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G E 0 L A R I N T P C

Geolab is »r interactive "ceophysics laboratory" niving the user 
an arena in which to shape and test out ideas ouickly and conveniently. 
It is a sort of software toolshor where the user is at the control p*n»l 
and has imireadiate access to a large reoetoir of existing tools 
or can add new ones instantly.

To access Geolab the first time (or to o»t the lat»st version):
ec >udd>Geolab>JHerriot>geolab>new_version

This adds the aotropriate search rules and create* a segment called 
cI.state in th» us»r'« directory. Susefluently access can t-e 
facilitate^ by adding the following lin* to vour start.ut.*c:

ec >udd>Geolab>JHerriot>seolab>start_un.ec
Once in Geolab you will cet a " *»" i.ronpt. Type vour comTar.*(s) 

or "operators" (EO char limit per line) and uoon Mttinr; ca r r a^*- ret ur n 
reolab. will execut* that line left tr riqht. When thos» co»*anrt£ 
are finished executing you will get another " ?" prompt* and so on. 
The exception to the rul* is when parenthesis do not balance: in t*e 
case of nissinq richt parenthesis* ")"* a "1?" proirpt will appear 
reouesting that the corn.ard sequence be completed before execution can 
take place.

To exit from Ceolah say "stop" cr "c". Within this process "il" will 
re-envokc Gee-lab, (if your start.up.ec contains the above ec ther "cl" 
will always invoke Geclab.) f.'ote that "el" will cause "Ceolat0 -- <date>" 
to te announced prior to thr first prompt; to supores? this us- the 
**quiet" operator when in Ceolab.

Geolab grew out rf the prejudice that simple things stculd *e simple 
to do. For example* if I have several numbers and wsnt tc scuare 
each of ther* list their values* and plot their/ this st-oulr- fee easily 
accountisheri -- without need of a text editor »nri a compiler. 
The following is an example of the commands necessary tc co the above

integers exists in a segment callec "ryriata".
T declar* intener array (v»ctor) rf size 10 

designate segment 'myriata* (rath name) 
read into ten usina (1C'i£) format 
display ten before and after co»rrijt at i on 
plot ten's new values on t»ktro»^i< 
return to f'ultics cc^^an^ l»vel 
simple to carry out -- a^ri fere complex 

operations should be more complex* but still oossible. Tc this end several 
hundred operators r.av» been dev»lope^ for general manipulation of nu*.»rical 
and character data. There is not rooir here to explicate t.h*i*; however* 
by typing the operator "teach" th» user ray receive an interactive 
tutorial or some of the most useful operator-tools. Ue must 
apologetically add that although ther* are a couole of manuals written 
for Geolab1/LBLs Geol abP/'-'ul t i cs is too younp to be so rtocu" ented. 

The following may give a flavor of what is available:

assuming a set of ten 
? iarr t »n 13 
? f i le 'mydata   
?reao ten »(irifr 
?ten is ten**? 
? p I o t ten

is

Siir.i le operations should be

?var duck 
?3*(?+100)«duck 
?rarr fred 5 
?fred count 
?sin(fred/(pi*1)) 
?S do(fredCi3 is) 
?str message 60 
?*print my'^message 
?»essaoe cat 'data* 
?size message is 
?exec message 
?e print mydata 
?op doubleC *2)

?double (pi«*2) is 
?xop double 
?chanqe double * 4 
?rollin 'myoDS* 

Current developments of

X declare a variable
X (left to right) assignment into duck
X declare a real array (1 dimentionsl)
X fill fred with the countinn nos (1/2*3...)
X arithmetic on entire array
X "do" loop causing display of "fred sub i"
X declare string of max size 60 characters
X string assignment   left to right
X concatenation onto message
X display the current size of message
X send 'orint mydata* to Pultics as command
X send rest of line to M ultics (cf aedx* ted)
X make a new operator called "double"

X invoke op fillinr in """ with parameter 
* "examine the definition of or" rto-jb. le 
Jf chanoe def of dounle to "" + ?" 
X read in op defs from text edited segment 

P»olab are in the direction of data has* tools.
Although general tools are not yet available* some more specialized 
operators for handling low frequency ti"«e series data are now working. 
The user may set UP a directory to contain such data where each segment 
in that directory will contain data corresponding to one instrument. 
Assuming such 4 directory exists containing a null segment 
called "nutn"* here are som» examples of "bottle" operators:

?dir  tiltdatt* 
? f nutn t «sens 
?7f*yr 365*jl 60«invl 
?ibottle 
?ten «dat 
?ten dat 

More detailed information 1s available by executing
print >udd>Geolab>JHerriot>doc>dat 

Also as documentation is written it Mill be located
>udd>Geolab>JHerriot>doc 

This document itself is entered as segment "intro" in the

designate directory
disignate s - on»nt/intrumcnt
choose becin time and delta t in minutes
initialize segment to "missing data"
write out array ten into 'nutn'
read in -- using begin time

the following Multics cmd

in the directory: 

above directory.
And if there are any questions or coirents address them to my Multics mailbox



59
60
61 
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64
65
66
67 
6P
69
70
71
72
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74
75
76
77 
7P 
79 
PC- 
PI 
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P3
84
85
86

89
90
91 
p ?
93
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96
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100
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103
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105
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107
108
109
110 
11 1 
11?
113
114
115
116
117
118

ie type=r»al -- branch ace. to asgn flancfrom vrea -- vrea sets y=y?
?8? if (a.ne.f)qoto 218? 

ctake number f r o n mem and push onto stack
118-? z = z + 1 ; s(z)=n>m(n)-adr-f1 ; ty(z) = y ; goto 1 °0 

cfrom typ,nam,dyn -- r/w intq froT/to stk to/from stk field
1S? n = n + z ; y = y1 ; if (a.eo.f)gotc 1132 

cwhen writing onto stk field (typ,naT,dyn) check for legit values
n = n-1 ; if (s ( z ) . It.i.or.s(z).qt.i)note 905 

cput number into mem and turn off asqn flan
21?? a = f ; mrr(n) = s (z) + adr-1 goto 190 

cset type to into=1, real-?, s t r a = 3 
184 ty(z)=y1 
284 ty(z)=y?

cpush 
191
291

real or intq onto scr stack
z= 2 +1 ; s(z)=sz ; ty(z)=y1
z = z+1 ; s(z)=sz ; ty(z)=y?

c p o p orie and 
194 z = z-1 
2°4 z=z-1

goto 1 CO
qoto 190
qoto 19H

replace new top of r t a c k w i t f 
s(z)=sz » ty(z)=y1 
s(z)=sz ; ty(z)=y?

cpop two or one elements off scratch st?ck 
1°8 z=z-1 
199 z=z-1 

check for underflow or overflow of scratch stack
190 if (z . 11. zz.or.7.ce.zr)noto 1 

c--cnt I- stk-iraint -----------------
ccheck for auto-rtn (up arrow) 

20^ if (pn(c).ne.xup)noto 300 
crop cntl-stk

210 c = c-1 ; if (c. lt.1 )goto <>01 ; 
cco^pute proaraR! counter

d = c ; if (pa(c).It.O)d--oa(c)

qoto 19n
coto 19H
or into (rliadic arith)
goto 1^ n
goto 190

if(pn(c).eq.xup)gotc

300 p = pa(ri)+1 ; oa(d)=p 
i f (P. le.pz(c') )qoto 310 
ifCd.ea.1 )qoto ° n n

31° ifCd.le.dlv )aoto 920

21i f(d.q t .1.and.pn(c) ne.xun)goto 
goto 917 
n c y c = n c y c +1 

cresolve ptr in nam-tab, if neg hard-op else soft-op
400 if(otr. It.1.or.otr.gt.zn)goto 903; adr = aa(ptr); if(adr)600,90',500

cpush new soft 
500 c = c + 1

ca(c)=d 
c--hf»rd-op- ---

600 ce=-adr 
c--go-to-parti 

620 if (ce.at 
gotoC 1

700
21

7?1
701 
732 
737 
737 
7'2

-op on to 
; if (c.qt 
;d=c

cntl-stk 
.zc)qoto °C1 pa(c)=adr 

pn(c)=pt r
pz(c)=az(ntr) 
qoto 3^0

621 goto(700 
111

cular 
.100) 
/ 2, 
,701, 
, 22, 
/ 32,
,701, 
,732, 
, 737/ 
/731/ 
/ P2/ 
/ 92/ 
/70n/ 
/112/

-ce-
goto
700,
13,
23,

700,
739 
732/ 
737, 
737/ 
732/ 
93/ 

70n/ 
113/

-or- 
621

701, 
14,

739,
701 ,
22, 

732, 
737/ 
731/ 
732/
94, 
700/ 
11A/

-pre-ce cat c

701, 
1S, 
?5,

7nn /
45/ 

73?, 
737/ 
739, 
731/
95/ 

70Q, 
730,

In,

26,
36,

739,
732,
737,
732,
86,

721,
700,
116,
700,

7,
7?4, 
27,701,7 
37, 3*, 

701, 4*, 
732,732,7 
737, 
732,73?,7 
739, 8».,7
97, OF, 

701,739,7 
117,118,1 
127,128,1

?4,7?4, 
39,7?3, 
30, 40, 
49, 50, 
3?,737, 
37,731, 
3?,732, 
39, 90, 
09,1C0)ce 
39,739, 
19,120, 
29,130,



111 1*1, 132, 13 7-, 721,13^, 136,137,7^,1 3<?,1 40,
1?C 1 41, 142, 143, 144, 145, 146,147,14<>,Uo,l5P)ce-10n
1?1 c--cre-ce--autonnatic-type-conversion-------------------------
1?2 cforc** rumt.*»r to integer
123 739 y=ty(z); sl-s(z); i f (y . eq. y 1 ) no t o 79^; i f (y . e a. y 2 ) not o 17*9; qnto °0
124 173° s1=M ; qotc 7^0
1 2 ^ cforce number to real
1?* 737 y=tv<7>; s1=s(z); i * ( v . «o. y? ) no t o ?9P; i f (y . eo. y 1 ) qot o 17^7; roto 90
127 1737 M = s1 ; qoto 790
1 ? >' cdyadic arithmetic -- i i = i i r = r r i = r r r = r
1?9 73? i=ty(z) ; j=ty(z-1) ; s 1 = s' ( z ) ; s?=s(z-1) ; k=i + i-
130 if ( i . It.y3.erd. j . It.y3)<iotc 7"<4
1 7 1 c -check for arithmetic on scalar letters
132 i f (i .eo.y?) i=y 1 /* i f ( j . eq. y3 ) j =y1 ; k= i + j-1 + urrod+3
133 i f ( i .qt.y2.or. i . ot . y 2 ) qot o rr»5
13^ c -u svs off- -mi F s=une w- -1miss=nun-
13^ c i nt rri x rea int ^ix rea int rr i x r <? a

137 73^ if Cty(?).ec.y1 )r1=s1 : i f ( t y ( z-D . en . y 1 ) r2= s 2 ; ont o ( 73^ , 1U 3 , 1 L T)
13 P c dyadic inteoer arith with ni<;sirq data
139 7£ 2 k s vrr = usvn

	; ifCsl.ne.ksyr.and.sP.ne.ksyt- )qoto 790 ; <52=un«?w
	; uyes = uyes-1 ; i f ( s1 . en. I' sym. and.s? . en . k sy^) qot o 194

142 unol =uno1 +1 t uno2 = uno?-1 J o f ( umr ̂  .eo. 1 ) qo t o 1°4
14 7 sz = s1 ; i^CsI.eq.^syrr^sz 2 ?^ ; noto 194
144 cdyadic real a^ith with. r. i c <; i n a dat^
145 743 uy es=u y es + 1 ; i f ( r 1 . ne . u syrr . and . r 7 . ne . u s yrr) g o to 77 i ; rz = unew
146 uno2 = uno2-M ; uves = uves-1 ; i f ( r 1 . n e. us vm.a nd . r2 . n*» . us vm) oot o ? 94
147 unol =uno1 + 1 1 uno2 = uno2-1 ; i f (unnod .eq . 1 )oo t o ?9£
14P sz = s1 ; i f ( r1 .eq.usyrr) sz = s2 ; qoto 2°4
149 cmonadic arithmetic
150 731 y = ty(z) ; s1=s(z) ; k*v + umod*2 ; i f (v. I t .y 7 ) aoto 73^
151 c -check for arithmetic on scalar letters
15? i f (y .eo.y3)y = y1 ; k = y + ur.od*2 ' i f (y . qt . y2) qo t o °05
153 c -umod = Q -umod = 1 -urnod = 2
154 c int rea int rea int rea
155 735 90to(790,730,741,74P,741,74r)k
156 cmonadic inteqer arithmetic with missing data
157 741 uyes-uyes+1 ! i f ( s1 .ne. usym) got o 79P ; uyes=uyes-1
158 uno1=uno1+1 ; sz=unew ; qoto 194
159 cmonadic real arithmetic with missing data
160 740 uyes=uyes-M ; i f ( r1 . ne .usym) got o 730 ; uyes=uyes-1
161 unol =uno1 +1 ; rz=unew ; goto ?94
162 730 k=ce-5P
163 go to(851* 852,853,854, 3 55, 856,857 / 85B,?59^ ^r,
164 61, 62, 63, 64, 6S, 66, 67, 6?, 69,870,
165 71,672, 73,874, 75* 76, 77, «7P , « 79, 8*0,
166 P81, 82, 83, 34,PR5)k
167 c--pre-ce--descriotor-resolution--------------   ----   -------
16? casign-724 nx . to. top-7?3 two-722 one-721
169 724 if(a .ne.f )goto 7?3
170 721 y=ty(z) ; n=dn(z) ; i f (y . qe. y4 ) got o 790 ; qoto ^05
171 722 if (ty(z).lt.y4)qoto °P5
172 723 y=tv(z-1) ; n=dn(z-1) ; i f (y . qe . y4 ) qoto 79P ; qoto 905
173 c--pre-ce--relative-level-ca Iculat i on- --------   -------------------
174 711 l=d
175 71? if(u.le.O) goto 713 ; l=ca(l) ; u~u-1 ; goto 712
176 713 u=zu ; goto 790
177 701 l=ca(d) ; goto 709
178 700 l=d



17P 
 ] p p

181 
18? 
1F3

1T6 
1«7 
1FF
189
190

193
194 
1 P 5
196
197
198
1 99
200
201
212
203
204
205
206
207
208 
2°9

210
211
212

215
216
217 
21P
219
220
221
222 
2?? 
22A 
2?5 
226 
2?7
22? 
22^
230
231
232
233
234
235
236
237
238

7--, o
c - - a o - 

7on

if(u.ne.zu)goto 711 
to-narticular-ce---

701

goto

goto

p-es

e.ot.100)goto 7 Q 1 
( 1/ 2/ 3/ 4/ s, 

11/ 12/ 13/ 14/ 15/ 
21/ 22/ 23/ ?4/ ?5/ 
31/ 32/ 7 3/ 34, 35/ 
41, 42/ 43, 44, 45/ 
51/ 52/ 53/ 54, 5^, 
61/ 62/ 63/ 64/ 65, 
71, 72/ 73/ 74/ 75/
C 1 DO O 7 Q / O C^ I / O C / *>>/ O*4, ^.7,

91, 92/ 9 3 / 04, OS,
(101,102/103/1°4,in5,
111/11 2/113/114, 115/
121/122/123/124/1 ?5/
1 '1/132/1^3/134/1 35,
141/142/143/144/145/

initialize the system

6/ 7, ?, 9, 1 n,

?6/ 27 f 79, 2°/ 30/ 
36/ *-> / 3°/ 3°/ 40, 
46, 47, 4P, 49, 50/ 
5^/ 57, ^9^ 50, ^r, 
66, 67, 6°/ 6Q/ 70, 
76/ 77/ 7?, 79, 80/

96/ 97, 9^, 99,10 n )ce
1f»6, 1 r>7/10°/ 1 09/1 10,
1 1^,117, 11P/1 19,1 20/
1?6/127/1?.f /1 29,130,
1 36/137,1^9,1 30,1 ̂ p,
146/147/14 J?,1 49/ 150)ce-1

-- called upon entering

on

a I

c--cod 
c i ni t

1 print/ "geolab? -- 
c r se t

aor
the system -- called by init and orrors

; ty(?)=y1

c(  * 

ceval
4

c"

5

c) D

couox 
P.

cquo 
c

80°

- - r I =  0

-- rl=1

-- rl=1 
ra(c)=-l 
pn(c)=rtr

(skip over ten-field)

ouox) 
ooto

castr 
1 n 

1

- - reset
c = 1 ; d = 1 ; z = z? ; a = f ; u = ?u 
umod = udef ; mrr(1)=xty ; goto

- - eval until ex n licit return 
pa (d)=pa (d)-M

-- eval until exnlicit return 
continue

-- eval one op (auto- ret ur n) 
c = c + 1 ; if(c.qt.zc)poto 901 
d=l

- - return ore level 
goto 210 
goto 210

-- ouo (rl=1) with cntl of deer formation (xoo-- true f 
i=s(z-2) ; j=s(z-1) ; k = s(z) ; z = ?-^ ; i f (z. I t.z?)qoto oo

-- cuote -- push descr of code vector onto stk -- rl. = 1 
note that qu will not continue to another ttv line like 
i=t ; j=t ; k=t
up arrow if r»ulti-word op except Iparen   t.. ouox 
ptr=xup ; p=pa(l) ; n = p + 1 ; a = D + 2
if(rm'(g).lt.0.anri.rr,m(n).ne.xlo.and.n.lt.pz(l).and.i.ne.f)ooto 5 
up arrow if exclarn point except rl=n -- .t. quox 
p = n * oa(l)sp * n=mm(r»)
i f (n. ea. xc I . and. d .ne. I . and. i . ne . f ) goto ^ 
put descriptor on stack 
7 = z+1 ; if(n.lt.1.or.n.at.?n)aoto 9 n T 
ty(z)=y4 ; dn(z)=n ; da(z)=aa(n) ; dz(z)=a?(n) 
if Iparen put descr of whole group on stack -- 
i f (n.ea. xlo.and.k .ne.f )ooto 1809 ; k=0 
increment the pc and exit
if (mm(g).lt.0)k=-mm(o) ; i f ( n . ea. x I n) k =1 ; pa(l)=o + k 
put descr of whole (...) group on stack/ incr DC/ and 
to make cnair work (.) 3 -3 137 6 will he -3 137 since DC oets +1ed 
dn( 2 ) = pn(l) ; da(z)=g ; pa ( I ) =p-mrr ( q ) ; dz ( z ) =oa ( I ) -1 ; goto 1^0

-- string array -- sa»re as single quote 
cont inue
- single quote -- put string descr on stack 

z=z+1 ; p=pa(l) ; ty(z)=y6 ; dn(z)=pn(l) ; k=(p+3)*4 ; da(z>=k

8'

dy(z)=0 
t ouox

aoto 
exit



??° if(l.ot.0)coto Q08
2^0 az(z)=k+n-1 ; pa(I)=pa (I )-i ; dv(7)rp ; aotc 190
241 cskip -- skip 1 or (...) of toks -- rl=1/ k=num skippeH/ = weans copy
24? 1? j.=pa(l) + 1 ; k=0 ; i f (nrr (p+1 ) . U .0) k = -rT(p+1 )
243 p = p+k ; ps(l)=P ; if(p.qt.p?(I))goto 21 n ; hh(H) = lr
244 if<a.*o.f>goto ?PH ; a = * ; k^k-?
245 do 812 i=1/k ; j = m+i ; ij=r-k- 1 +i
246 irm(j)=iHp(ij)

