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¥aling, respectively.
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S. Goldberg and Eduards.
The compiler was written by Brayton with the asssistance
T Park.

The flexo-system was written by Edwards and Luckham.
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Ld6itions and Corrections to LISP Preliminary kznual
January £9, 1960

Page 2, last two lines should read:
a = a 1ist of pairs of the form, {atomic symbol, value),
used to assign values to free variables.

Page 5, The funstion define is rezlly a pseudo-function {see
eloz}d Note that define makes the vse of label desirable
cnly when the lgbeled function is itself the result of a
computation and is not to be pubt on an assoeiation list

for sterage reasons.

Page 6, A further distinetion should be made between functions
and psesudo-funetions. In LISP a function is evaluated
for its vslue as such, e.g. ca*(lé B G?] = A, whereas a
pseudo-function is wanted for its effect vather than lts'
value, e.g. éefine, compile, ete. There is no differ-
ence in form however between funcbions and pseuvdo-Iunc-
tions exeept that pseudo-funetions are not usually uged
as sub-expressions.

Page 12, Note that the compiler destroys the EXPR and S-expres-~
sion on the association 1list of the function it compiles.
5f these ave to be saved one should compile a copy of
the funastion. Compile is a peeuvdo-function,

Page 17, line 3 should read:
of each triplet should be punched on cards separated by
one or more spaces (blanks),

Page 17, line 5 from the bottom:
That is, room 26-265 at M.I.T.!



kdditicns and Correctbions . Page 2.

Paze

Paze

Page

)]

g-.

22, line 9 should read:

There is a free-storage cocunter, called the CONS counter,
assgocliabed with the LISP systeu.

5

1Y)
“

lines 10,12,13,19,8L and Page 26, line 7
name traslkless should be changed to tracklist.

.‘5}
o

25, line 17 should x»ead:
Further, the funetion must not be one of the ones built-
in to the APPLY operator.

28, replace the last four lines by:
direction cards {or type-i s) One can then type either

ﬁwaINbb‘)

‘..

to end the run, or
mes3bCRDOD

to return control to the card-rezder for the next direc-
tion card, e.g. TST,SET,FLI,FIN

30, line 11 should read {b is a blank (epace}):

Dypg — > —=> bFINPD }'

e

A5, lines 6 and 7 from the bottom should reads
oono[- ,xg.eoogygw : machine languages; spe@ia, form

The funcblon cond hzs a variable number of argu-
ments each one of which is g pair of expressions the
first of which is propositional.
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5% element is "EXP". The second elemsnt in the S-ex-
pregsion is a list of dummy veriables of the form (¥,¥,ceq,Z)
vhiere the fivst éammy vayiable stands fow The lecation in

£

cd, znd vhere the veat of the dummy varigblep are the
rorliing varlables., The first varisble must elusye be in-
clucded even if it i3 not used explicilily in the first ex-
on is g LISP-SAP de-
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Co PN IPONI G K 4 - P T % 7 ~ -w “ o 'y -~ b ol
Tinition of the maarvo. The exntra ulil 1is5t, ., "2 each in-
8 &

°d
m
o
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fud Qs

strustion B2iow is reguired by g vezary in the resd progrem.

Three sngmpies follow
1) ATIRE

(zowrm, (B2P, ((%,¥), (().014,%). ((), 20D, CE),
(().870,%))
this ezample, even though the Gummy variable X is not
used explicitly it must ke inecluded. Tze effeect of the magro

is sush Bhat wvhenrsver the function, 50@'?, of on2 argumsnt,
sey A, {(COUTE,A) is mentioned ab sowe lat izz in a func-

uctions is

2 ¢
Gionl to be compiled the above seguence of iﬁsi
led program with

comniled as an opsn subkpoubine ia the comnli

PO
o2
g
j

@cﬁag@Ehigq«xgé>,<« },LED,Y,4), ((),Cu4,0,%),
(S}SPAXUOQ'} ((298£D;49L>)

8 exemple, the value of car is astually stored ab
I, thousn the funy Li@n is s8¢ill a2 furnctien of one argunenb.

e '\\

3 VEERED .
(mEQ, (B2, ((%,¥,2), 6@@ CLR, ¥, (():S08,2),
((),72E, %22}, ({},CLA,0EE}, ((),8T0,X)))))

- Hote that the SAP uotation ®:n 1s used here. It is al-
loved only for n = 1,2,3,8,5 and not for n = O or eny other
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MARMIKI IN NOEH-LIST AREA AT OCTAL/

This @ gor ocgurs when illezel lish structure is found

[ -, o2 N
Flilz 2

g bimes.

