MDX L APY935,-1 DECR ARG COUNT

NOP
L 1 ARPY4Z GET REST OF ARGS AND
MOX APS518 GO SPRERD THEM TOO

APGBE NMDX L APS33,1  INCR TO GET ENTRY POINT
BSC I APY33 APPLY’S VALUE IS SUBR’S

FEF =¥

APY46 OC @RRG1

AP94L DC e

APg42 DC i

AP943 DOC i

AP788 S APgS58e TEST (CAR FN)

BSC L APB28,2 BRANCH UNLESS C-R
LD 3 eARG2-X  TEST LIST OF ARGS
BSC L AP718,+- BRANCH IF NONE
eRRG2
BSC L AP748,+~ BRANCH UNLESS THO OR MORE
"AP718 LD 3 eARGI-X

-~
(=
bt

STO AP728
LD 3 efRG2-X
370 AP738
BSI 3 ERROR-X  HRONG NUMBER OF ARGS
i 35+elAJR
AP728 DC ek
AP738 DC e

AP748 SRA 16
570 APY4L CLEAR COUNTER
LD 3 eARG2Z-X

A AP343
570 AP745+1
AP745 LD L -x GET ARG

$70 AP942 SAVE ARG
LD I eRRG! GET (CDR FN) C-R TYPE ATOH

A AP943
ST0 RP758+1
AP758 LD L #-x GET PRINT NAHE

STO AP768+1  SKIP FIRST CHAR
AP768 LD L %%
ST0 RP768+1  SAVE LIST OF CHARS

fA APY43

570 AP778+1

LD I ARP768+1

BSC L ARP788,+- BRANCH IF LAST CHAR
AP778 LD L %-x GET CHAR

BSI 3 PUSHA-X  PUSH ON STACK

MDX L APS41,1  INCR COUNT

nox AP768
AP788 LD RPY4L
) BSC L AP818,+~ BRANCH IF NO A’S OR D’S
RP785 BSI 3 POPR-X POP OFF AN R OR R D

EOR APYS51
BSC L AP798,2 BRANCH UNLESS A
LD APY42
BSI 3 XCAR-X TAKE CAR
MDX RP&B8
AP798 LD AP942

BSI 3 XCDR-X ELSE TRKE COR
RP8O8 STO RP942
MDX L AP841,-1 COUNT A’S RND D’S

HoX AP785
AP818 LD APY42 RETURN RESULT
BSI 3 POPJ-X
Fegokk g% Sk ¥
APg58 DC #CeR-#SUBR
APS51 DC ef
APS97 DC #LABL
RAPS388 DC #NLAM

AP9SS DC #mLan




HONG COND, SET/SETQ/SETQQ FUNCTIONS
Sdfokodokop Rk kddonopkd fotokolok kol ok ook dololok b3
¥ COND FUNCTIOR ¥

SdogRfokeiokgeiokdokdoleiodolok g

"

WRBR R

oc | eNLAM+eL IST (LAMBDA X ...
COND LD 3 eARGI-X  GET LIST OF LISTS
BSI 3 PUSHR-X  SPACE FOR LISTS AND RESULT
BSI 3 PUSHR-X  SPARCE FOR CURRENT LIST
COND2 BSC L CONDB,+- NO MORE LISTS ~ RESULT NIL

BSI 3 XCRR-X GET NEXT LIST

570 18 SAVE

BSI 3 XCAR-X GET FIRST ITEH

5T0 3 eRRGL-X

BSI 3 PUSHJ-X EVAL IT

Dc EVAL

BSC L COND4,Z2  BRANCH UNLESS NIL

Lo 111 GET REST OF LISTS

S0 11 ’

MDX COND2 GO TRY NEXT ONE
COND4 STO 11 SAVE VALUE OF ITEH

LD 118 GET REST OF ITEMS

BSC L CONDG,+- BRANCH IF NONE LEFT

STO 8 SAVE

1
BSI 3 XCAR-X GET NEXT ITEM
ST0 3 eRRGI-X
BSI 3 PUSHJ-X EVAL IT
nc EVAL
MOX COND4 GO TRY REST OF ITEMS
CONDB BSI 3 POPA-X POP CURRENT LIST
BSI 3 POPA-X POP RESULT
BSI 3 POPJ-X RETURN

LR R AR RN A N RO N A AR HERORE

% SET/SETQ/SETQQ FUNCTION ¥

Seente el edoloR oo R R R Rk Rk g *

oc el.AM+2 (LAMBDA (X V) ...
SET  MDX SET18

nc eNLAM+2  (NLRMBDR (X V) ...
SETQQ HDX SET18
stk ek iR ol kol ook olisolodo o i okl

nc &@NLAM+2  (NLAMBDA (X Y) ...
SETQ LD 3 eARG1-X

BSI 3 PUSHA-X  SAVE FIRST ARG

L0 3 efRG2-X

ST0 3 eARGL-X

BSI 3 PUSHJ-X  EVAL SECOND ARG

nec EVAL

STO 3 eRRG2-X  SAVE RESULT

BSI 3 POPA-X

STC 3 eARGI-X  RESTORE FIRST ARG
SET18 LD 3 eARGI-X  CHECK FIRST ARG

S SETS8

BSC L SET38,+Z ERROR IF NUMBER OR NIL

S SETS1

BSC L SET38,- ERROR IF NUMBER

A SET92

ST0 SET28+1
SET28 LD L w-x
BSC L SET38,- ERROR IF NOT ATOM
LD I eRRGL
3 SET93
BSC L SET58,2 ERROR IF STRING
SET38 LD 3 eARG1-X

STO SET48
BSI 3 ERROR-X  BRD FIRST ARG FOR SET
bc 36+eMAJR
SET48 DC ik
SETS8 LD 3 eRRG2-X  SET ATOM TO VALUE
STO 1 @eRRGL OF SECOND ARG RND

BSI 3 POPJ-X RETURN THRT VALUE

SET98 DC

SeFST




SETSL OC EeFST-SeFsT

SETS2 DC 1+EeFST
SETS3 OC eSTR
ERERRLE R R
# LIST FUNCTION
B3ac3333 SRk
oc eLAM+el IST

LIST LD 3 eRRGLI-X  GET LIST OF (EVALED) ARGS
BSI 3 POPJ-X AND RETURH




HONG 1462 CARD RERDER INPUT HANDLER

% 1442 INPUT HANDLER
el JeleR Al dck

RIF (eREAD EQ YES),.YES
[1442 EQU 8
Fl442 EQU 8

RGO -NO
.YES ANOP
11442 DC -k

MDX L 1143%,8  SKIP UNLESS FLUSH REQUESTED
MoX 11458 GO FLUSH
MOX L 11488,8 SKIP IF KO CHARS LEFT

MOX 11438
11418 BSI 11468 RERD CARD, SKIP IF EOF
MDX 11428
MDX L REDSW,8 SKIP IF IN MIDDLE OF RERD
MOX 11418
BSC L RDEGF GO HANDLE RERD EOF ERROR
11426 LD 114BF SET CHRR COUNT
S70 11498
Lo 11496 SET CHAR POINTER
STO 11485
[1438 LD I 11495 GET CHAR

MDX L I1495,1  INCR POINTER

MDX L 11498,-1 DECR COUNT

NOP

ST0 11484 SAVE CHAR

LDX 2 -lLeEBC SERRCH TABLE
11435 LD L2 CRDYB+LeEBC

EOR 11494

BSC L 11648,+-

MDX 2 1

MDX 11435

LDX 2 -LeEBC  USE BLANK IF NOT FOUND
11448 LD L 2 CALCULATE ADR

A 11433

BSC I 11442 RETURN
11458 SRA 16
570 11499 CLEAR FLUSH SHITCH
11455 BSI 11460 READ CARD, SKIP IF EOF
MDX 11455 IF NOT, TRY AGAIN
MDX 11418 1F 50, TRY TO RERD A CHAR

11468 DC i
LIBF CARDO READ A CARD
nc /1688
nc 114BF
11465 LIBF CARDO WRIT FOR IT
3]0 a
MDX 11485
LbXx 25 COMPRRE 10 /%/%/

11478 LD L2 Il4BF
EOR L2 I11492-1
BSC 1 11468,Z RETURN IF NON-MATCH

Mpx 2 -1
MDX 11478
MDX L I1468,1 SKIP ON RETURN IF EOF
BSC I 11468
b33 3433 ol 1 b33 st oo ook e e ok okl ole
11482 DC /3888 CARD CODE /
oc 74220 CARD CODE %
pc /3008 CARD CODE /
bc 74220 CARD CODE =
be /3088 CARD CODE /
11493 OC -EBCTB+LeEBC
11484 DC ER
11495 OC 114BF+73
11496 OC [14BF+1
11498 OC 8
11499 0C ] NON-ZERO = FLUSH REQUEST

gk ek oo ok ek ook
Fl442 DC w-%




STX [1488 SET FLUSH SWITCH

BSC I Flas2
114BF OC 72 1442 CARD INPUT BUFFER
BSS 72

Sedelokok K

.NO  ANOP




HONG 1132 PRINTER OUTPUT HANDLER

#* 1132 PRINTER OUTPUT HANDLER %

AN AN w WO R R PR RN Y YRR YR WA DR R R
AIF (e1132 EQ YES),.YES

01132 EQU 8

P1132 EQU g

RGO LNO
YES ANOP
01132 0C et
b L 2 CHECK CHAR
] 01199
BSC L O0L135,+- BRANCH IF CHRRIRGE RETURN
LD 01198
EOR 01187 FLIP BIT & OF POINTER
BSC -
R 01196 IF BIT 8 IS NOW @, INCR
S70 01198 SAVE POINTER
SLA 1 PUT BIT & IN CRRRY

LD LZ EBCTB GET CHRR FROM EBCDIC TABLE
BSC L 0l128,C BRANCH IF BIT 6 URS 1
AND 01195 AND FLRG BITS OUT OF HORD

MDX 01125
01128 SRA 8 SHIFT TO RIGHT-HAND HALF
OR I 01188 OR IN LAST CHAR
01125 ST0 I 01198 SAVE IN BUFFER
MOX L OLI1BF,I  INCR COUNT (NO. OF CHARS+1)
01127 BSC I 01132
01135 LD 011BF CHECK COUNT
SRA 1 DIVIDE BY 2

BSC L 01158,+ BRANCH IF NO CHARS IN BUF
ST0 O118F SAVE NUMBER OF WORDS
LIBF PRNTL PRINT LINE

plv /2088
bc 011BF
nc 01178
01148 LIBF PRNTL WAIT UNTIL DONE
Dc 9
MDX 01148
LD 01196 RESET COUNT
STO 0118F
LD 01194 RESET POINTER
570 01198
MDX 01127
01158 LIBF PRNT1 PRINT BLANK LINE (SKIP)
oc /3088
MBX 01127
01178 DC L% PRNT1 ERROR HANDLER
BSC I 01178 DON’T DO ANYTHING SPECIAL
AR AR RIRONE RN »
01184 DC 011BF +/8688
01195 DC /FFg8
01196 DC 1
01197 oC /8008
01198 0C 011BF+/8068
01199 OC eCR-EBCTB
0118F DC 1 1132 OUTPUT BUFFER
BSS 60
P1132 0OC et 1132 PRINTER PAGESKIP
LIBF PRNTL SKIP TO CHANNEL 1
oC /3168
BSC I P1132
NO  RANOP




HONG ARITHMETIC FUNCTIONS

s

3 NUMERIC FUNCTIONS %
Segefefkdorn F¥
3 THIS ROUTINE HANDLES ALL RRITHMETIC %
* FUNCTIONS WHICH TRKE ANY NUNBER OF ARGS. *
% THESE INCLUDE BOOLE, PLUS, DIFF, TIMES, %
x QUOTIENT, REMAINDER, MAX, HIN, GCO. %
$:3 SeR R Efior Rk Rk ik ¥ % &
e eLAM+2+el IST
BOOLE LD 3 eRRGI-X  GET FIRST ARG
BSI 3 XNCHK-X  CHECK IT
1] #BOOL
AND BooLY GET LOW & BITS
STX 2 NF835+1  SAVE XR2
ST0 L 2 PUT FN INDICATOR IN XRZ
LD 3 eRRG2-X
STO 3 eARGL-X
LD 3 eRRG3-X
STO 3 @ARG2-X
BSI NFNCS
oc #BOOL BOOLE
BOOLS DC /888F
DC elLAM+1+eLIST
PLUS STX 2 NFB354+1 SAVE XR2
Lox 2 16 SET FN INDICATOR
BSI NFNCS
11 #PLUS
% % . %
De el AM+1+eLIST
DIFF STX 2 NFB35+1  SAVE XR2
Lo 2 17 SET FN INDICATOR
BSI NFNCS
De #DIFF DIFF
e o B vl e 3¢ ol e e ol ab oo e Ml ekl otk ke Aok R e A Ak ke e e
18 eLAM+14eLIST
TIMES 5TX 2 NF835+! SAVE XR2
LDX 2 18 SET FN INDICATOR
BSI NFNCS
3]0 ATINS TINES
RefokfofeRe ek ook ok -3 ¢ kool dodok
pc eLAM+1+eL IST
QUO  STX 2 NFO35+1  SAVE XR2
LoX 219 SET FN INDICATOR
BSI NFNCS
1 #QUo QUOTIENT
nc eLAM+1+alIST
REHM STX 2 NF835+1  SAVE XR2
LOX 2 28 SET FN INDICATOR
BsI’ NFNCS
nc HREH REMRINDER
-t 2233334 ¥ P23 3.5 333232233
i eLAM+1+aL1ST
MAX  STX 2 NFB35+1  SAVE XR2
Lox 221 SET FN INDICATOR
BSI NFNCS
pc MAX MAX
Sl oo fokage et Sk ol doledolol ol oo fodofodof ool edeole ok e ek
Dc eLAN+1+aLIST
MIN STX 2 NF835+1 SAVE XR2
Lox 2 22 SET FN INDICATOR
BSI NFNCS
bBC MIN HIN
bc elLAM+1+al IST
GCD STX 2 NFB35+1  SAVE XR2
Lox 2 23 SET FN INDICARTOR
BSI NFNCS
pe #GCD 6C0
o




Pttt a3 3 24 3gd TR

NFNCS DC e
LD I NFNCS GET FUNCTION NANE
STO NFB28
ST0 NF858

LD 3 eRRG1-X  GET FIRST 8RG
BSI 3 XNCHK-X  CHECK IT
NF828 DC e
STO NF911 SAVE IT
LD 3 eRRG2-X
NFB838 BSC L NFB46,2  BRANCH UNLESS NONE LEFT

LD NFS11 GET RESULT
BSI 3 MKFXN-X  MRKE IT A NUMBER
NF835 LDX L2 #-x% RESTORE XRZ
BSI 3 POPJ-X RETURN
NF848 BSI 3 XCAR-X GET NEXT ARG
BSI 3 XNCHK-X  CHECK IT
NF858 DC P
ST0 NFg12 SAVE IT (B)
LD NF311 GET LAST PARTIAL RESULT (A)

BSC 12 NF@SS BRANCH TO DO FUNCTION

Aokl Boky 4 3 44

NF855 BC NFR18 8
0c NFB18 R RND B
be NFC18 (NOT R) AND B
De NFD18 B
oc NFEL® A AND (NOT B)
nc NFF18 R
0c NFG18 R EOR B
nC NFH18 RORB
oc NFI1i8 (NOT R) AND (NOT B)
bec NFJ18 A EQV B
8] NFK1@ NOT R
nc NFL18 (NOT R) OR B
nc NFH18 NOT B
be NFN18 R OR (NOT B)
bc NFO18 (NOT R) OR (NOT B)
1]» NFPL8 1
bC NFQ10 A+B
oC NFR18 R-B
nc NFS18 AxB
hin NFT18 R/B
DC NFUL8 A REMAINDER B
hin NFVie A NAX B
s NFH18 A NIN B
be NFX18 R GCD B

HRE

NF868 ST0 NF911 SAVE NEH PARTIAL RESULT
LD I eARG2 CHAIN DOHN LIST OF ARGS
ST0 3 eRRG2-X

MbX NF836
s s S R S A R R e A R B R S
NF911 DBC -k PARTIAL RESULT
NF812 BC E 2R NEXT ARG
NF913 DC /FFFF
NFA18 SRA 16 0
NpX NFB68
NFB18 AND NF812 R AND B
MDX NFO69
NFC18 EOR NF813 (NOT R) AND B
MOX NFB18
NFD18 LD NF812 B
HDX NFB68
NFELB LD NF912 R AND (NOT B)
EOR NF913
AND NF811

