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1.1 .1

ï$TitùDUCt'f ûN "

Ti:e icl*a i:ehinrl IDPAC i-s to pro.ride the engineer wíih ân
i:.åsy'*to*use toc¡l th¿rt enaÏ:lei¡ hirn .lo obtain antl analyze
pâram€t,ric rnodtllv¿ from rireasured Jat,a.

T.'ire proqram is corrmand drivel:r which means that tlre user
alway.r tells the program rqhat tú do next., not vice versd..
sínce the commancls can L¡e enterecl j-n arbitrary order¡ ilo
guidance is given. That is nÕ serious disaclvantage since
you have lo know what you are doing to arríve ât a proper
rnodel. i'[Õ]:eÕver the commancls ¿rre raf-her eä.sy to remember.
Eixtensivõ error checking is provided so that. the user can-
not Ínad.vertently hurt himself .

ïDpÄC performs ssme 40 commands including data input,,
plotting, data modifícatisn, spectral ana"l-ysis, maximum
likelihood esLimation, sÍmulation a.o.

The models rnainly dealt r¡¡ith are Lj.near stat.ionary discrete
models on the form

itj iq
.-t

Y(t:} = f
--tAi (q ^)

þlhe* rDF/\c is used it often happens that a sequence of com-
miands is repeated with onry m.inor changes of the arguments.
in such. ca:i*s a {$aqrq command could be defíned in order to
minåmize the typírrg effort..

A macró is a new coflLrïra.nd defined as a Ëeguence of normal
rDpAc córnrne.nds. T'l'Ìe commands ín the sequence may irave for-
mal argurnents, v,¡hi.ch are given act,uar varues when the mac-
rt is execut.ed. Thus a fiacrÕ looks much like a subra,utine
where the statements äre IDPAC commands.

* (o*1)
"úi (t) {- i .--*-:-î-- eit)" D(c{ *)



44t)

TOFAC as presented i"n this guÍde i.s not â. f ínal. verslon.
Ëxtensi.ons will. be made in a neâr fuLure as for exampl.e

crlmmands for recursj-ve least*sc{uåre estlnation, test. of
model order: and computåtiCIn and plot of transfer functj.ons
fram spectra. llxÍsting commãnds may also be changed in
order to make them more flexible.
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SUF,VÍY ÜT' CÛî4I4Äh]iJË 
"

in:r¡:t*ot: i.put

I4OVã

TAXT'

PRÏi{T

nrsP
pLÖ'f

PLLOG

ÞKÐLT

DTÐLT

päraTneter and mâcro files CIn diÊplay.
ctÕrs 0n displây"
in a lagarit.hrnic diagram on display.

and param€t#r fii-s,'* frcnl disk"
and parainet.er fiies frorn dectape.

mov€i.s data *nci. parameter files between different
kirrr3s t:f bu3.k storage and/ar reärränges the columns
<¡f a cJ.ata fi"l-e.
tra,nsfers text slrings from teletype to line prin*
ter, ,
prirlts data,
printer.
r,vrites data,
plots data ve
pl"ots spect.ra
del"etes dat"a

deletes data

parameter and macro files on lj.ne

Däta modlficati-on

PLMAG plots parts of a dai:a ve*tor on display ancl enables
the user i:o cbrange dat.a values,
adds a ccnstant to a data vectÕr"
multiplles the elemer:ts in a ¡lata vector try a cclns*
tant,.
a<1ds/subt.ract,s/multiplies,/d.ivides twÕ data vectors
element by element.
cutç clut å part of a data f i1e.
moves the columns of, a c3.ata f ile along each oti:er '
æstimates and remÕves a poiynomial trend from a

part of a daàa vector,
compu'tes elig"ital low-, band- and high-pass filters
of given or<Ler r^¡itli given cut,-of f frequenciês.
clisplays the fil-e head of a clat.a or pâramet.er fil"e
and en-ahl.es the u.se:: to change the file head pãra-
meters.

A,ÞÐC

SCIILE

ADDV

îaY lm
\-IJ¿

SLÏDE

ïRHND

FTLT

FHËAÐ
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li*t i,rna-ti ov;

S'llliï

if ra f-'ì ËJ

ASPäC

LLU^f

CSPãC

rûmpu'i:cs sr:)m€ :itæ-ij.,$líc¡rl ËT'oÊeYLi{j:; cf ã ¿laL.a l¡€c*
1-^.-

c'.:mputes åutc¡':ürrel¡rtions for: a elaLa v*ct¡tr.
comput*:E +;he aut¡;:;pectrur:n fcE: a data vector.
cornput:es crûss cr:v:¡:elations |:*fwet}n tv¡i: rSaia v*c'i:crs"
comp*tes the a¡ntïit"ud* e.nd 'phäËe of t'he cross spect*
ri"rm be*we*n tt¡c riala rr*ctors,
pe::forr*s l-east sqìrares and, naNimum lil<el.ihood est.i-
maLion *f rnul-t.i'ple incut*s5-ngle output systerns"

llf ï

Si.:tul-atÍan

ÏNgT

PJ!R5"Ï

Ûsïr4

i4r¡d.el analy*ís

Dä? T+

8.8ËÏÜ

CÀf''?

S'li sce 11a:reûLls

MÀCRCI

CLOSI

DEFÏ

ERROR

},TACTJþ{.

LPCÕM

TÏþ18

5TûP

saçiæß 
"

enaL:lee/disables
executinç rÍâcro,
enables/di s¿rbLes

line p::inter,
enab ies/¿lis ¿li¡ les
stead of versus
terrninntes the a

gen€rates data seque&ces of dífferent. tyoes.
gener:ales å p;åre,meter file from teletype input.
*ii¡n¡laf.es multiple inBlrt-single o?.rtput discrete
syst,*:n* .

sirnulal*s L.|:e cleterminisf-ic part of a multiple in-
pui*$ingi.* cutput Ciscrete system.
chr=cks ånde,oenctence and normality of residuals "

*or*¡:utes lhe s'rûåse spectrum of a discr:ete systern.

starLs t!:e def initiern of a rnâcrÕ.

errcls the definiii*n E¡f a måcrû"
displays the ::Eserved varj-ables and *naÏ:Ies tiie
user tc *hange their values "

enables/diçal:ies printnut '.:f ex*ensive errÕr m€:s*

p::ine**t *.f tl:e ccrn-rrrends in an

r:r:i-ntout *f *orrec* c*mmands on

piÕtfing cf rSata vërsus t-íme in*
gar"r:,.-a nnsr¿hr:::,

perati-o:r of 3trPAC "
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Pa::æ-;neL*r fíiei; c¡:'n'La"in the follo.uing informati.on:

?he n:.r;nì:er ¡rf /i* , Ê* , C* and D*polynomials
fhe ni-:mhei: of ¡-.ar;.rriieters in each r;Õlynomial
Th.e nunfuer of 'bi"r,¡,e ,åela3's fc'r the B*polynomials
Tiie ni-rmher of pãrå.m*tilts *stimated and the number erf data

us*C for the estirnation
A-po.l"yn*mialE { tf anyJ

Ë*pclynclmiais {if arryi
f-palynomials {if any}
Ð*polyneirnials {if *ny}
Nr:ise fact.or and loss function iif any)
Inilial values far t"he ouLput iif any), å,e" y(0), yi-l),

v(-2) .."

Mac::o

Every
flles are v¡ri*ten in
recorá containn Õne

ÂSCTI f,:rmat without fiie i:ead.
command li,ne,
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cûi"1Ì.L¡r.NÐ tls*ccRÏpï i tli; s "

Intraducticn,

The prcgr*-m wr:it.*s it reãci1,; =içn {>i wh'*n i.t. j.s ::cad-v tc
*c*epì- ä. neid commanci"

$ome cú¡ûrrrand.$ ilave si.iÌ:c*tma:lC** u i " e " intei:nal cr:r.û:iì4.¡rc1$ "

"l\ subcammand is e:":pecfe'l- r¡¡:Ìtr: th<: ::*ed*rr .tiqr: is ç::åLte::
?3 few steps ta tire riqht of t"i:e lr,:ft han* nargiri.
i'äore than one coir",r*and nay i:e is"r:itten cn ihe same lin* i"f
tne!" äre sepa::at,æd by a serric:ol,:n i ¡ i "

A. eor*mand generaåly cÕnsi-st.* cf a ccrrunand :-råne and CI*?5

argra'i'.er-r*s ,:sually arranged in twa ErÕì.rps {output and in*
put grcups) s*rlarated i:y ¡ì left ârro\{ {*} "

fhe argr.:menis âr€ iJollerith strings n integers, real nutn*

hers and *ertain special ciiaracters.
lfÏ:e cr*lüìa *ign has a special rneani"ng. If the j.th entry in
;à c,.:srmand l-ine i"s a cofirtr¿r sígn ir ås::eplaced by lhe tt.h
entrli in the previous ccmmanC "

I¡il+s are ri",'.:rr€rl. t.c by a user c1*fined Hcllerít.h strinç
*f :"*5 alphanur:,ç:yirc characters sba-rLing witi: it iet.te::.
Tn t.l:e comman.d clescriptåons F't'ï;r,lf iñ) meåns a general fåle.
úi-¡A]4ig) a eLata fiIs, PNAlii*) ä parer:net+i: file and. MNÂl4iEJ

å ]racJlÕ f il,.e,
Cc¡-l-unir¡ numhers ån a data file a3:e refer::ed ta by one ûY

mûr* integers within pårenlhesss, In the ccmmand clescrip*
tj,-+ns cûlrtxn ;:¡umi¡ers år€i denr:t-eei i:y ¿r. C sc¡netimes followecl.
by *::* cr mür:e indi.cr:s.

l,iclsL. commands ir*ve *::Li*¡:al argurrre::ts " The;,;s

r^r'i {-1-r'i n !,rr¡nL-ol* ì n È}:¿r ¡nmm.*rrå ,1.oqr.t--i nÌ- ì r1n. -

are v.¡::ilte* whe.re t-ne n'1,:mi:er- of a:'qu:i:ent-s i.s

a::e written
ñ^4* r. \
ÌJ¡.-1 L. : l. e c r ,r

ÕT:"*i-Õr:al "

l.{utua1"ly excSudínE arçt-iments âl:e sÉF¿rn¿ìLÊd by a slasi: {/} "
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The fol-lowing conv*nt.j-ons .lppiy to al.i- ccm¡nnt'ir1E; t"¡here tl:*
oirtput is a dai:a vectt:r:

If the autput file nnï:ìe is omj,tLæC. the *utlsut rçill. lre

placed wh.e::e the Í.nput was fetched "

If an output file r:â1r.ü but nc cr:L*mn number

n€w file is gen€råted'
Tf an çutput. file näfrrÊ and a ccli:-rilri nu¡nbe:r

nev¡ column ftugt replace an clld calurnn *r be

diatety to the right of ttie a1d clnes.

i.s -qi-t:en a

are given the
placed imme-

NB fhe
the

same

left
file nåme must nct appeâr on both sides of
arrÕw {*}.
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Purpos,e

1o nove

af Ì¡ulk
t-q" "Ltj .

