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INTRODUCTION

This report contains a detailed description of a computer program

that was developed for use with the Interdata 7/32 computer and the

interfaced Nike Hercules radar systems located at the MTTR site at

White Sands, New Mexico and the Poker Flat site in Alaska.

The program contains both assembler and FORTRAN language in-

structions. The assembler language instructions are used to provide

input/output control for data flow from the radar to the computer

and from the computer to the T.V. aisplay. The FORTRAN statements

comprise 95% of the program and are used to compute most of the

processed data.

The program can proceas in real—time a complete data reduction

for an MRN rocketsond e or a list of 2 minute layer winds for a

radiosonde. For a rocketsonde, the program utilizes the temperature

telemetry data , the positional radar data , and the operator inputs

of rocketsonde temperatur .~ calibration values and base level tie—in

data from a radiosonde flight to produce an MRN (WDC—A) format listing

of the following :

1. 1 KM corrected and uncorrected winds

2. Significant level temperature data

3. 1 KM thermodynamic dala

4. Significant level thermodynamic data

5. MRN 30 cards(image)

6. Mandatory thermodynamic data

• 7. MRN 40 cards(image)

8. Printer plot of X and Y component wind s and

temperatures versus 1 KM altitudesi



For a rad iosonde , the program utilizes the positional radar data

to produce a listing of two—minute layer winds at 1 minute intervals.

This report includes a description , listing and flow charts for

the main program and all subroutines, together with instructions

and examples on how to use the program. Also included is the typical

output listing for both the radiosonde and rocketsonde flights.
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I . l)ESC~. i ri’ iO N OF PROGRAMS

~~~~j I ~~~~~~~~

Besides performing calls to the subroutine , the main program performs many

other functions . At the start 0 execution the main program obtains necessary

informa t ion from the operator :

1) what mode the program is to run in; real—time , calcula tion with cape ,

or copy ;

2) whether a real time flight might be a rocket or a balloon ;

3) for a real— time flight information such as name , t ime of launch , and

date; and

4) if calibra tion data is available.

The ma in program contains an area of variables , found in the CO~ I0N area

BUFDTA , tha t is used as a storage buffer. The entire buffer is written in a

write to magnetic tape on a real-’time run , or read from mag tape on a cal with

tape or copy run.

The ma in program contains the routine which , for a real— time run , services

an interrupt from the ranger. This routine , starting at label INTRP , reads the

data lines to obtain current , raw data values for elevation , azimuth, and slan t

range for the radar and to get the t ime and telemetry (met) values. The u’et

values are run through a selec t ive filter to determine bad , or noise , values ,

and determine changes or modulations in the met signal. For more detail on

the met filter refer to the flow chart for the main program. Starting at the

label DISPINT is the routine whieh services an interrupt from the TV displa y .

This routine takes the latest raw data values and writes the data out to the

display memory to be displayed on the next sweep of the I’\’.



—~ ~~~~~~~r~— ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

[he l a b e l  RD i .\~~t~ b e g i n s  an aria of t h e  m a i n  p rogram w h i c h  m a n i p u l a t e s  the

r,o~ st~ ri’d in the but te r. Elevat  ion , az imuth , and range values are c o n v e r t e d

t o  spec i a l  i n te g e r  forma t to be used b~’ the  di g i t al  s m o o t h i n g  f i l t e r  in the

s I L h r ou t  inc ~ N j ) ( A I , .  li me , w h i c h  i n raw d a t a  f o r m  has to be s to red  as th ree

separate words , is converted to time , in seconds , after launch.

In the copy mode no subroutines are called , and the program merely reads

a record from the mag tape and p r i n t s  a l l  levels of data  in tha t  record , reads

another record , and so on u n t i l  an end of f i l e  is encountered on the nag tape.

For r e a l — t i m e  and call w i t h  tape  modes , the hear t  of the main process ing r o u t i n e

starts at the FORTRAN l ab le  23 0 in the main program. The rou t ine  consists

basicall y of shifti ng raw data values of elevation , azimuth , range, and time in

and out ~ i ,t 12 1—point data storage array labelled RAW . The subroutine WNDCAL

is then called to  filter the raw data , compute and correct winth,, and to print

layer data on the line printer. In the cal with tape node , new raw data values

are read f r o m  the nag tape until an end of file is encountered . For the real

time mode , as previously mentioned , new raw data values are obtained in the range

interrupt service routine ; continuing until an end of flight signal is entered

by the operator.

S u b r o u t i n e  WN D CAL

The subrou t ine  WNDCAL is called by the main program in both rea l—t ime  and

ca lcu la t ion  w i t h  tape modes , and for  both  rocket and ba l loon  flights . The main

purposes of the subroutine are: to smooth raw data values by using a 117—point ,

symmetrical , low—pass digital filter; to calculate positional data and to

compute wind velocities ; to apply wind correction methods to the wind velocities

for rocket flights; and to print layer data on the line printer at the proper

time or altitude during the flight.

The raw data values are sent to WNDCAL in the array IRAW , which is found in

2
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COMMON area BLOCK1. BLOCK1 also contains parameters which are control variables

and are set In the main program.

The subrou tine WNDCAL stores computed and corrected layer data in a storage

area in the main buffer , which is the COMMON area BUFDTA. The storage area starts

at the variable named RTT and extends through the variable named RVS. This is

the data that will be available to the program in the copy mode.

For rocke t flights WNDCAL also stores the computed layer data in another

area — COMMON area BLOCK2 . The data saved consists of wind speed and direction ,

fall velocity , altitude , and time for each even kilometer layer during the

descent of the rocketsonde. This data is later used in the temperature processing

subroutine TEMCOR.

Subroutine SIGLEV (I1SIC, D55)

The subroutine SIGLEV is called only h~’ t h e main program and only for rocket

fligh ts with temperature processing . The main purpose of SICLEV is to detect ,

by the use of a selective filter , all significant changes in the met data during

the descent of the rocketsonde. Time and temperature are saved for each change

detected , and these points are marked as ,~~p~ ficant levels.

The subrou tine SIGLEV performs differen t jobs depending on which of the three

‘a~dcs it is called . The passing parameter 115W determines what the mode will be ,

and i~ set b~ Lhc call ing program. The three modes of calls are: initialize and

set up the routine the first time it is called; a normal temperature processing

call; and the last call to print out all saved significan t levels.

For normal temperature processing SLGLEV is called everytime the main

program ’s met filter passes a “good ” data point. The met ordinate value and its

correspond ing time are sent to SIGLEV via user registers 6 and 7. S1t1,EV first

determines whether the value is a regular temperature value or a reference. All

references and the t ime they occur are saved , and all temperatures (and their t imcs l

3



t~iJt are d istinguished as si g n i f i c a n t  l eve l s  are also saved . The si g n i f i c a n t

lev el temperatures and times are stored in the COMMON area LKTMTP , so tha t they

may he “sod later by the t e m p e r a t u r e  c o r r e c t  ion s u b r o u t i n e  TEMCOR. SIC LEV

has to make a c a l l  to subroutine LOKTEM to determine the actual uncorrected

temperature value in degrees. SICLEV sends a ratio of the temperature ordinate

to it~ reference ordinate to LOKTEM . w h i c h  r e t u r n s  the t empera tu re  in degrees.

LOR TE M c o n ta i n s  the c a l i b ra t i o n  values  f o r  the particular rocketsonde i n s t rumen t .

For more detail on SIGLEV ’s selective filter refer to the f lowchart.

On the l as t  c a l l  to SI GL EV , the r o u t i n e  p r i n t s  out  the  e n t i r e  s tored list

of s i g n i f i c a n t  l eve l  t e m p e r a t u r e s  and t h e i r  co r re spond ing  t imes , and the complete

l i st o~ references and t imes.

Subroutine 1,0k [EN ( ICAL , CRA T IO )

The subroutine LORTE M has two p r i m a r y  f u n c t i o n s  and is ca l l e d  only b r

r c ck et s on d e  f l i g h t s . For i t s  f i r s t  f u n c t i o n , LOKTEM is  c a l le d  by the  ma in

p r o g r am  t~ d e t e r m i n e  w h e t h e r  t empe ra tu r e  process ing  w i l l  be done or n o t .

I f  temperatur e process ing  is to be done , and the program is r u n n i n g  in t h e

rea l — t i m e  mode , then  c a l i b r a t i o n  values fo r  t h i s  p a r t i c u l a r  rocke tsonde

i n s t r u m e n t  mus t  be read in f r o m  a paper tape . I f  the program is in the cal

w i t h  tape  mode,  t h e n  1.OKTEN checks to see if  the  c a l i b r a t i o n  da ta  was saved

o n t h e  mag m p c ;  i t  no t , LOKT~~I asks the ope ra to r  to input  a paper  tape . In

e i t her  mode , i f  . m paper tape is i n p u t , t h e  opera to r  is asked to make a simp le

check  f o r  ~‘ e r i t  ic,lt ton of the  d a t a .

Norr ..i l t e mp e r a t u r e  process i~ g is the second func t ion the s u b r o u t i n e  p e r f o r m s .

[his  o ccu r s  wh en i.OkTEM is c i i  led by the  s u b r o u t i ne  S I U I F V.  O K I E M  is passed

a ~, i l u v . (‘:~ \T 1o . which  Is a r a t i o  c t  a t e m p e r a t u r e  o rd ina t e  to it s  ret crence

o r d i n a t e .  . 0K l E N  looks  in to  I t s  t a b l e  of s tored r a t  i’~s and i n te r  pc I  a t  es t o

S
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obtain a temperature value in degrees , w h i c h  is then returned to SIGLEV via

the  v a r i a b l e  C RATIO.

ICA L is the name of the  p a r a m e t e r  t ha t  s ignals  LOK TEM which  f u n c t i o n  i t

is to p e r f o r m . The ‘,ariable tha t  de t e ra lnes  w h e t h e r  t ime p rog ram is in rea l—

t ime  or cal with tape mode Lu JC , which is In COMMON area BI.OCK1.

When the program is r u n n i n g  in real—time and a calibration tape is read

in , all calibra tion data is saved by storing i t in the main  bu f f e r , COMMON

Ca BUI1)TA , which is  w r i t t e n  on the f i r s t  mag tape r ecord .  ~D p ro pr i a t e

lags are set • also in the buffer , to flag that the data is there . LOK’I’EM

may then  de t e rmine  if the calibrat ion data  was sjy iii so tha t it c.mn read

the  data from the Ho me: in the first nag tape record. For either mode ,

i f  no ca l  o,m t m  is available . I . OKT EN sets the p a r a m et e r  1CM. to a va lue

to s igna l t i m e  ma i n  p r o g r  ‘m t h a t  no c a l  d a t a  is a v a i l a b l e  and t h a t  no t e mp e r a t u r e

processing can be done .

S u b r o u t i n e__TEN C OR (N ODF ,  BLALT , BLI’R , BLT MP )

The s u b r o u t i n e  T~~1COR is ca l led  only  once d u r i n g  a f l i gh t , b~’ t he  m a i n

program , and is c a l l e d  o n l y  f o r  rocke t sonde  f l i gh t s  w h e r e  t e m p e r at u r e  process ing

is to be done.  The r o u t i n e  is cal led in bo th  r e a l — t i m e  and cal w i t h  t ape

modes . Tim e m a i n  purposes of  TENCOR a r e :  to take  t em p e r a t u r es  computed  d u r i n g

the f l i gh t  and appl y the  sLandard  I R I G  c o r r e c t i o n  method to ob t a in  cor rec ted

temperatures ; to compute  pressures  and dens i t  I es , i f an  a c c e p t a b l e  base level

m a t c hu p  can be made w i t h  a c o n j u n c t i v e  rawinsonde  o b s e r v a t i o n.

TEM COR is sent i n p u t  da ta in two CO~~tON areas — BLOCK2 and LK TMTP . The

f i r s t  area c o n t a i n s  the  wind da ta  w h i c h  was s tored by the s u b r o u t i n e  WNDCAL

at each even k i l o m e t e r  level.  COMNON area I .KTNTP con ta ins  a l l  s i g n i f i can t

level tPm p e r a tu r e s  and t imes , w h i c h  were  s tored  by t h e  sub rou t  inc  S I C L E V .

TFMCO~( ob tains  a t empera tu re  fo r  each k i l o m e t e r  through i n t e rp o l a t i o n , by

5
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‘. : c , l u t e  the sign i ficant :~‘:~~ct , Itu re .irr,I ’. ; and fin al l y , j  c e r m t ’ct l i i  term

I s  c a i c i l i t c d  vh ich is . iddcd to t h e  u n c o r r e c t e d  t e m p e r a t u r e .

i , :  ,hc bis ~ 
‘ eve I t i e  in , d a t  ,i mu st be l uput by th e opera t , r .  b1.~ 1. I •

e ic i n p u t  var ijb 1 es w h i c h  ,lre  . respectively , base l eve l a l t i t u d e ,

:‘ yss..:e , mud  t c- ’. p c r I t i i r c .  1h c r c  i r e  two c r i t e r i a  w h i c h  d e t e r m i ne  w he t h e r

:‘i r t  i c n i a r  base 1 ev e l  d a t a  is COe d or not. F i r s t ,  i t  must be at an a l t i t u d e

c.i,~~cd da :’~ nc t.lc d e s c e n t  of t h e  ~~ 
;~c t s o n d c  w h i l e  i t  was s t i l l  t r a m t s’m i t t i n g

e: J , i : m ; t ’.ia second , the base lcv el tcnnit ,i t u rc muSt agree w i t h i n  2 . 5  deg rees

- f t o o t  m c a s u r e o  by til e t’o~ kct~ end~’ it t h e  same a l t i t u de .  I f  a base level  is

r c cc t~ 2 :~e on era or may t r v an~ t h er  , and so on , um i t ii e 1 t h e  r a no t  c m u p is

f , ’~ nd or  t he  ‘n h o t  Oh ’ s i g n a l s  to  s te~’ . Itt  the  case  whe re  no base level  is

o i nd, , obv i i s l , no nr cssure ~iota can he c o m p u t e d , and a f l a g  is set  to s igna l

:~ : c :oaj ndc :  o t h e  p r o g r a m  t ia t no p r e s su r e  d a t a  Is a v a i l a b l e .  I f  t h e

p r c c r i :~. is in h o c  r e a l — t i m e  mo de and a ba se  l e v e l  is a c c e p t e d  by TEN COR . t h i s

~.‘ r i t t e n  i n t o  t h e  b u f f e r . C~~~ !ON area BUFI )TA . a1on ~ w i t h  f l a g s , so t h a t

:h~ base l e v e l  m o t c i t u n  w i l l  he saved on t h e  l a s t  b u f f e r  w r i t e  to t h e  nag

o r - r e c t e d  t e m n e r o  t a r e , c or r e c t  ion amoun t  • pressure , dem’tsit~’ . and spe ed

sound  ore i ll saved in t h e  r e m a i n i n g  s t o r 0 0 0  areas  of COMMON area hi .ih CE2

th is area then will contain the comp lete set ~ f wind and thermodynamic data

for 1 -~~~~ 1 e e l s . TF~1COR print s tO is s,n ;ie set of  d a t a  for each 1—KM l i v e  1.

S u b r ~’ot inc SI >E

~i i b r o u t  in c  SL~II performs a number of functions; but is o n ly  called

1 : ‘ c ::i,m i a p r o g  ran. . and ~n i I or rocketsonde flights wi tim tompe r a t u r e

process in g . T1ie m a i n  purposes  of 51211 are: to compute and print cut th “rmodvnam ic

d i  to for s I on if i c an t  and m a n d at or \  (‘~onst m t  pressure~ levels; to  c a l l  s u b r o u t i n e

or ea c h  c ’  p u t ed  1 a v e r  o f  d a t a ;  and to encode tu e  d a t a  in the MEN o rnm ~m t

6
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and p r i n t  I t  o u t .

SIMI. is  sent the comple te  u m r I ’um v of 1—KM level thermod ynamic data in

CO~Q1ON area BLO CK 2 . The w i n d  and pos i t  ional da ta  was computed by sub rou t i ne

WNDCAL , and t h e  c o r r e c t e d  t e m p e r a t u r e  and pressure  da ta  was computed by

subr out  m t .  ‘I’EMCOR. SLM 1.  I s  also sent t h e  a r ray  of si gn i  I l eant  temperatures

and t imes , saved by s u b r o u t i n e  SIGL EV , in the COMMON ari’a LKTMT}’.

F i r s t , SEMI .  t akes  each si g n i f i c a n t  leve l  and in terpo la te s  by t ime ,

In t o  the  I ~KM l e ve l  a r r a y . Thus , a l l  t im ermit odynamic data is obta ined  f o r  cuR - t m

a l t i t u d e  where  .m H g mm I t l ca ~~t level t e m p e r a t u r e  was de tec ted . Next  SLML

Interleaves , by altitudes , th i s  si gnificant level array of data with the 1 —KM

level a r r ay . SLML then calls s u b r o u t i n e  MRN to fo rma t  and p r i n t  out  time data.

This  compr i ses  t ime  MRN JO cards ,

If  no base level  w:ts g iven , manda to ry  level data  cannot be computed , and

e x e c m t t  ion l~ r et u r ne d  to  the  mm in  pro g r a t m m . Otherwise  SLtU.. de te rmines  which

manda to ry  ( c o n s t a n t  p ressure )  l evels  f i t  between the  t i p p er  and lower limits

of the i—KM l ev e l  a r r a y .  A l l  thermodynamic data  Is then i n t e r p o l a t e d , b y prusst ire ,

for i’ac Ii manda o rv l e ve l  . ‘iii is dum to i s  p r i n t e d , and then subrout  i~ e MRN I s

cal led to t ormat  and pr .[ lit ou t  t i m e  dat a  fo r  each level (m:m k ing up the 40 cards)

Sm i h r o m i t l n e M R N ( l D , MR NA)

The stihro,.m t I ne MRN gene ru m Ii’s an MR N— f o r i m m u i t  ted umess~mge f o r  one l e v e l  of

t lmernm o d ynam I c d~m t im , when e:m I led by sub rou t  m i ’  SLMI, .  MRN is cal  led onl y f or

rocke tsonde 11 t g ht s  wi t im I c m l mp e r :m l i m o ~eroi’t’ uu ~ I h g  , t o t ’  bo th  m i a m i  — t Ime and cal w I t im

tape modes.

The pa ranme te r I I )  i(ic’nL If Les t or M R N  whim t t ype  oh d;m Ia is  t o  be to rmnut I (‘(I

30 cards ore I — K M  or sign E li comm 1 l e v e ls , and 41) ~‘o m ’ t l s  a in’ manda tom ’v ( c on st a n t

pressure)  l e v e l s .

The ~la to is sent to MRN i n  L i m e  passed am’ m a y  MRNA . Essent I a l l y  the sammm e

7
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t o r m n . m t  is used f or  bot im JO and ~O car d s , wi th two i’xu ’i’ut loims . For Lim e

‘ml ) u ’ , i r i l s  t u m u , m m i d , m t o  rv  Lev i ’ I s )  , geopo ten t  i~m l  r a t  im er  t han gt ’~’mmme t r Ic . m I t  it ude

is used , and l’j II vi ’ b c  it y is not  inc I uded . MR N u m c t ’e pt  5 t me Im oss e d  dot a ,

t’ or’miats i t , pr ~ i~~s out one l ine  (a card image ) ,  and r e t u r n s  cont ro l  to

subrout i mmc SU’IL.

S u br o u t  i m me XYI’lO ’l’

T h e  subroutine XYPLO’l’ is i’O 1 led by time nmain pr iegraum for rocketsotmdt~

light with temp erature processing. It Is cal led for bo th  r e a l — t i n m e

and t o  I wit ii I .mp e  modes . ‘l ime nmo in purpose oh XYl’LOT is tu ’ comm s t r ue  t

a p lot , on t lie I inc pr iim t er , of t he  winds and temmmperalur c versus a lt . I tude

dur ing time desc em i t  u lt time roe k~ t sommde.

XYI’ LO’l’ is semi I t hmc comp i e t i  , m r ray i l  1—KM l e v e l  w End ,mm m d t imermod v mm .m m ic

data  in CI)MMI,)N area BLOCK 2 . For e ,mc Im I—KM alt I tud i ’  t he  rout  t im e mer t ’ l y

d et el m I mmes Lie values of t lie i’ e n m p o m m i ’n t w i mids am i d t i l t ’ I. e m m m p e r a t u  cc. XYI ’LOT

then  pr im m ts out one line g i v i n g  t ime  a I t  i Lo de , amid marks iii Liii ’ appropriate

spots t’or tIme winds and t e m p e r a t u r e .

An N stands t’or the val ut ’ t ime  c o r r e c t e d  X — c u e m u m p o n e m i  t w i mid , and a V

stands for the v a l u e  ot the c o r r e c t e d  \‘— c omp on en t  w i n d . A ‘I’ st a i m d s  for time

v i  lOt’ m e t  t i m e ~‘ ‘  r ri ’: I ed I enmper .m lu re .  A m u v I inc two or Immure of I lie p u m r a m m m c t  er s

u ’ ’ m m )cv t i m e  5 ,1 11mm ’ spot u ’ mm tIm e p l~’t an Ii  is printed.

Subr omm ti m m e RiKohi

‘lIme ‘ ; u m lc m em il jilt’ R )COB is t. m I 1 i’d liv t i l t ’  m a i n  progrul mmm lot’ a ro cke t  s m i m i d i ’

I’ lutli t wi ti m t emm m i m . rm i m i r e  ;iro~ i’SS i~~y, , ,  m ail t e l ’ h i l t  ii m’ t’ ,m 1 — t  Im ime mud c m  I m,’I t i m

t.m l’ t’ . m u i t ’ ; . I t 1S cal I cmi to n i l  or’m the task oh I o rm m mu l ,m t ing hl m mii N’ m m m l  i n ~

‘ ‘ u t t h e  Ri ) t ’t l l i  m uum a~~,u’e.
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Fo r immim 1.11 Ion ot t lie ROCUII mmm essagc coils 1st s hu .ms I t’ .m I l v  m i t  r u n n i n g  t lice ks

omm the t i m  ret’ par .mm lmet c rs — w liii) sln’i’&h . wi  m it t di ret’ t i on , amid eC u r r cc ted I empera Lu r e

to detect 1 av ’rs wtm Ic Ii exceed spec if icd I i mmm I t s  ( I  1 u w c i m a r t  pr ey j U t ’S d e E  .m i i  s

on I immm i t s ) .  h ’h m e s e  lay er s , p l u s  those  , m t ev e ry  c v c mm 5KM t l m r o u g i m o u t  ti l t ’

1 i g i m t  , a r e  i m m c  luded  in t ime ues s , i I ’, m ’ . ‘ l ’ ime rmm mo dvn um m m m i c  d a t a  t t u r  e , m c h m  i m m c  I t ided

vt  r I S  5 11cc i zm liv I’ormmm .m t t  ed , m m i t l  t i m e  i i i m m a m m l m c t t ’ r w i m  it ’ hm exceeded I him its ,mm t d

u , mtmsi ’d .m lay i’r to i,e se [cc Led is  mmma rk ed  ; t h m i s  co m m mpr ises t Ii i  ROCOII mmiessi m gm ’

pr  j i lt  out .

ROCII II i s  semi t t lie c o mmm i i  I e t c  , im ’ m ’, i v  id  1—KM level  w i n d  and t h m e m ’mmm ti dv i m a m im Ic

m l a t , i  i i i  time CmI ~iMON a rea BLOCE2 .  I’ r i ’ssu re ~mnd d e n s it  v a rc  l imi t used .ms

‘ l i ’.lhhim ’t i ’m ’l; im i m n , m k j u g  t h e  dot , m d u c k s  , SI C a ROCOII nm c s s i m ge  is  mima de whe t  I mer

a l i s t ’ I eve  I m i m a t  t u t u ) W.is , i c l i  icvcd or  m i ot  . I t  f t  n’, m s  • t l ien dt ’mts i t _ v  dot  .m

i s  . u h  St1 I ornm ,m t It’d and Inc ludt ’d in lie IlmcS5 :,~i’ pm ’ i m i t m n m t  ; ot lim ’i’w i s t ’ dum imm im v

values ‘l ’ s) a r~ ’ f i l l  i’d ~ui or d i llS i t  v I m i t im e pr I nlom it

A conup I etc I ist jug el  a l l  pm ’ogriu lms is  ed it a i l I d  j i m  t i m e  Sc1 ’ t len I abe I ed

~~~~~~~~~~ -‘ ~~~_ .. ~~~~~~~ -.—-
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I i .  OPERATIN G PROCEDURE

The program was w r i t t e n  f o r  opera t ion  on an bnterdata model 7/32 mini-

computer and to execute in the Interdata 32—bit operating system. This system

requires that any I/O devices used by a program be given certain logical

uni t , or numerical , assignments. After the program has been loaded into

memory,  and b e f o r e  star t ing execut ion , the following logical unit assignments

mus t be mache to comply wi th those needed by time p rogram:

Log ical Uni t  — 1/0 Device

1 — Magnetic tape drive

2 — Hi gh speed paper tape reader and punch

3 — Line printer

S — Command console (teletype or CRT terminal)

When time start execution command is entered by the operator , through the

command console , the program will always write out tile following message

back to the console:

REA L TIME CR PR INT COPY 1CR CAL WITH MAC TAPE 2 CR.

Time opera tor ’s response determines the running mode fo r  the program. A s tep—

by-s tep  procedure  is g iven here to exp lain available options for  each of the

t h r e e  modes; and fo l lowing  are examples of each.

A. REAL TIME MODE

The program is placed in the real time modmi ’ by a CR (car r iage  re tu rn )

in response to the Initial questien from the program . NOTE: if the operator

an t ici pates running in real time , then prior to starting program execution a

mag tape simnuld be loaded on the tape drive a~md posi t ioned to time proper  p o i n t .

10
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f i r s t  p rogram ac t ion , In t ime real t ime mode , is to w r i t e  this  message

to tmm c ronmnmamid console:

INPI ’ I’ RNAN E ’Rl)NM ’l)Y ’!IN ’YR ’LN’fM ’

‘l’ imis i s  .m request  to the  opera tor  f o r  the  fo l lowing f l i g h t in fo rmat ion :

rou:id name ( rad iosomide , e t c . ) ,  round number , day of tIme month , month , year

( l i s t  two d i g i t s )  and launch time . Data is entered by the operator en the

m m c x l  h u e , d i r e c t l y unde rne a thm the  corresponding heading and between the

( l i io tc  mn arks . ‘rime program no’~ wr i t e s  this  message to the command console:

ROCKET ” 1 CR , SONDE? CR

Here the  o p e r a t o r  en t e r s  the appropr ia te  answer — a CR (carr iage  r e tu r n )

f o r  a b a l l o o n  f l i g ht , or a 1 CR (a one followed by a carriage return) for a

rocke t  f l i g h t .

1. Balloon — real t ime mode

The program wi l l  now p r i n t  a page heading , w i t h  the  f l i gh t  i n f o r m a t i o n ,

on t h e  l ine  p r i nt e r , and then a l ine Imeadi ng . Nex t , the  fol lowing message

is w r i t t e n  to the  command console:

PRESS CR TO START DISPLAY

When the program receives a CR ( ca rr i age  r e t u r n )  f r om  time operator ,

t i m i s  message is w r i t t e n  to t ime conmtmm and console:

PRESS DTA 2 AT LAUNCH

At t he  same t ime , the externa l i n t e r r u p t s  f rom the  ranger  and the T . V .

d i s 1. !~mv are enabled. Raw data is now being read on the  data  receiv ing

lines , by the program , and values are encoded to be w r i t t e n  to  time d i s p l a y ;

no da ta is yet being recorded on mag tape or written on the line prim iter.

A t time moment of balloon lift—off , time operator should press the D’l’A

and 2 but tons on time computer  con t ro l  panel .  Time p r o g r a m  th en writ e s th is

message to the command console ;

11
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PRESS DTA 3 AT RADAR LOCK

At the same time the program reads the t ime f rom the  c lock  arid writes

out the Zulu launch time on the line p r i n t e r .  Also , a t  time same t ime , the program

now s tar ts  recording data cn the mag tape.  Wind da t a  is not ye t  be im ig  fil --

tered or pr inted out , but  raw posi t ional  da ta  is being s tored , and met da t a

is being f i l t e red  and stored in the mag tape da ta  b u f f e r .

When t ime t racking  radar system has c o n f i r m ed  radar lock on t h e  t u r t z e t ,

the operator should press the DTA and 3 b u t t o n s  on the comnpute r  con t ro l pane l .

The program wil l  then wr i t e  this message to the command console :

PRESS DTA S TO END FLIGHT

At th e same time , the program prints the t ime, in m i m i n u t e s  ami d seconds ,

between balloon lift—off and radar lock. The program now enters its fund-

amental running cycle. The cycle consists of these basic steps : whem’i time

ranger genera tes an in ter rupt , the da ta lines are read to accep t new values

f or elevation, az imuth , range , and time; when the data buffer fills , it is

written on the mag tape; raw data values are written to time disp lay memory ,

to be displayed by the T.V.; data values are filtered 1itmd p o s i t i o n a l

and wind data is computed ; at every multip le of 60 seconds a f ter balloon

lif t—off , wind and positional data is written to the line printer. This progranm

cycle will continue until the operator enters a ‘DTA 8 ‘ on time computer

con t ro l  panel .  Time p rog ram wi l l  then c on t i n u e  reading  mmew d a t a  i o im g t’nouugim

to fill the data buffer; then a last write is issued to time nag tape ,

program execution ends, and control returns to the operating system. The

opera tor should then issue a ‘write filenmark ’ command Lii the mae tape . ‘l’I~ 1

wil l  allow for  recording more than one f l i g h t  on a tape , and keep ing  time f l i g h t s

separate.

2.  Rocket  — real time mode

12

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~- - -~ ~~~~~~~~~~ - .~~~~~~~~
‘
~_____



- ~~‘ -_ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ‘~ -

When t h e  opeator  h a s  i n d i c a t e d  that t h e t l  i g t mt  w i l l  be a rocket , the

program will respond w i t h  this message to the  command console :

C AL . i’Al’ E A V A I  l,AIII ,E~ YES I ’RE SS CR , NO 1 CR

T h e  q ime s t  ion  r e a l l y  asked hmere  is if t empera tu re  process ing is to be done

f o .  th i s  f l i g h t .  If  so , a paper  tape , wi th calibration values for the

pai’ t - i c u l a r  rocket sonde  i n s t r u m e n t  to be t r a c k e d , must  be read in by time

program . in s t r u c t i o n s  on making  a c a l i b r a t i on  paper  tape are g iven in the

f o l l o w i n g  sec t ion  of examp les .

2a .  Rocke t •- no t e m p e r a t u r e  processing

For a r e a l - t i m e  rocket  f l i ght , where no ca l ib ra t ion  data is avai lable ,

and thus  no t e m p e r a t u r e  pro cessing Is to be done , the  opera t ing  procedure

is  t h e  v e r Y  same as desc r ibed  in the  prev ious  sect ion (under  heading : 1,.

Ba l l oon  — r e a l  t ime m o d e ) ,  w i t h  a few m i n o r  except ions . F i r s t , the

opera to r  shou ld  en t e r  ‘ l)TA 2 ’  on the computer control panel at rocket launch

r , i t h m e r  t lman  b a l l o o n  l ift— em f .  Time o th er excep t ions  a re  in time p rogram

c y c l e  i t s e l f .  For  a rocke tsonde  t r a c k , wind data is ca lcu la ted  and also

i t -  t~’1i u s i n g  c o r r e c t i o n  t e c h n i qu e s  f o r  v e r t i c a l  acce le ra t ion. F i n a l l y,

j u s t  ud of d a t a  be ing  p r i n t e d  on t h e  l ine p r i n t e r  at 60 second in te rva l s

a Li ’r ba I loom i l I f t — o f f  , now cor r ec  led wi mids amid angula r  data  are p r in ted

ol e v e ry  1—K M l aye r  passed t h r o u g lm d u r i n g  tIme descent of the rocketson de .

2 h .  F ,o cke t  — w i t h  t e n m p e r at u r e  p r o c ess i n g

i~lm cn t Ime op e r a t o r  i n d i c a t e s  t l m a t  a c a l i b r a t i o mi  tape  is ava i lab le  ( tape

m i s  he p r epa red  in a d v a n ce ) ,  th -~ pr og ram w i l l  respond wi t i m t h i s  mmm e ss ag e on

t h e  comnmand c o n s o l e :

PUT I OK I  TEMP TAPE I N  READER “RESS CR

~lme operator slioim id then mi ,uii t ime  cal  tape in t h e  paper  t ape  r eade r ,

and t h e n  h i t  t h e  c a r  r i~ml ;i ’ r e t u r n  o mm t i m e  comnmai ’d Con sole .  Time tape w i l l  be

13

~ 

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



- ‘ r ’ ’ ~ ’ “m ~~“ -~‘~-‘ ~-— ~~~~ - - “~- ‘ — r ’ ” ’ ’ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘ -

read in , and time p rogram w i l l  con s t ruc t a t a b l e  of look—up values . Time program

then takes th ree  d i f f e r e n t  ra t ios  and de te rmines  t h m e i r  c o r r e s p o n d i n g  va lues

in time look—up t a b l e .  Thm e r a t  los and ~‘a luc ’s .ure  p r i n t e d  out  on t i m e  e om mm m and

console , and then t imis  message :

CAL RATIOS WITHIN .3 DEC? PRESS CR , NO PRESS 1 CR

Here the opera tor Is asked to p e r f o r m m m  a simp le ch eck to sdi’ i t  t ime v a l u e s

calculated and stored by t ime program f a l l  w i t h i n  accep t ab l e  l i m n i t s  Aga in  lo t -

more de ta i l s  here , r e f e r  to t ime examp le.  i f  t ime r a t  los do mmo t agree , t h e n

t empera tu re  processing cannot be done c o r r e c t ly . In t h i s  case , t ime o p e r a t o r

should type I CR (one followed by a car r iage  r e t u r n)  on t h e  command console:

the program will  rh men  s top . The ope ra to r  may t r y  c o n s t r u c t i n g  au m o t i m e r  t ape .

in case the f i r s t  had errors , or he may s t a r t  time p rogranm aga in  and run

without temperature processing .

If the ratios are okay the operator should enter a CR. Time program will

list out on the line printer all ratios read in and time coefficients cal-

culated by the program. The line printer timen goes to t ime  top  of the  next

page , prints a page heading (again with the tli ght informm iatiomi ), prints a

line heading , the program is now read y f o r  the s t a r t  of time f l i g h t .  Time

program w i l l  now w r i t e  t h i s  message to the  command conso le :

PRESS CR TO START DISPLAY

From th i s  poin t  in the program , up to where the ‘ end of f l i ght ’ si gnal  
C

Is entered b y time opera to r , the o p e r a t i n g  procedure  is time ve ry  same as f o r

the real t ime  balloon , or rocket  without t empera tu re  processing (descr ibed

in time two prey ious sections ) . ‘there are a few except ions in t ime p rogram ~‘vc 11 ’

i t s e l f  thoug h.  As t ime program does f o r  a rocket  w i t i m o u t  t e m p e r a t u r e

process ing , so imere wind s are cor rec ted , and da t a  is now p r i m i t e d  omit for t’,m c l m

1—KM i a v e r  In t h e  d esc t ’mmt  of t i m e  r om :ket sonde .  Also h ere , .ls met  va lues  ar t ’

I -~. 
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being read , filtered , and stored , semi’ s p e c i a l  process ing  w i l l  be done. First ,

it is determined whether a met value is a temperature or a reference. All temp-

era tu re val ues are run through a selective filter to detect significant level

t em p e r a t u r e s ;  f o r  t’, mc im one de tec ted  an ac tua l  uncor rec ted  temperature , in degrees,

will  be computed by making use of the  ca l ib ra t ion  values read in at the s t a r t

of .he program. All reference values , and their corresponding time , are saved ,

and all significan t level temperatures , and their times , are saved . If the

opera tor desires, these values may also be listed , by assigning some l ist

device to logical uni t 8.

When the operator enters the ‘DTA 5’ to signal the end of the flight ,

the program will continue reading and processing new data long enough for :he

data buffer to fill up. All interrupts will then be disabled , and no new da ta

can be processed . The line prin ter will now move to the top of a new page ,

print a p.mg~’ heading , and thmen list out all stored temperature references and

all significant level temperatures detected during the flight. The line

prin ter will again move to a new page , print a page heading; and then the

pr ogram will write this message to time command console :

ju ,-\Y OR NIGHT FLIGHT? Day — Press CR; NIGHT — 1 CR

Time operator should enter the appropriate answer; this determines which

ml u es will be used in correcting temperatures for incoming radiation . Time

program computes a temperature for eacim 1—KM layer in the wind array (if

between 20 and 70 KM) by interpolating into the sig n i f i c a nt level tempera t ure

array. The temperatures are then corrected using the U.S. standard correction

t€chnique.

The program wmJ l then w r i t e  t h i s  message to time command console:

IS BASE LEVEL DATA AVAI LA BLE?

YES — PRESS CR; NO 1 CR
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To be able to compute pressure and densities , time program must obtain a

suitable base level match—up t rom a conjunctive rawinsommde observation. Two

cri teria determine wimetimer or not some particular base level data is suitable .

Firs t , i t mus t be a t an al t i tude reac imed d u r ing  t ime descen t of the rocke tsonde C

while it was transmitting met data. Second , time base level temperature must

be within 2.5 degrees of the temperature measured by the rocketsonde at timat

altitude. If no base level data is available , time opera tor should enter a

1 CR; time program then will fill in dummy values for all pre ssures and dens i t ies

in the 1—KM level th e r m o dyn a m i c  ar r a . [1 da ta  is available, and t ime opera tor

wants  to t r y  i t  as a possible m a t c im u p ,  ime simould enter  a CR. Time program w i l l

then w r i t e  t i m i s  message to the  command console:

TYPE IN BASE LEVEL DATA ( IN CLUDE DEC iMAL POINT)

‘ALT (KN) ’ PRSS ( M B ) ’  TEM P (DEC — C ) ’

Time operator sh o u l d  then type  in time da ta , under  the  co r respond ing  h eadings

and between the quote marks . If time data does not pass time two criteria the

program w i l l  w r i t e  a message to time command console exp la in ing wh ich of time

two f a i l e d . Th en th u s message is written to time command console:

TRY ANOTHER BASE LEVEL? YES — PRESS CR;  NO — 1 CR

If the operator desires  to t ry  d i f f e r e n t  data  f o r  a possible m a t c i m — u p ,

he should en t e r  a CR.  Time p rogram w i l l  th en w r i t e  time above message (ask ing

the opera tor to type  In base level d a t a ) ,  and time cycle is repeated . The

opera tor may con t inue try ing to ach ieve an accep table match—u p, u n t i l  e i t he r

one is acimieved or time operator dec Ides to stop t rv Ins f o r  t Ime  m a t c i m — u p .  i f

the  ope ra to r  does dec ide to stop, a I CR shou ld he en te red  in response to the

ques t  I on :

‘i’RY ANO tHER BASE LEVEL’? Y E S — I’RESS CR:  NO — 1CR

Time program w i l l  t hen  f i l l  in dummy va limes b r  al l t im e  pres sur i ’s  and
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d e n s i t i e s  in time I — K M  level t imerm od ynamic  a r r ay .

I t’ amm a c c e p t a b l e  base level  m a t c h — u p  is entered by time opera tor , time

progranm w i l l  compute  a p r e ssu r e  t or each  1—KM level  u s i n g  t ime h yd r o s t a t i c

equa tion. Density and speed of sound are also commuputed for eacim level.

I’ tm e p r og r anm w i l l  now p r i n t  t ime base level in fo rmat ion  on the  line p r i n t e r ,

and t imen time e n t i r e  1—KM level a r ray  is p r in ted  ou t .  Time p r i n t  out wil l

i n c l u d e  a l t i t u d e , t ime , co r r ec t ed  wind data , corrected tempera ture da ta , and

pressu re  and d e n s i ty  ( w i t im  dummy va lues  if no base level is f o u n d ) .

The l ine  p r i n t e r  w i l l  now go to the top of a new page , p r in t  a page heading ,

and t hen  time p rogram w i l l  p r i n t  ou t  th me r mnod ynamlc da ta  for  all significant

lt ’ve ls . Time dat a  p r i n t  out  is time same fo rm as described above fo r  the 1—KM

l ev e l  t h e r m o d y n a m i c  a r r a y .  Time d a t a  is ca lcu la ted  by d i r ec t  i n t er p o l a t i o n  i n t o

the 1—KM level a r r ay . A s i g n i f i c a n t  level is created at each t ime in the f l i g imt

whe re  a si g n i f i c a n t  t empe ra tu r e  was de tec ted .

The l i m m e  p r i n t e r  w i l l  again  go to the top of a new page and p r i n t  a page

heading . The program w i l l  now p r i n t  out  da t a  in time special  MR N f o r m a t  —

the ~L~ N 30 ca rds .  Eac im l i ne  cons i s t s  of one level of thermod ynanm ic  d a t a .

The 30 cards include all 1—KM levels and all significant levels. The

l e v e l s  are a r r anged  by a l t i t u d e , w i t h  eacim si g n i f i c a n t  level between

the  two i — K M  levels  above and below i t .

