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1. SCOPE

This document describes the conversion of the CLASSY clustering/
classification program from the UNIVAC EXEC 2 in JSC Bldg 12

to the IBM 370/148 computer at LARS, West Lafayette, Indiana.

The converted program is written exclusively in Fortran IV-G.

The conversion approach has been similar to that followed in
the EOD-LARSYS system Conversion.

Several program enhancements and/or changes have been incorporated

as a result of information made available during the conversion

process.



2. APPLICABLE DOCUMENTS

• TIRF 77-0072

• "As-Built" Design Specification, "CLASSY Program Modification,"

TIRF 77-0055, JSC-13986, LEC-12185, April 1978.

• "Program Documentation for Modification to the CLASSY Program,"

JSC-12602, LEC-10481, April 1977.

• Technical Memorandum, "Final Acceptance Test Plan for the

EOD-LARSYS conversion," Ref; 546C-13, March 1978.



3, SYSTEM DESCRIPTION

3.1 HARDWARE DESCRIPTION

The CLASY clustering , program, as modified, is operational on the Univac 1110

(or 1108) under the EXECS operating system. The program utilizes the Univac

Fortran V compiler (the original program utilizes the Univac reentrant Fortran

compiler, RFOR), the Univac assembler (for assembly routines FREE, GET

and LOCK), and the Univac system random file access routines RINIT, BREAD,

and RWRITE.

3.2 SOFTWARE DESCRIPTION

The CLASY system of subprograms was originated by Dr. Michael Rassbach, a post-

doctoral contractor for NASA-JSC, Earth Observations Division (TF).

The purpose for his development of CLASY was the implementation of an iterative

statistical clustering algorithm which had theoretical promise for application

to classification of earth resources (image) data acquired from the LANDSAT

(formerly ERTS) satellite.

These modifications to CLASY are (1) to improve the program execution time,

especially input/output overhead, in order to make it feasible to test and

evaluate the CLASY progf,am, (2) to implement a randomized input data

scrambling technique which was obtained from Rice University by the Earth

Observations Division's Research, Test and Evaluation (RT&E) Branch (TF3).

The scrambling of input data vectors is a necessity in CLASY due to the

algorithms; sensitivity to correlated data values and (3) to allow users to

specify more than 4 channels for classification.

The CLASY system of subprograms consists of the main driver program, CLASY,

and 56 subprograms, not including the Univac system routines utilized by

the program. Four of the subrprograms (LOCK, GET, FREE, and BYTRAN) were

originally programmed Univac assembly language (SLEUTH II), the remaining

subprograms and the main program, CLASY, are converted to the Univac Fortran

V language from the former (original) Univac reentrant Fortran language, RFOR.



The driver program for the clustering system is CLASY. The data handling

subprograms for the system are READTP and STATIS which were reprogrammed to

implement the required data input improvement and to implement the randomized

data scrambling technique. READTP provides the data setup for acquisition

on demand by the iterative statistical subprogram, STATIS. STATIS initiates

the clustering procedure, operating on one pixel (data vector) at a time

in setting up clusters and making the cluster split/combine decisions, Each

pixel is examined 10 times by STATIS during the clustering procedure,

To implement the required modifications and the modifications suggestdd by

the program originator to improve the program's reliability, the following

routines in the CLASY clustering system received changes: CLASY, CLASYI

(deleted), ADJUST, LOCK (formerly LOC), CLPRM, (formerly CLPR) CLDUMP, MISN,

SETUP9, CMRK10, SLIM, MULTI, SEPER, TR, STATIS, CLUST.

The modified subprograms are discussed in the order of their use by the CLASY

system,.

The overall CLASY system is flowcharted in Appendix A. Listings of the

modified routines are shown in Appendix U. Sample output from the CLASY

system is shown in Appendix C.

3.2.1 SOFTWARE COMPONENT NO. 1 (CLASY)

3.2.1.1	 Linkages

CLASY is the driver program of the CLASY clustering system. CLASY calls

SETUP9, READTP, MULTI, and CLUSMP.

3.2,`..2	 Interfaces

The common blocks INFORM, CLUSTR, CLUS, MISC, and STPAR and calling arguments

are used in the program CLASY as interfaces with other routines in the

clustering system,
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3.2.1 .3 	 In,puts

CLASY calls SETUP9, which reads the input supervisor (control) cards. The

supervisor cards and their functions are described in the discussion of

SETUP9 (section 3.7.2.6).

The required input to the CLASY program consists of one tape (or file) con-

*	 twining the multichannel image data and the special-format card input.

The image data tape (file) is presumed to be in either of two specific formats--

either "LARSYS II" format or "UNIVERSAL" format. The tape (file) reading

program in CLASY, TAPERD, accepts either of these formats and self-determines

the correct method of reading the data.

3.2.1.4 Outputs

The output by CLASY is all line-printer output. Interim printout of statistical

parameters and diagnostic data is provided during the iterative cluster-forming

process.

The final output is a "map", with a symbolic representation of area clustered,

with each pixel of the area classified using the statistics (mean and covariance)

from final cluster set determined by CLASY. The symbols on the "map" represent

the cluster (-class) which is the most likely parent distribution for the

given pixel. The "map" is output by subprogram CLUSMP.

Sample output is shown in Appendix C.

3.2.1.5 Storage Requirement

Storage used; Code w 368 	 Data = 421128

k

3.2 .1.5 Description

CLASY is the driver program for the clustering routines. It was rewritten to

(1) enable CLASYi 'o retrieve large blocks of data (dimensioned ARRAY

(20 001)) from drum (2) to pre-calculate the amount of data RREAD (drum read

3-3
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isubroutine) wi11 read from drum, (3) to make DATAS (the array containi.nq

the scrambled data) and PV (the array passed to the clustering routine, 3TATIS)

to reside in the same locations as the large data array, "ARRAY" and (4) to

selectively skip calculations on clusters which have subclusters, All other

logic in the program remains the same as in the pre-modified version of

CLASY.

3.2,1.7 Flowchart

See Appendix A.

3.2.1.8 Listings

See Appendix R for program.

3.2.1.9 Restrictio ns

The known restrictions inherent in the program are (1) the program will not

successfully execute with only one channel, (2) a data vector containing a

zero value in the channel of interest will cause an error termination of the

program's execution, (3) the size of the original image data set read from

the input tape (or file) and placed on drum must be containable in 1,310,717

locations of drum storage available to the random access routines (RINIT,

RREAD, and RWRITE).

3.2.2 SOFTWARE COMPONENT NO 2 (SETUPS)

3.2.2.1 Li nka e

SETUP9 is called from CLASY, SETUPS calls NXTCNR and NUMBER, which are entry
points in subroutine FIND.

3.2.2.2 Interface

Interface is accomplished through calling argLIments and the following common

blocks: INFORM, SUPCUMy and CLUSTR.

3.2.2.3 Inputs

See Appendix C.
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3.,2.2.7 Flow

Sae Appendix A.

3.2.2.8 Listings

,See Appendix R for the modified program listing.

3.2.3 SOFTWARE COMPONENT NO. 3 (READTP)

3.2.3.1	 Linkage

READTP is called from CLASY. READTP calls RREAD, RWRITE, CMERR, and ZOR

(Function ZOR is the random number generator used in the data scrambling

technique), RINIT, TAPHDR, LAREAD, FLDINT, LINERD, FOLINT and ERTRAN.

3.2.3.2 Interface

Interface is accomplishers through calling arguments and the following common

blocks: INFORM, CLUSTR, CLUS, MISC, and STPAR.

3.2.3.3 I, nputs

Image data tape described in 3.2.1.3

3.2.3.0, Output

READTP outputs the following error messages;

3.2.3.5 Storage Requirement

Storage used: Corse.	 1662 8	Data = 42'78

3.2.3.6 Des cription

READTP performs the input image data-handling function for the CLASY

clustering system and makes the image data available on disk to the iterative

statistical subprogram, STATIS. The original image data from the area on
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the input tape (file) which has been designated by the input field-definition

card(s) is prestoro,̂, i on drum as one continuous block of data. The Univac

ranrv a i file access routines -- RINIT, RWRITE -- are utilized to place the

input data on the drum as the data is read from the input tape (file) by the

TAPERD subprogram.

READTP precomputes the base addresses for three data-buffering arrays in

core-storage. One half of data-buffering array, ARRAY is used to retrieve

a block of original image data from the prestored drum.

The other half of array, ARRAY is used to contain a set of integers -- 1 ,2,3,.. , ,N

where N=the number of data vectors in tho original image array, Upon completion

the first half of the array will contain ,i set of data vectors obtained from

the original image set, but stored such that each data vector's original

spatial location is randomly rearranged. The data scrambling technique

utilized in rearranging the data vectors was obtained from Rice University

via RT&E and is the required modification implemented by this modification to

the CLASY clustering system. The implementation of the randomized data

scrambling technique is performed as follows:

(1) Given an array of original image data vectors, and an array, of integers -- 	 1"

1,2,3....,N with N ;= the number of image data (2) Scramble the

(2) Scramble the elements of A

a. Obtain a random number, Z i , from the uniform random number generator;

Zi =ZOR(0), O.<Zi<1.0

b. Multiply the random number Z i , by N, the largest integer in A;

IX i =Nx Zi + 1

c. Using IX  as an index, scramble the integers in A as follows:
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3.2.2.4 Output

SETUPS prints out a summary of the input to CLASY and also prints an error

message on the line printer, if an invalid input card is detected. If an

error is detected, SETUPS prints the following message "INVALID INPOT CARD--

IGNORED", processing continues.

3.2.2.5 Storage Requirement

Storage used: Code -- 275 y	 Data - 157R

3.2.2.5	 Description

SETUPS reads and analyzes all cards input to the CLASP program. SETUP 9 was

modified to add "0" (zero) as a new symbol to the symbol array "SMSLS".

The following control cards are input to the modified CLASY program, to be

analysed by SETUPS. In all cards, the "keyword" begins in card column 1,

and any parameters on the card are placed from card columns 11 through 72,

inc'.usive.

1. "CHANNEL" CARD (i.e., "CHANNEL 1,5,9,13")

The "CHANNEL" card specifies the channel numbers to be used in clustering the

multi-channel data vectors. At present the maximum number of channels

allowed to specify is eight, The identification "CHANNEL" starts in column 1,

and the actual channel numbers, separated by commas, start in card column

11, and must be terminated by column 72.

2. "PRINT" CARD (i.e., "PRINT 1,3,311)

The "PRINT" card specifies how to print the cluster map. The identification

"PRINT" starts in column 1, the actual print parameters start in card column 11,

separated by commas, and ending by column 72.

3. "HED1" card
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4. "HED2" card

These two cards may be used to specify any arbitrary heading for the printer

output, including the cluster map. Any alphanumeric characters put into

card columns 11-72 of these two cards will be output as a page heading.

5. "NPOS" card

This card, used previously in the unmodified CLASY program, specified the
1	

number of positions to skip to read a pixel point (i.e. to "scramble" the

data). This card is not used in the modified CLASY program.

6. "NPTS" card

This card, used previously in the unmodified CLASY program, specified the

number of pixels to retrieve from the data set at each point. This card

is not used in the modified 4LASY program. (NPTS was used in the original

programs data scrambling technique).

7. "DATE" card

This card is used to specify the date or any eight characters. Will be

printed at the upper right hand corner of each page of printer output.

8. "COMMENT" card

The "COMMENT" card is equivalent in use and format with the "HED1" and

"HED2" cards, described above. 	 Nr

9. "*END*" card

This card specifies the end of all supervisor (control) card (described

above) input to CLASY. This card is a mandatory input to CLASY, to

initiate the clustering process.

3-8



TEMP = Ai

A i = IXi

A IXi = TEMP

d. Execute the above procedure (a--c) N times, with

i=N,N-1,N-2,...,1

e. Create the new (scrambled) set of data vectors, A s,

as follows;

for i = 1, 2, 3, ..., N

A s i = A (j), where j = Ai

The scrambled data set, is made available in large blocks for retrieval on

demand from the statistical clustering subprogram, STATIS. The scrambling

of data for STATIS is necessitated by the clustering tilgorithm's sensit, ty

to correlated data.

The data buffering technique as described accomplished the first objective 	 N

of the modifications to the CLASY clustering system--namely, the improvement

of program execution time.

3.2.3.7	 Flowchart

See Appendix A.

3.2.3.8	 Listings

See Appendix B for program listing.

3.2.4 SOFTWARE COMPONENT NO. 4 (MULTI)
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3.2,4.1 Lin_ ka_gc

MULTI is called from CLASY. MULTI calls DATFIX, ALFREE, CLINIT, STATIS

and CLDUMP.

3.2,4,2 Interface

Interface is accomplished through calling arguments and the following
	 t

common blocks; CLUS, MISC, STPAR, INFORM and CLUSTR.

3.2.4.3	 Inputs

None.

3.2.4.4 Output

None.

3.2.4.5 Storage Requirements

Storage usel: Code =105 8	 Data	 118



	

3.2.4.6	 Description

MULTI calls the routines to initialize the clustering algorithm. MULTI

was modified to make use of unused areas in core. ARRAY (EXARAY) was pre-

viou ,, Iy dimensioned but never used. A method was devised to make use of

this unused core such that the PV sari-a,i and DATAB array (array utilized in

STATIS and the array containing sor;i!,Ioied data vectors) be made to utilize

the same area of core (i.e., the PV and DATAB arrays were made equivalent

storage areas, in ARRAY (EXARAY)).

	3.2.4.7	 Flowchart

See Appendix A.

3.2.4.8 Listings

See Appendix B for program listing.

3.2.5 SOFTWARE'COMPONENT NO. 5 (STATIS)

3.2.5.1 Linkages

STATIS is called by MULTI. STATIS calls DISC, CLASY2, CORECT, DOTSQ,

VPV, VMTV, MPVS, ADJUST, CLDUMP, and EXP.

