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FOREWORD 

This research was performed under Program Element 61102H, Project 5710, 
Subtask PA051, and was funded by the Defense Atomic Support Agency (DASA). 

Inclusive dates of research were July 1968 to December 1968. The report 
was submitted 6 October 1969 by the Air Force Weapons Laboratory Project Officer, 
Captain Robert E. Wiley (WITH). 

The latitude-longitude data defining the continental outlines was obtained 
from the National Center for Atmospheric Research along with a sample program 
for plotting the modified mercator map.  Subroutine ELIM Is the only routine 
which remains essentially unchanged from the NCAR version. 

Information In this report Is embargoed under the U.S. Export Control Act 
of 1949, administered by the Department of Commerce. This report may be released 
by departments or agencies of the U.S. Government to departments or agencies of 
foreign governments with which the United States has defense treaty commitments, 
subject to approval of AFWL (WLTH). 

This report has been reviewed and Is approved. 

ROBERT E. WILEY 
Captain, USAF 
Project Officer 

l\j Jli <v^ tl^vWt^V-  ^£< f,ta,; /jgj ..JtSen 
WILLIAM A.  WHITAKER TRUMAN L.  FRANKLIN 
Major, USAF Colonel, USAF 
Chief,  High Altitude Branch Chief, Theoretical Division 
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ABSTRACT 

(Distribution Limitation Statement No. 2) 

WORLD Is a general-use computer subroutine which draws maps containing 

continental outlines and overlays data on the map. Projection of maps 

may be modified mercator, equidistant polar, or hemispherical. 

Ill 
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SECTION I 

INTRODUCTION 

Frequently one generates or obtains data which readily lends Itself to plots 

that emphasize the positional relationship between the data and the earth. 

Generally this means that one must plot the data on a standard map of the earth 

(e.g., Calcomp paper W2), and be limited by the fixed scale, or draw a simple 

grid labeling the latitudes and longitudes and neglect the geographical features 

of continents, etc. Use of subroutine WORLD allows one to draw a map of reasona- 

ble size of any section of the earch (excluding the polar regions) and plot data 

on this map. The projection of the plot may be either modified mercator, equi- 

distant polar, or hemispherical» Hemisphere projections may be done as if viewed 

from any point above the earth. 
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SECTION II 

HOW TO USE THE ROUTINE 

The calling statement for WORLD is as follows: 

CALL WORLD (XLONG, YLAT, N, XSIZE, YSIZE, XEAST, XWEST, YNORTH, YSOUTH, MAP, 

IPLOT, IEND, IXAX, IX, IYAX, IY, ITLE, IT, LABEL, IL) where 

XLONG     The array containing the logitude data. The data must be in degrees, 

but may be in the range 0° to 360° or -180° to +180° (- indicates 

west longitude and + east) 

YLAT      The array containing the latitude data. The data must be in degrees 

and in the range -90° to +90° (- indicates south latitudes and + 

north) 

N        The number of data points in the arrays XLONG and YLAT. If N - 0 

no data will be plotted, although any operations specified by other 

parameters will be performed. 

XSIZE     The length of the longitude axis in inches. 

YSIZE     The length of the latitude axis in inches. For polar or hemispheri- 

cal projection YSIZE is the diameter of the map. 

XEAST     The longitude of the eastern boundary of the map. Units must be 

consistent with definition of XLONG. Not used for polar map. For 

MAP-5, longitude of viewing position. 

XWEST     The longitude of the western boundary of the map. Units must be 

consistent with definition of XLONG. Not used for polar map. For 

MAP-5, latitude of viewing position. 

YNORTH    The northern boundary of the map. Units must be consistent with the 

definition of YLAT. Boundary of north polar map. 

YSOUTH    The southern boundary of the map. Units must be consistent with the 

definition of YLAT. Boundary of south polar map. 
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MAP       Indicates the type of projection. The values which MAP may have 

and what each Indicates are 

1. Modified mercator projection 

2. Hemisphere viewed from above the equator 

3. North polar projection 

4. South polar projection 

5. Hemisphere but viewed from some point other than the equator. 

Viewing position specified by XEAST and XWEST. 

IPLOT     An Indicator which allows the user to reuse the mapping region 

defined in the previous call to the subroutine. IPLOT ■ 0 indicates 

that a new mapping region and/or a new scale is being defined with 

this call; therefore a new map is needed. IPLOT ■ 1 indicates that 

the same region as the previous call Is being used, but that a new 

map of the region is desired.  (This value of IPLOT should be used 

only after a call defining IEND « 0. See below.) Any other defini- 

tion of IPLOT Indicates that this call defines new data which is to 

be plotted over the data plotted in the previous call. 

TEND      The plot advance control. IEND - 0 will plot the data for this call 

and advance the plotter to the origin of the next plot. Distance 

between plots - 4.0 inches. Any other definition of IEND will not 

terminate the plot and subsequent calls to the subroutine will cause 

the new data to be plotted over the older data. 

IXAX      Contains the longitude axis label in Hollerith format. Unused If no 

label desired. 

IX       Number of characters in IXAX. Must - 0 is no longitude label is 

desired or for polar projection. 

IYAX      Contains the latitude axis label in Hollerith format. Unused if no 

label desired. 

IY       Number of characters in IYAX. Must - 0 if no latitude label Is 

desired for polar projection. 

ITLE      Contains the plot title in Hollerith format. Unused if no label 

desired. 
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IT       Number of characters In ITLE. Must ■ 0 if no plot title is desired. 

LABEL     Contains any identification which the user wishes to apply to this 

set of data. The identifier must be in Hollerith format. It will 

be positioned above and along the line beginning with the first point 

Inside the mapping region. 

IL       The number of characters in LABEL. Must - 0 if no data identifica- 

tion is desired. 

NOTE 1:    The user must make provision for a physical TAPES, EF20, 1/2 inch, 
556 BPI. 

NOTE 2:    For the special case of using WORLD with Calcomp W2 paper, use the 
following parameters: XSIZE - 9.0, YSIZE - 18.0, XEAST - 360.0, 
XWEST - 0, YNORTH - 90.0, MAP - 1, IPLOT - 2. Other parameters may 
be set as appropriate. 

