cosiment permanent material

routine spec read

integer fn spec addr

routine spec print (real x, integer m,n)

routine spec print f1 (real x, integer n)

routine spec read symbol hngo‘-r name n)
' r fn spec next symbol

routine spec skip symbol

routine spec print symbol (integer n)

routine spee newline V

routine spec newlines (integer n)

routine spec space S

routine spec spaces (integer n)

real fn spec sin (real x

fn spec cos (real x)

real fn spec tan (real x)

zoul fn spec mtm (tul x,y)

real fn spec radius rul x,y)
real fn spec fracpt (rn.l x)
m......!a_m mod (resl x)
a w n_spec int (real x)
n spec int pt Zunl x)
iaMr n_spec. parity (1nt¢ggr n)

routine spec tab

routine spec tabs(integer n)
routine spec colour change

routine spec stop code
routine spec run out(integer n)

routine & newpage
routine read bimy(tntog; name n)

routine spec punch binary(integer n)

rcu map spec real(integer s)
nteger map spec integer(integer )

rul fn _spec arcsin(real x)

real fn spec mcal(roul x)




accept w/¢ instructions

*J8 999
*J 1000
*® .
41P: *41120/0/0
*41744/9/0
*43510/20000/0
*46737/57020/0
*55507/ 6744/ 157602
- %72716/161326/ 152025
42p: *37715/10100/0°

*advea 32
35P:  *0/242/377
*0/0/302
*advca 30
44P: *0/303/337
*0/0/242

30P: *0/0/0
- 31 *0/0/0
- 36p: *0/0/0

49?: *0/0/0
*177777/ 177777/ 377777
®gdvea 119

43Pt *0/0/0
*0/0/0

*advea 32

38Rt %o/542/577

»0/0/602

*advea 30
45P: - %0/602/637

*0/0/542

‘*advea 2



3ap:

*0/0/0
*0/0/0
*0/0/4
*0/0/3
*0/0/2
*0/0/0
#0/0/0
*0/0/0
*177777/177777/ 177750
*177777/177777/ 177747
*177777/377777/ 177741
*177777/ 177777/ 177745
*177777/177777/ 177744
*177777/177777/ 177743

*177777/ 377777/ 177743
*0/0/17
*0/0/20

© %0/0/21

*0/0/22
*0/0/23
*0/0/24
*0/0/25
*0/0/26
*0/0/27
*0/0/30
*0/0/31
*177777/377777/ 177755
*177777/ 177771/ 177754
*177777/377777/ 177753
*0/0/35
*0/0/36
*0/0/37
*177777/177777/177760



33P:

. %0/0/0

*0/0/0

*0/0/0

*0/0/0

#0/0/0

#0/0/0

*0/0/0

*0/0/0

*0/0/0

*0/0/11

*0/0/0

*0/0/0

»0/0/14

20/0/0

*0/0/0
*177777/177777/ 177761
*0/0/0
*177777/177777/ 177757
*177777/177777/ 177756
*0/0/0

*0/0/0

*0/0/0

*177777/ 177777/ 177752
*197777/ 377777/ 177751
*177777/177777/ 177746
*0/0/0

*0/0/32

* *0/0/33

*0/0/ 34
*0/0/0
*0/0/0
#0/0/0
*0/0/0



3Pt *0/0/117 | |
 %0/0/40 »
*0/0/121 | m
*0/0/122 | k
*0/0/ 32
#0/0/33
*0/0/34
*0/0/126
. %0/0/127
*0/0/ 10
*0/0/11
- %0/0/130
*0/0/13
*0/0/14
#0/0/15
%0/0/16
%0/0/12

. *24240/ 43050/ 10612
93m * 40407/ 150101/ 172020
9iPt  %0/0/0
92P:  *0/0/%




9002

9021

.

*LINK

‘Li MOM12N
* = M13

* M11M13

* = LINK
* EXIT

e nt print time
*311‘!!!!!3'593

*DUP
*sM13
*MOM13

*2Q15
gy

i
*SET 7

*J8 909
*ZERD

. *NOT

*NEG
*=C15

- #8ET 93P:

#alj,a
*MOM13

- *REV

*FRB
*ZERO
*SHLD+6
*DUP

*J 901 =Z
*J§ go8
*ZERO
*SHLD+6
*J8 9o8



9o1:

903:

903:

g04:

*SET 64
*J8 909
*8ET 104
*J8 909

 *SET 50

*J8 909
*SET 64
*DUP
*J8 909
*J8 909
*2ER0
*J 903
*m2016
DupP
:J 902 AZ
*SHLD+13
*DUP .
®J 90‘ =
*J8 908
*ZERO
ummg
*J8 90
*8BT 64
*J5 909
*SET 109

*J8 909
*SET 41

*SET 110
*J8 909
*SET 64
*DUP
*J8 909

- #J8 909

*ZERO
*J 906

- #SHLD+6

*DUP

*J Q05 AZ

jcomment & HR #s

jcomment & MIN 48



24

906:

