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SYSTEM Ag,PLUS 

This document describes AQPLUS, an interactive, iterative system for 

inductive inference. AQPLUS is built around an algorithm based on random 

search with adaptation, which is due to Lbov. The system is written in 

Fortran for use on the DEC-la, and uses the inductive program AQFOR, written 

by Jim Larson, which is a Fortran implementation of the algorithm AQ. 

The reader is referred to the documentation. of AQ.FOR for information 

about that segment of the system. Familiarity with the algorithm is as­

sumed. 

The algorithm AQ,PLUS associates with each feature X an information­

content value U(X) in [0,1]. A certain number of features are chosen 

from the feature set, using a random selection process in which the relative 

probubility of feature X being chosen is equal to U(X). AQ. FOR is then-
run on the chosen features, and the information-content values for the 

chosen features are modified according to the resul.ts of the AQ-. FOR run. 

It should be noted that when the number of description features 1s 

reduced that it is possible to have two events frO'll dH'ferent cl.asses having 

the same description. In this case it is said that the representation of 

the events is non-disjoint. If this occurs, the user is notified. 

If' the number of features that we are working with is DIMl'OT, and 

if NDIM is the number of features used by AQ.-FOR, the modification of 

the various features shoul.d depend on the relative values of DIMl'OT and 

NDDI, and on the value of C, which is a real number between zero and one 

which is a measure of the 'goodness I· of the formula produced by AQ. FOR. 
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In general, the better the rule (the greater the c), the greater 

should be the increase of the U(X) for those X used in the rule, and 

the less should be the decrease of the O(X) for those X (among the 

chosen features) which are not used in the rules. 

Also, as NDIM • DIMTOT, the more extreme should be the modification 

of the information-content values. 

To satisfy the above conditions, the following function can be 

used to dodify the u(x) corresponding to those X's among the chosen 

features; 

For X used in the rule: 

C x NDIM
U(X) -U(X) + (l-U(X)) DIMTOT 

For X not used in the rule: 

U(X) - U(X) x C DIMTOT-NDIM
DIMTOT 

In addition to the code for the algorithm itself, supporting routines 

have been written which allow the user to examine the progress of AQ.For, 

and alter various pr~eters. These routines are described below: 

Routine AQPARM: 	 Allows the user to alter the parameters used by AQ.For. 
The entry format is 'parmname :value*' . The parameters 
are: 

DIMTOT (~OO) = The total number of features known to the 
system. 

NCT : 	 The total number of events in file 
in file tDATA.TOT'. 

NDIM (liDIMTOT)= 	 The number of features to be 
submitted to AQVAL. 

Cl = The number of the class to be covered. 

IB = The number of the first event in Cl. 
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NCl = 	The number of events in Cl. 

NUSEl (~Cl)= 	The number of events in Cl to be used by AQ.FOR. 

RAND = 	If 1, then the events from Cl to be used by 
AQ.FOR will be chosen randomly. If 0, then not. 

NC2 = The number of events not in Cl to be used by AQ.FOR. 

MAXSTR = The maximum number of complexes in an intermediate 
star. 

NOSEC = IF 1, uses the number of events in Cl covered 
as an additional criterion for complex selection. 
If 0, then cot. 

Routine FORCE: 	 Allows the user to select features to be used by AQVAL. 
He may choose as many NDIM features. If he chooses 
less than NDIM features, the r~ainder will be chosen 
randomly by the subroutine 'SELECT'. Feature I is 
'forced' if FORC(I) = 1, otherwise FORC(I) = o. 

Routine MODIFY: Allows the user to view or modi~ the information content 
values of the features. In alter/-Usplay mode, a feature 
number is entered, and the usefulness value is displayed. 
The user can then either enter a new value, or hit return 
to select another feature. Hitting return when a feature 
number is requested displays the usefulness value of the 
next feature. Altering or displaying feature number 0 
alters or displays (respectively) the values for all features. 

Routine CREATE: Allows the user to create new features.from combinations 
of existing features. (Not yet implemented.) 

Other features 	used by the system: 

Routine GETINT: 	 Accepts and checks numeric data from the user. The 
resulting Packed-Ascii data is availiable in array M. 
If M(l) = 'E', then the value accepted was non-numeric. 

Routine Select (N): 
Chooses N feature~ 'randomly; weighted by the usefulness 
values of the features. These choices, along with the 
forced features are put in NSEl (1) through NSEL(NDIM) . 

Routine PROJEC: Creates the file 'JIM.DAT' by projecting the events from 
'DATA.TOT' onto the selected features. 

Routine USEFUL: 	 Alters the usefulness values of the features used in the 
last run or AQ.FOR. Calculations made: 

QUOT = (# of events in Cl classified correctly - # of 
ev~nts classified incorrectly)/ NC1. Then 

C= .J prev/e . 
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The routine also stores the formula in the array PUT: 
Put (*, last) contains the best fOrmula so far in the 
form: 

Put(l,last)= cost 
Put (2, last)= class 
Put (3, last)= -1 

Then groups of three elements correspond to selectors, 
with feature number, lower bound, and upper bound. 
Terms are separated by -1, and -2 designat the end 
of the formula. The resulting formula, along with old 
and new information content values are computed using the 
formulas listed in the description of the algorithm. 

Routine PREEST: Prints the best formula found so far from Put (*, last). 

Most of the data areas in the common area are only used by AQ.FOR 

and its supporting routines, and are explained in the AQ.FOR documentation. 

Others are: 

U(I) = 	Contains the current value of feature I 

FORC (I) = 1 	if the user has selected feature I, 0 otherwise. 

NFORC = The number of features selected by the user. 

PUT (*,last)= 	Contains the best formula found so far, in the format 
aescribed in the write-up of the subroutine ·USEFUL'. 

NSEL = Is used in selectit1g the features to be used by AQ.FOR. 

PREVCl = 	Contains the last value of Cl. 

PREVC = Contains the best value of C found so far. 

DISJNT = 	Is a flag which is set to a by AQ.FOR if the event representation 
is found to be non-disjoint. 



SUGGESTIONS MADE BY PROFESSOR MICHALSKI: 

1. List features along with information content values. 

2. Print event sets. 

3. Choice for cost, usefulness formulas. 

4. Temporary storage of usefulness values so other usefulness values may be ~sed. 

5. Choice of constant or random selection of events in C2. 



lJ Introdubtion 

This paper describes a sequence or special p . .a·oo:;e pro~ra.'!\s 

(l ..r' .h.~ I 
which generate '(L f,,:nnuJa::; using algorithm AQ. .,. "'t:uut.: their perromance

1 

ar""~"'~ l. :,·~t. of testing eventswith cmphllsi::; on i\ lal'ge event spaee, 
~ ,,) 

an~, economical generation ?r COVtH"S for many claa~e5 usin.: unquantiud' 

real valued variab1eti•• i h.,<'! ,=1.,:1orithm it~lf is inplemented. in f('l~ ...,'1 
I 

on the DSC - to canputer '~!'N ~'u.. t.ainll th~ pot....ottal for user interaction 

with the progra:1l. LThe &"rrnu.las generat.eli b~' .~\,~ thif'l progrrun can be 
, '= I t·1 1:::'_ 

sent. to a PL/l proC:"3.Jll on the IBM )60/75 to be 1'I!'int.(..>d 1n a rea.diblc 

t0Ml13t 3nd w!Jt.ed against a;set. of testing evonts3 ff-~r conru~ion matrix 

can be generatedJ~''i"lu.,. 4,'/f. nN" ~,v!'t /u,;./"'.· <;,,<,I\...~.j 
!. '" -. ~., 

It h( a&tlumed that 1-he read9r has a ba,.ie kr'lJWlp.dr.q of thp. 
...!",.of'« '('t., 

algorithm lQ and the ~lNr. syttem VI.t ., Although ~~r-'\~"'t!i.o.Qc:.~J2~S artJ 

not explained here. the modlflcation'and limpllficat10ns which al~ 

lI'I&de to the algorithm art! described in detail. 

The fortran prograro. AQ.FOR contains approximately 450 r pLl''''I' 

statements, and accupies Between 40 and 60 l~es or nEC - 10 memory ... 

'When executing (each page contains 1000 \IP.:taQ )6 bit words). Thh 

1s equivalent to tOOK - 150K bytes on the )60/75. The two ~l/t procr~s 

require between 100 and laOK bytes of titorage to run on the )60/75 an-d 

,!on'sits or about. 100 to 200 PL/t statements each. 

\' , .. -" ~ction 2 pf this paper detocribes the &:lgor1thttl simplification 

used in the fortran progrL'. Sections J and 4 contain d~scriptions or 
lQ.~·CR 

the use o( the proGl".:tI\l QJ;d the program ~tructir'lfl. Section 5 describe .s 

the PI./t }i:.),h", procralu TCPXIS and its use. !:iection 6 dcscrib.3 the 

confusion matrix progr&11 PBLOO. The three pror.rAlll listings are given 

1n appendices A, n. and C. 

, , 
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2. 	 Algorithm Description and SL~plirications 

The program AQ•• FOR is an implementation of the aleorithm 
, .' \ \ j".' 	 I, ' •• 

AQ with emphasis on handlin~\a large ev~nt space vith roal valued 

variables eeo~eally. The prograft cont3ins saae reslricitons on the 

basic algorithm in that only interval variables arc accepted and only 

, cost. functions are currently implemented with & tolerance ot O. Also, 

all variable values must be inteGers bebleen 1 and 9999. Only a gonel'al 

.tar site is maintained instead ot the maxst3r-cut~tar prodedure whidl 

is available in other programs. Initial comparisons with the program 

AQVAL-.v.7 (AQ7); hOW'eve~ indicate a 5 fold reduction in time and a 10 
. 	 . I 

told reduction in cost. 	 . ./, P'1r'" cttr,../ :/'~h.ttr! ,Joo\. /"'111 
\ 

. 	 1 
The basic algorithm AQ in unchanged. The sets F UIl to be 

covered are Gelect.ed in Ie mode onl.Y. For each se t. t.he algorithJll maintai\1:l 

two sets ot events,~those events Which have not been covered by any 

previous star ( the set Ep ), and those events which have not been covered 

by a preflou8 L or output canplex (the set e:1). Events frcn the set 
q 	 . 

"\ 0:;, 	 . 

Ep Il"e selected i~urn and stars ...pnerated against a randOdl sampling 

ot events trOll other events sets. The nWllber of these events is controlled 
C,.,c 1)

by tlul an input parameter. A new .n.~r intermediate star 1s generated 

only it the ra.ndom.l,y selected event 1 s contained in the current 

intermediate star. The nwnber or complexes in each intenn~diate star I.S 

t¥'::lIt,C.Ll~j'.lC1·".,~:,; maintained at a constant number of cOI!\plexes (l~AXSTR). 

It the nWllber of c:-.plexes exceeds MAXSTR, then the best ~tAXSTR cOfllplexes are 

chosen with respect to the following J criteria: 

; 
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Criterion ; Descript ion 

1 , largest nWlIher of new events covcrl!d by the 
complex of the fie t l<' not covered by an.:,' prl?vious 
OUtP.lt complexe s 

fewest numher or literals in the complex 

(optional) - the lar~~e:Jt. number of events 
from t.he oril":inal event set £<,1. which are covp.rad 
by the complex 

This selection process is desir-ned for a ~l~XSTR value of 1 

to increase efficiency. If an event from fi is identical to an event 
1 \ 

fran another Avent set,': the program ha£ts and prints a message 

\'1 "'o~t .
indicat.ing t \..;.'~ t.wo event.s WhICh were id~ntical and that an inter­

mediate star 'Was 'wiped out'. 

In addition, unspecified values for some variables may be 

handled by assuming that t.he value for the vadable is the entire 

range of values tor that variable (i.e. the program ignores unspecified 

variable values in star formation). These variables are coded as the 

value 0 1n the event set data. 

). How to Use the Program. AQ.FOR 

This section describes the in~t sequence and recommends 

To execute t.he program, some pr<:Pl'occssine of the event data is 

necessary to create the proper binary mode input. TIle proeri.l1ll reads 

the events from. a binary mode randOt':! access tile called DA'rl.JTI·l. This 

rile containo the enUre ovent set wher'e each event is prcceeued by the 



number of the Get ~,i to which it belongo. tor exa:apl.:, with 50 variables 

and 1200 events, thi~ is a 1200 X 51 lnatrix of valueo. The program REFORM. 

will accept input for AQV~.L - v7 and cre~te the prnper info\! t. for AQ. FOR 

as well as accept formatted data (which is more economical to store). 
",,1,.4:1\ 

In addition, a Cile FSIZEAcontains the size at each event set 

(except the first) is necessary. Each successive line of this file ~uld 

contain the size or the next event set; (nwmbered2, J. etc. ). 

The out~t appears on the tenr.inal in readable to"" and also 
5 .. ,'" Ii'f' 

1n a file FOHH •OAT in a. (annat,., Cor subsequent processing by the 

PL/1 programs. 

).1 Input Specification 

Refomat the data it it has not be~n already done by fmowing 

the stops in table 1. Then, Com V~ formulas using tha ~teps in table 2. 

Before proceeding with table 1. copy the events into a file named EVENT •OAT. 



Generate Covers 

f"step 	 !Tenninal Oupput IUser Response Example I Explanation
I 

- ....... - ...-----....--....... -.-....... -~ 


I 

I 	
-----==]; Execute the pr:)gram which generates covers1 	 r~ !RUN AQ 

2 	 i EHTER l'-llJMBER OF . 50 Enter the number of variables (or dimensions) 

! Dn·iENS10NS 

! 
• H<l'll MANY EVENTS 1942 	 Enter the total number of events in the entire set F3 


TOTAL 


4 	 ENTER t-1AXSTAR.1OO) ~l~~ (~ means enter blank) Enter the maxstar para~eter in I 

NOSEC 12 	 12 foraat and then enter 0 if the third criterion 
(total events ~f the events set covered by a c~mplex) 
is to be used, enter 1 otheniise in 12 format. 

5 	 EIITER CLASS TO 1 Enter the first clJ.ss mur.ber which is to be covered 

BE COVERED 12 (1 unless t~is is a restart) 


6 	 Wl'tI MAliY EVEr;TS 200 Enter the nwr.ber C)f events which are to be rand~rr~y 


OF C2 chosen against whli:li:h covers a.re to be generated . 