Considerable effort has been expended to make subroutine WORLD as general as 

the average programmer may need. If problems do occur or if help is needed on 

very specific problems, contact Captain Wiley, WLTH, AFWL. 
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SECTION III 

GENERAL COMMENTS TO THE USER 

The WORLD package consists of a main routine, WORLD, and 11 supporting 

routines. All control of the supporting routines Is determined by the calling 

parameters of WORLD.  WORLD has the following capabilities: 

1. To draw a map of any specified region and label It as desired. 

2. To draw a map and overlay data. 

3. To overlay several sets  of data on same map. 

4. To Ignore all data falling outside the specified map region. 

5. To do any of above In mercator, polar, or hemispherical projection. 

There are some limitations on the use of this mntlne. Although the calling 

sequence specifies both XSIZE and YSIZE, one or the other Is always Ignored.  If 

YSIZE i<i 10.0 Inches or less, th^n XSIZE will be adjusted to ensure that the 

latitude and longitude scaling factors are equal.  If YSIZE is greater than 10.0 

Inches, but XSIZE Is 10.0 in hes or less, then YSIZE  will be adjusted to ensure 

that the scaling factors remain equal.  (This will result In a reorientation of 

the axes and the values of XSIZE and YSIZE will be switched, which may cause 

problems in the calling program.) If both XSIZE and YSIZE are greater than 10.0 

Inches, the size Is Incompatible with the Calcomp plotter; therefore WORLD will 

print an error message and stop execution. Even though the range of all longi- 

tudes can be -180 to 4*180 when calling WORLD, the returned values will be between 

0 and 360, as will be all longitude labels on the plot.  In addition, the YLAT 

array will be altered when doing polar projections.  When MAP • 5, XWEST, XEAST, 

XLONG, and YLAT are all changed to the new, rotated coordinate system. 

Features of mercator maps include a boundary around the  map with tick marks 

every inch on all four sides, latitude values defined at each tick mark along the 

left edge with longitude values defined along the bottom, and any labels which 

the user provides. Polar projections will have the diameter of YSIZE. Quadrant 

longitudes will be drawn and labeled. North polar maps have 0° longitude at the 

bottom while south polar maps have 0° longitude at the top. Latitude circles 

will be drawn and labeled every inch from pole to boundary. 
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It Bust be pointed out to the us«r that each call to the routine which 
•padflee thet a new region Is to be mapped Involves rewladlng a tape, reeding 
that tape, end sorting the dat*.    Therefore, one should use care In defining the 
calling parsastere so that unnecessary tape handling can be avoided.    Raaeeber 
that one can change the scaling (I.e., the nice) without doing any tape handling 
as long as the nap region ranalns constant.    (HINT:    Copying the physical tape 
to a disk TAPE) «rill reduce the tepe handling problen.) 

Bach of the aajor subroutines Is brief l\  d^ecrtbed he low: 

STUB Usee the calling peraaeters XEAST, XUEST, WORTH, TSOOTH and MAP 
to fit the nap Into the area aprcifled by YSIZE and/or XSIZE and 
aet aceling factors for other subrouiines. 

NAH Plots the continental nut line»  '•» the H «aired pr eject loo. 

IlIN EPninatee all continental areas our* I do of map region. 

UP1J0T2 Scalea and plot» the uner's dar« «wer the world aap. 

TITLE Draw« boundarlee and labe la plots. 

flB» Trensferaa the continental outline and plot data to the proper 
viewing angle. 

The nornsl starting point for all plots except Celconp «2 io 1/2 inch fron 
the right edgs of the Calco^ paper.   Por U2, the aero point la -90* latitude 
mi 0* longitude (i.a., the croeeheirs nuet be at -90* latitude and 20* longitude). 

lehnwulwe HOtU) ia need in conjunction with any of the Celconp plot pachagee 

or sinulation rootii 

SHI If UCOMPATIBLi WITH CALCOV PAPtt SUB. 

IBUB • xx.n nuB • n.n 

occurs «hanevsr both ISIEB end YSUB ere greetor ih«n 10.*) tnchee. 
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SAMPLE PLOTS 
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TEST OF MERCflTOR 
m* 

iAin 

riguc« 1.   NodlfUd Ntrcator 

CALL WOULD (DON, MM, 0.. 6.t  155.. 355., 90., -90.,  I, 0, 0, 
MLOBITUDI, 9, «UTITUOi, S, 16ITIST OF MElCATOi, 16. DUN, 0) 



AFWL-TR-69-126 

TEST OF HEMISPHERE 

Figur« 2.    HMlsphar« 

CALL WORLD (DUN. DUM, 0, 6., 6., 155.,  355., 90.. -90.. 2, 0. 0, 
DUN. 0. DUN. 0.  18HTB8T OP HENISPHERE.   18. DUN. 0) 
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TEST OF NOR[^ POLAR 

t104> 90 J) 

Figur« 3.    North Polar 

CALL WORLD (MM, MM, 0, 6.. 6., MM, DIM, 0., DIM,  3, 0, 0, DIM, 
0, DUN, 0,  19HTEST OF NORTH POLAR, 19, DIM, 0) 
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TEST OF SOUTy POLAR 

C1O.0 90.0 

l«0.0 

Figure 4.     South Polar 

CALL WORLD  (DUM,  DUM,  0,  6.,  6.,  DUM,  DUM,  DUM,  0.,  4,  0,  0,  DUM, 
0,  DUM,  0,   19HTEST OF SOUTH POLAR,   19,  DUM, 0) 

11 
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TEST OF OFF-EQUflTOR VIEW 

Figure 5.    Hemisphere (Off-Equator View) 

CALL WORLD (DUK, DUM,  0,  6., 6., 250., 45.,  90., -90., 5, 0, 0, 
DUM, 0, DUM, 0, 24HTEST OF OFF-EQUATOR VIEW,  24, DUM, 0) 

12 
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9Q.0 
SATELLITE GROUND TRRCK 

T 

inx «10.0 rmjo 
.flMIIUDC 

9004) 

Figure 6.    Data Plot 

CALL WORLD  (XLONG. YLAT,  N,   6.,  6.,   360.,  180,  90.,  -90.,   1,  0, 0, 
9HL0NGITUDE,  9,  8HLATITUDE,   8,  22HSATELLITE GROUND TRACK,  22, 
6HPASS  1,  6) 

13 
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v|ifOM^r»r|»A,o PL^« 37 
nr »nr»*. «L" 1A 

r            fMrrr  r~f>  -VLAO   "An n»^io»< FL«» Sf 
• nrt i ^ |a| «»•>■■• EL" 36 

I» f vn ».«-O.O.O.HN^.VJ n.'O.^.O» «n To O P^M 3T 
■•" I'iM.LT.o.i V( f |BV( | |«9A0. ELt» 3« 
ir i"»'*,-'",»» r.r Tr T *•_•• ^o 
K ivct |,LT,»^O.'» -r TO || PL« «o 
v( t |aooa.v( t I KL*» 41 
oo   TO   • ^Lv A? 

