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UNCLASSIFn:!) ABSTRACT 

{U) Thlo technicftl «port deecrlbee aimlysee and techniques used 
In the design art evaluation of advanced decoy concept*« The work 
deeerlbed addreaee« 'both the deeign of specific penetration aid 
•lenient* art the formulation of technique® for their evaluation. 
The three major technicel area* covered In thla report are; 

l, Inveatigation of a penetration aid technique that degrades 
the «eaaureaent capability of the radar «emor. 

2« The dealga of a computer program, to aolve the decoy design 
problem, with flexibility in the selection of optimisation 
criteria and constraint*. 

3* Studie* of the u*e of certain dl»crimination techniques 
for a hart, point defense system. 

This appendix tO1 thi* «port contain* the Input-output Information for the 
optimum áttóov desiftn wog mu* 
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i.0 Introduction 

This »anual for the AIM’ECH Optima Decoy Design Program 1* cksigned for 

Immediate reference by the person actually filling out the input sheet« for 

the program. It contains discussions derite.rli.ing the input Interrelationships 

and a number of tablee which are useful to the user. Each of the Input symbols 

are defined in detail and suitable note® and « nnents are included along with 

the definition«. Blank input sheets are Included which nay be reproduced 

for production use of the program. Input sheet® and a listing, ©f the actual 

input card Images are included for on* long check problem and seven »hört ones. 

The total printout for the eeven short problems and selected critical parts 

of the printout for the long problem are included along with a detailed 

descrip.,ion of the output. The plots produced by these check oases are also 

presented. These check problems and their descriptions provide a means for 

testing the operation of the program at other Installations. <' } 

Flow charts of the subroutines of the overall program are shown in 

Figures 1 and 2 for reference. 



2,0 P'ilggfea crf Iggt feetanltpai» 

flat primary mt of the Optimum Decoy teil,it Program Involveu the comparison 

of e*;lealiBt«d decoy perform«»* dut» with stored reentry vehicle data and 

oullD:0«(pent '»ÄJuetaitrit of the decoy dealgn to Improve or optimize Its perfor- 

manoe. iäeoondsry of the program Include the evaluation and oomparlaon 

of ,» »Ingle decoy with *. reentry vehicle» calculatloo of tte trajectory O'f a 

Blmgle object without oanpftrl*#*», ealeulatlon of dreg coefficients for fllght 

o:r «liiMl tunnel oonaitlon« »dttamt trajectory ealcmlttlcmi, and ctaBaic check 

pMhlRiW for reiearoh In lOptimiM-tion msttoodology» Since tte requiiremente for 

idi'Boy "parfKnuna« Miry ivdth miMton objective», oonaldemble fleidbllity In 

itartstnig the probtom l»s be«» *»&»& into the progr«Bi» 'Ifce requirement® for 

lead to » awäber of Input option» end input quanti tie» 

:ta tto* prognmî 'immmt, for current nee, « l»ri* nmtoer of quantities heve 

to 'lult 'Wtttew th» ttiaer of the toed to enter Mae »«me tot* 

over and over* A word of «nuMon l* wseeMary, however, to Indícete that the 

tt«*r taw the nitimeto reeponoiMÂtr for judging whether the preuet value» of 

tie input *re toltifcle for hi# pertiouler problem.. 

2.1 Input ImterrelatiOMtoif» 

Ifany of tie Input «pintltie* are not wed in » typical oaleulatlon. 

It 1» helpful to tie t»er if ie can. eoneentrate Mi attention on tioe# 

input* Whiefc will be ueet. figure 3 shows am Avioo invented device for 

presenting the intorrtflatloiwtóps 'between the inputs. this presentation 

allows the user to identify the input quantities which actually need 

attention during the preparation of the inputs. 

It is essential the lili» ta»» «• and complete 

statement of his objectives and requirements clearly in mind before he 

11-2 



prepares the input or attempts to nee Figure 3. One #£ ti» 

problème «itfa a large program eomee about lAen the user attempts to 

change the otojeetiwa of hi,» ealealatiorii:: after the prepaimtion of 

the Input sheets has been started,. The wtsdtom. of not changing ihoæBB* 

In ¡miâ-etrenai applies to the preparation of these Imptfcs» 

Figure 3 is Intended to be used in the following «mer, ¥ltb * alms 

statement of objectives In ¡mina,, the user ¡starts at th* top «of the table 

ant looks up the definition* of the pittiitltt»* whioh ¡•tie listed «»re 

in the Be finition ¡of Input Spflaol« seetion of «tola »fort,* As «Me» 

of the option code# *,» ¡ietwsnÉwit, «ssoeiaitet ¡hífflrtaoW '31»« «»r tíhe*ie 

values in Figure 3 ¡must he looked ¡tap and their 4IWB ¡«»igneâ, Äme 

•»»oetiafbei sjaibol» ¡»w» :li»t#d <mOif .for the user"'» «On«ld»ration antt 

'iifc* ttwt .pMntwi)»» that '«lie ¡i$|«i»a3 «ill ioittiillip to« m«im :||| ,¡»1 

the Misted »pitMils my 'Oontftin a :i»w ¡«;piho3s which ¡are »« 

heihg iiwiei la the option bein® (OoiMiiisred, "hut were .¡ailed 'to simplify 

the '«»»truistlon of th» tiltele, :ï»oin® out a given problem will result 

In ¡a path 'down ttaouDh ttoi¡» table 'rttaidb :protiii»iie a ;!"<ro»a*«»i!¡>" : of 'Wh» 

Impute wihiidh ¡SlwttlJ. be revlewet for 'that proto;!»», '*hiii 'path '«»•» not 

¡®m*is apy veirtiaal Mmea. A .¡»igtoal 'üth an »¡pal «ip indicates that 

the symbol should be input to have the indicated value. With the sign¬ 

ificant input symbols identified, the input sheets «y be used to record 

the values of the desired inputs. Depending on the options selected. 

Input itaMtc will mot he need at ¡«11,* 

: 



ïtor *1,1 problème «hlcii involve the eomparletai of a reentry vehicle 

with one or mor* äeooya,, at least two "eeBes” are required. A "06,(16" 

liB defined ta the Input quantities appearing before a "transfer card", 

flue transfer card (See Sample Input») Ms » "1," in the first aolumn 

to toil,tate that the program is to stop reading input data and, start 

calculating. The first of the required cues accomplishes the procès» 

«f storing the rtantry vehicle data for later comparison (IBEF = 1 or 3). 

file second ease, with IBEF ■ 2, involves the calculation of the perfor- 

iniemoe of the decoy# and their caapirlson with the stored reentry vehicle 

tota. Th* Influence coefficient caleulatlone of ti* M0DE' * 2 option 

¡»(pi» a third ease to define the jierturbatlon effects and influence 

fiD*flTBii«t§, Slagle trajectory caleulatlonc, drag calculations, and 

olas*!« idhfflÄ «alMílation* «quire 'Only one case,. It t® :generally 

n«üM»«iy 'to truce a path through »pro 3 Cor each case being submitted,. 

2,8 ¡Ipoiil. ioiitrlctlons «n the !l«pgt 

'll* (laug 'ffliloulatloïis In this paugram '»re (1681.,15004 to 

BoUkwliUg iho^y ipasaaeterB -and flight .fionditlQM u 

to the 

warn um SL 

1,. íSüi* lhAC angla, #, feg,. 

¢,. fehlol* longth, Imdfaes 

3, .Sorfho« fomporature, lttii 

1. Bluntness ratio, V% 

5. Altitude, ft. 

6. Free-ßtream Mach 

7. 

8. 

■lif âtftoeà «tt, 3001c, 
:1m* "ttiM igoiç, läojg 

:B«ito .Angl»',, ie,g„ 

14.. 'to 27» 

12.. to 168. 

IfflOO.tofiOCO, 

I0J0 to 10,,.6 

0,. "to 'taie 

5# to 30,,. 

111 '0,»ft® :20,. 
0,.to <¡0 

J!®0 tO I0J0 

aaaim mbe 

4 to :40,. degrees 

3. to 166. 
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The primary range represents the region af «oet Etouttncfae aálouliation«,, 

while the aecontiary range aiiWB the region where the pmagran «ill ¡pafcae 

reemite with perhaps f’agractaa accuracy- l;f the hlimtMiM ratio dhengee 

from, 'below 0,6 to above 0,,6 äuaring a trajectory calculation as the result 

o,l nooe ehape change, the calculations will be tennlnated. If the Mach 

number becaofee leas than 5,.0 the calculations will also be tendnatea,. 

Pirovlaions are .made In, the program to bypass; -the trajectory caloul*- 

tions temporarily if » optlmiaer attempts to '©mluate a. ieooy i outside the 

limits shown to fahle 1,, fheae provisions aaauae that 'the atartiBg 

.ojana,gursitlon .'{ßee '#««,» .Alita, ®, «te*! ,a» «Itüjii nal» ,9:tow:n 

ln :,fahle „I,. f he i*l*t4wls«»iti«ll ;p«we«Bft» :mj ¡p i»*ftÉÍi» :if üMb :i»¡Bt,rÍitS«l!iii 

is not complií d with. 

The restrictions ou the number of entries in the input tables are 

indicated in the Definition of Input Symbols and in some cases on the 

sheets. The restrictions on the order of the inflependent variable(s) 

::r the tables are difficult to generalize. In many cases the table-look-up 

subroutines are designed to interplate the data in either aecending-or 

descending monotonie order; however, this has not been confirmed 

checkruns. The preset deck and the sample check cases illustrate the 

conventional order for most of the tables. The remaining tables, unless 

otherwise noted In the Definition of Input Symbols, should be input in the 

order that the data is used in the calculations, independent of whether 

the Independent variable is increasing or decreasing. Mote, particularly 

that the definitions of the independent variables for the thrust variables, 

'Min» <or „ >mm 'ijjjljjterenccB from the initiation parameter** 

-r'UV - 
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Thaiee äeflnitlons mllow « gi«n thrust profile to be moved up or down 

ths trajectory, by inputting different initiation parameters, without 

iiMiittg to trmiifom. the inâependieat variables for each case. The corridor 

altitude*, I, »mat start aM stop at the »«me altltudea as the calcula¬ 

tions, although the Intermediate values do not 'have to correspond to 

tilt printout altitudes. The trajectory input entries in the ZPlffa table 

«mist «rrenpoiid to all the printout altitudes, 

lot« that the1 toeatsMeli 'material Is described separately for the 

trajectory Mdoulatloas and the wake calculations. There Is no internal 

check on the consistency of the two seta of input*. 

a *3 Stucted Case Oroundrulsa 

A i«i*« of cm»«« in a job are said to be "»tacked". The inputs 

:*br «tooled after the tint need «pedal oon»lderatlon. This 

prugrai# Imip been Itwlped to retain the most current input for une at the 

tagthithf of «ach • tacked oaae (with the exception of the large table, HH) 

This means that once an Input quantity has been Input, it does not 

have to be input again In following caaes If the same value is desired. 

The preset values listed in the Definition of Input Symbols do not apply 

to quantities which have been input in previous cases of the current 

Job. Considerable coding effort has been required to maintain this 

system of stacking caaes. Ab a general rule, the program is not allowed 

to permanently redefine the value of any input quantity. In cases where 

it ia desirable to redefine an input quantity, the input value is stored, 

the quantity redefined temporarily, and then the stored value is put back 
■ 

the next case, if no new input supersedes. This technque 



. 

* 

too large to save, thus it Is an exception to the above discussion. 

If Daviden techniques using the input HI) matrix are to be stacked, then 

the HR matrix mußt be input for every case or else the final EH matrix 

from the previous case will be used. 

Trajectories must not be stacked after classic checkruua (lC0H(l) « 1) 

unless the values of the A vector which have been input for the classic check 

caaes are relnput equal to the values ip, subroutine 2PRS, 

Note that only the first IH values of the initial configuration 

table 01/1301 are used. If H is smaller in one case than It was In the 

previous case, care must be taken to enter the values of the remaining 

design variables under their own symbol names. 

There are no serious restrictions on the options which may he 

stacked as long as the Input Is complete. The last of a series of ? 

reference reentry vehicle cases will be used for comparison with subseqeunt 

decoys. In the M0DE = 2 option where three cases are required, the last 

of a series of reference reentry vehicles and the last of a series of 

basic decoys will be used for comparison with the perturbation decoys. 

However, it is not considered wise to run perturbation decoys immediately 

after a reference reentry vehicle without at least one basic decoy in 

between. 

Within a case, if a symbol is entered more than once, the last 

value entered will he used in the calculation. 
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« 
lapt Aids 

m* de finitions of the I0P input matrix are contained In Table 2. 
é 

'The eight operations are listed across the top and the cine performance 

paraiwtere are listed dotin the side, A value of zero deletes the opera¬ 

tion and a value of one executes the operation If possible. Bote that 

numbers 1 to 21 are preset to one and the otters to aero. 

The current list of design variables and design variable constraints 

la shorn in Table 3* Although ZTüffl is a design variable, it is not 

considered suitable for automatic optimization since it is only tested 

•t printout altitudes and thus may not provide a continuous penalty 

ftaetiOB. It oan of course be a parameter in a parametric study. 

The storage locations (0CCUR codes) for the calculated quantities 
t 

which may need to be constrained are presented In Table 1. Up to 20 

of these code numbers may be entered in the IDC constraint list to 

become part of the penalty equation. 1 

The use of probability of discrimination (code 3962) can involve 

numerical troubles If the value of the probability of discrimination is 

very near zero or very near one. The error function used to define 

probability of discrimination (subroutine EFFECT ) is coded to produce 

roughly l6 significant digits. Whenever more digits are needed the 

probability is set to either zero or one. This precludes any trend 

information for use by the optimizers and can lead to unstable results. 

An alternative Is provided whereby the "difference in the means,®"" 

(cede 3965) can be constrained or minimized Instead of the probability 

of discrimination and thus avoid the significant digits problem. 

For searches In a narrow region where the range of values of the 

probability of discrimination are known in advance, either aunroach can 
' JrJr* wv»** 



'Som of the possible input symbole am not used for typical opera- 

tional problems. Table 5 presents a list of symbole which am not 

included on the input sheets, 

The Euler angle and the thrust orientation definition,* are 

shown in Figures 4 and 5. 
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3.0 DEFINITION OF INPUT SYMBOLS 
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IHPOT SIMBOLS 

SYMBOL PI® SET COMMON MSMAHKB 

A(I-514) ZPRS 

AA(l-3) 0.,0.,1. 

Mil*-6) 0.,0.,1. 

M(7-9) 0.,0.,1. 

AA(10-12) 0,,0.,1. 

AA(13-15) 0.,0.,1. 

AA(l6-lS) 0.,0.,1. 

AA(19-21) 0.,0.,1. 

AA(22-24) 0.,0.,1. 

AA(25-27) 0.,0.,1. 

AC0E(1-140) 0.0 

301 

CPCCUB 

CPCCIIR 

CPC'CUR 

CPCCUB 

CPCCUB 

CPCCÜR 

CPCCUB 

CPCCUB 

CPCCUB 

CPCCUB 

..I.......... 

Curve-fit constants used primarily in the traject¬ 
ory calculations. If IC0M(l) * 1, the first 26 can 
be used in CLA5SC. 

Coefficients of the altitude weighting function 
for the velocity corridor integral. 

Coefficients of the altitude weighting function 
for the deceleration corridor integral. 

Coefficients of the altitude weighting function 
for the ballistic coefficient corridor function. 

Coefficients of the altitude weighting function 
for the first wake length corridor function. 

Coefficients of the altitude weighting function 
for the second wake length corridor function. 

Coefficients of the altitude weighting function 
for the third wake length corridor function. 

Coefficients of the altitude weighting function 
for the first wake RCS corridor function. 

Coefficients of the altitude weighting function 
for the second wake RCS corridor function. 

Coefficients of the altitude weighting function 
for the third wake RCS corridor function. 

Polynomial coefficients used in MIBC to define 
either free space radar cross section of the decoys 
as functions of three design variables or to com¬ 
pute any constraint which can be expressed as a 
polynomial function of up to three variables. The 
orders of the polynomial are controlled by ICÖM 
(4-6). 

AC0N 1.0 NBtPOT Exponent for scale factor, (CC0N) 
ition electron density, Net, FL0WF 

ACON 
on trans- 
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M 

AIM 

AIÄBL 
(1-75) 

0,0 

50,0 

0,0 

AL¿W(l-20) 0.0 

AMT o.a 

AMÜLT 0.0 
(i-ao: 

0,0 aww 

(1-21) 

BCB(1-1«0) 0,0 

1.0 

O.0 

BCV(l-4o) 0,0 

BCWLl(l-AO) 0.0 

BCWI£(l-JiO) 0.0 

iíii 1 |;:'í ¡I I if 
l:ii!r|j |||ij I !!j¡ 

ii:i 11 

I1!!! 

214 

IIIMPOT 

36½ 

Kal 

122 

Mil 

188 

023 

CFCCUR 

NIMPOT 

CPCCÜR 

CPCCTJR 

CPOOTO 

ŒOCÜB 

Thpuater inossilf exit area for back prceaure 
correction, 

Iea.tsM.eld «mndo¡ctirftyfor wake calculations, 
HHl/{ft-uR-hr), 1 

Input angle of attack table for use in drag 
calculations If 1NALPH Is greater than aero, 
degree». 

lnWpibonaccl (°r deSign) Varlableß 

frirM0ÎA+th?/n;V?l0pe ttngle 0f attack fos* switching irotn a rotational to a particle trajectory, degrees. 

Multiplier» for each term of the penalty equation, 
-..«îfj» should be selected to avoid very large or 
•wf S11 ï*01111^ - They may be used, to 
weight varioun penalty tern» if deaired. These 

nuMjtoe« influen« the choloe of KRi when IPR(jSc is 
i* 

tl® dri118 “«ponente In the table WCDfAB, ft . 

Ottm-fit'ooefficiente In the trajectory caloula- 
****** *??*? r*öw:b®rß «» »ot normally input; 
.now*verf it 1» poialble to do ao for reeearch or 
debugging purposes. 

lower corridor limits for ballistic coefficient 
differences Ife/ft , 

^r:iïov°r ^tor» on the decay rat#,. blf in Fh0WF. 

lower corridor limits for deceleration differences, 

^cC0rrldOr H*Lt# for «locity differences, 

tower »rrldor for the first wake length 
differences, meters. 8 

tower corrlldp limits for the second wake length 
différences .liters. 8 

■IInM' 



SYMBOL FKBiSBT COI#»»' HIMKKB 

BCWL3(l”to) 0.0 

BCWRl(l-to) 0.0 

BCWB2(l-40) 0.0 

BCWR3 (1-1+() 0.0 

BETAU 0.0 

BBTA12 

BETA21 

B1ÏA22 

BEttJl 

BETA32 

HETAl+1 

BETAl+2 

BETAPL 
(1-160) 

BETAZ(l-lO) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CPCOTB 

CPCCUR 

CPCCUR 

CPCCUR 

152 

1T1 

153 

1Y2 

154 

iW*11 .¿J 

155 

174 

'CPOCJUl 

CWAKE 

Lover corridor limits for tLe third wake length 
dlfferences/meters. 

Lower corrldoralimit« for tte first w*te B03 
differences, a " or db. depodímg on 1D1L. 

lower corrldorglimits for the second wtke BOB 
differences, m ' or db. depending on !»k 

lower corridor Umits for the third wake RCS 
differences, or db. depending on IDBL. 

Sublimation rate coefficient for initial beat- 
shield material if MATLN1 is 6, ft/sec - °R. 

Sublimation rate coefficient for beatshield 
material after ZTURN if MATIH2 is 6, ft/sec - °R. 

Sublimation rate coefficient for initial 
shield material if MATi/il is 6, ft/sec 

il heat/- 
. orBETA31 

Sublimation rate coefficient for heatshield 
^ ' after ETURN if MATIA'2 is 6, ft/aec - 

Order of reaction for initial heatshield material 
if MATIfll is 6. 

Order of reaction for heatshield material after ZTURN 
if MATIH2 is 6. 

Activation temperature for initial heatshield 
materisl if 

temperei 
’ MATI1J1 is 6, °R. 

Activation temperature for heatshield material 
after ZTURN if MATLN2 is 6, °R. 

i 
Table of foalttitic coefficient inputs for reference 
R/V if IREF is 3, lb/ft2. 

Atmospheric density scale height for wake calcula- 
tlaw. The' first two values are preset to 22.0 
thousands of feet. 
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»WBI 

BîSBiil 

'JE 

B3 

B01 

m2 

K3 

mk 

c 

CAI4ÍW 
(i-ao) 

ûftK! 

CME 

CC0H 

CD0M1I 
(1-16) 

1,0 

5,81-21 

4,01!-10 

S.O 

1,0 

0,25 

0.0! 

0.0 

32.2.1652 

0.0 

1 #0 

1.01-5 

DBCBEC 

DHCSBC 

DB,CSIC 

DIICSEC 

1IMPIW 

wmm 

■IMPOT 

1 .'01-26 IMÏCSEC 

1.0 115 

MI 

19 

lie 

3963 

3549 

Settling constant ln RCSEC, b?0. 

Scaling constant in RCSÍ3C,. b^. 

Scaling conbtant in RCS8C, bg. 

Scaling constant in RO0.EC, b 
3 

Sealing constant in Pli WF, b, 

Scaling constant in FTÍWF, b, 

Scaling constant l:o EtiWF, b, 

21 

22. ’ 

23’ 

SMllag constant ln BCSEC, b^. 

.Multiplier on stagnation point heating In the nose 
blunting calculation« which can be used to simulate 
a, <i«coy having a nose cap made of a different material 
firom the main body. 

Lower bounds for constrained Items In the penalty 
equation.. 

( 2 Oravlatteml acceleration, ft/sec . 

Case nwiber. lote that 0.001 will be aided Inter¬ 
nally to the input number for each trajectory cal¬ 
culated when Mfta is 2 or 3. 

Scale factor for tranaitlon electron density and 
decay rate in the wate calculations in FMÍWF. 
This scale factor may be used as a design variable 
to roughly simulate uate-.seeding concepts. 

Lower limit* on accuracy of integrated quantities 
in the equations of motion, if the absolute value 
of the quantity being integrated is .less than or 
equal to l, the limita are equal to the Input* 
with the units listed below. If the absolute 
value Is greater than .1, the limits are equal to 
the inputs (non-dimensional) times the absolute 
value of the quantity being integrated, 

1 Velocity, ft/sec. 

2 Flight path angle, rad. 

3 time, sec. 



10 Euler angle In roll, rad. 

11 Pitch rate, rad/sec. 

12 Yev rate, rad/eec. 

13 Roll rate, rad/sec. 

* 14 Side range, ft. 

15 Thrust direction, rad. 

16 Initial weight minus weight expelled 

* by thruster, lb. 

COTAB 0.0 3383 Table oi drag coefficients which will supercede 

(1-75) the calculated drag coefficients if MAXCD is 

greater than zero. 

CHIGH 1.0E-4 3533 Upper bounds on accuracy of integrated quantities 

(1-16) in the equations of motion. See CD0WN for identi¬ 

fication of the 16 iteifes. 

CMQIN1 0.0 124 Input pitch damping coefficient for initial 

configuration if IKCMft is 1. 

CMQIN2 0.0 125 Input pitch damping coefficient for configuration 

after ZTÖHN if IKCM5 is 1. 



ISBgk .aMAÄS PTO_ 

Cii 0.i0 

aw» 
1(1-169) 

«1 0.0 

ICH» 0,0 

CP21 0.0 

CP22 0.0 

CKH0W 0.T5 

CTP(l-20) 0.0 

DATE 0.0 

DEIflCl 0.0 

CBIfiCS 0.0 

heuh -2000. 

EELRHl 0.0 

DELEfflS 0.0 

CttMOi 

PRCSIC Trmsltlon electron deositj wheia noD-lloear pro- 
¡itoetlQB tems «re conoide ret ln the turbimlent 
'wate. The Item should be left at 0.0 in this model. 

IMPÔT fcmerftl coaBtaiotB wed In the wate calcalatlons, 
The 'quantities currently toeing utilizei «re 
preset In the preset deck. 

161 Specific beat of gas for Initial tieatshieM material 
If MATIBl is 6# ;anj/li)0'B. 

Uto Bfi'Clfic teat of gas for teatsMeld imaterial after 
mm» if :m*tdi2 1» 6, hhi/ii»1 e. 

160 specific teat of solli for Initial tieatshieM material 
if MATIÄ1 is 6, Hr0/lb°R. 

179 Specific teat of solid for beatshlgld material 
after ZOTEN If MAT M2 is 6, HTU/lb R. 

TÖMPÜT Heatshleld specific heat used in the wake 
calculations, HTO/lb R. 

MM Upper bounds for constrained items in the penalty 
equation. 

127 Date, for example: 8M.68 means August il, 1968. 

I66 Heat of decomposition for initial heatshleld 
material if MATINl is 6, HPU/lb. 

185 Heat of decomposition for heatshleld material 
after ZOTEN if MATM2 is 6, BTU/lh. 

I87 Maximum integration interval (altitude) for the 
Initial integrations of the equations of motion,ft. 

159 Difference between the virgin and char density of 
the initial heatshleld material if MATM1 is 6, 
Ib/ft . 

178 Difference between the virgin and char density of the 
he at shield material after ZOTEN if MATIÜ2 is 6, 



_SjMBŒL 

DEIŒA 

DELI® 

(1-20) 

DE'LY 

UEM 

KBCH8M 

nWBWT17. 

DS» 

KÄBIi 
(11,5,4) 

DW (1-30) 

Bïl(l-30) 

M 

1111 .... iMlllllüli ..'I I li I (| ||IÍ||,!¡|I|||||||¡|.|. 

«SET CQMMOII 

1.0 P'IÉ’T 

0.01 IIMHBP 

0.001 DÉ"T 

0.0 .219 

0.0 220 

0.0 lïWif 

'0.0 im 

o.o .mcffiic 

flMtt 

0.0 «00» 

0.0 «00» 

90. mosic 

■ ... 

_«gag_ 

ISs tímate of tl» .âatenidmrjt of ti» laifi*! 1 
MRtrtJC «l n:| ir. tita Davidor rrthoâ.. If 
MO Is not aero, then Input DELTA = lie1® . a»- 
input Is for printout nwily ¡and 4m mt «ffeet tltai 
optlnisatlion prooe:as. 

ieatiihlieU thÍ¡dtatt:BB ¡¡for »«.¡h» ¡oaliottlitionB, in. 

In the Dairlii* :Methoil( 'finite ii-ffteMimoe iccremsnts : 
In the Bosenbrodk Metlioft, the initial step sises» 
Wor wse »itth. the Darttom Method, thés« terme, should 
be ¡«málter tta» the mitlBtpitei imlalin» #%ep eit» 
but large enough to obtain s meaningful gracient. 

Linear component of thrust offset in the Y direction 
in. 

Linear component of thrust offset in the Z direction 
in. 

Chemical enthalpy of the heetshield for tie ■wake 
calculations, ft2/sec . 

lower altitude limit for tabular input 
atmosphere, ft. 

Additional wate rriar cross section due to con¬ 
sideration of non-linear production tens in the 
turbuxent wate. This item should be left at 0.0 
In this model. 

Electron density as a function of normalised 
enthalpy, ratio of ablation to boundary layer air, 
and air density for 1000 PPM sodium seed for wate 
calculât!ons,6/cm. 

Input values of design variables for second perturba 
tions of comparison decoys (M0DE * 2). 

Input values of design variables for first perturba¬ 
tions of comparison decoys (M0E6 * 2). 

numerical step size used in finding the wate length, 
meters. 



SYMBOL COMMON MASKS 

EMCTBL 
¢1-12) 

■MIL 
(25,9) 

MPfllLl 

lipsiLa 

EHNOTB 
(1-10) 

IlWit 

(8,10) 

EFDSUTB 

(1-8) 

ERR 

BEABL 
(12,11) 

FAC 

FGSM 

FRftl 

FRQ2 

FBQ3 

....! HIHI II II IN Ml. 

FgSBT 

FffiSET TILS,12 

PRESET TBLS12 

0.0 167 

0.0 106 

PRESET TBLS12 

PRESET TBLS12 

PRESET TBIS12 

0.01 F0FT 

PRESET TBL512 

1.0 F0PT 

4.0 WAIffFG 

4.35E8 CWAKE 

1.3T5E9 CWAKE 

5.4E9 CWAKE 

Cone Mach number, independent variable for wake 
Mach number table, BTABL. 

Table of electron density as a function of norma1 - 
Ized enthalpy, HSTABL, and air density, RSTABL. 