. 
1 	 Eli~ EP BEGm:Hl'l.. UI:.! ~~~1~98 Enter the event nur.:oer Y/hich geglns the set specified 

I 
SIZE OF CL:SS 14,13 in step 5 a.nd the number :)f events in th!s set. The 

program now generates covers for the sets speci~ied 
the file FSIZE generated by the pngrar., :::.:::aO:\l,: 4nd 
prints the c::>vers ::m the tenr..inal. 

8 EXIT I Normal pr;)gra.':! ten:-.in3.tion. The covers ::::.re n;)1..' in 
____ I tne file FO:t,;. D:~T ______ 

4'· 




Reformat Data 

------',IStep 	 , Temina.l output User Respon:e--ExamPle;·-r------- Explanation 

!l I 
i ! 

I • 

:2 ENTER FORt·tAT 

3 	 ENTER # OF 
VARIABLES Al~ 
# OF EVENTS SETS 

4 	 Ho\>l M.,;JlY EVENTS 

IN SET 1 


5 	 HOiT M..u-TY EVENTS 
ARE TO BE COVERED 

6 	 EXIT 

---.,.---'"':--~ ....-- --_.. ­

RUN REFOlM 


CR or (312,lX,412) 


7 3 

21 

13 

Execute the program which refo~ats the event data 

Enter the Fortran for~at in parenthesis if the 
data is formatted in the file EVENT, otherwise, 
press CR if it is in list format. 

Enter the n~ber of variables and the n~ber of 
event sets or classes 

Enter the number of events in the set requested. 

Enter the number of events which are to be randQw~y 
selected to be· covered. go to step 4 until all event 
set sizes tave been entered 

The program has completed execution and the file 
DATA.J1}1 now contains the internal form of the 
eaent data. A file FSIZE contains the number of 
events to be covered. 

.--..-_._---,--------..---.-.-~-~ ..--~ .. - - ----- ---- -------_._--- .._--._--------:------

Ai. 
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Sheuid··.tt· be neces::;ary to restart th~ prOel'rutl, tirst copy the useable 

infonnation out of the file fOHH.DAT. then build the file FSIZE with 

the sizes or tho sets ~ which remain to be covered and execute the 

steps 1 to I of table 2. 

3.2 File Structures 

FSl2E This is a tile containing the size of each event set to 
be covered (except for the first set which is specified on 
execution) I and the number of events which nrp. actually to be 
covered. Ear:h line of tho file corresponlis to one event sot. 
Each line ('!ontainr. one or two nur.tbor! in I) fom:lt. lhc 
firat numbor indicates how many events of the event set are 
to actually be covered. The ~econd number is s~cifled only 
if a subset of the oriLinal event set is to act.uaUy be 
covered. In thia instance. the seco~ nwnber indicates 
the total number of events in the events. 

~.: . , 
Example: ~.5113 

200 
(~ • space) 

1,1 " , 

30()liOO, 

In this example. the second set to be coverod contains 
113 ovents but only 1~5 are to be act.ually covered bythe 

'.. , 

program.' The third set to be covered contains 200 events 
allot which are to be covered. The fourth set contains 

, , 400 events. )00 of which are to be coverP.d (Note .. the first 
set-to be covered ia specified in step 7 of table 2) 

FORM.DAT .:. This tUe contains the formulas generated by thl: 
program A~.FOn in interna.l fOnTI3t . accepted by the foilow­
up Pl./1 progralfts. The fUe conuists or a list of' formulas, 
each or which covers one event set (or part of an event 
Bet as specified by the fHe l"Sfl&). Each Stich formula is 
tenninatcd by a ..t in colLmU'1:; 1 and 2. E.:lch such .fonlula 
is cnmpose::t of a set of complexes each of which is tenninat.ed 
by a O. finally, each complex is a list or literals containing 
the variabl.e number, the 10"",er bound and the upper oound for 
the literni. Unrcstrictod lowor arxf. upr~r bounds are rOpl'o~ente\i 
as 0 and 10000 re::;pectively. 
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AQ.FOR FOHT!lAN source for the proeram AQ.FOR. 


AQ.SAV Save monule (load module) for the pro~ram AQ.FOR 


REFOfl."f. FOR F'ortran source tor the progralll RfJF("PJ·f 

REFORM .SAY Save 1I1ooule tor the progrUll REFOilH 

DATA.JlM Random access rile containing a list or event.s in 
internal (Linary, ranrlort acce~s) ronn. ::a~h event is rp.prescnted 
by a list of the variable values and is p:'ccecded by the llUIQOOr i 
oC the events set,' to which it beloncu. 

iVEN't ()A' File containing event sets in raw fonn. 

4 Program Structure AQ.FOR 

The fortran program AQ.FOR generates VL cover ....s ot event set yit 

.t'l(~;'; against randcnly 00leeted events Crall other sets FIri • The basic 

files and their structures are described in section ).2. The progr~~ 

and the data structures within the progr~ ore described here. 

4.1 Drogram Data structures 

Event representation -- Events which are to be cov~red are stored 
in the array EVENT. Each row represents one event. Each e~ent 
ot a row represents a varlable value tor that event. The dze 
ot this array Ma¥ be altered to better flt the event set which 
115 to be covered by program "edification. 

Event liet representation -- The sets E and F. are representod 
by the arrays FQ and FP respeetivelt. t:acR ot the:;o arl'c\ys 
contains a pointer to the location in EVEUT tor each clmnont 
ot tho correspondine sets. ~Jhen an event is rcmcwod from 
one ot the sets, the eorrespondlnf{ element 01" the arra,y is set 
00 O. Anc:vcd a,eainst which cover':s arc to 'be formed 
is stored b un array EW. 

Complex repr~scntation -- Each CCll1plcx i:; ~·~pl"\!sented by 
a Utt ot selectOl"8. Each seloctor containr. inforkla.t.ion 
¥bout the variable (nnl), the lower and upper bounds (XLB and U13) 
and a pointer lo tho nuxt ~leclor (SP'rn).. F:ach cocnplr:J( contains 
infoT'!1l.lltion a.tJ()Ut. tho weipht. of the cOI,pbx: (C(l~T) cncnJcd as 
~DlJ~ *1, new event:; c(}vcr~:t - {thu 11I1J1"1:·m· of sclectord, -tho 
n';l"'bor f!t event:9 cO~(WC~ by, the eQ'llplex.x (S~C) aM. .1 pointer

'.' 



---- ---

to the next. compley. in the shor (P1'It). In a.dditi.on, for 
e;arLaee colluction. each :;;cleclor nOlle (shown below) contains 
a mark bit. (HAHK). 

Example: 

Ncrle (J) Node (15) Node (201 

DIM ?Tit 
20J 

XLB UB 
6J ­ .. ...--...­. 

HA.RK SPTR 
0 15 

COST S~C 
20011J. 

DJM-­
2 -­
XLB 
5 :~f 

Snit 

I 

Y.ARK 
1 0 

10--­ ---­
CO~T SEC 

D1J.{- -f1~
25 0 ----- . 

XLS UB 
o 10 

iLlt:tK SPTR 
1 0 

I--~f; -51£ 
120 

~ formula represented a.bove: 

(J~-XJ<·6).r(5<'·X2) V (X25< -10) 

Star representation -- Each star is reprf::sented by a head pointer 
and a list of complexes in order of decreasing eo~t and S£C 
vUues. Two subb lists are lTI.!lint.ainedl the list representing 
the current. intermediate star under construction ('-lith hoad. 
GUST")", and the previous intennedinte st.ar (with head pointc:r 
OLIST). A list. of floee selector llOClt.~ is also m~inta.ined with 
head pointer FiU::E. 

Selector str:>rage maintanence -- \oJhen:ever a selector is created. 
a selector element is obtained frOf!l the treo lict ot elements. 
1i' this free lint should he exha.1J.sted, a gi1rbage collection 
routine is invoked which "'.lrk.!J all nodes which are currently 
in use and ai.-res the remainder in tho trof) litit. If 
lIore than 90:~ of the ~pace is actually in usq, !l 11l8!l5:l.ge to 
that effoct is prinled. 

• eUST contains il dummy fi.rut. elHmcnt for better inoerUon alenrithm. 

http:11l8!l5:l.ge
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4.2 Program Structur~ 

The program AQ.FORconsists of several routines e4ch of 

which is briefly u<:scribcd belOW'. Rofer to the prot~rarn listinr.r.iven 

in appendix A for further details. 

MAIN -- 11'\e proGram AQ.r'a{ begins with a drlvincr prograJ'l'l or 
main program which select::. events which (\rc to be covered based 
on user input or the'! data 1n the file [o'Sl;,c.f.. t;venrG are eHher 
randomly selected (i,r only a 5Ubset of event set f is, to 
be covered) ot :;equentlally (if the entire event set Flo is to 
be covered• 

.AQ -- This subrolltine is the hearl of the algorthli. 11m 
process proceeds as follows: AU event is sclectt::d f1'm the 
set E (FP array) or if thi::; i.s e.::tpty. fr"''!!. the not.E;t (the 
FQ arPay). l~vents are then selected frolll t.~e event. sp.:lce F:. vF" 
at random. If an event frOOt the event sct.l'which is to 
be covered is selected,rrom the get F, it is diSCArded ~ a 
new event is picked aeain at rardom. Now, for each variable 
a selector i::. generated, multiplied by the olrt intenn~diate 
star. (pointed to by OL15T). and inserted into the floC.,- .' r /. ,,, dt. ~ 
intermediate star (see the <Juhrl'>'..ltine .1.HS:~R'r) •• l.A.,I·,," .(/.~.. .I', , ...... (, ..... ,"i 
variable (;Lr~"T is set to r.~nt to the currunt int.emfJdiate sta..e ..'l~ 
and a new event 1s selected rr~ the event set F as b~rore. 
If this event is not cont<1ined in the current £t.9r, it. io included 
in the toW number or events of F (i.e. the events against 
which a cover is to be rormed) but no elementary st<1r is 
formed against this eVAnt and no multiplication lakes place 
siace it would not chanee the current intennediato Btu anyw:J.Y. 
Once the correct numher of events of F have been used, the 
complex which is selected as the best of t.he current star is 
typed on the terminal and stor~d in the file FOCU4.Jl\'£ using 
the subroutine PRT. The arrays !:'Q and FP are updated and 
a new ewnt. is selected fran. FP or FQ. tlhen all events 
at El have been covered, the subroutine returns control to the 
aain program. . 

PRT(R) - This subroutine prints t~e cCtnplcx which is passod as 

aa argument (R) on the terr.linaJ. iUld !:it.ores the c.Clpplex in the 

file EORl-I.DAT in the proper format. 


CF(R) ~ This routine calculute:l tho tHiight of the cocnplex 
(R) and returns this value. The 'Weight 01 a co:nplp.x b: 
; of event.s not previously covered by a c~pl~x but covered 
by this, complex tirut:::) the (h.±iO"r of variables j n thu event 
space mtnus the number of seldctors in the cQ~plex. CF also 
maintains the total number of ewmts covered H tho mtitch tiOSEC is off. 
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5. TCPILS - Pro~ram to list complexes generated by AQ.fon 

This PL/t program was written as a special ~lrpo5e progr~ 

to list the complexes ccnl3rated by AQ.F'Oll. 'rhe crJlnplexeti and the 

original event. sets are read into this pror:r::un. a listing of' the complexws 

in readible form;::: statistic!.),::.' ',." -':l and a restricted 

confusion matrix is printed. The proCralll otructure ard the alr,ori thIns 

used to compute the statistics and the confu~ion matrix are given in 

section 5.1. A description of the input and IQodifications necessary 1" 

handle different problems is given in section 5.2. Section 5.J gives 

an example ot the output and describes the proper interpretation 

of the output. Section 5.4 r,ives a griet description of the data 

struct.ures within the pror,ram. A complete pror,ram listing 

appears in appendix B. 

S.1 The inplt to the algorithm ilqUel1.ented in this prol!ram TCPXLS'includes 

a. set of cauplexes r,enerated by the program AQ.""OU, the set of 

training events (or learning events) used to create these cc:rnpbYJ!s 

and a set of testing events. ro~ each complex, aovcrine 'part of the 

event set ri. a tr1.Jaru:d canplex TC is created which has the tollowin" 

properties: 

the trimmed complex contains the i zame event& ot f as the 
original complox C 

11 the range of each ot the selectors ot C is reduced as 
much as ~~ssible. 


The statistics about the complexvs arc rletermined an follows: 




COy __ the number of events of' th.~ set r i covered by the 

cnrnplex (i.e. the eventsassociat.ed with t.he current ri~cision 


cbss~ 


iNEW -- the number of events of thc set F not covered by 

any previou:; eomplax bLJt (11 0;""'/ ;'1 ~)
lit. \ 	 fl'·.·;I;'II 

INo -- the number of flvents of the set Jt.i not covered by 

any other co:nplt-x ,,),,.; ..... ~ .. ,1 I,. flo' II"",Jln 'J 


TOT the number of events of Fi ocvered by the complex and 

all provious complexes, 


Follo~ing these calculations, the cooplexws are printed 
,.,\J 	 "A.II1 

in a 	readable {ann,· .: I. the c<Mfusion lDatrix is famed. Approxilnately 

the sD",'" procedure described in the CO:,'FUS manual 1s Uf.P.rl with the 

following modificalions: 

i The definiton of the degree oC fit of a selector to a 

variable value (OS) is changed to be following: 


1 - if the value is sUisfied by the selector 
of the tri~ncd carnplex

OS • ' • .5 _ if the value is 5atlsfied only by the 
selectors of the original cOMplex[ ­ o - otherwi~ 

ii The unspecified values are simply ignored in the ca.lculation 

of Dr (degree of fit of an event to a term). 


S.2 	 Input Specification 

i FOnrlula input - lhis is the file FOru-t. OAT created by AQ.rOR, 

i1 	 a data file I~ARN which contains first a list at the numher 

events ineach event f~t follmlirl8 by the actual events in a 

fixed format defined in the program. 


iii 	 a data file TEST Which conta.ins first a list of the number of 
events 1n each t~5t, SI!t follmfeJ by the act.ual oVflmto in oil fixed format. 

Unspecified values are coded as O. 1'he format part of the lioIT 

statements lII\1st be modified to accept different fonllat events. DiU*,rent 

numbers of event sets and the maxiMum nwnber ot events must also 

involve progr.1m modi ricatir)U 
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COf'Y(St.D) 1'his routine allocate!; a new selector nodI:! (D) 
~ld copies the information fran :elcctor Sl into n. 