•»              f   |v» i |,oT,*we !   or   »r   tt «I.«» Al 
v»tI«"«I I*«", FLM AA 
f   «v,» ),Kr-#o,o,o"»#v( n#K«-#n,ri   or TO  |0 FL«« •■ 

n                       f~"«-'-«r,»0,| I    TO   To   i <» FL*« «6 
|"            vjirrMro^ i .  •» i j FL" *'' 

VIVOMOO^IBYII| FLM AH 
r.r  TP   |? KLV AO 

II           |r   |irrM«"o^,r^#| j   ro  TO   1 ■• CL*« SO 
flW,^OviW'ir_l «t,«» «1 
tr   f v(i •«»•••i •r'*•',•'*•'►•"•vd on««, tro,o#rt   -r ""•   »*                                                 »T.v «> 
••(^rM»r«r|,o#o PLM «a 
vj^'.-o   ,,->,»• PL« m 

I •»          rrt^rr^m^"' o- •• »L*« •■ 

I ^          '■oft-rtMio »LM ^A 
jr   i""M,-'"»',ro, t »   "o-nr« rLM «7 
•'OMor^.i^owie—w_t »L« ■■ 
I-   ( vjK'w'-rv», j-o.o^r, •M^#v|»'Oij"^»r , ,^o#o #r«»    o—-ifv ^L^ ■«» 
«•.-MrrK»»r-M»ric*| PL* 60 
v(voMmoartr FL*" 61 
vi«"-wr - • ,,-#" ^L-. 52 

nrnioki »LM *3 
o «-Lw A A 

»NO »L" A«- 
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iVrV 

itfl 1& && 
<&& 

r 

r 

10 

1? 

t"< 

r>»MM«w  /*hCT*e>/  )fr«r, v»'1, vrroo, vTc-on,yn jr.w«-y^c- 

«0  TO   M.19«1.1)•   M«o 
JlfMO.n 

I»   ({v^t^^vrAr-tynj,LT,,«ni>   ivnafyn-| 
«O  A   ?«■!« fyn 
y«t»fn 

no t   t»i «"»A« 
vy»cf^|OMf »♦vril-v-ypnA 

IF  (i,«-rt,i)  '■ALL PtOT  {yy.vv."»» 
'•'»LL  »»LOT   (yv.vv,;») 
nwtaOMt^r^ni 
rnNTTMiJF 
TALL r»LnT   (yy.Wt^) 
»"•   (MA«,rf>,4)   rr« TO 4 
r*LL  NUM^»©  {yy+,t .vv-, j ,,OT,ori#_ynT/xPAr.'>..<»HF^,n 

raLL ►•u"»ro  (yy*,i tvv-, i «,«•». yni/vpAr-ori, ,n, «AMF^.I) 

T«"   (Jiivo,ro,ii   r.r> TO 7 
roMTfunr* 
Jt IMO« 1 

r.o  TO  9 
fr   (MAn.e-n.a)   r,o TO  o 
c»LL wtivo«s,»9 (-yrFoo,-,?>.,07.<,'»«n,«4He^,i > 
m TO o 
CALL   MUMPro    (-X7FO0.-,»,,07.1«n.t^.t4HF«,n 
r*LL «H^T   (-y7"'eo,ri,,'«) 
r^LL   e^.^T   {-X7rB0.-»,»VZFC»o,») 
IF   (M»p,FO(4)   RO  TO   1« 
r«LL   MJM«FO   (-X7FOO»-!»,#YTFPO+,07,,07. ir<r(,«r!,o.4HF^,n 
OO   TO   M 
CALL   MIM»«-»   (-yrFO0,-2,*V7FD0+,07«.07.0..0.«4HF^,l ) 
r«LL   Mn««««-r>    (-,4««-V"»«>,00«,n7.»^0,.0,Ot4HF^,n 
r«Ll-   »l.^T    (^,,-V7FO'3t3) 
CALL   «H.OT   (-?,*y?FPO.-V?*,PO.?) 
tALL   K>UM«iwp   {-»,»yZFO0+,07«-Y7eon. »OT»«", »n.T.AMC-^, j ) 
n^TllTM 
▼FP0«VSI7E«.^ 
PHt«0, 
00   1"»   I»l #3*0 
yy«eiw(r»MT )#7PD')4.TFPn 
YVarrefDHt )«7Frn+-»FPri 
TF (f.eo.i) r«LL PL^T (yy,yv(3) 
OAl.l «u«T (yy.yy,*) 
PMIaPMT+PAnt 

rOMTTNt)F 
CALL «LOT <yy,vvt3) 
r»FT( IOM 
FNr 

PLO ? 
PL« 3 
PLß 4 
PLfi •! 
PLr * 
PL« 7 
PLO s 
PLO 9 
0Lß 10 
PL« n 
OL« i? 
PL6 13 
PL« 14 
PL« !•? 
PL« 16 
PLG 17 
PL« 1« 
PL« lO 
PL« ?0 
PL« 21 
PL« S? 
PL« ?3 
PL« 24 
PL« 2=! 
»LG 26 
PL« ?7 
PL« "P 
OL« ?o 
PL« 30 
PL« 31 
PL« ?? 
PL« 33 
OL« 34 
PL« 3S 
PLG 36 
PLG 37 
PLG 39 
PLG 39 
PLG 40 
PLG 41 
PLG 4? 
PL« 43 
PL« 44 
PLG 4« 
DL« 46 
PL« 47 
PLG 46 
PL« 49 
PLG 50 
PL« «1 
n.« •5? 
PLG 53 
PLG S4 
PLG M 

"LG •56 
PLG 57 
PLG 5fl 
PLG 99- 

22 



■ ■■J': 

Ü& 
**)* 

Qfe 
*& 

"WBpopTTMr   "r>irTr>   ( v, v.f'.l.A'-.ri., ft_) 

^itl«;   r«'iTtMer   Tfifpc   ÄoD.«Ye    O^   LATfTimr    ^ MO   L'",Nr-f TU^P   AND 
n/\T/l    riKi   «'AO   HPflWN   RV   ii/onLH 

r'^•'«'n^l   /cyne/   ye^^T. v''."-rT, vMnnru, YeOttTMtyp"ACTC 

r^"f'OM   /r-oL'/An/   ent TT ,"«Än,r<F\/P,i-,ep,r>rT 
I n^f'-«L   r,'-\/rr,,5'" 
1. n^T'"»l.   C"!. »T 
fMTr-rf-o   <->nT 
nTve-Mr |^M   Vf 1 ) ,    Y( t ) 

VM{MY>-fnn,+in,#^ »M(i.iy»c>/\^ > ) #Yr4r 
Vi-i(uy .(jv > s7T<04r<",#'-->e ( ( vr « qj^.-My > *n/«-,) «roi (MY#PH"-1) »yB-«/- 
Y-'iy- >OJ< vr> j r 

T"-  (V(n.i.T.n.)  vf n=v( n+-<(en, 
j r-    fr»AT.r-#\   f^j    r«   T^   P 
nr>    1     J=1 ♦'>' 
yy-r^'-{YfJ)»n«^)*'-oefY(j)»nan> 

"a'? iMCVt J)#r)A1) 
'"M-l.    '-VI  f-^    ( ye-^cT,ywp=-T,r>«" ,yn. Yr>,7r5, J ,yY, VY«'?,'!') 