-t 3 g
been ingsr

during the garbage eollector phase.

rrows during the operation of the direet i@a eards on inpub:

6% 8

NO INPUT DATA -OVERLORD-

- - e - n-- "~ .‘l - 3 £ - 2a
Cverlord is the HRERSENITM LISP roubine uiiich cpsrates
from ths direetion cards. %his ervor axises from zn end-

¢ - - - - - - ' ey - s 2 "
of-7ile Found in the urong place, dus to wrang inpub data.




gram

nEs

—

;2

AR LR

Y OAS

S

=3

[23

0

2
O
3 .
. K] 3 !
s ) !
{O ol W ° "
G o o £ 3 53
T =4 f3 ®
20 x| _ v el 4]
Lo ] & i3 e &
£2 Gu 58 [0} (%] K &
s O 33 33 \.“ o“m,
w Y wh &8 U o r
© LN ) wi o oo el {
W ) " HR M o I
Wi G a3 o G w f ' <@ 0
o ) Gowop I
e £ 49 o6 Mok L Q
a . 5 9 ) DY}
) 2 o) Bool @ t oW
o e} £ R W 1 (a) PR I
SV ) o0 o B3 & © oo b <f; mm ol ou
Boa ® 53 g} i m W ooy
g o G 8y O w@ wlf 09 B o
v o= L o e O I A3 1 1 U+ T <2 R 5 T
& T = " bl
o eI o g R gl = 3 oW d
¢ g*] “lf B0 U e o 8 o © B @
Ao @ Cf O wl O U o« O ) <3 & o> ) N
) Qs QaF [ %8 vy ow R = EY RNV RS I oY
KO T £ o4 & B 43 &5 o e B U]
0 2y el oy O @ = =1 - ba 45 0 B
R ] Gl QB > o8 o o« & =0 (AN
Wl @ RS N (LA I B 1 [ = L 8 eH e
s S w” Vs R el s P P B @ 85 o
. © & SO WO B L) I 7 R @ o 1
s o] 53 B S S TR g @ OB R B!
[CI 2 B R I = S T~ wy o R B+ R
0 0 fe Qs {4 me B4 Py B9 Ao oy O O mm o
n = = (U] m...u = 0 ?\M £ [4] R‘m u.-.h« 15} H relsg (W) &
© P & Sp 9, H D IS m w9 v
) i ) g L © & W B Ly iy @ a G
v B =~ 0 = R N v - vt B O < | IR = - - O S R £
=l ol e oed g R - " b= B o 0~ ol
&® & £ Q50 © o ﬁ P da €
& 2 © 3] IR R RS A o | <o} R S T ¢ T PR B
£ e < g Cood oo € O H O LA O
<9 e H3 [ = B =~ o (SR * A v 4 AV o P ,m =4
o g Re "y oy i BY o E HhhadER
WY NI & i ) AL : 4 SN % > o
o G e b el S Mof O SR @
e W o addbizi 2 M Ed «d 3 b 1 )
B0 pinod ol & £ <% @ v cs B Q<
G vl W © 13 o A I = T o ) O O o o« Us
s IEAER Y @ 9w 5@ O 3 W 3w ooy
eoe o g el 1=} B =4 W0 Bl & E & )
O W oe oW oo o fn o Qb fm o I B e A N o
I I = I O = (RN S P S S = - B T R
an ﬁw m-n\:/c W.:w m.a&. =) ﬂm{u ﬂ.ﬁ» P
<& (@] ™~ 4 0 (¥ e (s (2

k)

AR
=

D 184 pun

(&

b

{

> g

1D

&2s
1]
111

1]

E -RDA-

zract

blacs

28

sgal ef
earde-peader ran cut of cardis

1

D
)

I

K5 END OF




eke

%

BFS
(G5

THOTEm
ch (e SRR EE]

<

41

°

L e

= e eF

LISP
0f courss,

-
854

|2
5L

&

aeble in
OrS.