ALLOC(F) -- This reutine allocates a new selector nodo from 
the list of fL'~n ~eler:t.Clr noof:s. If t.hi:.; li.:::t i:; empty, the 
r,arbar.e co'*e~tion !~ocedure ia invok~j. ~ach node is mark~d 
wit.h a. O. lhen, each inler:ncdhte star and t~mrorary ~elector 
is markl!d wi th a 1. All node m.lrb~d 0 al'~ collocled. into 
the free list. If this li::;t coot-ainft lc!.is than 10,~ of 
the total nU,"1lber of nodes, a mC;;5at:.e io printed, olhoNi:le, 
requested solector node is returnod in tho pa.r<lJlletcr 1" 

COVER(R,S) -- This function determinos whether complex it cover:s 
canplex~. If it does, then dbvritt retunls a 1, olher....iae 
it returns a O. 

CONT(E, LIST, FLAG) The function emIT decides if the event E 
is containe:d inthe cccnplcx. !.I;:T (if jo'IJ.:.; is 1) or in the 
star LI!~T (if F!!.li is 0). rr:: is zero, the event t.o test 1:3 
asstuned to be stored in the 'arrJY EV1::, othcrwir,o. it is in EVENT. 
cor/'r retu.rn~ a 1 if the ovent ~ is SlOl'AS in th~ list LIST, 
othorwi::>e. CO;;T returns O. 

mSERT . - This subroutine in~e["ts the cOfllplex Q. into the intermediate 
star I/Tb,. in tho prop.!r IJlacu and th~n trims tho star to 
MAXSTR elell:cnts. ':'11e new cC\npl,~x is fiJ!fst compared at;ain::;t 
each element of the current intcrmedi3tel:ltar. In b'Uch a 
comparlsion. if' one compl~x lias mot·c weir.;ht tCO!:;T) than the 
other, the I'OUtine COVE:R is invoked to detenn loa if noo cOtr.plex 
covers the other. If it dooR, the second cO!rtplex is eluninated 
rl'an !utther considera.tion. 'i'he sto.r list is kept in order 
ot decreasinp; weif..~ht so that the first cQ!1plex in the lillt \ 
is always the best. 

XJ.UN, ~i.a.x -- These routines find the TI\'ln. am max of two elements # 

q:LQTCl) -- '1'his fUnction selp.cts the best en.llpl'lx frOfT1 the 
l,St I. ·Currentl1. the best cO!~plex is alw~c th& first on 
the list. 
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5.3 	 Out put Description 

'l'he outPlt of the prof-ram consist.;; of a 1i:1t. of cc.'1plexes 

and shtidir::;. Each complex and its ar.::oci:l.tr;d trimw'!d complex 

is printed along with the gr:nerated ntatislics as d('scrihed .1bove. 

The fomat of each selector i8 _as fOll.~s: _ , ;.' .t:: • I ) 
( [ cJ') b ] .e =J X v [<:: f!:. ) J c1 J ) () 'I ((1/ t~ .. .,f v CI { 

v 	 is the variable number 

a is tho lower bound of the eerezralized (or Original) 
complex it it. exists 

b is t.ho lower bound of the trimmed complex (b i5 only print.od 
if it is diftel"nnt from a anll a was printed) 

c is the upper bound of the trimm(ld complex (0 is 

only'printed if it differs frnm t.he generalized upper 

bouM d and d was printed) 


d the upP"lr bound of tha generaUted cornpl~x (only print.ed 
it it exists). 

(the brackets in the fOrMula above indicate that the 
information inside may be an.'itted.) 

The confusion II'tatrix is pl-inted following tho cQl\pl8xes. All 

decixions with decision value within .05 of the highest decision value 

are printed. Each decision value is calculated as describp.d in 

"CONFUS with the lIlodHications described in section 5.1. A samplo output 

trOlll the program is given on the next few pages • 
.. 

5.4 Data 	Structures 

The complexes and trimmed co:nplexes art: stored in the follO".ting 

6 arrays: 

http:print.ed
http:print.od


VAR contains the number of the variable associated with 

the comple:A: 


LB,UB -- cont.ain the lower and upper bounrts for each selF~cto,. 


the generalized compl~x 


TLB.TUB _.. contain the lo'.:er anJ upper bound~ for each 

selector of the trlDI'IIed cOll'lplux 


SPTR •• contains a pointer to the next complex 

eFTR .... is an array which contai.ns .. pointers to the complexes 

stored in the ahove structurp.. Each e lmnc::nt. of l'OW i 

of CPTR pol~t.s to a cOlllplex which covers a p.,rt of the 

event sct t' 


rrmiCOV. TOT~OV tUm, tIEI/COV -- are aarays which a~cul'llulate statistics tor 
correspondinG complexes of CrrR 

BCOV .- is a binary array which contains a 'l' thin row i and 

colwan j if the event j was covered by the i cQ'Ilplex. 


5.5 Program Structure 

The first set of st.atements read the generalized complexes 

into the proper arrays and initialize the array CPTR. Next, the 

trimmed caaplexes are calcuU.ted and the appropl·j.ate ct.alistics 

generated. Atter all statistics have been generated for one decision 

class, the complexes and statistics are printed. After all trimmed 

complexes have been formed and the canplcx~3 printed. the confusion matrix 

for each event set is printed usins thc calculat.ions described in 

section 5.1. 

The prodeduro XMATCII Conns an array CZAT which aont.lins the 

decision values for each canpl&x. The be~t complex is Delected from 

this ura::! and returned to the confusion matrix soction or th~ procralll 

A. complete listing of the program appear!: in appondia D. 
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6 PBLOG 	 - Prov.ram OP.seri~pion 

This pror;ram pri nt.s out a confusion matrix based on VL fomulas
1 

produced by the proer<ll"l AQ.FOR. The decision values on which decisions 

are bAC~d are obtained by 3clecting the set of complexes which best 

describe the eiven even~. and then calculating the event set Fi which 

has the hi~hest proqabllity of being covered by this set ot complexes. 

tlore preci :;ely. th"! proba.bil tty P(event ! Fi Icpx • j) 

(l.n. thp. probability that the event eov~red by camplp.x j is a 

mClIlver of the cot Fi is calculated) This 1s printed in a table, ea.ch 

row of whlilih corresponds to a clUrerent cClnIplex {i.e. the ele:nent.I 	
, 

(j,i) is P(t!venttFi I cpx • j». 
for each event 1n t.he listing set, those cOI'Ilplexes 4 which. 1 j 

most closely match the event (OC within .05 ot the best match) 

are selectod. The averaee probability avg P(eventlFi tcpx. C.) =- p~
C~ J 

taken over all euch complexes Cj is computed. Then the resulting 

figures are normalized to 1 and the best two ml~b values are pr.inted 
',I r. "I- '" ... A,HI!/' 11.,1.,,·,·,; p~ (( .. , f"I:'I,/) 

in the' appropriato colullUl~. . In addition,' statist1cx are ll'laintained 

about the "umber of correct decisions and the total number ot decisions 

made a1toeether. Tbn input is identical to that. tor the prograa 

TCrxLS as described 1n the pr'Cvious se'ction And the restriction 

about program modification for application bb a different problem 

still apply. 
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-
lsa Z 1 I END; 4!59 2 Z I XMX-O; 
~t..O 2 Z I 00 1-1 ro NC; 
101 2 3 I XMX:MAX(~STll).X"X.; 

, 
162 Z 3 I EN!); 

ltd 2 Z I 00 I-I ro NC; 

164 1. .3 I IF XMX-BSTll.>.05 THEN 


8STII'-0; 

loS Z 3 , E~lD; 


1<..[) 2 Z , PUT S~IP; LsTSIlEtlC./2; IF L=EVE THEN 

103 l 2 I puT El>lU' 0 '.lCJlA.fC51J. 

1.:d .2 Z , IF 8ST(IC)~:O THtN lCORRa leORR+1; 

110 2 Z I 00 I-I TU NC; 

III 2 .3 I IF 8STIIJ,~O THEN PUT EOIT(BSTtl •• CCOLlI0+S.IJ.f(4.l.). 

'n 2 .3 I END; 

.. 13 2 2 I END; 

174 2 I I pur SKIP DATA'iCCRRJ; 

175 .2 I I EN!); 

1 7~ 2 0 l. XK4TCH: .PRue,e'RETU~NS(FLOAT.; 


111 .3 0 , OeL IC.CPXIFIAEO BIN; 

1 7 e. 301 00 CPXal TO 20 WHILE(CPTR'C.CPXJ~.OJi 


i79 3 1 I ICx",(.Pf rt tc. CPX) • 

1tl:) 311 rOT=O. N\I=J. 

Idl .3 I I 00 klt!lE(lCX-..=OJ;
, I. CE~fcK .. ITudIICXJ.TLBl'CXJJ/2;
, leE Y E M I E VE t VAi( I I CX I J ; 


If l"':O THEN 

IF l(C['IIfEH fHEN 

00; ~\I&NY+l. 


If l61ILX).0 THEN TOT.. TOT+1; 
ELSE If l6(ICXI(sL THEN 
TOT=TUT+'l-L~llexJ'/leENTER-L8'ICXJJ; 
END; 

ELSE iF L·('ENtER TH~N UU.Tur;TOT+l; NV-NV.l. ENOS 
ELSE OJ; NY=NV+l. 

IF UdIICXJ=lOOOO THEN TOT s rOT+l. 
ELSE If UBIICX'>=L THEN 
TOT=TOT.(Uu(leX'-LJ/(UB'le~J-CE~rER'; 
ENO; *1 

101 321 L·EVENTIEVEtVA~IICX.J; 
1(3'. .3 2 I IF L>=O TtI:N 
lb5 .3 1 I 00; iF LBllCXJ(-L & UB(ICXI>sL THEN TOT-rOT+.S; 
It~ .3 3 I IF Tl6tlCxJ<~l t TUu'ItX.>-L THEN TuT-TOT+.5; 
lUI .3 .3 I NV=NV.l; 
led .3 .3 I I:.ND; 
It;9 .3 Z I JCX&SPTRtICX'; ENOi 
1'71 311 iF NV~.O THEN TOT-TOT/NV. 
1r.,.l 3 I I Del eSATCZQIStATIC • 
1',13 .3 I I CSAT U.P XJ - TOT • 

http:ICx",(.Pf
http:XMX-BSTll.>.05


- - - ---. 
......- .-- - ­ -

!; HIT l.EV NT 4 
1 0 ITtPXLST: PROt OPTICNS&MAINj; I 

2 1 0 I PUT PAGE EDIT" fORMULAS fROM INC EVtNfS'JICOLCZOI,A'; I 

3 1 0 I Ne-lO; NEVE:ioo; I 

, 1 0 I l:lEiOlN: I 

6 2 0 I Dtl '(SPIR.VAR,l8,ua,TlB,TUBJ()0001,CPTR(NC+l.Z0' I 


I ,EV~NT(XEVE,50'.ClSIlE,TSllf)(~C),Cpx. I 

I , «KJ"'teov, I OH.uv, I!\, 0, hE ..CCV )( Ne, 20), HCOV (20. NEVel, HE ... ' NEVel • 

I ,PTR(SOIJFIXEO SIN, LINE Cn~R'100IVAR ,NUM8 CHAR(4JVAR; I 


1 2 0 I COy: PROCCCPX,LIRETUKNSCflXED BINJ; I 

a ] 0 I OCl I SIATIC, CPX fiXEU KIN; I 

q ] 0 I I =tPTrll Ie ,CPX); I 


10 ] 0 I OU "lill.Ell-.-OJ; I 

11 ] 1 I IF UHII)fVtl\:r&L,VAklln I UBlIl<EVENTlL,VARClJI THEN ReTUIHHOI;1 

12 3 1 I I=5PUtll; I 

11 3 1 I £: r..') ; I 

14 3 0 I RE:rlJk~(1'; '::'-40 Cuv; I 


I 1* REAO IN tv~PlEXES ., I 

1t.> 2 0 I CPTI<:.); I 

11 2 ::> I "'U;1COV,rOTCLlV.INU.NEwCOV-=0; I 

la 2 0 I lC.CP'(::l; CPTiH1,lJ.1; NEXTal: I 

21 2 0 ISO: ~ET lIST'VA~(NExTI)i I 

22 2 0 I If VA~INEXT'<=O THeN GO TO S1; I 

l> l 0 I ~Er ll~T'l31~EArl.Ub'NEXTIJ; I 

:. ? 0 I J·~Exr; ~EXr&h~~T.1; SPTRINExT-laaNEXT; eo TO SO;' I 

'::0 l. 0) .S1: Cj))(-CPXtl; ~"'Tt\(Jl·O; I 

30 2 0 I IF va~'~Exr'a-1 THEN OU;CPTR'IC.CPX-l1-0; IC-IC.l; CPX-l; END; I 

3:> 2 0 I (. P r k I lC ,C P X 1 .:a il.E X r ; I 

30 2 0 I IF lC<=NC THEl\ GO TO so. I 


I I 

1/* CALCULAH TRUlnED COMPLEXES *' I 

I I 


37 2 0 I eET fIlE(lEAKN) LlSTClSIlEJ. I 

3:1 2 0 J TCPX: DO 1(.=1 TO NC; I 

31 2 1 I BC:1Vr:O,; I 

4~ 2 1 I GET fll~Il.EA~NJ ED(T('EVENT(J.*) 00 Jal TO LSIIEC'C,») I 


. I I CO l , ) I • F , 3 ) • 12 f C 1 J ,;. , ) J • .3 f ( l ) • F , .3 I • F '4 J • f' 11 , j F')). 2 5 f' 1 I I 

I It I 


41 2 1 I 00 CPX=l TO 20 WHIl.E'CPTR'IC,CPXJ~=OJ; I 

42 2 2 I DO L-l TO LSIZE'lCJ; SCOV'CPX.LJ-COVCCPX,lJ; END; I 

.. 5 2 2 I END; I 


I I 

46 2 1 I 00 CPX c 1 TO 20 WHIl.E'CPTR'IC.CPXj~~OJ; I 

~l 2. 2 I FIRST-!; I 

.. i ,2 2. I DO J a 1 TO lSllEI I'); I 

4~ 2 3 I If SCOV,CPX,J)-l THEN DO; I 

:-'0 241 ltX=Lt>TR(1C.CPXI; I 


http:SPIR.VAR,l8,ua,TlB,TUBJ()0001,CPTR(NC+l.Z0
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'.>1 
~2 

S1 
';)4 

':>5 
50 
~7 

~a 

S'J 
tiD 
01 
02 
t.3 
t...S 
bt... 
61 
6d 
t-9 
70 
71 
II. 
13 
74 
1S 
; :. 
71 
10 
19 
3J 
0': 
84 
6';) 
o~ 

81 

Sb 
9::> 
91 
92 
93 
<F. 
91 
'J3 
9:; 

1 ()O 
101 
1,J, 

2 4 
2 5 

2 5 
2 6 
2 6 
2 6 
2 5 
2 5 
2 4 
2 4 
2 J 
2 2 
l. 1 
2 1 
l 2 
2 3 
2 4 
2 4 
2 4 
2 4 
2 3 
2 2 
2 1 
l 1 

2 
Z 2 
l. 1 
l 1 
2 3 
2 4 
2 3 
2 3 
~ 2 
Z 1 

2 1 
t. 2 
~ 1 
L 2 
l. 2 
2 3 
l. 2 
2. l 
2 3 
2. 4 
2. 5 
2 4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I L S T : 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

00 ~HllE(ICX~=O); 
IF FUl.sr-l THEN 
TUB(I(X),rL~'ICXJ·EVENTIJ,VARrlCXI): 
ELSE CO; 
TUIH I CX )-MAX« TU~' ICx) .[YENT r J. VARI ICXI I) ; 
IL~'ltX'·HIN'rL~'ICX',~VeNr'J.YAR'ICX»)); 
END; 

ICXI'sprit( ICXI. 