*ata and pa::aniel*r filcs
st-orage anel/a:: rcärrânr;ië

b*tçec,rn di f f*:rcn"¿ kinds
t?r* c* lu¡nRs af ¿¡ rlata-

Command

¡{ûvH ÞËv1 lF$p"Tlltrt{Ü1 1." C1t{}l it{Bll+Dãv2 F}íAM2[iC21 C2N]l

Functian

'rl:e *olumns C'2.1 to C2N {rtefaul-t all) ín t'he dala file "

FIi¡4.¡å2 ;;r* $**"'sd fr,rnr cleviee ÐEVz tÕ the cclumns C11 'lo

e1¡; irlefauåt 1, 2, , ïd) j-n t!':e data file FN.hMn {defaul"t
Fï¿fu,1? ] *r: d*våce i"-gv1 '
lüil ån.iícat¡,:,ç tlrat thc, cld data in the columns C11 ta C1N

af Fl]Tfil,{j êrc Rct ta be d.eleted but rnoved to thê rigttt'

Cai-rtionn, reBtråctíons

ÐEi/t { i*KrüTrFP} ¡DEV? € {ÞK,'ÐTrPR} DT is dectape unit 2

cclÚmn numJ:erc cånnÕt be useii- for parameter f iles.
Tnput files may contain up tû 20 coÏumns and output files
up to 10.

Paper ta¡:e used as iriput firust ha.ve tSre fÖllowinç format:

ûr¡e line wj-th 10 inteEers (tl'le file head) v¡here thê first
and second a::e the number *f .r*w5 anc cc¡lu;¡ns rësp'

'Íhe seventh must be t. Tlie cthers are not üSetl- }:y l4CIVþ.

One }åne for each row in the mat.råx. Tlhe c¿at'a may be punched

ip free format, InLegers wítï i:e ccnve::Leld to reåI numbers'

Examples

>MÔVF

>MOVE

>MÛVE

DK<-ÐT ÛAfA

ÐË WRR+[}K DåTå,{z 5 3i
ÞK I,{RK{t 3} IID*-DK Ð-A1fir{4 1}
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i]A TÅ

te,,¡ ftK

HftK

å1..
14

J",).
"td

å5.
16.
.lJ ô

rll
3-{} 

"
'¿"J 

"

rii!i]ü
ilnt{l
tlfjt]*
i)rrilü
üûÛt
*tliÌ*
frrJ û s
nírûtl
üil0û
s,1ûü

?_1 
"

fCç
d"),
24.

?,&.
Li t

38,
?9,
3û.

ttlCIr-i
{.¡ûçtl
üil{}ü
û f,! rl fÌ

{!ûú{}
û0fifr
tif¡tiû
*üüf]
tilûCi
TGÛü

?1. {}ti}S
P-?"tilûû
ä.ï.tlililt
?4"ûil{'lû
äç. üûüt
Ê4.fii¡ût
ä7.tijnt
?8.11ùt0
äç.t$t0
3{i.0tt0

4f". tå**
4ä,ûtt00
43.ûûfiü
44. CItt0
45.ttflt
4*.ü0tü
47. ftí.lfl#
48"ü0r]0
4?.tìûû0
Þf, " ûiJtç

51.
52.,
53.
54-
55,
sé"
57,
59.
5*.
6t.

?L.
?.2,
C.J r
?4,
?5,
26,
?-! ,
?ð.
?9.
3û.

tûùn
trtG{i
ûttt
tì*çrl
ûsûü
üûtt
ür?ü{1
triüfJ
tts0
ü0ûû

{}*(:û
û{J{]i}
*t0{)
rïüt*
üû{i#
ü0f.!*
Ûl}üi'Ì
*tti]
{3t{}ål
0tt¡]

St,tttil
3?, û0ü0
lI3"û0ûû
34. ût0í)
rls,tj0íi0
SÊ'"ûtü0
37.t]ûtil
s¡3, f!(!0t
$*. rJt0"l
4ü .0ûfÌ t

3å 
"t?

s.5 ,
s4.
&5.
3ú"
sr,
38"
s?-
4*.

i.l. . f!CIÛû
1?.fltuû
13. t0ft{i
14"tü{}ü
å5. tûût
!.6"tûüû
17.0tût
18.0ttt
19.0tû0
äû " s0û0

41.0fì{¡s
42.ût'ttt
4l.tfjûû
44.ûûnl}
41.0fJ00
4ó.ûf)ûfi
47. ûtÌû$
48"û$ûCI
49, ü{ì0t
50. û00t

5å " *ttû
5ã. rl0tS
5õ. ülts*
54. ûûffû
55, t0tû
5ó.tû0tl
57.tf]0$
58, ü000
59. û00û
ó0.00CIt

51 .ûrlí-rû
ãä,{jürÌü
53"fii]Õü
54 - i)ü l'!û
5Þ"flsû*
5É. {ilJ0û
57. fìl}t{i
58,8ünü
59,ft0ût
6{}.000t

3{ .0sî10
ð2.*tRt
s3"ü0ûü
34.fl0ûü
$5.tBt0
s6.0tütI
õ7. tüt!û
õ8.0üfl0
õ9"fi0l:0
4û.0tCI0

*tün
üt*û
tüi)û
t{i0r
0stû
sritt
üflt0
trst
0tiü0
t0t0
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J- lJ ?'! i

Ir t: -'L 
'l:¡:r g ¿,:

T'ü i-ra::*f*r' texf E'l.rin'-.jri i:rl,-L.i i:e-1.,:t-lrps to iine 1:rintÊr
¡'.-¡.,¡irr'r;,r,'t c irr:tr'i -i nrlq ¿.!-r. ìt.ç:. iii !./rlL.r¡ ¡¡r-r

íi*rr:man<l

'lgx'I' ii¡l, i trir l

F,: n*l-i"i:::

iiL iin,::s ai:â ::ead f rcin t*1et1:¡:e ¿lil{.i ì,{lîi tter: Õn line Tirin'*
.L,- /

f,'r-:i,n¿lii:r,i*-es ihat.;:t forxr j:eec'ì å* war:ied i:'efurr: the Lext

i..s wr j ¿ï-en"

Hxa:npi *

>T]:Xï 3 F'F

ü

nCüliÍT'llIllT

ü

þ
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Fíl-l:ìiT

DÏSP

Fu::pos*

?'ap::int¡rrli*play data' pårå:ncter a-ni1 rflacrÕ files'

Command

pR3¡tT
Ðrsp ÐNAl4n[ {c1 cN} ] iÏF Nu$J/ pl'Lå.ME / MNÃMn

Functisn

Data fite*: The columns C'l ta CN (default all) of the da-

tafileF.NÀMËareprint'edr/råisplayedforNUM
rows(defauttait)frc'mtheI}'th{default1:st}
on in G-forntat"

parame*er files: The A-, B*, c* and D-poiynamials {if any},

the n':mi:er of t.ime lags for the B*pclynamials '
lhe ncise factor À ¡ the value of the lÛss func-

tion, init.ial values foE fhe cutput {if anyi '
the numbier of paraneters *stimaLeci (if äny) and

the nu¡nber ef data used for tkie estimation {if
arr!) are Prínt*dldisPlaYeo'

Mäcro f ites: lhe cÕnmanrls ¿åre printeåldisplayed as card

pictures.

Cautions, resLrictions

|tot more than five cotrumns of a dala file may be displayed

åt å lime"

gxåry;ss.