247 81 2 continue
24F poto 200
249 ctypD -- jump s = 1 v = ? ^ = 3 -- n#»xt to ton of stack
25P 13 n=pa(d) ; pa(d)=n+3 ; j=z-1 ; onto ?14
251 ctypl -- junp s = 0 v = 1 d=? -- top of stack
25? 14 n=pa(d) ; cva(d)=n + 3 ; j = z
25? 814 y = tv(.i) ; i f (y.ge.v4)n = n-H ; i f ( v . qe . V A . and . dy (j ) . ne . n ) n = n+1
?54 ptr = mr(n-H) ; qoto A^P
?55 ctyo? -- jump ss = 0 sv = 1 sd = ? vs = ̂  vv = /* vd=5 ds=6 dv = 7 ^d= c
256 15 n = oa(d) ; pa(d)=n-»-9 ; i=z ; k = z-1
?57 y=tv(k) ; if(y.qe.y4)n = n + ? ; if(v.gp.vA.and.dy(k).-ip.^)n = n + 7
?58 goto 814
259 ctyn-16 nam-17 beq-18 fin-19 dvn-?n -- fields of scr stack
26P ctyo -- rw ty(z) of any descriptor
261 16 adr=1 ; n=0008nn ; ,=1 ; ,= 2y ; qoto 1P3
26? cnam -- rw dn(z) of vect descriptors
?6 7- 17 adr = 1 ; n = PPOP^P ; i*i ; i = ?n ; coto 1P?
?6A cbep -- rw da(z) of vect descriptors
265 1? k=non^p.n4 2 ; qoto 81 C
266 cfin - - rw dz(z) of vect d«*scrinto«-s
?67 1? k = nn,r)C70 + z
?6? c -corrbined beq/fin -- i = density q = absbeq
?69 P19 i=yy(y) ; q=aa(n)*i ; if(a.ne.f)qoto 1019
27C * S7=nm (k)-g-»-1 ; qoto 191
271 c -write in beg/fin -- first *orce to inteqer
27? 1010 y = ty(z) ; s1 = s(z) ; qoto ( 301 9 / ?m o / on^ / 0 QS / 905/90=;) y
27? 2010 S 1=r1
27A c -now do the assiqnrr«nt into da(z) of dz(z)
275 3GT5 j = s1-»-Q-1 ; if ( j . It.o) j=g ; n1 = (a? (n ) +1 ) *i-1 ; i f (i .qe. n1 ) j =n1
276 iM*(k-1) = j ; a = f ; qoto 200
277 cdyn -- rw dy(z) of vect descriptors -- 0=stat 1/zn=dynamic
278 20 adr=1 ; n=000960 ; i=0 ; i=zn ; qoto 183
27Q c= -- set asgn flag to true
2PO ?1 a=t ; qoto 200
281 caf   (rove asgn-flaq to f-reg
2P? 2? ff<d)=a ; a=f ; goto 200
?S3 cfa -- move f-req to asqn-flaq
2^4 23a=ff(d) ; goto?on
2P5 c $ -- put stk too into u (*)
2P6 24 u=s1 ; qoto 199
?P7 cof -- put 1 into u ($) -- shorthand for 1*
2P8 25 u=1 ; goto 200
2P C cug -- move u ($) to q reqister
290 26 gg(d)=u ; u=zu ; qoto 200
291 cgu --moveg register to u (?) '
292 " ?7 k=qg(d) ; if(u^ne.zu)aoto 827 ; u=k ; goto 200
2°3 P27 i f (k.eq.zu)k = 0 ; u = k-»-u ; goto 200
2°4 ccalr -- nt otr of caller or =calr returns just abs level
2P5 28 sz=l ; if(a.eq.f)sz=pn(l) ; a=f ; qoto 191
296 cifju   if s(z-1)=true then jump s(z) toks ahead
297 29 if(s(z-l).ne.f)pa(d)=pa(d)+s1 ; qoto 19?
29& cdecl   declare(nam len decl)/ redecl(nam I en =decl)* erase(0=len)

	 I



3 or 
301 
3 n ?
707

307
30 F,

310

31? 
31' 
314 
31 5
316
317 
31 8 
319 
3?0 
3?1 
3?? 
7 ?3

3?5 
3?6 
3?7
3?P 
3?°
330
331 
33?
333
334
335
336
337
338
339
340
341 
34?
343
344
345
346
347
348
349
350
351 
35?
353
354
355
356
357
358

c s li p 
31

c cnam 
f>

103? 
83?

c
c 3?
c d rop

77

c eot
34

c chpc
35

cup?
36

c dynx
37
3?

crakd
3°

R39
ca c 13
cif C

40

I f n = 
a a (n 
mm (rr 
cal I

ca ( c 
d=c

if (t 
if (t 
ptr =

ca (c
the

s(z)-1
) = p
) = n
ga rcol(t*e) 
slip in an op

i f ( len. ecu -1 ) aa (n) =0 
m = m  *  I e n » az(n) = m 1 
if(e.ne.f)qoto °OP 
between me and my caller

i f Ca. en. f )qoto 904

poto 1* 

(descr fr scr-stk)
pa (c )=pa (d)

100

nz(c)=pz(d) 
z) ; oz(d)=riz(z) 
; oa(d)=1 ; pz(d)= 
sc r-s t k ) -- (sor t

c = l

sz = f
if (a

y = t v 
n = pn

ce = 5
dynO 
ptr = 
ptr-

n = dn 
n= s 
ty (z

or: t 
n = pa 
l = ca 
if (k 
if (a

1 ; pp(c)=pn(d) 
)=d ; pn(d)=dn(7) ; pa(d 

; if(pa(d).fjt.0)qoto
call by name (retained

; z = z-1 ; if(7.lt.Z7)ooto <? r ? 
y(k) ,ec.y4)qoto 103? -
v(k).ne.v1)ccto ° 0 ̂  /* ptr=s(k) ; note 400 
dn(k) ; arir=ria(k) ; i<(*dr)600, 
1 ; if(c.gt.?c)ooto ° n 1 ; pa(c)=adr ; PZ(C) 
) = d ; d = c ;on(c)=ptr;goto 
following is a simpler cnam wMc^ cannot do par 
dn(z) ; z=z-1 ; if(z.lt.z?)qoto o n ? ; goto £ P P
drop down level? -- rl=0 

; d=l ; goto ?00
end of text
; if(pa(l).ge.cz(l))sz=t 

,er.f)qoto 191; rad)=pz(l): a = f; aoto ?0 n
change pc -- rl=0 -- primitive goto within an oo 

(z) ; if Cy.ne.y1)got 0 °OS ; o?CI> = oa (I)+s(?)

n ; coto 1°
o* indirect

=rf7(k)
30n
t of an OP

(1) ; if(pa(l 
UP arrow two 
; pt r= xup ;

cdolu 
41

r.41
1041

c wh i z
4?

£4?
cgut s

43

c vvm
44 

c vsm
45

cmops

lev/els dowr -- specially for vec*- arith 
=ca(d) ; l=ca(l) ; ooto 5

-- dynamic exec cf riesrr tv(z) or ty(z~1) 
dy(z ) ; ifCptr.ne.Oqoto 40r ; qoto °P8 
dy(z-1) ; if(ptr.ne.O)goto 400 ; qoto 908
make a code descr from any vector descr 

(z) ; if (ty(z).ge.v4)qoto 839
(z) *  i f (n. I t. 1 .or .n . gt . zn) qoto 9n« ; dn(z)=n 
)=y4 ; da(z)=aa(^) ; dz(z)=az(n) ; dy(z)=0 ; qoto ?PO
special op of active arrays -- op active(act3 C : xvvrn 

hen * else (if d*»scrP= then xvvm else nop ) 
(d) ; pa(d)=n+3 ; ptr=xup ; ce=? 
(d) / l=ca(l) ; p=pa(l) ; k=mmCp+1) 
.eq.mrr(n+1).or.k.en.mm(n«-?))goto 5 
.eo.f.or.ty(z-1).lt.y4)goto ?00; ptr=mm(n+7); a=f; goto
special ce for fast implerr of do loops -- rl = 1 

)=ii ( l)-fkk(d) ; n = pn(l) ; pa (I ) = j j C d ) + a a ( n) -1
if (k 
pa (d 
if (i

n = pn 
Pt r = 
i = i i 
z = z-

i f (i i ( 1) .qt.i i (d) )cot 
qoto 5 
a o t c « 4 1

skip skin PC=J* wHz) -- while()()

if (s 
ty (z 
dy(z

k(d).lt.0)goto 1041 
)=p-1 ; ptr=xup 
i ( I) .1t.ii(d))goto 1? 
op while(P=of i* pc =1

xup ; pa(d)=p-1 ; if (pa( I).ne.j)goto 84?
(l)-M ; ii(l)=i ; goto 5
1 ;if(z.It,zz)goto 902 ; if(s(z+1).ne.f)goto 5
descr of all ner -- 1/4=intg ?/5=real 3/6=st 

1 . U.4)s1 = s1 + 3 ; if (s1 .1 t.4.or. s1 .gt ,6)s1=4

o 1?

p?

; pa(l)=j ; goto 
rg

da(z)=yy(s1) /" dz (z) = (s)=s1 ; dn(z)= 
)=0 ; goto ?00

-- vector vector irove --fast 
call moreops(1/e) ; if(e,eq.1)qoto 908 ; coto 199

-- vector scalar move --fast 
if(ty(z).ge.y4.or.ty(z-1).U.y4)goto °P5 
call morecps(?*e) ; if(e.eq. 1 )goto 9pP ; goto 199

-~ call moreops



3*1 
36? 
3*3 
364
V: ?
36* 
7-67 
36 S
369
370
371 
37?
373
374
375 
37* 
377 
37?. 
370

381
3F?

384

3P6
387
TOP

3P°
TO n

393
394
395
396
397 
39P 
399 
40C 
401 
An?
403
404
405
406
407
408
409
410
411
41 2
413
414
41 5
416
417 
41 P.

46 7=2-1 ; call moreops(s1/e) ; if(e.en.1)qoto °0« ; qoto 190 
cnptr - - picks UP nt ptr of next token f r f nuo) - - r I = H

47 p = pa(l) + 1 ; S2="im(o) ; i f (r"> (n+1 ) . 11 . n )o = o-mr (n + 1 )
pa(l)=n ; ooto 191 

c x 0 4 P x 0 4 o x 0 5 0 
4« qoto ?00 
4° qoto ?HO 
5^ ?oto ?00 

c--ar i t hemec 
C p I us

51 S2 =s 
P51 r2 =r 

c m i n u
5? 52 =<;? 

^5 ? r 2 
c t i ms

5' 57 =5?

P5^ r 7 
c di v

54 52 =s? 
P54 rz =r? 

c i di v
55 S2 =s? 

855 k =r? 
c p o w

56 sz = 
Q 56 rz = 

c mod
57 52 = mod( 

£57 r2 = 
c m i n

5* S2=s1 ; if(s?.It.si)S2=S? ; qoto 104 
?5 Q. r2 =amin1(r?/r1) ; qoto ?94 

c ma x
59 sz=s1 ; if(s?.qt.S1)S2=s? ; qoto 1"4 

P59 rz =arrax1(r?*M) ; goto ?94 
c rnd

60 k=r1 + 0.5 
csi co ta asi aco ata

61 r(2)= sin(r1 ) 
6? r(2)= cos (r1 )
63 r(2)= tan_(r1)
64 r(2)=asin ( r 1 )
65 r(2)=acos(r1)
66 r(2)=a tan ( r 1 ) 

clocx I10x -- logarithms
67 if(r1.le.C.O)r1=1 . 
6P- if (r1 . Ie.0.0)r1=1 .
69 r (2)= exp(r1) 

cabs -- absolute valu
70 s(2)=i abs(s1 ) 

870 r(2)= abs(r1 ) 
csart -- sauare root

71 if(r1.It.0.0)r1=0.0 ; r 
cchs -- change sign

7? s(z)=-s1 ; qoto ? nn 
87? r(z)=-r1 ; qoto ?00 

cf lot
73 r(z)=r1 ; goto 2°4 

c f i x

? + s1 
? + M

? - s1 
2 - rl

? * s1 
? * r1

? / s1 
? / r1

? / s1 
/ r1

? ** s1 
? *+ r1

Od(s?/s1) 
od(r?*r1 )

OOtO

qc t o

qoto 
r, c t o

ooto 
an t o

qoto 
goto

qct o

qoto
00 t C

goto 
got o

194

194 
?94

194 
?94

1 o it 
p o A

194 
; goto ?94

194

194

r(2)=k ; goto ?34

goto ?R4 
qoto ?^4 

; goto 
goto 
qoto 
a o t o ? % 4

r(2)=aloq(r1) 
r(2) = aloa10 (r 
qoto ? P 4

; qoto ?no 
; qoto ?or,

=sort(r1)

; noto ? P 4 
; cot o ?^4

qotr?84



419 
4?P

4?? 
4?3

4?5 
4?6 
4?7

4?9
430

433 
4*4 
435 
4*6 
4*7 

438 
439 
440 
441 
44? 
443 
44^
4^5
446
447
44P
449
45P
45 f
45?
453
454
455
456
457
458
450
460
461
46?
463
464
465
466
467
468
469
470
471
47?
473
474
475
476
477
478

74 
87/, 

c not x

c en 
7* 

c no 
77 

cl t 
7P 

87P. 
cle

70

879 
cat 

PP 
PPP 

cge 
81 

881 
cxPP?

cand 
83 

cor 
84

c si qn
P5

885
c cndp

P6

c p ro«r
87

c codr
88

8S8

c i o
89

1089
3089

4089
6089

8089
0089

cx090
90

c isS
91

1091
ci s4

92

coto ?nn 
s(z)=r1 ; ty(z)=y1 ; noto

sz = f : if(s?.eq.s1)s7 = t ; qo 

sz = f ; i f ( s? . ne . s 1 ) s z= t ! ao

sz^f ; i f (s?. It .s 1 )sz=t ; ao 
sz = f ; i f ( r ? . 1 t . r 1 ) s 7=t ; co

sz = f /" if(s?.le.s1)sz = t ; qo 
sz = f I i f ( r ? . 1 e . r 1 ) s z = t * go

s z - f ; if(s?.gt.s1)sz=t ; go 
sz = f / i f ( r ? . g t . r 1 ) s z= t I no

sz = f ; i f ( s? . qe . s 1 ) s 7= t ; go 
sz = f ; i f (r?.ct . r 1 ) s? = t ; go

goto ?00 

sz=f ; i f ( s? . ne . f . and. s 1 . ne. 

sz = f f i f ( s ? .ne . f . or . sl.ne.

sz = 1 ; if(s1.lt.C)sz=-1 ; s
rz = 1 ; i f (r1 . It .C) rz=-1 . ; r
-- call command processor of
i f ( ty < z) .ne. y6) qoto °05 ; ca
n=dz(z)-da(z)+1 ; call cmdpr
-- print "x?" prompt where x
call orompt(sl) J qoto 199

-- code real -- nur> str fn
if (ty(z).ne.y6.or.ty(z-1).ne
call justr(jv/mm,da(z)*dz(2)
call j us t r ( j u^mm/ da ( z+1 ) *d2 (
encode ( j u,j v) s( 2) ; call jus
a=f ; qoto 190

-- array io -- <vect> <fmt
y*ty(z-?> ; i f (ty (z-1) ,ne.y6
call j ust r ( j v,ntm, da ( z-1 ) *dz (
j=da(z-2) ; k=dz(z-2) ; n=(k
i f ( a. eq. f ) y=y-3 ; a=f I goto
read ( s 1 / i v / end=80^9,e r r=908
reed ( s1 f j v, end = POS9/er r = on,p
call justr(ju*wn*j*k*f>
write(s1^jv /err = 9np.
call j us t r ( j u^mm^r j <rk *t )
write(s1^jv ^err=908
sz= 1 ; goto 194
sz=-1 ; goto 194

goto 200
-- is in octal

wri te (6*1091 )s(z) ; qoto 200
forir.at(1x*o12)

-- is in a4 format
write(6*1092)s(z) ; aoto 200

20C 

ao 

to 

to

to 
to

to 
to

to
to

to 
to

*)s

(
(

I
o

t

z
7

a
I
c
i

)
)

(
s

=

.y*
/ t
2 +

t

>
 

z
-
(
o
0

9

9

r

0
-
j
1
)
)

)

)

)
1
(

<
r
1
)

to

104

104 
194

104 
1"4

196

194 
19A

Z = t

= s z
= rz
Str
jus
ju,
as

cod

i
t
n
c

P4

 

;  f
no
r(
t S

i i

r f
)qot
;

),t
j u/

lu>
  y.
) 1 1
74 +

039,
( rrm (
(

(

(

3U(

mm(

iu(

2

)

m

I
)
1
1
i
i

i

i

0
= z
  
/

rr f

~ i
t.