Time program will now print out thermodynamic data for all mandatory

c Is  ( on a new page w i t i m  a page h e a d in g ) .  A m n a n d a t o r v  (or c o n s t a n t  p res su re )

level  I s me wh ere t ime  p ressure , in m i l l  iba r s , is equal to ;Immv I WCI’S oh’ 10

t i m e2  ~~ , ~~, 1 , 2, or 1. Tim Is dat ,m is also c a l c u l a t e d  by direc t immt er j l o j ,mt ion

i n to  t h e  I — K ~t l e v e l  ~m r r a ~’ . The da ta  is next  p r i n t e d  on a new page in t ime  C

rrma . Ihi e c e are time MRN 60 ca ,  d s , eac hi l i n e  of  d a t a  consi st S oh one

m ,tu m~’,mt
) rv level of t he rnmodvnzmmnic  d a t a .
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The l ine p r i n t e r  w i l l  aga imm go to time top of a new page and p r in t  a page

heading . The program w i l l  now p r i n t  ou t  a graph of the  X and I comnponent winds

and t e m p e r a t u r e , versus altitude. Time vertical axis is altitude in kilometers ,

above sea level. Three parameters are plotted along the horizontal axis — X ,

Y , and 1. Time X ’s represent time corrected component wind in time X — direction ,

im ’m m e ter s  per second , l i m e  V ’s represent t ime co r rec ted  component wind in the V —

direction , in meters per second . Time T’s stammd for t ime co r r ec t ed  t empera tu re ,

in degrees  c e n t i g r a d e .  Any U ’s meamms t h at two , or all t h r e e , pa ramete r s  occupy

the  same point omm t he  grap h .

rime p rogram w i l l  now p r i n t  m page b m e a d i n g  a t  t ime top  of  a new page .

The ROCOB message w i l l  now be p r i n t e d  omm t i m e l i n e  p r i n t e r .  Time ROCOB message

cons is t s  b a s i c a ll y of thermod ynamic data f o r  a l l  l e v e l s  w i t h  a l t i t u d e s  tha t

are  m u l t I p les of  ~KM . Also  i n c l u d e d  a re  a l l  l e v e l s  wh ere one of ’ t h ree

pa rame te rs  — w i n d  speed , wind  d i r e c t  ion , or t e m p e r a t u r e  — dcv  i a t e  f r o m  a s t r a i gh t

l i n e  approx i mat iomm by more t h a n  a spec if i ed amount  . Time print —out gives  time - 
-

a I t  I t ude ot i’,lc im I eve I of da ta  and t tm lt ’ v a l u e  oh a l l  t imre e  oa r:mme tel’s. An

X w i l l  appear i mm t im e appropr i a te  c o l u m m m  to i m m d i c a t e  w h m i c l m  of t ime  t h ree  parameters

c a u m s i ’d th .m t I i’ve I to he Se Icc ted . Time imumb er s  a t  t ime  f a r  r i g u t  of t i me

p r i n t — o u t  , m F m ’ t i m e  d , m t , m  [ m m t i m e  s p e c i a l  ROCOB f o r m a t .

A I ,mst w rit e i s  new i ~ouied to tIme mag tape . Th is r e c o r d  w i l l  c o n t a i n  the

h. m si ’ l e v e l  v a l u e s  i i  a nma tcii —up was ,m c iuiev t ’d - Also  on t h i s  record w i l l  be

lags il l m u  i ~‘, l r e wh et h er base level data is t h ere or not. If tIme flags are

Sc t , and t ime I’ I i c u t  i s  run at a l iter t ime in time c,l i Wi t im t ape  mode , time

p r o e m - im w i l l  k m m ow t ‘ use tim e base 1 i’ve I v;i lim es a 1 ready th ere

i m c r , m ~i I X I C I m  ion now ends mmmd c o n t r ol  is rt ,’t u m r n e d  t o  t ime o p e r a t i ng  sy s t e m .

t ime opt ’ r ,, t or siiou Id  i s sue  a ‘w r i t e  f I l emark  ‘ command to time nag tape. Tim is

w i l l  .111 OW for keep I mm g t im i s  i i i  g u t  s e p a r a t e  f r om  time n ex t  one r t ’corded on the

tape.

is 
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ii ’ m , c m ’~m~ j5 1 1 l i e u1 in t iu ~ V nmodo b’. a I CX (a cue t’ol l oved by a

c , m r r  i u p c  r e t u r n )  u m m  m’ u spoim se to the liii t i~m 1 quest iou from tIme program. The

1’ro~~m . ~ w i l l  r e t u r n  tIm is c~~, -’ , i c c  t o  t i m e  command i- o i i s o l t - :

i’,\~ S! 10

I A S K  l ’ \ I ’S h - I)

ftu proct ,iu ’~ i - ~ ‘ , i u u s e d  t o  ,m l  low ( I t  op e r a t o r  to position ,m mag tape to time

1 ~glm: p r e v i o u s l y  r e c o r d e d )  w h m i c i m  is to be cop ied . A f t e r  p o s i t i o n i n g  the  tape ,

t u e  op~ ra tom ’  ~ h u ~ u 1 d e n t e r  a ‘cent  i (mum ,’’ command oum t lme con s o l e .

The u’ r  ~‘~z m . u ~ w i l l  los re id t h e  f i r s t  r e c o r d  e m  the  nag t a p e  and p r i n t  a

~‘,lge ie’iulng wit t l  i~ h t t  i m m f o r :~u . u t  ion on tilt l ine p r i n t e r . El i g i u t  l u i m m m c h  t i m e

.m :i h r ,~d, u m ’ 1~~ck t i:~e ire also printed out .

Follo wun C t uims , t h e  p r o cm ~i:.m w i ll re,id t ime  Li , iC t a p e  and c r e a t e  a p r i n t —

cut : u t a .  I it - p rint— cu: 1 1 iuc 1 imde f II tcr t ’d and c m l  u l u t  ed wind and posit j O n a  1

,h.u ta . T h i s  d,i t ,u was s,ived durin g t i e  real t icie run , and thi s mode mere lv copies

the I a t , u  f r o m  the :-:,i~ tape .

ibc pro~ r,i:-m w i l l  c o n t i n u e  r ead ing  d a t a  f r o m  the  t a p e  u n t i l  an ‘ end of

:i l e ’ T u t K  is enco unter ed , at wimic lm time ti-m is mess,lge will he written t o  the

command cons ’ ft

~ YES C R , Nt,) 1 CR

I f  t h e  o p e r a t o r  des i res  to end tIme p r o g r a m  here , a CR si-m ould  be en te red

and p r o c r a m  cxi ’c ut l o f l  is r e t u r n e d  to t h e  o p e r a t i n g  sy s t e m .  1 f i t  is d e s i r e d

to run  t h e  s,i ::ue ii ghm t again or a n o t h e r  f l i g h t  in the  copy  mode , ii 1 CR

s h u o u l d  be e n t e r e d  by the  o p e r a t o r .  The program w i l l  then r e t u r n  t h is message

to tb ’ ‘mmand c o n s o l e :

PAU SF 10

T\ ~~ PA I’ SED .

O pe r i t  j~~fl is i’\ai’ t lv  t h e  ~~~~ as d i s c  r i bed a b o v e  ‘i t i m e  f i r s t  copy

1
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C. CAL WITH MAC ‘I’APE MODE

The program is placed in the cal w i t h  tape mode by a 2 CR (a two

followed by a ca r r i a g e  r et u r n )  in response to the in i t ia l  question f rom the

program.  The program wi l l  r e t u r n  th is  message to the command console:

PAUSE 10

TASK PAUSED

The program is paused to allow the opera tor  to posi t ion a nag tape to

the f l i ght  (previously  recorded) which is to be processed . After positioning

the tape , the opera to r  should en ter  a ‘cont inue ’ command on the console.

The program will now read the f i r s t  record of the nag tape and p r in t  a

page heading  w i t h  f l i ght in fo rmat ion  on the line p r i n t e r .  Also determined in

this  f i r s t  tape read is whether  the f l i ght was a balloon or a rocket .

1. Balloon — cal wi th  tape  mode

For a bal loon f l i g h t  the program wi l l  read the nag tape and create  a

p r i n t — o u t  of d a t a .  First  the f l i ght  launch time and the radar lock time are

p r i n t e d  on time l ine p r i n t e r .  The program then reads raw data  values f rom

the nag tape , and f i l t e r s  the da ta  and computes the winds . At every multiple

of 60 seconds a f t e r  balloon lift—off the wind and positional data are printed

on the line p r i n t e r .  The program cont inues  to read the tape unt i l  an ‘end of

f i l e ’ mark  is encountered .  The program will  stop and control is re turned

to the opera t ing  system. See pages 21 and 22 fo r  a c t u a l  wind l i s t i n g s .  C

2.  Rocke t—ca l  wi th  tape mode

On page 23 is a samp le p r i n t  out on time TTY and the  response

by the opera tor for a rocket flight. Also included on pages 24 t i m r u  33 is time

corresponding output produced by the computer. Note each time the character <

occurs the operator must supply the appropriate responses.

20
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*ST
REAL TIME CR PRIN T COPY 1CR CAL WITH MAC TAPE 2CR

>2
PAUSE 10
TASK PAUSED

C 
*CO

CAL DATA NOT ON MAC TAPE
CAL TAPE AVAILABLE? YES PRESS CR , NO 1CR

>
PUT LOKI TEMP TAPE IN READER PRESS CR

>

* 0.3000 —46.4958 (Temp from chart —46 .34)
* 0.5000 —29.1980 (Temp from chart —29.27)
* 0. 7000 —11.8978 (Temp from chart —11.92)
CAL RATIOS WITHIN .3 DEG? PRESS CR ,NO PRESS 1CR

>

DAY OR NIGHT FLIGHT? DAY-PRESS CR; NIGHT- 1CR
>1

BASE LEVE L DATA IS NOT ON HAG TAPE
IS BASE LEVE L DATA AVAILABLE?

YES— PRESS CR; NO- 1CR
>

TYPE IN BASE LEVEL DATA (INCLUDE DECIMAL POINT)
‘ALT (KN) ’PRSS(MB) ’TEMP(DEG— C) ’
28, 16.8 —50.0

STOP
END OF TASK 0
*
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D. LOKI CALIBRATION TAPE PREPARATION

On page 35 is a listing of the 1st page of the calibra tion

data for the LOKI flight just processed . The data that must be

punched on paper tape is contained in column 2 and the last row as

ind icated by the dashed lines. The tape is punched by typing on the

teletype as follows:(Note the 1st ‘*‘ is typed by the computer , the

2nd ‘*‘ is typed by the operator)

*BU PTRP :

** 0.9911

** 0.9571

etc

**O. 1472

**O , 1333

** 1199.000

** 430.000

** 96.160

** 26 . 920

** 6.110

*E~~ B

The tape just prepared is then used when the program requests——

“PUT LOKI TEMP TAPE IN READER PRESS CR”

34

--



— — -‘-—— ——‘ V.— ’——- _~__~_ ~~~~~~~~~~~~~~~~~~~~~~~~ _,‘~ T” ’~’T ”” — ’ ~~ “~“~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —  —-— -—— ——— - -~~~~ ——‘-—,‘

l ION I CAL , I BRA t’ I ON I)A’l’A

I NS’I’RLlI’tI’N’I’ N(4 .10’~ I ‘L’IIERI.i I.STOR Ntl I 288k
C I ‘I 

— -I 
0.1)1 1 11 1 1)72 .0 1(1 11 .0

.,0 ~0, 1)~~~~7 II  5)72 .0 5$”~ .0
10,0 ‘0.’) 18~ , 5573.1) 60(,7 .0
20,0 1

0 $,0)C ‘1 ’) ?  1.0 ( 15 1  1 .0
10,0 1 0. 7’)i0 557l. () 7028.1)

() 7415 ’ 157 1 .0 74%,()
“.0.1) 0. 70011 5576.0 7%2 .0

0.NI8. C
’ . 57/~ .0 8421 .0

/ 0 .0 1
0. (2~ 

( , •)
~)75 0 88)1) .0

80,0 0, 59(1/, ‘l ’)/’).O ‘HO! .0
90.0 I

) C 7  ~() • )
C ) 7 l ) ( )  1 ) 7 ) 9 0

100.0 I 
~ 

, , U ,
C 

‘m 5 i ~~.0 101 l’ .()
l’ .O.() I 0 / ~

l )8I) I 
) C

) / 6 () 1 2 1 5 0 .0
100 .0 I0. 1~)8I  I 5 5 1 7, 0  16009 .0
100.() 4 0.1 21 7 55 78.0 17 l/,1 0
/,00.0 0 . 2 7 1 1  ‘ 1 ) / I )  .0 2010 1 .0
1.00,0 ‘0.1211 “.579,() 2’~ )l11 .0
800.1) ‘0 11)15 , 5580. 0 2883t- ’ ..()

1000 .0 ‘ 0 . I / ‘ ,t) 55$ 1.0 ‘.188 LI)
t ’ o)o.O ‘ 0 . 1 4 / 1  1 C )~1 l O  1 7 4 1 7 .0
000 .0 :o. I I  I l “.“.M 1 ,0 412 58,0

--- .0.0 — C C
, ( )  — — 0_ I )  — — 35 ,0

• I 190 .000 ~,10.000 ‘II. . l( .O 
— 

,‘ (
~.910 - — ~ . I1 0

4’

I’ .

- ,,, ~~~~~~~~~~~~ ,.-, —
~~~

- — ,, ~~~~~~~ ., .0’~~ ’ ” ~~ C~~~~
’’  

~~~~~~~~~~



-- — - ‘ —~~‘-— ~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ -~~~~ -C~~~~~.--.~~~~~~~~~~- - . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

III. ACCURACY COMPARISON S

The accuracy of th0. Interdata 7— 32——N,ike Hercules system(laheled

AUASS(7—32)) was estimated by comparing the rocketsonde corrected winds

from this system to the corrected winds from the UNIVAC 1108—--FPS—16

sv s t~ ’m. The results ef this comparis on ar e shown on page 37. Clearly

the results are in good agreement , as the shape of the p r o fi l e  f o r

b o t h  systems Is very similar. Absolute differences are within 2 to

4 Mis at high altitudes and 1/2 to 1 M/S at lower altitudes.

The accurac .’ of the temperature processing is achieved by compar ing

the plot of the a c tua l  raw temperature data to the significant level

tempera ture data obtained by the computer. This comparison is shown on

image 38 for •i tempe -ature toleranc e of 2 degrees C, The temperature

tolerance guarantees that the segmented curve will never be more than

2 degr ees f r om the  . ictua .1 t e mp e r a t u r e  c u r v e .  The d a t a  selected by the

computer does agree very well to th e peaks and va l l eys  of the  raw temi)—

erature profile.
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IV. FLOWCHARTS

The following sec tion contains f lowcharts for the entire program .

Included in this section are a general flowchart of the program , a

flowchart dep icting the use of the subroutines durin g program execution ,

and de tailed flowcharts of each of the subroutines. The f lowcharts

have been arranged in this manner in the hope of presen ting a clearer

view of the role of each subrou tine in the overall operation of the program .

Due to the many pages of charts , a method had to be imp lemented to

keep transfers from one page to another separate and easy to follow . A

transfer from one point in a chart to another (which may or may not

be on the same page) is identified by the execution flow entering a circle

with a letter and a number inside. The number corresponds to a number

at top of some page (immediately following the page title), and the letter

matches to a circle on that page with the same letter in it.
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l A ND  3 VELOCITIESI AND SHIFT IN NEW 
LFOR AVE RAGINGL ONES 

__________

4 . 2  YES

IS
TOTAL

ELOC ITY GREATER
THAN PLUS OR MINU

0.3 of las t
DATA ?

NO
YES

ENCODE ALL WIND
AND POSTIONAL

- DATA AND WRITE
TO LII 6

C
4.3
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F!.OWC IIART FOR SI3R,Cj’TINE WND CAL — 4.4

4 4.4

BALLOONAVE RA(. E ‘( , \ , AND 2
VELOCITIES OVER WHAT
MIDPOINTS OF TWO TYPE OF
1—KM LAYE R S TO GET FLIGHT?
FINAL X,Y, AND Z
VELOC ITY S

ROCKET
CALCULATE AND
STORE FINAL I
CORRECTED W IND NO
V E L O C I T I ES 

ISI ROCKETSONDE
I BELOW 80 KM AND

4’ ABOVE 19
SHIFT THE t HREE I RN?
STOREn LEVELS
OF D \ T A :  i HI F T
OUT OLDEST DAT.\

YES

_______________ ‘ C ’ “~~I ,~~t 1~ T V  N D

- 
-
~~~~~~~~~

-. - - -
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FLoWCHA RT FOR S U B R O U T I N E  St GL E V - ~~. U

~~~~~RT

1ROUT INE IS SENT A
I TEMPERATURE VALUE
lAN D A TIME IN

[~
ECISTERS b AND 7

FIRST CALL LAST CALL

____________________________ WHAT TYP - ______________________________

_________________ OF CALL ?

SET ALL THE I STORE LAST TIMEI SI CNI FICA N LEVEL lAN D VALUE AS A

[
~~~MES EQUAL-I NORMAL CALL 

[
~~~ N 1FI CANT LEVEL

_ _ _  

NO

IS VA L UE A 
_________ 

___________________SET INI TIAL REFERENCE CALL LOKIEM
I SLOPES TO TO CALCULATEL BE VERT ICLE TIlE RE M AIN I N C

<

~~~~~~~~~~~~~~~~~~~~~~~~~~ S I N I F I ~~.\NTYES CALCULATE TEMPE R.~ F U Rl- s

YES 
5.2 

W V A E

IS FIRST VALUE _________ PRINT OUT TIlE
A REFERENCE? / \ TIME .\Nl) VALUE

Y O F EAC H S I C N I —

NO 
______

ES 

~~~~~~~~~~~~~~~~~~~ 

FICANT LEVI l ,

LET FIRST f’ I~~~NT OUT TIl ESIGNIFIC AN T 
REFERENCE YES f” T I ME AND V A L U ETEMPERATURE 
AND TIME __________,4S NEW SLOPE\ OF EACH REFERFNCAND TIME 

THE \OIJTSIDF . INNER 1 
_________________EQUAL THE ~~~~~ 

~N D I \ SLOPES? /
VALUE AND U
ITS TIME ITS T ME

I 

NEW INNERt 

______ RETURN 

NO
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FLOW C I I A R T  l O R  S U B R O I ’ T l  N E S I C L E V — S  2

IS IT A NEW\ [~AVE VALUE J USING THE TWO
r ~~~~ —. REFERENCE ? / I AND TIME AS REFERENC ES ON C

~~~~~~5 

N / THE LATEST EITHER SIDE OF
______ 

N. / I SIGNIFICANT A SIGNIFCANT
[_ LEVEL j  TEMP E RATURE ,RETURN 

YES INTERPOL ATE TO
~ALCUIJ~TE THE

STORE VALUE 1 
_____________

I AND TIME OF I T
I REFERENCE I I CALCULATE — _____________

I NEW OUTER CALCULATE RATIO

.1— L SLOPES OF THE TEMPERATURE
_____________ TO ITS REFERENCE

No
________ 

HAVE AT LEAS T 
_______________________

2 REFEREN CES
Y ET?

I CALL LO R TEM
TO GET ACTUAL

I VALUE OF THE
TEMPERATURE INYES DEGREES

T
ANY VAL U ES

L BET W EEN THIS YESREFEREN CE
AN D LAST~

C MORE TEMPERATURES
NO S 2 BETWEEN THESE RE-

ER EN CE S 2

YES

NO

C

RE TI’RN
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FLOWC HART FOR SUBROUTINE LOK TEM-6.1

START

CALIBRATION TEMPERATURE
PROCESSING

4HAT TYP
OF CALL?

CAL WITH
TAPE REAL ROUTINE IS SENT

TIME A RATIO OF THE
______ 

WHAT 
______________ TEMPERATURE ORDINATI

MODE TO ITS REFERENCE
- ORDINATE

S CAL DATA NO 
S THERE A 

NO

SAVED IN TUE CALIBRATION ~1 T
FIRST MAO TAP TAPE? * DETERMiNE VALUE

YES 

RECORD ? 

YES L ]  

[CALIBLATION DAT A

_____________ _____________ ~RETURN THE VALUE 1

I 

8UFFER
] [

~~~~ R
1
~ APE] RETU RN 

TEMPERAT URE

TCONSTRUET A I~ O ~~~~~

L TABLE OF VALUES
_J 

,~~~~~~

PRINT OUT ALL j IF REAL TII- ’? 
C

CAL DATA VALUES] 

1~~~~LATED VALUES AT .3
~~] 

~~~~~~~~~~~~~~~~~

I
YES I PRINT ort ALL

NO L~ 
DATA VAL VE S

WITH IN .3 DEGREES? 
_____
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FLOWCHART FOR SUBROUTINE TEMCOR -7.1

A

_____ 

YES
ROUTINE IS SENT THE NO IS
ARRAY (COMMON/BLOCK 21) LEVEL BEFO RE
WITH ALL 1-KM LEVEL WIND FIRST SIGNIFICANT
AND ANGULAR DATA . ALSO LEVEL?
SENT ARRAY WITH THE SIG-
NIFICANT LEVEL TEMPERATURES
(IN COMMON/LKTIITP) is YES FILL IN THE

ALTITUDE TEMPERATURE
ABOVE 70 RN VALUES WITH

9 15
DAY NIGHTDAY NO

OR NIGHT 
~~ TO NEXTFLIGHT ’ LOWER 1-KM

LEVEL

YES
IS

FALL
VELOCITY YES

USE DATA FOR USE DATA FOR
NIGHT TIME I GREATER THAN ALTITL’DE

DAYTIME 
. 300 BELOW

TEMPERATURE TEMPERATURE M/S ? 20 KMCORRECTION CCORRECTION

NO
7.2 NO

FIND TUE TWO
FIND LOW ALTITUD E SIGNIFICANT
END OF SIGNIFICANT VELS THAT IS

YES ALTITUDELEVEL ARRAY , AND STRADEL (BY

UPPER ALTITUDE END TIME) THE BELOW BOTTOM
OF 1-RNOF 1-RN W IND A RRAY 1-RN LEVEL 

l - ARRAY ?

TARE RI CHEST INTERPOLATE TO 
NO

[~~ALT I TUDE LEVEL1 GET

YES ISOF 1—RN WIND j FOR 1—RN LEVEL ,
AND APPLY TilE ALTITUDELA~~

Y
_________________ 

CORRECTION TECH- BELOW BOTTOMNIQUE TO GET OF SIGN IFICANTCORRECTED TEMP - 
LEVEL A RRAY?ERA TURE B

7.2
NO

A
7.1
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FLOWCHA RT FOR SUBROUTINE TEMCOR — 7 . 2

D
7.2

I
7.2

NO

C 
FLAG REST OF BOTTOM 1 F IS BASE

OF L-RN ARRAY AS f LEVEL DATA

BEING BELOW BOTTOM I . AVAILABLE?

OF SIGNIFICANT LEVE
ARRAY 

YES

CALCULATE THE 
HAVE OPERATOR

EQUIVALE N T TYPE IN BASE
C GEOPOTENT IAL 

LEVEL DATA
7 . 2  ALTITUDE FOR

EACH 1-KM LEVEL

NO IS
BASE L

REAL TIME 
ALTITUDE MORE

WHAT 
tHAN 2 KM BELOW

TYPE OF 
BOTTOM OF 1—

~~JN? 
ARRAY?

CAL WITH

7.2 
WAS 

TAPE YES

BASE LEVE
DATA SAVED 

YES YES
ON MAC IS

NO TAPE BASE LEVE
TEMPERATURE MORE TRY

THAN 2. 5 DECREES FROM ANOTHER
TRNPERATURE MEASURED BY BASE LEVE

ROCKETSONDE AT THAT ?

YES ALTITUDE?

NO
C RETRIEVE VALUES

FROM MAC TAPE 
NO

BUFFER
F

E 
7 .3

7 .3
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FLOWCHART FOR SU BROUT I NE TEMCOR—7 - 3

7.3 7 - 3

PRINT OUT FILL IN PRESSURE ,
BASE LEVEL DENSITY , AND SPEED TAKE A 1-IC-I LEVEL

MATCHUP DATA OF SOUN D VALUES WITH OF DATA (STARTING

DUNN? VALUES TO FLAG AT HIGHEST ALTIT UDE)

NO BAS E LEVEL
NATCHUP

IF REAL TIME,
SAVE VALUES IN CALCULATE THE

BUFFER TO LATER REMAINING THERMO-

WRITE ON MAC TAPE DYNAMIC DATA
FOR THIS LEVEL

COMPUT E PRESSURE
FOR i-RN ALTITUDE PRINT OUT LINE

CLOSET TO BASE OF 1-KM LEVEL

LEVEL ALTITUDE THERMODYNAMIC
DATA

COMPUTE PRESSURES YES
FOR ALL 1—RN ALTITUDES
ABOVE BASE LEVEL 

IS THIS
RETURN BOTTOM

LEVEL?

YES
ARE THERE 

NO

1—KM ALTITUD ES
BELOW THE
BASE LEVEL?

C

7.3

COMPUT E PRESSURES

NO 
FOR REMAIN ING
ALTITUDES BELO W
BASE LEVEL

C
7 .3
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FLOWCHART FOR SUBROUTINE SLML- 8.l

ROUT I NE IS SENT ARRAY TARE ONE SIGNIF I CANT
(CO*iON /B LOC K 2 ) WI TH LEVEL TEMPERATURE AND
1—KM LEV EL TIIERN ’~DY~ AMt C ITS T1ME
DA TA. ALSO SENT A RRAY
(CO?~~ON/ L K T NTP)  WI TH
SI GNIFICANT LEVEL TE ME—
E RAT U R ES

YES
—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S S I G N I F I C A N T

LEVEL AT EXACTLY
AN EVEN RN?

NO
WAS TH ERE A o
BASE LEVEL ________ _____________ 

-

MATCH UP? ALL THERMODYNA M IC
DATA FOR THIS LEVEL
IS EQUAL TO THA T F1)!’

YES CORRESPONDING 1-NM FIND THE TWO
L EVEL 1—K?-! LEVELS

THAT , BY TIME ,

SIGNIFICANT LEVEL

RETRIEVE STORED

- ~~~~~~ STRADLE THE

C BA SE L E V E l  DATA B
8 .2 INTERPOLATE ALL

THERMODYNA MI C
DATA FOR THE

MATCH U P S IZES  SIGNIFICANT LEVEL

OF SIGNIFICANT
LEVEL ARRAY AND
1—KM LEVEL A RRAY

NO IS BASE LEVEL
MISS INC?

STARTING AT THE
HIGHEST ALTITUD E
LEVE L . MA KE FOL— YES
LOW ING CALCL’LA— A
TIONS FOR ONE 8.1
SIGNIFICANT LEVEL
AT ‘. TIME B SET PRESS URE

8.2  DATA EQUAL
TO 9 ’ s
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FLO~.C!!ART FOR SUNFO ~ T I N E  SL M L—8. 2

B C
8.2

SAVE THIS DATA CALL SUBROUTI NE
IN ARRAY MRNA HEN TO FORMAT

AND PRINT OUT
ONE LINE OF DATA
(30-CARD IMAGE) TAKE TUE

SIGNIFI-
IS THIS NO 

CANT LEVE L
THE LAST AND ITS DATA

SIGN Fl CANT
LEVEL? S THERE A

YESSIGNIFICANT
LEVEL BETWEEN
THIS 1-KM LEVELA D THE NEXT?YES 8.1

RETURN

PRINT OUT THE NO
ENTIRE ARRAY NO
OF SIGNIFICANT YES
LEVELS WITH
THERM ODYNAMIC IS THIS THE WAS THERE ADATA _________ LOWEST 1-KM BASE LEVELLEVEL ? TCHUP?

NO YESI TAKE 1-KM LEVEL
HIGHEST ALT I fy~~~~

J

DETER M INE TIlE FIRSTI TAK E NEXT MANDATORY LEVEL (THELOWER 1-KM LARGEST P RESSURE) THATLEVEL OF LIES WITH IN THE 1—KMDATA ARRAY
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T\KE O
~~:~~

ND\IOR\

S THI YES LEVEL (-~~\ - IT!-
PRESS URE L~~~~S: ‘~ EsS - L )
SMALLE R
THAN EHE
SMALLEST
1-KM 

_____________

P R E S S U R E ’  T ¶
CALL -C~ ~C C~ TI

~-!R N TO F
AN !) PRI’;T OU T

NO ONE L I ’E  OF DAT.~(!.O_ C ARD t~~!AC E )

NO

IS MAN D ATORY
LEVEL AT EXACTL\ 

NO

AN EVEN IC-I?
IS THIS
THE LAST 

_______

YES F I N D  THE TWO MANDATORY

1—KM LEVEL S LEVEL ’

THAT . BY PRES-
SURE . STRADLE THE
MANDAT ORY LEVEL YES

MAKE ALL T !IEILMODYNM tIC
DATA FOR THIS LEVEL
EQUAL TO THAT FOR INTERPOLATE ALL THER MODYNAMIC
CORRE SPONDING 1—RN DATA FOR THE MAN DATORY LEVEL RET U RN

LEVEL

STORE THI S DATA D

IN ARRAY MR.NA 8.3
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F t .OWC1I \R T F~ R SI BR ~C I T IRE ‘IRS —

~~~~ST

1.
~T !UTINE I .~ SIN E ALL
THE? ODVGA?-IIC !)AC A
FOR A GIVEN ALTL~ : - ~E

ID~~~ 30 ID~~~4O

WHAT TV? -I— OF LEVEL : 1
1—RN LE~~I1 MANDATORY LE VEL 1

b R  SIGNIFICAN T (CONSTANT PRESSURE)I
LEVEL DAT A TYPE DATA 

j

FNCODE DATA 1 [ ENCODE DATA
IN HEN FORMAT

I ~~ IN MRS FORMAT

rPRINT OUT ONE
PRINT OUT ONE I L INE OF DATA
LINE OF DATA (40—CARD IMAGE)
(30—CAR D [MACE
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FL OWCI (ART FOR 3 U B R O t T I N E _ XY I’LO T -I f l . I

START

ROUTINE IS SE~~ ARRAY
( CONNO N/BLOCK2/ )  WITH
ALL 1-KM LEVEL THERMO-

DYN AMI C DATA

TAKE TOP LEVEL
OF DATA

DETER M IN E VALUE OF

A X AND Y CORRECTE D

10.1 COMP ONENT WINDS AND
CORRECT ED TEMPER ATU RE

YES NO

ARE THE WINDS
ACCEPTA BLE VALUES ?

WILL ANY TWO
OR ALL THREE
PARAMETERS
OCCUPY SAM E
POINT ON PLOT? YES

PRINT ONE LINE WITH P R I N T  ~CN ~ L I N E

A L T I T U D E ,  A 0 AT WITH ALTITUDE

CROSS ING PO IN T , AND AND ALL BUN KS

NO OTHER LETTERS

PR INT ONE LIN E W I TH TAKE NEXT LOWER

ALTITUDE AND AN X ,Y , LEVEL OF DAT A

AND T AT API’ROI’RIA TE
PLACES

YES IS ~LT I TUD F

10
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FLOWCHART FOR SUBROUTINE ROCOB—[1.1

START 11.1

USING WIND DIRECT ION
ROUTINE IS SENT ARRAY (WD) AS THE PARAMETER ,
(CO NNON/BLOCK2J) COMPUTE A STRAIGHT

WITH ALL 1-KM LEVEL LINE FROM THIS LEVEL
THER.MODYNAMIC DATA TO THE 5-KM LEVEL ABOVE

IT

TARE BOTTOM LEVEL 
TAKE NEXT 1-KMOF DATA 
LEVEL ABOVE PRESENT
SELECTED ONE

USIN G WIND SPEED (WE )
AS THE PARAMETER .
COMP UTE A STRAIGHT LINE YES
FROM THIS LEVE L TO THE 11.1 NO
5—Eli LEVEL ABOVE IT

IS THIS LEVEL TM 
IS WS LES STOP ENDPOINT OF 
THAN 8’STRAIGHT LINE?

TAKE NEXT I-KM
LEVEL ABOVE PRES E ~ r NOSELECTED ONE YES

11.2 NO

IS WS LESS~)~~~~~ /
‘
~s WS LES~”\YES ‘%~~ HAN 31?/ ‘\THA N 15?

S THIS LEVEL
THE lOP END- A
PO INT OF STRAICH 11.1 YES

IRE? S ES

NO 
NO

NO - -
NO 

IS ND GREATER THA N
IS GREATE R 60 FROM S T R A L G I T
tHAN JO FR OM LINE :

TIL-\N )FROM StRAIGHT LINE’ /
- ST RA I GH T LINE’

YES
IS 140
THAN JO STRAIG!!

YES I [RE ~
0 / NO1 1 . 2  

YES - - 

1 1.2

69

_ _ __ _~~~~~~~ _-Vfl~~
_
~~~~~~~~ -~~~

-V_
__

- — , -~~~--——-- - 
- -



- - ~~~~~~~~~~~~~~ _
~~~~,r’sc

FLOWC HART FOR S U B R O U T I N E  R O C O B - I l

1 IN G CORRECTED TEMPERATU R E 1 T H I S  LEVEL
AS THE PARAMETER , COMPUTE A I AS A SIGNIFICANT

STRAIGHT LINE FROM THIS LEVE L C 
~CN C :  BY TFMPOF_~R X L V

TO THE 5—KM LEVEL ABOVE 

~~ 
SETT I N G ~HE

I FICANT PA RA METER

- 

f NEGATI VE

C TAKE NEXT 1-KM -
, 

- 

-

—I 
LEVEL ABOVE PRE SE X TI - 

- -

SELECTED ONE -

YES 4
~~ TOP O~7~~~ ~~~~~~~~IC~~~~~I E L ’

\F ST~~ IGH T L ~~~~~~~~~~~~ 

NO\/ (
~) 

---

- f_  

I

NO 
T AKE NEX T 1-KM

I LEVEL AN~\E PRESENTI 11 .1)
SELE CTED ONE \~~~~~

NO

IS TEI-IP E RA I’U~ F
GREATE R TIt AN 3 NO
FROM STRAIGH T L I N E ?  /

~~~~~~~~~~

‘

THIS LAY~~~~~

11 .2 

YES 
~~~~~~~~~~~~~~~~~~
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FLOWCH ART FOR SUBROUTINE ROCOB—1L3

(r~11.3

TAKE THE TOP ENCODE DATA
LEVEL OF DATA IN THE ROCOB

FORt-tAT AND
PRINT OUT
LINE OF DAT A

c IS THIS LEVE
j j 3  THE TOP OR YESBOTTOM OF IS THIS THE YES

RRAY? BOTTOM LEVEL
OF ARRAY ?

NO

RE T URN - -

YES

IS THIS LEVEL
AN EXACT MULTIP LE
OF 5KM ? 

TAKE NEXT
LOWER LEVEL
OF DAT A

NO

NO

IS THIS LEVEL ONE
MARK ED SI C NI F I CA N 

1 1 . 3

YES

MA RK PARAMETER
WHI CH CAU SED F
THIS LEVEL TO
BE

71

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~~~~~



~~~~~‘~~~~~~~~ ‘ ‘ ‘  
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

-,.  . - ,—‘.-

A. Ui •1
~ 0
o -

~ • N
5’ - A. >

- A. A.
A. •
~~ E - ‘  I Pit C0 ~~ I- lit U1 I • CO CZ 
~~ —a. — ~~ 3 -~ .4 .i N
~~ ...~ U C I  - A . - b - - ~~ -

I—’ ..a I- I— 0)- . La. (3
Ill A. i- .)- .-4 

~~

~~ ~ ;
~~d !

it - L i I i  - Z D O u X  -~a ..t .1— A. C a -s- I-. X
lit 10 a. I— — j ~~p- .a U~ XC- I-- ., )-O 1-I .i Xa. • ~ - I- - I I E .~~ E I ~~~~ ~R > I
o 0_ . L’ IX 3X i 1 .J ‘-I- Lfl Z~~ ~~~ A . U~ . A.

0 L..~~~~ I— I — U i A .  • ~~ - A .  — lit
— aLa C.) II Z’.~~~ LI - .iX Z 3 -~~-‘ ~,. ~~It )- .-~~ i— sfl I t E L i~~~— r- ~~_ aO ~X I  A . X . B” 0 ‘..

A. i’-Z I t I- ~~It)- ~ c~ .,— taa~~ 0~~~..CO ., .
J 3  ~~ Ia. A . I t L i . J  Li o~~~~ o — ~.— ~~~~~~~~~~ .,

U LI P- ’D l- ,a. O -~ 0 . . i . . t~~~~~, ‘ta. —’ —- --5
UI ’-) X a~~’t A P — h i t  .1— ~. I N~~ I t ~ 3 C .  La. ” ,.J

2 • ~~0 ~a. ’io~~aa ... • -~~~A . Z  0 .A. i- I I t —  X C O
Li 0 . A .  O Z  ~~~~~~~ . A . A .  A. A . 0  • A X A. - X  .0.-. X I  ‘-CO

‘A l/ — ~t A . 0 W  tat ItA.I.a13. ~~ .~~C a - s E l -  1 -3  ..i ’s C)
~ U) _1 > r A .  ~~~C a 0 i - l- ~ — - t J.- .  ~) > - C O l/i • ‘s:.~~,4 .~~C)
I .~~ 1-- Ca 1aX -~ A. l-. V1 Z A. U IX ’ -.a. -. 0 - a .. ,x~~I ~ ~~,..t u~ c’j ~~ xI ~~~~ A. La. 0 1-UI C P-~~~.p -  • ~~~~~~~~ .1 • ‘s ’.’ Q j’~~qi IA
3 5- IL) A. ~- U ~ .t. 5 I . X~~~~U~ I-Ca • ‘~~ -‘~~~- ~~~~~~~~~~ •3 •Z lit U I t j i~, 0~~- I I- .-’ • Z A .  • 5 X N C O P -~~~~~’~ 0 .~~~~~~~ L I I I

C 4. — ~a X E A . ’. .i. A . Z W  - E W X .)A.---
1 Z • taa~~. ~~0 ~~U) LI - I tl I ’ -  I t I-Ca N \ X UI ~,—I 

-
C II. a l-  “ P - p A . L a~~-’ Ut O X UI . .  - - . I t C a

0.3  W I t O  ~~ A . - C a I > I X  UI . C O~~~~’- . • S 0 - . - X . X  •It 0.1- 0 ~~~~~~~~~~ \ l- lf- aa It ~~~~ p -W  ~~~ -. ,- > IX ’s.’. .~~~ .0 -~Li lsi ....J~~~~~0 ‘- I t ta .Z ..a~~~V ~ E~~i — .,p- • A . P i . V . ._ua
Ca LU La. .&. D Z L )  U I A . P- Z •~~~~~~~~~~~~~~~~~~~~~~~ - ..a .aJ ., ’- ’0 E M l - .a.I Li I I  El -  L L I Z  LU ~~~X C  .N  . 11- .,. ,-- ~~~~~~~~~~~~~~~~~~~~~~~~ •Z ~~ - .-. - X E  I-A. EwC.a.X>I~~Q . ‘ ~a .A.-’E .aa.X,al ‘-(.11.1 A. - l- .- Z W A .~~~~O - .)~~~~C4 CO .a. 1 0 X 1,a
I- LI ~~ It t~~~~ 12110  UI ata X. •Z  ~~~~~~~~~~~~~~~~~~~~~~~~~ •

X La. IS IX A. C L I  W.a tal A. UX Ca • \ Z C a q :~~ • Q A . 4 0’-’*. . . * O  *ri — A. A. - A . I X A . A . Q .  A . L~I- A.~~ I t C~~I • A .  -1 II41A..II i~~f l 0 I t  -
0 a i- .-. > LI Q~~~~~Q ~~~~~~~ LUC) Z u.0 0
A. 0 C~ U L I L I  It~~~~I t X E E U .  ‘ — U J U. X W~~~~~~- a a t u. Ut

A. ~~~~~ ‘-‘ A. X ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I- A. It Z I D  X X X O  O i a . A . 0 ’- ’W — A . Z W 2 A . C a 5 - Z~~~~U t I U Z

1- ~~O X L I 1 -~~~~ 
1- 

X ~~~ .C~ M~~
)
.s

A. ,~~,,, A. C a X A. .-.
I-. I-
I ~ ‘.1 -.- ia. 0

‘l ul l U.
L i0  3 * 4 4  4 $ u L I U U U U L I U L I L I L I

Pi. M ~ ,O N It It - ~ M ~ L~ 0 N ~ O1~~~.. ‘~. M ~ ~‘) IO “. CO ~I ~ .4 Pd M ~ UI 10 N CO CO .4 Pd ON CO
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

72

-V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ -V



-V - ~~~~~~~~~~~~~~~~~~~~~~~ - - :-,~. f l - sa -~~~ - - - r -

C)

- II
CO

• I
‘s -

‘s o  CO
0-’ •I.. C~ > s Ci)
co .i o ‘- z ~~ —.-
23  I- .-‘I + M

• - 5’ (TI I
- •  Ca I ~‘s’s ~ I-, _~l -00 0 I I III I
.-~~~~ at. It CO

• A. + -z z  _j S S

- . —  ). — — CD I
0 .~ S t~l

‘ s — s  S VI ~~
- -

0 0 > .4 + 1-. :-
— - V —  > — 2 i’~X \ \ \ \ \ \ \\ \ ‘~~~.. ‘ (I
lOW 0 2 I CO ‘ ‘ ‘s ’ ’ ’ ’ ’ ’ ’ ’  s I
33  1- II Ill CO \ ‘

• A. I ‘~ ‘. I
Ca —a 3 - \.

