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SUMMARY

From a safety aspect, our present knowledge of the
moon is inadequate to meke a fast decision con-
cerning the best site for landing a manned space-
craft. To date, ten sites have been proposed from
which we must select the safest, Additional data
from the areas selected are necessary in order to
compare the results with data obtained from terres-
trial samples of the site where Surveyor has landed.
This paper proposes a method of successive trans-
formations of observational data obtained during the
Surveyor program from which we can expect to acquire
a considerable amount of information regarding the

proposed sites.
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REPCRT 1

A METHOD OF PREDICTING THE OPTIMUM LUNAR
IANDING AREA FOR A MANNED SPACECRAFT

INTRODUCTION

From a safety aspect, our present knowledge of the moon is
inadequate to make a fast decision concerning the best site

for landing a manned spacecraft. To date, ten sites have been
proposed from which we must select the safest., Therefore, more
lunar spectral-photometric, radiometric, and polarimetric obser-
vations are necessary to define the nature of the ground and,
more precisely, the material composing the lunar surface. In
other words, we need additional data from the areas selected in

order to compare the results with data obtained from terrestrial

samples,

At the same time, it would be useful to compare those areas
proposed with respect to the site where Surveyor has landed. By
extrapolating from the Surveyor data, we can expect to acquire a
congiderable amount of information about the other sites. The

major problem, of course, is the method of extrapolation.

Direct comparison between the characteristics of areas observed
and those of the reference source is not advisable if the aim of
the research is to look at the landing safety aspects in all
sites. In effect, with such a direct comparison, the discon-
tinuities of the ground between the areas observed and the
reference source would be neglected, In the same way, the
observation of a few intermediste points does not help too much
because we cannot satisfactorily discriminate between variations
in the nature of the ground represented by such points. With =

method such as the successive transformations of observational
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data, however, the extrapolation would not bhe difficult and it

could be applied to any data reduction problem.
PROPOSED METHOD OF EXTRAPOLATTON

Ag an example, let (Ci) represent the color obtained from obser-
vations using the infrared filter; let (Ci) represent the color
corresponding to the point A and (C, )1 (Ci)2 (C ) (C ) and
(C ) be the colors corresponding to p01nts 1, 2 3, 4, 5 for
the saTe longitude hut above A. Let (C ) (C )2 (C ) (02)4
and (Ci)5 represent those which are at the same longltude but
below A, Tn the same manner, let (C ) ( ) (C ) (C ) and
(C ) represent the points which are 51tuated at the same

latltude ag A,

Using the color of A as a reference, we have the following

relationghips:

N N N Y
G ey, ey
VS R R
O T
() Gy v )y
©,), ’ (C;)3 ’ (C;)5 °
©;), . ©5)y S ©;)y K
©y e, ey,
©, Cy, o+ ©)
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In other words, as is shown by Scheme No. 2 (see Appendix), we
enlarge the area of A in order to acquire additional data to
serve as reference for the extrapolations which are shown by
Scheme No. 1 (see Appendix). For better results, it is necessary
to use the ratios a, b, c, 4, e, a s b', c', d ’ e', and a", b",
c“, d", e" as compared to direct use of the colors. This method
is preferable because an extrapolation is not as accurate ag an

interpolation.
From these relationships, we have:

a(ci)1 - 2b(Ci)2 - c(ci)3 + d(ci)4 + e(Ci)5 =0

Il
e

1 1 1 t 1 ' 1 1] t 1
a (01)1 - 2b (Ci)2 -c (ci)3 +d (ci)4 + e (ci)5 1)
1t n 1] n " L 11 1t f "
a (ci)1 - 2b (ci)2 -c (ci)5 +d (ci)4 + e (ci)5 =0
So, from one circle to another, we have

[a(c.)1 . 2a'(0i)1 + a"(GI)1 ]

1

[ 25(c, ), - 4b'(0i)2 + 2b"(o£)2 ]

[ o(c); - 20'(0;)3 + c"(c;)3 ]

+ [d(Ci)4 + d"(C:'.L')4 ]