EM); 
FIRst-o; 
END; 
tt~O ; 
END; 
NCVA=Cpx-l; NEw-Oj 
UO CPX-l ro N(PX; 
00 Lal TO LSlle(IC); 
If dtOVICPX,L)-l THEN 
00; IF N~w«Lt.O ThEN hiWCOV(IC,CPX)aNEWCOYClt,CPX.+l; 
~UM(~Vllt,CPX)·NUM'OV'IC.CPX)+l; 
;~E."L)-l; 
EtJD ; 
END; 
END. 

T U T (Oil ( 1(. 1 I" NE wC Oil ( 1 (. 1) i 
DO CPX:l TO ~CPX; 

I u Tl. U" ( 1 C , t P X I a , 0 T (011 I I C • (P X- 1 , +N E ,. CO V« I C .,Pl( ) ; 
Et.:ll ; 

00 (PXal TO NCPX; 
UO L-l TO L$llc(ICI; 
IF 
IF 

ULulll(PX.LI,;l THEN GO TO ll; 00 K-t TO 
tPX~aK , dCUIII~.L);l THEN GO TO ll;ENO; 

NCPX; 

I NO ( I C • (. PX, ., INO ( I C , C P X I +1 ; 
ll: ~NO; 

EN;) i 
PUT SKIPIS' full(' rrlE FOLLOHI~G',NCPl(. 

CUMPLtxES COVER SET ',IC,'CUY 
ICOLllO'.A,F(4"A.FI4).COL(lDOI,AI; 
Cu (PX=l TO ~C?X; H=J; 
PUT SKIP(l); 

N~W IND fOT') 

l Wt: '" '(OHPL t:x: '; 
ICPX=CPTR(lC,CPX). 
DU NV~l ~U 50 WH1LE(ICPX.=O); 
PTRtNV)-l(PX; ICPX=SPIH, (CPX); END; 
NV"~II-l i 
DO 1~1 TO NV-li 

OU J=I+1 10 NV; 
IF VAR(PTR(II')IIARIPTH(J») fHEN 
00; L~PIHCl); PIRII)=PIR(J)i PTR(JI-L; END; 
f::NO; 
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lOb 
101 
110 
III 
112 
III 
114 
115 
lib 
111 
11 d 
11 S 
llJ 
1.21 
112 
i.13 _..
1 7" 

1.,.5 
12... 
1£1 
u~ 

In 
1 j') 
Dl 
1 -'2 
133 
l 3:, 

lJ'.> 
130 

lJ7 
13:; 
141 
142 
l.;J 
145 
14:' 

148 
149 
15J 
151 
15" 
153 
1 ::'4 
155 
150 
1 ~>1 

l. 
1. 
1. 
Z 
2 
2 
2 
1. 
1. 
2 
2 
Z 
l. 
2 
1. 
Z 
1. 
£ 
1. 
2 
2 
2 
2 
1. 
2 
2 
2. 
2 
1. 

~ I 
1. I 
3 I 
4 I 
4 I 
" I
5 I 
5 I 
5 I 
4 I 
4 I 
1 I 
j I 
1 I 
" J 
" I
'S I 
5 J 
') I 
4 I 
" I 
" I
3 I 
3 I 
" I 
" J
'- I 
5 I 
5 I 

1 INO lie, CPXJ , r anov I Ie. ,(. P X) ) H.Ol I 100' ,~(f (3 J • X, 1 ) J ) ; 
1. 5 I E NO; 
l. 4 I ENO. END; pur SKI~ EOIT(lINE)CA); 
..-. 1. I E'~O LS r; 

2 1 I ENIJ TCPX; 

2 o I CO~F:; DCl aSTANC). 

1. o I GH fllE'TEST) LISTI TSIZEI; 

1 o I 00 IC-l TO NC; GET FIL~ITEST) EUITClEVENT'J •• )OO J-1 TO 
 TSllEIIC)I) 

I (cOlllJ,FI3J,12 fUJ.F(3)tl f(l),f13),f(4J,flU,S f(3),2S fill 

I ) : 
1. 1 I PUT PAGE; 
1. 1 I PuT EOITI"O',II OU Ilal TU Ne..j'COLlS*II*ll),A,fll.)); 
1. 1 I 00 J:: 1.2; 
1. 2 I PUT SKIP 
1. :2 I END; 
2 1 I ICORR::O; 
2 1 I 00 EVE-l 
1. :2 I 
1. :2 I 
1. 3 I 

EOITIC"_t 00 1-1 TO l~O)IlA); 

10 TS[lEIIC); 
65T=0: 
00 C"l TO ~C; 
6STlC)sXHATCHlCJ; 

00 

ENO; ~~ 
J~l TO NV; LINE=LINE ,. • C'; laPTRCJ'; 
If L:H 11>0 THEN 
00. PUT STrtING(NUMS)EDIT'LS'l)'F'~)'; 

LINE-LINE I I NUMS; 

If TltHlh=L811) THE/Ii 00; 

PUT STRINGl/liUMB)EOIT,rL~'I))'f'~)Ji 


LlNE"'LlNc II ',' 11 NU-td; 

E~O; 

l (1Ij E::: LI :-Of I I • ( ill' ; 

I::NU; 

PUT ST~ING(NU~d)EDIT'VAK'IJ"FClIJ; 

LINE=LINE II 'X' II SU~STR'NUM~.1,2J; 

IF uau)( 1uUOO THEN 

00; ll~c.LINE I I ,(_,; 

IF rUiil I "'.. ;;tH I) THt:N DO; 

PUT St~1~GINU~ulED1T'TU8'IJ)'FC~J)i 

LI'~E·L"'.jE II NU."IiS I J ',' i 

E~Di 


PUT STRINGCNUM~)EDIT'US'I))'f'.)J; 

LINE-LINE I I ~u~8i 


ENO: 

LlNf=L1NE II • J' i 

If lENGrHILl/l.jEJ>15 rHt:N. Ol;U 

pur S~IP EDITCLINE)IA); 
1I NE: I ••• 

I F Ii a 0 THE N DO; 
11=1: 

PuT EOIT(NUMtOV('t.tPXJ,NE~tUV(I~.tPXJ. 

http:LI'~E�L"'.jE


------------ - --- ---~ ~ 

...11 LEV NT 


1 
.2 1 

o 
0 

I 
I 

PBlOG: 
N(=ZO; 

PRoe OPTIONSlHA(N);
NEvE-1l12; 

I 
I 

It 
5 

1· 
2 

0 
0 

I 
1 

BEGIN;
OCl lISPTR.V~R,lB,UBI(4000).lLSlletTSllE)'NClt 

I 
I 

I CPTR'lZO,.CLASS(llOI.EVE'SO),CPXJfIXED 8IN.CCPROBINC.1201; I 
6 .2 o I DCl XMl120.,aSTlNCI,(DTOT t DECIS)FIXEO BIN; 
1 2 o I I Tor:o; OlOT-O; 
q 2 o I ~ATCH: PROC; 

10 3 o I 00 CPX-l TO ~CPX; 
11 ) 1 I J-CPTiH CPX'; 
1i } 1 1 X-Oi NII:O; 
14 3 1 I DO wHll E I J ... ·OI; 
15 ) 2 I If Evf'"A~IJ)'>O THEN NlIsNII+l; 
1:, 3 2 I If Le'J.(-EV~'VAR(JIJtU8'JI>-EVE'VARIJ.1 THEN 
11 3 2 X",X.l; JaSPTRCJ'; END; 
19 ) 1 If NVcO THEN X~lCPX'.O; 
21) ) 1 ELSE XMlCPX)aX/NV; END ~ATCH; 
21. .2 o 1(=1; CPT~·O;tPTR'lla1; ctP~aa:o; NEXT-1; CPx-1; 
l8 .2 ° so: GET lISTIIIARfNExr,.; 
29 2 o IF VARINEXT'(aO THEN GO TO Sl; 
)~ .2 o GET lISTlLSINExT,.UBINEXT'.iJaNEXT; NEXT-NEXT.1; 
II 2 o s?raCJI=~Exr; GO TU SO; 
H .2 ° S!: SPTRIJlaO; Cl~SSICPX,aIC; If IIARINEXU.O TH!:N CPX-CPXH; 
H 2 ° C?rRlCPxl~~ExT; If VARtNEXT'a-1 THEN IC=IC.1; 
':'0 
"<1 

.2 
.2 

o 
o 

IF IC(:NC THEN GO TO SO; 
NCPx=CPX-1i GET fILEllEARN. lISTILSIZEI; 

It3 .2 o DO IEVEal TO NEVE; 
44 2 1 GET F Il E Cl EARN' EI) IT I IC , Ell E I 

lCOLlU,Fl.2 •• FI}),1.2 fIU.FOI.l FlU.flll.fl"thflll.S FI), 
.ZS Flltt; 

1t5 Z I IF ICaO THEN IC z 20; 
4b .2 1 DO 1"'1 TLI NCPXi 
41 
4'1 

.2 
2 

.2 
) 

J=CPTRlIJ; DO WH;le(J ...;OJ; 
IF lB(JI>EVEIIIAR(JI JlUiHJHEVE(VAR(JII THEN 

50 .2 3 GO TO Sit; J-SPTRlJ'; END; 
52 .2 2 C.CPROBIIC.ll=CC.PROOI IC.I h1; 
53 2 .2 Sit: END; 
54 .2 1 END; 
55 2. 0 00 (PXal TO NCPXi 
5~ l 1 XX2SUM(CCPRO~'·.C.px"; 
51 
59 

2 
Z 

1 
0 

CCPAOBl •• CPX)-CtPR08C·,(PXI/XX;ENO;
PUT PAGE EOIT( ('0', I 00 1-1 TO NCJ) 

t,O Z 0 
I COl( 10+5.') ,A.Fl2I'; 

OQ Cpx;1 TO NtPX; 
01 .2 1 PUT SKIP EDIJ'(CCPROStl,CPX) DO 

( C.ULI 10"5.1 , ,F I 1t,3· J , ; 
'-1 TO Nt,) 

~~. 




-.." a ••::a:=..-___-.---............-_
~ -'- ~ ~ "-
,J ~, 

,'<. ..... i PUT SKIP(OJ EOITC· ____• J(CO~., S.CLASSICPXJI,AJ; II 

(, j 2 . 1 I END; I 

(,It 2 o I GET flLE(TESTJ LISTCTSllE'; I 

:,5 2 o I CCPROBcCCCPROBA OJ*2E-3+CCPROB; I 

~6 2 o I 00 It-I TO NC; I 

&7 2 1 I pur PAGE EOllCC'O',1 00 1=1 TO NC')CCOlCIO.S*IJ,A,FC2JI;1 
,;'J 2 1 I PUT Eon,,' • 00 1"'1 TO Z401HSKIP.1Z0 Ali I 

("9 2 1 I ICZ"TSIlEUC,/2; ICORRaO; OECIS=D; I 

72 2 1 I 00 IE~1 TO TSIIECIC); I 

13 1 Z I GET FllECTEST) EDIT(J,EVEJ I 


I CCOLll',Fe2',F13',IZ f(U.ftlJ.3 FelJ,feH,FC41.FClI.5 FC1J I 

l't 2 2 I ,25 FCU); CAI.L HATCHi X-Do I 

"6 2 2 I 00 1=1 TO NC?X; X2HAX(X,XH(IIJ. END. I 
71 2 2 I 6STcD; I 

0;) 2. 2 00 J"'1 TO NCPX; I 

S1 2 3 I• IF X-xMeJ)(.05 THE~ I 

c2 2 to I 00 l-l TO NC; 8Sfell-eSTlL)+CCPR06(I..J'; END; I 

04 2 3 I END; I 


... 
~, ') Z 2 I X=O; I 

, I
.. 2 2 I 00 1=1 TO NC; Xs",AX(X,8STCn.; END; 

C'1 2 .2 J YaO;OO '-I TO NCilf 8ST(I)~·X r~EN yw"'AX(v.aST(II);ENO; I 

.jj 2 2 I pur SKIP; 00 1"'1 TO NC; IF SST( 1,>Y-.Ol THEN 00; I 

\'0 2 4 I PUT EOIHHSTCIl/XllCOlelO.S-1ItFClt,2U; I 

',I l. 4 I OEClS... 0ECIS+l; I 

'!~ 2 4 I IF I-IC THEN ICORR-ICORR+U 'END; END; I 

..;i 2 2 I IF ICZ-IE THEN PUT SKIP(O) EOITC'O',ICJ(A.FC6J); I 

:, / 2 END; PUT SKIP DATA 'ItORR,DECISJ; OTOT·~TOr+DECIS; I 


,0:; 2 1 • ITOT=ITOT+ICORR; END; PUT OAfACITOT,OrOTI; I 

: 0:1 2 0 •I END paluG o I 


http:1,>Y-.Ol
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PBLOG Program Listing 
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I 

I 


I 


1 




I 

••••••• ••••••• ••••••• ••••••• 

• •••• • •••• • •••• 

••••• • •••• • •••• 

........ 
A0"'" 23 II••••••• AQP\. ::: III ::::: II: IJ ::::: f:UJ:ftJ:J RI_ 11= 23 •
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AOPL ••• 101 ••••• 81N 23 ••••• (4.13.6574 J FORSSURG BIN 23 • 
lOP\. ••• 101 ••••• 81N 23 ••••• [4U3.6574J FORSBURG 81N 23 • 
IQP\. ••• 101 ••••• 81N 23 ••••• [4113.6574) FORSSURG BIN 23 • 
I oiii ••• 101 ••••• 81N 23 ••••• 81N 23 • 

AQI{JLtJS
•••••••**.*•••••~•••••••••.,••••••••••• H • S P '3. t I S Y S T E • L Q G 

Sc. 0 /1 MJ tHAn..:; 
• 13.19.41 loa 10' .opt. ON PR'NTEB2 81 Na23 

(21.7) $ Y S T E .. M E S SAG E 

LPTsa VERSION 1 00 .2(16) RUNNING ON XXOOO]

.START. USEfl FORS8URG (4113.6574).ICB AOP\. SEQ. 2758 DATI! 13-MAV'-76 13:19:18 


IMPLICIT INTEGER CA-Z)1 gg~~g COMMON DIM(200,.XL8C200,.U8C200,.SPTRC200,.PTRC200,.MARKC200',
00020 ITAU.FREE.Ta.SECC200J.FICIOO'.F2CIOO,.FQC100,.EVENTeI00.30).
00030 2SIZE.HSLASHC30,.COSTC200,.T.TS.GLIST.OLIST.TLIST.EVEe30I. 