‘s ’s  ~~ A. — + -00 0 ,,j • CO . , I’l ii Aa A.
• A. ‘s • ‘- .a. ~~~~., C-. r- j.

at. A. La. ‘ UI I- •
33 at. -.Ul C) \ ~it. l7~~~~~t - ’1

La. A.
• • ~- 0. ’-’ . 0 ~ ~~~~~~ •~~ A.

‘s ’s  V I . C ) CO N I (C- •00 U~ A . C O C~ It I I~.l~)fO li) A. It.
A. Ca .-. ..’(~~M(3 • A. ~~~~~Xl .-II C’-

~~ Q lit C ) V I’ s  — • . .., .2 (1) LI) .,WL)I\ I I
> ...Z 2 A.IE M •UI—’ • aO ~~ U. • CJ -TI LI 0 ‘I

• •~~~tl ‘ - P- U .  - .3 .a. N i \~~~N I a U  A.
A. . -, O_ — ’— - .~~Ul —’ ’~C O 1 0 0  0 C) ..i .-, C,) ~~~~Ca ~— ,—
0” -”  S~ •.iOA. • ‘lCO , -. ~~ ~a. .-~~~~~ a~ LI
.00 Vt i. U. a t a t . E  . . 4 & P -  ata Ca - (Tl - c A l  it
‘4..’’-’ 3 .CaLa .  .— .- N \~~~ ’-. - Li CN • M L u I — I—
arM~~ • . •I t .a.’.UI C) N CCI I ’ I M M . L .  • .J It
~~~~~~ I-’s 2 ~~~w I t U I ’ .’ C a C O 0  Ca It \.\.~ ‘,L) > 0

• • •ItI .0100. I— ,--~~’) ’~- I 0  LI
— t C~a .0”> •~— ‘ - Z M ’  10 - _ _ ~~~~ ‘I’-. l 3 Z  A.
I t’ s ’s  . 4O — r ” X > C. - ’a .  • 0\  .i —a~~) I I r— ,~ — It It

• • A . V I M~~~~Z • ..J Lti .3 1..) s t a t  L’I U) .-,COZI ,— a
_ %‘~~~‘ ..~~~~‘ •q  .‘-‘ Iata~~~ E3  • ~0 it II
U.~~~4~~~~ S NS.. U. .., . .~~~It ata C ) C O I  • Ca
C a Z Z  ~ It .b~ It La. • ,..I LI) • C a I A _ J  Z Z \ La t  I—
.,J.at _

~ t • ‘~~~~~~~ 0 2 L U U I Z I  A.. ..a.. 0 Q w A . 1  U.
Ca • .‘s~~~~~~_1~~ • I I r’. sd Ca •U) P- - ~~~~~~~~~~ 

,~~o I C
ata ‘i -. &aa .13 U CuC . C -  — ‘a.

NO’.’  CIt ~~~~‘-— ~~~~~~~. L I C O ’ ’ ’ s ’ s ’  s ’ s ’ ’ ’ ’ ’ - . .  t~~~~II  I—

~~~~~~~~~~ It~~~ -~~CIt CI.* .~~~ U) V ~ • 1 0\ \~~~ \\\ ’  ~~‘\ C aX- - - - C )  .l—~~*. 4 G I l~I * * 4 *  *~~~~* W 0 Z 0  V I M . 4 l~~ ri~~~ L’i Ci) N. (O ( T i I t C O L ’~~~~Lta L t . ,-4 iI it •. -~~I • N
Z Z Z Z~~~ZZZZ .. .,L)ClCa. .0 

~- - ‘~~~W~~~~~~~ uJ~~u J — I t I t l -  I t - X I t I t I t I t I t I t I I t I i Z.l -Z i I I I t I I t I~~~It 1’ C~ A. IX

1- I—

I- C) I- It Z
VI .4 (‘I — ‘

II) Z ~f’CI) 0 3 3 103
It U. II

0 LX LI LI ~ 4 * 4

.4 CV M I  V) 10 1’. 0 O~ 0.4 (V M Vi) ~& N 0 0 v~ CV M V  I~ ID N CO 010 .4 iN M V IF) CD N CO 01 E- .4 ‘N ‘ i V IF’ 10 ‘. CO 010
IF) ~5 ~~ ~) W) ~~ ~) 

~ 10 14 10 44 44 10 10 10 10 14 N N N N P.. N N N P.- P.. 0 CO CO 0 0 (0 0 (0 0 0 (TI (T (TI (Ti (TI 01 01 01 01 01 0
.4

73

‘a.— - - — -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — - —- -~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - r~~~~~~~~~~ -~~~~~~~— ~~~~~~~~~~~~~~~~

LI

0

~1

UI -.10
tat
A. ‘at ‘-‘ICa Ca
Ca Ca
It Li C Lu

N C
I- 0 A. IX

A. I A. A. Ca —Ca — C a i’1 1 0  U) A.
A. A. I X 3  - ‘A.  A. A. N ~ A.
.d P— LX A. ( 0 A .  UI LU IX LI) LU
I- A . O Z  La) 5’ 1
I Car- Ca 10 (0 ., > (0
— A. A. C) I LI) J _a -i A. V. VI A.

A.UJ LaJ O It IC ta t.  ~aa IX I II It
A. .~~P-P - 0 I- X L I  (0 2 It I
‘a) t Z — . A. Ca CI)I~~ —~ Ca Ca t u l  —a
.-. -‘ Al A. CD ~- - E l  It t a t  IL IX it ‘a) ’aJ A..
Ca Ca I it C) ’  W i t  La., )- I 10 10 1> I

A l A .  - -  I A. Al -‘ A. A.
A. I Z O L A .  ‘ V

A. Ca OU.CA p— ’ : \Z  C O ’  ‘ - s - ’ s  .. ~A. Lu tai C A. ‘ ‘ 0 a . ’~- A . V  IEI IL CO
I- U.P1 P- W L i C a ICa LcD It La. IEIA.S.-

I U. CDlX~~~ Z I a t I — I-- > COLa. COLa. CO aJ > COU. 0 —
— LI) ZQl (I I-’ C O A . ZL aa > I/I - ~~~~~~~~~~~ ~~~~~~ ..~~~C O ’  ‘
- It • - .21.0 1- X X U I F ) aV II • ‘ X - .a._~ F~,l.1i\.4.0M - •~~i XX

44 I- A l P-  .~‘l ~1 .l IX _a .) .I ) . C O) - . . . I a .  • . . .. ,  ( . C O s
3s ~~~ ‘ C) ‘a. CD~~~~~~ C l i )~~~~ . 1 0  ~~~~~~ - . 0 1 0 4 4 . 0 1 0 4 4  > C t CI.
— 44 Vt (1 Ca.) .u • La. CD ii

‘ QM Q C O  Ca A . D - C O U~ X IX IPI C ) A .  IXLO M
UaV . . i C O C a  a ... (J ..J ‘a. . 1/I C ) a t a - .’- ’ A . A .u C  A .Z U .  —‘ ‘-‘ I C a I ’~~A . A . C ’ ) X A . I~a. 5-’ —’10(0 (I, . F).~~~L I)A.ZI 0 II I’~’A.IA.li. ’I X ~~~ - A.2 L i 1 i L i I A . L a . 1I

I ’ O X ’ ’ ‘ A . ’  A . ’- ’~~~~r . 0  (D l iJA.Z. .a _.~ 0 A . V I L X A . L f l A . I X I I i tl-I) UI N ..a l/1 0 A. l / t C A l L J l A . I tZ I / t
. . X  • • X X ’ A X 3 X l . .  .111 ,0 .4 10.— • CI M . - att

• CO Ia) .0 . 1 — AI UI 0 • .0
10 W.0.,).0.),) a. ) 0~11 • I CO

.4 0
* I t  — .1 3 C D I

2 0. .a.i .- I ata A. Ut
* . — .— ..d I i t IX Q Z t — X l— Cr1 L IA . A .u )~~~ .. ‘~~‘
* ‘-. lJ) .J ...i O ..1 UI ..j UI U. ’— U1> C) La.tvt
* 2  0 3  II I
I —  — U) It

‘-I ~~M ~~V I 1 0 N( 0 0 1 C O . - 4  CC, I’I V E’ ‘A N  0013 ~~~~~~~ V W) IAN 0 0 1 0 .~ (‘a M V . 0  IA ~ . CO ill IX., C~ M V  .010  N (0 010
II- 0 IX It It CO IX 0 0 .4,4 .4 ~, . .4 Ii .4 ,.i ,. Ci~ (V CII C~ (V (V C~. (V Cit (It PC r— Ii P.1 ri Ci P1 P1 P1 (‘1 V V V V V V ‘I V V ,

74

- ~~~-V 
~~~~~~~~~~ -~~~~~~~~ — --~~~~~~



- - w~ r I a-_ 4 - ~~~~~~~~--. ..-5-- -.--_.-———-- - ~~~~~~~_ -V S~~ _~5~- s ... e - .r ~~~~ -~~ ‘ 
- - 

~~~~~~~~~

I

LU
LI)
A.-.aj

Ca 10 I- ‘aC
• C) La. La.

Ca ‘s I Ca I
0 1 ‘s IX Ca I C
.4 - 5’ A. 0 C
• I A. I-

A. Ca CO CI) Ca LI) wCa 0 11 0. 11) IX (0 U! IL P101/I
It CO • • I— I-- If CD * U Z  ‘/

~~ I U) It. ’-’ La. I I ~~
. C O L a)

tat • . • E I L P -  CD ~ it V1 00>
I A .  I .11 10 3 2 Ca .-~ Z Z

0 0 I (’. Z i t o  I t o  A.
I— .4 ~4 P- .. I Al IX 1 2 ( 3  uI

‘s ‘. ‘ %‘ I .~. IX P1 C! ‘s I- >I Lit * P1 V 10 ‘a.
s- * S ‘s ..a S U)

‘ ‘  ‘s ‘s ‘s ‘‘  CO ‘ III. it
2 — ’  0(3 V I V La. 0 ’.’ COCa .-t S .a. CO I-CD CD
lit 100 ‘-9 ‘ %‘ La. CO I-. Ut0 CO 1’- CO ‘111 II it
N ‘‘ ~1 (‘It P1 ‘ ‘ L i t  ‘ ‘  -. ‘ . 4  III Ca

XX .flZIL)t(VtflE..,3C,LXXZ X X L ) M X ( -~ X C a  ‘a.
It . • • ‘-‘ . • — • — . • • • . •  . . - • V .0 .0 .-~ - - .0 - CC Ut

(V • . 0 ’ 4 4 4 P - d ) 4 4 P - I f l 4 4 P- i t ) I D 4 4 C I tCI. (V I— . 0 C D 4 4 ’,A - - • a.) t) . C C t  .(-. C t
M • • • 1 0 .0 1010 P1 (1 I 1  La. I

44 44 44 + Al U) A. CU I I—
I 3 — — (~ VIA .  V I A .  U ) A l 2 — — I  C. ’-’ -’ A . A l  IJ) la. LI) — I Ca
I- I’- P ’ - Z X I L I  — Q  ‘-‘0 “U X I I P - C O  0 J I I - . ) I V I A . A . . J — U . — I  Al P -- h  I Ca
tnl$L .4 0 I V I 0 Xu I 0 I,J I 0 A lZ u~,t ~fl • ( V M ( I J P - . . t _ O A .~~a L I I..l p-~~~ I t Z t I t E / ICD “

A. A. A. M . . C a •  u l O A l u l  Al — U.IZ
P10 .0 • I 1.- It

CO (Ca 0 .-. Li. .1.A
LI • S C \ Z

U) A. 1010
ix W ig,’ -a X ...L 14i 1— 0 I— I-- 1 .0

VIAl  V V I E L I
It Ca IF)L1.— I
A. Li.
CD

.4 P11 r. 10 P.. ~ 0’, 0 .4 CV ~‘1 V IL) ‘A N  0010.4 CV P1 1 10 P.. 0 .110 .1 C~ M V  1L IA Ps It -~ 0 (C. M V 10 P.. CO 01
r,~~~. 0 I 4 4 1 0 ’ A 4 4 1 0 1 0 1 0 1 4 1 0’ A N N N N N N N N N N C O I X o I L o o o I t x t 0 1 c r 0 1 0 1 o  0-.1i .1,010~.4.4 -~1’411 i4 14 ’4 ’i’l.4 .~~. 4 . 4 . 4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l.-4 .4 .4~~~,d .i r, .-, .-. Cl.

75

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

-



- ~~~~~~~~~~~~—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --- -~~- -~~~~~~~~~~~- - - - ~~~~~~~~~~~~~~~~~~~ --~ -

- 
CD Ca.

La. I --
I -.
— 5’

— I C
- If .a.

I ‘-‘
a. :‘-

5’ 2 (C- _.  *
Ci. 5’ Ci. IX >

a L IL. -~~ - o
.a. U! I

-r _L La. I >
CC if - Ca A.

U. I- CD A. at
LI) II CC I—

‘— a. LL. Z U. I I (‘CI -
5 ’ C C  C — I  Ca - .41 ‘a. 11) —
2 5’ CC it .4 .4 CCI 1-1 .4 --

~~ .L. I/I I I Ut it
— C t .  IL. A. I La. U. ~I 5’ ~I ) -~~Ca J 0 —U J I X  CC CL. I .aHiI CO II L I X U t U J A. : z

ii -; 3-. Q-. )- J- - ’  CC - ~-
‘a. Ij~ ~~ .4 If I I— :- I it A. — (I • U. Ca CC
A. . I iti CI 2 I— I~I) I )  0 0 ‘— ‘a) — Ci) I J  U. I— Ci Ut -

* ‘0 I— - 5 ’  > 2 5’  C -  I~~ I I 2 5’ I )  ~tl .4 1/I , — l ~ - I — > C a  . 0- C a
• —~~~ La) ‘~~I5’ aa. — LI) 22 2 - - Z > > C L P - C C a - 5 ’L~. f It. CD L) A.

1-2 -I — -l .a. • — Lia > C a 1~~C a >  C a C a  C a C a 5 ’ .~~~ L - . - IW ’
-.~a .  , — C I L .. cCI . 4 -~ Ip . ’a-I :- Ca I - i t  — 5 ’  5’~~~~ t A . 5’~~~— 5 ’ 5 ’ C -(’~~~~~ •~~~~ • LI) I— X~~-, P- C O 5 ’> I~~

- Lt. U. Ut A.~~-~ 2 I f i C C C i u I I C L  -!iI’Ca’I )CaO • V CO C a —I
‘-I . I’~~5’ ll. LL. I , — 1 0 C  - I  - 2 I — . . , .-CC.42 5’ I - •~~~ .I C D Ci) I/ I . 4 1 0 1 0  .LII Cat

- . 4 0  I 10 - . ... . - - 1 0 1 0  • 1 0  ~) .01 *. 0 .  - - - 44 - M O -4 .01 .0 Ci) ‘~i)~~ MCC .1.)M . 0 . 0  U V - II0It *
* La. 5’ u. .0 L,~ 

., I a . -. -- L a . . 4 0 ’ f ( C J j f .I ‘14
1* .a.,a..a. Vi

C C L U N I X~~ CI (0 .J L CI . 1 I I *
VI V I ( 0 1 0 A . I X .t i t ( 0LI)U) Ui Ut

I— I— I— I- 1 - 4

-4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4 i.J ii ij t j ( V  4 M C  I P i C l i l i l l  ~~I V ~~~~~~~~~~~~~~~~ V V ~~~~~~~~~ V C ’

76

—S - - —- -~~- -_____



-V ---V -— —-  —~~~~~ S -V -V — — —~~~ 
-V

C,
It •
_J
aL. • —

* 
_
%

_

Lit I— * 
- -

I- A. * I C  -- .1
— Ca • 5’ -
A. Al I -a. ‘a.
I LU + I CI

4— 4 Ca.
> LU ‘a - ,  -~

— 
1 4- 1 .aJ .aJ

I— 3 2 J II I,•. :~~ 1 >  .-~ ~~ C
I/I C) Ca ‘ —‘ ~C IL. a.

Al — IX Ca.
‘ LU a
CO — I A. Al •~~~~

-- La. CC - C  A.
CO - - Ca ‘ Ca 10 CI LI) .4

V V X - a X  ~~~~
-, ‘-I ~~~~~~ 0~~~i~~~’ .~UI X P - O  I—5’ ... .-4 ~ I— > ~- .i

~~~ lii LU O O L a t P- I L U J V I D  - ‘ ‘ L a .  LI) -~~~ CQ 5’ .a ’a~ • C a . .L. at~~a. ~a. - 4 ~ - - - -Li a’.a.X~~~I2 31-ti) . I / I A .  a . 0I A . X S V I,~~> I X  ~~~V 1 0 —’  2 - -  - - - ‘-V -~~~- 4 - — s .  E ~ ‘P —  I CI) .1.0 Li CO C) Ll~~~. C ~ V — CO .0I ,-, . ‘IX- .~~--- - 4  IX
ii- q — V .1) - - • - CO .~~ if, ‘-‘ Ca .0 ‘ I-- Ut ~ ‘- ‘ L)

5’ ~~~~‘ - ~~~~ . 4 4 . 0 .’-’ • . 4  .V . ” X 1 0 W . a A . ( 0L I ICI) I 5 ’ L I )  4q ,. 44 ~~I P1 ~ i5 s-. - - ~ A . U .  C a C a  C I .,I* I  _ L I LI  - IJ~~~- t.) I f - I
• .0 .0 ..a t ’~~~’ 4 4 . 0 1  . . Ci C a C a 4 I- I C~~~~ — L a . T L i ” L a . X L X —

.. .0’”. I — I 00 1 — 0 * V I ’ a L A .I.I) L _ a 5’ A . . .a A . _ V I t M
I I ~~V1 I I 5’ LA I.) 2 .l I C ) >  > i -  0 4

— - 1  - ~t - - — -  X . - — — X i ) i f I— I- X — 0 1  ..‘l ’—’ t’1 LI) -’ .0. La ’ ,  II ~
1 *  ~- a . . .  - _ V I~~-~~~.. L X I L V I a . - -  I L X I 5 ’ A . U i S . —l— ‘ lj\ 4 .4 I ,

• ..i ~~U ) A . . . a O J _ a J i t D l DX C C C ) I — * &  CO CO CO C
I— L U W I— L t L ~~ J * L a .  La U- IL

I~~ Vi 0 1 A .L’i . 0 A . U .* l a .  CL ~a- U.

• — • •  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S • t .  • s 0 a . o  •- ‘~~~~~ 

9 , ~ r - - V - I ’  1 L c f - t - f l ’ - , - -
- S ( V - S - t - a d -~4 • . L t l ’ 4 t~~~J . ~~~~1 4 - 4  C - i  -~~~~- a ’ I J I C ’ t I i J I’J P1



-V -V ~~~~~~~~
—•

~~~
--

~~~~ 
-

I-

it
U)

3
0
1~
I-
It
-J
LA

-I
lit
I

A.
>Ii.

CD E
Al It I
— 

LI) I

10 I
Al to I-

10 1- Ut I
.4 I Ca 0 CCi. II -t I C
10 It •I Ca ‘S > >I— I)) ,— I— 0 CD Ca

Cal . V V 0 0 - C
A..- — I Al I

I I’) (4 C. 0 0
VI Lit A A. I I.) > I

+ ‘a. Ji I I CI “ ‘I V Ca
Ca. -:- c- .-, Ci) 0 44 * I— LI) CI

V - /\ I I I  ii. (C. (4 0. Ut ‘-‘ 11) It 4 1 ~~- Al
A. ~~~~~~ -I-. 5 ’ -~ L A .  ~ —.- S Ca l— I 1 i— i— 4 -a l

.~ ‘a. ‘a) - - ‘at  CI ‘ C C VI II — Lii ‘S it ~ I.,) * Ci ‘• I—
U. ‘1- IL l .-. CV U ILC , U. L~ Out

A. a. Ca. .: .a. a . i t  A.A . ‘a ituJ at. > ‘ * A. a.-
‘— 2  C- > — Ia. A.~~D .  Ci
~~. r 1 C- A CI I V ta LI) 1’) lit 1 .0 Al

1 I  C)0 I — ‘- ‘  ILL. ,t .a. 1— —’ -.
‘a. CC LI) 0(CJ I X 1 0  CC Ia. A. .J aA S

I ’  I I ) I’I ajJ C/I .4 , — A . > > I / I~~ V ~~~~~~ 10
.L U . I . . C U t~~~ I I I _ I L U  .a. .-4 > L Li. Li Z I C I ) V I A l X . - .P- *1 S Li ul N.
.— — — U : - .a. uJ - C L I !  Iii. ‘ I (Ca Ii .-, IX.a. IX aa. C li) . .it • i~ —

.i :- - :- c’ a. Ia. c t  .u. A . A . .- ,u A. • • • • L 1A .CL ).0 - .) af) ,a) S 5’ LI) P1
• CD I •A. V . c -  V I T’ ~ “ .4 V S  C I I  ~

~~ > ‘~I~~ ~~ A l C L )~~~~~~~~~~
CD

~~~~~~U)
i 

~~ A l I L  Al C’II C).I I’ —10 1 I I’J La.I _L IJ - . 0 I II I I Ut .JL.. L.I IZ .ItI 0-. If. Li IC* c-. ... 1 —‘ — i It I p — I P- L a .i-- , — - I i t’a .  — i — .—. P- 4--- Iitp— — - ’ P - P - L~ — ILi I’- Z Li. N CIJ (V LUID O A.
0,0 • I L I V) . . .1-~~~I V I v 1 . . t 4  • .1.. L4 .A.5’LI)C i ) I L X I X L I ) I 1 - L O V I L I  L I ) * O U J  I

.4 (‘II La. — 5 0 —
It —. 0 3 3 0 0  4 U - —

L I.) (3 CV Li C-1 C.) CI Ca ..J * 101
t I-  1- — 4 . 4  .4 La. .-4 U. LI) La) Z ,I.— IL) * ‘-‘ CI
I t o  CO La. ti. Li 05’  0 IL IL ‘a) tI) A. LI~~>_ I C % L P i V 4  015’

* *11) 4 .1. 5’ .a. Ca. * * I X  It Z Z 0 U . V I A . - L A . A . 4  4 A .~~

I ’! C C V V V V ’ V V  V

78



-Ct

1~

).
Ca
It
LU
A.
It

O A . C O  10 14) ~~ ~~ 0— ~~ M~~~0 3 ‘4 A.
Uti- M .-M CA • * • 00.ItI). ‘.0 VI A. A. i- X
. WP - C O Q P . -  I— li) 5 > 5 5  I — i - U . s  5 ~- I+ i -  It Ca > S I— 1? • LU

itt t , J’, I~, •~~~~ lel toO 5 P~~~U .OU.Z%~~~QQ...a l UtU) C a M’ s _i a)
I t 0 M’4 O M C a  — • If, ,I CIi 0 ’  a.t~~~U.W ia.....a~~~Qit.I~ t oO  ..l ’ 1- - .’ II U.(~~U. ’i W ’ - ’ 2 A . C O V~~ I — A . Q E C O C J  l1. U. ,-4 • I t  Caa.. )-~~(C  . 4 UC I-AI  0Al t o A . C O ’ -s Iii L i i) -’ V 0 100. (3 I/I l/! ~ A lE A - CO ’-’
‘.~ P— I— P— I--- • C a C O V l X s C 0 , 4 ’ s X  V . 1 0 1 0 A . 3  0

‘at ’-’ W I-. Z Ii) • ( V  •X  • .> >  • N. .1.01) 1— . .~ V Q A . Q  U) - P 1 . 4 4) 1(1
Ia. I — A .01 - A . O  _ I A . 3 > l-  .4* CV~~~ C V 5 ’ . . M~~~~~. C V . 0 4 4 C V. 0 .9 0  IL)
. .— 3 CD ’-’I (J t ) (~~I t U ) I-— ). 44 IAN. ..., V N.M CO~~~I--Z C

‘-4 L A Z  sIv,w Ua W 1_ U) 001 0 2

C O O
~ , I-I .J P- ~ —

.4 (V (4 1’ IL) ID N- ~~ 0 1 0_ I  CV M V  14) 44 N. COG ) 5 .4 (11 (4 1 44 IC. 0 01 5 rIPs P1 V 44 N. 0 0 1 0 . 4  CV MV  5’ ILl !Ca. 1., 010
5’ 5’5’Ii~~U ) 1 0 W C D  4 4 1 0 4 4 4 4 1 0  4 4 W N .  P.- P - N . N .  N . N . P’ .  N - P s  0 0 0 0  010
P1 P1 (4 M P1 MM (4 (4 MM P1 MM P1 P1 (4 P1 MM P1 P1 P1 (4 P1 P1 P1 MM P1 P1MM P 1M M  MM P 1( 4 M M  MM P1M M P1 M V

79

—4



- ---- V --V--V--V —----.- - ------ _ _*.--V _ _  - -------,-~~-._,.

‘S
c-Il
P1

0 *Al *o Cl.
-a
I-- *
c2 to
I I

It I
4 - 0  1
C A .
Ca • CV

A. I— i-I
I A. (.1
I Ca

1- 151 N A. II
U t O  It C a l l  I
too  • I- Al

3 (3 Al I Ca SU)
A. I I  ~- I -  SI UI
Ca L W  I Itt .40 > 10
4- LA — ~ Al It > ‘4La’ 5-i Ui 0 0’  LI) it. It LI

Ca lf. ‘s - WJ) 5’ > LA U)
1 0 5  ‘ OlD _I It 5’
> 5 l.A I) 01 01 Co .4 ~~~I t >

It) P1 .1 .1. 01 • It) A l - 4 , ..,
.4 Ii. 2. • C a uj • 04 CD L~ ii) .-4 S i  La.

U J .* >  CA CV s > 5  N - ’ s ’ 4  ‘1, .4 1 0 4- A.
>0  It —A . 3 5 1 - it ‘ X  V I A  0 > 4 —  Ca — L W  ‘ • -.4 A. c-~It Ca lf) 010 -_i W s l a . 10 IV>... 1004 A l C U .  U) ./1 it I ~~~ a~~~l,) 00  1
U) 00. -LI-- Ca s.- ‘ 010 0. A. ‘ ‘  0011 1 U. - . - ,COL I IA lZ  I$I *III (10~~lA. A. ut Ca 1001,-. Iii X C O  C a A . 0  L O C A l> >  l- S u . 0 5’  * -. i a . - a _ I 3 L s 4 ) Z  •
1-0 • • ,  0 • ‘ .0 U ) V I C . ) — I t  V U)  • • • s• ,  CC - • O l - A .~~~... •
•5 ’  4 ) 5 5 4 (4 14) 0 I AX I A L Iu. 00000 5)4)4)11) II 4 ) 4 )L ICA ID - •M 4) 1 1)  I/I A. •u . M

~ 
IL) O M .

U’. las ‘-i 0 3 .-’ )- I- A. V
)C .- O X  — A. ‘ >> Z  U. .J h i iCAI I I  CAhILf Il O C A X  01) (3 0
li. Gl-U)Z u.l- I- EI’-’A. U)~~~V IU)I A 0 U) L I tE’-’ I-- l-- u I-- I’- r- P- ’- ) -h L t ..-’ P- i- t i 5 ’IU .I l-

- l l - O l .A’- i U I L L f l Al U)~~~I~~~~J - i  5i4 0 . 3 C) U) 5 l -  1- J I A t o t o A l  U’U t t o  00
O~~~~~~~~~ ..a O Z W L ) Q I t

i-I CV MV 5’ IL, N. 0 0) 0 .-I CV (4 V 5) CD N. 0 0) 0 CV P1 V 14) 44 N. CO 0) 0 .-~ CV (4 V 1) 10 P.. 0 01 5 .4 (11 (4 V C) 44 Ps 0 0) 0
S 0555050 5 .-,.-I -,4 .4 i-i .4 .4 -_I i,ri (V (V CV 0. Cl. CiS c-il CV N Cl. P1(4 MM M (4 rIM (4 P1-V V I I ‘iS V V V ~ V 5’II V I I  V V V  V l V V  ? V I V VV V VI IV  V V V  V V I V V V I V V I - i SV

80

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- —~~-

10
0.
it
I-

I

*
* Li
*4
* Cl.
+ II
+ I.)
• 5.)

4

04 0 g ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4

~~~~~~~~~~~~~ c-
5 - L A X  .-, ,.--i 0 g. Z 5~~ 011) — - CA 4 -.  C A —  i—I C O s - ’L ) a. It~~ 01 -
• • • L ia  .X  • -. i —  -0  — — C O V O  * .XlII It LU. ’— 1.4 11)5 W r — 1,~. (4 ’-. 4)

V I I  • 4 ) W 4 ) 1 1 )  .0  • 41 4) • sI A. itI l— O S ( 4 - C a l l  0110 “—  i-I
OX  S N- ~j 3  1 * 0  .)J A.  I t— i t  II ~~ ItU.  .5- 10 3

J U . I t C a  I— CI # 1-) . - .1)0110 a . . A . 0  - .410  • U.0
‘-. 0 0 t 0 1 — ’ W * . 11) 4) 1— — 1 0 1  1.) — iii •V  ‘-‘ 0V 1 1 0  ‘- ‘ LUCA l 01 ~L Q _ >  * — CA (4 V -

‘-‘ I-- ’— ,a. Z ’-. 5-- Lii Xh i - -  E o’a . tII t s — 4 I II— —‘ I— z c~ I I—
LA~ -~ 0 t A l * U) Itifl,- .JX N. a A > I 4 - A. 1 1) 0 0 .

E 0 ~~~~‘-‘ 1 4 ) 0 *  s O l O  * LI)U) . C A O  0
Li • M~~~ W A l ø o 4 )~~~~ (3 0 0

.4 CV P1 V II) 10 N- 0 0 1 0 . 4  CV MV  14) 44 P.. 5 0 ) 0 . 4  NM I 1(144 N- 0 01 5 .4 CV (4 V 5’ 44 N- 0 0 1  CV CO I 5’ 44II) 14’) It) ‘4) It) 14) Ii) II) 1(1 44 10 4 4 4 4 4 4  10 44 10 44 P.. N- N. N. P.- N. N. P.. N. N. CO CO 01. 0 0 0 0) 0) 0) 0)01  0) 0) 0)
Il l- I l-V  I-iS- V Vt - V V V  IV  V I I  V V IV  V t - V t -  V V V I l l-V  I V  I V~~ IV  V V V I t- V V I  14)

81

— —.-



- --V -5 - -:-.- —.- - — —‘-—5-—- - --V -V -V — — --—-- ----~~~~~..-.-..— e---s-s ,~~~ -:~~rr- T’W ; -c-------5~ -~-~~~~
- ----- —.--- -- P, ,- - ---V

_ - V -

~ 
h 

J~

,

‘- O ’-’ It) C a 0  Ca.-.I.fl S .-. L .-. LU : I XZ ._ i  1; 0 ’.. 1) It. ’-) ’-’ It) ‘-.U.JO) ’-.LU.rIA.U.
1- 14. 4- Ti ‘-‘s.’ I: ..IJ I-- Z0.l . I-_I’.’1- 4 - W . t t . -’C a L l ! 1- rI .4

.-I 1 _  Cl 0 -r,ZI I 1 4  — I t 0 1 t a .Lfl U.Z 3 3 11
011.0 .a. U . _ IQ I t 0 C A I - _ I 0 I 0 1- I  0 1 JZ  030-1) U.U.0 O U . I 0 5 -E0 1 IU .
0 u 0  “O ” O O  U ) C a 0 1-~~.’-’ p 3La. ’-’ “UI Q ‘- “--. 0

I -  I!.- L~~~ Ii-. I -  CO
10.001 LA 01 C o L A .  11)001
If 0 SU~ 0 LA 0 Lf) 0 01

O It It. .-I it Ia. .-,it U. M C  Ca lf) .4
V 4* 4* 00 0) 4* 4* r .4 * 4* .4 4 *  4 * V

01-0_I (V Ml- 4 ) C D F —CO 010 _ I N M V v ) 4 4 N .  COOl it- i-4 CV ‘ I V ))  4 4 N .  - 0 - 0 1 5  .4~N M V I t)4 4 t -. C O G )

82



- 

1

3
>
01

I-
I~fl>
01

‘ - -i--

>4-
0 10
- I

‘S
‘-01 J 3

It. I
> - ‘  I
> — _

01
— 0  I- >
‘-I I -
U. I.I1 I
NA .  I

Ii) 0 1 .  I- • —
V • ‘S ).
.4 - “—  Ca Ca I

CV ’-’ ’- 1 • ‘S If)
3 CVs. ’ E U. I CC I I
I— N E  Ca ~ - ‘ - I t  •

CaN ’— ’ I I ‘-0 I- 01 ‘S
01 CC 4- 01.— 5- Ca a —
N. 0 . 0 1  — 0 0  0 0 1 0

N. 01 0 1 0 .  I— 0 0 1  —
0 ‘s C,~~~ - it . 0  • A. Cl. — 0 .

N- — 0 I-— • CC II U) Li)
CO ‘SI- ’- I- I- A. C) it 11) 3 0
£) X . — 01 3 04 .  0 ( 3.—  I Ca .2. 3

C, S 0 A l I t  — o  511 O - ’ 0 U. “ ‘-‘ I —
P1 ‘ 0 > ‘ S A l S  I .4 ‘. P~ ‘S I

~
S. I 4 .101  5A  U. 0 ’ S 5~~’ 4- 1 4- It’ ’ t ’ - .

c-Il - Z t S CA P 1 5’ S  01 4 ) S N . O  I Ct. 10 1 - I I N-S
to C. _ iC0 Al C O P s 5 4  LU 3.2. (‘-CD .~~~ — 1 4— ‘-‘ 3 .-i N-N- Cia
~ Ut - • ,M  • N .  - Ca U) t’-C)N- Uj 01 - )L~~ Ut L U t t .  Al •U.I fia 4-. - 4 - (’)’S Ci a 4) • 3  I A. SC) . ’-’ . 1 )  .2. 01 010 ,1, Ca Ca A. MI,’

~~ It .a. 4.. Os. ’ — s ’ 5 ) W  — It.. I.) I, ‘ - I t )  L)Z  • 0_ .-i _i 10 1 0 1 1  •(305  WI — CC 0 ~ U.’-CC 151 ’- - ,— C • 0 1 W ’ -~~~’.’—. .1) C C I  OCt — .-.0.— L) It.U.’-
(44— Il 01 LJ) W Us + — .-- N r - - 5 - C C ’ - . 4 . ’  ~~ V C ’ — 0 1 - C C p -  .1 ‘- _. J , —Z 0 .~~— I l o p - -  Ti

U. • , •  ~~ S’-’ ’-”>  ‘~‘ C ’ - 0~~ — ~~ “I t’~’Z Z  C - 
~~ 0 I C’— Z  ——Ia. Q 0  .-1l-l t .j l  II u. . A l 0 1 0 0 1 U J’j .I— 0 • LA I X W 0 1 W O  U.0~~~ 0 U ) 1 - C C Z L t .0 0 1 0 1 1 0

‘-‘C) ... ,-. — .-. — 3 •03A .’- i lfl L’)Al 5 - 1 0 1 2 0 10  ‘-‘‘-00 v) Li~~. C J  3 30 1
54 11) C)

LU Ip- 1 0.5- 1.14- 1 lit -
1.0> 11— Al fl N.to .. . ..i Al 4 4 ) 0 0 1  V . 0 0 1
It, LA U) 3 (V 5) ID L~) 0 I’ Ca 11) 0 LA

Is. (4 V It U. It U. O) -31 ii U. it
(V *  4* CV .1 4* 4* 4* 4* 010 10 4* 4* 4*

.4 CV (4 Ii) 44 P.- 0 0) 0 . 4  CV P1 V 5) 44 P.. 0 0) 0 .-4 cia (4 V 5) 44 41. 0 0) .1- ., CV (4 . V  C’ IL P.. 5 0) 5.4 CV s’l ~ ‘ . 5
It~ 4 4 4 4 4 4 1 0 4 4 4 4 4 4 4 4 4 4  10N-I ’— N - - N . \  N. N - C .. N - .’. 0 0 0 0 0  0) 31010101010)01

83



—~~ 
-V_5-V5_ - -

U.
0.
I
4-
1:,
It
I
0
I

4- P1 Cl
Ca
.0 .4 .4

If) U

0 ‘a . -:
‘s ‘S— 1 ‘--‘ —LU~~. —

p. 0 .0  1
01 CA .  ‘s I— ‘S 4-
It I- ‘S ‘S —

U) 4 - U.
p — A .  “U. ‘-.0 0) 4- CS. ‘~5 ( 3 0

4- 0.11) Z C a  z * c - - .  -Ji ll)
W ~ ‘‘ — .0 4- ‘S • 5— — 1 i~i 

p_ s
X

S A. 0. Z . 4- ’ .~ U. S 5 .s. 4. .-i ,- ’.’u.
— ‘ - - .4 )4 )0  0 CC (1) X X I -.  4- ’-~ Z E C a  4 ) Z ’ 1 . )E 5 0 CI ~ t I-- -~~111) (4

C O V  .1) 1 1 4 0 C C  ‘ ‘-‘ ‘— 0 —5 .1)1 0 M C V C I Ca I ’ ’- ’4-0 It)
‘-~~~~~~ — .1. ‘ T i S’  14CC C C CZC  I, ’- I’ .-. s.’ P 1 4- L ) 1t. 0 ‘ V O ’  14 ... — It ~ : .-‘ ‘-- r I _ i
.I ~). • .-4 X . . - ,X Ct ’- ’  . I- ’ W ‘ S I  ~J -4 0 1 ’ - I  . • 5 4X 5 4 - .- .X C t 1 & .  1 Lu II N ’S  I its

5 ’—~~ 4 ) . . M . . 0 1 . SU . ’ - ’ E 0 1  01 .-. ’ - ’ Z C a  4 — 3  L) I.1 • s • .~~~~ 0 1 •  X 01 ~~ N- ’-’ E~~ I-
p4 - . -,MI . -sMCC .M . . .  IN- ..- I-- O 01 • .-, . - i M V P 1 M C C  .CI Ca • U ‘-‘~~--0  01

4).,’! ~~ .. 5 4 5 4 M 5 4 4 ) 4 ) , t ) 4 ) C )  I— I d L i  2., ,.1 .‘I54 ,-4 54 41M54 I ,L’ 0 E :~~CJ 3 .
.4 0 .4 L A O - El  • C — .4 . J Q 4 - EZ  . 5 4

.4 .L I 4 - C C - ’I-- w .4
U ...J U’l — .0101’- -’0 IV III I  0 ,1...’ U) ’-.~~~ 01 ’-’0I U

I t_ i> C — I Q X I . -~~~ ’- , - 4-4 - . 1 .4-- 10> C.I. - X 0 I I 4 - — I - -  1.. )- 10>4-
11)001 ,1>IiIA.

.0 U) 00 1.1) 11) 1.1) 0 I.C, 00 L4 IJ) 0
3 U. .4 it .~I U. ,D C U. N. C U.
01 4* N. 4* 01 4* N. 4* 4*

.4 ’\ -’~ l - 5 ) 1 0 N- 0  G)~~~_I \ M w  L . sL, N. 0- CC .-.Cia ’I V L ) 1 0 N -  001 & T i C V  ‘III’ 1 0 N - - 0 -  0 1 0_ I C i a M I  LISO N- 50)5

-~ 4 4 4 4 4 0 10 10 4 4 1 4 )  10 1010 ‘a 44 1 0 1 0 4 4  CL: 1010 10 1 0 4 4 1 0 1 0 1 0  CC, 1 0 4 4 1 0 4 4 4 4  44 1 0 1 0 4 4 1 0 4 4 4 4 4 4  IL’ 44 44 4 4 1 0 1 0 4 4 4 4 1 0  CC’

84



I-

S
S
ID

O
0 4- 5 4 3 1
0 0 1 1 0

0 44 Ti
0. 1, 0 54

04-  CC(3 ‘S p-. •
~1 - N. 1) C)

C I S TI CO 0 0  —
8 II c-ia .t) C) LA

5— X X  54 5 ‘S CC01 111 CC • P1 ‘S l-  .It —
I A Z  .4 0.2. I OX _ .  5 4 .  I ‘S s.

I — It 11.4- .EAlIt... _j .0 4- ‘,t) >
‘ — I I—Ca O p — Il lI ll it 1.It 1u I CO Ut

O ‘ 10 II IC &~i l I ’ S ’ S ’ S  OlD .00 1~~ — C.-. —S W  M S - L U ”  X LII ‘S ’-’ ’ * 0 M W  U . 0 1 C  _ 110 01 •_ I ’ I
S f 4 0 4 4  X X .~ .4 5 Ca (301  U . —  - • • Z C V C a  ~~~~~ LU A. M l  —

I 0_a C14.J Ut U 1 1 0  ... S - •  0 . C l aCI V 1) 3 — 0 . 0 0 1  4.0,.. •0’-. ( 1 4 , -’ ) -  CC 5 .-l i--. p— 0 1 S ’ - ’ ( V  5 ) 5 )  “T i’ - s .’.’ 0 CC ’—. • . .  0 —’- .  a) U. C)
4— i-— ‘ 0 1 X 0 1  I — l i U Z S L A i t i I I— CV TI_I ‘- ‘- ‘1 0  1.14. ..j P— I- 5 4 . 4 54 S ’ . 4- .4 ~~ ‘-‘ UI X I  •3 . -* - a 5 L  > 5 4 0 1 1 1  0 1 U . ’ U . Z  . .3 i t 0 C  ,J 1 3 ‘—. 14 -
-DO • •,.) . . . . .  > I t 0 . i t 1 a . X 0 0 0  — C 0 1 0 1 0 1  C O O  Ia. La. O 01 .-,

lO ll’) 5 ) 5 ) 1 4 ) 5 ) 4 )  XX’ - ’ It .-. LA ’ - ’ UCa - 0 1 — -’ ’-. It 00 0  - - - ‘-‘‘-‘ 0 -

‘
E~~~~~~~~~ 4—

1.0 .0 .001 C o l A .  U ) U ) L A L A A .  4.0 .0
S 10 0 0 1/130 01/4 05 LA

G ) i t  IL -i-I P1 it U. ( V i t O L s.  0- I t  La.01 It U.
N . - 4*  4* (Il 4* 4* (V4* . l . -4* 104* 4*10 4* 4*

5) 5 ) 5 ) 5 )  5)4) 5 ) 5 )  4 4 1 0 1 0 4 4 1 0 4 4 1 0 4 4  44 4 4 I~. N. ‘ .N. N. ‘ .N-  P.. N. “. 0 00 sos  o 0 ) 0 ) 0 )  ~ 3~ 0)
10 44 4 4 4 4 4 4  4 4 4 4 1 0 4 4 4 4 1 0 4 4  4 0 4 4 4 4  104444  4 0 4 4 4 4  4 4 4 4 4 4 1 0  4 4 4 4  4 0 1 0 1 0  4 4 4 4  4 4 1 0 4 4 4 4 1 0 4 4 4 4 4 4  4 4 4 4  4 0 4 4 1 0 1 0  4 4 4 4  ION.

85

- -~~



________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_
~~~~ flr 2hIUt!IpI~

is.