yy=eODT f yr>»Yn+yp»Yn) 
y ( y ) =,«rn^ ( vn/Yy > *c^"', POATTC» 

f"   (VP,.LT.o,)   y( T )»->^,-y( i ) 
V( t)aon,_nro<"( 7r</«;oeT(yy#yv+-?r«#7n) j »B;7, 9O^7->P^ 

'SO   TO    (/>.■>,■"•.,'A) ,    MA» 
^crn«-Y^T* , ■ 
HO    1 ->   Jsl ,M 
TP    f'>'(J),LT,^,)    vf J)»V( j) + -»6r>, 
tr-    {Cr>LTT^    »,« 

'^    (V( J> .LT.yr/^cT)    Y( j1«y( jj+^^O, 
»p"   C^f j) ,L T.y-'B-^T.no.vf j, #r:T,yt-ACT«;)   rn  TO   n 
T1'    (vf j) »rT.yMPnTH.OO.Yf J) ,LT,v«;r>UTM)   r^   TO   11 

rn   T^   ft»t"J•   MAD 
yv«v( j^^Ycar-y-rcno 
yvsv( j)*YrAr-Y7,:'on 
yvY»y(j+i )»yF,,.r-y7cor< 
YYY«Y(J»-1 )»YFAr_y7reo 
I c-    (orvc-pec)    oto 
TB-vr>,yx 
vy«—Yv+?#VTrori+YC f 7e 

YYeTP"» 
T^wo.yyy 
yyya-YYY + 'S.^VTf-^O + Ye f Tr- 
YVVaTT-««" 

m  T«   n 
yv.yufy(j>.v(Ji) 
YY-VU(Y fJ) ) 

WOT 1 
«PT ? 

L^TS THF WPT 3 
WPT 4 
WPT •! 
WPT ft 
(«'PT 7 

WPT B 
WOT P 

WPT m 
WPT 11 
WPT 12 
WPT 13 
WPT 14 
W>T IF 
WPT 16 
WPT 17 

WPT 1« 
WPT IP 
\ifDT ?0 
WOT ?1 
ll/DT r>r> 

WPT ?3 
WPT '4 
WPT 25 
WPT ?««, 
WPT ?7 
WPT ?P 
WPT ?o 
WPT ?0 
WPT 31 
WPT 32 
WPT 33 
WPT 34 
WPT 3F 
WPT 36 
WPT 37 
WPT 3« 
WPT 3P 
WPT 40 
WPT 41 
WPT 42 
WPT 43 
WPT 44 
WPT 49 
WPT 46 
WPT 47 
WPT 4B 
WPT 40 

WPT FO 
WPT Fl 
WPT 52 
WPT 53 
WPT 54 
WOT 55 
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TSCft 
tas*0 ©^ as** 

11 

i» 

i ^ 

M 

1* 
1« 

17 

»P 

lo 

«»0 

?t 

?? 

!»T 

?« 

p* 

^* 

vvy»VH(vfJ*I)» 
yyy»aT*Mi(vvv-yy)/(yyy-yy))*9TtT 
?"•   <tl. .^0.0)   <!0  TO   l» 
TALU  «VMOft   (xy+,09«vv+,r>^,,07,|.M»r'L.yvy,TL) 
'"«l.L "L^T  (yy.yy«'«) 
JPLOT.i 
tr  »J,«"»,!)  JBLOTBO 
«o  Trt   i« 
JWL^T.i 
orTUOKi 
rOWTtMU"" 
JP?«J*P 
no   »«   !«J»N 
T»  (ym»LT.o,> v( r )»y(f )*^^rl 
ir   (SnLTT)   l^ttA 
!*• (xc» ).LT,y«"<>«,T)  x( i )«y(! )+.IAO. 
c «MT T MI tr 
IF (X(I),LT,yWFST,00,y(fj.OT.X'Ä^T«) «O TO ?4 
tr (Yd >,LT,V^0UTH.OP,y( T J »r.T.VNOPTMj ffO TO 24 
IF d.LT.JP») fin TO 17 
T» («n««(yu»-v(T-n ),'".T»yM^y) nt> TO fs 
rONTfMlF 
IT   (JOL^T.Nr.O)   CALL   FOOOLOT   (X.y« I «JPLOT.J) 
rONTfMIJF 
«O   TO   (1«»?1)»    MAP 
yy»V( T )»V(r«r»V7FO0 
yx«x(T)*xr4e-xzFeo 
TF (orv^PSF) ?0»28 
TFMPwVX 
XX«-VV4-?»V7»I»O+V«I t r«- 
VV«TFM« 
fiO  TO  ?J» 
XX«XH(X(T)«V(t)) 
yv«VH(V<T)) 
CALL PLOT (xx.yy»?» 
NUM«'» 
JOLOT.ft 
GO  TO  ?B 
JOLOT«^ 
CALL   mflPLOT   {X»y«I.JPLOT«J) 
JOLOT.O 
OC  TO   1^ 
JPLOT«? 
IF   (MUM.^O.O)   r'ALL   POrotOT   (X»y»l.J«»L0TtJ) 
NUMaNlt^^t 
JOLOT»! 
CONTTNUF 
r«LL »LOT  (yy.yy,^) 
OFTlJow 
CONTTNUF 
JDtOT«! 
FSOT.t.O 
OO   30   Jsl.N 
TF    (M/lp,Fn#«)    fiO   TO   ^7 

WPT S6 
WPT ^7 
WOT ■P 
WPT 59 
WPT AO 
WPT «1 
WPT 62 
WPT 63 
WPT 64 
WOT A« 
WPT 66 
WPT 67 
WPT 68 
WPT 6P 
WPT 70 
WPT 71 
WPT 7? 
WPT 73 
WPT 74 
WPT 7B 
WPT 76 
WPT 77 
WPT 7fl 
WPT 79 
WPT no 
WPT «i 
WPT «2 
WPT «3 
WPT «4 
WPT 8B 
WPT *6 
WPT P7 
WPT FP 
WPT SO 
WPT 90 
WPT 91 
WPT 92 
WPT 93 
WPT 94 
WPT PB 
WPT 96 
WPT 97 
WPT 98 
WPT 99 
WPT 100 
WPT 101 
WPT 102 
WPT 103 
WPT 104 
WPT 10S 
WPT 106 
WPT 107 
WPT 108 
WPT 109 
WPT 110 
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/ 

4? Of 
%& 

5^ 

If   (vf j) ,LT#YMnnTM)   r-o  Tp  -^n 

r,rt TO  ?o 
?7 FACTs-l.O 

I'' (V( Jj.tTkVCOUTM) r,0 TO ^n 
Y(J»=v(J)+O0, 

PH     XV««51 ^ (X ( J ) »OAO ) *V ( J ) »XF AC-XZ^BO 
vy--rr>e(V( J)*OAD)*V( j)»vFÄr»F<\rT-vTe-or 
XVXB^ tM<V( J+l )#DAn)#vr J+1 )»VF«/--v-»r-or> 
VYY«-/-Oc,< V( J+) )»PAr>»»v(^i+] >#yr/sr«i-ÄrT-V7Fnr 

r vyv^^TftMt ( vyv-vvj/fyvy.vv) )»^-r#^ 

IF   (ii..p-r),o)  ro TO ?o 

r^LL  '■Ywn^L   (yy+,o^.Yy+,n^,,o7.LArB-LtvyY,iU) 
r>n TALL   "LOT    (XX. Wi?» 