+

1 1 " "
[e(Ci)5 - 2e (ci)5 + e (ci)5 ] =0 (2)
¥ "
Then, from the relationships among (Ci)1 (Ci)1 (Ci)1 we obtain
H ]
the following for the first circle: ’

t n
4 o2 (1 : a ) + & ; L s 8 = % (a ~1) - 2a and
a
" 1 + 2a
a =
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which reduces to:
1 n
(a-1)-2a -4a =0
Next, if we replace the ratios by their respectives values, we

(c,),(0,), (¢},
;)

obtain the following identity:

(03)4(0,), = 2(c,), (6;); - 4(c,) (c)).

L

o]

or:

=1 -a-1= (e (e]),

CHRCHY

I
o
i

F2 s = (01)1(62)1

(€, ), (f(:c)}(c )“, .

The next con31deratlon 15 any point a between a and a or any
p01nt ay between a and a . The relatlonshlps between &, and

T 1"t
a, & or between ay and a , a wmwust be established in the following

manner:

(1) Theoretically, there is no variation of coler with
respect to the points belonging to a same longitude.
However, there gre small variations of color with
longitude but they are due only to the variations

of the ground's nature.

Accordingly, a = &
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15

For this reason,

when enlarging area A in order to obtain a larger

guantity of data for reference, we must not proceed

too far from A, otherwise, we will accrue systematic

errors in our evaluation of the ratios a, b, ¢, 4, e;

1 1 f 1
a,b,c,d4d, e

1 L]
and a

L " I

y b,c,d,e.

Under the circumstences mentioned in steps (1) and (2),

we can establish a correlation between the ratio
1 1 . 1 x
(01)1/(01)1 of a, a and the ?atlo (01)1/(Ci)1 of any

point located between a and a .

is applicable to the point ay

From equation (2):

l

b

"

b

1t
c

a

aa
Therefore, a_ = B and a
X J
=)
1 1 11
!
_a( L ) + & ; L %-(a
a
'
B - 1—i}2§- for the 18t circle
' 1 n
b {1 +b) b +1
= " + D
b
1
= - 1“5%22- for the 2nd circle
1 ? 1"
c{1+c) ¢ +1 !
= m + 5 y & =
c
]
= = J—j%iél— for the 3rd circle
] 1 n
d (1 +ada) . 4 +1 v
= m + 2 ;d=2
d
1
= - 1 Z 2d for the 4th circle

t 1
;b =1 (b-1)-2b ;

1 "
5 (c - 1) - 2c 3

(a -1) - 24" ;

The same consideration

1 1
with respect to & and a .
n

8 a
o}

1
a

1t -\
-1) - 2a ;

(Continued)
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1

e 3

e 2 > (3)

1
n
_-1t2e por the 5th circle

e =
4 ),

1 1 n
1 ! 1 1
_e (1"+ e ) Le +1, - E_(e - 1) - 26

1 T 11
It is evident then that the ratics a, a , 2 3 by b, b ji..
1 17
e, @ , e correspond to the points which are chosen (when
observing the Moon) for analysing region A going from its center
a to the limit L The ratios (ax’ ay), (bx,by)""’ (ex’ ey)
are the intermediate points for studying the lunar surface with

respect to those other ratios serving as reference.

The parameters &, and a, are very important due to the fact that
they are useful for the constant verification of the values

obtained from observations of (a 8 ), (b b ),..., (e e ).
Xy 5 Xy

v Xy ¥
For each circle of equafion (3), these parameters are:
a an a g
a = — 3 ay = ,0 for the 1=t cixcle ™
a a
"
b bn b
b =—7 3 b =—2  for the 2nd circle
X ¥y
b b
[}
c o, c e,
e, = 3 cy = : for the 3rd circle ?— (4)
¢ ¢
"
dd dd
d =—=;d =—>  for the 4th circle
X ¥
d d
n
e e e e,
e = — 3 e = : for the 5th circle
x e y e -

Because of the importance of &, and &,y we must proceed, when

observing the Moon, in the following way:

(1) Obtain the colors for the points gerving as refereunce
and then compute the corresponding ratios with respect

to the color of point A,
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(2) Complete a similar step for the intermediate points
(a'x’ a'y)s (bx’ by),-”s (ex,

ey); then derive the
corresponding values (anX aYk) for proceeding to the
’

verification cited by using equation (4).