I_n
A l ’  + Ut

CC
C C C D I Ca

CD
‘S L f l ’S I
0 .5J 4- .0

—
N Z’ -.- .i. ‘S . 5 ‘S
I C  U) X . ’S \

> I • If.
4- ‘S S ~~

(
~- 1) ~— 11 1 C iI. It * - ‘

~~~~‘- 4- • • C a
O Z C ) 1 ’ C  4- ’- ’
— ‘-‘ 10
Ut ‘S • C C E  0 - -
> I 0 1’ S  ‘ CaLt .  4- I

‘ \ )—~~~
- 4 - —  1.-.

CC -- ‘ LA — “ ~~.‘-. ‘.i) — -
I J O. Z• ’ U.—> 0 1 C~— • U . E  Z X) -I’ I UI A.’-
D. .10 I.i) ‘. ‘ .1 .1 0 —, —‘

C E - ’-- > . ., I Z Li) ‘ .J --
‘S ‘s • C C C V 0 1 C a 1 0 1  1 0 1 0 . 0
A. I S S ‘5. 5 ‘S ‘
1 4- 01 C.- ‘ — 0 .0 ’ - ’ 4 - ’ O L s J .
4- U 0 I 1’) - If) ~~ X C t  4 - W l / 1 C a _ i C i l
— ‘S _l CI I \ \  —
.0 5 4 ’ -  ‘ — s.- 1 0 1 - 4 -  — . -  CC ’-’ )-

- W I  10 1 01 10 ‘- - - A l ~~~ LA ’  C a l— I ’
01 0 ‘I it. CC La ’-- ’X ’ •5- ...’ C

I-. ... z CE . Ca ‘ . 0 . 4 -  \ l D— C L )
— 4- ’ - ’  -.0 .,. -I CC ~— -I X III ’ ‘- . 4- .-.j.
CO it -v )  01 1 — - ‘ ~~~ 1.-4 L) .~~~JU. E

- C) >  S ‘-. - I— .1~ 4 - 1 0  , -101 • 0 0 1 — . s . I t i t’ - ’ -
5- .) ‘lit S • .1 4- ~~I Ut’  C,t i— Lu it • — 1 4-

.0 5 P101 it 0 0 ’-’ 0 .~~~ ’-’ 0. ..,. ’ 0 4- 0
11. .4 (3 I— .- X C a  . A l I . s .  ‘-‘ Z ’--’ I

W T I  P1 0 ) A . X 0 Ca UJ01U.u)0
00  0 0 .. 0) .154

- 4 —  • 4- (,.C’- - -’ 1 .1 ..~~‘ — . /1  1 0 C a . a C a # C a
.i- .-, 4- it -u E~ J ~~ 1f~~ ~~4 - I A . * i t

C a ’.. C) X W —  CC .0 4- 101 l- U.I ’-’W .0’-’O-D ’ _i
CC 02  O C a  C) .-4~~~ - CC — . 1  C-’  Ca - 0 1~~~~A.~~~~U. Ls1
1s I o.J •OX  11) ‘- . .— 1j~ 4— • M X 4.’I  ..100>: Ca
I ‘-~~~~ W it ‘S ‘0.-, Lii ’  ‘) ‘ V. I X • .-i ’ ‘I IC’’  ~~~.I.2.> C~ CCA1 • WIui  / 1’  1/I N. • •. 0  • . - . Ca
1 0 - CO - 01 .,‘S 010~~a~~~ LsJ S . I~~ 5 4 0 1 ’  C’N
— L).u 14-.... _. CC Ut .t C) — .--. A . ’ 0 1 ’ 0 1 4 -  ‘C C  3-’~- .’iItIIu. IIIta. 01 11W IL U’I~ IJ W Z U . 0 Lu 1 1 0  j . ‘. -. s.’ .-  s ( 3’  04.’ ‘-1 +0  C).-,., • .‘I Ti .-,’

— A. U -~~ A l i t>  Ca..~~C a O C a  Ca I ‘is.’ s.’ 0 0 ‘Ii 5-I it.
• p — 0 .  A..ituj ZU )ZA l Z 0Z  Ia. 4- .—)-)- It I X 4 - , - 4 - 4 - -  4-~~~~p. 4-

— I) “~, .— s — — — — ‘— - —  • I t ’ t l ’ r  (3 0 I_ I  ‘~~~)C I t - t I.? 0 1 C i t I t I t
4- .1 _I’i .-4U. ~~~~~ - _ I — ’ - - .i 4.1111 0 C C - O C t  0 0 1 w  .- 1 1 1 1 U .EIEE
I - I i- Ui Z . . .Z _ i 1  I 0 0 1 0 1 0 1 0 1  CC .0 O C t  0> X~~~0 1 0 1 A l 0 1 . . 0 1 0 1 0 1 0 1
0 ~~~~~L . C C  ‘-. 4/1 0 C 0C0 1a.0 4-0000 CC it. i’ 1 C 0 0 0 0 X’  0 10 0 0
U U~~~ U Al it 0 0 0 ( 3 0 — U  1 1) U . . a . 0 1 U .  _. . •01U .. s ..L 54 .iS. .L d.

- 0 1 . 0  (3 I — C a 4 - 0  A. T I T I C V M  5 4 1’ .
I’!)- I> 1 > 4 -  Et . ’ C V ) O 4 - . — l---

111 .14 01 1 4 1 0 0 1 5
10 0 If. 05) 10 O S S S S 5 5~~C a C C 0 C t A . C t O S  5 5 5 5
it U. It U.J) 31 C U.lD0-S.4. 1 1 . I t I t I C C Z 4 - 1 L L~~ 5 ) C O N - C O  M M 0) 0)
4* 4* 4* * * 4 * i 0  CD 4* 4 * T I M N . N . N - 4 * J . & -. J W 1 0 . & . 4 * N .  N - N - N - N- N - N - N - N -

‘- N. N. N-,’ . N- N. N. N. N. 4-.. ~. C.. N- F- N- P.. N. N N N. N. N- P.- N. P. N- ‘-N .  N. 41. N. N- N- 1’-. C.- N. N. N- N. N- N- N. N. N. C. N. F’. N. N

86



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -V _ -  -

p.
“C.,.

01 -i-I
011.

I-_I

I0~I- is.

— .4
- - C M
IC,) -
5 4 0
• U.

f’. 0 1 .  ‘S
‘- 05  11)
. 5 4  01-- 0) ... Ut

5-
.14.. 10 LU
.0-il I- I ‘ ‘‘  ‘ ‘04 0 . 0 1  4. --.‘ 101.0 . 0 . 0

— 0(3  0 10 . 0 0 1 4-  I C C
.4-01.4 01 CD 4 - 010- 4-0
‘1. Ut I . 0 0 1 0  D C C -

N. I— II 1101 015
0 1 - 3  0 1 .2. 4 - E D  0 1 0 1

110.1’. -. 0 1 4- 1  0101
U .s. 0 01 C C I I  E l
1 P 1 .  I-- I— It C- IS- 11

A. CC 01.- I i- i-
4- 0- r I O 01 It ii

- C) 4- 01 X X X  X X
U)

‘S ‘u x
01 it

— I - . 5
i-I C’- S P1 ‘S ‘S - ‘ ‘ S

~~~~~ ‘ - .0 Q. — TI (1 P1 P1 U. La. La.
~~ N. 5 1/4 1 s. C -  -. .1 TI S S CC
U. 1.a.. O i-I — - X 10’  011/4  s.- ‘ ‘ 0  0 1 0’  0

5- I— SC- ,- 00  5 1 .  ~~~~... I P1 V i 1W ..., LD 5 ~~~TI ~~~54 ~~~54 5 4 . M 54 ~~~~~~~~ I4 - T I  5 4 5 4
O W  44 ‘ . 5)  2.- — 0.-’ ii .-s ’ 001., ~~~~ TI
.1101 5 5 ) 5 4  •~~j— * 4 - 4 -  is. 01 • .0 . 4  , .‘-. Dl

01010101 , .4 s.-’ Z  .1) ~ •U. •~~~~ ‘0 1  ~- isi ~~ it0 00 0  5 0  Ls.0 .4 C - _ i  ~~~~~~~~~~~~~~~~~~~~ T I .  ~4 .  X X J, -J I~ - . J I — J I4 -
CC ‘-. 0 1)0 ._. U) . 4 . 5 4  ~‘ -.J ~~~_j w 4 - _ i w . Xv i 0 1 Z~ ’.0111’)01IL-i

~~ ‘I- 
— 

— -J

5555
0 .-4 C4 C.1CW U. l’it I L S I O C  U. Si t  S U.
0 0 0 5 4* 0 1  4 * 5 4 *  4* 0 -4*  4* 4* 4/)

5 ) 5 ) 5 ) 5 ) 5 ) 1 )  1’ ~.5’) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1 0 4 4  N- F--. F - N - N .  ~‘. N - N - N - N - C O C O S  O X  0 - C O C O S  5 3 1 0 ) 0 1 0) 3 1 3 1 . ?  31 1’- 31

87

-



—_ . _ - -_ —- —-———— —
~--~i.~~~~~

.--— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ‘ j _ ~ -- —--r~j ,  
~~~~~ ~~~~~~~~~~~~~~~~~~~ ‘t- -:---

::
~~

:

L) l1’) .4
.,-

~~
. 

* -I/I S - -
,“ IM ES S

-I ~~1’ ~-l’U CS -)) ‘-‘CO CO
4414 )  ‘- 0

151 i) ~ C~j + +  Ca
0. 1 1 0 1 - It I-
It . J N I i C C E  01 4-
4- .a.CXSI- 00) I

00 CI
01 . J N Z M i t  5 ‘S —
O W I t ’ - ’* Z  01 ‘S~~~‘S~~~ E’S i-  i31 ti) l— it.

C O O  I ~ . 01
CD C~t Cs. —” ’-’ -’s 0 00 .0 U.
UI N-~~- Q + i t  4- + 0  it 0
01 N - N - S E

411 * S 0 _ i ’ S  I I CC
TI La. U. 0. - CD OS  Dl 0 1

S It’ C a ’  X ~~~~ . * . — Al —a - Ca ‘— is.
P1 -‘ ‘5  ‘ S ~~ CC P1 t’I C / I C D I’ S  P- UI 1- —
E~~~~~~Co~~~U. ‘~~U .i_np .C,1Z . 1 5 4 w . —  I — S  — 1  Ut I -.

‘-‘ 0111) . - -  01 I/I ’ 01
4- .X ’-’XX .-XX’--’ UIIE U1 .SI X ’.’it p- CJ 4 - X I s  10 Ut CC 04 -
,~~~~ • . . . . . • .  C ) 0 C C ; , — I w ~~~_ a C C C a  111 X X Ca Ca CO O W  I’)

~~~~~~~~~~~~~~~~~~~~~~~~~~ M M  - . 1 I/l it - 12 .00 is. Ca I I ‘ ~~- e ’  1) 1 0 5 4
54 T I T I T I T I T I T I T I T I P , T I . 4  J N ~~~ .—E001 ’-’ itI— U. CC I — 10~~

) — T . X 5 4- . - .X W - 2  •
TI WitE1 ’-S-’-)P-i-E~~ 1 0 C C)  1 -4 — (D~~ 4- 01.5 5
‘— I s.,-’..- - ,iE ?I’ i  ‘—‘ ‘il 0 1 — ’ - - ’ .-l ’--’ ’D E I .5 • .1 I’I~~~M M ~~ .u.

XX .J 4-J I , —. 5 I I -~~-I)- .s.U.U — U . E U . 0 1 U . U .O  .u) .~~~~~~ . . .  0 015 ~~. .4 .-,TITI.-.C4 •
. I L U 0 1 U I 0 1 Z V 1 0 1Z I / 4  ItU) .—‘ —‘ — .-. 4- ’-. 0 ’-’ .--. 0 .4 • , ,‘ ) s ’) IS’) L) lfl 0 • U 501

4- C A l  0
01 1/1 4- 10 1 1 0 1 1 0 14 -  1 UI— E 11)’-’0101—0 I,.

‘—‘ 01 5) L4> I .— 0 1— --’ l-- Al 1.4)145. 01 fl 2 0ZI~~~E0

U.131C I L O C
4* 5-0 4 * 0 4 *  4 * 0 1*

01 0 5 C C 0 1 S C C 5 4 T I T I5 4 T I 5 4 i l 5 4 5 4 ,*4~~~~~~~~~~ ,N~~d C %~\ , s . ’  -~~~ . P 1~~~~’c -
:, 5 0 ~~~S S 0 S S O 5 0 S S 5 0 0 S 0 C O S C O S 0 0 0 0 C - 0 5 S - 1 C - C O 1 0 5 5 -- S ~~ - 1 0 u - 5~ i

SM



-V .-  - -—- -V ~~~~~~~~~~~~~~~ - - - -- —- - - -- !“ ‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘-V —-V ——‘ ---—--—- -- —---—-- V. — - ---.--‘—--,-•- 

~~~~~~~~~~~~~~~~~~~~ 
‘~~__‘4’~~~~

1~

U
0

‘S 01
A. A.
4-

CI
C’

.1
10
CD 0 0
-t ~ Li)
01 it01 4-
U) it

1 -‘

‘5. -.

CC Z
O 01 it (3

it 0 0  44
- 0 -i CC ID1) CC A. U it CJ0 1 1  1 Li) Ui C’.I 0 01 — I 01 .4

141 ’-’ CE . 0 0 1  + X
01 4- Ci) I
CL — I I/I ‘SI  ‘ S I.)NI 3 .-. CC 01 — 4—CE S 44 L) 010) ~~~~~• 4- 1 * 3  — C~) 0 01 NJ

U C D N -  C u ” .J.s. 100 5 TI (34- 01 -— C’i 4- C-.0 . 4  Ca l/I ’ ‘. ‘-‘ (0 ~ 01 0_ a “4 - -  ‘ 1 0 C CO ~ U.isJ C a ’  U C t ’  44 0 01’— (‘4 ‘S S C’. I’ L) X C ’ . Z .J0 0 1 0) 0 1  0 X 4 4  L’) C’., ’-C  ‘ ‘ X .-i - X l,.0 0.0
Lu~~~~5 ’-’ — • s U  -. • . C ‘. CE ~~~~X 0 1’S  La. .-, _ - _a I IIl/I (‘.1 - M X ’  X 4 4 . .’~ s) i- C ’X U )  C,) .a.~~~ .a.0. -/1 -D C- -.- i .,..~~.J 4’) . X ¼ O  • . C - U C C  U ’ . C a W  ‘ ) (3  O W  ~~ U . 0 . a I .0.i ’- -.~-.C C O U’. l.f, -~~~..~ /i L’) 0 2 0  CC ~~~~~~~~ 0 .’. CC 0 .’ i  .0 ‘ - W~~~ ., C E C E• 3 3 3  4 4 5 )  CD (DCC CI Lii’— i t -, .-. I ‘ . I t . 4 . 4 I  i t ’~0’ -  ‘-‘ 01 ‘--‘ Ill -f L) —’ C - i t  C) (‘.- CC -2 Li . CC ( ‘ .104 - 1 4 - 1 — 0 1 — 0 1 1 0 . -  1.. 0 4-  . 0 C C _ 4 1~ Liu l” ’--’ CL ‘/1 L-i —~~~V’ “ I/1 ..~’,\ _ - - _ -L4 C  U a O A ~~_ I ( 3 X Q . . 0 D l  V C C a 4 - 0 1 i -  it _i 0 0 i t i t~~~~ .s ~~. J o C C C C U~~~~~~~~~~ L’ . 0 . 0

‘i .-.O .,. O 01 I’~ C~~~ itV,
W 0 1 C I  II. U. CC U. I —4 - I t  A u  01 lii. DO.0 1( 3 0 1  01 4* 4* 01U1411 .J I _ i  2 II

,4 ’.~ 1’— L 4 4 r - :- ~~~~~~~~~~~~~ ? I ~~~- .Ns -’ CC- .4 - ,4 --~ - I ’44r (~~~ ’.-. ~. “1 V ~~~~~~~~~~~~~~~~ - — ‘V -
_ 

~‘ . -  -
. 
. -

- V - 44 ~ -~ ~~ ~ , ~ I.. F-. F— F-. N. - -  IS. I. Y . - - - - - ~~- • - -

- - -— -4



-*-.~~~~-..-
- -~~~~•~~~~~ - _‘~~~~~~~~~~~~~~~~~~~~~~~ -

4-

I
4-

01
it

C)
I

01

CC 1 0 ’  S
41j ‘S ‘ TI TI TI
C,. “0.  > 01 CC 01
5 4-4- CC 01

CO It CO
01.0 0 S 5
— I CC ~~‘ X C,. X N~ X C’.

5 4 5 4 C C 0’- -. .-. .-i I
Cit  ‘2 0 1 0 0 1 0 0 1 1 1  Ui

I/M I!. 10101’)
rçL )rn_i..-çç 0.~~ 4 - —

0 — I/l
4 - 4 -  It La. 15. 15 —

.1 . S A. a.. 0

~~~~~ ~~~~. . ~~~ —
_ r • — ; , ’ ,

~
I I a S ;7~ ~~~~~~~~~ ;7

90

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _  

_ _ _ _ _ _



AD A053 608 NEW MEXICO STATE UNIV LAS CRUCES FIG 4/2
DEVELOPMENT OF A REAL.TIME ROCIcETSONOE AND A REAL—TIME RADIO5ON tTC(U)
JAN 78 P4 0 MERRILL. S FRY DAADO 7—76—C—0115

UNCLASSIFIED rnsnrn M/scl —t R—7A~~flI I~~~ t Ni
2D; 2

AD
AO~ SOO 6

a - . - 

r ___



V --— —- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

*1

3. >
3.

-‘ I -‘ ~~.U U. I- U) U) I
V 3. -. 5- 5-a. S 3 . .,-  U) -‘ >I I- .- 13 0)- . Z I

o X I- > .>S i  Ui U) 5-
o LLZ 3. 3. ’ ~~ .Xt 13 3. .-. -‘
13 U ) -  - .0 3 . .-. • -V 1  13 NI
3 ~~.1 0U.I- U) ~~~~ . -.2 0”  .N U) SO” -‘ •

(—4 ,- .t l- — ,-I U% 3 .3 .4 -  3. “0 NI
U) U)U) ~~l- IE U. X s ’ > > - t u l a .  X W  NI U)

Q I 313 13.113 . N Z . 1 .  N.’  ~
~~ 0 s-s a. cz  ~~ ~ I-> >N .3 .3 .  >U)  > 13-. 0 U) s-s Q ~ I- .1 U. .X ” 1 3 X U) I -’3 .3 NI

3. -. 1-U) 5.- U. .- 1 .0 . .>... C.) ~~~ “ .
.1 13 .113 Il) _~~“,, 34- 3. .3. ~) 13 s’I “ NCl) I ~- 13 .~~~~ . ~~ Z s- . 0’-’ 3 IP~ Z 4 -  . ~ 0 .1
~~ ~. 0 ~s 1 3  4/, 13 • l’s.)) . 1 . 3 . 0 . 1 .  5.’ ’’ ‘r.4 I.) If. ”0 Z O X  .1~~~13 W  .J 1 3 5 - 4 -  ~~~~~~~~~~~~ .10 13
— )- .~ 3. — ~up- u~ 3 > 0  4- 111X01-- E 13~~ • I— ,s fl
.1 .1 • .1 1 ~~>E ... . 1 3 1 W N  > ‘.‘ (3 NI”0 1 4- 03 .  OX . 1.. .. Q X U )  .~ -~~- L/4 I .U) NI 3 5 - Is

U) 0 U~~~~~ 4- 3. .3. “.- UJ X ..1 “4 / 4  5-’ 4- U.
13 “ I— ‘1 3’.’~~~O • 1 3 .”~~~ N. . 1 . 3 . 3 .  & a~ •3 0 3. i- /i . 1 1”  i- a .x o -  ~~~~~~ o~~~i- ~~~~ • ~~I— .14- 3 .0 .~~.I)- ~ 013~~~0 , -* O . i- W , - •  5- . . U)
I I O ul ~~.1C.) ..j 0 • Z ’ .  , - s 0 Z 0 .’~~. .1” NI •

U. • ~~ I—~~~.O  — (3 Q~.-. U. -’ ‘-‘_ .13I .1~~ U) Q  .. - ~~Ui Z U) U)Q X 13.1 3. 3 . I N O M  l i — Z U) . 3 .  >~~ (3 ~
.

13 ~ ~.0 .sl.113U12 0 . 3 . 4 -1 X .~~~X O -  . -.--“  . I- ~~~~~~~~~~~~I I— U. O~~ Z4 - U~ 3 . X  ~~ •X  .0 -.  ~~~3 . 0  ~~~~~~~ ‘~~~~~Q” C 4  0.~~~’-No ~ —. .1O~ ’3 W  ~ ) 3 . ’ E4 -  i- IX3.I j .0 0a .4 &~l u ”~ ts. E 0 4 - U ) M 4 1
U) 0 ~s. >~~ u~ 130~~~.- ~.) > i- G U 4 . ~i p .L...j Q ~O i - .’. U) ’s ,13.”.’~~3. .1 UaO 3. 3. 13 • ‘j . ,iX~~~ I.fl X 5-l Ui - ‘-‘ X X U .  • ‘I”O
13 • 3.u 04 - UI 0 1” .1 .4 - 0 ’— ..1 .1OD •t ~ . 3 U)~~~~~~~ r~2 _~ (A 3. .—j~ ~i. 4-13 . N” . - .  3. . Z u Z ~~~13 E (.)X’s X .‘~~3 S - ’ .1 . 3
.1 .1 U. U) U)CD IL Q I— 2 • . X N 0 P ~~~~3.i-’-’ . I> . 1N .>M 5 - .  . I S ” ).’ . (’4 S

0 ~ . 1/1 13 13 — 3 .Z U i 3 .’ s ,  • I W~~~~Z 3 . >  .~~~ .‘  .5.’ •I- 0 .uZ 00 3.U) .1113 . 5 - , 4 N ,\is .) . .1.1.1X”0”U.5-5 ~~~ U) .”. .~~~U. 13 ._i 1 5 5 5 - l  i- 4 - 3 .U.’-.’ th — . Z ” E Z . 1 . 1 O X ! . i  . 3.15(00 .-. . .1’) ,”. .41 ,-s .
~ Z U. .10.2 WIl O 0 (A ..i .-.0t.--. . . 3 . 1 3 1> >  ~~~~~~~~~~~~~~ ‘4 5 -  • ,5 5 S . ’ ) , 4

- oo  .~~~o z a ~ ~~~~ ., - ) - t ’ ’— ... ’~~(r-.~~3.’., • 5- , — ’rMU. • —
.., 3 NI 13L ) Vl ~~~~~~~~~~ 4- .I . 3 . . 1 I j iX .JC’l~~~’X0.1”~~ 2 -~~i. , .
3. J Z ~~ UiJ~~~~~ Z .., U) .1 Xi-,..J UIp’E S~~~~~~~~~~~~~~~~~M.1 .133X 3  • >

i- 3 E v -  0 0 3  U. ~~3 . M P~~~.i- . LnJ 13 N 4 - 3 . >~~~~~ 3.
3. .1.1 4-3.  Lu. ’.’ g.3.”E . u . UX > I .~ 0 •4 - I - > 1 3  — X U )  ~~~~U. 0 2 .i. 3. .u -p - I- 3 ~~~~~~~~ 0 U.

t _. • z 3 ~ ZZZ. i I  U)~~~~~ * N Z s - ,~~~(3~~.3. •Z ~~~Z Z Z ’ Z C ’ 4 (3~~~3 Z Z Z C \ l~~.40 ‘-.00 Ui W Ui3.U. .3 *0 ’. ’ * Z * ’. Z 0 . 1~~~ U ) 0 0~~~ 0 4  . . C ’ 0 0 1 3* *
.J s-3. 3 . 3 . 3 . 3. 3 . I . 0g X . - .Z X . 1 X  .-.>3. — - .3 . .,~~~— - . .- .-.3.3.o 4— 3 . 3 . X~~~.Z ~~~ (3 X~~Du .(4 .1Ia. X (U Z .3. . Z U ) U ) U ) U ) .U .( 3 U . / . U) U) ’/j iu.
3. 0 c., ~~~~~~ (.) u- oz  w . u ~(3 ~~0(3  •r i Q •z 3 z z~~ 3 3 3( 3 ( 3

3. 2 3. U’~ O U L J  .1
.1 .-. 3. X 0 X~~~Z 4 -~~~U)i-~I4- t~~~> . -Z N . E I E E I -  .14-11114-4-

o ~~I0 x X X 1 3
S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~ 

— 1 3., — 3 . 1313 —3. .- .:. 1 3 , 3 1 3— —

C.-. 0 0 0C J O O  0 00

.4 C9 NI I) ‘0 • (~2 Mt Il~ 5~ N. 0 0 0 . 4  ~ NI ~ (0 N. O~ 0 0 , 4  NI V If) (0N- 0 0 0 I 4  ~d Mt III (0N. C O O
.4 ‘s-I .4 .4 .4 .4 .4 .4 .4 N C9 Cli (4 (i (4 (4 (4 (‘II N NI NI NI NI NI NI NI NI NI NI 1’ V V V V V V V V V

91

-— -~~--  
V .  ~~~~~~~~~~~~~~~ .



J i’
•1

l~. 
5S. ~~o ~~. u’1~~~

~~
~ ql~,d

O~ J~ O~~CiJ
~~Ma ~~~~ Il-i

U, -~ r N. o~ ~~~~~~~~~~~~~~~~~~
~~. ., r~. ~ •U, M N. -~ ‘~

~~Cii ~ N. Q W ~~~ CJ~~~ C~~i4~~~ o3 I
~ W • 1J.a

N. \ Cii ~~~~~~
)
~~~ MCii ,, Z M~~ ~~~~~~

~~ ii) 5S. ~~ Cii~~~ Cia ~~~~~~o • .~~~ M .~~~M r ~~~~ii~~ . “ M~~~ ~~~~i-~~~~)~~1 
.S~~~ N. M U ,  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ii)i”I~~i.

•~~ W M( ~,. rI r u ~~~~~i~~ V O ~ .D
Q..~~ ~~~ _ ~~ Ci~ N. iD i1i Ci. M~~~M,i~~ •C1 -~~~ Cii
V I .  ii) 3~~~~~ ~~~~~~~~~~L i ~~~~~~~~r- G  ~~~~~~• ? N . M~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~‘4 Cli MWi ,  •(ii ,*  N~~~~~~~~~~~~~~~~~~~~~~~~ ,i 1  ~~~~~~~W “~~~ ‘i N. •~~~~ .. ~~ W a ~

)
~~~ M Cii ui J~ M.s N.

~~~~~• ‘S C. ii Cii ~~~~~~~~~ . N . M
0 1.- ‘4~~ M .(
~)Z  • .  Cli e~ ~~ IflQ N . O)’~.i~~~~~~~~~~ ’ C ~~CO 0
‘~~~ II’S • ~~i~s ‘4L,~~~~~~’~~Ci. r—~~ • • r ... I ~—,
~~~ . ‘ ‘ ‘S  N. C l i N .\  O~~.~~ II N . 0 W . i4 0 L  .~~ • 0)

• 5.’ .
5 

N. . O ’,I— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 + 0r 0) S~~0ith 0 ‘4
ga ,- I- 1.0 C~ .Lfl U,L~~~~~~~~~~~~~~~~~~~~~~ 5 0~~~~~~~i

~~~~~ 
,~~~~ ~~~~~~ ,‘ S .~~~~ ~~~~~~~~~~~~~~~~~~~ CJ ‘s

~~ M C~ Mt ~~~~~~~~~~~~~~~ ,Q N .W ‘4Ma Il. ‘I’ “Me * • 0 ) ) (~~’4I~) .4 J~ 0
• . 11) 1.0 • L’ )M0 )~~~~~ IC  e~ 1~)~ ~~l~-~~~e~0

I— • iI’S II ~~~~~~ S 0) N. O I l
V

~~~ 
5.’II N. N.’t I— ~~~~~~~~~~~~~~~~~~~~ .0)  Cii * A
~~~ a.~~~\ 0) ,~~‘ir I I P - 0) I I M N F-0~~~~~~~G. I 0 0 ) 0  II

Li. 1 • M U ~ ~~ N.0~~0O  0)~~~ 0 N . 0 )_~~~i(ii 0) I~~rl i— 0
I S ~~~~. 0) ~ •~~~ ~~M N i I ~~~~~~~~~~~~~ 1~~l 0) > >~~~S

X C. .Cii \ Lil 1.A r~~W u ’1~~~~’~~i. 0 0  >
~‘(.)~~iM~~ S X~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ .

o • i& Ui • •e~~ •~~~ o~ - .‘s. •~~~~~~ • . •
Ill ~~~~~s . 0 0)  . ..~ \ N . ?M~~lM Cl. ..) N. ~ >M

0~ — l-~ 0) • ... ~~— • N . G~~c0 i1) If)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
W U ,  ~s. ~i VI 0 C~.Z 0

e4u.~~~ r . O X  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ M 0)
u~ > ~~ ..i M M M M ~~~~If~~M i , 1~ 0) Cij 0 ~~.f) . 0 ) > O~~~>

~~ Uua 0) *J~u o  o -a~~~W i G i 0 ) N . ’ 4~~~Cii~.0 h  o~~i c . x  p— 0—— ~~~~~~~~~~~~~~~~ ~~ U , U, 1 . O 0 i I’ 4 0 U , W N .~~~~~~’4Il I— —4 s~~~~~~~~~-s .~ s’

~~~
j  ar- I— -~~~~l— .-a 0)~~~ M C i M N . l.O C l J l.0 I— II II

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~I~~~~~~~~~~~~0) 0 Z U l I- .LC.~ L0 0 a L
0) 001/ I  — > . - s0 > .C.) i1.~ M Ui ua

1~1 — Ifl -a,4 Cli M~~~~J) I . 0 N . 0) a i~~~~~ ~4 C i i

VI L~~O 0M  0
Il. ~~ U. ~ ‘4

~~~
U. ii

• • • U C.) 00 0 • ~ M

N. 0) 0) Cli NYt If) ID N. ~ 0~ 0’4  Ni? U) ~O N. 0) O~ 0) ii Cii M ? U) ID N. 0) Ci. ~ ~
) N. 0)

ID,D I D N . N . N . N . N . N . N . N . C —N. 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 )
‘4

92



‘S
‘S
N

I-

+
-Ia.,

-a
‘ -S —‘
0) I/I *I.) 0) ‘S
+ IA

5.’
I-
0)

5.’ Ni

+
‘S ~~ In ‘S

‘S ”  0) a-a
f) *

* *  + ‘S
4 *  ~, ii ‘S

• N. a-
>> 1~1 ~~ ‘S 5.’ P. ‘S
+ +  ‘‘ 0 N. a- 0~. O.~~ N- N.(S.C .  5., ~) 1/I l/I

X V I  ‘ 4 I C i i  ~~~~~~ 0 .  a-rn 4.fl~~~~PSiI

~~~~~
~~ P• sF1 • ~~‘ 4 N . N . r n ) I D N . N . N . M I I N -  W N . N . N . I I  + +  a - u~~~ N . 1 1 l I D N . N . N . — a N . I D N . N . N . i~ N.

~~ t~~ r) sa _j ,
~• ~~~~ - ~~~~~ t • .‘

~~~~~~ ~~~~~~~~~ 6 a., ~~~~~~~~~ ~~~~~Il . 0)  ~~~~ a-~~Ljl u~ V I J  ? L A J 0 )  li ii ~, E ~~~ Ifl ..,J ~~ UL..J

E VI F-U) ~~.X d )  VI —0) VI ON In o
N 0) U.M 0) U.
Ni • • •*  • • *

0) 0) 0) 0) 0) 0) 0) 0) 0) ,s ’4 ‘4i4 II 14 14 ‘IN. (ii (~1 N (i~ Cli ~N Cd Cii Cii Ni Ni Ni Ni Ni Ni Ni Ni Ni 1 e?  ? ? 1 ?
,~~~~~4,4 q4 ,li ,l ,414i,’4 -4 4.4 14 ,4 1414

93

-~~~~



M

5.’
F-

Ill

-a

S.,

1-
w

‘A
— I-
+ 0)

I-
‘S M  ‘S —

II 0 ) 0
• — I ‘~ 0 0

— Ni J
‘-‘ I— S.’ I - I  SM VI .1
1-0 .~. N I -  > z 0.1

— 0 ) ’.1 I-
EU) U + 0)  ...J -, 

~~ N.
I.A N. II 0) —
a . . )  ‘S 0)~~~0)1-  0 Ma — 0 0)
I~~~ Ni 0,~~W :\a I— — a— 4 *

• a-. a - F - a’) 0) 0 ‘~~~~ F- — Cl. NN.
— ~~~~ 0 0 1  1 - P .  ‘S ~~ 0 ‘-s~~~S a .  ‘1’ 0 N a N

P. • .-. ... .1. X CL I- ‘S ‘S Ps 1/) .1. . P. ‘~‘ l.A 0 \ C’~ + I
P. N - N .  —S.’  I— ‘~~.-a Q L S I\ ‘‘Ni Ni + 0 a~1MO ~~. ~~0 ’ S P .
N. ‘-‘I- 0 .1. 0 * 4 0 ) 0 )  Ui~~~~P’ . •“q0 ~~ ., •~~~. 0 N . M M

P- F- 1- 0 E — \  ~~~~~~~ 0~~~ M’~~ M+ . .~~~~MM In
F- 0 0  ~~Ot  U lM0’S  C S ’ • IN’- ’~~~0 )Z  ~~ * .a. 0)
0) E t  - Z l .A — .\.-. • . 0)  CI 1- C . a- C .(’. N F- F -~ 1.ijl 0 ) * . ) ) 4 4

V.VI C\.l/) .-. ?M . 1~ .~~~0.-0’ . 0 F - 4 Q O  * a j O * 0 0)
- 4 N — N i~~’~ U)~~~U) N . — ’ -  I - 1 1  - ‘ p d s. ’ ’. )- O ., ’-’ Z .- E b -\ O I LE E  O a - 4 C .  s- s.’N i - . s - O  a-a-~~ s-I- U~ OIf) O P . U . s - U ll.flU..~. I 0 + C j I I
N - N - M O N .  I D N . N C - 0 ) @  l 

~~~~~ • C. — C~ 0 F - F -~~~S . E s - 0~~~ I s . ’ s - a - I . ) .~~~.j~~I U . 0 )
.1 .1 ~~~~ - 4 I  —0 ) . - . h t E a - N . O 0 ) Z u, I n U . 4~~~~~ ZV ,~~~ l IIA~~~0 I

s - N . h ’ s  V I V I Z~~~~. 4 O * A ~~., ~~~~~~~~~~~~~~~~~~~~In M s -  a-Ni’”-rn Ii a : 0 ) ’ - a/i ~n w U . 1~ s - e , l VI 0~~~ -’ U .-’. ’ S - 0:
VI~~~0)~~ ? VI ..i 0) Z s-

~~~ 
I~ II.. Ui 11 0 11 0 j~ l IO N  ‘4 N i .’I

• 1 • 0 ) a -  0 0 0 0  E9 s -~~I ..J .\~~a. U. e- U) %L~~! U .  t I N  0 0 )~~~ 0’-’ s . s-~~ —
0) V)~~~0) In QOP-. .-. / I _~~~~~~ 

j 0 ) -~~~~f l 0 ) O 0) N  11/10 = 1u0....C.
I- -

VI a- EVi l-
-a Ua .-.~~ V t —

0~~. U’ ‘ 0 0 )  OIl
0)~~~ I*. tD 1-0) U.
• •M M~~ • 0 U 0 0

Ni? .~~1 . 0 N- 0 ) 0 )  ~~~,C i 1 M ?  .f) 1.O N. 0) 0) 0)  .N M ?  U) ID N. ~0 0 ) 0 )~~- I tN “ ‘~‘ U , I D N 0 )G i0 ,4 CiI F’1 1~ a.~~I D -  0) 0 )0 ) ’
U) I, U) I) WI .‘~ 1/~ WI ID ID ID ID ID ID ID ID ID ID N. N. N. N. F’. N. F— N. N- N. 0) 0) 0) 0) 0 )0 )  0) 0) 0) 0) ~ s 0) 0) (N (N 0) 0) 0) 0) 0) 0)
— 14 14,4 14 1414 14,4 .4 ‘4 1414 1414 1414 14,4 ‘4 , 4 . 4  14 14,4 1414 14 i4 .114.114 14 ‘414 ‘41414 ‘4 14 ‘4 ‘4II N

94



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

~~~

N
F-

:1.
— S O

0) —
Ni aA.

0 x
a- 0 —

a-

8 0 -~
& ‘S * 0 )

0) 0 ) 0 ) 0 )  ~ 
ID M~~ ‘S

‘
~~~~~ 

~~~~~~~~~~~~~

‘S .~. ~~. 0) I .. 0) 0) 0) II — )~ ‘S L~i , 0) 0) .1.. N. ~ ..

~~ C . O O  ‘N I - M a  H I t  11 II h II .)) ‘S ~~ O s - s - I’ .
0) • ~~~~~~~~~‘ S ’ S ’ S  , .~~~N. . s).~~~ N. N . I 1  • P -  L U O . l Q~~~~’ s ’ s \ ~1 1 1 11 11 11 5. 0) ~~~~~ 

,4 ,, ,4iI,. II N000. ’a 0) 0) s .~ q.4 ,0)~~~’s .-. a- l— . ‘
P. P s’ S ’S ’ SX  I h) ’4 . s .”-~~~~~-’’d Ii ID .1 0 11 0) .! M0)  ,I I,
,11ii I4 C ’ l i M N  U ,4 ,... ) - X >N . . j N V I ll F- S? ’ A H >  0 .V I h  s - 0 Q . I~ H H I l l  II~~~~X N.J P s - s . d

I,I. ,—~~ . 0 . N U . 0)~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~>V l~~~~~~~InUl . - .0>S-a

U

,4 1ii Ni? U, ‘0 N. 0)01 0) II N. Ni 1’ WI ID N- 0) 0 1 0)  ~ Ni WI ID N. 0) .4 C’d Ni ID N. 0) 0) 0) ‘4 Cii Ni? 11) ID N. 0) 0)

N N. N. N. (ii N OliN N. N. lii N. (ti N. N. N N. N N (ti N Cii Cli Cd N N. Cii Cd N. (t i N N (tiN. Cii Cii (ii Cii N Cii Cii Cii N N Cii N N N. (Si (ii

95



N
0)

Lii

I-U

0

I--a Ia.(S. —

+

14
I 0

1 0)

=1
* + — IM J. 0) F—

g I o r’.