HDX NFBE8




%o

R

NFF18 EQU NFB68 3]
NFGL8 EOR NF912 A EOR B
MDX NFB68
Tl TRk 3kl B ol el e ko e ok
NFH18 OR NF312 RORB
DX NFo68
Segefiokkk P332 f3:3-23 %
NFIlg OR NF912 NOT (R OR B)
HDX NFK18
TR % oo dodedo Bk &k
NFJ18 EOR NF313 (NOT R) EOR B
MDX NFG18
AR S R S R R AR R F R Ao AR NN R R RN R RS SR R R R AR
NFK18 EOR NF313 NOT A
MDX NF 868
NFL18 EOR NFS13 (NOT R) OR B
MOX NFH18
TRk ik ik g TR
NFH18 LD NF912 NOT B
HOX NFK18
NFN18 EOR NF913 NOT ((NOT R} RND B)
NFC18 AND NF912 NOT (R AND B)
MDX NFK18
NFP18 LD NF913 1
NFGi8 A NF812 A+B
MDX NF868
NFR18 S NF812 A-B
MDX NF868
NFS1o 1 NF312 A=B
SLT 16
MDX NF868
ok e sk sl ok ol s ot sfe ke e e o o ot st ol sl o st ol s o we o o e s e e e ke b o el e s e o
NFT18 SRT 16 A/B
D NF912
MDX NF060
NFU18 SRT 18 A REMAINDER B
D NF912
RTE 16
MOX NF868
NFVig LOS 8 A MAX B
S NFg12
BSC 0
EOR NFS913
BSC L NFD18,42
NFViS LD NFS11
MDX NF 868
NFH18 LDS 8 ANINB
S NF912
BSC 0
EOR NF913
BSC L NFDis,-
MDX NFV15
NFX18 SRT 16
D NF812 DIVIDE ACC BY EXT
RTE 16
BSC L NFX38,+- BRANCH IF ZERG REMAINDER
RTE 16 SAVE REMRINDER
LD NF912 GET B
RTE 16
STO NF912 MAKE LAST REMAINDER B




RTE 16 PUT OLD B IN ACC

MDX NFX18
NFX38 LD NF912 RETURN B
Mox NF 866

Sededede %
% MINUS FUNCTION
seiksokekgokiekdoioioioiiokiokiiok
0c eLAN+1
HINUS LD 3 eRRGI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT
1] AMNUS
MNUSS SRA 16 (RBS BRANCHES HERE})
S I @efRG1 GET NEGATIVE OF RRG
BSI 3 MKFXN-X
BSI 3 POPJ-X

g : v FR R e

% ABS FUNCTION ¥

etk R S R R R R R Rk 5 % %
oc elLAn+1

ABS LD - 3 eRRGL-X GET ARG

BSI 3 XNCHK-X  CHECK IT

8] #ABS

BSC L HMNUSS,+Z2 IF NEGATIVE, GO NEGATE

1D 3 eRARGI-X  ELSE RETURN ARG

BSI 3 POPJ-X

AR RN SO R R R SRR R R RO RO RO R R R R R AR R R RO R R RO MR

* ZEROP FUNCTION ¥

Beodedc e

nc eLAM+1
ZEROP LD 3 eARGI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT
t]o HZERP
BSC L ZERPS,Z
LD 3 eTRUE-X  RETURN T IF ZERO

BSI 3 POPJ-X

ZERPS SRR 16 ELSE NIL (MINUSP USES THIS)
BSI 3 POPJ-X

% MINUSP FUNCTION *

FEFEFEFFRERFEIFEXRSY pod pigcdodoted 3804044
b eLAMi+l

MNUSP LD 3 eARGI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT
DC #MNSP
BSC L ZERPS,-
LD 3 eTRUE-X  RETURN T IF NEGATIVE

BSI 3 POPJ-X
ool sl ook s st s st sl s sl e s e e e e sl o e e o Sl e i e e e e e
% RDD1 FUNCTION *
Jedefp e deok Sk dekd

oc eLAM+1

ADDL LD 3 eARGI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT

bC #ADD1
S ROD1S RDD ONE
BSI 3 MKFXN-X
BSI 3 POPJ-X
RERK ok skl doloiioR ok fokdok ko 33333 $-3.3.3.33
ADD19 DC /FFFF -
% SUBL FUNCTICN &
oc eLAM+1

suBr LD 3 eRRGLI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT

nc #3UB1

A ADD1S SUBTRACT ONE

BSI 3 MKFXN-X

BSI 3 POPJ-X
il kskooiakino ko ook ook kool
* LSH FUNCTION *

AR A R A N R R R MR AR R R RO > AN




oc elLAM+2

LSH LD 3 eRRGI-X  CHECK FIRST ARG
BSI 3 XNCHK-X
b #LSH
Lo 3 efRGZ-X  CHECK SECOND ARG
BSI 3 XNCHK-X

oc #LGH
BSC L LSH2,+Z BRANCH IF NEGRTIVE
AND LSHS SET UP LEFT SHIFT
OR LSH8
MDX LSH4

LSH2 EOR ADDLS NEGATE SECOND ARG
S RDO1S
AND L.SHS SET UP RIGHT SHIFT
OR LSH7

LSH4 STO LSHS
LD I eRRGL

LSHS SLA et SLA OR SRA GETS PUT HERE
BSI 3 MKFXN-X
BSI 3 POPJ-X

Sk inkio ook lacoloioloaoa ool ook ook
LSH7 SRA 8
LSH8 SLA 8

LSH9 OC /883F

Fedee ey e ok Sk e oioloioiolieiordop ok i ook o Rl il e ik

# LESSP FUNCTION %
oc el Al+1+eLIST

LESSP LD 3 eRARGI-X
BSI 3 XNCHK-X  CHECK FIRST RRG
oc #LESP
370 LES99 SAVE IT
LD 3 eARG2-X
LES18 BSC L LES28,Z BRANCH UNLESS NO ARGS LEFT

LD 3 @TRUE-X  RETURN TRUE - ALL TESTS OK

BSI 3 POPJ-X
LES28 BSI 3 XCRR-X GET NEXT RRG

BSI 3 XNCHK-X  CHECK IT

nc MAESP

ST0 LESS8 SRVE IT

LD LESS9 COMPARE TO LAST

LOS 8

S LESS8

BSC 0

EOR %=1

BSC L LES68,- BRANCH IF LAST GE THIS
LES38 LD LESS8 SAVE THIS ARG TO

570 LESS9 COMPARE TO NEXT

LESS8 LD I @RRG2 CHAIN DOWN ARG LIST
ST0 3 eRRG2-X

MDX LES18
LES68 SRA: 16 RETURN NIL IF ANY
BSI 3 POPJ-X RELATION UNSATISFIED
LESS7 DC E
LESS8 DC ek
LES99 DC e
Jedefehikd % ¥ Sk
* OR FUNCTION *
oc eNLAM+eL IST

OR LD 3 eRRGI-X  GET LIST OF ARGS
BSI 3 PUSHA-X  SRVE ON STACK
OR2 BSC L ORG,+- BRANCH IF NONE LEFT
BSI 3 XCAR-X GET NEXT ARG
STO 3 eRRGI-X
BSI 3 PUSHJ-X  EVAL IT
bc EVAL
BSC L OR4,2Z BRANCH UNLESS NIL
L0 I1 80
ST0 18
MDX OR2




ORe LD 3 eTRUE-X  RETURN T
OR6  RTE 16
BSI 3 POPA-X POP OFF LISY OF RRGS
RTE 16
BSI 3 POPJ-X
FegedeRaori koo ok koo ook ko Rkl kol
# AND FUNCTION #
ookt ootk ¥ *
e eNLAM+eLIST
AND LD 3 eRRGI-X  GET LIST OF RRGS
BSI 3 PUSHA-X  SAVE ON STARCK
ANDZ BSC L OR4, +~ BRANCH IF NONE LEFT
B8SI 3 XCAR-X GET NEXT ARG
ST0 3 efARGL-X
BSI 3 PUSHJ-X  EVAL IT
be EVAL
BSC L ORG,+- BRANCH UNLESS NON-NIL
Lo 11w
STo 18
HDX AND2
% EXAH FUNCTION #
Feskeic kool ok ok ook iokiokitiolookiek kol dokinkdeolol fokokieiodokokok ok
oc eLAM+1
EXAN LD 3 eARGLI-X  GET ARG
BSI 3 XNCHK-X  CHECK IT
Dc H#EXAN
STO EXAN3+1
EXAM3 LD L #-x GET WORD AT GIVEN ADR
BSI 3 MKFXN-X
BSI 3 POPJ-X
* DEP FUNCTION 3
e ook sekdedole solofolo okl ol e foieadolekakolete ool fofofolok ok *
oc el At+2
DEP LD 3 eRRGLI-X  GET ARG 1
BSI 3 XNCHK-X  CHECK IT
Dc #DEP
STO DEP3+1 SAVE ADR
LD 3 eRRG2-X  GET ARG 2
BSI 3 XNCHK-X  CHECK IT
ne #DEP
DEP3 STO0 L w-x PUT HORD AT GIVEN RDR
LD 3 @RRG2-X  RETURN ARG 2
BSI 3 POPJ-X
% SHITCH FUNCTION 3
1] eLAM+1
SHTCH LD 3 eRRGLI-X  GET ARG
BSI 3 XNCHK-X' CHECK IT
nc #SUCH
AND SHCHS TRKE LOW 4 BITS
OR SHCHS CONSTRUCT SHIFT
STO SHCH3
XI0 SHCH? READ SWITCHES
LD SHCHB GET SWITCHES
SHCH3 SLA el PUT PROPER BIT IN BIT 8
BSC L SHCH4, -
LD 3 eTRUE-X
BSI 3 POPJ-X
SHCH4 SRA 16
B3I 3 POPJ-X
Fefdoiefoioickodol ik ok ok ko ¥ Rk
SHCHE DC ek
BSS E 8
SHCH7 DC SHCHE 10CC TO READ DATA SHITCHES
nc /3R88
SWCH8 SLA 8
SHCHY DC /880F

Sl

%

1442 CARD PUNCH OUTPUT HANDLER




* % F-3:8.3:3: 8.2 Tl

AIF (ePNCH EG YES),.YES
01442 EQU 4
PLi42 EQU 4

RGO .NO
YES AIF (eRERAD EQ YES),.YES
01442 EQU 8
P1142 EQU 8

AGO .NO
.YES ANOP
01442 DC ke
Lo L 2 CHECK CHAR
S 01499
BSC L 01425,+- BRANCH IF CARRIAGE RETURN
L0 L2 CRDTB GET CARD CODE CHAR
STO I 01498 PUT IN BUFFER
HDX L 01498,1  INCR POINTER
MDX L Ol4BF,1  INCR COUNT
01428 BSC 1 01442
01425 BSI L Fl442 FLUSH CARD READER INPUT
01427 LIBF CARDG RERD A CRRD
Dc /1088
bc 114BF
01438 LIBF CARDB HAIT FOR IT
nc 8
MDX 01438
Lopx 2 72 CHECK FOR BLANK

01435 LD L2 I14BF
BSC L 01456,2 BRANCH IF NON-BLANK

Mmox 2 -1

MoXx 01435

LIBF CARDS SELECT STACKER 2
oc /4088

L0 014BF

BSC I 01442,+- RETURN IF NO CHARS TO PUNCH
LIBF CARDB PUNCH A CARD

nc /2888
Bc 014BF
01445 LIBF CARDS HAIT FOR IT
DC [}
MDX 01445
SRA 18
570 014BF RESET CHAR COUNT
LD 01497
STO 01488 RESET POINTER
MDX 01420
01468 MDX L S$IOCT,8 HAIT OUT ALL PENDING
MDX 01468 1/0 INTERRUPTS
LD 01496 PUT /1888 FLAG IN RCC
BSI L S$PRET HRIT FOR OPERATOR
HDX 01427
£ - I %
01496 OC /1888 FLAG FOR NON-BLANK HRIT
01497 DC 014BF+1
01498 DC 014BF+1
01489 DC eCR-EBCTB
014BF BC 8 1442 CARD OUTPUT BUFFER
BSS 72
P1442 DC % 1442 CARD PUNCH PAGESKIP
LoX 2 -8
P1458 LD L2 P1499+6  OUTPUT */u/x/?,CR
BSI L OUTPT (EOF CARD)
MboX 21
MDX P1458
BSC I Pl4az
P14389 OC @SLSH /
nc @STAR ®
oc @SLSH /
oC eSTAR *
Bc @SLSH /
.




oc &CR CR

e % - A

NGO ANOP
vvvvvvv SeeofeRsdoR ok Rk %
#* PROG FUNCTION L3
vvvvv 3 Fegdekfok ok klolokolek g
oc eNLAM+ L+l IST
PROG SRR 18 ZERG COUNT OF BINDINGS
S70 PRGSS
L0 3 efRGL-X
370 PRGL7

PRGBS BSC L PRG38,+- BRANCH IF NO MORE 70 BIND
BSI 3 XCAR-X GET NEXT ITEH

ST0 PRG22

S PRGS7

BSC L PRGI5,+Z2 BRANCH IF NUMBER OR NIL
S PRGSE

BSC L PRGIS,~  BRANCH IF NUMBER

f PRGSS

570 PRG1G+1
PRGL1® LD L s-x
BSC L PRGIS,-  BRANCH IF NON-RTON
LD I PRG22
EOR PRGY4
BSC L PRG28,Z  BRANCH UNLESS STRING
PRG15 BSI 3 ERROR-X  ERROR IF ANY OF THESE

De 43+eMAJR

PRG17 OC E

PRG28 BSI 3 PUSHS-X  PUSH OLD VALUE

PRG22 OC e
SRR 16 BIND ATOM TO NIL VALUE
ST0 I PRG22
MDX L PRG98,-1 INCR NEG COUNT OF BINDINGS
NOP

L0 - I @eRRGL CHRIN DOWN VAR LIST
STO 3 eRRGI-X
MBX PRGOS
PRG38 LD PRGI8 PUSH NEG COUNT OF BINDINGS
BSI 3 PUSHA-X
LD 3 eSPDL-X  SRAVE CURRENT SPEC POL LEVEL

ST0 PRGSS

BSI 3 PUSHS-X  PUSH LAST SPEC PDL LEVEL
bc PRGY9

LD PRGS8 PUT THIS LEVEL IN SWITCH
570 PRGIS

BSI 3 PUSHS-X  PUSH REG PDL LEVEL

nc 1

Lo 3 €RRG2-X  SAVE LIST OF FORMS THICE

BSI 3 PUSHR-X ONCE FOR GO SEARCHES

BSI 3 PUSHA-X ONCE FOR PROG EVALUATION
PRG35 BSC L PRG45,+-~ BRANCH IF NO FORMS LEFT

BSI 3 XCAR-X GET NEXT FORN

ST0 3 eARGI-X  SAVE RS ARG 1

BSI 3 XATOM-X

BSC L PRG4®,Z BRANCH IF ATOM

BSI 3 PUSHJ-X  EVAL FORM

nc EVAL

PRG4B LD 11 8 CHAIN DOWN LIST OF FORMS
ST0 1@
MbX PRG35

PRG45 BSI 3 POPS-X POP REG PDL LEVEL
BSI 3 POPS-X POP SPEC PDL LEVEL SHW
BSI 3 POPN-X POP BINDINGS

SRA 16 RETURN NIL
BSI 3 POPJ-X
ko fokferiollo kil kool kb o ok

PRG94 DC @STR
PRGYS DC 1+EeFST
PRGS6 DC EeFST-SeFST
PRG97 DC SeFsST
PRGS8 DC o

PRGIS DC 8




GO FUNCTION 3
oc eNLAM+1

GO LD 3 eRRGI-X  GET ARG
HDX L PRGSS,8  SKIP IF NOT INSIDE PROG

MDX G028
ST0 G018
BSI 3 ERROR-X  ERROR
N 46+eMAJR
G018 OC Sk

G028 BSI 3 XATONM-X
BSC L 6038,2 BRANCH IF ARG IS ATOMN
BSI 3 PUSHJ-X  ELSE EVAL AND TRY AGRIN

oc EVAL
ST6 3 eARGI-X
MOX G028
G03g LD PRG3S POP JUNK OFF SPEC PDL
S 3 eSPDL-X
SRT 1
f G035 EXCEPT OLD SPEC PDL LEVEL
BSI 3 PUSHR-X
BSI 3 POPN-X
BSI 3 PUSHS-X  RE-PUSH REG PDL LEVEL
G035 DC 1 ADR OF XR1 AND CONSTANT 1
mpx 1 -2 RETRIEVE TWO THINGS
LD 11 SEARCH FOR GO TRG
G048 BSC L GO43,+-  BRANCH IF NONE LEFT
370 PRGS8

BSI 3 XCAR-X

EOR 3 eRRGL-X

BSC L GO0S58,+- BRANCH IF MATCH

LD I PRGOS ELSE CHRIN DOUN FORMS

HoX G048
G043 LD 3 eRRG1-X
STO G045 )
BSI 3 ERROR-X  ELSE ERROR
[1]n 44+aMAJR
G045 DC e
G058 LD I PRGI9S8 GET REST OF FORMS
ST0 18 SAVE FOR PROG TO DO
MoX PRG35 GO HAVE PROG DO THEM
% RETURN FUNCTION %
nc el.AM+1
RETRN MOX L PRG99,8 SKIP IF NOT INSIDE A PROG
MDX RET28
LD 3 efRGI-X
STO RET1D
BSI 3 ERROR-X  ERROR IF SO
1] 45+eMAJR
RET18 DC Sk

RET28 LD L PRG99 POP JUNK OFF SPEC PDL
S 3 eSPDL-X (REG POL GETS RESTORED)

SRT i
BSI 3 PUSHA-X
BSI 3 POPN-X
BSI 3 POPN-X POP PROG BINDINGS
Lo 3 eARGI-X  RETURN ARG
BSI 3 POPJ-X

* RPLACA/RPLACD FUNCTIONS *
bec elLAN+2

RPLCA LD RPLCS SET UP RPLACR
MDX. RPLCL
o eLAN+2

RPLCD SRR 16 SET UP RPLACD

RPLCL ST0 RPLCB
Lo 3 eARG1-X  GET RRG 1




BsC - SKIP IF NON-NIL
LD RPLCY USE ADR OF NIL IF NIL
R RPLCS GET ADR TG REPLACE
ST0 RPLC3+1
LD 3 eRRG2-X

RPLCS STO0 L x-x% SHOVE SECOND RRG THERE
LD 3 eARGI-X  RETURN (RLTERED) RRG 1
BSI 3 POPJ-X

fedokk 3 R 5% ok
RPLC7 OC #NIL
RPLC3 DC L
RPLCS DC 1
HREE N AR R AR SRR RS R AR R R RSN AR ot
% ASSOC/S5ASS0C FURCTIONS %
R G e el
be elL.AM+2
2 ASSOC SRA 16 SET ARG 3 (FN) TO NIL
ST0 3 efRG3-X FOR SASSOC
MOX SAsOC
nc eLAM+3 (LAMBDA (X L FN)...