UP" .01 SJN1' .UI20 0' .NSFL, 200' • NUS' '.'3" EORC' 200 "PRIVC.\ ggg;g 5LAST .PREVC 1.....0RC.PUT( loo.a ,. HE )(TI. NEXT20.FPC 100) .MAJISTR. 
00060 4DIMTQT.NCT.NDIM.MA)(I.NOSeC.CI.NC2.18.NC1.USEl.RANO.OUMMY
'0080 REAL U 

TYP'! tOOg8igg 100 FQRMATe/,,' WELCOME TO THE WONDERfUL WORLD OF AQPLUS.·'
00220 CALL DEFINE FILEC1.31.NEXTt.'JIM.DAT'.·4tI3.·6574)
00240 . CALL DEFINE FILE(20.51.NEXT20.·DITA.TQT·.·.113.·657.)
0026Q po 10 1_1.200 _ 

00270 UC I ).0.5 7'
" 002aO 10 FORce I ,aO
00285 PREVC1-0 
00290 LASTat· 
00295 PUTC 1.1 '-2
00300 CALL AQPARM
00500 tOI TYPE 102 
00600 102 FORMAT'I'I' AQPLUS COMMAND LEyEL -- CHOOSE OpTION. OR H FOR HELP'I 
00700 GO TO 115 
ooaoo 105 TYPE 110 
00900- 110 FORMATe' CHOOSE ON! C8Y FIRST LETTER):'./.16)(.
Ot 000- I 'MODIFY USEFULNESS YALVE$",.J6!,'AOY6L PARAMETERS',l,16X, 
01100 2'FORCE CHOICES OF FEATURES',l.16X. 

I 
01200 3'RUN AOYAL'.,.16X.'PRINT 8EST FORMULA','.16)(,'QUIT"
01300 115 ACCEPT 120.0PTtON 

, ntAOO t2n FORMATtAi) 

http:LETTER):'./.16
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olsoe 
01Me 
01700 ,.J 
01900 'fI'COPTION,EO,'C')CALL CREATE -- ­

1......ioN~aQ. 'H".o TO 10' . 
."• ..,IOH.EO.·"" 'CALL MOOl"'Y--­
IfI'COPTION.EO, lA' )CALL AOPAR. I, , 

01950 IFCOPTION.Ea,'p')CALL PRSEST 
02000 IF« OPT tON ,EO .'R' 'GO TO I SO '-- ~./v'- ~Q Vt?--t 
02&00 IFCOPTfON.EO.'Q'.GO TO goa 
02200 GO TO 101 
02300 ISO CALL SELECTCNOIM-NFORC) 
02350 CALL PROJEC 
02Ao O CAl' AO 

02500 IFCDISJNT.EO.I )GO T'O 300 
02600 TYPE 260 
02700 260 FORMATC/.' REPRESENTATION IS NON-DISJOINT. NO CHANGES MADE." 
oa800 GO TO 101 
02900 300 CALL USEFUL 
03000 GO TO 101 
03100 900 Cl..OSECUNIT-l' 
03200 CLOSEcuHIT-20' 
03300 TYPE 999 
03400 999 FORMATC//.' Y"ALL COME SACK NOW. HEAR?'.25(/»
03500 END 

00100 SUBROUTINE AQPARM
00120 IMP' relT INTEGER 'A-2' 	 _ 
00140 COMMON OIMcaoo,.XL8C200,.ueC200,.SPTR(200).PTRC200).MARKC200',
00160 ITAU.FREE.TO.SECCaOO).FICI00).F2tI00) ....QCIOO'.EVENT(100.30). 
00180 2SIZE.HSLASH(30,.COSTC200).T.TS.GLIST.OLIST.TLlST.EVEC30). 
00200 ll.L .015 'NT." (200) ,'4 sa e200' .NU 5,.M C3' ,Fopce 200 I .paEvc , 
00220 SLAST.PREVC1.NFORC.PUTCIOO.2,.NEXTI.NEXT20.FPCIOO).MAXSTR. 
00240 4DIMTOT.NCT.NDIM.MAXI.NOSEC,CI.NC2.18.NCI.USEI.RAND.OUMMY 
00150 DOUBLE PRECISION HI 
00400 DO"eLE PPECISIO.. PN&MECl2.2), pACK 
00500 INTEGER CHARC20', COMPCIO', YAl-UEtI2' 
00600 EOUIVALENCE(VALUE. DIMTOT' 

r 	 00750 DAT"CV"LUECI,.lal.12'/SO.204.S.I.I.I.l0.l.112.10.0.0/
00800 OATACCPNAMECt,K',K-1,2 I ,t-I,12)
00900 1/'OIMTOT·.'<- 200'.'NCT .,' '. 'NOIM '.'<::. 30 '. 'M"XSTR' 
01000 a' ·.'NOSEC '.'0 OR 1·.'Cl ',' '.'NCa '.'<- 100',
01100 3'IS '. ,<- NCT' .'NCI '. ,<- NCT'.'NUSEI '.'<- NCI&IOO'.t 	 I,01200 A· .....O '.'0 OR 1',' ','
01250 HUMP..R-II 
01260 TYPE 11 0 
01270 110 FORMATC/.· ROUTINE TO "CCEPT AOYAL P ..RAMETERS'./)
01300 120 TYPE 125 
01400 125 FORMATC' ENTER CP..RM':VALUE." CS'HO. Y"LUES. OR-CO'UIT" 
01!!500 126 ..CCEPT 130 .CHAR. 
01600 130 FORM..T(20"U
01700 1•• CHAPCII.EG·'oe)GO TO goo
OISOO ,fI'fCHAR(I).EG,'S"GO TO 100 
01900 DO 140 t-l.ll 
01950 NUlfflaI-t 
02000 lAO IECCHAp'I'.EG.':',GO TO 150 
02100 Type 145 
02200 FORMATe' .,:,. NOT FOUND IN SCAN R..NGE. TRY AG.. IN." 
02300 GO TO t20 
02&00 ENCOQ!I'O,13Q,PACKJfCHABCIJ,I:' ,NUMB) 

02eoo 00 160 J-t,NUMPAB 

025eO ..fNUMBaJ 

02600 160 IFCPACK.EO.PN..MECJ.I,)GQ TO 170 
027 0 0 Type 165 

02800 16!!5 FORM..TC' PARAMETER NAME INVALID. TRY AGAIN." 

Oa900 GO TO 120 

03000 170 NUN8..u...a 
03025 KNUMlSaNU,..1I 

http:IFCPACK.EO.PN
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IF(CHAR(K).LT.·O·)GO TO 220 
KNUM8AK+l 

03050 
03100 
03200 
03300 
03400 
03!!CO 180 
03600 19! IF(KNUMB-NUMB.GT.6.0R.KNUMB-NUMB.LT.I'GO TO 220 
03700 ENCODE ( 10·130 ,PACK' (CHAR' II ,I =NIIMB. KNlIMB-l I 
03800 DECOOE(6,200.PACK'HOLD
03900 200 FORMAT( 16' 
04000 VALUE(JNUMB'=HOLO~(10··C6+NUM8-KNUMB)' 
0"'00 TYAE 2l0.ANAMEe IMIMB.I '.YA' "Ee .NUMB) 
04aOO 210 FORMAT(IX,Al0.· = ',16' 
04300 GO TO 126 
04400 220 ·TYPE 230 
O.. !!OO 230 FORMATe' PARAMETER VA,"e !NYA' to. TRy AGA'N.'I 
04600 GO TO 120 
04700 100 TYPE 105 

04800 
04900 
05000 
015040 

105 

115 

FORMAT(/,' CURRENT PARAMETER VALUES ARE:' •.I.I' ,
TYPE 115.CCPNAMECJ,1,.VALUE(~'.PNAMECJ,2".Jcl.NUMPAR'
FORMATCIX,A10.' a ',16,IOX.'C'.A10."" 
TYPE 11 6 

05080 
05100 

116 FORMATC/.I'
GO TO 120 

05200 
0"5300 
05400 

9-;9 MAXSTR-O 
IEC MA X1.GT·0)MAXSTRaMAXI-l
RETURN 

05500 END 

00100 SUBROUTINE EOR'I 
00120 IMPLICIT INTEGE CA-Z' 
00'40 COMMON 01 M(200' • X' 8 (200) ."B (200) .SATan OO ' .PTRC 200 I .MARK' 200'. 
00160 lTAU.FREE,TQ,SECC200"Fl(100.,F2(10~'.FQC100,.EVENTC100.30), 
00180 2SIZE,HSLASHC30,.COSTC200J.T,TS.GLIST.OLIST,TLIST,EVEC30).
00200 3IFL.OISJNT,UC200,.NSEL(200),NCI5J.M(3'.FORCC200'.PREVC,
00220 51 AST,PREYC1 .NEDRC.puTC 100.2 hNflXT1.NEXT20.EPC 100' .MAISTR. 

0020\0 40IMTOT.NCT.NOIM.MAX1.NOSEC.Cl.NC2.IB.NC1.USE1.RANO.DUMMY 

00260 TYPE 90 

00280 90 FORMAT(/.· ROUTINE TO FORCE THE SELECTION OF FEATURES·./' 

00400 10 TYAE Ina 

00500 100 FORMATC.I,· YOU HAVE SELECTEO THe FOLLOWING FEATURES:" 

()0600 00 150 l-l,OIMTOT

00700 I!O IFCFORC(I'.EO.l,TYPE 110,1
00800 110 FORMAT(2X.13J

00900 II! Type 120 

01000 120 FORMAT(/,' ENTER FEATURE NUMBER (13' TO CHANGE SELECTION '. 
01100 I·STATUS. L TO LIST.·./.· Q TO OUIT. OR C TO CLEAR.·.~)
011&0 J 25 tYPE J26 

01180 126 FORMATC',' ENTER FEATURE 13 OR OPTION ." 

01200 CALL GETINT(I'

01300 IFCM(I,.NE.'E ')GO TO 128 
01320 'P(NCI'.EO.'LaIGO TQ JO 
01340 IFeN( I).EO.'O' ,GO TO 330 
01360 IF(N(l).EO.'C"GO fa 220 
01380 GO TO 200 
01&°0 J 28 DECOOP' 3.1 3D ,M) I 
01500 130 FORMAT (13'
01700 IFCI.GT.OIMTOT.OR.I.EQ.O'GO TO 200 
01800 FORC(I,al-FORCll'
018.0 TYPE J.O.I 
01880 140 FORMATCS.' FEATURE ',13,' CHANGED. ., 

01900 GO TO 125 

02000 200 TYPE 210


l. 
 O~lOQ 210 FORMAT(' THAT FFATJR!!' DOFSN" T EXIST. ., 
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0220. .0 To il5 
0230. aao 00 130 I.',DIMTOT
02400 230 FORCU laO 
02500 GO TO ItS 
02600 330 r-FORCaO 
03300 00 350 t.t,OIMTOT 
03400 NSEL.C I )=FORC( I' 
03500 350 NFOAC=NFoaC+FORC ( II 

03600 TYPE 360,NFORC 

03700 360 FORMAT(/,' YOU HAVE SELECTEO 1,13,' FEATURES." 
03800 IFCNFORC.LE.NOIM'RETURN 
03000 TYPE 370.10401" 
04000 370 FORMAT C' YOU ARE ONL. Y ALL.O.ED 1,13.' FEATURES, HO.EVER. E I TWI!. • 
04'00 t'lNCREASE NOIM.t./,' OR RE-ENTER THIS ROUTINE TO CHANGE YOUR '. 
04200 2'CHOICES." 
04300 afiTUAN 

04400 ENO 


00100 SUBROUTINE PAO~EC 
00120 IMPLICIT INTEGER CA-Z' 
00140 COMMON 0IMC200,.XLBC200"UBC2001.SPTRC200,.PTRC200,.MARKlIOO'. 
00160 , TAU.FREE .TO. SEC« 200 I .FlIl 00) .EI« HaU .£0«100 I • EVENT «100,30 I, 
00.80 2SIZE,HSLASHC30,.COSTC200),T.TS,GLIST,OLIST.TLIST,EYEC30),
00200 3IFL.0IS~NT.UC200',~SELC200"NCIS,.MC3"FORCC200,.PREVC. 
00220 5LAST,PREVC1.NFORC,PUTCtOO.2),NEXTt,NEXTIO.FPCIOO,.NAXSTR.
002AO ADt MTOT.NCT .NDI M. MAil .NOSEC.C' .NC2. J a.NC 1 .USEI .AANO. DUMMY 

00300 INTEGER INC200',OUTC30',IC.I.~.NEXT1.NEXT20.0INTOT 

00400 REAL RAN . 
Ot200 C PRO...ECT EVENTS 
01250 -TyPE 90 

01275 90 FORMATC".' EVENT PRO...ECTION IN PRO~AESS. PLEASE ,AIT.I""
{ 01300 DO 20 ...·I.NCT 
01400 REAO(20 .... IIC.(INCK'.K·l.50' 