>PÊTNT DhTAMF

ÞPRINT ÐNÃs{Ë(? 3 5}

>PRÍNT PNA}IÍE

>PRINT MhlAþfE

34
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DNAMH

å1. SSnû
å?.û{}{!û
1"3, flfJí]û
1á1" fli¡ilü
15. {i¡lti}
l_6 - lllìfJ*
J.7.i]']r:û
1å.tü{}ü
åq.ür]flÐ
3l} " û,3lls

tl',lAlt Ë

2ð.*#fi8
e4 - *tû*
25.fit*ü
äó"ût{}ü

pNAr"1Ë

,t ¡r
1.0t3s*t

F lt, ( t
0 " ç827óq

21"ûütfJ
22.û$trì
23,*illis
?4. tfiüs
â5-ûsüü
2*. ûtÌ0il
r7, Ê*i]{1
38. $*tt)
äç. tttt
s0. ü{}t{ì

JS, tf¡û0
34'(;fttfl
35 - ilGtrJ
$6. tttû

-L.47111

TIMË ÛÊLÁY(S}}
û. ÓúÕ89ô

31, {3*t}i}
$ä.{}ûrlrj
33,i¡tii¡tl
34"ßti¡;l
s5, *tìûi]
3f¡.**i¡,]
ð7 - ililûs
3s. t{}{l*
5ç.ç0tit
d{i. t8{'}tl

5S.SSüü
54,0tfii.!
5S. ttttt
5&.0â0fi

t.68658é

41.*{}üü
4ã. ü{t*fl
4$"1.¡ttl]
44, üüill'}
45"r]ü$0
46.$fìüS
47 " ûû*fJ
48,t{ttf}
49,tûtJ0
50 " *rlCI{l

.sû{ìû

.üs0û
,tlüûû
. üt{it
, (ìüftû
,0ûl!t
. $üfì0

58.0tûü
5ç"ttü0
óü"Ûtfì0

51
5?,
53
5s
55
5ó
57

l, ¿r

1.00û0s -0 ' 4F9çõ6 *, tÌ{}SU{lÛ

LÅHItÜÂ LTSS FçN
.0.ç*14sû 8r",2577

5 p4p6¡"1¿Tf;lìs ËsT t14¿Ttt FRÛH ä0Û SAttPLFS

p¡NAl,lä

i,rAtRÛ ¡4NÂ1"1Ë Ë lti ctL ) ctNST
Aill¡t f ILtCÜL¡ÉFNÅHË CÛr'¡SI
PLOT F IL { CiiL }

çtüsE

É fe Èhe line prl"nter reprèsentatåon óf <-.
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PLi}'T

Þurpose

T* i:lcL clata v'e';t*rs r:n 'års¡:Iav"

Cc:r,inand

FLç,î l¡.1pl DNA.r-,f-1 l {C1X Cití) I i l¡tpl fiNPri42l {czi C2Nl t " l '. i

Function

The índåcates {clefault all} col-umn {s} of L'he dat¿: f ite (s)

are plo[ted an di"sPIaY.

Files preceacl*d by Hf arë piotteå as histcc1rams '

t'îpLX* rûws a::* plctt'ecl per o paeJet ' A new page is pioi:tecr

wh*n a rub-'*ut i-s receiverl fr*m the tele'type" An alt mode

term,inates the Plotting.
y¡.lïN* an.l yt{åX* eletermínale the vectÍcaÏ scale. If YMÏ.t{

equal* YMAX the Progrä.m wj-tl choase appropriat'è scal*s '
Tire curves are marlced in the following way:

Cur.Je l{ark
1 n squere
2. a octaEon
3 A tríangle
4 + plus
Ê x r:ralqs

6 + asterisk
? - Ï:cria" bar
I t "yert" bar

Tir* nrarks âre omitted åf only one curve is plotted"

*$pLX, Y.'r{ïî.J and YI.4AX ãr€ reserved vari-fi.þ:les v¡hích may h*

altered bY th* ccm::nand DËFI '

Cautions, restrictians
î{PLX o YI{TN anrl Y}'{Â"X the
standard scales '

Examples

Íven if You give certaS"n valueg
prôgrera r,"1I1 choÕse amÛng A set

tCI

^!(Jl-

>PLÖT

>PLÛT

FN.A.FTË

Hp FNÃME{1} FNAME{2}
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pLLûG ÐNÃ¡41 i{C1 1 C1i';}l iÜN¡',r4?iic:1 }i lÐlsAl{3 "l '"1

.Lr i.rIrL,tLl

Purfjose

To plct spêctra i¡r .: loga::itirmic ci;i aç::arn *r'" e1isplair'

Ccmntanci

l'*nction

the i.nctícaLeå {;lefar:ll a'l1i col-umnts} of t'}:e spectrum

file (s) Û1{A¡41 ã.re plott;eC îJersl1s angular frequency'

Thefrequenr:yscalealwa-'¿ccÛvêrstheentårefrequenclt
rånge, whi*h is de¿lernri'¡red f rorn t'he sample interval and

t,|-:'enuinheroffr*quenciesj-.e't!:enurrtberofdatainthe
ïrre ts,¡ .

'lhe amptitûcie scale ís det'ermånetl by the reserveð vari*

ai¡lesY}4Ï}.îandY]]4]lX"ffYI.4ÏNequalsYMAXt.heprogramwill
cirocse aPProPriate scales '
Zer*andnegalivevaluesofthespect'riìårez:eplaceaby
the smallest Pcsitive value'
The curves are marked in the f¿:llowing v¡¿iy:

Clirïe Mark

1 n sgrlåre
2 * ocbagon

3 Â trlangle
4 + plus
ñ v f.l-¿ìçSJ ^ çÀuL

6 ')í asterisk
7 - iroriu. bar
I I vert. bar

The marks¡ a::e r:mit'bec if only one curve i* plott'ed'

Cautions' re strict,ions
to Yj!1ÏlJ end YMAX the Prog*

standard scales.
Even if You give cêrL¿rin value*

ram will chocse Ëåm$rig å se'i: ¿:f

Maximum number of decaces is 7 "
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.Pl,:'i;\G

Þ url¡ri s,:

T* plrt:
r.JË€r 1:Õ

p;:::ts
ai ler ,.J-L-.ira l-r,i

da.ta v,:ctûr an *isplay ancl enable ihe
.¡;:. l.u*gi .

Corn"¡en,j

FLIrLâri [¡Nrà¡4fii {*} i

Ë'uncticn

The cth {d.ef ault 1st) ccL';lnn i-n t}r* daLa ile Þl{.ËrME nay

be ptot,ted and data val-ues alLered- usinq the followinç
subconunands;

Bi LCICKI ¡,iB def ines Li:e numi:er of data ta be plotted per

Page- { de f ault 5íl , fit'lx ? 5Û i "

p I LBHG] ttp NB point"s ar* p1atte'å fr*m the ]iRih *n "

A[LtERj NR alters tk¡e value cf th* T:lRil"r r:ci.nt"
Tlhe program ty¡:erî the r:ld r¡alue of the poi-nt

an teJ-etype foll*i*eci i:y a vaf u* *ign to) anå

ðinewvaluemayb**nterer]"Ifno1¡ålueís
entererlthealdvalueisr,¡t-aj.nerl.?henext
(Frevious) pci'nt' ntay b*: ai1-*red if a > t<) -
s*igniseni:eged.Theblockisreplot,tedl^lhen
t:he alt,erinq is finished'

NlEXfl the next NB points ärÊ plotLed'

canlrol is returned t0 the rnain progrã$ r'¡hen an alt mode

is receívecl"

Cautians restrictícns

A åat,a p*int mr.rst be plottecl befare it can be altererl'

Eåes*tÊ
>PLMAG FTLE(?)

ÞB 2A

>-P J3

>A 43

43 OLD VFrtUË

44 OLD VALUË

5 " ûû0']0

t. û0fltt
n>

a {.75
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Purprts*

TÕ adcir/n"ruttipfy ð" ilat¡. v+c'L*r l:y â constant'

Conrna::d

ADDC lnNRl',1',t i tct ] I I <-DNAu2 t {Cä} I CONSï

sc/\LE Inltaml t (c1 ]ll+-Di'JA"]42t tc2] I floNsr

l¡unction

Each element in the C2t.h t,lefauit 1sb) colum¡r of the

fi're DNAM? is adcled'/nultípliecl btr' lhe conËtant coNsr'

result is placecl in the cl th ('lefault 1st) cnlumn of
data file ÞNAt'41 . rf no outnr:t fi.l.r ftrr.F,"r(Ì is ,¡:i"veln r':he

sult will" be placeci in iil'lArvi2 (C2) "

HÍnt

data
The

the
re*

To subtract
use SfA'f to
sul:tract it.
correction.

the nean value frcm a column in ¡a clata file
compute the mean value an¿l then use AÐDC to
This may also be done as â zerotir order 'IREND
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Irüuv

i) uri:os e

To add, sui:L::acto multinly Õr d-j-vide tr.tc data vectors el"e*

rre rrt i:y element.

Carnma.n<i

Aüüv [ül{AM1 t {ct} ]l*-DNA|'{Z1(C2)1 ap DNAMSt tC3) l

OP € {+,^r*,/I

Function

?he c2th tdef ault 1st.) column of the data f i}e ÞNAþIZ and

the C3th (default 1st) coLumn of the clat-a f Í]e ÐNAM3 äre

added., subtracted, multip1ie,l or divided element by eIe*
ment" The result is placecl in the Clth (clefautt 1st) co-
lumn of the data fite DI{AMI . If nÕ outf:¡f,t fíle nåme is
given the result will be placed in ilNA.-4Z(C2) "
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i ] u, T" :.li:¡ r,; .::

lî'r-': *Li'i, i:t¡il å i-1,;1.Ì:"L i:'f ¡¿ ¿l;:,t.a. Íi.ie"

C':f.rin¿.n'j

ilLir [;:¡¡$11 j.i:t{*tt: ;F -r].

Func ti,*n

'lire rows f g' to TL ':: f t.i:er

clata fi-te DII?!I41 idefar'rit:

ri n i^ ;¡ {j ì J c* t}l{Ai42l :1 re ¡noved t$ 'cil:l

ilÌd;ìvr2 i "

llxanrple

.Þ':IJ? SI{ORT*-IrïLË 2 7

l ' l-i

tr

i'
r '.1

i..

:..

j.,

,i ",'tl

i r' . r_ "':i

i ,lt . r-'il;, ¡lj

',: -l ' i' t,' i't '¡
"t'.,1 . 11 .: :.¡ t t

,,'<.1r:ti.Ì¡;
i/l/ I r ij.rlì.1

."i. t,",;i,
i'¡; - ri i': :l I I

7 I,ir':ii.
,lt,t!1'; j,j

¿' ) + iill'Il

.i rì - ir ll Íl , I

.:1 ;a . ì., !ì i) i !

:,r ,,i , i I i, ,:i ii
'.: ¡j , fj ¡'i iì li

!'ii ' l¡ li i"-'
" l . ,t i-;:,j i!

,:1 ;j " i1 i1 i) ,1

. .1 
., , i', 1.) :., !

,t2";,¡; i;i!
.,{.i . ;; r: il .",

..ij'i,,,:iliì,r
{:':. ¡lr::i ì

t11.tr1¡l-irl
I ,:¡ " 1;1¡ 1l'.