SAS0C LD 3 eARGZ-X GET L

SASCL BSC L SASC5,+- BRANCH IF WONE LEFT
BSI 3 XCAR-X
570 5A5C8 SAVE (CAR L)
BSI 3 XCAR-X GET (CAAR L)
EOR 3 eARGI-X
BSC L SASC3,+- BRANCH IF (EQ X (CAAR L))
LD I eRRG2 ELSE CHAIN DOUN L
ST0 3 eRRG2-X
MDX SASCL

SASC3 LD SASCS RETURN (CAR L)
BSI 3 POPJ-X

SASCS LD 3 eARG3-X  GET FN

BSC o
BSI 3 POPJ-X RETURN NIL IF NIL
SRT 16

BSI 3 XCONS-X
ST0 3 ePARG1-X  ELSE EVAL RS FUNCTION

BSC L EVAL OF NO ARGS

SASCS DC LR

% LENGTH FUNCTION ®
Dec eLAl+1

LNGTH SRA 16 ZERG COUNT
ST0 LNTH9

LD 3 eRRGI-X  GET ARG
LNTH3 BSC L LNTHE,+- BRANCH IF END
570 LNTHé+1

LNTH4 LD L %-x ELSE CHRIN DOWUN ONE
MDX L LNTHS,I AND INCR COUNT
MDX LNTH3

LNTHB LD LNTHS RETURN COUNT

BSI 3 MKFXN-X
BSI 3 POPJ-X

b33 2.1 Sefedeol

LNTH9 BC e
SRR e ok R ook ok ok folloiolob o ok ik
* TOPL FUNCTION %
Skl ol okiokkkok kool ook ok ok ol kil doluloodoliok ok
nc elAN+1
TOPL LDX 28 SET XR2 T0O ZERO

LD 3 eARGL-X

BSC L TOPL4,+- BRANCH IF ARG NIL
Lbx 21 SET XR2 TO ONE

EOR 3 eTRUE-X

BSC L TOPL&,+- BRANCH IF RRG IS T
Lx 22 SET XR2 TO THO

LD 3 eARG1-X

TOPL4 STO L TOPFN SET TOPFN FOR TOP LEVEL




STX L2 TOPLV SET TOPLEVEL SHW FRON XR2

SRA 16 RETURN NIL
BSI 3 POPJ-X

dededofdeloloiel Skl S ok

Ed TYP/TEND FUNCTIONS *
110 eNLAN

TYP  LDD TYTNS GET DEVICE NUMBERS FOR TYP
Lo 28 SET XRZ 70 ZERC
HDX TYTN3

% HREEY Rk 3 Exk

oc eNLAN

TEND LDD 3 eSYSP-X  GET DEVICE NUMBERS FOR TEWD
Lbx 21 SET XR2 TO ONE

TYTN3 STX L2 TOPLY SET TOPLEVEL S5W FROM XR2
ST0 TYTNS SRAVE QUTPUT DEV NUMBER
ST0 3 eSYS0-X  SET DEFAULT DEV NUMBERS
RTE: 16
BSI 3 MKFXN-X
ST6 L A4SYSI SET SYSIN
LD TYTNS
BSI 3 HKFXN-X
STO L #5YS0 SET SYSOUT
SRR 16
STO L TOPFN RESET TOPFN
BSI 3 POPJ-X RETURN NIL

N RN N ER RS E BN RN MR AR A MR SRR HEFFYEHES

TYTNS DC e
BSS E @
TYTNS DC 1 TYPEURITER DEV NUMBER
bC 6 KEYBORRD DEV NUMBER
FedeffokkognoriokfeloR ok Rk R ikl y
¥ MEMBER FUNCTION *
oc eLAN+2
MEMBR LD 3 eRRGLI-X  SAVE ARG 1
570 MEMBS

LD 3 @ARG2-X  SAVE ARG 2
HEMBL STO MEMB4+1
BSC +- SKIP IF ANY LEFY

BSI 3 POPJ-X ELSE RETURN NIL

BSI 3 XCAR-X GET NEXT ITEM OF ARG 2
ST0 3 eRRG2-X

LD HEMBS

ST0 3 eRRG1-X
BSI 3 PUSHJ-X  COMPARE ARG 1 TO ITEM

nc EQuAL
BSC L HMENB6,Z BRANCH IF EQUAL
MEMB4 LD L x-x ELSE CHRIN DOWN ARG 2
MOX MENBL
HEMBG LD MEMB4+1  RETURN WHAT'S LEFT OF ARG 2
BSI 3 POPJ-X
e R L R R 2t i X ¥ L3
MEHBS OC ]
¥ EQUAL FUNCTION 3
eedeseiofofofok Sodotof i dekodolodofedol ok dokank fokokodolololololol gl foloio ek
bC elLAM+2 (LAMBDA (X Y)...

EQUAL LD 3 eRRGL1-X  COMPARE X AND Y
EOR 3 eRARGZ-X
BSC L EQL15,Z2 BRANCH UNLESS (EQ X V)

EQLiB LD 3 @TRUE-X RETURN T
BSI 3 POPJ-X

EQL1S LD 3 eARG1-X  CHECK X
BSI 3 XATOM-X

BSC L EQLS8,+- BRANCH UNLESS (RTOM X)
LD 3 eRRG2-X
BSI 3 XATOM-X
BSC L EQL25,Z BRANCH IF (ATOM Y)
EQL28 SRR 16 RETURN NIL
BSI POPJ-X
EQL25 LD 3 eARG1-X

(2%




BSI 3 XNMBP-X
BSC L EQL38,+- BRANCH UNLESS (NUMBERP X)
L0 3 ePRG2-X
BSI 3 XNMBP-X
BSC L EQL28,+- BRANCH UNLESS (NUMBERP Y)
LD I eRRGL COMPRRE THO NUMBERS
EOR I @RRG2
BSC L EQL1G,+- RETURN T IF SAME VALUE
HDX EQL28 ELSE NIL
EQL38 LD 3 eRARGI-X
BSI 3 XSTRP-X
BSC L EQL28,+- BRANCH UNLESS (STRINGP X3
LD 3 eARG2Z-X
BSI 3 XSTRP-X
BSC L EQL28,+- BRANCH UNLESS (STRINGP Y)
MDX L eARGL,1  GET PNAME OF RRG L
MDX L eRRGZ,1  GET PNAME OF ARG 2
EQL35 LD T eRRGI CHRIN DOUN PNRAME 1
ST0 3 eRRGL-X
BSI 3 XCAR-X GET NEXT CHAR
STO EQLSS SAVE IT
LD I eRARG2 CHRIN DONN PNANME 2
BSC L EQL28,+-~ BRANCH IF NONE LEFT
ST0 3 eRRG2-X
BSI 3 XCAR-X GET NEXT CHAR
EOR EQLYS COMPARE TO OTHER CHAR
BSC L EQL28,Z BRANCH IF UNEQUAL
MDX EQL35 ELSE CHECK REST OF CHARS
EQL4e LD I eRRG2 CHECK ARG 2
BSC L EQL18,Z BRANCH IF NO CHARS LEFT
MoX EQL28 ELSE GO RETURN NIL
EQLSe LD 3 eARG2-X  CHECK Y
BSI 3 XATOM-X
BSC L EQL28,2 BRANCH IF (RTON Y)
LD I eRRGL SAVE CDR OF EACH ARG
BSI 3 PUSHA-X

LD I efRG2

BSI 3 PUSHA-X

LD 3 ePRGL-X  GET CAR OF EACH ARG
BSI 3 XCAR-X

ST0 3 eRRGI-X

LD 3 eARG2-X

BSI 3 XCAR-X

5T0 3 @RRG2-X

BSI 3 PUSHJ-X  COMPARE THO CARS
nc EQUAL

BSC L EQLS5,2 BRANCH IF EQUAL

BSI 3 POPA-X POP THO CORS OFF STACK
BSI POPA-X

MDX. EqL2s GO RETURN NIL

w

EQLS5 BSI 3 POPA-X POP TWO CDRS
ST0 3 eRRG2-X
BSI 3 POPR-X
ST0 3 eRRGL-X
MDX EQUAL GO COMPARE THEM
EQLYS DC e
* LAST FUNCTION #*
3]0 eLAM+1
LAST LD 3 @ARGL-X  GET ARG
BSC .

BSI 3 POPJ-X RETURN NIL IF NIL
LAST3 LD eARG1 IS (COR RRG) NIL
BSC L LASTS,Z
LD 3 eARG1-X  IF 30, RETURN ARG
BSI 3 POPJ-X
LASTS STO 3 eRRGL-X  ELSE CHAIN DOWN ARG
MDX LAST3

-

ek

% RANDOM FUNCTION ¥




e 3

* £

ne el Af+1
RANDH LD 3 eRRGL-X GET ARG
BSI 3 XNCHK-X  CHECK IT
ne HRAND
BSC L RAN4G,Z  BRANCH UNLESS ZERO
LDD RANSE DO THO DISK SEEK OPERATIONS
BSI RAN28
LDD RANSE
BSI RANZ8
SRR 16 RETURN NIL
BSI 3 POPJ-X
RAN28 OC Fewt
BSI L DISKZ DO DISK SEEK
LD RANSS
RAN3E R RANSS WHILE HARITING, KEEP
MOX L $DBSY,8 ALTERING SEED (THIS IS A
HDX RAN3S FAIRLY RANDOM PROCESS)
RAND RANS3 AND OUT HIGH BIT
OR RANS2 MAKE SURE IT’S 000
ST0 RANSS SAVE IT
BSC I RAN28
RAN&S LD RRANSS NULTIPLY SEED BY HAGIC
M RANS4 NUMBER (899) FOR 1138
SLT 16 POUER-RESIDUE METHOD
AND RANI3 AND OUT HIGH BIT
ST0 RANIS SAVE 1T
M 1 @RRGL TRERT RS A 15-BIT FRACTION
SLY 1 AND HULTIPLY BY ARG
BSI 3 MKFAN-X  RETURN TRSULT RS NUMBER
BSI 3 POPJ-X
RRANG1 DC 899
RANS2 DC 1
RANS3 DC /7FFF
RANS4 DC /2895 NUMBER GOT BY COIN FLIPS
RANSS OC K%
BSS E @
RANSE DC 8
oc RANG7
RANS7 DC 8
oc 8
RANS8 OC 8
oc RANSY
RAN9S DC 8
oc 820
* APPEND FUNCTICON ¥
ne el Af+el IST
APPND LD 3 eARGL-X  GET LIST OF ARGS
BSC 4
BSI 3 POPJ-X RETURN NIL IF NONE
BSI 3 PUSHAR-X  PUSH LIST OF ARGS
BSI 3 PUSHA-X  PUSH ROOM FOR FINAL RESULT
Lt L1
BSI 3 PUSHA-X  PUSH ROR FOR APPENDING
APNiIB LD 11 2 IS THERE ONLY ONE LIST LEFT
BSC L APN28,Z BRANCH IF NOT .
LD 12
BSI 3 XCAR-X ELSE GET IT
ST0 11 8 APPEND AT END
BSI 3 POPA-X POP RAPPEND RDR
BST 3 POPA-X POP RESULT
RTE 16 SAVE IT
BSI 3 POPA-X POP LIST OF ARGS
RTE 16 GET RESULT AND RETURN
BSI 3 POPJ-X
APN2O LD 12 GET NEXT LIST
BSI 3 XCAR-X




APN36 BSC- L APN4B,+- BRANCH IF NONE OF IV LEFT
ST0 APN35+1  ELSE SAVE IT
BSI 3 XCAR-X

SRT 16
B8S1 3 XCONS-X AND COPY .IT
ST0 11 @ APPEND ITEM TO NEW LIST AND
STO 18 SAVE ADR AS NEW APPEND ADR
APN3S LD L m-x CHRIN DOUN LIST
HDX APN38
RPN&S LD 11 2 CHAIN DOWN LIST OF ARGS
STO 12
HoX APNLS GO APPEND NEXT ORE
Fofokfoiok ek dok dololfoioko ok ol it kool okoiofoloiok ol dok ok [2-2:3-2:3 4
¥ MAP/MAPC/HAPLIST/MAPCAR FUNCTIONS ¥
ok S e ok S A K SRR R R R
bc el A+ 1+l IST
MAP  LDS 2 SET FOR MRP
HDX HAP18
K o R . e SRRk
bc eLAl+1+el I5T
HRPC LDS 3 SET FOR napC
HOX HAPLG
AR A A e WA R N REER e # A
oC el AM+14+el IST
MAPLS LDBS 8 SET FOR MAPLIST
MDX fAP18
Sk gokk 3 13 2223323 £33
110 eLAN+1+elIST
MAPCR LDS 1 SET FOR MAPCAR
MAPLB STS MAP28 SAVE STATUS BITS
LD MAP2B C = DO NOT SAVE RESULTS
ST0 HAP4D 0 = TAKE CARS OF LISTS
ST0 MAP4S
ST0 HRPBS
Lox 28 ZERC COUNT OF ARG LISTS
LD 3 efARG2-X
BSC 4+~
BSI 3 POPJ-X RETURN NIL IF NONE
MAPLS STO 3 eRARG2-X
BSI 3 XCAR-X
BSI 3 PUSHA-X  ELSE PUSH AND COUNT
MDX 21 THE ARG LISTS
Lb I @RRG2

