUTPROP T
4,36 JUOTE
4.37 READ
5 .38  RE¥PROP
8 4.39  REVLRSE
: g S 4,40 RPLACA
5 4.41 EELECD ) -
g ‘ 4,42 SAVE
4.43 SET
4.44 SETO
v 4.45 VERIFY
g ‘ 4.46 WHILE
R o 4.47 2EROP .
Ll : .
Bos- ¢.4C PLUS
§\,’
3
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4.52
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5.0
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5.2
5.4
L.0
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6.3
7.0
8.0
Q()
0.0

" DITF
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TIMES 12
D1y T2
REM N 13
ADD] 13
sSuB: 13
Evalvaticn zng Binding 13
Vvaluut\on Cf e-expreszicne 14
Variable Qinding 15
Tunction /\Pplicatieon 17
User Definecd Tvretiens 13
Interpreter :emulg_Organisaticn ls
"Cell Storace 18
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The Dewcnstraticn Program 2z
Pe¢<aﬁes ; 20
koceowrendes ?c:dinq 25
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2,00 GETTING STARTED '
‘ =L STARTED
(i) Rewind tha Cassctte
(L) ‘Type Lloap on the;c:mouter -

d
P

i
|
]
j Note that Loap iz a sincila key entry
g (e} Press prav On the cossetee plaver
{ .
!
i
{
? (1) The SCreen will go Bleck a=g the folleii-s EEssace
} arcear;: _
. specLISp §.9
(c) 1982 K.P. Stcre Bfe
Made in By ling
[ .
3 VN YT e R Speclisy Prerpe ang ig displaved whenever
N tXrected., If po Prompt is disp-aucd, then the fircticen e3?
‘ cntered 4s being egvaluated, When tre evaluvation <5 finisheo
f Tesolt will pe Cisplayed followeg by tre DXempt.
[4
'3 7t anv tire, €xXcept during Carbacge Collection, 1 is Boggis
{ ©¥it to the tep level ©f the frnterrrerar by pres:ing the ¢
SHIPTY ang 'SPacE reys s*mul:anecu:ly. This 4s vserfy) te ¢
= TuBawsy function,
X .
. /utornatively, it Isg Possilkle to ferfcorm a retvern to Eas:c
;\ “7CsSsing the 'Cars SHIFT' ang ) Xeys simultaneously. After
. this, the USer can use EASIC or can "warm start' the Inter;
; Ly éntering RIN yvcp 27 EC6 a2ng ti.e state of the intercrezer .
: Le restoreg as 1f an exit had cceurred, If the user ceoes not
. PVerwrite the interpreter/whilst in Bxsic, then the interpre
Can be "cold starteg by entering aym USR 24000.
S s 3 hg input mode only, Pretsing "CAPS:SHIFT! and @ Celetes
. Previously entereq character from the input buffer.
1 .
: 'ressing 'Cxps SHIFT' angd g Cencels the current irput line b
I "=tying the input buffer,
X
‘ 13 summarise: .
b e 5 e e R - - o
3
i frea within Basrc, 'cold start: by: RUN USR 24¢0n.
%K frem within BASIC, ‘*warnm £tast' by: RUN USR 278
'gu delete Previous Cb«:rac:er: 'CAPS SHIpT! g
ﬂ celele current lipe-: 'CAPS SHIFT' s
£ exit to BASIC: ‘'Capsg SHIFT' )
@ tx1t to LISP: 'Caps SHIFT! SPACE
2
£ﬁ FIEE TSt e T aimmim s e A L
2 ER Felelt i el T e A R e T tE L R T RS e et Ot ¢ et



4CLISP SY T/

"rivntifiers may be any length,

they should be nultipleos of 4

" g 2. 4 claracte ¢rs rather th

althcuo} for “f{ficient Use of gor

Character" i.e

:»pc*gd € and lewercase characterz are distip

‘EST® 41g Dot the £ame ag “tes

‘....44

dre only ‘ecoqnised
7Y Bpecey, '(i 'J' or '"ENTER!

