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ABSTRACT

The advent of the missile firing submarine has added yet another

dimension to the problem of defending convoys and task groups during

ocean transit. The specific situation wherein the submarine must

surface to fire a relatively short range missile against a convoy of

ships is considered. The model developed considers several different

problem parameters. It enables the calculation of probability of

detection of the submarine, probability of killing the submarine before

a particular missile is fired, and the expected number of missiles that

the submarine will fire. Selected results from randomly selected

parameter values are also presented.

ii





TABLE OF CONTENTS

Chapter

I. Introduction

1. 1 Objective

II. Model Development

2.1 Assojimptions

2.2 Probability of detection

lity of detection of at least

one submarine in a group 9

2.4 Probability of kill before the X
th

missile is fired 10

2.5 Expected number of missiles fired 16

III. Conclusions 19

3.1 General results 19

3.2 Parameter relationships 23

3.3 Tactical Implications 24

3.4 Model extensions to similar situations 25

Bibliography 28

Appendix

A. Comparison of two Random Search models 29

Bo Sample results 3)5

Co Computational aid 92

B. Negative exponential and sin(x) tables 95

E. Computer program 98

iii





LIST OF ILLUSTRATIONS

Figure Page

1. Random Search Assignment Diagram 4

2. Shape of Individual Aircraft Search Area

*= S 0.5 6

3. Shape of Individual Aircraft Search Area

0.5 =5 6 S 1.0 7

iv





TABLE OF SYMBOLS

Ratio of radar search angle to 360 degrees

R Assured radar detection range (miles)

Tl Time interval from submarine surfacing to firing of the

first missile (minutes)

T2 Time interval between the firing of each additional missile
after the first one (minutes)

n Total number of missiles to be launched

¥ Cruise velocity of the search aircraft (knots)

Lj Total area searched by one aircraft during some time interval

A Total area to be searched by the searching force (square miles)

CX Area searched by one aircraft during complete surfaced inter*
val of one submarine ( fj — QC )

N Number of search aircraft

X The number of a particular missile launch (X < n)

V. Attack velocity of the aircraft (knots)

Q sin((57T) if <= 5 ^ 0.5
1 if 0.5 < (5 - 1 -°

O Intersection of two events

(J Union of two events

P(A) Probability of event A occurring

P(A
|
B) Probability of event A occurring, given that event B has

occurred (Conditional probability)

P(D) Probability of detection

P
R
(X) Probability of kill before missile number X is fired

P„(i) Probability exactly i missiles are fired

E(X) Expected number of missiles fired by the submarine during one
surfaced period

f„(x) Probability density function

v





TABLE OF SYMBOLS (Con't)

F (x) Cumulative distribution function for the random variable X

Note: Units of measurement in parenthesis indicate mode of entry for
Appendix C.

vi





CHAPTER I

INTRODUCTION

1.1 Objective .

The constantly evolving process of measure and countermeasure have,

in recent years, added yet another weapon to the submarine arsenal. The

ability of the submarine to surface and launch an anti-shipping missile

allows the attacking submarine to stand off many miles from its intended

target and launch its attack. This same type of attack is also very

possible against either strategic or tactical land based targets that

are close to shore lines.

In order to assist operational forces in gaining an insight into

the problem, and to make guidelines available that will assist in the

selection of numbers of aircraft, altitudes to fly, etc., a mathematical

model is presented in this paper. This same model can be used with equal

facility by prospective developers of future search systems. The model

presented is an adaptation, through set and probability theory, of

search theory techniques developed by P. A. Morse, G. E. Kimball, and

B. 0. Koopman. 2,1

Included in this paper, besides the model, are probabilities of

detection and kill, and expected numbers of missiles fired for randomly

selected values of the various necessary parameters.





CHAPTER II

MODEL DEVELOPMENT

2.1 Assumpt ions.

Several assumptions are basic to the development of this model.

Some are made in light of the author's operational experience, and others

are assumptions of necessity in order to release the model from human

factor encumberances that cannot be readily expressed mathematically. A

slightly different developmental path for the same model is presented in

Appendix I, including the assumptions made and its mathematics.

The basic scenario is described as follows. Consider a convoy

(task group) at sea. It is known that enemy submarines present a threat,

but the presence of one or more of these submarines in the immediate area

is not an established fact. Among the offensive threats that the enemy

submarine force has, is the ability to surface and launch anti-shipping

missiles. An airborne radar search is to be conducted about the convoy

as a defensive measure.

The launching of a missile requires the submarine to remain on the

surface for seme finite length of time. The position of the submarine

within the area described about the convoy by the missile flight radius

is unknown. It is assumed that this position is equally likely to be

at any point in the launching area. Factors affecting the missile

launch radius, hence the area to be searched, are discussed later in the

paper.

Two further assumptions about the submarine are made. First, it is





assumed that the submarine has no information as to the whereabouts of

the search aircraft at the instant that he decides to surface,, Second,

the number of missiles to be fired is decided upon before surfacing

»

thereby fixing the length of the firing cycle before the actual time ®f

surfacing. This latter restriction is not extremely unreasonable iffii

the case where the submarine has orders to shoot at a specific time

(i. e., the start of a surprise attack leading to open hostilities).

The only search weapon considered in this model is the aircraft

search radar. Further, it is assumed that the paths flown by the

aircraft are random within the search area. A study of Figure (1) will

show this to be a reasonable assumption, even when each aircraft is a,? =

signed a search sector within the search area. Note that search sector

lines could be drawn in the figure, but without them drawn the randomiaess

becomes quite clear.

A parameter called the "Assured Radar Detection Range" is used

throughout the model. This quantity is defined as the range at which

the number of targets missed at lesser ranges equals the number of

targets contacted at greater ranges. This has been called the '"Cookie

Cutter" detection range. From this definition, the probability of de=>

tectlng a target passing within this range of an aircraft is ©me. (Care

in selection of the "Assured Radar Detection Range" for a particular

situation is to be emphasized. This subject will be discussed later ion

the paper.

Once the submarine has been detected it is assumed that the only

Le attack vehicle is the detecting aircraft. If any other aircraft





Scale: 1 inch = 50 miles
Search Parameters: 20 minutes at 150 knots, with 30 mile radar,

Random Search Assignment Diagram

Figure 1
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were closer, this would imply that that aircraft would have made de-

tection first. The latter assumption must be modified to some extent

if more than one type of aircraft is present. In addition, the as-

sumption is made that the firing of one or more missiles does not give

away the position of the submarine, even though the presence of the

submarine somewhere in the area is then obviously known.

The delay involved in speed build up during the initial part of the

attack phase, when the aircraft is transitioning from cruise to dash

(attack) speed, is assumed offset by the ability of the aircraft to

attack using short range standoff weapons such as air to surface rockets.

Also, arriving in attack position implies a successful kill with proba-

bility one for the purposes of this model.

All other parameters used in this model are fairly straightforward.

Either they are standard aircraft parameters, or they will have to be

estimated, as in the case of the enemy submarine parameters.

2.2 Probability of detection .

The total area searched by each aircraft while the submarine is on

the surface is depicted in Figure (2) or Figure (3) , depending on the

sweep angle of the search radar in use. The calculation of the area

involved is developed using:

a. The area searched out immediately after the submarine surfaces

is approximately equal to the area covered by one sweep of the radar. This

is some portion of the area of a circle, and is computed as On R . Where

is the fraction of a 360 degree circle covered by the search radar,
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and R is the assured radar detection range.

b. In addition to the above the area covered while the submarine

is on the surface is:

(time on surface) X (aircraft cruise speed) X (twice the

search radius measured perpendicular to the flight path)

c. If — 0.5 the search width (radius measured perpendicular

to the flight path) is R sin (67T), noting that (5 TC m Q • This

result can easily be seen by a study of the geometry of Figure (2).

If — 0.5 then the search radius, as shown in Figure (3), is simply

R.

d. The time spent on the surface by the submarine will be de-

pendent upon the time it takes to fire each .missile, and the number of

missiles to be fired. This time is computed using the formula

(Tl + (n - 1)T2). Where Tl is the time from surfacing to launching of

the first missile, and T2 is the interval between successive launches.

The quantity n is the total number of missiles to be fired.

e. Combining the above subparagraphs together the total area

searched by each aircraft is then:

< 6^0.5

OC ' 6 TfR2
+ (Tl + (n - l)T2)V

c
R2sin((57T> (D

0.5 < 6^1-0

(X~ 67TR2
+ (Tl + (n - 1)T2)V 2R (2)

c

To obtain the probability of detection of a submarine by N search

aircraft the development used by P. A. Horse and G. E. Kimball is





followed. 2 In this development the random search postulated previ-

ously is essential. In addition any overlap of search effort is assumed

to occur in a random manner.

Consider the instant when the total area searched since the subma-

rine is surfaced is L). The probability that the submarine is not detected

prior to this instant is denoted by P(0, /)). Next, increase the area

searched by d Lj . This increase being positioned at random within A,

the total area to be searched. The probability that the submarine will

not be detected in d/J is 1 - d Lj /A. The probability that no contact

is made while LJ + d/j is being searched is then denoted by P(0,Zj + d 13)

Then:

r<o./?+d/b - fi-^j »<*./*>

p(o.fl + d/h - mjh , m *JL

the d:

(0,/J ) - - *£*- r(o,J3 ) <3)

p(o. TFT a

Yielding the differential equation:

d Pi

Solving this differential equation, with the boundry condition P(0,0) 1,

results in:

P<0,/J ) - e (4)

Therefore, since the total area searched in the actual problem is denoted

NCX , the probability of detection of a submarine during its total on
v

surface period is:

P(D) = 1 - e
A

(5)





2.3 Probability of detection of at least one submarine in a group .

There are three possible surfacing situations for the multiple

submarine problem. First, consider the case where two (or more)

submarines surface simultaneously. As will be further elaborated on

later, this would seem to be the most likely of the three cases. The

probability of detection of at least one of M submarines is:

P(detection of at least one of M) =

M . sQCi I . nQL\
m

[1.0 - e le

i
--?)"

« 1.0 - U /

mCX
A

- 1.0 - e (6)

The second case to be considered is the situation where the subma-

rines surface at disjoint intervals (no two or more on the surface at

the same time). This is clearly the original problem stated and may be

handled with the theory initially developed.

The last case involves different surfacing times and overlapping

surfaced intervals. Probabilities for this situation are calculable

only for each individual case. In addition, this situation does not

seem as operationally appealing as the previous cases. In this case

the detection of one submarine would only serve to alert the convoy as

to the presence of submarines in the area, hence making succeeding

10





attacks by succeeding submarines more risky to those submarines.

2.4 Probability of kill before the X
th

missile is fired .

Now that the probability of detecting a surfaced submarine is calcul-

able, the next logical question concerns what can be done about the de-

tected submarine. Especially, what can be done before the submarine can

fire his missile(s).

In order to develop this part of the model a digression is necessary

for background purposes. This development uses the methods demonstrated

by E. Parren. [3]

Consider four events A, B, C, and D.

P<aO(BUC)Dd) = P [[(AflB)U(AnC)]nD}

- P [(AnBDD)U(ADcnD)]

= PCADBflD) + P(ADcriD) - PCAflBflDOAflcnD)

= PCAflBOD) + P(AflCnD) - PCAflBncfiD) (7)

Next let:

A = The event the submarine is in some searched area Lj , desig-

nated detection in the following.

B The event that the submarine is in the initial sweep of some

aircraft's radar upon surfacing, designated in the following.

C The event that the submarine is In the balance of a particular

area of size Lj , designated [J in the following.

D = The event the submarine is killed, designated kill in the

following.

Using the above definitions the following results are to be noted.

11





a. BUC = 0+0=/]

b. BflC - (empty set)

Using result (b) , term number three of equation (7) can be handled thusly;

pca n b n c n d> - p(a n n d) - p<0> - o (8>

Using the above definitions and the result shown in equation (8),

equation (7) can be rewritten in the form:

P
J

detection PI (detection in U detection in Q )D killl

P(detection f) detection in D kill) +

P(detectionD detection in El kill)

= P(detection).P (detect ion in
|
detection)* P(kill

|
detection D

detection in ) + P(detection)»P(detection in Q detection)*

P(kill
|
detection O detection in Q ) (9)

The following results concerning equation (9) follow directly from the

previous definitions.

a. detection detection in detection in

b. detection O detection in U = detection in U

c. detection O(detection in U detection in 111 ) = detection

Using these results, equation (9) can then be rewritten in the form:

P(detection kill) = P(detection)*

Z

(10)

Where:

Z - P(detection in
|
detection)»P(kill detection in )

+ P(detection in | detection)* P(kill
|
detection in Q ) (11)

Since:

P(kill detection) » P(kill
|
detection)*P(detection) (12)

from the laws of probability, equation (11) or Z is actually the

12





P(kill | detection).

In order to uncondition equation (11) we again turn to probability

theory. Consider the two events F and G.

p(f) =p(fDg) +P(FflGC
)

» P(F
|

G)'P(G) + P(F
I
G
C
)'P(G

C
) (13)

c
Where G is defined as G complement. Next we make the following defi-

nitions.

F - The event the submarine is killed, designated kill in the

following.

G The event the submarine is in a searched area, designated

detection in the following.

We then arrive at:

P(kill) » P(detection)«P(kill
|
detection) + P(no detection)*

P(kill
|
no detection) (14)

From a practical standpoint the P(kill no detection) must be equal to

zero. Therefore:

P
R
(X) = P(kill before the X

th
missile is fired)

* P(detection before the X* missile is fired)* Z (15)

Where Z is as defined in equation (11).

The next step in the development is to explicitly define all of the

terms of equation (15) in terms of the measureable parameters. The proba-

bility of detection term is similar to that expressed in equation (5),

f* v>

with the only change being the substitution of the X missile for n in

equation (1) or equation (2), whichever is appropriate.