  
9
  
9

ooto 1 94 

qoto 104

qo
go

ju
(7

c

St

to ?0^
to ?OP

f rrf *da
) ) ; r
ode oa

r f mt

(7),dz(z>,t)
oto 1*4
ram

codr i s*
90S
-? ; i f (
dec ode ( j
da

o
y4

s
i

0«o,

)/
),

),

)/

i =
i =

i =

i =

( 2 + 1 ) f

) got o
2=0

f (j.at
30P9/4
i f k ) ;
1 /n)

  
r

i A) ;

1 *n) /

a.ne.Ogoto 888
ut ] v) sz; qoto ?
dz ( 7 + 1 ) f f )

O^s

,k)aoto 104
*? 9,4089/60 8 0) y
aoto 1 Q 4

aot o 1 94
qoto 1 04

qoto 104



A79 
Af P 
AM 
A?? 
AP7

Af ̂  
AP6

A P.? 
A P. 9

f o ma t (1 x /a A )

A96
A97

490 
5PH
5C1
50?
507 
5CA
505
506
507 
50-° 
5P9 
510 
51 1
512
513 
51A 
51 5
516
517
518 
51^ 
52C
521
522
523 
52 A
525
526
527 
52*
529
530
531 
572 
533 
53A
535
536
537
538

c 

c

c

c

rst r
03

p. 0 7

isd 
9A

109A 
2094
i s 

95 
1095 
2005
30°5
AH95

1A95
1595
1695
1 7<?5
1 9 95
1995
095

x096
96

97

9S

99

-- read a s t r i nq 
if (ty(z) ,ne.y6)gcto ^05 ; read ( 1 ur / ^97 ) ( j u ( i ) / i = 1 , PR) 
call iustr(ju/fnm/rta(z)/dz(2)/f) ; qoto ?00 
f orpet (?0a4)

y =ty(z) ; i="scal"; q="stat"; i 2=" "; q2=i2; i=n; k=o; n 
n1=dy(z) ; i f (y . I t ,yA ) aoto *°A 
n =rin(z) ; j = da ( z ) -a a ( n) * y y ( y ) + 1 ? k =dz ( z )-a a ( n) *y y ( y ) +1 
i1 z nm(n) i i = rnrr(i1+?) i if(rrrr(i1+1).qt.4)i? = fnfr(i1+3) 
if(n1.lt.1.or.n1.gt.zn)qoto P 9 A

write(6/1P°A)i/i?/ i / ^ /q/q2/ynair(y) 
if(a.ne.f)write(6/?0 c 4)n /da(z)/dz(z)/ n 1 / y t a=f ; ao 
forrat(1x/2aA,"C" / i6/"/ M /i6/ M Tt /6x/?aA/1x/a4)

y=
wr 
wr
wr
j =
if
if
if
n =
fo
fo
fo
fo
fo

i »    u

tyC
i te 
i te
i te
da(
(y.
(y.
Cy.
(d2
rrra
rma
rma

out out is 
2 ) ; n = dn ( 
(6/1795)s( 
(6/1895)r(
(6/199
z)/yy(
eq. y4
ea.y 5
ne . y6
(z)-d
t(1C(
t (5(1
t (1x/

)
)
)

1
x
2

r»rat (1 x/ i
rma

f o rroa
pr int
x097
3 =
ca
ca
ca
z =
n =
mm
n =

da(
11
11
11
2+1

s(z
(n)
s(z

i pool

c
c

c

c

c

c

mo
--101
f g h
101
10?
103
10A
105
106

DC
107

x10*
10P

mem
109

stk
110

goto

i
n =
n =
n =

j
000

t (1 x/
t (1x/

f
r

/ "<nu
x098
2) /yy
VVD I a

x
(
t

5)s
y)
wr i

(

seal 
z) ;
z) ; 
z) ;
z) ;

e r s/
k =n 
pot 
not
not

; n=dz(z)
t e(6/

write(6/
got
(2)

x / i
/f 1
Oa4
10)
16.
1)
ll>
09^
y)
(mm

t vsend *
tvfareCi/
; s( z )=x

0

)
5
1
)

5

M

t

(

20°
/4 + 1
) )
.5))

)

1 49
1 <;o

;
»

5

c

; goto
x100
n=d

i ) /n
got o
x
f

)   »-. .«_/ f S Z   mm \
= s(z)
) ; sz
(n) = s
200

k
^60+1

(

; a
= tv
z)

s

fa re
are
n) ;
f ;

(n) ;
/

000600+1
000640+1

n=000680+l
n- 000720+1
n=000760+l

n=OOOA80+l

qo

n =

k =

to

s(z

1 ;

pnn

)

if (a

; k =

a=f

got
got
aot
got
got
got

pn(l

; goto 1

 ne. f )k=2

--
z(z
- 1 +
20P
*yf
; t
z =

got
z =
/

0 1

o 1
0 1

0 1

0 1

0 1

) ;

81

)
1

a
y
z
o
z

arrays and strings 
in(y/A) ; ooto(1 n 95,?n95,?n'>5, 4095 
o 200
{.j * \   ,

n ?nn
/ y y ( y > ; if(i.le.0.or.i.qt.n)ooto
)(mm(i)/i=i/n)
) (mm (i)/i=i/n)
all j us* r ( j u/Tf/ da(z ) / d2 ( 2 > » t )
wri te (6/1 595) (iu ( i)/ i=1/n) ; qoto

200
pit fare rrrrr tv
/yy (y )
/Ah I i ne)

re/ i )
(z)=y2 ; sz=yfare ; goto 291
-1 ; i f ( a.eq.f )ooto ?9 1
190

-1 ; if (a.ec.f >ooto 291
goto 1 9H

8
r

8
P
p
P

5
5
5
5
5
5

adr=aa(k) ; qoto 182

; n=000960+z-k-s(z) ; goto 181

to 200

) k



54?
54?

5'. 5 
546 
547

540

550
551
55?
55?
55 A
555
556
5*7
558
559
560
561
56?
563
564
565
566
567
568
560
57 r'
571
57?
57?
574
575
576
577
578
579
580
581
58 2
5P?
5F£
5P5
5P6
587
58?
589
590
591
50?
59?
594
595
596
597
598

c / 
1 1 1 

c xc hq 
11 7

C pu sh 

11?

c I kun
114

c rwe I
11 5

111 *
2115

c
4115
4116
4117
41 1 C

c
5115
51 16
5117
5118

c
6115
6116
6117
611*

c sub i
116
117

c sui 1
11*
119
1 20

c k i nt
121

c vi nt
12?

c k rea
123

c vrea
124

c ai nt
125

1125

carea
126

cvdes
127

qoto

SZ
s z 
sz 
s z

ty
da
--
if
p =

? =
k =
y =
r =
if
--
s
y =
s1
mm
--
s
y =
r 1
mm
--
j =
y =
s1
3 =

-dn 
= da 
= dz 
= dy

(z +
(z
a

(t
dz
-

z-
2
ty
da
(a
--
(7

ty
= r

+
c
y
(
-
1

(
(
 

i
)
(
1

(n)
--
(z
ty
= s
(n
--
n-

ty
= r
n-

r
)
(
1
)
s
?
(
1
3

(z) ;
(z) ;
(z)
(7) 
(?)

1)=ty(
1 )=de(
cess t
( z ) .ne
7)-de(
r/w a

k )
k)+s1-
ne. f ) y
n tg---
= mrr ( n)
z-1)

= s1
eal   
= rrm ( n )
z-1 )

= s1
trq   -

; cai
7-1 )

; eel

ty(
dn( 
da( 
dz( 
dy (

z)
7)

0 I

.y6
z) +
n e

1

z) = 
z) =
7 ) =
z) =

; d
; d
ook

ty (7-
dn ( 7- 
da ( ?- 
dz(z- 
dy ( z-

P(7*1
z(z-»-1
up r, u

)qotO 90
1 ; s(z)
lement o

if (y
iff?

1 )
1 ) 
1 ) 
1 )
1 >

)=dn
)=dz
b rou
5 ;
= I oo
f a

. It.
Lit

*.» f ^ _ ̂  \    *  ^ty\£~ \ /   ̂  t.
dn(z-1)=s?

dy(z-1)=sz ; goto 2^n 

(z) ; dy(7+1)=dy(7)
(7

ti
ca

) *» ? = z+i ; roto ionf * & *.'! ' ^v 1- W ' '

ne
11 justr(ju/mfr/da(7)/ri7(7)/t)

kur(iu/p) ; ooto 1 f . 4
de

y4
.1

=y-3 a=f ? ooto
-

-

-
I t

I b

i ts
;

i ts

ooto
S1=5

qoto

qoto
s1=s

qoto

(nrr/ }
51=5

(mm/ j

1 PA
(z-1

1 OC

78A
( z-1

100

/s(z
( z-1

,s1,

)

)

)

4/

scr-eH array

) n o t o Q 0 5
.or . n . qt . dz ( k ) ) ao to OHA
(41 16/5116,6116/4115/51 15/61 1^)y

/ qoto(^11^/4117/A11F/on5/on5/on^

  -ooto(^1 17, 511 8/5117/0(1^/00^, or) 5

)/4/.fa <;«».) » ooto ?>q 4
; goto(611°/6117/611P/oo5 / 9Q5 / 9nc;

.true. ) ; aoto 199
sub j
s1
s1
su
s1
s1
s1

p=

n =

P =

n =

y=

= i
= j
i2
= i
= i
= i
--
pa
--
pa
--

pa
--
pa
--
y4

i
j

i
i
i

(

(

(

(

(d) ;
(d) ;
sui 3
(d) ;
(d) ;
(d) ;
read a
d) +2 ;
r/w va
I) + ? ;
read a
d)+2 ;
r/w a
I) +2 ;
i nt ar

got o 1
goto 1

k = z
k = z
k = z
n i
pa

-1
-7

nte
(d)

r i ab le
pa
re
pa

rea
pa
ray

(I.)
al
(d)
1 V

(I)
de

115
115

; i f (
; if(
; i f (
ger c
= n »
-- r

= n "
const
= p "
ar i ab
= n ;
sc r -

z = z + 1 ; n = pn ( I ) Q =
j =
k =
ty

yr

n =

P- mrr ( p+ 1 )
p + mm (p + 2)
(z
--
y5
 
pn

)

(

+ 2
=y ; dn ( z
rea I a
; goto
r/w a
d) ; p

r ra
11

des
= pa

)=n
y d
25
cri
(d)

if
if
Ha

esc r

ptor
;

a .ne
a . ne
a . ne

.f

.f

.f
onst an
s z = m rr (
1=0
qoto
ant
SZ = T»
le -
y = y2
- rl

a z (n
(i.l
(k.l
(z) =
-- r

var i
pa (

--
1

on
m(
-

;
= 0

)
e.
t.
0 +
1 =

ab
d)

)k=z-1 ?=z+1 ; qoto ?115
)k=z-2 z=z+1 ; qoto 711S
)V, = 7 -? z = z+1 ; qoto ?115
t
p) ! aoto 1 ° 1
auto-rtn (affected by rl)

F5
to stack
p) ; qoto ?01
rl=D -- auto-rtn
adr=1 ; qoto ?8?
-- auto-rtn (affected by rl)

P. or . ) . ot . q) got o OOP. ; oa(l) = j
p*2)k = o-»-2 ; i f (k.qt . i )k = j
? ; dz(z)=k ; dy(z)=0 ; goto 190
0 -- auto-rtn

le -- auto-rtn
=0+6 ; i f ( (0+6) ,gt.pz(d))qoto 908



59C
60 fi
601
60?
6 r'3

6?4
605
6^6
607
60 F
609
610
61 1
61?
61?
61 6
615
61 6
617
61F
610
620
621
622
62?
6?4
6? 5
626
627
6*>f

6?°
630-
6?1
6??
677
634
635
676
637
6?fc
679
64 C
641
64?
643
644
6*5
646
647
64 f.
649
65C
651
65?
65 7
654
655
656
657
658

11 27

2127

3127

c vda s
128

ca
1?o

1 1 2°

cb
170

1130

c dunn
131

cqar c
13?

cstat
133

comer*
134

c I u r e
135

cpars
176

c .
137

c ce
13«

c s too
139

ct rpt
140

1140
c

c
1240

1540
1640
1740
1840

i f (a.ne. f )qoto 31 ?7
7 = 7+1

y = m m ( p + ? ) ; ty(?)=y if(y.lt.1.or.y.ot.zy)ooto °°5
n=mn(r+3) ; d n ( ? ) = n if((n.lt.1.or.n.rjt.zn).and.y.a«.y4)qoto 905
j=1 ; k = 1 if(y.lt.y4)noto ?1?7 ; j=aa(n) ; k=a?(n)

n = rrn(p + 5) + )-i;dz(z)=n i f ( (n.lt.j.or.n.qt.k).and.v.qe.y4)k=k
dy (z)=rir(p+6> ; qoto on
rrr (p + ? ) =t y ( z ) n = dn(z) J frit ( r» + 7 ) =n ; JPT ( p + f ) = Hy ( 7 )
j=1 if(ty(z).qp.y4))=aa(n>
mrr (p + 4 ) =da (z )- j +1 «nn ( P+ S ) = d z C z ) - i +1 /" a = f ; noto 200
-- r/w de?cr of array only
n = pn(d) ; p = pa(d) ; pa(d)= n -«-/: ; i f ( (r+ 6 ) . it . p 7 ( d) ) act o onp.
if(a.ne.f.and.ty(z).ne.y4)coto 7127 ; ooto 11^7
-- a register for whole descr -- vulnerable to oarcol
if(a.n«. Oooto 112° ; z = z + 1
ty(z)=aty; dn(z)=adn; daCz)=ada: dz(?)=adz; dy(z)=ady; a^to 1^n
aty=ty(z>; adn=dn(z); ada=da(7>; adz=dz(z); ady=riy(z); a=f
qoto 2CO
- - breoister for whole descr - - vulnerable to narcol
i f (a.ne.f )qoto 1 1 3 n z = z-M
ty(z)=bty; dn(z)=bdn da(z)=bda; dz(z)=bdz; dyCz)=hriy; qoto 1^ n
bty=ty(z); bdn = dn(z) bda = dc»(z); bdz = dz(z); bdv = dy(z); a = f
note ?00

-- (durrp)all H umps/ (n; duT)soTe durrns/ ( = riu fn p)off
dlv = u ; u~zu ; if(a.np.f)dlv- r> ; a=f ; qoto 200

- - gar b age collect - - to act print-out use =qarc
call oarcol(a*e) ; B = f '  if(e.ne.f)noto 90 P ; aoto ?00

ifCa.ec.f)read(l) (nm(i)/i = 1,z'r )
if(a.ne.f)write(1)(rrrCi),i=1/?r) ; 3=f ; noto ?HO

- - pseudo OP for all of rr e P o r y
goto 2CO  <

lur=lurd ; if(a.ne.f)lur=5 ; a=f ; ooto 200
-- access to parse subroutine

if(tyCz-3).ne.y4.or.ty(?-2).ne.y4)coto 905
i f (ty (z-1 ) .ne. v1 .or. tv(z ).ne.y1)gotc °Q5
j = da(z-3) ; k=da(z-2> ; call oa r se (irn. ( j ) ,** (k ),s ( z- 1 ) /s ( z ) )
ooto ?00

-- no ope ra t i on
goto 200

- - numerical access to any code escape
ce=s(z) ; z=z-1 ; iffce.lt.1.or.ce.ot.zh)qoto °OF ? ooto 6?0

-- exit fror> qeolab
re tu rn

- - tty (end of line) interrupt
pa(1) = l ; pz(1)=1 ; aa(xty) = 1 ; n=n ; ^ = 3? ; \ f ( c . n ^ . 1 ) k = ̂ 4
i f ( lur.eq. 5 )cal 1 pron.pt(k) ; rea d ( 1 ur , 1 5 4H, e nd= 1 940 ) t hu f
the following lines are for r-ultics b^sp and e commands
i f (bksp.eo.1 )cal 1 back?p( t bu f ,P 0) ; i f C c . eq. 1 >a = f
if(tbuf(1).ne.101.or.tbuf(?).ne.3?)noto 1?40
tbuf(?)=39 ; tbuf(80)=?9
call parser/ if unfinished line loop back to read aaain
call parse (tbuf 'fr»m*pz(1 )*n) 1 i f (nz ( 1 ) . o t . 1 20 )qo t o 1640
k = n + 48 ; az(xtv)=pz(1 ) ; i f (n ) 1 740, ̂ nn , -j UO
format (80r1 )
print/ "parse error: overflow" " qoto 1840
print/ "oarse error: ) or   "
if(lur.ne.5)write(6/154n)tb u f
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1
?
7

4
=;
6
7
f
c

1C
1 1
1 ?
13
1 4
1 S
16
17
18
1 9
?r
21
2?
?3
24
25
26
?7
2F
29
30
31
32
3?
!*4
35
36
37
3P
39
4C
41
42
43
44
45
46
47
4f
4Q
SO
51
C 2

53
54
5 5
56
57
58

skip( -----
= s k i D
op OP?
op op3
= op ! ( fiuc !
op baoo
op erase
op not P
op ou
not* (   ----

op do
op da
op do?
op do3
op dohak
op while
cp i *
op i f t hen
op i f e I se
CD i f 3
not e ( ' -   -
op part
cp bio
op I enx
cp size
op word
oo w3
oo I en
c p w5
op I i m
op .rnak all
op lenrow
op I e n c o I
op dens
op abeg
on rest
op fir
op af t
op las
op all
op none
op st a t
op int
op rea
op ck In
op nptrO
op n amo
op subs t r
op piece
op first
op last
op f i r I ine
note (  ----
op dvnrr
op twod
op di m2
noteC '-   -
op i nt g

--f i 1 P 0 ?------g I i n------1A tiav 7P    ---M

(af quo = a = s H p h fadect) Quoophd*»rl
(af 2? QUO =a =sKip h*pl«js fa dec I.)
(af 2Sauo s a =skip m = k+h-^-«' <1'=rr,^ = «?kip m - k + h k = m/fa decl)
)(* tvp 6 eq ifthen Ikup cn^rr)
(0* QUO ! )
(ouo P =decl)
(skip)
(ouo)
--loopino and conditional?------ 1 )
(of i =q/ 1=k/ =i/ 1 -of i/ rc=j/ dolu q=o^ i/)
(of i =g/ 1=k/ =i/ 1 minu = o <f i/ pc~i/ doltj c = of i/)
(of i =g/ 1 = k / =i/ 1 ninu = of i/ PC~i/ dolu q = o-f i/)
(of i =q/ =k / =i/ k minu = of i/ nc = i/ dolu c = of i/)
(of i=o/ -1=k/1=i/ k minu=of i/ PC=J/ dolu 0=0^ i/)
(of i =k/ n =of i/ «->c~i/ skip skip pc = i/ whi? k=of i/)
(3 ifju skip * 1 * skip)
(? ifju skip T " )
(2 if ju "1 skin)
(push 0«5e 4if ju "s^ip ski 1?! ^ifiu skip^skioT ?kio skip*)
--descr oos   ---- )
(af b&o * plus Irinusb*"! " plus 1^iou = -f ip/ fa)
(af bea * 1minu " = ̂  tirs nlu«; = be<- k plus lTinu=^in^ fs)
(beg = j* fin i minu 1 pins'*
( * lenx o n lv)
(af " rrakd   fa rw^l)
(af " makd 3 fa rwpl)
(af " rnakd 4 fa rwel)
(a f " rra kd 5 fa rwe I )
(af w3 ( * dens = k/) chs 2rinu k t i r- s )
(all=a lenx=len a/)
(af * IT, a k d slip skio of f = f/ fa * ~eot)
(len(*-a) lenrow a div)
(typ 6eo 3tims 1plus)
(typ 6eq I'ti^s 4plus)
(af =a fin 1plus=beq* aben lima plus=fin/ fa)
(af beg Iminu *plus=fin/ fa)
(af ben *nlu?=beq/ fa)
(af fin * IT- inul plus-be o/ fa)
(af -a abeg=j 1plus=bea* j lim a plus= 4 in/ fa)
(fir C)
(0=dyn/ )
(1=typ/)
(2=tyr ,)
(" =a/ len a I i TI a minx-len a/)
(npt r)
(nam xchg/)
(af * part fa active?)
(af " part f a active?)
(af " fir ' fa act i v?2)
(af * las " fa active?)
(find 10 1minu=k, fir k)
--dynamic riescr oos------ 1 )
( a f not r = dyn* f a )
( /dynrr d i m2 )
(af =k^ stat=a bio k (lenrow a) fa)
--variables and arrays------ 1 )
(op !Quo(vint -2.. f?..))

I 1/



5°
*» n
61

ft?
64
65
66
* 7

f P

69
7f
71
7?
73
74
75
7r<

77
78
79
FO.
81
P?