BSC L HMAPIS5,Z2

LD 3 eARGI-X  SAVE FN

BSI 3 PUSHA-X

STX 1 MAP35+1  SAVE RDR TO GET FN AND ARGS
STX 1 MAP55+1

STX 1 MAPS57+1

MAP28 LDS et
BSC L MAP25,C  BRANCH IF MAP/MAPC

SRR 16
BSI 3 PUSHA-X  PUSH NULL RESULT LIST
Lo L1

BSI 3 PUSHR-X  PUSH ADR FOR APPENDS
HAP2S LD L 2

BSI 3 PUSHA-X  PUSH NUMBER OF ARG LISTS
MAP38 BSI 3 PUSHA-X  PUSH ROOM FOR NEW RRG LIST

b L 1

BSI 3 PUSHA-X  PUSH RDR FOR RPPENDS

LD 12

ST0 L 2 PUT RRG LIST COUNT IN XR2
MAP35 LD L2 %-# GET RN ARG LIST

BSC L IMAPB8,+- BRANCH IF EXHRUSTED
MAP4® LDS R

BSC 0 SKIP IF NMAP/MRPLIST
BSI 3 XCAR-X TRKE CRR IF MAPC/MRPCAR
SRT 16

BSI 3 XCONS-X

ST0 I1 8 APPEND TO NEW ARG LIST
ST60 18

MoX 2 -1 COUNT LISTS




MDX MAP3S
BSI 3 POPA-X POP APPEND ROR
BSI 3 POPA-X POP NEM ARG LISY
ST0 3 eRRG2-X
L0 I HAP35+%  GET FHK
STO 3 eRRGL-X
BSI 3 PUSHJ-X  APPLY FN 70 ARGS
Bc APPLY
MAP4S LDS -k SKITCH (ALSO TEMP STORRGE)
BSC L 1APS8,C  BRANCH IF MAP/MAPC
SRT 16
BSI 3 XCONS-X
$T0 11t APPEND RESULT 1O LIST
ST0 11
1tAP58 LD 18
ST0O L 2 PUT ARG LIST COUNT IN XR2
HAPSS LD 12 %% TAKE COR OF EACH ARG LIST
MAPS57 STO0 L2 #-x
HOX 2 -1
MDX MAPSS
MoX hitiech:] GO MAP NEXT SET OF ARGS
[AP6E BSI 3 POPA-X POP RPPEND RDR
BSI 3 POPA-X POP NEW ARG LIST (UNNEEDED)
BSI 3 POPA-X POP ARG LIST COUNT
ST0 L 2 PUT IN XR2
SRA 16
STO HMAP4S SET UP NIL RESULT VALUE
MAPES LDS -k
BSC L HMAP78,C  BRANCH IF MAP/MAPC
BSI 3 POPR-X POP APPEND RDR
BSI 3 POPA-X POP RESULT LIST
ST0 MAP4S MAKE IT THE RESULT
MAP78 BSI. 3 POPR-X POP FN
MAP73 BSI 3 POPR-X POP RRG LISTS
MoX 2 -t
MOX MAP73
LD MAP4S RETURN RESULT
BSI 3 POPJ-X
Sesdee st ok ol St e o e} Ttk kR Rk Lk
% PROG2 FUNCTION ¥
R R R R R e R R R R HEN A S MR NN RN NN EN AR RN XY
110 el.AM+24+eL IST
PROG2 LD 3 gARG2-X
BSI 3 POPJ-X
Seefelokgorpiokiekfoior o ook ik ik dokfol i kodolokok
%* REVERSE FUNCTION *
oc elLAl+1
REVRS SLT 16 SET RESULT IN EXT YO NIL
LD 3 eARGLI-X  SAVE ARG IN CASE OF GC
BSI 3 PUSHA-X
RVRS2 BSC L RVRS5,+- BRANCH IF NONE LEFT
BSI 3 XCAR-X GET NEXT ITEM OF ARG LIST
RTE 16
BSI 3 XCONS-X  CONS ONTO HEAD OF NEW LIST
RTE 16
Lo Il 8 CHRIN DOWN ARG LIST
ST0 18
HDX RVRS2
RVRSS BSI 3 POPA-X POP ARG OFF STACK
RTE 16 GET RESULT FROM EXT
BSI 3 POPJ-X
FEXNEEXNA AN ARE NN ¥ CX AN YY A
* SUBST FUNCTIGN *

elLAM+3

SUBST LD 3 @ARGL-X
ST0 5BS39

L.D 3 @RRG2-X
570 58598

BSI 3 PUSHJ-X
N SBSi8

SAVE ARG 1

SAVE ARG 2
CALL RECURSIVE SUBST-ER




RTE 16 SAVE RESULT IN EXT

SRA 16 CLEAR PROTECTED LOCS 1O HIL
STO SBS98

STO SBS99

RTE 16 RETURN RESULT

BSI 3 POPJ-X

SBS18 LD 3 eARG3-X  COMPRRE ARG 2 AND ARG 3
ST0 3 eARG2-X
LD 5BSS8
ST0 3 eRRGIL-X
BSI 3 PUSHJ-X  PUSHJ-X

oc EQUAL
BSC L SBS28,+- BRANCH IF UNEQUAL
LD 58399 ELSE RETURN ARG 1

BSI 3 POPJ-X

5BS28 LD 3 eRRG3-X IS ARG 3 AN ATOH
BST 3 XATOM-X
BSC L SBS36,+- BRANCH IF NOT
L0 3 @RRG3-X  ELSE RETURN RRG 3
BSI 3 POPJ-X

SB538 LD I eRRG3

BSI 3 PUSHA-X  SAVE COR OF ARG 3
LD 3 eARG3-X

BST 3 XCAR-X GET CAR OF ARG 3
ST0 3 eRRG3-X

BSI 3 PUSHJ-X  SUBST INTO CAR

oc 38518

RTE 16 SAVE RESULT IN EXT
LD 18 GET COR

ST0 3 eARG3-X

RTE 16

ST0 18 PUT RESULT ON STRCK
BSI 3 PUSHJ-X  SUBST INTO COR

oc 58518

RTE 16

BSI 3 POPR-X

RTE 18

BSI 3 XCONS-X  CONS THO RESULTS
BSI 3 POPJ-X

£33 SRRk ok gk £

58538 DC NIL PROTECTED BY TEMLIST

88593 DC NIL PROTECTED BY TENMLIST
Folek e fok 3 * -3
* REVSTR FUNCTION ¥
Fedfedelx ¥ ¥ 3
0c eLAM+1

RVSTR LD 3 eRARGI-X  GET ARG
BSI 3 XSCHK-X  CHECK IT
oc #RVST
ST0 3 eRRGI-X
BSI 3 PUSHJ-X  REVERSE CHRR LIST

DC REVRS
OR RVSTS  MAKE A STRING OF RESULT
RTE 18
Lo RVST8
BSI 3 XCONS-X
BSI 3 POPJ-X
e ool soReiofdoloiol foiolordoiodoiogloliolokiolelleololokdoekiok okdeiolopdoeiok
RVSTY DC /8808
RVSTS DC eSTR
RSl sk st e e ke e ST el e ke R b e e e e o e ek e e e e R e e el e e e e e e B ool
* STRLENGTH FUNCTION 2
Lk 3
DC .  elAMsl

SULNTH LD 3 eARGI-X  GET ARG
BSI 3 XSCHK-X  CHECK FOR STRING
Dc #SLTH
ST 3 eRRG1-X
BSC L LNGTH GET LENGTH OF CHAR LIST




o223 el ddeofd fokolofde e ik % S

be eLAM+]
PNAME LDD 1 @eRRGL GET TOP NODE OF ARG

LD PNRNY USE STRING VALUE

BSI 3 XCONS-X  MAKE A STRING

BSI 3 POPJ-X
ReedoRik e e sk T e e e o 3 5 &
PHAIY DC eSTR
Bk Sl edok Rk ek ke R oifok ok 3 el ok
* GENSYH FUNCTION £
P332 E331 Sesfel o fookodofok Sdookdfipkk

oc eLAN+eL IST

GNSYH LD 3 eARG1-X IS THERE BN ARG
BSC L GNS28,+- BRANCH IF NOT
BSI 3 XCAR-X IF S0, GET IT
BSI 3 XSCHK-X  CHECK IT (SHOULD BE STRING)
oc AGNSH
BSC L GNS28,+- BRANCH IF NULL STRING
ST0 3 eRRG1-X
BSI 3 PUSHJ-X  REVERSE LIST OF CHARS

DC REVRS
ST0 GNS89 SAVE LIST OF CHARS
1DX GNS48

GNS28 LD GN5393 GET LIST OF CHARS

GNS25 BSC L GNS48,+- BRANCH IF NONE LEFT
ST0 GNS38+1

GNS38 LDD L z-x GET FIRST NODE
RTE 16
S GNS98 IS CHAR A NUMBER
BSC L GNS48,+2 BRANCH IF NOT
A GNS97 INCREMENT IT
RTE 16
STD 1 GNS38+1 PUT IT BRCK IN LIST
RTE 16
S GN536 IS IT NOH OVER 9
BSC L GNS48,+ BRANCH IF NOT
LD GNS98 ELSE RESET 70 @
RTE 18

STD I GNS38+1

MDX GNS25 NOW GO INCR NEXT ONE
GNS48 LD GNS93 GET LIST OF CHARS

ST0 3 eARGL-X

BSI 3 PUSHJ-X  REVERSE IT

be REVRS
OR GNS95 MAKE IT AN RTOH
LD GNS594 VALUE IS UNDEFINED

BSI 3 XCONS-X
BSC L INTRN INTERN THE RTOM

FERERE IR r ROtk ik AENAR I N

GNS84 DC €UNDF

GNSS5 OC /8080

GNS96 OC €9

GNS87 OC el EQUALS eB+l

GNS98 DC ef

GNS89 DC $GNSH PROTECTED BY TEMLIST

* FLATSIZE/FLATC/PRINISTR/PRINCSTR FUNCTIONS =

BC elLAM+1

FLTSZ LD FLT99 SET UP FOR FLRTSIZE
L0S 8
HOX FLT18

Sedekpoporifiiekoliok Fofokdolood floklk il
beC eLAN+1

FLATC LD FLT99 SET UP FOR FLATC
LOS 1
HDX FLT18
oc aLAl+1

PRNLIS LD FLTS8 SET UP FOR PRINISTR
LOS )

MOX FLT18




FedeRoRpdok ek ok

k3 % P35

. oc elLAt+1
PRNCS LD FLT98 SET UP FOR PRINCSTR
LOS 1
FLTL8 570 L 0UTSE SET OUTSB FOR I/0 HANDLER
SRA 16
ST¢ L ouTby SET DEVICE NUMBER 70 8
ST0 FLT94 ZERO FLATSIZE/FLATC COUNT
BSC 0 SKIP IF FLRTSIZE/PRINISTR
LD %=1 ELSE SET ACC NON-ZERO
ST0 L ARAMPSH SET RANMPSH
SRA 16
BSI 3 PUSHA-X PUSH KULL CHRR LIST
STX L FLT65+1 SAVE ADR FOR RPPENDS
STX L OUTCH SET OUTCH POSITIVE
LD . 3 eRRGI-X  *PRINT’ EXPRESSION ONTO
BSI 3 PUSHJ-X "DEVICE @' I/0 HANDLER
pc PREXP
BSI 3 POPR-X POP CHRR LIST
OR FLT92 OR IN ATOM MARK
ST0 FLT97 SRVE IT
LD L 0ouTss
EOR FLTSS
BSC L FLT38,2 BRANCH IF PRINISTR/PRINCSTR
LD FLT94 RETURN COUNT OF CHRARS
BSI 3 MKFXN-X
BSI 3 POPJ-X
FLT38 LDD FLYS6 RETURN STRING OF CHARS
BSI 3 XCONS-X
BSI 3 POPJ-X
et dededendolednk ok Skl % ¥ ¥ %
FLT92 BC /88088
FLT93 BC EBCTB
FLT34 DC F-%
BSS € 8
FLT96 OC aSTR
FLT97 OC et
FLT98 DC FLT68
FLTS89 DC FLT58
e el ok e s e el 3 ol sk & g e e i e
FLTS8 DC -t FLATSIZE/FLATC
MDX L FLT94,1 INCR CHAR COUNT
NOP
STX L OuUTCH SET OUTCH POSITIVE
BSC I FLTS8
FLT68 DC LR PRINISTR/PRINCSTR
b L 2 GET ADR FO CHAR
A FLLT93
SRT 16
LBX L3 X XR3 MUST BE SET FOR THIS
BSI 3 XCONS-X APPEND TO LIST
FLT65 STO L -
STO FLT65+1
STX L OUTCH SET OUTCH POSITIVE
BSC I FLT6S

}3-3.4.2/3.3.3.3.3.3.3.3.1

* DEF INEDP FUNCTION

oc
DEFNP LD
S
BsC
S
BSC
A
ST0
DEFP2 LD
BscC
LD
S
Bsc

L

L

—

3

eLAN+1
ARG L-X
DEFPY
DEFP4,+2
DEFP8
DEFP4, -
DEFP7
DEFP241
28
DEFP4, -
ARG
DEFPS
DEFP4,2

CHECK ARG

BRANCH IF NUMBER OR NIL

BRANCH IF NUMBER

BRANCH UNLESS ATONM

BRANCH UNLESS UNDEFINED




SRA 16 RETURN NIL
BSI 3 POPJ-X
DEFP4 LD 3 eTRUE-X  RETURN T

BSI 3 POPJ-X
EE S P A st s s N ki k% * %
DEFPE DC eUNDF
DEFP7 DC 1+E@FST
DEFP8 DC EeFST-5eFsT
DEFPS DC SeFST

¢ ook Sk ok Tk ok e B e e o %

% CATENRTE FUNCTION %
Ffefeioededoky Jokegeledk ¥ ko ok ok % %

e el A+l IST
CATN SRR 16

BSI 3 PUSHR-X  PUSH NULL LIST OF LISTS

STX 1 CRTN4+1  SAVE RDR FOR APPENDS

LD 3 efRGI-X

BSI 3 PUSHR-X  SRVE LIST OF ARGS

CATNZ2 BSC L CATNG,+- BRANCH IF NONE LEFT

BSI 3 XCAR-X GET NEXT ARG

BSI 3 XSCHK-X  CHECK IT

nc #CATN

SRT 16

BSI 3 XCONS-X  APPEND CHAR LIST T0
CATN& STO L #-x LIST OF LISTS

ST0 CATN4+1

L0 I18 CHAIN DOWN LIST OF ARGS

ST0 18

MDX CATNZ
CATNG BSI 3 POPA-X POP LIST OF RRGS

BSI 3 POPA-X POP LIST OF CHAR LISTS

ST0 3 efRGL-X

BSI 3 PUSHJ-X  APPEND THEM ALL

Dec APPND

OR CATNS MAKE STRING OF RESULT

RTE 16

LD CATNS

BSI 3 XCONS-X
BSI 3 POPJ-X

P399 Wk £3.32.3.3.33.3.3. 333333 3.3.3.9.3.3.3.3.2. 31

CATNS BC eSTR

CRTNS DC /8608

% REMOB FUNCTION x

Sk ok ok ek ok o ok
bc eNLAM+1

REMOB LD REM0S GET RDR OF OBLIST

RENMO2 STO. REMO4+1
LD I REMO4+1  GET NEXT ITEM DOHN
BSC L REMNO6,+~ BRANCH IF NONE LEFT
BSI 3 XCAR-X ELSE COMPARE
EOR 3 eRRGL-X IT 70 ARG
BSC L RENMO4,+~ BRANCH IF THE SAME
L0 I RENMO4+1  ELSE CHRIN DOWN OBLIST

MDX RENO2

REMO4 LD 1 - REMOVE ATOM FROM OBLIST
STO I RENO4+1

REMO6 SRA 16 RETURN NIL
BSI 3 POPJ-X

FefeRRMRRAE P32 233352 32 L2

REMOS BC #0BLS

* SUBSTR FUNCTION %
oc eLAM+2+eL IST

SBSTR LD 3 @ARGL-X  GET FIRST ARG

BSI 3 XSCHK-X  CHECK IT

be #SSTR

BSC L §5T27,+- BRANCH IF NULL STRING
SST18 STO §8799 SAVE CHAR LIST

LD 3 efRG2-X

BSI 3 XNCHK-X  CHECK SECOND ARG




110 #SSTR

BSC %
LD 55798 USE 1 IF NON-POSITIVE
STQ 55797
SSTL5 MDX L SST97,-1 COUNT DOWN ARG 2
BSC -
HOX 55728 BRANCH IF DOKE

LD I S5578S CHOP ONE CHRR OFF STRING
BSC L SST27,+- BRANCH IF NONE LEFT
ST0 S5T89
MDX SSTIS
55728 LD 3 eRRG3-X  CHECK FOR THIRD ARG
BSC L 55T38,Z BRANCH UNLESS NONE

LD 55799
55727 OR 55796 MAKE A STRING AND RETURM
RTE 16
LD §5795
BSI 3 XCONS-X
BSI 3 POPJ-X
55738 BSI 3 XCAR-X GET THIRD RRG
BSI 3 XNCHK-X  CHECK IT
DC #SSTR
BSC L 55T35,-2 BRANCH IF POSITIVE
SRA 16 ELSE RETURN NULL STRING
MDX 55T27
558735 ST0 58797 SAVE ARG 3
LD 58799
BSI 3 PUSHA-X  SAVE ROOM FOR CHAR LIST
STX 1 55798 SAVE ADR FOR APPENDING
BSI 3 PUSHA-X  SAVE LIST OF CHARS
55740 LD 10
BSI 3 XCAR-X GET A CHAR
SRT 16