3.2.5.2 Interface

Interface is accomplished through calling arguments and the following

common blocks: CLUS, MISC, STPAR, CLUSTR, and RAND.
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3,2.5,3	 Inputs

None.

3.2.5.4	 Outputs
3

STATIS outputs two warning messages. 	 They are:	 "***WARNING ON THE—

c	 INDEX(KL)=",	 "**SUSPECTED BAD DATA POINT --ST.A'(IS**IDO--,ROOT,

VECTOR"

a

3.2.5.5	 Storage Reyuirements,

'Storage used: 	 Code = 1305 8	Data = 3068
3

3.2.5.6	 Description

STATIS takes each input data vector and classifies it on a fractional,

probabilistic basis.	 It then updates the various statistical parameters

associated with the classes (clusters) indicated and checks to see if any
i

of these classes is potentially two. 	 Those which are will be referred

to the routine "SPLIT".	 The one modification made to STATIS was the re- a

dimensioning of the PV array, which contains the data vectors to be clustered.
a

3.2,5.7	 Flowchart

See Appendix A.

3.2.5.8	 Listings

See Appendix B for program listing.
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3.2.6 SOFTWARE COMPONENT NO,. 6 (ADJUST)

9

3.2.6.1 Linkage

Adjust is called from STATIS. ADJUST calls GET, TR, DOTSQ, SQMTX, MINV,

UNIF, CLPR, TRIMTX, DENCAL, SPLIT, FREE, CLDUMP, SEPER, SUBLIM, SLIM,

CORECT, JOIN, APRIOR, SQRT, ALDG, EXP, and XPRI.

3.2.6.2 Interface
f

Interface is accomplished through calling arguments and the following

common blocks: CLUS, MISC, STPAR, CLUSTR, and JOINPR.

3.2 6.3 Inputs

None..

3.2.6.4 Outputs

ADJUST prints out three brief messages concerning statistical information

and three error messages. They are; "ADJUST WEIGHT WAS SPFAC

CHANGE—	, "STATISTICS: TRACE, SKEW— KURT— TESTS (SPLIT >O)

— — _."9 "###HAVE SPLIT— WEIGHT— SUBS— __"', "W/OVOL ERROR IN ADJUST:

KL,W,NEW W,VOL	 ^ —11 , "***EXTRAPOLATION PROBLEM IN ADJUST: ITER,

INDEX(KL), VOL IN, OVOL, CVOL	 __01  "LOG ERROR IN ADJUST: I,

IM, KL, K/VRIN= 	
of

3.2.6.5 Storage Requirements

Storage used: Code	 24068 Data = 3548

3-13
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3.2.6.5 Description,

One modification made to ADJUST was to eliminate the use of subscripted !sub-

scripts for those arrays which previously presumed the RFOR (reentrant

Fortran) compiler, The change was made to enable the routine to compile under

the Un i vac 111-EXEC 8 Fortran V compiler. The second change made was that

?nput to the "ALOG" routine is forced to be positive by use of the absolute

value of the input being sent to "ALOG". The reason for the change was than

an occasional negative value was being sent to "ALOG", causing an error
termination. The routine previously referenced a dimensioned variable in
several calling statements causing an error during program execution, These

errors were corrected. Other modifications which were suggested by the

CLASY program originator, Dr, Mike Rassbach, are changes in the calculation

of EXF, WADJ, DCORR and ALINK.

3.2.6.7 Flowchart

See Appendix A.

3.2.6,8 Listings

See Appendix B for program listings.

3.2,7 SOFTWARE COMPONENT NO. 7 (TR)

3.2.7.1 Linka e

TR is called from ADJUST.

3.2.7.2 Interface

Interface is accomplished through calling arguments and the following common

blocks: CLUS, MISC, and STPAR

3.2.7.3 Inputs

None.
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3.2.7.4 Outputstputs

None.

3.2,7.5 Storage Requirements

Storage used: Code :: 124 8	Data ^-- 358

3,2,7,5 Description

The modification made to TR was the elimination of subscripted subscripts,

to enable this routine to be compiled under the Fortran V compiler on the

Univac 1110 (EXEC 8 system). The subscripted subscript notation was a

feature of the reentrant Fortran compiler RFOR, utilized by the program

originator in development of CLASY.

3.2.7.7 Flowchart

See Appendix A.

3.2.7,8 Listings

See Appendix 8 for program listing.

3.2.8 SOFTWARE COMPONENT NO. 8 (CLPRM)

3.2.8.1 Linkage

CLPRM is called from CLDUMP, ADJUST, SEPER and JOIN. CLPRM calls GET, LOCK,

SQMTX, MINV, and FREE.

3.2.8.2 Interface

Interface is accomplished through calling arguments and the following common

blocks: CLUS, MISC, and STPAR.
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3.2.8.3	 In Puts

None.

3.2.8.4 Outputs

CLPR prints out seven messages concerning statistical information. These

messages are: "rLUSTER_ INDEX— PROPORTION_ . W*W SPLIT__ WEIGHT_ ,_, WAS_

ADJUST TO­ PROPORTION: PROP , CIN_— CTUT _ OLD PROP— CIN, ODEN-

DIFFER,_,_,. VOLUME_„ ROUT„ DCON­", "LOCAT.ION_ ,_, LINK SUBS, SUPER—

SYMBOL—" , "NET PROS ,__ D I RECT— CUMS— „y;" , "CUMS_, ^" , "MEAN	 "' ,

"KURT(*W)_	 _ ,.,_,", "OLD COVARIANCE

3.2.8.5 Storage Requirements

Storage used: Code =736 1 8 ,	 Data =364 8

3.2.P,6 Description.

The modifications made to CLPR to form CLPRM were (1) the elimination of sub-

scripted subscripts (2) a reference to one of CLASY's clustering routines,

named "LOC I', caused ambiguity, because there existed a Univac system routine

with the same name. Therefore this reference and all other references to

"LOC I' were changed to "LOCK". The originator of CLASY, Dr. Michael Rassbach,

provided changes to be made in CLPR. One modification suggested by

Dr. Rassbach was the changing of a format statement so that the printer will

skip a line before writing the statistical mean.

3.2.8.7 Flow_

See Appendix A.

3.2.8.8 Listings

See Appendix B for program listing
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3.2.9 SOFTWARE COMPONENT NO. 9 (CLDUMP)

3.2.9.1 Linkage

CLDUMP is called from CLASYI, MULTI, CLASY2 and ADJUST. CLDUMP calls

ISPLIT and CLPR.

3.2.9.2 Interface

Interface is accomplished through calling arguments and the following common

blocks: CLUS, MISC, STPAR, and CLUSTR.

3.2.9.3 Inputs

None.

3.2.9.4 Outputs

A header concerning the dump of the clusters and a debug statement giving

the value of the number of the split cluster and the value of the print

parameter.

3.2.9.5 Storage Requirements

Storage used: Code = 153 $ ,	 Data , 338



3,2.9.6 Description

The modifications made to CLDUMP were the elim ; nai;ion of the logical "IF"

statement that checked the value of ISPLIT and the print variable, PROUT,

before the call is made to CLPR. A debug printout statement was added to

allow printout of these variables for checkout purposes

3.2.9.7 Flowchart

See Appendix A.

3.2.9.8 Listings

See Appendix B for program listing.

3.2,10 SOFTWARE COMPONENT NO, 10 (ELIM)

3.2.10.1 Linkage,

ELIM is called from ADJUST. ELIM calls SUBLIM and TRFREE.

3.2.10.2 I nterface

Interface is accomplished through calling arguments and the following

common blocks: CLUS, MISC, and STPAR.

3.2.10.3 Inputs

None.

I"

Ir	 I
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3.2.10.4 ou,,,, tputs

SLIM prints out two messages, one statement when a cluster has been eliminated

and the other is an error message when a structural error has occurred.

These messages are., "###ELIMINATE— LINK, LSUBS, LSUPER

"**STRUCTURAL ERROR AT ELIM: KEL, KFAITN, KOLD, INIT

3.210.5 Storage Requirements

Storage used: Code - 1768 9 	Data = 468

3.2.10.6 Description

The modifications made to SLIM were the eliminations of subscripted sub-

scripts in Arrays to allow the routine to be compiled under the Fortran V

compiler of the Univac 1110-EXEC 8 system.

3.2.10.7 Flowchart

See Appendix A.

3.2.10.8 Listings

See Appendix B for program listings.

3.2.11 SOFTWARE COMPONENT N0. 11 (SEPER)

3.2.11.1	 Linka e,

SEPER is called from ADJUST. SEPER calls CLPR, DGNCAL, and FREE.

3-3.9
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3+ 2.11.2 Interface

Interface is accompl i sl

and STPAR,

32.11.3 Inputs

None.

3,2.11.4 Outputs

SUPER prints one statement, which is printed whenever a cluster is split.

This statement is : "###SEPARATE — SUPER, SUBS,„ — SPFAC-„_"

3.2,11.5 Storage Requirements

Storage used; Code = 237 8 	 Data = 456

3,2.11.6 Descriptions

The modifications made to SEPER were the elimination of subscripted subscripts

In arrays, to enable the routine to be compiled under the Fortran V compiler

of the Univac 1110-EXEC B system.

3.2.11.7 Flowchart

See Appendix A.

3.2.11.8  List n s

See Appendix B on program listing,
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3.2.12 SOFT'UARF COMPONENT NO, 12 (LOCK, formerly "LOC)

3.2.121 Linkages

LOCK is a function subprogram and is called from CLPR, and CLPRM.

3.2«12,2 Interface

Interface is accomplished through the function arguments,

3.2,123 I nputs

None.

3,2.12,4 Output

None.

3.2.12.5 Storage Requirements

Storage used. Code v 1610

3.2.12.6 Descriptions

The modification made to LOCK (formerly "LOC") was the changing of the

external reference name from 'LOC I to 'LOCK`. The name 'LOC I is also the

name of a Fortran V system routine which caused ambiguity between the two

routines during execution of CLASP. Changes were made to all other routines

that referenced this routine, to change the reference to be "LOCK" rather

than "LOG".

3.2.12.7 Flowchart

See Appendix A.
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i3.2.12.8 Listings

See Appendix B for program listing,

3.2.13 SOFTWARE COMPONENT NO. 13 (MISH)'

3.2.13.1 Linkages

The Fortran V procedure, MISH, is included in the following routines;

ACOM, ADJUST, ALFREE, AMSQ, APRIOR, CBLO, CLASY, CLDUMP, CLINIT,

CLPRM, CLUTIP, CLUST, CORECT, DATFIX. DOTSQ, FIGROT, SLIM, ISPLIT,

JOIN, MINV, MLT, MPVS, MTVEC, MULTI, MVEC, SEPER, SPLIT, SQM'M STATIS,

STOFLO, SUBLIM,-TR, TRFREE, TRIMTX, VMTV, and VPV.

3.2.13.2 Interface

The Fortran V procedure, MISH, is used as the interface for the following

common blocks: CLUS, MISC, and STPAR.

3.2.13.3 Inputs

None.

3.2.13.4 output

None.

3.2.13.5 Storage Requirements

Storage used: None

R
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3.2.13.6 Descriptions

The modification made to the proc, MISH, was the changing of the symbol

array 'NSYMB' dimension from 11 to 11 12" (i.e., NSYMB(12)). This was done

because another symbol was added to the large symbol array, 'SYM'.

3.2.13, 7 Flowchart

See Appendix A.

3.2.13'.8 Listings_

See Appendix B for program listing.

3.2.14 SOFTWARE COMPONENT NO. 14 (CMBKiO)

3.2.14.1 Linkages

The Fortran V procedure, CMBKlO, is included in the following routines:

ADJUST, CLASY, CLOUMP, CLINIT, CLUSMP, JOIN, MULTI, READTP, SETUPS,

and STATIS.

!	 3.2.14.2 Interface

{

The Fortran V procedure, CMBK10, is used as the interface for the common

block , CLUSTR.

3.2.14.3 Inputs,

None.

k

i

3.2.14.4 Output

None.



3.2,14.5	 Storage Requirement

Storage used:	 None

3.2,14.6	 Descri	 tL'o

The modi f  cati ons made to the F artran V procedure CMBKl 0 were as fol l ows :	 (1)

The changing of the parameter, MAXPOP, value from 60 to 61. 	 This was done

to increase the dimension of the symbol array to account for the addition of

another symbol to the array.	 The symbol added to the array was the character

1 0'	 (zero).	 (2) The maximum number of channels was changed front 4 to 16.

3.2.14.7	 Flowchart

See Appendix A.

3.2.14.8	 Li stings

See Appendix B for program listing.

3.2.15	 SOFTWARE COMPONENT NO. 15 (CLUST)

3.2.15.1	 Linkage

CLUST is called from CLUSMP. 	 CLUST calls ISPLIT, CORECT, DOTSQ, and EXP.

3.2.15.2	 Interface

Interface is accomplished through calling arguments and the following common

blocks:	 CLUS, MISC, STPAR, BICCOM.

3.2.15.3 Inputs

None.
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3.2.15.4 Outputs

None.

3.2.15.5 Storage_ Requirements

Storage used: Code -332, ,	 Data =1128

3.7.15.6 Rrsc.ri tlon

3.2.15:7 Flowchart

See Appendix A.

3.2.15.8 Listing

See Appendix B for program listing.