z

-~
v

progran e

s

»
GLr
b5

£ind b

S -1
AEELU o

5

e o ba av

ug

is

1., 8 o~
whiieh

wigl e

fsem

el
280l o

vESS

éo e

of o=

o

I3

-~

ISP funetions to t

A

o

d 4n &t

ans

1 ment

2%
-

-
=
o3

a

Lves

on {see

=

lese g

2

cric fun

1%

&
¢

-
5
<&

1%

cff line dep

v
<,

(en e

1
A\

,
ous

cption but

v exhaustive trace

4

tenr 3) of

w-o

£l

o play,

4.
0%

ther treel

ur

K
4

e

value,
has been ezliled

its

LCE5
system insludes 2z

A ecompletel

ed,

rFeeonnen

ITDG

is

sSe

ite

flect-

-~

o2

a)e

T
LULE

GOLy

3 gt
AU

4
I=
S

s

2

2
LVe

Gieg




il G 2 .w ) U SO0 1o e XX
(s} & S I 9 T\ V) &y S S 8 | I 3 O O o3
) w B > G g o o W o @ o o £ N O el
o wlw oD “h ot B B 4 e & = RO ]
e &y @ W vy Ly & Gq b - B
(S R = B =} Wy o fowm = B 3 @
£ 0 43 &2 by 9 B e =) 8 e €3 o] 5 B
4 J K B @ 5 @ o] £1 Do @ W O
o &5 oG & owl §5 42 ® ® O g 43
B 0H W o on i §oo 0 w G < G 49 .mw KER pm .m@ Os
3% GRS - R S 5 B 1)) et S8 © W 4 2 D o=
g e 0 8 B I y o b 3
Ch G e = @ 1w & 83wl O b @ @ o
& ST S TG © G U ow G bt ol LI A
vl @ &L 8§ %4 U= TR & 0 G O > B @ o
OO R o 8 . @ @ el 8 T B oo A o =t %9
[N KB S v Eooed L OGa o3 @ Wy f (Ra b=d. g Q@
o=l Cq X wd a3 a0 RS Y B I = R V) 2
- @G O 3] o i L I IR BT HOBING ay
PR v @ O WP oS ® w0 Ray &l Amw L1 53 0,
Gy o o el Gty B &8 W B o« Bl B [V =] «
T = A oW B oW B Gl o Cs & &3
o W W B o £ 3 fe L s Wl e ¢ O KRR 5
B el e < §1 &0 @ Iy mow Y & L © Q6
Bow W o 0w Ba = O oW 5 b 63 ) R
Q@ P SO = N 0 Uy D = @ KA e © o
[T R 5] D W = b @ g i 1773 oo
&g wl G 6 t=d o (43} 2 TR Y
o A S @4 T I L b w PR ] @ L a3
oad - K= 0y &3O wd fa ) PR
R N - s £ 2 . 1 & TS ")
BB 9 @ o “ B 82 ¢ 9 By et 9B
3 L e b & g 0 g Q vy O3 M @
- - S (v BV LS | 032 g o 3 &
0,8 w1 B @ 0 gy 3 GG %@ 0 g @ ®
= ] b o gl B ow d ® - S =R B
LR S oY O = e - 48 @ & & O O O 5 v
s Yo O el G & @ 3 =B t
Q@ a4 o L2 » O Wi O 0 et Q =3 el B ¢ mm o]
powd W B a8 & %3] € A 2 © ] Voofy R A3 g
L1 @ W &3 ol ke o= D o Q] B4 & © O
EE = LY B e 2 & B =l £4. 49 ] 1§ o~ at
O Moo g o @l ol o o S R0 S e R
F T < T+ T~ S 4 3t el W w8 o (G T i
= QW oW o il w0 M 0w g 3 QO N
G0 0 a & Caf &0 fo e Wl g3 ol @ o £ L Wy
G <« fo w mf ol o e i ¢ O S B e A R I
o 4 & o (3 vy <5 b3 o) &b 21 R 3
T @ £ Fa [ O b 29 &2 £ Gy Ga
R I O > IR I ) el oo B %y S 8 G vy
€y T owd ol gy ol R L IR 2 0w G & G £
G G W (@] [y U O . I = 35
Lo @ ol @ Qg A &9 =8 AN S I
T [ = SR @ o £ oog I = B B o kow
O L S A 1 (o ] 3 Q@ o Bl of =S g o o
LRI i m G ) g ol @ 1 @3 S = = R S )
K RG] R R 58 6 &
B G Wl & oul fs =P o (3] G o 2 Q@ o et oy ey
@G U pfed 6 G o Lo owd w3 f e fay = NS
G o@ wl @t §3 o0 &3 8§ w R € N N

e
dep

a
(=4

eard re

<)

nber o cn &

ycol
o th

e
AV 4

L3

-

2 ch=line p

al

IR
[

z to be pub

o
2
&

an

>

ase
(-5
Ve

&

A

DU

3

&ithe
Tae i
oning forma

=
<

b

i

a s
AL

Fiexouritazr.