254 characLers, tke inLhrﬂretmr will drzeryp

vietructer, .
<S-expr; = (Jist>1<dottcd Pair>lcetomy
vLisE) = -~@xpraje)
<dotted pair, = (<s-expry, CESEERry )
<atcrni) = <4dentif*e*>#‘Lﬂger>
<icentifier, = <char> ?Cha (ﬂ‘?it =
A
<ckar> = a..zlA..z1- i< > @l(l/{?L‘IE
<digity = 0..9
<nurber, - = (+1-}<digit ﬂdigitg‘
18
‘/
T
A 3
o !
._. ~ S aen e ;:\MFE;{;“~KAT"
L T Tl Aesimmne s U S TR R =L T ot et S

t". sErecllIsg?y nr

in lcwer Case, Tdentifier

Wnen a lire 1g

ct, i.e.
cdefin°d

ldentsfipy.

£ are ter'inaL24
inpuk lenger Litan

DAy

'ENTCRY 85 the 2u5:sx



SUMMARY OF specfIsp FUNCTICNS

All of the specLISPp
three waysg:

functicns

(a) the function syntax ‘
(b) the function.evaluation rulees
(c) &n example

Unless oth ralse

stated, 211 ercumentzs of a functicn
Lbefore éxecuticn cf the fencrien.,
Predefinad 5pecllf&? names

In the following examples,

k i1s the
and sguare is txe

ist (a b ¢ @)
£ q <4 3
<uncticn cdefirned -

($ir2s n n)

L2 S

1.1 (eacolv x arcs)

X must Le a lambcla exrression,

N

es Args is a list o
to be acrnlied to trhe lamsés €xprecsicn

B, (ecolv (cucte tQuare) (cucte (4)))
=15
g
2 (end x1 x2 x3 v ws X0
Returns the value I xn 4f %1 tO wn

= - ey L
e g .- A ) — - e e - —— . .
. - e g == o » s s LR —~— S .
® % NS ERT 471 R e YT e e YU ST . : Tl
. T, - g e ) ; v NE e o o : u -,
L, . - . - Lz w B RR LT T
. e -— 2 . Ve - o — -~ s
o - . . v ~ DR S "R ) -
N T R By ek - v -— -

and predicates are descri!

L&)
he
X}



- B =

e.g9. al (cond ((null x } n1))

({eq (car k) (cuote b)) (qucte b))
(t (gdx x)))

I£ 2w (a b ¢ ¢) then tho result is {L e ¢!

0y

IZ k= (5 ¢ d) then the Tesult is b,

e.g. b) (cond ((ea a b) (s2tg a 1) (setag b 23)

) ]
If a = b then set a to 1, and get b to 2.
4.9 (cons x1 x2) i | |
A new cell is crezteq vwith tlo car of the cell conts
X1, and the cdr pf the gall containing x2.
e.g a) (cons k(gﬁgﬁg e)
= ({a b c ad).e)
e.g. b) foens 1 2)
) & £1.2)
4.10 (iset nare )
X is placed as an anval PIEPRItY &h the preperty lise ¢
heme, Néime mes8t evaluste <O zn 1dentirier.
= (cset (car kK)x) = (a2 b c ag)
i.e. (a b c @) 1s tre z:va) Frorercy cf a,
4.11 (cseto name x)
Ecuivalent to (~E:E'1§EQLE nee) x)

4.12 (_CLE_ luncticn name (paranp'«‘;_exs) f)c.dy)

The parameters eng body oare placed &s a lambéa CXpressic
vncder the expr PIcperiy of function name, If an EADT
property already exists, it uil} be replaced by the now
property.

Note:™No evdluation occurs. The parameter list nay Do

empty.
e.g. (8e square (n)(timcs n n)




s

‘. 13

4.15 -

4.17

4.18

-

;e.g.‘ (ac) = nil

(e9 51 32)
If 31 and 52 are the sare pointer
l.e. the same cell, then t is returned; ctherJise pn

@.9. (eg (quote (a b c 2)lk) = ni2
(eq k k) = ¢
(egual sl 52)

As eg, but 2lso returret if sl ard s2 are the same
nutkter or the sare list structure,

e.qg. (equal (guote (a b ¢ a)lk) =t

(eval s)

The value of s is {tcelrs evalvated,

e.g. (eval (cuote (plus 2 3}))) =5
(exit)

Forces a return to the tcp level of the intervreter,
for handling errors. If exit is used within a feretiar
when the exit is.evaluated the current alist is lest &

Ltlie alist existing at the time of the previous toep len

function call is restored.

e.g.  (éxit) =(kx113'

(funduﬁunction~name)

Creates a functional argument using the lambda express
identified by'function~name, and the purrent aslis+ s