Actually, equation (4) is a continuous transformation of data for

-any point considered with respect to the color of point A. In

effect, when establishing the ratios a, b, ¢, 4, e; al, bl, c',
d'% e and a", b", c", d", 6 , we are transforming (Ci), C;),
(Ci) with respect to (Ci)0 in order to obtain the index of the
color variation for inferring the Physical properties of the new
points which are compared with A, Also, for points ax’ bx, cx’

d e anda_ b c d e, we are doing a second transforma-
Xy x Yo Vs ¥ ¥y ¥ " 1 f"
tion with respect to A and a, a , a yee+3 €, € 4, e 5 etc. Finally,

with the points (a ) and (a_ s - ;

p ( n, amx o, nx)' Ee are d01n§ a Ehlrd
transformation with respect to A; a, 8', a ,...; e, e , e ; etc.,
and (a_ & )y.u., (6 e ). Because a ~ a and a ~ a , the

Ly ¥ X, ¥ X m v n
third transformations &, and &, are sufficient to give us the
pPrecise information which is desired about the physical properties
for the points considered other than A. This is the physical

meaning of the identities that we have seen before.

Now, consider in a given circle of region A, the different points

a_and B, For example, consider (a.X and

~1, %2, %.3)1

(ay_1 ay_z ay_3)1, which are some of the points situated between
=1y Bt ] =
a, & and &, a"in the first circle., In this cage, we have:
(a,_, +a,,+a_,). =2 (g +a + & )
x=1 x=2 x=3"1 4 n_q o nx=5 1
1]
a
(ayz‘l v, ay=5)1 == {a_, +a, _,+ 33,0_3),I
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Consequently, for all points X and Y situsted in the first
T 1 n
circle between a, a and a , a , we can express the following:

~

et oo 8, 3 +oues + ax=x)1
[}
X=X=g

= &) (a + a + a + o ta, )= (&) a
s x=1  Tx=2 k=3 = e

= r@)

1
x=Y=ga

1 1
a 2
= (—,)(ao___,] tlgp t8g gt e+ a,0=Y) = ,)Z a
a 8 J
_ x=a_ D

(

a ., +8 ,ta L+ ... +a
y=1 y=2 v=3 y=Y)‘I

In going from one circle to another, we obtain the following for

region A: | '
X=g " 8=8 “\
(-'%.)Z N R ) Y-
a X & Y
x=a x=a,
x=b' x=b1
b b y
L = P H =, b =
(b')z *n, A, (b )Z oy S %
X=8 X=a
0 0 _
Jc=c=1 X=C' .
f ' (6)
E) e T s B e e [
] n_ 75 ) oy T
}c=a.O X=ao'
:$C=t X=d'
d o! .
- = P H =, d =
d.)z %W =07% ¢ )Z or ™ 8%
%= x=a

(Continued)
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(%)Z o = €% (%)Z %, € %
© X=a ° =8, (6)

Whereto, B, v, d, €, anda', B',T:BI,G , are the

transformation coefficients, respectively, of the points

Pj’ P2, PB, 4, P and @ Q QB, Q QS. These points
represent the observatlonal data whlch must be successively
transformed with respect to PO, i.e., the point where

Burveyor landed. Thus, if such peoints are the source of
observational data that we constantly compare with the

physical parameters of Po, then the transformation coefficients
tell us how these physical parameters are varying with loca-

tion from P0 to other points on the lunar surface.