907:

scomment # SEC A



3p:

4031
404t

403:

401:

gﬂg caption sequence
*ERT30P:
*DUP

s213
*MOM13
*=Q15
*REV
*I11

4
*=RM14
*MOM14
*=C14
*J401C142

- aMeIl4

*MOM14Q
*

ZERO
#SHLD+8
*DUP
*J403=2
*J847
*J404
*ERASE
SERASE
*J402C14NZ
*=M13

& "615

*=MOM13

. ®EXIT 1

*ERASE

*EXIT 1



i:

comment return
* MOM1aN

* = LINK
¢ EXIT 1

comment test for valid cycle
* PERM

L IR B B 3R 2N U B

N

-> 2



t stop
o ae(s)
*EET 92P:
*-mas e
*MOM1 ’
‘”gg?;n £ RUNNING 8 TIME s 8
Wiy
*SQUT
*SET 91P:
*=M13
*MOM13
K 4
*J8 2P e
aption 8 /
:;n 3
QuT
*5HL~24
»J8 2P
*SET 2
. #J8 9:9
*8ET
*J8§ 909
*8ET 76
*J8 909
*M15
*DUP
*SHL~5
*NOT
*NEO
*SHL+5
*aM15
*MOM15
#uQis
*=M13
*POCQ13
- *C13
*SET 6
_*QUT




*SET 418
*=M15
“*MOM1 S
*8ET 4
-*QuT
»=uC18
*PUDQ15
*8ET 2
*=M15
sPMAQLS
*8ET 8
*=115
*SET 100
=15
*PIAQLS
*ZERO
*=LINK
*EXIT 27

jcomment pick up compiler tape

jcomment rewind

jcomment skip label and sentinel

jcomment read down call

jcomment go out to call at 3/13



yigl

S B E BB RBE BB ERR T RRRE R
w1
>
v
oN

comment ~> switch label

;qtsg’llél
;g

J4 =32

= LINK

EXIT
caption A SWITCH # VARIABLE # NOT 4 SRT
> 2



(*}:4]

10P;

11p:

| cemnt BYR nt

mpmm;m
-> 2 .

gomment non-integral integer quotient
zti on i NON-INTEGRAL $ QUOTIENT
> 2

comment * ni/n2/n3

»."13

* = 113
» = C13
* Q13

* BXIT &

comment exit from fn or map other than by result = etc

- m A RESULT s " NOT A& SPECIF1ED
- s



e nt read sequence
*SET+1000
:;:':‘311'3
=
*ZERO
4113 :xt

»J
s;;fzss
=Yy dim=
‘Sgﬂ
*J41l=
:ﬁuﬁ
Ve

*3415<%
*pUP

*SET+25
B s‘z
*J413<
ey
T ®J433=
tsgiao
*I414p
*CAB

*ERASE
*ZERO
*NOT
*NEG
*PERM
*3433
-#8ET+31

e *I4155
*Co 'x‘g Q4

4331 SERAS



413

413:

416:
4251
@

‘ a

‘Jm
*DUP
*SET+16
B
*J425<%
*DUP
*EET25
“ .

*J41602
SREV
*MOM14
*x¥
*J8pv
SREV

DC
:8!;116

o My

*11
*FLOAT
“F

s J8pv
*J412
*8ET+31
*J417=
*EET+90
*.ms‘
*ERASE
*Cl4
*J420<2
*ZERO

*=C14
*REV
*J421=2
*NEGY
*C14
*DUP

- %J4345%
P

*J4 93‘2
wxko

*J874
"It



419:
415:

47

418:

4371

429

#J875
*J424

begin

integer char

caption 1 SYMBOL # 8
=ghar

print symbol(char)

capt ion 2 8 IN 8 DATA

stop :

SERASE
*J849
*SET+65
*I4a7=
*DUP

*SET+16

.

#3415<%

*DUP

- ®8ET425

B
*J428>Z
SREV
*SET+10
*xD
*CONT
e

*SET+16
P

)
1
“\k‘
Vg
o
S
AN



4301

423:

431:

4351

*J840
*DUP

*SET+16
L ™
*J422<Z
*pUp
SSET+25
L 2

*J439<2
vt
SREV
*J431=2
*NEC
*C1
il
*Ci4

.4

*3433

*SET+29

OJ‘S‘ 5-
*§ET+30
*J415%
‘G’ﬁ
*ERASE

- *ZEROD

*NOT

" SNEC.

*PERM
*ERASE
*J430
*ERASE
*REV
*NEC
sNOT
*J436=2
*DUP

SFIX

spUP

*J437%%
*=C13

el .

o, )

ey

g



| ;437 :

S
o

443
. ,“23

/ “m‘ / w 7 W k /;' k ‘ ) .