13





Examining equation (11) we find the first term of Z to be

P(detection in
| detection). This is equivalent to the event that the

surfacing submarine is within range R of an aircraft when it (the subma-

rine) reaches the surface, given the fact that the submarine is in one

of the searched areas JJ . (See Figure (2) or Figure (3), whichever is

appropriate.) Since the submarine is equally likely to be in any part

of Li (see initial assumptions), this term can be represented as:

P(detection in detection) = :—

^

Z
—

x
I * t-r»t-«l area intotal area in fi

(
67Tr2 o<6^o. 5

67TR2
+ 2RV sin((57T)(Tl +(X - 1)T2)

= < (16)

6tTr2 0.5<(5^1.0

07TR2
+ 2RV

c
(Tl +(X - 1)T2)

The next term to be considered is P(detection in [j |
detection)

.

This is clearly 1.0 - (the applicable portion of equation (16)).

The third term to be considered is the P(kill
|

detection in )

.

The given event in this probability statement implies that the submarine

is detected as it surfaces, and will have a period of time equal to

(Tl +(X - 1)T2) remaining on the surface before the X missile is fired.

The distance that the aircraft can travel in this period is then

(Tl + (X - 1)T2) V,. If this distance is greater than or equal to R the
a

aircraft will always be able to get to attack position. Therefore,

P(kill
|
detection in ) will be one in this situation.

If the distance the aircraft can travel is less than R there will

14





be some percentage of contacts that, even though detected, will not come

under attack. Again using the assumption of uniform distribution of

contacts, the circular uniform distribution applies within the circle,

and is of the form:

f
. , idTX r dr , (2r)dr

r 6TCK2
R
2

(17)

(Tl + (X - l)T2)V
d

F
r
((Tl + (X - l)T2)V

d
)

(Tl + (X - l)T2)V
d \

(17a)

Combining the information from the preceding two paragraphs:

/ 2
' (Tl + (X - 1)T2)V.\ (T1+(X-1)T2)V. < R

P(kill
|
detection in >

R
J

(18)

1 (Tl + (X - l)T2)V
d
> R

The last term needed is P(kill
j
detection in LI ) • Detection in the

square itself implies two restrictions. First, detection will be made at

range R, and second, detection is made after some period of time has

elapsed since the submarine surfaced. If (Tl + (X - 1)T2)V is less than

R the aircraft will never be able to attack the submarine before missile X

is fired. Therefore, the P(kill
|
detection in LI ) is zero for this case.

If (Tl + (X - 1)T2)V, is greater than or equal to R, then there will
m

15





be some period after the time of initial surfacing that the aircraft will

be able to get into attack position. Again under the assumption of

equally likely submarine position in the square, there exists equally

likely detection times given the fact that detection will be made.

Defining T as the elapsed time the submarine has been on the surface

when detected (a uniform random variable), we have:

f
T
t

(t,) ' (II + (X 1)T2) 0= f « (Tl + (X - 1)12) (19)

Examination of the physical situation indicates that an attack will be

possible only when the total on surface time minus the elapsed time on

the surface when detected is greater than the time needed to get to the

target for attack. This is formulated as:

[(Tl + (X - 1)T2) - T 1 V
d
> R (20)

(Tl + (X - 1)T2V, - R > TV. (20a)
a t a

V (Tl + (X - 1)T2) - R
«= T < —2 (20b)

V
The ppriod between the upper and lower bounds on T expressed in re-

lation (20b) could be called the useful time for detection. Using

relations (19) and (20b)

P

V (Tl + (X - 1)T2) - R

T. <
t
_

V

VU (T1 + (X - 1)T2) - R
d

/ V
d
(Tl + (X - 1)T2) - R

(Tl + (X - 1)T2)

dT
t

= 1 '° - (Tl ? (X - 1)T2W <
21 >

16





Multiplying and combining terms, and defining:

sin(67T) < 6 ^0.5

1 0.5 < 6 ^ 1-0

this development shows the probability of kill before missile X is

(22)

fired to be:

P„(X)

- 7<(57TR
2
+ 2RV (Tl + (X - 1)T2)Q)~I

"

(5 7T(ti + (x - 1)T2)
2V '

6lTR2
+ 2RV (Tl (x - 1)T2)Q

(23a)

1 - e

?(6TTr
2
+ 2RV (Tl + (X - 1)T2)Q)1

A c

J*

V

1 -

2RV Q
c

( 6 TfR + 2V (Tl + (X - l)T2)Q)V
r

(23b)

Equation (23a) is used when (Tl + (X - 1)T2)V. < R, and equation (23b)
d

is used when (Tl + (X - 1)T2)V, =- R.
a

2.5 Expected number of missiles fired .

In order to be able to make this calculation the probabilities of

the submarine firing exactly one missile, exactly two missiles,

. . . . , through exactly n missiles are needed. At the present stage

the model has yielded the probability of killing the submarine before

missile X is fired. The event that exactly one missile is fired is

disjoint from any other firing event, as is the event that exactly two

missiles are fired disjoint from any other firing event, etc. With

these considerations in mind we proceed as follows:

17





P
K(0)

- P(0 missiles are fired)

P (1) P(0 missiles are fired, or one missile Is fired)

(24)

P (n) P(0 or 1 or 2 or or n-1 missiles are fired)

Then using the set of equation (24):

P
R
(2) - P

R(1)
- P(one missile is fired)

P
R
(3) - P

R (2) - P(two missiles are fired)

(25)

P
R
(n) - P

R
(n-l) - P(n - 1 missiles are fired)

The set of equations (25) can be written in the general form:

P
p
(i) » P

R
(i + 1) - P

K
(i) 1 - 1, 2, ... , n - 1 (25a)

The probability of the submarine firing exactly n missiles can then

be computed by summing the (n - 1) equation (25a)' s and subtracting the

result from one. .

n-1

P
p
(n) - 1 - V P

F
(i) - 1 - P

R
(n) (26)

The expected number of missiles fired may now be formulated in the

normal way for discrete probabilities.

E(X) = P
F
(0) + 1 P

F
(1) + 2 P

F
(2) + + n P

F
(n)

- P
K
(1) + 1 (P

R(2)
- P

R(D)
+ . . . + n (1 - P

R
(n))

- n - P
R
(1) - P

R
(2) - - P

R
(n)

n
= n - y P

R
(i) (27)

i-1

18





CHAPTER III

CONCLUSIONS

3. 1 General results .

Representative values of probabilities of detection, probabilities

of kill, and expected numbers of missiles fired are presented in

Appendix B. The parameters used in this appendix were chosen at random

from the many combinations of numbers used during development of the

model. All computations were done using a digital computer.

The manner in which the probability tables are presented in the

appendix clearly shows two very interesting results of the model. The

first of these is evident when, for a given set of fixed heading

parameters (aircraft and submarine capabilities, and area to be searched),

any range R is picked. Following across the line that was chosen in

the tables it is evident that the return per added aircraft , in terms

of increased probabilities, diminishes as the number of aircraft is

increased. This of course is a characteristic of exponential curves,

and is to be expected here in view of the development.

A study of the P (X)'s, for X equal one and two especially, illus-

trates the second of the above results. Again using fixed heading

parameters, but this time holding N constant and changing R, this study

reveals that in some cases the probabilities of kill start to increase

with increasing R, reach a maximum, and from there on will diminish.

In order to explain this phenomenon, consider the circular shaped

19





area that the search aircraft's radar sweeps out during each sweep. When

R is increased, the area searched is increased as a function of R squared,

hence significantly increasing the total area searched. This also in-

creases the probability of detection. If the aircraft could reach, and

attack, all of the targets it detects before the missile of interest can

be fired, this would imply a steadily increasing P (X) . This is In fact

the case for reasonable, tactically interesting sets of parameters * On

the other hand, if R is extended past the distance of possible travel by

the aircraft before the missile of interest is launched, two events take

place. First, the probability of reaching all targets detected in the

initial sweep of the radar after the submarine surfaces is now less than

one. Second, the aircraft will be unable to reach any targets detected

after the surfacing time in order to stop the missile launch of interest.

Thus, considering the rate of increase in searched area with an increase

in R, there exists a higher and higher probability that a submarine de-

tected will be outside attack range. The above facts then give an

intuitive reason why the P (X)'s do reach maximum values. After testing
K.

many sets of parameters that could be tactically interesting, the author

found that the maximum occurred at the point where R (Tl + (X=l)T2)v\.„
d

A partial proof of the above will be sketched through a combination

of numerical and analytical techniques as follows:

a. Proof that equations (23a) and (23b) are in fact equal at

R"(T1 + (X - 1)T2)V., thus establishing continuity at this point.
d

b. Proof that equation (23a) is monotone decreasing for;

(Tl + (X - l)T2)V
d
< R<co. (28)

20





c. Statement of a result about the form of equation (23b), that

was observed from many numerical results, for:

< R < (Tl + (X - l)T2)V
d

. (29)

At this point, in order to simplify the notation, the quantity T will be

used to refer to (Tl + (X - 1)T2)

.

A comparison of the two parts of equation (23) shows that step (a)

above requires that:

(57TT
2
v
d

2

= 1 -

2RV Q
c

07Tr2
+ 2RV TQ

- c

( fiff* + 2V
c
TQ)V

d

at the point where R = TV . Therefore, upon substitution we get:

67T*2

67Tr2 + 2RV TQ

6ttr2

67rR2 + 2RV TQ

"( 67Tr + 2V
c
TQ) |

- 2RV TO
'

c

( 6iT* +

6tTr
:

2V
c
TQ) |

>

(57Tr
2 + 2RV TQ

c

(30)

The proof of step (b) is effected by examination of the first

partial derivative of equation (23a) with respect to R, After some

algebraic manipulation this is:

a* H<<5 7T R + 2RV TQ) - e
?< 6 7fR

2
+2RV TQ)

(31)

Where:
?( 6 7T R

2 + 2RV TQ)

K =

( 6 7TR2 + 2RV TQ)
2

(2 6 7Tr + 2V TQ)( (5 IT T
2
V . )

S 2— (3U)

This derivative must be less than zero for all values of R greater
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than TV in order for the slope of the P„(X) curve to be negative in
d K.

this range, Examination of the constant term K shows that this is

always a positive constant. Therefore, the term in the brackets in

equation (31) must be negative for this proof to work. A series ex-

pansion of the exponential term yields:

7< (57Tr
2
+ 2RV TQ)

1 + T< 6 TT R
2
+ 2RV TQ) +

|( 6 Tt R
2
+ 2RV

c
TQ)

2~! + . (32)

Substituting equation (32) into equation (31) and performing the sub-

traction leaves:

ay*)

bR

|( 67rR2
+ 2RV

c
TQ))

2
(|< 6TTr2

+ 2RV
c
TQ))

3

2 !

+ . . . (33)

Equation (33) is clearly negative for all allowable values of R under

consideration, thus completing the proof of this step.

Lastly step (c) is somewhat more difficult. Again a study of the

first partial derivative of equation (23b) would seem to be the desired

path of approach. The idea being to prove this derivative positive for

the desired range of R. This derivative is (again after some manipulation)

avx>

R

V
( 6 TfR + 2V TQ)V. e

?( 6 TT R
2
+ 2RV TQ)

\.
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?( 6 7T* + V TQ)( 6 7fRV. + 2V Q(TV, - R)) +

f(67rR
2 + 2V

c
RTQ)w

2T(VcQ)
2

OTTr + 2V TQ
(34)

Equation (34) is quite complicated, and any definitive analytical re-

sults are very hard to obtain. The equation will break down in many

forms, some parts of which are clearly positive, other parts clearly

negative, but in no case found were any of the terms found sufficiently

alike so that a statement about their relative magnitudes could be made.

In view of this difficulty many computer calculations were made. Many

widely varying combinations of parameters were used in these calcu-

lations. All computations showed that equation (23b) did reach a

maximum, and then start decreasing. In all cases where tactically

interesting sets of parameters were used this maximum was found to be

at ranges greater than TV,, so that when the maximum was reached this
d

equation did not apply to the problem.

The considerations involved in selecting "tactically interesting"

parameter combinations were avoidance of unreasonably long on surface

times for the submarine, use of so many aircraft and such large R's

that n0( was many times larger than A, etc.

The desired conclusion then is that by using reasonable sets of

parameters the maximum P (X) ' s will be at ranges equal to TV If

unusual aircraft parameters are to be used care must be exercised in the

selection of areas to be searched, etc., in order to derive meaningful
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results from the model.

3.2 Parameter relationships .

Following up on the discussion in the latter part of the previous

section, one of the most striking parameter relationships occurs in the

PK (X) equations. Of particular note is the fact, that when the killing

of the submarine by the detecting aircraft is desired, there is no bene-

fit in increasing R above the range equal to (Tl + (X - 1)T2)(V.). In

fact, ground is lost when R is greater than this limit. This has an

affect on search altitude selections, and radar scope range settings,

since these factors directly affect R. Furthermore, the designer of

future aircraft has a handle on the relationship between R and V. for

this type of problem.

The area to be searched, when circular in shape, has a tendency to

become very large, even with seemingly small increases in circle radius.

Again, the area is a function of the radius squared. An unnecessary

increase in the area to be searched can drastically reduce the effectiveness

of the total search.

Noting that the increase in the area actually searched by each

aircraft is a function of both R and R squared, it becomes apparent that

for a plain search problem the more range the better. An increase of

just five miles, say from 20 to 25 miles, makes a 56% increase in the

area covered by one sweep of the radar.

3.

3

Tactical implications .

While this model enables the calculation of probabilities of

detection and kill, and the expected numbers of missiles fired by the
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submarine for specific sets of parameters, this is clearly not the whole

picture.

As an example, the selection of the size of the area to be searched

is quite important. Should the radius of the circle in question be equal

to the maximum missile travel distance? This author submits that the answer

to this question is no. Besides this maximum launch range the planner

should take into account possible range maximums at which the submarine

might detect the convoy, disposition of the ships in the convoy, estimates

of the reliability of the enemy missile (if available), possible other

methods of attacking a detected submarine, among other factors, By

making rational estimates of the above factors the search probability can

probably be raised, as might be the kill probabilities.