.1r'l"iìi.iii'l
r.,; . r: il 1r :j
4rj"i';-llì,r

.å ¿Ì " ii i.J ti lÌ
,{ ,.¡r , il t.} íl r I

.rì 4 . ii i"i {ì:r

.5'-;.íi¡liril
?r- tlllíì itl¡!.: ¡ ¡rijr. l

.5 / ' ii li ii,i

til: Ìil

iirìi

,' ,I :. i

,r,il.

.:

1-,,, ,

i. i , :l
'\

'¡

l, i
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To ;neiva tire ûolulnns Ë,,f a ,lata f il,e alcng eåch other.

Cs:mm;rncJ

s:,TnH [ÐtrAM1 ]{-nNÀ:{Z K1 Y'2 K3 T{N

function

The ith element in thê jtir c6lumn of the outç:ut file j-s

the {i+f3*)th element in the jth col.umn of the input file,
r,r¡here Kj" is Kj-min(K].i I ] x 1, "., l{. Kj rna.y be posi"tive

Õr negat,íve,

Cautions, restrictions

The maximum difference bet'v¿een Kk and 1{1 rnust

30û. There must be a K f:or eaclr colu¡nn '!n th*
nOt exceed
input file.

lTf nt,s

$LIDE may he usefui- when data fj"j-es âre 1]reÞared for ML

ident.ification if the input d,irectS.y influences t'he out"
put or there is â pure time delay in the proc*sË. In lhe

fj.rçt cåse you must sl.ide the input ane st.eË ira*kwards.

Differentíation can lle perf6rmed. in bhe fo}l¿:wing wåy:

l4ake a file urÍth two i-,lentícaÏ çolrrlIìns and slid,e them one

{or more} ster¡s. Then use ÀDDV to subtract thern'

Example

>SLIÐA <-FTLE -]" T 2
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Purpose

fo est,imate and T:ranrJy* ã"

a data vecitr"
pci.ynnnii-;:.1. trt:nd :fv'{:n-, a p*r'f *f

Conmand

TR$UD IÞls¡+¡r1 [ icl )]*-ür.tAMZl {CZ) I tr¡' TL,l Ntl

Function

i{ nolyncmi¡rl t¡:end of crder: N0 is estirna.teú f'':r'the C2th

{default 1st) r:olumn in the clata f ile ÐNÃ.142 iretween the
I¡lth {ciefaul't. 1st.) anC the "l-Lth {clefauit last) F<¡ints.
Then the trenå i-s çubtracte.l anC the result. is pl.acecl i.n
the Clti: {default 1st.} columt: in t'he data file SN¡{I'l1 . Tf
no nutput file nam€ is given the result will" k¡e placed irl
Drür\M2 (C?).
Tf the reser:ved variable PRTNï is nonuêro the r¡a::ameters
(r,"'if:h reference to the left end-paint of the interval)
wíll be printed on line printer.

It{ethod

"\ teast .squares tecl'rnigue is used w}:ev:e thei

estimãted v¡íth reference f.c the mi.dpoint of
parameters åre
the inter'¡a1.

Reference

Ot,nes & Ençlchson, Ðigital ll'ime Series Analy*is, Inliley t L972"

Cautions, re*trictions.
The order of the polynomial must. be between ü and 3



t.r 1ì o

}'TLT

Ëurpo- e
To compute digital. 3.cw*, i:and* anri Ì.ri.gil*ï],åss fj.lters of
given *rder: wílfr gi-',rtln r-:tit'-r:ff fr'*guencielx"

Command

FIT,T FI{AilTH <.fYPE ]'fO OMFT OX{L T

ïrpE c {Lp,.Bp,Ilp }

For high* (low*) trasrì f"'i.1ters ÛMiI (Ûli'tT,) is
CImi'h,t"e<l

Functio¡r
A filtçr e¡f ty¡)ë TYpfl, orråer l'iO ilncl r^¡j-th the cut,'-of"f fre-
quencie* ütdl{ ar:d Oi'lL rad/s (high and low cut-off' fr:equÊn-"

cy resp") j-s comput.ed for ã salnpÏe period öf T s. lhe re--

sul,t. is piaced as il* *nd C*po1ynomia1.* in the parametÊr
f íle PNÂ,148,

þlethod
A bilinear ä-trânsform method is used which elimínate.s
al.iasing ef fects " 'Íhe Laplacian variable in the conti-
nuous fi].ter transfer functio* H{s} is substituted by

* /t 
-12t,l^z ")/t{1+z '} glving the discrete transfer function

H{s). t'he cut-off frequencies ,*r, are substitutecl kty the
rpseudo frequenciest vi ã (2/flt.an{r.*r.T/2). Jiand-pass fi..L*

ters and high- or tow*pass filters of higher order than
1 are c*mputed bry multiplication cf 1st orcler filt'ers,

Reference
Fr.oggenbauer, Sieif ertz, Clsson: Tdentif i-cation and Ad joint
Prcblems of Process Cornpuler Control , Tte*73,22' Luud Inst.
of Tech., Div. of Aut" Contral, Lund'

Cautíons, restrj"ctions
t{axÍmum filter *rder Ís 10. Ci¡t*of f f::equ*rncies }righer
than 1/Gr) rad¡/s or lsw*r than'1/t1000t] rad,1s v¡ill not
be accepted by t^l¿e ccmmand "



l-r ? 4iì

Hints
A dÍagram Õf the
cbtained via the
The filtering Ís
Filtering of the
formed using tire

amplit,ud* of the fii-be.r spectrum may be

riASF and PLL{JG {:Õrnm¡}nds,

performed with 'Lh* csr'.m:and nsTM"

fyf:e V¡{t} *. yit} + a'ytr*:r} calt hi* per'-
SLTDfl o SüAT,H and AüÐV *ommands.

Hxample
>3'ILT HPFIL+ÌIP t û"5 û.1
ÞDSLM YF<-IIPFTL ÞAf'A {4}
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l¡glilÄ,D

Pur:pûse

To dfsplay file head. Í)â.râmeters: of data and Srar'emeter

fites and enable the üseï t.o change then"

Commanð

FiiEAD F}ü/IME

Tri¡nctiorr

t"he fil.e head paramebers of the fii"e FlNJ{Mg are written
cn dínplay wÍth some explanatic¡ns. The val"ue of parame-

ter i may be altereil }:y the subcommand:

T. VAT,UH

Controi is reLurned to bh.e maín program when a line ïs
termi.nated by an aÏ,t made.

Car"rt.ions, res*ricticns
Tl:e
an*

first anr1 second paråmeters (f .e. the nunber of row,$

tire number of columns) must nÕt be increased'.

grueås
>FHE.AÞ FÏLE

>5 t7t973
>6 t930
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$'J'AT

ilurp*se

'fo c*mpute soÍte st.at.istícal properties of a data vecLor"

ilorunand

sïA.i ÐNAM8t tC) l

Functian

file sun, meanr' variance, stancLard
maxj.mum for the Cth {def aull 1st}
üï$A¡¡4lI are computed and d^lsplayed"
be printed on låne printer 1f the
is nonuerú"

H;¿arnË¡1e

ÞsTÃ.T UT{2}

deviat.ion, minimum ancl

column i-¡r the råata ffle
Ti¡e results will also
res*rved variable PRINT

U! \ ¿l

q I rrvi\ÌVrr

F!ilÅi\ ã

VÂi{ lAi{{lhj 3

sl .ilÍ:v, â

l'1 I i! I ¡,1i.jF1 ä

f4t\x t¡1utl I

-?.7*, if1¡i
"¿.,_ì.ul)1.r Ð

4?4. å15
?-ij , 6i! {\'e

*.r¡"í.ll,j$3
4Êi.3.i45
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ACTJÏI

Ërurposel

'lo compuL* autclcor.relaLiÕns for ¿ã data vecfûl:"

Csmnand

ACÛF UNå"M',t t (C1 i jn-äT)ìi$4?i {C?i I r{ûT,

I'unctåon

The ¿ut,ocorr+:latåons far the Cä{:h {default, l st') c*lumn ín
lhe ,Sata file Dl'{llUz arâ computed for 0,1 , ". r¡ðOL J-ags and

placed in the C'l Lh {defaui-t Î st} column in the daLa f i-Ie
úNl\Mf .

.r:åethorl

îhe a.utocovarianceç âi:e computed using

ti

R {r}XX' It" -m) {x "miJ"r
1 r = 011r..rNrJL

1 =çf 'X

j

v¡here n j-s the number of d,ata in DNAMZ(C2)

x¡ ís the jt.h pÕint in DNAI'12{C2)l
ffi Ís the mean value r:f the data in ÜNA¡.¡t2 (CZ)

Ttren the autÕcorrelatíons are computed from

{r}
R**{t}

t = NOL, ". rtXX
R rc)XX

Cautions o restrict.ir:ns

r

Maxi¡num nurnber of lags is 5û0,
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Purpose

To cr:rnpute the äut'ospectrum for: a daba vsctor '

Command

ASPEC DNAMI t (C1 ) l<-ÐNAl{2 t (c?} I NUL

Function

The smoothed äut'Õspêctrum for the CZth (detautt 1st^i ÊÔ-

Iumn in the data file DNAM2 is computed using the autoca-

var.j-aRces for up t(} NsL lags. The spectrum is computed for
NûF frequency íntervals, where NoF íS ä reserved variable.
A fukey wincl*w is used for the smaothing. The result is
placed i"n the cl th (default 1st) column ln the data file
ÐN^p.¡,11 .