Function-name is not evalvated,

e.g. ({furdmsguare)
s S

o

n.b. (cér (fundnfunction—name)) will displav the alis

(gc)

The garbage collector is called, and returns nii.

n.b. The garbage collector can be extremaly siow,

[E— S g e e " . _— . e o T

- '3 i Rt - e m— o S gV T eeedid RSt e ST -
—— e L AN S iN__._-v——\.' - o __‘*'T'\-)_ B ... 2 P g o g™ ...._L‘ A sl S
3 A - g Y i s - . & 7' .

fh"‘\’-/ - ¥ ~ g2y C—e — -



4.19 (g2t name indicator)

ey,

Tha proparty value under indicator ecn the Property list
of name is returned. If the indicator is expr then the
functicn definition orf name is returned.

€.g9. (get (guote =mguars) (cuote expr)) = QQarsca Uﬂ(tﬁms

4.20 (greaterp nl n2)

»5.24

Returns t if number nl is greater than nuwber n2.

€.9. (greatero ¢ 2) = ¢

(paramaters) boZy) =rgurents)

Usﬁélly used incdirectl

Y by ausing de. Can be used as an
‘encnyrous' -function. ' '

e.g. ((lambda (x) (times «x x))4) = 16

XS

Can be used in a Put function to create a functicn unde:
4 prorerty other than expr, and then evaluvated by psing
acoly,

e.g. (rutoreo (cuote test) (cvote larbda (n) (times pn n}jj
&——‘A__,‘.A S HI——
(cuote example))

" (erplv (cet (gucte test) (cuocte example)) (Ructe (&)

Y
n
[
17
tn
n
U
RN
[ )
I
o)

si .. snh are ccnsed into a list.

13 ek + =
e.qg. (list (guote a) (cuote b)) {a b)
{load name) 4 . o ’
Lcads

frcm cassette a previously saved memory imace saved
a@s name. The memory is restored to that at the time of th,
save. The contents of tha current mewory are lest. Name ne
not be present, in which case the first file found on the
cassette will be loaded. Name is automatically truncated !

4
ten characters. Analcgous to the EBASIZC lsad conmand,

s - X - o — e
. < S e g e L ged .
< K ol O R i R I s g .S - : .
g Ry 2T - b B PR e 2 .
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4.34 (brogn (variables) 8l s2 ... sn)

°

The variables (if any) are bound to nil without .bein

evaluated. sl to sn are secuentially evaluated and t
value of sn returned. On exit from the progn functic
the variables are removed from the alist. =

e.g. (proan (z x).

{setg x k) = (abc &)

(ceta z x) - .

) e <
.AE a point .of interest, note that the above cetg's ¢
be concatenated =s .{setag z (seta % k)) with the sare

4.35 ‘(putsreo name value irdicater)

The valve {s placed on the pré?e:ty list of nare as
" indicator prcperty.

e (putprop (gucte sguare) (cvote (larbéa (n) (tirec
{crvote exprl)
Ncote that this exaxgle {s equivalent to (de sguare Ir

{.36 {cuote x)

Returns x unevaluated. It is rot necessary to cuccte
nil arl t.

[
'

|9}

e.g. (cqucte (a b c c)) = {alb c 4d)

4,37 ({.cagd)

A prcmpt is displayed and an s-expressicn is irgus. £
pcinter to the- input list is :. :turned.
€., gy {xead)
*example 7
> = example a

4.3B (remproo atcm incédicator)

The prcperty name called indicator 1s removed frcm t§
" property list of atom. If the prcperty was- found, t 3
q:eturned._glse nile - - -

e.g. (remprop (guote a)(quote apval)) =t




4'39

.40

' LI 1
, ,4.“\1
7.45
p
.
Y.
3
&
TIT A
D T

P
e

(reversa x)

The list x 12 <{eéversed,
e.q, (reverse k) = (8 ¢ p a)
(relaca 1 x2)

The car of X1l is replaced by x2,
e.q. (rplaca igggg 1 2)2 -4(3.2)

Note: To remove all the Properties of atepm 8Quare do;