*STR : -
*SHADC13 ' .
*MOM15 ;
*=Q13
*Me113 o
*Q13 )

s=Mow15 - P o P
ulua { o ;

%T r/v s ; |

‘ 04443#3 , , : e \
‘m‘%’ I A S S coA ’ g \
33436 : . : v . o8
*ERASE
begin
newiine = '/ ;- ST Y

=X Jood ; ) : ey AN ‘ \ \x

iy

_print £1(x,10) o B T REAT A

' caption § # INSTEAD  OF ¢ INTEGER'S IN # DATA R S A

Y step b FEE = o
- R 7 /. i ‘ § i o o Yo
; 7 . /A h s g ' ) v Y b




13P:

115
909s979=::;5

448:
449:

*SET 16
=4

*DUP - ,
*BITS
*NOT

*
*SHL-41
.4

nt print chnraatogf
comment




umn di.vidg N2 by 10¥N1
74114Ps SZEROD |
*NOT
: *=RM13
453: SDUP
S SNEG S h
v ' ®AND i
ety
S*REV /
*SHL~1
SPERM
- %4512

4512 ‘ v /

‘comment mltiply N2 by 10¥N1i

75: zﬁéz | #ZERO
sNOT

eamut3

W!;’*W

e i iz vt .m

/I *NOT
/| - *NEG
1 =AND
L *M+I13
[ ®REV
i *8HL~1
| ®PERM
I #3461
*M13M14



B //’

16p:

471:

4721

comment set up for print routines

*SET 3&’:
*DUP

*=M13

SMOM13

*=Q15

SRRV

*SET 41P:

L

*J 471 Ci15 NZ
*SET+7

*J8 97P

SZERO
*ROT
*NEG
*=C15
*ZERO

*

*DUP
*J47222
SNECF
SREV
SERASE
*SET+30
SREV
*EXIT 1



me _*REV

17P

SFIX

wacty

o
SSHAD C13
*3481
*REV

*8ET+10

*xD
sJ8 908
*REV
*NEO
*NOT
»pUP
*318p#z
*ERASE
‘nlr 1

K1 digits of N2

s

S

S

Iy

v
H
/

Fe,
£
E

&

il



19!’:‘

4933

1C
comment standardise ac
spup
sFIX
*REV

‘SERASE

11 -
*FLO,
“EET 42P:
*=M13
*MOM13

: BxP

*FIX
*=C13

(*STR

*SHADC13
SREV
*m
*NEG
*NOT
*DUP
*J493A2
SREV
*J494
ootp
*3495°2
*DUP

*PERM
*NEG
*J8 15
*J494



4952; : ;“WP

494:  *DUP




20P1

a1pP:

23P:
LY

23P:

24Ps

a5pP:

26p:

a7P:
28p;

comment Query Print integer

. Anteger QI
* DUP

= = QI 7
newline )
print (QI,1,0)

end

comment Query print real
resl QR

* DUpP

% = QR

newline

print £1(QR,10)

end

* EXIT 1

caption A 8QRT 8 ~VE
* JS21P
-y 2

saption A 10G # =VE § => 5

caption A EXP 4 TOO ¢ LARGE ; ~> 2

-d a

-

gaption s TAN # TOO # LARGE
caption A ARCTAN(0,0) 3 => 2

_ocaption A TRIG # FUNCTION § INACCURATE ; «> 2

caption z INT # OR $ INTPT 8 TOO 8 LARGE ; -> 2



: 46?#9991*38!0 |
*NOT

920!

9211

K

=y

*NEO

*J 930 C11 NZ
*8xT 8

.

*SET §

*QUT

*DUP

#8ET 38 P:

*=M13
*M0 M13
*=Q15
*=C15
*Q15

. =0 M13

*EET 45 P:
*uMi13

*Mo M13
*=Q15
*=C15
*Q15

*=M0 M13

*SET 2

*J 921 Ci1 NZ
*SET 8

4

*5ET 5
*QUT

*DUP

*SET 35 P:
e=M 13
*MO M13
#ms
*=C15
*Q15

*=M0 M13
*BET 44 P:
Mo M13
*=Q14
*=C14
Q14

=0 W13

{comment reset output device number

- 3 comment reset input device number



4001

 *xll

*J 400 C11 Z
*EXIT 1

*PICQLS
Q14
*ZERD
*NOT
*NEQ
sDUP
*=C15
=115
*83T 353
saM15

*8ET 50
*=C14

*8ET 7

*DUP

*J§ 97 P

*C

*J9gd C14 NZ
*ERASE

- S8BT 2

*J8 97P

*SET 2
- %JB 97P

jcomment set cutput buffer pointer to Q15

; comment put out 5'' run-out



a.. szt 7

ﬂﬂﬂl&s jcomment date
A . v
e *s8T 11 N
e i

7 . | SLBR
L *J8 13P

e | ‘:3'”“6
*:9«;; C14 N2

 midnight
: time from mi
yconmen
*m 93P: comment

*=RM13

 *MOM13Q
#EET 9

‘m4
*DUP
*=MOM13N
*FRB
*MOM13

996: :zm
wx 13?