ìt4etirod

?he autocovariances are cornputed as described for the (:Õm-

mand A,Cttr. Then the autospectr¡ltn is computed f rom

TLN
R**(tlcos(r^ratr) f l + cosl:i*l"' l' l.nor'+r J

ii
liO (tl"r) z ?hY Rxx(0) + i

'r =1

where r¡ ls the frequencY in racI,/s

ÂT is the samPle Períod' ån s

R**{r! is the autocovariance for lag r'
The þandwidth B = 4/ß(Nût+1 )Af) irnd Lhe degrees of free-
dom D = gNl3{NûL+1 )"

Cautlons restrLctions
Ðaea files vlfth ?erO sample period' are not accepted as in-
put files.
Maximum number of lags and rnaxlmum numher of frequencies

are 500.
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{:c0r

t¡ 1 r ?'n-i (i 4'

õo ä*,r*u öross corre'IatiÔns between two data vector:s"

Conunand

CCor DNAMI [ {C1} ] +ËN"AM2 tc21 C22l' NOL

f1 Y"

fcor ÐNp,I,'11 t {c1 } J +-DNAM2t (c2} 1ÞNAiq3t (c3) 3 }$tL

¡"u+çIlop
*he cross c*rrelatíons between the cã1th and the c22t'h co*

Iurongint'hed.atafi}eDNAMzorbetwêent'hec2t"h{defau].t"
lsticalumninÐNAM2and.bhet3th(ç}efaut.t1st.)inD}íAM3
êre computecl fclr NCIL lags' and ptaced j-n bhe Clth {default

1st) column in the Cata fíIe ÞN7\¡{1

Method
ThecrÖsscovarl-ancesarecomputerltreång

R iT)xy

where N i
*j'
ffixt

r \TJxy

max (N-.t rN)î
J¡-

j=m¿rx{1 o'!*t}

tl
I (xr*m*i trin"**v) .r = *N$Lr...rï{Ot
F

s th* nurnber of åata ín e*ch input vector

V-: äre the j i:h dat'a *¿alues

;' ã.re t'he mean val'ue'ç of the clata 1n the
v inPut vecgorc.

Shen the cross correl'atic¡ns äre computed as

R*uir)

R**{c).RyY (ü)

CaueåÕnrâ, rest rlctions
The maximum nnml¡er clf lags ls 5Û0 '

HLNq

ïf y is the output' of a syst'em for a v¡hite noise input u

t"hên ruy is the irnPulse respCInse '
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üspítil

P*ri:cse

T* ccmpute tþe amplitude arrd phase of the cross spectmm

k¡¿+tw*cn t"'n¡rr üata "YectöT's.

C*mm¿ncJ

esp$c Di'ir,qM1 t (c11 Cl2) i+öNAF12 tC?1 C72i NÛL IrAi,TGN]

c$.p$t üNp,st1 t {fl11 C1?} l<-Þ}üAM2t {C21) JÐI\TAM3l (C31 ) I NOL irn¡":ç¡tl

Fl.¡nc{:ic:n

fhe amplit,uåe and phase CIf the smoÕeheçl cross spectrum bet-
!úe*ïì the C?1fh and C22th columns in t'he ':lat,a file ÐN'åM2 or
between t"he rl?1th {rlef¿:ult 1se} colgmn in I}NAM? ald the

C31th (defautt lst) column in DNAM3 åre computed fcx NOF

frequency ínLervals from crÕSs{ covariances cr:rrrputeå fOr

NûL laçs, tüûF .is å reserved vari.abåe {clefault '\ralu* 1tt ,

may be altered by the com¡nand DIiF:i.
Iê.LÏGN is t.h* nìffib€ir CIf, låqs necessâÏ:r t* align the twÕ prÖ-

cÉlsses sö th,at. ttre }arges* crüËs cçVariänce is Cênterêd at
z,e:y.e" l.'he def aulli val"ue is 0.
lr Tukey window is used for the srtrottìling'
Ilire aurplitucte and phase are placecl as the C11th and C12th

{ctefault 1st. and ?nd} columns in the data fíIe DNAMI "

l.fetliod

The cross ccvaríance* are computed as described for t'he con-

rnand CCOF. Then the co- and quadralure spectra are computed

front

Ëv (k) = o " s {n*o {k+rALrGN) * n*y (-k+rALrGN) l

æ s.5 [Ë*y (k+TALTGN] R-.-. (*k+rArrGN) )xy'

NOL- | rar,rcrtr 
I

NOL I

üD (k)

k Ë 0,



tlklì

{
I

1

t

NOL I (

t

1

TIT Ii

-j I
CÊi {t*i i.i 4*.'J' i{viû} + i?"5 I gv(r)cos(a¡ATt} T+cos

t ='1

0S {c¡} æ ?ÀT ÕÞ {.r } sin {trATt ) 1+cos
NÛI,

)
'r Ë'l

{

t
nr i

NOLrJ

fhen the amplítucle and phase are colrlputed from

J\¡!1P (o) CS (t¡) +' t)S to)

PHA'$fi (r¡¡) = arctan - {Cs {r¿} /c$ {r¡} l

Cautj"ons, restråctions

Saxímum number of t,ime lags and ¡naxínlrJm Tlumi:er of frequen-
cy intervals åre 5ûû "

Data files with uero sam¡.:l* íntervaJ" r,:ill- not be accepted

by the command.

It ís also ímpossihle to compute the crÕsË spect::um bet'-
tl¡een two columns fre¡m data files u¡íth different' sample in*
t,ervals "



ir ir 'Ì

t{ï,

ilu.r'p** *

?o perfocm måximum -likei-ihood ielentifÍcation on multiplê
3.n¡:r-ri. '* sÍngåe ór¿t¡lut, sys;tems CIn the form

à
t 1

) u* (t)A {çf )y{t} = u* in J +

*1+ ÀC ({,1 )e(t)

Command

ML pNÃME<*DNÂMSI tCl t Ctl'í] j Nû îSAy'XAl

Function

J\ model of order NO is estimåted far tþ:e ac¡lumns C11 tc¡

C'tt{ {default al"l) ån the råata fi"le ÞN.ô.Mn" The last, column
is assumed to contain the *yste:n *u*¡ru'L.n ti'le ather önês
inputs" SA J.ndícates that, ârces$ i:o subcor*mands is d.esfred.
NA {th€ d,efault valuei lndícstes *haf åccess La suhcommands

ls not deËired.. Ni\ is useful oniy as an ac'bual argurnant in
a nacrÕ"
The result is placed ån the pararneter file PNAMË.

Subcûrnmands:

INV.p.L ABCÏ/C pN.âME

St,arti.ng values f.at the parameters âre fetched from
the parameter file PNAME.

ABCI åndicatss that. all parameters shall have start,íng
values.
t indåcates that cnly C pararneters shall lrave star'r,inç'
values, meaning that. Èhe first lteration w111 be a
least squa"res estimat.ion of the A and B parameters,
Tf INVÄL 1s not used all parameters have the starting
value 0. û 

"



l_t u t{

riTT Å, ;i 3 B ?"? 23

The incli.cated parar*eters are forced tÕ rernain ai,
tha j.r stanf ing values "

AXÏif
l'lc) identj.fication i-s performed but cont.rol ís re-
r-urned f,o the mai"n prrgram,

fhe est.imation is st*rt.ed içhen a l"ine i.,s terminated by ån

att mode"

Reeerved variables used {defau}L vaJ-ues underlined):

TN:MT, 1

g
FRTML O

ir:it-ial values fcr the '*utpr¡f v¡ill be estirftatE;d..
rro est,imatíon.
loss functåon and lariilcla far starting values are
printed as well as the fånaL estiril.ate wfth deri*
våt.Ív€,€, second cleråvat,ir¡e matrlx and Ínverse of
the sesond deriv**;ir,.e '*abrix. The flnal estimate
Ís aLso displayed 

"

0 + the estimate prin'bed for each itæratj-on"
'1 + derlve.tives* second *erivative matrix and.

lnvexse of the sec{)nd derivatlve matrå>.t prÍnted
fcir eaeh iteration. fiech. *stårfi¿tte is dispal"yed"
the residuals wíll }:e limåted to 3.lambda in each
återation, i""e" if r(L)>3I then e (t) 2 3I.
nÕ 1i-mitat.ion"
m*xfmum nunJ:er of iteratlons idefault ?û) "

f rsfï
.LJ .l.l'1.¡J

TTML

I

,l
&

I

g

Witil *he $J\ optfon these varLahïes ärê dlsplayed and rnay

he al-teved" Th*y may aLs* be altered by the DEFT command,

Met.hrrd

A, maxín'rum iik*l-iï:c¡od estimate of t^he parameters in the
nodel

* I -4A (q ')Y (t-) * Bn {Q ') u1 ir) +

+ ÀC{q I )e{t)

o B*tq-1 )u*(t) +
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iír ahlaåned by rnin-inrieing the loss function

V{O}

where

-1 -t

* & ,*? {"i

*1
ctq )s;{e} = A(q )y(ti - rric {r} B* (q )u*{t}

1

a.ntl

0 ä {ã1, *orítrrobllr.',rb.T nr.".rhm,i t...¡bnnr"1r" "-r**i

The *laximum likelihood estimate of ), v.till be

1¿
NI

v{ 0)2

where 0 is t,he rnlnimwn pr:int, <:f V,
The ¡nínirniaat.íon is performed j"ter:atively i:y a combined

Gauss-Ne!.rtÕn and T{ewton*Raphs*n alçorit,hm.
fhe parameter accuracy i"s estímat,ed by

,å. = 12 lvso r ôl ]rl
L

?Ïre comvergen{:e criterÍa are

0
-¿I c)í l¡v I

10'61^0.t
ö.

l-

mã
¿

iile first, slep of L.he ít"eration is a least squãres esti*
*iats af the perrameters of A(q-1 ) and Br(q-1) provided that'
the subcomrnand IbIVAL ABCI is not used.
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Refe::ences

À.ströfi!, K,J. u. Êclilin, 'I., and l¡üensmårk, S" I Ã.utov;¡acic

CcnsLru*tion ¿rf' Lj"near Stûchestic Ðynamíc Models for S'ta""

låoriary llrr:ces*es with R¿rnd.om Ðisturbarlces using tperafång
F.æ*ords , Report 'fF 18 " i50 i3.S6 5 ) , l,ÊM T{ortlic Laborai.cry o

Slçeden "

Gi:starrssûn, I": Faramet.ric Tdsntificat,ion of MultS-p3.* In*
Futo Sing1"e üutpub Linear Ðynarrric $ysLerns, Report 69ti?