DO .0 ,., .MlIM01500 

01600 10 OUTCI'.INCNSELCIJI 
01800 20 .RITEC1 .... IIC.OUTf 02300 00 30 I=IB.IB+USEI-I 
02AOO '-I
02500 IFCRANO.EQ." ...·RAN' ... '.NC1+•• 
02600 30 REAO(I .... 'IC.(EVENT'I-IB+I ....~' .......·1.30t
{ 02700 00 40 I=l.NCl 
02800 "0 FICI)-'
02850 TYPE 101 

I 02e60 101 FORMATC/'.· EVENT PRO~ECTION COMPLETEO.'.",.
02870 I' AQVAL PROCEDURE BESUN. PATIENCE IS A VIRTUE.',/'
02 9 00 RETURN 
03000 END 

I 
00100 SUBROUTINE MODIFY 
00110 IMPLICIT INTEGER (A-Z'
00120 COMMON OIM(200"XL.BC200"UB(200,.SPTRC200).PTRC200',MARK(200',
00130 JTAU.pREe.TQ.SECC20Q,.E1C100I.F2Cl00,.FQClOO'.EYEH'ltOO.30), 

001"0 2SIZE.HSLASHC30'.COST(200'.I,TS.GLIST,CLIST,TLIST,EYE(30),

00150 3IFL.OIS ...NT.UC200,.NSELC200'.NCI5'.MC3,.FORC(200,.PREVC, 
00160 5LAST.PREYC1,NFORC,PUTCIOO.2'.NEXT1.NEXT20,FPCIOOJ,MAXSTR,
001 70 40fMTOT.NCT.NDIM.MAXl.NQsEC.Cl.NC2.18,NCI,USE1.RAND.OUMMY 
00200 REAL U. VALUE 
00300 INTEGER 01 MYOT, IlESS 1 ,END ,NO DE 
00400 FNO-o 
00&20 TYPE 100 
004"0 100 FaRNATC/.· ROUTINE TO MODIFY USEFULNESS VALUES'," 
00500 TYPE ltO,DI.TOT 
00600 110 FORMATC'.' ReMlNO~: TOU ARE WOAKINe WITH ',Il.' FEATURES." 
00700 590 TYPE 600 

l 

l 
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oOeOo 600 ".,..AT (/.' AL.TER/DISPLAY MOoe. INClteM8fT. HI!LP... ClUI T". 
00 lao 1'••• • Id .!WO .,
00900 ACCePT 610,MOOI! 
01000 ".,0 FORMAT'·S' 
01100 IFC~ODE.EQ.·H· )GO TO 200 
01200 IFC ~OOE.EO,· ')GO TO 525 
01300 IFCMODE,EO,'O')GO TO 999 
01.00 IF(MODE.NE,'A')GO Tn 590 


01500 500 TYPE 510 

01600 510 FORMATe.! ••• • ENTER FFATURE NUMBER (13) =" 
01100 ACCEPT 60.N 

01800 00 15. lal.3 

01900 IF(N(I,.EO,· I)GO TO IS. 

oaooo lFCN(I',GT,'9')GO TO 540 

oaloo IF(NCI),LT,'O"GO TO 540 

oaaoo IS. CONTINfJE 
oa300 ENCOOI!C3.30.M'N 
02400 30 FORMAT(3Al' 
oasoo OECOOI!C3.S20.M'FNO 
oaeoo 520 FQRMtTC I:U 
027.00 IF(FNO,EO,O'GO TO 312 
02800 GO TO 530 
02900 525 FNO-=-NO+l 
03000 530 IFfENOeiF,OIMTOTlr.o TO AS 


03100 TYPE 550 

03200 FORMATC' FEATURE NU~8ER INVALID, CHOOSE ANOTHER, ')
03300 GO TO 500 
01·00 312 TYPE 3'. 
03500 314 FORMATC,••• ' DISPLAY OR ALTER ALL VALUES? D'A " 
03600 ACCEPT 316.Moot! 

03100 316 FORMATCA1) 

03800 IFCMOOE,M!,'AI)GO TO .20 


03900 TYPE .25 

Q4.000 FORMATC •• ,.' ENTER VALUE TO REPLACE ALL OTHERS =')
04100 GO TO 52 
0.200 .20 IFCMODE,NE.'O·'GO TO 312 
04250 TYPE 111 
04300 320 TYPE 330.CCI.V<III.l-l,OIMTOT' 

04400 330 FORMATC." UI'. 13,' '.' ,F6,4.4X" 

0.·.0 TYPE 131 

04480 333 FORMAT")

04500 GO TO 590 
04600 45 TYPE SO,FNO.U(FNO'
0.700 50 FORMAT", ••• PRESENTI Y lie t ,13,' 'p- .F6..... NEW V.l UE at I 

04800 52 ACCEPT 60. N 
o·soo 60 FORMAT' 1 SA" 

05000 
 ""·005100 N$.aO . 

05200 DO 54 1=1.6 

05100 JpCN'J).EQ.· •• 'GO TO 56 

OS400 lPCNCO,EO,' ',GO TO 58 

05500 lFCNCII,GT.'9')GO TO 290 

05600 lFIN(I).LT,·O')GO TO 290 

05 1 00 GO TO 5A 

05800 58 NScMS+l 

05900 GO TO 54 
06000 56 ~=NO+1t1j.
06100 CONTINUe 

06200 IF(NO,GT,11GO TO 290 

06300 IF(NS.EQ.61GO TO 590 
06400 ENCOOE(6.60,M'N 
06500 DECODF(6.62. MJ YAI lE 

06600 62 FORMAT CF6. 5)

06700 IF(YALUE,GT.l.O'GO TO 290 

06800 IFCFNO.EQ.O'GQ TO 70 
GAOOO ",r:Nnt.VA. ur: 
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... _.,. _.. 
07000 TYP.-6!1~~NO~UCFHO)
07100 6S Foa.ATe,,' CHANGE ~Aoe: VC·,ll."- ·,~6.40. 

07200 GO TO 590 

07300 70 00 eo lal.OINTOT 
07.00 80 VCI'==Y.LVE 
07!100 TYPE 8S.YALVE 

07600 85 FOR~ATC'" CHANGE ~AOE: ALL VALUeS seT TO '.F6•• )


( 07700 GO TO 590 

07800 300 ~FCFNO.EQ,O'GO TO l20
I 07900 TYPE 310,FNO.UCFNQ)
08000 310 FORNATC',' ve',13,',a ·,F6 •• , 

08'00 GO TO 500 

08200 200 TYPE 210 
08300 210 FORNATC,,' HELPFUL HINTS:'.,. 
08.00 I' FEATVRE NUM8ER 0 - ALL FEATURES,'." 
08.00 a' ¥OU .I~ 85 NOTIFI50 .w5~5veR ex, A CHANGE IS MADe,'.', 

08 !I400 2' INCRENENT ACCESSES THE NEXT FIEATURE NUM8ER.· ."
I 08600 3' YALUE - (RETVR~l CHANGES NOTHING,'."

08700 GO TO 590 

01100 aGe TYPE ae. 

08900 295 FORNATC' VALUE INVALID. NO CHANGES NAOE,"

09000 GO TO 590
f 09100 999 RETURN

O8aoo ENO 


l 	 00100 SUBROUTINE SELECT(NN) 
00200 INPLICIT INTEGER CA-Z' 
00210 CON,NON 01 NUOO' ,XLS C 200' .US (200' .SPTAC200 ).PTAC 200' , ..ARKC 200).

( 
 00220 ITAU,FREE.TO,SEC(200,.FI(lOO).F2(100',FOC100,.EYIENTC100.30). 

00230 2Slze.HSI 'SHC]Q).cnST(200).T.TS.GLtST.~ 'ST·TLlsT·eVel]OI. 
00240 3IFL.0ISJNT.U(200J.NSEL(200'.N(I!l ....C3'.FOACC200'.PAevC. 
00250 SLAST.PREVC1.~OAC.PUTCIOO.2'.NEXTt.NEXT20.FPCI00), ••XSTA. 
00260 .OINTOT.NCT.NOt ....AXI.NOSEC.Cl.NC2,IB,NCI.USEI,AANO.OUMMY 
00300 REAL. AC 100...RAN,RAMO.".R • .., I.GTOT,TOT 
00330 DO !5 I-I.OIMTOT 
00360 IFCFORCCI,.EO.1 '60 TO 3 

00390 NSELCI'~O


{ 00.20 GO TO 5 
00.50 3 NSELU '-I 
00.80 S CONTINUE 
00.90 IFCNN,LE.O'AETURN
00500 GToT-O. 
00600 DO 10 ,-t.OINTOT
00700 10 IFCNSELCI,.EO.O,GTOT-GTOT+VCIJ 

00800 DO 20 1-I.NN 

OOCJOO 20 RCI)-PANCO.OJ
01000 00 30 l-l.NN-1 
01100~ 00 30 J-I.NN-I 
01200 ' ""'J+l
01250 IFCR(I)·'e,p(,p"GO TO ]0 

01300 AANO-Ae,J'

01.00 ACJJ~AC,JP' 
01600 FU,Jp)aAANO
01900 3Q CONTINUE 

02000 TOT-O. 

02100 1-0
I 02200 DO 70 J-l.NN 
02300 RANO_P' "*CjTQT 
02.00 .0 IF(RANO.GE.TOT)GO TO 50 
02500 IF(NSELCI).EO.O,TOT=TOT-V(l'
02600 1-1-1 
02100 GO TO AO 
03000 50 tF(RANO.LE.TOT)GO TO 60 
03100 lal+l 

l 
 03200 IFCNSELCI'.EO.O,TOT-TOT+V(l'

n:1ll ..~nn r.n Tn ~n 
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oii" 60 ..':'i 1-;;'1 
035.0 TOTaTQT-UC U 
03600 GTOT=GTOT-UC I' 
001700 70 CONTI NUE 
0]800 C CONDENSE ARRAY NSfL 
0]900 K-I 
04000 DO 100 j=I,DIMTOT 
04100 IE(NSE' , ., .EO.O IGO 10 ton 
04200. NSELCK'-J 
04300 K=K+I 
04400 100 CONTINUE 
04500 tyPE 2 0 0 
04600 200 FORMATC/,' THE FEATURES CHOSEN ARE: ',/'
04100 TYPE 220,CNSELCI),I=I,NDIM,
04800 220 FORMATCIOC4X,I]" 
0.900 AIiTUAN 
05000 END 

00100 SUBROUTINE USEFUL 

00200 I MPL I CIT I NT eGE It u - Z, 

00220 COMMON 0IMC200',XL8C200',U8C200',SPTRCZOOJ,PTR(ZOOl,MARKC200',{ 	 00240 I TAU .FREE .TO, SEC (200) .F 1 (100) .F2l 100' .FO(1 00' .EYFWI( 100.30 I. 
00Z60 2SIZE,HSLASHC30',COST(200),T,TS,GLIST,OLIST,TLiST,EYE(30',
00280 3IFL,0ISjNT,UI200',NSELC200,.N(15),MC3,.FORCCZOO',PAEYC, 
00300 5LAST,PAEYCI,NFOAC,PUTCIOb,2',N£XT1,NEXT20,FPCIOO"MAXSTA. 
00J20 401 "TOT. NCT ,NOIM. MAX 1 ,NOSEC. C I ,Ne2.1 B.N(' I ,liSE' .RAND. OIiMMY{ 00400 REAL C,PREYC,U 
00440 TYPE 50 
00480 50 FORMATe/,' USEFULNESS VALUES BEING COMPUTED" 
00500 Hel ASSaO{ 	 00600 00 10 l-l,NCT
00100 READe I' I, IC,EYE
00800 IFCCONTeO.TLIST,OJ.EQ.I'GO TO 20 
00900 IF( IC.EO·Cl' He' ASS-NCI ASS-t 

r . 	 01000 GO TO 10 
01100 20 IFCIC,EQ,CIJGQ TO 30 
01200 NCLASS=NCLAS5-1 
01300 GO TO ,0 
01]20 30 NCLASS=NCLASS+I 
01340 10 CONTINUEt 01400 lao IFeNCLASS,LE,~'NCLASS.l 

0'450 1= 1 

01500 SELCNT=O 

01600 CPXPTA=O
1 01100 EyE" ':0 

01800 NeEAT_O 

01900 xarLIST 

01920 C SEe jiM LARSON'S AQ.FOR DOCUMENTATION FOR AN EXPLANATION OF THE 
01940 C DATA STRUCTURES USED HERE. 
01960 C 
01980 C PUT ~ORMULA INTO ARRAY 'PUT',
01990 IFCSPTRcx,.Ea,o.ANO.PTRcx,.Ea.O'GO TO 500 
02000 120 SELCNT=SELCHT+l 
02100 IFf J.GT.95'GO TO 130 
0210S OIMENS=NSEL(OIMCX"
02110 PUTCJ.]-LAST'-OIMENS
02120 PUT(J+I,3-LASTJ=XL8CX'
02130 eliTe 1+2.3-' AST)=IIBC I)
02140 IFCX.NE,TLIST'J=J+3
02150 130 00 ISO I=I,NFEAT
02200 ISO IFCEY!CI,.Ea.OIMENS,GO TO 200 
02 4 00 lIFE AT.NEEAI. 1{ 02500 EYECNFEAT,=OIMENS
02100- 200 lFCCPXPTA,EQ.O'CPXPTR-PTACX'
02800 lFCSPTRCX'.EQ.O)GO TO 300

l 
 n:taaft X=<IIIIPTQ l)() 


l 




Oleoi GO-TO iaG 
03100 lOO I~(CPXPTA.IQ.O'GO TO 500

Olaoo X=CPXPTft 

03210 CAXATRaO 

03220 PUTlJ.3-LAST':-1 

03230 IF(J.LT.96,.J=J+l
03300 GO TO 120 
03310 5QO RIIT ( t. J-' 1ST ).-2 
03400 C=NFEAT*SELCNT*NCI/NCLASS
03500 PUT U .3-LAST' =C 
03510 PUT (2. 3-LAST )aC 1 
03520 IF(CI.EO·PREYC) )GO TO 550 