Coefficient of emission for Initial heatshleld 
material If MAT1ÏÏ1 Is 6. 

Coefficient of emission for heatshleld material 
after if MATLE Is 6. 

Air density, independent variable for normal shock 
electron density, ERRTBL, lb/ftJ. 

Rormal shock electron density as function of density, 
ERNPTB, and velocity, ERKTUTB, e/cc. 

Velocity, independent variable for normal shock 

electron density table, EHNTBL, thousands of feet 
per second. 

a « IPH0C m 3 (Davidon), E.iR is the stopping tolerance 

on the transformed gradient; if IPR0C * 1 or 5 and 

LIMIT » 0, the accuracy requirement for the Fibonacci 

search in the physical units of the independent 
variables. 

Mach number as a function of cone Mach number, EMCTBL 
and cone angle THTTBL. 

If non-zero, multiplier of the identity matrix to 

establish the initial H matrix in the Davidon Method 

for each sequential solution - finding operation; if 

zero, the input HH matrix will be used instead. 

Multiplier on the maximum step size limit, f/gs, in 
the Davidon method. 

First radar frequency for wake calculations, cps. 

Second radar frequency for wake calculations, cps. 

Third radar frequency for wake calculations, cps. 



SYMBOL PRESET COMMON HMÄRKB 

Fl 

re 

o.o 

0.0 

G 32.11^ 

GAKFO 0.0 

GAMMA 

H (in col¬ 

umn l) 

1.4 

H(l-40) 0.0 

157 

176 

27 

105 

28 

CPCOT1 

HH(40,40) BLKSÍ 

trtswspi 

HHBE2 

0.0 

0.0 

156 

Heat of ablation for the initial heatshield material 

if MATLN1 le 6, imv/lb. 

Heat of ablation for the heatshield m terial after 

ZTURN if MATLN2 is 6, BTU/lb. 

Conversion factor, lb/slug. 

Initial flight path angle (Kote that this quantity 

must be input as a negative number to obtain mean¬ 

ingful results), degrees. 

Ratio of specific heats for air. 

Heading information, can be In any format which can 

be keypunched. 

Altitudes for the corridor tables and radar measure¬ 

ment errors, BCV, TCV, etc. and SV, SD, SB, etc. 

The Initial value in this table should be equal to 

Z0 and the NCPth value should be equal to ZST. 

The other (NCP-2) values must be monotonie but do 

not have to correspond In any way with the printout 

altitudes. 

Upper right triangular Input of the Initial elements 

of the Davidon H matrix if FAC is zero. Note that 

this input is modified by the Davidon process and 

that the input values are not saved. This means 

that the modified matrix is carried over to the next 

sequential solution-finding operation or to the next 

case if FAC is zero. Only the first IN rows and 

columns are used. 

Combustion ablation constant for initial heatshield 

material if MATIN 1 is 6. 

Combustion ablation constant for heatshield material 

after ZTURN if MATLN2 is 6. 

HSTABL PRESET 

(1-25) 

TBLS12 Normalized ent 

density table 

, independent variable 



SïtlBOL PBI18KC CQMNlDi KfMABEi 

m*«(i-?5) o.o 3233 

lAMffe 0 K0ca'R 

IpÉHU} 0 IXC0M 

ICWlM(8) 0' XXC0M 

1001:(3) 0 IXO0M 

IC0M(4) 1 DCC0M 

IC0M(5) 1 IXO0M 

IC0M(6) 1 XXC0M 

IC0M(7) 136 IXC0M 

Altitud* table t Indepeedent fi» ri able for either drag 
coefficients, CIH'AB, or anglt* of attack,ALPTAB, 

'depending on MHCI) and ISAM. 

Input atunonphiftre option code and Indicator for the 
BiimbeT of entrie« in the altitude table, TBATMZ. 
If IATM0Ö is aero, the 1903 standard atmosphere 
will be usad. 

Option controlling the use of the full trajectory 
calculation (0) or the use of the classic check, 
case subroutine (l). 

Wot euriwfcly used. 

Input code used in REDUCE to distinguish between the 
case« where an input quantity Is being optimised (O) 
and an output quantity Is being optimised (l). For 
example, If weight 1» to be minimized, IC0M (3) should 
be Input equal to aeroj but if probability of dis¬ 
crimination 1» to be minimizad, then IC0M(3) should 
be input equal to one, 

One 10» than the order of the first variable in the 
polyncmial la MISO. If the polynomial is to be 
|uai|B>|lo la the first 'variable, then input 1001(4) 

0» »are than the order of the second vari.ble ln 
the polynomial ln WSC. 

0» more than the order of the third variable1 In the 
polynomial ln MBC. Mote that there are 1C0M(4)* 
IC0M(5)* IO0M{6) coefficients (AC0E) required for 
the polynomial. 

0CCUR subacrlpt identifying the first variable In 
the folÿnûmiti im MXSC* 

IC0M(8) 135 0CCUR auhscrlpt identifying the second variable in 
the polynomial In MXSC. 

0GCUB suhaerlpt Identifying the third variable In 
the polynomial in MISC. 

Input option control for normal definition of 
balltitle ooeffloient». w/Cnài,. ft)J* or for the 
definition of an apparent ballistic coefficient 
including thrust, W/(%A - T/$, (1), or for the 
reciprocal of. the apparent halöstlc coefftolent, (2). 
'linee, are experimental options .and should only be 
owed cautiomly-,:'ii 

a-1»: . ' 
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SYMBOL PRESET 

ICé! 0 
(11-200) 

ÏDBL k 

IDC(1-20) 0 

IDC 0 
(21-50) 

IDM0(1-20) 0 

IM0 0 
(21-50) 

I EX 2 

lomd-ao) o 

I0DL(l-20) 0 

IKCMQ 

IM 

COMMON 

C1CCUH 

im0s 

IDN0S 

im0s 

JM0S 

I0PT 

lOEHL 

IGDHL 

IXC0M Hot currently used. 

Input code controlling the unite of tte wake radar 
crosfi section for output; if 3, RCS In decibel«j If 
4, RCS In square meters, lote that the corridors and 
standard deviation Inputs must be In compatible unitsj 

and 3 are always Input however, the Inputs SIGH.LI, 
in square meters. 

0COm subscripts identifying the terns desired in 
the penalty equation. The first entry, IDC(l), must 
be the quantity to be optimised if LKED is greater 
than zero. See Table 4, 

Mot currently used. 

0CCUR subscripts Identifying the Independent or 
design variables for the search. See Table 3. 

Not currently used. 

The exponent of the terms in the penalty equation. 

0CCUR subscripts defining the first terms In the 
general differences in subroutine MISC. A zero in 
this table will terminate the general difference 
calculations. 

0CCUR subscripts defining the second terms in the 
general differences in subroutine MISC. A zero in 
this table will terminate the general difference 
calculations. 

Option code fbr pitch damping derivative, CL. , 
calculated derivative' If 0 and input valu* f|"!j 
than 0. This code applies both befo».end''. 
ZTUHN. 

The number of design variables to be 
should be 1 for IPR0C - 1 and 2 for ] 

«I“1 t0 the numbe*- of entries HIM 
0yEGT tables. There must be at least one 
all problems where M0DE = 3 and I HEP = 2, 



SYMBOL pass® 

imiHi 

BID 

JUDE 

3) 

(64-75) 

I0P(ï6) 

IPHT 

-, 

0 

I0P(1-9O) See 
below 

I0P(1-21) 1 

I0P(77-82) 0 

I0P(83-90) 0 

COMMOi HEMAHKB 

H0COTH 

cwa;œ 

DRCÍ3EC 

CICCUR 

CICC01 

CIQCÜR 

CIOCOR 

C1CCÜI 

CICCOE 

ClÜOUl 

I0PT 

I0FC 

i— 

Option code for an Input tingle of attack for use 
with a particle trajectory (L0FT » 1). If IHAIH 
1« 0 and L0PT « 1, «ero angle of attack will be 
used. If the Input angle of attack 1» desired, 
ISAM moat equal the number of entries In the 
AIiFIAB table. Note that If IIAIPH is greater than 
aero and L0PT« 0 or 2, then the ALPTAB inputs over¬ 
ride and the rotational calculations are not 
performed. lote that MAXCD and IIAIPH must not both 
be greater than zero. 

Printout option control for wake flowfleld calcula¬ 
tions : 0*00 printout} 1, printout at every altitude 
point where wake calculations are performed. 

Printout option control for wake radar cross section 
ealculatlone: 0,no printout| 1,printout at every 
altitude point where wake radar arose section 
calculation® are 'performed. 

Option control matrix for various operations for the 
nine performance functions. The definitions are 
suamarlaed In Table 2, 

Controls for trajectory performance function®. 

Controls for wake performance functions. Some of 
these must be set to 1 if watae calculations are 
desired for the reference reentry vehicle, At 
least one must be turned on for each of the six 
performance parameters to be evaluated. 

These quantities are used Internally. No Input 
has any influence. 

Plotter option control which must be 1 at Avco and 
0 at Aerospace (See subroutine AVPLT for details). 

Controls for wake plots of the wake parameter (not 
the difference) versus altitude. 

lot used. 

Input option for future use In MV. Not currently 
used. 

Optimizer selection code: 

1 One-variable flboracci search 

I (One tocoy evaluation) 

3 Davidon Variable Metric Method for Minimization 

11-22 

* 

t 
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ÏYMBGL PRESET COMMON REMARKS 

IRAND 

IREF 

IS.EW1 

ISENS 

ISP 

ITAPE 

ITKÄST 

IWAKE 

IWPRNT 

0 

0 

1.0 

0 

0 

a 

A Rosenbrock Rotating Coordinate Method 

5 Two-variable Fibonacci search 

I0PT Daviden input for number of random starting points 

to be automatically used. This input should be 

left at 0 since the random number subroutine is 

not implimented and because the use of this option 

would conflict with the optimization technique if 
LRED is greater than zero. 

CICCUR Trajectory processing option code; 1,calculate r/v 

trajectory or other miscellaneous calculations; 

2, calculate and compare decoy trajectories or use 
classic check case functions; 3, input set of R/v 
data for comparison with decoy data. 

SENSE 

SENSE 

asa 

N0CCUR 

Davidon printout control. 

Davidson printout control for future use. 

Specific impulse of the thruster 

Option for a tape output for velocity, ballistic 

coefficient, and altitude for use as input to 

other Avco programs; 0, no tape output; 1, 
tape output. 

N0CCUR 

CHAKE 

CWAKE 

Number of entries in the thrust table, THTHO. 
Maximum value is 25. 

Number of entries in the wake-altitude table. WKALT 
Maximum value is 10. 

Printout option in WAKE subroutine^, no printout; 
1,printout at each altitude. 

MINSK 

I37 

143 

«B 

Not currently used. 

Bluntness ratio (Rr/rb) for initial configuration. 

Bluntness ratio for configuration after ZTUHN. 

Axial length for initial configuration, in. 

Axial length for configuration after ZTUHN, in. 

it for the various optimizers : 

greater than zero. The number of times 

iction will be calculated is LIMIT + 1. 

equal to zero. This input has no effect 

he accuracy requirement, ERR,will control 

number of calculations of the function. 

— "ilt ■ 



S IMBOL FRESES CQMMOI J1MEKS 

tíW 1 N0CCUR 

H*«*!1 1 CICOTH 

LHBD O 0WL 

MATIH1 1 N0CCUR 

MATLN2 1 N0CCÜR 

B» IFB0C » il* This input in not used,, 

i!. XFH0V * 3 * LIMIT Is the tnaxlmunt nuuiber of 
iterations for the Diwidon method. An iteration 
.Lb the total process of selecting a direction^ 
bracketing the minimi» in that direction,, and' 
loca,tin,g that minimum. 

I-PR0C « 4, Maxlaun number of successful steps 
allowed along any one coordinate. 

E, IPlRifc « 5 

a, IJMT greater than zero. The number of times 
i,hs function will be calculated Is (LIMIT+1 

b, LIMIT equal to zero, Thle input has no effect 
and the accuracy requirement,ERR,will control 
the number of calculations of the function 
for each variable. 

Trajectory option cole; 0, rotational trajectory; 
1, particle trajectory; 8, simplified angle of 
angle attack, trajectory; 3, input flight eondltione 
lor drag calculation; 4, input wind tunnel conditions 
for drag calculation®. 

flumoer or entries une taoxe of R/V Input 
data, TMa number muot agree with the number of 

Produced In the decoy calculation® 
by ZPH1, ZMR, ZFR2, AST, and T3T. Maximum value 
is 160, 

Maximum number of times that the factor WRF can be 
applied In the optimization process. 

Code for initial heatshield material; 

1, Teflon 
2 Mat 
3 OTWR 
4 Phenolic Nylon 
3 Carbon Phenolic 
6 Use Input material properties 

Code 'for heatshield material after ZTUKN. See 
MATIM1 Hat above for definitions, 



SYMBOL PRESET COMMON Hl» MS 

MAXCD C) 

MAX'VAL C) 

MAXWCD 0 

MEM0 0.0 

I0COTR Code for drag optiooe in the trajectory ciileulfttiooj 
0# calculate the 'drag and.do not use the drag 
input ln CÖPAB, greater than aero’,/not calculate 
the drag but use the drag input in COTAB plue 'perhaps 
the drag In WCIIMB depending on MAXWCD. if MAXCD 
le greater than zero., It must be ecpal to the 
number of entries in COTAB, Maxima value is T5. 

oan^ must not "both be greater 

10CCUR Number of entries in the TMJT table if I#1!1 is 3 
or the number of entries In the WTZ table if litre 
is 4. Maximum value is 75. 

10CCUR lumber of entries In the table for aided drag 
coefficient values, WGOTAB. If zero, no drag will 
be added. Maximum value is 75. 

129 Memo number which can be used to identify the job, 
example; 1032.4. 

» 

A 

MHEAT 0 

M0DE 3 

R0CCUR Heating and mass loss code: 
0, Aerodynamic heating only (if M0J?T » l) 
1, Heating and mass loss (if M0PT » 1) 

CICCUR Fundamental option code which allows direct access 
to certain subroutines to simulate existing Avco 
programs, 

1 Single trajectory calculations! or drag calculations 
without trajectories (simulates Avco program 2209) 

2 Comparisons of r/v and decoy performance and 
Influence coefficients, 

3 Maximum capability with optimization searches. 

M0PT 0 

MW 28.9 

MXTAB1 1 

M3ÍTAB2 1 

N0CCUR Heating and masa loss code: 
0 No heating or mass loss 
1 Test MHEAT 

117 Molecular weight of air, gram/mole. 

N0CCUR Number of entries in »ass properties, table, TABZ1. 
Maximum value is 50. 

N0CCTJR Number of entries in mass properties table, TABS. 
Maximum value is 50. 



gagoL _FMEsir oqwMoi RHWAMS 

mur o 

NC0MDV 133 
(1-50) 

icfte i 

IAMKÏ Code for alternate step «liste logic in Davi don 
method (subroutine REIADY); 
0 Select a ne« direction after an undershoot 

(normal) 
1 Double "the step siBe and continue In the same 

direction after an undershoot (alternate). 

CICCTJB 0COTR aubserlpte Identifying the design variables 
to be |»rturbed during the influence coefficient 
calculations of M0BE * 2 option. The ame sub¬ 
scripta may be entered more than once if desired. 

I0PT iomber of entries In the constraint table,. IDG. This 
Is also the number of terms In the "penalty equation. 
Maxtunum value of £0. 

HOP 

iraEC0Y 

NOTCH 

NGE0M 

1 

1 

irfriiitnn 

CICCUR 

'CIOOUl 

N0COÜR 

lumber of entries In each of the altitude, H, 
corridor and standard deviation tables, 
value -of 1+0'. 

Code controlling the perturbations for Influence 
coefficients of the M0DE ■ £ options. Niac0Y must 
be equal to 1 for all other options. 

1 l/Y or one basic decoy 
2 One perturbation of each design variable 
3 Tuo perturbation of..each design variable 

lumber of entries In the design variable table, 
NC0MDV. Maximum value of 50. 

Oeometry Input code indicating which parameters 
are being input, 

1 lose radius, base radius, and cone angle 
2 Base radius, cone .angle, and bluntnees ratio 
3 lose radius, base radius, and length 

Note that this code applies to both the initial 
eonftgtmtlan and to the configuration after'ZTURN, 
This Input must be compatible with the design 
variables listed ln IDN0 if M0DE Is. 3 or those 
Mated ln NC0MDV If 
iraBC0I is 2 or 3. 

is 2, IflEF is 2, and 

iMUlnar transpiration .factor of gas for the initial 
heatshleld 'material if MATIfll Is 6. 



IWT2 o,0 

H{Í¡3E0P o 

ÎJPA 1 

HPL0T(1-5) - 

ÏÏPL0T(1) O 

184 

N0CCUR 

CICCUR 

I0CCUR 

NPIi)T{2) O Í0CCUB 

Turbulent transpiration factor of the gaa fer the 
heatsMeld aaterial after ZTÜRI if mtue ib £t 

base6radius6 ^ nosebluritine 'Wid ^ortasing 

0 no shape change 
1 shape change (if M0PT and MHMT are 1) 

Bumber of entries in the altitude oounter table. 
NPV? f"r Plots of Performance variables versus design 
variables at fixed altitudes for MGÍDE = 2 option. 
Maximum value of l60. 

Piotter codes. These are overridden during the 

gradient calculations in subroutine PCN to reduce the 
number of plots produced. 

Code for drag coefficient plots: 

0 Mo plots 

1 CDtotalVS' Z 

CBp + \ vs. M 

% vc* z 

C vs. Z 

% 

Code for trajectory plots: 

0 no plots 

1 .BETA vs* Z 

V vs, t 

M vs, t 

tyg VS. t 

Z vs. t 

<3dyn vs* t 



' ... Il II » 1111111411 ¡Mil III H III II*.ti 

emm preset çgwg remai» 

WÎ01Ù) O 

NPL2(t(3) o 

hpi^t(5) o 

HVRINT 1 

I0CCTB 

N0CCUR 

N0CCUR 

10COÜR 

Code for pressure and heating plots: 

0 no plots 

1 Wtotal/winitlal vs ■ z 

Pg vs, t 

Is/HT0 vs. t 

'is tag 11 

% w. t 

for At 0: 
^sonic rs* 

^ TB« t 

t 

Code far envelös» angle of attack versus time 
plots: 0(no plotsj l,;plot. 

Code for a generalleed plot wMch allowo any 
'luantltír i;» the '0001® army to be siamâ at 
each printout altitude and plotted versus time, 
iote that 'the wee of this option refulres some 
understandluB of the arrangaaent and units of the 
data during the' ejeecutlon of the trajectory 
oalouiatlons. An Input of 0 indicates no plot and 
an Input of the appropriate 0CCUR subscript Indicates 
that a plot should be made. 

Printout control .for detailed trajectory data. 
0 lo detailed trajectory printout except for 

solutions and final decoys. 
1 Detailed trajectory printout for every trajectory 

HPV(l-l6o) 1 CIGOTR Index of ¡altitudes for plots of performance 'variables 
versus design variables In M0DE - 2 option. This 
Index is a list of numbers Identifying the altitudes 
at vM'Ch plots are desired 4 The ¡altitudes are 
numbered according to the order in which they are 
printed out. The initial altitude (gj is 1, the 
next printout altitude (\ * ZPR) is 2, etc, 

162 transpiration factor of solid for initial 
heatshield material if MATIR1 is 6. 

1Ô1 ' :, Laminar transpiration factor Of solid for heatshield 
material after ZTUHI if MATM2 is 6. 

«RS» ' .top, atowu u th. 
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3WB0L PHE8BT 'Ca«as 'mm» 

iSï'I 

ISK. 

'(¡Scam 
(1-4000) 

0TOCT 
(1-20) 

PID 

HIO 

0,C 

0.0 

WIHÄIST 0 

5.0 

O.oj 

0.0 

pnKi-io) 6.,6. 

pixa(i-io) 6.,6. 

,PHI3{1-1D) 6.,6. 

HMD 

PSIKET 

?aio 

PO 

QO 

I 

0.0 

0.0 

0.0 

0.0 

'0.0 

53.5 

0.0 

16,3 

182 

1 

0WL 

œocui 

.132 

'ÖMMS 

'CVWŒ 

ICWMŒ 

I#t 

223 

Il4 

109 

1,10 

'51 

,136 

Turbulent transpiration factor of solii for initial 
heatshleld material if ‘!ATLK1 1« 6. 

ftirbuleot 'tranflpI,rtt.ioin ftictor of boIM for bout**,'. 
»Meld mterlal after EBDRN if HftflK |¡| 6 

100001 Ttoietlng option cocle: 

0 no thrust 
1 thrust as a function of delta altitude 
2 thrust as a function of delta time 

Input symbol allowing input directly to the 0CCUB 
array for research or debugging purposes. 

Starting values of the design variables for IPH0C 
equal to 2,3, or 4. This defines the firat con¬ 
figuration for the search processes. Kote that the 
Fibonacci searches do not use tMs input. Units 
must be compatible with the normal Input units. 

Probability of false dismissal of the reentry vehicle 
as a decoy. Also called oL or P^. . 

Initial value of roll Euler angle, degrees, 
(see figure 4.) 

Look angle for radar of the first frequency, degrees. 

I^ok angle for radar of the second frequency, degrees, 

Look angle for radar of tbs third frequency, degrees. 

Random step size control for Davidon technique. This 
input is not used as long as IRAKD Is 0. 

First thrust offset angle (in X-Y plane, positive 
for right hand rotation), degrees (ses Figure 5) 

Initial value of yaw Euler angle, degrees. ( 
Figure 4). 

Initial angular rate in roll, rad/sec. 

Initial angular rate in pitch, rad/sec. 

Gas constant for air, ft. -lb. /11^-¾. 

Initial bane radius for the initial configuration 
inches. 
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PRESET COMMON MMAÍtXE 

HB2 

'RE 

rato 

into 

0,0 

2.09022957 63 

0,0' 136 

0.0 ITT 

Ö.öSote HMFOT 

RHÍÍW 

RKl 

II5.O 

0,0 

0,0 

NIMPOT 

135 """W pd*1 

l4l 

iamBL(l-9) PRBSra TBL812 

RM 8.1T5E5 

SB(l-iiO) 0.0 

)(1-1<0) 0.0 

Initial 'base radius for the configuration after 
ZTUHN, Inches. 

Radius of the earth, feet. 

Char density for the Initial heatshield material 
if MATUNI Is 6, lb/ft3. 

Char density for the heatshield material after 
ZTÜHM if MATINS is 6, lb/ft3. 

Sea level density for exponential atmosphere 
approximations in the wake calculations, lb/ft3. 

ftataMeld density for nahe calculations, 
lb/ft3. 

Initial nose radius for the initial configuration, 
Inches. 

Initial nose radius for the configuration immediate 1 y 
after ZOTRN, Inche®. 

Normal!Md density, independent variable for electron 
density table, MÍ», 

Beferenoe enthalpy for wake calculations, f^/sec2. 

Standard deviation of »dar error«' ftr hftlllitio 
coefficient, lh/ft2. This table of NCP value# 
corresponds to the altitude table I, 

Standard 'deviation of »dar error« for deceleration, 
g’8. This table of NCP values corresponds to the 
altitude Table H. 

OolllBlon era*« iectlon for air, angstwb«. 

Iota# level for wake length definition at fteat 
Í Oy JSSr #' 

Nolae lavel for wake length definition at second 
fre'tumtay, #, 

definition at thiM' 
f:' HP a fretUMoy, 

Initial angular w»M in rad/«ec. 

of special penalty tema in 
for research and debugging purposes 



SÏMBOL 1 RESET 

SRS(l) 

SRS (2) 

SR£ï(3) 

40.0 

40.0 

40,0 

SRS (4) 

SRS(5) 

SRS(6) 

SRS(7) 

SRS(8) 

SRB(9) 

SV(l-40) 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

0.0 

SWL1(1-4o) 0.0 

SWL2(1-4o) 0.0 

SWL3(1-4o) 0.0 

swri(i-4o) 0.0 

SWR2(l-40) 0.0 

SWR3(l-40) 0.0 

COMMON ft 'tStWCl! 

CPCCUl 

CPCCÜR 

CPCCUR 

CPCOJR 

CPCCUR 

CPCCUl 

CPCCUR 

CPCCUR 

CPCCUR 

CPCCUR 

CPCCÜR 

CPCCUR 

CPCCUR 

CPCCUR 

CPCCUR 

CPCCUR 

. 

Number of smoothed radar measurements of velocity. 

Number of smoothed radar measurements of deceleration. 

Number of smoothed radar measurements of ballistic 

coefficient. 

Number of smoothed radar measurements of wake 

length at 1st frequency. 

Number of smoothed radar measurements of wake 

at 2nd frequency. 

Number of smoothed radar measurements of wake 

ax 3rd frequency. 

Number of smoothed radar measurements of wake 

at 1st frequency. 

Number of smoothed radar measurements of wake RCS 

at 2nd frequency. 

Number of smoothed radar measurements of wake 

at 3rd frequency. 

Standard deviation of radar errors for velocity, 

ft/sec. This table of NCP values corresponds to 

the altitude table H. 

Standard deviation of radar errors for wake length 

at the first frequency, m. (See H, NCP). 

Standard deviation of radar errors for wake length 

at the second frequency, m. (See H, NCP) 

Standard deviation of radar errors for wake length 

at the third frequency, m. (See H, NCP). 

Standard deviation of radar errors for wake RCS 

at the first frequency, units depend on IDBL.(See 

H, NCP). 

(See H, 

Standard deviation of radar errors for wake RCS 

at the second frequency, units depend on IDBL. 

(See H, NCP). 

Standard deviation of radar errors for wake RCS 

at the third frequency, units depend on IDBL. 

1 

I 

i 

■MM 

1 V,. 

11-31 



S'MBQL PHE3EP COMMON BEMABKS 

TABIDO. 1,0,0.0 
(1-50) 

TABIX2 1,0,0.0 
(1-50) 

TABU (i-50) 1.0,0,0 

TAB12(l-50) 1.0,0,0 

tabi* 1500.0 

TABBH0 
(1.50) 0.0 

TABSND 0.0 
(I-SO) 

f«BKl 0-0 
(1-50) 

missa 0.0 
¢^50) 

TAUl 1-0 

TAOS 0,4 

TAU3 0.4 

TBATMZ 0,0 
(I-SO) 

T0B(l-40) 0.0 

3033 

3083 

2933 

2983 

NIMPOT 

3TT1 

3021 

3133 

3183 

CWAKE 

CWAKE 

CWAKE 

3721 

CPCCÜR 

Table of roll 'moments of^inertie, for 
Initial shape, slug - ft“-. 

Table of roll moments of inertia, for the 
configuration after ZTUKN, slug - ft . 

Table of pitch-yaw moments of inertia for 
Initial shape, slug - ft2. 

Table of pitch-yaw moments of inertia for the 
configuration after ZTUffl, slug - ft¿. 

Ablation temperature (°K) for the heatshield 
in the wake calculations. Note the difference 
in units from TW1, TWST, TINIT, etc. 

Tabular input free stream density, lb/ft3. 

Tabular input freestream speed of sound, ft/sec. 

Altitudes for mass properties tables for Initial 
shape, ft. 

Altitudes for masa properties tables for the 
configuration after ZTURN, ft. 

Pulse length for radar of first frequency, yu. sec. 

Pulse length for radar of second frequency,/* sec. 

Pulse length for radar of third frequency,/*sec. 

Table of atmosphere altitudes for use with TABRHf/S 
and TABSND. This table must be input with the lowest 
(smallest) altitude first. 

Upper corridor for differences in ballistic 
coefficient in lb/ft2. Note that the NCP values 
in this table correspond to the altitude», H. The 
sign' convention for the corridors Is a source of 
possible confusion. The difference itself is defined 
as the R/V parameter minus the decoy parameter. 
Thus a positive difference (upper side of corridor) 
laœlles that the R/V parameter Is larger than the 
decoy parameter. However, If the R/V and decoy 

■parameters were plotted, the decoy parameters would 
then be below the R/V, while on the difference plots 
the decoy data would he above the axis. The 
upper corridor Is defined as the R/V parameter 
minus the minimum allowable value for the decoy. 
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SYMBOL PRESET COMMON REMARKS 

TCL){1-4o) 0.0 

TCRIT 0.0 

TCV(I-AO) 0.0 

TCWLa(l-4o) 0.0 

TCWK(I-AO) 0.0 

TCW13(l-to) 0.0 

TCWRl(l-to) 0.0 

TCWR2(l-i+0) 0.0 

TCWR3(l-ltO) 0.0 

TEC0N 

THO 

2.0 

0.0 

THDEIJE 
(1-05) 

Tnrn-Riy. 
(1-05) 

0.0 

0.0 

CPCCUR Upper corridor for differences in deceleration, 
g's. (See TCB). 