The "Assured Radar Detection Range" is a key quantity in this model,

hence a good understanding of how values for it are arrived at is neces-

sary. Many variables are involved. These include sea state, operator

training and proficiency, proximity of other small non-submarine targets,

flight altitude, meteorological conditions, and type of radar installed

in the aircraft. It is stressed that this quantity is the range at

which the total number of targets missed at lesser ranges equals the

total number of targets detected at greater ranges. Care should be

exercised in order to avoid overestimating this parameter.

3.4 Model extensions to similar situations .

Two situations that bear directly on this problem were not con-

sidered in this development due to their necessary introduction of some

human factors variables. The first is the case where the submarine delays
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surfacing due to his ECM detecting a search aircraft's radar. The other

is the case where the submarine surfaces, fires part of his desired

launch of missiles, and then decides to submerge for the same reason

enumerated Immediately above. Both of these cases are very real possi-

bilities, and consideration should be given them in the planning phase

of a search operation. Since the ECM detection range of a radar is

greater than the detection range on the submarine by the aircraft radar,

these cases have some interesting ramifications. Among these is the

calculation of the area covered by electronic emmissions that are of

such strength as to dissuade the submarine from surfacing for some

given period of time. This type of situation could delay missile

launches, hence causing problems in the fire control solution. Also,

using a random search will cause the submarine to be more cautious,

even after the present aircraft passes (assuming an ECM detection),

since the submarine does not know when that aircraft may turn and

recover some given position, or even another aircraft might pass

through the same area. Detailed extensions in these areas would be of

great value, but are beyond the scope of this paper.

Another obvious extension of this model is to the case of a search

for a missile launching submarine on station off a coast line. Justi-

fication would be very difficult for the assumption of a uniform distri-

bution of targets along an entire coast. This problem can be resolved

by selecting areas with high probabilities of containing submarine

missile launch stations, and then assuming a uniform distribution of

targets throughout each individual area.
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Applications of the basic probability of detection model presented

can be extended to the search for trawlers, Search and Rescue operations,

or for any situation that meets the assumptions made in the development

of the model. When considering targets that are continuously on the

surface, OC then becomes the total area searched by each aircraft while

on station.

Last to be considered is the case of multiple types of aircraft

involved in the same search. In this case an OC must be calculated for

each aircraft, based on its parameters. These CX's are then summed.

The probability of detection computations are then straight forward.

Some problems are encountered in the probability of kill computations.

There exists the chance that an aircraft with a long range radar might

detect the target, and there is an aircraft with a shorter range radar

closer to the target than the detecting aircraft/ In this situation

the possibility of mutual assistance must be considered. The various

factors involved in equations (23a) and (23b) will also have to be

weighted for the different types of aircraft. This could be done by

using the circle and square technique of section 2.4. This latter path

is necessitated by the possible differing dash speeds of the aircraft

Involved.
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APPENDIX A

COMPARISON OF TWO RANDOM SEARCH MODELS

Another approach to the search phase of this problem is presented

by B. 0. Roopman. 1 This development will be outlined in this appendix,

and some interesting comparisons pointed out.

Three assumptions are made in this development. They are:

a. The target's position is uniformly distributed in the area to

be searched.

b. The observer's path(s) is (are) random in A, in the sense that

it (they) can be thought of as having its (their) different (not too

near) portions placed independently of one another in A.

c. On any portion of path which is small relative to the total

length of path, but decidedly larger than the range of possible de-

tection, the observer always detects the target within the lateral

range R, and never beyond.

All parenthetical expressions in the foregoing, except for "not too

near", have been inserted by this author for the purpose of clarifying

analogies that will be drawn later.

The model development itself proceeds by dividing the total path

length (call it L) into m equal segments. The probability of failing

to detect the submarine, during its entire on surface period, is then

the product of the detection failure probabilities for each segment.

P(fail to detect the submarine) - (1.0 - —V* (Al)
A
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P(detection) - 1.0 - (1.0 - ^-)m (A2)
A

As m Increases equation (A2) can be approximated by:

m(X
A

P(detection) - 1.0- e (A3)

for large m. It Is Immediately noted that equation (A3) Is precisely the

result obtained In the previous formulation of the problem.

It would seem Intuitively appealing to let the number of segments m,

be equal to N, the number of search aircraft In the problem* The desire

being to tie m, in some simple manner, to some parameter in the previous

formulation. One also desires that the turns necessary for each indi-

vidual aircraft be kept to a minimum so that the probability of de-

tection on each leg is as close to 0( /A as possible.

A problem arises with assumption (c) when large (40 mile plus)

radar detection ranges are used. For example, if the submarine is on

the surface for 20 minutes, and the aircraft flies 50 miles during this

time, it is clear that assumption (c) is not fulfilled.

A comparison between the results of the exponential and equation

(A2) formulations was made using a digital computer for the computations.

A selected portion of these results is displayed as Table Al.

A few words of explanation about the selection of the particular

values presented in Table Al follow. Many combinations of parameters

were run through the computer, from which the results presented in the

table are representative, It was discovered that all parameter combinations

yielded the same general trends, which can be noted from the entries in
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TABLE 1A

Constant Parameters:

0-1.0 V =150 knots Tl = T2 =5.0 minutes n = 4 missiles
c

All areas are circles with radii = 50 (50) 200 miles

rv NFirst row is exponential result. Second row is 1 - (1 - ~) result.
A

\"
R \

1 2 3 4 5 6 7 8 9 10

10

A - 7850 squa re miles

.154

.167
.285
.307

.395

.423

.488

.520

.567

.600
.634
.667

.690

.723
.738
.769

.778

.808
.813

.840

20 .340
.415

.564

.658
.712
.800

.810

.883
.874
.931

.917

.960
.945

.977

30 .524

.742

.773

.934

.892

.983

40 .683

50 .806 **** CX/A - 1.0

60 .890

10

A * 31, 400 square miles

.041

.042

.080

.082

.118

.120

.154

.157

.189

.193
.222

.226

.254

.259

.285

.290

.314

.319

.342

.348

20 .099
.104

.187

.197

.267

.280
.340
.355

.405

.422

.463

.482

.516

.535

.564

.584

.607

.627

.646

.665

30 .169

.186

.310

.337

.427

.460
.524
.560

.605

.642

.672

.708
.727

.762

.773

.807

.812

.842

.844

.872

40 .250

.288
.437

.492
.578
.638

.683

.742

.762

.816
.822
.869

.866

.907

50 .336

.409
.559
.651

.707

.794
.806

.878
*

60 .424
.551

.668

.799
.809
.910
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TABLE 1A ([Con't)

1 1 2 3 4 5 6 7 8 9 10

10

A = 70, 650 squa re milM

.018 .037 .054 .072 .089 .106 .122 .138 .154 .170

.019 .037 .055 .072 .090 .107 .123 .140 .156 .171

20 .045 .088 .129 .168 .206 .242 .276 .308 .340 .369
.046 .090 .132 .172 .210 .247 .281 .314 .346 .376

30 .079 .152 .219 .281 .338 .390 .439 .483 .524 . 562
.083 .158 .228 .291 .350 .403 .453 .498 .539 .577

40 .120 .226 .318 .400 .472 .535 .591 .640 .683 .721
.128 .239 .336 .421 .495 .560 .616 .665 .708 .745

50 .166 .305 .421 .517 .597 .664 .720 .767 .806 .838
.182 .331 .453 .552 .634 .700 .755 .799 .836 .866

60 .217 .387 .521 .625 .706 .770 .820
.245 .430 .570 .675 .755 .815 .860

10

A = 125 ,600 square miles

.010 .021 .031 .041 .051 .061 .071 .080 .090 .099

.011 .021 .031 .041 .051 .061 .071 .081 .090 .100

20 .026 .051 .075 .099 .122 .144 .166 .187 .208 .228
.026 .051 .076 .100 .123 .146 .168 .190 .211 .231

30 .045 .089 .130 .169 .207 .243 .277 .310 .341 .371
.046 .091 .133 .173 .211 .248 .283 .316 .348 .378

40 .069 .134 .194 .250 .302 .350 .395 .437 .476 .513
.072 .139 .201 .258 .311 .361 .407 .449 .489 .526

50 .097 .185 .264 .336 .401 .459 .512 .559 .602 .641
.102 .194 .277 .351 .417 .477 .530 .578 .622 .660

60 .129 .241 .339 .424 .498 .563 .619 .668 .711 .748
.138 .257 .359 .447 .524 .589 .646 .695 .737 .773
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the table. Where no entry appears in the table, that particular situ-

ation was considered to be tactically uninteresting. This event occurred

when the total area searched by all aircraft was considerably larger than

the total area to be searched. In all cases though, at least the values

for H equal one are given.

Three definite trends are evident from the tabled results.

a. Given A and N fixed, the P(D)'s differ by greater and greater

amounts as R is increased.

b. If R and N are fixed, the difference in the P(D)'s decreases

as A increases.

c. Varying A and R will produce convergence, divergence, or some

combination of the two for the range of N that is tactically interesting.

It should be kept in mind that the differences referred to above are

between the two different methods of formulating the problem.

Next some of the causes for these trends are explored. In the

process a metric will be developed for when to use which form of the

P(D) equation.

The reason behind trend (a) is related to assumption (c) . Mote

that as R increases this assumption fits the actual situation less and

less. In fact, rather than the high probability of a straight course

that is desired for each aircraft, as R increases the probability that

an aircraft will have to turn increases. A study of Figure (1) illus-

trates this point.

Trend (b) can also be explained by the lessened probability of turn

for each aircraft as A increases. When an aircraft turns there must be
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some overlap (i. e., less total area searched), hence the probability

of detection on each non straight leg is less than OC/A.

The convergence/divergence problem in trend (c) is a function of

the relative sizes of OC/A and N. The major point to note is that in

no case, considering the range of N that is tactically feasible, is a

clear cut case of close convergence established.

From all of the foregoing tvo important points should be retained.

First, each time assumption (c) fails to hold a lesser probability of

detection is implied. Secondly, the exponential formulation always

provides this lesser probability. In the case of large A and rela-

tively small N (i.e., turns by each individual aircraft are less

likely), the agreement between the two formulations is very close.

All of the above points to the exponential formulation for proba-

bility of detection calculations. It is to be noted that the two

developments ended up in essentially the same place, but that the

latter method deviates somewhat from its assumptions, thus making the

method somewhat questionable.
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APPENDIX B

SAMPLE RESULTS

Selected results using randomly picked parameter values are

presented. The first eight pages contain the results of P(D)

calculations, and the latter pages give P
K
(X) and E(X) results.

35





• • •

z z 2:
>—

t

t—

•

»>4

jr 000000 z: O 000000 5: j-ooooo
I— 00 •— CO r— O

CO-SO • wj-y • l^JO •

LU • LU • LU t

UJcOin LUcOiO LUCOO
OC—» OC-* C£—"-O O .,

LUUJUJ sooooo LULULU rooooo© UJUJUJ CMOOOOO
cjzt-j 0> l*» 02T-J •0" CO Q2T-J 0> CT»

i—<!-* • »-*•—

1

• > «' 1 •

ooico 0«l/) OCtlOO
0<c0 0<o0 -o<w>
K)^"-" ms:-. tozc**

cus; cuz: ojz;
u-13 roooooo U-O 0>OOOOO UJIO 000000
_jco_i 00 r- _JCO_J CO c- _JCO_J CO CT*< • e> <i • <a •

ZZZ ZZZ ZZZ
«aoo •^uo <UU

1—4 1—

<

1—

«

XcOt- I(/)l- Xcot—
Olilw co-3-oooo l_)UJ'-« .3-00000 OLU>-« r»-oooooKJU r*- 00 CtJQ h- r~c* dc-jo i*- C0CT*
<k>—Ci • • <—'Q • • <—

O

• •

'-UtSl'S. luco< LU00<
cOcO «/>LO CO 00
-«X Ml H-X

0:2:0 <y.2:o orzo
<£. <i < (N-0000 <a < O-TOOOO < <I CMCOOOOO
o QU-LU OCT" OLL.UJ OCT* Olllu CUCT*
•—

1

<u • • <o • • <o • •

f— en uj CC LU CC LU
o CCCC 0:0: CYOC
LU LU>—

<

LU—

•

\ m—»— GULL CELL cna.
LU 2- -ONOOOO zc CMOOOOO •SL 000000
o DQ in LOCO jo ir» OCT* ^>o <r\ r*-CT*ZK • • ZK • • Zt- • •

LU LU LU
u. 2: 2: 2:
o •—

<

»—

•

M-

<

t— coooooo h- J-LDOOOO H- COroOOOO
-* 3-co

• •
d- tnao

• •
^t .

OCT*
• •

1—

«

CT*OCT>000 j-incsiooo coooooo
CO ro ro^-co ro J-h-O rn LOCOO*
< • • • • • • • • • • • •

CO 10 Z CO z CO 2:
LU *~* UJ *-• LU •—

•

CC _i z: -J *E -) SI
a. —

«

>-* >—

<

z: COOSOOO 2: (M'-'-OOO 2: O JfOTOOO
• CM CMLO|v- • CM tv-,000 • CM JT*-00

ujcom • • • UJCOO • • • LUCOO • • •

cch- act-— (£*-—
<0 <o <a -

X>zlu DZLU X>ZLU
C?i«i_J Oixi-J o*:_j
W) — un^otNjouo'c* uO •—

1

COI^-OCNifMf— CO H4 Ln<x>i»«-oa>.M
lT)cO r—

•

r-rOLOOCOCO LOCO r- •—I'Oini^coCT* inco r-» cm j-ocua>o
OJ-i/) • ••••• 0-3^ CO O-3-CO • •••••
lflr»M COc——

•

U"> •—•—<

co z; 00 2: 00 2:
!*-> N->- r->

H-t— H-l— H-(-
-•CO -co —"CO
occ O 000000

.