{i"96S}, tivísion of Automatic C*nt.::*1. Lt;nd tttu¿it,r:t:e of
Technology, Lund, Sweden.
Alrnqvist,, R" ! Frogram för maxímurn*'1ikel"ihoocl identlf,i*r|ng
på PilF*t5 (Pnr,:gram for Maxåmum LikeLåhcod Ïdentification on
pÐF-t5i, Repart RE*lt3 (1972) u l4aster 'fhesis, Ð1.vision <¡f

Aut.onrati"c Cant.rol-. Luncl Tnståtr¿t,e of fechnology' Lur¡d' Swe*

rlen "

Caubío¡:s rest,ríciions
l4aximum order is g, ma:ci:r¡r".rm number af inputs ås S ar¡d maxj"*

mnrn total number cf est,åmä*€d. rre::arneters ís 25 inclucling
fixed parameters ancl iniÈial values for the autput. llhere
is no maxinirun for the nuntbe:: of inpub rJ.ata 

"

Hint s

1" Tf just a l"east squâres estårnation is wanted, use rlû

initial values for the å and B parameters and set PRTML

and ITï4L .*rs I "

2" Tirre seri.es analysis can l:e carried ciut íf only Õne cÕ-

lur::n ås år¡dicar;ed. slnce the number of ínputs is always
asnunied to be one Less than the number of col"umns spe*

cifteá and Lhe output is aLways the last colunrn speci-
fied "

3" ?l r*oving avel:açie model y = Ce can only be estimat,ed in
the fsllar',ing way:
Í'ix al.i å,, j- = trr,""rfì1-'

Glve äny nÕnãëro iniÈia1 va.Iues to crr i = 1, .., n"
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å. Kn¿rWn ::¡*i¿it-i*ng b*trr¡een pñr.imËter:S can b* inc.r:CdUq::;:rl ãÍ:ì

inclicat*d ::y ti"re f ol-l-*v¡i¡rg exarnples I

Hx. 1 T{ne:wn reiat j-as r h1 u* { t*1 } +' 1 - 5b"T 'a, {?-"'1i,

üevr*Ï*p a- síg::aå; ül{t*'¡ } = *î {t*1 } .t- 1.ït.:,rit*f }

and then êst ímatÐ b, jü (t*t )

Hx.Z Kn*wi: rel¿äLÍün t en1' (t*1) + SaiY tt""Zt
' üer¡e3-a5: a signat, ?{t*ii = v{t*1) + 3yit*2}

ancl use thí* såg**i, äs an input" sågnaL and *sti-
mate 'Lhr¡ coeffåci.en* s." .

Notlce thal t.he :jame* É;eei:nicãue c;rn- he u*e'j far æ"E" i:h¡;

estíma'bíon ai the *oef fj..cj-ents .t1 2 ;i::d a, 
= 

in the r,r¿:'del

y {t) 'l- a,,V {t*1 ) + 
^13.T 

{c-t 2} ':" u.t 
"jY 

(t'-'1 3l "'

* brn{t*1 ) + e {t} '¿: *^e it*i }

Irå thi$ câse derreS.op a *íqr:ai üit*'l ] ='y{t*12i anrl usei

bhis s3_gna1 as an ånpu.t, signarÌ. 'La *i*,;íri¡a';'å u12;r:'lrå a*.*"

f.f. Lhre experinrenl,/*å.mulaki*n is ïüt" *:tartt:ri ån st'*aciy

st¿r'Le v¡ith ti¡* levcls sr:}:tracl** fran the cla*¿r. 3"'L migirt

be useful alsq: to eslintate inrti*1" .¡4.11:.*s *f 'rire diffe*
rence equation

-4A(q ')y(t) * Bi ln 1 -c!

L

6

+ Àe {cj

) u., {t} '+'
t

-1')e{t}
"L 13 {un"'

å,e" the va.i"ues y (ûi , y {-1} ,

fihÊ order of fihe sysiem"
Y(1"n), r,uhtr* : :i-r;¡
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i.): r i-nr., ': ¡! 1¿! tr.-,rrl+

'Ia çenerat.e råata s€cjuences Õf different types f,or use as
4 '+*.*¡-"-!¿;È-¡u;;5 .

Camm*nd

T}ïST D$AMËI {C} ] NTI

Function

A" *equenüe of NR data is q€rle.råted ai:cl plæ.cer} in t.he Cth
{default 1st} eÕlumn r:f the data- file nNÃ,MË"

fypa of sequence ä.nd tlre parameters neeidecå fe¡r tha* type
äre enÈered as â subcommænrt" lf n* rlarämeLer:s åre en*ered
clefault values are uË*d"
The poínt v¡here Lh* råâqu*ncë sLarts, sì:a::t,ing v.r}.ue fc¡r
tlie random number çi*n*t'¿tfr:r, amp"ì.åtude trnd *am5:i* pel:'ård
arê Èet.ched from the re*errred varië.frlêË TFp, td{J¡ .A,T.ÍP r¿nd

Ð$LTÀ resp. 'Ih.ese vrlrååhlcs ãrÈ d.Lsp3^ayec1 and. may be al-
tered before Lhe sequen{:e type is entered if hirc¡ nå$e and

â. ner"r value ûf a vr"::iabJ.e ,ìre *n'Ler*d" ifhey nay also ?re

al{:er:ed by the corr¡¿nanå ¡läFi. )

Subccmman,is;

{d.efaui.t, values for t}re para$eteiss wåthin paranthesis}
pRBS Ir,¡gt,r rsrÄRï [ x¡qep ] l

NBTT number of bi.ts in the shift ::eçister,
mir:, 3, ïnax. i7 (7) 

"

ISïÃ.R? *' spe*ifi¿:s startång point in the se*

n**rr** 4,0 21 3 or 4 (1)

KNEP FÕA*trix is used {no Kl{fiP}

:\1üRM [.q{ËAN STGMA]

ME.A,N * meân value (t.t)
STGMA standard deviation {1.û)

Rnil'r tA Bl
A

B upper bourrdary {1-ü}



$Tt{g Ior'¡gca r:J
I)MIlGA

trT

U ERO

sTgp
R"êr&€F [A s]

angular frer;uency i"r "il ræ.ð.lsi

-'phes* {t"* .r.:.i}

A *on.*tar:t term
B i-i-near tsrrrr

PTJLSË { TE:{GTH]

LENGT'II * l:ulse lengt.h
$RTW IFS]

Cauti.ons , res Lrictions
i"taxímupr nurrrber *f points is :1t00.

n¡cqfË'_l-e

>TNST T"TL 2ÛO

>AMp ?.5
þPRËs

iû"üi
{1"0}

\r/

p$ chianEe*of -rígn proi:abilily {t . 5 i



4.5.3

PARFT a

P'"irç:ost:

I'o Eenerät.4 a parãmeter file from Letr.elype input"

Crsrma:rd

F¡\RFT FN]LMH ?S.P"}4F

Functian

A parameter fíle P¡Ti\}1äj wit?r a ßåmt}}e Period of f$A}tF ís
g*nerated fr*m te3*tYPe inrlut
The polynûmj-ais ål:e assumecl to be t¡¡ped in the followt-nç
way å

Ãn i\, B, C or Ð fcltowed by the coeffj-cj"ents {real nrim-

bersS f.ar on€ pÕlynomial" The number âf coefficiÉnls neefi

nût be equal- in díf ferent Po1ynÕmials. fhe nur*her Õf time

de].ays (if any) for B p*lSrnomials may be "inserf"ed as an

integer between Lhe B and t|re first coefficient isepara*
ted by s¡)ä.ces).
rire palynoinials:nay åppêðrr in any trder br-it åf e"g, Ëevü".

ral- 33 poiynomial-* are use¿{ thel" 1'?il} be urrl-bten into the

pãrråmeter fíte in t'he order they t.rer* €ntered"
The noåse coefficient tr may be entered after LAM (åefault

value ís 1.t) . Initiat values for the output may be en-

tered af ter INI'I "

lhe vaiue of a loss function rnay be entered after LOSS'

The numb<*r of parameters estimated and the number of
samples uE;ed. tør t-he estimatíon mây t¡e entered after
NF?\R anel NI¡AT {def aul-t vatrues are t ) .
.An a.lt mode indj-cates that the lnput is finished'

üaut;i"ons ¡ restrlctåons

A.. and c-polynomials muÊt start with the coefficients
a* ancT c,r. Ë*polynomials start with the coeffic-ient bn

where k is the number of time delays specifíe'd'
ïf ã.n êrror is cletected just rêtype from the erroneous

entry.
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1.,1¿l x irrrüï¡

lu1e.:r j-nUlÍi
Ílriî.ir,{}ï {}f
Ìjllmh...:]r Õf

';*ef fíci*n'i:.Ë j-n ûne polynomi.al. is 2t"
Ðû-lyiìc'¡nliê-is is; iû ùf each ].tinc1.

.:lxarnp i-¿i

ÞËl\}ìFi. PNilíL1 il"5
þA f .it *,1 "5
>B I 1".+ ü.:i
.>{: 1.S .*ü"5

:.i",,7f11 û"I

ti ,, ,,

:,i'¡jii.!

;rl

1!

' , j ,ii: :ì;i:iL j,ì,'ri-¡

i I r i :i
.i . 'iii .''ì¡1

^ 1, , t': ;i i. ,; t';

..i'r-l. ¡:'i i :i; j
iì . f-r i¡ iì l) ii rì

.it...., iili:çi:
,. .i

,.,r, iiì.;'.
t.,. | | ti ,ill

;-, i,1'::: tt-jIi
it . .i :ì í; i_; i' ii
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D5TT4

Furpose

fo slmulate mult.3"ple ínput * síngl* a,¿tpuÈ ,Jiscïrji;e ây$*
tems on the fr:rrn

*1
3B* (q Ci i(fy(È) æ f ut {t,} + Àã

-r¡
e, {t}

-1Ai (q ') n, iq

Command

DSÍM ÞÌ{}1i'1'1 t {etl} l+.trhr.Ili4$ [1{r] m$Àq2[ (CU t 22 ,.] l
[ÞNAIvIS[{c31 ".)]