BSI 3 XCONS-X
ST0 I 55798 APPEND TO NEW LIST

ST0 55799

Lo 1L 8 CHAIN DOUN LIST OF CHARS
BSC L S5S5758,+- BRANCH IF NO NMORE LEFT
ST0 1@

MDX L §ST97,-1 SKIP IF ARG 3 COUNTED OUT
HDX 55740

§8T58 BSI 3 POPA-X POP OLD CHRR LIST
BSI 3 POPA-X POP NEW CHRR LIST
MDX 557127 GO MAKE A STRING

$5T95 OC eSTR
55798 DC /8688
58797 DC T
55798 DC 1
§8799 0OC it
AR RN AR FH AR Y
% STRINDEX FUNCTION ¥
DC eLAt+2

SINDX LD 3 eRRG1-X
BSI 3 XSCHK-X  CHECK ARG 1
DC #S1DX
BSC L S5ID45,+- BRANCH IF NULL STRING
370 51099 SAVE CHAR LIST
LD 3 efRG2-X
BSI 3 XSCHK-X  CHECK RRG 2

nec #S10X

BSC L SID16,Z BRANCH UNLESS NULL STRING
LD S1097 RETURN 1

MDX S1D4S

sible S70 S1015+1  SAVE CHAR LIST
BSI 3 XCAR-X GET FIRST CHAR OF ARG 2
ST0 S1DS6 SAVE IT

SIDIS LD L #-x GET REST OF ARG 2 CHARS
STO 31098 SAVE THENM
SRA 16

STO S1085 ZERD INDEX COUNT




L0 S1D99
SI026 MDX L SI095,1  INCR INDEX COUNTY
BSI 3 XCAR-X GET NEXT CHAR OF ARG L
EOR 51096 COMPARE TO CHAR 1 OF ARG 2
BSC L SID48,2 BRANCH UNLESS EGUAL
LD 51038 COMPARE REST OF ARG 2...
BSC L SID58,+~ BRANCH IF ARG 2 HAS 1 CHAR
STO SIDg4
LD I SID9s
SID38 BSC L SID45,+~ BRANCH IF ARG I NOW SHORT
ST0 51093 ELSE SAVE REST
BSI 3 XCAR-X
ST0 $1092 SAVE NEXT CHAR
LD S1D94
BSI 3 XCRR-X GET NEXT CHAR OF ARG 2
EOR 51092
BSC L SID48,Z BRANCH UNLESS CHARS EQUAL
LD I SID94 CHAIN DOWN ARG 2
BSC L SID58,+- BRANCH IF NONE LEFT
STO S1Dg4
Lo I SIDYg3 CHRIN DOWN ARG 1 CHARS
HOX SiD3e
SID4B LD I SIDSS CHAIN DOUN RRG 1
STO $1099
BSC L SID28,2 BRANCH UNLESS NONE LEFT
SID4S BSI 3 MKFXN-X  HMAKE A NUMBER AND RETURN
BSI 3 POPJ-X
SID50 LD S1D9S RETURN STRING POSITION
MDX S1D45
Sl ik bbb iRkl ootk lo ik ik ok ikt ook
SiD92 DC et
SID93 OC F
S1094 DC it
SIDSS DC g
S1096 DC ik
S1D97 DC 1
S1098 DC i
S1D99 DC i
¥ PRUSE FUNCTION %
3] M @eNLAN
PAUSE MDX L S$I0CT,8 HAIT OUT ALL PENDING
HOX PRUSE 170 INTERRUPTS
LDD PAUSS PUT PRETTY BITS IN RCC AND
BSI L SPRET EXT LIGHTS AND HAIT
SRA 16 REYURN NIL
BSI 3 POPJ-X
ol e e b g sk sheste st Fkek 4 o % ok Hodedode e $: 33394
BSS £ @
PRUSS DC /ARARR
nc /5555
AR RAY A
x* QUIT FUNCTION *
11 eNLAN
QUIT BSI 3 ERROR-X  PRINT SIGN-OFF MESSAGE
0c 484+@INFO
EXIT
SRR R Rk 223034
* REMOVE FUNCTION ¥
DC eLAM+3
REHOV LD 3 @RARG3-X
BSI 3 XNCHK-X  CHECK ARG 3
D #RNOV
BSC L RHVIB,~-Z BRANCH IF POSITIVE
LD 3 efRG2-X  ELSE RETURN ARG 2
BSI 3 POPJ-X
RHVi® STO RMVSS SAVE ARG 3
LD 3 eRRG2-X  GET ARG 2
BSI 3 PUSKAR-X  SAVE ROOM FOR NEW LIST




STX 1 RMV36+1  SAVE ADR FOR APPENDS
BSI 3 PUSHR-X  SRVE ARG 2
LD 3 eRRGL-X
BSI 3 PUSHR-X  SAVE ARG I
L0 11
RMVZE BSC L RHVS8,+-~ BRANCH IF ARG 2 DONE
BSI 3 XCRR-X ELSE GET MEXT ITEHM
STO RMVI8+1
STC 3 eRRG2-X
LD 18
ST0 3 eRRGI-X
BSI 3 PUSHJ-X  COMPRRE TO ARG &
Dc EQUAL
BSC L RNHV48,Z BRANCH UNLESS UNEQUAL
.00 RMV38
BSI 3 XCONS-X  APPERD ITEN TO NEW LIST
RHV38 STO L sex
STO RHV38+1
RHV3S LD i1 CHRIN DOUN ARG 2
ST0 11
MDX RMV208
RIV48 MDX L RMVS9,-1 DECR COUNT FOR RENMOVALS
: HDX RHY3S IF NOT ZERO TRY RGRIN
L0 Il 1 ELSE SIMPLY APPEND REST
STO 1 RHV3B+l OF ARG 2 TO NEMW LIST
RMY58 BSI 3 POPR-X POP RRG 1
BSI 3 POPR-X POP ARG 2
BSI 3 POPR-X POP RESULT
BSI 3 POPJ-X
P 323 % L2223 22224 b33
BSS. E 8
RHMV38 DC NIL
Dc e
RMVI9 DC K%

oo ool feofgokok ekl koflok

* EXPT FUNCTION

£:373:3 £ 3434V $.3.3.3.3.1

Jededeseledordopfeloioloksoiolokeiololok

oc @LAM+2
EXPT LD 3 eARG2-X
BSI 3 XNCHK-X  CHECK ARG 2
DC AEXPT
ST0O 3 eRRG2-X  SAVE IT
LD 3 eRRGL-X
BSI 3 XNCHK-X  CHECK ARG 1
nc AEXPT
BSC L EXP70,+- RESULT 8 OF BRSE=8
S EXPSS
BSC L EXP28,+- RESULT 1 IF BRSE=1
A EXP38
BSC L EXP48,Z  BRANCH UNLESS BRSE =-1
LD 3 eRRG2-X
BSC L EXP30,E BRANCH IF 00D EXPONENT
EXP28 LD EXPS3 RETURN 1
MDX EXP78
EXP38 LD EXP38 RETURN -1
MoX EXP78
EXP48 LD 3 eRRG2-X  CHECK EXPONENT
BSC L EXP58,-
SRA 16 RETURN 8 IF NEGATIVE
MDX EXP70
EXP58 BSC L EXP28,+ RE TURN I IF ZERO
LD EXPS9 PUT 1 IN RCC
EXPEB M 1 @ARGL MULTIPLY BY BRSE
RTE 16
MDX L eRRG2,-1 DO IT *EXPONENT’ TIMES
HoXx EXP6O
EXP78 BSI 3 MKFXN-X  MRKE A NUMBER RND RETURN
BSI 3 POPJ-X
EXPS7 OC -1
EXP38 OC 2

EXPS9 OC 1




T e Fk R Yol ok
E-2-23

L

READSTR FUNCTION

Joxsiesiok

oc eLAt+l
ROSTR LD 3 eARG1I-X
BSI 3 XSCHK-X  CHECK ARG

nc #ROST

BST 3 PUSHR-X  SAVE CHAR LIST ON STACK
ST0 RDS55 AND IN OTHER PLACES
STO RDS65+1

S70 ROS75

SRA 16

5T0 L INPKC CLEAR DEVICE 8 PEEK CHRR
70 L INDEV SET INPUT DEV NUMBER TO @
BSI 3 PUSHJ-X  READ FRON ’DEVICE ©°

bc R0B8S
RTE 16 SAVE RESULT
BSI 3 POPR-X POP CHRR LIST
RTE 16 RETURN RESULT FROM RERD
BST 3 POPJ-X
RDS58 DC LR
LoX L3 X XR3 MUST BE SET FOR THIS
LD RDS65+1  RARE THERE ANY CHARS LEFT

BSC L RDS68,Z BRANCH IF SO
BSI 3 ERROR-X  ELSE ERROR

nc 43+eMAJR
RDS55 DC %
RDS68 BSI 3 XCAR-X GET NEXT CHAR
RTE 16
RDS6S LD L =x-x CHAIN DOUN CHAR LIST
570 RDS65+1
RTE 16 RETURN CHAR
BSC I RDSS8
RDS78 DC sk
BSI 3 ERROR-X  RERD MUST HRVE CAUSED AN
oc 58+eMAJR  ERROR - KICK IN RANOTHER
RDS75 DC e THO CENTS’ UORTH

Lok Fok 13233

3 SUBLIS FUNCTION

ek p33.3.3 ¥ ek

Dc elLAN+2

SBLIS LO 3 eARG1-X SAVE ARG 1 IN CASE OF 6C
ST0 58L93
BSI 3 PUSHJ-X  CALL RECURSIVE SUBLIS-ER
s SBL18
SRR 16 CLEAR PROTECTED
STO SBL99 LOC TO NIL
RTE 16 RETURN RESULT

BSI 3 POPJ-X

3 X

SBL18 LD 3 €RRG2-X  CHECK ARG 2
BSI 3 XATOM-X
BSC L SBL&6,+~ BRANCH UNLESS ATOM

LD SBL99 SEARCH ARG 1...
SBL28 BSC L SBL35,+-~ BRANCH IF NONE LEFT
S70 SBL98

BSI 3 XCAR-X GET CAR OF ARG 1
ST0 SBL25+1

BSI 3 XCAR-X GET CRAR OF ARG 1
EOR 3 eRRG2-X  COMPARE TO ARG 2
BSC. L S5BL38,Z BRANCH UNLESS EQUAL

SBL2S LD L e RETURN CDAR OF ARG 1
SBL27 RTE 18
LD %=1 NON-ZERO ACC NMEANS CHANGE
BSI 3 POPJ-X
SBL38 LD I SBLSS8 CHRIN DOMN ARG 1
MDX SBL28

SBL33 BSI 3 POPR-X
SBL3S5 LD 3 eARG2-X  RETURN ARG 2
RTE 16




SRA 16 ZERO ACC HMERNS NO CHANGE
BSI 3 POPJ-X
SBL4B LD 3 eRRG2-X
BSI 3 XCAR-X
BS1 3 PUSHAR-X  SAVE CRR OF ARG 2
LD I eRRG2Z
3T0 3 eRRG2-X  GET COR OF ARG 2
BSI 3 PUSHJ-X  SUBLIS IT
oc sBLis
370 SBLY8 SAVE FLAG
Lo 18 GET CAR OF ARG 2
ST0 3 eRRG2-X
RTE 16
STO 1 8 SAVE SUBLIS RESULT
Lo SBL98
BSI 3 PUSHR-X  SAVE FLAG
BSI 3 PUSHJ-X  SUBLIS THE CAR
nc SBL1S
ST0 SBL98 SAVE FLAG
BSI 3 POPA-X GET FLAG FROM COR
OR SBL98 DID EITHER CHRNGE
BSC L SBL33,+- BRANCH IF NOT
BSI 3 POPA-X POP SUBLIS OF CDR
BSI 3 XCONS-X  CONS THE SUBLIS RESULTS
MOX SBL27
5BL98 DC ek
SBL99 DC NIL PROTECTED BY TEHMLIST
%* PGSKP FUNCTION %
DC eLAM+L
PGSKP BSI L STOUT SET OUTPUT DEVICE
De #PSKP
LD PSKPS
BSI L OUTPT OUTPUT CARRIAGE RETURN
LbX I2 ouTpv
LDX I3 $XR3X
BSI 12 OPSKP CALL PRGESKIP SUBROUTINE
Lox L3 X
LD 3 @ARGI-X  RETURN ARG (DEV NUMBER)
BSI 3 POPJ-X
A '3 B ¥ NN RN
PSKP9 DC &CR

FRE

# LET/FLET FILE NRME LOOKUP ROUTINE
s e e L

%

RIF
AIF
.YES ANOP
LTFLT DC
STX
LD
§T0
ST0
MDX
LD
BsC
8SI
BSI
L7818 DC
LT828 STO
570
ST0
ST0
SLA
STO
LDX
BSC
S
BSC

(eIDSK EQ YES),.YES
(80DSK EQ NO),.NO

E-233
L2 LT278+1
I LTFLT
LTe18
LTe60
L LTFLT,1
3 eARG2-X
L LT628,+-
3 XCAR-X
3 XNCHK-X
-k
L7048
LT138
LT256
L LT388
12
3 eARG2-X
12 LT048
L LT038,+2
L7981
L LTe38,-

SAVE XR2
GET FN NAME

GET ARG 2
ASSUME 8 IF NONE

ELSE CHECK FOR NUMBER

SAVE IN SHIFTED FORM

PUT DRIVE NUMBER IN XR2
BAD IF NEGRTIVE

BAD IF GREATER THRN &




LD L2 SULET GET DISK RODR OF LEY
BSC L LT858,2 BAD IF NONE ON CURRENT JOB
LT838 BSI 3 ERROR-X  ERROR -~ LOGICAL DRIVE
Be S59+eifiJR  NOT ON CURRENT JOB
LTe48 DC -k
LTes8 SLY 32
STD L7982 CLERR FILE NANE HORK RRER
LD 3 efARGLI-X  GET ARG I

STO L7898

STO L7128

5T0 L7248

570 L7298

BSI 3 XSCHK-X  CHECK FOR STRIKNG
L7868 DC . S

LoX 2 25

LT878 BSC L LT188,+~ DONE IF NO CHARS LEFT
ST0 LT688+L  SRVE CHARS
BSI 3 XCAR-X
BST 3 XCDR-X GET EBCDIC TRBLE ENTRY
AND L7983 TRUNCARTE EBCOIC T0 6 BITS

SRT 24
SLT 2 POSITION FOR NEXT CHAR
SRT 1
RO L7862 PUT INTO NAHE CODE
STO L7982
L7886 LD L #-x CHRIN DOUN LIST OF ADRS
MDX 2 -6
MoX L7878

BSC L LTie8,+- BRANCH UNLESS MORE THRN S
BSI 3 ERROR-X  PRINT WARNING - USE FIRST &

oc 55+eMINR

L7898 DC LS

LT180 LOX 12 L7048 PUT DRIVE NUMBER IN XR2
LD L1982 CHECK FILE NRME
OR LT7962+1

BSC L LT288,2 BRANCH UNLESS NULL/BLANK
LD L2 $FPAD USE HORKING STORAGE
AND LT984 COMPUTE ITS LENGTH

STO L7982
LD L7885
S L7982

BSC L LTi48,-Z ERROR IF NOT EVEN I SECTOR
LT116 BSI 3 ERROR-X

oc 68+gMRJR

LT128 DC et

LTi38 DC -k

LT148 RTE 16 PUT LENGTH IN EXT
LD L2 $FPAD GET DISK ADR IN ARCC
MDX L7278

L7981 DC /5088

LT982 BSS E 2

L7983 OC /3F88

L7984 DC /BFFF

L7985 OC 8x200

1.T288 SRR 16 CLEAR CUMULATIVE

570 L7918 DISK BLOCK COUNT
LD L2 SULET GET DISK RDR OF LET
LT218 OR 3 efRG2-X  OR IN DRIVE CODE
STO L DSKBF+1  SRVE IN DISK BUFFER
LDD L7911 READ A SECTOR OF LET/FLET
BSI L DIsKZ
LT228 MDX L $DBSY,8
MOX L7228
LD L7912 GET 3 TIMES NUMBER OF
] L DSKBF+5 ENTRIES IN THIS LET/FLET
ST0 L7913 SECTOR AND SAVE
LDX L2 -315
L7238 LD L2 DSKBF+323 GET NAME FROM NEXT ENTRY
RTE 186
LD L2 DSKBF+322




SO 17882 COMPARE 7O REQUESTED NAME
SLT 2

BSC -

RTE 16

BSC L LT288,2 BRANCH IF DIFFERENT

LD L2 DSKBF+322 CHECK TYPE CODE

SRT 14

B5C L LT266,+ZE BRANCH UNLESS HOT DATR FILE
BSI 3 ERROR-X

N 54+eMAJR
LT248 DC ol
L7258 DOC St
LT268 LD L2 DSKBF+324 GET DISK BLOCK COUNT
SRA 4 CONVERT TO SECTOR COUNT
BSC L LT1i8,+ ERROR IF LESS THAN 1
RTE 16
LD LT910 COMPUTE SECTOR ADDRESS
SRA &
R L. DSKBF+3
OR 3 eRARGZ2-X  OR IN DRIVE CODE
LT278 LDX L2 %-x RESTORE XR2
BSC I LTFLT RETURN
1.T288 LD L7918 INCREHENT CUMULRTIVE
2} L2 DSKBF+324 DISK BLOCK COUNT OF
STO L7918 ENTRIES ALREADY SEEN
MDX 23
NOP
MOX L LT913,-3 SKIP IF ALL ENTRIES SEEN
HoX L7238 ELSE GO LOOK AT NEXT ONE
LD L DSKBF+6  GET LET/FLET CHRIN RDR
BSC L LT318,Z BRANCH UNLESS NO HMORE
BSI 3 ERROR-X  FILE NRME NOT IN LET/FLEY
hin 53+eMAJR
L7298 DC o
L7388 OC et
L7318 OR 3 eRRG2-X  OR IN DRIVE CODE
S L. DSKBF+1  COMPARE SECTOR ADRS
BSC L LT328,- BRANCH UNLESS NEXT IS FLET
SRA 16 START OF FLET - CLEAR
STO LT918 CUMULATIVE DB COUNT
LT328 LD L DSKBF+6  GET CHAIN ADR AGRIN
MDX L7218 GO GET NEXT LET/FLET SECTOR
S e ol ke ke Wl R T WA AN N o ol AR SR AN s o o N o G S o L o e 30 o e e e W o e o e S R o ot o o o
L7918 OC S
B35S E 8
L7911 DT . 8
oc DSKBF
LT912 OC 315
LT913 DC e
.NO  ANOP
3 DISK FILE INPUT DEVICE HANDLER
RIF (eIDSK EQ YES),.YES
IDISK EQU 8
FDISK EQU 8
RGO .NO
.YES ANOP
1DISK DC R
MDX L IDKBF+1,8 SKIP IF NO INPUT FILE OPEN
MDX 10818
LDX 11 INPTS+1  RESTORE XR1
LDX L3 X RESTORE XR3
BSI 3 ERROR-X  ERROR ~ NO INPUT FILE
nc 51+eMAJR
10618 MOX L  1D981,8 SKIP UNLESS FLUSH REQUESTED
MDX ID168 GO FLUSH
MOX L ID982,8 SKIP IF NO CHARS LEFT
MDX 10830
1DB15 BSI 10288 GET RECORD, SKIP IF EOF