77 Angie of attack cycle time test parameter, sec. 
Fecommended value is I.OE-5. 

CPCCUR Upper corridor for differences in velocity, ft/sec. 
(See TCB). 

CPCCUR Upper corridor for difference in wake length 
at the first frequency, meters. (See TCB). 

CPCCUR Upper corridor for differences in wake length at 
the second frequency, meters. (See TCB). 

CPCCUR Upper corridor for differences in wake length 
at the third frequency, meters. (See TCB). 

CPCCUR Upper corridor for differences in wake RCS at the 
first frequency. Units depend on IDBL (See TCB ï. 

CPCCUR Upper corridor for differences in wake RCS at the 
second frequency. Units depend on IDBL. (See TCB). 

CPCCUR Upper corridor for differences in wake RCS at the 
third frequency. Units depend on IDBL. (See TCB). 

78 Angle of attack cycle time test parameter, sec. 
Recommended value is I.OE-5. 

207 Multiplier for the thrust table which can be 
considered as a reference thrust level in pounds 
to be multipried times the non-dimensional values in 
the thrust table, THTHO, or alternatively it can 
be considered as a percentage throttling control 
to be multiplied times the thrust in pounds in the 
thrust table. 

3018 Change in time from the thrust onset time. Tyili,sec. 
This table is used only if NTHHUST Is 2. (See 
THDELZ) 

3593 Change in altitude from the thrust onset altitude, 
Z0N, ft. This table is used only if NTHHUST is 1. 
A thrust table running from a 20N at 3000000.0 ft. 
to 5OOOO.O ft. would have THDELZ(l) equal to 0.0 
for the high altitude thrust and THDELZ (ITHRST) 
equal to 250OOO.O for the low altitude thrust. 



ai'ÜMBOL P'KEBET CÍCHMDH REHA MS 

HDIAIX) O.O1 

BIETA1 0.0 

T11TA2 0.0 

THEZET 0,0 

TÍ1H0 0.0 
(1-25) 

TUIfBl PRE'SBT 
(1-11) 

113 Initial pitch Euler angle, degrees. (See Figure 4). 

13^ Cor» half angle for initial configuration, degrees, 

Ito Cone half angle for the configuration after ZTOHlf, 
degrees » 

224 Second thrust offset angle (in modified 2-1 plane, 
'positive for right hand rotation), degrees. 
(See Figure 5). 

3568 Thrust table corresponding to THDELZ or THBEIfT 
depending on MTHKÜST. The units of the table can 
be non-dimensional or pounds, opposite to the units 
chose]for THO. 

TBLB12 Cone half angle, independent variable for wake 
Mach number table, ETABL, degrees. 

TDIT 

T0FF 

TPiito 
(1- 160) 

TRAJRH 
(1-T5) 

TRAJT 
(1-75) 

TRAJV 
(1-75) 

TRAJW 
(1-75) 

TRAJZ 
(1-75) 

TPJALP 
(1-75) 

TROTH 

5OO.O 

0.0 

0*0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I32 Internal temperature of the vehicle for ablation 
calculations, °R. 

209 Tin»' for thrust termination, sec. 

208 Tin»' for thrust Initiation, sec. 

CPCCUR Table of times for the input H/v trajectory data. 
This table is not currently used In the calculations 
but it can be useful for bookkeeping purposes and 
It my be required for future modifications of the 
program. 

1644 Hose radius table for drag calculations (L0FT »3), 
inche:». This table must be input for this option in 
addition to Ml. 

13.44 Time table for KÉET ■ 3 drag calculations, sec. 
This table affects only the Integrated heating. 

1494 Velocity table for i4ft » 3 drag calculations, ft/sec, 

1569 Weight table: for L(ÄPT « 3 drag calculations, lb. 
This table must be Input for this option in addition 
tJO Ml* 

1419 Altitude table for 109 • 3 drag calculations, ft. 

Angl» of attach table for 1^5 c3i *0”0-. íLv.'J.T ß j 
degrees• 

243 Input transition altitude and option code, ft. If 
this input is greater than zero then the input altitude 
ayertíÉÜt the calculated transition altitude. 

lili« 



3ÏMB0L 

TST 

TWST 

m 

TW2 

TXCGDX 
(1-50) 

TXCGD2 
(1-50) 

TO 

TIP ( 1*^20 ) 

OPBIfflE 

WL0T 
(l-l6o) 

VO 

VOOPIf 
(l-l6o) 

WCDfAB 
(1-75) 

WŒPA1 

... MmmmKm.. ... 
' 

■* 

--- 1 .. ,. .. ., 

PHBSBT 

100.0 

500.0 

1200.0 

;i2oo.o 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

,. , 

œ»®» REMARK^ 

]23 

m 

Trajectory stopping time, seconds 

..-.. 

Effective wall temperature used in free molecule 
drag calculations, °R. 

149 

168 

Wall temperature at onset of continuum flow for 
ablation and drag calculations, °R. (See TABL). 

Wall temperature for atlatlon and drag calculations 
at ZTtTHN (cr at onset of continuum flow if lower) °R 
(See TABL). 

20,33 

2883 

Table of center of gravity/diameter for initial 
configuration. 

Table of ce ;er of gravity/diameter for configuration 
after ZTUKN. 

102 

uní 

Initial trajectory time, seconds. 

Upper limits for independent (or design) variables 
in Fibonacci searches. 

Upper altitude boundary on use of tabular input 

WQCtm 

rfititilii»¡»iiimiii ¡iiÉiiiiiiiiil1*1-'-"i-'-’."“ : rttiM.. 'ji®', 

Table of velocities for input r/v trajectory, ft/sec. 

106 

CWOUM 

Initial velocity, ft/sec. 

Table of deceleration (v/g) for input R/v trajectory 
g s. Note that the sign convention is actually for 
acceleration. Increasing velocity is positive, 

velocity is negative. 

3458 

3306 

al drag coefficient table for use in overriding 
calculated drag. 
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SïïSL 

»3P 
(x-160) 

mf 

mi 
(1,.160 

' 

WR3P 
(1-160) 

HSTAI/T 

WIMINF 
(1-75) 

WfFTfllT 
(1-T5) 

WTRINF 
(1-75) 

WTZ 
(1-75) 
wi 

W2 

0.0 

0.9 

Wilf 0.0 
(1-160) 

0.0 

0.0 

1.8E5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

XO0M(1) 3.0 

XC0M(2) 0.5 

XCflÎM(3) 0.5 

00MMDS 

C3?CC0R 

$Vl 

CPCŒR 

CPOCUR 

OPOTï 

CWAKE 

1119 

1269 

1194 

1044 

133 

139 

OTflSM 

DCCÍM 

rxc0M 

Table of wake length at third frequency for input 
b/V" trajectory, iwters. 

Factor for reducing the critical, constraint or 
Input design variable after each successful solution.- 
finding-pro cess. In order to- achieve an optimum. 

TaBLe of wate RCS at first frequency for Input R/v 
trajectory. Units must be consistant with IDBL 
Input for the decoy calculations. 

Table of wake RC8 at second, frequency for input H/v 
trajectory. Units depend on decoy IDBL. 

Table of wate RCS at second frequency for Input 
r/v trajectory.. Units depend on decoy IDBL. 

altitude' for wake calculations, ft. 

Mach, nwtbar table for iJPT « 4 drag calculations. 

Total preseure table for WÄFT ■ 4 drag calculations, 
Ib/ft®, 

Reynold'b number per Inch table for lílPT « 4 drag 
calculations, 1.0/1». 

Altitud»' table for L0PT • 4 inputs, ft-,. 

Initial total weight for the Initial configuration, lb, 

Total weight of the configuration taaedlately after 
ZfflW, lb. 

Multiplier 0» ¡step- el»t after a successful step 
in ,Hesenbroek procedure., 

MulticarÖtepitud^,on step sise after an unsuccessful 
step in Rosenbrock procedure. 

Multiplier times the total successful steps during 
a stage to obtain the initial step size for the next 
stage. 
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XC0M(4) 

XCÍÍMC5) 

0.01 

0.5 

ÏXC0M 

ixcssSm 

X0«jM(6) 1.01-4 IXC0M 

XOStR(T) 

XCd>M(8) 

(9-200) 

XtttáBt 
p^l; 

XI|W 

1.0 

1.0 

«É 

IXCtll 

10T 

2.3T 

■ 'V: : j:1 . 
(I W WUHWNMNIMHNHNrNil W« I lUWHMIHliili+idi#IlhnllWII l|l|l|WihWl!>l| M ll 

'lillp] 

■ «1 

The value of the rarefaction parame 
the upper boundary of the ffiring re, 
free molecule and strong interaction 

11-37 

One of the Rosenbrock stopping requirements. 
The function magnitudes of the last two s 
within XC{fcl(4) times the third from last 
In order to stop. 

One of the Rosenbrock stopping requirements. _ 
ratio of difference between the last and next to 
last function to the difference between the third 
from last and second from last function must be less 
than XCíÍM(5) in order to stop, 

A step will be called a success in • , - -,1- ■■ ■■ o --, 
process if the function is less than or equal to 
(1. + XC0M(6)) times the previous value of the 
function. Note that this definition allows the 
process to become unstable on constant or very flat 
functions if X0jfe(6) is positive. 

The value for the r/v bare body radar cross section 
for comparison with the decoy cross section calcu¬ 
lated from the polynomial with coefficients AC0E. 

Multiplier on the result of the polynomial with 
coefficients AC0E. 

Not currently used. 

Normalized air density. Independent variable for 
electron density table LTABL. 

The value of the interaction parameter defining the 
lower boundary of the fairing region between strong 
interaction and continuum flow regimes. 

Initial range, ft. 

The value of the interaction 
the upper boundary of the faj 
str mg interaction and conf 

Tne value of the rarefaction parame. 
lower boundary of the fairing region 
free molecule and strong Interaction 
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smm PRESET COMMON lamms 

DBCSEC Two-body overdenae length in wake radar cross section 
calculations. This Input should be left at 0.0 in 
this model, 

.DBCSEC Station where linear production terns first dominate 
the non-linear production terns in the wake radar 
croe« section calculations. This input should 'be 
left at 0,0 In this model. 

IOTABL PRESET IRIB12 lormaliaed enthalpy table, Independent variable 
for electron density table, OTABL. 

-l.GEJj 120 Altitude at which printout altitude changes, ft. ZBAB, 

*lote that there must not be more than l60 printout 
altitudes, 

ZDTABL PRESET 
(1-11) 

PRESET Î8SS12 Ablation to boundary layer air mais flow ratio table. 
Independent variable for electron density table, DTABL. 

°*9 93 Accommodation Coefficient 

8,0111 DRCSEC Sea level collision frequency for wake calculations, 
CPS. 

206 Altitude of thrust termination if NTHKUST is 1. 

0*0 205 Altitud» of thrust Initiation if NTHROOT Is 2. 

0*0' CPCCUR Altitude table for the Input R/v trajectory data. 

ZETA 

ZNUS 

Z0FF 0.0 

zdu 0.0 

ZPL^l' 0.0 
(1-160) These altltudea must correspond to the decoy printout 

altitudes defined by ZPR1, ZBAR, ZPRZ, ZO, and ZST. 

Initial printout altitude increment, ft. Note that 
there must not be more than l6o printout altitudes. 

Printout altitude increment after ZBAB, ft. Note 
that there must not he more than 1Ê0 printout altitudes 

Trajectory stopping altitude, ft. Note that the pro¬ 
gram stops all processing if the Mach number goes 

:h 5 before the vehicle reaches the altitude 
.so see H.) 



SIMBOL preset cqmmom HEMAIKS 

ZTURN -1.0 

zo 0.0 

Altitude at which a discontinuous change In the 

vehicle’s configuration and/or weight and/or material 

Is to be made, ft. The new configuration after 

ZTURN must be completely defined by the input. 

Changes of heatshield material at 2TÜHN may not be 

compatible with the wake calculations. The tests 

for the ZTURN operation are only made at printout 

events, thus small changes in ZTURN do not produce 

continuous results. A negative ZTURN indicates 

that no discontinuous shape change « to take place. 

The screening subroutine (SCREEN) i 1res that 
ZTURN not be less than -10.0. 

Initial altitude, feet. It is intended that the 

trajectories by initiated et 3000000.0 feet or 

above. Trajectories starting below this altitude 
may have numerical difficulties. 
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^•*0 Deic^l-ptlon of the Input Sheets 

The 20 different input sheets which have been prepared for this program 

are inclnded In Appendix 1, Certain infrequently used input symbols (Table 5) 

do not appear on these sheet«. A typical memo will contain more than one 

copy of «ome Inputs and no copies of others. The selection of the input 

sheet« depend« on the options being used. The symbol;! on a given sheet 

tend to he In groups corresponding to a particular option. 

The first input sheet of Appendix 1 is associated with the selection 

of the search technique, definition of the design variable«, and definition 

of the penalty function. Control data for the search techniques are also 

included. This sheet contains the primary inputs required to operate the 

classic check cases. 

The second Input sheet contains additional control data for the 

Davidon search technique on the top half and input data for the functions 

In Subroutine MISC on the botton half. 

The third input sheet contains the corridor tables, standard deviation 

tables, and oontrol codes for the processing of the trajectory performance 

data and the first wake length performance data. 

The fourth i: put sheet contains similar input provisions for the remaining 

wake performance data. 

ie fifth input sheet is associated with the inputs required for the 

Both the inputs for the wake flow field and the wake 

ehpet. When this Input sheet is Used for 

be sure that some I0P codes for ■ val«» caleula ^ 

la 
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The sixth input sheet contains the trajectory initial conditions, stop- 

ping parameters, and printout controls. 

The seventh input sheet provides for the definition of the vehicle and 

the analysis options desired. 

The eighth input sheet contains the trajectory plotting controls, the 

tape output control, and the trajectory printout control, along with 

physical constants used in the tr-wtory calculations. 

The ninth input sheet providee for the input of the reentry vehicle 

performance data for comparison with decoys in some later case, 

are associated with the option where M0DE is equal to 2 or 3 and ISEP is 

equal to 3. The use of this option involves the risk that the «entry 

vehicle data and the decoy data a« being produced from different models and 

that the apparent differences in performance may really be differences in 

prediction techniques. Bote that the altitudes in the ZPI*T table must 

correspond to the decoy printout altitudes in the fbllowing cases. Ho 

interpolations are performed on this input data. Only the performance 

quantities to be compared with the decoy data are required to be input 

with the altitude table. 

The tenth input sheet is associated with the influence coefficient 

calculations of the M0DE « 2 option. This input sheet typically defines the 

third case of a memo where the first case is a reference reentry 

IHEF » 1, the second case is a basic decoy, IHEF ■ 2 and 

thir s. case provides for perturbations of the specified dns 

the harte dee., to obtrta the pertlrt derleetlve. of the pe 

rtth respect to the deign eertahhe,. 

illume 
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ïh* elswDth. tafttt »\mt alio«* for the oelaulated 4r»,g tj be «upeníedsd, 

by an l:rip,t 4:r«,| table,, end,/or a Howe for an added Incremant of drag; to be 

•ttisd to either the ¡»Ictilatted or input drag* 

The tiiilftb. input theet provldea for thruat a,a a function o!" oitlier ti» 

lifter Initiation or tl» utonotuta '«lue of tbs altitude change after initiation, 

ttamt 1« provided au * multiplia r# «0, tlmee an input table,, THÜCH0. 

Th« thirteenth Input sheet allow mi angle of attack Mitory to be input 

ter uae with particle trajectorlea no that the angle of attack effects on 

the drag eaa be included approxlxr tely. 

Th* fourteenth Input sheet is for use in providing new heataMeld »terlal 

•btet'ïOB propirtles. 

B* fifteenth Ihpt sheet alio»« an input atmosphere table to override' 

the 1962 Standard Atmosphere between the specified altitudes. Exponential 

interpolation Is used for the density table. Note the restrictions on the 

order of the Inputs in the tables. 

The sixteenth input sheet allow« the preset accuracy controls for the 

ctor-corrector integration subroutine to be modified. The smoothness 

continuity of the penalty function as well as some aspects of the running 

iener.d on these narameters. 

aocse«« to the drag 

calculations for free-atream conditions defined in tenas of wind tunnel para- 

. This optica Is not used In conjunction with trajectory or optimize- 

fRTfmlifl I;!: 
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Th» mã twentieth Input provia» similar •««« to th» 

drag caloulatlona for fr»»itr»«ii conditions áBfimi In tarm of flight p«;ra- 

mrttr«, This option ic not t»»4 la oonjimction with trajtctorjr or optialaa- 

tion caloulation*, tote that this option ahotiM not be canfhnei with the 

IMF « 3 "trajectory input options” on the ninth Input sheet, 

ifcÉi 
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1,,0 nuicrlptlop of aaiigle. 

The simple protolanw eonslst of elght caa«o llluotratliig a nm'ber of 

different option* and eapahilltles of the program. The flret three cajeo 

demoootrat« the primary operations of evaluating a reference reentry vehicle's 

'perfoiuance, optlmlalng a decoy configuration, and evaluating a single decoy's 

perforwance, The laat five cáseo demonstrate the use of classic check cases 

to- provide inexpensive tests of the correctness of the program.- The input 

ibeete for these eight check cases are Included In Appendix 2, 

Ttoa first three Input sheets define the first case which Is the evaluation, 

of a »entry vehicle's trajectory and wake characteristics. The first Input 

sheet provides- for Identification data and for the definition of the Initial 

and ft»»!'trajectory conditions. The printout code is set to *ero to delete 

the detailed trajectory output. 

The second input sheet defines the weight and geometry of the reentry 

vehicle along with the heatshield material and analysis options. 

third input sheet provides the Inputs necessary to control the wake 

ins for the reentry vehicle. Mote that the I0P codes numbered 

! set equal to one to Indicate that the wake length and wake RCS 

at the first frequency are to he calculated* This indirect means Ls squired 

In order to get the wake calculations executed for the reentry vehicle. This 

completes the required inputs for the reentry vehicle. A "transfer card" 

having a "1" in the first column is inserted at the end of each case to 

indicate that the program should stop reading input cards and begin to execute 

the calculations. 
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The second case, consisting of input sheets k through 7, provides an 

fc.aattp,!« of a .decoy optlndaatloß prolalem, TMi protal«« :tnoltti*¡i wwiuits fro« 

all the AOTECH IV tasks, The problea 1# to dtttwln* tte llglrtahrt weight 

decoy (and its corresponding hase radius and length) which Is within three 

specified corridor® and 1b compatible with four geometric oomatraiats. ft» 

probability of discrimination baaed on specified radar »aoumnent errors. 
F 

number of Bsaples, and probability of false dismissal Is to be calculated 

and printed out. Por this example,, the minimum weight Is to be detemined 

within 20 percent, 

The fourth input sheet identifies, the beginning of Case 2,0 and specif lea 

that the Bosenbrock Rotating Coordinate Optimiser is to be used. The base 

radius and length are Identified as the design variable» with starting values 

of 2.5 and 20.Ö Inches reapectlvely. The first entry In the constraint 

table identifies the quantity to ‘be minimised. The lower and upper bounds 

are set so that there will be no contribution to the penalty «.quation. 

Sine* It 1» welghtj which la an Input quantity, the code IC|ÄM(3) la left 

at lero. The next, three oonatralata are the corridor ftawtlwis« These haw 

multipliers to reduce the «nmerlcal values of the 

corridor fwwtlon to reasonable leveis,. Geemetrla constrainta on th# hast 

radius, length, cone angle, and bluatness ratio am specified in the next 

four entries In the constraint table. The last two entries provide for the 

'difference in the means" and the probability of discrimination to be printed 

out; however, they will not contribute to the value of the penalty function 

because their multipliers (AMUI/T) are set to zero. This illustrates the u* 

of one of the more subtle output controls. Note that this sheet controls the 

TT-AS J. A***f J 



Oftittlwri «si ti» penalty ttinetioïi eq^ttlori but doeo not control the actual 

oalottlitlMW In the trajectory, obaarvablea, an«! effectlveneea wubroutines. 

'The option* wA required Input data, for these calculation* nuat be input to 

proteo« the quantities lupllad on this a heat• There 1b no autonatlc connection 

between the penalty function equation and the actual calculations in the 

function evaluator » 

The fifth sheet provides for the trajectory program to work with base 

radius and length {MOE0M ■ 3) and Includes the Input weight and nose radius 

for the decoy. This weight number will be changed In the program during 

the optimisation process. The decoys have the same initial and final condi¬ 

tion* and heatihleld mat«!,rial as the reentry vehicle, so no other inputs are 

required. Iota that the printout intervals muet he the same for the reentry 

vehicle und decoy, thus they are not input again for the decoy. The wake 

calculation* are -to he under the «ame groundrules, oo the wake input data are 

not repeated. 

The ifartfe Mid Beventh input »heet* define the »umber of entrie» in the 

illill beto» (teed, the corridor« and radar error», the number of radar 

sample*, the probability of false dismissal and the option code* which provide 

for the appropriate effectiveness integrals and corridor integrals to be 

calculated. The number of smoothed radar samples of the wake SRS (4) and 

ffl» (7), art actually equivalent to a value of 0.391 since the effectiveness 

function 1» only calculated over a 90000 feet interval (i6ok to TQK)wtille the 

altitude différence in the «ffeotivea»«» equation» is 230000 feet (BOOK to 7QK). 

TMi ocmpletti the Input» required to define a reference reentry vehicle and 

jf alnisam weight decoy. The remaining input sheet» illustrate other feature» 

of the program. 
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The eighth input sheet provides for the evaluation and comparison of a 

single decoy with the reference reentry vehicle. This case is set up to 

evaluate and plot the data corresponding to the 20.hit pound decoy determined 

In ease 2.0. 

The ninth Input sheet (Case k.O) Illustrates the inputs for a classic 

check case using the Kosenbrock Method on a quadratic function of two variables. 

The tenth input sheet (Caae 5.0) Illustrates the Inputs for the »mm 

problem using the Davldoo. method, This problem la Initiated with FAC »ipaÆ 

to 1.0 so the input sheet for the It! matrix Is not required. 

The eleventh input sheet (Case 6.0) shows a two-variable Fibonacci search 

of the same function between the limits of +10.0 for each variable. 

The twelfth input sheet (Case 7.0) provides a constrained check case 

where the objective is to determine the smallest value of the second design 

variable which is compatible with the value of the function being between 0.0 

and 1.1. 

The thirteenth input shiet (Case 8.0) provides a check case for the one- 

variaule Fibonacci optimizer. The second design variable is set equal to 1.0 

and the first design variable is varied to locate the minimum of the function. 

A listing of the input cards is shown at the end of Appendix 2 in 

order to illustrate the actual input formats. Note the transfer cards which 

are .t the end of e.ch cue. The final "END OF JOB" crd and the elneh- 

asterisk card indicate that there are no 
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Ilthla. » aft®«, If th« ««e Input Bpibol :1a tt»#d mo» thima one»,, th« laut 

Impit 'Will Im »«i. If «i ittampt le »aide to impit a ijmbol wkleb Is not 

contained in th» Hot of Input symbole for thin progim, th»' run will I» 

temlmtid lnwsdlately « 
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6*0 Deecrl^tlon, of the Oatpat 
t 

The primary printed output from the ««anple probto* Is reproduoed in 

Appendix 3. The output from cases 1 and 3 through 8 are reproduced in, their 

entirety and the output from case 2 has been edited to show the beginning of 

the search,, the optimum, and the end of the search. The plots produced by 

these sample problems are reproduced In Appendix k. These outwits correspond 

exactly to the Inputs described In Section 3,0 anc Appendix 2. 

The sample problems «ere executed at the Ayw Computer Center using an 

IBM 360/65 computer and a SC-teO plotter. The first twelve pages are pro¬ 

duced by the system to show the control cards and the memory map for the program. 

I ot® tlM&se utilize the Aveo plotter package which contains a large 

number of subroutines. When other plotter packages are used, such as the 

Aerospace PHT package, the Hit of subroutines marked with asterisks will 

change considerably. 

6.1 Trajectory Printout 

The preset input data 1» shown on th» next 3 pages along with the 

Input data for Case 1,0, The heading card. Identifying the case t* on 

the next page. This is followed by the main output from the first case. 

This consists of the case, date, memo, and program numbers (where the 

case number har been incremented by 0,001), a title identifying this 

output as that of a reference reentry vehicle, a description of the vehicle 

design parameters, and a summary table of the trajectory and wake calculations. 

The code, IP, at the end of the design variables ia an output of the 

trajectory calculations. If LP la 6, the calculations have failed to run 

to completion. The subroutine AIMkFK uses this code to indicate the manner 

in which the integration process concluded. All values except 6 are considered 
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iBormal» The result» of the -wake calculation» »re presentad for the 

radar cross section (WAKE Si) and the '«ale length (WAKE LI) at the 

ft rat frequency. The wake calculations were started at l6tXXK) feet altlu 

tude, thus the values printed out above that altitude are artificial. 

The Inputs for case 2.0 are shown on the next page. This, is 

followed by the title Information on the next page. The title "Case 2.001" 

Identifies the initial decoy in the search for a minimum weight decoy 

within the stated constraints. The initial decoy weighs tO.O pounds, 

has a Ö.1Ö inch nose radius, a 2.5 inch base radius, and a 20. inch 

length, as was requested on the input sheet. The trajectory and 

wake calculations are shown below the design variable information in 

the same format as the reentry vehicle. The second page of case 2.001 
shows a number of values of diagnostic infc*nation. The corridor 

integral for velocity is I.5 x 107 ft2/ »ec and the decoy 

left the velocity corridor at II3269. feet altitude. The effectiveness 

integral for velocity is 6.7xl05. The printout showing the two wake 

integrals to be 0.0 indicates that this decoy is within both 

The printout starting with "MTSC'shows the results 

the calculations in Subroutine KISC. Since the discontinuous 

shape change option, ¡SPURN, is not being used, those para—ters which 

were designed for comparing the vehicle before and after shape change are 

not of interest. The average density of the vehicle, Wl/Vl, might be 

of interest if internal packaging problems are anticipated. 

The table starting with IZ is or particular interest since it 

Bunm&rizeB the constraints and oro vide a a means for identifying those 

constraints which are active and those which $m mot aotlw. The 



iisiis 
--- ., ..«wt 

numbers, lower bouru’s, ana upper bounds are taken directly from the 

inputs I DC, CAL0W, and CTP. The values listed under 0CCUR(IZ) are the 

actual values of the Quantities being constrained. Each of the 

terns in the penalty equation are listed under ’’PENALTY“. In this 

case, the decoy meets all the requirements except for the velocity 

corridor. The penalty term for being out of the 'velocity corridor is 

2.36xlo9, The probability of discrimination Is 0.3*519 as shown at the 

bottom of the 0CCUe(lZ) list. The line beginning "*EEV*” contains 

the total of the penalty terms, called F, and the values of the 

active design variables, called" X. This is the information which allows 

the search to proceed. The function evaluator has been given the two 

design variables and it has determined the value of the function to be 

a,36xl09, The remaining output is diagnostic data from subroutine 

R0SBRK which indicates that the first trial of the first design variable 

of the zeroth stage has not yet lead to a successful step and the value 

of the function is U. Here, the 2.36 x 109 is too large for the programmed 

format and', asterisks are substituted. The first values labeled P(l) are 

the current design variables, the values labeled rp(l) are the changes 

to these variables to obtain the design variables for the next trial 

which are printed out under the label P(l). The quantity E(N) is the 

current step size in the rotated coordinate system. This output indicates 

that the next decoy will have a base radius of 2.6 inches with a 20 inch 

length. 

This decoy is evaluated in Case 2.002.It is found that it bis a penalty 

function value of I.98 x 109 which is an improvement over the previous 

2.36XIO9. The next decoy will have a base radius of 2.9 inches, which 

has a penalty of 9-l6xl08 as shown in Case 2.003. Case 2.001* shows 
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centlaiiod ■imfrovewent with Inowtaalng t»ae radius; towevisr, in case 2,005 

tb® bâta radius tafl b®en iubiIb too larg®, Por case 2.006 this base radius 

1# sat back to the bast value so far (3.8 Incisas used in Case 2,004) and. 

the length 1# increased to 21 inches * This ctmtolnation of base radius 

and length produces a decoy which meets every one of the constraints. 