OK O 000000 o<x 000000
<Om <a-« <C—

1

LU_jLL LU_JU_ LU_jU-
q:lu CcUJ ecixt
<>LU <>LU <>LU

a: LU Qi LU a: LU
XLU—

t

KJ<J> XLU—« {j>iS> XLU»-« 00
OoOLL ^»Z~ OC0U. ^2:— OCOU- >kZ^
Ct'-' <<!(/!1 QC.1-4 <<cr» C£i-< <.<3.<S,100 arujoooooo <I30 ttUJOOOOOO <iroo KUJOOOOOO
luc:»- u_ _Jir-(Mro^runo LUOiH- u. _i«— c\i no j-ino LUOiV- U- -JI*— cm 1*^3-mo
000 OCC — 1 C0O CKi-1 cOO OCY'- 1

LU <z LU <s LU <£
jr •a*. s: • a** 22 .0—
M o< 1—

<

o< 1—

*

o<
H ZOC h- zee H za

36





z Z <c
»—

4

>—

1

>-*

2: o OOOOOO ;r o -3-00000 2. cruoooo
»— CT •— o> ^~ 0>

i/UO • ooj-o • 00-3-0 •

UJ • UJ • UJ •

ujoom UJOOLO UJ00O
£>;—< Ct!—> C^ 1—"—
o O O
OJ JoJ toooooo lUUJUJ CNJOOOOO LiUJLU COOOOOO
"zr_j o> CO o;r_j C* o> az_i c*

f—1 »—

4

• •—!>—• • »—«>—

i

•

OCtoo Oc£oO OC'OO
O<o0 «O<00 >O<o0M^M ro2.«~« r«)i.>-<

QJ2I cos: cos:
UJ^> -a-ooooo UJO cooooo UJ3 NOOUOO
-JoO_J 00 CO -J00 —I CO CO -J oo—l 00 0^

O <l • O <l • e> <1 •

ZZZ. ZZZ 2CZZ<uu <lOO «3.UU
»H •—1 1—

«

XoO|- T00H- Xoot—
UlilM OC0OOOO (JOJi-. oooooo oajM tnooooo
d:jq r- cocr> Of -JO h- 0)0^ c£-jo r- c>o
<.—<CJ • • <mU • • <3—'£_> • •

<UoO< •jj'yx U)00< r—
00 00 OOOO oo oo
-•X Ml — x

0:2:0 0:2:0 0:2:0
<£

. < < u>-ooOOO <. <i —cooooo <L <l MOOOOO
o QU.LU >o r—0» 0,LLUJ o coo> au-uj c>o
•—

•

<o • • <o • • <c • •

1— CC UJ a. uj OC UJ •""

o OCQi OiQC 0:0:
UJ UJ>-i UJ«-» LUl-H

t— ecu. COLL CJU.
LU 2l C^MOOOO a: inooooo a. ouc^ooou
Q Z30 on OCP DC on r~-o> OO wO coo^

Zh • • Zh • • ZH • •

UJ UJ OJ
U- 2: s: 2:
o •—

<

i—

«

»—

<

h- oo>oooo »- h-(MOOOO t- CMCOOOOO
-3- ooo

• •

# OCT
• •

a U0C>
• •

1—

t

oo-a-ooo r-j-i-oooo MJO'OOO
CO r-o mcOC* ro LT»CO0> N1 r-o> cr>

< • • • • • • • • • • • •

CO 00 2: i/> Z 00 2:
UJ —

>

UJ •—

•

UJ hH
a: —1 2: ~1 2: -J SI
Q. —

1

1—

1

1-^

2: N'Ounooo 2: O ifliNCOQOO S O r-jrmooo
• CM m-oro • CNJ -rrf^CC • CNJ incoo^

ujoom • • • UJoOO • • UJOOO • • •

oit- OCY— Oil-'-
<t-i <rn <Jn
3ZUJ 32TUJ Z>Z ujO^J Oi^-J o^:_i
00 —

4

1— C\)»—LOOCM 00 •—

1

^cr-oocr.cr 00 *--

1

jocoomcu
lDoO ^- fsj^ror-coc^ in 00 F"" CNJ j-ococoo> LDO0 »— roof-coc-1^

OCM00 • ••••• OfNJoo OOJO0 • •••••
0TiC\J>—

•

U^CM>-« U-)C\)>-<

co 2: co 2: co 2:
r->- r-> r>->

1— h- h-H- h-h-
•—00 »-*l/J -•00
oo: <_) 000000 OCi O 000000 OK O ouuouo

<o— <Ch O—"
LU-JLL UJ_JU- UJ_JLL
C£IU OilU OiUJ
<>UJ <>LU OUJ

ei UJ K UJ oi UJ
Xlu—« u^o XuJi-< 00 I'JJ—

1

OO
Ooo u_ •^z— OoOU. ^w1!- OoOU. v^-
a:-* <<ori c<-+ <l<00 &*-* <a<oo
<X>0 q:ujoooooo 030 aiuoooooo <iz>o arujoooooo
uj<xh- U. _l!•—CNjm^Jono ujort— U- _J«— CNJN-l JToD-O \xicCh- u. _|r-C\jrO^Ln>0
000 UK- 000 ooc^-. 00O 0^-1

UJ <s: UJ <xs: UJ <2:
21 •Q— S •a- 21 •Qw
H-» o< "-H o<r 1—

1

o<
t~ zai 1— za: h- z cc

37





z z z:
fc—

1

—

*

>—i

2. O N1JJOOO 21 O CUCTN-OOO 5: O r-O-3-OOO
«"" rooco r— rOOCO »— LOCO0>

OOJTO • • • 00 -3"0 • • • 00 -?o • • •

UJ • LU • UJ •

tucoun lu-ynn LUoOO
C^"—

«

Ct*-" Ct 1—>r—o O
UJUJUJ 1 r-O—OOO LUUJLU i/li/ld-OOO LUUHU KSMOOOQ7J O "OOCO 0^'_J a> rOOCO OSJ-J O .3-r— a*

»-^»-^ • • • >-— .—

1

• • • MM • • •

OCt co Oct 00 OCt 00
0<LO 0<00 o<ioo
ro2.—« ma.—" w)2.~

>

CU2I cox cus
LU_) coor-000 LUO CVJi—t—OOO LLO JfOCrOOU
_joo_j 00 CMLnr- _JOO_J CD rooco _Joo_j CO jjr-coo < • • • O <I • • • < • • •

2ZZ z^z ZZZ
<ioo <iuo <lOO

—

i

•—

«

>—

1

XoOt- XoOl— XoOl—
OLU—i m—(mooo OLU«-« o^ooctioo OLD—

<

ocou->.=J-oo
ft -JO r- fMunr-.cn Ct_JO r- CMinr-cu Ct _JC_) N- mocuo
<r>—>cj • • • • <t*->a • • • • <x<—a • • • •

LUoO< LUun< LUr/5<l
OOOO 00 00 00 OO
—x Ml i~.X

ofs:o ctsio ccrzu
2T *a < ojor-fsjoo <t < mo'-Lnoo <z <3 mMT-OOo QU-LU (NJJ-O00 OLLUJ njinr-co OLLIJJ O rooco O*
>—

1

<iU • • • • <LJ • • • • <3l_> • • • •

h- CC LU CC UJ CC LU
O eta; ctct ctct
LU LU"—

'

LU—

<

LU—

•

t— CULL. cuu. ecu.
LU 2C 0DOOOOO 3£ NJJOOO 2L. OOiDNOO
a OO u-i •-^ON UO lO ojj-or- oa LO minr-co

2T>- • • • • ZH • • • • z»- • • • •

IU LU LU
u. 2: ST SI •

o —1 —

<

—

•

1— inmcMcooo r- COf-OcM^O r- mcoNOO^o
• J- •—romocc 3- r-tviunr-co -4"

• CNi_3 OCOCO
• • • • •

1—

•

fAJOfMI^-OO iOO--MM oooOr-c^
CD ro r-{\jj-tnr-a) ro r-r-OJ-OI^-CO ro •— roLnr'-coco
< • • ••••• • • ••••• •

CO 00 21 LO 2! 00 Z
LU t-t LU i-i LU •—

•

Ct _l 5: _J ST -J 3E
0. »—

t

1—

t

(—4

2: cocor-rou"vo SI O o»—.7N cr-c^ S O rocotvjor— r--

• CM Or- ro J-LOO • CM OCM rn J"LOO • CM f— CMJU1-ON
LUOOLO LUOOO LUL0O
C<r- alt—'— Ctt—r-
<o <!C? <ro
DZlj Z3ZUJ Z>ZLUoyu Oit_J C^_l
(/i ^ j-or^-Lnjncvj LO —< LOr-C^r— OlO 00 — r--Lnj-ro rocM

LOOO —- O— r-fMro^j- U")LO r— Of—f— CMrO J- LOoO r-- Or-CMfO^-LO
O-3-oo O^J-LO o-=rto • •••••0—

—

O— »-l c~»-«
it 2: ^ s: J- 2:— >- — >- —

>

rOr-u_ rot— I— mi— r-

—><S) —100 •—too
OCC O OOOOOO Oct 000000 UCC O 000000<o—

«

<0'-< <:o>—
LU_JU-

, LU_|U_ LU_jU-
Ct LU Ct LU Ct LU
<>LU <>LU <t>lu

CC tu CC UJ CC LU
XLU—i 00 XUJ-4 00 Xlu—• uo
OOOLL *^z— OuOU- ^..£— OoOU. ^z—
CC •—

'

<<lco 1 Ci—

1

<I<100 1 CC*— <: <aoo 1

<TOO KlUOOOOOO <Z)U CCLUOOOOOO <Z30 CtUJOOOOOO
LUCth- U_ _J <—CMrOJtmO LUCtt— U. _J>— CMrO-d-LOO LUctr- LL, _l •— CM ro J-LOO
OOO OCt—l 1 oOO Oct—

1

1 OOO OCt—' 1

LU <2: UJ <2I LU <.SL
2: •Q— 2; .0— 21 •O——

1

o< •—

t

o< t—i o<
r- -z.ee r- ZCt K- -z.ee

38





z O J^UOOO jr OO^'OOO z O inoajooo
»— -3-r-o *— loco s r— «ooo

co j-o • • • co_?c_> • • • CO .3 • • •

LU • UJ • UJ •

ixicO'O lUcom LUcOO
c< >—

<

oc«-< D^ > i'

'

o o O
LULUUJ -ocoooo UJUJUJ i*-«o—000 LUUJUJ f-CONOOO
oz-j O J-f^-OO QZJ o« j-r-o orr—i o> OCOC*

•—l*-H • • • •—• •—• • • • •—11—

%

• • •

odi/) OCT. CO OOT.CO
•o<co <o<co *0<cO
ro2_ •—

•

ro5".'-» rOSC-"
cdz: ajs cus:

UJ3 NO'JIOOO "O i"K\|CUOOO UJ^> ^j'lnooo
_JCO-J CO fOOff) _JCO_J CO JT*-CO -JcO-i CO tocoo
<jj «q. • • • O «t • • • <I • » •

zzz ZZZ zzz
<lUO <100 <uo

—4 —

I

1—

1

X^(- XcOK- XcOH-
OUJ—' mr-O'-oo (_)UJ>-« CM^LTi-^OO . (JLUH CMO^OCOOO
oroc: I

s- roocoer KJC r- ro-OCOC^ OC-JO r- mcooo
<.»~o • • • • <r»-a • • • • <ii—a • • • •

UJcO< •UcO<X LUcO<
COCO COCO COLO
-.X Hi N-«X

orso or5:0 0:2:0
z <i < a^'Ocooo < < JNO-OO < < NmO'OOO
o OU-UJ •o rvjinr^-co OU-UJ ro>ococ> OU-OI j-p-oo
1—

>

<ro • • • • <a • • • • <o • • • •

— CC UJ oc uj CC LU

o oro: cccc or. a:
LU
t—

UJ.—

i

cull
UJ«-<
COLL

UJi—

<

COLL
LU 2. lou>o>iooo 2: CM0.3-000 5- '-cNmrooo
Q ZJO lO C\J J--O00 30 in cMunr«-cc 00 LO J--0(£)O

ZH • • • • Z\- • • • • z\~ • • • •

UJ UJ UJ
LL sr 2: y~

o —

i

1—

<

1—

«

h- f—rvir-Lnoo . H- j-r-ooo^o 1— -3-ocoo^loo
.3- cgj->or-co .s* CNJ^fOCULO

• • • • •

j- roof^-eoo

0<OOU*>f*-«0 o>coLnOr— co h-OC0OC^4
co m •—roLO--Oh-co ro •— fSlLOf^-COCO r*) (MLOOCOCUC>
< • • ••••• • • • •••••
CO CO z co 2: 10 z
a UJ l-H UJ — UJ •-•

OC _i s: -J 2: -J z
Q. 1—

1

»-< f—

t

s •— J-r^-OcMrO 2: ror-iM'O^-o z > r>-ro<5(s-iO
• c\j •—cMromor— • rvl 1— cgj-LO-of^- • Cv) •—fOLOOh-CO

LUOOlT) UJCOO tm/io • »•»••
<X\- OiV-r- cdt-'-
<JO <rn <n
X»2!UJ Z)2!uj =3z:uj
C^ii-I Cjr^_l Oi^_J
CO «-

<

OlYlr-CJO^CO CO •— r-in^j-fOc\»»— CO •—

•

O'—'— C\JC\1«—

LOCO •— o>— c\jro(Ojj mco r-" 0«— (\iro^-LO Li CO r— •-(MMJinO
O(\JC0 • ••••• OCNICO • ••••• OCMCO • •••••
OC\l>-« 0<NJi-i Ocg»-<
^t 2: -3" ST ^ Z
»—> 1—

>

•—>•
rot— h- rot— h- roj— I—

— CO 1—ico l-HCO

ua 000000 • 00: CJ OOOOOO OQC O oouuoo
<c-« <C—' <Om
LU_JU_ LU_jU_ UJ-JLL
OTUJ otuj OTlU
<>UJ <>LU <1>LU

Oi UJ CC LU or LU
XUJ—

•

<^o XLUi—

<

OO XLU—

•

{J)(S>

oco li- V.2— OLOU. ">?:— OCOLL ^.; —
ar *-• <<C0 CC*~i <<co 1 cc*—

'

<<CO
<DO auoooooo 00 C<UJOOOOOO <z>c OCLUOOOOOO
LUOit— U_ _l»—(NjrOJ-LO-O ujort— LL -J 1— CNIflJ-LOO Luort— LL _J—ogro^TLOO
COO ua« COO 00: — COO OfljH

LU <Z LU <z: LU <2Z
z •a— 2£ .Qw z •a—
t—

»

o< —1 o< 1—

»

o<
h» ;zor >- Zee 1— Z0£

39





z
>—

4

E
oojo
LU •

LUOOLO
C^<-<
o
UJLUUJ
azj

>-- —

<

OOToO
•O^oO
^)2C>-h

CO 2.
UJ_>
_JO0_J
O <L

zz?
«lUO

p-

«

XoOr-
ouj>-c
£X_JLJ
<<-iO
LU./1<
0O0O— X
OiSO

2: < <l

o OU.UJ
—

«

<o
h- CC LU
o CCCC
UJ UJ—

.

h- ill
UJ i.