P4

£5
86
?-7
F.f

? 9
on
91
9?
93
94
95
06
97
98
99

1PP
1H1
10?
1P7
1P4
105
1 Td
1P7
10*
1 n Q
110
11 1
11 2
1 1 3
114

11 5
116
117
11F

OP
op
op
00

op
op
op
op
OP
op
op
op
op
OP

op
op
op
op
not
CP
op
op
OP
op
not
OP

op
OP
OP

op
OP

op
op
OP

00

OD

OP

OD

OP

00

op
OD

OP

OP

CP
OP

op
CP

OD

op
not
op
cp
op
OP

OD

op
00

op
OD

real
va r
des r
i a r r i
ra r r i
i a r r
ra rr
i a r2
rar?
s t rni
st ri
s t rn
st r
str?
zdec
zd«?
x eqa
par?
a f te \
st re
t wov
d i "i? v
a c t i ve v
x v vrrv

QUO?

uot y
a s v x
avsx
aw x
ano?
anl2
+
-
*
/
+ *
r =

/ =

<
< =

>

> =

and
or
mi n
max
mod
dya v
rmst |e v
av x
aool
aol 1
s i n
cos
tan
as i n
acos
at an

( c p 'cuo(vrea -?.. P..))

(op !ouo(vdas -6.. 1 . . P.. P.. P.. P..))
(or?(aint P.. n..)Cs|{) -?|r zdec k)
(rp?(area P.. P..)("> =t) -?k zdec k)
(op?(aint P.. P. . ) ( *=k) ( ac* i ve) -?t zdec k)
(OP 3 (area P.. P..)C-k)(artive) -?k zdec k)
(op3(aint n .. P . . ) (oa r  > ) ( k i nt -?.. P.. twod) -?j Z de2 j)
(op 3 (area P.. °..)(nar?)(kint -?.. n .. twod) -?j zde? j)
(op2( tl )(" 1r'inu4div = k) -3k zdec P)
(op :> ( 1 * ) ( * =j 1riny 4div = k) -3k zdec j)
(op?C  )(" 1rinu 4 di v = k. ) (? c t i v« ) -3k ?dec P)
( o p ̂  ( ' * ) ( " =) 1rinu 4div = k)(ac t ivp) -3k zdec })
(op3(* ')(oar? Irrinu 4div = k>(kint -?.. P.. twod) -3k zde?
(rinu = w3 a* " = ler> a* xeoa)
(of i=nrrrr.-?!', z^ec " )
(a makd cnam)
(up? =of k up? =of i tims =r>f j)
--two dim var lernth arrays------ 1 )
(OP^(* *)(oar? +k-1 4Hiv=k)(kint -?.. P.. twnv) -3k zde?
(af* dynr> dirr?v fa)
(af = k dim? fir(a allfler a k p 1 u s = ) n ) fa activev)
(act? C : xvvnw)
(fir(lenrow a) xcHc vvr: h a all =C ?*)"!*)

(?? QUO)

(3T ' typ 4 U)
(xchg = h/ lenx auo2 = a/ d o ( b sui^ a cnarr. =sui1/) )
( =b/ lenx quo?~a* d o ( s i   i 1 h a cna^ - s u i 1 * ) )
( lenx auo? = a* d o ( s u i 2 sui? a cnarr =sui?*)*)
(tyn 4 It i f ( u o t y if " asvx)(uoty if avsx avvx))
(up? tvn? " asvx asvx avsx avvx svvx avsx avvx avvx)
(apl2 plus)
( ap 1 2 m i nu)
(aol? tims)
(apl? riiv )
( apl 2 pow )
( ao 12 eo )
( aol 2 ne )
(apl2 It )
(apl? le )
(apl? qt )
( anl 2 oe )
(aol? andx)
(apl? orx )
(at I? rrinx)
(apl? raxx)
(apl? modx )
(apl? (plus ?. n div) )
(apl? (=v* push tims v v tims plus sqr))
--monadic arithmetic------ 1 )
(lenx quo? = a/ do(sui1 a cnaii =sui1*»
(upty if " avx )
(up? typl * avx avx)
(apH si )
( apH co )
(apH ta )
(apl 1 asi )
(apt 1 a co )
(apll ata )



1 10
120
1?1
12?
1?3
1?4
1 ?.5
1?6
127
1 P ft
1?<?
130
131
13? 
133
134
135
136
177
138
13°
140
141
14?
143
1 44
145
146
147
14?
149
1 *) n
151
15?
153
154
155
156
157
15P
159
160
161
16?
163
164
165
166
167
1 6 S
U c
17C
171
17?
173
174
175
176
177
178

DP

CP

OD

op
Op

op
op
op
op
op
OD

op
op
not
OP

op
op
OP
not
op
op
op
OP

OP

not
OD

or
or
CP

CP

Op

OP

or
op
op
op
cr
op
op
op
op
op
op
not
op
op
cp
OP
op
op
op
op
OP
op
OP

OD

op
op
OD

op

In
I OT

ex D
abs
sort
--

crop
round
not
s i qn
i nc r
deer
flip

pi
E
true
fals
a f 'e \
ne i x
ne i 0
ne i 9
np i n
shou
e(*    
a vs n
a vvr>
FOV

iiove
active
X VVfT'

active?
x v vm?
ze ro
blank
cat
I
ca t sp
catl
cat?
ckcat
i nser tn
insert
A f 'e v
iota
i ot n
a loh
ac ross
sum
de r i v
i nten
reverse
rotate
random
randoml
rand
r an I et t
find
find?
f i nx2

( ar> 1 1 I oox )
( a n 1 1 I 1 0 x )
(apH ex )
( a P 1 1 a b )
(apl 1 sqr )
(apM chs )
( a p 1 1 fix )
(apH rnd )
(apM notx)
(apM siq )
(pc=k/ " 1olus k=nc/ =*/)
(pc=k/ * 1minu k=pc/ ="/)
(nc-k/ " " k=PC/ ="/ ="/)
--arithmetic constants------ 1 ) 
(3.1415926)
( ? . 7 1 ?. ? p 1 r )
(1 )
(P)
--missing data OPS------')
(urr> od=k/ C = uy e s = uno1 =uno ?/ "=u -Tic r< / *=unew
(nei x 1 0)
(ne i x 1 usvrr)
(neix ? usym)
( ' yes no1 nr?' is/ m r part 3 ° 1 4 3 i

( =b/ lenx b x c K i dc(
(xcho lpnx = k/ xc^n lenx k nrinx=o -f h do(su
( " typ4lt i^vsrvvn-)
( * xchc typ 4 It if vsr* vv^)
(act 7 C : xvvm)
(all xchn v v P; = a h = I e n e / ma^H cnair)
(act3 C : xvvn?)
(xchc WIT)
(mov 0)
(nov 3?)
(ckcat fin = k/ rest "cat? vvn< ^akd = a k
(ckcat fin=k/ rest "cat? vvm makd=a k
(cat     cat ')
(typl catlx . .) op ca t 1 x ( str sca=? crs t r
( tynl strsca . .)
(catl abeg=of j/ nam=k 2?calr eo k xc^
(" push=sc rst r3/ fir (*=k) cat " cat (scr
(insertn (" findn ( " : 1 ) * =k/) k *)
--misc array OPS---   - )
( I enx do ( i =su i 1 / ) )
(Ipnx * =a/ do(a i tims =sui1/))
(lenx do(i 1ninu ?6modx 97p 1 us- sui 1 / ) )
(lenx = j/ oush:1 nuo = a/? i d rj ( s u i ? a cnarr
(across plus)
(push:1=a/ lenx ? xchg do(a sui?=a minu c
( 0=a/ lenx do(a sui? olus =
( I enx + 1 =k/2do ( sui 1 k i=j minu=i/sui? xchq
(* - 1=j/ lenx=k do(sui? i=h j plus k mod
(ranseed 734593modx 1777tin»s 5 24^ R7 P ( us - r
(ranseed 774593modx 1777tims 5 24? «7p I us = r
(l.*»nx d o ( ra ndo^ 2 su i 1 / ) ) intq ranseed 1 =
(lenx do(random1 ?6tims 97plus ^ i x =sui1/
(*=a/ lenx do ( suil a eq
("=a/ ~=b/ lenx 1xchg do( 7ifiu suil b ea
(*=a/ *=b/ lenx 1xcHo do( 7ifju suil b en

/ ??eval k^umo^/)

s/)

=sui 1 ) / )
ii = sui ?/)/)

h plus j minu=len a/ cr
h plus j minu=len a/ cr

)

en orx ifthen (=scrstr)
str3 aft k))

. ) only)

hs = su i 1 / ) )
a =sui1/))
=sui?/ j=i/=sui1/))
x 1plus=i/ =sui1/ h=i,)
anse ed 1 OOmod x )
anseed 1 OOrOmodx /1 POOP.
ranseed/
) )
Sifju )G3drc
^ifju suil a ne)0"] drc
*ifju suil a eo) 0 !1 drc



1*7

1 P o
1 or

152 
19? 
1 r'A

1P7 
1 c P
1 cc

2P1

2T3

205
206 
?D7

2H9
2m

21 2 
213 
21 A
21 s;
216
217
218
219
?2P 
221 
2??

2?A 
225 
2?6 
2?7 
228

23H

23^ 
2?A
235
236
237 
23P

op
op
OP

OP

op

op

not
op
OP

OP

op
op
op
C 0

cp
Cp

cp
cp
op
OP

op
OP

CP

c o
op
OP

OP

op
op
OP

OP

rot
op
CP

op
op
not
OP

op
OD
CO

op
op
op
OP

op
op
OP

OP
OP
OP
op
op
op
op
OD

f i ndp
label
oot r
c k *»c t 0
  

%

t |e \
read
r eadv
write
r eadt
r ? a d t v
wr i t e t
rewind
r ew
»nd f i I e
en f
c heck i o
r I i ne
on°n
open2
close
detach
f i lex
f i Ie1
f i le
f i le
trash
unt rash
a A
v f mt

( i_
C
:
star
s t a rdyn

( i-
sysc
sy sd
me
myname
xqm
xt y
zn
zn
z
mpt r
rr
lur
ncy c
ndec
i t e r
n 1 oc
gbeg
lurd
umod

("=s/ " = t / lenx ixchg HodSifju k-1=k Heo Pifju suil a ne)D
(skip)
(calr F a k d find? (nptrO label) nntr ckeoto = p c / )
(nush Cea ifthenf'ootol 1 error in '!(?*calr nnstr) is/ rset
(anpflag if(C=aTpflaq/ scriar)

(1=anpflag/ w h i I e ( * a"rflac)(i=len scriar/ =scri
(anofl if(0-ampfi/ arrpf?-1 if scrrrr ( s c r ra r = s c r i a r ) )

(1=ampf1-a"»pf2/ while(" a n P f 1 )
(i = len srrrar/ typ a^nf? "  a xx = ampf 2/ =scrrar:i/) )

intq anipflao r)=?^rflan/ into arofl intg amof? 0 = anpf
--input/output------' )
( * " 1 io checkio)
(" vfrt 1 io ch«ckio)
(" " 1 =io checkio)
(" " 5 io checkio)
(" v f r, t 5 io checkio)
(" * f =io checkio)
(" 13 rrops)
(rewind 1)
(" 1A rr ops)
(**ndf i le 1 )
(=eo f if3 ('io ^rror'is/) . ('end of file'is/)) into eof
(read (scrstr fir SH) 94 is)
(exec 'io ooen filed si')
(exec 'io open filePI ? o i ' )
(exec 'if Conened filePn -then "io close ^ileHI"')
(exec 'if [attached file r n -then "io detach file n 1 MI )
(pxec(null I 'io attach fil«0i vfile. ' I '))
('please use ''file 1 ' operator now 1 is/)
(rew close detach fil^x " open)
( * i I e x (of"))
(exec *fo o l_ t ra ? h ' )
(exec ' co ' )
( ' (20aA) ')
(' (v) ')
--subsc ript inc------' )
(af eval fa typ r rwel rwel dyn n )
(af " fa typP rwel rwel dynP)
(dynm s t a rdyn 0 )
(/ af 0=dyn/ f ifthen(xchq=a vsm/ a))
--window into sy s t en------ ' )
(3*1 fren> 1 *ninu)
(=calr)
( calr)
(calr nrrstr)
(?^A mei^)
(75C rrefr)
(353 rr.er)
( 7 5A fren»)
(36S iT-er)
(367 men)
(367 ir-eir)
(36P mem)
(37A mem)
(3F5 re n.)
(3P6 rem)
(3£7 mem)
(388 mem)
(389 mem)
(3911 mem)

m dro



2A1

2A5 

2A9
? r n 

251 
252
2 C 3
?5A
25 ̂
256
257
25P
259
260
26 1
26?
263
?( A
265
266
267
268
2^c
27P *
271
27?
273
27A
275
27^
277
27?
279
2PO
2P1
2P2
2°3
?PA
2F 5
??6
2P7
2 p f
289
290
291
29?
293
294
?9S
296
297
298

or; 
OP 
CP 
oc 
OP 
op 
op 
op 
op 
op 
op 
op 
op 
op
OP
op
op
OD

CP
OP

op
not
OR

op
rp
Op

op
OP
Op

op
OP

op
op
OP
op
op
op
CP
op
op
op
on
cp
OP

OP
c p
op
op
op
op
OP

op
= op
= op
OP

op
op
op
op
OD

u s y r .1 
us y n i

unew 
uy es

uno2 
ude f 
ec i ? 
ed i s 
eoi s 
ez i s 
ent r 
enon
eni n
nc
n c x
r? t k
i n s t
f o u r h
sa i
e(  ----
mm
r mm
I mm
mt t y
tbuf
c enu
7 ( i rr
cet c
C a
pn
pa
p?
f f
qo
hh
i i
j 1
kk
ty
dn
da
dz
dy
s
R
nt»
name
nam2
mms t r
nms t r
mm s t r
nms t r

(usyn)

(3916 mem) 
(7917 mem)

(393A mem) 

(7936 mem)
( ^
( n
( n
( 6

938
eye
eye
= z )

( QU i

mer
ncy

= n cy

ns t :

)
2
C f

1 2

mi
)

,
( " move ' 1 ? 3A
( a

(1(  >
( 7

( a
( a
( a
( a
( a
( a
(a
( a
(a
(a
( a
(a
(a
( a
( a
( a
(a
(a
( a
(a

f f in + 3
arrays
gu
ou
pu

f
f
f
f
f
 f

f
f
f
f
f
f
 f
f
f
f
f
f
f
f

ts)
ts)
ts)
rr,T
mm
rr "
fr "!

mrr
mm
mm
TT

mm
n- m
mm
mm
rr rr:
mm
r rr
mm
rrm
mm
mm
IT m

/A
of

P*
pa
pa
pa
pa
pa
P?
pa
pa
pa
pa
pa
pa
pa
pa
pa
pa
pa
pa
ra

= k
t

r t
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt
rt

fix u^ef=urr. od,)

n u 2 nr

1 X X X X *

1 / au
f rr a \ r!
he sy s

1
i ?1

i nu i

)
feu rh
5= be

t er --

1 2°
O "j

s

  
»

r

f
f

* ncyc=ncv?,) intq ncy?

7)

/ k=fin, fa active?)

?)
a) str r>uf ?n

. I * . ' o «

3^ 1
3M
AM
A A1

10
An
AO
AO

f
f
f
f

a )
a )
*) iarr ca? AO
a) iarr on? AO

A C;1 AP fa) iarrpa?A?
521
561
6°1
6A1
6P1
7?1
761
8f1
PA1
P?1
9?1
°61

AO
AP
AO
AO
AO
AO
AO
AO
AO
AO
AO
AO

f
f
f
f

a) iarr nz? AH
a)
a )
a )

fa)
f
f
f
f

a )
a )
a )
a )

fa)
f
f
a )
a)

(dy)
(dy 5
( a
(a
( a
( =
( =

f
f
f =
3'
j'

= t yp
n m
nrr
k/ s
af I
nm : j

f )
na r t
dy nm
ta
mm

t:
p

mms

1 O r'1
nar-2

k = j /
art ( j
tr)

Qf-n

fa)
1 mms
?pl us

f

t

a )

r fa)
Atims 7rninu)(mm.ri 1plus"1) fa)

( Amops )
/ 7 mops )

" ( u g
aa
az
e""sg
ems i
rmerr

(a
(a
(a
( a
( a

f
f
f
f
f

of q
rrm
mm
I mm
mm
rrm

u
pa
pa

no
rt
rt

pa rt
pa
pa

rt
rt

t r nms t r )
19P1
?801
156«1
3921
mpt r

°00
900
AO
10

( zm rr

fa)
f
f
f

a )
a)
a)
 ninu 1 nluO fa)



<*  "»
7pf

301
3P?
3P3
3 r'4
3^5
3: 6
3 n 7
70 P

3P°
31 P
311
31 ?
313
31 4
31 5
31 6
317
31 P
319
3?C
3 ?1
3??
3?3
3?4
3?5
3?6
3?7
3?£
3?o
7, 7 r
331
33?
333
334
335
336
337
338
33.9
34 P
341
34?
343
34A
345
346
347
34P
349
350
351
35?
353
354
355
356
357
35P

nor
OP
CP
op
op
op
OP

op
op
op
op
OP
op
op
OP

OP

op
op
OP
op
op
op
op
on
op
op
op
OP

op
OP

OP

op
op
op
OP
op
op
OP

op
op
op
op
cp
op
op
op
op
OP
op
OP
op
op
op
OP

op
op

op
op

" \ " "

nl t
t i c
t i en
ba r
barn
pl ot
tolot
tick
tt i ck
ba r r
t ba r r
p 1 ot xy
pl tn
pl t c
p I t x y n
p 1 1 xyc
Pt
pl t xy
Pt xy
paqe
rep ro
dly
ddd
esc
e«r co I on
tvltr
f ? re
hi lo
p Im x
p I mv
plmO
P I m
vert
horz
scuare
t vpoo I
i tune
tune
tvse
west
east
sout h
nor t r
pane I
p a n u p
bot
bot3
norm
f r ame
f ramt
gen I i ne
pit I tsq
play
line
fly

go
turn

--rra pries------* '