3

=4

-

P o
outHU

yis]

dy

has the 63




0
2!
=]
)
3}
5
g !
2
[
£
3
[
(3
O
[
[}
(28]
et
Ci;
)
[n]
[pecd
l(;—l
0=4
(<]
9,‘3
a
=
[9¥4
(€3
[w]
E
oo
<l
()
[
51
w
L]
D
or
(]
3
ke
3
O
]
fet]
%
]

Syatem teps
GETLISP aord be geb the LISP-Flexo System in from tape 10
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GETLISFZ card to transfer inte operating progran
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FLX direction ¢card--gee Sesebion 3.1
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for a deceyiption of the funetion ICFLIP. If ro triplets are
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FLX eczrd ant the FIN eavrd below.
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the initial pavrt of the mex@ material read.
step the operabion of the TEN-Iode one types (if no
0o & "fzegh" GO (eee pre-

viocus feoctnote), into two consesubive regisbers n, and
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Then onge dezs a RLW of these two bulffer wepglsters as de-
ecribed above and this will end the run completely. One ean
instead weplace the above FIN by a GD? if one wishes to send

)
o)
[£%
&
&
3
&
[
'
i

=TcH

\.u

: to the eard reader. .
=D the operation of &the TEN-Hede afbter an evrowr

-

has. 6e3UrHa 3 one bypes . L0 response to guy GO, into three

K3

| . @cgﬁe@“tive regis ters Bao Bgoqe @nﬁ By 00
. Scvera?

- S o= 0)0)00)y
I

1097 ':” T@?3

¢
G
@s-

=mi#2“%? ) ‘(or CED in plsee of FIN}.

| “aen one dces a RIN of these three bufler registers as above.
| To geb from the TEN-Iisde baek to the Sequencs-lode cne
types in, in respoase to a GO,

wnw?p@HE;%

| Trring errors may be erased by hitbting &he backspaee ey
! whioh will crase the preeceding charaster , or by hitting the

undarliice key, wilieh will erase the eatire line. Ssveral
charssters ab 2 time can be erased by using the backspace key
e

L ~ ee -— 2a o ] - o -
tiie gonsoprlate mumber of Limesb bub lines above the cups nt
2 s - A n = - -, o m - T e N
iinzg cun never bg reeoversd Fop ErasUsa.
Teodz om.; [N P ¢ o e 25 . o g -,
Extrma »ight parentheoces give g regd error.




0r Gype-cuts desgribed i Sesuion 362 appesr on
n

ERRCR NUFEER :A2:

and this bype-out is follouwed by the argument of the error if
it Iad ons, The read program dees not gtop ab the es rrov; in
5 e read program goss on to sbaxrt rbadgng a new

L B
triplet in the register following that in which the erroy o~
quencs-tiode the read program starte readi

&8

AL anny bime exespt vwhen the Flexouwriter is itselfl Lyping
ouk a messags t"pe in any of the moniter Cirectbions

o]
&

»
pn'!
g:,‘
°

The Funcbions IOFLEX (X} AND IOFLIP (¥)

The ©7o mew funstions IOFLEY an IOFLIP have been added
5P 1ea@ System. They ave funetions of cne argu-
went and & pull g lgss, and they have the following effects
ECELB35@§3,() is a predicabe vhich has the value true (9)
cr faise {7}. If X = READ the " 3§ the Flexo-

=
@

uriter is in the veading (type-3 medey AL ) = PRINT the
predicente aslis A0 the Flexowriter in the printing (Evpe-cut)
1 if Y is comebhing else an error message- followed

by P is Cyzed oub.

TOFLEP, (¥), () is an operabtive funstion uhifeh changes
cenbrol as éOLlGﬁS: ' :

Y = READ

)
=0
B('»

D8 eenbrol bebween gwegding from cards oY
r°ad*ng from type-ins on the Flexouriter

¥ = PRINT f{lips eontrol between printing on the on;ling
pminter.or printing by Flexcuriter type-oubs

¥ = any- £1ips the last pair that was fiipped. 16

sninge . .
§§4§“ apsuLes in 5t1a11v thzt this was & READ.
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Wobe AL eertain times the LISP-Filexro System may hang up Ery-

ing 6o read the cavd zesder. How 1t gete into this trouble,

'

and houw to ges ocub ef A6 avre deferibed below.

ragder ang cazuse the read program o try to. resad in eards
conteining liste of triplebs. I no eards ef this form ars
in the reseder, an EOF (endé-of-file) error from the vesd pro-
gram ccgups, and the card rseader is selecited agein. Ths
cawd reader will not be in ready. stabus, and, &

Py ) PPN o T vy
butten on the eawd ze

s/
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START bubton on the card reader will get the TOL basek on
the 1line so that the interrupt (from the tab type-in) wiil

4

be prossssed and rebura eonbrol o the inncecent viebim..