4,0 OPERATION

The source code and relocatable elements -for the CLASY system are on tape

12667, located in Building 12, Johnson Space Center, Houston, Texas, The

CLASY clustering program is operational on the Univac 1110 (or 1106) under

the EXEC8 operating system.
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CLAS

STOFLO
NRAND

^FTUP9 	 .NXTCHR
NUMBER

READTP,-	 RINIT
TAPHDR
FLDINT NPACK
LINERD NPAKI

rBYTRAN+FDLINI

RREAD'
RWRITE'

ZOR

C LAREAD... - -	 NXTCHR
CMERR

;MULTI	 ..FDATFIX
+-ALFREE FREE +

CLINIT GET
-STATIS DISC

RREAD'
CORRECT
DOTSQ
VPV
VMTV
MPVS
ADJUST*

CLDUMP-- . -	 CLPR*
^ISPLIT

LCLUSMP	 -BFINIT°
^ FDLINT
^-CLUST—µ-- —	 ISPLIT
y RREAD "

	

	 CORRECT
IDOTSQ

A
k

+ = Univac Assembly Language Routine

0 = Fortran internal subroutine

= Univac Random I/O Yrandom file access) routine

*	 Remainder of flowchart on page A-3
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ADJUST

	

	 GET	 STOFLO

TR
DOTSQ

k-AMSQ
SQMTX

^-M INV
^^-UNIF- - ..;.,....,..,-NRAND

=CLPR
-TRIMTX
^-DENCAL

SPLIT-- 	 SQMTX
EIGROT	 - FREE
ACOM	 GET  -STOFLO_ STOFLO
MLT
MVEC
MTVEC
ACOM

^

GET --	 -	 -	 STOFLO
APRIOR

^-MINV
-FREE
-CLDUMPW--	 CLPR

ISPLIT

, ,-SEPER CLPR
DENCAL

'- FREE
;̂ _ SUBLIM -	 - TRFREE FREE

EL IM _k. SUBL IM -------^- -^ TRFREE	 - 'FREE
LTRFREE ---,-.-• -	 FREE

CORECT
JOIN GET	 - STOFLO

SQMTX
MINV

,`-A PR I O R
t-°DENCAL
!-•TRIMTX

[APRIOR
CLPR

CLPR LOCK
-GET-.----., STOFLO
SQMTX
MINV
FREE

40A1,1^^{'^
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p«+WwcCa^ Z 40
OCI pOCJC3C,CG, q^QiNtC• COICCNJC76^dZ^08 F-	 11C M
00000OC^C^Ofa00CJC;11 ClA ilaG7Ci7[^ >	 "'' ^L
CIC)CG4C.ft l^^lg 1^^3CJ00C)CM0 100 Ott•
MH}^MMHMMHHHMYIHMHMNHMMMfK 4..JV C1

aW0404C^_ OMMS► t"lMMp ^//rMarC^	 rMMMfO vIW
y z

0000.C10w j0C,iC:0000	 -4
e 4Svcrc CIOC^p0cocav"C7C10Cp0 Qmr F»
C100i000000o0000C00000000

jo- = -d O
HCto N r • H ••
4.0 J ...., f 9i+

I	
4.a • at0u 04. Z

1^4	 MNCJ	 C)*	 iotw a O '+ 0-2x ZVIM±	 F•	 J1A Ntlli CINOWN<0>~4J All". N OWH "M
N	 W<t19k . 4	 .J,l4Y	 AS + IJCIMF-NM W.J •f VX2: 4.W 0
W WHyO,^ •C441t ww Omw

/	 MU:aJHj	 ^1W+1M4^+H>'{N O	 VI  4:3 WW:1,x	 x+G,x4x
1^ 700 0

uo p'tnpNl^• YV1.6WUf )zk4if14/1^F,Ih^+ ttM4^r40 ',7
^

0
'* rWxo

JCC3
1..x

C00000t-NtlNhh+ MNwA faY *f11► µ,Twinwv IAM 4-	 0 --- WO N p
OC^ Mb •iO g llr+ Hk^ p t^ . 44 "4 C1c1000,q1Ct
000000C .J4:i0t)	 0CJ00900c)aCJO

I	 LJ00: + H
+U 9L

616biu.
z

N\
4.H

MNx
ZH

a a00000000D0000A00 mp el
GIG	 KM'K F• 0 MWH /-Zx

OC 0cjclC)CC)000000C1C1C'1Clac laoa I	 Pl.	 N r M 00a &ce 1^W
!	 0xW C	 ►+ JJJ 04 4A Cr:	 M

MHMHMHWM MNNMHHMHMHHHl .K4' ROZ H	 .t 6i.1i.64. U.w C34 cot 
0 6.0w

Y1000z► OMC"IMMMMa1r0MCIMOM0Q0 NM 1-	 r 0 -1 4 >
{	 OQC10C7C1C74 CC^1O gC1C7004C6C70pOA4a I	 WM 0 A w w• >'W J W

g 0 coo ACJCI	 Ggr."tOC,ICi[Iptl00pCa00 p 0a ^ap44+90
pt:7Gt7

000000 0-U)a J l>tou MP w 'KW<is *+ /-Z Z 0: 24j4
NON lL	 r N y^ H 00 4A HH
W. W VI O g:SC.'C • H < A#- u
1.-111w H 4. HHH U. .J44t

N	 N U	 uNM 3tr t W ► Z .JJJ O ► 4 4,w
o wW	 OCW	 P-1-ZV1K > + N Zou i H r.• 1•- W Hull

71:	 U.	 mU.	 J..JIL	 <0M1-^7Cf,» 3I4AN HZt •4-0 --- 04 a U.
1	 0 Ha xx	 uww.4 1-D7 U.JTZCItH I	 0!4 =NJ MNM .3 4: 0

N	 ZM .J«	 Mt7saAll,YV'ill• rSWCLWCrKN I%	 7L a 14. .--- on: h h0-+
1MnX.J jwA;.'^x7.`GIL.7.'Z:G941.NVIVI4-W?t^ 0wo « w 4.'ww H4 0 Y1 N

oao *-- Zzx ►-• a •*
W ^OhN.dNM.?'MMShhN.6MtPN'AM p Ifl4A i	 U.CZ 0'.	 W HNH t X 040>
N 7 MNCJNfl + C7Y1',0C p MC1 .4 p% wOtn.00 ef ►-fit $-ty, coo UY. 0 4.27
Na	 .rti W	 lit C1Wt' JJJ 00 H 1111
l:1	 C ' C000MId ZW ruq rf t.a	 W4.k. J 4 N4
C7CJC.dCJ4l6JCJGGHJgC1QCa0C.7CJOUUUCJU Mtn WWCY Xt *	 ^.^

b4ykl
< T

OpCJC) ODOG1g00gaCJCIaOlIgk1C/ 00 i,-^•+,A ^x •ZC fab ap̂ :*	 1•,.
HHHMHWMHMHMMMMMMMHMCKMHM I	 O"ww WH

W
W!:	 u

44
C.1Z f: WNM

w xN 9 X Uu Z NM w .. ^••
W c%m;iC:, :tML,L)M y MUGCItJ pqCIM47MM M
0000 0CIU000000p G+C3C100000"o

MUJHH
:)X-'!K

IHI-04W HM W
WIV J

+(
w$

2H
Y

tlapOL CJ C1 CaGICJDg IJp Gp UOC,pp C3G1 Op--7m 000 00 -4 Yw CJC
000C1170gCJ0000CyOR7C7 gOt^C1000 om DMZ 00	 P C1tlz 0 aO:Ka CrJW JJ M W J <a HC CDO 40" uU	 0 °, NW 41j	 !	 ) x a ox =X;" rZ 0 wM M

r	 1-4.04 O"D MM w tYh 4..
Ck4LS	 Yh	 N CS ►fNTISN AA i

j	 fJ4,Nh-F14nlY.JWMxy14F-WS44LWCtNN q { '
N	 7q.liW7Kt .JU.Z)CWMG7 ; CCUU.F-l>*HO	 .rt^IMCJGCSCTC1,MYl0.'.tlJ0.KOutV1 ^ AAAAMA AAAII<4AAAAM '	 ;
H"11LJJir	 w Gzz2xfiaVI4AVIM1+^x uuuuu(J u u uuuuuuuuuuuuuu
Oghh4'^N>^Y ►'•ONOMNCINtMa>•C:C]^t^W
MhpN'41fA.U^.ONpftip.gMgKMNMa Iaa
^q.4NNC7Q.rC1q.-+.^.•iL7p.^Nr1.4170.+.^

tlC1CpC+CZC'+CJC1ptlOt^^`OG7C`CfC7[SC'lOCS
0a0ap ClC^ pGaOAtlDAC^CJC^Qga04 ^AMMMrMkI4MAAM111FC/ 16AAC► CIMMAAA #A1411
0aC1p0-'.'1C1L'1G1C10CaC^C700C ) Gt.7C^000 I	 *^NMaY1^OhR1PC'1.^4`AJM^'Y1Kfho0Cr• gwaNM.?Y1fDh-aQ4"Ct

.1.+.-4.+.+.4.ti rl.1.I N NN N NN NN N N M
MHNMHMMMHMMMMHMMHHh.NMMM
xCST^ p MM4ffgp MMC/4AtlJ0yMM0 ' MM^ 0 0 00 CJ CJ 6.1 L, po ata cl c,nc, CI pC7AOt^
Agoaclracooc,00r^unc',1^4;f1^cic^r^D
4fJLIW1.14d bIWV^.IV VV ►J lJ4^/u4.1u4Vb/ 6I^.I LI4.I^.If.l.'wf'/1l .7`Y //-'1`W WWWWWWWWW WW.fyW WWW

I	 004at,`Jb000DOC1C10.•4.^.ti.r.+r4.i.^.f.w.+.4.+-1r+.-4.f.i
N.IMMW W.1.f«fW«f M.+W Wr.=fH SIWH ..^.y M WWMW nf rl rf
goppopnc,pcycacaopacJaoapapc4c4000pAC^
000 00AK1p00000AGpoc)0C)pODOC)OC3000

8-89

- .+w:ww^4kr .s .	 ..	 ^.aq svi hA .x.. .



1
s

►hYtiIAUtY' ) Y+{OC"•wnM10N +OW/^s+NMa7'IOl MU •+NNNN +• ^^DUf a..+Nftht ►- h*1*1•I+WI* nhNlllt7lACC" C7C'1
00dO000.•+.•••1r1+^NNNNMMMMM.s sY/Y11hInN1e1^pO.r.^NNMMMMMMM110+01^•h0^77JO.r.^Mw
00000!700 i^OOdq CfO pOQOd0000O dOG00^+•/^.+.ti•r+ti+yrti.•/+r••rHr•+.+r+.INNNNNNNN
CIO 000 COO B10C9O0 CC) 0000000000000000000000000000000000000000d OOOOOC70C+Or^000OOCOOCJO00 gC10DO0O000000gp000000tltl00 0000 0 00
OQOOO000000Q00000000QOQOOQOOOOOOOOOOQOOOOG1000000C'100000CSN
O

r

r

kAY N

7 u
V) n W
Z H 0 ..
r + IY In
Y	 1	 i ►. W M
^	 ^ 4 H M

M

'► 14, K
O +1" O 1/1

^ • H •I	 i 1	 2	 i I O .'^.'' K
V) z 11 4/I 4 K

(	 (►W. a IW. H
Z	 i	 ^	 !^ LL	 ^	 ^ ^ h ^'	 ^

I
'U 11 of

«	 10 W • z
'H	 i

I • W (L
.+	 ! z	 I	 I ^4. • .4 41 W O
O H 0 n N T z z ►* 0
In	 J X O ♦, 	 K H H m z

ca
S  M K 4	 • ►• 	 ^ • r Nr K u y	 }	 I •[	 U 1i9 J O H

'N ;z MIWi.
Ou	

w	 C.) T Y	 ♦ INa.1w'	 vVi	 !	 I	 ;►-	 1-.
I

0 4	 u	 •. •,	 O a z ►- } 0 5
2	 1	 :K	 x ix a	 z	 hW J z H z r mx	 1	 w	 Z k. Ix	 H	 4 'H w •	 .J 0: • x

.. s
wm

...
W 040 ~W	 i	 O	 O z •	 C	 k U. N k

f * 2in	 U	 H	 #	 In H H	 \	 411 N r Why 1n z
'o I	 1	 O	 FAno	 U.	 ^

0.-
4

IL	 ^•	 CYH	 H
►̀ 00	 ae	 m • ^

W ZOO
4 Hzr

H
u

r
4

of
4

H
IL

2'-•► 	 . r	 n H NM	 ►-	 t -+ r • JW W H m/n
In	 0 ,.w	 m	 W r Y	 H	 .H u.	 • •o h N •-4
W	 V)	 hz4	 "Z	 r u 400	 z	 0- 4 Z =40 m Y H YS
1.-	 ►-	 i	 MK	 H 0 ar►-	 w	 JY O H rh.- W -K 7C Ka
M	 z	 COO—	 Im W cr	 -+	 0	 u- .K	 W O 04,4 1- M H M0

a	 UW%i	 Or	 7 O .40Orr	 1	 on: J znl z w a
\ ^r	 1^Cori z	 UH	 ^ — MO 	 z 	 W U.	 "0" • H 4 z 4z

^2000O Q OM- '"	 1	 NX	 0
th/1	 H O Oz	 r1^4 O: +•	 O ►- O rC
W	 01n11 1s 11	 rhd	 W	 fiJ	 4K	 r

.J!
W

KOOSOW	 i O+^ K
W • NJS	 NCJ	 ►';

►-	 IpW
z w& •

W
J z <

J 31
JO1••	 U •	 ' U' H ?	 m	 O	 O S	 UP H C1" "[7 •-' k,. 4 	 IF tD H Z LU Q. H h N _1

\	 a•^:-+^O C10 • 7aWH	 C7N	 F-	 • LL Z O H2 .t T, J < LL t&.
-H	 JHKOII	 1I 1111110	 J,WIIHHI J	 • KZ •-11 •Z-O	 4 J	 .,JHh i O O 011

z	 NH-- -II lI 11 Ucz	 2.1 0"400 O x 10 3: N I I 	 U K YYIY 1111 T. ►-+ •-	 H w	 Jq N LL Car
O	 H	 0.-1-1.-	 O	 HW111111 IluUg04KO.mW	 H 00 2 I W 4
r	 JNua VINT T: S"LJJW44, GF-+]121L C2V>^1112 CJ HHacJSU1HH1-• 	H JII-4JW O J m JO
= s 4 at;^^II4,c01lIIH	 WI J{- J— Z J o .JO
O`HOI•- ►- ►-Ir7NMiL +[ •[ 00®]r lc[ 04.a7 ti7U44. W UIL4: }OIn_jwwm	 O czcw4, H t r KJ
4 ,1-OHL2H SSrHUUUKHNJI^ 1D2YmZHH 4 HHHzzzILHH} U=QLIH U. u N uu.