( 1 xchq 1 9 mops only)
(P xchq 4 9 mops only)
( * xcho 4 9 mops only)
(P xchq 5 9 mops onlv)
(" xcha 5 9 mops only)
( " plm pit fr amn )
( * plm pit frame)
(" pin tic fr amn )
( " pin tic f r ame )
( * plrr bar framn)
( " plrr bar frame)
(" plmx " plmy nltxy frann)
( lenxdo( i sui? istrnum tvltr))
(~=a/lenxdo( i sui? a tvltr))
( lenx do(sui? sui? i strnu-r tvltr))
( ~ = a / lenx do(sui? sui? a tvltr))
(1 x c r p ? °mops xchq)
( 1 Omops )
( ? Omops )
(.5 .5 P. ?7 1?? move 'ep f tvltr dly)
(.* .5 " tvltr T d c dlv)
('   6C do is/)
(     " do is/)
(.5 .5     cat * tvltr)
(esc  : ' )
( 7mops )
(Props)
( 5 m o p s )
(hilo =x7/ =xa/)
(hilo = y z / = y a / )
( 1 = x a / len x = xz/ plmy)
(plmO yz-ya*.1=a +y?=y?/ ya-a=ya/)
(ya+yz/2. push */2.=a plus=yz/ a ninu=ya/)
(xa+xz/2. rush */?.=a plus=xz/ a rrinu=xa/)
(yz-ya xz-xa maxx=b, vert b horz b)
(af rrrr part 3953 8 fa)
(af irm part 3961 3P fa)
(af rmm part 3961 30 fa)
(305? mem)
(tvpool:1) OP xa(tvpocl:1)
(tvpool:?) op xz(tvpool:?)
(tvpool:3) OP ya(tvpool: 7 )
(tvpool:4) op yz(tvpool:4)
(" + .05 =tvpool:7/ " - ,H5 =tvpool:F/)
(" =tvpool:5^ " =tvpool:6/)
(panel 0 .49) OP tor (panel .^1 1)
(panel C .3P) or rrid3(panel .35 ,^ q ) or tor'(panel .70 1)
(panel 0 1 )
(af f if framn framt) or fr(frarrn)
(0 mor2 1) OP framn(1 rror? 1 )
(flot=b/ flot=a/ " lenx do(a i tins b olus=sui1/))
(Itsq genline * xa a*xa+b x? a*x?+b line)
(P = thet a = x loc =y loc / R -10°- 100 -inn 100 R = first tvpool 4,)
(=yvec:2/ =xvec:2/ =yvec:1/ =xvec:1/ xvec yvec oltxy)
(xloc vloc sin t re ta* ( "=b ) +x I oc=x I oc

cos theta* b +y 1 oc=y I oc)
(fly " line)
(* * pi / 18P + theta =theta/)
var xloc var vine var theta r*rr xvec ? rarr wee 2



35° 
36C 
361 
36? 
363 
3^4 
365 
366 
7 67 
3 f F 
369 
37H 
371 
37?
373
374
375
7 76
377
378
379
380
381
38?
3*3
384
385
386
387
388
3f °
390
301
392
393
394
395
306
397
398.
309
400 
401
402
403
404
405
406
407
408
4P9
410
41 1
41?
413
41 4
41 5
416
417
418

or 
op 
not 
str 
i nt 
op

OP 
op 
op 
op 
op 
op 
not
op
op
OP
op
op
OD

OP
OP
op
op
OD

op
op
CP

cp
op

f^p
OP
op
op
OP
not
i ar
ra r
OP
i ar
not 
not
= op
= OP

-op

= OP

op
op
s op
= op
= OP
= op
op
op

-1 *
op
OD
op

S T A »' 
CPOS t ar 
e(  -   
? ppspa 
q ppx z 
pee ra se

pnput 
ppy 
p p s h c w 
PPP lot
PD

prs i ze
e \
ck
adr
sho
i sn
ns I o
nops
wi pe
mine?
mine
xop
xopno i s
xopx
strop
s t rquo
st r sea
s t r num

s t r I e t
s t rvec
st rdes
s t r s t r
nu^ f mt
e( '    
r sc r i a
r sc r ra
nul I
r one i
e( t    
e ( =op
estk
enam
enair

edec
edecead
i nstead
«»t yp
ei dx
ex up
em i s
edyn
ec at
dump

esav
edsp
edsp2

(108 do 
(3 do(c
--print 
ce 10 3 

i nt q D 
( rrc ha r 
ppchar 
(=ppar 
( ppa r Co 
(ppsoa c 
C plr 
C plrr 
(=str2
--op ex
( a a : n p t
( o u o r. a
( " nms t
(nam= j /

( q o 16 
I ay tu 
er plo 
0 st 
py z i 
: 2=ppc 
: 1 mov 
I enx p 
f n-s 
e iz°* 
ppe ra 
ppe ra 

ppspac 
a m i n a t
r if3
m= j / a
r I enx
sho j

( H = j f nrr I enx
( aa zn
(aa zn
(qbeq=k
(nbeq=k
(x opnoi
(aaC'-a
( s c r s t r
(quo s I
(uo 1 0
(typ 31
( t yp = j f
b ab 1

( = n u r s c
(typ 61
(nam= j *
( = b/ sc
( ' ( f 26.
--sc rat
r SO
r 50
(s c r st r
1 rar
--er ror 
ectl (
( edsp
( edsp
(af f

do( su
do( su

/ aa

t u rn (
r n ( 6 0 +
t _

i ) 
t

r p n c h a r 
nt q ppch 
h/ I en ro 
e ppspa ce 
px z minx 
outh/n<?rii

se ppput 
se ppnut 
e    )

ion
 hard
a : i is
? P m i n

)
do ( su

i 1 n e a
i 1 r> e a

?n
f aa null zn
s cuo
namo =

7 none
i P nul
0 of

t if s
f lot =

ma x x I

i s )
k ] if 7,

I   OD

1 WM I
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op
op
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op
op
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op
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op
op
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c p t a t (cetmul ( *> x *» c ( * . 1 ' 1") » y «* c ' c o ' ) ) 
F (exer ( ' F qlin ' 1 ' ) ) 
qlin (exec 'ted -pn >udd>Geolab>jHprriot>qlin')
e ( ' --   --data-base-ops------' ) 
dbops (11 mons ) 
mm PI (2P moos)
grab (af * * fa mnm)
iseg f a f onei dynm isendyn f?)
rse? (af oner dynm rs or»dvn fa)
isegdyn(af =k// f if( = onei:1 onei k =mTin/ ) ( one i k mmn/ or»ei:1))
rsegdyn(af = k / / f if(=o«"»er:1"oner k -mmf/)(oner k mirf , oner;1))
ranlook('sensor name: ' cat sennam is* ? 1 moos)
dat (12 mops)
yr (3°91 men) 7 R = y r
) I (399? rrern) 001-j I
iv (3993 mem) 144n=i v
invl (3993 mem)
o I o o (af fa first scriar 10 1 fa mrr'n)
xhottle(ckbottle *, yr jl iv 0 100^00 1 usyn-i P 0 ^ )
ckbot 1 1 e ( i seg : 1 Pne iftHen

('error: bottle already initialized* is r«;?t))
i Hot t 1 e ( xbot t 1 e 1 =mmp/)
r bot t I e ( x bot t I e ? = scriar:f/ u?yr> i nt = ̂ c r i ar : 7 / 1 =-nmm/)
pounce (exec(null I 'in * I " I ' nl.dbop -force'))
sens ( a f f if( = sennam ^ounc^rfil* non n Mirnarr' l > l l?;ennaw))

(sennam)) str s a nnar ^0
sen ("=sens/ )
dir (" =dirnarr/) str ^irnam »P str rfile .C.P
lookat (" = sens/ " = yr^ * = il/ " = i v / )
'>udd>Geolab>JHerriot>ti ltdata'

e ('------teachina-ops------' )
course (file 'course' course? 4P *oV* i«;/ mark)
course?(str2 ctext ("=clen) 1 6P cetccur) intq clen intq lesson
oet cour (c I en*? do(read LINE '("Orl) 1 mov*» (ct*»xt stat bio i PO)))
teacher(' 'is/ *=lesson/ =op trptfxteach 140ce)) iarr LI^ P *Q
resume (teacher lesson)
teach ('ceolab course 1 is/

'vou will qet a ? line instruction tH«»n a ""'>" to practice'is/
'say "graduate" to exit/ "resume" to resuT'e'is/ teacher 1)

xteach (lesson clen le i f t hen ( c tex t : 1 esson is/) ckorad)
ckgrad ( lesson+1 =les son>c len ifthen reatrpt)
qraduat e ( ' vou graduate* is/ rentrnt)
reqtrpt (- 1 40=a a Cnp t r 0 trptD/)
e('------lbl compatable ops------ 1 )
i sx (f lot is)
is2 (~a is/is a)
iz (lenx null xchq rio(cat ' ' cat sui2) is/)
iz2 ( = b/ lencol b HO (b:i i <; t ) )
iz9 (=b/ lencol b dobakChri is/))
istk (' ' z-1-" z-3 d a (cat (s:i) cat ' ') is)
arr (* =j/ op?(aint 0.. P..) \ -? j minu=w3 a/ j=len a/)
count (iota)
t r ade (xchq)
memsize(353 mem)
qa r co I (garc )
vacuum (1 io checkio)
e ( '------t emp ops------')
fact (1 * do(i tims))
priities (2 = pr:1/ 1=k/ 3"dc(i pcbeck i f e I s* ( i =pr C k 1 p I us s k 3 / ) ) p r fir k)
pcheck (=)/ 0 of k do(j pr subi modx Oeq orx))



539 CP i?prime( = j* 0 2 j sqr fix H r (j i rrodx r'  e c- orx)if'no* 'prime'is*)
5 4 ( op rr.sq ('this is a messaqe')
541 op pcur (page bot p(.ot(sin(rarr cur 1 P n ictn .5)))
54? i a r r n 5 i o t a * 1 0 rarrx(5) r a r r y 5 v a r v d * s c w
543 note('------go neolab------')
544 op jwh (quiet 3 = precision, prsize 4 ?P w a r k )
545 = o p init (*qeolab? -- 16 ^ay 7?' is r s e t ) Tgrk 1 = I u r d * norm init

qeclab>parse.fortran..........Nay 17, 19?°....1 C :57

1 c-----p a r s e----- n 1 may 7 p -----

2 subroutine parse(l/w,o*r>p)
3 c parameters arr l=frorr~^Pr1 w = t o n-otr-into-w Do = oaren-otr
4 integer
5 equivalence (vv/ww)
6 p=0 ; a=1 ; zw=4Q
7 1 o = t v(p , I )
T 11 1=0 ; k=^ ; s = 1 ; r=-1h ; lastn=p ," noto(4<

11 o=c+1 »" w(c)=i*s ; onto 11
12 ^ r=i ; i=n ; f=i
13 17 g=ty(p/l) ; qoto(33 , ? 7 /73*33,43 , 31 , 7 7 )i
14 ? T iri*ir + i(p)-AS ; f = f * 1n ; onto 1^
15 33 q = o+1 " w(q) = lookup(4hk»*ea,4) ^ rj = q+1 / w
16 q = q+1 / w (q ) s w w t if(lastp'*- 1.nf> .p)ooto 11
17 a = q-2;c = 1h. ;k=1 ; a o t c 17
1 P 4' q = n+1 /" w(a) = (r + i/f)*s ; coto 1
19 4 j = (k + 7)/4; c (j> = H. ;k = H-1;if(k.qt.zw)k = ?w;i
20
21 5
2? g = ty (PX I) ;
23 6 if(I(p).eq.37)goto 2 r n
24 k=1 ; call bits(c*k*I(p)*4*.true.) 1 q=ty(p*l)
?5 7 q = q-H
26 17 w(q)=Iookup(c/k)
27 37 if(c.ne.1h()goto 47
28 47 if(c.ne.1h))goto 57
29 i =par(pp)

pp=pp+1 ; q~o+1 t par(pp)=c ; qoto 11
i f(op. le.H)qoto 99
pp~pp-1 ; w(i)=i-q-1 t qoto 11

30 c  strings-- 'abed' becomes ' -3 4 abed
31 57 if(c.ne. MI ")noto 11 ; o=o+3 ; k=0

33 if(g.eq.7)goto 99 ; if(I(p).ne.79)ooto Q 7
74 if(l(p + 1).ne.39)coto 77 ; n=p-fi
35 87 k=k + 1 ; call bits(w(c) ,V, I (p ) ,4 , . true. ) ; g = tv(p,l) ; qcto 67
36 77 w(q-2)=-(j+3) ; w(q-1)=k ; o = q-fi ; goto 1
37 c - - e n d - -
3 p 99 pp=-1
39 8 return
4P c --niinus--(must be <blank>-<number>)--
41 o if(k.ne.1)goto 7 ; if(o.It.3)goto 1°
42 n 1 =p ; p = p-3 ; rr2=ty(o,l) ; p = n 1 ; i f ( T? . I e . 2 ) no t o 7
43 19 i=0; s=-i; if(c(1).eq.1h-)goto(7, ?,7,7,t,7, 7)a
44 aoto 7
A5 200 g=ty(p*l) ; if(q.eq.7)qoto B ; if(I(p).eq.37)goto 1
46 goto 200
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c--    t y
c 1=let

i nt egp
i n t e q e

c ------ 
c b ! "

data t
A, 3, 3,
7 , 1 , 1 ,
3,1,1,

c A F;
c ' a b
c ------

P=0+1

k = I ( p )
tv = t (k

3 t y = 3
7 ty = 7

end

. qeo I ab>t i

s u b r o u
i nt ege
log i ca
if (ty.
m= (n-1
j *w (m )

1 b = k
? w (m )=w
3 if(rw)
A w (n) =b

end

. geol ab> I o

c      I o

-----type function called by pa r se--- --1 7 dec 77-----
? = n u m 3 = noble A = b I a n k S=. 6 = bonding 7=fin

r ^unction t v ( p, I )
r c,l (1)*t (O'O

H * I t   ()* + ,-./ ^1? 7; ^SA7 P Q : ;< = > >
/
3,3,^,7»,3, ^,3,6, 7 ,^,6,5,6, ?,?,2,^,?,?,2, 7 , ?,?, 7.,3,^,^,^,3,
1,1,1,1*1* 1*1*1,1,1,1,1*1* 1*1*1*1*1*1*1*1* 1*1*1*^*3*^*3,1,
1,1,1*1*1, 1,1*1,1,1,1,1,1, 1,1,1,1,1,1,1,1, 1*1,1, 3*3, 7 ,3*3/
C H F F G H I J K L f- N 0 POTSTUVV' X V 7 T V 1 "
c d «» f c hiiklf^no parstuvw xy? <TI>"'pad

if(p.at.°r5c:o^o 7
if (k. It .3?.or.k.at .1?7)o?to 3

-31) return
return
return

tine bi t s ( w,n, b* t y* rw)
r w ( 1 ) *n*b* t y*p* j * k *has
1 rw
ne.A)qoto3;bas=^1?
)/ty + 1 ; p = bas**(«**ty-n)
/o ; k=mod(i*bas) ; if(rw)coto ?

/ return
(m)+(b-k)*p ; return
qotoA ; b=w(n) ; return

; return

o k u p-----arbitrary Ifn names-----1B dec 77-----
? function lookup(na <*e,nchar)
3
t*
5
6
7
R

int
int

eqer name(1 )*nchar,nc,nw,n,hash,h
eQer mrr. ,nm,aa,m,rn,ndec,i ter,nloo

common /gl_state$/mm(35n),z1 (3) ,zn,z?(6) ,

ccomnute

fr.1(6),m,m?(1?),r3(5),ndec,iter,nloo, fnA(13),
stacks(60n)*nm(000)*aa (000)

nun»words = nw and hash constant



0 nc = nchqr ; rw=(nc-»- 7; )/ /* I n1=n?rr. p(1) ; n I 00= n I 00 +1
1H hash=(n1/2 t; 6)*?^ ; if(nc. 11.°)noto *
11 c search "for match -- roerr is <takotr> <len> <name14> <n*rrp^°> etc
1 ? dc 2 i=1/20 ; h=mod(hash+i/2n)+1 ; iter=iter+1
13 n=nm(h);if(n.ea.C)qoto4
1^ if(mm(n+?).ne.n1)roto 2 / if(mm(n+1).ne.nc)qoto 2
15 c -if nw = 1 t h f» n w° h a v f» a match otherwise check further
1 f< lookun=h ; if(nw.<»a.^return
17 H 0 1 j=2/nw ; k=n+j+1 ; if(irm(k).ne.na»?'e(j))qoto ?
1^ 1 cont i nue
1° c -nar^e rratches completely, incl lenoth so lookup
? r return
?1 ? continue
?? cno »*atch found -- enter ns^e into name table
2 .T q 0 t O 4
^4 cif initiali?ation by set'ne'n nchar wa«; n^qativp
?5 ' nc=-nchar ; nw=(nc+ 7 >/4
?6 clook for an ercpty slot in name table (n'*(h)= n )
? 7 4 do 5 i = 1 * 7 n ; h = moH(^-ash-«-i / 2p) >*p 1 ; itpr=iter*1
?? if(nm(h).le,0)(ioton
? 9 5 cont i nue
3P cno empty slots available -- name table full
7 1 print/ "name table full -- abort" /* stoo
3? cenpty slot found -- enter na^e into name table there
7 3 6 nrr(h)=m ; mrri(r)=h ; mn("% -»-1) = nc ' nriec = ndec-»-1
34 do7 j=1/nw ; k s n + i + 1
35 7 mm(^)=name(j)
^6 m = k-H /* lookup = h ; return
7 7 end

geolab>moreODS.fortran..........Pay 17/ 1978

1 C-----IT1 o r e o p S-----OO nay 7p-----
2 subroutine moreops ( cmd/ i er r )
3 integercrrd
4 c -declarations for vvm
5 integer begO/beql /denP/ denl / tyO/ t y1 / i word/ i ge t f i put
<S real rword
7 c -declarations for plotting routines
F, real x xx ( 201 ) ,vvv ( 2Q1 ) ,x xt (8C1 ) , yvt (? n 1 )
r logical x I e t f xi nt / xnuT/y I e t * y i nt /ynum, xy let / xynum^ xy^y x /boo I

10 integer dyr/djl/div/dfn/rilfr^dty/
11 c --o l-i dent i f i er §---------
12 integer
1 7 mrr/tbuf/cena/cenu/
14 zc/zh/zfr. /zn/2r/2S^zu/zy/?z/
15 c/d*p/l/z/S2/m/lur/u/ptr/adr*c
16 bksp/nptr/iter/nloo/gbeg/lurd*
17 y/y1/y2/y3/y4/y5/y^/yy

19 u^od/uyes ̂ unol / uno?^ emsq/
2f ca/pn/Da/pz/ff/gg/hh/ii/jj/Hr
21 ty/dn,da*dz/dy/s(40),
22 nm/aa/az^
23 rmem
24 real r(40)*rz/r1,r2*h*usyir:,unew



?5 integer a/e/t/f
2 f- i n t  " q e r xuo/xlp/xqrr/xcl/xty/ju(?Or)/iv(A n )
? 7 integer q1*a.?,i1,i?,j1,j?,M/ir?,n1,n?
? f   integer gpool/ctunp/tvse,yr,jl,iv
? 9 c -- CCi nr:C, n --qi- n, er,----..-------_----------_---__,.-----_---------
? ~' c m-n zc c ca f f ty nrr aa a z c * n a urirer end
7 i coom 0351 n?6i OA01 P56i n? n i 1001 1001 ?pn i 3?m 3*5 11 AOPI irnno
7 ? common /ql_state*/
37- frrr M ?P),tbuf
? A zc*zh
7 5 c/ri/p
7 6 a/p/t/f/bksp/nptr,iter/nlop/aber/lurd/rrr?d(11)/
7 7 ca(An), P n(AO),pa(A rO,pz(Ar),
7 -Q f f (AP),qg(AP),hh(Ar>,i i (4P), j j ( ^ 0 ) / kk (^H) ,

ufod/usym/unpw/uyes/uno1*uro?/urad(£)/

A 7 c-- c omrron-- 1 vpoo I -^-tvtunc ----
AP corpron /tvpool/ ipool(P) 
A9
50 c --

51 common
5? eauivalencc (dy r/

5A equivalence (xup/cenu( 5))/(xlo/c enu( 3))/(r 
55 (dy/s)/(xcl/CPnu(1A9))/(xtv /