Thz lish strusburcs used by LISP eze Adlgcussed in . pavrt &
given theme of [a) the repressenta-

Ticuler assonistion lists assceiated with ecach atomic symbol

which is or the 1ist of atomie symbols, and finally (e} the

freg-storage 1ist. In Seebiem &£.31 below we shall try to
elarify list structurss by shouwing how a pawficular kind of
1ist can be construeted using LISP. In Seetion 4.2 we de-

gerive assesiabion liisks, and in Seeblon .3 we shalil de-
seribs hew the "garbage collesbor" reskores unused sborage
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The prctlem we shzll pose bo illiustrete list strustures

z we are glven & list ¢f the form
/Ql = ‘Z(‘-»B G) {D E F>:°°°e@’~z&tz>>s

* ey oy ervrmratams. i e L -
SR e [BL T S 3B EER S - T (B

i
w
- Q
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o
3
10}
v
r3
C‘:
@
(<
g
[=2
el
m
cv
3

Consider £irst the part (4,(8,C)) of the second 118,&:,,,45?)0
1@ \99'".5&.:,;%3@ from A, B, ci..z,:i € by tha ecperation

ecnsg A;,@ons;r'ca B omrﬁ NIIQ] "\35@4 o Another way of wri :T:t'g

1366 h; 106(B; c:ﬂ
In any easz, given & l.g,w,, B, of Lz;me: atemic symbols,
& = (Azﬁsc)s

) & b Sy e e 5
wonbs A B, end § ubhleh to be wsed in the cperabion of

jhuu >

r\x
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At

¢ of numbers, and Lo an awonw¢ svmuvol when it is pht
cn ths 118t of atomie symbols.
Ln asseciabicn list has TTTTT (io e, minus 1
addrzss section of the fivst word. The rest of the list
formaticon such 25 possibly the print nare,
ive of the inbeger, or an indieation (FLOAT) that
igs ig ascoeciated with & fleating-point nunber, ete.
£ value indieators are used con associabion lists,
APVLL exrd APTALL. BEoth indieste & valuve, ss in bhe asso-

zlmﬁ§L~-e'1 : §=%4ﬁPvéLt i-fﬁwl P NIL |

Lm\”‘ ( N L

bub AFVAL a3ts 1like s sbop ©o the gerbage colleeter ( sse
Seetien &.3 below) whereas AFVALL, which 28 used by atérib,
allicus the zarbage colleetor Go look ahead through the part
of lisgt poinbed Lo by AFVALI. )

the assoclabien 1lists of these abomie sywbole which
b;esea& fﬁﬁ@liQﬁus SURR indlegates thalt a SAP subroutines for
rforming the funetien. SUBR points to a TIL to the '

—f TxL 39921 ]

Or: the other hand, EXPR, on an gssodigblon iist for & fune-
ien points to Che S-expression for the funebtion.

/ - o .
mi;ﬂl vra ! mi ‘—-:70 se '“;?szj{ ‘; P\ i ‘m'“;.pi 5 m@ﬁ{) 25< an CZG‘Q"
- . - = ek,
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The spesial forms discussed ab the end of Sesticn 2.3
itave FSUER or FEXPR on their assceizbien lis
Bither attrib or define (cee Sestion 2) may be uged So
put ssmething on an assoeistion iis vib puts the item
ab the end of the list, and define pubs 4¢ af the beginning.
Thus defline ean ve used to pedefing an atomic symbol. Do~
fine nubs BEXFR followed by the assosiabed S-expressicn on
the asscsiabicn list ef a funeticn. Compile (see Szcticn 2.6}
pubs SUBR on the agseciabion 1ist of the functicn eor oglad

5.-.;

and the SUER pelints to the TXL to the 2cmpiled uus5c vhing.
Just a2 a mabler of interest we give telow the asso-
eiafbion lists for gktom and for thz ecnstant 1, just as they
ave mepresented in the 704, We use the ber notabtion, m*mﬁ to
vspresens the 2'g (8 s) complensnt of &n cetal aad%sgso

Preceding gll the individuasl sssc eiation lists 4is the
atemie symbels. Eseh register of this 1ist has

1ist ef &l2
an 6133J of the form
s ¥

vhere x is the address of the first register of the assccia-
tion list fLoi» this atomiec symbol, and y is the address ef the
next enloy for the next atomie symbol in the list. Thus for
aton vhose assceiabion list starbs inm 25146 the entry in the -
iist of sbow’e seymbols is

lecabicn enLry representing
2455 0532120052532 251ks, 248558

The asscaiatiocn lists which eppsar in the following are

atomie symbel lcﬁati@ﬂ of aseseaiabicon list
atom 2n1ls
fﬂqegnt i 2520
svbp 26705
pran2 26231
{integer) irg 25665
apval 2513%
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In this case, the eonstant 1 iz Lagged both ze an in-

teger IHT of value 1, and as g constant which when evaiuvated
(APVAL} vields the value 1.

&,3 The garbage Collector

Dﬂzinw the running of a LZSP pregran whenever the free-
red

storage 1ist has been exhausted a retrieval of storagze is
initiateds The program whﬁch retrieves the storage is a
SAP-coded program ealled the Garbage Coliestor.