joi.riT»o 
^O   TO   ^1 

?0 mMTIMUF 
OPT» tr<M 

•»1 '-OMTTMUP 
JsJ+1 
l"    (J#«T,M)    OPTIIOM 
no  ■»=■   TBJ.N 

JF   «'«AO«?!-!.*)   r.p   TO   1? 
vr T)=oo,-y(T) 
ro  TO   T» 

->"> y( T )=y( T >+"r>, 
■»■» TP    (YfT ).«T,Xnt<*)    fiO   TO   "»4 

IF  (xm.uT.n.)  x( !)»x{ T)+^o, 
yy»-rn«;(X( t »♦o«n)#Y( i j^yrA^+FArT-yTron 
yyae iM(y ( T )*'>',r>)»v( i i#xF.*r-v7B'oo 
TP (JOL^T.Me-.O) r«LL PLOT (XXfVV«^) 
r«LL "L^T (yy.yy,») 
jnLAT*ri 
r,o TO •»« 

•»«    jnLOT.I 
■ai«;    rAMTfMijr 

CALL OLCIT (xx,yy«?) 
OFTt.lOW 

WPT HI 
WPT 11? 
WPT 113 
WPT 114 
WPT II«! 
WPT 116 
WPT 117 
WPT 11 
WOT i i q 
WPT 1?0 
WPT 1?1 
WPT 122 
WPT 123 
WPT 124 
WOT 12^ 
WPT 1J»« 
WPT 127 
WPT 120 
WPT 1 S>0 

WPT 130 
WPT 131 
WPT 132 
WOT 133 
WOT 134 
WPT 13^ 
WPT 136 
WPT 137 
WPT 13B 
WPT 139 
WPT 140 
WPT 141 
WOT 14? 
WPT 143 
WPT ia4 
WPT 145 
WPT 146 
WPT 147 
WPT 14P 
WPT 14P_ 
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NOT EBPB0DUCIBU5 

cnorirMTfMr  rr\r:t>i_rr   (v, v» t . J^L^Tt JJ» 
r 
r THT« POUTTN«' ^HAWS LIN"' row *nn» or «^n  TP cfPST OATA POINT 
C MAP 
r NOT  u^ro   eO"  ^»LAO  oi_rT^ 
r jnt.OT«i   «"TAV^   ^UTMOP   rovfwr;   fw 
r JOL^T«?   Me-AM«    fN5tnir   OOrNr.   OUT 
r JPLOT,^   w«rftMP   LIMP   roo««1.»^   nOFAf   TN  MAP 
r 

OfwrNer^N   Vd) .   V( t ) 
OOMMAM   /er«rTOr/   yrAr , ve-»r ,yrrpo« VTcpOtyof « ,ver 
CO^MOM  /Pn«p/   yrAe,T,X".'c-eTtvKiooTHtV^OUTM«X»pA«!T«; 
ro»»MAM  /«oLM^r/  «"L tTtVACtnPVrBSF 
I optrai    prvr^'F 

yH(Hy,MV)«7«!'(90+f»0,*00^( (yc-AeTS-MX)»OAnt«rnS(MY«PAO)*yrAC 
VH < MY)»(OO,+00,»^ t N(MV»0 A") )#YW ^r 
RO   TO    (!», 1 ) ,    «»Af» 

I T«'nO«ve7»,^ 

J«t 
«O TO f4«T,5!), jnLOT 

"^       rOMTTMlIc 
!T.J 

T»1 f JJ.W.T ) ro TA A 

A     TF (yfK) .LT.ywr^T) f;o TO in 
IF (XOO .«T.y-A^TP) ^O TO 1<S 
IF (Vdo.LT.ViOUTH» «O TO 22 

r      V(r) VI («T «F (5T VMOPTH 
XIN«X(J) + (YWOPTM-V( j» >♦( (y(K)-y( j) )/(Y(K:)-y(jj >) 
OO   TO    (*««) •    MAO 

^ VY«VN0DTH»VFAr-V7FO0 
xyByTN^x'AC-v'FPO 
IF   (Oe'Vrpe"')   A,^ 

(C Te»/oByY 

yy«-Yv+9»VTFno+Ye T7» 
VY»TeMO 

•»    roMTiMtF 
GO TO o 

«»      XX»XH(XlMtVMOPTM> 
YV«VM(VMOnTH> 

r>      r*LL "LOT (XXiYYfT) 
yy»y(j)*XFAr-yTFpo 
YV«V(J)♦VFAr-Y7PPO 
TF   (M»n,LT,?)   no   ▼O   ?"» 
yy«yH(y(j).v(j>, 
yY»YM(y(j)> 
OO   TO   97 

,r» YtN.v(j) + (yw»e.T_xf j) )♦( (Y(y)-Y( j) j/(x,*?j-y (j) j j 
no TO  (ii«i«».  MAO 

II xy»ywF^,r»yp«r-yTFoo 

roG 1 
FOG ? 

INSIOFOG ^ 
COG 4 
COG •S 
FT)r, <«. 
FOG 7 
FOC P 
FOß O 
FOG 10 
FOrt 11 
enc 12 
FOP 1^ 
FOR 14 
FOG IB 
»•no 16 
CDG 17 
FOG IS 
FOG 1Q 
FOG ?o 
FOR 21 
FOG 2? 
FO« 23 
FOR 24 
FOG 25 
F^G 26 
FOG 27 
EOG 28 
FOG 20 
FOG 30 
FOG 31 
FOG 3? 
F^r, ?3 
FOG 34 
FOG 35 
FOG 36 
FOG 37 
FOG 38 
frnr. 3Q 
FOG 40 
FOG Al 
FOG 42 
FOG 43 
FOG A4 
For. 4«S 
FOG 46 
FOG 47 
FOG «8 
FOO AO 
FO« 80 
FDR 81 
F^G 52 
FOG 83 
FOG 54 
FOG 85 

26 i 
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'■T;' ST' 
*0J. 