In this last instance, it should be noted that equation (6) is
good for studying any kind of data we need with respect to com-
parable data related to PO. In effect, it would be sufficient to
define (P1’ Q1), (P2, Q2),..., according to our needs for com-

raring subsequent points with the reference point Po'

For example, let PO = (.18, P1 = 0,23, P2 = 0.21, P3 = 0.14,

P4 = 0,09 and P5 = 0.17 be arbitrary values to illustrate the
subsequent computations. Let N be the mumber of successive
transformations done for any point P with respect to Po. If we
consider the circles of the region A, then we have:
For the 18t circle:
™

N
"C(P1 + 7o @nd the error Z&P Q:(P * T00 100 - %

(ﬁP * 955 %o ?'(7)
For the 3rd circle:

N N
Po —7’ P5 + 100 and the error AP = (TPB + 306~ PO

Il

For the 2nd circle:
=[P + un and the error Z&P
2 100 ‘

1

(Gontinued)
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For the 4th circle:

6P +100 and the error &P= (SP +100 ~ P

For the 5th circle: >—(7)

(EP +1oo)‘1j9

P o+ == and the error ZXP
= €55 100

In these examples, all computations are carried out and shown

in the final pages of this same section. From the equations
listed above, however, we can see that errors must be on the same
order of magnitude. This is due to the fact that, when transform—
ing data from a given P to Po, we are not going directly from one
to another but successively passing through the series of points
situated between them. Also, as is shown by Scheme 4 (see
Appendix), the variation of observational data with respect to

PO is obt?ined Vith a hig? degree of accuracy because the correla-
tions a/a , /b ,..., e/e are constantly providing the exact

location of points whose data is transformed.

It is not practical to proceed past area A because the required
matrix would be excessively long and involved. Consequently, it
ig degirable to use an equation capable of inducing data within
the same error (-0.02<AP<=0,02) shown in developing the previous
five examples. Accordingly, consider the last number of

example No., 5!

By’ . 7
Po [(fi) . (P2)1O
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At first, we see that the number N of successive transformation
is a function of the number of points considered in the geries
Po, P1’ gaeey Pn while the transformation coefficient is a
function of P itself. For this reason, the last number of the

example mentioned is composed as follows:

(1) The ratio P5/PO corresponding to the extremities of

the series
(2) & product of ratios whose number is depending on N

(5) Bach such ratic is a new series, smaller than that

which precedes it
(4) The powers simulatancously depend on N and P.

From this analysis of the last number of example No. 5, it is
then possible to define the final equation with the same shape

as equation (7), proceeding in the following way:

(1} We establish the condition "sine quanon" that points
considered be of equal distance between them. Then

N=0 for P0 N=1 for P1 N=2 for P2 and so on if the
’ ]
distances Pa——+P1 = PT—-+P2 = Pé_—’PS, v
(2) To avoid systematic errors in the reduction of data to
the maximum extent, do not take distances gregter than

2° in the lunar coordinates when observing.

1 t

L] 1 L ]
(3) We determine a, b, ¢, d, e ; a sy byc,d, e and
1] 1 n n "t

ay,yb,c,d, e from the observational data in order
to define the P and Qn.
n

(4) We adopt]?p TZa as the summation of the successive
)

transformation coefficients (a, B v, ...) and

1 ] ] PO-H’P

(¢, 8, v, "')a-¢a' So for any P, for example,

we can now write as follows:
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First Case e
P -7P+ - oand the error is AP = (7?P F ) L p
o = NF * 700 700 o
when N
706 < %o
Second Casge ?(8)
P=2(—N—-——2——)- P=0.02 (N-2)-7NP
o 100 ~ 100 TZ : n
and the error is AP = [0.0Z(N—Z)-)YP] - P0
when N =y
100 = "o —

We have checked these equations by developing successive trans-~
formations of 45 examples, including the five examples previously
cited. The results are given in Table I (see Appendix). Since
the points were 46 with PO when doing the successive transforma-
tions, then the enumeration N on Table I corresponds to the

subsequent computations.

For the lunar observations done with more than a filter, we make
the same computations after having defined the P, Q which
correspond to the different colors observed. In the same way,
if we desire to study other data obtained from the moon by means
different than that of the Photometry, we first select the lunar
coordinates which correspond to our N and proceed to the
subsequent definitions of P, Q according to the nature of the

physical parameters obtained by such other means.