Uu	 I	 'UUU i	 uuU I	 UUU uUu

111► MYMI111N 1/N1IMNM/1^M /F^F11 ;I/AIM/FMMAItMMMM111FM // MIF,I/M^► M ' MMMM {PMlF11N1F1iIFMR1f
i1NMa ' u1^O f+ aaP('J ryNMaln^hW0^0^ "INMDt/7 ^Oh'a7 P0 «•NM q' In.p 1- a0PC7NN MJin ^Oho00. C7.+NMa'InWh
M M NI M M In M M M .w a.7J.T a z.7 Ar Inln In In 4nLn in ln {ninQOo.G Ia QOa101010.OPh i- NrH F r• r• H co m co w at co w as

I^1^1^• 1„/l • 101111` • lJ►•IVdY1W/'LI^iV 1 . 1<IYI WI- LJr11VIV4V IV WI" tirlo'NIWI+ I.J^`•r.^•-1w4 YI W •'• iNIVIV 1YV ^rLI YI W
.+ .-1 •+NNNNNMM MMMMM y 7? QY y 7'^lnlA In to U' l lnNln•O,O.O .010 ^ONPhl+hf^000.+M-+ti.tiN^na^rr.l
^•+ •1'1^.1.-^.ti.-^.+.r.r.tirll-/.•••yH.yr-I.y.yN.i.y^t.ti r^^+.^M'yN•-1.••-I ./Hn + rIHr HH-•NNNNNNNNNNNNNN
O OQC:lO00C:00[700 4 000 0 000OOOOCJ OC)Ca0000f70G7 Ca C7OGOO OOgC^C)OOQOCl00000
O 000000]OOOOOQOOOOC9QUI^OOQQGO OOOOOOQOOOGO00

i
OOOQOC7000 0 000 00

B-90

. r



MMC'hNMlifGlR400OOA v4F- .-f k 	Jr ^%OW%OCICC) sR/rGC.CO
i'rt1f1NN+01Ohf^1►P1^1^00r1•^NNInMMMr1MM1^IrNNNV1^010 10^{)IO IO IOIO^ii^O^O+OIOrO^Ohh/^000+i .1+H .A '
NNNNNNNNNNNNNMMMMMMMMMMMMMMMM MMMMMI .IM MMMM MMM111)MM MMMMilr a► tl sl Ylf'

) OgODC)OgGO000000C000OpODCi00gt70gOC10000t^0i'^OOOOOOOOOOOC]OOQCIpO
OOOOC14C70000CC1C?GOOCJOQ OC)OOCIQOQ OOOOOCt ODOC100 Gf^000C9 C1C700000000Ci
00000047OdOOOOf^000000OpOOCt000000000000000 QOOOQOOOtti0000Cip00

1

I

Z z xx mz Y
u u uu uu u

N
, 1 W

f

W • J	 w

Y V1 OC dIC
►^ K O.lJ,- u

w J w t 2l► 911104
O u

" a
O O-4

-%W
N 1K"uH N w 1-^0

" S w OC	 -K HW
O H 7 O 00 on
Ix

1 Ou Mw MO w^ >- 00
# 4L r u	 I a	 JN K Mo.- iN a H wo m (9" to .K tn-

K a	 s	 1 lb	 1-	 a f- a ah t w KxW Kt . UI-
H -[ —0	 O aOZ at. • VIN-

+	 d in	 o- O W UN • -tN I+	 i +w
1 MtKW 	I ►-sJ N y a -1. 51:

^lx I	 N NWWL') W-	 4n K w < H
AL

y 1	 N -036.4 K ♦ wW a w hula'
'

I	 W 44-40ce 0-0	 xz a W -cow
IC) j	 u U.	 20	 1 N W hH •. K	 M 0 w V1

I K o mm r- K LO U)	 h- do 0---- J
C 1	 d xu►

-AN
Waa uo HH-4I K x z

w -K>^M+ x00 Ka W H aWa x
a o Na KN	

I
►+	 1•-	 JIM a caha -4

F^ Huwt 20 &M K N HK x
y 11 N

O
I 2 I.	 C3 " 0.-	 -N -

O 0 aa Ox22 tNrn	 t u O W10 wh1 'w a a)H,,O >Oe KQ) h S a- O
Ia 0- . - daU. H K •^

o ,w w +n N O OKV) a JN d z O
1- ih i	 a, xcl.,0 0]1-icra ) u HW h H Z I

Z j Oa it d H71 w V)	 KN tD \hO i^ If! CJ	 j ZO+o aLL-K0-F-u Vii. Z W -	 -It.J 
t7 "O N

I	
z	 i H'71	 7 0>0OO U z	 -K O K; M )I-W

H - U K U,	 h- M	 -KO- MO H	 t4 a	 -- .411.
O x Olntn N M..^& .J n	 Z J u	 lt- ao

1	 ^,	 0 ^ W h J,.► j a -HH'K 4. W U. ^ N►- O K ♦ 4)	 K a Z 1
N	 z O l) U u W ) - e Hr O [DO	 L tY	 H a K^11	 H N +O Orf- h	 N. -4:1.1 dl- z zww O OW W	 tC - t-
a• i•-	 O	 • a 1.1)xM x	 L, cr KtLF- O -Oak-.1T0 31	 1.-x x K O
z 	 J r •-zz VIZ m0 0:	 O H OZ lKW I a H H U1-

^w	 y,	 l9IIIO	 1!	 •
I-K
uI 4a-+N •00 J- aluCS ..	 u t1.hY.4- I-O Oa Z OW WJ ^ m vo J ►-U.tDHdOw HO - OLL5-+ w W 41 ,-OG 0-0	 rFF ),	 CO O.JK HJM KH M O x WO)HF-W.+.r WO 'z JiDWU). tK -'t	 0X r • N a)7 a N (x	 K N

W4a11-Pa.+M -f L) • w- 7 •W -tr, 0.011'	 11 116-0 0 111 V) e41 1%11 al	 a HI)
:^HH_HMHF-! u) Z OJOdNIfOMJII ZZ W Uri+ 	K H O u N
Z	 6^-4N .`CUM-- Zm	 E" w	 1-•	N or	 "=a rW N N VI x x	 f
H11>NNYH00 N $1011" 0	 III)muo OzI/X 11H a
h-	 -t--+II^ac11Hh V) JZOhhZQo-O-Zh J	 ►-	 V) Wit	 40. "" H J J d O	 f
21-tK	 hC:l-.- . 't u-•CW NK	 P.V)o is-wNw O	 q .10C U'NU' J J XW I.-
UHKOHKHMIt) Z"w m O. wwwwuJ .I U UO.-MOM Z;M-CN HOW00 u U

WW.
a	 1

O 1	 N I O w	 O 9+10	 p OOU d	 :j # O
W	 . ^ N H	 M M CM	 0	 1 21- u p H LI C7I A Ito 1

I
#A#
uuu

R
u

•
u U u Lou

M
uuu uuuu a UUUU uU Uu uuU

AARMAtrAAAARA#RkAR#AMMAi)ARRRRRM#AA#AAARAA#AARRA#AR#RAARAAA,
afPOWNMau ) WhaOPO.+ NM y'N .Oh tOPL^HNMb1n ^Oha7PC7 WNM bU1 ^Oh aaPGNNM:/ M 10haf I P 17 - + NM^ ,
ap tUPPPPPPPPPLTOOUOOQOL7 l'4G —̂  4r -4 -411 44 4— 

M
NNNNNNNNNNMMMMMMMM-4-' 

r1.
4 7.r q

W.1.^ ► I.IW.n ►'1WNMWM.t-HWMWN•tiW W.I W N WW WWWri ►1 M.IN WNHW•y W W1

1+ .1AVI^I WI C -I IVi SY ir 3^YIW ►11'IWF^ ►IFIt*/.7'YIYIWWI^I"^JU^.I .+. rl--1 .. )V^V\V^VNI'+I'lit'/T Y'Y R'Y/YIYIWW Wf'^r"I"1"
W N N N N N M M M M M M M M 7 y ^' S 1!1 N 115 V) U51^t X11 W fn U1 ^D ^ ^D .D .O.A ^ .t) ^O ^O.D -q ^O.t1 .D.D ^U ^D .O ^O 10 ^D W U ^D ^ .O ^0 ^0
NNNNNNNNNNNNNNNNNNNN NNNIV N/V NNNNIVNNNNNNNNNNNNNNNNNNNNNNN NNN
GOOt^GC) qC)GC7000L7CJC] L7C]CI CIOL7C)OCSCIOOODOOOC) k"10C1OOG)^7G^CJ . C7DOOOCIOOOC ) CaGC.1t7
041 Q( 'a Ol"J t700f„) f7 t700[') Ot.)00f.') OCJ G7 t; ) C)OOta C') OOpOU GC1 C70Q(ML^C)OtlOC700040^GC70R0

B-91

I	 1

aw



3
j

'	 3
1

1

► ArGMrwko!cfp wo%0%Q )40W 00%0%0tOWIONC'I 0"WINC.tiwa000C20CMWMOIl hhhhhaPsra► h1++o14NN

	

04.4NNNY1611/I :JIlAY1iY/Y11A1f1YlIAif1Y1/11iAhOONN ►fIfIMftO.Oh 0 •f'1Mt+?aYN	 t0 t0tO.A	 ♦ raf IAP+•+.^H

	

aaraaa Ar e IVrre *Ar N Or• rr o ar %n owYY11l1 in in w0m %aWtA	 w40%01Gt0	 FP-0000aa00cloo0000C/0000000 Or. 00000000 Coco 3000000000000000000C1.4..C..i
00000000 0C1000000004DOO000000000OC)4000C7C70QOOOQO0cocaOCCCf0000
OOC3000C300OC 0coc3000O0000C;1000000000000000000000000000000 coo

t >' ► .	 gee 11"

M

p	 -'	 l	 w	 Iwna \ 1rt ^	 i	 !	 I	 ^	 ^

	

o .a u 1v	 1	 ^	 ^	 I	 I	 M
• a t ^+	 .^	

`111

.400 .i W Y	 N.•	 0-4	 I	 i	 1y	 I	 I	 R
Itic)C3 .6 > •	 11	 I	 y	 I	 ^ 1	 Y
N __jr	 4

•h
•t	 w	 03	 4	 M

• w	 - H	 3CW	 w	 Hq	 I	 i	 a I M
WOHO x .	 KM.	 1	 ^+Z'	 Op I	 Y.	 3HL74..c, •C7 .	 Vlo	 ..
w 	 t :E	 dJ	 ^J	 I	 i

WW&LuM • •.	 . «	 xX	 $--^a)-NU O «• u	 h0	 H	 .J
S M
K?	 1 

d^
Hx	

M
11• •	 11	 ^=	 M 'LAWCIOWU rH	 tK	 d	 M

	

S 4 i Z CY •	 O h	 ill	 1^14̂j"	 JAHxiW KHH•	H 	 •	 hiVl w	 •^	 «	 Y ^
I	 Mo OZ r wu	 «r	 ..	 yl h-	 N	 OF'1	 M
1	 CKHWW •x •	 utd	 H	 44 N	 •	 CK; MCpl}-CKO'OX0 -	 4.H	 r+	 MOW	 V1	 M	 M1 dOW.J" •AIA	 -.).w	 J	 0 'H	 iL	 HH	 M

QW4Mw •N +	 mO	 W	 •F-H	 a
WCYWVIY4• Hx	 $H	 e-6 w,	 r^N w	 I	 to	 1M11̂
MoCr1M4.	 N	 1 0	 4.WN	 Y	 U. I	 II 1
wzouV14. J• x4f	 N w	 r.i ♦. t£,}	 MO-H	 w ^	 5 I	 k	 ^i
MHW xU.4N	 vl h +U	 '1e	 Na 	 r	 H vi ►«pt M iCJ xW41 •\	 4, 1i.	 2 •	 w0 ^D w0^	 I N 4. :T J	 ^► 	 '+
WxUal\HNw	 MM uHW	 `HI •^y m	 C?	 4. M ►+H A I	 a
C3 0 •C •• M

► J o«m H CHWoul «	 i	 x r+ w	 h	 a Cx1 x -.	 M`+	 t0 CY4:V1 •-	 H	 CD X 03L-	 M
Kt- n: ►-Zxx r J W	 XVt O	 ►-1- MMUA6 N110	 • • MM4. MNH HMN• H MN d\+-.0	 t 1-o1M:1 0-wwI	 N }- CCIM M it	 K$WVIJ ^.t.. 4 mH N^U	 0OGlWlJJW h^^	 d n H WOW MC)"O.M . r rr M Uo \CYzo	 "00:0: •KH WCD0 4	 W o N O: "mod A	 i4 KJ	

_rV1^0 « oa	 tl	 1-Hh	 31_0I^p • M ►ti •	 W U 4.O •.vt w	 M	 3xWhWXLU .44'	 .JM	 CCl7r	 111VHVIw .r aq..0	 II ^+ M@VIWn^I	 Y ,	 9UC] 1MMu sH W JCO }-7,KO 0.-M MIx'L- 'VIW 	 4! >' MMC3 4-	 YM 4.fa "4x • w H•• 3 -I WLJ K	 U..+V1rt 7t goLL +