Q OO
• ZH

o

o>

00

o

m

LU

z. Z
M4 «—

*

r-^OCNJOO 3L O Cv*"—OU"lOO z:
•—roir>f^-cO

GREES IS

M 5.C

r— •— •sror-cu

GREES IS

ii

10.0

LnmcMCOOO LULUUJ COf*->0<N"nO LULUUJ
»—rom*o<o Q^_l C* f—roinr-oo az_j
• • t • •

00:00
>0<lo0
rOJS-i—

2LS2_

*— »—

t

OOioO
•0*^00

caz;
JOCO^i^o >J-iZ3 o jcsjf^cro uj;d
--rfijON _JoO —

i

CO •—monor- -J 00 -J
• • • • • O <1

ZZ2
<IUCJ

•—

<

Xooi—

• • • • • CD <
zzz

XooH-
CMN-fOOCMCM OLU«-« Jj-r-h-fMin^t OUJm
»—CM-3-ini^-OO

R

SEAR

MISSIL

CH

ACC

r*- t—"O^OI^-CO

R

SEAR

MISSIL

CH

ACC

O-sfOrO-o:*- < <i cMr»»c>jN-o»o* <r <
•—CMf^OLnor-

RAD

BER

OF

FIRE

E o ^-cMja-inof-
RAD

DER

OF

FIRE

E

CTOrOf-Cj^O ac oror-o^ofo Sl
OCMro^LOP- z?o LD t-CM^LTION DOZH • ••••• Zh

LU LU
2L s:

o f*-CMr—JCMO
CNJLDN-COO^

cr*

CO

«o

LO

mcor-ooo
CM-^OCOCO
• • • • •

CM-3"CM>0-00
cM-d-^r-to

cmj-inh-co^

r-LncMOi^-o

mooo—

o

r— i-OJ-uni^-OD

r-i^-coo*— cm
o<— CM J-l/lO

coo-— ro^a")
0»—rO^tiTXJ

cMLno^—rofo
•—cMrOiDOf^-

>—

t

U~)N-)CM»— CMCM •C J" -3- J- COLO OOi—CM CMCM
CO ro O'-cnji'O j-m ro o«—cm iv) j- in ro ooj^uino
< * • ••••• . . .*«•••
CO ^ z 00 2T 00 -z.

o LU <-« LU t—

1

LU f»
CC -I 2 -I 51 _J 2:
a. *—i t—

1

t-H

2! O j-cr>Lnc\Joco 3: j3-or>--*i-o— E O •O J-iMOC^CO
• C\i oo«— oorrim • CM Or-F-WMJ • CM Or—CMrom.3-

luoom LUOOO LUOOO
DCf- ari-r- orv-r-
<o <rn <rO
r>2Lu 3iruj DZlu
Qiri-J O^J OX.-i
I/O •— CMJ CO CM OCM to *-• tsiuTC^rocoro 00 •-( iri(*-r- r«-C-JCO

LD00 r-» OOOr-r-N in 00 P"" OOOr-r-CM moo r— OO'-'— CJCM
OJ-oo OJ-oo O J-oo
LOr—i-i 10"—M LD»— 1—

1

O S s: zo> o> o>
r^-i— t— h-H- r- r— 1— »

—

"—•(/) •-•oo —•00
oa: O 000000 oa: OOOOOO <J>CC O OOOOOO

<c— <o~ <o^
LU_JLL LU_JLL LU_J0L
«:uj orTLU Ci'.'JJ

<>LU O'JJ <>LU
CC" UJ CC IU CC LU

Xlil-H OO IUJ«-i ^0 XLUi—

1

OO
OoOU- ^2— O00U. \Z" OOOU- v.-^—
0C-" *a<(/;1 CC*-

>

<t<tOO CC>-> <<il^1

<DO CCUJOOOOOO <13Q
. CiUJOOOOOO <JO CV.LUOOOOOO

LUOiH- u_ _l«—CM'O J-L0>0 LUCCl— u. _l»—cMroj-ino LUOif- LL. _I*—CM^^-LOO
000 ace — 1 000 00:- 1 000 CJCC — 1

LU <s UJ <s LU <z
21 •Q- s: •Ow £ »o—
—

1

o<x —1 o< t-H o<
H- zee r- -z.ee t— zq:

40





2 2 2
<—t to—

4

>-H

2C O mtnuic^L^O s: o f^-r— or*)<~-

O

z: O N^rr-<IO
r— CM J-Oh-CO r— cMunr-coo •— t>n-ococr«cT>

00-3"0 • • • • OOJ'O • • • • • 00.3-u
UJ • UJ • l_J •

ujoolo LUoOlO LUoOO
CK*—

'

D£*-< C£ I' <i"

O O o
UJUJLU "-(N'-i/lOO LUUJUJ a-r^-oooo LUUJUJ •d-ocoouno
Q2_j 0> Csl-d-OCwGO OZ_l O CNI.3--OCOCO QZ-J O* rOONCOO

•—•»—. • • • • • —•(—( • • • • • 1—41—

<

• • • • •

oc£oo OCXoO OCXoO
«O<o0 0<o0 O<00
ma.^-1 ws:« ros:*-*

CUi. aji. cuz;
LU_) U^COO'— CMO UJ^J CM'^O'-M'-OnOO LUD r-OJinCJO
_JOO_J CO r—romf^co _iuo_i CD CM-3Of^C0 —Jul -J CO romr-coo^
O <I • • • • • o <x • • • • • O <1 • • • • •

2^Z Z^Z 222
«»t-ja <aoo <uu

•—i -» H-

4

lorn- XoOr- XoOt—
OUJ—

•

O-d-CMOCOT^ OUJ—

i

OOl^-'—CMO OOi>-i co«— e>»— OlO
ar__la l»- i— v^Lnvo^-oo OC-JCJ r- r-^uitv-coco a.—iq h- cmlt)>ocoo>o
<«-«o <Xi~iO <mQ
LUoO< LUoO<. ujvx.
oOoO 1/500 00 00

*->x -<X Ml
OiSIO or.2:0 a:zo2 .< < jtO<0--roCM <* < h-i/V"mr-m <t < unoroo-ocjO OO.UJ o r-m.3-<Ofs_CO . QU-LU o •—rounor-co DU.LU o CM j- Ol^-COO

i—

i

<<-J <.0 <iO • ••••»
r- CC LU CC UJ OC UJ
O CCCC oca cccc
uu LU—

-

LU^-t LU>—

<

r- CDlX. CULL, CULL
UJ 2. (M<OOJ-00 as. j*Oinooo Z. r-ONOON
Q 13 Cj

21-

LU

u"t <—cM-Scn-or- DO
2»-

LU

LO i-.vuunNCO DO
21-

LU

uO CM ^-lO^ CO CO

u_ z: s: 2:a l-H •—

•

«—

«

t— o—rococo t— CMLOCO"— CM CM K N-Jd-OCvjrOf—
J- ^-(NjrO j-toO •3- •—CMfOwnON- ^r r—roj-or-co

i—

•

r- I
s- I

s- rococo OCT>Or— CMCvJ fOfv-C>r-CMr-
cc MJ Or-c\jf>o-4-Ln ro Or-r0-=»"^0 K") •— CM 1-0LOO h-< • • ••••• • t • •••••
CQ oo 2 00 2 00 z
O UJ —

,

UJ •—

i

LU "—i

CC _j z _J 2: -J SI
a. »—

<

1—1 >—

t

z: o 'Jlr- CM^-lO J" >T OCli-OO^N 2: O C^<J>C0GJCO O
• CM Or- «— <\jf>0J- • OJ Or-CM^irojj- • CM Or-CM^J-LO

luo-

}in UJ00O LU00O
cci- «:»—•— CO-—
<o <o <3'0
D2LU DZUJ DZUJ
Oi£_J o^j 0^:_J
00 >—

(

iVIOCJ JOLT) 00 •—

'

COr-r-OCMN* 00 >—

«

LOOLn-— co j-

LOOO r— OO*— r-CMCM LDoO r— OOr-r-CSICM LD00 r— Or-i—CMCMfO
OCNJ00 OCMi/) OCsJoO
COCM>-< Lnc\i»-« tncsj»-<
o z 2: •0 z
o>- o>- i o>
r»i— h- h-r-r- h-l— r-

i—>O0 -(OO »—<4j0

OQi <_> oooooo ocx O oooooo (^)CC O OC-JOOOO
crc-1 <0>-' <Om
UJ_JU_ UJ_JU. UJ_JU.
o:^i Q1UJ OiUJ
<>LU <>LU <>UJ

CC UJ CC LU CC LU
IUJ« OO Xuj—< u<s> Xuj—• OO
OoOLL \2- OoOU- *v2— Ooo u. \2—
C£-h <<ll/) 1 q:>—« <.<ll/! 1 cc—* <<Tv/] 1

<DQ CKLUOOOOOO OO DiLUOOOOOO OD QCUJOOOOOO
LUCCr- U. _J r- (NjrOja-i/TO UJC<H- U_ _Jir-CNjrOJ-LDO LUCXh- U_ _Jtr-CMIVU-LnO
OOO OCC—- 1 000 OCi— \ 00O OCc>- 1

UJ <s LU <s: LU <£
z: »o— X •o~ 2Z .Q~
fc—

4

o< 1-^ o< —* o<;
h- 2C£ H- zee h- 2ct:

41





o
»—CMXIinOf*-

00-JO
UJ •

LUoOul
nf'-i

o
UJUJUJ O^OJ'NO'-
OZ-J CT» ocjiod-<5r-

1—It—

1

• • • t • •

Oacoo
%O<00
ro2 —

«

ujs:
llo COOO^-'^IUIO
_JO0_l CC C-mJ in>o

<i • •••••
zzz
<I(_H_>

>-H

XoOf—
OUJt-t fs-vOf"— CT»—1~
ct._10 r>- o»— rsjmLno
<i-ia
i-j'^<
00 00

>-»i
e£2o

z < < oj-^inun-o
o OU-UJ >o Or-CM^I^m
1—1 <o
r- cr: uj
o CCCC
UJ UJ»-i
r~ COU_
UJ 2: mcsjoooa*
a

Zr-

UJ

in Or-NOJ-4

u. 2:
o t-^

H- J-ON-LDPOCM
j- 0<— »--c\jroJ-

z z
•—

<

»—

1

51 i-l/lOJNN 2
r— •-CMd-inONuwu • ••••• 00JO

UJ • UJ ?

ujt/jin UJ000
c<»-< C'»—'•—O
UJIaJ'JJ orOf-«— m.=i- UJLDUJ
QZ.J 0* r— (\X)l/l>Or>. OZ—I

>—t •—

1

1—II—

«

cctoo Ocioo
O<lo0 •O<lo0
rrjs;.-* PO?_-

'

cu2 CC2
aj^ 0>«— J-f«-C^tr> ^D
_Joo_i co OCMf*") J-iDO _Joo_J

<i • ••••• O <i

Z^Z zzz
<il_)U <tPD

•—

1

1—

4

X^V- Xl^r-
uiu« COOO CM -3" -3- l_)UJ—

t

K-IQ !"- Or— rOj3-un^5 o:ju
<Ii-iQ <X—.0
IJJOO< iJJ^X
oOOO 00 OO
-«x **X

0:2:0 0:2:0
< < f^-*Of*-c0C>C> < <x
QlLUJ O Or-CNJ^O^LO OLLUJ<o <ro
CC UJ CC UJ

oca: cccr;

cJJ—

•

UJl-H

COLL ccu.
X. O -d-rorsiCNjCvj 2:
ZJO m o>— ojrozj-in 3D
Zt- Z»-

LU
2:

UJ

0>

CO

•o

m

LDr-cnr^-OLn
Or—»— cvirnj*

•Oi'lOJifl-J
r— r»)LT)«ON>C0

OTlr—OOCVJr—
r~^OJJO^CO

rricocvj^or-f^
•— CNJJ-tO-Of^-
• •••••

<N un CO•— CM «M

CCOO'OOO
Or— cM-rrn-o

o<—ojroj-m

1—

1

ror-moo-a -3-C0.3-«—C0>O LO CM 0>O J- CNJ

CO ro oor-r- cNim ro OOr-CMOJ^O ro O— r-CVJIV 1 Jt
< • * • ••••• • • •••••
CO «/>' z CO z UO z

UJ r-l UJ «-t UJ r-t

0: -J 51 -J 2: -) 2:
a M 1—

«

<—

•

21 O <NJirtOrOcO-3- 2 O cgocjvno-o 2 O J- 00^)00 -3- r—
• CM OOOr-r-Pg • CM OO'-r-CMCM • CM OOr-r—CM PC)

UJO0LT> ujooo UJCOO
Qir- QjH-r-. DCr—

—

<o <n <n
X>Zuj 3ZUJ zjzuj
O^-J a*: -j O^-J
I/) 1—1 —ro-d-r-O'vi 00 •—

1

r-wwmiOJ 00 •—

•

CM-d-r^-or/-)^
Ifloo r— OOOOr-r- moo r— oooo»-<— LO00 r— OOOr-i— r—

OJol o^roo - 0^00
Or-M 0—--. 0— •-•

•0 2: 2: O 2
LO> ID> •n>
CMI—t— (\JH-r- CMr-r-
r— r-H/J r— H-<o0 •—t—toO
OOC O OOOOOO OK O 000000 OO: 000000

<ro-i <o>-< o'C'—
UJ_jU_ UJ-JU. LU_JU_
otuj a:uj o:uj
<>UJ OUJ <>LU

CrT UJ or UJ a: UJ
XLUI>-< 00 IlU-H OO XLU^ 00
Ol/lU. SZ" Ocou. 'N.Z- Ol/OLL "^Z-
C£r—

1

<<{/!1 o:«—

<

<<oo 0C-- <3.<0O
<^o KUIOOOOOO <30' KUJOOOOOO <xr50 KUJOOOOOO
uJo:t— LL _Jir— csjrozrin-o Lucn)— u. -Jr— (NJfO J-lTt>0 UJcrri— u_ jr-cMm-^un>o
UOO Oo:- 1 COO OQCiM4 000 Oo:»-i

UJ <2 'OJ <:£ I.U <a
SI (Qw 2 • O' 2 • Q*
•—

•

o< hH o< «—

<

o<
H- za: i- 2K r- zee

42





U

a
uu
t—
LJ

o

t/IJ o
L'J •

LJootn

O
U-JLULU
LjZ_j O
OC.oO
O<o0
K12. •-«

aua.