57 c--end-cf~gl-c'eclarations--------------------
c ? equivalence (iword/rword)
50 c--branch to particular ce-------------------
6C ierr=0
61 goto(998/ 1 , 2, 3, 4, 5, 6, 7, 3, 9,1T,
6? 11/1?^1^/1A^1 5/16^17^1 P,,19,?n,

6A 900 -jerrsl ; return
65 99? print/ "moreops -- DO may 7?" ; return
66 c -- vvnr! -----------------------------------   -

67 ccalc min number of elements to wove
6P- 1 begG = da(z) ; beg1=da(z-1)
C ° lenG = dz(z)-beqO-»-1 ; Ien1=dz(z-1>-b»nl4l ; n = r. in(l»nO/
7P cmove either wbcle or quarter words/ denT /^en1 =1 / A
71 tyC=tyCz) ; denn=yy(tyH) ; ty1=ty(z-1) ; rien1-yy(tyD
7? cadjust begO/begl for countirq thru m«?mory
7? beoO = beqr!-denP /" bea1=bec1-den1
7A cdo the move
75 hh(d)=n ; if(n.lt.1)retum
76 do 101 i=1/n ; i get =beqO-»-i ; i ou t = beni + i
77 i f (denO. eq. 1 ) i word=mm ( i qe t )
7P ifCtvD . eq . 5 . a nd. tv1 . ne . 5 ) i word= rwo rd
7$ i f (denC.ne.1 )c al I bi t s (frm, i qe t/ i wor d* denO^ . f 3 i s«? . )
?, 0 i f ( denl . ne . 1 ) c a I I bi t s ( mm , \ nu t / i wor d/ den 1 / . t r ue . )
r 1 i f ( t y 0 .ne.5.and.ty1.ecj.5>rword=iword
8? i f (denl . eq. 1 )mm( i put )=i wo rd
83 101 continue
P,A return



F 5 C -- V «;^_________________________--

Pf 2 bec1=rta (z-1 ) ; n = dz (z-1 )-b*»
F7 tyP=ty(z) ; ty1=ty(z-1)
FF bed =b#»p1 -denl ; i f ( P. I t . 1 > retu rn
F9 iword=s(?)
°C if(tv0.eq.2.and.tv1.n».5)iwor'-J =: rword
°1 if(ty0.ne.2.and.ty1.*»c,^)rword = iworri
°? do 20H? i=1,n ; i put = bro 1 + i
93 if(den1.ne.1)call r»its(»"fn,inut,iw
°'« if(den1.eq.1)mr(iout)=iword
$5 2C02 continue
96 return
97 c--n*ns t r/ mm str--------- ----------------------

09 3 continue
or A iword=s(z) ; if(tv(z).eo.2)iword = rworr:

n=iword ; .1 f ( t y ( ? > . <i t . ^ > r e turn
i f ( cmd. eq. 4 ) qot o 41
if(n.lt.1.or.n.qt.zn)return ? n = n n- ( n ) 

41 tv(z) = y6 ; dn(z) = xqrr. ; Ha ( z ) = ( n + 7 1 * 4 ; d z (z ) = d* (2 ) +wm ( n + 1 ) - 1
dy(z)=0 ; k=mrr(n) ; i f ( k . I t . 1 . o r . * . a t . zn )oo t o 49
if(nf!>(k).eq.n)return 

1CY A<3 dz(z)=da(2) ; return
107 c   Hilo    ----    ---      -   -.-----   ..
108 5 if (ty (2) . I t.yA)qoto 
1C9

111 xlet = ty(z).eq.yf ; xnurr = ty(?).ne.y6 ; x int = ty(z).n».yS
11? do 53 i=1,tenO ; j = i -H
113 i f ( x I e t ) ca I I b i t s (Trr> , j - 3* i wo rd*A / . f * I se . )
11£ i f ( xnur ) i wo r H=mn ( i ) ; i f ( x i n t > r wo r ^= i wo r d
115 i f (urrod. eq . H) pot c 51 J i 4 ( rword. eo . u s yrc) qo to 53
116 . 51 if(bool)goto 52 /" xH=rword /" vP=xO ; boo^.tru*1 . /* qoto 53
117 5? i f ( rword. It . xO)xC = rword /* i f ( rwo rd . qt . y n ) yP= rword
11F 5? continue
119 i f (xO. U.yO)qoto 59 ; xO=xO-.^ ; y^sx^+l
1?n 5^ r(z-H) = xO ; r(z+2)=yH ; tv(z + 1)=y2 ; tv(z*2) = y? ; z = z-»-2 ; return
121 c --p aQP ------------. ------------------  
122 6 call tvnext ; return
123 c   tvltr-   --   ---     -   -   --     -   -   -
124 7 do 10^7 i=1, 8
125 1007 ipoot (i )=gpoot(i)
126 do 2007 i=1,30
127 2CC7 itune( i )=qtune( i)
12* if (a.ne.f )i t une (1 5) ="page" ; a=f
129 cptot a character string -- form: x v strinq tvltr
130 i f (ty (z-1 ) .gt ,y3. or. tv (z-?) .at ,y3)qoto P90
131 iwcrd=s(z-2) 7 if(ty(z-?).ne.y2)rword=iwcrd ; xD=rworri
132 i word=s ( z-1 ) ; i f ( t y ( z-1 ) . np . y? ) rwo rd~ i w ord   yO=rworri
1?3 if (tv(z).eq.v6)qoto 71 ; i f ( t y ( z ) . q t . v 7 ) qot o 999
134 cptot a scalar as a one letter strina
135 iword=s(z) ; i f ( t y ( z ) . eq. y 2) i word=rwor d ; ju(1)=" "
136 if(iword.lt.0.or.iword.gt.12P)return
137 call bits(ju,1,iword/4,.true.) ; n=1 ? octo 72
13F 71 call justr ( ju/mr/da (z) ̂ dz(z) /1 ) ; n=d 7 ( z >-da ( z) +1
130 72 call t vlt r (xO,yO, ju/n)
14 C if(tvse.ne.1)call tvsend ; z=z-3 ; return
141 c   fare-----          --          --            
142 8 call tvfare(i*r(z+1)*r(z*2)*i>
143 ty(z+1)=y2 ; ty(z*2)=y2 ; z=z+2 ; return

V)



145
146
147 
US 
14°
150
151 
15?

155
156
157 
15 P-

161 
16?
163
164
165
166
167
168
169
170
171 
17?

174
175
176
177 
17?
179
180

1P?
183
184

1P6 
1P7
1P.P 
1P9 
190

193
194
195
196 
1°7
198
199
200 
2D1 
2C2
203
204

cnove 
o

100°

200° 
c q e t

cget

ex is

ex is 
97

cqet 
9P.

cinit
91

cmain 
9?

cbran

93 
cend

94

g^ool and qtune into tvooo
do 1009 iM/P-
i poo I(i)=gpoo I (i )
dO ?009 ir1,70

ituneCi)=gtune(i) 
olet-type switch from stack
iword=s(z) ! if(ty( z ).eq.y 

facts about y array -- nust
if(ty(z-1).It.y4)goto °9O
beqO=da(z-1) ! lenO=dz(z-1
yIet=ty(z-1).eq.y6 ' ifCty
a scalar use as subscrint
i word = s(z-2 )
t i cba s<» = sub + 1
lenl=9999999
ix= n
an array -- w
bec1=da(z-2>
xy = .t rue. 

ready to loop
ilim=200
m o d e = 0 ; nplots=C
xylet=xy.and.xlet 

i a I i ?e i and IOOD
i=0 ; j=0 ; xOl=-
looc -- once around
npts = i /" i = i  »  1 ; i x = i
if(xylet)call hi t s(w
i f(xynum)iword = mm(i x)
i f( vlet)ca I I
if( ynurr ) i wo rd = mm (i y ) 

ch depending on req^ir. is-dat
if(umod.ea.0)goto 93 ; if
if(i. le.i Mm.and. iv. le.iyl 

of buffer or end of plot of
if(npts.11.1 )goto °5 ; npl

l and t v t u n e

if(ty(?-2).
if(s1 .qe.4)
xy=.false.
qoto °8 

II plot y vs
Ien1=dz(7-2
xi nt = ty(z-2 

hru arrays
nrmi n(len^*

-- 1 = i o i n ? = p o i n t 3 = s 
?) i wo rd = r wo r d ; s1=iword

*» x i s t
; v i n t = t y ( z- 1 ) . ne . y 5 
) -becO+1 ; iy = becjO-1 
(z-°).qe.y'«>qotP 97 
b a s ** - - will plot y v s sub 
ne . v"> ) rwo rd= i word ; sub=rword-1

J xlet=xy ; xint=xy

)-b«?q1+1 J ix = beq1-1 
).ne.y5 ; x I e t =t y ( z -? ) . PCJ

Ien1) ; iyli m= i y-*- n 
not.xlot ; vnum=. no t. v I «> t

y*

per element of y arrav

i x-? 
; if 
iy-3 
; i f

rworri =
, i wo r d *£ , . f ? I s e. ) 
(xint)rword=iworri

( y i nt ) rwo rd= i word ; yHsrworc* 
a*end-buf**nd-plot
(xP.ea.usyrr.or.y0.er.usynr>)qoto °4 
im) qoto 96 ; mode = 1
crriss data so plot upto i-1 

ot s=nplot s + 1

i f (s1 .eq.2) ca 1 1 t 
i f (s1 . eq.3) ca 1 1 t 
if (S1 .qe.A) xxx (2) 
i f ( s1 . qe. 4) ca 1 1 t 
i f ( s 1 . oe. 4) ca 1 1 t 

cif missing data skip x
95 i f (rrode.eq.O)aoto

cif end of plot return
if(iy.gt.iyliin)qo
mode=Q ; i=2 ; j=

creqular trip around th
96 xxx(i)=xO ; 

yyy ( i ) =t i cbase 
3=3+1 ; 
j = j+1 '" 

c J5 = j-1 ; wr i te(6^ 
c 342 format (2i5,2f 10. 2 

if (s1 .ne.5)goto 9 
yma x = anax1 ( yT^yO I 
ymi n = a»ri n1 ( yO/ yOl

wr

volot ( xxx *y vy^npt s 
vpl ot ( xxx /yyy* npt s 
=xxx (nots) 
vpl ot ( xxx ̂ y yy * ? 
vplot ( xxt *yyt f j

*Shpo int )
*7h segment )

*4hjoin)
*7hsegroent)

else i
to 9?
0
e loop
yyy(i)

xxt(j)
xxt(j)
342) j 5
/10x^2
2
)
)
xxt(j>
xxt(j)

s end of buf 
; xxx(1) = xxx 
; yyv (1 ) =yyv 
-- put xl^y 

=yO ; i f ( s 1 
J i f ( s1 

=xO ;wt(i 
=xO ; yyt(j 
^ j^xx t ( j 5)*x 
f 10. ?/)

; i f ( xO 
; yytCi 
; y yt ( j

*xOl ; yyt(i 
=xO ; yyt(j
* j, (xxt (3 6)*

i m)f so repeat x x x , yy y( i I
(ilim)
( i I i m)
O into buffers xxx^yyy
. I t . 4 ) qo t o o?
. ec . 4 .and. yO.en. t i cbase ) qoto 9?
)=ticbase
)=yO
xt ( i ) /yyt ( )5) ,yyt ( j)

I . *»o. -999Q . ) aoto 196
> =amax 1 ( y-nax ̂ t i cbase 

-1 ) =a min 1 ( y«ri n* t i cba se 
>=yOl 
)=vOl 
i<S=i7 / j), (yyt (i6)/i6 = j



c 343 fcrrrat (2i5,4f1P.2/1Px,4f 10.?/)
196 xPl=x^ ; yOl=yn ; ooto "? 

cend of plot - - call t v s e n r'
OQ if(nplots.qt.G.and.tvse.ne.1)cMl tvsend ; ? = 7 - 1 J i s a v = i ; return

1P call tvsend ; return 
c-.^bops--------------------------------------  

11 i f (tv(7-2).ne.y4.and.ty(z-2) .n^.v^coto 9<?9 
i f (ty (?-D .ne.y 1 .or . ty(z >.ne.yl)aoto 990 
jsria(z-?) ; n=d?(?-2)-j+1 ; k = s<:?> ; ?=?-1 
call dbops(rr.p>(i>/n/a/s(z)/k) ; a = f J rpturn 

c--dat- --------------------------- ___--_.-__-_    __--
	1? y = ty(?) ; i f ( y . ne . y4 . and . y . ne . y 5 ) qo t o 009 

21F k=da(7) ; n=ri7(z)-k+1
219 dbeo=( (y r-dy r ) * 36 5 + ( y r-1 ) / 4- ( dy r- 1 ) / I* + i I -dH > * 144«V  } v +1
2?P cfin=H^ec*n-1
2?1 cpreoare for possible type conversion between data base and ol ?rray
2?? xy=. false. ; i f (d ty . »o . 1 . and . y . eq. y ̂  ) x y = . t r ue .
22? yx = . false. ; ifCdty.eq.?. and. y.«»n.yOyx = . true.
2?A cdo necessary type conversion for missing Hat 1* symbol
225 rword = usytr ; i -f(y.eo.y^)iword-rwo'Tf ' *isyrc=iword
2?6 cbranch on read or write
227 if (a.ne.f )qoto 21 2
22? creaH from data base into internal ql memory
229 do 112 i = 1/n ; j =Hb «g + i - 1 ; q = ̂ i-1
23 C iword = rrsyrp ; i <f (i.(t. 1 .or.i.ot.dfn)aoto 112
271 iqet =direm(j) ; if(iqet.ec.duu)noto 112
232 iword=iget r if(xy)rword=iword ! if(yx>iword=rword
233 112 »rrp ( q ) r i word
23^ return
235 c write from interna^ ql net'Ory into data b?se
236 21? do 612 i = 1/n ; i = dbeo-»-i-1 ; q = k + i-1
237 c -if j is outside limits of db dont write (skin it)
?38 i f ( j . I t . 1 .or . j .qt . HI m)qoto 612
239 c -if j is outside devel portion of db extend it
24 P if(j.le.dfn)aoto M2 ; if(j.eq.dfn)qoto 412
2^1 c -the moving of the frontier may leave a gap; fill it
242 ibeg=dfn-H ; ifin=j-1
243 do 312 i2=ibeq/ifin
244 312 dmerr( i2)=duu
245 412 dfn=j
246 c -write one word into db/ watch for missing data
247 51? i word = rrr» (q) f i f ( xy ) i wo rd = rword ; i f ( yx ) r word = i wor d
248 dmem(j) =
249 612 continue
25P a=f; return

252 13 if (ty(z).ne.yl )qoto °°9
2 r>3 k = s(z) ; z = z-1 ; rewind k ; return
254 c--endfi le------------------------------------
255 14 if (ty (z) .ne.yDqoto 9OO
256 k=s(z) ; z=z-1 ; endfile k ; return
257 c -- s t an0 p s -------------------------------------

258 15 if (ty(z) .ne.yDqoto ^99 ; S 1=s(z) ; ? = z-1
259 call s tanops ( s1 / i er r ) ; return
260 c--mor2ops------- ------------------------------
?61 16 if(tyCz). ne.yDqoto 999 ; s1=s(z) ; z = ?-1
262 do 1016 i=1,P
263 1016 ipool (i )=gooot (i )
264 do 2016 i*1,30



2016

c --mo r 
17

c --mor

c--mor
19

c --mmm
20

i tun 
call 
SODS 
if (t 
call 
Aops 
if (t 
call 
5cps 
if (t 
call

e

y

y

y

( i)

(z)

= qt 
2co

.ne

une 
s ( s

 

( z) .ne. 
mor AOPS

(z)
mor

if (ty(z) 
if (ty(z) 
if (tv(z)

if (ty(z> 
if (a
do 2020

.ne 
5op

  Qe 
  eq 
.le

.ne 

.ne 
i=1

. 
s

. 

. 

.

. 

t

yi 
(s

V1
(s

yi 
(s

(
1

) 
1

) 
1

) 
1

yA)
y2>
y3)

y6) 
f ) 

n /

i)
/ i er r

qo to 
/ i er r

oo to 
f i e r r

QOtO
f i <?r r

>
990 
)

999 
)

999 
)

re

s1 
re

s1 
rr

s1 
re

q 0 1 0 Q 9 9 ; 
i word = rword » 
qoto °°9 
dz (z) -beqO+1 
qoto 1020 ; b 
qoto 112^ 
j=benO+i-1 ;

tu

= s
tu

= s
tu

r n

(z> ; z = z-i
r n

(z) ; z = ?-i
r n

=s(z) ; z = z-i
turn

i

eo 

k

word=s ( z ) 

= i word+i - 1
1020 

2020

1120 
2120

c -- r an 
21

5021

1021 
?021 
3021 
A021

i f ( a .ne .
do 2020 i=l,

return 
do 2120 i = 1, 
dbrrem ( k ) =irm ( 
a~ f f return

n

n 
j

look--------- 
k=(dfn-1 )/(1 A 
iword=duu / i 
i f (riy r .qt .0. a 
print/ "inval 
call dai t (dy r 
call da i t (dy r 
call dai t ( y r 
write(6,1P21 ) 
wri te(6/2C21) 
wri te(6/A021 )

foriratC" teqi 
format(" end 
forirat(" look 
formatC" data 
end

f

)

)

  
/

qoto 11 2
j =benO +

j =begO +

AO/i v) 
f (dty.e 
nd. dy r . 
id bott 
,djl,0,
/ d j I / k /

i n1 / i H1 
in2/ id2 
i t ype/ d

n t i ire 
t ime 

at time 
form

n 
i

i

; i t
n.?) 
lt.1 
le" 

i y 1 / 
i v2/

/ i y1 
t i y2 
i v/d

  "

  "
 
.   
 
: "

-1 

-1

 k= i word + i - 1 

k = i word* i - 1

yper"intq" ; i f ( dty . en. 2 ) i t 
iword=rword ! iduu=iword 
OOgoto 5071 
; return 
ij1/im1*ir?1/ini) 
ij2/in»2/i^2/in?)

/i j 1 
,i J2
f n* i duu

,a3,2i?-,iA,i8, ft =iv ft ) 
/aA/ 9x/iR*"=iv"/i7,"=ns

e="reaI

geo I ab>mor2ops . for t ran. ......... Ma v 17, 1 °7B .... 1 5 : ? .....

1
2
3 
A
5
6
7
Q 

C

1C
11
12

c-----m o r 2 o p S-----01 aor 7?-----

subroutine rror2ops ( c fr-d* i e r r )
integer crr.d 

c -declarations for vvm
integer begC/finO/bec?1 /denf/den1 /tyO/ty1 /iword/iget/iout
real r word 

c -declarations for plotting routines
real xxx(501 >,yyy (501)
loqical x let/xint /xnum/vlet/vint/ynun/xylet /xynurr/xv/yx/bool
integer dyr/dj l/div/dfn/dlm/dty^duu/dmem/dbmeir(1 )/dbea/dfin 

c --nl-ident i f ier s---------
i nteqe r



13 rr.n/tbuf/cena/cenu/
1 A zc/zf/zf'/zn/zr/zs/zu/zv/zz/
1 ^ c/d/p/l/z/sz/rc/lur/u/ptr/adr/ce/dlv/ncyc/g/i/j/k/n/
16 bksr/nrtr/iter/nloo/abeq/lurd/
1? y/y1/y2/y3/yA/y5/y6/yy/ynam/s1/s?/
1 f atv/adn/ada/adz/adv/bty/bdn/bda/bdz/bdy/
* ~ unod/ uye s / unol / uno?/ e^sq /
? n ca/nn/oa/pz/ff/gq/hh/ii/jj/Hc/
?1 ty/dn/da,dz/dy/s(Ar>,
? ? nrr/aa/az/
? 3 r Terr
? A real rCAC^/rz/M/rP/^/usyrr/ur^w
? 5 inteqera/e/t/f
? 6 integer xuo/xlo/xnm/xcl/xty/ju(?Q r! )/jv(AO)
27 integer q 1 / q2 / i 1 / i 2 / } 1 / } ?/ k 1 / k ? /n1 / n?