The value of the function is zero. 

The detailed printout for this decoy (Case 2.007) has been edited 

from, Appendix 3 along with Cases 2,008 through 2.025» After case 2.00T 

this factor WBF » 0,8 is applied to the weight and another search is 

oondncted to 'determine If there 1» son» combination of base radius 

and length which will allow a 32-0 pound decoy (0.8 x 40.0) to meet 

all the constraints. The search started with the base radius of 3-8 inches 

and tte length of 21 inches; however, this decoy was out of the velocity 

corridor. In case 2.013, a 32 pound decoy with a base radius of 3»6 

inches was found to be acceptable. Case 2.014 

printout for this decoy. 

dw, 
d to 25.6 pounds (0.8 x 32) and the search was 

until a solution was found at a base radius of 3*2 inches and 

a length of 23 inches in case 2.025» The detailed output for this decoy 

was produced in case 2.026 which is included in Appendix 3. 

The details of the trajectory, drag, configuration, pressure, heating, 

lu^af loi*, data pw pwnridad for each printout altitude. The'definitions 

are provided in Table 6, The •wmiary data are pro- 

end oí' ¡I detalle* printout, It will be shown later that 

th. wtBlwm «elíM a*™, («tutu a*) »hl<* mttk .11 O# 
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The weight 1b reduoed. to 16.38 poaad# <wd «et'tor ¡••treh %# oo»i»et#4 

for an aoeeptablfl decoy at this wight starting with tin bMt mMm of 

3.2 Indies and a length of 23 Inch»« in cane 2,02?. A total Of |0 

combinations of base radlua and length wore evaluated at the 16.38 

pound weight without finding a solution. Caaes 2.088 through 2.055 

not Included, in Appendix 3* T*» R#SBM: stopping criteria were »at after 
* 

the 30th'trial (case 2,056) which indicates that a mininat of the ftjnctloh 

has been found and that there is no aoceptáble solution at thi« weight. 

If there are queotlom regarding the possibility of »ultlmodel funetlon*, 

It would be advisable to execute another problem to determine If other 

starting points might lead to a solution at this wel#t. The luwmarjr table 

at the end of case 8.056 Indicates that the only active penalty te» la 

the wake length. If the requlrementB on this performance function 

(corridor) were relaxed sufficiently then, this decoy would, beco»» a 

solution. However, for the etated. problem, there Is no solution at 16,36 

pounds weight. The ref»» the lightest acceptable decoy (üthl» Í01Q 

Is the 20.½ pound deooy of case 2,066. This decoy Is therefore the 

optimum. 

If it we» desl»d to obtain the optimum mo» accurately, another 

problem could be executed starting with the 20.½ pound solution and 

utilising a reduction factor, WBf, of perhaps O.» or 0.95. 

It Is Interesting to note that four solutlon-flndlmg problem« 

(1«, 36, 25.6, and 60.½ lbs) were 'conducted In 26 oasti uhll| tt took 

30 case» tO' prove that the« en» no solution at 16,36 pound»* Oomp^f^eohn 

of this type have discouraged the use of more conventional root-finding 

methods in Subroutine 



In general, no manual data reduction is required since the detailed 

trajectory output is provided for the optimum decoy (case 2.026 in this 

problem). Because of the expected length of case 2, the plotter was 

not utilized. The next case Illustrates how a single given decoy 

might be evaluated end how plots are produced. The decoy utilized in 

case 3,0 iß the same as the one In case 2.026. Mote that in general 

one would not have foreknowledge of the results of case 2.0 when deter¬ 

mining the inputs for case 3.O; however, case 2.0 had been run previously 

in checkout and the solution was known. 

Case 3,0' provides a summary output for a single decoy. In addition 

to the trajectory and wake output, the tables for the differences and 

corridors are also printed out for each corridor parameter. The plots 

produced "by this case are shown in Appendix 

6,2 Plotter Output 

The first frame in Appendix k is an Identification frame produced 

only at Avco. The total drag coefficient, C^, versus altitude Is shown 

in Frame 2 while the pressure and base drag coefficient, skin friction 

coefficient and induced drag coefficient are shown In Frames 3» 

and 5, respectively. The ballistic coefficient is shown as a function 

of altitude in Frame Í while the velocity, Mach number, deceleration, 

altitude, and dynamic pressure are shown ae functions of time In Frames 

7-11 respectively. The total decoy weight as a fraction of the initial 

weight Is shown versus altitude in Frame 12. Frames 13-21 contain time 

historie« of data related to the aerodyiMimlc heating. Frame I3 la 

the stagnation pressure in atmospheres, while Frame is the normalized 

stagnation enthalpy. Fr«ß 15-10 are the heating rates at the stagnation 
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point, sonic point, station 7, and station 8, respectively. Frames 19-21 

show the pressures normalized by stagnation pressure for the tangent 

point, station 7, and station 8 respectively. The wake length in 

meters is shown in Frame 22 and the wake radar cross section In decibels 

in Frame 2,3* The velocity corridors and the differences between the 

reentry 1..1¾ are shown in Frame 2k. In this case the decoy is 

slower than the reentry vehicle throughout the trajectory. The com dors 

for the wake length are shown in Prime 25 and for wake RCS in Frame 26, 

The "END OF JOB" shown in Frame tf is produced at Avco to separate jobs 

and to positively indicate that all plots written on the tape have been 

plotted by the plotter. 

6.3 Classic Check Case Printout 

Cases 4 through 8 illustrate Inexpensive check cases used to verify 

the operation of the four search methods and the technique of reducing 

a parameter to obtain an optimum. Selected portions of the output 

from these cases have been manually plotted in Figures 6-10. 

Case 4.0 illustrates the operation of the Soaenbrook Method in 

an unconstrained optimization mode. A total of 35 trials organized 

in 4 stages (coordinate systems) are required to obtain the optimum 

and meet the stopping criteria. Eleven selected trials are shown in 

Figure' 6 to illustrate the coordinate rotations and general pattern of 

the trials. The locations of the 35 trials are labeled "X" in the print¬ 

out. 

Case 5*0 contains the Davidon solution for the same problem. The 

locations of the trials are shown in Figure 7. At each of the points 

labeled In the figure, three evaluations of the function, aire performed ' 



In order to evaluate the gradient at each point, The coordinate a 

are labeled "X" In the printout and the gradient is labeled "C". 

A total of 16 trials are performed. This illustrates the efficiency 

of the Davidon method, on quadratic functions. 

Case 6.0 contains the two-variable Fibonacci solution for the same 

function -where the search Is conducted between values of the independent 

variables of +10,0. Twelve points are used for each variable for a 

"total of 144 evaluations of the function plus 1 evaluation for final 

printout. Six of the locations are shown for each variable in Figure 8. 

The points labeled 1-5 show the technique of fixing the value of X,;i while 

finding the beet value of X^„ Next, the value of X2 Is changed and the 

points 13-17 are evaluated. This process is continued until the interval 

of uncertainty around the optimum has been reduced to the amount implied 

by the use of 12 points. The final {1.45th) printout le the best of the 

previous 1.44 trials. Note that the last of the group of 12 trials 

(or the last of the 1,44) is not necessarily the optimum. 

Case T.O contains a rather long check case somewhat analogous to 

the problem solved in Case 2.0. The problem here is to find the minimum 

value of Xg and the cor"e»ponding value of X-j_ which 1b within the constraint 

of the function being not greater than 1.1. The Boseubrock Method is used 

to vary both and until an acceptable value of the function 1b obtained. 

The conatraint on Xg is tightened and the search Is repeated. This 

proceae ia illustrated In .Figure 9 where the conatrainta are labeled "C^'. 

In the printout, the current value of the constraint 1b the first value 

under the label "UPPER BOUND". Tb® trial counter, «RIA, starts over 

for each, new vllue of the constraint and the coordinate system retumu 

to a system parallel to the initial one. The best values of and :¾ 
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SO far are uoed to restart the search, After it; is shown that there is 

no acceptable ... with a constraint of 0,4519, the optimum can be 

identified as the lust successful solution which oecured when XI - 1,721, 

(md ^ " °*502* Thc ralue of the function at this point ..is 1.099. 

The theoretloal optimmi ::la at (l.'TOO, 0.500) with a function value of 

1.1.00. This is considered to be good agreement. 

Case 8.0 illustrates the one-variable Fibonacci search using 12 points, 

The locations of the first, 5 points are shown in Figure 10. 'Note that 

X;;? has been set to 1.0 and that the search in for the beet value of Xj 

between the limits +10.0. 

The lest case ie followed by the "END OP JOB" card and two pages 

of systems output. The running time of these 8 cases plus the time 

required to load in the program was 19,25 minutes on the IBM 
35 

Ub" ov*.1.techniques. The corresponding time for the IBM: 360/75 

without overlay was 11.I5 minutes using the binary program on magnetic 

tape. Slightly shorter time will be expected when using the binary 

program from the disk. The major part of the running time is used by 

Case 2.0 which my be bypassed by removing the transfer card Immediately 

before the card punched "case 3.0". This provides a shorter check 

series requiring 5.2 minutes on the IBM 360/65 with overlay. Each 

trajectory is averaging about I3 seconds running time on the 360/65, 

Changes in the printout intervals or the number of performance par,«tere 

will change this number. Roughly 3 minutes are required to load the pro¬ 

gram into the core. 
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TABLE I 

SUMMARY OF SCREENING LIMITS 

Item Conditions Lowr Limit Páremeter IJ'ppfiir Llml't 

1 0.0 

2 If ZTU'BM >0.0 0.0 

3 0.0 

4 If Z.TUBW>0.0 0.0 

5 3.0 

6 If ZTOHHfQ.G 3.0 

T 4.0 

8 If ZTUTFffl'>0.0 4,0 

9 -10.0 

10 If ZTÜHN>0.0 0,0 

11 if ifrarosT é o o.o 

12 If NTHKUST - 1 S0FF 

13 If NTH RUST - 2 TO 

14 If NTHIuST • 1 SST 

15 If iTHHÖST - 2 T0H 
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T0FF 
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0.6 
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l6fi .0 
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20 
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Table 3 Design Variables ami Design Variable Constraints 

0COUR 
Code Ho, 

133 
134 
133 
136 
137 
138 
139 
UK) 
141 
ite 
143 
144 
145 
205 
206 
207 
208 
209 

3233-3307 
3308-3382 
3383-3457 
3458-3532 
3568-3592 
3593-3617 
3618-3642 
3963 

Item 

W1 
THETA1 
HW1 
RBI 
LAWDAl 
LAI, 
W? 
B'EPAÍl 
iwá 
RB2 
ÏAMDA2 
LA2 
ZTIJIíN (Do not use) 
I50N 
Z0FP 
THO 
T0M 
T0ÎT 
ISP 
HTAB(l-75) 
WHTAB(1-7 5) 
COTAB (1-75) 
WCOTAB(l-75) 
TBTH0(l-25) 
THDELZ(l-25) 
THDELT(1-2S) 
CC0H 
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Iteliiited Oiyblon 

»OE0M 
HGE0M 

MGE0M 
NGE0M 
ZTUBN 
MQE0M, ZT0WÍ 
HGË0M, ZTUiffi 
Z.TÜRN 
HGE0M, ZTUOT 
HGE0H, ZTUHÏ 

WT1IBUST 
NTHRUST 
NTHRDST 
HTHHJST 
HTHRUST 
NTHRUST 
HAXCD 
MAXWC1) 
MAXCD 
MAXWCD 
NTHRUST, ITHRST 
NTKRÜST, ITHRST 
m’HRUST, ITHIET 
I0P(22-63) 



t* 

t'ÈM.j:» Storoge Locurtlorte fo;r Special Fhnctilonn 

¡«-I i ted 
' ,,H!e Ko . Opt Lon Item. 

3 Ol 
3*0 
3:«j 
3 ut 
y30‘, 
yxh 
i OY 
v-Oo 
j'»- 
3910 
3011 
3V>J 
3‘1, 
V'l.'i 

3'M 
.-. -1(. 

3017 

3918 

3919 

3900 

3St’l 
3S*=2. 
39SO+I 
39^0 
39^1 

39^2 

3943 

3949 
3996 
39V1 

39½ 

39^9 

3950 

3931 

39:32 

3953 

ZTURN 
ZWRH 
ZÏURH 
Z/IITHH 
zTuiro 
ZTU'HN 
ZTUM 
ZTUKW 
ZWIRN 
ZTUKN 
ZTÔÏ»I 
ZTIJRIN 

101(7) 
I0P(8) 
10P(9) 

I0P (7) 

I0P (8) 

I0P (9) 

I®DU, XGDL 
IGDH, IGDL 
IGDII, IGDL 
IGDH, IGDL 
I# (3^), I DHL 

I0P(35)., IDBI, 

I0P(36), IDEL 

101(37) 
I0P(38) 
101(59) 

I0P(3JO 

I0P(35) 

I0P(36) 

I0P(37) 

I0PÍ3Q) 

101(39) 

I0P(4) 

W2-W1P, lbs 
THET2-TIIET1F, deg. 
RN: -RNIF, in. 
KB. -RB1F, in. 
iamda; -uvMdij; 
lA-UlF, in. 
W2/W1F 
TIMAP/lIKiriF 
HH2/IW1F 
IÎKÎ/R31.F 
1AMDA2/IAMD1F 
LA2/LA1F 
Wl/Vl, lb/ftp 
w2/v:?, ib/it. a 
Velocity Corrí dor Inte gral srcr 

te celera tion Corridor Inte gra 1, ft 
Ball:) otic Coefficient Corridor 
Integral, lb 

rr; 
Velocity Corridor Breakthrough 
Altitude, ft. 
Deceleration Corridor Breakthrough 
Altitude, ft. 
Ballistic Coefficient Corridor Break¬ 
through Altitude, ft. 
Ge ne r a 1 Dl. f f e re nee, 1 
Ge ne ra 1 Dl if e rence,, 2 
General Difference, I 
Ge ne ra 1 DI f fe re n ce, 20 
Wake length Corridor Integral 1, 
Meter 2.ft., or db-ft. 
Wake length Corridor Integral 2, 
Meter -ft, or db-ft. 
Wake length Corridor Integral 3, 
Meter‘■-ft, or db-ft. 
Wake BCS Corridor Integral 1, Meter- 
Wake ICS Corridor Integral 2, Meter- 
Wake BCS Corridor Integral 3, Meter- 
Wake temgtb 1, Corridor Breakthrough 
Altitude, ft. 
Wake Length 2, Corridor Breakthrough 
Altitude, ft. 
W®lse Length 3» Corridor Breakthrough 
Altitude, ft. 
Wake RCS 1 Corridor Breakthrough. 
Altitude, ft, 
Wake RCS 2 Corridor Breakthrough 
Altitude, ft. 
Wake BCS 3 Corridor Breakthrough 
Altitude, ft. 
Velocity .Effect!wnees Integral, ft. 
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TABUS k (CONTINUED) 

OCCUR 
Ctxle No. 

395^ 
3955 

3956 
3957 
395Ô 
3959 
3SÄ> 
3961 
3 SÄ 
3 SÄ 

3 SÄ 

Related 
Opt i, on 

I0P(!>) 
I0P(6) 

I'0P(28) 
I0P 29) 
I0P 30 
I0P 31) 
I0PÍ32) 
I0P(33) 
I0P(4.6,28-33) 
CC0H 

XC0M(7-8), AC0E 

I0P(4-6, 28-33) 

Item. 

Deceleration Effectivene0s Integra1, ft. 
Ballistic Coefficient Effectiveness 
Integral, ft. 
Wake length 1 Effectiveness Integral, ft. 
Wake Length 2 Effectiveness Integral, ft. 
Wake Length 3 Effectiveness Integral, ft. 
Wate RCS 1 Effectiveness Integral, ft. 
W.ke RCS 2 Effectiveness Integral, ft. 
Wake RCS 3 Effectiveness Integral, ft. 
Probability of 1)1 acrimination 
Wake Seeding Design Variable 

Free Space RCS Difference 

Difference In the Means, a-; (Subroutine 
EFFECT) 
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TABUS J POTT STOOLS NOT INCLUDED 

IEíYMBOIj 

B 

DTA BL 

EMOTBL 

ENTA BL 

ET® TBL 

J:ïTABL 

HSTABL 

IPNT 

K 

0CCTJR 

HSTABL 

T1ITTBL 

XDTABL 

YI3TABL 

ZDTABL 

OH 'I'HIS IW'PW1 SHEETS 

JSISLTIR TO 

■ EP RS 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset Deck 

Preset teck 

REMARKS 

For debugging only 

Wake Tables 

Wake Tables 

Wake Tables 

Wake Tables 

Wake Tables 

Wake Tables 

■For future use in EE? 

Future optimizer control 

Por debugging only 

Wake Tables 

Wake Tables 

Wake Tables 

Wake Tables 

Wake Tables 
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TABLE 6 

KEFIimOH OF" KEMIIilD OUTPUT QIÜAiroTriES 

T ra..ns Ia.tlona.1 Quanti, tl, e a 

TIME 

» 

V 

GAME 

XR 

BETA 

ZTR 

QD 

MŒKF 

TOOTOG 

BETAP 

TH 

TXT 

TH 

PLIALP 

D/V 

!!l!¡Í!!!|:!li¡:::! : ' 
N P PI: 

! I|¡!| ¡;í ¡ijigiill 

-—■ 

Flight time, seconda 

Altitude, feet 

P:ree-Bt:reaiB velocity, ft/»ee. 

Flight path angle, degree* 

Downrange component of range, feet 

Ballistic coefficient, normally V/C-A, l'h/;ft2, 
hut see the input ICpf(lO), 

Altitude of the beginnlag of transition from 
liuslnar to turbulent flow, feet. 

.Free-streaa dyimmlc presaure, 

Eree-streem Mach number 

De oe le ration (actually aoeelemtlon )>g's. 

Partial "lerlvatlve of BETA with respect 
to altitude, normally lb/ft3. 

Total thruot value, l"b„ 

Axial component of the thrust vector, lb, 

Croau-range component of range, feet, 

Aalauth angle, degrees, 

Aerodynamic contribution to the 'deceleration, 
drag/weight, g’a. 
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.DtittiG ¡igAgrom 

c 
D 

CW 

CDITHF( BL, WB) 

CDB 

COPO 

CDÍIMf Í Bl, BB ) 

COI 

IBAS 

«wniM 

XWJ1 

cni/p 

CDI/3F 

Total drag coefficient based on ba»« area 
'(AIïEP) and free-atreaa dynamic pressure, 1 
QO* In the fairing re alan between, continuum 
und non-continuum flow regime», It 1* not 
ep.nl to the sum of the laminar flow terme. 

forebody pressure drag including angle of 
attack effect«, if any, 

The ukln. friction dring coefficient cor meted 
for bltmtoesa and blowing and Indicating 
either laminar or turbulent flow regln». 

Base drag coefficient, 

:Pr**su» drag coefficient for tero «gl# of 
attack, 

Thii skin friction drag coeífieleirt ctrmatcd 
for bluntne»# blit not blowing tod. li,dleating 
«Itter laminar or turbulent flow regia». 

Induced, drag coefficient 

¥1 aoona interaction 

fr*«-it»«» Beynold ' a ntmiber b#,a#d on, 
«del length * 

Hypersonic mwfnotion, paminiiter 

Indu,cttl, pnwauni drag ooefflcient 

:Prt!0*UÄ induced ¢11,n. friction, dmig 
owfftdtont 

m/TC Triii»»«»« «rmttti* induced, drag ooeffleient 



i £ S i 

Con.fi giiTatloti Quanti tie a 

TABLE 6 (contad) 

ffï 

THETA 

IA 

LAMBDA 

A HEP 

¥ 

DEM 

'HAUL 

'Musi 

Note radias, ine'hne. 

Cone half angle, degree®, 

Axial length of vehicle, inches. 

Blunt»«» ratio, M/RB, 

Beferen,ae i.re* for tl* drug coefficient, 
sfluar® fett, lote that the instantanéoim 
MM»e radia.® i,n. ineben ia equal to 12 <j 

Instantaneous weight of the we hi. ale, 

'Total Change In weight fro» initial weight. 

It:» weight change due to ablative mass los», 

Tba weight change due to tïmwt maso loss. 

feafet.5¾¾.¾¾...¾¾.äsasa«;» 
ipw (bbm) 

mx (ame) 

MCT 

«1» 

tïIIT(HAO} 

QIWTÍ50NIC) 

atii,(pitt|;i,on pilot »».rodímiíaic beating, 
aw/:wr 

Sonic pint •«»djmmii.o heating, :BTl/'Pf! »«e, 

■0:na*ll»»d st»p,atioin, enthalpy' 

Sita.pBtlon ntMORiÿhire«,. 

P»:««» diat.rltmtion. along the body, 

.AoiMipiNlle taating dlrtrlbution along the 
body, WU/Pf® sec, 

Maij^JOM wp distribution along the body, 

Intogratad btatlng tlatrllutton along ti» 
body, HHJ/ff®, 

Int»grated a'tagnatlon. pint haatin«;, Bro/:iT«. 

Intaimtai a«nl« :pM ta*»«««,, m/H«. 
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TABLE É (cont'M) 
M 

f 

«i 

Al 

Rotati Q,û,al Quan 111 le 8 

PSIjfTHEAII ,»HI 

AWRM 

PIÍ, Q,| P,, <3,#' ï’ 

AIJEJfV 

C1Q 

OM 

cat 

mv 

Cotaaletlon Caá«« 

ITiM -1, 

O, 

1,* 

IBD -l# 

O, 

1» 

» 1-5 

6 

Euler angle3, degruea. 

Angls of attack, 

angular rates„ rsd/sec. 

Envelope angle of attack, degree«* 

Stability derivative of pifeting moment 
coefficient with q. 

Pitching iftDBflnt coefficient, 

Yiwlng nomBnt oioefflciertt, 

Prequienoy of oscillation., l/®«. 

Itancfton, la «qual to *ero. 

Function, la not equal to ■#», 

Itaoetion is 'undefined.. 

KUmber of BippModtlotM of WIT liai reached 
Uiffi llni,t 

OptiKlMtlon will 'continue with imother aearoh 

Pro«'«* 'Wl.ll Btof with either 11. nou-wsro fuu.etion 
or an 'undefined .funotion (*•• ITH» above) 

loin».! oomplrtion In trujeetory intiegnitlon, 

Abnonml Blfwiition in trejectonry «Éloulafioia*, 
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! iiMill ó|l i!i|l 11 !l4li!i'l!ll|l!liiih!l IIH IIil I l!ii| IIIHII ll'lll Hill 11 

APPU'Diri I 

Mossi, iipw1 mm 





1 

».#**'* I<M iH'611'M.,. cnmiiit mm 
tituitT 

... nwiBi»"' CêMÍWUáT»« Will 

r*M or 1**6« 

"I« 

FUM'D 

'»IMIID 

.,(44 

. (<M>) 

, to) 

«mut, 
•MWl 

fMJ 

M 

M 

M 

M4 MUM 

If lie la 0,0». th» 'tabla mill't* o»«4 for «» indtlal nwitri*: 

%C#H (4) 
i# 

m 

¢8) 

i 1 

N -4« 

-( ») 

Í l) 
( I) 
(114) 
08S) 

(114) 

M#e 

Ci.o) 

_ 
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t'li'fifiM M'ttlAL CiÜWiT*« mWI'f 
rr miM, 

IPHMi HiH Huftt 

’Tjr(a)_ 
(ML. 
(u). 
(10 

(4lt 
(»). 
(i1\ 
Citó. 

.fell 

Jl 
» 
>1 
»H1 
J4 
Jftl 

A rt ( ¡i)_jp.) 
( 14)_Jä! 
(irt_ii.'i 

®ltS ( ,{^4 

_(#» 

It*»)__« 
(34) .,w 
^7\,. 

(4S)-1#) 
in)_M 
Uo)_u 
(71),_I4 
i'O_0) 
(<7) fai 

(It)_Ú. 

±iLiL5=Ë 

, «"îlll'. 
PHilfti tIwÜ ÜW'i 

+jC4W«4__i#) 
í»")1_t*) 
:.3 7)_w 
(4i).__Jp) 
V « If 
Uí)_(.>! 

_» 

(«^_H 
lí) 1-111111111-11111111111111111111111)^^^ 

(1-1 
í n) 

snaci)—jw 

C«NriPIM||*TNtW IMflCT 

► àlBIlI Of f*«í 

éWÚtê_(•} 
(«).„W 

(«). 
(44)_I) 
ÍS»).1*1 
(rü.« 
(wú.J4 
(»0,_^ 

AA( *1)_/i, 
( I3i)_|»J 
( if)_4) 

(33)_W 
Í31')_,M 

ü 

(lí?1._w 

zí)_W 
( W_Í>J 
( 27}—(0 

*ga¿ _W 
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iMMiih'lil>|l|||k|>|||iNill'hhilllil!Í|iMMilllll!i|i|[!lilll^ .li 

OtCITAL COMOUTCR lUriT 
'IIOUliT PflÜili 

WBttirnr- iiBiror- “ snx uh --i 
CDNTIHliJBTIOK 5ME6T 

»»ASÉ OP 

AKW/.. 
BGfvh 
£21 . 
R 0 «wéi'« ,imi 

BZ'S. - 
CCM 

mtm. 
PMCH6M 

RH$SL_ 
RH^W_ 
RTO_ 

TABL_ 

.(i4 

.(m, 'STl0T-*t,-|^ 
ii 4 

ii.o) 
iaz0 

CilJWlNIlM- Jö4 
Jac| 

jjilÖ 

ião 

&zzl 

CWMBfSl) 
(4tji 

(iS). 
(«). 
«IL 
(ns). 
(IBS). 
(Ul). 
(M. 

J°n) 
.M 

Xis »™/u-*r) 
-(0,ß| in.') 

i0.0 PtY»£c') 
Jo) 
.(0.060U ll/#) 

Jil it/ft») 
iMWS «Y*«î) 
.(icoo. *tc) 

ifttfc) 
il.Ö 
.(4,41 
.(ox>) 

.Omh) 

iä.64) 

. (imo) 

ilo) 
Jpt>) 
» 

.(üo) BECRf 

.0-0) BZ. 

il.oï B3 
- M BTUii 

O4 
(I4S) 
m. 

0*4 BH_ 
M CMUMBill 

M 
- (I.0Ï 

J»4 
M % 

.10»,} 

JM m. 

W. 
M. 

« 
W 

JP4 ^HDZ. 
™_M ’NsrwL 
W_fef-fl) £NUS_ 

(-I.S) 

0«> CMC 
.04 Mb 

♦ 'T1 f \ Bl I 
iJU O Im# >« -(4} ltf>P( )-( )_( ). 

íp4 ns**, 
)C3ß_ 

*iwake_(t) Wstalt_iieooaù *!eWP£MT_.i» «li.ii.lliNiiiiiiiiHWWili'WiliHiiiwiiiiiwiMliMilMIllMIIililMlllillililillW'lllilll'MMilMlMMllMliyWIIWIlMIMlllllMWIMIIIIMiMIIIMWMWIMMPMIPM«#^^ 9 1 
Mß£L l£.llZs £,mi IEIIHI& -PMI3 

axmiK 
Wttl 

mna. 

TñUt^ 

SSi 

TM1 LSB3— 
11-07 

ilo) 
fao) 

¿4 
-(0.0} 

Jùù4 
.(ä4 
.04 

.(^.ee-zi) 

14,0 E-io) 

-M 
il<0) 
li.ö£-Z6») 

(f.o) 

(¡P41 
.^s) 

_(5äto) 

W 
Aioo) 

jM 

-^«a T) 

. (i Jiro 

.(l,Of4»l} 

fr 

(i.oC-tpi) 

:.Mÿ^ j 
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•• •', - •. .. , 

I'1C-ri/.1 i;:;*yv 
itii(tu;E&y kj;;m 

1-1,(,-:,1111 ii mu. 

,»41. 

Nil, mo »;ö. W.CIIO« i-i-., 
com i hum no» i,« i ¡ 

f’ACí Of í‘A(nl 

IKK*?__ 

IUHi}‘. 

w:ii>. 

TilSSAl, 

(l) 

1, input II, KM, Itn, nir-il 'mU'A, 
2 IrijHit Vi, KB, l-KitfA, und U'/.uA, 
3 Input W, Hit, KHf wmI I A. 