_|00_J
O <l

CO

OLU«
Ct JQ h-

UJoO<
00 OO

QU.U O<D
Cd LU

CCCC
LU>—

«

COLL

DO m

LU

•— <\j j-inr-co

cM«0'-inr»-r^

• •••••

r— -Tf^-LJOsjm

• •••••

o»-.3-ococo

COCOO'— C\KM

r--ouno-OLn

O'--C\jr0' ,<">^

Z—
2: o

o0>0
LJ •

Lu</nn
«r—
o
UJUJl-U
o*<_j o^

-O<lo0

CO 2.
LU^}
_JO0_J
CO «£
idZZ

XtOI-
O^J»-<
o:_jlj

LUO0<
0000
•-X

CtCSCO
<X <l

OLLLU
<o

0:0:
LUi—

•

CO LL
2,

30
ZH

LU

CO

O

lTi

unomo>"-"0
•— 'O j-inr-co

mr>-c\jLnr->o
r-rsjj-tnor-
• •••••

•- J-CCOC^CM
•— cvjrovnor-

0«—rr^n-OO
~-c\iro j-m-o

cc cu cr en O
0»— iM-VjuTtn

z

00.3-0
LU i

LUoOO

O
LUU.ILU
oz_j

00:00
O<o0

OJ_)
_JO0_J
CD <l

zzz
"CLOU

X001—
OUJ—

•

DC -JO
<>—'Q
u_ioo<i
00 00

1-lX

< <
OULLU
<L_i
cc lu

eded
LU>—

«

CLiLL

_>o
Zh

lU
2:

O

o

CO

o

un

csj^or^cocr

OJ J-i/lh-cOCO

•— rOiTiOh-CO
• •••••

r-rocO'— rviO

LOOi^O-OtO
1— CNJJ-LOOf^-

cMlOUJO^OO^
— c\ji -o-ro>o

0«—— C\|C\J»—
<— cn^) j-tn>o

j-Ooro»— CO (Tir—COO ^J-CVJ aJOLOI^TKMO
co r0 O"- -— <\JPOrO ro 0«—— CMrO -3- N-) o-— c\)i>o^rLO
< • • • • •••••
CO ^ 2T «/> zr 00 2

UJ •—

1

LU ' »-* LU i-4

cd -J 2: _J 2: _J 2:
a. •—

<

•—

<

>—

»

s Ifir-r-O-NJCO 2; nooo^ico jto 2: ir>p— ^-jj-'-i>—
• CNJ OO'-'-CMCNi • OJ OO-—-rgwi • CNJ 0»— i—cjrOf<)

L.loOU") LU00O UJOOO
cdi- cy;*-— CO~r~
<o <rO <C!
x>zlu DZlu X>2LU
O^-J O^-J Oid_J
00 >-H f— tV10COCSJi/> 00 »-H (\»-3 r-c^roo 00 t-i (Y')>OC7N l

,
')r

>~r—
u">oo r— 0000— •— '.noo r-* OOOOr-^ LT.OO f— OOOr-f-OvJ

OCM00 OCMOO OCMoO
OCM»-4 OCM—

•

OCNi>-<
-O 2! •0 s: 2:
LTI> m>- m>-
04t-y- CMi— 1— C\Jt~l—
r—i—>W) 1 '''00 <— «-.U)

UCC O uooouo OCX CJ OOOOCJCJ OOC O ouuouu
<o— <0-' <0'--,

LU_JLL LU_jLL LU_JU_
CdLU aruj cruj
<>LU <>LU <>LU

Cd LU a I J cd LU
XLU>-« 00 XUJ—

•

OO XLU~ ^O
Ooou. x.2:— OoOU- v.2— OoOU- ^^r-~
<y.>— <l<O0 Oi'—

•

<<IO0 1 ar-4 <<IO0 1

<DO KUJOOOOOO 1DO auoooooo <r>o KLUOOOOOO
UJedt- u- _J ^-CMrO^j-iri^O . LUCdK LL. JIf— CNJcO-^lDO ujcdh- U_ _Jl»— CMPO^J-LO-O
OOO Ocd— 1 000 aa- 000 OCCt- 1

LJ <2T LU <2: LU <2:
SI •Q— 21 • 3«« £ • 3«—
>—

4

o< MM o< <-* o<
t— ZCd t— 2cd h- Zed

43





00 • •

LUOO^r
UJ>-v->

nr>^2: O r*-ooooo O
(.5 1— rO 1

—

UJOO •

OO .

•— LT)

o
•O •. IIm n ^OOOOO

•JJ 0> >n o
II >_l •

— i—

i

LU—'(J-)

-JUl/)
0. oa*-'
LU -^_j^; <—ooooo
CC <3.IU CO m CO
1—4 >_! •

LL xx<
OOO-^
a:<io

</) <T 0>—

<

i lU i- CO-ooooo
00 i—

i

r>- C\!iV) r-
o • •

X or. o
< <:
o .

ec <oo_r
•jj C£r~0 un.-ooooo
CO m<: sO CMrO O
s. LU • •

o wn
<c

»—

4

LU II u_ (NJOOOOO
-J in (Mm Lfl

»—

4

>o » •

00 H-H-
oo t—

4

1—4 (JHU
Si. as

_J_I CONOOOO'
LUh- -X «— CNJ -3-

LU > • •

a: J"
a lU
LL 0O0O
LU »—4 V—

t

•22 ID J-vMOOOO
luc*; • O') i— C\i.— ro
zuz • • •

_) H-4 —

»

-J ci s:
i—

(

<r
:*: 2 o

CO OOi'lOOU
ot/v.n C\J p—f— 1

—

CM
a. 00 LU • • •

o _j H

^-4
Oiiu

>- _i
1— OO .—4 Lno^cG^-oi-n
1—4 ujcyoo f— oooooo r—
—I _IO000 • •••••
I—

t

1—4 ~

<

CO ooos:
< OOU~)
CO <—0OI—
a SZ.^-oO
r£ CC O oooooo o
Cl

c u.
II

CC LU
Lu<a: LU LU
COlU>-i oo ooSEL V.2T" *s.2:~-
Z)<i <-7< <00 tM<r<ioo
z: a c£<-u a.uj
ih II U- _J oooooo II U_ _J

JU CJCC-H •—CM'Vi.q-ino Oci"—

i

<C£LU X <s x <s:
\-<z>s. • 0*"" •a—au« o< o<
h- ooi— ZCC zee

rsiooooo
on

roooooo
--r

LOOOOOO
St

r-flCOOO

r-ooooo
rotn

CMlDOOOO
mn

r-ooooo

r-N'/lOOO

• • •

<— ro jj-

coco 01s- <\iU>

0«—CMCM<M<—

oooooo

o

CO

o

m

m

CM

oooooo
r-cMroj-tno

o

LU
OO

rvrci.<ioo

QJUJ
II LU _J
og:—

x <:£
•o—o<
zee

f>iOOOOO
o

c^ooooo
»n

oooooo
m

M-OOOO

NCUOOOO

•—J-OOOO
-3--0

LO030000

COMOOO
CMLDO

OOCMOOO
CMrOuO
• • •

OOOOOO

OOOOOO

44





—oooo.o ooooo
CO

O
coooooo

cr

i.\;ooooo
o
o

CO
JOUOOO
o

cu

N-OOOOO
ro
o
C\i

«o

.n

oooooo
Of^-
• •

o
UJ
cc
1—

<

.nj-oooo LL
inr-

• •

iy>

—i
i—

i

cruoouo OOJN -r>

r-

O

2:

O—OOOO
CMTI
—

m

• •

CM—

NOODOO

I^C^OOOO
LOO
unco

a •

(Mi—

INT)

c\j

CMuTOOOO • a
-3"<0

• •

a:
LU
UJ
£.

zr^r-o^o O
h't/lC 7Z.

• • •

a
UJ
'r-

:nuicoooo o
csj^jun UJ
• • • CL

X
UJ

mr-C^U^-OO
—ojmj-tn-o

ro

C\J

CC'^OOOO
fo-r-

CMCM

oooooou
C\J0V C7>

OCMO"-
• • •

roc\i—

cvcr>—ooo— COr-

• • •

POCMtM

d-t/icr><Njc\jcM
i-0 ro 0^ "O CO f-
ocMcur-oi*—
• « • •

>Y>;x")<\JCMtMC\l

OOOOOO O ,3-.=r-a 'j- j •j

UJ
OO
VZ'-

qt.uj

II LL _l
acr:—

•

•a—o<
zee

oooooo
#— c\jro-3-u~s>o

UJ

oo
*^z—
<5<l00

(Y.LJ OOOOOO
U_ _J — CNjrO J-lOO
CCr'—

<£S
• o«—
c<x
^o:

45





l/> • •

ujoo;^
UJt— •—

"

cC^C^L o IMOOOUO o "OOOOO o —00000
o t— in f— o f— P-
UJOU • • •

OCT •

—

m

o
O "ll
no. ii COOOOOO 0*00000 COOOOOO

a) C7* J? o in o
il >—

i

• • •

—•-«
LU«-«00
_IOOO

a OUM
LU -«::—lie mooooo oooooo OOOOOO
cm <3LU CO -3- CO UO 00
i~< P--J • • *

LL IK
ooo<£
ct«a(_j

00 <Qm
w LU 1— —POOOOO CM—oooo oooooo

00 «-• r- Z-O r- mr- r- OP-
Q • • • • • •

X cc a
< <

cc <oOX
aj CCl-O SPOOOO N03OOOO m-ioooo
CO ^< o ^nm o J-o o mr-
Z LU • • • • • •

-J m
<£ ^J-lU

r-OC

UJ II u. CMUIOOOO r-jj-OOOO oooooo
_l 0") N-|lC) U"> J--0 m j-p-
-» >-o • • • • « •

oo h-l—
00 >—

<

i—i Ouj
•SL OS

-J"-" r-o^oooo U")COOOOO CMmoooo
LUH J- CM;* J* mm # 4-0

LU > • • • » • •

a: J-
O LU
u. 00 OO
LU <—>—«

CC ID <-(N|iflOOO COOCMOOO ^•p-p-ooo
luo: • no. cm .a- in PO CMLOO ro r*>u->0
;zoir • • • • • • • • •

-J t—i >—

•

_) a: s:
—

t

<
5«i s: o

=c • >/»,—mooo oovmooo mmcooooDWO cm — m.=f- CM CMrom CM cm .a- in
LL. 00 LU— • • • • • • • • •

o _J II

D2UJ
> _l
h- 00 •— C0C0OM^-CMC> •—POJ-J-i^O> pmp-c^ooo
»—

i

LUCroo «— O— CM CM CM— r— f— CMfO-d- j-r>o r— t-pgiflj-i/lO
_l _JO0OO • ••••• • ••••
•—

«

»—( >-H

CO OOOS
< 00 -O
CO —•COH-
o szr-oo
cc cc o uoouuo o oooooo o OOOOOO
Q. LL <—>

O LL
II

Oi LU
uj<ta: '_U LU LU
CO LUi—

•

UU) uo oo
EQiU. SZ~ ^-.Z"- S2-*
z>< — <3.<Io0 CM<C<I00 m <i -a. oo

2T O C£LU DiLU C£LU
IH II U- >J oooooo II LU _l oooooo II LU _) OOOOOO

_IL_J O0£>-t —cMm-^mo OCT.'-' —cm^^u-io acc- —cM^J-mo
<q:lu X <s X <s X <s
f-<51 .Qw •o— •o—
OLU-^ o< o< o<
H-001— za: za: 2:0:

46





c_> hOOOOO o>ooooo

o
-sooooo

o*

r-OOOOO
om

CO
—ooooo

co

C\JOOOOO

<>

o

m

NOOOOO
oco
• •

C3
OJ

DC
t—

i

(MCOOOOO UL
or-
• •

oo
UJ
_J
1—

<

O-nOOOO oO
LTli^. uo

o

— in
s:

mooooo
oo
COr-

nooooo

majuuoo
»—m
tMrO
• •

CM—

[V)