6»:
Ii’;’;u



*SET 36p:
*=M13
*q15
*=MOM13

jcomment dump output buffer pointer

caption s EDINBURGH & UNIVERSITY 4 ATLAS # AUTOCODE Asn

‘m 5
*PICQ1S
*ZEROD
*NOT

jcomment set input buffer pointer

} comment set up reconstructed line pointer



" gomment print single symbol
' 1 *DUP
471477 s¥ri97
L 2
*J501>2
«DUP
*SET+64
B
*DUP
*55022%
*8ET+31
- Z
- *J503>3
S§ET 32P:

*J504
501: *8ET+64
L

*J 505C15%
*BET+70

o8 *J8 97P
*CO TO Q15
*J8 13P

303t SEXIT 1
SREV

o8 *ERASE

*§ET 33P:

e

504: i3
*MOM13



509t

507:

503t

. »J506¢z
- *DUP

*SET+12
L 2

| #J507<%

*J507C15NZ
*8ET+)

*J8 97P
*ZERD

~ sNOT

*NEG

#=C15

*J5 13P
*EXIT 1

*NEG

*J 508 C15NZ
*J§ 13P
*EXIT 1
*J509 €152
*38 13P
sEXIT 1



Co gomment line reconstruct
48p:  *Qiy |
*Q15

Totagar char

switeh h(0:14)
*SET 30P:
*uli3
*NOM13
*=Q14
*BET 40P:
 e=RM13
*M15
*NEG
*=C15
*J511 .

sis  smouy

511: - *M+IL5
520: = *M+ll4
.
. #8ET B 37
$AND
*J 515s3
5271 *MOM14
*pUP
sBITS
*SHC~1
*J514<2
caption A PARITY # FAULT 4 ON 8 TAPE
stop



514t  *BETB 77
~ ®AND
sDUP
*5ET+14
P,
*J512>Z
 #ssghay
«»h{char)
h(o): *M15
*C15
4
*J511<2
*M15
*SET 43P

|
#3526 >Z
*DC15
*8ET+65
*=MOM15
*J511 :
h(1):h(8):n(10):h(11):h(13):h(14):caption x UNASSIGNED # CHAR § ON $ TAPE
step
526:  caption A > 8 120 # CHARS # ON # LINE
- step
h(q): *M1§
*SET 40P:
*DUP
*PERM
L T
*SHL=3
 *DUP
*8BT 3
L



di

5171

529:

h(5)

*J 517 <&
*11§
*OR

‘#8ET 15

*y 536-
*NOT
*NEG
SEHLA3
L
*C15
*NEC
*DUP
*=d15
SREV
*DUP

- *PERM

Heon »
tasdfgg
o
+8ETe03
*=MOM1 5
s

*J529
*NEG
&'ucli
*J51
hﬁli

J51
o
*M1i5
*SET 40P:
L ™

*J5204Z
*M+115

*J520



h(6):
(7

512

#C0 TO Q14

*J520
*ZERO
*NOT
*NEG
*uCl4
*J520
*C14 \
‘Jslﬁ-z
eET426
T
*J513<2
*DUp
*SET+28

*J5:
w5163

*J513#
h(9):h(12):530: *8ET+64
.2

5163 -

.

J513
ssETiy
P

P
*8ET+05

*J513>Z
*8ET+79
S

*SET 390P:
4
*=M13
*MOM13

A 4\\*

W"‘*ﬁ«-\ ~.



513:

519:
518:

531: |

- 53as

/
7
i
g
L

SRR



wz

5a1:

5381

. 534!

3




324:

523:

5361

535:

 SPERM
DUP D

*J525<2

*J535s :
caption A > 6 3 # SYMBOLS 8 IN 4 POSITION
)

SERASE
*¥-113

*J 537



- n(3):%C15
; / n(2): %m

R A *=RM13
‘ N B

*J 536=
o *SET 127
- - M g6
e A ¢ni§]
*M+113
’ “m
*=MOM13
*M+113
*2ERO
*NOT
tm
*SET 30P:
*a)13
*Q;
ﬂ:;lm
*SET 31P:
*=M13
*8ET 4OP:
*=RM15
15
i S
ond
*=qQ15
.
/ a;;:; i



o
4914971
542:

543t

comment read character
*ERASE

*J542

*MOM15

*ms

*M+113

*MOM13

*SET+127

*J w-

*DUP

*3 543 <@
*q13
*=0M15
*EXIT 1
SERASE
*J8 48P
*J 49

E



66p:

9341

*=M13

- #1g3mel

*MOM13

*DUP

*=413
*=C13 -

*MOM13Q

.