3f c ^T zc c ca ff ty nm aa az cena u rmen f>nd
71 cOnni 0351 n 361 OA01 H561 9^ n i 1001 1901 ?pni 3701 7911 4001 10^00
3? common /g l.s t a t *? /
33 ipm(1?0)/tbuf (R0)/c«?nu(150.) /
3 A zc/zh/zr/zn/zr/zs/zu/zy/zz/zr^'i/
35 c/d/p/l/z/sz/m/lur/u/Dtr/adr/ce/dlv/ncyc/h/i/i/k/n/
36 a/e/t/f/bksp/nptr/iter/nloc/cb^o/lurd^iroadCII)/
37 ca (AO)/pn(AO)/pa(^C)/oz (AO)/
3° ff(AP),gq(AO),hh(An),ii(A n ),H(4 n'>'^<4n),
70 tyUO)/on(A"),da(AO),dz(An),dy(An),
AO nm(ono/aa(9nO)/az(9nn) /
A1 cena(150)/yy(6)/ynafT<(6)/y1/v?/y3/vA/yS/v6/ynad( 7:? )/
A? aty/adn/ada/adz/ariy/bty/bdn/bda/bdz/bdy/
A3 ufrod/usym/unew/uye?/uno1/uno?/urad(A)/
A^ emsci (10)/epad(2C)/
AS gpari(1)/tvse/qpool(?)/gtune(30)/vr/jt/iv/xpad(7)*
A6 rtr.er, (6000)
A 7 c--co^inon--tvcool-^-tvtune ------------   ------------------

A8 comrron /tvpool/ ipoolC?)
A9 common /tvtune/ itunp(30)
50 c--eouiva tence--------------------------------------------

51 equivalence (xun/cenu( 5 ) ) t (x I o/cenu ( 3))/(r *s )/(s1/r1)/
5? (dy/s)/(xcl/Cpnu(1A9)),(xty/cenu(150))/(rz/sz)/(s2/r?)/
53 ( xgm* cenuC 1 3A ) )
5A c--end-of~g I -declarations-   ----   -------   --------   --_

55 equivalence ( i wor d/ r word )
56 c--branch to particular ce--------------------   ----

57 ierr=0
58 QO to ( 1 / 2/3/ A / 5 ) cmr1
59 999 ierr=1 ; return
(TO C                                                                                                  

f1 c---rr> or2ops module §-------------------------
6? c    ---    ---                    --    -        -    --        
6? c--rrodule number 1 ----------------------------   ---   ------

6A 1 if (ty(z).ne.yl )goto 999 ; s1=s(z) ; ?=z-1
65 call f rame ( y r / j I/ i v/ s1 / ) u) ! return
66 c--Todule number p----------------------------   ---   ------
67 2 print/ "mor?ops ^"/ cmd ; return
6£ c--module number 3-----------------------------------------
69 3 print/ "morPops ^"/ cmd ; return
70 c--module nuirber A---------------------------------------  

71 A print/ If mor2ops #"/ cmd ; return
72 c--module number 5----------------------------   -----------



7?- 5 print/ "mor2ops 0 " / c md ; r e t u r 
7L end

qeolab>rror3ops.fortran.......... M sy 17, 1 ° 7 F . . ..15:57. .........

1 c-----rr o r 3 o p S-----12 nav 79-----

? subroutine rior3ops(crd/ierr)
3 integer cmd
4 c -declarations for vvm
^ integer begC/finO/bed/denO/denl/tyT'/tyl/iget/iput
'. integer iword/iwordl/iword?
7 real rword/rwordl/rword?
? logical I wo rd/ I wo rril / I wor d?
0 c -declarations for plotting routines

1C real x xx ( f01 > / yyy ( 50 1 >
11 logical x le t / xi nt / xnurr /y I e t / yi n t /ynum/ xy let / x ynurr / xy/yx /boo I
12 integer dyr/djl/div/dfn^dlnn/dtv/
13 c --o I -i dent i f i e r $---------
1A integer
15 irrr / t buf /c ena/ cenu/
16 zc / z\ /zn / zn/ z r/ zs/ zu/ zv/ 77 ,
17 c/d/p/l/z/sz/m^lur/u/Dtr/arlr/c
1 P bksp/nptr/iter*nloo/gbecvlurcj,

?0 aty/adn/ada/adz/adv/bty/bHn/bda/hdz/f-dy/
21 umod/uyes /unol / uno?/em so /
?? ca/pn/pa/pz/ff/gq/hb/ii/jj/kk/
?? ty/dn/da/dz/dy/s(40)/
?^ nrr/aa/az/
? 5 r m e m
? 6 real r(AO)/rz/r1/r2/h/usym/unew
27 i nt ege r a /e* t *f
?P integer xup/xlp/xgm/xcl/xty/iu(2nn) / i v (40)
?9 integer g1 / g2/ i 1 / i ?/ j 1 / i 2t k 1 , k2 / n1 / n?
30 integer gpool/gtune/tvse/vr/jl/iv
31 c--common--gl-mem-----------------------------   ---   ---------
32 c mm zc c ca ff ty nr1 aa a? cena u rme^ end
33 c0001 0351 0361 CK01 0561 0^01 1001 1901 2801 3701 3911 4001 10000
34 common /gl.statef/
35 mm(120),tbuf(PO),cenu(15n),
36 zc/zhszirsznszr/zs/zuszyszz/rpads
37 c/d/p/l^z/sz/w/lur/u/ptr/adr/ce/dlv/ncyc/h^i/i/k/n/
3£ a^e/t/f/bksp/nptr/iter/nloo/qbeo/lurd/fppadCI 1 )/

40 ff(40)/pq(4C)/hh(4n)/ii(40)/ii(4 r))/kk(4n) /
41 ty(40),dn<4C)/da(40),dz(40),dy(40),
42 nm(000)^aa( 0 00) /a z(900)/
43 cena(150)/yy(6)/ynaT(6)/y1*y2/y3/y4,y5/y6/ypad(32)*
44
45
46 eiisg(10)/eoadC20),
47 goad(1)/tvse/'ipool(8)/g 
4P rmem(6000)
49 c--common--tvpoo I -&-tvtune -----
50 common /tvpool/ ipool(8)
51 common /tvtune/ itune(30)



53 equivalence (xup/cenu( 5))/(xln/renu( 3)) / ( r /s )/(O/r1)/
^4 (dy/s)/(xcl/cenu(149)),(xty/cenu(1SO))/(rz/sz)/(s?/r?)/
55 (xqm/cenu(134))
56 c--end-of-gl-declarations-------------------------------
57 equivalence (iword/rword/lword)/(iword1/lword1)/(iworrP/lword?)
c.P c--branch to particular ce--------------------   ----
cc ierr=0
60 goto(1/2/3/4/5/6)cmH
61 99^ -jerr=1 ; return
62 £-----  --------------_---_-_-------------------- -------  

63 c---n or3ops n o d u I P s-------------------------
64 £------------------_---_.-----.--------___ --__-_-----------
65 c--module number 1--------------------------------------- 

66 1 call dait (s(z-2)/s(z-1 )/s(z) /U/k2/k3/s ( z + 1 )/s(?+?) )
67 s(z-2)=k1 ; s(z-1)=l.? ; s(z)=fc3 ; z = z4? ; return
68 c   Itsq etc--     -   -   ---   --       --   ---   ------    --   -
69 2 sxx=o ; sxy=o ; sx=o ; sy= n ; xOsur=o ; yOsup=n ; cow=n
70 cget crr.d f r o n> stack - - 1 = s u * 2 = ltso
71 iword=s(z) ; if(ty(z).eq.y?)iword=rword J s1=iword
72 cget facts about y array -- must exist
73 if (ty(z-1).It.v4)qoto 999 ; yint = tv(z-1).ne.y5
74 begO = da(z-1) I lenC = Hz(7-1)-h«»q n + 1 ; iy=begO-1
75 yl et=t y (z-1 ) . eq.y* ; if(ty(z-2).q*.y4)onto 97
76 ex is a scalar use as subscript bas* -- will plot y vs sub
77 iwOrd=s(z-2) ; i f (t y ( z-? ). n«> . v? ) rwo r^= i word ! sub = r wo r r1 - '
78 ten1=9999999 ; xys.false. * xl*>t = xy ; xint = xy : sub = n
79 ix=0 ; qoto 9 p
80 ex is an array   will plot v vs x
°1 97 beg1=da(z-2) ; Ien1=dz(z-?)-beg1 -H ; ix = beg1-1
P2 xy=.true. ; xint=ty(z-2).ne.y5 ; xIet r ty(z-2).eq.y6
P3 cqet ready to loop thru arrays
P4 9P ilim = 200 ; n = rr.i n (I enO/ I e n1) ; ivlim=iv»-n
PS node=0 ; nplots= n » xnum=.not.xlet I ynum=.not.ylet
P6 xylet = xy.and.xlet '  xynurr = xy.and.xnu"»
P7 cinitialize i and loop
P8 91 i=0 ; j=0
89 cmain loop -- once around per element of y array
90 do 92 i = 1*n ; ix=ix + 1 ; iy = iyf1 ; sub = sub+1 .0 ; rword = sub
91 i f ( xy let) cal I bi t s (m^n, i x-3/i word/4 / . f a I se.)
92 if(xynum)iword=mm(ix) ; if(xint)rword=iword I xO=rworH
93 if( ylet)call bits(mm/iy-3/iword/4/.fa Ise.)
94 if( ynum)iword = *ff» (iy) * if(yint)rword=iword I vO=rword
95 cbranch depending on re g/i»i s-dat a/ end-bu f /end-plot
96 i f (umod.eq. 0) qoto 93 *  i f ( x 0. eq. us vm. or . vO . e q.usyn ) goto 92
97 93 cow=cow + 1 ; qoto(£01/P rl? / 803)s1
98 801 xOsum=xOsurr4-xO '  yOsufr = yOsuf <*-yO \ qoto ^2
99 802 sxx=sxx+xO*xO J sx=sx+xn

100 sxy=sxy+xO*yQ ; sv=sv*yO ; aoto 9?
101 803 print 1*03/ cow/xC/y^ ; ooto 92
102 1803 forrrat (f6.0/2x/f 10.3/" = xO " /f 1 0 . ?/ " = y 0" )
10? 92 continue
104 cend of loop -- now do epilogue
105 goto(901/902/903)s1
106 901 r(z )=xOsum ; ty(z )=y2
107 r(z + 1 ) =yOsum ; ty(z + 1)=y2 ; z = z-«-1 ; return
108 902 temp=cow*sxx-sx*sx
1C9 r(z )*(cow*sxy-sx*sy)/temp ; tv(z )=y?
110 r(z+1>*(sy-r(z )*sx )/cow ; ty(z+1)=y2 ; z=z+1 ; return
111 903 print/ "end of task three" ; return
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41 cena(15P)/yy(6)/ynafT>(6)/y1/y?/y 7 /y4,y t-/y?,yp3d(3?)/
4 ? aty/adn/ada/adz/ady/bty/bdn/bda/bdz/hdy/
4 ? unod/u?yir. /unew/uyes/uno1/uno?/urad(4),
44 ensg (10) /epad(?0)/
45 qpart(1)/tvse/qpool(K)/qtune(3 r')/yr/jl/iv/xpaH(7)/
46 rm err. (6 OOP)

48 comrr.on /tvrool/ i poo I ( 
4 c corrnon /tvtune/ i

51 equivalence (xuo/cenu( 5))/(xlp/cenu( 3))/(r /s )/(s1/r1)/
52 (dy/s)/(xcl/c»nu(149))/(xtv/cenu(1^0))/(r?/s?)/(s?/r?)/
C *7 / f *\ T. / \ \

54 c--end-of-qI-dec Iar at ions-------------------------------
55 equivalence (iword/rword)
56 c--branch to particular C p--------------------------
57 i e r r = 0
5 R qoto(1/2/3/4,5)cnrd
50 990 i e rr=1 ; return
60 c-                   -------     -----        _     __    _    
61 c---m or4ops modul«> s -----------------   ------
6 ? c      _      --_-__--____--___-_    ____---_-_         ._          

63 c--module number 1 -----------------------------------------
64 1 print/ "---mor4ops nodule nurrber 1---"
65 if(ty(z).tt.y4)qoto C 90 ; hPr; n -da(7) ; ^inC = d?(z) ' k=usyr
66 print 11/beqn / finO/u't od/k/ty(7)
67 11 formatC' bec^ finf unod usym tv(?)"/1x/5i6)
6 p print 1?/ (i"m (i ) / i = bpc3/ f i nH )
£9 1? format(1x/10i4)
70 print/ " ok--" ; return
71 c--rodule number ?-----------------------------------------
7? 7 print/ "mor4ors ^"/ end ; return
73 c--module number 3---------------------------- --- ------
74 3 print/ "mor4ops #*'/ cmd ; return
75 c--module number 4-------------------------------- ------
76 4 print/ "mor4ops /^"/ cmd ! return
77 c--module number 5--------------------------------- ------
78 5 print/ *'mor4ops #"/ cmd ; return 
70

ceoldb>mor5ops.fortran..........Hay 17/ 1°7F....15:5 7

1 c ----- ro o r 5 o p S-----D1 aor 7 P. - - - - -
2 subroutine rror5ops(c^'d/ierr)
? inteqercir-d
4 c -declarations for vvm
5 integer beqf)/ f i nO /begl /denO/ denl / t vP/ t y 1 / i wo rH/ i p*» t / i pu t
6 real rword
7 c -declarations for plottinq routine?
P real xxx(501 ) ,yyy(501)
° logical x I e t / x i nt /xnu*1 / v le t / vi nt / vnum/ x v let / x vnum/xy/ vx/boo I

10 integer dy r /ri j I /d i v/df n/d I m/dty /duu/dmem /dbmen- (1 ) /dbea /df i n
11 c --gl-identifier5---------
12 i ntege r
13 mm/tbuf^cena/cenu/
14 zc/zh/zrc/zn/zr/zs/zu/zy/zz/



16 bl'Sp
17 y/y1
1 P atv/adn/aria*adz/arty/bty/bdn,bda/hdz,{->dy,
1 C; unoc1 *uye s /unol /uno?/emso /

2 1 ty/dn/da*dz/dy*s(£ri)«
? ? nm/aa^az^
? 7 rnerr
"A real r(40),r7/r 1 /r?/ l /u?y"'/i"'x f,?
? 5 in teq«*ra/e/t/f
? 6 i n t e q P r xup,xlp,xq fn,xcl/xty/ju(?0°),iv(/0)
27 integer q1/q2/i1,i?/j1/i2/k1/k2/n1,n?
? F/ i n t *» q e r opool/atunp/tvs e /vr/il/iv
29 c -- comr-, ort-- n i- m £> rT,---------------------------------------------

7 0 c m n zr c ca f f ty n?r aq azcena urT"3 *^ end
^1 c0001 0351 0361 0401 0561 PP n 1 1001 1<ni ^^ni 3701 TO-J-J 4001
3? common /ql^state^/
7.7 r"n(1?
34 zc^7h
35 c*d*p
76 a/e^t
77 ca (40
 *S ff(40
? 4

42
43
44 emsc(1Q)/epad(20)/
45
46 -
47 c--comrcon   tvoool-^-tvtune------   ------------ ------
48 common /tvpool/ iooolCR)
4^ common /tvtune/ itune(30)

51 equivalence (xup/cenu( 5) ) / (xIo/cenu( 3))/(r /

53 (xqm/cenuC174))
54 c--end~of-gl-declarations--------------------- ------
55 equivalence (iword/rword)
56 c--branch to particular ce   ------------------------
57 ierr=0

59 99Q ierr=1 J return
^n c -----------.----.-___-_---.----___-_---__-----_--_--.
61 c---m or5ops module s------------ ------
62 c           --                             -    --   
67 c~-module number 1 ------------------------------------
64 1 print/ "---mor5ops module nurrher 1--- ft
65 if(ty(?).lt.y4)qoto 990 ; beqO = Ha(->^ ; fi n r' = H? r z

67 11 formatC" benO finO uirod usvm t v C 7 )"/1 x / 5 i6)
6P print 12/ (mm(i) f i=beqO/finO)
69 12 format(1x,10i4>
70 print/ "--ok  " ; return
71 c--reodule number ?------------------------------------
72 2 prints "mor5ops ^"/ c?r>d ; return
73 c--ff>odule nurber 3---------------------------- --- -

74 3 print/ "morSops #"/ cmd ; return



75
76
77
78

c--r?odulp number A---' 
4 print/ " rr o r 5 o p s

c--a>odule number 5--- 
^ print* "morSops 

end

turr

return

qeolab>-frame. <fortran..........f-a'y 17, .... 15:57.... ......

I C 

7

4
5

7 
8

1 0 
11 c 
1 ? 
1 3

1 5 
16 
17 
1 ? 
19 c

?C 
21 c
22 c 
23 
24

?6
27

29
3D c
31
32
33
34
35
36
37
3P
39
40
41

-----T r a rr e------^u ap 
subroutine franreCyr/ 
integer yr,jl,iv/crcd 
integer str(10)/beg/ 
inteqer y2/j2/m?/d?/ 
real w^p^n^^^uu^p^^n

r 

j

m 
n

f ^----~-

l/iv/cmd/

i n / I en
n m

' VO\. W^t^i'^O^WW^tw^lltiw *^h«vv«

common /tvpool/ tv(P) 
common /tvtune/ itune(30) 
data ndy/ rody* n10/ trlO^k 

/ 41/ 101/ 151/ 201/ 
-plot box 

dx=tv(?)-tv(1 ) ; dy=tv(4)- 
w=tv(1) I ww = w + dx*.f>(/ a( 
e=tv(2) ; ee=e-dx*.P r e( 
s=tv(3) ; s s=s+dv*.1 r b( 
n=tv(4) ; nn=n-dy*.1T b( 
call t vpl ot ( a/b/ 5 /4h j o i n) 
call t vp lot ( a/b/ 5 /4 h joi n)

i f ( crrd .ec .0 ) got o 31

tv ( 7

1)=s 
3)=n

iu)

; a(
  » /
f r V

; b( 
; b(

pi ft £> r* f fi 6

t u n p \ i 5 ) 
4)=w ; a

?)=s ; b
4)=n

F / ny r

(5 )= w 

(5) = s

-label x axis -- drop page space down .05 units 
tv(7)=tv(7)-.P5 ; ss=s+.P5/(tv(P)-tv(7))*dy I s2= 
i dx 1 oo = a I og 1 0 (dx ) +?P /" dx I oo = i dx lor«-2r " H x ^i5t = 1 
ntics = dx/dxdist J l' r ~(4-ntic c )*(£-ntic?)+1 ' H^rr1 
if(ntics.le.3)dxdist=dxriist/kP 
nt i cs=dx/dxdist+9 ; j=0

x = (k-k2*2.)/k9 J xprobe=x 
-cycle once per tic constructing that tic rrark

do 1P i=1/ntics
x-x + dx di s t
x2 = x
j = j + 1
j r 1 + 1
xO=x+. 001
absx=abs ( x)
beg=1C- logx
ab sx = abs (dxdi st )
f i n = 1 1 - I ogx
ifCx.lt .P)beo=bec-1

i
i
a
a
i
i
i
i
i

f

f

(

(

f

f

f

f

f

(x.lt
(x?.l
i ) = x?
1) = x2
(x.lt
( absx
(beg
(absx
(logx

. (w-
t.w)

; b
; b

.0) X

.eq.