-~ 2 1 N * 4
(rplaca (cuote SQuare) ni1)
The errpor éssage "punapmrp PROFERTY NOT ro D% will re Qie-
Plaved after this commang because the interpreter trisgs
to print “sguare” byt cannot find is, -
(relacg x1l x2)
The cdr of x) is replaceg by x2.
- P Dla Cte 2z .2 ’
g (rolacd kx (guote )) = (a.z)
(s2ave name)
ZS¥E
The MeTOry image s Baved as a fi)e ©n cassettc ac nanme.
Name is 5utcmatically truncated te ten charact: rgs, Analce
to L.e sas3C SdVvVe command. ¢ is advicable to do g Cerbac
collectiten Lefore Saving a breoeoram,

£.0Q. (sect (car k) (cdr k) = (b ¢ d)
The value of a2 is (g ¢’ Q) if kx = (a b e d) -

(ccta nare value) g

Equlivalent 1o (se+ (chFe arz) value)
4 r ( < ‘T\
(verify name)

Verifies the LISP»prcgram,‘name-
verify command.

s —— . .
T RRESE psme e e o i — . - - T o —
L SR i - - L N - - Bom o, 00 s e * Lo L T -

- - g  — - e -

¢ g = ] % = canb -
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4.46  (whila test sl_uz see &N)

- "While test 13 t, 81 to sn are Fe€quentially evaluatag,
.- .. ' The Tesult 13 always ni1.

€.9. (proom (1)

(setg ¢ 1)
(while (lessp i 100) = 100

(print i)

(setg 1 (3'aa) 1))

) .
> 4
4 )
3
[ T 4.47 (zereon number) _
[ Returns t jif number is zero, Otherwise ni],
t
t €.9. (zerco 1) = nil
: .
F Note: 1f Curing load, save CI verify, the Program i{s ine
\ Tupted by Pressing Epece, then tre interpreter will exi
! BASIC. 7o Teturn tp EpeclISpP 'warm start' the interpret

. by €ntering RUN ysy 276C6.

i Lhrithmetie Prmcticns
nqmbers.yyst be in txe rericn =327¢8 to 432969
4,48 (B . a1 nz2)

&
g | ®:9 (gl 2 3)= s

: s Returns the difference ©f nl ang ne.

4.50  (tires nl n2) - - . _ .

€.9. (times 2 7) = 14

o _ Returns the Product nl ang n2,

% T 4.5) (éiv nl n2)

1 L

g €.9. (div 6 4) = 3

E o Returns the Quotient aftey dividing nl by n2,

g .

e t

|

— ’...v-;—.._.;;; \-'\:- < Ta _<_°-~‘- - - Fhiem - = -"4.:_ -, \_.:_ ;'_’:‘T-:‘T":"‘ "ﬂ—:,_:f.dw

fi ST T LT AR TR R e R =Tl enE



4.52 (zem nl n2)

P

e.q. (rem 6.4) = 2

Feturns the remaindar after cividirg nl by n2,.

T TNY et @ @ ¢ s e o oo e

' 4.53 (addl n)
e.qg. (22l 3) = ¢
Equivalent to (clus n )

{subl n)

. i
L9
.
(sl
.

N

e.g. {€Ebl 3} =

} * T e

Ecuivalent to (4iff n 1)