	

^=; C]U• ► ha •. 	 4. NX: 11 r.. l W 4. N., is C:1 M	 M ^	 H M 4.0 zoo	 1

	

•O J 1 •WCX • • ►- :]M' •K I tYW11^ Lt. = 1 -.904! VIOI4. 	 h" L MM +dCCI	 k
.mot	 KoWdYfJ WNr M wo "O-0 - HH CI MOCI ^ : h^+W41 Wxa	 W MCkh ^+U 11 i0 Q ►C5/-17g0.>" • o	 W Z I.4V1 • x+H 03COWU*+ • +C> •op	 Q	 11^► L'YW-	 11

	

C1 CC CIO., xh4.W3'7. r? C1: W«.-+x' •(q « 0-0..•h-Z +.6­ 0.4	 ad w	 /-^ ^I.-	 MNIM .M0	 \d14?tH	 .^:t4..-i;"-CI-HriN0C3J00H%t--LL.0W- 	 I izu a CagHF` M
►A1 *la.l •W Wr • w \I/lC7N • J MC1,'711-•+ w Vli711 +11 CY,a •}-trR'O'VtMQ ♦1- ww	 ..1 HgOI-Lu au 	 M-.:?.q is Jl is.r...u......	 .r•	 K	 -C }-COH II M.'A W	 M2'-U UHb-1-h+h ^ r l•• -+ Z MVIU	 U. 	 Z HHO'. of-_Wu}- HV4M1-C)2.z z MUVICIF . IXMZ: it
HW W ddYddxod• R` Ox 0 --oitpoval1 71CYO U 11LJMV ► IIHHCC W. 0 zdxo a M ;.►^h-J►-J 7i:1>C 71: ]C, .027: • W mwJ.o 11,11 i;HUlIlu104.Hi}-JOJ4. HJC] ►+hM 4J
zH_1HJO : CK4'.O:wm- 1'x111 H• mx-i	 w•r .N CCM •+i- •+ J ..1M4" -- wZxO- N a1KSCa- -..IJI- ^F '
owww t00000 o 2 MHWOCOW4.4.O O^Ca1►. o4, ,s ►-Km04, 4.i00W	 MWH04 . ssW M	 tw,.

	

U71U yU4.1a.4,44 MM k. A H NC]CC'JHH ►4HO yCOHUHhHU^uHdHNHUUr 1y VI pC01^NUU« 1► 	 $r

	

Cl O OOG OO 0	 ^;	 ;o	 I O QO	 I	 A/^ N OC) CC.10	 0	 1	 '	 u	 Ar	 0	 I	 MHMM YF1A	 4	 +1In ^	 YAM ^	 I	 ^	 ^	 ^	 MIYM	 IIM	 uuu	 u	 uU 1

1	 R	 I	 i	 i	
R;.

	

^MMYMMMMMMM+IIIMAMYIIMIIIIMYrrMAMMMk11MNM^MY1rMiFMM • AUYM^► YMYi1MM41MAMM !	 isu1WPa0PC7 ►+NM71n+O ►-WPC).+NMxVti^flh tOPO.+NM341 tC11'-^C O^[7.+NMr41,O P-aQPONNhl7ln^hal p•d^.+
.777'3' ? Vf 41VtlAVl Ml u7 ^(1^lIVI.OHO.O .D.oS1,O .oW.Of`1`'P^f`- I^hhN-h f^uD a0 a0Wa0 a0WaU a0OPPPUPO+C*PPCUgOMNIti H'/NF/Hr1.4HHN ►+M.^ •+M.d.-1e-d.IN.f.iNNHM N.Nr I F1.4 ►1 ►/NHNH.4.i «i.1.yM./.-Ir1..1 .nN M ►► r+NN

UJ- Ofar WrW_ IV vl I rlrvli/^-i INN i' Y /1J^IVY/WI "+•/ .` 1W.-IVf. IJ Wf-rynlV./+'Y//-.•/1VY {^'-1-^I'-I^^ .If•4i'N1L,1 V,I.y1V 1V IV

cli N1`i h (IMr4m M C1 M r"M 00000 m"I m + •'^n1NNNNMM MMMJa .YS n^a3' 1imm e / 1,nm mr-i mM huhmmmNNNNNNMNt R1M MnlMrtnl.tMM MMMMMMMMMMMM1MMn1MMMMfMMM r im m en Mr"t P'1MMrI M1.1MMMMMf
0OC7O47C1ChC7GC7ClC 'ICfCICpOC'JpC'IGtCar. .ICI0CIC7C1gC1C^oCq . 00gCIC)C1C?CJOGQC) OC1C?C1CIC 'dOCJpCJp
O goc3c)o 7COOCIUCaDC7Q coo oclo00000OC30000OCSCSQC]OOSyC?QOOt]OOiJOC7tlOC7Ca00o

_.	 i 8-92	
1	 1



WNNNNNNNNNNNNNNI + hh/+hhCIC; CrwbC[10oi 4 nn,pinpGC : GK.gOC : nOG'CIaCI ►nNea•,s1'.+.ra
•r N 1•l.+1 M•-1 •;1• I l •1•^- 1^-1•yNNMMi M MM Irf Yti Y11fl1111fl Y/Yff In If11hV1Y1YtlflY110101O IY 10101OIY IO W IO 101010/0 F AV►1 a 00
b 0000000 p0 OOOOOOOOOOOt700000a000a0000f^ 0000000000001 OOOOC•+•r1*1
NN•y^1 •;l•^Mn• NN^rN •Ir •^.-lN•-1rIN NMMNNNNNN•'1NMMrlF 11NN NM• 11 N•-INN1-•N•Ilri•"INMNMN••• Ii •'loaoaaaaoba^00000000000aop0000aooapa:^ootabooa0000apaaaaaoaa
000000Op000000000000000p000000000000000000000000000OOOObO

N	
u u .^i

IF	 J	 I	 M	
1	 I

ILAMm	 M
IN1 0--WOU	 M	

t	 N
W

N	 N U	 r	 • 	 =a
M	 Mc;t2^	 M	 /Wl	 HLL
N	 WQW	 N	 K	 j	 LL
N	 ►.JZZ	 M	 d	 O=
N	 ,VIM)•	 N	 N 	 4► 01
N	 a r	 +► 	 LLN 6i 1tLL1.-	 N	 1	 a	 OT
w Lo (X 	 N	 w	 caM Wu 0.	 N	 LL	 ZK
r	 h wlnl-	 LL	 W	 j	 I+r	 z	 Zo	 N	 1	 1	 i	 o

I	 H4100	 N	 m	 0:w	 t	 ,	 W
!	 4	 Y. 2 0-- W-	 i	 =	 j	 W	 WAX Uri

M OhK •	 N	 wTq	 HLLLL	 +	 J
i	 i	 N	 U AW N,	 M	 ^	 I!	 1-W	 a:0l	 VI

N	 f WOW	 M	 •+^.	 I	 4	 Wmt	 i	 i	 ►-
N	 W VI JLLi	 N	 • 1	 Om	 CIA,	 I6	 I.-	 1	 iI.	
N	 410	 U.	 N	 In"	 I-= .	 •Y	 M	 W K K	 I	 h	 ^	 •1
N	 W0	 N	 J{	 Q	 Zm	 9	 * j	 D O	 r N	 -1 
N	 .rOxm I	 {! IW	 ^►/	 H	 j	 N	 0]Z	 H	 W	 K

j	 N	 Zh	 N	 x l	 N-^	 1--	 cl	 I	 HLL	 N	 2	 w
k	 LLK	 K ;	 0	 -IM	 11 •	 0	 y^	 Y.	 O	 1..	 ZO	 LLN O LAO- !	 N	 a	 0.0:	 w 1	 01-	 0	 K T O

j (♦ 	 ►JK	 fk	 J	 • N 	 as	 W	 U	 6.40m	 mm	 Z
1	 M	 a	 m0	 11	 W 00-^	 -	 N	 OM	 y+	 H 1	 •LL W	 V1UH	 ` t

N	 WJL	 •	 N	 x	 N	 H•	 J	 0	 u	 •^	 LL	 •	 `l	 ..
>r	 N OW-0-2:	 i	 M -)-	 +•111	 0:	 N	 Z "H	 DLLO	 0	

a{
i	 K	 N	 O:xa DO	 N	 CL LL 	 h•h-	 Ox	 K u	 K	 JJ	 --	 WO$-	 4l

00.417	 ► x	 WW N	 I	 LL	 KU	
OHU4Q'	 W	 V141	

i t	 Ns	 ^l	
OOW	 a/-	 '1	 w	 Z

1	 N N	 W2 H	 N	 ►H	 0-1- H	 4	 Z O ad	 I	 H O+[ W T	 -.2U'	 m
N	 T 9 W	 N	 x 01 	MM J	 VIM	 O	 it	 I.-	 NO-0	 N	 2
k	 1- 1 1-- W x	 N	 D	 "	 K	 i	 J	 to LL	 1- LL K	

M ""a"

 H v►-I l.,
1	 x	 M	 WN41w	 N	 •	 ► •	 h	 x-)	 At	 O	 N	 1	 W I	 1-	 ;LL.=)..	 dieW N	 Tr-	 Zx^	 •	 H	 idin M	 00 iA;EL.	 OLLOOh	 •

H N	 J a	 21	 N j	 '	 T.O W	 HW O Ir	 h 41LL Vt	 O	 0L1101-W	 Q
O

h N m wzo	 N	 •	 MINA 	 QX	 O	 1	 t aO.JW=W	 inZm -JLL m
I	 0 N	 rWO"	 N	 r	 NM H	 H 1^ 7	 J W lalll,Zh	 250 h

0 N	 KmWTK	 It	 K N	 M ► 	 .1	 *-CL O	 N	 0 LLVIZLLDK	 f N\ZZ O
0C	 N	 dZh1- 01-	 11	 Q:a•+	 •	 0	 J	 JN	 U LLOZaSW	 LL	 (-
N	 N	 UK1H *{ 	 N	 uor	 x. 11	 Iti	 QW OZr1-4 W	 .4 Da +[IAfJa	 ON=z •0 * ND: r1a0	 N	 NfVD	 tlr N N	 ZS aHK i :: 1	 K mOT	 U	 aNa)WW -•
^I	 N	 «	 I	 tl0	 M	 01	 Hh	 0609<ir	 U	 MWEI.-	 1Aj:.xV1xi60	 01

04	 N	 1n	 JW+SO:-0-+ 	 {•.	 =411~	 W-S
2:
-CW •	 P.

J 4f	 ••	 N	 W ► 	 OH	 Ar	 WW	 m U TK	 N OJLLLILIK HUr	 M
-x	 0	 W	 N	 Z	 .+	 •i	 TJ I.-M►-ouw	 N	 K	 I	 WOMl7w J-a)-W	 ►^7.	 M	 NNH	 Z	 r	 Nm xx	 LL	 N	 •H	 x6:01:	 Yt +- . 	mu

'	 a	 N	 o	 N	 hNQ	 o--	 X:	 Wit WII U. 	 00C1K•tK	 1111	 M	 1O
W N	 Q	 N i	 n th	

y	
a	 OK 2 Z ox	 ^Zr-ZZ -J 	 -ill	 /-J

1,-	 N	 a	 I	 R	 O	 N	 0.-	 O	 K.a 	 a	 0	 11	 K	 LLWVIW
Z	 M	 D	 0	 0:	 Z	 W-a	 IL.J)	 wu	 110110011	 1111111111	 MV10u5F	 W
H	 M	 d	 (	 N	 1	 OOJ.w	 Hr	 a V)	 O	 KZ	 I	 ,	 Z	 AXUm o I.-.-

I	 N I	 41WH	 GCOI OT.051	 iM2X	 DWr+.	 W COW16	 a
i	 N	 DKx	 MA	 1	 a tat- M	 0 li O ►-'XJ	 IN	 4C

N	 N	 Q O	 7LL	 ONKO Z	 I► 91H0 1	 uzx; -UH x
.	 I	 (	 N	 N	 ''	 K	 h	 H	 'z►- axHU .J	 H

i	 M	 k	 C1	 H	 O	 Z	 1	 ^Zh-14. WOW	 UON V14	 M	 I	 b	 2 D r	 -MoW<JW K	 J
I	

Pn In.	 I	
I	

N	 N	 i	
L

U4JU4JU4.bUUU64UUUUU 	 uU NUUW ;UUUUUU U U UUUUUUUUUUUUUNN u u	 t

1

1► NMNNNMiIMNAI ► s !, it111FK^I► I► 1FiFNNN11 11Ni11► N(^1► Ni/ iFNrwNNI1M +F1lNi1il11kNNM11i^11N
N M J tn4)0-• a10 1 tl ►INN	 .as1f^ gIfTONNMSI (110 f.•p IT4 • INMIS Yt Y7P COO'0r<NMJt I W £- +-C1PONNMJ41.OW a0gnUgGOOOr -I+i .^	 +I'?a rw.1,-/.1NCV NNNNNNNNMrlMMMMMMMM S7 ` Y77S?ttSlYl u'1411Y1tn 1lL Yl41 Y1'	 ('	 NNNNNNNNfvh	 kqf"^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

i
IV IV IVI •JIVIVIVIVI VIV . I VIV /V/VIVI` . 11Y	 Lie J^1'a' YIYIY/YIYfY / Y1W WM1i-'4 ,IU VJ\I L.I1.lV/VbI L/ L1 ^J \.! ►J •'+I VI'IPl il ' i/• W
1^f^nr-hhhhhl`P •n hnR1^f^N.hFC)[1000 UGOOCa fJOno00N-^. •1^•i.•'Iti.r.^.ti .ti^►r r+^ti ►r r^•IN 1^N .^i .rM rIMNtMM MrIF'1 F1 1'FIM MrI M IMf-lMMM1SS O ' JSS • ??ST .7'.TYS .7 .T J7 ' S?SJaS?S3' SS7,77 .77'S.T J'
p cionoca000clog 000000 gn000notl000qoonoonocfnonooa poolala000aaooa
O OOOOb OOOOOq OtJO0000 g000 QO OQOOklo00o000000 C)OOOOOOOOOpo000O0