£y piece of list sbtructure .thab is aeeeéible to pro-
grams in the rachine is considersd an agtive
touched by the Garbage Colleebor., These 1is s
to the nrogram through cervein fizned sets of base reglisbers
sugh a5 the : egistere dn the list of atomic symbole, the
registers in the pvqb down list, the %agisteﬁs which eon-

truetures involved may be arbibrarily lomg bub eaech
o wiiich is sotive must be connected to & bese register
throvugh a car-gdr cehaln of registers. Any register that
cannot be so rsached i not aceessible o any program and
therefcre ibs contents are no longer of inbersst,.

The non-astive, 1. e. available, registers are reclaimed
for the free-ifiorage 1ist by thé Garbage Collector as follow
Fiyst every cstive vegis@ whieh can bé reached through &
car-2Gy ehain 1s maviked by sebting ibs sign negative. (ﬁhen-

¢

———

ever g negative regisber is reashed inh g chaln during this

@ Collector Imowg that the rest of the
15 2lready been marked.) Then
the CGarbage Collector Fwee;é through the liste aaain, eollect-

‘ing 21l ragisters wit&; pesitive sign inbto & new frec-storage

8 n swepb, )

Thus the programmer doss not have to keep track of and
erase unmanted lists. The proesss is cavried oub autgmatieal-
ly~as ke mnecd arises. Partizl experience hwams indicabed that
shous 2 third of the ruming Gime is tzken wp by the Garbage

Colieator,
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. Funafions Available in LISP

In this seetion, a brief desczipbion is given of all the
funstions avallable in the LISP system as of Junuvary 1, 1950,
A bpief acacunt is given for each funstion explaining the
form cf its arguments, and its value.. whg%he: the funetion
as in machine langusge (otherwise it must be interpreted by,
he APPLY opsrabonr), and whether &t 4s a speelial ferm 48 also
iﬂ@;uaedo In some cases, an li-expresgsion for the faaetﬁcn in
terms of more vasie funckbions is appended,

Sinze the number of functions is quibe lavge @meQX it
sumzested that the user might first loock ab the following

and dese mapeon plek z=piee(a) (a)
a?pend equal maplist print 588800
éﬁééib error - Dneone printpron geareh
scag formab not prop ~  seleef
20N inst null punshl sl
eTDY 1ist or o read gublis

. define map pair  remprop - subst
ggj{%lzx;,ooo,a53 : mmehine~lenguaze 3 speeial form

4

2. evgurents of and are evalusbed in sequence, from
wbil oens is found that is false, or unkil the
regshed. The value of end is folse (zero)

=]
0]
L]
ot
=y of M)

Q
]
‘}a’l
Ql
)
|
a

a,na\igx;é} - maghine-language

The funstion app? is the apply operator (see awply) in-
the ease when £ is atomic. Presumably & 2pply will not be used
a8’ but for the rego gd i@s m@‘us operandi
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equal [x; xﬂ : machine languses

e v
che valus 'GZ??L.".C: ({oﬂ-;, J it ane two iists ave identieal, and
false (zero) otheruise.

equal 1is equivalent to

ﬂ 1= -iVear(y] = -1—>»0,
egual @&.?[_x]g@ag&;]] A equzsl @ﬁ_z} (] 5511‘[:;{]]]-!]

1&@@1[ qual farf ;]-[x§¢ —2 1 = OVy = 0 =0,
cax
n
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G:E
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wneiion error of one {or mo) arvzument czuses an
&

=g

&
P 2 e, dw e 2aS R K To J e e m e o s
error prinb-out fellomwed by a print-oul of any arzumsnt x

The zsea&’i;a’ ehould have 1o ocgasicn o use this funetion
as sueh, sirnze it is called in by the APPLY operator, but hs

A mdade g & Ca o m te > 2o 34 RV > £3 X
might be interested in its modus operandi which is zs follous,
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x = (BATRIY, (ROWL,ALY,AZR,A13}), (ROUZ,ARL  ABE
{ 1

Aetwally any atomle syubols may bg used in placee of RCW or

COL, Ib is cnly necesgsary that the ract of each sublist be the
chements of

the vouw wmatrix and the eclurn mabrix &
page 126 of the follouing refevense vher
funstion vwag develeped,

-

Goldbers, Bolemsn H., -"Solubicn of an Eisetrieal Hetuwork
ing a bigital Computer", S.M. Thesis, Course VI, MT,

e =
August, 1C850.

£ tienoud
copying the fivst one. The cpevation is identlezl to that of
abttrib exeept thalb tha value is the entive result, (i. e. th
wodified first argument, Xj.