I
I

i¡unetion

The discret.e ^$ystem PNAI{E is simuiated for NP points (¿î<r*,

fault. the nunJrer of data Ín the shortest input fj-le) usirre-T

th* indicated (default. atl) colu.rnns in the clata f,íleÊ;
üNF"I¿Z ã i äs lnputs and noise, Tnputs are ascumed" to app,:ar
first. aRd nolse last. The or:tput ås placed in t,he C11'åh

{default, 1 st} column of the data fi}e DNAMI "

it{ethod

?he simulation l"s performed as a superpositåan of simula*
t,íons *f *inEle lnput singl-e CIutpt]t syalems wi*ir t:he í:ri.*
tial values aetr$ and the i:::ansient from the fnåLial valn*;
!*r tire output, if such are pres*nt in F$ÄMff.

If PNAME contains only one Ä palyn*måæ.l it- is use,l fcr all
the inpr¿¡s,,
If no Ð polynomial {s} is present, f"he it pcl"ynr:mj"¿i (s} i*
used instead,.

Cautions, restrictionËi
The maximum numþer of poi"n't* tliat. can ';r* sårar¡l-at{*d Ís 30Õü "

fnítia.l- ¡.¡alueË for the outpue mu*t, not bc used l¡hen th* pa*
ramet.er file contains flröre than on* Ã, polynomf al.
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Ðr:?ËR

PürpÕse

,To si.mulate the determiy¡islí* p*-r'L *f a rJåsere¡e systeni'

i "e.

Ëi (q
*l

u, it)
å,i {q

Comniancl

ÐsTfiR ÐI{ÃM1 t {C11 } ]{"PN}\MH iN?l *N'AM2l lczs c'22''} I tD$Al'{3i " " I'' l

ilunctíon

Thæ de'L.errnånistíc part of t!:e cl.tscrete system FN.ä-S{E is si*
¡nuåalecå for NP points {defauit f,he number of points ln the

sh*rtest input få}e) using the indicated {default aå}} cü-

h¡mns in the d"at.a f iles ÐNl\Mz, " , a.s ínprrt's. fhe output is
påaces ån the f,j1th (defaull 1st) coLumn of àhe data fiLe
üsAf41 .

Hefhoci

The simulatlon fs performed^ as ä super posítlon of simula-
tÍcns of singLe inçlut - single or:t,put systems wlth the ínl..
Lial values far the output r,er:Ð êncl the transient from the

ínj-tåai" values if such are present j"n PN'åME'

If p¡{AMË con*åins only one A pa}ynomial lt ic used for al}
inpufs

Caì¡t.åens, rest.rictlons

The maxinrum number Õf peií;rt.s that can be sÍmulatcd ls 3üûü.

lnítial values for the or:t,pu* frìust, neif l¡e: used when the pa-

rameter flle cont,ains morÊ than clne l\ pol-ynoniial "

I



!.íi.::'r

Ti:rc ri"*"i:*r¡çj^nj-stíc i*cdei e::.r:cy inal' l:e ob'c.ained if *nc ';1i"'-

l:,*¡:mj,iii¡¡.;"i.* *i-ltpi:t. is *uhtra*:e*d fron ii:e measur*el rsutliu'*

u.s-'r.nr; *he ;\ÐüV #Õfiunarid".
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RESïr)

årurp*se

T* 'Lest tl:e whi.t-êness af the residuals and independenüe
-b*twee;'i thel resid*als ar¡cl the ínpui:s of an ëst'imaeÊd mo*

år*1"

f,*m:ner:d

nnsrÐ ÐlriqM'¡ t {e 11 } J<-F:{.tuMH $Nå.M? t {C?,l 22 " "} 3. NÕL

Fun*tiosr

Th* residuals åre computeå for tbe parameter fåle pNA-YlE

ueing *}ie i"ndicat,ed. {¡åefa¡-lLt, alÏ} coJ"r:¡nns of the data file
Ðt'{åI\4? ås measi:recl input.s and ouf-put,, The or.rtput must be

the l"açt ceilumn specifi-*d oro if na c*l-umns årü specified,
tire iast. column ån ti:e fíle, lhe resiclu¡risr ärë placecr ín
àhe eIl*h {default" 1s'l} ccl-um¡: of t.h.* ¿{*.i:a fj-l* Þl'IAMf .

The ncrmality anel hrhitenasç *f tþ:e resid¡:,*L,* åÍe t*stæC,
the autocor::elations for t'-i'ie reså,åu¿rls ¡-rn¿1 t?:e cr'?ss cÕr*
reiatåons between the residuals *.nd. th* input,{s} (íf any}
are computed far: rrp tc NÕL :"aqs. fhen the independence ):e**
weer: the residuals and the :Lnput.{s} is t.ested.
Thç autocnr:relatåûns anel. crr:ss corre1atåons ¿rre plÕtted on
dåsplay aiang with ínforrtaÈi.cln about test quantLties and

numbe:: of cieçrees of freedom" Ëhe informatlon is dfvided.
i-nt* p*.gÊ.$ " A key on the keyboarct {preferabiy rubÕut} must
b*; d*pressed when a new page ls vçanted"
'Ih* inf,:rnraÈicln clåsplayeiS as well- ås mÕre detailed ånfor-
*ralion f,rçc* ehe *est of ncrmalj"ty of the residuals is
pr"{-n.*.eil on line prrinter if the reserved varlable ÞRINÎ is
nclnsero. See the reserved variable }lst.,
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Metheid

The reciduâJ-s ere computecl usålig ti:* formula

T?:e normality ls t.eslecl by a ch.i*squaxe Eoadne*s*'Jf-fit
test. The obse¡rvatíÕns are gi:ÕupâC j"*to K intervals forming
å frequency håstografti" fhe observed frequerrcy irr clre ilh
class int.esval 1* eallecl fi and {:h* expeceed one I*, íf the

true rl,istri.bution vsas nûrmal. The r{trÊntit"y

A(q 'i
¿ (t) * *-*=;* y (t)

c(q 'j

in¡*'l ./ì\ñ-;Ti.rj l -¿ * t ¡¡ ¿ |

"i I Ì 2 it" ^ )

Bu (q ')
- y- .-j***-* u, { I j

-.4r./a l\ ''ç \y r

{f .-8". i' l- L'
2

".¿.

F i

is apprcxl.mately *2t*-l). The numþer of ciass intervaLs is
chosen <lependinç Ên t}:e nunrber- of Õbã€rvations.

fhe numbeì: of changes Of sign oË the rcsiduals is c$nlputed

and is

=ç
å

T r'1")f Ð'-'

wl¡ere M ís the number of CIbservatåt:ns. To test th* indepen*

d*nce of t.ire rëslduäls

is computed. fh¿is quantfty is uä {S} .

To test the independenc€ betv¡een {:he r:esieIt;¿rl.s ";.nd L'he in*
puc(s) xrrllx is computed, v¡irere



4.6.:l

L {j}
Ð tf

x

"u.oij+m*1)

ancl

".r,1
r

rur, (m*l )

{0}

fi-/ (0)

t,rrt

t uur
u11

lJl'!:rf'u\\/r

{m-1}

{m*2}*t"''r N
uu

Thís quant,ity i.s asyrn¡:totLcaÌ"1y x {m} ,

fhe cross correlation functj"on. ås ¿tefin*d hy

ru*(r) - E[¿ {L} u(e*î) ]

For posltåve r ¡ j is clre¡*en eqr.ial n*l ¡øhere n j.s *Tte order
clf .Lhe cystëm år¡ Pl{A}¡111" rr Íc c?:osen te 5" ïhe test quanti*
ty i,ç al-sc) colttpute<3 fcr nega.tive t *'-4, .'., 0"

For' l:oÈh fh* åutêÕÊrreiai:ion ¿rnd Crc:ss correlai:íon func*
tiûns the twt signia iimits l= 1.96 lL//Ñ\ ) are plotL*do
lndícating 'bhe region inside whåch the esL,ímates of the
correlaticns shouL,s be with g5q probabi'Lit'y if Èhe resÍ*
duals ianå the inpueis)j are independent."

Reference

J.S, Bendat anå a,G. Piersol¡ Measurement ånd anålysis of
random dat,a, lfi-leyu ï{ew York, i-966.

Caut.ions, restrfctÍons,
The length of the input file must nÕt exceed 3Û0Û sampJ-es "



Irñit

l-r -l - -i J r.. l,

.fii':: ;'*3 í- '.1:..3*r,Ë'*j-'l:; :f.rsv' nËçlñtj-v* r cä.n ir:dl-s:at-"e whe*ir*::
t.:)'iLt-.j"i-¡:¡-i:i :t:¡ã i-{:lT i. s .r31'di:j: :-e *,*back ûT" Ylc b " l\ }"arge ,¿eg'c

iiu¿11':t:"1. îi7' xay j-.i:¡ij.¡:.:J:-* ft.;edi:'ack 
"

:ja -11':t,l fir'.:: irr,r.:it*r-. i--j-ie j-s a ¡:n:it ååysee$i, i.e" cùnt;-l i;'ls
å'," ¿:nå il ¡:ai:a:'neter ;:n*" *ne C ï¡arame{::er ib*th Ëquêl ïû
i:!:* -i-r:Ci:pen.'J-Èirl{:Ê an-<å :'"¿*rn¿ilitv' of a ti¡ne series rnay bcr

f-ed 
"

rL' h ¿.