MOX 10828




MBX L REDSH,8

SKIP IF IN WMIDODLE OF RERD

MoX 10gie ELSE GO TRY AGRIN
BSC L RDEOF GO HANDLE READ EOF ERROR
10828 STO 10848+1  SRVE POINTER TO RECORD
LD 10934
ST0 10982 SET CHAR COUNT
0838 LD 10840+1 GET POINTER
EOR 10985 FLIP BIT 8
BSC +Z SKIP IF BIT & IS NOU 8
3} 10886 ELSE INCR POINTER
$T0 1084844
SLA i PUT BIT 8 IN CARRY
10648 LD L s GET CHAR IN RIGHT-HAND
BSC C HALF OF RACC
SRR 8
AND 10967
570 10983 SAVE EBCDIC CHAR
LOX 2 -LeEBC SEARCH TABLE
10658 LD L2 EBCTB+LeEBC
SRA 8
EOR 1Dg83
BSC L 1DB6R,+-
MOX 21
MDX 10858
LOX 2 -LeEBC USE BLANK IF NOT FOUND
ipess L0 L 2 CALCULATE RDR
A 1085841
MDX L 1D982,-1 DECR CHAR COUNT
NOP
BSC 1 1IDISK RETURN
1D188 SRA 16
STO 10981 CLEAR FLUSH SHITCH
101186 BSI 10288 READ CARD, SKIP IF EOF
MDX 10118 IF NOT, TRY RGAIN
MDX 10815 IF 50, TRY 70 READ CHAR
) X o ol e sl % ke e X ek e ¥ e e e e ol o5 e o e e el o e
1bgei DC 8 NON-ZERO = FLUSH REQUEST
10982 DC A
10983 DC fre
10984 DC 72
10885 DC /86808
10986 OC 1
10987 DC /BOFF
AR HIH A - ¥
10288 DC st
MDX L 1D948,8 SKIP IF NO RECORD LEFT
MDX 10248
MDX L 1D941,8 SKIP IF NO SECTOR LEFT
MDX 10228
10265 LO L IDKBF+L  GET LOGICAL DRIVE NUMBER
SRA 12
ST0 10218
SRA 4
ST0O L [IDKBF+1 CLEAR SECTOR RDR IN BUFFER
STO L IDKBF+i
LDX Il INPTSs+l  RESTORE XR1
LDX L3 X RESTORE XR3
BSI 3 ERROR-X ERROR ~ FILE EXHAUSTED
nc 56+eMARJR
iD21e DC ot
10220 LDO 10942
BSI L DISKZ READ NEXT SECTOR
10238 MDX L $DBSY,8
MDX 1D238
MDX L IDKBF+1,1 INCR SECTOR ADR
MDX L 10941,-1 DECR SECTOR COUNT
NOP
LD 10943 SET RECORD COUNT
§$TO 10948
LD 10944 SET RECORD POINTER
ST0 10945
10248 MDX L ID945,48 INCR RECORD POINTER




MDY L '10948,-1 DECR RECORD COUNT

NOP
LD 10945
f 10886
ST0 10258+1
2] 10946
ST0 10268+1
ID258 LDD L -x GET FIRST FOUR CHARS
SD 10947
BSC -
RTE 16
BSC L 1D288,2 BRANCH UNLESS /#/%
0268 LD L #-2 GET FIFTH CHAR
EOR 10847
SRR 8
BSC L 1D278,2 BRANCH UNLESS /
MDX L 1D288,1 INCR RETURN ADR FOR EOF
I1D278 LD 10945 RETURN RECORD POINTER
BSC I 1D2e68
102868 LOD I 1ID258+1  GET FIRST FOUR CHARS
S0 10948
BSC -
RTE 16
BSC L ID965,+- BRANCH IF ALL 8-8-2 PUNCHES
HOX 10278 ELSE GO RETURN
F. i3.3:303 32:3.3-3:2-3.
10948 DC 8 ZERO = NO RECORD LEFT
10941 DC 8 ZERO = NO SECTOR LEFT
BSS E @
10942 OC 8
bc IDKBF
10943 DC 8
ID944 DC IDKBF +1-48
10945 DC -
10946 DC 2
BSS E 8
10947 EBC A%,
10348 EBC FOUR 8-8-2 PUNCHES
FDISK DC R
STX 10981 SET FLUSH SHITCH
BSC I FDISK
uuuuuu % % e e e e 3K
* INDISK FUNCTION 3
ne eLAM+1+eLIST
INDSK BSI L LTFLT LOOK UP FILE IN LET/FLET
0c #1DSK
STO IDKBF+1  SAVE DISK ROR
RTE 16
ST0 10941 SAVE SECTOR COUNT
SRA 16
ST0 10948 CLERR RECORD COUNT
STO 10982 CLERR CHAR CGUNT
ST0 10381 CLERR FLUSH SUITCH
BSI 3 POPJ-X
BSS E @8
IDKBF OC 328
nc 8 ZERD = NO FILE OPENED
BSS E 328
.NO  ANOP THIS IS AN IMPORTANT CARD RBE

LIST




HONG 181 FIXED-POINT NUMBER SPACE
SRRk ok R R R R R R R AR R R
% FXS - FIXED-POINT NUMBER SPACE %
FEOROERERIE RN L R R A R 2 S R T R R S R R R R R e R R
SeFXB BSS 16 BIT TABLE FOR FXS GC
EeFXB EQU %
LeFXB EQU EeFXB-SeFXB
SeFXs EQU ® FIXED-POINT NUMBER SPACE

Wk = 3 % 5 e e

% FIXED-POINT NUMBERS

$5YSR DC eISTD SYSRERD VRLUE

$SYSP DC 057D SYSPRINT VALUE
$SYSH OC ePSTD SYSPUNCH VRLUE
$5YSI OC eISTh SYSIN VALUE
$5YS0 DC &0sTD SYSOUT VALUE

ek % E

SeFXF BSS 16xLeF XB-x+5eF X5

EeFXS EQU ¥

LeFXS EQU EeFXS-SeFXS

LeFXF EQU EeFXS-SeFXF
LIST




HONG 182 FREE STORAGE (START)

SRR

* FST - FREE STORAGE SPACE

SeFST BSS E 8 FREE STORRGE SPACE

B e R R R FHA
cUNDF EQU 1 MARKER FOR UNDEFINED VALUE
@STR  EQU 2 MARKER FOR CHRARRCTER STRING
elAM EQU /6888 FUNCTION

eNLRM EQU /4868 TYPE

eMLAN EQU /8608 INDICRTORS

eLIST EQU /2888 1 MORE ARG FOR LIST
efTon EQU /8888 BIT 8 IN CAR MARKS AN ATOH

& & feh 1381

kS LIST OF ALL RTOHS (OBLIST) ¥

* ek fkdek

SOBLS BSS E B

#eCR ATOMI  #eCR,CR

#RBS SUBR3  PBS,R,B,S

#RDDL SUBR4  ADDL,A,D,D, 1

#AND SUBR3  AND,A,N,D

#RPND SUBRG  BPPND,R,P
A,P
R,S

¥

,P,P,E,N,0
#APPL SUBRS  APPLY,A,P,P,L,Y
#RSOC SUBRS  ASSOC,R,S,S,0,C
#ATOM SUBR4  ATOM,A,T,0,H
#B0OL SUBRS  BOOLE,B,0,0,L,E
#CeR ATOM3 . @UNDF,C,DASH,R
#CAR SUBR3  CAR,C,A,R
#CATN SUBRS  CATN,C,A,T,E,N,R,T,E
#COR SUBR3  COR,C,D,R

#CHRC SUBRS  CHRCT,C,H,R,C,T
#COND SUBR4  COND,C,0,N,D
#CONS SUBR4  CONS,C,0,N,S
#CR  ATOMZ  #eCR,C,R

#DDTI ATOMS  NIL,D,D,T,

T,1,N
#DEFP SUBRS  DEFNP,D,E,F,I
#DEP SUBR3  DEP,D,E,P
#DIFF SUBR&  DIFF,D,I,F,F
#EQ SUBRZ  EQ,E,Q
#EQL SUBRS  EQUAL,E,Q,U,A,L
#ERR SUBR3  XERR,E,R,R

N, E,D,P

FERLS ATON7  NIL,E,R,R,L,1,S,T
HERST SUBRE  ERSET,E,R.R.S.ET
#EVAL SUBR6  EVAL,E,V,A,L
#EXAM SUBR4  EXAM,E,X,A,M
#EXPT SUBR4  EXPT,E,X,P,T

#FLTC SUBRS  FLATC,F,L,
#FLSZ SUBRS  FLTSZ,F,L,
#6C SUBR2  GC,G,C
#GCD  SUBR3  GCD,G,C,D
#GCGA ATOMS  #T,G,C,G,R,6
#GNSM SUBRG  GNSYM,G,E,N,S,V,H
#60  SUBR2  G0,G,0
#HEX ATOM3  NIL,H,E,X
#10VP SUBRG  IDEVP,I,N
K, 1,N
N, ILN

b
b
3
a,T,c
A,1,8,1,2,F

¥

N,D,E,V,P
#10SK SUBR6  INDSK,I,N,D,I,S,K
#INTN SUBR6  INTRN,I,N,T,E,R,N
#KBEC ATOMG  #T,K,B,E,C,H,
#LABL ATOMS  eUNDF,L,R,B,E,
#LAM ATOMG  UNDF,L,A,N,B,
#LAST SUBR&  LAST,L,AR,S,
#LNTH SUBR6  LNGTH,L,E,N,G,T
#LESP SUBRS  LESSP,L,E,S,S,P
#LINE SUBRS  LINEL,L,I,N,E,L
#LIST SUBR4  LIST,L,I,
#LSH SUBR3  LSH,L,S,H
MMAP  SUBR3  MAP,M,A,P
AMAPC SUBRG  MAPC,M,A,P,C
#MPCR SUBRG  MAPCR,M,A
#MPLS SUBR7  MAPLS,M,A
#MAX  SUBR3  MAX,M,A,X
#MEMB SUBRG  MEMBR,M,E,M,B,E,R

14
’
¥
0
JE,L
,8,0,R
T

H

»y
[}
LA ]
5,7




AN

#MNUS
AMNSP
LA
#NIL

ANLAN
#NOT

ANULL
ANMBP
#0BLS

#0DVP
#PAUS
#PEKC
#PKCH
#PSKP
#PLUS
#PNAN
#PRNC
#PRCS
#PRNT
#PRNL
#PR1S
#PROG
#PRG2
#QUIT
#QUOT
#QUO

#RAND
#RERD
#REDC
#RDCH
#RDST
#REN

#RNMOB
#RNOV
#RTRN
#RVRS
#RVST
#RPLA
#RPLD
#SASC
#SET

#SETQ
#5700
#310X
#STRP
#SLTH
#SBLS
#SUBR
#SBST
#SSTR
#5UB1
#SHCH
#SYS1
#5YS0
#SYSH
#3YSP
#SYSR

#TEND
ATINS
AT0PL
ATY1
#TYO
#TYP
H#ZERP

SUBR3
SUBRS
SUBRG
ATONM7
ATOM3
aTOoN?
SUBR3
SUBR4
SUBR7
ATONG
SUBR2
SUBR7
SUBRS
SUBRS
SUBR6
SUBRS
SUBR4
SUBRS
SUBRS
SUBRS
SUBRS
SUBRS
SUBR&
SUBR4
SUBRS
SUBR4
SUBRS
SUBR8
SUBRG
SUBR4
SUBRS
SUBRB
SUBR7
SUBRY
SUBRS

SUBRB.

SUBRB
SUBR7
SUBRS
SUBRS
SUBR6
SUBRG
SUBR3
SUBR4
SUBRS
SUBRS
SUBR?7
SUBRY
SUBR6
RTON4
SUBRS
SUBRG
SUBR4
SUBRS
ATONS
ATOM4
ATONS
ATONS
ATONS
RTOML
SUBR4
SUBRS
SUBR4
SUBR3
SUBR3
SUBR3
SUBRS

,7,0

SETAQ,S,E,T,q,Q

SINDX,S,T,R,I,N,D,E,X

STRP,S,T,R, 1,N,G,P

SLNTH, E,N,G TH
1,8

TEND, T,E,N,D
TIMES,T,1,M,E,S
TOPL,T,0,P,L
™I,T,Y,1
TY0,T,Y,0
TYP,T,Y,P
ZEROP,Z,E,R,0,P, -1




HONG LIST OF AREAS PROTECTED FROH GC
Sk ool Sol kol kol doiolok ik

#* TEMLIST %

Fefelolloop ol iokdoloiokiokkdolok ik el ool ol kelolok & % %
$THLS DC w4l

nec XCNS9 TEMP FOR XCONS

e sl

oc XCNS9+1  TENP FOR XCONS

ne £+l

ne INT88 TENP FOR INTRH

be #+1

oe . INTSS #OBLS - OBLISY

oc 4+l

N XCARS MNIL - NIL

Bc 4+l

oC PR288+1  #HEX - HEX

Bc #4l

pe GC785+1  #GCGA -~ GLGAG

nec #4+1

oc IKBO5+1  #0DTI - DOTIN

oc £33

De SYS02+1  #SYSO - SYSOUT

De x4l

pe RDY26 TEMP FOR RERAD

bDC wal

Dec RDIGS TEHMP FOR RERD

pDc 2+l

oc RDY68 #QUOT - QUOTE

DC %+l

pe INT82 #CeR - C-R

pc x+1

BC IKB72+1  #KBEC ~ KBECHO

DC 4+l

nc EVI38 #SUBR - SUBR

M 4]

oc APS97 #LABL - LABEL

pc x4l

pc AP9@2 AaM - LAMBDA

bt E2SY

1 RP338 ANLAM — NLANMBDA

oc x+1

nc AP339 AMLAN - MLAMBDA

nc x4+l

nc SYSI2+1  #SYSI - SYSIN

nc x4+l

oc TOPFN FOR HOLDING USER TOPLEVEL

oc - x+1

be .LSPR2+1  #ERLS - ERRLIST

118 41

DC SBS98 TEWP FOR SUBST

pc 4+l

bc SBS39 TEMP FOR SUBST

pC #+1

pc GNSSS CHAR STRING FOR GENSYM

pe *+1

bDc SBL9S TEMP FOR SUBLIS

nc NIL

oc @TRUE 8T - T
A R R R W ROR R R R N O At Lk R NI N
* LIST OF CHARS FOR GENSYM FUNCTION ¥

R R R R PR R R SR R S RN ORI, fat

$GNSM DC x4+l STRING OF CHPRACTERS

nc &9 FOR USE BY GENSYH

1] 41 FUNCTION - GENERRTED

oc (3] ATOMS WILL BE QXoe8,

1] *+1 axesi, axeez2, ETC.

ne &9

pc £33

hin eX

0c NIL

hin eQ

LIST




HONG 208 END OF FREE STORRGE

I By 0 NEIRIE RS AR I AL A
SeFSF BSS E 4880 EMPTY FREE STORAGE SPACE
EeFST EQU %

LeFST EQU EeFST-SefSY
LeFSF EQU EeFST-SeFSF

etk ik PRS2 3 333 3:3.3:33

% PUSHDOWN LIST SPACE %
Kool evesk % P /3 et He o b3 % %
SeSP0 EQU * START OF SPECIAL PDL
BSS 1688 PUSHDONN LIST SPACE
SeRPD EQU %=1 START OF REGULAR PDL
sl deste g $-4 % % %
LIST
* HAIN CONTROL PROGRAM FOR LISP #
LISP LDX L1 SeRPD INIT XR1 FOR REG PDL
LDX L3 X INIT XR3 FOR SPECIAL ARER
LOX L2 LeFSF CLEAR FREE STORAGE
SLT 32
LSP18 STD L2 SeFSF-2
MDX 2 -2
MDX L5P1e
BSI 3 PUSHJ-X DO GARBAGE COLLECTION
be GC
L0 L SKCSH