*xD -
:3934“13“3
.4

3“3

2

*EXIT 1



931t

*advoa 12
*SET GoP:

*DUP

 *=MOM13

*DUP

*NBO

*NOT
*adil3
=013
*ZERD
*DUP
*NOT
*NEO
"-112

- *MeX12
_*DUP

*MOM12
*xp ’
*CONT
*CAB

.4

“REV
*MOM12N
sMOM12

*NOT

*NEO

*xD

*CONT

*DG 13
tg;saczsz
*DUP

*aMOM13
*¥-113

- =»931



932:

- 68p:

933t

*MOM13

*DUP
=il
*CAB
*NEG
*NOT
*NEG

e 5
*=MOM1L
*=MOM13N
*EXIT 1

*M13
*SBT 6QP:
*=RM13

- SMOM13

#NOT
*NEG
*2C13

]
*MOM13Q
*=MOM12Q
L

*J933C13NZ8

© *MoM13
_*REV

$EXIT 1



81»&

11:

12:

comment exponent in real expression

*DUP

“*ABS

*DUP
#2013
#SHL-8
*J17A%
*ZERD
*SI0ON
*=]13
*2Q10
*112
*I1
*FLOAT
113
*Jid=Z
.

*Q10
*xF
*DC13
L

*J11C13NZ8

*113
*J13>2
*112
=11
SFLOAT
*REV
*pF

#BXIT 1

-

el



82pP:

15:

16:
17:

- 89Ps

comment exponent in integer expression

*DUP
*SHL~6
*J1743
*=C13
*2Q10
*112
*C1;
*J1

.

Q10
*xD
SCONT

*DC13

*J15C13NZ8
*EXIT 1

caption s ILLEGAL s EXPONENT
*J8 20P
stop

comment end of exponentiation

*0/0/0
*0/0/0
*0/0/0
*177777/177777/ 377777
*0/0/0
*177777/ 377777/ 177777

- *0/0/0

*177777/177777/ 377777
*0/0/0

*177777/177777/ 177777
*0/0/0

*177777/ 177777/ 177777



99?(

:?gyﬂms Nz
=

#ngs

»=C1

*8ETY
*J897P

#



*“WS

7 e

T
PUP
I.,.,,g:
e
*DUP
o
*J§ Q7P
*J808P
*SET+73
*JEQ7P
*SET+2
*J597P
*ud13
i3
*EXIT 1



routine read symbol(integer name n)

*SET 31P;
s=M15
*J8 49P
S¥an

end

routine skip symbol
*SET 31P:
- *=M1§
*J8 40P
*ERASE
end

integer fn next symbol
S$SET 31P:
s=M15

- *J8 40P

sMOM15
*NEG
*NOT
- *=MOM15
‘yeturn

end T



TOU n)
int (real x, integer m,
tine pr gor
R ]

3

2:

sEy

- »J8 16P

1
*SET B 40
*SHL+38
*%n

"8 147
¥

*J8 19P
iy

*Wl’z

s 3’
*ERASE
*ZERO

*NOT

*NEG

SREV

*pUP

*J4<2

*DUP

*PERM

Ko

- *NEG

*NOT
*DUP
*J1>Z
*ERASE
*CAB
*J§ 13P
sNOT
*NEG
*J8 17P
s

- *DUP

*J10<Z

.-*GleSI
*J8 13P
- 8 18p



12:

51

j0:

9t

8:

SERASE
m-a?
=
Zeturn

- SRRV

sNEG
*NOT
sDUP
*J5nZ
*ZERO
«J8 13P
*J6

*ERASE

L2 5 Y

. JO>Z

*ZERO

38 13P

*SET+16
*J8 13P
*ERASE
*ERASE
*J 12
*CAB
*J8 13P
*SET+16
*J8 13P
*SET+31
*J8 13P
*DUP
®hpn
spup
SPERM
*y

*J 11< 2
*REYV
*DUP
*NOT
*NEG
spop
*J7=g



78

11

1:

‘#8ET+16

*J8 13P
=J8 ‘

. #ERASE

s
sNOT
*NEG
*DUP
Jio=Z
*J817P
*J 12
*5ET+16
*J8 13P
*NEG
*NOT
«DUP
*J1142
SERASE
SERASE
*J 12

*J8 13P
*NEG
#NOT
*DUP
*32s2

- #J1

and




routine print ﬂ.(ro@r x, integer n) /
| !
\ g
| -
z
{5
. ';:\.
3
\
\\ .
B ]
i
: V]
:" o
/ i

—
e




St

73

8:

6:

[

*pUP
*I522
*NEG
*REV
*ERASE
*EET+30
*REV

*8ET+10
*pupP
SPERM
o

*DUP
*J6<Z
*CAB
*J8 13P
*SET+16
*=RM13
‘l*l;a
*REV
sDUP
*PERM

*pUpP

3732
™13
*J8 13P

*SET+16
.4 .
*J8 13P
*aM13
*Q15

- *=MOMA3

turn
5!,.......