03!30 PftEVC l:Cl 

0354 0 GO TO "'00 

03e50 550 IFec.LE.PREVC'GO TO 600 
03600 C=PREVC/C 

03625 C=C**0.5 

03650 IFCC.LT.O.I'C-O.l 
03700 GIl TO-,610 
03eoo 600 PREVCaC 

03900 C-l.0 

04000 610 00 800 Ial,NOIM 
04100 OIMENS-NSEL( I' 
04140 TYPE 621,DIMENS.UCOIMENS)
04180 621 FORMATeS,' x'113,10X,'OLD VALUE-·IF6.4IeX,'NE_ VALUE:" 
04Z00 00 620 1-' .NEEAT 
04300 6Z0 IFCEVEl.J'.EQ.DIMENS'GO TO 630 
04350 C IF FEATURE NOT USED IN RULE: 
04400 UlOIMENS).UCOIMENS'*C*FLOATCDIMTOT-NDIM'/FLOATIOIMTOT) 
04500 GO TO 626( 04e5O C IF FEATURE USED IN RULE: 
04&00 630 UCOIMENS'=UCOIMENS'+(l.-UCDIMENS".C*FLOATCNOIM,'FLOATCO[.TOT'
041Z0 626 TYPE 6Z2,UCOIMENS)
047.0 622 FORMATCF6•• '( 04145 800 CONTINUE 
047eo C TYPE FORMULA. 
04eoo [NDXa3-LAST
04 a OO type 71 o.pUTe' .INDX) ,plaC I. INOXI 

05000 710 FORMATC/,,' CLASS- '.14,' COST- ',1&' 

05100 Ja3 

05200 7Z0 IF(PUTCJ,INDX).GE.O'GO TO 740 
05300 IFCPIJTC '.INO.,.ea,-Z'GO TO 790 
05400 Ja.J+l 

05500 TYPE 730 

05600 730 FORMATl" 

05700 7.0 Type 750.CpUTII,INox •• r_J.J+Z' 

05eoo 

05900 

06000 
06100 
06200 RETURN 
06300 ENO 

00100 SUBROUTINE PRBEST 
00110 IMPLICIT INTEGER'lA-Z'
00120 COMMON OIMC200)aXLSI200),UBt2001.SPTR(200'.PTR(2QO),MARKC200',
00130 lTAU.FREE.TQ.SEC(200 .Fl(lOO IF2 100'.FQ(IOO,.EVENT(IOO.30). 
00140 2SIZE,HSLASH(30,.COST(200,.T.TS.GLlST.OLIST,TLlST.EVeC3OJ.
00150 3IFL.OISJNT.UC200,.NSELC200,.N(15).MC3,.FORCC200).PREVC. 
001 60 51 .5T ,pREve J NFnRC _puTe 100.2', Y!l<Tl ,NExT 20 ,EP CIaO) .H.XSTR.I 

00170 40IMTOT.NCT,NOIM.MAX1,NOSEC.Cl.NCZ.IS.NC1.USEI,RAND.OUMMY 

00200 Type 100 

00300 lCO FORMATC/.' !EST FORMULA SO ~AA:" 

00.00 tNOX:aLAST 

http:100'.FQ(IOO,.EVENT(IOO.30
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1 

00500 
00600 
00700 
00800 
04900 
05000 
05100 
05200 
05300 
05400 
05500 
05600 
05700 
05800 
05900 
06000 
06200r 06300 

110 

700 
710 

.720 

730 
740 
750 

790 

i~'~uTCi.INDX).NI.·2'GO TO 700 
TYpe 110 
FORMATC/.' NO ~OR~LA" 
GO TO 700 

TYPE 710,PUTC2.INDX).PUTel.INDX)

FORMAT(' CLASS= '.14.' COST: ',16) 

,J= 3

IFCRIIT, I. uCx, .(".E.D lGO to 7&0 

IF(PUTCJ.INDX).EQ.-2)GO TO 790 

.J-:&J +1 

TYPE 730 

FORMAT("
TYPE 750. CPUTC I • IN) X" I • .J • .J +2)
FORMATCS.' (X·.I3.·.·.15.·:·.15 •• '·)
J=J+3 
";0 TO 720 
RETURN 
END 

( 00100 SUBROUTINE CREATE 
00200 TYPE 100 
OOlOO 100 FORMATe'.' SORRY. CREATE DOESH"T FxtST YET." 

I RETURN 

END 


( 00100 SUBROUTINE GETINTCNU.' 
00120 IMPLICIT INTEGER eA-Z' , 
00'40 COMMON OIMClOO' ,XI 8,200, ,U8(200 , .spTR'200 , ·PTRe 200) ,MARK C200' • 
00160 ITAU.FREE.TQ.SEC(200).FICl00,.F2Cl00,.FQCI00,.EYENT(100.30',
00180 2SIZE.HSLASHC30,.COSTe200"T.TS.GLIST.OLIST.TLIST.EVEC30).( 00200 3IFL,DIS.JNT.UC200,.NSFLC200,.NCI5,.MCl,.FORC(200).PREVC. 
00220 51 AST.RRFYC 1._ORc .puTe 100 ,2). NEXTt. Nt!XT20·EP" oot. MA ISTR. 
00240 40IMTOT,NCT,NOIM.MAX1.NOSEC.CI.NC2.IB.NC1.USF1.RAND.OUMMY
00400 ACCEPT 510.N 

{ 00500 510 FORMATCI5AI' 
00600 00 53OJ. J • 1 5 
00700 IFCNCl,.EQ.' ',GO TO 530 
00800 IFCNCl,.EQ.'+',GO TO 530 
00900 IF(NUM.GT.O.AND.NCI,.EQ.'-·'GO TO ~90 
01'00 JECNCt'.GT.'g'IGQ to 500 

01200 IFCNeJ,.LT.'O"GO TO 590 

01500 530 CONTINUE 
01600 ENCQOEe15,510•• )(NCIJ.I-l.15J
01700 RETURN{ 01800 590 MCI'.'E ' 
01900 RtrT~N 
02000 END 

I 
05800 SUSROUT I HE AQ 

_ 0590Q IMPLICIt INTEGER "-21I 059"0 COMMON OIMC200,.XL8C200,.UBC200,.SPTRC200),PTRC200),MARIC(ZOO'.
1 05980 ITAU.FREE.TQ.SECC200,.FICIOO,.F2CIOO'.FQCI00,.EVENT(100.30).

06020 2SIZE.HSLASHC30'.COSTC200,.T.TS.G~IST.OLIST,TLIST.EVEC30'. 
06060 31E' .0 I S INT." '2no,.N SEt I2no, .NII 5"M13l. EORce 200) .PREVC. 

5LAST.PREVC1.NFORC,PUT(100.2,.NEXTI.NEXT20,PP(100).~AXSTA,( 
"OIMTOT.NCT .NOIM.JltAX 1 ,NOSEC.C I.NC2.·IB.NC1.USE1.RANO.OUMMYI INTEGER DIM,OLQ.SPTR.PTR.MARK.FAFE.FI,F2.FQ.FP,SIZE.HSLASH

1.p.Q,R.$.t,TS.TbJST.GLIST.QLIST.CST.COST,SEC

06600 t NTEGER CF ,E2 .El.E2P.OELT A,CONT.TAU 

06700 REAL RAN 
06750 o IS.JNT.I 
06800 SIZE·200 

http:ITAU.FREE.TQ.SECC200,.FICIOO,.F2CIOO'.FQCI00,.EVENT(100.30
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I 

)6900 el DO •• I-,.SIZI!
01000 	 60 PT'U 1'.1.'
07100 	 PHASE-' 

, 	17200 EREEa! 
'7300 PTRCSIZE'-O 
J7400 	 CALL ALLOC(GLIST)
07500 CALL ALLOCCTLIST, 

( 07600 00 4a , -s • USE 1 
'7700

I
I 	

'7800 
. 07900 

oaooo 
[ ')8100

)8200
J8300 
0'400

f 08500)8600
)8100 

!
0 ••00 
08900 
)9000
09100 
)0200
09300 

I 0940009500 
09600 
09700 
09800 

( ~900
10000 
10100 
10200 
10300 

lloaoo 

• 10500 
10600 
10700 
10aOO 
10900 
11000 
11100 
11 200 

48 
49 

33 
C 

FPC I ) -P' CI ) 
Fa CI ) =F I C 1 , 
DELTA=O 
00 !SO '-I,USEI
[FC400*PHAse.FPel,.Ea,.00'GO TO 50 
IFC400*PHASE+paCI,.EQ,800'GO TO 50 
DELTA-DELTA.'lap-,
OLtST=O 
El-FICI' 
J=RANC J' *NCT.l 
TYPE J 141. I 

1141 	 FORMATC' NEXT RANDOM EVENT IS '.14)
READe 1_" )lC.EVE
IFClc.Ea.Cl)GO TO 33 

1 8 	 TOIM_t 
C 	 TYPE 1l••E2P 

CALL ALLOCnS)
19 	 DIM(TS'-IDIM

1(1 Be TS' -a. 000 
ueCTS'=10000 
IFCEveCIDIM,*eVE~Tce,.IDIM,.Ea.O'GO TO 23 
lFCEveNTCEI.IDIM)-EVeCIDIM"20.21.22

21 	 I 0IM_IOIM+1 

20 

22 
23 

11 

IFCIDIM-NDIM'19.19,24 
uaCTS'-EYECIDIM)-1
GO TO 23 
xLBCTSJ·.vECIOIM.+1 
CALL COPTCTS.T' 
a-OLIST 
IPea.eQ.O)GO TO 16 
lEe lASS e OIMe T )-0 I Me Q "+1 48S0Cl Be T I-XI 8e A "+, 4850'B' T )-U8C 0» l+SPl 
la).Ea.O)GO TO 16 
a-PTRca,
IFCG.Ne.O)GO TO II 
0=0' 1ST 

11300 	 10 
11400 

II 500 	 CALL COPTCTS.TG' 
11600 	 FLGaO 
11700 	 12 CALL COPYC R.S'
11800 	 IFCQIMITS'.EO.PJMCR"GO TO 13 
11900 	 14 SPTRCS,-T 
12000 	 T-S 
12100 	 R-SPTRCR)f 12200 	 IECR.HE.O'GO TO 12 
12100 	 IFCFLG.eQ.O)SPTRCTa,=T
12.00 	 IFCPLG.ea.O'T-Ta 

( 	12500 COST (1) =CF C T, 
126 0 0 	 CAl I INSERYIY tGI J 5T' 
12700 	 15 a-PTRCG)
12800 	 IFCaUO.21.10 
12900 	 13 XLSCS'-XMAxeXLSCTS,.XLSCR)'
1]000 	 FIG=t 
13100 USCS,-XMIN(U8(Ts,.U8eR"

13200 IP(~e(S,-uecSJ'I ••14.IS 

13300 16 COSTeT,sCFCT)

1"'''00 	 CALL 'N5ERT(T.GLI~T' 

[ 

l 
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I 

{ 


I 

l 

{ 


l 

t 


ijiii ie-io" Ii ­
13100 24 a,ST...T.. CGLIST) 
13700 25 I ...E2..+1 
138 0 0 11. eORM.Tf' NEXT E2 IS-.r., 
13900 PTACGLI sn=o 
14000 IF(OLIST.EQ.O)GOTO 56 
14100 IFCE2P.GT.NC2)GO TO 47 
1.4200 ':;;AIM' ., -NCT., 
14100 A E A()( 1 , .J H C • E VE 
14400 IF( le.Ea.Cl 'GO TO 34 
14S00 IF(CONTCO.OLIST.O»25.2S.18 
'4.00 47 CMAx-COSTe 0'-1 ST) 
14700 paOLIST 
14800 6S IFCCOSTCP'+NOIM,GT.CMAX'GO TO 63 
14900 PTACO' =0 
'1000 GO TO 64 
ISIOO 63 Q:P 
IS200 P=PTRCP) 
IS300 IF(P.NE.O'GQ TO 65 
1'400 wi J:;;QL 1ST 
15S00 IFCPTACOLISTJ.NE,O'JJaQLQ(OLIST' 
15600 C e ALL PRT C.lJ' 

.4 
tS700 00 SI .I-I.USEI 
15800 [FCFOC'a·FOrO) GO Tn 51 
15900 IFCCONTCFQC.lJ • .IJ,l,.NE,l' GO TO 52 
16000 S5 FOC.,,'-O
16100 FPC.I'-O 
16200 GO Tn 51 
16300 S2 IFCFPCJ,.EO.O' GO TO 51 
16400 IFCCONT(FPC.I,.OLlST,O'.EQ.l'FPC.I'-O 
16500 51 CONTINUE 
16600 PTII C I UaO 
16700 CALL INSFRTC.lJ,TLIST' 
16800 C TYPE 116 
16900 C ACCEPT II? .1. 
11000 C IE' A • N e'. 'Y • ) RFTlIII N 

17100 116 FORMATC' CONTINUE")
17200 117 FORMATCA1' 
17300 SO CONTINUE 
17400 RHAsEa;PHAsp.' 