If > 0 InfPit cn CM}I'M... First con,fig, input 

iib,ï MI...... (in,) MW,1 

id® 6' * ) I«««! I-AÍ" 

. (!<»-) 

for 1-M7I.H] r 1 «lit TA1I7.1J for MÄK ■= I omit TABSS» 

ittfAtil;* ... 0) itwibier of table entrlea - muelenum, of SO, 

„»WÜI, m (ft,I WOO® I, »in ( i ,,8 lug - rr) »Bill fl, ■Ä%,.-„£L I 

°^n fm d*ioeonti,i»ou».chM,an in atccurt-ry i» cmtaíMOÃ. mili > O 
til quimil tic* corrtopoiiAlog to the ««lectea NOiÔíi ÍttMr¡¡ «.»t ¿ input', ' 

K 

Hfttliïfi* 

{«1,0 ft.) Altitud#, at nhieh1 «anfigwm«on 'e|»s|ô„, 

(ib.) »,...;. (UK) 8®2_ __ 

(i»i. ) LM««^ 

m 
us 
ciqri» 

EL--JT4Mî^QHJÜi'i!_Xèî 

itof) 

IHIJftl 

hitif« 
MM« ... 

liWIA* 

(0) 

|»||«M,MM|IMi|i|i|i||.|lMtl|»M>lll|i||IMIH|,|||l| 
mri .Hkl Wf 11«, 

I f WWW > 0, input KATOÍ2 «I ffc * 

- (» m»_(iîh»."h) 

i fi f,, 1 ** ™Â**14 W'*1® ®#l '••'i' Ciirtw»' iPèülli I* J,,, I,npit, iMiftÜil, |||||* Jl|jl| 

«MW1 j. i#»éi »MP... IÄWvÄI tWlIMMMMMliIMNlilillWIIMIIililliliiilNiliIMMIlilMilMI 1111^1^11111^^111^1^111111^11111)1111111 S “f1 
M 1,1 

ilWI-l|l«««MMlHMi#lillMHhi'l,|«HM#|i,HiMIM«|M#HH«HW«Hi|MWWMWIIMIIil Huit lpt1«* w atiiiii p» Int ImmiI I ni||i| il mí liai-, t* N '«¡h* ii*1- |!i||!|j 
, | , *1 I» »Mficrrnc «ata»tat by cbflugin* lhe iMMir rvc. itsln» 

b«N»iinH#.M ... 

*** m war wíip*«|§iiI Pip, fiiw pwpn' 
•wí »»'»* t*»»» istiii*»®t ti* ti*|i#g|l»! 4até| 
frliiUiiil tin Attiiniii. IMiiwililMiiil'IIIWl'IWMIMWMiiiiHMI iiihiIIMI.WMIIMIIMI MIMIMN'1111.1111.11^11114141111411111.11. ... ” ' ■ "MT - ||r 'W 

MM|,|iiM)liM)<N)iMiiNllW'i .,1 Mi hmMhMiiMMMi 

n-m 



nuil! ..li-iNiiiilihillllléliWli# 
SBI.r I"..-...... 

UiCtYAU COr. î'UVlïÜ liilt! 
wiCiUiti'i rO',¡¡.\ 

. li". 
! Ilil'IÏY 

iL_ J. 

NÚ* HÖ» 

ZS4¿. 

ti, C TÍOM '10. COHlHIU.’.'l'tOil l;l! I ( 

PAOl; 01': r,/"c'! s 

HOi'fiía 

«HÄ " 
it 

Tíf" 15 P TW "(íP ^ßl' 

™. Ä C. w. C Z, C X 
"¿total ' dP ^ 00 f « m, - V», t 

mMih i e„lomi r f 

wirfr(a> i »«*» w. »i y, mc0 » wg, a» -¾ 

Nf«Wí)’* i ¥0"*74 P8> V"” 1 

tor X « o qßtBg »a 4g vs. t 

For X* O q6tuß, \onloi V 40 

Wll[h-(l|}* 1 oC'lBl4/#* * . • 

„^,5,. i «.«.i» «» »-»' tM v,rl“b1' oca",<I> “ t0 
■ ¥i, tin» ■ ^ , 

MifO1 tO! OBll't"' • ••t OÍ ploi* 

VB. t 

BÎS-2SUS! 

_“> ; “ .«» .< .i- »yí. •«"1 

•ra '»tO'Wdi «f1 t:*P# 

,11181 JEIffiS 

,<!) p O .m trln»*!' ouxpiatj*!!!'! Ÿ^t» a«l **P* ‘'t,Ü h‘ 

p, v lîK«î"l*ï«t mrn^mi. 

(ÏÎ.21852 tU*cc2) 

IÎB.S ÜSÍS) SI5— 

Pffiaim.¿lliBBI 

^IIHIWIiIIiINIiWIIíIWIWWNWWWH 

Jjll 

oa,!»»^*** '* 6AI®W. 

;B.S ainii*tr*»> - 

11. 

fí * if" 
.<»*s ^;.oK 

,. . Iiü.w . .».— — 

11-90 

..*..If|’ 
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i-.I.. ..IUI! Hl «H l I.'ll ilü'iliiiiMiiHi'H in ilillll HIil l MHI Nl |!|tlillli#lhlliliiM lili Ml iHii » 'Mim I» 11« rw in i H i i«»i m i ni...mu ..i lllMMIhillilNIillill i HÜliUM'l II I'lillillNIlltiHilH liilii INI III I.. I*.Mul II »I ..111 

ß 

f 
•"I'* I* 01 GIT AI, CCWWTli INPUT 

RMUCS? POtM 

nwirwrar 

zmt 

acsnr Tfc™»“»” CONTINUATION SHEET 

PAOB O'lF 

CAÍ* inuqifF 

tOlltDf1 * mi DVH 

Hi 

*-l4>p(si) 
*x<t>p (f) 

HDVCH* 



It ! UIH ! 'P lillN H H U «I » 11 HU I Ml! I II ! II HllllilllMWl Hilllll IIHIIII lllhi IMIIHII# II INMIlli \m i NIH ¡ lull.. i il II lililí! Ilil'M l! 111111 llll'lil" II llllHHIillllllllM'll 1111 Hill HIIIIIIM! llllHHI Nlllhll |i|MHIIM hllll lililí !#llllMIII'l!M|!l!|l|!!ll II IN |ll|i l>ll I II I III IIIHI |i il IN III iih lllli ll llllhllhllilll! illlllllll'IilHM! Il II 111 lllliNIIM M II I II l II ... ll i lln Hi I II II i| m il l » « ihl « » » u n ll i « i u i n 11 u i n i n n« > i n m h .. 

*ii 

; F'wWI'll“ i HIP Hip , 

WWÏâL CttMTifti mwil1 

JK—L 

cia«ii»i*ui*;»i»«N i«i«rr 

Pàitt* if Mi*«:! 

UTO mj& OOKFFICniW 

_ (,0) If 1»CD :> 0 mm utm (it),,, cmm Cm«, tí) 

MâXWSB» ___tel 1» mcD > o TWW warn («), wcmm » m 

am ® cAiusiàsiD cD, on to c*« (*«;, 15} 

_ .Wf2' 1II.ÄW1ICIII AIM FOH MCntAB 

fpnwT JÆÎt, 



¡t 

»iNHiim 
«»«I» mmt coMfiTtR mmt 

íilliüíliilill«1 «MiiliiBinBi 
iiii litiiinuiiiifiiiii ï npii» aÿna 

BHIHriiT wiwiinar CONIIMIMIIOM l*t«f 
1^«« Of 

IlimW1*1 JO) ■ 0 *0 thrüB't 
» i zita, ami} ?•, »»» 
■ 8 l#I,t ÎMO ▼«. «Mil 

f|li: Ciw) 

salí» 

lap 

'TQIJBRI 

BCT 

Jl,0 SK) 

Jim) 

JM) 

.AI 

fKHÎll 

itfu 

OB; 

ir| 
Jrf) 

Jaací-) 

in1) 

T#» 

(SKI) 

»»PI# (LB) 

(BO1# ÖiF XAAU flnrilllS'-WX. 

IMtiöirt» tia AapvofiiiBt« fciMMt'tCfi 

flflD 



... iüiüii hi mijii!¡ 

U 

i Hiiiii iNii'iiii'iii li iiiiùiiiiimiiiiiliiiMMuMliiliiiiiiiiiiiiii»i ni liunniiHHii ii'iii tmiii i il ini 1 ... iilüii i+l#ii MHliièiNWi I i « i NM mu n i in im in iiiíih iiinii \¡\é jiiiiiÍMimuin i.nu 

cu Ci <, ai., coMpyTi« mmi 
W fí Qi IIJ I! 'S II MU Íl Mi %S4£ 

MMMM» #>|H|||«I«IIN||#)||MIW 
I ilí ¡»l<l" .! fl Hi I! Il1 CttNitlWMtWM 'W* ( 

... Il I, II lllll " ,1II 

IMJ>1.1 r ANGLE 01*.ATTACK 

i-'nr «i»..with 1.#PT * 1 !r«Ji*ctory opcloiti I! IWAL.PH » O »imh, LflftPT “ O or 2 
in i j.i Al.í»HA option override» iiwl rt*ii»tioin.«l ci»leuI-»Uoiit »r* not p«:ríor:m«L 

IN aLP'H1111 ..... (0) Nunrbor «if v»!««» ia Üm tapol *n¡|l# at «itjirk 
t»,bl«i; 'fililí*' gï««rtiir tluin ««ro tiriii;**« mt «I Input 
lâb'le; nrt.Mlittw.m, oí1 15 »*1«*« *l,toiw*i. 

UTA» Ht, I A.L.PTAB' |é«i(irii*i» I 

..iiniifijlif 111111111111 !|l|l|'¡¡Íi i 

illii'iiMMn 



mu. ...Ill IMtilllii»Il liiilHhii I HUH HI I Hilili|'l|iHli|lll'llli|llmlllilllllill'IIIHIl lIlHiIII Ullll H HUH IIIHHIII..HI III UiilHIiIIIHMIII » Il II llMi til!H|iilllHlll i|'l|ll|llll UM! Il II H H I'llllllHHinilllH’IIHIIHI IIIIHIHI HI. II. 

CCWf UT« 1MWJIT 
rot« 

|«HIII|«IM|HW|«MH»l«w»»HW"W»l»“IW'»H » IWWIliitl « W »« il|W»l' 
... i hm wh«Wlk imrar 

2UZ 
COW 11 Nil'«. 11+.11 $41 ¡ 

f'AM I'W »"pjl 

! W »'»l? T M A T Elt HA I.. Pft, 01:>K B. TIES 

lí th.* im*t.**i*l rmimlMr « It, Input UImj ll»t oí prop*rile* 
t'urvtipoMlinf to Ih» «onnguritioin. Both Met* oí Input proptrll«» may be utH <l 
at tb* i urn«* tlnw. 

CPO*!, 

0*;L«CIiB 

B.FÍI.L ti 

FJ 

HREF 

NCLl_ 

:M!0lTl1— 

»fl 

(it/*« rm 

fti**«,)1 

I1 

clC'w 

ilttt/itom/0»» 

tlitlllltoiil» I 

Ubm/lt1) 

Mlmiiiiia 1.011.14.1,11 

Win'ii* na löin.l* • 11 

t<d,lm«,iialoiil«i.«a| 

(dim« naloial« 1.1,1 

(dl,m.*M„a,loial«i,a.a ) 

(di.nwBaioiilt»*) 

CWm./lt1) 

H MA 11*»2 ■ 6, 

BETAU 

ln, p ut, : 

BE TAH, 

»ETA! 2 

HE TA4 2( 

CF« 

CFG.it 

IDE LIHIC,2 

DIB,LI,«I 

B FÜHL ï 

K ¿ 

IIIRBFÍ^ 

MCT,ír 

H,8Uw 

»T,l 

«Hl#« 



m 

rí" 

ll'HiéMW’iiiililMlNi 41 INN « lili« hin ».nui il ni»! ¡Mil 1-111+-1111 

^N-INWlWWWWM'WiMIIHilMIilMINhlMWI'WNIHIWWWMWWH'IMIW'INWMHIHHIWIWHIlM 

coiwfUTii wfuf 
i'iawtiï poii« 

~7":..rr"'*...pr"''::"'!" 

2S41.1 

THI'Bflirwr 
CONriHUiM>M W* Il I / 

II* *41 il |4c. 

IN PU I U MtOBPiHIIilE OF T ICHN 

l'or uif with, il! options (»««tpi L#PT » 4 (Input wind luruittt eewnéM¡oini«|¡ il1 ui#«| 
Willi» L'ŒPT » 4, »1-nitl »iwjimwI coMUtion* ovtrrié* lilhi# Inpnili âJlmwwplhiir*, 

IA TM0S* 

üFBWOZ 

j;0| M > 0 us* input atmoMphttrs for UF&NDZ Ht 2 > 
ONBND2, *ii«l itniniil.tfd *tmoipti*rt finr 2 out«Ida 
l:M# rim**, WudMiiim oí M iratu«« «UowaC 

», (m 4*) 'HMMiDI.(fc# ft) 
U »PO TE**1» Tabla mu«t ba inpi« with vaina ol altitud« fini. 

Till A T M2 111,, 3,. TABIRHI# Cilbm/fl; » TABiSHl) (ft/ii«t| 

ill llw 

_ 



iNlillllllllHI IhillllliNllllllHlIllllllllil HH II 

1C 

»«WTü COiMHlfll IHf'UT 
form 

t:u lit,AC ï LIMITS 

HELM 

V 

jf 

Ik 
r 

"V 

ill 

Kb 

ñ 

» 

;i'Q 

r 
ip' 

Tr 

:¾ 
W 

fh 

CIHIGHl l) 

CHIOMIll 

CHICll( !} 

CHICHI 4 ) 

CHICHI S) 

OllGHIt) 

CHICHI T) , 

CHICHI I) 

CHlOiH»1! 

CHIGHI101 

CHIOW 11» 

CHIOW U} 

CHIGHI »I 

CKIO'HI 14^ 

CHWHMil 

Hi*«* i to ton I 

ZS4Z 
»3" (ill'ï   *W 

. . 

COW ÎIIMIIII. I H'li'ii» ,11'l' i i 

(•"AC! «i ("*i 

ON INTEGRATED Q1 AN IM ri£S 

!«2000, ft) Mâifmum nilowabiln walue ior idolt,,* m 
Inliiiigx’iiition In altitude, 
program *• on« foot 

Th* minimum Uh¡ «el inMili 

CD'lHWiNUl 

CD#w;wt2) 

CDtWHO) 

CO®W:N|4l 

CiO'0WN( W 

CO0WNI4I 

CD0WNI7I 

CD0W.NII) 

CD0WNI9) 

CO0W.NÍ 10i| 

CD0WNU1) 

CO0WNU2) 

CDtfWNi IJ1 

CD0WN( 14)_ 

CD'éWWMS'!, 

CD#wm i«i 

.All tlMi CW«iH*» »,»* fr*i««it to J„ 00-4 ,»,nd »1,1 t,fe* CD0WN«* to 1, 0,0^5, « th* 
?îï!!iîMlîlI4l“t,,!*£,!!"? ll>,®ii;rl111« Intel*»**'«1 li* li*» thtn, or ^«al to l, tk#n 
(JFJI,W,Di|M| m t HIGH Ml ONBiiMIDINl * CITtfWNINl. If the albtolutii vuIaw, 
riiMlH'I ita i!r**,**r ihm I,, thmn UFBMIXN) -« CHIGHINLm TEMI N) and 
iDNBiND'INI « CDGWiNWI * TEMI Ml, 

iliIPBNiSi Tht «pf*r b'Ottnd iwn •ihnolttlt iUVtvMic« th*t 1* allow*«! battveen 
tih* i*»*Mpol*tiMl ntd L«kt«riP'(»iliati*d. valiui». If tMn Imiu«J Lh 

.If Ä»th* 4atai of iititagratton i* reÄic-d 
iiitii th« fitgiprstilon. 

D'KBMOi fh« In*«» bound on Ji)»««fM« d«Itr#r>*i* thaï ia tori»»« til«* 
«Ktrapolatad mû iInitnirpo!a,t«d valu««. If thla h'Oond .aiMc«*d», th« 
4Mlhi|«it«i*. tih» tliliila of :lMii|:ntlitM, 1* IniertiiiiattI itwl kM«g:r«!kti 

«'•'•NOT»*#*» w » W fy1 « mf a a ^ lilirii J¡ |#| I#iin| Ik# A WA*|Lâ«Cil WTH “ WIMlTIAL”^WT,HKyiT 

ll-W 
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!!!!|i . i hihi.»..i ... i mi 

if *0 !•'*»'»» 
»•*» WCIlAL COWPUTi« IMPUT 

MIÍUIST FORM 

1» * © IN IL K. Mi « <» t 2, 5^41¾ FHO«î^*!-*MICK! 

ri) T 1,1! Il 

MIHO *0, itCtlON N0, *5iï« bsbes 110,, litt* úiii ONLŸI ii.5GI.if «3 iV: «T. iit, fiel 

t»M« CI)* I»M'Mi| 

WIND TUNNEL CONDITIONS INPUT 

Drag calculation«! are made for the specified geometry under the conditio»» 
indicated by each set of tabular inputs. Mas# loma effect« may be included, WT2 
Is an artificial altitude input which is tested against the transition altitude, either 
Input or calculated, to indicate whether calcu,latió» is to be made '»sing laminar 
or turbulent flow equations when, the XBAR and XPARl tests indicate continuum 
flow regime, #*##♦*♦*♦ Plotting, input drag, Input 
atmosphere«, thrust, and tape option« may not be used. Input material option, 
may be used. Cases using this option may be stacked with those of other options. 

.MEM®, 

ijr 
O 

CASE DATE 

L0PT*. MXTAB1 *4t><_L 
NGE0M* «* 1 Input W, Rit, R,b„ Theta 

« 2 Input W, Rb, Theta, Lambda 
« 3 Input W, Rn, Rb, La 

Wi 

THETAl_ 

TXCGD1 0,0 

(lb) 

, (deg) 

RN1 (la, ) 

LAMDAl__ 

TABIl 1,0 

RBI, 

.»...I. 
(:ih.i I 

Ulug-ft ) TABIX1 i. 0 (slug-ft 

Mass loss option is used only to obtain da 'and Wl'. for use In skin friction dr -.g 
coefficient and base drag coefficient, respectively. 

M,#FT* WHEAT* 

iMATLNl* (1) TWl 

JO) TWŒT 

o (1200, R) TWIT 

TRZTR (0. Oft) XUP IA nt YI ttiW Jo, 0| 

XÏ0P (0.4) XI LOW 

Iludo 
,11¾ 1 ..... 

lit .. i! ! 
MNMIiWWWIHIWHWMiyilItM^ifar»^^ .. 
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DIGITAL COMPUTER INPUT 
REQUEST ROHM 

IWR'W'HS'!" 

ZS41 
WSSTHT lie wsírsõr CONTINUATION SHEET 

PAÖ'I Of P A GIS 

MAXVAL* No, o! values in table: max., oí 75 values 

WTZ (it. } W T MIN P WT1INF WTPT(ST Üb/ft ) AL PT A B tel eg, ) 

♦***♦ NOTE **♦•* 

Al !#* 
4 

M-ÏOO 



.. UNI II 
.. Üi# Il II il im Hin II.'ll III ... "Mlilllli ill'll II ill. 111! I |lli|llili'|lliiii<lill III fil tl’llilllllllllll HllllH Hi HI I III.. ||i|||!|| mill mi mil II i,,, r...... {|l „ ..... 

'll *0 IMN»# 
»■ D'Il CITAI, DCMMIfUTKf IMP'lif 

tHHlilT FORM 

I«11' W 'If m IL, W! hi» INI U « , J.I ,if|' £ 1111^10^^,4,111^1^11:^1 

frfLii 
;WIÜ!M!» Ü. Í«*:fí#I Ni JW éfliè«# W!i„ íi#*ru,ii"iÉCW «1 P I1W i» ■ * 

lit M,il a* P'AiiMi 

IN FU T rHAJ'ECTOlinr 0IPÎ10W 

Dra« t uiiition» ar«* m*de lor :he geometry and fligH c r^duion» tpe. tiled by 
t4ch net of t*bul*r input*. Ma»» loat affect« may be jm laded. TRA.I ?.. input 
altitude, i» tested against the transition »Ititude, either input or calculated, 
to indicate whether calculation i » to be made u»mg Umirur or turbulent ilow 

BiquiBitloa* when th# XBAA und XBA.ftl (;«*(• iMI**** coiibIíwiíhm» £1«w «(íitm, 

***** NOTE **••* Plottlnf, Input drag, ihmal, mí 
tap# oplilioriJi m*y nwrt bm uaad I« »mj««Hoo will» «fc|j apil#«,» Inpwi 

and li!ip»it aiinoi»pli*r* onirtitiMn mmy b* «litd* Cm«« «»Itii Hni,« 'ppiion nuf !>» 
. ... with th««« of '«à*** option:«'* 

H 

L (MPT ♦ 

ngie#m:* 

CA«E 

MX TA»I 

DA. TIE 

I 

Hi • I Input W» »a, lb, twii Thiitrt» 
» 2 Input W, It»,,, Th.*'t*, «.rid LiwniMiii 
« I Input W, »#,, »lb,*   I JU 

CçtdïtmMÜam «t linit 

W1  _«*. í It,Ml i 

THETA I, 

iT.y '««U i 

I '«»% ^willllU^1 ft Jkl 

Jldttg» I LAMBA 1_ 

TABU_I^J 

LAI 1,1,1** I 

j.'-iiurii/l1 TA„i,ii;i >f,o 

'•«'»••'MOTE***'** AH apipr,opri,«ito, ,C0'»ifl(*ratl„Mi piaramMtHi«, 
by tibe tftCtNKfII ««Mt,w«i¡»t b» tapial. 

wiatiluittni«, I« TI,A,Jill* 
«h,# NGE0M .,p«cl(iMtti#ip„ 

ln, Lambdu, iná La t.ift 'Willt altitud« by _nir,.„. 
Bocii, TR,AMI andi TEAJ'W muai b« tapm in adduton 
Io« »hap« a,ml waiflii, ... 

Ma,*« 1,(1111 apttam, la tiaai wif 
drag ««Mlflciml *mi 'ba-*# 

ta, and W iw» mâ 1« aUa irlMttiiii 
' 4h nia ta a imia: II1 va 1 h . » »ipwif w w*P l”“1 W*1 WW w aw iM ■ M 

li»W1 



il.. 

:io 

!#H #'§#« 
I ' ill N 

......mil... IHM*......... 

Mîal C;«3MiriíTl:i VlMPiif 
NSilMI'T 111* 

piiPBipr-Tifiirir1 
a:i4t 

ipffwrar ewifwuAne« mttt 

PAO* Of l»1 Mi 11 

MHÏP'X* 

MATLiKl* 

MME,.AT* 

(1.) TWI 

(0| TWIT 

0t| TWIT 

i ■■ m 0, °M I 

(500,.Hi 

Ttrm_ to,ofti xup__(t,o) xu»w t»,o;s 

X!OP___io,♦) XiL#W_____Jê, 2,( 

mfcX'VAL* (Mo, .oil'»«Itti« I» l»W#í ma*, «>¡f îS ¥*l***Jt 



..I.. "’,M' • .. 1 .»• 

iw» «nu: i 

WWW »Mm K» «MU PH05UMB 



4'.1 .. ■yv.ui «■Il'UÏfwniM ■!». 1¾¾ 
i if®;i ii ii 111,( 

: : i :Tr. 
rimcà, tv:.:, 

lîÂÎtlÜfï I1 
h rwi» f»'"""   i ÄsrMTrc’STr«.¡ííi'ñíe1 

¡•■"«KOft*« J* »M 

ïîïmiïirSïurÎTlÎÜÎïîîsti;n iff iSf». ... 

/<73. 

EWBiËLS«® 

KttSl, i‘Q e.*«, ,A£„ MÏB ‘ w* o7 

11! APTtCh TV.âmrLÉ. veutcLer_ 
*m>m_(si) —o) '•¡JPeo^V_««(!)' '"md^ch_(t) 

I»Ä„SS®i?ü fwp«r^r_£ 

ï«i;l 

ia«, 

IMIB 

(1,0000(0 ft,) Initial altitud« J no rement. 

(-1.0' I *'i' ft.) Alii tuto for :1 nc renn, „t chan,iso. 

De'epnd altitude ineroment. 

IHfellÏÏ:üï!& 

'i» . (K»,0.«'O.J RBf' 3^B£2Æ (0.0 ft.) AlfST^ (O.f>0) 

tyaiiiCfia' iHFoyc 

ÜW»;__ « 
* 0 Io't«itl,on,al Sfr&jDiCtory 
« 1 Ärtiili* Tmjoctory1 
»' Í Angl« of Attack Trajectory 

m JOOOOO.O («•> 

lino _(o*o **'4 *o. 

!||||l!||   ; i:ft * * 

if !|||)»« «* a " * . 

fIBAWj 

If Mfcp *> o ro 

(deg.) TO Z,3000,0 (ft/f.ec) 

(##«.} 

If >"0.0'O'Wrrld»*' «Iculated tranalclon altitude 

(¡tog.) TWiS«. 

(»a/«««) no,. 

(8.0 »ec.) 

'(!rAfl/«*e) (r*„ ::i,/»0'c) 

Milt * *»»_ 

LO |ffli (»•• » )' 1.0 »-S 

(dot.) H«,Q„ 

(mo») 

ilBil'ti«'* 1,» mit»» ■nl f*pl»»i »tti for d!mi»«iaimi panW,fi** *ï« 
.. Indio*tod tii: pirenthèiitt». 

II,,. ituwA tuMititl«« ero inpt Witt, »« defli'iBi»! pointj ell oliter in- 
mU MlÜlre docimel paint» - 



, ¡!l; 

.. .^ .. . .>Ml.i u„. I.* t. ■ .W., ■. ■ 

r*i(4v /.i. coirimu* iüí'üy 
RliClDíSV lü;!M 

I il »¡o. 

*541. 

H f.k y #»ön ú¿,;cnctN hiK corniiiu/,non i,« i i 

f"MM Z. OF 1.3 t'M, 

{:o:;Kmu_Hw;yír:a 

KCiF.Æî^ _ 

] Kt ,‘ÍQ*_ 

va S"ûù, o 

(D 

If > O input, cm 

» 1 In|«l Wit l«f JIM, WMl WÍM, 
» 2 Input W, HIS, IKrtfA, utit) l/MiJA. 
«» 3 Input W, 1(14,. RM, it i Ml !A. 

CWÏIN1 First coHfljt, jnpui '"fît* 

(lb.) Kill /,0 (in.) »r fsr, o 

Mí THi;fAi___1.,0__ (cioC.) mmi___ 

for HXTAW » l «“Jit TA1M.J for HXTAIH = 1 omit TABZ2. 

_ - (l) Mwnber of teble entries - traxlmum of 50, 

(1-,..) 

TAM/,1_(ft.) ÏXCG1H TABU ft..Blur. - fta) WB1XI ll.alw'. - ft?]_ 

If the option for dleeontlnuotw,change In powtry la cxercisod, SHTUI© > 0, 
all quanti tico corraoponillng to the selcctet! MWÄ IIKMIJ wmst be input. 

KfWffl 

ß 

Wi'PÎAa 

WABS* 

nw?. (ft.) TOCone 

(-1.0 ft.) Altitude, ftt which configuration char,geo. 

(it.) wta. (in.) roa __ (m.) 

(deg.) LAMPAa 1 LAg __ (il,.) 

(1) CMQlRa. 

.TMLJi.v-iius^-f.tix-ittïRJlÂiittÂiïiÎJ- 

y,m idss 

kmr* (0) _± 
n«mi* W wi.4&S&0 (laoo/'H) 

if otuií: > o, input "MAiiia *ad fte, 

.MAïOia* (i) fwa 

M« imtorlttl, number values for built-in properties are os follows j TmOW U 1,. 1»^ 
In «, ««I 1«. 3, phenolic. lylc» Is A» CoAon Phenolic 1# J, input. matorJftl 
I« 6,, 

rmr .(5M*e) VlílIXüllÜ 
»III|H>(MI»I»IIII|>III|I||I|IMII|I|I|I|I||I|I|II|I|I|I||||||||I||I||||>||||I|||I||I (500 ,#H) 

«»il«#,HIM*. I« 

,,(1.0) Multiplier on «t«*., point hestiwtt «iimilsi»* Ipil 1)1 
of • dlfftwnt i«(i,t#flii by «hängi«« the noise ^rcwe'sslii’b 
snd nil».» loss. Bhetsetorirtk**; the cotreet qotu« f|||||| 
print,«ill in mitp.it, 

.:1,,1.. 