.■; ■ 

%j« 
^^ 

tr    (nr-v/r-nce-)    1-> , 1 "» 

yym-vv+9» vrpor4.VP- T 7^ 

^-j rr>^lTT^|UB■ 

in yyaVHryxfr«1"« VIM) 

vyBy { j j »vrAc-yre-po 
VVBV( jj^vcAr-yTB'Pri 

tcr   (M^O.UT.J»)   rn TO  ?7 
Yy=yM(vrj>,Y(j)> 
VVaVUfV(J> < 
(»n TO o^ 

1 A     VTN«Y( J) + (ye-«^Te-YIJ> >♦ ( ( V (|r )-v( jj ,/(y ((r )-y ( J) ) ) 
«O TO (1T,?0). MAO 

IT   yy«ye>cTc#yF«'-_y7Ppo 
vvaVT>"»vr/\r:-Y"'«:"no 
T r- (ncr\/c-np,rr ) to, to 

vyB—w+OÄVTirnn+vC T Tr 
yyeTc-MO 

1 r> TiMTTHH IP 
rn   TO   ?i 

^i yv.vtj (yPAc'rc • v'»'> 
wsvu > v f f,i) 

••i rALi   HLOT  (yy,YY,.T) 
YVsy ( j ) *YFAr-Y7E:P0 
yy«y (j > -> VFA r-y7?P0 
tr    (MAO.I.T,?)   r;o   TO   97 
yvayMfvc j) .y r.ji > 
VYsVpfV(J)) 

CO   TO   '7 
^ yTM«y(J5 + (Y',.rM'TH-v( J) )•( (XtKj-yf JM/tVfK-J-Yf.M M 

(to   TO    (??,?«),    MAP 
9T YVSYCOIITU^YFAO-YTB-PO 

yy=yT^^#yFAC-Y■'^',', 

JP   fn'-v'irnsP)   ?4»?A 
•^/v TtTMOsyy 

yyB-Yy+-»,*v-»pno+ve IT«1 

Vy-TFMD 
(-O   TO    ?* 

9« yXByM(yTN,YeOll''-u) 

YYaVu^vrODTH) 
^"^    '"«LI. "L^T (Xy.YY,?) 

vv«Y(,)) »ycAO-Y7(rc30 
yymyc jj^ye-Ar-.yrcpo 
TIT   (Moo.LT,?)   i-O   TO   w 

yy»yH(y(j).Y(J>I 

YY = vuO'( J) ) 
->-» r.o  TO   (?n,ioj«  MAC 

■an ye-    (peVFpe,F)    ?O«^0 
oo ycrvo-yy 

rn« 5« 
FOG ^7 
FOr nt> 
P06 «9 
€00 60 
Fon «t 
mr. 6? 
FOG A3 
rnti «A 
P^r, A« 
FOG 66 
FOG A7 
FOG Afl 
FOG AO 
For, TO 

FPf! 71 
FOft 7? 
FOG 73 
For, 74 
rnf% 7^ 
FOG Tft 

F^r, 77 
FOP 70 
FOG 70 
FOG P0 
FOG ni 
FOr, s? 
Foe P-T 
FOG P4 
FOG 85 
For. P6 
FOG »7 
FOG op 

"no PP 
For, 00 
FOG «»! 
COG P2 
FOr, P3 
»rnr. OA 

eo« OB 
FOG »6 
FOG 07 
EOS 9P 
FOG OP 
EO« ion 
FOr, 101 
FOG 10? 
"On 103 
FOG 104 
FOG 10B 
FOG 106 
FOG 107 
COG 109 
ED6 10P 
FOG 110 
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^01 KßPBODUCIBL^ 

VV»T»MO 

IC <:OMT»»IIIF 

rau. «LOT (vx.Yv,?) 
CALL «L^T (XX.W,-*) 
DITTUOM 

Tl «•»'■K'-l 

«»«N.i,P 
f ( •"'•(Xd* )-XB'/\^T«),LT,,9"»Xnt«;) «0 TO 40 
YfM«y»''» + (xwi!-rT-y(t<') )♦( (Y(t<'K)-v(i<'» )/'y<'<,,<»-y(K> > > 
«0 T« ("^«if»). w«" 

?? XX»XM(yWP«T.V?N) 
vy»yH(y!N) 
GO TO im 

^^ vv-v'.n-cT^yrBr-yT^nO 
vv^y t M»vr «r _v^rr>r> 

"»« r»LL "LOT (xx.yv.5M 
nn T« -»^ 

•>n roNTtKti» 
CALL "t^T (yv + vnTe#v«rftr»^tfiN.VY,^) 
'•« Y'* "**> 
yy»xt-< (x»»» «T« , y i N) 
vvayu(VfN.) 
CALL »LOT (XX.yy.l) 

^(^ «0 TO (-»«,^7), MA«s 
•»^ yy.yMrxrjt,"(j)> 

vv,vo(v(j)) 
nn  TO ^o 

•»«« yy»y(j)»yrac-yTFoo 
yy»Y{.n »yrar-yrrpo 

•»n CONTT^IIF 
TALL OL"1" Cv»vy,j») 
-'PTIISM 

tn ytN«y(K) + (xrA,5Te-x(ir»)*(»v(K««r)-yri>r))/(X(K,K')-y{i') n 
00 TO (A,»»*! )• M«0 

at yy.XHfXPA'Te.YtN) 
yv.yMfyTM» 
r.n   TO "»rt 

«!» -»»TTfcÄr 
xy»x«,(««T«»xr«r-x'7P,DO 
y v^y t w^y» «»<;-VTFOO 
«Ifi^—t. 
GO TO ?« 
»■NO 

FDR 111 
FDG 112 
FOG 113 
FPr; 114 
FOG US 
FOG 116 
COG 117 
FOG 11° 
Fnr no 
FOO 1?0 
FOG i)»i 
FOG 122 
FOG 123 
FOG I^A 
■■or 125 
"•DO 12« 
FOG 127 
FOG t?« 
FOR 129 
FOr, l-io 

FOG 131 
FOG 132 
FOO, 113 
COG 134 
FOG 13B 
FOG 13* 
FOG 1.17 
FOG 13P 
FOG 139 
FOG 140 
FOG 141 
F^r, 14? 
FOG 143 
en« 144 
FOG 14S 
EOG 146 
FOG 147 
riß 14B 
ED6 149 
FH« ISO 
FOG 1S1 
EOG 152 
FOG 153 
For, 1*4. 
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>'L,.u:.>.,..JiHiir*::k":;;- 

^ 

■"'J^eriliTtwr T
TTLP t yftyf.v/\yir..ni.TLFtM»»v,N;nY.MoT) 

r 
C     THIS «l^ROUTINe LAfTLS THE AXFS AND TOP O«5, THF PLOT AS WFLU AS 
C     nOAWTMr Tup POUVnAOfFS, 
r 

"JMFN^IOK! XA^tSCl). v«yt5<t). OLTL^d) 
CO»"'«nM /S^L^An/ «;PLtT«MAn»PEVFf»SF 
rOMWOW /FACTno/ XFAC.YFAC.xrEPO»YTFopfvni^.v«? I7F,ySI7F 
Lor;tr«i. OPVFOS«- 
fNTrrrn   XAXTS, Y«y f S,OLTLr• 
M^F■,07 

i- »LOT   v/vyyc   LA"L'" 
\e    (Mov#Po,',)    «^   TO   T 
CALL  rOfT   (NBX,nTF,ysirp,ei7|T) 