~ M ’ M0)UIa. 
CI~~) )  a

‘ A • .. 5 J .’  .s - ’..’ a I 1 1 ~ ~~ .11 ~~~~~~~ ‘S N O  1—0) — ‘0

s- ~~~~~~~~~~~ ~~~~~~~~~~~~~~ I .~~~ 0) . I IO0CC 11. ~~~i’s 0) ~‘ + + +~~)‘-‘ s - s -  P. M .+ l i C l i  I— 
~Q

...i I ‘~~P - I t D g. .a.

~~~~~ ~~‘1~~..’ ’.’ _, I. I ?  I. a . II 2 , U 0).—~~ II ~~~ . ~~I~~I1
. . . a-NN  a - - a  ‘ ‘ f t

0 0 0  0 0 0  ~~
‘ 

~

‘

- aNM~~ .l ID N. ~ 0) 0) ,.l Cl. Ni a) ‘O F. 0) 0)0) Cl. Ni? U) ID F- 0 ) 0 ) 0 )  ., Cii Ni? “) ID F- 0 0 ) 0  is ti M~~ ‘~~ ID F-U) W~ U) W) S’ 11) U~ l U ) I D’ OiL~ .0 ’ O ’ O ’ OI D I D F - N . F - N . F - N . F- F - N - N . 0 0 ) O O W 0 ) 0 ) 0 ) W 0 ) 0 ) ( N 0 ) 0 ) ( N ( N ( N ( N
Ni

96



0)

0

‘S
P.
a
Ni
I’- mi/I
> ;ii.

N ’s
F- ( C l i
— 14 ..,

N ~a— F.. >
s - .

S.’ \ 0
~‘>

~~. C l . •
O * 1/I

Cl. ‘a-a X
a- >>
> > •

I >  0)
I- ) >  N.
O > .  ID

s - a .
I— + N  3
> N -  a.’) F- 0) 0) 00
‘.‘ * N  ‘s

‘- * .  0 0 0 ID
a ’— a-’ 0 CL a.’)

C ‘a1 I~ ~. 3 0
Z X ’  0 ‘S ‘S O F-  a- F- F-
0) >0)  0 Ni , u,. a-

I n ’,. S.,, 0) ‘i 0 00
P. ( N X C O  ‘S Y~~-~~~~+ 0) c o  0 0 0 )

• 0) ‘S ‘i~~ l~~~’ .  0) ,1 ’ S
0)5 .5i s~~.4 .,-) ;) + + + o  l.A ‘S ~-,l I-F-

~4 i  0) Ii. C’ .+  ~~~~~~~~ ,~~ ~~~~.. .J I’.,i- ’s. ,.J ,\ ,-, ‘(‘
I— ~5 1- Li. ~-, ~ ID u’s 0) -~ — 0) a— I I u- a’ . .g. 0)
> — ~~~~‘:.)~~~~~~ ‘ s- 0)a ~~~~~~~ ‘. F- LI .~~ — 0  0)’ ... , .  I . 1  ‘4 3 4 -

S— ,., J’ .I “ >~~‘0 )  _. N. 0) . a . 0+  ~~~~~~~~~~ s + U J .
N. 0 ‘/1 ” ID i’s 0 ) - ’ 0 ) 0 ) I 0 )~~ — I

U i a - 4 ,”I LU U N X > ~~~ V) p - N I D  ,, 1-~~’I —

~~~~~~~ ,~~- ‘ ‘ ‘s 0 ) . .. > > > > > r’ ..-. . ’ .-, O F- t ,I)a -  0) / Ia- “ “ ‘ ‘- ~~~~
~ a.. Ul ,~~~~ .4 I D N . 0 ) ’ 4 L  .1 1 11 .. .l l~ a- CL t F - I I,., a- .— P- l - s - s -’ . - ’- s -  I t o’- ’
3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 . 1 . 1 4  0) - . 1 - 2 2  I ts . U :: : - s-- N ....Nu)s-’-’
• U.~~~~~~>Li . ’ > > >N ’ 0 U i F- 0 ) 0 ) 0 ) 0  —

>— Nt,. vi .a. > ,-, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ u’t — — F - 0 ) 0 ) l — 1’—L ’ v ’t u’) u’a I ,” a — — —

0) a-
I.’) 0). ,!‘ F..

0) 0) —4 c..0)  0 0  Ill
0) Vi Ia.? 0) WI I1 (1) ‘1 If) ID
~a • U) IJL~~0 .1 (.‘) (j’) U,

N i?  W I I D F - ’ Z 0 ) 0 )  ‘4 N M ?  I) s.~ N- 0 ) 0 ) 0 )~~ N M ?  .~~IDN.  0 ) 0 ) 0 )  i-s C u M ?  1.1 I D’. X CI -I.’. ~i’ a.I s~. r 0)Q’.~~0 Q 0) 0 ) O O 0 )O 0) ’ 4 , 4 I I 1 4’4 . 1~~~ ‘ 4 , 4 1 4 C u ( S .’ .(N N . \ N N( i i ,” , , ” ,‘ii’I C l i N i u’ t t ’I, ’ , a ’ l l ?  ‘~‘ .~ ? ‘? -
~ ‘~ ?U ’

,S M C l M M C I M M M M M I’ I M M M,’;M I’iM M V I M M M( S I M C I MM M C I M C lM P ’ I M M M N I M M !’ u l ( S i M l’ll’ l I l M( S i

97



— 
~~~~~~~~ ‘- 

~.l.’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

——

p.. , , ~~ -‘

0)w
I
U)

0
z

S.
E
I-

N
>

0 20 ‘5.
‘I - 

p0)3  ‘i0) N
“Li. I
\ Cs. Cu

N
a>  N(ii>
* \

15.
C’.0)0  *>0 *> Z  A

1 3 .4
a - ”
>1’) >
> 5  I
‘5~~0) > I.)
+5.’  > iiNP- s- Cs.4 0) ‘S +0) * E  ~~ Z Z Cl. 00) 0) ‘s I/ I  —~~~~ * a-ii 0 ) .  \ \  ~.0\  *? Z Z Z  X X  a ’ s  \. \ .,-‘. A 0o . >> ‘ S ’ S  ‘ S ’ S ’ S ’ S  -a 0) aa- 0\ ”.\ I ~~ ,j ‘ .‘S ’sq . ,  X .1)a- A , 5  P. I— C. A s -  -a i-a ,, S.’ > ‘S3 ’s  . ‘s ,’~ X t,.i ii X >  s.’ s- “ N I ‘S + , 5  ‘5. ‘ S ’ S ’ S ’ S00)  OIDN.0) > F - s - 3~~ . F— X > N .  X

i.. ..‘ s . s- s -  s- 0 .Ui U) F - C L~~.V I  > 0)P . S .  .5 1.>> s-~~~ a - I  I v’u a/lul I s’ N 0 ) N~~~~~~~~~~~~~~ I-0) 0) 0 )  ,—~~~ t n — ’ s  I I I ’ S  s.’ N .-~ • s - s - s -s.. s-0) 0+  + + ~~~~ 1 M M  ‘ S ’ S . 5 .M ’ S ”~ a- ‘S P. Ui0)l N. X . JN > l - F s .0) P -+  ‘ S ’ S ’ S  0 ) O , a s - s - 0 )  M C l I M s - ,, u ’ 1aa~~ N’s.) s ’. . 0 ) .,~~ . M a 0 ) C L I — N...a O -’sN M ‘ A 0 MX >~~~ W s . ’ s - s - ’ s J s - s - C ’ . N . 3  s -Ni - i s- .IJ 0)I4 N~~~~U) U1 I A V I I n I nUI., . I ’ ) 0 ) 0 ) M a s - s - s -  S.’ Z s - C L I D~~~ F - X > N N N s - s- V i  F - s . F - I - .  O i Ia\ . s -  II ~~~li (I II F-
_ tn - ’x >  . > > >x > : 3,- Ulvl . — & . ~. V ’ s N . N X > i, ’.~~> F - N P- If) . +  a - 0 ) ’ S A ’ S . a.a .a 0o ~~~~~>>  Z 0) 0) at > >  ~ 

a I— s~ s- C a-a I/I U’s 1/2 l.A ..d) 0. .) ~~~> > l.A \ 0 sA a- ~i. LU 0 1 C~ ~ Nil— IA u...0 ) ,  .. C.s - ” s - N  l 0 ) M~J) ,I 1 1 1 - — s - s - s - s - f l  t V ’ I I n a t .  ES .’  l a - a - s - I  a ’ , • .1 3 1  1 2  U uI I. ,-4 C. II U ~a . , ,’ 4 C L  It 0. ai s- 1 II X J N> F -N4 .A
0) 0 . F- N X  U)

i-i

IlUI ’ W I W I . U ~~bl’~~.,. ( i. IDIDS.)

98



‘ ,—.‘—-‘—, S’- . 
~~~~~~~~~~~~~ ~~~~~~~~ .‘—,--—~—-.-.- ,—“—‘ ~~~~~~~~~~~~~~ ‘_ V5 “

_ ..—.—- —‘~‘.— V—’ ~~~~~~~ VV ~
, V . — _______~~_,~

__.~ ,_,~_,.__ .‘—~~~~~~~ —‘-

I

1.

a-

0.
0)

I
I’)

Ni >
0) 1.’
0)
0) ID >
I Vi

ID a-

* 0)
— ‘ I Lii >O .‘ Vi

:‘ >
-, ,, >

a- - Li.
1.1 a— ‘a, U,

— aJ .1. 0) ‘1
— J ID - ‘ ‘a- A. Cu ~~‘ E ID

01.1 N 1.a, C’, “ s —
O a-~~~

’ ‘1 • 3 0)
0) 1 / )  CL ID CL 4- ~~0S. 0) 0) ,

0 0 CL ‘.‘~ a- ’1 .  C
I Z 1 . N a- 0 “ ‘~ 0

- ~~~ ‘

~ . . a . > 2~,. V i 0  a- li “C  -‘ C’ .“t —
‘ s f C L  .. p- t N > >: ’ > N J-’ - -,  ~~ .~~~~, ~~~~ U. ,~ - 1

+a - i \  > X — X ~~: c. -. a ” ,—  , ,

~~
, a- C X • II •, I, I I 0 2 <  00  ... 0) a- ~ ~•‘~ N>  > 0) -‘

1. + “. a- .3 - - — a— 0 a- a— — . > , - > V — U. I’. 0)
0) P-~~~~~~X N X X U . a - U,L( — c ~~~.~~~~’ I •~~~~ ~~ : “ . “

- ‘ i l — l w  IDLU~~~ 0 0 0~~~ 0~~~~0 E w~~~~~ ~~~~~~ 
‘
~ ‘~~~~~~ ‘ ‘. -. .. ,,,uJ ,.i — ~‘ 1

\~~~ ‘— —. CL ‘ Z a - a - a -’— 4— a— u — a - - Z -~~~ ‘a, I ” , ’ . ’ - ,., :‘ a-

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~a’~~~~~~~ T J — . , ’. I,J l~~~f , ’..- .a.’ ,.J ,’ . Z  a, U. ,a’ C.
— ‘ s  ‘~ . . - aX Z Z E E E~~~~E’ I E —, - -i t’ -~~~~~~~~’~~~~~~- 

V
’ U, ,_ ‘ ,~ ~~~~~~~~~~~~~ 5.

N ~ LU I.- C. “ ~. s . ’ ’. ‘-~~ a~ z c o  I 0) - C’ • ‘- ~~ •~ 
— , — a - ’ .

Z I a . E E C L  P - l - N U . ’ t~~~~~~~~~~~~~~ s.~~~~~’. C L 0 ) I 0 ) I  .- • .:~~~ .‘ ‘- i i  .,: •r
N N - . — .~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

) z:’~~ at
a - F -  0 ...~~~~C L C L C L~~~~~~~~~~~ 1 C L C L C L _ Z — — ~~ -’ a - r J ” > , ’ : ,  .~~ ~~L — — o

.-a Li

‘.. 2 , ,”t~~ . a.” 0)
S. 0 a” . ‘ ‘ s ” ‘.2 C

? . 0 )  5.2 .2’
0 s.. ID L’ Li ._ ID ‘ a~ ‘as Li s.. s, 1.2

‘ C
‘ 1 2  I , ,  C l i , .  ‘~ ? “
? ?  ? .? ?“  ~~~~~~~~~t ? ? ?’ ? ?~~~ ~~‘ ?

9Q

- - _ A



—V .- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘V—•- ’ -- -S-,- , --,—--- ’-,• , — — — ,

‘a’

U.

0)
. U.

a,

• z
a,

~~~~~~~~~~~~~~~~ ~-, 
~~ l9

S .~J -‘
U,

0) . 0) ~a-
0 ) .  “1

“ L _ ’
— 0)’ — ‘ -

— - . : i~~~~._ • ‘
— ~~~~~~~~~~~~~~~ ..,,

—. ~~~~~~~~~~~~ 0) ‘Z ~~I ID a-~~~~CL
0) 0) 0 ) 3- ’ 0) C’ ’a. J

~~~~U.U.  
— 

Ma

I,.’) I—
• -. U,

C
‘ . 2 i . u .’ .. “ sa . i .

.
~‘ .

- ‘ .2 ‘- ‘ ‘  “ • ‘  —s “ ‘; 1’ 1.’ ‘.2 I. ~
U’ U” 1’ ,“ a.” ‘.2 ‘ a. ‘ .2 ’  i. ‘a) a,’ . ‘.2 ‘ ,.2. ‘.2 1.

12)0



- .

I-)
U.
1 V
a,)

0.

C,) 
—0) E iiCA 

~~ — - -..i. a.n a -

Z > ~f( , . ,. ‘a ,  ~~ “~~I—I Ma — .a’ Ui > 0) 0 )
— ZU’Il •0 — U. a ~ N a.’. .5
— Cl, a- 2i, . >
~fl ~ .0 ’S  • 0 0)

U. . J .0 1- 0)0
0. a- a- — I D  ,,J 00 )
a- ~~~ > 0) .J)

Vi a- CL -
E 0) ~~~~~~~~ .~t s’IJi’.

La >‘ . -‘  > 0)0)
Ui I .EI-  .
-J 3 s- ,-~~ ,,~ 0 )0)
— u’I ,_. 1” . -
‘a, C at • •,,,a a— ‘S .~ ‘i ‘ii N

— P. “ u — ~~~~.
’) ‘ - 0 )0 )

a’ -a . ‘ 0) , 0 ) r — Ls. a, CL a-. a-, aa’a
(,‘t I D F~~

p_ ’, E V ~~ ,. ”.1.
Ui 0 ~. ‘ V V . 0 ) —  • - a - —  a... “1
a- Z 4 - ” ’ t a ’%a1

0 P - . W~~~0) ? ’ J i Ui 0) 0
—. (‘a — U ,> a - ,~~ ,,,. l0 Z I L Ia, at 0) a—

0) ~ I D . U .~~~~’ ’s ’~~~~ >O ~ -a CLU. uJ a- 0 . I 1”O O  . 0)
J -‘ Ma •~~~~il .Z Z r ,  Li, 0 0)

‘.‘~~J ~~~ ‘a. .-. ‘ S ’ a - I a - F -  F - E  a-
0. F’- >1. ‘O a - E . )~ ..~~ ‘ 2 a ’ U, a,— .
0 F5 Lu— 0)~~~ 

,~~~~~~~~~~‘j u. u~ u’s ,- C a-
I,) ,,, ~~.,‘ >s . . ,’a O s - \  • “~~C L CL Ii. ” 0)
Z 0. 0.1 , 1 3 1 ’ X C L E E  , . ‘. .a.~~~ 

.-, ,, at
CL -“-a _II- .I..J 2a,,- I- . Z~~~ , 00 )  a’ 0 ) I  CL
0) ‘ 0 ) S n C L 0 )~~~W Z C L . C L C L 0 )  + C,( ID 1i, L1

0 U. , 0)
~.2 t’~~~ 0 ) a -  - 0. 0) 0 ) C ’ Z _  — Cl.

i.) N .— C  Z N (S . N~~~N •\  ..0. 0) 0 ) 0 )  a — I  Cl. I
— .., .‘ .O, , * N* 0 ) 2 . ,~~~,,W LU 112 0)0. 5— 0) ~ . — . 0 ) 0) La . , a - >  I a-

0) a-., I . C L 0 . 0 .  0 . 0 ’” - .~~ 13 > . .~ 0. .‘.Q a-. s. 0 ) 0 )~~~
, — a,

5- 0) 3 1 0 )  ViU.i..a, UII .~,,  _. aU .2.. S n I  % a ; 0 ) 0 0 ) 0 ) — u_.~~~ _.. a
0 00 r t Z C I 0 0 0 . D  — F - a t  Iaa0 . .-uO0)t  I , a, I at.- a- -

1 0. 0.— . 2a, UJ,a uaW ~~~Ia. _ 0 ) . Z a t a -  s >  0)10)  i’s “a — . N — t ~~.U. I’ > 1.1
0) ~ . .I..17 Z a - a - 5 -~~~ a - 0 ) a - a- Z  ‘0~~ ‘~~~ •~~~~ F-a - t . i JClJ .’I’.’ Z Z  ., a-
CL ~~ ,i — IZ 0 ) O I L a . . 0 ) a t 0 ) 0  F- ~~~~.. Ia’ .-l O~~~ j ,F - C L ”,a,U. .-. 2..2

5— 15,— O f ” , sf’s .-. 3 — — Q U , C . ,~~~.0 I-’ >a ,  ~~~~~~ .~~~~~~ “i~~~~~E . - .a->
‘ r > J i ’ u — x  I U) a., -~,- I l -  I>’- 1 1 5-

~) ~t S n ’— ~ 0)
v’ Sn ,) C I Lu, sf1 C (1 0) a.’) l.”I C’0) — U. I.. ‘I U. 0) 0) U.

LA 0 L.UU 5.2 ,4 1U 0 0 ~. 0 0

i-I N Ni? fl’s .L F- 0) 0) a-I (Sd f’~ ? U) ID F- 0) 0) 0) .4 (ii (1? ID N. 0) 0) 0) .4 (‘4 ‘~ ~ .“ ID “ (0 0)0)., Cl. ri? UI l~. F’. 0) 0)

101

S~~ ,~~~~~ - - -~~~~~~



— -“ s ’ ’S’— ’ ,” -’ ,’— ‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V , ‘.--..,—,-a—- a,—~~-~

15-

0)
I—

a”) 0)0 0))
‘L a - I

.‘4 a’4 ~~ ClI ‘— 3
a— a.’) V

- 3 00 0) 0 ) 0 4-  V

o 00)  a- a- I— a— —. C
0 a -”  N ” . ‘S C’

I F- ,,, CV CV (’J C’, 3 a— F- ,,.j t’J Cla 00 , ”.”
— “ -‘ (i. ,.‘a P- 0 0 0 . 0) 0 3 ,j ,,. a- .L 0
a- .. 0 L), a-a- .  -‘ -‘ \ N~” :: ~> ,,I > ~

_ .‘.“. \
I ” C L  — Z  “.2 i -a ”S ”l’ 0 > ,  > 2  - . 0 ) -S ’ s

C’ 0) “ “ , ~~ -‘a is ~~‘ 2 “s . - a 0) a.. .$ ~~ C’, —

.2.. — .a’ _ . >,V 0 )Z , , a , Z  — ‘a. ’~. “ C L  ~~~~~~~~~~ 
— a ,

M a , , L 0 ) ’ a J a - I  ,
V~ ,~~~ ii. 0. 14- — .2U, . IF-  a - I  O C .

a- 0) ,
~. ,, 0) I ia.J ,1 I- + I sQ 0) 1 E i ’ L ’

~ ~~~~~~~~~~~~~ I U J+  I ,,, ~
—. . 2 0  M a C  (a’ ’ S ’ V C’ ,., ~~~~~ tUJ LJ~~ .’4 Ma — — ‘ - : “ : L” ID I ~-~~1>> C l .” I D . UU. U. -~~~~a- a - S . , a’, 0) ,“ “ ‘s ‘V ~~~ , I_ ’ i’1 _~~~~~ 0 ) Z U ,a,~~~~~ 4_’s

,a’N .,“ Z _. — ‘1 , lC . 0) a . . . .’~~ ’U~~ 0) ,a.a -,L -’a 0) a ‘s~~~~~~~~~— C C . C~ .~~~~~~~“‘- ‘ a J 0 ) a - U .
I .. .0a’a~~ t a - a-a~~~~~0 C 0 ) ’ s _ ’ . Z Z a - C V  a.’) ~, Z~~~~a” 0) a.’~ •

0) 0) 1. 0) “ ,: a — ’— a, Z~~~~~~~.-. a-- — I.’) Z . ’ -’ ” - .. . I’ . >) ’ .
_ ‘.,z ‘ s , ’ s  C C C’ . IS~, 0 ) ’ s V ’ s ’al. ,’ l s .~~~ , I 2 a- Z a - I - Z 0 )  0) i’.

C’, ‘2 C’5 a, La., La., ‘a,

Z~~~ F- 1”
0) V,~~. C L  a”)

0) -a Ca l.A 0) C’ a,.” 0) a, 0) 0)
0) -a ?‘I U, I,”’I u. SC’ I”.
a. .,0 0 a’s o as, 14 as’

-I

102

_ _ _  V



__ - I
‘1

CL

0) s-
U. I
LU I-
CL “a.
1w LU
F- is q  ..

Liv’) a-.
s-
0)

-‘ V ’S It
CL0 ) _) 0

L’s’  • sal
sCat C) 0))

—0) 1.. I— 0)
4 - 0 ,  0) >
‘-I CL

U ‘S
V — I  ‘I) • N

ID p.
1_i Ni (‘1 1_) u. a-
‘-1 0) 0) 1 —
‘t — ~~ C’ID F- F-
LL, Ni U, - — — P.
W s - & . ,  0 14 0) .) .4 0)
CLL i .2 W ‘- ‘ 0)  0 0) F- 0) ‘S , ‘s’ ID
I I’ C L  a- a-I 0 )1-  ‘S II 0. ii 0)1 Ni

~~~~55, .1+ F- 21J (a’ 3 , s- ID a-
a la - ”  ~~ 0) 0) 0) U F- , 01 * —  0
t 2 . . 2 .~.0 ’ i 0 -.  0 0 )  — I 1.2 0) I D —  ‘S • a- F-

.‘aCL W • F-  0) F- “) Lu ~ i-I * LU. 5— sf’),i’s’ Ip- ’a , Ju I  0. , uI  ,_ \ ‘s , s.’~~~~ 0 LA s t
U ,+~~- C W ’ t X  “ 0 )  a- ‘-‘~~~~~ —. ‘S A. ‘S i-al ‘a, 1— 0)

. ,—  0) ‘,O~~,.F-  i-s I a” s- F -  L U’ S  0 )5 1- a -  ‘S
F ’ s 0 ) I~ I i - $ ’ s- I’S I.-’~~” Sa”) a-. ” f’~ U > , 2

- ‘a - i ’  - s - a — +  — , >~~~ - I _ ) ’ S C L O F - Q  ‘ ‘s —\  1 0  ~ .
14 ~~t ” ,., E ,.. .,,U L.. F- O a-a La. , “a, Li,1 _. • a.. E SCa .-. ,~ • 0 ) ’~~wa. . .’ 0)  I — “0 .+ U . I ta -,,~u, U,~~~ U, Z 0 )  t ,+*j s”s Li, Z C L a , ’ s P -~~ I II ’ U. 0)EI,- ,  , ),, 

~~~~L i Q a . W , a .2~~~, E F - E 0 )  ~‘ ) + U ,  a,~~~~j~~0) Ij ,~~~~ .2 l E a ,  I t Q a, u-. ,, a- t E — L a ’ I t~I 0 , W _~~~~1-~~~~5- 0) , , , ,N .0 )WU,U,~~~ E I D 0) a - . - a~~~~~~4 - F-  ,‘a , a ” C L a .ai a- r- • 0) LULi.2 S~’ Li. -
I’ 4 - , C , _ ) a a~. .2a, a , F - C L W i ,.~~-~~a. .-’. a a-. II II I 1 M 3  0 ) 0, ,! ‘II . f ’ ’ E.’ l’  a-

—‘ U~~~V II C . a - .- ,s.’ I. v’l Z  CL .’-, ia I tF -  u’) I, L’) s - 0’ S ’ s s .’ 0 ) 0 , -~~I - . - a Z . , M-. - ,.
II O I L u C L . -’ s - E  iJ.~a _ C , _i II _) , IQ..s J S C 2 . C a...,ClUU,a’. ’~. W - a C ’ , W C L .’ i 0 ) u Zl- 0 L’) 1 1 1 1 0)
O a - _ ) . 2 . . L U —0 ) a- . . , I A . -. _ ) a- ’~~U, S’ ,IW Z F - . - a 0 . M . , ’ a , - s - S . a - 4 —u’1Ma~~~ ” _  ‘— 0 ) 0 ) 1 . > L a — F- i-I E- - . 0 a —
Li. 1I 0 U . 0 ) , I a , . , ,F- Is - s -  s-ui u . C L F -  ‘s I  1 1 0) 1 1— 0 )  I J 0 )Z — a -s - a . I II~- 0) F- I - - U.

0)
I’- 0) i-a
-a 1. 0) 1%) N . ?  CaL.’, 0

Ii’) ID ID Cl’) 0) 0) 1..
Ni Ni Ci s’ )O  0

“~~~ I6’1 I Dt - 0 ) 0 ) 0 ) . 4  Cu - )?  L’) ID N. 0 ) 0 ) 1  i, ~‘.‘ u ’) ? iø~ ,ør ~- 0 ) 0 )0 )  a-’a .’a’ N i?  U’)ID 15- at’ 0 ) 0)  a-I C. a”a ? L ’ ) SC’ N. 0 ) 0 ) 0 )
a-

103

- _ _ _  
‘L,~ C~~ 

“~~~~~ V ,~~~~~~



‘S
ii

(1.
i-s
U.

a-,
IL.

(0

(0

I I’  3
0. —I II

Up-LU 0
CL 0,

0.

~~~~~~~~ 

as,
I X I  • Cl
i’a a’ il X a-s ii

5- a - F -  F- Ni E X  ‘M ai l
I t ’ t ! X  ~~Q a/I ui~~-. .-. >~~0.0. is a/I 0 .a- ) I’- a / t O

‘S
000  Z ~~ F - U .~~ L’)0) a-’s~~~~U i4~~~ Ut

I -a (~. ‘
~~~~ i.’~~4C P - ( 0 3~ 0) - a N .’)

a-. a a l a i l14141 4 a’ a . 4 1 4 1 4 1 4 1 4 14i.4 Vr4 ,4

104

V V~~~~ -~~



a-a ‘.2.) 0)
I... a,

Z ii 0, ~~~~— U- 0)
a- U, 2.: . 0 )

0) I ,.‘~~~~ V
0) ,:“ -a ~ VI Li . r 5

f-a LU 0 , 1 0)  . 0, - ( 0 ,
a- i ,,  ,Xs , -~ ‘ I’)

L’ . s l  Ma ~ V 
~‘ ,— U. ,I, - 0 - — I

— :V 5. .1, a- .~. a, V~~ - 1’U. :a’ .
~~~~ 0)2. ,  4- 2 1 ’ s  0)

‘V - s Z ’I0) 1 . . r j  a.1Z Ca, -. C, > 1-, a.., a ->  — C C
“I CL I -. ~25~~ ,

l,i 4-  V -‘ •_ ‘ L.. .1 .1 •-~~,‘s ,f,,, I—’ ‘a. a- V , :— :— —u — S L’ - . SC’— 1 ‘1 :4 -U . - :’ -  “. _ ‘
a-’ a— — ‘ _ ‘ U. ,, a— . _, — — ‘ L’ “ _, . - a, LI5- — ‘ ~ C’:’ C a- - -a 0) 0) -. Y ‘x’s

— ,J a - ~~ , .’4 ~~ i’s .”  i i  i I D I I’~)- - ‘ L U  w : c ’ a- .r — 0 ) , :s~ 4 - ’ ,”) ‘s ID.2., 5— 510, ~~~~~~~~~~~ 
‘, 3 2, 1..) ,51

ti’s — — — 0 , 0)  ~~~~~~~~~~~~~~~~ ‘V - oi:.~ a’.
- — C a -  a- ’,.~~~~~~.0 )  0) .1.1 ~~~ . ‘ - 5 1 . 2 0 )

~~~~~ 0) . 0 )  ,
~~,0 )  ~~ V V2i . “  - F - a,  a- ,. ”.

— U - c a ’  .a. _- ’~’ u, u. - C’ ‘:‘. N 0”  at- i  ‘r ’I • Sa)
— ,~ , 1 _ V ,  ‘1.. ’-’ ‘ 1 i , 5 1 a ,C’1 i, ~~~j 51’_~ — ’ •U. ‘1 ‘ V 51, ‘:‘ C’ , - ‘ 0 ) 0 )  - —a a-as - — ‘ ‘ ,a.’ —a

‘0) —1 5 1 0 )  J . , 0 ) 0 ) a -  ~, “ ,,.. ‘ .
~ . 0) 0 ) ,~~’ 0 )

— — _ s a ’ ,u ,,,0),,, , .0) • L’) _) 0 , 0 )I V I’)• IS V a, “L i i’) 0)
-I — a.a.i r ,,,~~~ ‘, —  V 2 V , a ’0 ,~~~~ ‘ ~~~a a , . a , a - 0 )  0 ) ,  ,‘ S. U . s Sl

a’- ., 0) 0) .a ’ . ,’ C a -  0 , V , 0 ,~~~, C C a ’ -  0)~~~~~..0) a-’ 1> u” ) . . ’~~~.‘a, .~ ‘1-a L’ . ’-’ ‘t lL U- a”a - ‘0)  . 5 1 ’ S- I a-  — >  -1l, ‘_‘ a- C’ — - 0) _J - ‘-‘ C’ CL a- 0) I,’) . Li, 11 a’ ‘1 I,” 0) 0)1
aL . U-~~’.C’ L”) ’ ” a.., F- I- Ca-  >‘L a,,l u\ 0) . U~_.‘ 0 ) 0 )  0 ,4- ,~ a— .L a— .~~~

.‘ F- • Z ’ s  - I  , a , Va , . s a -  ~~~~~~~~~~~~V~~~ 5- It 0 0 )  ‘ IX . 0 )~~~~0) 0 ,  0, • ~~>‘. -a 1 0 )5 0 )-a Il s  •
ID ~~~-‘a — 0 , 5 1  a-- .  . 0 ) U -  • “- 0) “ 2 a - 0 ) C L i ’ s 5 1 ’~~ C 0 C ’ a’s

— si — a- ‘ “2 ~,_‘ ,sJ 2,., 0) Ci, Is . — ‘S ‘‘ u Li - IC CL a, . 0) ‘a, • C,, . a.— — , I s’s. a- C’
a’ ‘.~ ‘I’,” I a- ‘,. - ‘ I 1 0) .  U) 1’.-a 0)’ , , , a ,’ V: rs , ‘ I 0 ) 2 , V~~ 5\ 1-0)

551 ,1. -I 0) I,L W  I— ’fl ’_ ’ C’ ’ ..: . 0 )  ‘. — - Z Z ’ ’Y I C’ 1 5”i . u’1 ,1 c,’~~~~’ ) 0 )  u-
La.. .i, ~~~ V _ C IC  ~a ’ s L t >’1  a - U . L l  a - ’ ’~~

- - ~~~~~~~~~~~~~~~~~~ . 0 ) 0 )0) ’-. (I) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •C’ a- ~,. ,  - a C ’ a — > l a , -’ s ’ t  • 0) a .  0 ) 0 )N — ,,, ‘~~~ ‘t ~~~~ rt U- C L , , 2 ,a, I,,’I 5 1 .a.~~~~C’ CV Li, ,~~ s, . a , 0 ,” 0 ) ’u,I,, ’ ” ’ .2’a , ’ I-’0) ,=, ~~~~~~~~~~~~~~~~~~~~ 
~~ Z . ,a’ ,., 5 1_ , a- C ’ S_ 0 )’ Ia ,I,.’,a- . , s ’aj - ‘ I a ,’ s . . a . C’ a .”

‘-V a -  — L~’ 0 ‘ ‘  ,V
J ‘~~~~‘I~~~~’I—i l’ l a - — .~~~~,t s ;,ia. _. ’t a.a’ = 

--JO .L LL a” t 0 )  ~~~~~~~~~~~~~ V~~_ V . C L L i ’, a-
~~~~~~ ‘I ~~U . 0 )a -U,LU ’ ’ 0 )  V

Ma , .- 0 ) Z -’ Z 3 ‘a ’a , 0 ) , JJ ~~ 
5 - 0 ,  - ,,a, ‘~‘- ‘\ , “ C ’ ti. I D”.

I ‘0) W ’ICL a . .51  . 0 ) a ,”0 )  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘w4) a.~ . .—a -~~~ C’V )  ~~ , 10 )\  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,i,I
V, V0 ) 0 )  ‘0) a- s ’ 0 ) 0 ) 0 )  .-~~: - C L  ,., .-‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ s L’~U, “) 

~~~_ _ L ’ U, CL 0)~~~~ .i. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘I0)~~ S.
1*. .1. ‘3 — ‘t I.. A. 3 ‘~‘ 0 )  ~~~~~~~~~~~~~ ,1’ . ,1’C’0 )~~~~~. CV~~~~~ 0) ’ s ~~~~~~~~~~~~~~~~0 ) _ i  0. a—

10. CL ‘ I u . 2 L U 0 W  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ...1SL I t  3 0. ’:’ Ca’0) ,.. P— Cl, — O  LA CL “'a Li ‘ V  •L i  • 5 1 .L ’”” CL sL a” ’-’ 51 . —. a’ .-’ ’-.51a, . 5 1  “‘“ “ ‘— .a’0 ) ,~~~J0 ,  .-I ”, u’l as-a a-, as’ .‘
11 ., 0.

U . _iI’I ’.’u - ’~ , L L , ,.2 I~ Q C ’ ’,,’ ’,J~~~ 3 Ca
““2~~~~~~‘..Z 0 ) _  U .U .a - _ ) 0 L ’~‘I ~~~~~~~~~ U.

,.. ‘ L’ ,J -a L’ L i O L i L i L i U o

1 I~S



— ._ .  ~
_
~~‘ ‘ V _ _  _ ‘~~‘V ~~~~~~~~ ___. V~~~ ’ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

P.

Sal a-’
0.

0
a- —

I-
F- a:

H
0) ‘ S N i C L C u 0 . ” L ’ )I X ? 0 .  Ci , 0 , C ’ F- a— 0

—
a- a - s - C L 0 ) C L 0 ) ’ s -0 . ’ C’ 0 . 0 )  ‘S * 0 )  0 0 F-

u X C L F - 0 — 0 0 . a - 0 ) ,— 0  ‘S - ,.. ‘S _ i  _ t I.’) at
I C L a - a -~ D _ ( ,,~~~. .-.S. Q o r~. CL
0) S . ’ 0 ) 0 I 0*~~~~0 I O* Z  s- s - * M *  *C1  U

i-a 0. a- iO~~~ ’S .~~U0 . . ” ... U. CL , ‘a.2 Li ’sV U U.
It 0 . I M + I _ . I L ’ ) + 1 3  0). 0) 00 ) i)2 + + 0  a-

0 0 0, _ 2 I ’ S s - ’ S ’ S I ’ S s - ’ S ’ S L —  0) — — 0 ,p - 0.’ 0 ,a -
F- 0. * I t” C ’.t i a , . - .’ S ? 0 . M MW  0) 5—’ a - . a ’ 0 ) a -  F- F-

0. F- V r _ * i . , s - F - s - S .V M ’ s~~.~~~,,~,s - 0 ,  ., 0) 0 ) f 0 ) 0 )  0)0
O 0 )0 )  0) , S . ’0 .~~~~0 . C Ls - 0 . 0 ) 0 . 0 .’ S  * 0, 0,~~~ _ .0 00 )  UN
Ci 0) 0 ,0)  X 0 ) C L a - O —.-- 0 . a - 0 a -4- a-i Cl 0., , I a- .  - —  ,,~~‘s ‘S

Z Q V - a - . ,-a 0) 0 ) F - 0 )~~~ 0 ) C i 5 - 0 ) . , . 0 ) C i I  •a - ” s C,. Li. 0 ) ’ s F - L ,  0 .-,
P. — 0) (0 ,C a ’S C’j ” . - ,.’ ) ’ S C a C i 0’ s ’ 0 0 0) 0 ’ s~~C 0 i-a Jt F- . 0 )  F - 0 , ’ a ’ S ’  * ,
a-I - V i ~I 0 ) C a , 0 ) I !  • 0 ) - a 0~~~ ”s ’ a~~~ O.’a~~~~ ., ’a 0 t! 4 - I t 1 4  - 0) 0)  i 0) 11) 0)

i-I i-s I F - 0 ) a ’ i 0 ) ’ S a - I 0 ) I I  _ i s - V - s - * , , .s - ’ S s - * 2 .  _ ) . CL V 3 C L 0 ) 0 . + C ’ s + ’ a .  (T’s a- a-4
Lii ~~ I I I I  •C0 :I~~~~~~~~L 1 0 )V - ’s ’\ s’a . * 0 . ’-’’a.~~~’ * M a  CI 0 0 — a - M a  (J , ’ a a -0 ) L ).~~ , a... ‘ ‘ a2 0 It U n- b) • — s - — .  ..-. \ V I O l  \ , afa U. I ,C , , ,  I. 0)3(’i — V C’ It Ni U ,.,

1’ ‘ S Z P a . ( 0s - L”s (‘~~~ (~~ s- , ‘,.‘s +  I , ,~~ .+  I , I t I I ( 0 0 ) 0 1 l 0 , I  I I’-’0 , 0 0  0 0 ) 0 ) 0 )  ‘- - S.
‘-.~~~ 0 i-a~~~0),i U 2s - 0 ) s - 0 0 ) S . ’ 0 . C ’ se,. asa ,-i U) IC2 u” ) C l C l’, f l O F - Qa - ., —0 ) U . ,.0,~~~ a-- _. .-. 0a’.U I I I — U . a— 1i.

a-
~~ N’a- F - F - a s~~It 0) F-  0)~~ II I t s - I  I .1 s - I  I s - I -  0 ) 0 .  ‘ s ’ I I tF - I t 0 -1  (E ’ - I t F - Z — F - —

ta,0 0) NW F - 1- 0 . L a 1 0 W 10 W 0 a - a s N I t  I! C’a~~~~I, II
— ~~

V 

Ci 1’ U) 50 F- (0 0) i’s (~ Ci? U) 50 F- 0 ) 0 )  0 ) 1 4  Cal N i?  U) ID F- 0)0 )  0 )14  CII Cl U) 1- ( 0 0 )  0) -4 (II C i ?  U) ID 2’- at
I’) U) It~’ U) U) I’) .~~ .~ U) 50 50 50 50 50 50 50 ‘0 50 10 F- F- F- F- F- F’- F’.. F’. F- F- (00 )0 )  ats at~ uX, ~‘) .7’s 0) 0) 0) 0) 0) 0) 0) Cl’s

‘-5

106

- -  
‘a



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

0.
0. Ut Ga C’
LU “a. s-~~U. Lu 5-a-
U, 3 F- Pa

3 0 ) 0 . 0  P.5) 0)
0,. s - 0 )  ( 0 ,  —

F- I s- .0) . U. —
0) 0, 0 , ‘S 0) 0)11 . 0 )
— .1 0. C L ’S  0) 0).. ‘ a >

‘S a- )C U. 0~~ F- X . 0 ) .  • It
‘XE U) Ut . 0 )  CL Ut a s s ’ S  ~~0. . 0 ) 0 .  I t ’ S . 0 , 0 )  0) \ —  • Ut

Ut F- 0) .-, LU a- ~~‘aJ ’X (0” .  ‘S s-  U
Z W ’ a  ~~ I F - X U )  ‘ ‘

‘S 3~~~F- 0 . ’ l VO l ) ~ ~~ I . 5 1  Pa p-
0) 0)0)  1 .0) .~~s- 0) .3 0) 1 1 30) ‘S 0)  a-.~~~ 4 - s -  0) I
a- ‘-‘ C.) ~i U’~~~ 0)01.. 0 0 V s- U” . -” ’S~~~ U W  s-’ ,. 0)
VI I— F- 0 0. — M a”  a- F- I ’- 0. .i ~~~ O ’ S P a ’ S

a-. ‘X ii 5 0 0 )  ~~~—. Q U O  a- . 0 )  ‘S 50 5.— 0 , s - s - t 5 1Lj u3 .~~‘ S N 0 P a ’ S . ).3 t,) 0) P,
0. .0 ,— -“ Z ia. E 0) ‘S U) . 0 ,  0) ,N~~~~~. I.. I ( 0 ( 0  • .-s ’f) (0 • s - 5 0 F -~~~(0.-s 0 )U.  —a ‘ ‘, ~~~1 F - a - Va C  0. i-I —’ ¼. al It ‘. .XNC.- ’ . ..~ .‘) U)i-~ F- U) 5 0a s - a 0 . 0 ) 0 ) 0 )

(0 - — • 1 3’2 0,. s - 4 - ’X ’ID V I P. ? 0, F - 0 )  1 0 ) 0 ) 0 1  X a • .01
0) 0  _ i M a  E U  N .N F- — F -F -s )  .~~~It N • F -  • ,— 0. • a~ - W M M M l 0 as4
.U. It • II s MN X a-, N0.i-s L) ,, ., s (10) C’,. MCI 5 M M  I~~s - s - s - M s -

U) 51,0 1(0 0.Na,F- s- (0a- -  10) 0 , Na , p- s - s - ( 0 ’ S s- s - f .’S I-
i’E 0 0 U s- O U t O I D I t  • • •  0

lat u u s -  P0 15- (I F- PO E a- s-~~~ F- a - a - a -~~~ PO F -  M r - I DE  — a - i I ’-’ I-- I- i -’s- F -a - u- I’-

as”

U) 0) U’.

O U L i U i~~~~~ UOI,., Z Z

a-I N CI ? U) 50 ~- 0) Ga 0) 14 N (1? U”s 50 F.. 0) .7, 0) a’s (‘I (I? ‘1) 50 F- 0) 0)0 )  .4 N Ni 1’ U) 50 15’. 0) 0) 0)14 Cl Cl a.”l 50 F- 0) 0)
0) 0 )0 0 0 0 0 0 0 i,14 a-4 as’I ”a asI asI a.,l .INNNN(’ l C. c ’sINC ’sl C I M M M M C I, M N i M M , M  ? *?  ? ? ? ? ? ?  ?s .
as- il asl asl .’s as4 ,I asI asI asI a. asl i I 1 4 1 4 a s 1V a - 4.I asI il ,I as’s il iI

107