I ill 

if. 
¡ Is 



h « 11 'i i illi||i| 1111 inn ... . ....... i iiiii .. lllHlli 
nil |ii|i||i||i|l|il|h||lhMiliiliilll|iHIII II Nil llllMlllll'llllll'iHll llillli 

Itt y ittliMljil HP" ■iffilf iiL GQMMTBli MVlf PPPl1 HIPIW II PHUPPI Hpipupppppiwi H PffFipflp WIIMyiP1 "ipn Hff 

it"* CMTWymVIW WICT 
fâifii 3'm 13 (»»mi 

«^14. 

AiW£.w/- 

«21 

Bax, 
m Mi {iii 

H4 
m(jKk 

.(1.0) 

iftli 

«i*|iiiki|4. (AA tlÉiilàïâ >i 'HP*1 H1 “l B * PIpItUiI 'Up Bn■, 

im 

Wl jftid 

__|piQ) 

i») 

dÄiH+if. 
MLWHi. 

'j/xts 

(t||   „-uní-i1 tó 
(If) _J4 
M #4 

_M 
4U_M »tni 

Ü«)-M 

B- 
W). 

a 

4flki®( i«*) 
»«eit« 

*XP0 

RH'^W 

.(#.0 n^tui) 
» 
.(lutrtt i#) 

M_(lo) 12 
W j !.... HJ » 

k.— N IWii 

.(14 

jlfijlo I.**) 
.&o| 

J,o) 

.(Ml Wft*) , 
(HflfeSWMÿ1 „HlljP*1» pHPlwii i* I ..T 

TAM 2700,0 (iCOO. *Ht) 

K> 824*_r 
eMiiSW, 

É#i#J 

W 

fioe-ií.) 
(¡piflÚ 

mí_jM 

ié_H 
J4 M 

»_4# 
ë_M 

«_fos) 
_Ow) 

(41)._((.«Mi) 
(M¿)_—OofM) 

(rt)_(o.w.\ 
(W-(tz&o) 

|¡ul.........(p4 ^CM 02.     10 
14 'hstwl_Ooo) 
e-di 1HUS_(jumé 

H_M 
m_04 ft«c_-44 

.04 mk 
6ill_íp4 mén 

*XDBL —1.Jtf xí P (»4) J-. Irñ JL ( )— (11 
X36 

.lyk 

‘W«M_fry VfeTiWjJMflMtWwaO 'CNPIOCT. 
. i   iiiiiii||||iiiiiiii|iii iiiiiiiiiiiiiiiiii»i>iwiiiwiii'iiii|iiiiiií iii iMiiW'iiijlillilii iiiiiiiiiiiiiiiiiiiiWiiMW iiijuiiuii[[iiiiiiii[i[iiiiiiiliiiiii«liiiiiwiiiiii^ ÉiiiMt-iHi 

(^.XlSi tm) 
íi!t§!*4r*ir) 
( I»® I«, '«•ft;! 

* 

mí; 1' 
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MíÉLJmmLñlIítl j ïMâÆ. 

Cm«VMill«iMi iNItK'T 

4 0# /3 iPiMif ....M||||||tl|||||<|||||^^ 

M*il Jt 

»ifwüc""1"11'.y 
¢4 

li) 

•LIÂT 

'IM 

igiQP iffcj| 

_mmmM 

%#Mifiùi—•it.Ei».., Z .. fi) lü|rr, 

k*ât::zï7) 

», 
et 

awiiif {i-«"# 

W. 

w. 
•i:iiH||i 

_,Wi 

Art 

M 

ne jM1 \t«,D'.'4 Jrt 

„Iw*)1 WCÍ1  <3. H_£¢,,¾ 

.M 

M 

fffiy lüf l'war 
13 é» O-1 arlf «ni 

t3& .LS:. 4 •f'ff 



'UWíjm, coh? mv "15! i;ï;*uv 

llitfES"1 -3. 

1 H 1„! 

»141 

wi». 

ilH '1*11 i|i| 'lUlHUHh, II||II|.H|iHi|H.|||ii |^|i|<I>| .)1(1)11.1 ul). 

IH. CliiCi'W <,M„ CÖMItHtiA fiptii ï .. 

l'Aftí 5"” Ol /3 I'-ai: 

0) 

*« 1 Input VI, RH, U*i, mir! l'UUi'A,, 
« ? Inijiut 'W,, na, M : UVA, wi'S l,r: 1.1.1,, 
• 3 I«pwt V,, li,,, KB, ii-m! Iifu 

...... 

a '4s.-# 

mwki 

> 0 I nfttil c CWÍÍKl, 

il)||>l|ilMI'IIIIIHWI#l 
(Uu) um Ô, / 

lAMWO, 

CtHI T i I;;, i ¡i i. 

(iß.) »r..... 

lAl 

{jlllll 

(in- 

ïAHKi frt.} 
IHH-WHIM'I ' II tl HIMIIIIIM'li'MI'WIHWMWHWIlMllillPl IMHi MWilMMffliM«* 

hip mm " i mit f»«ii for mm » i mn, vmst, 
.CD 

t^wi qualm ■ ft”')  _wam, {t .. np} Bccm, 

of «toit «jßtri*# - tiMj,»«« of 50, 

„8^ », 
.. 

11 Um optiois, for Ú1 ■«ontlatwn«,elmitp In fi'MMtrf' li exeroliwid, wmm > 0, 
«¡U, fliwnlJile«. «io»'rt.ipnä:ln.|, to ttot ««ktcM Momll», llO*| »mt Iw inpiH',. 

««Ill. 

KÍ 

{-1,0 ft,} M.tltMta, rt wtitcto comflpritlon cimr,,; 

(»,) wa . (ln.) mm 
(Ä»*,|) MUM,_ ;wa 

(ln.) 

(In,) 

1‘iiiia 

Mj.juHMIilHiWWWlWWiHIWIIIIWIHliHI 101111111)1111 CD 

JiSBI JilliU, «imjjoü—jiiwajjiiÄjjii, (læjo Ï1 

■IIHmilWMllllll.lMMIIII IM 

¡itlÜi 

*1« 
111010010110^1.111111110)^41111^1)111110000111101)110111110111)1111111111))1111))11)1))111)1)1)111111111)))1)))()1)1))1)11)1)111)))11111)1 

IfilEAT*. 

'Ulf Mit 

(0) 

(1) tm. 

it mm > o, input was» «»a fiia* 

ÉNflMf* (i) «a 
ty im«.. «liliütr ««ItM!« för Mll-Iit :j»prti#§ »» »,». falVmt fisnCü U 1, m,i 
I» f», «ft« l* ,|(l fta'iSl:!,» Ifli». 'll I*» Cüfl« In 

I,. 

rmr 
c 

t¡Í'í!"ti¡,|i*J!'nl 

««ï». (500./1) 

'B W'ltl )1^1 Hl.WO Hill lomiioi iiiHiloooiiilMooiilM'MiHI» 

( I, „¢1 Hill I ( pl, !l m »• • INI« |W i »I to«4t:l*| I *!(.»II *  « »)," t « li" 
*f .», Alifar»« 41114(141 I« tito .. f«oi'*t)'lo'«i 
•ml mis tm« ®lt*»*«trliititMi| Uw f»*tnii. .. 

In itutpii:., 
ll«lliWi#l.¡|jliil#ll|.Mi«.iOIOOIt)tlOOOI,«IOH OOI#>OOOIIIOIOOO^ I lOOlmOOlOl »M.I11.111 »1,11011000)01.1.01110.1)11.1004100 i lO'Hi OOOOHHoOOOOllM'iil 0OII.I IIHIHIII IIO'IOIOilOOIIi|0>IOIh|M WO) I 

11-10« 
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W 611*1 iCIMWTlt 'ÜWI1 

>::.p... 
%IDBL-« 
PFBIMjN 

L Jfifií 

H 

ii 

tí» 

ÍT) 
m, 

to 

di». M 

(rt).^J2^M 

-JW 

_!&'l 

... 

"T4fí4„ií-jw 
W,«„£L»jö 
Ol1 f in 

i») JL.il» 
(W).g.ft) 

it?) «»JÉ,«»,», till 
W).A.ÉJ 

% I t iflilLJ A i J_r. » * I 

Oí 13 ^C£! 

¢4)-Jjp'J 

tsi,_M 
W_it-} 

fcü 

là)'.¢:.lili 

« „g OI 

l.lti.Jt..« 
M.ú..t» 

Ul) O M 

. * 111 ... 1 ■ 

NfW 
(to. 

;Jat 
jfc 

iOML 
;äjlj 

**0)-4?) 
(6)_«>. 
«)_If. 

jM1 

BCB rea 

<«.)_¢.) 
»«(4) 

3 

IIMOt 

.   ■ 11in i ———um—« nm-- -r--- ' ' ..- - 



.«lililí.Il :|l!l IN I l|i|li 111 ! IIII III HI I III III III It III llll'l!|ll|lM|ll|l>lll!M 11! INI .. « 

|ll|l|||l|||MI| 

W«Ta CttMVMI MCW 
rpiMWic;« wMii 

, 

V ' 

....W-lltll|-|||1l1i|-|l|ttllt||IWIItll|llllllil|«IM|i|l.||il|||||i|Hi||| 

CÄfiimiänoMi Mi« i 
l*t«.W#tl!^ 

_w ♦siíírt..i .i *ié«i* .lU 

r $ 

iñ , jbi 

'W'l* 

•'liria). 

.M 

(iiL..w 
(4á^.w 

(ti)—j#j 

(t 7S_..w 

(431_f> 

(II);_íp 

AA¿ Z£) fs.) 

( 14}_fr.,} 
( 27)_(i.j 

•ÄSI 1) ,Ä), 

(tt).w 

M_w 

<<li_w 

(47) M 

( tt ).w 

(n \_14 

(lê)_M 

ftirt ( 11¾.Ml1ll|. 

_fr 

Curt, a." 

^ .¿to 

(»4,_i 

( 14), 1 

uri 

(48)_1 

in)_i 

i 

(71¾ 

êá Íh)._j 

í'ill_j 

(It).. "l 
Sftftí tí i iwi" m"w"Bpiiim. .iiiiiiniiiniiiiiiiiiiiiniiiiNiilr 

í !¿1^).íi.l|*) 

é / ....y 

4 t41].-W1 

é tWJ 44 

W (tí)_M 
W (tí) .. M 
4 í fe*).M 

W 11]_1« 

«) (fe),™.Jáj 

W ( 7^3—„Z|) 
tí «iMlDjaíLM 

Cl¿.<4 

(.1*)_i|») 

(44) i^i 

(¡O») M 

(fü_¿ 

(<.Ú M 

C»0 M 
ñtM fi).faj 

( 131 é) 

C af).(|| 

*«4Í í)_ito) 
BfklLÍ lMMSm II IÖIÄ1 TM 'IfyÉ 'ÄJftiäWÄi ÊTLitl 'Tain ¡awo 

¡,.sJl.i.i:.... ¡.MifS P,* 
i 

* AilidÜ1 .3#, e P, # 
T 

^ Sh I1#,,» 
1 

r -*1* „„lu. Af 

..iiftai Ä%*' »é1 

IS 
* mu i iiiiiiiuí 

' , 

l! 

■ H" 
! i: : : 1 I 

1 

.. 

1 IMMIMMMMIMMM 

1 
« .... 

't 

i.j L_ =XI 



....Il. 
.. . ..*...-..., 

-Mi-Jr«-.. ■¿al’ùii, ^ ^ 

I ■"##«* 

CM CITAI, COMfUTW MPUT 
SIOU1IT FÔ'liNI 

mtrmw 

. 2‘ii)i;> 

TOâtïït 

CASE 3,Q 

Wï?WiîrsB" 

MTE 

CONTINUAriON SHEET 

FAÔt 8 Of" i ^ , „OC J 

MKM^ 
i<; ■...: '.-.O... ,v,.... 

^tA^oC 
A 

lit) TC ¢1M. CO,. 

SMJIfl'1 

ff'l ^ I d E F „ 

.M1 îü 

,(ùS) FAC 

.(11¾ ’M^r. 

(c$ DELTA 
If 

,(o.ci) ¥IC0M(^ 

.(<■•) *lKlù 

WKF J.*) 

I 

^;i( Jjj ^ P ( I ) ««L, ( O-) mJmm (if} 

(i.ûs-4) (n).»J.-, (to) „J.. 



.. II III IIMI lí lililí »IHllll'llll'lillll l'N 
.I.i.II lililí ¡II II1 H lili II II II II HH ! Ilillilll I II HI ll'IHI'lil HH 

»«4 it* 
-•* 

í i! 

PI CITAI» CO ^UTCII WPUT 
RKQUQSI W?M 

WSStlSTBT“ Âï. 

-- 

»«r.iiifiNi Sï 

L ..... _ 

CONTINUATION MC ET 

PACÍ £¡ OE 1 ? fAOCi 

CAf’F 

il 

4,0 DATE MfcMf 

gé6£A) Bréete mKéàtéãÊâlàã® á£líMJM& ÊmBÆ. 

i__W .&.(l'i 

^IC $fA ( i ). 
A ÍLAÂI 

4- 

'icdu'M. 
La.il,. 

• [; 

4- ¿i) 

200 h a 

_!_(zi 

% o r P 

æ jdjlSL,.fitUL..Sifel*'., 

.(3 ô) ERU__fc,ci) 

¡vu 1.1’ (i-îh.S) 

íl,l 
! 
.. 

!l¡ !■ V,, P I ! I , ¡ 
t 

Zt nJCSim ,{l) 

xö'IB 

: : 

^lllLl.! 

Cl 

Í'í). 

M) 

C0 

PAC 

DELTA 

..(U) 

il O 

*ui:d_.0. 

W R»F___ 

M 

(o) 

f-.i* 

(f-Ci) 

1--/.. 

(0 

(ls) 

'■i. 1)-:0 

(lof 'h) 

D.t;u A1.I0W Il ir 

1 ~ o, ci i'ZI] 0.0 * 

Z 0» Ol ..0,0 

*II)C. WfILT CAL0W CTP 

4QQ i /. 0 0,0 

0
 

d
 

ta—.— 

11-112 

..... ... -• -—- ' ---WH-»—. -- ■■ 



B t L 

.Mt..... .... - ,-m 

DIGITAL COMFUflt INPUT 
KlQiUSST P0J*M 

N«'JA-4gr CWtimwATi« «HT 

paoi: If) or ß p*6<: i 

CASE S Û MTS WSMl 

'1 T>MUMjKTIMtM P__&TiMl2(& exti/HPLE_ 

Kin>G „ 5 13> ^ic0m( <) JL fe) #:i ref t.. g>... ( i) #m ¢pr,_ jgl (oi 
A.áLÉtí.r.Æ.?l-.fiijUÜL._=J'í3£.átM..-IjIM..... 

-.^1_« xc«tLl_(io) em amsr.¢^,) .jg,. 

Í0.s) PAC   _(|J) 4 LR E O  Û .(O) 

i.-.fi«MJ 
XC^MÕL 

►i-IMIT* _iß_(3o) (c) 

_i_<z) 

SMJLT (l-?c) Jtf>) 

"IN .0) 

xdtis i_(¡) 

(¾- >'s) r*m ¿O ¿lt) VV1F 

(4L...(°<0|!) 

(í),_ {os) 
{!■)....JlOL-.*,) 

*ii»0 mm AL0W UP 0WCT 

1 o. ocot OtQ ' 
1 0, oco¡ ..0.1. ..Q..„ 

*IUC AMULT CAL0W CTP 

440 LO 0,0 

!:• 



' ill II I I il iijiil'ij 4 j li ll ii'li II hi II I lililí 11 ll lllhl I ...... 



.          .1......N ut M0Siiitiiii.i h N.... 
.- H . . 

-li» 

.... lliimil 1MHIIII 

digital COMiUTIfi ll^UT ' 
R «au BT F03M 

Ulpr^r" .    11 .... »»»■     
CONTINUA TIO* SHfl T 

CASK 1,0 

P*CI |V 0F J[3 PAGES 

MT! 
«ué) 

IH'HlltHIWII'ltWWIIIHHItmtWHIWtHII'WII'l'W'IWMWH'WWtlIW'IWHIt 

" MWMfa BsisâjmiM£jiamia^ sáetmuim 
I* ,'ieEF_a_(ll V^.T Æ (ol 

A -iUSÇ -rAli;  iÊiílUC, ..fi,,if liAIJir 

11!rj,J 

.& » l:,.A 

SMUI.T ¢1-2:) 

ai 
(31. 

.{3 0) 

.6. s) FAC 

>4 MS IM, 

. Ml} 

1C0MÍ3).,.fi_(o) 

y'.. *L«û...„¿fi..(o) 

il.*) WR, F.M., 

i>). .tp,s) 

'* ï I. -2._(ï) «II»0 DBLX AliftfW1 UP 0«;cr 

'ISCîJNS ■ il) 

act /,0 ‘l 

.Z. .... fi, Ç) 

«IDC AMU UT CAÏJ0W CTO 

.Zt.. /.o - /0.0 Z « 5"" 

Bilí 

St, 

. 4oo ./,0. o.o A/ 

■ns 

.... 



I\
u
i 

x^
rx

tü
D

U
C

IB
L

E
 

• . ... . .... I "» « 
'(■iHY/", o* í/viin 

I.í:---'vl 
i;, o_ 

mT"' ilW .. 

CASii' 

.1! 

MTB 

CONTINUATION SMC 1' T 

PAC« f'5 Of J'¿ PAC,rs 

MRM0 

+!i 

-LÜHLL-, 
.í»\ vM;'í'r,._¿I.(o) V" YS^'Vi .^ .AtMH. H, t'H -, r I , ^ iu, 

A - í' ifrí« ; -.r I.TÍ.Â-sí*., 

. —.j-é) ..- (:' f) BRR__.{tl(,) i:;ím(¾-fo", 

....J'-'J .O..(o- 
“Lifa? 

■i 
, ?r_M (■) (úS) FAC 

(¾..^.s) DELTA il-») IVIhF. í/'.r 
UHU' (l-r?*) 

• iib .0'; 

«i- .. 

(/■/. 

*IW0' 

(M1) 

f/V.) 

(u-! 

DEM 

4c*citk* i'v)_ 

A1,j0'W UP 0VËCT 

.. ..I. -70. O .■'ct e> 
..*.« 

4 

I |:i:!i¡i|i:,|i¡, 

(|) *IDC AMU Iff CAL0W CTP 

_±oo_ 1,0 0,0 0,0 

. _.ü 

IMW 



MEMéi 1*0 CA S E_m 1.0 DATE 10,0? 
!• ! ï V t e V a M ¿ii i r « 'ü a m « »■"ZTTT 'Tl: 2 

. .". ^ 4 u# u f 

n!*riÎntH :v^ÏAM^LPR®ôl^ R Ë eTtTíy""1 vi h"i'c Île   — --- 
“wf.!sôo7o"Rm.ho.S~4 ¿ - 

• ""¿n .«»0.0 TAPE noolî) JDli[ fîipi *rEiT|ti,N0fE0P 
Sïî 7.J 7^*10 WKAU 30Ü0ÜÔ*° 0*° «TAÏ «!îl.¿'U111-1- 

1 
-.CASE_.2.0: 
H DECAY «PT IMIÜT ï ON’EXAHKf 

.--- 

.,2,2AI, 

CAtow ” 0.0*.Cl, 0.¡). ¡J oroï'*» ISO 
5JÍ!-,, 4i,1*U.°*lJ.0*i.0*0.4.0 40.*» 
ObEtf. 3 W1 40.0 NCP 5 PFD 0.001. 

.. ISPdl 0„ p „0.1 O 0 1 o 0 0 
«2fi> 1 <34» 1 SPSdT 1.0 U,.VS 

4*0 0*0 0,0 0»~0 
12,0. .,_,0:*i .„0,0, _„Ü.»0. 

J)_â„ 

w<31> 1 <w T.SRS.,, i.u 

kï Ä0.^-0u;:;"-;70:ä^0.-^» 

1,;... r “ *v, ,,,7U *.‘1V*W.. 170.0s¿g,g 
UChll “400.0 -400*0 -300.0' -100,0 -îüûTû. 

SWRî ..10,0 ...1.0,..0.. _ 10.0 10,0 10,0 
UtWRl -40 ,Ô -40.0' -40 , o.-j(,, q.-"lÏÏTû" 

i TC.W^l ..30,0..30,0.. ..30,p.46,,.0 M, p 

R DïéoTeVTûîÂ'frâN with 

i «j p r ? a )2 ' iP h 1' » * ï {49} - ÄJ—LiUL 

-- SreST.o’20.2,-‘°- m".Ä«- 

“TAsr*"ïT< 

1 

H “DA VJ dIn~ÛNC è'NST l'UlFÎ 
M®OE T,ST, , ^L0PiriMUCR CXÂMPLË .—--- 

limMWWVtœœ«' 
1 

IRED C 1 EX 1 nei ta \ a .I£SMf?> 0 LIMIT 30 FAC l*o'" 

> Am «*'   y * y    -        . 

ii.ii, 

lll|»IWH<l|WIIHIIII||lll!'IM .I 

2241-2 

2241-2 

2241-2 
_22.A1.*ï2_ 
2241-2 

-22,41=2. 
2241-2 

.2241-2. 

2241-2 

'luTT, 
-2.24L-2„ 

J 2*1=2., 

2241-4' 

Jlftlsi. 
2241-5 

-21.41=4. 
2241-5 

2241-5 
CASE " 6,0 -- _ 

aMSaK-JFifgayp.*,* 
:41-6 

HitóL 

■—=BflW44i*W*ÉÉÎiù, 



hINNNII III I! II II II II N 11111111111111111111111^11 ..... 

CASE T * 0 

KfMiE 3 íciwm ! mr a m»pt & a qms -ï. is 0.621 
2.625 IPR0.Ç ftJCiwm .Û „1,1 HJ J.—lftSL Ifti 02ft „ ÍE1 3 IN 
IbM I 2 DRX 0.01 0.01, BVCCT 1.0 2.0 NCBNS ,2 UK 
AMt-iT ,i .o _ i.p, at aw.rip til. o.*i_cie_it.s_J. i. 
W'RF ' Ü.S 

1 
TÀTnTC“ 

M 0HE vARUBLf FIBONACCI f I AMPLE 
“M«)€ " 3.1CÎMÏ1) 1' IRÍF.2 K'iPf.TX" 0.625 -0.75 

, 0 .?S„2.«5.JPft0C_LjlIHIL„i l.I£L_JjW,„WflL2,LI.JD_ 
I Of« 1 ALOW -10.0 UP 10.0 MC MS 1 10C 400 AMULT 

2 2 4L 
2241 
2241 
2241 
2241* 
2,2.1.1: 

-I 
»! iIUMImim 

-T 
*JL 

2241 
2,2iil 



AWBSKDt 3 

PRIMOTT n-tOM ,aAM»LE PROBLEMS 

11-119 







' i 

i!!ll|íl!il|!l |i||l|!ll|!í!i ill!Nii!!iiilll!i in iiihiMiui 

¡ .¡i,: 

i i\ 

I1 

iír»; 

i i i ! 

! 

% 

« 

«ifi») *»> wim* miiMMniM 'H*»» i»»i«ih4*hb 

I I 
t .1 
II I 

I I 

Il I 
I 1 
I I 
I 

I I 
I ! 
i I 
i i 

I : * ? 

,11*122 

Il I 
II i 
I I 
I i 
I I 
I I 
I I 
I I 

II i 
I I 
I I 
I I 
i I 
t I 

! ! 
! ! 
i i 

1' ! 
i t 

i 

i 

I i 



'1 |i|#IMIINMIÍ¡INIh|MN|N||í»|I4 uni! m i# » lil ilí II! Il II II il lui I II IIHI lili lilllilll I '1 IMIl tt'll hi I i II  .. HI II IIIHMM «MilllWilHIlillillllli'Hl 

U D 

w 
IC' 
u 

:r 
iw 

y n 

' SPí«.^ i « "1 i. 

;! $ 
f“' di 

díl 

• « - 



J»
V

N
 

*ü
íi 

*s
a

s
 

H
1
9

»I3
1
 

N
I9
I
M

1 

S 

© 

m 
O' é o 
"WO 

m © 
^ N* 
#i © 

Q¿ UJ Of « 
w 4 14- 4 

O I 9 pH 14 
m i 14 
m « pi' m 

a mi f 
51 f i 4 

i 
í iz 

w I u o 
^ I & í R ' # 

• « I « * 

« 1 S I £ 
tn 1 K I m 

í1 
8 \l #Ji 

« , an 

Ê 
¡I M í M 

I 

<4 

ã 

o 
rsí 
<\ 

■W 
fM 

f mm 
r mm ü m 

o- 
UJ 

yj 
r^i 

H 

3 
M« 
at: 
o 

4 ^ <i « o* •# 
^ 00 

í 
y<À Am 

t 
2 

ï Íí 

•*' o -t m 
O <f ff 
tv iC ! IA. 

o w '» o 
g füg 
$ Oft 

4) Il 
** mww 
2 50 

É* uL w 
i t » I 'W M» '««JK ■**} 

O 

loi» 

ft % 
ï«: m 
LW O 
m «& 
m uj 
t*1^ X 

* 00 
4 
«M rfi 

00 O 
w m 
m in 
ft S 

l & 8Üi 
i B 

m ; m 
Jf I ¡WM 

i X 

WH*#«« 0!11¥|KMWWJ WW04 M.1WWÍ 4-'W©¡ 

f, , 

ill-124 



m
T

Ç
»
1
»
=
 

*3
 T

9
«

 

1 

I 
I 
lire 

h"’ 

.; 
I1 

s ï s ï: 1 a 
t Í t l 7 

o 'iis 
. i rf1' 

(11¾ 
^ •#• «# 

ï « i-i 

S Í! ?, 
* .*■ 4' 

® Ä' 
Uni œ ui 
#«"i u"'i, O"' 
># tfi- U"ï 
4' ; '.í' ''4' 

« 
'« ««N 

a: 
«i* o 
sss « 

%A»l 
a::i 

■4' 

U 
co 

o o 

S £ 
O : O 
4' ' 

M< MI 
II i ► i « 
ti %■ ï 
♦«O , N* Éí 

*' S I i 
* i ic 

i! 1 f 
# 4i 

2 w* 
IIN 

î ï 

O 
w» 

íí 

« ï 
f* B 

* 

á I; 

IH251, 

...“'¡i.. 

f «l+! 

i I I 

oii.(ivw:m»o>:i »wiOi •Vimsm i w*-®* 



s 
3 
M* 

: 

11 
I H 

î 

■m i # 
<V I LL 
UJ I » 

f il 

il 

* 

ïï 'ï SE i S 
IP L IP- 
« ■» 

& 

f 

MiiiuMwm «a«' WM* ÜÏIWMIMW ■ 4> w»o* 
O 
il 1-12* 





». 

m 
I 
UJ 

fn«» 
UT. U"s Ml 

d m 
*r 

41 i» 

» 
a 
* «4 

nt ' HB * . a 
« ■ 

* ¡ 

% 
ifW> 
in I 

• i m 

S IÄ 
ft i:R 

§ ? 

ï 
ii 

# 
© 

m 
fM 

R i R 

* i * 

; 'i 

i 

f 
ft 

! ¿ 
i i I m 
I 

s 

ï 
à 
Si» 
if» 

^ I í 
© © 

• « • 
M 'if» 1 ID * « m 
R 11 i S 

i 

ffl MJ 

M*1 

m 
* o 

S 
IIA 0% 

S* H* 5¾ 
Ö 4i 
r 4 

uu 

s !" il ^ I m 'Ki 

I 

11 
-i » « 

! P 
i& 

3« f o « 

ï 9 ei £ S 
lit If U*i. U» I t 

» 
S 5 
Í t 

S 2 un F 'fl' 
»f> i m S '0 i Sñ 

« 
M'i 

flS 
lA 

■# 
W 
Kt\ 

ÜlÜ' WW. à 

> 
(ac: 
«K 

M £ © g> 
Ai 

© I m 

Ä S CS c? SI CI I w 

r. w 
f \t 

I ; «! 

Î'UH i 

f f < 

aiHiKMimMi vac* itwitm I mm 

f "l 

iiii.u in i i.ii 1,1 mu i» iiiiiiii iü lll.llll il il lull in 



N
A

H
E
 

O
R

I 
S

IN
 

J 
E

N
6

T
H
 

S
E

S
. 

N
O

. 
N

A
H

f 
L

O
C

A
 



U
r
te
 

L
E

H
S

T
H
 

S
ie

. 
N

O
. 