IF    (DPVFRep)    i,9 
I CALL   '•Vf/noL    (-.^A,^rF.ei7r,yAXf e.OO.tM^Y) 

r,o TO T 
9 rOMTtMiir 

TALL «-YVonL (nTr.-,^.cl7<!,tV«yT'5,^#n,NBy) 
-» JP  (Mnv#Fo,r>   rr TO A 

r PLOT   y  LA«FL 
CALL   no IT    (M^Y«niF.YSir^.StyF) 
IF   (OffV/CDee)    Ai^ 

4 CALL   eyMROL    ( n ie,., Tl, <( I T"", Y«Xt e ,0,O»NPY ) 
nr\  Tn  «, 

« ro^'TI^ll)r 
CALL «YMPOL f-»36.nTF,Cf7E,YAXTS.90.0,NPY) 

«,     T«
5,
 (Moj.^ri.O) rr TO o 

SIZF.,!A 
CALL ^niT (MPT,OIF,y«I7F,ei7F) 
fF (orvPP«F» T»^ 

T     TALL CVMBOL (yST7F4.,l^,YSl7F-Otr-,<;i7P,PLTLF,-'3'>#,NOT) 
r,o TO o 

p     rnMTjMUP 
CALL SYMPOL (OtF.YSfZF+.lB.SirP.eLTLEtO.P.NPT) 

"     rONTiNUF 
r,0 TO (1?, J^.l t til ) . VAP 

10 CALL BOLEFOG 
1 1     DFTUC«^l 
C     OOA1'' BOOOFP 
l?   tyeBvrT7p+,.onnoi 

CALL PLOT <0,,0,,3) 
IF (NPX.EO.O.ANO.NnY.FO.O.ANO.NPT.FO.O) PFTUPN 
XFP»1./yPAC 
00 15 I»l•IXS 
X»t-1 
XS»aMnP((X+X7FO0)»XFD.3A0,) 
CALL PLOT (V«0(,?) 
rALL PLOT (X,,!,?) 
IF CScvFPSE) 14« 1"< 

1^    CONTIWUF 
C«LL MIJWPPD (X-.?4«-«?«*0'r«yS«r>(,4HFP.n 

M    '"ONTTMlje- 
CALL   OLPT    (y,P,t3) 

1« COVTlMUF TLF      •?•? 

TLF 1 
TLF ? 
TLE 3 
TLF 4 
TLE « 
TLE 6 
TLF 7 

TLE n 
TLF Q 

TLF 10 
TLF 11 
TLF 1? 
TLF 13 
TLF 14 
TLE 15 
TLF 16 
TLF 17 
TLF IP 
TLF IP 
TL^ ?0 
TLE ?1 
TLE ?? 
TLF ?3 
TLP »4 
TLP ?« 
TLE ?6 
TLF 27 
TLE ?a 
TLF ?P 
TLE 30 
TLF 31 
TL"- 3? 
TLF 33 
TLF 34 
TLE 35 
TLF 36 
TLF 37 
TLE 3P 
TLE 3P 
TLE 40 
TLF 41 
TLF 42 
TLF 43 
TLF 44 
TLE 45 
TLF 46 
TLF 47 
TLF 4P 
TLP 40 
TLE 50 
TLE 51 
TLP 5? 
TLE 53 
TLE 54 

• 

% 
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■.,■■.'.■ .1    -<■■'■ 

■Ä.- 

NOT REPRODUCIBLE 

i(» 

17 

1" 

'1 

22 

'"ALL "L^T (ver""««»«^» 

VFP.t«O/vp^r 

V.t-1 

(XSI7F-,1«V,?) 
(XStZF«V»?) 

(yet^p.vMrr,?) 

fiALL »LPT 
CALL »LOT 
CALL »LOT 
rpMTf Ml»P 
CALL "L^T 
yntFBVM^P"-« TX«-I ) 
no io T»i.Tys 
y»XSITF-i+i-yntF 
x«;«AMrin( (y+yrrpoj^y-p«"»^^,) 
TALL »-LOT (y.V?!?"-«?) 
TALL »LOT (y.VMTP-.l t?> 
tF (P'VropF) 17,J« 
CALL MJMflP-P (X,y«; TZ"-*.•»(«.#,07.y«» »»ft. tAM«-»,!) 
CALL »LOT (y.vsirr.S) 
CALL »LOT (y,v?.|7r,a) 
CONTINUF 
CALL »LOT (0..YSIZE.2) 
Y0|F«VR!7F-(IYS-1 ) 
no ?•» t»i «iv? 
VBveT"rr'-T + l-Y»Tr' 
CALL »LOT (0.«Y«2) 
CALL »LOT (,1,Y.2) 
v s« (y4.y7F»0) »YF» 
IF (PFVFPSF) ?0»?1 
V«tB ( f • 1 + VT^PO ) »YFP 
CALL NUVPFP (-,?«,Y.,0T,VS.-00..AMP^,1 ) 
(50 TO ?? 
COMTTMUF 
CALL MIV^FP (-,"»*»Y«,O7«Y«»0,0«nNF«,n 
CALL »LOT (n,,Y,3) 
COMTIWUF 
CALL »LOT (0,«Ot»S> 
CALL »LOT (0,.0,.3) 
PFTUP^' 

TLF •^fi 
TLF F7 

TL» ^0 

TLF ^O 

TLF 60 
TLF 61 
TLF 6? 
TL"- 63 
TLF 6A 

TLE? 6« 
TLF 66 
TLF 67 
TLC 6P 
TLF 6» 
TLF 70 
TLF 7! 

TLE 72 
TLF 73 

TLF 7A 
TLF 7B 
TLC 76 
TLE 77 
TLF 78 
TL^ 70 

TLF flO 
TLE nt 
TLF 0? 

TLE 03 
TLE P4 

TLF P5 
TLE "6 
TLF fi7 

TLF «P 

TLF po 
TLF 90 
TLC 91 
TLE Q2 

TLE 03 
TLE 04 

OA 

^URPOMTTNF noiT (N|ny,f>|p,yftrc.« 
IF (Noy^SfZE.^T.XSTTF) ?I7F«,07 
XLFNTH»NBy#SI7F 
»! F« < XSI7^-XLFNTM)•,5 
»FTt,.'»1" 
END 

T7fr, nOT I 
DOT 2 
DOT 3 
nf)'r ♦ 
HOT fi 
DOT 6- 
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JfOf 
I  . 