~~~~~~~~~~~~



V ‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V

~h
z U t~~ ~~00 . 0  > MaLi .  I-

0) ‘S 0( 1 —
F-p- a-. I U .  Io ~ * 0
10 .0  U) a- U I  V

V 1.. 0 a-0) .a~* .. It a— . —
- i-- I a— ~ 0)’, F-

0) * 0)
a .-. ’.

~~~~~, ? . 0 ) ’ .
. J OX  ‘
.Z _. a.) •(0U i -a O .-’ u
51) , X i - s * L u * ’U.U. U
S $ —\  ?.. ‘ s’)’ MC’..’

a - 5 ’ s  as’s ,‘s -a a-a as-, a-s a-a a.~~’u

F- F- P” F- a- ‘ a - a -  I- a- F- a-

U. U.2i,a.L U.J.~~i. 555

~~ U’s F-

.4 5’.) “I ?L’IPO I”.(0 0 ) 0 ) 1 4  Ca l M?  .“t 50
U) if’s a” It’s a.’) U) U )~

’) U ) 1 0 1 0 5 0 5 0’0 P O W
‘s’s as’s ii a. Wa - I  a-I as’s ‘a-S as’s a-I ii as’S as’s a’s

103

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - J



- - - ‘ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~-‘ ‘~_ - - - ._1I1
~

0. a’s
0 (0 0) ‘S
.5, us 50 (0

- • ‘Si’s
a- - z a. 0. 0 )”0. 0 — is, 0 i-s It’.o CL a- ‘a. U’s 0
CL 0). . 3 0) CL
E . > a - I  ~~ LU a-

0) F- , 0. ,XE • 0) • C L ’ S  0)
o UI ‘a. C L .  (0 ‘S .0)

-i 0. U’. U. C’ ,g. p- a.. 11) (0 ‘ Sa -4
I 3 3 0. ‘ N .  • 11) 50 (0~~

, • a, C’d
U’. F- It 0 . C L F -  U. 0. s- .-. (0 0’. ‘5 50

5- 0) 0. )‘ •U. 0) Ls, 0. I t’S  X s - F -  ‘5’ ‘5’?
2 0 .  0 . 112 .,\.1It3 • N0)  O X O  ‘5’MaCL a- ill.. . > 1.4 ‘C L I  0, >50 F - > E  • M 0) a s ,

Z “~ >10) LsJ 0) OCLU’ I a- • 0 . s- U.’X u ’ .
5-1 (0 .a.. E W 0 , _ .  - . >, _ ,)- 51) ‘S 1 1 .0, L ’ s ’ s ’ s ’?I,u U’I 0 ) 3 0 )  Z V ~~~0 , . >  0. — _ i ’ S . U ‘5’ ...
C-. ‘S I’- ”. Z U ) >  1F- .2~~C a- 50%1 ) • • ( 0 ’ S  0)’, .11(00)

CL U C’ i’2 • 0 , 0 ) 0 )  ‘-‘1 ‘S N  Z .’a 0) It •O 
~
,. I It~~~F- , If, t.:J ,_ . a - ’CL .-I It It tI’s C’.’~ O s - il 0.0.

15. 5- uI .U Z F-’D 0, ,S.’ ( 0  W X 0 ) F - ’ X  1 0 ) .  . • Z > s -  p-U) ‘Si’ •_i F -0  I.’ .CL> - X ,0)IU.~~C N > P .  asi~~~ 3>0)  ,~
j a... Ni

0)) 0. (0 —L i -. (DC U- a .  ‘- ‘5-11)1.  .0) 1’) — 0 C L F -  .— ~
, a-j~~~’ ( ” ,~~’)CL • I t u s~~ ‘-. ‘ICI ,,. I a - U - C L  .0) 1 ‘S ID  ..‘ . CL ,,O ‘S • F - a .’ ) ? ? ?

.1 0. 0, L1, ,.IVCL Z .1 •0.’I  (1. 0 )”.’ ~ ‘ • -. s’~ Z F- a-I ~sC ?  . .
I C C L  .5, -‘ L U l l  ~.. _ J 0 ) 0 . C L  F- U) U~ ~C N  3 X ( 0 P J ,  ( 0 ( 0  U .’5 ’ Ga lfl

50 UI’~~CL I F -SC’ ,  I.’ . F - ’,L ’- a- ~,Z  . .-. 10.1 0, a-S W 0 CaI?MI1’)
(0 F-0 ,a,  F-0 0)’I ’S C ’ Z O N  . • .1 W ‘S .”,U-  0 0 ) . -’ . a-S . 0 , s’ ) ? ? ?  - ‘
- 0) 0) I,X ,.. C0 0) - J O E I F-  ~C L A O  (0., - .a” .U.’S  s - ( 0  a?  a . -

I’- .j ’IF- 0,5,3 a, F- 0 )~ ,fl .0) 0, > • ID L) N 0 . Z N ( 0 M 3 L U  ‘S
3 CL — U F - s -  ,0) ’0 , 0 .0 .  F- C.: ~~~~~~~~~~~~~~ CL . C L 1 4 1 0 )  •LA 0) 0 0) 0) Z’t ‘ .1 • 0 .0  •Z ) . .  0. Z - ” ’ I ’ ( 0 C L C I  • O X  • s--.0.)- 11..’ ) ? ? ?

0. _J ._ -.0) —~~~I” ‘t u X tU .’’-. ~ ‘ - ‘ 0 ) 5 0 5 0 Z~ C -’s’ . 0”a t I -F ->  s-~~~ . - •I 1 0)0)  — .1_ i • U a — 5 0 ’ — — ’.” . _ i  0 , 5 — 0 ) 1  .U1~~C as-I .I.’) Ct (0
UI - Ua— ..s a . 0)  s- ‘J) X .-. us I— • ~~ ‘-.‘ L A 0 ) F - ’ S 2 . .  > M a 1 4 . ’ C l 1 Z • &a. C ’ I v M 1)
a- U. 00)  I. Z U~ 0. F - C —  .112 0) _s 0) IC.3> .C  • . 1 s - l — E .a- i aL L ’ ) ? ? ?

0) 0 ) 0 0 )  CI a - a W l  . 2 0 . 3 0 .  0) •E 0 . X _ . i U’) U, C’I l>  . N CL — ’ 0 . I t ’ S 3 ?  .
V’s 0) 5— (3 Iii F- U .  F-— .  •Eta. > 0 ) 0 . N C L >  . s - 0 ) . C L O X N  • F - C L~~~.v ,L . 5 0 0 ) 0  2
F- I I t o —  ..1C’, V , 0 )X  ~C E 0 . N a - .  . 3 1  • . • “ C u O F -  •I ~j 0 , .’. .1*4 . C ..1 1’5 ’ ? ?
0 O p - U)  — 3 U . L i Va 0 . 0) 0 )  • a t x a - ’ S ’ S ’ S 0 )~~C Z  . 0)0  .(0a- .”.. F- a - * ’ S L ’ ) ? ’ 5 ’?
Ma 0. 0) 3— 0 .  O X 2 , s  .0 )  L A >~~C 0 ) 0 ) Q 5 0  • • a ’ I EZ ’ S . - . E I t C A  • C i ?
0. 0 U W O (30 ‘~~~ 0 , 0 1 > 0 )  > • . 5 0 5 0 5 0s - . - N Q .  .— ( 0 ”-’-a • 0 . ’ s ’ M . P O a - ,10
0. 0 LUCI a-’ a-. l/I~~~~Z \ F - U ) 0 .”. I t\ S . - . a - _ i . . 5 0 . a - 0 . U .s - s - ?~~~??
0 1 11)3 .. _. > a-. 0)u2 0, _I uU’,* ’. t30 . I t I t . IE k’) • • U . ’ i s - I t  • 0 . .~~~U.L’) ’5 ’ ? ?LI LU 3F - 0) 1~~It I-I . ,0)~ C>,’- ’a . 0 0) I F- s -~~C M E 0 ) - U . 5 - -a.J . 0) ’.a. -? . . .

a- -‘at , J F-  0) .N • Q — L I > E F -  •)-~~4 i4  . a - - . _ i F - I U ._ i I t C L D  . 1 - u ?
EF-~~~)- > L.: UJ ’t ’12 L t .X > u.0 • C  • F - p - s > _ .~~C ’ ~ . F - 2 s , 0 , ,15,E us a t a ’ . uX. l’) ’ 5 ’ ??

LU It ,.,~.~~a t I tZ > I ’ -  0 ) U . 0 . C i _ i 0 . .J0)~~ (0 2” i CL Li ’s ’ ? ?
CD 0) 0 .0 )  0 )0 )a ’ .uJ F- 10) . 2 I Z , 1 Z 5 0 Z N N ~~a. P- Ca. ea. Z • Caa Ca. C,. I ’Z?  a a a
0 -a (3 0) LU \ Z0 I t~~ • \ U ) \ 0 ’ - ’ ’ 0 ) * * *  . * * 0 ) . — * * * *0 \ r - C . JM
0. F- 01*. 0, 3 4D ,J - .>0.  _a 0. ~~~~~~ 0 . 0 , 0 . ( 0 C L 0 . 0 . 0 .i l’5 ’ ? ?
a. 3 0.011’,0 0 0 U . 0) I t  0) ~ 0,

0 0. — I I 0, P J ’,_ . at 0 (3 .11030 • O Z F - 2 C 3 ( 3 (3 ( D Q Z ” C D C i C i 0 ) Z  . .
0. 1*4 F- 0)U. .’a E I tX E 1 U . E 0 ) E U . 0 . U . W W W~JUI W . . : N W L U W a . U U - I t ( 0 C ’ s tCII
~ Cfl 3 a s , Z U .t f lI ‘ E ,. . .>’~~E ( 0 E N E I 0 E F - F - F - 0 ) a - F - L > F - F - a - F - E F - ’ v”5”? h

0. ‘- . _ i 0 0 0’- a  W I t
I — N M 0 _ i U’ sP- U’. I 0 ) 0’- ’ ’~~ I 1 1) I >  Ii . . .51 )  . 0  . 0 0  .0 ’-a a - . — C L a - . -. 3 • .-. a-a .-. ,’. O .  . .
I t OX U F - V ILA a - > Z Z . . . r— ’Z a- ’Z i-a Ca.’M i-I a’S a-) .4

10. .1) 0. 0. U) 0) a-a I-’
~a’,U 0 0 E  ‘0 .  ‘ 0 .
ViU’I Z Z P — ~~~U~~~0It ~C U.

_J -a ...UC~~~) C ~)0 U C .) U C.) U

-
~ililil14il.4.,iI .Iil C 4 C 4 N C I 4 M M M M Mm M M M M ?’ 5 ’~~ * ‘5 t* *  ‘5’ l U )

- 

109 

—

I. —— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , _  V - - A



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,‘,~~
y-, .. ~~~

. ‘~“~~~ ‘rw - ‘ - ‘~~~“r ’,r, .v” ~~—’n, —r’ -.’ ,“ r”v—’-’-C”r’ ‘ ,T~’ “t

C’,)
,~2,

(,_) I.’)
• a-a “ JN (0

(0 50 C.. G’s C’,s \
1’,) 0 ) 0 )  (0 0) . 0 ) 0 )  - ( 1 0)  Ga
F- ‘N? .i 0)1.- M’~,’,.a1’s a)) • . • .71

- 0 ) 0 ) ’.. .~~~ ‘~~~ ‘ a, Q~~I’ . F- a. ata a-I C’,Il,D Q Ni
0 ) a , u ,”,0 ) 0 )C , F- , .i a.) It’ .’as ”~’(0 C”.~~’-.0 PO 0)

,15 - r - 0) ..  • ‘ -4 - .~~~ . M F- N  (0
- .0)  .“. ( 0 ( 0 L)  0) . - N  0)

a a’a ’,a, C’J ~ 0)0) ’ i’l F- 5 0 1 ”., 50 a-. a-a Li (0
,“. - 1. a . i a . 0 )”.i’.iI ,Ii ( 0 5 0 1,C, •
F- ,’S a-I C’I . 5 0 0 ) 5 0 ?  .0) . -~ 15~~(0 ‘ e ~~I’- (0  Ni
5~’ 5 0 .’ ( 0 V . a ,’ a . ,.~~~~~~ ,‘ , . . ( 0
.(0 Fa. ’t’ (0 .L’l • ‘l• 5’” l (0(0I i”s CD a-a ,”IC. “i I—

5 0 a . N C 1’~~” IN i’1 . l\ a .’ . ? .’. 0 ) N  “~~ ?~~~- • Ni
1 . 5 0 C ’.0) ? 0 ) . - 4’~’s 0) ~ 0)..i C’,. a. • M 5 0 ’0) .i) aX

P O G I a . a’, a - a ? •i.i I l a .,~ I .a . M  • 1.. . .11) ? —
- —  ‘ ‘ ‘ ‘ f) a .  .1)1.’. ;”. • . 0 )  0 ) a’I a’s F- F- U.

L”s 0)L i .E 0) Li 0) • 0 ) 0 ) .’ 0 ) Q 0 ) ( 0  .‘,~~‘.CJ u \ a .
“,,,?Si N N 1 5 - Q 0) a s ,  .0) 0)0 )?  - ( 1 5 0 . 0 ) 0 )
50 ~ L1 0) 0 ) l  • a s ’~ .0) •? J’ .(0 1 4 .  . 0 ) 5 0 , I
. 0 ) a . C ’.. 0) ‘ M ? M ( 0 a s - i 0 ) i - sC’,. i-. 0 ) a - 4 C ’ J F - U )  • F-

5 0”. . .  •C .~~~il • N i a .’) 5’l . .  .‘s a,~~ . U ) F - 5 0
., 0 ) G a 0 ) ( 0 O F ” -  . 0 ) 5 0 . 0) 0 ) 0 ( 0  , M5 ’l a s ’~ ... .5,1 W
50 . 5 0 .’..(0 ?  • ( 0 C . J ? C ’ s, .(0’1? U) • . ,a~ ,\ \  F- 0 .5 ”
• ( 0~~~~F- ”- • 0) a . a s - a s - 4 (0 N ? F- 0 )  0 ) ( 0 a 7 1 0 ) i ’151 , , 50 i-I Cl OIL

N ? 1 4 N F- ? a- ,I’1M .~~‘‘Na- u C’j Q )  .-, .Ja L’l a-, ,r, F- O M
• .~~ .F- , ,  . 0) . 0 )  • • • ~. C ’ a . ) ’~~~50N. )Ni 3 0 0 *4.3

,‘) , 1 5 a 0 ) 0 ) 1 1  - - 0 ) P I F’. .0 )0 )10) 0 ) -  ‘ as’) .‘., N C a l  F- 5-’ F- 0)0
• 1 1 . 7 a .,J ’ s  .I.~~~~ 0 ) ( 0 (0 k i 1 1 .~(0 )  0 ) I~I0) • Q 1~~F- (0

Q 0 ) M L i 5 0 a , .) )t”, F - a - ’ . ? 0 ) i” ia.i.’. a-i 0) C’,, 0) i’)~ .. ’~’F -  0) 0 CI
CO 0 ) a - a N 5 0~~~ 5 0 N C u 1 4\ F - a - ,C’j F- \ N L) a’- Q ’ s F - M M  CD 0 (3 ‘10

\ ,i • . . . M  ..‘i - • ‘S • • ,  • • • C ’ J ? E 1 050 Pa I
.i .0 ) 0 ) N 0 )  ..N . ( 0 Qa - I M 0 ) ( 0 ( 0  a s - ? ’~la .  .0 .  • ‘S ‘S ‘S “S 5,’
50~~i 5 0 M ? 1 5 i0) ’.i ’X 0 ) Q .’)~~’ i 5 0 ,”i 0 )  1)1.-C’ . 0 )  ~~0 ) (0  (0 N (0 14
? (0 0 ) ( 1 N i 0 ) 5 0 ’ O P O ’ 5 ’,’S) • F - C % l M 5 0  .C’. a.” s ’~~M 0 ) 5 0 0 )  V — 1 10)• a.’) . sN1 ) M •a- i C’,.0) i • i l N P O  i’S • .Li ’.CL a-. 0) ~ ‘ s- (0 F-
I’) .Fa. - • . •iNa-s • . . V N . . . 1, ‘150~~~~~~~F - L 5 C ’ J  U. (3 1*. . 0) a- _J
50(0 .”Ia,?(0O) C’,. •0 )~~~~~~~. ( 0 0) (0  “PO F- a’a .‘1 0)C,) .0) . I U. IL U. -? L ’ . ø f - 0 ) F - L i”D 0 ? C( ’  . 1 -O F - F -  . N?  . 0 .~~15- 0) ‘S — (3 -a ( 3 0) 0 )> >
.1) • C ’ s i l ,’’~ C 1 . 0)Na’. ’S •N 1 4 (0 \ ”  . . 0) 0 ) U  - - I N F- - . 0 )  U- us

? .?i’, C’s. I.’) .5 0 0 ) N ( 0 1 4 ?a . C ’ s l 1 ) ( 0 N C’~~c . J??  ~ 0) 0) .1”, — ~,‘ (0  ‘S ‘S a-as
• • I’- a 71 .-s . . . 0)~~~~.. I t . 1) l ,) 0 ) P 1 -\~~ 0 ) ’ ’ S 0 )  ‘.‘ — 5 0  N 0) s-

? C ’ , 0) C ’ 5 ’1 C I ? U )  .0 ) ’ t pa - .W ( 0 ( 0 a X ’ N . - .C a. ? i- ,  • ,“,. UI W 1 )0 ) 5 0  1.: • (0 a-. ’S ~3F-
• ‘I .., Li~”..M . 0)I L i 0 ) s -  .~~ - r ’~,I’l I”1’.-” • • ,0 ) - , 0 ) 0 , 0 ,  ? 0)  • I F- a l  s- Ni I

• . . 5 0 1 4  a-a U, L ’ .t !’  s l U t  — ‘X — N L f l.I
L ” J F - a . N ? ( 1 I D ( 0 N 5 0~ . , 5 0 a , N 1)  • 1~~? M 1 ) ( 0 _ s ( 3 a~ U’) .~~i ’ , a -3 .‘4 0 a’a~ -i 0. 3 Li F- I s - -.  o

a .  .~~~1)-a  • • ‘.‘50 • .0)’’~
.’ N ? 0) M 0 ( 3 ( 3  s- l.’)~~-’s I~~~’0 )  ~J I S — I ~~~~~~~~~~~~~~~~~~~~~~~~

• • 0 ) V ’.’0) ‘. . 0)0 )  . 0 ) 0 ) 0 ) 0 )  • • • . LU ’. a-as~~
,j ’-’ Q ” a .(0, .a- ’ .  ~a J C L . F - 0 .0 .’  U.

M 0 ) 0 ) 5 0 M ’- I t ? 5 0 F - 0) 0 ) 0 ) 0 ) ( 0 - ? I tL ) 0 ) Q 0 ) 0 ) I t I t  5 - 0 . * i P Os - F - a . a - , ,as ,50’- 5- N I -3 , .  ,, s - F - 0 ) 0 )
5 0 F - ? a . .7’s C ’ J p - ? F - ( 0 J ’ s p - ? ( 0 0 ) L ) ( 0 F - ( 1 a , ( 0 0) a - F - F -  “ a t  II Ill .— II 0 ) 1 1  F- a’I N 0 . 0  0)

at F- a. as. ‘5’ .i’) 0) as’s 5,’) W as-s as-s ’s a, It N ’? (0 0) 0) CL UI ON’ a .  0 ‘10 IL ON ‘a. C’ 0 ) 0 .  UI I — L~ C’ 0. — (3
C . • • N 0 . . 0  2 C L 0 0 ( 3 C 0 . - .— U - a - - . 1 C L a - ’ a .. - .UF-, ,” -’

‘5’ a s i N N i’ s ’  a- IC~.Ml’ a. C a .N i ? .’) a s - S C u M ?  ‘Iii’s
Sn
3

(0 a.’) F- 0) ’ N
U Q U  1) 50 a-. a’. i-I (‘sl N U a .~-

as’s C~4 Ni ? U) ID Ca- (0 0) (014  SN Ml Ui 50 F- (0 .7)0) as-) Ca) CI U) 50 15- (0 0) 0) a. C. 11? U) .~~ N. 0) ~
‘ (0i- N (1 Ui 50 1’- (0 . 7)0 ) ’

I,”, U) U) U) U) U) U) It’) V’s 50 1,0 50 50 ~0 50 50 ID 50 50 F- F- F- F- F- F- 1.-. F- F’.’ 1’-’ 0) (0 0,) 0) 0) 0) aX’ (0 (0 (0 .7’s 0) .7’s Ga Ga .7, 0’S 0’S 0) 0)

110



V _-a~~~ ,

C’s.

0
0)

C
(3 V

C
a- ‘S

0) 0)
(3 i-s

U, ‘a.
at V0), ‘S

1’ 0)
-~CI

F- ~V -‘ 0.
V (.s ‘S It

0 a’. E L . :
(3 ‘.1 a- I

CJ I —‘
N ‘S ‘S 0, at 0.

‘S P. _ + a.’
o M N F- UIa- F- * ‘S 0. C.

* N - ‘.‘ 0)
o Cs. ‘S — C * at(3 (3 ‘

S.. ‘, 0) CO -i-s — 0. It ‘S
(.4 ’ S  CI 0. ‘ S s - ’ S  0 - 57) 0)
NO F- F- M I’S  U (1’S  ( 0 s - S . .

s- -‘S + > ‘S C’, * N a-i “~~~ “i It’s - \ ‘I as’s V0 .0 )  (0 . as i’S~~~ (1 , * > a - C . F -  I
a — ( 0  .0 F-~~’a3  ‘ S ’ Sa-~ ? 0 ) s - I s - +  0 0) - > V

Ni Q ( 0Z  l a-I F- 5 0 ( 1*  ..~ V + C ’~ I F -  a- O F - F - C D
C I  as-S It N a - J  * * *  .s, , (0’ Ia-- ’SZ ..: a . _  .5, 3
( 3 .  ( 0•. V a - l u  * 4 ( 0  , ‘ a s I s - ’ S  0(3  * 0 ) 0  - Pap-

‘JJ ‘S a - s P a ’ S  s - M + > >( 0 ( 0  - .-.s - ’ 1 ’ ”~ ’? ,). (3 - ‘ S 4 (3 ’ S  ‘S Q ,,j 0)
‘S~~~~ a-s \ .-s M \ F - U~~~~~ - , ‘0) a s ’\  . ‘ S *~~~~ ‘S (Y’s 0) , ’S .-. U 0) - a’,

0’ .-. . ‘S +  ‘ S + 5’~ ‘ S s - 5 - 3 3 ( 0 ( 0 a - 5  , ‘S ,0) a s ’ 4 * F -  ‘ S N N( 0  (0 0 . ’ S .. .’S “ ‘ 7)’ -’ +  (0~~V a - ) * Z F - F - a - ,as-a s- , :a ? ’ . ’ C L a -, (0~~~~~
.. - 50 5 7 ’ s * ( 0 C S jI,’) I s - E U  0 ) L 0 ) ’ S

. F - s - s -,\ i s -’ -~~sJ A,~~~~~~ j , ’ a s - s - ’,, ,j~~~~ I~~F - Z ”~ s- . . a - a ( ’  ‘ IF-  E ’ I C L
14F- a ’- .U. a..’ .-. 0 , .j  F - S n 0 , 0 0 \\ ’ S  ,s, P’ I ” N  L1’ I t — I  as’. + s 3 C J ~~? “.,~~~~5- ‘S(0 1)0)
I! (D ’ -’ t Es -  Z IL C.J I — ‘ a - +  + ‘ S ’ S F -  U. • N - \ .~~~ ’--’ W O,, I a. 1 N ’,

~~u.X - t ’ .S— a-. a- .J .-as J’s a .  •5 0?~~ 0) — a ~ X I— F- a’. 3 Cai N~~ .~ a s - , N N N ’- .  0 ) N a - ” 0 . I s - a .  a - ’  ~~~+ “ ~~~‘,~~~~ 
, ,  L A L ” s ? C L F - I, i s ? s - ’..’Ui

N N F- F - 0 .~~~~~~5— Z 0.Q I 0 . a” ” s -  Q a-. ’ . ’ F -a -~~ I N a -  “ N  ‘ ‘.‘ “ ,J aX ’-’ k it -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

II H SI ,s Cl Z Il 0 . 1 4 C l~~~~aC ? ~~ 0 0 ) U C L l I  0.N a— ’.’ -. I t 0 ,a - F -  I l — I t
II II Ii .JU- II

OO.— ’ ’-’ P -F- F- F- P -’ - ’ U C D V i a- F - F - F - I t 0) U .* .a-’. CP- + + U — C 5 - 0~~~ It (3 0 ) C~~I(0 ( 0’a .(3 0 . 0 . 3 0 .
a- iC.

U) 0 ) 0 )  LI (Si C”) 50 F- 1.-C)) Ni ‘5 M M  1 ‘5’ P1 ‘5’

a-I C~ M ? U) 50 ra. (0.7) (0.-) C’. C I?  lii (0 F’- (0 0’ (0 as-) N Cal ‘5’ U’) 10 1.- 0) 0) (0 —i ~a. Cal ~ ‘ ~
“ 50 ~%. (0 0)0) as’s C. “1’? L~ “a~ I” (0 Ga 0)(0 0 ) ( 0 ( 0 ( 0 0 ) ( 0 ( 0 ( 0 a- Ii’s a. a-) i’s .4 a-) i’s 14 a - ) N N S N S N C 1taJ I N C u C~~C . N i 1 5 , M M ,  N i C a ’. M N i M ? ? ? ? ?’ ? ? ? .~as- 1 4 . 4 . 4 1 4 . 4 . 4 . 4 1 4 . 4 . 4 . 4 . 4 . 4 . 4

111



- ‘--- ---V—- -

Ill

>

0
F- I

Ni It 3
O ? I C
(3 (3

0 -. 1 0)
Pa a- aX’ 50
O • UI

C’ ‘ S F-  3
(0 (3 ‘S ,~~ U- I  F-
0) F - al I’-’(0 ‘S ,.~~i F- J  0
C’,. 1) CD

V , j .  )-‘ _
- C. C O O  O tt. ‘S ‘S ’S
CD . +0 .  1 ! (0 ‘S ’S

I as. L U F -  > 50 V a-a V
I ‘S — ~~~,J 5,1) 0) (0 ‘.‘
I— ‘S . ‘-5 0 0 )  — IS-

- V ‘S * 0) F- 0) .
~~ CD

0) (0 >‘S C O O  (.4 > I
• 0) .0. F -a .  0 , UI 5 — 4

CL (0 C I —  G a F -  ‘1w o .,i
0. .4 5- ’- s - a X  C I A .  I t ”(0 .J * ..~~~~ \ O  0,, ‘S , ‘ s w0) F- 00 .  0) -~~~LJ .j’1 ‘S ‘S 1’ V~- >~~ I F -  ‘5’ 0) . 1 * .  .uI N 5-

0 I- ~~ I t G a ’ S 0 .  V > V 3 ~~ s -I-
F- ‘ CI as.’1Q 0 0) 40 .  W V )  I- 3.

~~ 5-~~~~I U  a- 0 0)  0(3  - . 4 I t  N It CI X
- 

0) 0),- I Ga a-. (3 0) 
3 

UsU
U I  F- )~~A. “,.. ‘ . as-s a-i 0 . F- *  UI + .5. , I ‘-a

‘S 4 ’ S  ~~~~~~~ (3 as-s I 4 I t 0 ._ . a - ’ S~~~ Pa V )V , Pa~~~ ’S (0~~ .NF- ‘S ’ S  ‘S 0 . 4
I I t F- , _ .I,,~~~~) ( 0 (0  ‘ 1- .0 ) ( 0 ( 0 5 0 0 )  N a—. CD F - 0 ) ’ S ’ S  0) 0)

1 4 0 ) 0 ) E 1 —,_.0. .(0 0 ) a - s  I : —  CO~~~~. : I L C J O i . )  ,LIC’IO I C . ,  .-. , , ) .  a-. U) O a s ’ s  10)
- ‘S (0~~~~2i I ’ S ,J i-, as-, i-s F-a - ) as’i i’s a-S as, . J + F -  _ J G a 0 )  . “4?

0) • (0~ ,J ,,,J s- si (’ .)s-  • 5 0 3 ? 0) as-4 ,,. ’ S P a O C O  . • .0)  F- • • l I C 0 ) . I~~~ gj s- .50 50 • ( S M
ILL’) 5 0 ) 0 ) I L X I tV1 L’) • u . ? s - s - 0 ) ( 0 G a y 4’-’ M M M U ’ )  I t w M M M ~~~ ’S 0)~~~ I • 0 ) s )  I’)

s- I ) .. 0 - 0 0 ) —’ L )  0 . 0 .~~~~s - s - s - II s - s - s -  j ,— ’d s-s -  )~ N ‘ ._ W ’ a-.’L) . 1  ‘i N ‘ ,a - )
~~~‘ a ) s - J0 . s - 1 3 . I t U ss -’ - ’ s O ’ 1 0) a -’ E I I L U s( 4 5 5 0 0  a - 0 )~ s . W W G a s - O U ) ’ - .~~~ a-s s- ”aIs-~~ It *4) 1*4 - .-s s - ? +
s - F - C I0 , I s - . - . 5 - s - 5 - C s - p - 5 0 U I  ‘~~~ t I 3 .F - F - ’ S- U F - t — F - ? C f . a - . S i U . s - F - s - F - C s - I 4 .  F- _a NLC’,i-4 ’ a

N CL ‘.0) I 0)~~~~a-. — a’- (3 a—a a-’a Q — ’ .  Sn ii g —,,z G0)a’ -s a— II )~~5J)s- II
U . C L W I L 0 ) Q I L 0 . W a LO S n V~~~j F - F - F - . JX ’C L 0 . 0  ‘ 1 C C L a X C L O a X O O N C L O a . a X W ’ a . Q I t Z W N  0. N
~~~~~0 . 0) ( 0 U — 3 0 . — ( 3 0 . C L 0 ) C L 0 . 0 . 0 ) 3 2 3 O  Z I 1 3 C I 0 . C D 0 O a ” I 0 .— Z~~J Z 0 .~~C M 0 .  ~C

IL ’-. u. a-s

Ni a-I 0 0 ) 0 )  11) 0) 0) .)
‘5 U U C_’ s ?  * U) at’) It) C.) 5 0 5 0

a-I C. t a ?  1) 50 N. 0) Ga (0 as, Ca. Ni? U) 50 F- (0 0) 0) a-I Cl Ni? U) 50 F- 0.7) 0 14 C)) 
~‘. 1 U”) 50 F’. 0)’ Ga 0). as’) N N i ?  11) 50 F-

as. ,as14 14 ,41414 14as-. a s ’ s 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4141414.-aa s I 1 4 1 4 a- .asl .-. 14 ’,as14 a l a s a - I14 ,’S asl a-4 14

112

V 



- - - - - —~~~~~~~~~~~
.
~~ ‘-- ‘ ~~~— - ‘~--sV.—-- 

~~~~

—- —

~~

- - - -- V

~

’

~ -,

C ’;-)
— (II N
C E

~ i~~a
S ‘S Pa N U’t .0) \
s , F - ’  Z Z s - E
1_. IC ‘- U i  s-

‘S uJ I t a X  >0
N a— .5, t— —
— UI- — I t’S

a- ’-.u. U F-I
U J k E  Cl 0

0) ~,,,a- -.1 a-~~a,’) L’s~~.:’ ,jJ l/l Li
0 1 .  > 1,5. N

‘1 f’s ‘ S 3 . , 1( 0  0. (3
Ga X • ‘ Is. C I l’—

Pa > “S • .,,3 f’. Z +
\ \ ‘S0’, ‘S N * ‘ 1’ a&. .5.
‘S ’ S  ‘ S ’ S  ‘. 0” N 0) — . 0 ) . .  ~ I

‘S , IN 0) 4 0 )>  ,,t — I— \ ‘. —a

~~~
Pa - — ‘-a t, * . :~~0.1’; 3’  . s —  0)

5,( -‘ 
V~V ‘S N se “a .“, 1, - a- 0) 0 . s —it .’, —~~~ N ‘1 0) ’1u . I ,U  a~~

.’S ’ I  -“a u’5 ’.~N ( D I  O s -  1) > - ~s, C’ C 0) . a,~) — +
50 I ).~ I ~~ (0 ~~~F - s -  > L’ N Lt — 5 0 1 ,,, ’

Pa’.’  0 ,0 . 0  It 0, ‘ - IA. I
O a-I~~ a-S F - 0 F - O 0 )  I F -’ I t\  .&, •UJ a’ ‘-‘1F- I A .  + C L  I— 0 .UIj’5 it 0 . ’ N Z — ’  - , C . . — ’ S W~~. 0.

C :— : a - ’.~ ‘X Ls.i ’- 0 ) ’  CF-  0.
‘.- Lj 0 U S n u ’ )  0. > U -  > 1~S I’-~~s, u J I t C I  “0

I tO  I L+  CD \ A ~ — 0 ) . 1(~(3’S  (0~~~ ’S (3 + > ‘S E ’ - 0. .0) 1’ - O a t ak U.
Pa s - f  s - - a  Pa M s- Ga CI (0 C’. ~~ 0 ) N NI ‘~ V . N 0 . C F-0~~Ga s - P a  (0 s - +  Ga F - .  0 Ct’s * 0 . — a 0) 0 U , 0  ,., L) ”

V (0 ~~~~ + (0 0 . 0)  4 ’ S ’ S  * s- ’7a ’ - ’ s - ’S  1 0 . 1 5 -u s_ a t  ‘S
0) ~( s -  )(‘. ‘as ‘ ? C’’7a s I t’ I Q  ‘S ,,.0)N 0)\  0)
.7’s u.)~ 0 ‘0) MU’ S G) O C C I a-  at Q 5 7 a’-.N’. F- IL~ - > UI
0’. *3 .  F- * 3. . 4 4  >>  X I . s - >s -  X .,J ’ U ‘S~~~- P. 5’. - ‘ S F-  a-s ‘S ? 3( 5 , 0 )’ I ’ IQ  > - ‘Oa t  .0. 0 F - ’ a~~~ _. i.: I’-’
50 .-,

~~~ 
Q a-s0.  N~~~~us~~~~( 0 s - s - ( 3  I t O  N u s 3 .- ”O (3 X >1 1

I I D  CD + 0  UI “‘i F- a - Ill/S I . a”. .a - N L) ? ..J ’aJ tI. ‘UI ”. s-
N Ga ~~ O ~~ O I s-~~’ ’ S E s - 0 ’ S  I t O  ‘- - ‘ SF- 0. ‘S •~~~~,,p- 5,) lj’) p-~~~ ‘S

s - s -  Pa S.i ‘ .s -  - CA N O — t a l O N  X ( 0  ~~ N s - a -  ‘N N >  a X a t  at F-
U.~~(.55 P1*  N ~~ L C a *  ‘S (0  ‘, ( 0 a * N * *, .  > 0 )  J,, a” .’S~~~ ‘, — •u . u . 0) ’,sl~~ U. I

V’s — a-I • V ) -  N - 0 . Ns - .”a — ’ S ’ S~~. s-- a-, F-’-’0)0’S — ~~ t” t 0 F-  i~~~ t.:
-

~ ~~1’ N~~~ 
, L 5  ~t ’ C a, t s - N \  - s - \  ~~~~~~~~ ‘N

I F -  I t 0 ) C M W U J  .-.N I1Ca1 V ) ’ S 0 ) ’ S N F - s -~~~s- s-~~~(0 1!)CL.~.I t I L U F -  • ‘S ’. V (3 ‘,

~( 0 . P a F- P a 5 03 . ’ a  j a a I ’ S 5 0  C A F- C O N. - .0.~~~~> I L I t  - . G a C >X > I . a Xp ’,N~~,,a-. - ‘a” ’  ‘a ‘a” 0) ’ -
1 a - I l  .4, )~ . F’at 0.~~ ‘ - . .‘ Q Is - U ’ s C A N(0 S n > > > L) 0 s - ’ - ’.~ I F- l a - a -iF- • . 5 — F - I  ~(0Qs-0~~~?.’~~~I NUi + s - ? - 0 .s - 0 s -Q N I I > > a - ~~l 0 : T II t I ( 0 . L ) U .’.’F- .\’-.’X t 4 I C a ( D I t I t  I

F- s - i,f la- I.fl a s ’ 4 F - s - M~~~N.N Lf, a-I U. s - 1J’s F- U’SI’.’ i, It Il ‘ . s - ,~~ a-~~~~It I t I La - ’.~~- i t 3 . a - .’ . 3 I 4 E  V E Z J  \
Sn U i s - Z  li ii ) C s f l s - N  I 0) 1.) I L C I L I t  ~. .~~Z X > C L  -a I,a’a C I i  F - 0 . * 0 . F - F - 0 . 0 . . a J  Sn

Q &t . 0. Q0.  Q . s .N N O I I 0. Nls~~~~0,t~ A.~~s . L s . > X  5. ). CI ) ’ > �> C ’ I L X > O N u . U I O’  O i j . u . 0 0 >s  3.
3’- 0.(D0. U - a~~C a - 3~~C0.  C S n” ' N I t > >’ - > C D > >I t a tU~-~1 • s~~~~~~~0.u ~~‘a. - • a t .~ ,&. .1

14 14 asiC .  as ’sC .  a . C l N i

1 4 C 4”,’?~~’ 5 0 N . X  ~‘e  ? U ) 5 0 N . 0 ) 0’ ( 0 1 4 C i M ? U) 1 0 F- I t ’ 7 a 0 ) 1 4 N P ’, ? U ) 1 0 N . C O 0’ ,  0 ) a s l S N a”)1 U ) k~’ N 0 ) 0 ) a 0 )o ~~ ( 0 (0  ~~, (0 .-) .-’ as’) a-s i-I a-I asi a-I a’S a’) C)) Cl Cl C)) Cl Cl C)) Cal C. C.’ a’) Ni ‘a’ Ni Ni C”) Ni P’s Ni Ni ‘ ? ‘ ? ? l ’ ’ ? ’ ? ’ ? ’ ? ?  ‘5’ IS)
C. C) S’s. C’. (‘4 C)) C)) Cl (as C)) C)) C. Cal (‘4 C’s. C)) C)) Ca. N C)) Cal C)) Cl Cu C)) C)) C)) C. Cat C)) C)) (‘a s C i  Cu C)) (‘4 C)) Cat C)) Cl Cal C)) N sN N C)) C’s. C’S C.

113

V
-

-
V ~~~~~~~~~~~ -



V . - - ~~~~
, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ‘~~~~~~~~~~‘~ ‘“r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~‘r ,, ,”-’., ‘~—-~~~~~~~r~’

F-
- — a-I 0)
asi — X

as-, — 5 0 X Ni
- . 3. ‘ C’ ) .

C’. N I !,‘l. ’S\  “a
U. “5 CD -~ U. ’.,’
• • -. ‘I Us .,3.’ -

~~a, ‘ 1 0) 0 . ’ ’ s Jl U
Ut. “‘a ( D ’uj a’as O a-a
0) ‘S ,j .ss 0

.5. — ~~ ‘ ‘a, C I C I I W  I
N 5 ”\  LL ,1. C I -”  F- O X ,  0

C I .\  LU,  Ifl~~~ Z 0)
1 C I ’  • ‘I a- I

3.0’ tal l— C I’  “
V . ,. ,‘

V~~ £ a -  ,~ ‘. ‘I ’ S  It~~as. CI asi W a D.’ ,,, Li 0) 3.C’ .  3.
- - ,-‘I ,U> 0.’I’a. L,. I  ‘- ‘U-Li Li

C’ Ou l  3 . 1 , . .  1 , II 0)
I X, ‘-. uJ F- I~~l0 )  If,

0) 0) V, CI — 1”, LI’) I U)
‘a, —‘ L”l ,sJ 0 ) 0 . 1  1 .sja— U-

F- U -I,,’, C -a - ’- i tA.  — A .  0.
a, -, , 3 .I  F -0 )~~ F- I F-’ I0,LLa 3.