e — P o

5

i afai e

e B ema

58 — . e L8 - = e ay 2 - .. - - . S e e
BV e S S BB I o BT G Heaa, o, %5 -



Tl -
By, - R’ALL'ATICPJ AND BINDIHG
‘ 5.1 Evaluation of S-exbresaicna
~———y - The interpreter Usea th, deep binding technique
. Atoms ar. Storeg YIth tha T valyeg in 15t oa)
eligt (aasociation lise) . For S2ch atgop the eva)
(M@VAL) wi1l) Bearch the alige, Thig i low, but
binayn Ces allcy flcient Impleme ticn of o,
- 4Tgument ¢ (funarg)
If an etem 4g to have a Cnstang valie, the dtem .
Set h. the CSEJQ functicn Thie ‘Unctign Placeg th
i &8 an APVAT property G the Frorert,, lise CI the =
alwqys ke Ior np PRy prc;erty Lefora Eearcchin
alfss &nd 1g, therefo: ¢ ICra effiuient
MEVET, €Valuateg 5~ew~ressicns (s—expr) in "tha felle
. (1) If the STEXpr ;. 5 Nusrer then no furtre, e,
: €an taye Place
3 Y Ly
N ‘ (2) If tre S-expr is 2 SYELS] P Aton, the p:cter:y
—— tre atcm 1g¢ Seirched for ep I FERE p:cpert}. =
is ne A prc;erfy, toe 5115t 1. S€archen -4
g2tcm ¢ ict ¢cnp the alist, it 15 an Lrnboung var:
! 2nd ap errocr ~11) ey, It (1 and (2 &re nege
fied, then the S-exgr fuse pg & lige
z' = 13} If the 3T Oof the list 4. én aton, then «, Shaye
a ‘YiCtion,
(8] zz the func;iow has g SUER Frope ty, tren -
CI the S=expr 4. €EVieluatey ky jl_:“.ping to tx,
S{ER pIO“ert3 Viz ]l e
i : .
« j (L) 1y Fhe Unctiey, has ap IXpr prc;:rty, “hen
E -l the S-expr jo SFrlied gy the lapis, €xpres:
f Y )"‘:F:LY.
1'. 7 T S
; ! (c) 1¢ the functlon LBE pe L8FR o St=p prc;c::y,
: ‘€ aligy is S€8reh s T2 $ha atcm. 1¢ the ate
' - 1S not founi, then ap errer wil) Cccur, If the
. t Valvue ©f the daten on the alist 4g net 5 funarg
i . then 3¢ 1s not , functiopn and an €rror #1111 e
’ - OLherw‘ce MAPPLY is Callega, '
{
(4) (a) 1¢ the Car of the 11¢. is a lazmbay ektression
: T - the cgr of the STEEDY e SRl led %4 ths Lotoras
: ex‘rne“s‘on Dy Célling MREPLY.
f :
r{. |
g L :{7*~1;,_;\ ft\‘hm SR . O
i mE T S o TR - -
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If x 15 a nutber,

otherwipe it 1
Variable Bindine
"A bound ateon i a cell, theo

Wiaurlerd x) (grote pl
(£ (gquota €cns))) x 3)

BE) 4

———

-

then the result i {plus x =z

(cons x 3)

czr of which i5 tha atenm

and the cdr of which {3 ths atom's valve. At the tep
lavel o7 the interprater, a7y =tom can be Given a value.
As previcusly explaired, when Mzvar encounters an atom,
it first locks for an APVAL property. If there ie o suer
Progerty, the alist is Gearched for the first cccurrance
¢f the atom. An atom will cnly ke on the clict 1€ cither:
(2) it wes bLound by a set/sectc at the top level cf +ro
interpretey (1.e. beicre any funecticon ezlls)
(b) it was declzared as a °rccn varizkle
s SEE
fic:) it was bow.g within a hicgher luvel functien
A0te that MEvar knows when 1t 15 at .the tcp level kecavse
TLP is HIL (sece S€¢ 5.3). When & user Cefined functicon <s
called, the Faramzters are 2y 0ratically bound to the wal
In the call. 1¢ there are rc:-e fo:mal paresmeters than BEE
pireFgiere, thes she exXtra formal parercters are beund 1o
€.9g, (F 1 2) when F e (larXca (x ¥vozy o ...)
will bind % to 1, ¥ to 2 arnc = to mid,
hithin a caliee functlen, crly atcms cn the alist in the
vhvircmnent cf the fTuoegiem can be SELCEES e,
€E.c.  *(Je F(x)
“(progn ()
*{scrg y x)
(setg x(tirmes x x))
*1)
¥
*{setg x 5)
5 -
*{setg v 10) ‘
10
“(F 4)
1
16
* X
5
]
¥
4
Hith F, = f2 bowvnd to 16, on exit frem F the cnly x on the
alist is the eriginal value. The valie of y {5 altereg
~€Tause vy was cet at the tcp level and not uced as g
Parameter 4., F.
1
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5.3 Ponction ebolication
*M

ot o -,

Y o PN

: e (a) 2 pointer to the envirconment which will indics
1 o Part of the alist 1p ra used when evaluating ¢