C\J

u_
O^r—OOOO a
d-r-
• •

a:
UJ
CO
2£

OCOCNJOOO 13
J ON 2
• • •

Q
UJ
1—

a^r— j qoo a
WlTlMJ UJ
• • • c

X
uu

O'-JJOJ'
r-IV)4inO>0

ro

c\i

r--3O0O0

• •

CM'—

ONOOOO
r-co-j-
i^-coj-

« • •

cojcnouo—^JO
«—mco
• • •

rocNj'-

C-Jr-IVlOJJ-CO
tnouncsjf— r—

romcNjcNjisicN

o uuouuo o -=rJJ -3- J- J-

-3-<<IC/5
QiLU

II LL _l
ocr—1

X <s
o<

oooooo

UJ
OO
^^
<<;

cx
u_
ocn
<

•a
o<
Zct

UJ oooooo
_J >— c\iro.3-in-0

47





00 • •

LUC02:
UJI— l-H

o^s:
r—

UJOO
OO •

—

O

O r-
«© »ll
ro 11

UJ
11 >_J
H 1—

UJ^OO
-juon

CJ OO"-"
UJ z-js:
cc <UJ CO
•—

<

>-}
UL IK

Ol/>*l
cr.«3a

1/1 <0 1-1

—

*

UJ h-
IS) *— r1-

X cc
< <
Q •

a: <oox
UJ oct—
CO *:<
i. UJ
3 in
z J*UJ

r-CC

UJ II u.
_i iT>

•—I >-a
i/? h-h-
to h-

1

t—

t

OLD
2: OS

-Jl-H

UjH- -a-

UJ >
a: J-
O UJ
UL t/ll/)

LU —<—
CO r>

LUCC • ro
zuz

_J 1—< »—

•

-J or S— <
i^ s

CD •3^0 CM
u. W)Ujr-

-1 M

OZ UJ
>- _l
1— (/) • •-•

—

>

ujo<^ r-»

_J _jt/)oo
1—

1

1—t >—

1

00 1005:
< 00m
03 i-tOUH- •

O s:r-i/>
cc or. O
a. U_ »-i

u.
II

CC UJ
LU<C< UJ
CQUJ»-"l (JO
>:ce:u. VviZ-*
D< •— <1<100
2: CCUJ
m- II U_ _l

JU OK"
<a:uj X <s
w-<z: •0—
OLU-4 o<
H-00I- ZQC

wuoooo

0000000
J-

lOOOUOO
J-

«—fOOOOO
-3-0

NO^OOOO
rout

rOuO

M^OOOO
CM -3"

r-WLOOOO
cMJ-in
• • •

un—inooo

cocuor-cMO
o»—cmcmcm»—
• •••••

ououoo

o

CO

o

u-l

m

CM

O

«—OOOOO

ccooooo

JOOOOOo

000000

m^oooo

l^OOOOO
^•1--

Ni/lOOOO

-d-r-r-ooo
fnin>o

'Jiincoooo
cmjs-id

Nih-ocroo
f-rsir^u-irio

000000

o

o>

CO

m

ro

CM

CMOOOOO
CO

OOOOOO

OOOOOO

CMfOOOOO
h-co

CUNOOOO
000

CMOOOOO

ju-iOOOO

mcooooo

^oraooo
rriLno
• • •

a) loco co .3- r^-

•—roj-cno-o

OOOOOO

—I OOOOOO

UJ UJ
00 00
*^2r~- V2-

CM<l<oO ro<x<it/)
QiLU QCUJ

II U_ _J OOOOOO II U- -J
oa:— f—tNj'vua-trio OCC>—

x <s: x <2:
•Q— •Q—
o< o<
2:QC zee:

OOOOOO
•—CMroj-ino

48





wooooo
CO

oooooo
o

•oooooo
CO

0>

oooooo
CO

CO
oooooo
CO

cu

rouoooo
om

•—1^-0000
coco
• •

Q
• LU

cc
t—*

•oooooo LL
h-CO
• • >o

coooooo
LDO

OCOOOOO
•oo>

<S)

m

m

<M

r-moooo </>

l>- 00 00
t • I—

•

Jfc.

u.
J-CVJOOOO o
OCO
• •

c£
LU
CO
>.

jo>-ooo D
in I

s- oo z
• • •

a
LU
H

r-^iDOOO OJON LU
• • • Q.

X
UJ

TOlNiOtOOCNj
C ; -J J1-OSN
• •••••

i—

i

lO

ro

CM

-coouoo
•go
COi—

i—vNJOOOO
IV} 0*
«— CM

• •

Csjr-

—OCNOOO
OCOr—
j-incNj
• • •

CM»——

-

cm^-oooo

coom
• • •

OvJCMr-

moDorocnm

rON-CNIOCOCO

rocNjcMCN"— •—

oooooo JJJJ-JJ-

oo
«vZ—

j-«a.<ioo
0£LU

II LL _l oooooo
dk:-

i

•—rgio^fino
X <5I

•o—o<
ZCC

LU
oo
<<;

a:
LL
aoc
<

o<

LU oooooo
_j r-c\jir)jtun>0
—

t

49





LO •

oua-z
UJh-—4

a^s: 0>OOOOO tj 000000
r-» X l»» r—

ujoo • •

QC7> •

rOLD
OO *ll 4

CO II mooooo mooooo
LU 0» .a- O o>

II >-—

1

• •

H-hh
UJ •-•</)

-JOOO
o OUM
UJ 2 -js: (VJOOOOU 0*00000
a: «1UJ CO J- CO 1/1 CO
>—» :>_) • •

LL
RCH ASH

CN

A

to <o-i
»-« UJ H- ro^oooo 1/100000

LO •—

1

r- mo (*~ ini*~ I
s-

a • • • •

X
<i < •

CC <tOX
u 0£h-U J-OOOOO orooooo
CO 5£< too iX~)^- O
S. UJ • • • •

-J If)

2T C\J'JJ

CMQ1
1—

1

UJ II LL 000000 J3-CTOOOO
-J m mm LO .^O m
1—

1

>a • • • •

CO HH-
00 1—

«

1—

1

OLD
M as:

ino^oooo h-1*00000
UJI— St ojj- -3" roo j-

UJ > • • • •

a: -3-

UJ
LL to to
LU t—ll-H

CD a 0>r-NOOO oj-wooo
ldc£ • PO — -3-LO ro rOij-^vo <o
Z.KJ-Z. • • • • • •

_J —1 t—

1

_l on s
tH <
^ 2:

CO • ro-—NOOO TVJCOOOO
atom CM r-ro-3- C\l co -a- in <NJ

LL 00 U

J

• • • • • •

O -ill

OE UJ

•

> -J
tO •-! N.I»-0>CT'-3-0 r-lOCOO^CUjJ-

1—

t

LUOtO
-JtOtO

r— CWC\K\JC\!OJ
• •••••

r-* «— cMvi-a-Lno
• •••••

r~

1—

1

1—1 1—

1

CO toos:
< tOlD
CO >-»C0H-

s:r^co
cc 0: O oouooo 000000
a. LL -«

O u-
II

cc uj

,

LLKTGi UJ UJ UJ
COUJr-i <J>13 00 UiJ>
2IC£LL \Z- *vZ— Sii'-
ID< r- <X<ToO C\J<<IlO m<i<LO
Z O ct:uj CCUJ c*uj
Xt- II LL -J 000000 II LL _J 000000 II LL _)JU acc-* »-ojx)j3-Ln>o Oct:—' •—ojm^tmo oor—

<aruj x <z x <s: X <z
l-<21 .0— •a— •a—
Ouj« Q< o< o<
1-lOI- Ztt zee Zwt

r>-ooooo

-dOOOOO
r*-

—o<->ooo

-OiOOOOO
oco

'-.—OOOO
oco

LOCOOOOO
Ulh-

COcslOOOO

cr j-loooo
ro-ON

co-—0000
(Nino

LO»— J"iIv-J3-0>
"-rr)j-inoO
• •••••

000000

000000

50





JOOOOO
CO

muoooo
CNJ

(\IOOOOO
en

o>

.a-ooooom
m

oo
o>oouoo
I
s-

CD

MOOOOO

>o

LD

ulNOOOO
P^CO
• •

a
UJ
cc
t—t

oooooo Li-

i>-co
• •

00
UJ
_J
•-H

JMOOOO 00
ooo </>

o

•—• m

•O'/IOOOO
ma*
•oao

c-t>oooo
coo

MCOOOOU
o.-
• •

C\Jr-

m

CNJ

oooooo a
ini*-
• •

C*
UJ
CO
i.

f-CNj.—OOO O
j-N-a-i z
• • •

Q
UJ
h-

m(M"iooo O
nninp- UJ
• • • a.

X
UJ

O^-CNJrOOJT
—minofy-h-

N1

CNJ

N-OODOO
iO-O

cnj«—

CMCOirioOO
tncuaj

• • •

CSIr-l—

intMuooo
CslOO
0«— u")

• • •

rncM—

0.3 .3loo—
r^-OincMviro
j-coroocoN

K) CM CNJ CNJ— .—

OOOOOO O J- J" -3- -3" J" -3"

UJ

zr«a<ioo
OULU

II U- -J

X <z
o<

oooooo— CNjrO j-uno

UJ
oo
<r<n/)

ocuj
U_ _l
OCX'-'

•qw
o<
2:0:

oooooo
«~cNjm.3-ino

51





to • •

LUU02T
UJh-l-H

c**:s: o
o »—
UJOO
cc* •

m<r\
o
«o *>llm ii

UJ 0>

ii >-J
y->->

UJi—00
JUW

o OUih
1X1 *c_j:e
cc <!UJ 00
t—1 >_i
u. IK

Ooo-£
a:<:u

00
UJ h-
00 »-« I

s-

o
X cc o

<: <
o .

ex: <To0X
uj cct-o
qo *:<i o
2: UJ
_> IT,

z CM '.JJ
CMOC

>-4

UJ II u_
-J U">

»—

1

>o
oo ^1—
00 M
t—

1

OUJ
£ OS

_j>—
LUH- J-

UJ >
cc" J*
o UJ
u. 0Oi/5

UJ »—ii—

i

CQ O
ujo: • ro
zaz

-J »-« •—

•

-J cc s
•—

i

<
ii z: o

CO •

Oooo CM
UL t/)UJ«—

O -III

OZLJ
> _l
!— 00 ••-i

I—

i

UJO</> »—

_l _JO0O0
»—

t

1—1 1—

•

.

CO V502
< com
CO -COH-
o k:r-oo
cc cc c_>

a

R

OF
E~FI

UJ<QC UJ
rp|| |jt-4 DO
2ud.-;u. *+.*C~~
Z><* «— «a.«a.oo

z o C£UJ
xt- II U- _J

_JO OcXi-»
<q:uj X <2
H»<21 .Qw
ouj—. o<
t-</3>- Z0C

oooooo
o

roooooo

oooooo

u-i>ooooo

On-iOOOO
IT1N-

j-o>oooo

smoooo
poo

OJ00OOO
rocno

i—iNCOOOO
cm -3- in

<— li'icocrco^r

OOOOOO

c*

00

o

uO

rO

CM

f^OOOOO

.srOOOOo

•—OOOOO

omoooo
oca

r-l-OOOO
•oco

mcooooo

COCMOOOO

ojinooo
rooP-

0Jr-OOOQ
c\jin>©
• • •

ouuouu

O

0>

CO

m

CO

CM

OOOOOO
CO

CMOOOOO
CO

CMOOOOO

mNoooo
r-co

oooooo
i^-co

J-fOOOOO
oco

OOOOOO

r-c\j<—ooo
-3-r-co

mcTMOOO
• •

or^cvjvio^-

• •••••

OOOOOO

_J oooooo

UJ

cm<<;/)
0CLU

II U. _l
oa:>—

•Q—
o<

oooooo
r-tNjrOJ-UlO

UJ
oo

ro<<loo
acuj

II u. -J
OQC-*

x <z:
•a—
o<
iroc

oooooo
•—cm *").=»• in >o

52





crooooo
00

niOOOOO
ro
UJ

o
r»-ooooo
CO

0">

o^ooooo
ro

CO
mooooo
CO

CO

OJOOOOQ
o 1

o

U">

-ooooo
COO
• t

a
UJ
ec
i—

•

NO^OOOO Li.

1^-00
• • -

(-0

uj
_J
*-*

-NOOOQ CO
r-co I/)

m in

ina'oooo
C\jro

(MO

co.noooo

mmoooo
i/VO
oco

fO

J4O000 o
oco
• •

a:
UJ
00
2L4NJOOO 3

i/1 h- CO z
ro

NNOOOO
JTOJ
CT^O

OONlOOOO
OCNJr-
lOfOCP
• • •

CM-

CM
oincoooo oJON UJ
• • • Q.