*J8 13P
*CAB

_#J8 13P

38



. int symbol{integer n)
routine z:n 36 ege

*=Mig

13

vy
sp

o2 3 177
13?4715
ey
=,

*J8 97P
e
=,



*8ET 36P:

- emMi4

*MOM14
*=Q15
*J8 97P

%13

*

- *EXIT 1

apace
*8ET G4
I8 34P

newline
*8ET 2
*J8 349

tab
*8ET 4
*J8 34P

colour change

*SET 73
*J5 34P

stop code
*SET 76
*J8 34P

.;3’:‘



37P: *8ET 36P:
*RUP
tms
*PERM
*MOM13
*=Q15
#2014
, *J551
- 5§53t *DUP
*J8 97P
*DC14
5511 scig
*J 55%>%
*ERASE
. *=M13
*Q15
*=MOM13
*EXIT 1

routine spaces(integer n)
*SET 64
R
*38 37P

end

routine newlines(integer n)
*8ET 2
SN
*J8 37P

ond

——

routine tabs(integer n)
| *SET 4
*kn

*J8 37P



| kmg run out(integer n)
. ine ey
**n
*J8 37P
#2ERO
*NDT
*NEG
*=C15
- #Q15
ey

Zoutine neveer
*8ET 30
*J8 37P



routine read binary(integer name n)
~ ®SET 30P:

*DUP

*=13

*MOM13

*=Q1y4

M+114

»Mi4

*SETB 37

*AND

2: SZERO

1: *



routine punch binary(integer n)

*$RT 36P:
s=M14
» .
*=Q15
SZERO
sEp
$SHLD=4
*5HC=-1
*EHLD-2
*8HL~45
*SHLD+0
*38 g7P
*ERASE
*Q15
*=MOM14
end |
routine read
end
integer fn addr
end
real map : real(integer s)
. BNg
. zeturn
integer map integer(integer s)
kg
return

ond



rul fn arcsin(resl x) : \
: ssayctan(sqrt(1=x*),x) /o TR

return . _
m / , : P H\ _
real fn arcoos(real x) , S S \
s*arotan(x,sqrt(1-x*)) /
return M

70P:  begin g -
| wmmxn. FIXED POINT, SHIFTRD
integer WO
* =Ql5 | * = Clg ; ** = WO ; *MOMIL,
L /
11 nwanxn;vsamq;cmmygﬂmsg»,m-

21 * JIC15NZ8 3
end ; ,
7 4/,,

* EXIT 1
#

i

S
s
4 A
I Y

A 5, N

s o
vy Y <
/,[/" / % [

5




33
E

ot

.Ja'
3

71P: somw:ymé y
"‘ 177?77/ 1703%/134534 | Py

. 177663/455w14ms A .,
» Gaz07/16651/ 10408 © Ve TN

1t V3 = 0.6366 1977 2368
*my;amzumywx;*Jsiorgnsvo
¥ x | ¥ V3§ ¢ xF F N

ZERO ; * J1oNV § ¥ m _ x\\

E s

21
10:

I15 4 * SHC-2
RRY

%® % 8RS

8: * DUP ; * xF ; * FIX

SET +1 ; * FLOAT ; * xF

A gg!uae = sin (x + 1.5797 9632679)

o




b §

3t
4
51

real fn tan (real x)

resl 7”3*“‘ .._!m..f vo

y=1

xsrafracpt(x/v) ,

if x<0,.57=1a~10 then =~>31

uahn »0,57+1a=10 then ->31

Xemex

y=-1

""31

*J8 25P

* .m $*JIB2TP *IBA5P § **xy 3 *::l‘ } return

' 0/ 13775/
* 177777, 3?7 m‘%m@
613

Y, myw

* 1/10450/170305

. 5/39373/133130

* 24/54163/73425

* 131/7700 wozsﬁw
2 oyimrasoss
* 2431/137

* 12253/ 33211
W/zgésw
V3 = 1.273230544737

. ® SET 11 5 * BET 1 ; * SET J2P: ; * JB1OP ; ** = VO

Ve = 1

""!;"ﬂi*m;'WP;*SIM;*Jms‘W

* = Mi4 3 txr;»nx;tm;t.mz
*DUpP 3 * ag;*-;*ue»z;t-mxs

’*nms;v SHLC1S ; * DUP ; * 115 ; * SHC=1

® w3 * Jo=Z § * DUP § » J8=Z ; *DUP

#mu;aisv
* ERASE ; * 115 TO Q14 ; * J6
* ERASE



7 61

/ 11
~ (i 8
A L
;:l},.‘ 10:
7, 131
/"//
. /(
-/
7
4
H
’/ ey
i /
ivd
/ 3:
/
7 1t

* % 8

* 115 § * SHC»2 § * DUP  * PERM ; * +

* ABS } *REV ; * = * 115
MAT;*NP;*WI’;"RI;*?IX;**W}*VR;*JS?OP;*W;*MAT
XF § * 114 3 *Ji1 = 2 5 ** V2 { * REV | ¢+ F

Jov

* J813 § * BXIT 3 ;
*ERASE ; * J613 § * EXIT 2

- *ERASE ; *ERASE

* Miq 3 * SHA#48 ; * ERASE ; * BXIT 1

ond

real fn sqrt (real x)

integer VO

* S8BT B 7333 3 * SET B 73263 ; * SET B 135603 ; * J810P \\|' ; ** = VO
#% x { * DUP ; *J1<Z 3 * FIX ; * DUP § * SHLD~1 ; * = M1}