B-93



In In vltn lntrctG fi.o .O.DC MKT.DQDOC C'oc , c , ccSC: c'c'QC+C/tfltnOPAt1o00Y'ina MM I'Pt•ly.h hf► hl`hhhh
.+r^ .^.^NftiNNNNNNMMMMM^ s a Z K 1 I a ► al y l IOID lO+o1► f^00000.++^Nr►M+f l► s arK ay of a n+► +1
W+N.^^rrr .++^•+••r ►+.r.+•+.ri .^.+•r..^.+.r^+rlrl^r..1.lrr•r*+.-1r+.^r^+.r.+•+NNNNNNNNNNNNNNNNNfINNN
04..•.-1 ^1^.Irl'1^rlrlfriN.i'1i►i^l^l►IA^f^'/1Hr'1.'I ^I^Ir*^r1^I rlwi rl^^+1^IM ►1^1^1"Ifi Nf+f^IH^lr^^I w•I.i^l.r rini•.1oaoaoon0000000c c0000ooaoacaoar5ooccloa0000000caooaocl000coaCooOOOOOOQOODOdO0000QO000000C1DO00000t]t7000000000000000QQ00000

u	 u
v► 	 J
a	 F	 W

•	 10	 M
li	 N	 t	 4

O	 J	 Z	 i

O	 W	 '	 >~	 1
O	 H	 W	 O	 .r

7	 F O	
N	 W

J	 h	 0	 40 in
La

H ul	 W	 do	 IL	 '	 IZiI to
00.4	 LL	 ♦ 	 OC 2wJ_

•'	 S	 N	 4	 N N	 W x
• 11	 m	 O	 j	 W	 o0	 u	 a u	 e
0
LLJ

	1,	 buxt	 1	 sM^	 Z	 $-
(.0	 Z ` h	 W	 ►̂+	 J	 z N a
H W	 a	 Win	 m	 W 1-1 W

	

i W	 I Z I	 0 LL
02	 0	 LL	 O	 f	 i	 1	 4	 0	 LL

	

,Y	 a	 "Z	 atD	 O	 &	 a
a. i 	W
	 O	 !!t	 FO	 Iwo Oa	 41	 W W m

W	 LL	 go ,	 !	
A UM	 ".04	 aN , 0 ( 1p (L

U.	 11	 1	 1► WO.-	 U..4	 316.4 	 W LL W
N. LL	 0u	 a	 1-0	 LL	 F 0 2
m 0 	W 

131	 O	 ZN	 Oh ('O"	
, O I N Lit O t•

UW	 Z 4 Z	 2.1	 + CO_	 N F	 ^	 ~	 Z z` h 	 JW	 N '0o	 0X 110 '	 I O W H IJan	 4WI	 1	 4 W0	 u	 r 4u1 	 a	 W	 W x
-t x	 S Y., O	 R O	 O a	 H	 W J	 Ox coo-	 J 71 0
u0	 u0a	 r	 W  4 ^!	 W ^ OCO to	 aD	 J	 ^.

	

x	 26.	 a	 1^ a,. F N	 0 SO .+NZ Ma	 t h W
Z	 0	 W O	 C	 •[	 O	 H.. M•11O	 +4 J 7
>4 • ,	 Z'M W	 LLO	 4"v O M	 M	 •.. 1 tqJ	 (►.	 a ;4 .̂ 2
a od	 LL-. N N O^	 W 4W O ^	 'LL^X LU I-X OP-4A	 lull O x
OH	 O/-JVIW m0	 U N.+O	 W0H a W	 W OFa •-	 .SVILLO	 C?	 W -0-K a '1	 ;	 1 ,W H?aONO^ 1 iL a	 -91
IX N FW aca xm	 J C1W O Y	 -1 '0 JF aHI9J	 O W LLW
W I/H .JLLHm2 us--	 •R ►+ N a	 •-	 0	 WO v10 -NO 4	 1a OW1 & MC) z 4o	 r•	 W LL	 LL	 W O 40W -20	 W O i
1 ut•	 &Z- A WF •1	 40 0 xx Q ♦ 	 O ♦ Z4 0-400+0	 lal k+ VIZ

0.4:11	 M	 OLL 4 Ou	 W	 a	 4	 LL	 0 Z F\
1- W . ZWII N Z 61 + 	 = W 04 O a	 Z 0 0Z 0 •a+0 •O	 H W0
OL_W WU W0 hW	 46. co a W a O	 • W H  Q r> OF	 a	 Mb
4LLU ?HOup- 1f.10	 O.Z	 O O 0	 •4?>Ja	 4Jt.10a00	 a a

' WaH	 OWWJ y ! ►1y-1 i.l 0 •	 • 4 4F- a 4	 u0 '	 •^-a0 •W 1 r W ILO
aut...t	 JW O	 0.e	 Wa	 Z	 II410-4-4r41	 x:x u	 u J 07

	

0 01-a00 aOMN	 all k a4 F 6.40.	 Ja 40 UOOOt02	 O co Z► C4	 Q-	 Oh-Z'.+1	 Wx	 11- x	 "_30	 OIx	 a4Z O•!C	 a X
-tf.IJ	 01111 ]B0 M	 w t+.	 i0 W 1111	 11	 7 11]tW 11raW	 F aW011

	

W.i W110	 I­ It 	 ' W	 4 2	 1101f	 WF hall 477 0 aa2
r i.H to- KNo ii..0	 X 00	 F	 00 P 0 a0 000: 0Fu2 Z W  a
K O4: "W000- OrV10 H ma'	 4 • 11 WO OMOO OF Jr OQOU1 .4 O 0"11W
I x. _O. JU90-0 •-LLF F	 Oz	 as a..as Z -- F •-Jaa^•ot- ) U I.- x
W O 0" OF a O x?	 O a 00 x Na	 N JxO 2WZJH
C • • h J.JWO WWWO O O	 WW O WM OOH= &616tLL.KamILF0 i	 FOwn f
LL 0 U0400- CIWZO U f'	 UH 0 aZ xOVlu MH JWuzri:Mzu	 Kuxz
-.IN J r	 s	 4	 MU K !	 O 1	 W H

	

i	 4 0 ; O	 t W	 JW 2 I	 x	 O	 a IL
0• 	uOF	 Z i	 1 a f	 410 H An	 ,U	 (	 OuO I	 uOz I

	

uUaU ; Wu	 Wu ,UU UUUiUUUUUU.4 W	 Vu u	 •tW.1W b 4 s uu24 p

1.

r1rtM111/rtrtMM1► M ±f1i111M rtrtrtrtrtrtMrtMllrt • MNrtAM/ilNlf A•t}1111rIFA1iM1► rtMl► MMkR^kMMM
P O^NM y u1 1DF InP O.INMa• In .01- CU P CI .INM ► LnO th wPO'INMT0 .0 ►-ODP CI•+NM?H1WP- w o, 0.-1NMa'H1
N 0'4110 .91.4^OJIiilolOr-H . hfl-hFPW /+ l^aticdnOC7 attWOIWCD aDPO^O . PiT O. PQPO000C?OOOOOG .IH.ti .y.d.t
NNDJNNNNNNNNNNNNNNNNNNNNR,NN NNNN NNNNNNNNNNNMI '1 MiMMIMMMMMMMM/MMM

Y'.J'TY/YfY1W Wf-LIt.IU-11 ^afSJYlYlY1W WWWW WWWW W.'.1Y1Y1'.f O'."Vf Lf 4I-.^. I aI W.-LI^.1.1r'll.If.IPIr1YlYlW
N N N NN N N N NM M M MM M M M M M MM M rv1 MM MMMMM a'tf4 T.'77 W/n thin In 0 1n 00 ^a•D.O Ya cD O.0zz .D.D.D
?TTY q a T A7 x a' jr O T T y 7 Ta' SS a T T.T Sa'a`7a'1'TT T a  SS S y 7ST. TT M .7 T a' _T.7T a- a?.?
0000000000000000000G7LlO0000 000OO CDC) C300000000000000000000000
000000000000000000CD0000000 C3000 coo C300 0000000000000 C30000000

f B-9a

r



.:.a.r	 r	 {	 t
+	 1

,

MFH •1NN O"o DAD"G+ONu^+cl.yv.+.."L1ro^Dy1"dK C1r»all IinMr+!`^+Mr..IH.+.1ri.rw.i.^«r.v/+4fl.t ► K)NNarGrO
uf^^DA00oCi •r••l.I.^NNmsa► 4'11nH1vflnln^f lvt^o /.1+l-POO^IrINNM MI/RMMMn1MMtMMMMf^IHY1^0 "O^O^A"O S

we am Ira area a aromAg'a APO a amweam war s
M.-IH.-iHHM-"•M.-IHHNANH.V ^IHnIHH'1HN ► fM^IrIH'1H•1*/•'^H^fHA•^N^1r1^INN^n1^riP^1 n+M n 1•isrHrMA^'!
nooaccroonaoc,^aoar^onaoaoocnc^a00000aooca000000a000AOa00000a^so00000arJOOOOOOa000a0000aoa0000000000000000000a000aa00000t7o

' 	 s	 x	 sxx	 '
v	 u	 uuu

1	 ^

a	 (	 1
N	 '	 I

Li
49
	 U.

U
	^	 ( w u	 ilrnr I ^

J10	 x Iq 1-	 a0 o

i	 IW	 1	
1	 t	 O	 t	 •u MI N
W	 a IA O 1 N O

H I	 MO )	 W A WOW ►.!
2	 ' 	 ^	 j	 !	 ^ Y f! W WaOZII •

11Z	 WO 7H\
•	 H A. in Oyl•N

O 1	 (	 r	 "K	 7C GOj7CVfZ •c •
4A	 Q •

j ow	 O ..) U Z an#-#_
x	 p7j H	 lq H )"/JCCWVIVI 0I	 O-	 I	 I	 ! Z	 1t	 O ::):	 a W 0 h W W l'-
F- I	 !	 JZ	 ,x	 J a 0 pH	 1-.'7,..1/10
VI	 +	 -COu ,i I	 (	

t	
co u W Ut1.u1N^- Ota

J H	 ►a	 I	 W	 I h- u+	 ..	
N 

C1 Z •a°a •^•cai
•	 1 1 	 ao 1 < J •-r	 .^	 a ..1 a .^ Jlooa

• J•	 u	 ( ►-W W •	;_ju O 0.6 O«1>NZr-
O W	 V/ i ^ ►"WO>ZVIH

1 Z	 X	 •	 ••	 NNtJO ZR -.JC,	 cr	 WC1•4	 •10
< 4 H .^ JlJ	

n Z	 to LA•I • WZ aW Z61i:	 W W JO1chWJ •
•J	

i

	

•+ ► Z0-	 M VI •i0 xW ZXW I H W H ^'nOW ► IIL] •
W I.	 i • X	 .J'wX:	 11 JS Z* UO ►+.y^H1--	 H la. Q07c0 XOT.Ca+- I
X w	 .7' H + JxW	 U. U) 	 Z Jar	 a .^ SW NHN,041:J t

NH .-1 J • IX7^0/-	 OXd.M ► W •/ /W	 :7 C! •tJ4^-^WdONM •	 I
4	 W Z . X L2.t'	 l iz •^ O r+	 rill 11	 NOWU^-C1 Z:? !

•Z IIH X 11 .11 ► 	I =	 •(L •► +	 11^-'IH	 11w I"2c .!"z H OM-.
W	 H H -3	 # 21111	 1 dZHHM •7 Q.	 I b Z X< •M< 1.. •• K
O11 H11 4^+	 W	 2 I= O 4 ♦ 2JW 11 F- WaOC[CVI.O- Ilf- W
•	 .L	 a gall-^-^ n	 IIHi:S Z	 t oX-J0	 xuT:7l,W-	 0 i'
X	 N :00 -7W:t J2 Z	 11	 an U1ZJ _-Z ►= N aul'- 1 F-00 ,z Z I

Y4 UIH 11 H -rHN	 4JX H i .40,7z I/N --JJH	 O 11 11 U 1►1+t0 H a j1	 ..z	 ..	 11 III x	 h	 JzM	 ) IIIIT4WWh-	 04	 11 IJOJ ►'^t`^ l o.- a
.+	 11	 WMI: Z	 WX 1 1111 ►-	 WXXZ	 0 WJ JHah	 ;Z !^