BSC L LSP28,+~ BRANCH UNLESS // TYP
BSI 3 PUSHJ-X  SET UP FOR KB INPUT

nc TYP
LSP28 BSI 3 ERROR-X  PRINT HERDER
oc 8+gINFO
SRR 18 INITIRLIZE RANDOM FUNCTION

BSI 3 MKFXN-X
ST0 3 eRRG1-X
BSI 3 PUSHJ-X

hie RANDH
LSP25 LDX L2 1 SET TOPLEVEL TYPE -
TOPLV EQU %=1 8=TYP, 1=TEND, 2=USER FORM
BSC I2 LSP39 BRANCH TO PROPER TOPLEVEL
LSP38 DC LSP35 TYP TOPLEVEL
oc LSP35 TEND TOPLEVEL
bc . LSP60 USER TOPLEVEL

. 33 3 5.3 £.3.%.3.5.3.3.3.3 ek s Jolek *
LSP35 BSI L SYsou SET SYSTEH OUTPUT
LD L outov SAVE OUTPUT DEV NUMBER
S5T0 LSP99
BSI L SYSIN SET SYSTEM INPUT
LD L INDEV GET INPUT DEV NUMBER
BSI 3 MKFXN-X
ST0 3 ePRGI-X
BSI 3 PUSHJ-X  READ AN EXPRESSION
0c RERD
MoX L TOPLV,8  SKIP IF TEND TOPLEVEL
BSI LSPS8 ELSE PRINT EXPRESSION
ST0 3 eRRG1-X
BSI 3 PUSHJ-X  EVRL EXPRESSION

bc EvAL

BSI LSP58 PRINT RESULT

LD LSP98 PRINT THO CRARRIAGE RETURNS
BSI L outPY

LD LSPS8

BSI L OUTPY

MDX LSP25 GO DO IT RGAIN
LSP58 OC P
SRT 16
BSI 3 XCONS-X  MAKE LIST OF EXPRESSION
BSI 3 PUSHA-X  SAVE ON STACK
LD LSP3g
BSI 3 MKFAN-X




// DUP
*DELETE
*STORE
*DELETE
2DUMP
2STORECI

HS UR

UR US
NS UR

ST0 3 eARGI-X  SET OUTPUT DEVICE NUHBER
BSI 3 POPR-X GET EXPRESSION

ST0 3 eRRG2-X

BSI 3 PUSHJ-X  PRINT IT

oe PRINT

BSC 1 LSP58
Fowkaek Bkl : R
TOPFN DC NIL PROTECTED BY TEWLIST
LSP38 DC eCR
LSP3S OC s
LSPGE LD © TOPFN GET FORM GIVEN BY USER

ST0 3 eRRGL-X

BSI 3 PUSHJ-X  EVAL IT

oc EVAL

MDX LSP2S GO DO IT RGAIN

ERRORS NOT INSIDE AN ERRSET BRANCH HERE %

LDX L1 SeRPD INIT XRL FOR REG PDL

LD L #ERLS (MAPCAR EVAL ERRLIST)...
BSI 3 PUSHR-X

BSC L LSPRS,+- BRANCH IF NO FORMS LEFT
BSI 3 XCAR-X GET NEXT ONE

ST0O 3 eRRGI-X

BSI 3 PUSHJ-X  EVAL IT

bc EVAL
LD 118 CHAIN DOUN LIST OF FORMS
ST0 18
MDX LSPR3
LSPRS BSI 3 POPA-X
MDX LSP25 GO TO TOP LEVEL
*® SPARE WORDS FOR MODSF PATCHING 3
MODSF EBC E2 ERRRRIEELE,
EBC « ke ek ok ok Rk Rk
B R I e P PSS TP TS LA LT ST e T2
eEND EQU *
END LISP
LISP
LISP
TLISP
LISP
TLISP




/7 JOB LISPHACS G STEELE

// DUP MACRC LIBRARY FOR LISP RSSEMBLIES
*DELETE LHACS
#0F ILE FX LHACS Bees

#MACRO UPDATE
BUILD ’LHACS®

SELECT H
@ R R R R S R R % ¥ 3 X k'S 5 L2 kS EERY - 2223
NRME $LABL,$RDR,$1,$
ADD *SuBRL®
LIST OFF
4 SET $+4
oc FE22% 9
BeC %
$LABL DC 43
10 #+@ATON
1]o NIL
oc e. 81
ne $ADR-1
ne #SUBR
LIST
.ﬂ&ﬂn&*ﬁn’n&ﬂn&ﬁ'*nnnx i b33 Skl kokk R F3 Bk s R R B B B R R D R RS S b3
NRME $LABL,$ADR,$1,$2,%
ADD ’°SUBR2’
LIST OFF
# SET $+1
oc Buxe b9
Bc *
$LABL DC 45
DC *+2ATON
bDC x4+l
bC e.%1
110 NIL
ne 8.%2
DeC $ADR-1
oc #SUBR
LIST
NAME $LABL,$ADR,$1,3$2,$3,$
ADD *SUBR3’
LIST OFF
SET $+1
oc FETY 2301
oc %
$LABL DOC x+7
be *+@ATON
1] %+l
oc 8.8l
b x4+l
oc e.$2
nc NIL
ne e.$3
DC $ADR-1
oc #SUBR
LIST
NANE $LABL,$ADR,$1,$2,$3,%4,3
ADD ’SUBR4*
LIST OFF
¥ SET $+1
0c Hree bzl
pe ¥
$LABL DC x+9
nc *+eATOM
bc x+]1
De e.51
bc 41
be @.3$2
De x+i
DC @.$3

oc NIL




bc e. %4

nc $ADR-1
1] #3UBR
LIST

PR 3233 2:3.3.8:3 3. £ 20 F 333 $5:3:33 P 3 £ 3.3.5.3.5.33 g s e e g de e
NRME SLABL,SADR,$1,$2,$3,%4,35,
ADD ’SUBRS’

LIST OFF
# SET 4+l
be Frredxls
nc %
st.asl oc xell
be *+@RTOM
ne w4l
oc .81
3]0 L2331
nc e.%2
N x4+
oc @.%3
oc xel
nc e. 84
De NIL
o e.35
DC $ADR-1
pc #SUBR
LIST
NAME $LABL,$ADR,$1,%2,$3,%4,35,36,%
ADD ’SUBRG’
LIST OFF
# SET $+1
DC Haxee el
oc #
$LABL DC *4+13
bc «+eRTON
oc sl
nc e.$l
nc 41
oc e.$2
1o #+1
oC ®8.$3
oc x+l
oc .54
DC *+1
bc @.35
DC NIL
e e8.$6
e $ADR-1
pc #SUBR
LIST
» ALK AR RN AR A AR RS AT R A A0 AT R0 AR AL A AN AU AR K A AR R AU A AR KEAFEE
NAME $LABL,$ADR,$1,3$2,$3,%4,35,36,%7,%
ADD ’SUBR7’
LIST OFF
# SET $+1
oc - Axzaedsll
3] *
$LABL DC %+15
110 ¥+eRTON
oc x+1
pc- e.31
BC *+1
De e.$2
peC w4l
oc e.33
oc x4l
oC e. %4
ne *+1
110 e.35
oc L2591
0c e.$6
oC NIL




nc @. %7

oc $ADR-1
oc #3UBR
LIST

o R RRRR R R ROR R B e 2 Skl
NAME SLABL,$ADR,$1,3$2,$3,%4,$5,96,57,38,$
ADD ’SUBRS’

LIST OFF
# SET $+1
ne [£23% LV3
ne %
$LABL DC #+17
ne *+@RTOM
be el
ne e.8%1
ne w+l
oc e.$2
0c w4+l
oc e.$3
e w4l
nc e. %4
ne s+l
DC e.$5
pc x4l
nc @.%6
BC w4l
oc e.87
oc NIL
nc 8.3%8
bc $ADR-1
pc #SUBR
LIST
NAME SLABL,$ADR,S$1,$2,$3,%4,35,$6,87,98,89,8
RDD ’SUBRS’
. LIST OFF
# SET 3+l
BeC Hrexae #2623
D¢ *
$LABL DC x+19
ne 2+@ATON
be x4+l
oC @.$1
nc %41
oc 28.82
iy x4+l
oc @.%3
be 4l
nc e. %4
Dc ¥+l
[3]n e.%5
DC 4]
Be 28.%6
j1]n #+l
nc e.$7
10 #+1
oc e.38
oc NIL
oC e.39
De $ADR-1
oc #SUBR
LIST
o Bk ool ol ok iRk ik ol ik ok ddok s dor okl ook ol ool ko Sk Rl R ok R R ik
NAME $LABL,3$VAL,$1,3
ADD ’ATOML’ .
LIST OFF
» SET $+1
pc [£3TY £
oc *
$LABL OC $VAL
be *+@ATON
oc NIL




oe @.%1
LIST
NAHME $LABL,SVAL,$1,82,%
ADD ’ATON2®
LISY OFF
# SET $+l
oc LY 255
bC *
$LABL DC $VAL
B *+eRTON
1] %+1
be a.%1
Bc NIL
ne 8.%2
L1IST
NAME $LABL,$VAL,$1,%$2,%$3,8
ADD ’ATON3’
LIST OFF
# SET $+1
DC [ £ 229 L3 ]
pc %
$LABL DC $VAL
De #+@ATOM
Dc x4+1
be e.$1
De x4+l
Dc e.%2
nc NIL
1y e.33
LIST
PR -3-3.3-3.33 e e % B sl e e e el e ote b e ate P332 323 e sbode e s e e e £ Ak ool e ek
NRME $LABL,$VAL,$1,$2,3$3,%4,%
RDD ’ATOM&’
LIST OFF
4 SET $+41
hin Huradzll
ne %
$LABL DC SVAL
1 *+eATOM
210 x4+
o e.3!
3]0 w41
be e8.$2
De 2+l
De e.$3
ne NIL
BC e. 34
LIST
o RN TRR R R TR PR RO KK oo R R R o ot R e e e ok &
NAME SLABL,3$VAL,$1,3$2,$3,84,95,%
ADD ’ATONMS’
LIST OFF
# SET S+l
ne [£23% FIK]
be %
$LABL DC $VAL
118 *+eRTON
ne ETS 1
Be @.$1
318 x+1
pe .32
Be £
be 2.$3
31 x4l
30 .34
DC NIL
pe e.35
LIST
» BRI A RC A A IA IR AR A0 50 FUAK R M ALK MR K ¥ NN
NRME SLABL,SVAL,$1,%2,$3,%4,%5,$6,%




ROD ’ATONHG’

LIST OFF
# SET $+1
ne FETIY 2349
Bc %
$LABL DC $VAL
nc =+eRTOM
0c E231
De @.%1
oc %41
pe @.%2
e xel
ne @.$3
oc E231
be 1
Be w4l
oc @. 85
oc NIL
oc @.36
LIST
o WAL RN SRR I S AR ¥ AR A ¥ 3 ’3 W AR RN RN R RN
NAME $LABL,$VAL,$1,82, $3 $4 35 $6, $7 $
ADD ’*RTON7’
LIST OFF
¥ SET $4+l
bc Hrsesdxl]
pc %*
$LABL DC $VAL
De «+@ATON
oc w4l
oc e.81
oc 4l
nc .92
bc x4+
hin .93
DC w4l
De e. %4
De w4+l
De .35
DC x4+l
De @.%6
oc NIL
oc a.3$7
LIST
% St ek ek i ok Aok ok dolnk ok dool ki ook dolol R R R ok Rk
NRHE $LABL,$VAL,$1,$2,$3,%4,$5,96,87,$8,%
ADD *ATONS’
LIST OFF
4 SET $+1
pc Heealzl9
oc %
$LABL DC VAL
ne *+eRTON
De %+l
be @.51
pe x+1
De @.$2
be *+1
g De e.$3
pe x4+l
Be e.$4
1] s+l
oc e.35
De x4+
DC e.$6
- DC 4+l
- ne e.$7
ne NIL
nc e.%8
LIST

NRHE $LABL, $VAL, $1,$2,$3,94,35,36, $7 $8 $9 $




ADD ’ATOHS’

NANE

ADD ° ’

LIST OFF
# SET $+1
oc 228 c741
0C &
$LABL DC $VAL
nc =+eATON
DC x4l
310 @.$1
3] x+1
oc @.82
e x4l
e @.$3
bc w41
oc 8. %4
bc x+1
bC @. 85
519 el
e @.%6
e 24l
De e.%7
oc x4+
nc @. %8
pc NIL
oc e.$9
LIST
LIST ON

* YOU LEFT R BLANK IN HERE, IDIOT sopscsbisiints
ORG %= AT THIS RDORESS, FOOL sesicissionior

LIST

ENDUP




// JOB
/7 Ash
«LEVEL 4

KBcpe

HONG KEYBORRD/CONSOLE PRINTER I/0 ROUTINE
LIBR
Iss 82 KBCP®

SR sk Fokoksk

% COMMON LIBF ENTRY %
el R Btk R
KBCP@ MOX WHICH GO PROCESS REQUEST
EXIT BSC I xex RETURN TO LIBF CALLER

Tk ook ddok 3 o2
RESET DC /8F8l SENSE/RESET I0CC

* COMMON INTERRUPT ENTRY POINT
INTRP DC Fet
X10 RESET-1  RESET INTERRUPTING DEVICE
BSC L KBINT,~ BRANCH IF KB INTERRUPT

LD TBUFR IS ANOTHER CHAR IN BUFFER
BSC L TTERM,E  BRANCH IF NONE

$T0 CHAR SAVE CHAR FROM BUFFER
Lox 1 -15 PUSH DOUN CHARS IN BUFFER

THOVE LD L1 TBUFR+18
STO L1 TBUFR+15

Mox 11

MOX THOVE

MDX L POINT,-1 MOVE BACK POINTER
LD ONE

sT0 TBUFR+15 CLEAR LAST WORD OF BUFFER
TREDY XIO SENSE CHECK FOR TYPEWRITER RERDY

SLA 5

BSC L TTYPE,- BRANCH IF READY
LD FLAG

BSI L $PST4 ELSE HAIT AT $PST4
MDX TREDY AND TRY RGAIN

TTYPE XIO PRINT PRINT NEXT CHAR
MDX RETRN+2  RETURN - DON’T DECR 1/0 CTR

TTERN SRA 16 CLEAR BUSY SWITCH
STO TBUSY
RETRN NMDX L $I0CT,-1 DECR I/0 COUNTER
NOP
BSC I INTRP RETURN TO 1LS84
KBINT XIO RERD READ CHAR FROM KEYBOARD
MpX RETRN
# CONSTANTS *
BSS E 8
CHAR OC -k
SENSE DC /9F08 SENSE HITHOUT RESET 10CC
RERD DC INPUT
1]e /8RB8 READ KEYBORRD CHAR I0CC
PRINT DC CHAR
nc /8388 PRINT CHAR l0CC
FLRG OC /2888 FLAG FOR 1/0 TRAP WAITS
SLECT DC /8C08 SELECT KB I0CC
BLINK DC /1111 JUST FOR FUN - PATTERN
De /1111 FOR BLINKING LIGHTS
ONE DC 1
TBUFR DC 1 OUTPUT BUFFER
hls 1
oc 1
oc 1
oc 1
oc 1
nc 1
e 1
oc 1
nc 1
bc 1
nc 1




be 1

De 1

be 1

be 1
POINT DOC TBUFR BUFFER POINTER
TBUSY DC 8 NON-ZERO=0UTPUT IN PROGRESS
INPUT DC ek
ORISR R R R RO g ek e ke ok ek ek kel gk g
# HANDLE CONSOLE PRINTER OQUTPUT 3

3 3

WHICH BSC L ROCHR,E /8881 = KB INPUT REQUEST
STO INPUT SAVE CHAR TEMPORARILY

RHCHK LD TBUFR+15 WAIT FOR SPRCE IN BUFFER
BSC L w41,
MDX RMCHK
L0 INPUT PUT CHAR IN BUFFER
STO I POINT
MDX L TBUSY,8 IS OUTPUT GOING ALREADY
HDX PUTBF YES, GO INCR POINTER
LD TBUFR NO, START 1/0
ST0 CHAR
LD ONE
570 TBUFR
READY XI0 SENSE CHECK FOR TYPEWRITER RERDY
sLA 5
BSC L START,-
LD FLAG
BSI L SPRET IF NOT, WAIT IN $PRET
DX READY AND TRY AGRIN

START MDX L $IOCT,1  INCR 1/0 COUNTER
STX TBUSY SET BUSY SWITCH
X10 PRINT PRINT CHAR

MDX EXIT
PUTBF MDX L POINT,1  INCR BUFFER POINTER
MDX EXIT
% HANDLE KEYBOARD INPUT %

RDCHR MOX L S$IOCT,1  INCR 1/0 COUNTER
STO INPUT
X10 SLECT SELECT KB FOR INPUT
LOD BLINK BLINK PRETTY LIGHTS
RTE 1 IN ACC AND EXT
ST0 BLINK