Concerning the analysis of observational data after their reduction
within the successive transformation method, the following work
must be accomplished: NASA requests the study of fourteen areas
from which the safest for landing a manned spacecraft must be
selected. To recognize the safest among the wmany areas to be

considered, the following method is used:
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The sites considered would be included in the band
covered by Scheme 1 so we proceed to observe, with
respect to the Po of Surveyor, the whole band at N=1,
N=2, N=3 ... until we reach an N beyond the last of
the areas proposed, Thig is for the purpose of
satisfying the condition which requires that the
points being observed must be equally spaced. For
avoiding, at best, the systematic errors, we would

adopt a distance among the points not exceeding 2°,

1] n 1 1t
For each filter used, a, a , a2 5 b, b, b ¢us ;
| n
e, e , e are defined and the corresponding correla-

tions are computed by using equations (5) and (4).

The quantities P or Q are determined, the point
observed being above or below the longitude of Po’ and
the transformation coefficient'n is computed by using

equation (8).

The plotting of the result using this wethod consists of the

following steps:

(1)

As shown by Scheme 4, the plotting??, N informs us of
the variation of the physical parameter considered in
the lunar band observed. With respect to this, the
curve of Scheme 4 apparently shows nothing new when
we compare its shape with curves obtained from other
procedures. As we can see by the following example,

however, this conclusion is not realistic.

In Table 1, P25 =

number 0.18 represents a white color, for instance,

Po = 0.18, If we assume that the

the equality P,. = Po would mean that both areas have

25

the same color. But in Scheme 4 the ordinate of P25

ig too high. In terms of successive transformations,
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this would mean that both areas effectively have the
same color with the difference being; for example, that
one of them is a flat white surface while the other

is a granular white surface.

(2) As shown by Figure 1 (see Appendix), plotting 72, N, and
glope of PO gives a direct answer to the question about
safety previocusly referenced. If we agsume, for
example, that point PO of Burveyor corresponds %o an
area which except for being too hot, is in all respects
satisfactory for landing, other points placed on its
slope would have the same nature as Po‘ The only
difference. being that the temperature varies as a

function of latitude.

In our examples, Figure 1 shows that P22 is the safest

point of those whose data were studied within the

successive transformations method. The points P1 P2
’ 1]

P, and P, but especially P, appear also asg good as

3’ 4’ 1’
P0 but this is not surprising because they are the
y
closesat points to Po'

There now remsing only a final question: "How to define exactly
those surface properties identified as the safest for landing a
manned spacecraft on the moon?" After identification the ares
will be observed again to establish the variation of)?with the
different phases of the moon, The systematic errors will he
eliminated by observing that area at least three times, with
each ohservation corresponding to a different lunation. The
mean of these three observations will be used for plotting 7?,
phaszes of the moon and %o obtain, in this way, the new
photometric function given by the successive transformations
method.
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This new photometric function will give us the precise information

desired about the physical properties of the area mentioned.

Concerning the observations themselves, a correction will be
introduced with regard to the extinction coefficient of our
atmosphere. For this, an "Air Mass Table" will be prepared by
adopting the least square solutiong in order to obtain the
extinction coefficient pertaining to the dates of observations,
geographical coordinates of the observatory and instrument used.

This will be the part of this research for the Computer Program.
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TABLE T