I WV~I OD CI. 0 'o _)ZJ^-07 O ; X&C	 <OZJ1^HHO	 0J0g0_-KaO3W 1 0 W
j 6.1J OZ Z 0 iOXWZJZZZ U	 Hzgzj W07J 4Q.0	 ru0uZU34.OH U a
!	 O	

j
0	 0H2 O O

!	 t	 '	 O on	 ZZ	 NO	 04,	 U !N Nl 10

	

aP H	
N I 	,
	 !I NM	

^0 M10U U U V	 'U UuUU	 Uu	 I	 UUUUUUUu U .r U U

I/ M#//^I MMII11 '1111 Mt► a11111/1/MI/ MwllM MMkMM11 MM/1A•MII M11lAAI► M1F11M1► 1f/1wIFMi11MIFkMA
WJ, Me, C) "NM41.'1.OF%,,v,V. NMIOMoHwoPC') " NM1Z1n.OP- COO- 0HN?new"oI-•w PC7HNMaM1 "OI-- coo, O.+N
r-/.^.iHNNNNNNNNNN . MMMMMMMM MM 7 z's.7? 7 ' J?? Zr MIUIoV'Ioow)N'1om*QQO 0%4 .DM MMM MMh)M MMMMM	 PIMP) M MMMMM M M MMM M MM MIMY7 MMM M M MM MMMMM

r.+-+lv^ , d,1-ruin•lwry/--. lvrlra^uwwwwur+:rulrw..u..w•r:ru^rrrrr-r-I-rrr.r«"vwru..r+.•^rrw
Wf-h1` /^ hhFO00L'1G')HH.v.r.1.IH^1.-/.•+•sNNNNNNNMMMMMMMMMMHMMMMS7?^'.".IAI/1Ui1111/1Yl
-T T Z 7 _T Z 7 ,a Ul Ul w Ul Ui U10 U: w w U) Ul Ul l!i in U'1 U1 Ul Ui Ul Ul Ul U) U) N Ui Ul Ut Ul U/ U1 in Ul ui o Ul Ul U) UI Ui Ui Ul U1 U1 U1 Ul U U1 Ul
0 Q ci 0 O O 007000000 C7 OOO O01-ICi C.) Cl 00c7o Ci CJ 0C:) C) O 010 01700000000000 O 0C) Do ac 0
0 0000 O0000 000 0000000000 0 0 0000000 00 00 0000000 DO 000000000000

1

B-95

1



 1

1
I

i1

1p 1010111 Yi ^C ,N` # # # M .++^1SM {ry1f1 C' # ^

•
f
1

y

1010^/1010101•IMMM#Y110P/^AQOM ^	 I i
##t###Y1N1n NY11A Y1Y11n1n M1010 1
•y .♦ r1.^1^1niH.i wlrl•r.^IN.y •q.^nl^l'1
000araaaaaoo^nda^do^
OOOOOOQ000000000000

i

r a

^	 1A

r
A

r
A
r
A	 ^	 n

r
A	 O 	 i
r	 O

,

r	 -4

A	 O	 1 ^	 ^	 j	 t	 I
r	 ^	 ^
»	 y	 ( IO

i^	 Ir	 (	 ^	 r

A	 H
t ^	 + ^	 ^	 r	 i	 I'^^ 'h	 ^	

I 1	
±

N	 W
Ur	 h

N	
J	 I	 W ♦ 	 I i	 1	 j	 t	 I

W r	N	 Jz' r2 A	 O	 ^+	 t' W

i aA	 ^ h	 <
1I^	 i	 jnr	 Z

in1 iM r 	^ J	 Oh N	 ^
} N M	 x• h ^+ W Q	 I	 iI

r	 H	 •wl r

.%r	 ..	 • 1G^HJ	 s 1 j
C IA!	 yal..►-	 •11	 J	 ►y'1 d	 I.	 i
W i	 M	 x ►-
h r1^ 	W	 K • J .-	 U	 i

^
^	

1 -.	 N.:x r W	 ^ O	 Iw	 4t1H	 n1nz.	 sA ^
W	

~aDi^Ln H r

{

'
x

Ur	 ^k U1n 11J?Cl	 N ^ .

Qr	 04tAQW>+•	 1!x
r r	 n ^anH^-o ►-	 a i
W A	 OCJWrJ^ir1F-N

I
A	 COKx " W W ah0

+ .,r	 OWItiO >1. hOh 4A id ..	 1a	 i
M 1naOQNNJIOJ Haw 02

y

r	 d O t

iJ ti, UUNU	 .1NH N	 j	 i
136	

I	
ix	 ` 1

O
V

4
4ririrrAriiArl► AikrM 1►,
Mi'Y1101' 4+ PQHfV t'^JtAWhdOP d « tl	 I	 t
NPPhPhhWN^tl 4SWGUW OI^CDPP
Mf^+1MM1hMl r1M MIMMMMMi+1^1MMM O

Z
W

Yi YiYf YIY IYI W .'.1 VI'i HII'-.'M/4„1,•IW WR
v) to lnln ul u'I,o ago ,u knr t-ntnr-r- Lnv, +n 1n inln ul Ya1n ul v11n 1n u11n lnln u1u1 u1in

OdC7C1G1QGC1000QgOQQ000
_ C3 000000000000000000

1

A-96



Jt1.F-1-x0 amw	 Qww Xx" U
1101.0"4 a0U p WW lKMuuJ 4
. two-Jo Y04 1-04&wWwo U.,04d1uW"iL JJ=zZOd.O.tL VIF• i71 7
rilAl` • O"M•s M..1N ►rOY10M 1/"111? N
I HOM,ONQONNONV1.^l 100MM,D
.+O.1og00C)OOg0000000000OOOOOd000000000p0GOD0
OC 	pc000000ngqo000000GC'C.tCA  GtcooCrt:Ot;iG,OCC+CtQOCQ GO•

a H"""a" ►, asa	 as 0O"llM rnp lrMlAOM^1nM1n1n1nnMar o
000000000000000000000 0
OOOpgOQO1,5pO00pOOQ0000
OOOOOOOOOOg10000 OQOOOp .

•
G
W

• WU	 3x m	 z 00 Hoj z
LL	 JWW W XW"MXZ "4ZZUOJ&6 W
.1XoWL6wZzxw.g *" ComM<"'1WZ ahZ7t03a0HN>!iV)U51"'^0.Ya1+,a0O W1t144uOt07 JJJZ 2gOQ. ti NM->?71 Yi W
.p ,yy .4m1-00oN'4mo a""Nam0wrW CC
a wm.+f^-a ON 00"* &ma Moo ,0000
000.10000000000"Ooo0.,• •,o aOpOQQOS^dOOCtdOdc)OC+OCY000 W
O000apoaogog0000noaooc^ a
pogd00000b0000oopa0000 wzW""" ""Ma a N

O aa as MMM et a"MMSM OLA a a a a H
000 00 O 00 O O O 0)000 0000 O O O
OOOOGOGC)GOOOOC)QGOOOGO p H

! 000000000000000000000o oto
r
2	 1

0 ' w14	 HM	 Oh-Q.	 4xF-w	 ,,,1 x	 +
1 0 I Z.I.Up,	 i,)Gtax tactxt)f:.rli W

O I JHOZ04'	 r<aoH0.SUHH:* r
t') wI O•Ji4'O.`^1C ZNa?Oa.ma uvw0.<tY<O 4	 1
O N4 Uo1.D NY JJi:xt00.0.v1 V1?i'7x F
4 V)

►^00•1MaMC)N V)ClOh1A 111 WNNTQC)•O
.. (	 I	 '	 i YtNOOaPMOC100F.+k1NNOh•^V)OIA W
.N. 00••1000OCJGOOOOpO00o0Q 00 d

1 I 	 I	 I	 ^ C1000a OGGOC]p000 o00a000d .r
2 I	 ' .. 000000000(:)000000000000 F-

' I' ki nQOaoac+aoba00000clooQao a
t 2 a	 a	 HH"	 amm	 as 0	 j
0
u •rM?V1MitOO^aaaMMMM)a JIJ)M V)a Z

I	 ^ DOCOOODOOMOODOCOCCOCOO ^^	 I Z O G Od d G H
z o 000000c7d00000000doa000 1n

J +a3
{ .. o z	 J	 a	 H 4)C	 x	 H	 z F- O

1t1 j J H	 :-I.- w J OOrxU="HH
cp ! Jz I.- XOd4 WUp.H1 Qr4ULY7Z .t

i O t IN J,OOZJZOO»o:.Oa OOCJW XJO" '
o I	 i (	 I a b,o^Hwwzaow) oHrauomaao«- z-
o

I
r+ N+0 4uooHYJJxZZoaa VlvlG ^3a H„J	 ,

a o ; r x	 ,
N ^ 4 tlOQ tiles
N ►+ -	 f .J tY Ix
q 0 1 W 0000000000-0000000C)000 .xw
O •-

i	 (
tY OC7C1Ct C7GC^hGt c)OCn OCIOOC)C': OC)GO WiL

0 < !	 i OOC1Ul"J000]O C]O QOO1:]GOUOt]CJO 0.W
► . (	 1	 .w	 i I • OOODC1QQpC)OOC)OOOOQC)OC7 o0 i	 CLO

!
I

2 0 I d tY	 a	 0-4	 H	 O: or,	 a	 a W
O Z H Hri7M	 M,7 ^':t'M.7 S/+1MM ^ y MIr)M.T UJH

0000000000000000000000 Wo.-
• M •	 1	 1 > OodCJGoot)o CJO00000oCIG000 0	 iO	 Y N V. Y 0000000000000000000000 W O

a C) Irt U i

a •• .. t-M 1d	 r - x O x W
WM .1 r4,0-0	 1	 ( A	 x x	 N 4 1-omz" x

h0.M -+ 0.40	 N	 I I-- LL.Xox Wazz - oZN<HoMJ-3x
?1 0.9000-i VIO Q:Mw4A t:rUbt-JOH

1
NH O CO)O	 U	 +	 ' z o,OZHUp, 7, C)R")1^)Z4H 44 W•t tLCO<V)
w 0 O 000	 Z W ,-IOtOg Q WHY? J>rtz0.a 3)G;w 3711zo L M

a» 1	 W U ••	 W.' T. ..
WaD	 ti. N	 a.	 J	 M Z y .-IPN•-1N^V) P U1 r^^ ,D /-M NNN,O r+'MIA H
A. •, Y	 a	 W	 < NM1AM f^ ,DNh OxlnNC70oO.t ►IaOaOr+C)OMO ►-	 !
W ry,	 N 0 U OU4	 4, MUWO--•NM " OOOtio pOOC700000000"OMO•+ N
N10 W U DO&	 41 0L	 wczoam 0 OCJ 0 o C) 000c) O O C , h OQ OC; CIC)C700 C)
•. •1	 W 31 J J"M-	 a JWM&""W N 0000000000000000000000 Z*	 Ea^	 z o 0 uzVt	 uoLLZZxz < onQOdoci p c) nt7oodocnnc ) ago o.,

M.a o	 1H- W Z	 Q w 0. "N H	 QtY trQ	 C
W I	 a o u	 z o n

°- .N1 .M7.1 CHJCO'IOO oaOaQoc) UQOmmc)a OOotlO I^W a° w s 000	 w a n
V)0	 t0 CI O	 0G0	 ►-	 OOQOO'C7C) C) 00000 C)C)CdGCJQOG OOOUO0000w•	 j r u uuu	 Vvu ut)uu I" uVV VUVVIJ V!3 V UV VVIVVVVV VV tJ.-•
a.	 N N W	 , VI OOHo a
LL, a co
A LL. 00

i

B-97



s

S

!
,

•

• + •1• ^► A O.G V1In 11'11!1 V1d t1
r O O

00
Od
O O
cc

A •
J •-1 J'	 N •-1 1C^N W
o uw +- ^.

<WV1z F-H u H	 ^ ^ H
}^GCHt HJ i ^C i N Z
<d0u	 29 W W	 Z a* W
x i J IL a	 H H O[

J 0	 of
.4 AAUJ	 .9 • ^

!	 W	 0-0 &J Y i t7C	 I- J NF-O Z
r	 O W.7. 0. • .O W N -0 i  ^ . w ►^ 9E 0

HWWJ^A 0 i u►n CUraluh+!!'r sH Z	 Z W "	 II Y-- 4,W OU OWH W Y.IV - <	 H O OJz
OOHWKZ N. 6. • &. J'-'W 15

J4.xIDHJ VI N• •	 d N OYl7 Z
xUIL0..	 CY	 I < • N	 VI rC '	 W • ! H

ZW W k4l
	
i lk

-	 n zCD W I	 j 1- ^ ^^•	 ^ IL
ox KKO< O O r N &^W V1i	
~	 x Y!0 I .ice' ^Y•WN IV/ZI-HtJ i WN + F- LL

< a w W OG: +- 1LN	 N I u '	 JYJ O
S •	 ZH •;p O ZW J Om	 Ike m

O •a2Jw H H0. Y M O.	 H i O
YCcn;

"	 J2 xF-G*1-HU' 1[J	 I `- a7 11 FN	 U. I	 I ' W CO,-HOH4 H < !^N S M Z.J 24D ^[
LO -.12 C N u W	 0- O WW • W

a CL  KT Y• W J Cla.	 W 0-4 4u^

JAY20O NU V"I w ^ w
40 W > N^a OKM J

WILWO.JW Z WH ^a w ►-	 C Y r	 rut
Z	 Zr-<r- W o • JN y WVP ! Qc xoJ a-

i	 WF-H	 u0m	 1 u Ze Y!w O OH	 f 1 W	 O HVI^ - Z
SHF-4H=f_ J H --J Y J	 br O	 W Jx Wi	 i.1::2WHJ K •W W39 W 17 •	 ^•	 K-rW C

4.00CNUO	
I

U •+ ►- U •- C 2w d11 -00 Y	 Y C 1	 ►+	 w2t7 K '
OVICWH 1- J< CZ ►qx N ON Z1- U w	 WOOW • IL
W	 xo--W 11 xvr 0.145	 , N a0--	 J-- I	 w HJ W H	 JY00%0!