17S00 IFCPHASE.EO.2' GO TO 49 
17600 c TYPE IOa.DE'TA 
17700 102 FORMAT (. OELTA--. 13" 
17800 RETURN 
17900 S6 OIS.lNT-O 6 

18000 RETURN 
18300 END 
18400 SUBROUTINE PRT(R)
18500 IMPLICIT INTEGER (A-Z, 
18 550 COM.," 01 M'200' .XL 8« 200) .lI8 f 200' .SPTR' ZOOhPTR' 200' .MARKe 200). 
18600 1TAU,FREE. TQ. SEC C 200) .F 1 C 100) ,F2 C100 l,FOC 100' ,EVENT C 100,30). 
18650 2SIZI.HSLASH(30,.COSTC200,.T.TS.GLIST.OLIST.TLIST.EYEC30). 
18700 31FL.D1S.lNT.UC200"NSELC200'.NC1S'.M(3'.FORCC200,.PREYC.
18750 , AST,paPVCJ·NFORc.a UTC 'OO.2'·NEXTI.NEXT20.FpCJOO,.MAXSTR. 
18800 40IMTOT.NCT.N01M.MAX1.NOSEC.Cl.NC2.IB.NC1.USEI,RANO.OUMMY 
19000 INTEGER 0IM.SPTR.PTR,MARK.FREE,Fl,F2.FO.FP.SIZE.HSLASH 
19100 l,P.O.R.S.T,TS.TLIST.GLIST,OLIST,CST.COST.SEC 
19200 1NTEGER A« 20 0 ) 
19300 DATA X/'X'/
19400 KaQ 
19S00 paR 
1 9 6 0 0 IE« P .EO. 0' RETUb 
19700 Q=P 
19800 TYPE 101, COSTCP' 
19900 I-I 
:;,ftOftO frrMI...T' , 'II.:;' I., ) 

http:IFCCONTCFQC.lJ
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.......... 
20100 
20210 
20300 
20400 
20500 I-I •• 
20600 	 WRITe(21,102'OI~(Q',XLa'O',Ua(O'
20700 Q=SPTR(Q) 

20800 IEla·HE.O'GO TO 5 

20900 1=1-1 

21000 	 TYPE 100,(A(J',J=l,l'
21100 	 P·PTR(P)
21200 o IEeR.HE.O) GO TO 4 
21300 101 FOR~AT(' WEIGHT OF THIS TERM ',110'
21400 100 FOR~AT(lC' ',Al,ll,'.',17,':',17,' I" 
21500 	 .RITE(2I,102'K
21600 RET'UUII 

21700 END 

21800 	 INTEGER FUNCTION CFCR' 
21900 IMPLICIT INTEGER (A-Z' 
2'850 COMMON DIM caOO» ,X' a C200' ,liB C200 a. SATRe ZOO) ,ATRe 200) .MARK (200)> • 
22000 lTAU,FAEE,TO,SECC200',FICI00"F2C100',FO(100',EYENTClO0,30',
22050 2SIZE,HSLASH(30',COST(200',T,TS,GLlST,OLIST,TLIST,EYEC3OJ,
22100 lIFL,OISJNT,UC200',~SEL(200"NCI5"MC3',FOAC'200.,PAEYC,{ 	 22150 51 AST.RREVCI.NFORC,R'ITC 100.2' ,NEITI, NEXT 2 0,FRU o O' eMAISTR. 
22200 .DI~TOT,NCT,NOIM,MAXI,NOSEC,Cl,NC2,la,NCI,USE1,RANO,OUMNY 
22400 INTEGER OI~,SPTR,PTR,MARK,FREe,Fl,FZ,FO,FP,SIZE,HSLASH 
22500. l,P,O,A,S,T,TS,TLIST,GLIST,OLlST,CST,COST,SEC,EI[ 	 22600 CF=O 
22700 	 SeC(A,-O
22800 	 00 1 l=l,USEl 
22900 	 EI=F!CI' 
23000 	 IE(EI.EO·O' GO TO 1{ 	 23100 IFCFO,I',EO.O.AND.NOSEC.EO.l'GO TO I 
23200 	 P-R 

23300 2 KK-OIN(P'
f 	 23400 IFCEVENTCEI,KK,.EO.O'GO TO 1. 

23500 	 IFCXLeCP,.GT.EYEHTCE1,KK" GOTO I 
236 0 0 TFCUBIP'.LT.EVENTIEJ.KK)) GO TO I 

23700 14 P=SPTR(P'
{ 23800 	 IFCP.NE.O'GO TO 2 
23900 	 SEC(R'.SEC(R)+NOIM
a4000 	 tECEQel,.NE.O)CF-CF+NDIM
a4100 1 CONT I NUl! 

a4200 P=A 

24100 .. CF=CF-l 
a4400 paS·TRep) > 

24500 IF(P.NE.O' GO TO 4 

24600 	 RETURN 
24700 	 END 
24800 	 s'.ROUT' .... copv«S J .0' 
24900 IMPLICI T INTEGER (A -Z' 
24950 COMMON DIM(200),XLa(200',Ue(200',SPTR(200"PTR(200',~ARK(200', 
25000 lTAU.FREF,TO.SEC(200"F1Cl00',F2(100"FQ(100',EYENTCI00,30',
2!50!50 Z$IZE.HSLASHCfOl'iOST(2°9'&T'Tsl~rsI§~rsTITLlSI·EY'(~Q),
25100 llFL.OIS~NT,U 200 ,NSEL( 0 ,N' ,114 ,FORC(200 ,PREY, 
25150 5LAST,PREVC1.NFDRC.~UT(100,2',NEXT1,NEXTZO,FPC100"MAXSTR, 
25200 40(MTOT ,NCT ,NOIM,MAX 1 ,NOSEC. Cl ,NC2,IB.NCI,USE1,RANO,OUMMY
2'5400 INTEGER 0IM.SPTR.pTR.MARK.FREE,Fl,F2.fQ.Fp.srZE.HSLASH 
25500 I,P,O,R,S,T,TS.TLIST,GLIST,OLlST,CST.COST,SEC 
25600 INTEGER O,SI 
25700 	 CALL ALLOC(O'
25800 	 0IMCO).01M'S11 
25900 XLB(O):XLBCS1'

26000 UelD'aUelSl' 

26100 	 RETURN 
~A2QQ 	 ENO 

http:TFCUBIP'.LT.EVENTIEJ.KK


r 

-- --.26300 i ....OUTl HI! ALLocep, 
26.00 1~IClt INTEGER CA-Z' 
26.50 CO_MON OIMC200,.XL.(200,.ue(ZOO,.~TR(200J,Pt.C200"".K(2QO •• 
a6500 1UII,EREE. TO, SEC (200) ,ElC Jno» ••2 C100» ·Ea (100) ,EVENT CJ00.30 J • 
26550 2SIZE.HSLASHC30,.COSTC200,.T.TS,GLIST,OLIST.TLIST.EVEC301. 
26600 3tFL.OISJNT.U(200).~SEL(200,.N(15'.N(3,.FORC(200,.PREVC. 
26650 5LAST .,PREVC1. NFORC.PUT.( 100.2).HE XT 1. NEXT20 .FP (100) .... AXSTA. 
26700 .DI MTDT· NCT .NDI M,MA. 1 .NOSEe. e 1 .Ne2.IS ·Net .USE 1 ,A ANO,DUMMY 
26900 INTEGER DIM,SPTR.PTR,MARK,FREE,Fl.F2.FQ.FP,SlZE.HSLASH 
27000 I.P.Q.R.S.T.TS.TLIST.GLIST.OLIST.CST.COST,SEC

I 27100 INTEGER F.A(6'
27200 F aFREE 

I 
27300 
27.00 
27500 
21600 
27700 
27800 
27900 
a8000 
28100 
28200 
28300 
2...00 

31050 
31100 

. 31150
31200 
31250 
31300 
31500 
31600 
317001 31800 
31900 
32000 
32100t 32200 
.,2300
32_ao 

l 

l 


1 


29100 
29200.1 29300 
29.00 
29'500 
29600 
29700 
20800 
29900 
30000 
30100 
30200 

2 

• 

10 

FREE-PTR (FREE)
SPTReF'-O 
PTRCF,-O 
Ui(PTR(EREE' ,NE,O 'RETURN 
REFaREF+l 
DO 1 I al • SIZE 
MARKel)=O 
M ARIC( F'al 
AC 1)-QL 1ST 
A(21-TLIST
AC3'=GLIST 
U.'aTS( 28500 AUU-T 

28600 A(6,-TQ 

l 
28700 00 10 1-1.6 
a8800 Ra" I' 

28900 IFCP.EQ.O'GO TO 10 
29000 3 "ad 

3 
1 

2 

IF CNARK(Q,.EQ.I' GO TO • 

MARKeQ'-l
a-SPTR(Q'
IEea.NE.o, GO TO 2 
P·PTR(P'
IF(P.NE.OlGO TO 3 
CONTINUE 
':0 

DO 11 l=l.SIZE 
IF("'ARK(I',E~.I' GO 
PTA( I ) -FREE 
EREE;;' 

TO II 

30300 J·.J+l 

I 30.00 11 CONTINUE 
30500 IFC.J.LT•• l*SIZE'TYPE 100 
30600 R'T"AN 
30700 100 FORMATC' USING 90S OF SPACE')
30800 END 
30900 INTEGER FUNCTION COYEReS.R' 
31000 IMPI ICIT INTeGeR CA-7'\ COMMON DIN(200).XLBe200'.U8C200).SPTR(ZOO'.PTRCZOO' ....ARK(ZOO'.

1TAU.FREE. TO. SEce ZO~ , .Ft( 100 ) .FZ e100' .FOUOO, .EYENTC 100.30). 
2S1ZE.HSLASHe30l.~OST(ZOO'.T.TS.GLIST.OLIST.TLIST.EVEe30) • 
3IPL.OISJNT.UC200).~SEL'200'.NC15).M'3'.FaRCC2QO'.PREYC.
5LAST.PAEVC1. NFORC.PUTI 100.Z) .NEXTl. Ne:XT20.FPe 100 J.MAXSTR. 
.OIMTOT.NCT.NDIN.MAX1.NOSe:C.Cl.NCZ.IB.NC1.USE1.RAND.DUMMY 

INTEGER OIN.SPTA.PTR.MARK.FREE.Fl.F2.FO.FP.SIZS.HSLASH 
1.p.Q.e.s.T.TS.TLIST,GLIST,QLIST.CST,CQST,SEC
COVER=O 
P=S 
OaR 
tFfPfMCP).e:O.ptM'O" GO 10 2 
QaSPTRCO'
(F(Q.NE.O) GO TO 1 
eETU,,"
IF (XLIICP'. GI. XLBC Q, ,AETUR H 
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32500 i~fuic.,.LT.U.CQ"RETUA" 
la600 p..,.acp, 
32100 l~e~.HE.o'GO TO ] 
32800 COVERacl 
3Z900 RETURN 

33000 END 

33100 INTEGER FUNCTION CONTeE.LIST,FLAG' 

33200 IMPI leI T t NTEGER U -1) 

J3250 COMMON OIMCZOo,.XLBezoo,.UBIZOO',SPTR(ZOO).PTRIZOO'.MARK(ZOO •• 

33300 ITAU,FREE,TO,seCCZOO,.F1C100',FZC100,.FOltOO,.EYENTC100,30', 

333S0 ZSIZE,HSLASHC30"COSTCZOO,.T.TS.GLIST.OLIST,TLIST.EVEC3OJ. 

3340Q 31Et ,OJSJNT,LJC20Q),NSEL (200),NCl5J.M(3),FQRCC200J,PREVC. 

33450 5LAST,PREYCt,NFORC,PUTI100,Z,.NEXT1.NEXTZO,FPCIOOJ,NAXSTR, 

33500 40IMTOT.NCT.NOtM.MAX1.NOSEC.Cl,NC2.18,HC1.USE1.RAHO.OUMMy

33700 INTEGER OIM,SPTR,PTR.MARK,FREE,Fl,F2.FO.FP,SIZE,HSLASH 

33800 l.a.Q,A.S.T.TS.T\ IST.GI IST.CI IST.esT.COST.SEc 
33900 INTEGER E,FLAG 
34000 CONT=O 
34100 P==t.IST 
3.200 3 a-p
34300 2 IFCE.NE.O)XT=EVENTCE,DIMCO"
34400 IFCE.EO.O'XT=EVECOIMCO" 

34500 
34600 

[FCXT.EO.O'GO TO 
IFeXT.LT.XLBCO', 

IZ 
GO TO 1 

34100 
3••00 
34900 

lZ 
lFIXT,GT.ueCQ" GO 
a-SPTRCQ'
IFCO.NE.O' GO TO Z 

TO 1 

35000 CONT=' 
35100
:lsaoo 
35300 
35400 
35500 
35600 
35100 
35800 
35eso 

1 
RETURN 
IEeE' AG.Ea.I)AED'RN
P=PTRCP)
[FCP.NE.O'GO TO 3 
RETURN 
EN" 
sueROUTINE [NSERreO,LIST'

IMPLICIT INTEGER (A-Z'
COMMON DIMCZOO',XL3IZ00"uecZOO',SPTR(ZOO',PTRC200,.MARK(ZOO', 

35900 lIAU.FReE.TQ.SEC(20~)aFl(100',F2ClpO,.FQC100J'EYENTC100,301, 

35950 
36000 
36050 
36100 
36300 
36400 
36500 
36600 

2SIZE,HSLASHC30,.COSTC200',T.TS,GLIST,OLIST,TLIST.EVEC30), 
31FL,DISJNT,U(200',~SELC200',N(15',MC3,.FORC(200"PREVC,
5LAST,PREVC1,NFORC,PUTC100,Z',NEXT1.NEXTZO,FPI100),MAXSTR,
.OrYTOT.NCT.NOIM,YA. ,.NOSEC. C1 .HC'. re.NC' .IIse, .RAND.DUMMY 

INTEGER DIM,SPTR,PTe.NARK,FREE,Fl,F2.FO.FP,SIZE,HSLASH
l,P.Q,R,S.T,TS,TLIST,GLlST.OLIST.CST,COST,SEC 

INTEGER 8P ,COVEe

IFCxLe,Q'.EQ·0.AND.ueCQ'.EQ.l000Q'RgTURN 

36700 1(-0 
36800 IF CO.EO,O,RETURN 
36900 J:III..rSTp.,37000 
37100 1 BP=P 
37200 P.PTRCP' 
37300 rF(p,EO,O'GO TO S 
3 7 • 00 IFCCOSTIQ'-COSTCp',2.3.4 
37500 2 
37600 
37700 3 
37800 
37900 7 
38000 
38100 
38200 
38300 
38400 

l 

38500 

38600 

l 


J-BP 
IFCCOVERCP,O')1.1,6
IF(COVERCP,O',EO.I,GO TO 6 
IFICOYEeCQ,p'.Neal)GQ TO 1 
PTReBP)=PTR(P' 
pa. 
GO TO • 
JEfCOYERCQ.P' Uti .7 
paLIST
BP=P 
paPTRIP)
IFfP.EQ.O)GQ TO 10 



3810_ iF'COst(Q'.~T.COSTC~".O TO • 
3880. IF (SEe(Q' .~E. SEce ~"CiO TO 9 
38900 10 PTR(8P'.Q 
39000 RTR(Q)=P 
39100 P"~IST 
39200 K=O 
39300 11 P=PTR(P) 
19400 IFCR.EQ.caGe TO ~ 
39500 K=K+l 
39600 IF(K.LE.MAXSTR)GO TO 11 
39700 PTR(P'=O
la.co 6 CONTINUE: 
39900 RETURN 
40000 8 PTRCP)=O 
40100 GO TO 5 
40aoo END 

40300 INTEGER FUNCTION XMIN(XI.X~' 

I 
.0400 IMa lel T INTFGFR(A_Z) 
40500 Xli4IN=xl 
40600 IF eX~.LT.XI).MI~:X~ 
40700 RETURN 
40800 END 
40900 INTEGER FUNCTION XMAxeXI.X~' 
41000 IMPLICIT INTEGERCA-Z) 
41100 XMAX=xl 
6a200 IF (X'.GT.xl'XMAX.X,! 4'300 RETURN 
4'400 ENO 
4'500 INTEGER FUNCTION aLQ(I)

I 6'600 QLQal 
4'700 RETURN 
4'800 END 
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