The progiam for neone has the program varisble M and is
as follous,
/ = @-mgameturni?]
B = X
p2  cdr(l] = 0= go &1]
M = edr(H]

icabe. Ibs value is true .
{ene) 4f its avgument is falss (X = zevo), and false (zero)
= e ) '
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act o Lo e .n® Qe Py . ~ & . Py
USER Lo wWord out & pregram given by the expression, &, angd
' PR 9 e o PR - . -— P -

il g-list el palrs, b. There are five progrenm variebles,

z
(pv is the 1ist of program variables) ©2, ©3, pr, v, br

/ 2 « maplist{ear(e];nl 021 t@arijl,gng]]

tr = _nemd\}:@,b] .
53 = PV
pr = (2

=

o go [[gf;om{c av (]|~ ADV3eazr ] = 60-> GO;
caar{r)] = RETURN—> RET;T —>>1CRi )

ORH eval [eaﬂ [r-] 3B

RE?  reburn @val[‘ea'dar () sbal ]
2 = evallgadar{z] jow] .
reh(pr; ) [_[g],%caﬁfg] = 5230 [fj];z:* = @ci::efgl_];
A 00; error _J
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reﬁwae@p] s meline language

. a.n
Tue funstion reduce reduces o nan mabrix o an @n-l\x
{n-1) mabriz. The function has been used in electrical net-

el

uwork raduction. See the referanses under geducctonzn below.

reduy et nxn(m.ﬁ] machine language

This funsbion uvses the funstion yreduce to reduce 3
squars wabr?ix m ¢t an n by n mateix wvhose rank is less
that of wm. The avgument n must be given in flozting-poind
fovm. This funetion has been used in electrical n

Y

BEdwarde, Do J., "Symbeolis Civeult Analysis with th

§ic

TOY Electronie Caleuvlater”, S. B. Thesis, Course ¥y

IET, June 1959.

Goldberg, Solomon H., "Solubion of an Electrieal
Febwork using a Dlgit 1 Computexr", S. H. Thesis,
2 e VI 2 E‘II.J:’ ﬁagﬂ t‘.ﬁ’ 2 £ @5§ a

The Tunehion remprop sSeavehes the 1list, x, looking for
~

2il cseurrensas of the pgeaeﬂty B.' When sueh a properdty is
found, ibs rame and the succeeding eleumsnt zre removed from

gicated by the dashed line belou,

\mmmmgmm“ o Goe v

t
&

\':o-— y 2ve
Zaame of the property

z -

thie lisb., The two "ends" of the list are tied bogether s in-

st S M S sy

.



ralus ef remneop is HWIL.

TEEDPCD 18 eguivaleat o

where
rewpl ::}
kol
L“S‘B@l Q&} 3
-
T~>repl (ede k] ﬂ ]
z ,‘¥~d

uhigre  progs ugéi

These fuie iorzs reol@@e the

E’% 1A nmligfh:s (J] ~>. 5Tz e az::{g] = p——3=

z =
prog? {replacd (s (il (eddr & e 1Ly T @éﬁi"i}iﬂ]é

Q _j part of

the first avgument, =, by the second argument, Fo L e ¥ is
stored in tre (2,8, or u pJL) of the locatien pointed to by
S

with the Dirst elemant removed.

segsos is equivalent bo

igt whose first. element i
foungd, the value of sgssee is 'S;he s&?:e}.:'sst

& asgupent. The value of these funections is always

- . ’
sasscz‘!*:gy;r.] : maechine languege
The furelion sassce searchies y, 4. ¢h is 2 Xiet. of lists,

theruise ths valve is u.

N

The funchbion seayeh lools through ths list, x, for an
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machine languace
maehine language ; special form

The set and setg functions are used to echange the va-~
lues of the »rogram variables wihen using the Program Feabure
{see Sestion 2.5). The program vaerisbles are initially
bound te null lis€s. - .

flote that (in S-expression form),

el

(sEm, (QUOTE,¥),e) == (SEIQ,V,e)

srRlly 3;] . machine language

The funztion smli’r takes the d'ﬂt;eb'ﬁ express sicn X
and simplifiss it. The resultant expression is the valus of
emplfy.