I	 JWW ►-4SH	 I M '"W Cu N d	 07CJ i	 O JY x N	 OOH .^O 1--
JWS+t ►-h• C • M XO. 6d 1/ V1.2	 1-	 Y i	 CO- - u P	 F-XMQ!O WIf	 ►-L74,01	 WO wW U.6.4	 U.- H IIY J	 -a.0 . N
UO	 1.'11-41 OV1 ^\ 16	 Poke O z u	 09000

.J>-2-4W Vfl- ^^ Z* J'_ OJ l9	 a2 0w OH m	 0'.	 •J K
I	 VIOaDW	 Y7Kx IW2^iJZViHO JJYX x •1111F !C..J	 rY %c	 OHHL.J J	 t7Y	 -- JJ (011 O I	 JdJtlVf--	 --9C4 YY

!	 US IY2YYK+-, OC	 "-AY ke0'	 WNHCCOH 2: tYW OH O•.TOW.<Kxx
Z	 ,.1:10. 4.101 W m hr O' N 1-4H -• • 0.NU W	 Y • • 4.J U --•	 WF-O • tYtl
HtY1'1.b^ZWJW G., 111 0. CL 4-ILVIWV xN I—	 --• WW Oct .9	 O-O--JJ
1-W OZ HrWQ .`i,V1 •- If	 if CoxU.+- 0xWJZ ke wcpxki •	 1-UU2
7F• 	f-1-x	 7 NJ 1-•q ow IIWO •ILV1O 'I$Z •• Y-. j OIINIXI - +t	 O:

"	 ON2WHdt92J J ZZ Hy^ 7VIY.7mF- JQ"x; ZY VI V1O ►--► ,x ^C .JJS
gDW>JOSWU I 1111 HC /-V► I	 J+-1 	O UJJ---+ H2 1 N,..1-M	 1-IOCJJY-•

i
JWa p,Cat=2 r N CO « r H114NNO OIl4.IL JI-4 WIIOO1LCga^cW

Inucom4m	 O .. " 1 Y;. O.IL Ca VIYHNJU' QYICHH J t U^GYUHa4.UU<Y
H	 W &	 Q: Z F- Or	 `
S I	 S H	 H HO	 I Win Ix 040 .0a
H "	 F •1 1C 4 1LN VIN j 0.N	 •r	 •OW	 i

'  I a10
r

uuuuuuuu UuUU u w 6duu4j4ju	 u Uu	 UU uuuu	 uuu

/I MMNNMMNNNN11N1► NNrtNMNN • rt NNMrtYwN/111MNMbNMMrt111► ^,MNNMMrt/1M11MM1 ► rtN
NM,7'1n-OhaOPC-4Hrr- •1LA DP-- 40010NNNNNWNNNMMNMMMMMMM? yNM0kn oPJJV} M► t^I1fnirinV*.u1

y M.y.y n.^py} .yp or W pt! r-+w Wn i-t-we 1w i" W OI lr • r•Ywu$0-.uUL!•-flvr1u lur u p"	 a I!N" a u p " out"
000000Oc00000 MMMM'1S00V4SYJ _?aaTT?1!!V100#AV) t11InU1iI1Wr u 0fro 4a0o0 W -0A• h I`rP F• F.
H M .41-1 .4 ­4"H -1"'4.41-4- •/ 1•9.M.y 1./ M N H N 14 14 -1i." H M1'1 N.1!-1 .-1 ^1.•11-4.. -.r M 14 -i r-4 H H.r.n^-1 .-/ M .-1 N M .-1 nl.H ry
00 0000 OOOOOOOOOOO OMOOD OO OOM000OC'I O O O 00000 OOOOOCIQOO 0 CQO OOOOOO O 00 00 00 ODOO O 0000 000 O O 04 O O O 00 000 q O b 00 O O G OO DOO 0000 O O O 00 000

9-98

j !

^t

r

a:
x



f
f

A

4	
y

!

in ^#MhM1W• t iClMVl Ylyt{f^IAhiflNHnfM14lO
/"fi"^I^f^NY11AJ)+OtOtO`O!O!O`O+O1001 ►A1'F^	 ► 	 !	 .
NANAN.r1AANN•1NANA•'1•yw!'-lNNAAIV	 '
dOOOOOOb000000000^'^GO0000
C10000070000000000Q OOCJ G000
OQOOQOOOOOQO000000000000

#
#

J	 J
It	 !L
W	 1- WO	 VI O

N

Z	 L7
O	 O z
H	 .J h

O	 Ix
1

o	 ^

° H	 ' j I	 (	 Io	 a VI

i	 4.	 N	 V) 1

O O
W 	 !	 •	 O

^	 N	 I	 JM'H' {	 r	 ^	 i
W	 YZY	 0- rt

I!	 O	 I	 ^	 W ItY O	 S	 ^ i	 I
I I

M	 0- I	 a
I	

I'	 I	 H	 1 I	 ! I	 I	 ;	 1	 !
Z	 OCJ ►-	 .JY
Z	 j	 MY W i ..	 I	 !	 IO	 W ILL Ix	 W

OJ	 VJ	 H !^ I
1	 Y	 F-ZO	 N

i

SZ	 <"J	 J1
N

!	 !	 I►	 ^ ( I~ OW IZO 	 &0=I
1	 F HV)	 N	 -U.	 JWIGJJ w I

Of'-0	 WWW !Cozy g U "[ I I
f

O<.t	 O WOW)	 V^Vl—Z 'H I	 I	 1
.	 (	 70.0.	 H	 L.gp)VIN O

O ► #	 #	 0.1Z)a12
.4bc	 tD ,	 O	 #	 UVIC7

!
i1	

T
u'	 #	 ZDII_ix IN 1	 J	 I	 I

L	 l4n-	 0-4 I

II	 1-.Sr-	 J,n	 W VI"+ 11 - , IUVI	 cc^O	 ce
1+IOc	 .,J7.(L	 H	 Y •	 WItIJVIW
ate—	 .twit	 0	 ^W	 ,	 4xo^dm

1	
4ox	 ''4	 )ekZ	 f ` -6.z

►^ W 	 2	 ;	 r- I ► z •	 11	 V1	 a

Z:)OJF-	 LI.JJ +: 	O.^.OJI-O I ! I

aV)	 dcH	 Z01146	 ^HVIIWZ
"	 UJ JULZ.	 UXH	 JJUCW

1
via 04

, tJ
u	 LJU	 u 	 UUUUUUU 04,

X0u ,

0+C]NNM?V1 ^0FWPQNI^IM Sr Vf rD 1-aOPONN
VI	 0 onnl^rnnnnr ►-waoma100 O10"04

O A.t,i`''.
l^YZ

IW
Q^'"'op	 F	 ^MY

°^.. P"ir t!„ryr Wl^I^I^^.r ►^.N ►^141'rY'4JI'Q .Y r`I tYYII*'}„/V`frV e
''- hr ►Z P 000Cl0C1OOOg000OOQ «q.r.4^Mr-l.wQ r'lNNN{V fJNNN(+INNNNNNIVNNN
OOODQOC7 C1 C10GO g C7 g OCr C't C'I C1gC100
0 00000000000000000000000

B_99

r'



'Ct

•

OONHH ip -e-0f►►N.1► MW4N7r
JJk. 1+14MW 4 4OxwwfAo*wwo:w

.	 tC>CiOJY.G1#J H U?t94.WFi'ft»1.10.1^Ci
040070"" z x4OOOd•rtpG&40.j
n'M^f1A1rtO1.IP14FIM	 ^ ^ ^;^ ^0.f4NMh^}t
NOCS O ^O y N.♦.^tC^ M N+I ['^.r ^ ^0 ^01^ X10 *+i*^
ca+<irl v) r+0 • ++A..c1 s^1 O •d f V ^,! +*Nilfl ^ Nt* ^il.^

^	 r	 -	 NN•+.+•^+O.^Or10.+•+a.v.r.^r ++!!•+t'.1Orr
t	 000000000fS0000Q00^00C.Of7
k	 00000000000000000100000
i	 '	 QOOpQOL7Q00000QOQOGC,10C1p4

^.. ^	 N	 M H	 04 N

r    	 .irrG^i1f1^/MMditStl 'iMViMnfYiMNMMMM

'	 ^	 00000gorapgaae^rao o npdrlC1
y	 0000rstac^000caopaoc47a^o17oao
^	 1	 1	 ,	 i	 000doea000gOOOOOC^aod000^,a

1
1

A	 ou	 V) OMM or 21, wU:
04.4 WWN OJMtO XWV1T>

tDJ Q.WW>?O. 1+. uY WJNUJ.JUwx
.40.j Jt^.Oh-M V1 "7•^a7KOb.1+..dMMC00.7U'
i'PQO^OLWW? pOG<6100.4. xfYX<f1S
.1r^thFfDU01a^^HMJ^^xZx^` 6.+/1FF'K

M•O ^OAU) M ^O r11l1Wa.+NRO•D ^ ' Q ?OA O,D
I OMNM.1gH^O tf1 U1M Nh.+Ohrif°7 ►iry 4h •O rl

dN.4.^.r R7Q.MN.-^.^i..^f'1.^f.^[J r1 f:1. •+! l'1 qq rdOp O O 0 00 O 00 0 000 O O a 0 0 0 00 O
gp00C?QappgOOtlpgO000OOp0000dtlp6^OQO000aOgOOg0000

14 0-40-4	 H HH H
►a••A•t./1A YM7•1MOt/11AMtf1MMO^CMOMMM
0(30000047000 0wtat-1000C10OC7000 O O 00 00 p 0 0 OQ 0 00 0 00 0 0 0 00000 00 00 O O O 000 00 O 00 O 000

1

WN	 2,1nNp	 ..7	 O,tT
O 7C	 0. u	 Ia, "o o u. 0-4 	 t> N
O J.JkWx ►J4iNM 41(10 JJQCVIOW yN
q OOC)f7 ^tOMM[7 x'1-_,-!. s4'7..UWMC7pfl'>1:FtK
0 j rt w 6 u tl. 04H0 Op z 1YW Y. OiO Za. Vl v)har
O NOQh-ANMhMOMhN1f9.+ttlAa.fnlfl.+J1

A NNM a.4w"N .1 p NN •DNA ANH.L) 0f'^C:7

AO d	 Q	 Q o^ O 00 O 00 0 0	 0p O OO U 0	 0 0
Z ^+ 0000000000000000000t?OOO
O W OOOC700000Q00000C7pOpOC700
S Xt HH	 HW	 H H H
O . x
u .r.4p 4700MMM pi/1111 t/1MMMM1A V1Mlf1 V1M

aaoat7opoppppQpanQOOapQp
li z 000 g f'locJ0000000000000 moo
z O O p0'-7 C^C)Q000000O0a70000JOOO
.[ H

.MKm
u
d u2'Fy	 YM &ON u	 -44XN

A J 3.4z). UM -4-joowo	 XMHN
ul rJlwlt.F-zWt/1.^HOWUF-WJJD.^MK/-0.MN
.4 W OOOGVIVI^;dOJ.+Op0.?iCJt1.N10ZR:^•t^-1kH
O ^ } .4AWV'1Wrf»WRI T_ J4.tO00 a [KUI-+C748I1
O H r+^y'Y1 a0000XHHXXXZZZZM000-:s7~

^	 ^ A < •+N.D^'.+Ni-NNMMANYM9'AIl1M#.LN^VI
N w J .D•4.^+M)110M W ON .400 rA p ONO••IQHO.^^
O O W •4N • +r4MO0O 0.4M•4 p O p 0 •'+.4 ^^r^+0.4.4 .•
Q a nnuQCarap^7c^47uC7pfar7pcloc7r.)Gac^G
o < fac^raananf.^ppfac^apor^ocsooc^rant^

pc7nQC^opanr^r^nf^nnc^ac^onf7ncica
' M t W Wz p X d W H H	 HH H

H t Y
O .. Z 1- .+rt C1 CJ MMMP)MVIMMM MMOMO 00 Z MM 
O. lA 0000000QOQt7OQO d0 Op OOQOOf7

A. . • pOOppp00G0000000000g00f:?0
N > N Y ]G Opp0000Op0OQOQO00000000C).. o u u

M o 0 0
N x p ^ r
Y W d co

AM.+ x > M .7M[C 4xXN
r-1 •4 darn - "Uj W F-OWNQdi-H
y T.y	 %A 0 L .to aoou1m	 w Wt"00 l,- xooN

R •• W 000	 W F Xf-4^.XL'7->Jwm"
CIO tll O 00 0 	 h 7 C? q d.-lOC^C17G.1 [A'l. i:l 	 1i +̂ 10001dd0:1^V!
O-4. 6. O 000	 z W 14-M lA A u um xHHY X X z z z z p. 00F ax
H 1 0 u ••	 W T
WAD 1- VI	 XXa	 m	 fY or	 NM z S S G NM w N M O a 0 M 00 rO N p p N a 0 m m ^o
V11- W •• v	 1Y 0"	 W TWMYINMNM CD +4J0M NOO ,.C)C)t- ,4.Lnoo.4ON1f1.O •DOO
•\ N O U	 000	 4. u^ZnNDPIf w H 0M:	 4.4 Ca 0" 00 C) .4,4 O,-q	-t0-000•^H

PM W O	 4.p'	 W II-xComoaft Vf t7GG0OO GO0GC.10OQO00000t?O00
p,N W 0 r ZpJ	 a XMXHOCHWW N OG7 C70o00oC10000000000C300Sa0
) M O R7 MV1U	 zzzzzz ZX t t7 O0p000000OOOOgfa00p000t.7pa M r

W O M W ...	 i4 W WHJ	 H V-4	 M	 H
VI 1 O O	 z (a

M O f X	 M=V1	 a	 J1AO..4N")Vo +t .^.a.a f'I Vt.7 but N1 VfOMOMVIMMM1 MMMMMM
W fY m X 000	 W OO HWr+WW •4 !r. GOQC]QQOOf r7t'7OC10000pQ0t:?C^J00

V10 G.1 O O 000	 M 00000000 O OOOQOOOQOC)47C:100GO0000C1L o0
.V1 a M u coo	 x 00000000 •- C100000000(40000000000ca oo

Q: N N W V}
O fY
U. 0
re t<

B-100



i

,

0 g0^^'0^0$Q4^^`"'q^rlrn ^.rnl~N^.wtrw^e^ o^.l^l^
C7 Ola	 O ggC7	 C1 ggbCigQq. •INnpp/`,11'M'+dhf.1 •* ►+ OL^S:I..INNNNNNV+IM
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