Zxamples of successive transformations for soue points above

= 0,18 in the SCHEME 1

Qrea. A im Mo SCHEME |

P AP R N
P=p=013 001 077 2
Po=f=0.21 001 077 3

R=p=004 O LOP ¥

P,t=P,,=o,aq 0,01 131 §

Pe=Pe=047 0.01 0.63 ¢

Quea. B i The scveme |
P AP n MW

RaR=03 0 030 7
P:_ = P-,r = 0.’-7 0
=001 0,58 ¢

037 38
Py=Py=0.t

Pe=R=0.47 -0.00 047 10

P=P,=0.06 0 16 I

Qrea, € im fla SCHEME
p AP % N

P=P=0.31 0 0l9 I2
P.=P.=0.55 0 (09 13
B=R,=003 0 030 1Y

Py=Fy=0.03 0 1,00 |5

R=P=o0t 0 02 {4

Qrnea D in fhe Sciems |
P AP T N

P=P20.68 00} 001 17
P=P 2023 0.01 040 18

Rep=oad -0.02 LIY 9
Pi=B=0.08 0 225 20
R=P20.60  0.01 0.33 =

Qnen. £ imithe soiEmE |
P AP N

P=P,=0.92 0.00 0.24 21
R=P=0.29 0.0f 0.32 23

P=R=04s 0 OY0 2¥
R=P=0.0% 0 T7.00 25
P5=P“.=0.13 0 f.“ 1&

no. F i e SCHEME |

P &P M N
R=Pi=022 0 LY¥§S 27
Pu=P,=0.86 001 039 18

PP 0,55 0,01 045 19
0 051 30

0.13 0 3.7 3

Que G indhe scieEME |

P ap n N
R=R=025 0 48 32
P.=R.=00¢ 0.0) 488 33
P;=P‘3=O.7I' 0.01 067 3Y
P.,.-.Pw=o.l{3 0 LIt as
Pe=Py=0.19 0 273 3

Qren, H in dha ScHEME |
P aP bt N

R=P=004 0 Q.60 37

PuzPyy=0,3¢ 0.0 143 38
P=R=0at 0 509 39

Fe=Ry=037 601 156 Yo

Fe=P,=0.87 0.0) 0.68 Y1

e 1 the SCHEME )
P 4P 4 N

Ref=0.27 0 120 ¥2

pi—,-p“_-_o,‘jq 0 o8l ¥3
PP =054 061 102 YY
P=Pum 036 0,01 1.88 5

P=P20.03 0 23,33 y,
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EXAMPIES NC. 1, KO. 2 AND NO. 3

Let, in the region A, Po = 0.18 the data concerning the peint where Surreyor lardcd. Iet
T, = .23, P2 = 0,21 and P3 = 0.14 the corresponding date of those points sivuated ai, respec-
tively, the 1st, 2nd, and 3rd circles.

Wrat are the transformation coefficients (Y ,B and 7/ with respect to I ¥

Whkat is tro efficiency on the result obtsinad, or error coumitted in thc succes.. ‘e tians-

iormations, which wust ve considered when analyzirg data to select an area . the oo’

fn=0c|5 —_— N2 —— P|‘ﬂ.13

¥
L/ P
£ S — Nzl e— B
wn, P SN N=y o B 10
’___._J\—“
—g—’-:o(_o?','

s PP+ — o ={07700.23) 4 0,02= 0.9 amd Hhe evier ia (ﬂP.+ )E=0J‘?—0.15'=0.0!

fﬂ"‘“-fs — N=2 4——1}=0.13 —> N=@ < P =0.21

. PO - P ¥

Py TOIE > Nel <——~‘ﬁ'“'w\)N=I/‘" B=loo
(S

/-=;,u — Nzl -—/— =095

auwrvr.&ﬂ‘l 7 N=3/

/ {? 0.77

24, (3P+ 7 =(077)(02) + 0.03 = 0.19 amd he oot lo (BR+C) - =0.19-0.18 = 0.0)

Pﬁlﬂ-lﬂ —> K=0 e P=023 — 3 N=o e—— F=0u 5> N=¢ c F=omy

PR [P R P /R
&Xﬂ.m‘l.ro&.nss Pllp’ lep‘ =0,7] — N=3 é"‘——— =2 fu ——0.72

\\} N=q — P K

P Y
/,,, w = / /5 =¥=10l

oL B =xP+-—=-(4m}(ow)f =044 +0,09 = 0.18

amd e wwoe Lo (¥P+ mJ -P=o018~0.18=0
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EXAMPLE 39. 4

let, In t>22 region A, P{J = 0,18 the data concerning the point where Survuyer lav. 3. 3
P = 0.2%, P2 = 0,21, P3 = 0.14 and P = 0.09 the corresponding data of those points .ituated

s, respeciivel,, the 1st, 2nd, 3rd and 4th circles.