Tiie notation allowed in Lh‘., algebrale expresslion ig any
compounding of the folmw,s,ng ‘modified polish nobtaticn:

(TTHES,4,B,C); (any number (=1} of avguments)

(s, A,B,8) ; (eny number {1} of arguments)

(c0s3,%)

{STm, X}

(rmyus, 1)

(PGUER,L,¥I = X

(RECIP; L) == -

(z.02,B, %) =
For exsmnle,

(2) (o) {£)-a°  is written as

(PLUS, (TIHES,A,B, (RECIP,C}), (BXHUS, (POVER,D,E)))

Foy fuzpther discussion of the smplfy funcbion, see
Goldberg, Selomon H., "Solution of & Electrieal Network

a Dicital Computer!, S.H. Thesis, Course VI, MIT,Ausust iSE9.
25 ] ] 5
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maenine language

fa
[P
<
[&\]
03y
v
ve

Tre functicn spegk, of no arguments, cguses the con-
tence ef the COHS counter Go b2 prinfbed on-line or off-line
depending en the sense-suiteh settings. Seée the funection
for g deseyipbion of this eounter.

gount
sublis ::gyj S . machine lengusge

Heze x 4is a list of palrs,

«:?;L‘l"\rl)g (%ng)a eocoy {uns\’n))

g are abtomic. The value of zublis rg,;:) is the
gublis|a
T

uhstitubing each v for the corvesponding u in ¥.
Ses RFSE page 134,

L]

sublis is equivalent to

1abel(§ublissm§=sﬂé[x = 0 ¥y = 0= O,T—3

L)

seareh ::;,function@ [f;i] ‘;equalg'geaef Cﬂ,]ﬂz

function@ [E.j 1;cadar C’)J}) H e
\:car. [}J = 1= y;T—>cons [sublﬁ,s pear f,‘y}] saublia (g @ﬁf@jﬁﬂ
- - - - 3

e
b
8ukst E;g,y;,-z‘} H machine language
===z g
718

The funsgiion subst hzs as value the reaull of cubstitut-
ing x for all oscurvences of the atomic sywbol ¥ inm the
S-expression z. .

See RI'SIE page 132,

-,

subst is equivalent to .
- (o 1 2\ |
labelf substid|[zsyielsly = z@eopyﬂx]scaf@}, = -l->z;
N : .
T gons{substixyyiearz) | seubst(x;yedr fgﬂi ~( .
oo Ao T il . -y
-
mubs‘cmxgyj

The proposibion substr is trus (one) 4f the list strue-
7g ¥ is a substrusture of ths 1igt sbructure xn, otherwise
proposition is Pfalse (zero).
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P

Programmers Manual--Draft: Addendum to
Section 3.4 on the Flexouriter Januvary 29, 1960

An exampnle follows of an zefuzl run uwith the Flexowriter. -

The Flexourilter types out In a different color from the type-
in, and this is indicated below by underlining. AL present

the commas separating elements of lists can be replaced by
blanks since the comma is-inccnveniently UppeY case, How-
ever, in the example the commas are used for ¢larvity., Ex-
vilanatory comments have been pub in below in louer case (o

the vight of tihie actual oubpub,.

The cavd-reader which was c¢alled in by IOFLIP{READ} be-

low had eards in it defining the function RVSE (reverse a
list}, followed by a card IOFLIP(READ} to veburn to control
Go the Flexouritew.
FLX the Flexowriter takes over, and
Go requests a btype-in {Sequence Mode)

chrR  ({a,B,c)) ()
STOP

(type-in} ‘
the Flexowriter digests the information

{8,6) and finds the answer,
Go and asks for more.
¢prR  {{A,B,C}) {(type-in)
STOR
G ‘ the Flexowriter does not have a full
{3y triplet fixya ,s0 asks for the rest
STOP
[B.&) ansver
ao |
TEN {the TEN-liode is enteved)
s car  {{fa,B},C}) ) ")
t 7 7
;L cor ({D,{E.F})} (} ‘
12 cows  ({G.H), ¥ (type-ins)
12 {x,3Y ) ,5



oi. {read lines 0 and 1)
2] line O
A,B ansher
1 1ine 1
(E,F)) ansuer
o
RLN {read line 2)
ge
2 line 2
o
RLN the Flexouriter asks for the rest
32 {read lines 3 to 2)
WRONG ORDER | '
AL error
33 : {read line 3)-line 2 has been re-
3 membered
{{¢,1).2,3) answer
a0
TEW
CAR ({a B}) {)
LINE NUMBER MISSING RETYPE error indigation
2  ICOFLIP(READ) {) |
:3 RVSE {{A,B,C,D}) ()}
4 1cFLEX(PRINT) () type-ins

:5  TOFLEX(NG) ()
6

: STOP ‘

17 FIN

: RLN {read lines 2 through 5)
25

L))



{RVSE,REV])

READ

1

{D,C,B,A)

(=)

G+
U (23

ERFEOR NUMBER :F 1:

NG

go to card-reader to read
in definition of RVSE and
REV] {used in RVSE)

flip back to flexowriter
real line 3 and find

answer to RVUSE
read line &

True-the Flexowriter is printing
vead line 5

NG is not a vaild argument
for IOFLEX, so

answer is False

{read line 6 and 7)

end of compubation

e
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