IHAIT LOD BLINK
BST L SPRET HRIT IN $PRET FOR INPUT

LD INPUT DID KB INPUT
BSC L IMAIT,E  NO, WAIT RGAIN
MDX EXIT YES, RETURN MITH CHAR
P33 % P, ek % Ve ek el e felo o b e ke e R H ok
$PRET EQU /28 PREOPERATIVE WAIT TRAP
$I0CT EQU /32 1/0 COUNTER
$PST4 EQU /80 LEVEL 4 INT ERROR TRAP
END
// DUP
*DELETE KBCPO

*STORE HS UR KBCPB KEYBOARD/CONSOLE PRINTER 1/0 SUBROUTINE




(SETQG SPRINT (LAMBDAR (P L N M) (PROG (F G H)
a (AND (LESSP N (DIFF (CHRCT Py 150
(PRINC P, ,1 (GO )
R (AND (LESSP N (DIFF (CHRCT P) 3)) (PRINC P , . (GO R))
8 (AND (LESSP N (CHRCT P)) (PRINC P, ,} (GO S))
(AKD (OR (ATOM L) (LESSP (PLUS M i (FLATSIZE L)) (CHRCY P )}
(RETURN (PRINL P L))
(PRINC P , ()
(SETQ F (EQ (CRR L) 'PROG))
(ERRSET (AND
(NOT (RATOM (COR L))
(OR F (SETQ N (MAXPAN (COR L) (DIFF (CHRCT P) (FLATSIZE
(CAR LYY 1)
(OR (ATOM (CAR L)) (NOT (LESSP (MAXPAN (COR L) (CHRCT P)) M3))
(PROG NIL
(ERRSET (SETQ G (LESSP (MAXPAN (LAST L) (PLUS (FLATSIZE
(LAST L)) (CHRCT P) (MINUS (FLRTSIZE L))y M)
fi (PRINL P (CAR L))
(PRINC P, )}
(AND (COR (SETQ L (COR L))y G (GO Ay 1)
(SETQ N (CHRCT P)
(SETQ H (HMEMBER (CRR L) ’ (LAMBDA NLAMBDA MLAMBDA LABEL)))
B (SPRINT P (CAR L)
(COND ((SETQ G (AND F (CAR L) (ATON (CAR L)))) (PLUS N 5))(N))
(COND ((NULL (SETQ L (CDR L))) (ABDL MM
CRTON L) (PLUS 4 M (FLATSIZE L)) (@)
(COND ((RTOM L) (AND L (PRINC P, . ,) (PRINLP L))
(RETURN (PRINC P ,),)) ))
(COND (H (SETQQ H NIL) (PRINC P, ,))
((OR (LESSP (CHRCT P) N) (AND G (ATOM (CAR L)))) (PRINT P)))
(G0 BY 1))
V£ 1474
(SETQQ MAXPAN (LAMBDA (L N) (PROG (G)
(SETQQ 6 &)
A (SETQ G (PLUS G (PANMRX (CAR L) N (COND
((NULL (SETQ L (COR L))) (RDDiI M)
((ATOM L) (PLUS M 4 (FLATSIZE L))
@) 1)
(AND (RTONM L) (RETURN G))
GO A )N
1474 74 R
(SETQQ PANMAX (LRAMBDA (L N M) (COND
((LESSP (PLUS M -1 (FLATSIZE L)) N 1)
((OR (LESSP N 3) (RTOM L)) (ERR * (&)}
({AND (NOT (RTOM (CDR L))) (RTOM (CAR L)) (SETG N (DIFF N 1
(FLATSIZE (CAR L)))) (SETQ L (COR L)) NIL))
C((MAXPAN L (SUBL M) )
/x/%/ )
(SETQQ GRIND (NLAMBDAR (P . X)
(PGSKP (SETQ P (EVAL P)))
(MAPC * (LAMBDAR (L) (SPRINT P (LIST ’SETQQ L (EVAL L)) (LINEL P) @)
(PRINT P CR)) X)
(PGSKP P) )
(TYP)




(SETQ TxCOUNT 8) (SETQ T+PDL NIL) (SETQ T=FNS NIL) (SETQ TzNEV SYSPR)
1474
(SETAQ TxARGS (NLAMBDR (TsF TwC . T=R) (COND
({(AND (SWITCH 15) (EVAL TxC))
(PRINC T+DEV CR TxCOUNT , , (LENGTH TxPOL) , ENTERING , T#F CR)
(MAPC * (LAMBOR (X) (PRINC TDEV , , Xy o= ,)
(PRIN1 T:DEV (CDR X) CR)) TsR)))
(SETQ T«PDL (CONS T=COUNT T=PDL))
(SETQ TZCOUNT (RDDL T=COUNT)) »)
1474 74
(SETQQ TxRESULT (NLAMBDA (TF Tz TxR)
(SETQ TR (EVAL T#R))
(COND C(RND (SHITCH 15) (EVAL TxCH
(PRINC T#DEV CR (CAR T=PDL) , , (SUBL (LERGTH T«PDL))
s EKITING , T«F CR , RESULT = |}
(PRIN1 T=DEV TxR CR) 2
(SETQ T=PDL (COR T=PDL)M)
TR })
127474
(SETQQ T#SUBR (NLANBDR (RARGS TxF TxS TzR TR)
(SETQ RRGS (CDR ARGS))
(COND ((AND (SWITCH 15) (EVAL TzR))
(PRINC T«DEV CR T%COUNT , , (LENGTH T«PDL) , ENTERING , T&F CR)
(MAPC * (LAMBDA (X) (PRINC T#DEV , ,J(PRINL T«DEV X CR)) ARGS)))
(SETG T=PDL (CONS T=COUNT T=PDL))
(SETQ T=COUNT (ADDL T=COUNT))
(SETQ T%S (APPLY T*S ARGS))
(COND ((AND (SWITCH 15) (EVAL T=R))
(PRINC T«DEV CR (CAR TxPDL) , , (SUB1 (LENGTH T%PDL)) , EXITING ,

TxF CR |, ,) (PRINL T+DEV TS CR)))
(SETQ TzPDL (COR T#PDL))
TxS))
/x/%/
(SETQQ TRACE (NLAMBDA (F A R} (COND

C((MEMBER F TxFNS) NIL)
((EQ (CADR F) ’SUBR)Y (SET F (LIST (COND ((ZEROP (LSH (CDDR F) -14))

*LAMBOA) (*NLAMBDAY) *TxX (LIST *TxSUBR *TxX F (COR F) A RM))
((SET F (CONS (CRDR F) (CONS (CADOR F) (CONS (CONS ’T=RRGS (CONS

F (CONS A ((LARBEL Q (LAMBDA (X» (COND ((NULL X) NIL)

C(RTOM X (LIST X)) (TC(CONS (CAR X) (@ (COR X)))) )M (CADDR F)) )
(CADDOR F)) N (RPLACA (LAST (COR F)) (LIST *T4«RESULT F R

(LRST (CDR F))») 1))

(SETQ T«FNS (CONS F T%FNS)) F))
V£ 1474
(SETGQ UNTRACE (NLAMBDA (F) (COND
((NOT (MEMBER F T=FNS)) NIL)
({EQ 'T=SUBR (CARDDDR F)) (SET F (CADDADDOR F))

(SETQ T+FNS (REMOVE F T«FNS 58)) F)
((SET F (CONS (CADR F) (CONS(CADDR F) (CADDDDR F))))

(RPLACA (LAST (COR F)) (CADDDR (LAST (COR F)))
(SETQ T=FNS (REMOVE F TxFNS 58)) F)) »n

127474
{TOPL * (EVAL (RERD 2)))
I%/%/




/7 XEQ TLISP
(TOPL’ (EVAL (RERD 2)))
(SETQG DERIV (LAMBDR (V EY (D B)))
V£ Y474
(SETQQ D (LANMBOA (E) (COND
((EQE VY )
((RTOM E) &)
((EQ (CAR E) ’PLUS) (xPLUS (D (CRDR E)) (D (CRDDR EN))
((EQ (CAR E) 'DIFF) (DIFF (D (CADR E)) (D (CRDDR EN}))
((EQ (CRR EY *MINUS) (xMINUS (D (CRDR EVY))
(CEQ(CAR E) *TIMES) (xPLUS (xTIMES (CRDR E£) (D (CRDDR E}))
(«TIMES (CRDDR E) (D (CRDR E}))))
((EQ (CRR E) 'EXPT) (%PLUS (xTINMES (D (CADR E)) (xTINES (CADDR E}
(xEXPT (CADR E) («DIFF (CRADDOR E) 1)))) (xTIHES E (%TINES
(LN (CADR E)) (D (CADDR ENIYN M)
((EQ (CAR E) *LN) («TINES (xEXPT (CARDR E) -1) (D (CRDR EV)D)
((EQ (CAR E} *SIN) (xTIMES (D (CADR E)) (%COS (CRDR E) 1))
((EQ (CAR E) ’CO0S) (xTIMES (D (CADR E)) (sMINUS («SIN (CADR E}))))
C(LIST *DERIV V E)Y) )
V£ 7474 R
(SETQQ M (NLAMBDA (E P) (MM (EVAL EY P)))
VE7£74
(SETQQ MM (LAMBDA (E P) (COND
((EQ P ’xE))
((EQ P =N) (NUMBERP E))
((ATOM P) (EQUAL E P))
((ATON EY NIL)
(MM (CAR E) (CAR P)) (MM (CDR E)(COR P))) )
/%/%/
(SETQQ «PLUS (LAMBDR X (COND
(M X (=N 2N)) (PLUS (CAR X) (CADR X))}
((EQURL (CAR X) (CRDR X)) (xTIMES 2 (CAR X))
(M X (MINUS =E) =E)) (xDIFF (CRADR X) (CADAR X)))
(M X (=E (MINUS =E))) («DIFF (CAR X) (CADADR X))
(M X (£ =N)) («PLUS (CADR X) (CAR X))
(M X (=N =E)) (COND
({(ZEROP (CAR X)) (CADR X))
((MINUSP (CAR X)) (xDIFF (CADR X) (MINUS (CAR X))))
(M (CADR X) (PLUS =N xE))
(xPLUS (PLUS (CAR X) (CADADR X)) (CABDADR X))
(M (CRDR X) (DIFF =N =2E))
GDIFF (PLUS (CAR X) (CADABR X)) (CADDRDR X)))
((CONS ’PLUS X)) »)
(M X (N =E) (LN %E))) (LN («TIMES (CADAR X) (CADARDR X))))
((CONS *PLUS X)) )))
/%l %/
(SETQQ =DIFF (LRMBDA X (COND
(M X (=N =N)) (BIFF (CAR X) (CRBR X)))
((EQUAL (CAR X) (CADR X)) 8)
(M X ((MINUS %E) %E)) (xMINUS («PLUS (CAR X) (CRDR X))
(M X (£ (MINUS xE))) (xPLUS (CAR X) (CARDR X)))
((AND (M X (&N =E)) (ZEROP (CAR X))) (<MINUS (CRDR X)))
(M X xE xN)) (COND
((ZEROP (CADR X)) (CAR X))
((MINUSP (CADR X)) (xPLUS (CAR X) (MINUS (CADR X)) ))
((CONS ’DIFF X)) ))
(M X (£ DIFF %E %E))) (xPLUS (CAR X) («DIFF (CADDARDR X) (CADADR
XN
((CONS *DIFF X)) )
/%l %/
(SETQQ «MINUS (LAMBDA (X) (COND
C(NUMBERP X) (MINUS X))
(M X (MINUS %E)) (CADR X))
(M X (DIFF £ «E)) («DIFF (CARDDR X) (CRDR X))
((LIST *MINUS X)) )
/%/%/
(SETQQ =THIES (LAMBDA X (COND
(M X (N =N)) (TIMES (CRR X) (CRDR X)))
((EQURL. (CAR X) (CADR X)) (xEXPT (CAR X) 2))
(M X ((MINUS xE) (MINUS xE))) («TIMES (CRDAR X) (CADADR X)))
(M X ((HINUS =E) %E)) («MINUS (%TIMES (CADAR X) (CADR X))))
(M X (£ (MINUS #E))) («MINUS (xTIMES (CAR X) (CADADR X))




(M X B =NY) (=TINES (CRDR X (CAR X)})
(M X (&N 2E)Y) (COND
((ZERGP (CAR X)) &)
({MINUSP (CRR X)) (xMINUS C(«TIMES (MINUS (CAR X)) (CADR X))
((ZEROP (SUB1 (CAR X))) (CRDR X3
((M (CROR XJ) (TIMES =N =E))
(«TIMES (TIMES (CRR X) (CRDADR X)) (CADDADR X))
(C(CONS *TIMES X0 »)
C((CONS *TIMES X)) )
V£ TE T4
(SETQQ %EXPT (LAMBDA X (COND
(M X (8 8)y (CONS *EXPT X))
(M X (#E =N)) (COND
((ZEROP (CADR X3} 1)
((ZEROP (SUBL (CARDR X})) (CARR X))
((CONS EXPT X))
(M X (=N =E)) (COND
((ZEROP (CAR X)) &)
((ZEROP (5UBL (CAR X))) 1)
((AND (NUMBERP (CADR X))} (ZEROP (RDDL (CAR X)))) (COND
((ZEROP (REMAINDER (CRDR X> 2)) 1)
-1y »
((CONS EXPT X)) )
(M X (E (LN %E))) (CRDADR 8))
(M X (EXPT =E xE) %E)) (EXPT (CADAR X) (xTINMES (CADDAR X}
(CADR X)) ))
((CONS ’EXPT X)) )))
V£T£74
(SETQQ =LN (LAMBDA (X) (COND
(X1 8
(M X (EXPT xE %E)) («TIMES (CADDAR X) («LN (CADAR X))
(X e D
(CLIST LN X)) )
/%/%/
(SETQQ =SIN (LAMBDA (X) (COND
(M XMINUS E)) (HINUS (xSIN (CADR X)) ))
((AND (NUMBERP X) (ZEROP X)) 8)
CCLIST °SIN X)) )
/x/%/
(SETQQ =CO0S (LAMBDA (X) (COND
(1 X (MINUS =E)) (COS (CADR X)))
((AND (NUMBERP X) (ZEROP X)) D)
((LIST °C0S X)) )
/x/%/
(SETQQ OPS (
(PLUS + . 2)
DIFF - . D
(MINUS - . ®)
(TIMES = . 3)
(EXPT %% . &)
(SIN SIN ., 5)
(C0S C0S . &)
(LN LN . 5

»
/%/x/
(SETQQ POLINF (LAMBDA (X N) (COND
C(ATOM X) (LIST X))
((LESSP (CDDR (ASSOC (CAR X) OPS)) N) (LIST (POLINF X 8)) )
C(NULL (CDDR X)) (LIST(CADR (RSSOC (CAR X)OPS)) (POLINF (CADR X)8)))
((APPEND (POL INF (CROR X) (CDDR (RSSOC(CAR X)0OPS))) (LIST(CABR(ASSOC (CAR X)
OPS))) (POLINF (CRBDR X) (CDDR (RSSOC(CAR X)0PS)))))
IR D]
/%/%/
(SETQQ IPOPS (
(+ (PLUS 4 5) NIL)
(- (DIFF & 5) (MINUS 4 5))
(x (TIMES 3 4) NIL)
(xx (EXPT 3 3) NIL)
(SIN NIL (SIN 1 2))
(COS NIL (Cos 1 2))
(LN NIL (LN L 20
)




14767
(SETQQ INFPOL (LAMBDR (X F R Q) (PROG (N P)
(RND X (NOT (SETQ N (ASSOC (CAR X) IPOPS))) G (ERR NIL))
(OR (SETQ P (COND ((NOT M) WIL)Y (Q (CADR N)) ((CRDOR N)))) (NOT W)
(ERR NIL))
(RETURN (COND
C(AND (NULL X) (NULL (CDR F))) (CAR &)}
C(OR (NULL X) (AND N (LESSP (CADDAR F) (CADDR PYY)
(INFPOL X (COR F) (COND
: ((CAARR F) (CONS (LIST (CADAR F) (CAOR A) (CAR &N
(CDOR A)))
((CONS (LIST (CADAR F) (CAR AY) (CDR AN
™
(N (INFPOL (CDR X) (CONS (CONS Q P) F) B NILD)
({ATOM (CAR X)) (INFPOL (CDR X} F (CONS (CAR X) ) TV
((INFPOL (CDR X) F (CONS (INFPOL (CAR X) * C(NIL NIL 188 8))
NIL NILY &) Ty »yn)
/x/x/
(SETQQ D/DX (NLAMBDR (X} (POLINF (DERIV *X (INFPOL X * ((NIL NIL 188 8))
NIL NILY) @)
£74-74
(PROGZ " (PGSKP 3) (TEND))
(D/DX X + 20
O/DX X 3% 2 -3 % X + 15))
(D/DX (E 3% X -~ E =& (- X)))
(070X ((SIN X) % (E 2= XO))
(D/DX (X sx X))
(D/DX (E % (= X 2% 2)))
QuITy