, (b) @ pointed to a lar-ca expression
(c) 3 rointer to a list of arcguments
e
4
3 MAPPLY evaluates each argument zng binds {t to the
Corresponding formal Parameter of the 1Emhids exrcrzesicn.,
E The bound values are placed in a temzorary liect =Cinted
. t at by TLP, whila the remainder of L2 paremeter lige s
) being evaluated, ) -
7
‘K i | L
3 When the berameters have keen evaluategd, they are rercue
F' from the temporary list ang placed on the alise Bsing
7 environment pointer as the new alist Fointer. The 14
9 alist pointer s saved in the tempcrary list ang the
g funccion valuated.
K , : ‘
E After evaluating the o0)d valus of tre alisg, +the Z0intesw
R is restcored fcco the tercerary list, ang the resuvl: ¢f
f . the functicn 15 Teturned,
Ty 2 Al exarsle of using funarsz
g
§ *{ée tegt ()
Ay
1 *{progax)
% “feeza x loo) .
b *{g(func square))))
% tect N
i- “{de g (f x)
g o "(preoygn() '
f *{setq x 10)
L *(2)))
‘1‘\ 9
£ ®(ce square () {times x 3 )
g : scuare 2
¥ K . “
E o ﬁ(\_est)
g3 g 1C000
yoks z «
l;"._ﬁ
.z{'.".-)' ; !
iﬁff? Executing test wil) eturn the result 10000 which hase
S Y :
%E . the value of x in the envircnment when the funarg was
L Wea ' N
Fhler - Creategd.- - I -
e
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Useyr Definegd Functions
_____~___~___________

Ever, Ltion bol me onmen {n
7Y function pas an e.vironiknt: tha envi-o ene
o 4 + 4 A~

t..lo ﬂli-ot W iC‘ X !8’ once at ‘:J} 3 I
4 18 f
1] B m e PSR < e timﬁ O t..c <Lnc

When a funces .
C;_On 15 Cal?;
firse, If tre f““c+<on';§' thevaub:outine PAPPLY 13 cal:
3 : e a5 a 3 . =4
\ efvironemtn is passegd o HkpgyyipizprPertj. then the ¢
- = -t - * ~ =
tTEn the environrgnt indicated pu o the funceion
)'.»J‘LPPLY. et Y the fuonars i=

A funarg i1g 4 functicnal

ks a:‘;'u:;ﬂ“ i 4 b
funct top name §s Prsad me oo _f end is Created when a
- the larbh@a CXbressicn of v Pifemeter. The dizEEy o st
. . HaaU L5 3L . G azC\“T,CV'] ) -~ h’*: . i
;ufr&nt Envirenment. The funa?c'f; F;u;éd - y:i“tq: o2 P
@"€ and placed cn tyn4 alist 43 tre us ;T2 the Susctgen
<z ooy EUBl mancer,

~g- = g t.. P ‘.f 6 ‘i 4l (=35 peY - Cad < -
e b

of 100 .
ALP
Nj r‘mr
= Lik
l | ‘
J
F*”T‘_“
After eval ti ch ocors _
< ba rellatling trs ... el
- ‘1 - — e -._J.C‘;;C’v C(Al‘ 'C ,‘L".b %
will contaein a func:g for f£. e E fees

!
{
r~€
o]
tr
[
ot}
0
v
4e
vy
(]
n
n
eas
0]
3
tH
0
X
Lo}

When the functicn = is cél’ed
frem wi en -
fc? Yithin g, thre environrent
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the funarg Creation | ‘
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LSI18C HACHINE CODE

machine code zubroutine is icentifiod in specLIS? by an

ot
‘1th the preperty name of SUBR. The value of the property is a
11§ bit ~dress. As specLISP do2s not reccgnises intsgers great

a9 +37767 2 gubrcutine a2ddrssg grezater than this mDust be enter

a negétive number., The number 0 enter i3 n-65535 whera n i3
¢ address cf the subroutine.

AN O

VIRV

L
P
T ow I

5%

i

SrecLISP assumes all free mamory kelcw RAMTOP s for cell sLoTag

&re efore, rmachine code subroutines rmust be lccated nhcve RAMTOD.
Bf your rachine ccde cccuples less then 1635 bytes, then it can be
%'Wred in the area reserved for user defined grgphles, whiech is

p-v used by specLISP. If you reguire more mermory, then RAMTCP mus
o¢ altered in BASIC by CLIAR pn where n 15 the tcp of the ne

LN
by
b

2cLISP freesvace. Do this before v
ne 8ASIC lcad/save/verify cec—ancz to
vicre using it.

i

4
¢

n€e we have a machine codée =zubroutine cailed
S500.

J“V";}

Nr example, ass:
crell &t lopzt

7T

,,
D €
o)

] o

pit value of the SUER property for screll will be 655C0-65530= -3¢
?‘1:form srecllE? cf screoll, enter (gut preoficote scroll)-25(ccte s
r¢ subrecutine cen be executed oy %leerellil) J.e. as if sgrpll was
% rnzrmal function.