What is tae transformation coefficient, 6 , of P4 with respect o Po?

1 . frds s
What is itz efficiency op the result obtained, or errox gotmitted in tlo suveees. i @ Tvans-

foraations, waich mist be considered when analyzing daia to select an area o. the Moo

L et i — e a—

P,=0.18 — N=0 «— F=013 —> N2l < P1=0,1| ~—> W=D e P =0 —> Nzt «— B =008

! ! | l l

-———z 0 —> N=| «<— ——-_1 ss+N=l+—-—-——133—->N=I — ——=I.$$—>N=| — —-—uloo

NN NS

/——-;17@ H=t «— -—- -—=OQI-—>N1<———/———0M - N2t «— —

\/\J\Q‘

E%V(ay(ﬁ)/(ﬁ')“’-”“ R -

BB fh _/( ————— =Ll >N'f‘~"~(h}/( / I /( /(P‘)/(P)/(P,{)—rsa
e

-J(;; Jem et -—1/[( J/( YOIRIE) = § =1

EXPLAWAYION

Begirning from PO of the point where Surve;or landed, and coutiruing t. the poiw P, sf the

tn girels of she region A, wo need to do in thi: case a number N of suece:. . ve tra. . owns.loas,

Liwl tn 0= . o obluin the comzesponding ool iolent ef vrwanei milticnd
K itn reppicn t .
f wi 57 o PG
] R .
Wi =y Byt s (1.31)(0.09) + 165 = o1

PR s i;_,_:= - - . oE =0
and the srrir is \6P4 + 100) = 0. G,is . =L
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EXAMPLE X0. 5
let, n oo region A, Po = 0.18 the data coacerning the point where Sur -.ror lav. 3. et
i.x of tro @ scints

o= 0,23, P2 = 0.21, I', = 0,14, P, = 0,09 and P5 = 0.17 the correspcrding &.
s _tuated a4, »2.pectively, the 1st, 2nd, 3rd, 4th and Sth ciwvcles.

What is {a: translormation coefficient €, of P5 with respect to Po?
What is iz: efficiency on the result obtainid, or error commiittec in tr. succes. . e tians- -
Irrmations, whish must be considered when analyzirg daia to select an area c¢. the Iow:™

Po= 03— Ret «— P, = 0,13 3 M50 P, = 0.2 3 Nut —P=0 e R =00 S0 e-F =017

l | | } l

Lt _.‘L DH"""'T*E 160

: l % 2 =[a3 Py
Sz el P‘=F Y ‘__..-082.“,,,[(_..

-PJ-slos-—-}N1<——-—— Ps \ J
) /L / — \ /
14 /——--073 — NEL — P/J- 1.85

ﬂl'/__ﬁ,.s__.,u-i«-—-;—-r*oﬂ—)l*‘ /P‘ =066

/ Vwonﬂ«(Vh/ V&Unﬂ«ﬁM-ﬂdﬂ]|mqsﬁ()ﬂ /&Hﬁ ) = 148
' ~. v T
C’)l(l/(}/(p,/ Aol -y« J/(?‘)(H/ )[{,,5/(,) E) =13 - q/ / 1

‘“‘--~=-‘i ‘,.——-————-—-——f' ‘_—_—___hh““““--‘______ﬁi // y ﬁ) )

e -/1;}/(5)/@ ,-,;n/[r‘-u'i /"—*/"—'/-ﬂ/(ﬁ—slj—m e s Gy e e eyl

N=§
{[w%:}]@u@/@vc-:w e ) / {[@;«s/@ e s . o

Begimning froa P( of the point where Surveyor landed, and continuing t. whe poi.. I‘5 of the
ne reg:on A, wo need te do in th.= case a number N of succes .re trar . arusiioas,

I — oo o et Lin Uhe sorrespending coo i _zlent of transfosn tloa L len ool
N -

5 elrelc of

= (6.63)(0.17) + 755 = 219 _
and the ar:is. is (€P5 + -1-3—0) -, =G