3. CI 0) C’ 0. 0) U “- 0  0.
~ 3 .’,”) “ 0) ’ I’_ ’ C I a - i t’ Z — I O  I
U. 5. ,t’l - I— as, ‘ 1” 1 1.1

- ~~ Lss L 11.1 0) ~J - .-I ’e’. C’ UJ NW
a-S L’0 .  .,‘ - a F - I  I t A 0 . a -~~~~~.>I,’. ,’-t >

— ‘tO : “ z u .  — •
U. ~~~~~, _ .Z C I I  a s . -  ~ A .>  N

as, Z . t~- C I ’  u_ I -  ,,. ‘ .“ N E~~~~” F -  .(‘-
‘ a  4 1 a - 3  , - t_  I’ a-, ,jJ _ , _ a

3. u, . a - CI L s J Z — u ,
as’, A . ” 0 ) ”  I ~“ s ~ .,I ’ ) U I~ U- >  I>

I l a — — ‘_‘~ _ Uj U 0 ) -  ,~~,s. uJ _j (3 UJ
CC’ -a :V ç I ,s. -a .aJ _. Cu
,5. ’- L I , s ., , , l ,s Cli Z~~t .>I ,”, .“ ,,.0) 4 1 U -V ,  0 ) —  . 4 1 0 )W u . 3 .’,t.

C ’ a - 0 ) ’ 1 3 ._ . ’.” U .  ~~~~~~~~~~~~~~~~~~~ a,”)
0 )0 .  as, 10)

,5. LL 0) ‘II ~~~~~~~ U- I-  .4 1  X, ts4~~~~X,
a. .Lt . J) ,. C I > U;  3.,_’ c I,”) 0, 110
u_~ ’~a —  .1 St. L i 0 ) I tI,, 1 > 0)

- ‘ - UI-  C u _ — a,”) a - ’  0 ) 0 ) U u_ .aZ UI
1, 0 ) t,’5 ,,,,, ’a S S .5~ .5. . 5 - I ’  Is.I

l u_ I ui SL .,, . . ,: a ’ Pa , , ,  a- .CI a-
a’, a” ’ L5. ” . — X X \  — s x l x x i s . o x  0
‘- .- ,1 s - s - ,s.u_ Ii ’l a’l M “ .iI’5’ L) C’lOla ”tEZ

U. ‘a ., ‘,. ~~ Sd ‘&‘ ‘a I~~ ‘.‘ 0 It
~~ r a - F- ,.,CI-a-- -F -  ‘ a - F -  . F - F -  • F-F-
0)
,.X0,0. u,5L 13, ,c,t, ),. .1(5, ,a - 0 . A .F- 0)

- ‘a - 0 0” O C’ \ O O N’  0 ’ ’  1
U, .~~s- U, ‘ • - ‘a, .5. .5. • .5, .5. • u. U, - - .5, . Ut

a’) a’q C u t’)  as, as-I a-I f)) as-I C)) a-
I Cl’ —

‘I it’ ’~. o s.” ’  C O  ( 0 ( 0  0 Cl’V J O
0)- ‘0) (0 ~~- (- ~~- C’ a~ 0) ~~‘ 1,) 0) U,

‘ V ) a s  ‘s~~~~~~
’. t.~ t- 0 . 0 )  0)

L’ 5,’, ~
‘V ‘, 

~‘ 55’S 55’,.’. 1,’ , ‘.~ 50 ~
, ‘C’ 15, ‘a,, 50 C’ 50 u 1- r’. F’ 1”. 5’. I”.

‘ ,“a’\  , . ‘ t ”,l C. ” , ’ ,’, - -, N ’ , ”I N , ’C C ’ .~
C,, ”s. C,’ , \ C l C ’,,Ci Cal s’))

114



~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘- - - ‘-‘---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

.x
00, U

C’ ,1,
It F-

CI I N
A l  -‘a Nif CIa , r ,~~~ U . 2 0 )  a~&5 I,) ‘1
F- Sd 1,1

I’) C’s “.‘,t. .- at _
~Q Li£,- u. ’IZi- I tZ  3. F- F -U I A . ’~’ ,’. -‘It CI CI 0a.

7, Sn uJ ~~~,A . C I  .,‘) I 0) • 1(0
—I I C D C I  . C’J UI “a “ a .

I” .iJ.1 “ I’)
I . Xa- ‘a’ U. Ct%

O .. ‘U, 0 )411  ‘-‘ Cl) u. It ‘.1 3.0)
0, U I - A .  I ’-’ F- l IE  3. ‘-‘ a’)

>10 — I ‘- IX •“a- ,5. ,,, U, - US ~~O W ’ C I  ‘S •~~~~(0F’ ,. , C I  C C C F -  • 0 ) t D .1. a’, ,,. Lt, (0
CA ,,) .— ,,Z0) ~~~~~~~~ as,

> ~~,,J L’) as4 .X ,,. ,,) I a - I  Sd X •
~ , . , l3.> CI UI.-, ~ ~ U.Ira a ~,as’as~~’”~ asj C IL )  ~~a s ’ a s C E  > “ ‘1 .

IC
50 ,.,‘Ul — X  0 , C A . U ,  0, ‘ S ’ a~~~’) as”s
Ca. I—  ..)‘ ‘IU 1 0) 0 0)  • I’S U. -

I— 01,J Is. .u U ’ s O -‘S 50”. O ft’s -I- 3 .0  Cl ‘-‘ . 3 . N O- ’ : 0
IC 0. L ’ )Z )— U a— a’. A . A . C D F-
-~ as. A, -” It ,,2 a— It O L I )  - 1 .“, • I’t.NUt ‘-1 a , I t C I  ~~~ L’s I 0 ) F -  ~ •.ti0 .0)5’-

‘,s . W U~ 0)0.U — .0,  I & a - Z  50
St. I t a - — i t  ,,) • E  C’t a s , C I ’,t, Sd DC ’-” . F- N .~, ”,.5 I t E S n _ . !  A, a • t ~~t,a’I > — • U ’I a i  . 5 0 5 0

— I t  10.> C. .’a CI ,J • C I ” s CI -.0) “‘JJ ’~~iX U ->,,J IU IX.Sn ~ Pa . 0 ( 0 0 ) 0 )
a - A . O a -  ~~Sn~~,’X I >  u. 0 (0 .

S n O 0 , u _ C I L P  ,,. , X 0 F - C ’, F- C I  . 50~ C 0 ) U .  .0).,
I U - 4 1 W  ,0” It • ,,.. IC ... “a •~~, . C l L’) SC,

Sn — E 0 . F - Z F -  ‘s N ” a C I I / t u , W I t  Cl. A . ”’~~~ I - ( 0 C . 0 )  ,J
CI It I 0 . Z ZU .Z I L  0 , I t C J  1 1 0 .>  as-I I • .s. I’,) a0) F- Vj ,
I SD — OO ’-’ I’--’ Z ~~~~~~~~~ l O t  • ‘S a - - a  •L i  • - - >
it — Ii’s 0 . - ‘ ( 5 - a  - E C I ._’ ,,u a’as •~ s . U .  (0Ca~~ - 5,. , . 0) 57’s ,t,as- 0) 3.a—~ - I- u_ C ’ : -  z o o  5 0 - ,, ~~~~l > O \ \
CD 0 ~ ~~I F - C  Z ’C I  ,as .5, II, S d”
— — 3,l- 0 ) _ 0 0  ,,~~~X_ . ”a CI ,J F- 0 ) 0 ) C l C ’ ,C ’ , C I\ & A .  I ‘ ‘ -‘Sn I “a D — C I t , a s A. \“,\  I ,,, Ut 0)1— s. * 4 I — ~~~ 

, ~ (‘it— 1’,a— 5’- 0 3 —  - a-’ Z ”0 ) ’ Iu) ~~C 0 . 1 3 . 0 , C D ,  a’, a,’-
1 CI a s - I t  •as, Z a-. Z~~~Z~~C ”  • ~~ Z U . U . U . L i 3 C D a D  M 0 ) a s  ,I C,~CD ‘-. 0 3. A LI’s~~~(5, Q~~~O . i . L C,V, U’, SDCD ( D 3. ‘~~~~U. ~~u.

0 ~ > — E r-’ III -‘ Ut ’-” -’ , ._U. .tJ ,sJ ’ I I tX I t  C’ T 0 , 1~~’ u, 3,
IX 3. ~ ‘ s C a . X S n U I I  0) Il ’.’) S d I X  i t I t — S -I’- l- *~ .- F- It, .1 • .1
3. CI ~~~~~- ‘>0 t t .a’a 0 0 5> > 0 . I X i t  U J W Z Z Z 0 ) I t ’ tIt 1’- - (0” . • ( 0

I — N M  UU) Z I- Sn I I X I uj I t X( g  0 0 0 . . J’ a I >F -  0 . 1 — — — 0 0 0 0  0) (0 (0
L O X  ‘ S n I X U ’, F-It ,g.a-3. ~~~~F- l/, ” 0,

0 0  0 .1  1 1 W I/I W a ~-

It — U. It ‘.. H• Sn 0 0 0 0 0 0 0 L’s U O  0 0 0 0 00  0 0 0 0 0 0  0

a-S i’, as, .as .4 as’s i-I as-I as’S as’s I’. Ca, C’) (‘a N ft. faJ Cl C. C’) Ni Ni C’) C’, Ni Ni Ni Ni Cl Ni ~ ‘ ~ ~ ‘ I’ ~ ‘ ~ ‘ ~ ‘

115

- - TT ~~~~~~~~~~~~~~~~~~~~~~ 

- “



— 
_~~~ — na-

a.’)

0

CI
CD

‘S

(0 F-

‘CI ‘~~ C’U + C’,. Cit IL’s 57)
0) UI II

- 0. CI ‘CI N- -CI CI 0)
Ca) Sd F- F- a- I- I-
U. 0
(5. 0) 0 CI a- C C
Sd - CD SD CD CD CD

- ala > C’CI ‘ “a -“ 0 “a ‘S
0) \ 0 ( 0  (0 -, “S a’,
It “ I- - ‘, a~ a-

V Iu Ci .J .0) Cl (0 S
‘S 0 .—l U - - - A.’ Sn IC
(0 * 1 1  5.. F- IC — 3. .~a — —

- 4 ,-”~~ CD _. _  0 — — Sd -
s-i aD Ni - - UI > -“+ 0 .  “. ~~~ ‘S ,‘a ,J ,J

- F- I t’~~,,Q” 50~~ 3. l’s 0) LA, C ,‘S3. -~~~~,(0
U,) ,., ‘ ( 0 S d 5 0  . • — 50 “ Cl Z OIC’  ~.‘ O  .‘as W 50
0) 0).- ,> •~~C IC~~ • 3. (N - , a- ,. . ,,

- ‘a ’ S  ‘S “a ,_J \ ,’, a.~ “S d  CD as, 0) • I,u F- ,-I Us t” U - a-’.’)
sI 0 ) F - f r -  F- F- U 0) F-~~~~II> I L  - > 5 5 .  — :t “— Is, 5’) Z ,..~~ l OW  E>~~~Ij . ~~~~~~ a.’ IX  S d ( 5, Sd 0 3 . J C I  ~.- .,. CI CA “ a - 3  ‘a’ “s — CI
A. M i t I t  0) 3 .  I t ) -  ,I I t i t  ~C Z  ~s , Z  as, “‘a~~~ Z a-- ’,, F- - ’ s Z as-s. F-~~,,‘a l, ~. 1,.. 1_ ~ It~ a s 0 . 0 ) 0 ’ -  1 0 —  I CI 0. 0 ) 5  .~.‘-. a’, Ui ~~ p’- ’ )  3 .a - . I

N- ’ C I0.0)~~~ IX .E~~~ IX C ’  0.~~.1 -a S d a-~~~ a 1 S d F - a ’.,I’-i ‘CI 5 0 . ,SdF-i.a -3.3..,,,.S d F -  -.‘- fr~~~
_ —’0)

It. It. • Z . . E . ~~~ Z .  C D S d F -  I I 1 5 0 : 15 ‘a, 50 1 IX”-0 .~~ ; .  ~~) .
0 . 3 .0. 15- .0 5”. .05”. • ( 0  ... I . J 0 I L O S n Ca.s, O I 1 3 . C  O I I J , O W 3 . — 3 . C l ’ ), - , 3 . O l C-, Ls,OUJ a-) U. Q

(0 (0 (0 0) C I ” L i — C I — U ” - ’ a ’ . ’  Z
I —  5.5 51) ‘3.111 WF-

it U. (0 ( 0  (0 (0 0). ,‘s (0
* M’) as-I C)) Ni ~~‘ 000  50 50 15-

.4 (‘~ 5”, ~~‘ I” 50 F- 0.. ~~ . (0.4 Cat Ni ~~‘ 5’) 50 I-’. 1. 0) (0 a-I t Ni ~ It) 50 Ca. 0) 0) 0)- ~ C. Ni asC ~“s 50 F- C’ (ia Cl ,‘s. I” ~~ C’s N ,X 0)
v’)~~

’) ~‘ )55~~’.’) I,’)~~’s5 ’ )5 5 ’ ) 5 0 5 0 5 C .  5 0 5 0 C~~5 0 W 5 0 5 0 F -  F - F - F -  F- F- N F- Ca, F - 0 )  0 ) 0 ) 0 )  A.’I IXI CC 0 ) 0 )0 ) 0 ) 0 ) 0 ) 0 ) 0 )  ~‘, 0 ) 0 )  Ci. ( N ( 0

116



-~ —- , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~‘•~ ‘ ‘ ~ 

V -
~~ -

as’)

C ‘S
a- ‘S

O a’.
0

as, ‘a
I- -‘S ~~C’ C’I ‘I
- 

~~~
I as’I ,X.

• .- +
a’. 0 ),, a0) I-
+ I ‘ 50 ‘ 0)

-‘ > as’, -
‘a’ C’ - —

. 0) C.“a 
‘ ),. 0 (53 0) *SI

_a at _ I as’) 0 I-’ • it *St’s as’s + a, 0 C.) ‘S
as’) 0 ~ * CI ii, (5, “55-

U CD F- F- CI a”
F- 0 > 3, .,I AC

a- I C’ ‘S 0) 0 F-
O ~

‘ — 0) • LI
SD CI 0) 0 Cl’) + 5’) 3. >aD ‘- ‘- It. 50 ~( ‘ S  (0 Sd

\ + (0 a’) F- 0)0 )  4 ’ S . ’ f’a +a-I ‘a ‘a as’, ‘S ‘S ,,,) F- “C I C I a,  a”s.
F- ‘S -. F- ‘a a” as’, 0 0) .j 0)  ~~~~~~~ *C’ . - C’ . - a- • U - ~.It, ’X ’ I t~~~ CI 4
U • ,a.~ 

- 
- ‘ 0) 57) (55 I 0 )~~~ 0 ) ’ . S d F -  ‘S

-5 ‘a- Sd + a 3, “a ~~ - a l L 1 1  X
- U Sd -, a- > - J’s j .  fi) SD .J P 1 O E I” ’ a O O  ~‘S 5, — ‘a > ,J ‘ S al’s . ( 0 0 ) ’ s(N 0.. ~~ . 3 .U ’ a v ’ )~~~ CD ~— — _5 ,’ 4 _ _a., ~ ,,j CJ~~~~ a\,0) t I  Ci’s ‘ a ’ a  .. ,a-. * C a& 4 *

- ‘S . . ‘ - “a . “as CI • as’, 0 , 0) a- ItS II .0 a’S (0 ‘S -‘S ‘S . a,,’ ‘S ‘S • ,“a “a -‘a

~ ~~~~~~~~~~~ C 
~ ~~~~~~U ’-’ - - 5..I~ ‘ - ‘ (0>  .‘, II — a., M 5 0 F - 0 ) — ,  5— ‘a. .V’,, 0 ) 0 ) 0 )  I. ~~~~~~~~~~~~~ 0 ) a S d

S’s a-I l 5,51... ’-’ . 5 0 , a s W L’)5” .555 ’. U 0) a’ , 5 0  • • ~~ a”a~~~~~a-’ a-’ S d ’ a~~~~ 0)5’-CD I — - “a s-as u_ 50.-’ ““ “1> ~‘I a~a 55t. ’-- a s - , M M a’al Il~~~~~ 0) . . .(0’ .’,A.
F - 3 ,~~~~ as” W ( 0  (0F-.’Iata z ID ... i ’ ( 0 0 )~~~~I Z0 )Z l I~~ IX 3. a - a - . S d It I L j  0)
5,C 0” a asl ’D ““50 F - ( 0 ’ .~~C ’ . a . a . \ OW C ’ S d . ’ a~~a, a~~ S d a -. S d a - - a.. 3, “ U .0j. as~ Ut 0 ) A . A . 3 .’ .~~~~0 , ” ” ( 0 0 S n
.1 ’- — I  a- ”’) I’ a-l Z a- l ’.,-I,~~ a - a - F -  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ‘-- a - a - F - I -~~- a - a s a- E t  II f la- ’ I F -  I

I ’) -

(0 (0 ( 0  0), (0 .tI I” 3.~~ 1._a N
Ni ~~~~ (0’ ‘. C’s~ Ni ‘ 5 0 a t  It, ‘ (550 F-C) U) O) a-I a’s ,’) a’, a’) a-, -0 0 a-I s-) as-,

as, .4as’) -’~~~~~~~~~~~~~~~~~~~~~~~~~a, ’,,, a, ,-4 as-I as-, a, ,‘as a’I .‘,as’I .’Ia-)~~’I -g,) -I as’4 a, a4 as-l as’) ,l ,’Ias”s -,-I as-~~
,,

117

L — - 
-
~~~~~~~~~~~~~ k~~~~~~~~~~~~ 1c~~~~ -



_ _ _ _ _ _ _ _ _ _ _  - 1

‘S
as’s
-a

~~~~~~~~~~~~~~~~~~~~ 

C’J S~~~~~

>

~~~~~~~

~~ 
CI ~~ , 

~~~~~~,i-’ 
‘

~~~~~~~~ 
-, 

~~ 
as-. .‘)

~~~(0 ~~~~— ‘-‘s ~ 0~~ 
0 ) ’,~’) a-a - .a- I 0, -’ ’~ a s - S A C ”  IC CI 0 a s ’ ’ -

a’) C )C .  • F- . s . C) C  .57) 0) 3 . F - . 0 . -  ( 0 I S~~~~ Sd 0)- a-. 0) , s . ( 0 I L I  A , .- —
\ • ‘ — U  0) , 0 ) M  • • 0) , ,.EIi0) I ij  ‘1 1 1 0)  al’s It St’s 3. (5, ‘.“~~~~~~‘S’ .  V
Z M.” ’.~~~ — Lt, 11 a s ’ s S d N i  Ni — “ 0 , 0) . , ,’) ‘a I X a - IC’ -‘a I U- a ’ s  ,0 I,~’a 5,’.>

(55 Sd Sd F- .S a 0 ) t 0 )  + (0 1 1+  CD 3. ( 0 . 0  ‘I Q 0 a -~~~3, ‘-s 5.. O ’3J 3. 5fI ’(0 ItJ 5,~~F- C ’ ’ .  as-a a ’ a 0 % \ S d  -‘.CI -a ./, -a Q a - , - :  Ca as.- a’,0~~,II ,, . I~-’ .3 .F -  . S d a - N i F - F -1M 3.,.Sd ItI It ,,’a a-’ Z a - S’) X , J Z a - I ’ - a  , 1  a - a - C l~~ ,p. as ,’ 5  (‘ (‘. A , C’
I .a-~ > — sIX 1 0) a.’) — — — t, I, — — - a-’ ‘. ,‘ F- - — ‘, ,t, , 9 • • a-

a-as Q 3 . I X. - .C I A C I ’a -’ 3 .9 0 ’ !3. -a C ’ C I C sit a’-’ l’ I Ii, s. .’~’C 0 . .  C’. C’, C- C’ u, a,
> C I t~~ • .5.) —~~~~C D 3 2 Z — 3 ’ - F- .-- , , . I L I ” - ’ Z S D . 0 I L I Z s D ” ’-~ 0) ‘-‘0.00 .”)  .0 .0’-’—

as-I C. IL
aF-

5 , — a -
(0 Q .1, 3~ 0 ‘~‘r s  (0 (0 i t ’D  0) ( 0 0
(0 0) 0)  U. 0) 0)  57) (0 a-I C’4 5”. at’ .’ It Is.
as-I +I~~~ 0 a-i a-I ~ I)’) 1.’)U”s 1.’) 0 0 0  (‘S C)) 0 *

5 0 5 0 1’ .  N F - F - F - 5 ’ - N N f - F -( 0 I t 0 .’ 0 . 0 .’0) ’X I t’ (0 0)C i ’Ct, -l- Ci. 57. Cia ~‘ CaSt
a-’ a-~ as’, a-as s-I as’) il as~ as, as, a, as’) as, as~ as-I as-I as ii a s - I a, . ,  as’) as, as’) as-S .4 as-, a,.,,’) as’) a, as, as, asl as-I a-S a-I .4 a, as, .. a, a, .~ a-s a-, as-. a, a”)

113

- --~~~~~~ 
- ~

:-
~~~~~~~~~~~

- -
~~~ -~



— ‘ “ ‘ ~~
_

‘- -~~~~~- .“ a s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~”
_ ‘ —

‘a ‘S
‘S

a-- I
0 -‘S a
3, ‘S —

Ca- Sd

.51 • >
—

F- I
• ‘S

as-I I D E
+ I
— --‘ —a

.1) a- 5”. +
C’ ,‘a’ ‘- • —

Ni 5, a-, a-- ‘s’.
I~’1 ,,-) ~ ‘ + >

0 “. 0 — —
, 0

-D F- “~ Sd 3~ 5-
5- CI > 0

C’ 5- .0 1 a-’ 0
0 — 

~ * CD
CD as’, C,’ 0) 0 ~. 5’)

-_a ‘a aD ‘a. 3, ‘S Cl
— I’,, -‘a -‘a \ 0 0) ‘i
‘a ‘a ‘a ‘a — +

“a ~ , ‘a 511 3. CI
ad Ct. a- a,) )C a.’ t” a- (0’ F-
0 3, Sd 4.) , +
‘3, C O  as’s ~) “S 3, — ‘a vi 0

a - CD ~)~~- (5. 1 a- 0) CD
3. CD a I~ a
CD C I a ”  X U — CD I — - 0) 0) “a

- (0,,’I C D i ”s ,s,. — u,: Z a- - 5,,, ~ Cia + C’
‘S (0 a ’ , ,  “-‘ Fa- .s. - ‘a’ ~ C’ > ‘a .la ,’a 0)

Ca. a, , I j ) ’ a (0 . “ “.I F- I t ’s ,J ‘- C i  ( 0 0 ) 0 )  .0) a-,
• ~

“s \  .“ a,) as, - ‘ a \  • r— —.~~ ,. - ‘ a a 5~~~ . CiI ,, (S’s
5/, , . 3 ,  ., L’a Ij) ~~~. ‘D a’-. . 0  a’) (S’,57 ’ s a-~~( 0 ,
— a’, ~~

, 0”’ C’ — .,“ — — .. ‘ a-S r a-- (0. a- - a-)) ,- + ,t II : I. “a — I
C’ at’ “ .1 Sd 3, V 

~~ a.’ :1 ‘.- ‘ “a .0) > F- L’ 1 ‘a — ‘a “a ‘a ‘a (0. ~,“s a--
L ’ ) > W~~~ U a.’) “a 3 ,  “a V~~~>-a~~ ’ t 0) C i’ s I C . J i  L_ a a l tE , ’ a ’ . I’) CD r’. Ca,” a, W ’ a  IL’s atJ

3, 50 a—~~ , (0 (DI 1 •C.5, ,  CI 5 0 ’- -  , _ a > , . , . .  “'~~‘N aD 3 . C I
~ ‘t’ -(0 C’ a-’ as-. ,-

~~~.. ~.‘.(0 . M ” a C IC I l  - (0”~~~~I”a” ” ”a”  as-~~~~
a, (0 , 0 )

a’) ‘a ‘0 0 — ‘  I ‘S - a  Ca) C’ - a’ s (0. 0) ‘.1 5 as-s ‘a — las sO 50 CI 1.’ ‘a’ 0 a- F- a”' C’ C’ ,.. CI) a-- 5,, a-V a- ~. a-- ‘. a’~ — ~,,I ‘a a- ‘a —a
I 5,’. a - .—~~- ’ ~~~~ F - t  a - I”5(0 M M ” a 0.I- I ~~~~~ “ ‘ a a - C’~~’,C .I~~ a - S d  a - I  a - 3 .C .’~~ 5 - I D0 ) 0 .’~~0)~~ I ’ a C .— 3.C)) a’1 EF-

a- 0) - ‘ 
~ 

,,) 50 ~.‘ a- C~ 3, a. N a- C’ 0) 3. CI — 0) a-- 0) 0) , 0) ‘a ,,, a — a- a- a.
I S L U.aCI C’ a,’ .~IW ~~~ 3. II Q ç - .a. La. 0) I L I U s U . U . C ’ 3 . C I~~~0U . O I DU.C’,,,Q3,0U.~~~~~~0,~~~~ :I 3 .~~~U .0Q%.

)
~~

~ .3 . a D a-. ’,, . s A , 0 - s SD a ’ -~~~~ ‘-‘ — ‘ 3 , A . — — - a,, ’ - ’ C I E CD ’-. L’ ’-’ SD I” )CIEL’ s ” I E I, ,L ”a ”a 0 ’- ’3 .C I3 .L I
as’)

55_a t. ‘0) 0 ~ as, a”) IC (05 (0 (0’ ( 0 ( 0  1.1(00
a-S C’)) ‘- C ’  ~a 55”. It) It) 50 Ca- (0 0 ) 0 )  (0 .-l aN(‘1 C. C’. C. C. C. C. C)) a’)) C. C. C. Ni .1 a’) Ni

, ‘ _ a~~’ N 0 )~~~ C, . l \ 5’ 1C’ I C 5 0 F - 0 ) 0 ) ( 0 v ’ C . u’. C ’ I C 5 0 N~~~(N ( 0 a s ’ a s,\ ’ C’~~’ ’ ,’ C ’ 0 ) (0 . 4a~~ ” - ~~~ L’) 5 0 F -~~ ’ 0 )

‘a .’4~N C . C . a’. C’, C’s. C)) ~ C)) ‘s. (‘to C)5C. (‘.0’)) C . a’aj C. C.n) a’)) C ) J C . C .  C.C. C. “4 ‘N C’tj ’sN “.4 0’, C. ,N C . C . C . O ’ )  “.l C. Cl C. C’sh C. (‘IC’))

119

I,,, - - -, ~~~~~~~ -- ~~~~~~~~~~~~~~~~~~ - -~~



~ 
-“a‘~ ‘~“ - ‘ V .  - V - , -‘

a-’

-a
II

IX
0)

0) X ’  0)
0. > 1”) U, (5.
CD • • C’s CD
-5 > “‘) -J I
3, > S d  3, 3,

. 0 )  •
F- U- I  I- a-

- 0’s NI X  I —
- ‘S .1 IX 0)

_I C’s ,‘I. ‘a , I
.1. 0) * a.’ L I  0) (0

a Ii * .3, a
O a) ‘S a - F -~~’a L’s L’s
2, (5. CI > ‘ . 0 ,0 )  3- (5.
F- I— IX > ‘X C .-) F- F-
I IX F- IX 0) c ,’ . -a -a
0.. 0 9 I 3 . ,”’) 0) 0..
• C.) — 0’ 0 ) 0 ) --’

2. > C.) 0’ ~~(Ca 0) 3, ‘3.
1 3 . -”  * a,, ‘a ’a 0 )  0) .0) 1
5’- 0 5 7 ’ s  ‘ S ’ S ’ S ( 0  + ~~~ .IX F- (0 F-
I a’- . (0 S 0 3 C’  0’. 1 C’ I
0) ,,J 0) >0’ ,”) * “. 57’. • 0) 3,
• 0Q) Ia. ’D I X’ I  * a-’ • • 0

IX I C ’ s 3 . ( O . ’ a - C I  “a I X ’ _ a (O 3. ‘a . ’ S  a- aX
0,. ‘S F - a s~~Z L”) F- X 0 ) a -  • Cl. 0 ) 0 )  ‘3.
_5 5’l O E I a - 0 0’ 3 . 0 ) 5 0  I .F-  CI I
0.. ‘~s. • a a a 0 - ’ a ’ f lL) CI ‘10) ~~~~~~ 3, -.. ‘-‘C I  CD 0)

““s a”) . * C . * * C D  I - ~~~— a - C ’ s — I
C ‘a ‘S ’ S  • ad , ‘a • “a ‘a N .0) ‘a 0) • CI -‘a -‘a “a • a’s ‘1 • C. “a ‘a ‘a
A, ( 0 ( 0 0 N i .~’ .” a .4 . 4 - ’ a  > 0 )  ( 0 . — 3. ( 0 (0  t U ’ ) . 0 ) . 0  ,a. as-l It’s (0
I a i ’ . 5 0 M ” ). s , . . Sd . • s f I  a . ( 0  ‘ t - ’- a’-’ I 0) 5”. as~as a’)~as~,CL _. I 3) (5’ ,
5’- 0 ) 0 ) 0 ) I lA C ’~~’,It”-’- a- ’_a (0’a, .’, 0)0’. , I— 0 ) 57 ’ s  C a t  0 )S d  F- 0 0) 0 0)

.~lW 0) . • . “. L ’ ~,’ a - ’Z a .  a-’ 5~,a - \ • • ‘-‘ JJ z — S  - ‘- ‘ . L ,  lULL, 0) us •a - S
SD — N i N i M  I~ 

I X a
~~

.tI* ( 0 N i I X E  ‘i a - C I  ‘a”s (” )  5”, ‘a 0 ,~~~~~~ —
as-s IX a dS d a d (0 0 . . . 0 ) E . , . 0) ,  C” L ’ 1X >~~ ‘ .3 . 0) IX a - ’ S d  S d 0 ) ( 0 0 ) E Z 0 )  IX U - S d  S d 0 )

IC O a-. ’(0’+ 3. I M W U W 0 . 3 . I XS d I X 3 .  (0Cu’t O - > > W ’X l 3. U U 0) W 3 . ”Ca- ” ‘-‘ ‘-a ‘3. 0. ta. O Ia.~~• a - F - a - - M a - E l I  I I’S  I’ a — I  U U ,. a - Z ’ s t .F- • P — F - C ’ F - a’ICaI 0) , ,sa-5- . a-. F- a - s - - ’~~5’) -‘. a’-, ~~ ‘ a f l C I , 5  I ’-’ Z I ”a > ” - . I X Z Z at’s “‘ “a ll ”-’ 5-’ ._ Z  5)
w o O . a J u) as’) I X 0 . I XO 0 U . .a.> X > . a- tC 0 5”I S a ) > > I X Z a - O  a, 3 - 3 . C I X 0 O C I X C I~~ a-as U- 3 , ’ O I X I sj

• .0 0 ) 0 )’- ’~~~~,0 )CE 0 L I L I
as-S C.

.4 C. Ni C’ 55’) IQ f’s- (0 ( 0 a s~ C)) Ni C’ N) CD Ca. ( 0 0)  O s-I C. Ni C’ 5’) 5’. ( 0 0 )  (0’ as-S C. Ni C’ /) 50 5” 3) 0) 0)~~~ .N Ca’) C’ 55’S 50 Ca. .X’ a1~
I _ a I C s  1.’~ I C L ,  N’) N) W) aD CD CD 5 0 5 0 5 0 5 0 5 0 5 0 5 0  IS. 1 5 - F -  F- ta-  N a”. F-i ).  5’. 0 ) 0 ) 0 ) 0 )0 ) 0 ) 0 )0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ’. 0) ~ ,57 ’ .  0 )57 ’ s
~. (‘4 C. (‘4 (’4 (’4 (i) C’) C’)) C. C,) (‘1 C. C)) C. Cs) C. Cad C. C-)) C. C’s) C. C. C-aJ C. C. C. ( ‘ J C .  C)) C. C)) Cad C. (‘4 C-g C. C. C. C. C. Ca. C. C. Cat (‘4 C’, C. Ni

1 20

- - - V - -- ---- _ -
~~~~



— - --- - - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V’-- ~~~~~~~ V _ _ _ _ _ _ _ _- - -- -~~- - - - -

‘a ‘S
‘S 1”(3 “a. ”.
U- S C a s ’ ~P ’ a LJ) 0 . ’ a  , ‘a ‘a ‘S

‘a “a. E~~~ N. 3.5— ’
* E  ‘ a S d L J ) 5 L  ~~

‘~ *a - ’  P. N ,  ‘a a l 0) I X
I *>  1 l v i  * F- U
A, 0 ) F -  ~~~p a ’ a,, , * (3 5 -
~~ F - a ’ a a d (3  (0 * ,— ‘-. W

0 )OJ )  UI j . 0) W I XZ
SC CO O .  N ’ S C 4  a— 3.5-
Z ,.i Z El a 0) O W ’
~~ 0 ’. a s W — ’Sd  Ni C 01

‘S Z > F - ( 3  ~ ,
3 . ’ a I X  .3. 0 0)  0 U ,
5/,~ f l A , C I X U I~~~N .a, E .or”.

- IX
XU ’)F- aCI U S d 0  ~~~~~~~
— 3 0  C. . ‘a I ’ a  \ ‘a
C * ‘ad 5- * F - *  ‘a aF-

1W .~. * * a ’a~~“ F-U .’ >  S ‘S ,, * ._ * C.~ ’a 0 )
C.IC.al” .I( 0 a-s  5/l U ll’s 0

I s  \ 0 ) t  . C I> C I  S O I l
• U’. • I - S d CO IXasi aX

‘a U-’ a - E  ‘a (0 sa. 0 ) _ s -I .W ” ’
• (3 ( 3 ’ S ’ a  C —

vi )- ‘a U - I
O X O ’ E X U

. 3. a’-.~~~I IX i)’. M O ’ ~~ F-~~~ ’a I—
Ut &a.~ -’ CC 3 . 3 I X U .  I-’ I X U I S O— — ~f I + 3 N i  I

I 0 ) I X ZF - C I  5551 0 , us .0
E C . 0 C D~~ .Z  I as’) Z Z Z ~~J I X I’- ’
I ( 3- 0 ) - ’ .  ,
U) SC I (0~~~ IEI>

0)3. * If’s P a 3 - a s - I * * * , , U ’a
1 — 1*  . SZ I,AJC I )  * 1* 1 . 5 5 1

SCI— * lsi a’&I a a J + W  . 0* 1 *
‘a ‘a E > AZ 3 . a- saL ’a ‘a ‘a b,.’~~uUi ‘IX~~~>~~ Sd

O X . a .X a - - a  F - M X X X 0 )
C’ .1. U- , 5 0 C ’ C D ( 0 W s X .aai

~~~~~~~~~~~~~~ 5/105-
W!J1O St, a’. Z X !! ~~~~~~~~~~~~‘a as, as’s~~ IXUIt. .551 as’s ?’) ,‘a ,$ a-’) ’a S
S d S d S C S d S d 1 I X 3 . U S d  , S d S d S d S d S d’ a  S

F - a -Z a - ’ F - C 3 . S d S d F - N F - F - a - F - F - .

U- Li. • ‘j. LL. s .  a • LI, • L L ’J, U,, ,L, ’,I. A,

‘ 

vi C . M C ’ I C . 4 asl C~~~~~~~~

at. 0 0 0 0  (0 00 0.4 .4 as4. Ias as-4 a-l as-) -~la - M M M N i M M C” S M M M M M N iN i N i M M M f l M M

121



3.
0
‘A’

0 ) 0 )  ‘S

~~ 

a ’- -  0)
0) 0 ) 1

I 
— —  

0 ala— -  0) -s
‘II .aJ ,.J I’sZ 55’ 0 ’ >— a~ ,sj j. 3, 1

I-’ I -. -. SI) “a
U’ , - Io 0 1,”) ‘O ’a  3,

0 F- I
.0 ~~~~ ‘ - 0’ I II. ‘SSC ‘a- U. O ” ~ ‘1 ~ ‘ >  ‘ s \F’. — La. 3. .
a’- ‘ t 3 .  3. ‘a _i 5,’)

0’ ~~~~~~~~~~~ 0) 3,U. (J1~ ’)0) ~~~~~ a - I
al_ Ca ,~~.X~~F- ~ _V ( 0 0 ) 0 )  3. 55’s “.~~~ - --. I ,, X ’ . ’  ~, ~- 0 )  V (05” )
1kW 5’ . ..‘)M

— CC I
Z L a . X V V  L’ Va 1,1 1 ,a-. ra- ’0)3 .0 )  1 ( 0  CI ‘ s F -  0 (0

£ 0) .., ““15’) 0’. N i .  ‘-‘ -“1 ”)”, as a-,
a-’ ~, ~‘ . _. a— i ra-  ,at ‘ r’ .~~~50 * *1 3. ~~~~~~~~~~~~~~~~~~ - a - . , sCW~~~~~,,. ~~~, ,  ‘S ‘S
“1 1 s a . Z~~ - u  I 1— L ’ ’,a.3. ,a .Z ’~~(0 0 )  C. C’- .,J C “ . 0’ V’s 0 I 3. a— .0 50 (0 Sd ad
Va ‘1’1 -~~a ,.. ,“) 3. a- C’. I ,,) ,3 . . -~ (0 -‘E — 1 i ’-’ 3. > .t’- ”~~~ - 5’) 0’s,

a. U. La.. Z ,. .— t . .  ‘.~~~~3,U” ) •~~~“, .~~0)(S
0) 0) C C I V~. Z ’ X I 0)~~ ,1~~~~a ,-l .o ,’,,0) ‘S \ I \ I3. IX ,., t a- ’ ’- 5’- I 0 C ’, a- a-’s - 5’) 1)
I L CI,.,-. Z ’. —I CV..- L1 .-S .,, . 0 ) 0 )  3. Sd

0) U.U. -~~~~ 3. . X _ .\ \  0 ) W C .  ‘S

~ ~~::I ‘- :
~~ ~~~~~~~~~~~~~~~~~~~~~— — a l l  ~~~~~ 551

, •~ z . :  ~~~0 ~‘ l X .~ UtCD — ‘~~~ O ,,s Isa W -‘ U - ‘ s 3 . ,. L~ F- a’. .(A 0 ) 5 5 5 .1 11 1
0 ‘~ ‘a 3 . 3 . 0 -’  3 . 0 ) ’- F -~~~j, 3 , C D (~ ,i II C’0ISCI ’-’ Cas Cs. aas l Z~~~- ’ a ’ a~~

~ ~~~~ 0) I X ’- ’  ~ ‘S _ C I  , ‘ a -  • . a . . . .  ~3. 3. IX OL ’  C, E _  ‘ a-~~~~~I ,’a ( 0 0) 0 )  0 ) 0 ( 0  5’) ’s’ .t) 50 ’s ’ Ifl M~~ S d S d S da d S d
0) U E a x ’!’t t .-.F- I- P- ,-- F- ”-a F-

0) UIs. .t. IO ’—’~~ .0 ,aI )). Z . ’ . ’a 0 ) (0~~~~ I,AF- U I  I O a .AI,a’) I$I u’I- ,  aM QVi P- V’s — > M ’ r  u 3 . 0 . I X  “C-.. -~ IZ’  —0 ) X ’,~~a- y’) 5,’) I —  CU)  I a- IJI Va a”. IV~ .f, V a N
3 . .~, I X V ’ U1 ,0 ’— a- .

~~~ —— a’) E a-. .-.I a- ’-’ ” Z a —
U 5’)

U- 0) C’s U.I • QU L . 0 L, L ) U 0  U S d L ,  LU ‘ .1000 55 0)

a, .4 .4 .4  a’S .1 .1.4 .-I .) I’,) (.4 55) (‘10’)) C. (54 (55 (“ (‘1 Ni MM Ni Ni Cl Ni ( 5 M M  C’ ~ C’~~ C ’ C ’  C’ C’ C’

122 

~~~~~~~~



S ‘S
‘S

IC)

I ~

0 r
~~~~~‘a~~~~~I~~~~~~~~~~~~~~~~~~~ I ! ’ S S d ’ S

a - 4Sd  4 ad C D Z v i  I,) ’~l’S  P as’) .‘S ‘S a-I ‘S ’ S  0 )Z~~. 5- * as’. 0) a- * as-a 01
N C . Q -~ C. I X *  S d Q a - 4  C)) * C’ .4 * 1 5 — 0  . 4 5 - a X  a d a - a X  ~~~~~~~~~ S d 0F-
‘SV ’ s O I”. ’0 U’s ‘ S E 3 .  ~~~~~~~ ‘ad ad O ’ S  ad - a X E  . 0 0 0 3 . U I E  . 0 C’ 0 3 ._ * 0 )
. ) a M” ’ S”, 0 ) ’ + E  Z Q 3 .~~~~~~QM 03 .  