«
»
»
f 

L
ti

C
it

lO
«

 

o 
o rftf 

i ( 

H 'imi BW»CIW 4 W.A<W ¡11-130' 

JjJiltUjI'billliUlliUiljil |i|Jl,il'lili:||:lili|i|Jiyil!yi|JjJJl|*liÍ4ÍJi¡!|i|l|i|jll¡l¡y:|>lll:|'llllil!lj>lli|'Jiíl!jj|i||l|Jilij|i 1-1 Jill .. 





f ' ( 

«ll,i¥kKMi03N< WICM SMWltiNlA .WiO* ,11^13,2. 

jiüijiiijiij,;iliiiüiililyliLiiJüiMJâiJ.iliiliJuiiúiiüjuijyiUJüiúyLiJLiiüyyuLÍiJlüJ.ii,iUi iiiiJ ijijjiiiMijiiijijjjj;iij-iiiHiiiijlliiliajjii.UiilliiilliililiiikillLiiiiUi.iMiilii.i.Li.iJ|jiJi.iLiyyyj lUUli  .. i ; ii. iiiil n  .. .üi ,1,1 «¡má.(¡üñm ii.i¡í ¡i, 111,1,.11,1110.1111«íuí, i.i uüli¡1, Í.1U: 



( f ‘ f 
ttltVMJIlMONI SmiOdl WBNIWi ^ IM-MIV II-U3 

I! ! I !i 111 ! !l I II III III II III I III 1' I II! Il 11| IH II I II 1111'lllil illllUHH HHHIIHH HI' IIIMH! HI.I-.-... ..I i 1» » It.I ill t INI in « | in g Ini mi g i g :¡ g |.||n || 11;:¡| 

'iHhuilMIMlllN mil -1111111111) -111-1)111111111111-1-11111 .. 

"I-.... iiiii.;,. -üXiiJlüjjiliLll ¿i,jji,.).ii,i;i) .....11, 

Il 11 H I 11 II I II I IM I |I I" I "1)1)11 IIIIDH II 1111 tlllill I III I I)||l||)|))| hi l-hl I il. '1: 

tMáumààiàmámâiiàÈáiuâiáÈd i.uUlu.iliJJ»l'lilil||l|W|y|iill]¿i|iUJ|||j|jiiiLlj||¡|||ilhyiLlj|illlLLilüu.lliiLl. 



o3o3S|IÍIs 

I , 

("IHII, W»W »••HWW 

Í _ < ( 
«tWKhWIlMI IW«M ItMMlnMn 

tl 
11-134 

I • . • . »... ...... II'IMIN IIIIIMHIIIMII il<H||i IMilli Hull I mill... ........ 1 " ■«>' ... .-.U!: ., .í::¡. : : , ;.j :, ij; 

11111| I'li'l I ¡'ll'Hjlll'11'11^111^111111.11111^114^1^11^1:11-Ml U II II |lM'|i||*H I M'lHIl  .. 





i, f i fu, A r» 
jjl ttumi 

iIPPIIIWWHMM^H pwiwpub 'W1 “""P** 

... 

lilsiiJiiiLiJiULiJdijiikiiJyii^^ ¡0 ij j il i lu ¡.ii.üii.iii„i 11 .j 





O
P

T
tl

U
ÍA

T
IÕ

Ü
 

E
SU

M
PL

E
 

2
2
*
1

 



■N'. i.. »«um ttwHminiiM li-lJf 
... IM1111| 11| !i || II Ml 111 III II I III I|III INI IN' H Nil NI HI 111’N'IHI I mil . .i "i.. in in um int h ti intimini'i mi s..i...i in.i ii i ii- hi in h mu mu « i h ni 'i h ii i' 

- --- • - -- .. .. .- — ... . .. . 

111' " in i'-i i ni i|i i i ii'i ii mill hi ii 11 « h i Nil ni|f ||i|'ii mi'iiMi'ii'Hii iiHiiiiiiii ii 

11 : 'i' 11 mi 111 i"i .. 

-- -- 





.. " í '•"* nil' 

a 

. II11' III III llll ill 'll  .III III INI Ilf 111III III INI! IIIII 'll I ill l||M|M||l||l|lllllllll|r  .1.. II 



«
M

T
IT

O
 

D
T
 

L
E

A
V

E
 

C
O

IS
IB

W
 

A
T
 

1
.1

1
3
9
9
^
(,

0
 

0
5

 

I' 

« 

I 

I " I.....Il l Il'hM II Mill Mil I III I.I Il'M'lll IiNI'II|i"¡|I||i III ||I|| II '||'|' I 



iâ
S

IC
 

O
E

C
ar
 

€
t«

W
l€

T
E

*
IS

T
ÍC

S
 

idlNiVMMmM« WHO« Mi^4i'imw» ill»¡MS 
IH11HIMIIIHII HlilH|i|i||l|MHl||||.|i||'HI>l'll1'llil'H il 'Mili NU ..U. ï' 'N' IUI I.Ill ï'.» l'il-III II IP ||. l'Il UH'.Ill mil II- III HUI III lili ... 'U I U'I'UII II.Il nil'll |I|IN|II||IH|I|IM|I'||I||III|I'IMII'I| Il ll|l'l 



W
Ä

Ö
tT

? 
II

T
C

G
K

 A
t 

« 
9
.5

T
O

6
3
T

J0
 

0
6
 

L
E

A
V

E
 

C
D

R
R

IB
O

* 
A

T 
l.

O
ÍW

O
T

O
 

0
5

 



E -ill* ii mm «uwMMIOmi !WWOii 4' i»«w lü-MS 

! 

! . 

lili lili ll'll I ! I II II III INI Hl- UM III ... 





B
A

S
IC
 

0
E

C
9

V
 

C
H

A
S

A
C

T
E

S
IS

T
IC

S
 

ft» «4 
KiâCS1 whJÍ 
«: « 

O' 

ft, m 

O 
M 

i\l ft, 'if 
*:0 

t*», 
«Oft, o 
H" *01 » 

WCM*- if 
I 

fttj1 * 

*:0 O' CI 
# ih“- > 

<P 

SÎÎS,, «ox c > 
.*1 ,* ft » 

é o 
ÍNJ 

ftfW 

Si 
& 

On < i 

«S3 < 
wr ,«n i 

O ( 

-O'* « i 
*« K C I 
«í tSD 

Ofc; 

mm «. 
ift *.^ 

mfr 
ïiiyi 

**ét* ?<i 
i' 

<i 

«o ft* »r 
»te m 

( i r 
ON-I-IMOXI wnmi itMM* 4 «uo< li-147 

"I"11""i"II'I"N'IM«"JIMHIM|I!M!'ll||l|,|liilll'M,l|,l!,il|l|l!Iillili|!li,’l I .....«»III»lll|,'Im 
l<!!|H|H!ih'l'iliWiH#IHI4Wll<IIWIIiil!iHINlH|l<ill<lri#Hilili^MHftH .iw..............humum...........»uw 

I |,|IH'|,|-III|IIII I III11 KP 11 kikikI^ I —.— - . ....—- • - — • -- —. -- — III'I'II'II llll'plinl ||| I |,|-ll Nll'lll l|,IWI-l!MI'l«|l|HI'|IM'|'l>|-P'l‘ll ■ I 





C
A

Sf
 

2
*
0
0
4
 

D
A

TÉ
 

10
,0

?
 

H
£M

Q
 

l.
g
 

25
42

F
 

‘ I 
I I 
I I 

&» Î'■ ^ 
*©■ 

!:«) « ¢1 

■M W, 
<«IO if ¢1 

H© t (| 

ï« S « ' 
.CÜ"*! 

.•I i 
i, l( I 

3St o 

Í¿?' 

*f 8 
« K «I 

•I m M |) > # # 'O X p S M If 0 in « 
Í 1*1'll 
**7 

«ri » i '•« # M ^ 4 # ia r* 4 • 
~ ■«Sal'slfclssi 

tsisssiss1* 
» * i # T* •* 

EN 
S rt Wnl' 'W :sssíí:ííí 

ÍffM # # 4É m« 4f m i|à i«4 « i 

« 

^ í| O Oi 4 , § 
* ïî.'O J o '«il ft? ã ill i| dl o 4)1 cf? O ci? IIJ Hill- o 

wjo 1^ o íii o 0' o é o '!ii|j' e di» o i* o á» o o o- 
"" çj ^. 

i Ö 'lA C' O O 'ï O i\> 

KfeMül 'iï d! à o d'd 4 
O 113' ti c o 

d S d i df 
'¡i:::! o o tu O' ¢1 

d d 4 d o 

i ra^ é o # o o o- é o o o o o 
.1* .^1 # '* !* * P * :# « * *' 

O o O fill 
tt » f #• 

CK' CU O 0 

■0' O' ii;,i 

'0 O' 4 4 

i 0\ ^ pm ^ 
— # iwñ m ^ 4 r# o e 

» « # * 
< « o e- * 

üûmi li 

♦„Slilist 

ífrífrfí 
i T 

#*mm9to 
¿¿¿¿u 
Wp1 wm #n4 ipp Aimit a I 
sassssi 

*=!,s 

¡iaaási aa 

¡iíjrviHí 
¿ S 4 fi ! Í— Sr ^ É * " ^ 4 •* »t '11 « i 
« i« 4 |ÿl I I M # '# il M t I '« 2 im 4 di if 
J # I i I I |Hi K p i# ■'" - ' 
# 4' ► * S' n * % #, f i 

¡ i I 4P ,sfm mm #^l up« 4 M 

....-..-. 
it-ne 

. ...«.. 





e
»
l
«
f
l
ß
 
O
C
 

Jm
ri

rn
 
ö
.
i
T
ö
T
0
 
B
l
 

!
*
■
 

B
.
2
Î
5
W
Ô
 
8
2
 

L
W
«
o
*
«
 
ö
*
3
i
?
s
n
-
r
>
!
 

«
f
f
»
 

9
m
W
È
f
t
m
 
m
 

o
f
i
»
«
 

0
,
0
 

«
m
l
»
 

a
«
e
 

«
f
i
«
f
T
*
 
o
-
o
 



* 
© 

# 

! 
? 

I 

î 

li Ol 
I *1 * 

O' o 

h à 

g ¿*$ 

* 

I i 

S m 
s* 

¿3 

¿1 

82 

¿4 

* 

IHÄ2 

'1' 

X 

» 

11 

IJI 1,^ i iH <, 
« * # 

O O O- € 

C 0' clt 

10 O C dh (L 

l» 

¿ 
tl 

"K 
»% O' o o < ï 
*( • • * I 

O O O C I 

!«l 

s 
•J 

s 
2 

fe! 
w 5 © et o 

: ** « J ê d I 

o 
O 

» 

m 

i 

t 

9 

HP o IP 

o i» i 

a4' 

"J 
o 

•c 
u 

« 
* 

* 

s 
iMh 
Z 

ï 
i 
m 
8 S 

s 
O- 

ïï1 
# 

O 

© 
U 

hf 

d 

.. 

‘1 

- • * 







r 



i 

O 
II s 

«N 
m o 
O €S 

i i 
*«1 »*. 

?! 

m m 
* 4 O Ö 

O1 
o 
o 
í*' o 

« t 
o o 

h 
U 
88 

h 
#•*« «THl 

S d 

1 j 

' Q O i , # * 
' O O I 

' O' 
o '0 © d * 

m 
« 

•% © ' 
if ■* 

o ’ 

« 

í 

1 O' © '* 

! õ «' ! 

ríto. 
o aa e i 

«•- * 

, o d' o a 
*í <í á s 

o ■* 
O 

i 
si 

3 
■4*' 

Si 
m 

« 
411 

3! 
3 

> » rt -o « «s 
• » '(4 <» € «' 

H'lli'h ..I (:|l 

a en 4 

¿•i 

Ir! 
C|P o o 

J, ' 

«i 
% W ' 
m 

^ o 
o o 

SÜ 
m W 
3 HW¡c! 
^ O c 
o n 

8 
l'( D 
K » «> 

üy un 
© © 
© p 
'!»* 'Pw 
■m «ñ 
© 'N S TW 

» * 
'PW ßi- 

r 'O « 

í¿ 
5 « *í 
4* *? 

m « 
po 
ci o 
#4 « 

8S 

«6<t 
4 o 

« 

KHj|’ H i- 

y n « 

I i:, i: 

© O 1 
» • 

D © i 

2 í*. 

Soi 
U U 1 

ssw5 
'« i» M 4t 
« 4 

O O ' 

' U »!: 

2 

ï 
f 

i 

»I H*» llMn«OMIMI MM« flliwim 4 «Mil 

#:, 

i»* »4 

i O 
i • 
i © 

I* 

i m 
’i 

I 

s. ' S 

Î i “ 
ir 
i o o ^ 

o o « 

K © © e a 
INI: * '» * * O © O O [ 

w 

l 

m 
s 

ï 

o ©• © O ^ 
M H# * * # © 

o o o o 

O' 

©OtOQÔ- 
“¿¿«ío*! 

© 
II 

'4«: 
ö © n o- 

Mi' i 4’ i « 
© © © © 

: ©' 
" ni 

1^3 
: Q 

O' o o 

? 
fí 

, « o « o 
«i 4 4 

si-* 

I 

* © “ï 

ll 
<n » 
© 

ï. 
i: 

é o • o 
1M • Cp O 1 ' o # 

£ 
* 

'N- 
N* 

45 O 

3 
S 
$ 

Í5 ;l 
8 ll 
ft,i Ni- 

« » 
':::'i o 

i' 
h a. 

'«i' 

8 ¡?: 

t 
•::;;i. ::H:5 

í i 
''"',.,1 fN'ii 
•«Wl N 

£ «r ^ « 

N' i» n 
ft; e 
m > 

,"v fitf 
o c 

C r'' 
© c 

¡8£ 
O N» 
D « 
O w 
O ^ i« 

D O 
I« 

«'■id, 
M '►* 

'hO 
4 

*N 

•II 

* 

..NI-.'Ill"' 





a 

M <M C1 O 

ft N d 

Ij £»4 

I ï i 
« M till y I * »y 

: i 
i KJ i 
fl <9 

C i Ö 
s s 

0* i ftvl Q 
■i* o 4 i* 

•* u 3 in ó 

d 4 ■f 

SÎ r* 
ifi ^ ft< 
o cî o 

c a* li u : 

«i 

UW 

s 

«■•■ilimait »•</ »nyitu oiivnofiowi 1WIOJ nimina 4 moa HI-138 

-¾ 
■J", '** s '. •& • 
■ - Í 

ft o 

VI' 
UJ 

11' Ci i- 
«€' .. h 
y,,' y 

«.ft 
o o 
Q . 

« m ft! 
S'1; m o 

1M PI 
O O 

o cs •# 

E ~ 
5 
o 

ij 

I 

Ö 11 

il « 
1 N hi h 

S3S 

m 

Y «> 

«€ mi a i: 

ss; 
O Cl 
IN PI 

N r» 
Hj » O 

..1 ► * 
jft o o 
IN 

é?. 

^ C " J* 1 o 

W1 
yj 

ii 

O ¢1 o 

OCl « O (.1 K 

í ' I: 

W»l' »J X uu 
>M Q 

83 cr f 
c3 

—« IV 
imJJ rfjf 
O O 

»I 
* »1 
*: J 

...'I Ml I U'l Il'M'l M'l'ililH'I'li lliltHI I Mill :!'IH>||4II-|M"I »MMHIII'I l|i|ll>l<MIIIIII'lllllllh|ii|ll l!li|'|l III 11 | 





T
A

*
«

.«
 

IN
P

U
T
 

A
N

S
L

E
 

O
F
 

A
T

T
A

C
K

 





. 

I I 
! ! 

Il I 

! I 
! I 

C 0 

» 0»; 

C j 
^tsàú 

S 

ï; 
3 

lí 

,11-162 

ij» 
i* 

i O 
i a 

* * 
* o 

o ^ 

s:: 

iW\ 
o 
í 
D 

O <¡f C 

If 
Ä 

S! 
m 4 
80 I 
St°. 
^ 4 o 

IN ï 
O ■ 

I 
o 

O' )[ ti 
<#' IX 

:g 
I O 

M 
'• m 

X a 

p ^ 
•4- 

o 
« 
o 

85 : 

> * » 

O « i 

1 
M *1 

D C « CD ¡o 
U O 

8 I O 

iícS 

O 

s 
4- 

' á 

fi¿ 

III'!'!.«Il m II IMMI'IH'IMIMMI I. f. 



»I 
■4!» 
**»' Ö 

* > 
o c 

*11 II 
*í ^ 
o ^ 

ï f 
„J '» 

m o 
o o 

o o 

áá 
— 

* * 
O 0 

«! 

•—í 0 
□ 8 
o o 
il»*- -uft 
0 tw 

i « 
O 0 

ii 
ís 

§' Pw 
- O 

8ß 

Í3 
rsj -PU 

árf 

í* 

O 
# 

0 

i 
á 

3 
»** 

& 

5 
i 
9 

! I 

I H f’ili 

» # 
í» o í: i 

ö o 

8¡f o i 
MU' > I 

ffi 

#** * # 

Mmin-itMiH) W#,., unNWlOrtWSl«« MHC1M 'tmitM 4 MCW 

&i;S5 

11-163 

l;IHIl!|#PIIIII|ll||ll|l'1ttllli|ll!l|«lll|-IW^^^^^^^^^ ........ .   '"".. 1 lili ....lili IMi Ml IIIIIIIHIWWWINWWMWWMIIIIIWM^^^^^^^   N # fiN II l'>lil'i| i|l-l'i|i|iiiii|iil mu 'iiiiiii mi 111111)11111-1-111111111^11-111-111111111 m- 

iE 

MI 

ií 
I*., 

S** 
m 

■m 

s! 

5 

Ss ï 
Kf H||l- 
-«« <i"hl 

II 
III «I,. 
»t mill 

i Mil- -Hin 
im; ■'& 

-rHhi- hhiui 
* 

H.|f lj*| 

¢:5 I 
r'Bi 
o 

-KWH' 

# "3 
-W 0 
n % 

irthi 'm 
0 O 

5! 
ss 

* ê 

I T* 

! ii 

W n "W 

I i 

0 # 
iD O 

a a 
ih« uniu* 
t* « 
rtw m** 
’(•h- If1\li)i 

S s 
s 
c- 

is 
J<S 

•Il 

* 
P*; 





IN
 

â
tP

H
i 

P
S

I!
«

 

f 
M« « 

io' 

I 

ft o 

i ,¿ 

ï o 

<1 

Ct 
I * 
: o 

f'iiw ft 
mm w 

5" 

*N ft tif 
E O ^ C| 
{l0.- 

o 

Ö I ■ ■' o 

¿ ‘ » 

UV U> 
«O u. ii 
¥* * G ; 
W O ♦- III 

IN 3L 
»© O I » 

* ►- x 
i® 

38?. 
a * ►- 

'IN 

j; Q m i 

321, 

a3N-, 

lii 
"? a 

-iJt« 

ÜXV 

il S ! 

R Î:$3< 
?!■ 

w 

I I i 
il I 

( i|||K,|: h-w^^hWin »♦.. INI* 

•.- •*•• - -- - - 

IÍH4S 

■ 



I I 

Í 



«N linn, ni i" 
•n o» » " 

'N)i 
W, O 'W' 4 

ihm: h* 

iNi u» 
m o «l t 
^ *o 
m o *»-' 
x: 

tfSJ ,} 
MOI 

«SS 
#a«*" 

'jHlhi 
fhiJI 

hl» 
Í ® ftr 

# 0' 

MMK-ääl K 

»■SB it ï' 

•Ä I 

-f* ji 
®TÍ '' ». 1*9 

t'S, 

1*1' 
U 

• i*i N: 
« « If» «« II 

;*» I* J, r 

Î 
k o 

u 

3 

"“*««» ««* «•«» ai««i*««i 'MtM mim 

" l"l' III 11' Il I.Il'l II II'HII’H 1’lltllllllHI HU.|i|ll'llll||l-|Hh|MIIMI|lll'llll'llll|ll||| III||’I|I'|II|II'M'11111-11111111141 ll’HIMI H'II'IIIIII'IIIII'I' ' | 
".......................... iNl1llllill1i|i1li||Mlil|ll|i|ihNHII|ll!lllllll'i'H 111-111-11111-111111111111.11.11111111 n-ill-Hin..-ill-ini 111--111 nil in"I" 

...- -- I — ■ —-*H 
.|i' 

_ _■. .L.._*__ 





í f 

»«« miWMKIH HWW MMMI'i IHO» mm 
....^11^1111^111111111111111111111)1111-1111^111 IIl|II.... 

....-- -- —- — .» • H .... — . ! •HI‘IIMII|I{H!IIHHh 



I J 
II O 

I I 
m 

1 

ÍM i 

'AV> 

¡3 
S5 

t« 

lh|' 

it 



* 

II 

s í ' ï 2 s 11 :i 

'4 

ft¡ 

lililí 

«liiWIMM»:»» ««>< «i«"* * »<« Ha<1 "fi 
, ff* * If 

-.. 



«
i
l
*

 

Ihiiifri. IMI'II-IIIIUIHMHI mi'Whi mmw fl-WillW 1IHMM'1'NinW 

|><H .. 



*
*
s
i€
 

«
C

Õ
T
 
C

m
tA

C
T

B
IS

T
IC

S
 

'!|iMlIIII¡¡I!!iI¡iMljI-h| ! 1.1-:1:l||i!,i| 

H 
4' 
# 
ff'iiii 

^.1 Hk -41 
IlltlO mb 
||K I» 

Si11 
iWl.l: 

i 

11¾ A, lC 
IK':1,:11 C 
i»: 

O »» 

IM1 I.*,.. 
'«Ä »S 1*. 

n K 
:M"9' O ‘II! 

3 Si 
mt * 

m cs 

»Mi 1 

»»«III*» ifS| 

€ < 
N ♦. 
»ÉPlIM ß 

! 

Ir 
+111^:1^111^ iiwumiini miwwn« 4- mu im:» 

.-H 1' h I mi'll.IIII'IH ||I'|II||NIIII|I||| II-IIII '|l'i|i||i|il|Mirii'|i| l'itniililill'li'llliil MII'IIIIIIIMIIH'I'M ..Ill N. H'" I-HII ll'l'l.mil.Ml I I.. II Mil'l II 11IHMHI l'i|llii|«ill'll HH IMIMIIIII'I'IIII llilH'IHI II II » 





•X ("I :i¡ l! 11 ll¡l ' 11... ! i-i ! ii.1'1 i 



•Hill' 

« H !. 
4Í ** h 

Oi' 

m4’ ‘4 ^ 

* » ^ #è «NI #4 M# 

í ¡ ?5 iï ¡ft Æ ¡5 « I M 
* « ft( (^1 M »w t« 

N« < « H< « 

«*<•#< 
o o a i 
* « * i 

4 
r*l> ■i'* 
* 

I as 

ÍO 

O'lf 
'S1« 

nI 
WP *íN '0 

iW 5 «i 

jï 
N » 
M O 

S4o 
¥* 
fl*!!! o , m H* H*«* 

° 5 
»«I 
«w '111 MM I 

aï«ri^ 
IL> # o 

» #è i 0 

hhî ¥3-íâ 
UÎO' 
1 ! - 
tt» ^ 

I I 

! I 

't i 

i il 

< 
HIIVMMM»« «mm «IMM«*'»*™ 

! Il 

î 1 I 1 

Il " 
I II 

II-lift 

_ _ _; 



U
M

C
 C

M
 S

 T
 K

 à
 1

 N
f 

')
 

O
P

T
 I

 l
»
!/

f 
P 

F
JÜ

k
»
l.

F
 

2
2
4
1
-+

 







tí 

hü 

ar 4;. 
LL «i 
& 

O 

R 

I 
@ 
llfi 

S 

« ^ 
D «r 

-■j 

Æ' 

m: 

& 

», 

Ol 

í¡ es! 
r 

tt! 
«I 

? 
'•iJ'C1 

« 
'0 

... 'H ii"in i.ci il h i un ini mi h mi|iii| mii'ii iiiiii|ii i mi hin i 





F
(N

) 
=
 

0
.3

0
2

5
0

0
0

0
0

0
0

 

!! 

i i 

*11 So 
is 
-4¾ 

a$s. 
iWd* 1 Of1 

8 1 pH » 
9 

* i •*1 u> 

t 
O' 

' I h 
i I M 

iè 8 

5! 

IKI 

8 

U1»" * 

. ^ ! ^ 

-1¾ I S 
«t I «N' I Si i 
1'. ! 

f 

=f| ! ¡ 

I I 
41 ! M«f 

I I 

o 
O 1 

o i 
* ! h» 

8 I 
£ ! * 1 

8 

>o 
tw* O 
«J Set 

UU o 
SL^O 

<' o 

s:$ h» 
pn 
o 

.oá 
KIO i 

• P-l 
• o 

QC*> 
P J K Cj 

o 
O u “i 

i ooa 

or*- 

S 
O' 

« 

34 

? 

*8 

1»! 

UJ 

SAS 

-»4 

I OS 

" i a 
*1 3 
s1 
01 

8im 
I M 

M ' 
m J 

H 

► %. 

«T H 

8 {: 
k 

I 

ue|> 

S I 
w) i 

* I 

S' > f J 

M p! 

*<^S j ; 

2Í: 
W I ‘ 
k. a 
ï I « 

t,lt, «.N.«*) »*» »"«iaa« «IJVIKMIOW WWM «INilWli IWOI 111-102 

o 
i 

9 
m i 
« , 
* 

S 
* I 
• 

o 
i 

on 
{M»« * 

04 t ' 

“?i¡ 

0*0 

m 
sD 
pn 
O 
O 

UO 

s 

c (N 

eu 

ë 

«o» 
m f\t 



3 
3 

î 

s: 
* [ 

O 
« 

i D 4*8 

;3 
si 

(' 
T 
4<> 

».(i 
h»© 
»4 i 

sa 
wMp* 
a.«*© 

á¿ 
gg 

-as 
NO » 

1 K-l I O' 

' Ils 
ö$8 

Ci O' 

¡5 
O I « 

A 
I H 

« I 
IU »! 

=>éo 

O O 
<n o 

* 

S I 
âi" 

aîJ 
t 

1 ï 
? ï 
T g 

3 
ud 

ÿ i 
Ut I 

S ! 
Sfjli 

I " I 
M r'f 

l 

i 

i* i i i 
i i 

¿ ! 

ÿ 

*s le 
i jn 

i 
à 
¡ï 

oiivaonotNi wnKM !tn.v» 4 <v<o> 

O I |> 
1 » 

I " I 

! Z \ 
! I 

ü S 
'♦ 
O 

S ¡ O 
5141 I 

2 S i 8 ¡5 i 
- lg I 

I » 

I O 

ï' 

00 i 

! 1 
fi I 

<MM 
s i 

S 1 8 
.H I O 

2 ; SQ 
Ut. <0 
'O * 

0! 0 

& 
Cl lois 

I 0 Ui 

»-» ! O' 

ï: 

i 
m 

1 h 

¡£ ¡ K ! ■Scfc8 i o»< 
¿0 1 8 

I 9 I U* 

* ■ » ' « 5 

on 

“ i ® i S 
OC I Ml ! 
lu 1 < 3C*t K 1 

IM 
1 ^ 
I 

* ' mPi 

a§|:s 

« 
* 

O 

! è 
lie 

**4 

IR» 

.. 



■ .... ■ .. 



II 

sä 
S'* 
s 
s 

i'iiw nHWinliMihj ' »liu «nifiMu (mvacMitM >waoi imm4mo< IM-18Ä 
1111 ! :| 11^11:1111 uni iiiiiiiH iimiwii ii'iiiitiiiiiiir'Mi11 iiii|iii'iii’i!i|t|iNitiii<iiii .1111-11-11111 

..-.. - ■ « ....».. i'IMIIill'hljHHII'llll'lliHH MMHIIIIII'II l-l INMhlilHI4il-hl44H'll'MM4 4141111-1-41 ■l.ilhill-v.ill.liiiil' iii|.i|.|li ... 

i-llfrlIHtlWlItlll-HWHHIHIIHNHIrtHhMIj-lHhWHHIlWl-IMlHI-Ml .- hwkHh H'MHHiHlh - ■ - --— -.■ .. i 



C'iiH «hm*#««: iMh* »mm oí.y*ojio^i wiüj 4« w*o* 11-186 



s: 

c i 
<Ni r- 

8 ! 
C * 1 
Jnw t* I 

H i' 

ÍQ 
-4- 
O 

WO 
wo 
¢0 c 

o r* 
a w 

* « 

k C 
50 C 

O c 

O® 

s 

r* 

! 