'-Oft 
«^ 

1 

'-•eT«>vr*«T«!*^*»«) 

r 
r 

rovv^M  /c*r,i^/   yr ,y i, v»i, v , vr ^»*r 
IMTPr.^n   P^T 

aurrro   fN   (■»,!»    ( y ( I | • vraevi |) 

VMLT«VLAT 

V»APTe«yr 

f-   (V"(#i.T,n,»   yv.yw+^Aft, 
fe-   ( (ye-««;T«.vi..j,LT«'%. > 

•■»■r, 

«"»Öl«! •/•>*'» 

^T««-.!M(yi.aT»r»«r>i i 
^"Ll    rn trr»   (yr •xt AT•»• yy • vv. ▼•*, | , vn, vot ^r», | t 
VL«,>«Arrtr r vo/^op^iyoiiyn^vo^vo» )«eAn 
ir  «vo.LT.n.)   yLr«36r,-vi.r 
O« I ,y| ^.y| rtMft 
r«LL  «■'*.'"■''  rve,tXL«T»o'-f .yy.vv,^', | ,VB,V»»,-P, | | 
'"»LL   ••«.■■''   (yr,>CL«T,n«-T .y«>tV0.7«. 1 »vy,vv#77,^> 
yLOaArr«^ vO/«OOTf yo»wn*vn»vr») »•»»«« 
Tr   «ve«,i.T#rt#)   yi>Oa'«Ana.y|.'> 
VL A•"»■•,-» T* I ▼")•"«'" 
»0   *»    »«1 «»••"•' 
tr  (iv« i j.ro,'•,'»), ^N-,rvc »»,•''>,'».'•»»  ^rt T« 3 
xv.ro' e vr r »•of*i j«^rt«c v( 1 i»»>4nr 1 
yymrnrtvt f »•OA»«? i»siviyj f >»D#^I I 
y7"?f»k'»VI f »»OAnf ) 
TALL ■•t'Lr",9  <xr,yc*T»'»'"» ty«.vP»7o»| tyy.vv.^T.^i 
vyBeoi5T ( vn«vo« vevvn 1 
y« f ) • Ar*»«- < vn/vy ) «ra» 
f» CVO.LT,«.» yMi»"»^,".-yen 

/-«MTIMI» 

»"^LL   Tf   <y»*«T««yv,«»»(,vr ,1»^»^^!,, 
lOLrtT.l 
•^OT»! 
0»TI IOM 

ritin 

vrv 1 
vr*» p 
vrw 3 
vew « 
vew n 
V^W 6 
vr^ T 
vrw A 
vr« O 
V»v 1« 
vr« 11 
vrw ir 
vn» n 
vn# 1« 
vrw t* 
v*» 1^ 
wrw \y 
vr«# tn 
vr* t« 
vr*» f0 
vew fi 
vrw p* 
vrv ti 
vrv K« 
v*v «• 
vrv ^* 
vrv rT 
vrv ?■ 
vrv r« 
vrv •^o 
w ?l 
vr^« ^* 
vrv ^^ 
vw M 
vr*> ^i 
vw ^A 
vw ^ 
vrv 3M» 
vw 5« 
yv* «A 
vw «1 
vrv «* 
vrv «1 
vw «« 
vrv «« 
vrv •• 
vrv «T 
vrv «« 
vrv «• 
vrv «A 
vrv •1 
vrv 9t 
vrv •» 
Wv «A« 

«u«»ofiiiTfv» rut•''>  f* *• •*"rT«.i»«i»w«y,T,N«i'»»«'«»«*»« I*I 
nf»rvr|Aki   yr||«   vfll«    '«I».   V~M>»   »«»Ml»    »T» | | 
/f«    TO    II ,*»,    IT 

j C«LL   TOAw'rv   ir>M| ( Tur'a t^r 1 .y.v,«.^, vr>t vr.?" • 
orT»r»»i 

*^ '"»1.1.    iwyrwAr   1 y-,vn, ▼€»,»■,«,v,»| 
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MOir 
„gpBOOUOBIX 

tUW»*l)T 1 HP   To •i,«*'...    ||»wt ."M^T^I ,I» •H .«v.vv,77.N.»v»,vv«,ryn» Trv 1 
»(«•ru'fM* «Mi«   y»i^n  yvi||,  v»« II*   »7in.   yvp(||,   vvpiii«   T7oii ,T<ru » 
evmtm •«/ *I^«,«I TF" 1 
t'   «(•»•."O.O«! |I.*N«,IT'.»'/».TM'T* 1 ••AN'>.«P«r.-'',»♦•'Mil   nO TO   j Tr%l 4 
•«••utl Trv •1 
T«STM»T«| rrM 6 
•>«••»«! 1 TFM T 

rwu a 
PM|a<»M||M*An TF* 9 
•»• 1 ••• 11 •«•*» rrv l" 
T«^T««TM»»« | «•«» TFM It 
'•••C*>««»MI | rr»» 1? 
e«»?««c»»«i | rr^ 15 
'▼•'*«|Tu»T4| rrn 1« 
«r>a«|fti(f<Mi t T^M 1^ 
««•»|Mt»«l| rrv IA 
«T««tM|VM»TM TFM \y 

Tr» IF 
* 11 «»»•r^»«»»rT»i,n»«« TF- to 
»H«^»«««»«T rr*» FO 
*l». I »•-««•ri»»'*T«*i»»'"' TFM ?l 
»•».^«•-«••••♦^▼•'•^* T»M ?? 

TFM »1 
»0»||««T»H» TFM ?« 
• l^«»t«-«T*^** TrM F9 
•l^.^»»^T TFV F6 
no  9 ir«|«N TF* ?y 

KlllaWIKt rr» FF 
»i»l«vv«ri rr»« 7« 

«Ml» —I«'» rw* 1« 

«»0 ^   I«!«"» TW* 3» 
»•Ill«'», TrM 1» 

»V»   •   jml,* ▼rM 1? 

W*I||«V*I1|**tI.JICKIJl rr^ 3« 
CONTfaUf TFM 39 
VV*!»!««»!11 T*M 3* 
vvn|V|av*f »| ♦r« IT 
»»•««»•v«»l*l rw* ta 

rm<«t»«#> r*m 1« 

0m rrv 
«n 
«1 

SUMA"TtMr   tNV**«^   nrv»,vv«»«T?i»»N.inr.vv«FFl 
rwlOM ••/ «OOl 
•>t<M>v5i«^ «f»i^t* »i*i« mmi« win, rtcn« 
no ■• r«t«M 
mil I«v»»!«i 
»•|FISW»|«| 

no i .»•t.'» 
»iji»*, 
»»O  I   Ml«* 
viJiaviJt*«lI,Jt*«*l|I 
FflMTtM* 
»••^»•Tll| 
W|«|»»lf | 

roNTtMur 

P«F» 

INV 
l**V 

woni, vv»m, ▼▼«miNv 
|MU 

!•<» 
INV 
INV 
INW 
INV 
INV 
INV 
I^V 
fMf 
INV 
INV 
I^V 
INV 
|NW 
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