~~~~~~~~ 
‘S~~~~Sd ‘ S a s a , a , Z0 ) a d  ‘S a-4 a-I aslla - l ’ S S d

I “ ) W a -  a X s - S E Q  ‘l Sd ?4 1 Z a s I ’ s’ ’.-s E .g. C .z U) a s l N a d \ I A , U )  C I ” a a d N  I s a - s ail V

C .~ ala~~~” I X 0 )  E N I  — N N I  I X\  ‘ “ . 1  , Sd ~~ a-~~3.~~,’ 3 . l_~ (0 5. 4  3 .’  S dI X
0 +’ .’ ‘.~ 3. 3 . 5 -  3. 3.3. ~~ 3. 3 .3 .’S  0 C~~~ ’a ‘.-t E l l~~~~~ ad t

— ‘ . ‘ S I ’ S ”a ala LO ad S d E E ( .J S d E I E IO S d E I E E C O  ZU1 Sd 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-l ~ . . 3 ,  5! . a D 5 - 5 0 F - F - r ’ W F - r ’ 3 . a - F - W a - F -  ‘a - a - a d 00 0 I X a-’a — ’ a  III -‘ ( I  II ‘ s — F - I l  ~. II l u

‘ a I,. ,’ S I .-’a P -A , CS d I  Ill I I I X I l l 1 5  I l A , Z t I  Ii 11 3. 11 1: I I E C . 1 Z i I X -’ S  ~~~‘ S () 0 ) ’a
~~ 5~~~ “-“ 0 10)

55 0 - ’ S ’ S ’ S a - ’ S ’ S O . ’ A a - ’ S ’ S E ’ S ’ S ’ S a d U J a ’ ’ S I 0 a - . 4 C’.W a ’ a M E C ’ a - . 4 ) C D U I  lI~~ ’‘ . , V Sd~~~ Sd ’ 0 ) S d 3 . I 1 F - 5 5 40’~~C J ~~~~ It C’ L) U) t l 5 0 S 5 - 0 .’M’s ’ I C ) t I X a t 0 ) S d . 4 l 5a-4 5’) 0,5 t, a s ’ s S d a s SIt a-4 .) ‘ N
13. 3 . S d S d  3 .S d 3 . S d S d  3 . S d 3 . S d S d  ‘ . ‘ a d S d C Q S 3 . S d  S d 3 . S d ’ . 0 ,~ 3 .Sd  S d3 .a . ’ a dI

V ’ s SC I la II’S a”~ U- a- 1 CS 1 3. 3. 0 1 3. 1 3. 3. Cs 1 3. 1 3. 3. II. 3. 3. 3. 1 0 1 3. .a. 3. 1 3. 3. 0 1 3. I&, 3. 1 3. 3. F- a’—
a-~~~~~~~~~~ F - E E Z 5 - E F - E E Z 5 —E 5..EE~~~ E 1 X 0) Q P ’ E a~~I5-  Et ~~~ r-Z~~~ 1 F -E Ea X C F -

V 
(_) 5)50, 0 4.) .,‘ (3 (3

.$ C. Ca ) ~~ V’s 5 0 5 - 0  0) ( 0 0 ’ .  Ni C’ IC’ ‘0, F- ( 0 0 ) 0 . 4  C’) MC’  ( 1 5 0 5- 0 0 ’ s  0 s-s (54 Ni C’ ( 1 5 0 5 -  ( 0 5 7 5 0 . 4  C-)) MC’  5 ) 5 0 1 5 ’ .
55’S U’s 5”. U’s 5) 5’) a)’) 5) 50 S~. 50 50551 551 50551 50 aD 15- I”. I’— t’. ra. 5- 15s. 5- 1 5’ .  Ca. (0 (0 0) 0 0 ( 0  (0 0) 00  Os C’s 0) C’s C’s C’s 0) aT’s .4

123



.t) asi C’s 1 3 .  ,~) .4 Ni 0) as-s 50~~ 5- 3. a.’a as’s 0U~~ I C” )
* .4 - 1  - * (‘as Z * C .,  -“ . O’E - 4 M W  - N i .

0 ( 0 ’S  ad sA F-  0 3~~ ad ada - -  0 3 .F -  0 ( 0”  S d a X a X  a- adF-
I 0 ( 0 0 3 .  4 0 )  I ( 0 C~~O 3 .  as’s ad I C I 0 C a 0 3 . a X E  _~ 0 ‘I

,‘l a s ’ s , E C ’ S a d  . . s Ca. asi E Sd,’s C 5 1 a s 4 1  . Ni 3 . ’ S S d  .-, C’. ’ s - I E O a d  a-I
F - \ a d \  I 0) as-S ’J5 F - N a . ’N I > V l\ a d\  I ’ S  E N i S C  F - \” - \ I (3111 ‘ S N  I ”
_ 3 . 3 . 3 . 3 .a a d0 ) ’a _ . 3 . 3 . 3 . 3 . F- . Is 3 . 3 . 3 . 3 . M’  0’. ‘a W - . ” C ’ a  - a 3 . 3 . 3 . 3 .  ( 0’  5 0 3 . 3 . 1 5’ .  ‘a

1111300)  .1 1 E 1~~~ 0 ) E EZ E S d + C .  + F -C C  . EE E IW C  S d E E S d  + +
‘ 3 . a - I . —I— Z ’ . ’ S 3 . a - I a -F - U S d a - I I —. — C’  5 ‘ 0 ) 0 ) 0  Z . - ’ a 3 . p — I a - e —~~~ a d ’ a~~~~ a - F-~~~ 0 ) G ’ s ’ a 0 ) ’ a

SI I I, I, C 5—’ aX a- Il I II I! 15 C l’— I, I, 5: 0) II 3 .0)  5 Ii I: ~ C - a- SI E .5 - ‘s ’s II 0)1 ’— II I, at 57. 575 II II II
‘ S a - ’ S  ‘S~~~U ) E Z ’ S a - ’ S  ‘ S ’ S l Z ’ S  ‘ S ’ S a X ’ S  I I’~.P’a P. U. I ’ S a - ’ S  ‘S ’S~~~ Z ’ S a X ’ S ’ S  0) 0 ) ’S ’S~~5-0 ) ( 0 , - 0’ W I : a s ’ ) 0 ) C a t a - M C ’ ) a - C D a - E 0 0 ( 0 ’ S C a. M C ’ O — I~~~~~O 0 ) C a 5 - 0 a - , 0 )C .E N iC ’  -
a-4 ad ,4 ,5 a-i (a. 3 ;l C,)SdC ’ 1aI C54 C a J > 5 ’ s~~ a) ,I 0’d Caa S d C . C ’ a s 3 . M M I ’ a ’a .— LU II C’,.a d ( ’ JII I M M I X 1 5 Ma d M N i a d G ’ s C ’ s M M M

(0 (0 0
U U C. ( 3M U C’

.4 (~. 5”) 1 5 ) 5 0 1 5 -0 0) 0.4 C-a) Ni C’ ( 1 5 0 5-  0) 0 )0 . 4  C. Ni C’ 5) 50  IS. 0) 0’, ~ .4 C. Ni C’ 55’) 5 0 1 ’- 0) 05 0 . 4  Cat Cal C’ 5 ) 5 0 5 - 0) 0 )
0) ( 0 ( 0 ( 0 0 0( 0 0  (0 .4 ,4 .-I a-l as-S . 4 . 4, 4 .5  as’) C. (55 C. C)) C)) C. C~ Cal (a) (at Ni Ni Ni Ni Ni Ni Ni Ni Ni Ni C’ C’ C’ C’ C’ C’ C’ C’ C’ C’ U)
asi ,4 ,4 ,4 .5 as4 .4 as4 a s - 4 . 4 . 4 , 4 . 4a ss - 4 W , 4,I .4 ’,l asl ,l,4,4,4,l,4 ,4aslas ,l q asl ,5 .S as4 -$ a s l , 4 a s as-i .4a- 4 a s 4 ,4 as4 . ’ ) a s a s

124

— ‘- ‘  ~~~~~~~~~~~~~~~~~~~~~~~~ 
- — ‘ -



—

~~~~~~~

--

~~

F’
S0
Ni

§
3. 0) 0 ) 0 )
I S d a Sd

C.
U. a’s .— .M

‘S • ‘S al. as-s .as , s-a
575 a-. ’S

.50  • “vi M ‘asC ’ • .-a , -a-4
• (0 11 5’ ~~MF’ , Pa , 3.3. 3 . .

‘s-S -al -a-S al .1 •C 0 C. . 0 )  .‘s-am~~ I S Pa • ,‘ %- C.’.4 .4 .‘s-S C
~~~~~ I ‘S I ‘S ).( ‘S  3 . 5 1 . .—. C”i ’ ,
(0 5 ‘S (0 * ‘S ad )) S d 3 . ’ S  a , a M
O F-  II SO ~~~~— 5 0). ‘S A M  C . 0)  ‘s-S L’) ’s’S(0 0)  ‘S Ni ( 0 0)  “ Ni ( 1 ( 0 U)~~ V~ ” M .-. U- -’ U)

Ii (1 , II 1’. , 1 5- M 3 .  •~) 3 .”.’ ( 0 a d ( 0 U-
+3 .  Ni 3. + Ni 3. + “E  a d a d 3 .  . C a a  • ‘-‘
“1 ~~ ~~~‘S ‘S ~ 1” is O . .  • 3 . E  C.
5 - a -  3. 4 - i s  01’- 3. 4 ’ S  O F- I — a-I s — I  • .-s ’s-S~~a d0 )  I * 5.0 sF0) 1 *0  asi C ’.i.C 0 ) S d ’ S  ,1 • ‘s-40) 0) as O M ~~ O . ‘— a O  L)C.,s)a’~

~~~

‘S ‘S3 .  ,
~~ ‘S ‘S 3. ,~~~~ 0) C, ’s 5 f , ’S • U ) ’ S M  a-.

- . 1 (03 .  , 103.  0) - ‘C’ ”  ‘-~~? a d  ~~~~~~~~(0 •F -a s iI (0 0I-” asi E Pa M0)  C. X C X . 4
ad - . 0) 5’S . ’  Si - V 0 ) 5 ’ S d~~~~~~~~ (0 A  • M  ‘S .~~~~ C’ .C ’ 0 )
O F-  F - S i’at ld) (0 5-’ F - a d \ 5 . f 5 Z a d ’ s - Q v i a d  (0 . 4  • • a s 4  •

C’s a - s 5  . F - ’ S (0 s-Il’ ~s a - ’ S 0 ) ” 5 —  . 0 1 ’ s  3. ~1:! ’S .1 a-)
Os ~~ . +  .115.0) ~~ .+  , Z ( 0 C~~IZ ~~~ N i 3 . I ( 0 M 3 . 5-  IMI~~O s O s )~ 0 3 .’  3. s-s~~~~a’. q 3 .s  3 .” a d’ V’) ’-I la. ... 0 a - . M W  a-, ..I M

5 5 5 5 0  ‘ I N~~~~II 55 E U  S O I l  II , M ’ S ’ Sa s ’ s MPa~~~ ad ’s-l ad .
‘S ’ S  I4~~~~5 - ’ S 5 - ’ S  P. ‘ S Z Pa r3 .P aQ S i 3 . 0 )  5’3 . 3 .  I F- C F - a - a s

55 0 ) 5) 0) ’G  O~~ ~ 0 5- O0~~~ 0 ) 0 0 ) . - . W a d M 0 L a aa d Z . — . aX C . 0) 0)
M Ma-~~~ 3 . a d # l S i (~I (51I 1 - 3 .S iM S i MZ M  M S d 5 - ’ 3 . 5 ’ F - F - 3 .  • F -~~~ E . 4  ~
~~~~~~ 1)1 ~~ 5’ .  ‘..‘a’~~~ 

Si S i l l  ~~C” -‘$ 13. a ” E C a Z F - a X ’ - ’  X Cs

,4N as’) .”. . 4 , 4 5-

5-) (3~~~~~

.5 4 , 4 , 4 1 1 , 4 , 4 v 4 5 1’ I , 4 a s’ )s - S a s ’ ) , 4 a s ’ ,,s asl ,4 ,l as-I asl ,4

125



~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~--- -~~~ - - - 

1

U.0
LI

~~ Iflx
Z I — -
5-S I

o
Co 0~~~~~ Ni ( 0 (0

15’.. 1 • 5) 5)
(a. I as’s as’s

VSo 0) 00
0) i- .C. •\  a- a-
C C ,&,
0) .1,0)’- — - 0(3
as-i >0 0  a M

Ut _.! > 1 5’.. ‘S ’S
C C .  0). (0

a- 0) Cat C’0 Ia -U t
— 3. 0) X -”a 3 0 0) as, ’as

I~~~~C Cl.’) F- p. F-
— - C ’  -5, -a.
aI ’a. 0 0 — C C I

I 1/1 .-a 0 0 (3 .11
Ut 0) 0) Pa a-$ (0 4 - P a ’ Sa- a-~~~ I— C . .  ‘S ‘S~~~~~~> ~~~~~~~~~ V

a- ~~~~~~ ~~~~‘~~~ -‘~~~~~0 Q , 0 a X  0 5 0( 0 0  - ‘ as’s Z Vl ,,,J V
U. 1 \ad0 I’-  ,&, F- I — C U  ~~ ( 0 0) 0 0

I a~. UCla. C .> a s - .l 0 p,,j~~~~ I .. ,,.‘ )+  - ‘S ’ S
)‘ U a- 3.~~~~~S d( 3  . (0 ‘ ( a a * * ’ S  + + - -‘. ‘S ”O >

)‘ X C V I  ‘ . i3 .>  . “ ‘S ’ S ’ S (0 P a  a D A  • ‘ S ’ S M G ’ s  ‘ S ’ S a.’ ) 0 ) a ! I 0C
4 F- C  0 a,.’N i~~ (0 (0~~~ O W C ’  •~~ ‘a 3 .a-s ’s’s .57’. ( 0 ( 0  . -
X 1(3(55. ~~ ~~‘s ’ s5. ”s . VI • ad a . 3 . .  - . C’..- s- -

. aI~~~ a- Z Z C ’ .,I— 0 5 0 5 0 5 a ’ 53. “as 3 .  ‘. > 3 . 3 .S da - ,s ) ) )\ ._ a ,_. F-~~— 3 . Z 1  N 0* 9  • . a d~~ 55s , S dU .  I S a -  _ J a dS d > ,. ‘~~N Q  - -
0 F- CF -U)  -.~~ Ni M N i M 3 .>~~ 3 . > ’ s  “a 3 . >) - J N i ’ a  >,) - 0 , )~~> -
0 0) 0)1/10) Z U l U-a  ‘ . - S i S d a d  .J~~. l~~ ,s 0)SF- 0 J ,j 3 .  J : > 0 ) . F - C , C F - ) C
0) 0 0 ) ” a X  00 )0  j .U a U . U - 0 3 . —  ~T ’ 3 .  1 0 0) S d 3 . 3 . C S a )A S d S i S da’$ .0)C

0) ~~~~~~ E~~a. U . 0  5 - a - a -a - . 4 C 5- 3 . M Q 5 - a - ,3.,, Ut a’s CL- a, 5- N i  ., 55 S i a d~~~~~~~(30  E E. ’ s ’ -  , i”S a-I a d 1 5 5  Sd 50, S S a d a - a ’ - ’ ’ ,: 1 5 0  a d X > p - a d a d a . -’ad
SC ~~ ‘- .Z0 0)~~~~Z 0 ) Q a . CU a .~~~~I~~U.> 0 ) : X > O ~ 0 > C C C , a ..a. .a. 5a.

- 5 - M a - U S A.-’- all a’. -” ~~ U C”$ C
F-

‘sX ta’) l,fl 0 —. F- 5-~~

0 ( 3 ( 3 ( 3 ( 3  0(3  U

vi .5 as-a a-, s a a s S , s , l.5as C. C-as) C. C. (54 ~~ C. C. C. C. Ni Ni Ni Ni Ni Ni Ni Ni Ni Ni C’ C’ C’ C’ C’ C’ C’ C’ C’ C’

126

— 
~~~~~~~~~~~~~~~~~~~~~~ 

__________________



V ~~~~ ‘V, ’ V 
~~~~~~~~~~~~ 

— ~~ V~ V~ V-V V~V’~VV_ V 
~~~~~~~~~~~~~~~~~~~ 

__-V_V~ —

‘S
\
\

*
*

£ ‘ ‘a

F- a(a IS. C’.
~( ‘a
”
.

a ’ ~ xV X ( 0 F -
VI 0.as a’s a
> . 1 ’

0
“ ‘a  XC ’ .
C. ~ 5 0 ’ a
I X .

F- C a X ’ s ’ a X ‘S
.~. .0)1’- C’s

aX C ’ a ,
V
) .  V

0 • S d 5 C ’ ’s’. ’ Is)
-“a D . C . I O  ~L.

‘S 0) E I ’ .’S ’ S .
I-’- (0 U. ’ ~~.‘ ‘ a X

as,
— . X D . ’a

‘s-a
a,)) 5 Z . ’ a F - ”C
I Ni
.1) (0 (0 (0 • 0 0 ’a *X a - ,  C. Ni C’ “a

0,1 as-I a-I ,~ Ni V I I  1 ( 0 4 .
— Si \ ‘ a  ‘a y j f ’ a
S d Ø  0 0 0

V a- i~ a- a— Ni , ad X X a * ‘a
ad

00  ‘0) 0 0 • 0 Z . . 5 - 4X
.0 0 (3 0 a- a- . ‘ ‘  . 4 0’ ) )

‘S ‘S 0
A ,,’ > p. F- ‘S C X > I ~~’.e l.) Sd

0 3 0 (1’S ‘ S ’ S ’ S  C’ ‘a I ’  (055)
‘a ‘. - C ‘a — ‘a ‘a Pa’ S S S S ‘a ‘a * a (0 ‘S (0 (0 (0 ,, . ‘a a a-S U-

V 0 X >  ~~ — O  . ‘Oa- OX  . 0>  X > a - 3 . C ’  S C M C . a - ,  (0 X •~~C a a
‘ s ’, ‘a (0.. - ‘ O W ’  ‘a ‘a •~) ) ‘ a  • ‘a  ‘a ‘a S i 0 )  ‘-~ 0 ’s0 ) 57 t

., a,’S .I , , ,) .‘sj I~~~~~. l ’ s II b ) Z l I II (1 . , , U H 5 5 ’l I S II U )’ . . . . .  as-i ‘05- .57’ .
“a .‘s - - . a, X I ‘S ~j  , A Pa ‘s , is ‘S as’. ‘S ‘S ~~ P. Pa ‘S ,J Ni - - Ni Ni Ni ‘ad X ad ad ‘a ad Sd

X X >  C .X  X X F -  > ) X  X X >  X) - l - -3 .a d  ~~ S i S i a d Za- a - F - O p - a -
C 0 0 00 > 3 0 0 0 0 0 A . , , 00 0 0 C 0 0 0 0 0 U) a s  . Iaa W la.~~~C * 0 0’  00

a- — a - S d Cs p . . a’ .... F- .-. pa’ .-s p. a’, .’-. 1a 1 — l 3 .F - a - 5 - 0 ) E * L E  .11
‘S S i ’.’ S d S i  S i a d ad S i S i S i a - P a ’ 3 . a d.as I - .a - a X 4~~~~~~3.~~~~~ ‘a
> Q > >Q , . a d > 0 U - > > O U- > > O U - > > O > > >  ‘ X I I ta.~~~~~~,X ’ saaC ’ a  00 0 30
Ni (0 )N i”Q’- .  . N i 0— N iN i 0~~~ N i N i 0. - . N iN i 0. -’s N i N i 0) 3 3 . a’ .3 a 3 0 ) . a .  .U. I,). a la- U. Us

a’S as-s a-I a-
‘ £ 1/ la-

0). a.) (0 (0 (0 (0 C- (0 0 )(0 0) a-s C. Ni C’ 1’) 0), s - 4 ,”a “S T
.4 asl a-s a-as q-a as’. as’. 0 5 0)  0505

~~ 
~
‘ 

~~ ~~ ~2 

-

~~ ~~ ~~

127 

- -~~~~~~~~-~~~~~ _~r~.- . 



‘ -‘“--a--- -‘a ----, ’w~~~~~~-~~~ 
- -  - - - --- -~~~~..,- “-— -

- V

(0 5-)
0 11

I 
-
‘

~~U ’  — F- I s l . .  /5 > 5,)
0) 0’. — — . - .  0 0 V

F- F- ~
U. I,, ’~~~Q I w O  •~~~~~‘-‘ 0 0 >
43 0) 0 ) 0 )  M C I  ‘ S . .  (3 43 .a. ‘a,

F - 0 ) 0 )  F ’ .  I C-là C.~~~ C’ —‘
IA 0) Oal  ,4 ’C F’ ‘S — as-S 0
IA V 0  0) a- ,~~ a .  ad .‘ - - 43 S d>  a,

WIU 
~~~~~~~~~~~~ Is ~ S

~~~~~~~~~~~~~~~~~~~
~~~~~~ ~~Z F ’ I~~~ Z 0 ) 0 5 5C)) ~~~~ I— ~ )fl~~5 o~~0) — .‘Ui . \ 0 N i W  0 * 4 *  3. ))$ 3.~~~ 0U.  a-4 3 0) ‘ - “a 0~~~0+

~ ~~~~~~~~ ZU)~~~a~ 0)tA~~~~~W ~~~~~~~~~~~~~~~~~~~~~ 
~~~~~

lad L A I C IQ O  00).-.~~~C. — I I  Ul .a.’ . D + a d  ~~~~ 0a d

(3U5fl I-, U~~~~~ ~

O(35- i (/QQ UUU (3(3 Mu (1

.40)I’1 C’(1 S O 5- 0 ) J ’s0) a s a s 0 ) M C ’  5’ 5 0 5 - 0 )  0 5 ( 0’ . I N M*  5 - 2 0 ) , 4 C . t ” S C ’ 5 ) 5 0 F ’.X 575 (0 as-4 C ’ , M C’ l f ) 5 0 5- 0 ’~’

128



-~~ , . . ,  , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ?‘a- - - -‘rrv ~~.rr-.~ .,..ww ~as~~~~wv

‘S

0)

CT ,

0)

.55.

-‘ 0
1’.

— 3
F-

at r~- r ~ 0 C’. V
O C- C- 0) ‘I CI

‘ s — a -  0) V
o - -n Pa
0) C’ C’s -~~Sd 4 3 4 3  - ‘.55’

V aX’ “as a-
‘ S ’ S  - - l ’ s

0 P a P a’ S  .‘si 4, -
- ‘S ’s-4 aM 43 43

‘S Pa - - 43
575 IA’s -~ C.’ O C’., C’))

- ,... “ U s Ut ,j. ,IJ C’,0) Us -
> — ~~ ‘-‘ Sd (‘a. p-’

0 0

~

, 01 aM ‘ — — Sd ‘a: ‘.V
5- I’) LU Pa ~~ “ S d ’ . 0 .’ S  .0 .3  55’)

( laO 0) -‘a ‘S It - ‘l -” 0 a - C a F -~~ a.’) (0 ,“. ‘a-,
0 .‘sI — as ‘S p— a X . 0 0  ~~~~ 0) 5,’) .’) 50 Sa) C.
C O  - _t a-. ‘s-I ’S 0 ) 0 0) ’ 0  •‘IO aIO at

• .-. C. aI~~) 0 )~~~ F-_ .  43 . 4 3  - C O  3 0 C’‘al F- 5-fl a X  0 0 . . ~~~‘S ‘S ‘S a- F- F- F- a-
as-. 0 • I .-. a-. I — 0) n . -

~~ C’ ‘. - ‘a -‘a -0 0’S (3 ad a da - I  > E U - s  4 3 0 ) 0 ) a ’ S C -’. (0  00  CI 0 C’.— — at CX  X~~~ La’, a j ’ ) ’ s - ’ s  aX. kO”~~- i P a C a t  4 3 ( 3  (0) (0) ‘-0)
N i . ’ S a d  0) ~‘) ~ ) S d  .“..0 ) C 5 5  ‘Se’ - -

Ma t  0) 0 Ca\ Z - C C.U ’ ) L s C - I U  ‘S F’  ‘S Pa - “a
a, - ” Q . ( 0—  U L’s ’S C’ai .-. A, - . I C C  0C, as~5 0 I V ’ . ( 3  ( 0 ’ s~4 Cat Ni C’,S t,’. L a , 0 C’ III 3 0 0’aa X IS I L a ’a X  . 155 0) - - - -a-S . - .Z ( 3  5750) 0))’ * ,J ø’. a d a s a a ’ ) Z a d . ) U t a , U t . a s U t a,55. OW  C’~~ (0 U .  0)1W (0

If) — I  . O OUa ’ s - 1 S d 5 7 ’ .Sd I l ’ s - i  a - ’ ’ s 0 ) V aUs J. 1/. ’.s _ .aM, . . al. O ”. ,5, 0) C’,~~. (Sa l (‘.0) C’..
-‘~~~ 0 ) a - , - - + ’ s / 5a,1/l ’ s - , X 4 a - 4  + C a 1 F - I - — ’s-a~~~ F- a— - V

0 ( 0 S iP ’ sSd 0)V +~~~~> I t J l I ( 0  C ’ a - a , I ta d ( ’, ’S’ C, a. ’-. ’-. 0) 0)  00 )  0 0) 0 ’ .  C ’ Z M  0
.-s p— C ’ S i S d a dOl.-. 0) a - - . 0 ) a d C . a - ..-. Ni a-. ‘s a d ’ . ,  -~ Si ’U ’a ’- 5,5., ’. ‘— F- S d ’ d~~~ p — S d 4 3  a - a d~~ a-’ ’.. (0 F-N I, SI , IS C IS II 0)- II II ‘a.’ 3 . ’ s - 4  (a) F- 4— 0) II — (0 — ‘s-S a-’ Cl. — ‘al
(A Q L) Q U. la. U- U . ) , 4 C . C . E I : I > O a , C . U . U  .55. a - ’ . l l ., .’OU~ ’U. ’.a, :. , Oj, S S ’ :. O tt. S ’ ,l a . , a - . .  -

W ’-’O a-~~~ .5 ) ’ X > X X ~~~ — — C X L 5 5 , - - — — — I - - — —
as, C I .5 as,

U U

5 0 0 ( 0  N) 55’ 0)1 55)
as-’ .40)  0 C M  (3 55’) 50 50

• a-S

129

.—
- - - _ _ _- ~~~~~~ _aL’~~



-- - ~~~~~~~~~~~~~~~~~~ —— -- - ‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~V -

di 
V

a-
It
C
LU

a-
U.
~ I”

C’—, C’.,
‘S ‘Ut 0

.5, ‘S > 3 1-’
.51 5-

C’Za- _ “.0 C
C . .  C

Ps
r ,~Ja- . I/I _,a_ V_.

C , 5 1ad — - -‘a
C. “a CT,

a-’ (0 La. ‘:.‘ l~) 0)
Z a, 0)
— . 1’-. -Is.’ 0 1 .0) .‘. .—~~3 C’l I—

0 ) 0 0 )  0) ‘i S d, , 5,’~~ ”,, ‘S
W a - a d  5.) Ut C. a— C’.i C’. -C I/’S .‘) (0 a.’) 5- 5- Q,’ aX I -

. J O  5- (0 (0 CM Ui 0 0 0’ S I t  ‘S +C ia. ,-‘ . ...S a- a”IO Ni ‘S
55,a > ad 3 0). 0 3 — Pa ’.), S d5- )  ,, -n
> .al I F- a- a- I’- 5 - .  C’ F- ca p- C — C’)(3 ‘, 57’.
— II 0 0 0 0 .X ‘S IX ,), — 0) a-

‘ i’S (0) (0) 43 (3 p . 0 )  a-, ‘S 0) 5- (0 0) 0)
F - I a - C  ~~~~‘S a- C-fl • It - > SS’, - ” .-4~~~ 2 0 7’. a-.

‘S ‘S ‘S ‘S ‘~‘5.0)~~~ Ia’S .— ‘ a  > o ’ a  I — ~ S —  4.) 0) 0)
C • (0 a-S (‘Is C’ (0 0) 1 5 .a- as-5 Sd .5 .X  II . , , lLa. .~~0) 0 I: 0)

- V V - as’s ’ s , F - . S  SI C ’  - S F - ’  -‘S C” ,Z -”~~
, 0) -“.1’. 0)

Ut O W  OW  OW O W  . a W  N i a t  I N i C I  II “)Us W ,\  Ni NSd C”. C’
I55, I/1ad  0) C M I  Cl.Z CMI CSa~~~ M N i E Q ’ S a d  - -‘a ‘— 0 0 )  . -‘ .,,, ‘— 0 ’ - ’ V , 0 5 0 ) 0 ) a d C . . 5’ )01

~,‘ S S d 0 ) (0  (0 ( 3 N i I tN i  5 - Z , 1 a- S d I j’I’s- ’s-- L I t N  ai l—
0) 0 ( 0  3 0 0 ) —  01.— . 0.~. U . W 0 ) J’ ) 0 ) a’al 0 ’ S Z > S d a , Z.~a + a d a d .~.Z  “~ It ’ S~~~~~~0 ) 0 ’ S 0 )
(3(30, . . ’— —  a - S i N  a - a d L S  a - a d : I  a - — ’ s —a-~~.C’.s IS C’.0)..).--a S d ,_.’ I l ~~~ a-~~~ad . Sd~~~~~ 0 ) . 4S d C ’ J N i C ’~~~~~ ,— CSa ad
— ~~~~ — .5 0 ) 0 )  MM C ’ C ’  Z a- ’  .~ I U t 0) Is~~J - ~~Z I I  0) 0)~~~ ,S d  a d ’ a d a d X  a d S I
V Ia - .,. I s a - C ‘ l O U . ( 0 I ’  Q .s, (0 SI 0U. 0 as O O 0 )~~~~3 . 0 0 1 0 C 0 1 0) L S _’a/1 U 1 0 ) 0 N U . O~~ , 0 )  X~~~ X X X Q , O X a —

~~ Z ” - .— — Z O — - . Z C Z 0 — —Z 0 L ) I l0 ) 0 ’ - . 3> 0 ) - X.-~~~~— 0) 0 -- — , .-. .-s a-. a~~0) 43 .-. a--.
0) a-I
£

(0 (0 Ii) 50
C-)

O ( 0 ( 0 ( 0 ( 0 ( 0  ( 0 0 ) 5 ( 0 . 5  a, C. 0 ) 0 ) 0 )  C. C.’ (555 0)0) (‘as) 1’) Ni Ni Ni Ni Ni Ni Ni a’) Ni C’ C’ C’ C’ C’ C’ C’ C’ C’ C’ N)
a- a s ’s.5 v i . 5 , 4 . 5 . 5 . 4. la , .5 ,4,4 .4 ,S as’I ’s4 as4 as-I ,4 -.5 a s4 . 5 . 5 . 5  a , . 5 a s I a s S  .5 as-I .S as’. .5 as-I ,as ’s-S a s - s . 4 . 4 a - S’s-I ’a-I as-S as-l as, -a’S a-C as’I

130

---V V 
~~~~~~~~~~ 



-V V- - V  — - -~~~~~~~~ 
- - - V .

-

Ni

a-,
‘s-S C’ • a- .5
II Ii .L— a- a
‘ a ’ s \a” s ”  Ni
. 4 4 ’s-i I.,, , —1 CM —
‘a, —4 •_s ‘a- 5,b, 5,55, a- — I—

Vi .~i - 0
N 0

0) \ ‘5, - - ‘.-~~~~ (0 ak
C’ -‘ ““ ‘ n ‘t . S — as’S

‘S ‘S ‘a 4 ,  • (0
“' “ as” .1’) * 1” -”’CI ( 0 -”a ” ( 0  *5- ‘s’S ,,4 ‘I’s I,i .4 5555 (0
as-S (0 ,

~l,V  ‘s a ’) Ca~~ 0)
o u, (0 C~~~’ ’ ~ ~~~“l’ (3 I~l 51,~ ,~ (0~ ’1 I~) (0 ‘1 , I’.) 155 ‘~ ‘ U) 0)

C ,a5, L” 0)’ C- 43 C - (0 l~’ n I,a ) W I ~~ ’- —
-‘a aX ’ a’l C .‘S a’l a’i~~ 4 a ’ s ‘L~~ 

- 
~~. ‘ (I

0) jJ S V~ 4 4 4 4 4 Ui .
+ . I— UJ ,” s W I ’) a” a’.C I a ”. .1’- N -‘- - as~~~ F- ... p - W W W U 5 , -,iJ 0 ) ’~~’ .as1 -

• CII .-as ‘. 4— ‘a- I— a- a- a— F- “ ‘- 0 ., a-as -
‘a, - l ’ s 1 5’ Il II 0) a-. • 551

‘a a—s N C5 (‘5 C-” (‘I “S a” 0) ‘a a),
C’ ‘-‘~~~~~~~~~~ W W t L uj jJ II .

‘sI’s U’ CI at I— 4’- 5- a-- a- ‘a 5-C4 a: X ‘a
O ‘55 ( 0 ”  (0 -‘ ‘ S  at a.~~~. ,
—, di a~

. .‘. ‘. (0 V~. - ‘a ‘S - ‘a ‘S ‘S 5,)) ,‘S~ ‘S 4 ~,, — a. a’ 0)
4 43 .5 .5 4 ,~‘. * -‘a - (0 ‘S as, as’S ~‘l a a” . C’ ,f’ + > a-S -‘a ‘a S Ni - 0
-, \ 4’- ‘ 4  ‘st’. -‘ aX’ ( 0 at’.aI I’ .W’- ’s\ , .a’ai ” ’” - ( 1 ’ S  

~~ “S‘s . - ( 0 a - a s~~~ a - ( 0 C ’ .C’~~’ 00 ,’sJ _, as’S \ ‘) (  C .— _~a’) a”.. a- as, (0 4 ‘, a-~ a-. ‘s’S U. .55, .55, a), .55, 4—’ ‘S . ‘a ‘.‘s~ ô’a a-. CM,~ \ a : a ,  “ ( 0 - ’ . C’ ’ a a 0 ) \  ‘, ‘— ‘ s - - F - F - F -  ‘ . J a I a . 4  (0
0) 0) 0) 5~~~~~~~,,, _ n , ’ S ’ S -’- p -  a’ ij~ (0 ( 0’  ~~ x X

\ I 0) 1  \ I 0 ) \s.- \  I A) 0) 0 ) 0  (3 v i .  a~~ Cla ,.. 50 Z O
~- ‘ s -- .” C ’ a - a -  ‘-.p-~~~~5- a - — 0 ) 0 0 ) 0 ) a s tCD a.’ a’ ia’).’),’ a- a’i a-a .’,.’,’’ , , ‘ a,’  a-S .’,
‘-a - 0)~~~~u, ’ a-. — . ” ’ s ’ s 4.) ’s~ . . Cat~~~~ I I M W U s U. LU a,

~~~~~’. S d ’~ 15 p- (”s ’5~~S 55’) a :’ .
-- 0 ) 0 )  5. . 0 ) 1  I I I  ‘0 ’ ”  CI F - 5 - F - F - \ N ’ a X \ - ”~~~~~~1~~~ 0 ) a~~15 - F -  4- .-. I-.

s ’ 0 ) 0 ) 5- ’  ‘ 0)~~~~a-~ ‘ a ’ a O 0) a s, . , C I5,k a - , F - a : a ,  a :’ .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IX~~’)
(‘) C ’ ’ .- ’ . a- Ifl ~~~~’,(..~. 0 ) ( T 5 a - j a : ..,’s_ ,, as4 ’.V as, , ’ a a d ’ . S d’ .  ‘ .‘S,a~~ .’4 F - X .— 0 , ’ - 01~~ - ES ‘- I’ a- a, -~

. a,’ a- a~ al Sd ‘V — — ‘ ‘s - V

> N L P - & X \ 4 - - ’ a - \ X X U . X N l.,51 NI), U. .), J, .5, .s. IL LL I55 Ia, X~~~ 4 a : 0 W  UJa~~~..” 5,~. .‘..‘.a- a - . O F-a ’a a-. ... .~~ a-. ..n- 4~~~~~~’.’~~~~~~~~ o x  a g a, ..s, ~ SI,
0) as’. a’S as-as 5-fl
A-

5- 0 05 (0 I”. N) ( 0  (0 ( 0 I~’ ~5C’ C’ C’ 5)1 (‘a, 0) 0 5  a-S ( 0 0 )
C. C. L’ ,\ Cl. (5. a-l as-S CM

a’s aN I’) C’ S ’ )  “s~ I”- 0~i 0 5 ( 0  a-S ‘N C - I C ’ S ’ )  ‘~~ ‘a- C~’0 ) O .1”,) ,~ C’ N ) ’ ’ ( ’a 0 ) 0 5 ”,’ . 4 ’ l ’ s ” s C’ I f ’. ,~, 5- (0 0) 0) Ivi a’)) M C’ , (4~’.5-
f 55’ I .’ N’) N) I 5 0 5 0al) ’ s~’ . 5 0 5 0  5 0 (~

. I 5 ’ . j’a5 - ra- 1~ 5 - 5 - t a -  1’. C-a- ta- 5- “.~‘0 )~ .’ 0 ) 0 )A ) ( 0  0 ) 0 ) 0 ) 0 5 0 ) 0 )  05 at’. 5750)
.1 .5 . 5 . 5 . 5 v i . 5 . 5 . 5 . 5 . 5 . 5 . 5 . 5 . 5 . 5. 5 a , . 4 a s i’ ST ’ a . 5 . 5 a , . 4 a’ Sla’I r i S . 5 . 5 . 5’ s ’ S . 5 . 5 , a , . 4a s ’ Ia’S .5

1:5 1

- - —- ~~ -~-~~
- ‘

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —



~
- “-

~
- - - - - -- - - -

~~~~~~~~~~~~~~

—

VI. INTERDATA MODEL 70 STUDY

The Interdata model 70 computer is part of a system called

EPAMS(Experimental Prototype Automated Meteorological System). EPANS

is to provide a system to automatically collect met data , process this

data and provide users with appropriate meteorological outputs.

Since the Interdata model 70 computer is limited to its present

memory capacity ot 64K bytes 5 only computer programs that are smaller

than about 50K bytes can he executed(RTOS operating system U S O S  about

16K bytes). This memory limitation places rather serious restrictions

on the type and number of programs t h a t  (‘all be r u n .  For example

the computer program at the beginning of t h i s  repor t  u t i l i z e s  92K bytes 
V

of memory.

W i t h  the  above as ; back ground , the  I’ ol low i n g  i tems wet ’e considered

in recommending a replacement for the model 70 computer.

1 — Compatibility wi th  e x i s t i n g  hardware
1 — “~omputing capacity memory size and c o m p u t i n g  speed
3 — Man hours of t ime to learn new sy st e m  procedure s
4 - Cost

When all four items are considered t o g e t her ,  the re  Is onl y one

logical cho ice .  Th i s  cho ice  would be the Interdata 7/32 compUter. If

the cost factor was not present then the computing speed cou ld  be enhanced

by selecting the 8/32 computer.

The responses to the above areas are as follows :

1 — Compatibility with existing hardware——Sinc e Interdata utilizes

the same type of controls for both t he  model 70 and 7/32 systems ,

both the  control 1cr and I /O devices  ~-nn be utilized d irec tI v

by the 7/32 computer. Therefore there is a 100% compatibility

with existing hardware.

V a - - ,
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2 — Computing capacity — memory size and computing speed . The

Interdata 7/32 can be expanded to 1 million bytes of memory.

Computing speed is 1 to ~ mtcroseconds for most operations. A

high performance floating point unit is available which will

provide double precision speeds of 5 to 10 microseconds.

3 — The MT(multitasking) operating system available for the 7/32

is structured in a manner which is very similar to the RTOS

system of the model 70. It is estimated that a period of 2

V 
to 3 weeks would be required to be able to use the ne~ system

for personnel.

4 — Cost — The basic cost of a 7/32 with a MAC(memory access controller),

128K bytes of memory, power supply and card cage is about

$15,000. If an 8/32 were to be purchased , the cost is about

3 times that of a 7/32. Also the present MT software is not

written to take advantage of the special hardware capabilities

that the 8/32 has.
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VII. ALASKA EFFORT

From July 12, 1977 , through July 24, 1977 , Dr. Merrill was at the

Poker Flat facility installing and testing the programs developed .

During this period of time, the personnel at Poker Flat were re-

quired to launch a balloon and rocket daily (for scale of motion study).

The computer was operated utilizing the programs developed. The first

four flights were evaluated and checked for accuracy . The results of

this evaluation indicated that the program worked very well and was

able to get useful data for some flights for which manual reduction

failed .

During the remainder of the time, spot checks were made on flight

data along with an intensive education program for the Poker Flat per—

sonnel so that they would be able to operate the computer with the new

programs
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