1 O 
cum 

9* 

>0 
K® 

ïi 

81 
N< 

< i I 

Hi«i •**(, (3i|VN0tf«0M ÏW*CM ÎMM<mt 4 ma» 

M iilliil'HIH! Ill Nun 11 ¡lili Ulli I Ulli I I    l, IIIWI NliliNNlIum pW1hN!HuNiNPii1 Him    .in   - 1 v. -   .. .. 

)(-187 

i. 



I 









? 
i 



-
4
.
6
8
5
2
4
0
6
4
0
-0

5
 

8
.5

0
1
8
5
3
4
4
0
-0

5
 



Hiiki! »mil«*« 0¡|||||I»||||ICMÍÚ!W»I »'»CM imm 4 II-1M 

i||||i|#»ll|i||||'|l1ltl|i|||||»|HHIIII'lll« .1111... 
! HIIII|I|IMII»I|I|||I”H||'III|II||1||II||I|||II|||||||II I||| II|| Il IIIIIIMHIIII II 11 l'ldlll ..I 

i m!ii! |ii| í "i nil 'i li|'»ii|'i'iji 4 il li mi! ItNIil'll'ili'N"-iljl |iji|ili'iil'i|i'i|i!i 'Hin ! 1' ... I'll III I'litiH li HI.Ill' lil|'l|;!.ni 'I *...11 in ll'i '1II »*1 111! rf jM I, II >in n i « tf) rf Miff.« “ i *f.i. in . .|;. h nr i||a ..i ,i||t|!ti'i,<|i » |!ii ii li 'i l l i II i’ll'|'||iiii'ii Hi'iM |'|'|i|iiiin l'in 



T
W

O
-V

Ä
R

IH
B

L
E
 

F
IB

O
N

A
C

C
I 

E
X

A
N

P
lt

 

>• Ci 
Ci 

mJ £o 
o 

wo« o a, «i o 
iT 
o o 
f>« f>w 
Cf rsi 

O 

u 
* 

4 <M 
• u 

ÍÍCl' 5«' o Ufi o 
Sí' p 

IH « fh» 
im 

! ff 

o 
*0 
r*'! 

M 

>,W» 

2§ 
a ^ 

fM 
o* 
i\' 
kA 

» 
1A 

NJO 
N— 

OC O 
ÏD l*" 
C >0 

SS! 
<M 
k/1 

t 
5(4 

<$ 

»ie 

!i| s! 

•ii^uVwim« *i#u •'Nfftw GIIV*CM*0>NI iW!«Ol W»NW* I iVhOH IWf5 



C
O
 

f!£
7
*
¿
0
9
C

*
c
 

O
ü
 

¿ «ç, 

>"0 
c 

nJ 
<tc 
xa 
UJ Hl*- 
0. X 

cr 
h- 
"í-1 
C 

—* O 
NC 
'-C oca 
uc ija 
c;rv 

>C 

r, 

é 
5 
co 
a 

a O r 

*ni*1l*M «iMiWiokwiwwi ïiwhicm fsiMitni 4 11-196 
-‘»■..rt*-.,. 

- ■ 



.«»u atrnmtmm »toi tiwiwM im« 

! I ii 111 lllllil |l 11IIIIHI H l I I II II ..... i:li 

"H'IN'I'II1 MH-.. ..i .in..Itl iijil I !'| llljM in ! IHlltHtHMWWW !' I|H llilIllhltlHllíf lÜlIHHl 11||| l| |||| |‘|I'H|I>|'| hHi| |'|I|>| I'IIIHIItHI |;i| I MI in»« Il ll'IH'l 111IHHIII l'IH lim litl'IWTlIli'l'lll'IIN'HtiliihlllilllHillll'll 'll ' 1-111-1^11111-11111111111111111^1^^1111111111^11111111^11^11^11^1 »'I1 » 11' " 

1,1, 



0BW»O*K»«i »WW' SH««™ i «w« IW98 

VO 
MO' 

< a 
X CM 
IL^fl 
a 

H««. O 

MC 

« 'M 
OCD 
U ^ 
o ^ 
o o 

K 
or 

¡M 
ft» 

DC 

Q 
X 
g 
Q 

■tt. 

» 
O 
-jO 

|1||||!|||il||llHIIIIII'!lll« 1 

I INH ! I| Ml !h|! NII'HlilHI’HIH IHIII ... 

Hi i| « iiifi|fi!fli mim |H ¡iti'iiu ii i!|!'ii'!»|H'li|i il-iiin i||| Hiiii!' il,i"ii'il' Il il i|'"||iH!"|!'i"i'>|iiM|i iff! wlitiititMM 



Ä*« ■INIWW 0»|V«0l4IO3NI sw»0;l StlMlMlI 4> inOI U-199 
11I Hill II Hill II I l|il|illi||ili llfilil I llll ..11151M II I II !.. 



>- o 
H o 
< o 
z «»I 
Uj ¿I O 
a o o 

S o 
O u"i 

* OD 
K] o 

— O O 
Nrf Ç « 

;* 
o ! « 

fl¡ 
Aiiil^ 

p 

«wl'C 1 

>• O 

rsiQ • 

QHtf) 
D<Á < 
uw < 

SuTl 
N 

>■( i o 

jtt i 
o ! « 

> ?í> Jt, 
IH <p 

UJ r "i ^ 
íx, f» a 

I 
>3 a 
« ï <43 
O ^3 

• <\i 
r*y 

O 00 

Q O 

O . 
,mJ' í '' 

N <3 

tx .) 
o 

U f- c 
U 

(3 r\> 

S 
O 
tú 
fO 

3-0 
►" O 

< c 
Z4* 
U4 fSJ r»* 
ft, co O 

N I 
ff» O 
tO tú 
(**• n 

• rsj 
(**■■ 

tt 

«-• O « 
NO • 

oc 
D (\l O 
U « O 
U N 
0<t' c 

<0 o 
ÍH> «If 

, o 
«n O Q 

p o 
n0 

fc A S D© c 

< C: 
z O 
UJ rj p-t 
O. u"' O 

I 
O G 
o: <o 
ff rt-i 

rri 
vf 

Cfc ao 

a: C3 
D r.< o 
u uf\ o 
G •" 
G (í> O 

# 
J«» > 
i f U* 

fr 

G 
««T c: 
z« 

a. -t 
fsi 
a 
'O 
o 

DCT' 
G'?' 
G CJ 

C 

i O 
co 
<í 

o 

5 
G 
« 

at 
g 

%o « 
I » 

< J r* 
O 
N 

mJ C > 
» 

CJ 

Q 
Z 

if» 

OC 
lUj 

* 
a 
•J o 

Í s 

«''"Hi»*'1 swniOiii K»Mwni^ iv^iO* H-200 

...». 
...1.........“im mi mm HiiiiMiniiiiiiinHi|iiiHii!<iiii|iii“iiHiinHiiii!iiini'i 111111« iiiMiitPiNiH'iiiMiMii 1 « i »1 hu «««>1» 1 « H4, i 

I» ‘ !’ I ' I r" : ! I] ! '! Mill '1 « • If» || jri il r* '11 ! iljl « »fl ».. ! I » r !H! i l|l»l In.1111111111-1111^1111^11 |ii||l«||»l'llll|!l| | Il |i l'l'|;i l!iH|l!'Hlil| I II l'!l| Mt|l<1'||t«PI|ifMtJlMllf|l I" 



- o 

2Í 
UJ .O 

#% o 
NIO 

a ít 
r c 
WJ 'C1 
U — 
car 

O 
m 

:a 

o 

a 
i 

« 
« 
i o *4 0' 

Ä 

j'9 
*$ 

t i" r 

Cil»! .«un wtMMH* <m.»»OKii»0>Ni wwicy $»»Nl9¡rw 4* 0-201 
'llll'lll hnilhilll IIMII I|I||I|I IH ' HII'MIII «iHHI IH Mh 

. 



/ i 

míiiiiiwu WIOsI SSIWISH« i 1K»ACH ,11-2:02 

! ¡I ll! 111« HUI III III UN Hl HII ... 

> CJ 
t- O 

<0 
ZC- 
UJflS O 

co 
*0 o 

Oí r 
30 
O-H O 
Uí'i 
O^' 

t ï o 
i O' 

4* 41 
ir 

0 
JCÎ 

>■ o 
»— o 
< o 
ZO' 
UJ *«HI o 
CL O O 

un 
'i-Hi Z2 
•""H ou 
O 0^ 

« ro 
**Hi' un 

OD 
o 

NO ■ 

>- O 
o 

<: o 
Z * 
LW O 
a, un o 

en 
^ c 

fSJ 
o m 
* ro 

*hi ir 

oeo 
D *«*1 O 
UO O 
um 
0-^0 

i un 
O O' 

« m 
ffí 

ro 
O' 

c 
OD 

D O O 

<3 O 
O' 

£V 
O. Oí 
30 O 

i 
Q 

O ! O 
Z ; m 
5 «-t 
O « ^ 
CD , O 

ac : 
UJ i 
31 
O , II 

# 
mo ífr 

O Ub) 

"tt 

<x> 
-««00 
NO « 

O 
ac «ï 
Z> OD O 
U ^ O 
UO 
O ^3 O fM tf| 

O 
* O 

r*t ir 

or 

s 
a 

o c 
00 
ro 

O un 
Z 0* 
3 
O i ^ 
03 i O 

:* 
C ^ Il 
10 

< f:i 
Z r 1 
ai oi o 

m c 
<1 ru 
o fn 

i <*•» 
l U"' 

OD 
» O O 

N O 

OC r 1 
D as O 

O 
ru 

3 0 0 

Z 
Ci 
U O 

«ï c:. 
zi** 
uu ir 
0. i,0 

un 
i.r 
o 
o 

•«o 
N O 

O ry Ö 
O N 
a rn c 

rr 
<p O 

I st 
i ^ 

IM 
-t 
O 

— O 
ocr- 
3 u"' 
U lT' 
oir 
air 

o 

ru 
O 
© 

30 0 

a 
a 
30 

o o 
© 

a 
z 
o 
© 

a 
«ml O 

# 
NO > 
«<*o,in 

h u- 
# 

nO 
«MH O 

mMiihmiiMm1 'ifi IhlHli «Itw 1U H i miiii ili'iliil'iii'iii'IHIHiiiH'llll'iilHiHli HIÍHII11 



1 

s|î «I 

>o 
k-O 

Sic 
sem 
IU «I 
a în 

t**c 

Wt Cl 

D-1 

U« 
Qi- 

<4 1 <Hi 

O 
0.1 co 

o ; « 
~JO 

D s s 
o 
OQ 

« 

£ 

3C O 

c e 
1 m 

o 
« 

il 

'' I 

J ou 
'i* 

o i 

ï ¡ I 
•* i o 
m i « 

**< i :K 

f 
1 4 

>» O 
h" O 

<Q 

IU 0*1 *MI 
û. O 

a i 
* a 
H» »Û 
Ö CO 

ê »«»* 
-* «0 

i .«*. 

i CD 
-dMNt 
NÖ * 

(0 
«M# Q 
a: S 
Ddi o 
u4 o 
UÓ 
□ «' 

ll> 
CO 

I o I o 

1 ^ 
i g 

i s; î*1 
a, : o 

: do o 

ci o 
i i *> 

*f. 
•O «* 

g 

UJ 
* 
O I II! 
^id 

►" Ö 
I*“ O 
-J 
<: a 
X o 
UlJ CO ip"4 
c. co O 

° 1 
«M Û 
-h «jO 
O CO 
• r»H 

»«•I 130 
fOi 

ao 
— Q (Ni 

cm: o 
30 0 
oo 5 
o o 
C2M2 

o ® 
* en 

<4 M 
O 

I <¥<, 
O I « 

5 -J 
O , 
OQ 

! It 
oc ! 
Ul K 
O. I 
a. I o 
30 0 

P g 

I o 
o I cr 
Z I o 
5 \ <m 

flC 1 ^ 
tu 
31 ï' 
O H 

il M I «.H 
û» Cu Ö 

ci ¿ 
o 

a- 
» #««« 
« m 

CD 
» O ÍM 

l^Cï « 
* O 
*CJ 

ac a 
3 n ! Q 
O Ct O 
u h- 
o n 

Ck 

'2‘ 

o 
-J C I 

Cl o 
Il CD 
i r^» 

O 
00 

o 

a I o 
IffiS M b||!pl «S? fci i ” K? 

O o 
PS» 

>• o 
i»»* o 

<o 
XCM 
UJQ 
a. us o SI 

o 
O *0 
o o 

» *«t 
^ a> 

m 
00 

«O Cm 
c-tC * 
NM O 
-»O 
cm m 
30 0 
uus o 
U* 
DUS O 

O —• 
O O' 
• 00 

«*» <M 
an 
œ 

o « 

O 
oo 

cm o 
3 0 0 

O a 
«M 

; o 
a i m 
m } * 
SS 
eo i a 

oc ■ 
uu 
31 I 

-JO 

c! UU ¡|î 

N O * 

>• O 
o 

XOI 
uuak o 

m o 
ts* oo 
a 

» «o 

c» ■ 

= Ct 
OC CM 
3fflt O 
U ni" O 
o^- 
Cfl O 

Cí CM 

k . o 
50 O 

O ,o 
CM 

s o 
! -J! C» 

II 

I U- 

5:s 

I 

>o 
»- Ci 

<c 
Znu 
Ui ijO 
0. i>0 

CË 
m 

us 

MO 
cmtM 
3US 
OsC 
o» 
C'I^ 

ulb 

G 

5 
O 
CO 

ce 
iU 
6 
a. 
3 0 

g 
à 
ieo 

a 
UJ 
a 
S 
-JO 

d 

iiN'2 

:. njM tW*0i ÎMNIWt 4 IVAO« »1-203 

!l'i||.H mill 11'linn II i iiq g i ijniiii, .i u 
11' l'ill!!i|'|lllllll!ll|!|ll||!'|r|l|l||l||'|||l|||:'|!|'|.|:|||l|!l|!H!|!|i|!|l|l|i|'l I 

"" 111 "f'"1111111 !|“l"'l'l"ll ll'H'l ""I'll II HH l'Ill lllHill llll l'IHll|Hili|lllillll'|-|lH II I 







I ( . '1 
iMwMtti 1MÉ11I BIMftiüUllUBIIl MHHii 4 WWJi 41*206 

---- - 







io-üooöooo&os¥*q- 
= 
i
m
a
 

? 
= n »«to» m

 





..... MlllllIhllllllllllllllHIlilHllllllltltll-IHIMIlllltlH'l!1«!! ...àü.... 



P
i^

fl
o
^o

o
 

:(1 MI **.. «■»» MM* HttMM'A WMM 







f 



I 

P , O 
co 1 Q 
^ i s 

jo I 

Mi *4* 
W U> 

Év 
♦ t 

I 

ou II l!i 
4 

4i « 

"* I í! <% i r\i 
Ir rw * 

í-rt 

i 4 

í i 
ai.vKMOWi wncM «iwitm 4 mo» 

í>s 

i § ! o 
1 * ¡ 2 
I O ; Q 

ë<l4 o c 
fÙ «M í' 
O P-« ^ ' 
I *fll *# »4 P I 

► O ► o 

ï 

11-216 

s>f 
'«O 
cr 
i# '«ñ 
rsj I ^ 

: (H 

s t 
g ¡ Î 

* I w 
O N 

|i 

i i I 1 
Hi 

* ¿s rjs 
r 

* « -i* 
w tr«4 ' 
¿ 1 IHf fr 
W y 

i «r 

>- 

UJ PW 
a. r*» 

C5 

o 
o 

«M 

&Ï 

f 3 

! o 

;&í 

I 5P «p* 

iS «Um 

P r3 

4*» 

X 
f 

H 

ac 
MC 
ac 

$ 
C 
« 

ÍM 
m* 0 
t • <k 

œ o < ’ 

o o 
M 0 
V o O 
«cr» m ^ 35:3$ 
U O' IV ^ 

°$S Si 

# • W ' 

Q o o fo o 

iíl* %lü 

t 

<«( 
wc 

» o 
( It. 

•U o 

2~|j¡ 

3 M' 

» 
O 

i#**1 
i *•* 

f- i 
i/ii 
s 

ií¿ 

*«l # r# 
Od 0* 

ItlHWlIfP*1'!!!!1”! ¡lili P T ... mMIIWMHWIWHiHtlil'IWH'Hhi-Hi 







2
.+

l«
f
tl

5
S

3
 

0
.9

1
1
2
5
1
7
4
7
¾

 













►■'UH # 
$?? SÒ o 

# **» u,l # m m* 
tfSlf* líi «n o 
o» * 

* * m 

\<0 
ñ 
8 
j , O 

<f o 

¿ 

¡t- ¡c 

f s 
•■••■0 ï 

"*i ■'* 
J ^ « 

«•'4 

■3 
¡¡¡Br 

" "I 

18 
Mtkm 
38 Sí 
8S;Í‘ «|D M» fi 

«I !1 i 

3C «MI'«« ^ 

*N*M» ««MMM4 liálAftlII 
lliTlilWlkiiilMP 

.*...........ymm    iwwfflç  ........—'— .. 

2* «j 
Mi 
S 
i 

«MO 
W 9 
¥ 
i* 

nè- 

flUfi 

i 
1 

g 
S' 

*4 

'S 

lHHI!1!HI'l|ilMI!|!pilM1i|'IHi||HtH‘ll>IHHi||')i||^!'|<||‘|i’||f|||HHMH>Hl|l'|| 111^111114^1^.1^114,11111111111........11 jfMtWtl»*» tlfHWtt'HWNilNwi I i"' 







ff 

I > 

» í! 
(Md 

ix» «H 
fto 
iU i 

11:1 ï 

I i ntl «.»». 01HKWI03NI MK» tSIMISn# i 1*»0< 

3'¡S 

n 

$ 
O 

« NI I 

O 

Ü'“ 3s B 
g » 

S 
i Ö 

f » 

m 
I 

o 
« 

O 
Û 
O 

* 
Cl 

11-228 



^
 

ft
 1

 

t 

] 
i 

! 

s z 

I 

































...11.1.*.''"i'11..."i.....mi!...i, ' H1111.11 ! » i11 ¡ ni iiiiiii » : ii i,ni i ij i rill, i 
i NW-hiH llÍ!MllMHrÍ!lll#i'|illl|l|ll|i|il|l|||hH!li||ii|í|i|iljí!ilr|i i|i|ij!|ii||¡|i|i|,ii||:¡'¡| ||.|,|; |ij|^ |iï||i|{f||iP{|ii|.|| III)¡| ¡ ill II !|| |i HUH 1)11,,111 um lu H 11 ml 11, ,, ,, 

“I I il i »Pi I'l I ill Hlill i i Í I'lll Pill 1:111 IIII'I |. Il |.| 11, „ 





?#
M
 

o
.+

w
rr

sv
ro

T
 





!.'ill Hid lili ! iWltllllllllill N i lii| III ¡ 1 ..... 11-iHirii ¡ hi ii i¡ini i inn nil i h 
....:.I, hi.....« |91.... 







Ir 

jZ 

o **• 
s? 
HOC 

íí 
Sí 

« w w 
f • 11 

»•« o 

*2; 
I o* 
I 4" <M 
í 
o 
g 
J I 

o 
« 

1 « 
I t» 
I ■J' 

I O 

tllN 

i « 
»f i'll s I jffi 
¿-ás 

! ! «-« 
■i 

«•N< M 
rl 

<11-252 

UT "1 i 
UQ * 
0$r- o 

• *4 s) 

3 

"a ¿s 
a.- #•«• 

i j 
S 

Û** fl 

=í?l 





2 * 

«WWW i II-2J4 



S! c i 

i V 
S 
s 

I » I 
<1 

i 

' f r 
•MKMaao CI.Y<0«0»l »«rx V.INK.H 4. w.ci 

r 
11-235 tilH 



a>, *1 «t «t <* « • 

h-11 
'CH ÜIÎÜ'I 

g > DD W 10 
ill 

tt r* rf M 

ïiilÆtS 
'TT 
< 4i <«• 

O 
» 

r«i 
O 

W 9 a-i 
4 * 

®5*. 

«A o S 

4-5 
" O 

m Q 

«Is 
O U *-» 

pn 
«I i*«4 

¡ ! 

i 

I 
i 

i 

i i 

i i 

i 

11-156 



Q
í.E
 

V
A

R
IA

B
L

E
 

F
IB

O
N

A
C

C
I 

E
X

A
M

PL
E

 

A 

( i 
HIM *»m «>4Mu 

< ■ r 
oh*io«03**i macM «Nitni 4 mo» 

>«i 
►»O 

iyf i 
CL f I 

UI 
f I 
?: 

► e* 
K <5 

n<> Sâ 
*** ! (Ml ~ 
WÇ I 
aí C ‘ 
uï'8 O 
UUik 
Ofl <!S CO 

I w 
« ro 
s o 

act 
u« 

N 
ae 
jj, K 

§ 

Clg 
N 
m 
ir> 
N 
o 
o 
• 

Si 

! j| 
! !* I o I o 
j 1 Í tí 

! : ! » 
! * ! *" 
I lc*o 
j cl g 
loi» at wo 
sis 

I 5 j o 
ao o I I • 

I OC 1 ! tu 1 
! I 1 H I » #4 M I 1111110 

' 

*5 

11-257 

..■il'Mhl'hlillll'WiMiMlilliliHWIIttlliliHIlllillililllthl'iHlilllililN'IiiilHI'iH'IHMitiiiiHiHMiWHi1.. .^fWW^^MflI^MtWWflBWiWIII^il^ll^liMIlIlIRIiilIllliiBiiii ..|rilHH|;|i||s|H « I II IIIHilWIII-'ll’HHI'ilil •llllilnl ¡4 Ili|llll4l4|lll|lll- III ...... «•»»- 





. » í 

il ¡I 
! I 

I ! 
I I 

I I 

! I 
I I 
! I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 
I ! 
I 
! I 
! I 
1 i 
I t 

I I 
1 ! 

•••»•• o»*«o«o)ni i»oi 

I I 

I I 
I I 
I I 

¡ I 
I i 

I I 

ilHWi 





......ui:.... 
1...... ¡ 1 i li«...UH.mi i ..ah. 111111 ..i.in n «..... 

APPENDIX 4 

PIÖTS FM sample probiems 

t 

11-261 



'|¡i!|||!llil!|iiil|:'Í!!i< . ..i...... .......... i.‘»Mini'.««il.. i ..i“ il. ' 

I 

HHHIIMWn ... 

%• 'HMM» 

... 

A V C- O ¿¿úú 
COMPUTER SERVICES 
SC-4020 GRAPE1ICS 

LORAYNE K210 

BIN ' i«# JL I X 

A OCT' 
'jtim ««C Mm r™* 

* 

7 NOV 19S8 

<m K«4oco UTOum m* 

« 0 to I» » 

I MIKT-iLOt «OOt 1 

»M 

Ml 

mm 
( »mot MODE * IIMHt tltltt 1 

fR/XME. 1 

Mi ê 

11-262 

---. . -..-. --- • - - -... »««•*«»»MMMWItMllillH 11— 



CD
 

TO
TA

L 

.inn l¡l¡i(iiíllli!i|liínii|illlliM 

RESULTS OF PROGRAM 2342F OATE ICUIJ70 CASE 3,001 I1CHO ï#00# 

altitude in feet 

FRAME. 2, 
..iMui iiwilénii iliilniii ilililHÉÉiail^^ 

11-263 
» 



C
D
B
 
* 
C
O
P
 

'[ RESULTS OP PROGRAM 2542F DATE 1Û.U7 0 CASI: 3* 001 MEM0 

11-264 

FR/XME. 3 

.. »'Ml ill l|li!Hi!M|4ltl!l'll>!lii!ltMI'|ll>H'ilillin|itl 11111111 ... .. HI...il.....lililí 



C
O
F
i
N
F
t
B
L
U
N
T
 
W
I
T
H
 
S
L
O
W
I
N
G
3
 

RESULTS OF PROGRAM 2'542'F DATE 10.076 CASE i.CDl MEMO I - 500 

FRAME 4 

11-265 



11-246 



B
E

T
 f.

 

frame: 6 



V
E
L
O
C
Í
T
Y
Í
F
T
/
S
E
C
Í
 

RESULTS OF PROGRAM 2542F DATE i 0. 070 CAS.E 3*001 MEMO ï,0Q0 

frahl 1 

11-268 

....'H'."Il IIIIHI HI! II 'ililllNIIH ilHIIIHIItlllHIl |l|#||IIHHI IIHIIIH ,l!||i||!l1|ni|i|lll|||:||lll Hif | i. « ... 



H
! N

P
 

FRAME, ft 

11-269 

.... ."""T.r1 "' Tr rr i     



V
O

O
T

/6
 

RESULTS OF PROGRAM 2S42F DATE 1 0,,07 0 CASE 3,001 MEMO 1,000 I« 

I 

FRAML 9 

A 

J 

0 

«.. liMMH+MMAIWN'IMIflIWMttIWMWIIIIWIHN’H'MWWIWMIlllllllMlII |l ,i! I»1 

.mi.....*...1....... 

11-270 



a
lt

ït
ü
û
e
c
fï

î 

rRAME 10 

H-271 

ni mi i itHUi i i|ii il iii'iiiiimiiti 1111111+11111)11111 
« Il ||| lljitl'l II |l 11+111111111111 |l !!'H II II IIHIHHIIH‘1! IIIHIIHI11111' I II HIHI"! I'l|llll+IIN I'l'll'l"'l'lfl111111 iiii|ii+ii|l!i|1i+l|i|+ll|i||iHI||li|ilW|i|ililHi|Wllllll,l!il|lll|IW!illlil|llll#|ll|llW|iBlllHl|IW1l|l'HI,l1lll|IMil!lllll"ll,|l|!H+lifllll,l|l!'l!!‘iii'ii 



D
Y
N
A
M
I
C
 
P
R
E
S
S
U
R
E
t
L
S
/
F
T
2
3
 

I 

RESULTS OF PROGRAM 2542F OATE 10,070 CASE 3.001 MEMO 1.00« 

frame, u 

.1- 

If.......»I...Hill 

11-272 



ïT
û

rA
L

/w
î 

RESULTS OF PROGRAM 2Õ42F DATE 1 0, 07 0 CASE 3,001 MÉMO 1., 000 

FRfcME 12. 

11-273 

»« h...i » »i.K 
|HMirir*i|Hti|«||||>|i||«^ 

ll"IH|llll|l‘|ll'!ill'll| I I Hliril'llll IHI||'lli|l|i|Hn I ¡tll'HI'IItlilllliljlIilill'liHillllllililliil'llli'Ilvllillillllilÿil, 



FRAME 13 

11-274 

. --------- ---—-—-- ^ 



1.000 

PRAHL 14 

11-27 S 





G
D
Ü
T
E
S
0
N
I
C
J
Î
B
T
U
/
F
T
2
-
S
E
C
Î
 

RESULTS OF PROGRAM 2342F DATE 3,001 MEMO 1,000 1 0, 070 CASE 

I MM 

TIME IN SEGONOS 

FRAME 16 



) 

11-278 t 



RESULTS OF PROGRAM 2342F DATE 1 0, 070 CASE 3,001 ... 1,000 

f RAH E IB 

11-2/9 



F
i
P
S
B
C
T
A
N
S
*
 
PT
? 

RESULT'S OF PROGRAM -2542F DATE 1 0, 07 0 CASE 3,001 MEMO I, otic 

FRAME 19 

11-280 

H— 
"iíliÉü ill iMililiii! 

I. 

è 



P
E

P
S

B
C

7
3

 

RESULTS OF PROGRAM 2S42F DATE 10,070 CASE 3,001 MEMO 1,000 

FRAME ¿0 



RESULTS OF PROGRAM 2342F DATE 1 0- 070 CASE 3,001 MEMO 1,,000 

0.0100 

0.0*00 

0.09:00 

0.0 

r—j" I i 
I 1 1 ! X ' 

i 
1 
I 

i 1 
— - - ! 

1 

..1 — 

mmL 

i 

r -HI 

rt 

1 

— 
Ü . 

L 10 

TIME IN SECONOS 

FRA ML. 21 

11-282 



WA
KE
 

UI
 

RESULTS OF PROGRAM 2342F DATE 10, 07 0 CASE 3,001 MEMO 1,01010 

* 

FRFAMt zz 



RESULTS OF PROGRAM 2542F DATE 1 0, 070 CASE 3,001 MEHO 1,000 * 

il 



DATE 1 0, 070 CASE 3,001 MEMO 1.000 l 

I 

FRAML 24 

11-285 



F FLAM t 25 

11-286 





FRAME. 2.7 