J2<Z } * BHL~1 ,

SHA»3 ; * DUP ; * BHA+1 § ** VO ; * +

DUPD § ¢ = 3 * + 3

DUPD § * » } * REV ; * SHA-2 § * +

DUP ; * PERM } * ¢ § * +

Mi5 ; * NOT ; * NEG ; * FLOAT

*

* % % % B

- zeturn .

* DUP ; » J3=Z 3 * JBazP
ond



73P:

R R

real fn log (real x)
* 982 §#J6a3P § return

"‘ 123506/ 172004/ 13431
» 26501/3 14/177:31
* 30523/1 07151645

* 3345/76167/326&9
* 16959u:3§3301173614
* 11123/161232/171026

*mnps;‘-m
s x 3 *DUP ; # JI»Z 3 * EXIT 1

* FIX y * SHAMO
*Wi*m;*&wﬁ;‘l’m
# X3 &~ 3 % REV ; * SHA-1
M;*m;“-;‘l'm

LA AR 1 5§ * DUP
* DUP 3

ﬂ+g
3t
§

.o* B

“9

*E*
or
i-lo‘s
o owt *E
- 3 L

* % ¥ %
+ ;
-

‘m"&
T j; ¢ EXIT 2

el

B+
-
»
o
4
*
g

r



n exp (real x)

\{

:

'lf:

* J5V 3 return

€y €

84 3
51 8249

74Pt 125/ 16624/ 127014
44437/ 1054
g54/77167/55123
. 53562/ 33342/
* 154526/ 134640/ 150935

= 88
S8BT 74P: ; * = RMl4
L SDUP 3 % ABSF 3 #* V5 ; * «F ; % JDZ
s #NOT ; *# NEG |+ = C15; ¢ MOMIQ § * X § * 6TR
15 ; * DUPD ; * ROUND ; * DUP ; * = Q15
S*mi*NP;‘m;*lsv‘Wi‘m
3% x; » MOMI4Q  * + § * REV

3 * 4+ 5 *MOMI4Q § * REV § * ¢ § * + ; * REV
83A~4;¢NFD;*¢;*PW $ % = 3 % SHAHL
v;*Qlf,.;*m;*m;*m;‘WP;‘JW;'E&D—48

® % ®8 8w

nun

&

L

k|

0

i**!“il:l

ZEROD , * FLOAT { * FIX § * SET+128 { # + ; * CAB ; * + ; # STR ; * NOT
DUP ; # CAB { * SET+128 § * = ; » AND ; * PERM ; * AND ; * REV
DUP ; » SHA+40 ; * ERASE ; * FLOAT ; * EXIT 1

\
Fos
-e

* &%

#*

Y 2t ° % J3pZ 4 ¥ ZERO ; * EXIT 1

A T a;m;:m;tsnus;anml
‘ s

real fn mod (real x)
L LA 4

. % ABSF
return

Fa [

—————




101

12:
20:

75P1

76P:

77%:
79P:

13:
1:

4t
21

3t

ﬁal xn arctan ( x,y)
) Anteger W, Wi

i

g.__.'t'xﬁo then «» 16
gyﬂethog» 11

* J8206P

"905,

-y 20

if v £~ O then -> 12

£E=0

->» 20

25 ly/xl 3 #* 5 ; * JB13 ; ** = g
guzo%ygo%mmuua
if x > 0 and y < O then result = -z
if y>0 then result = & - ¥
result =z + ¥