;J ¢ny perameters aTte in the functicn call, then on ar.try tc thea
gu-toutire the HL registers will pPeint o & 145t of the pzrzmster:s
S ' -

i+ cetre are o pararnciers, HL willl coentedln HIL (8). Cn exit f-rcno
f;t;cutroutine, the interpreter expects to find a2 value in EL
poich will point td a list to be oetput, I1f HL pentalns @, thes
ihiﬂ will ke cutput. Ncte: the IX recister i uch not be .altercd,
23 1t conteanis a pointar to the error return 2ddrecs on the stack
:i rl dovs not centein e valid pointer a2 9, . then the intezprater
3

2ay ‘rrash’.
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(

8.1 Thc'D:tabase Function:v

;
; . (de dero () R - i
5 " {progn(11 12) S

? (Print (quota gX:))

2 (while ¢ e -

: - - (setg i1 [=oad)) -

i _ “{c?:d((:tom ll)(p:int(quotc(inco:rect entrg))))

. (cetg 12 {iiztlcar 11) (ceer 11)))

i {ccnd((e;ual(cddr ll)(quote(:)))(priﬁt(i:sert 1
k ((ecual (ccar ll)(quote(?)))(print(fetch 12)))
3 (legual (cdax ll)(quctc(?)))(print(r:mcve 12))
! ))(t(p:int(quota(inccrrcct entry))))

1 )

a })) -

{ée append(x y)
(Cond((hull.jgkq
(t(cons{car x)(append(c@r =elyy -

. ))
‘.f‘ A
f]
:
g (Ce insert(f:c:)
5 (procn (i)
? lsetg 1 (get(car fact) (qucte cata)))
{ (Ccnd((mem: r{cady fact)l)nil}
7« - . = ol
g it (puterop (car fact)(c;pcnd{ccr fact)l) (guc:re cate

fagg )

Nl

)))

(Ce maten (p q)
(cond ({ernd{nvl2 P) (null 4))¢)
({cr (nul1 P) (nul} €))nil)
({or {eglual: fear B) (car ag))

{match (ca- p) (céar 8))))

4

WL-»—“J‘TLL\‘ “)Y\J.'_

S,

(eguzl (ear p)(q:ote__))i

eteh (pate) .
{progn (i{tenm result})
(setg item (cet (car pPatt) (quote data)))
(setq patt (caar patt))
(while 1ten '
— & “lcond T{match pats {car item))
(setq result (cens(car ltem)resule))))
(cetg 1ten {ccr iten)))
Sesult

)
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{Ce dzalete {2 1)
{cond ({equal s{ecsr X
{t{cens (car 1) (a=1

{de rezove{fazct)

(croca (1)

(setg 1 (get {car fact) (cuc

(cond ((member (cadr fact)
(putpxep (car fact) (dele
fzct

0
(1
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&
(35
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The interpretcr hag - SPorded ¢, {exity T wr

'Crpg SHIpp SPQCE, ¢nd hag Teturnas Lo the e

=~ Tha irnput bufsay Lhas Leen Teset after entering
‘CAPS SHIFTD :
H‘ssaues .

T Weas neoe tcung (us‘ng Setg, cet, Cietc o Ccee)
Gt the to; leve) CL the interpreter énad 1z Fc%
a functicu Perameter and 5 nct local Prcen
V&Ilébl&.

T X hae fct been defiref 2s 2 functfon féme - is ne-
2 funarg
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PNAME PROPERTY X5OT rOUND

T AD.atch on the Namelist hzs pnp Fnzme proparty
and, therefore, Cannot te printag

9]
D

ILESoaT, % wrEas JORMAT

= Illegal Charzcter éntared, o.g. nct in

3%
b
(4]
o )
0
re
V]
b |
'3

T X Rust b2 a nanma £ a file to Save

B
*
.
H
e e o g s e g
- e - .- - ' -~ .—-—v.‘h.ﬁi » m
LT - R '

«



oo

B 7
. exE COMMENDED NEADING

(1) LIS? - Winston and Horn '
An excelleont int-ofducticn to LIS?
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(2} ART I

Part 1 la Antroducticen to artiiicial
intosldligoncs tochniguse
Pext 2 is imtroducstien 6 LIED
(3) BYTE wmzcgazine August 1978
A cpecial LIS? ipsue
(4) . ANATCMY OF LISP - llen
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