.q t .

.eo.

.qe.

.001 )
x? = w
( i )=s
(i ) = s
0 = x-.

. or . x .at

2
<^
om

0)ab«;x = 1
1 n ) b e
n)ab
0)f i

o =10
sx=1
n =10

. (e? + .

encode
I oqx=e
beq=be
I oqx=a
f in=f i
I en=f i

/ rcy

S? 
n?

ntj*

nni )

( s t r
Iog1
0 + 3
Ioq1
n + 3

 j

r 
o /

=s+d v* . ^6 
=n-dy * . P8

* ( ss-s)
i O O
    ^  » _ 4.   r> f

) OOtO 1 P

f 1

0<

P(

n-beq+

1 )xO
absx+.0 n 1 )

absx)-. 0

1
4?
43
44
45
46
47
48

call iustr ()u/str/beq/fin/1) 
call tvltr (x/s/ju/len)

I 0 cont i nue
call tvplot(a*bsjs7hsegment) 
tv(7)=tv(7)+.05

II format(f21.10) 
goto 41



5?
C 7

54
55
56
57
^8 
5 C
6P
61
62

65
66
67 
6P
69
70
71
72
73
74 
7?
76
77 
7F 
79 
PC 
81 
P? 
*3 
R4 
P5 
86 
P 7 
PP. 
?9
90
91 
°2 
97

99
100
im
102 
1C!
ir.4
105
106
107
108

c - I a b f   I x axis with time parks 
31 tvC7)=tvC7)-.03 ; ss=s+.03/CtvC?)-tvC7) ) *Hy ; 

nd = CtvC2)-tvC1))* Civ/1440. ) ; days=rH ; i=0 ; 
30 si? = n ; ni.T.-r ; lr~r- ; i f (r.r.1 . *r . ' 1 -,ot c /. 1

i f Cnri. 1 1 . ndy
ifCnd.lt. mdy
ifCnd.lt. n10.and.Cd2.eq.11.or.ri2.eq.21)
ifCnd. It. mIO.and. Crf?.eq.11.or.d2.?n.21 )
ifCnH.lt. km .anri.d?.eq.1
i f Cnd. It .krrion.and.d2.eq.l
ifCnd. lt.mmon.anH.d2.eq.1
ifCnd. It. m6m.and.m2-m?/06*06.eo.1.and.d2.eq.
ifCnd.lt. ny r . and . j 2 . eq. 1
ifCnd.lt. nyr.anrt.i2.eq.1
ifCnd.lt. my r . and . j 2 . eq. 1

c - n> a k e the tic rrark and label it if necessary
i f Csi z .en.P ) goto 39 ; x I oc=w+i /Hay ? *Hx
si zsav=s i 2

c-label the tic mark if necessary
i f Cnum. eq. 0 . and . I en . eq. 2 ) qot o 3?
strC1)=mniP ; i f C I en. eq . 2) e nc or1 ** C s t r *? p ) num
call t v 1 1 r C x I oc *s 2*s t r / I en)

c-plot the tic mark
32 j = j + 1 ; a C j ) = x I o c ; bCj)=s+C1.-siz)«Css-s)

£....,.
) n u m = ri ?
)siz=.?
)num=d2
) s i z = . 4
)len=1
) len = ̂
) si z = . 6
1)siz=.P

) num=y ?
) len = ̂>
) si z = 1 .0

Css-s)

course

1

aCj)=xlnc ; bCj)=ss 
c-Hck i ahead if scale is suitably

i fCrd.qe.n'fr. on) i = i + 2 5
c-call tvplot if a*b buffer is full 

if Cj. lt.190)poto 3 C 
call tvplotCa*b*j*7hseament) 

c-end of loon
3° i=i+1 ; if(i.le.nd)goto 30 

c-after looping...
if Cj.qt.O)call 
jsav=j
tv(7)=tvC7)+.03 

3P forirat(i2) 
c--y--numbers~~~~-----------------------------------
c-lahel y axis -- irove paqe wider to the left by .09 

41 tvC5)=tvC5)-.09 ; ww=w+.09/CtvC6)-tvC5))*dx ; 
idyIoq=aIog10Cdy)+20 J dyloq=idvloa-20 J dydis 
ntics=dv/dydist   kP=C4-ntics)*C4-ntics 
ifCntics.le.3)dyrii«;t=dydist/k? 
ntics=riy/dydist+9 ; ]=0 
k9=1C**5 ; k1=s*k9+.5 ; k2= 
y=Ck-k2*2.)/k9 ; y 

c-cycle once per tic construction 
do 20 i =1*nt i c s

ifCy.lt.Cs-.001).or.v.gt.Cn+.CP1))acto 20
if(y2.lt.s)y2=s
bCj)=y2 ; aCj)=w?
b())=y2
ifCy.lt
i f Cabsy
if(beq
i f(absy.eq
i f(logy.ge

units
w2 = w+.P* C ww-w) 
st=10.**dyloa 
dO=dydist ; n9=ntics

ist*k°+.5 ; k=k1/k?*k2

each v axis tic mark

y = y + dvdi s t 
y2-y

yO=y+.001
atsy = abs Cy
beo=1 0- loqy 
absy=abs(dydist) 
f i n=1 1-logy 
beg ss bpa-2

; a C j ) = ww 
,0)yC=y-.001 
,ec. 0) ebsy= 1

P)absy=1
0)f in =m

ct

Cstr^11 )vO 
= eloqincabsy»-. r' n 1)

lory=aloq10Cabsv)-.° 
f i n=f in + 3 
len=f i n-beq + 1



1f' c call justr (ju#str#bea#fin,1
110 call tvltr (s/y#ju#lpr,)
111 ?0 c ont i nue
11? call tvplot(a*bsj*7hsegment)
113 tv(5)=tv(S)+.no
114 call tvsend * return
115 end

geot ab>garco I. for t ran......... . ^iay 17, 1 Q7*....15:?7...

1 c-----g a r c o I-----19 dec 77
? subroutine aa rco I (rrs o#e )
3 integer
A integer
5
6 c-'conmion-gl-mein---------------
7 common /ql_state*/
R mm(1 20),tbuf (80 ) , c enu ( 1

10 csdsp*l*z*s
11 a*e/t#f*bks
1? ca (4P),pn(4P),pa(4H) , P2 (4P),
13 ff(40>,gg<4G>,hh<An),ii(4n),ji(40),|<frun)
14 ty(4 n ),dn(4P),rta(4P),dz(4P),dy(4n),
15 nfr,(9PQ),aa(9PP),az(9PO),
16 cena(15P)*yy(6)/ynam(6),y1*y2*y3*y4,y5/y6
17 aty#adn/ada*adz*ady/bty*bdn,bda#bdz#bdy
If cchanpe cnt I -s t k* sc r-st k/a*h fro^ abs to rel ptrs
1 C * dir=-1 ; zw=4
?0 1° do 11 i=1/c ; n=pn(i)
?1 pa ( i ) =pa ( i ) +aa (n ) *di r
2? 11 pz ( i )=pz ( i )-»-aa (n)*di r
23 do 12 i=1*z ; n=dn(z) ; i f (n . I t . 1 . o r .n. a t . zn ) qot o 1?
2A da( i )=da ( i )+aa (n) *Hi r
25 dz(i )=dz (i )+aa (n)*di r
26 12 cont i nue
?7 i f (adn. I t .1 .or.adn.gt . zn)got o 13
?B ada=ada+aa ( adn) *di r ; adz=adz+aa (adn) *d i r
29 13 if (hdn. It .1 .or.bdn.gt. zn)goto 14
30 bda = hda + aa(bdn)*di r ; bd? = bdz-»-a a (bdn) +di r
31 14 if(dir.ne.-1)return
72 cleft shift memory -- cooy=-1 = init cooy> r? = cooy til ther?
33 newn=gbeg ; savm=gbea-1 * copy=-1
34 do 6 oldn = gbeg/zn t i f ( o I dm. I e . c opy ) aot o 4 ; i f ( o Mm. qe . rr) got o 5
35 c -look for two way ptr loop with nn or aa
36 bak = mm (o Idm) ; i f (bak . 1 1 . 1 . or . bak . q t . zn) go to 3
37 i f (nm(ba k ) .eq. oldrp) goto 1; i f (aa (ba k ) .eq . o Idm) goto ?; onto 3
38 c -ptr loop found with nm
39 1 cooy s oldm+(mm( oldff+1 ) +3) / zw+ 1 ; nm(bak)=newm ; goto 4
40 c -ptr loop found with aa
41 ? copy = az (bak) ; az (bak )=copv- (old*-newn ) ; aa (ba k ) =n?wm; goto 4
42 c -if cony=-1=init th«n cony otherwise delete
43 3 i f ( copy . qe.O) goto 6
44 4 savm=newm
45 5 mm( newm) =mm(o I dm) t newm
46 6 continue

	39



47

50
51 
5?
53
54

cif "»so=1 print out* assign anew to
e = 0 ; if(savm.qt.zrt-1 n O)e = 1 ;
if(p .eq.1)print/ "memory is
if(n»sq.«»q.Q)write.(6/9)savfp*m

9 formatC" ga r co I : " i 7," = new mot

full -- narbage col
i» = s a v m 

"* i7, M = o Id <«ptr")

imoossible"

cchan.-}*? cnt I -s t k/ s c r-s t k * a *b back 
dir=1 ; qoto 10 
end

to abs ntrs from ptrs

geolab>justr.fortran..........May 17* 1 ° 7 3 ....15:57..........

1
2
3
4
5
6
7 
P 
9

10
11
12
13
14
1 5

1

2

111

j u s t r-----left justify strings (rw=1)/ or
subroutine j us t r ( j u/m *da/ d7 / rw)
integer j u ( 1 ) *^nu ( 1 ) /da *dz / rw*r efrn/Ha^
n = d?-da*1 ; da4 = da-'' ; i f ( r w. en . n ) not o 111
do 1 i=1/n ; j=i+da4

call bits(m«n/j/ternp*4 / .falsp.)
call hi t s ( ju/i /t enr<D*4 / . t ru)>. ) 

do 2 i=1*4 ; j=n+i ; te^p=3?
call bi t s ( j u/ j / terrp/4 / . t r UP. ) 

return 
do 3 i=1*n ; j = i-Ma4

call bits(ju/i*te^o*4/. false.)
call bi t s (mm* j / t e^o/4/ . tr UP. ) 

re t urn 
end

undo it (rw=0)

geolab>prompt.fortran.......... M ay 17/ 197P ... .15:57........

p romp t-----25 jan 78-----
subroutine prompt (n)
character*2 ask
equivalence (ask/k)
k=2hx? ; call bits(k/1/n/4/.true.)
call io("put_char s"/ M user_outPut"*3sV/"-nnl")
end

; return

geolab>backsp.fortran..........May 17, 197R..

backsp-----make backsp an erase char-
subroutine backsp(I / len)
i nteger I(1 ) / I en
j = 1
do 1 i=1/len ; k=l(i)

n=1 ; if(i.gt. 1)n=l<i-1)
m = 1 ; if (i.lt. len)mslCi + 1)
if (k.eo.8.or.n.eq.S.or.m.ea.8)ooto
l())=k ; j=j+1

.15:57.... 

-15 dec 77



1C 1 continup
11 if (j .gt. len)return
1? do ? i = j/len
13 ? Ki) = 32
1A return
1 5 end

geolab>cr>dproc.pl1.......... M sy 17, 197F....15:57...

1 /*-   -c i" d p r o c     -07 dec 77-    */
2 cmdrroc: proc(strg,I en/code);
3 del strc char(an);
A del (len/code) fix»d bin/
5 del c fixed bin(35);
6 dcI p point er;
7 del cu_$cp ent ry ( pt r / f i xed bin,fixed Mn(35));
8 p=addr(strg) ; call cu_*cp(p/len*c) ; code=c;
9 end;

setnem.fortran..........Mav 17, 19 7 8 . . ..1^:5 7

1 c ----- s e t ir- e n»-----?0 acr 7 P - - - - -
2 c--set mem- i dent i f i ers--   --
3 integer beg /f in/nnn/ rw^cenx ( 1 SO) /ynamx (6 )
A c --g l-i dent i f ier $-----   --
5 i nt ege r
6 mm/ t buf /c ena/ cenu/
7 zc /zb/zm/ zn/7 r/ ?sszu*zy*zz /
8 c/d/p/l/z/sz/m/lur*u/ptr/a
9 bksp/npt r/ i t er f nl oo/gbeg/ I

10 y*y1/y2/y3*yA/y5/y6*yy/yna
11 aty/adn/ada/adz/ariy/bty*bdn/bda*bdz*bdy*

13 c
1A ty^dn/da /dz*dy* s (AC) t
15 nm/ aa»az/>
16 r m e n-
17 real r (AO) / rz f r 1 / r?/h/usym/unew
18 integer a/e/t/f
19 integer xup/xlp*xgm/xcl/xtyou(?Qr),;jv(AO)
?0 integer g1 /g?/i 1 / i ?/ j 1 * j 2/k1 /k2/n1 *n?
?1 integer groo I /gt une/ t vse
22 c--common--gl-mero-----------------------------   ---   ---------

23 c mm zc c ca ff ty nrr a a azcena urmenr' end
?A c0001 0351 0361 OA01 0561 0*01 1001 1901 ?801 370 1 3911 A001 10POO
25 common /gl_state$/
26 mm(120)/tbuf (80 ) / cenu ( 1 50) /
27 z
?? c
29 a
30 c
31 f



77 nrr(ooo>,aa(9nn)
74
35

3T qpad(1),tvse/opool( c ),gtune(30),xpad(in),
3C rmer(60CO)
4 H c--common--tvpool-£-tvtunp--------------------------------

41 corrmon /tvpool/ ipool(P-)
4? connon /tvtune/ itun»( 7n )
4? c--equiva I ence--------- -----------------------------------

44 equivalence (xup,cenu( 5 ) ) , ( x I P,C enu ( 3)),(r ,s >/<s1*M>,
45 (dv,s),(xcl,cf?nu(149)),(xtv,cenu(150))/(rz,sz),(s2,r2),
46 (xqm,cenu(134))
47 c--end-of-gl-declarations-------------------------------
4P c--ce-names --------------------------------------------------
4<? c 1111 2222 333^ 4444 S555 666* 77?7 ^a**
5C data cenx /
51 4hinit/4hrset,4h( /4heval/4h" /4h) /4HD /4houox/
5? 4hauo /4hastr/4h' /4hskip/4htynO/4htyDl/4htyD2^4htyp /
53 Ahnam /4hbeg /4hfin /4hdvn /4h= /4faf /4hfa /4h$ /
54 4hof /4huq *4hgu /4hcalr/4hifju/4hdecl/4hslip/4hcnarn/
55 4hdrop/4heot /4hchnr/4huo? /4hdynx/4Mynr/4hnakd/4hact T /
56 4hdolu/4hwhiz/4hgut?/4hvvn ^4Hvsrt! /4hmops/4hnptr/4hx r| 4P/
57 4hxQ49/4hx05r! /4hplus/4hnnnu/4htirs/4hdiv /4hidiv/4hoow /
5R 4hmo r4 x/4hminx/4hmaxx/4hrnrl /4hsi /4>-co /4hta /4hgsi /
5^ 4haco /4hata /4hloqx/4hL10x^4Hpx *4bab /4hsqr ^4hchs /
An 4hflot/4hfix /4hnotx/4heq /4hne /4hlt /4hle /4hqt /
61 4hqs ^4hxOF?/4handx/4horx /4hsiq /4KcTdn/4hDrorr/4hcodr/
62 4hio /4hx090/4h i sH / 4 h i s 4 / 4H r s t r /4 hi s d /4Ms *4hx096/
63 4hxO r?7/4hxC98/4hxC9°,4hx1QO / 4hf ,/^bq /4hh /4Hi ,
64 4hj /4hk /4hpc / 4 hx 1 0B / 4hr en /4hstk /4h/ /4hxcHg/
65 4hDush/4hlkup/4hrwel/4hsubi/4hsubj/4hsui1/4hsui?/4hx12n/
66 4hkint/4Hvint/4hkrea/4hvrea/4haint/4harea/4bvdes/4hvc<as/
67 4ha /4hb / 4hdurrp/ 4hga re /4 hs t a*» / 4 hcmem/ 4 h lure / 4 hpa rs/
6P 4h. /4bce /4hstop/4htrDt/4hectl/4hestk/4henain/4hedec/
69 4het yp/4hei dx /4hexup/4hemi s /4h ! /4htty /
70 c--initiatization---------------------   ------   ---   -___-__-__
71 data ynamx/4hi nt g/4h rea I /4h Lett /4h i a rr /4h ra rr/ 4h st rp/
7? y1=1 ; y?=? ; y3=? ; y4=4 ; y5=5 ; v6=6
73 yy(1)=1 ; yy(2)=1 ; yy(3)=1 ; yy(4)=1 ; yy(5)=1 ; yy(6)=4
74 zc=39 ; zh=150 ; zm=50000 ; zn=90P ; zr=30 ; zs=35 ; zu=
75 zv=6 ; zz=5 ; m=40m ; lurd=?
76 UTod=0 ! usym=99999. ; unpw=usym ; udef=1
77 t=1 ; f=C ; a=f ; lur=S ; dlv= n ; ncvc=0
7P. gpad(3)= 0 ; gpad(4) = 100 ; qoad(5)=v ; ooad(6)=100
70 gpad(7)=0 ; gpad(P)=1 ; goad (9) =0 ; qn9d(10)= 1
80 gtune(2)=PO ; gtunp(3)=0 ; qtune(4)=i; otune(5^=0 ; ot une ( 1 5 ) =
F1 gtune(6)=0 ; gtune(7)=0 ; gcad(1^)=.5
*2 do 8D i=1/zh
83 cena (i) = cenx(i)
?4 80 cenuC i )=cena(i )
?5 do 81 i=1, zy
P6 81 ynam ( i ) =y namx ( i )
87 do 82 1=1, zn
88 nm(i)=0 ; aa(i)=0 ; az(i)=-1
89 82 continue
90 do 83 ce=1,?h
91 name = cena ( ce) ; nchar = 1