8~

* 25303/7013 63

» 6272/175360/25330

* 1715587/1125/156752
* 2122/ 46626/ 27222

» moéwgaéem?m

* 3434/37617/135077

» 1 3333/91397/1315&
* 6314/146313/: 313
* 165252/ 125352/ 126305
* 040000/0/0

* SET B 403 ; * SHA+38

* DUPD j; & SHLD4Q ; ** = Wo ; * ERASE

® ABSF ; * REV ; * ABSF ; * ZERO j * J4NV ; * NOT
% = Wi 3 * MAXF 3 * 2 F § * FIX

* = Cl5 ; * DC15 ; * SHAC15 ; * SET 3 ; * = RCij§
* SET 75P: 3 * = Mi3

L
* MI3MI5Q 3 * DUMMY ; * DUPD ; & -
* J3> Z 3 * ERASE

* J22C15NZ8 ; * ZERO ; * DC1§

* C15 3 * NOT ; * SBT 76 P: ; * = M13

: .
"*DUPD § * ~ ; * PERM ; * x § * SHA+1 ; * SET 78P: 3
;t

* 43 %¢ 3 %8RBT 6y * = RCL4; * DUP



*x} *=Ql5 j * SET 77P: § * = M13 ; * MOM13
8 * SET 70P: } * = M13
o »
55t % Q15 ; *x ; * MAZMI4Q ; * DUMMY ; * + } * J55C14NZ8
*x § * 4 3 *# JOV 3 » SET 76P: ; * = M13 ; * MOM13 § % SHA+3 3 » + ; * NEO

6: #% WO ; * DUP ; * PERM ; * Jy<Z ; * SET 76 P: ; * = W13
® MOMi3 ; * BHA®  * + § * NEG
g: * REV § * BHC=9 § * JB8>Z ; * NEG
: ® 114 5 * FLOAT ; ** Wi ; * SHA+#48 ; * BRASE ; * EXIT 1
end
fn radius ( x,y)
%’nuﬁ(xﬁ’-})
real fn fracpt (real x)
'“n;trxx;tm;tmgg;t-;t.mz;'ms:;tm;
$ ZERD ; »> 2
1: * = C15 j * STR ; * SHADC15 ; * BRASE ; * ZERO ; * FLOAT
2: return :
end

integer fn int (resl x)
* SETB 401 ; *SHL+38 ; gomment § to NS
*3x , * 4F ; * FIX ; * DUP ; * SET 30 3 *~ ; * Ji€3
* ERASE ; * ERASE ; *» J528p

13 * = C18 3 * STR } » SHADC1S ; * REV ; * ERASE ; return
end



integer fn intpt (real x) | :
%% | S FIX { *DUP § * SET 30 3 * = ; * Ji<Z
v 3828

H 582
b STR ; * SHADC15 ; * REY ; * ERASE ; return

integer fn parity ( integer n)
* KT +1
*% n
* SHC-1
s J1>2
* NEG
1 zeturn
end

a4
#
H



61p: |

b ¥

3¢

23

4

&‘!‘!i‘liGi'll!&lliGiitli!!&l!!ﬁ*~i*’&«l’l

3

begin

SET 100
= RCY
ZERO
VR
u8mQ

+

JaNV
Nor
NEG
J3CONZ

MOM7N
Ji99 A
+

J4NV
NOT
NEG

SET 100

= RCY

comment entry sequence
IR 1 ; comment read one block

e

1%




S SR

b 100:
' 101

[ ke

e i

A, §
!

18154 ; gomment AA FAIL
/wzmi ;; ' t AA DATA
Q i Vo

4 A z/ g

*0//1

/
5



: Ml 51;5 M t labels
3830 J ]
B3 %{

sagh
% o
-

PR B EERS h‘él'fi“‘?;\l I EEEEEE
~N

113:

113 * ERASE

ERASE ; comment stack
i1
J6oz 2

M5
= I11
- &

130:

®* % % % W

AR W* | , —_— e



140:

170:

171

# % ® B R B EEERE RSN

LR 2R 2N 2R 2R BN J

v

*

Mii ; comment routine addresses
J60AZ

111

= M5

MOMS

= 4 M5

M5 TO Q1%
6o

MoM8 ; comment checksum
VR ,
MoM7N

+

Ji71 NV

NOT

NEG

J199 # 2

Mi1 TO Qiz % comment ENTRY
111

= N§

DC11

comment time limit is in NS

*
*
L

* SHL 24
8ET 2
OUT ; comment to cwpﬂ.«! program



.

199:

* %

/
4o
11

sxzﬁ 100  gomment clear 100 spaces
=

10t
11: ZERO /I
= MOM6Q 3
Ji1 c6 Nz
BXIT 1

* % % 8 B

[
i

M8M)Q ; comment un#ihk;d words
= Q2 A 1
u8mQ s

L B 2N 2R BE IR 2N R 3E R B SR B
€3
w

o /7 |
sET3 |
EXIT A

I

o /i

40t DUP ; comment load Q10

m n 1 4 ¥ ,  y'&
AND i
s M0 S i

SHL =13 ¢
= Cl0
BXIT 1

* % N U RERRR




531

i“'ﬁ,@‘&ili!t\oiﬁﬁl»*la

S

* % ¥ R B

* B %N

>

'aszf‘ o'z I
W

3810
' 54

OR

L 24 /;;\ comment lead po.ttcrn as Qio
fi //w ‘i\

¥

7

/¢1a

M10 |
Xor |
+
353 > 2

T ——

MoM10

= MOM1O
mdu

OR

= MOMION
mr‘g

i
!

MQ ; comment dump stack /RA

Jéoegm