J-"\tl t

i' Lt 1l:. -.
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CA$F

Fur¡:o*e

T(i compr,rte the noåse *pectrum of a parametríc model,
-,ü *4

i:hc spectr:'.$n for y {t} = C (Ç '} /Atq ') e (t) "

ücnr*rand

C.ESP ÐI{AMH{ {C} ]+PNAME

Functåû:l

The sgrectrum gi the noise pa::t. of the Ëile PNÀME is corn-

puieá fr:r NOF frequencies from Û to T1/'I rad/s. {NOF' ls æ'

reserv*d variabLe anå T is the sample period"i ?he spect*
rum ås placed in the Cth (defautt. '! sf ] cclumrl of the data

f il* tlhTAMË.

Method

lhe spectrum Ö tt¡) fs computed fromv

fu¡T *ít¡T
(i¡)

.v

(ar) = H {e )H{e )o

where $lzj = {){z}/A{z}

6* ir,:) = I

(Þ



;':;\CRû

*9,0$H

åsåäses-

?o defåne ä n*w command &..ç & sËquence of *xíst.ång cemman¿1s

r,v-'r"Lh formal arq',.rments 
"

llûnxn*nds

iqrp"cRû t4,tA¡¡rE íARË1 IARü? i
CLO$E

:

9unct.ion

A ffiåci:Õ fii.* call-ed Mî\T¡,¡4.Ë is creat,ed fram all ccmmands

*L¡,¡:*eedínE ti:e MACfr.ü comrnand. unt.fL a. CLü$fi eo:nmand j"s €n*
*.ered"
i\RG1 are the nä"rírËG of fc¡rmal eÌ.rrJrJfrìërits used wíthin
the macrr:. Al3" oti:er a,rçnm*r:ts in *ha ri¡a*rc) ¿rrê fiaggeel
as ¿ectr¡*i argumen'bs 

"

I'lï:en defined¡ MN;IM$ may be Êsecl as any other ccmrnan'J.

Cautlons o restråcLir"¡ns

Macros may not be nesLeå
,4 mac c mus* not have the Éâme rråme â,s a normal cc:mmand,

Ílånt

Ti:* csmmands ån *he macrs v¡j-ll be echoed on the teletype
v¡?:eR b.he macro ís executed if the command üaCO¡t Ot.¡ Ís en*
*- *: r¡: r!

lïxampå*:

:.M?lCilÖ :'4i\C t'T.; {CûLi CLrt{Sl

>A*ÐC l':L {üOf,) <-Ft{}\}45 CÛNS?

:'FLül Ff L {f"jC}L}

>CLCsH

ÞMAC Ð/r,TA{?} t"5
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DHFT

SqrpÕFq
fo display the values cf the ::eseryed. varíabl.es an<i.

enahle the user *.o change thern,

Command

ÞET'T

Functíon
The names and r¡alues of all rêser¡¡ed variables arÊ dísplæ,yed.
fhen the name and ner'r value af a variable tc,¡ be chanøed may

be entered as â subcommand, All names and value$ are
red*splayed. after each êntry
Control is returned to the main prÕgråm when an alt made

is recieved,

ðxample
>DHFT

ÞI{PLX 254
>YMJU{ 25 -



Lr??

HRROR

þIACÛM

LPCÛM

f lME

Furpose

To aLter the swi"tches fclr errcr, maÇrÕ and line printer
*utput and plolting versus t,íme.

Corunands

ËRRüR ON,/OF F

MA"COM rNlûFF
LÞCOM ON/CIFr

r;Mr ûN/OFF

Fu:rctir:n

ERROR

MÂ"CCIM

r,Pcü¡4

TTME

enablesr/disables printout ôf extensive êrror
meãsäges (exptanations of the error codes).
enables/disables printout of commands fn an

execut.íng macrÕ.
enahåes/disables prlntout of correct commands

t:n llne prlnter.
enabrles/d.åsables plottfnø of data ve¡rsus t.íme

Ínstead of versus sarnple nllrßber,

Ilhen fÞPÀC 1s started ERROÊ. and MÀCfiñ4 are ON and LPCOM

and fIMfl are OFF.



q, 1{

iìI i:iäF.",lliii r,/1"R TÂ Bi:,8 Ë

Tn o::d¿::: t* nrake: ËünLe eÕmrflãnds Ghorter änd easier ta
rer**nibei: s.JmÉ i:¿ìrärfiÉ:i:êrs Õûnce¡:ning e.g" plottlnq and printcut
¡:rini:out ¡;h-:"r;h ârc Tìüt ç:fflen changetl have been put in
â lpe,::i.aì- ãyl.lít for ::eservecl vã.riãb}ës. The command ÐFFT

år'rd â, fe'ø¡ erLher commarrsJs that uge several reserved varl.-
abi-es er;ablæs the rsellö al.t.er the value of these vãri-
{IJJ¿B': E

Tl"ie nâTner!, rneaning and rltlf ault valu*:s tlf the reserr¡ed,

varíables ârê list.æd l:e3.aw.

NPIX

T\TÕF

fNïI"TL

PRÏML

LTML

number of pcints (llÏF4j: üf'ï ) Õr' numb€r Õf secÕnds

{TIME ON} pÊr p:}-Õt" påge {áe fault i.tiÛ i "

number af frequency -irite::vaås fo:: r,¡i;ich sT:ectra

wi3.1 be cûmputecl (default :Ltü),
cletermines îf the l4L*icientif ier sha 1l- e:stimate
initial value:¡ fr::: the CIi"¡gi),it (def-aul.-t {'} }

* nÕ es'LÍma'¿ion
l^ est.åmatit:n
print param+ter: f *r fhe I4i,* j"aen*åf ier {def a.ult ü }

0 la*s funct-ir:* anri. l"a¡tbda f.cv "*f*arf.ånq val.ues

a.r'e pr:í.nte<J as wel.l- ä* t?:<* Íín¿¡1 nstirna,te v¡ith
derivativr:s, sec*nd tJ.er.i.vati\.¡e rfl¿Jtrix a¡:d :Ln-

ver*e t:f the second derivative mat,rix. The fi"nal.
e*Limate is alsa displayed"

1 û + the estimate for eac?: iter:alian.
? I + de::"ivatJ-ves r 'sêcÕn¡d derÍvativê rnãt.rj.x and

inr¡erse of the seconctr derivative natrix for
*ach it"e:rat j.on, Each estj-mate is dispal.yed.

d"eter¡nines if the resåduals shall be lj.rnited
{d.cf ault CI }

û no ií¡nitation
I hhe residuals w"t:-i. be li.miteci tc) 3Ã in each ite-

ration, j-,e, j.f Ë (t):'31 therr e {t¡=3i.



ifML

I.F't,

NÏ.]

FRTNT

Y¡4Í¡t
'ÌY1þ.,X.

Aþ1F

ÐEi,TÃ

maxi.mum nuribe:: oË iÈ,*r*ti*nE f*r the trÏ,*íelenti*
fier {default. 2*}.
the poi.nt wher* a clata s€guencÊ frorn l:l,TST st¿rrts
icef.ault 3.) .

starL.inq val.ue fq::¡: random rrurn]:er qÊrir:r'atclr
iclefault 9]"
prånt pårarilet*r for STÈ"if É T'RÏ:l\tL1 an.å RESTD {¡i.efault 0)
û rto ç:::i.ntorrt
I STAT: <ii:tpJ-aye el i nf¿:::nati-cin pr:i-nted

ï'Ë.ENÐ: coefficient.s for the *orrectåon poly-
ncmiaJ. printed

RESIüs meân, sL, d*v,, deg. Ðf freeCom, tes{:
quantity, sqelrrress and kurtosis from the
t.est of normalit,y + di.splayed lnformation
^e.r *teä
]:'! ¿ I I

2 .1- + {fc¡r RfiSfF} absolute and cumulative freguen-
*lels frcrn tire Lesh of normalíty printed"

minj"rnrim value for plots {defaul.t 0.0}.
m¡rxåsnråm valu* for plots {default 0 . t } .
amplit.uåe far d.ata sequencies from INST {default l,û}.
sa:npl.e p*ríod for data seguencies from INST

{råefault 1.t}.
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6.1.S

$1.{fìl lNrì VALtiFS {i lVË

LUSS f iJNCl l$i!: 4.7U1"47J[+rll3
LAM[tÐÅ: 6.8167?9h+û0 +*.t.4?83óbE-û1

CûNVËRßFirCE (llV/v'< 1.[:*(J6]
* *lr rÉ * ¡& * r[ ,l lr $ lr f È *r¡ -* * Jr,¡¡ ¡ lr*r*+

t INAL ES t ¡r'tÀ il f)ht
*l*¡rf.***+lt{t*tt**

A 1 -8,7 41,{i?5L-01 +4 3.39705öË-02

ts 1 3 ,g2E70SË*Ct +- I.2t881"2Ë-tl

C 1 ó.21ð354{:-01 t- 4,7ÍJ5999Ë-02

LUSS t UNCT l{)N i 4.?531Só{1+{rZ
LA$fiDA i 2.0ó?õ1.tË+0t +- 1, û31157Ë-üt

GHAD I ENT ÛF V

-2.S05594Ë-05 "¿,L2S7J?.Ë*ü5 3.qó5354f;-{i4

SbCONU OËRIVAT IVE I.tÂ.fRI X

3.800016Ë+ÍJJ 2,3666óóE+ûû -4.7t66958+ú?

?.3ôóóóóË+ûtJ 3.eó558{ìV*t2 2,96&208Ëctr?

-4,7ð8oÊ5Ë+CI2 2.q662üSF*0?Ì 2.?.4951"98+rjõ

I NVFASË UF $EüUl,.rl) üFrl I VAI t VÈ ilATH I X

2.71329iJ8-04 -ó.12145S€-05 6,52,2.807Ë-05

-ó.t2r45tjF-û5 3,4927?'.¿É-ttt -4.7$44418-ü+

ô.5?28û 7E-05 -4 .7344418;'J 4 ,.207{J818-ü4

L I üEÑVALUËS OF Vì T

J.935082Ê*03 2,L6ti729Ê+ûJ 2'8928?óE+rJ?
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