X
UJ

fOrOCOCO J-h-
c\j.=nnor-f>-

CM

.^-CMr-OOO
tOCMO
r-cuc\j
• • •

C\Jr-r-

ocrr-csicopo
O^OfOfOO
m-oo-oro»-

fOCsJCNJ— r——

oooooo o j-jjjj-j

uo
j-<<:uo

C£UJ
II U. _l 000000
OqC>-. •— t\jto^u-i«o

X <.£.
•a—o<

2:0:

UJ
00

u.
uo:
<
•ao<

k;c£

1/)

'jj 000000
_j —CMioj-ino

53





(/»•••
ujooz
UJ^-»-<
ai^s:o t-~

'JOU
oc •

mo
O r*
O ••II

ro ii

UJ
II >-J
1— -H

UJ >-«</}

JUU)
o (JUm
uu ic-ja;
cc <LU CO
>—

1

.>_)
u. XX«3

a:<0
(/) <Q»-«
>-< UJ i—

00 <-• r*-

a
X

<. <
D •

ec <i/iX
UJ DC\-U
CO. ^<I O
i. UJ
13 IT)

^ iMUJ
<\j a:

UJ II U-
_J UO
»—

•

>-o
l/> H-H-
(/} 1—

(

—

1

OUJ
s:

-J 1-1

bJh- J-
UJ >
a: J*
o UJ
UL i/);/>

UJ •—« >—

•

CO X)
ujq: • rO
^02:

-J .-. •-•

-J a: S
1—

1

<
X. s:

CO •

X>00O CM
u. 00UJ<—
a _J II

O-tlLi-l

> _J
h- 1/1 • >-<

t-H UJO00 r~"

-J _|i>0i/>
—

•

•—> >—

1

CO i^OS
< 00'D
CO —•coh-
O i-.r-i/)

QC Cl CJ

o. UL »-t

u.
II

a: uj
UJ<Qi UJ
COt,U»-« 00
51QiU. S2«
z>< >— <<l00
2 OdLU
lh II U. _J

_lO a<x-«
<o:uj x <s:
^<2I •a—
auj— o<i
i-coi- za:

*oooooo
o

MOOOOO

o>ooooo

UlvOOOOO
mr-

OfOOOOO

-3-00000
.=ro

r-rooooo
ro-o

oj-00000
rou~>o

r-c\iaiooo
CM J" WD

•— ut>cjoco j-

r- CMfO-S-LOO
• •••••

<-><->oooo

o

O

CO

o

in

ro

CM

OOOOOO
r—CMrO-a-inO

O

UJ
00

CM<1<00
QCUJ

II U. _J

X <2I

o<
2c:

JOOOOO
CO

CMOOOOO
CO

OOOOOO

LON-OOOO
f^-CO

OOOOOO
r-co

<3-r*lOO<->0
oco

«oo^oooo
1/1 r-

N-CMr-OOO
j-r^co

uicr^iooo
Niu-ir*-

t^r^-rjroozr
•—minor- (^

ouuouu

OOOOOO
r— CVJOOJj-^vO

NOOOOO
o

OOOOOO
O o

OOOOOO
CO CO

-0—0000
coo

CM—OOOO
coo

r-00000
m r-o

ONOOOO
r-co

omnooo
ro >ccoco

• t •

Or——OOO
cm j?r-cc

• • •

r-cumcM.^-o
cM^-Nor-r>-co
• •••••

OUUOOC-)

UJ
OO

m<<lu0
OiUJ

II U. —I OOOOOO
ace—* •— cMm-3-m.o

x <2:.Qw
o<

54





1.100000 mooooo
•o

J-OOOOO
cr

rfOOOOO
o

<x>

woooo
o
t 00

.rtOOOOO
o
cu
•

m

ro

C\J

^-fOOOOO
OCT
• •

CO
UJ
C£
t—

«

(fMOOOO LL
00 o*
• »

. 00
UJ
-JM

mi^ioooo oo
COO 00
• • «—

•

2.

a.
0>r-OOOO o
I
s- 0>

• •

a:
UJ
CO
5l

occoooo 3
oooc* 2
• • •

a
UJ
h-

mcM^-ooo O
mr>-co UJ
• • • a.

X
in

fYl-Or-o^rv-U-
fOLor^- rococo

m

ro

<M

O0DOOOO
ro,—

rjQOOOO
otn

MiOOOOO
om

C^COOOCO
r-o>

• •

j-ocjooo
oor-

r<T'<l-0000

4JO
• • •

CSJ«—«—

ai^(\j>oojo

orot^-NT— cr>

000<-><J>0 j-^rJj j^r

UJ
oo

^r<<oo
CiUJ

II LL _J
oa:-"

• L0<—
o<

oooooo

UJ
oo
^^<<
u_

<
•a
o<

[/l

oooooo

55





00 • •

UJ002T
LUr---«

rti^s: CJ cjo^onooo o
o ^»» »— r— «— r—
UJOO • • •

QC •

r-m
o
•O -II
ro ll >-eojooo

LU o> r— r— r— o>
II >_J • • •

Km
LU'—OO
-JO00

u OOi-i
UJ z_jac 0>OiT)000
oc <UJ CO 1—I*»r— CO
—t >_i • • •

UL IK .

oooir
d:<o

00 <Q—<
<—

i

UJ (- coldcmooo
00 m- r^- Qr—i !" r-

o • • • •

X CC Q
<r <
tu •

oc <oor
LU :£r-o fwPOr-COO
CO i<£< o o»—r-O «o
2- LU • • • •

O LO
z ^ruj

r-CC

UJ II u. O.—OC0OO
_J LT> o. o in
i—

i

>-o • • • •
oo H-l—
oo •—

«

r-

1

OLU
s: OS

mcMXth-oo
LUr- -J- ooooo J-

LU > • • • • •

o£ d-
o IU
u_ 0000
UJ t—»1—

1

CO r> •=M^-0-Ou*).=t-
luq: • ro oooooo ro
2U2 • •••••

-1 1—1 H-

1

_J cc s:
r-< <
*: s o

ca • rn^n^fjf^t^
300LO CM oooooo CM

u. 00 UJ

o -J II

OSIUJ
> -J
1- 00 »*H r- CM CMCMCM CM
«—» LUO00 r— oooooo r—
-J -JoOoO • •!•••
t~* •—I t—

«

CO ooos:
< ooo
CO -<J- !—

o SEr— OO
cc mo; CJ oooooo o
Q. U_ i-t

o u.
ii

cc uj
LU<C£ LU LU
COLUhi OO oo
5-OCUL >v2— sz~
Z3<I «— <I <IoO c\i<t<;oo
H O cciu C£~UJ

Ih II LL _J oooooo II LL _J
-JU Ott« —CMrO-^iTX) OOi*-!
<Q£UJ X <z x <s:
H-<Z •Q*. •Q—
DOJM o< o<
l-OOk- zee 2Qi

co r-«—ooo
• • •

r-_rcoooo
r-r0-S
• • •

ltx—mooo
r-roj-
• • •

mcocNjooo

• • • I

.—mco^ooo
• • • •

OCNJJtfOOO
— (Njr-OrO
• • • •

COCOCMS-C\JO
Or- CM CM CNJ

•OJ-rOCNjOO
0«— CMCM'— «~

^O-OO'ONO
Or-— .— r-r-

CJUIC^O^CC
OOOOOO
• •••••

oouuoo

OOOOOO
p-cM^-a-ui^o

o

CO

in

ro

CNJ

LU
oo

O0<<00
0CLU

II LL _J

ac: 1-*

o<
kicc

.3- incooOO
cm j-lo

rjcsitnooo
cm .3- in

ocmmooo
cM*~>m

OOlOCM^-OO
r- iy-)J-tn
• « • •

r-roj-in

ror-oooo
r-CSj^J-U^
• • • •

r-K14JT>-0
r-CM.OJ- J-

cococc>-r-m
Or— c\jfn JTO
• •••••

IOCMO>-CMCT>
0«—CMCMrOCM

OOr— r— r— r—

ouoooo

oooooo
•~(Mf0.d-U->0

56





o ONJOUO
rOuOO o

o-y^ooo
OS- CM
I— JOT—
• • •

fOCMCNJ

NCO'-OOO
CSJJ-O

O
cuajfoooo

CM iT>CM
• • •

N")CM<M

CO
tntncoocjo
cM'^m

ou

CNiO^'-OOO
r— CO'—

• • •

rocMCM

u->

cm<—unmoo
cmj-uoo
• • • •

3
aj

a.

• • • •

00
UJ
_

1

ocmuocdoo
•— rn J- IT)

CO
00

LO

C^O^-ONOO

• • •

rocvjcsjcM

COOCT^UTOO

• • • •

."OCMOJCM

o.—o.—oo
U"icO«—N-

• • • •

nOPOCMCM

ro

CM

u.mr-oooo a
t— tNjr<0j3-ir>

a:
UJ
CO
X.

o-~<Mc\jc>Lr> 3
•— CM*") -3" -TOO z
• •••••

a
UJ
K-

s-mm.— cmt> o
0*-c\jr>0f>o.=r UJ
• •»••• CL

X
UJ

jy CCfOOOroO^
OO——CM CM

W)

CM

-3-it>c>cmcmo
romc^ico
OCMCCf^-O
• • • • •

rOrOCMCMCM

•~rv;cMOu") -3-

CMOr-jUlC^
r-j-r— CMWCO
• •••••

l^fOrOCMCMCM

— u~>rocor-N-
<~(OOOOC?
OjuirrjcM—

O

OC0ini_nt*-fO

• •••••

t-»<_>ooc~»o l_> jjjj^a

UJ
OO

J<<00
CXUJ

II U. -J

X <z
o<
2Ct

OOOOOO—CMfO^iOO

UJ

v. 2;

U_
OCX-
<:

a<
zee

00
UJ OOOOOO
-j — cMfoj-urx)

57





*n • •

UJ002:
LiJl— •—

<

cc^i: O
•—

UJOO
OCT #

1—m
»ll

CO ||

Ul 0>

II >_J
r->-i

LU«-»UO
-JOl/>

o OU>-«
LU «£-js:
CC <iUJ CO
—

i

:>_)
UL IK

QC'Q.U
I/) <-Q^
—

.

UJ r-
1/5 •—

1

r^-O
X CC O

< <
t_) •

CC <00X
UJ CCH-O
CC :£<
i. UJ
o iD
z -3-LJ

r-CC
•

UJ II u.
-J lD
>—

t

>a
to t-l—
I/} 1^-4

t—

1

OLU
£

-J>-H

UJr- J-
UJ >
cC J-
o LU
LL </>UO

UJ t—41—

(

co z>
ujq: • rO
zoz

-J •—« •—

<

_J ai 2:
1—

1

<
* s

CO •

Ot/>o CJ
u_ «/)UJf—

o -J II

OilUJ
> -J
H- </*, »r-«

•—

<

UJO(/J r->

-J _J 1/500
K-

1

1—4 r—

»

CC i^OZ
< 000
CC •—«-3"t—

o 5:*— uo
oc mac
a. U_ "-

u-

II

CC UJ
uj«3a: LU
COUJ>-i i^<S>

^.onu- ^z:-*
:o< •—<<(•)
z: ' IX UJ
Xr- II u. -1

JU Otxi-t
<a:uj X <2I
i—<s: • o»-»
OUL)»-< o<
r-l/5H- 2 a:

C")|
v-'—000

.—mm

NJWOOO
• • •

ID--U100O

^COCM>000
r-rij-i>o

inco*noo
•C\ir<5ro

OrjJOOO
r— (VJiVVO
• • • •

cncoc^f-cvjo
O- C\kM<\|

0«— tsjCMf— r—

jo-o-oin^i

OOOOOO
• •••••

OOOOOO

O

OOOOOO
r-C\|i>0-3-Ln-0

o

CO

tn

ro

CM

o

JiTIODOOO
C\J -3- in

cjcnjloooo
CM -3" in
• •

OOMNJOOO
CNJPOU".

CO'nc^OO
«— M", .3- IT)

MSOOOU
•—CMJ-tO

r-CJtv)^tJ-

CGCUCOf»-r— lO
Or-i\jr>o^ir)
• •••••

mosjo^-vMO^
o»— cMcjmcsi
• •••••

ro-o-—ino^uj
OO r"'" 1

— r—

uuoouu

CO

o

LO

.V)

C\i

oc\j.3-000
mmo

NCO-OOO
i\ij-o

UllOOOOOO
CM .3-

m

c\i«—rnrooo
csjj-mo
• • • •

o>r——000
— rounin

•owmiriuo

Ot— CNicvjO^un
r- CMrO-J- J-m

r-Lnmr—cMn
Or- CMroro.a-

^ajNicorner
O0<— •— CNJCvl

OOOOOO

UJ UJ
00 00
v.;z— 'v.i:—

CNW3.1/5 r*l<l<i/5
C£UJ a:uj

II U. _J OOOOOO II U. _J OOOOOOuaw •—c\ji>oj-ino OQjrt r— C\|K)J3-U-)>0

x <s: x <z:
• CJ— .Qw
a< o<
Z.CC zoc

58





mr-o^ooo aij-ffiooo

<\l<Mr-

OJJOOOO •OrOCMOOO
C\Jr-r>

rOCvJ-

00
O'-aOOO

CO

034-00OOO

«— roco

r*-)c\j.—

<n

or-or-oo
cvj^roo
• • • •

a
, UJ

(X
H-<

N-lOJOJ-OO a.
cvjj-Lno
• • • •

00
UJ
-J
»-H

a*r-»—ooo l/l

»— ioui^o 00
• • • •

o

m

-3-cor-Ttoo
•—C0.3-P-

• • • •

J- IS-—N-OO
roo<— oo
• • • •

r-r—oooo
•stconio
• • • •

ro

CM

Or-J^OO a
i— 1>0 j-lOO

a:
UJ
CD
s:

C\JinOO<,OCO 3
«~c\iro.3-inin z
• •••••

a
uu
t—

cor«-r~in»>oc> o
O'-cMroj-j- UJ

a
X
UJ.

JOinoo--
OOTvlCNjrO

m

CM

iTi^COJ-OO
C\Jr—NlsOZf

• • • » •

romcicvjcsi

r-unj-cof'Oro
tv-ii\jr— ror-in
•ocMcomm"")

rorocMcMCMCM

rOCMvO(^Os J'

r- -3-— ccr-o

roromcNCNicvi

cois-Lnroc\i'~
• •••••

o oooooo ajj-jjj

UJ

-3-<<xoo
o:uj

ii u- -i oooooocan f— c\jrn-a-irK3

o<
2<X

UJ

<<
a:

LL
oc:
<

•Qo<
zee

O0
UJ oooooo
_j «-c\iro^in>o

59





1/7 • •

UJl/)2
UJH-*-"

k^^: O
o r-»

muo
00^ .

•~o
o —
«o »ll
r<>„

UJ O*
II >—

1

r-l-'

UJc-tj/)

_JOoO
co OCJ*-«
UJ ^—liZ
CL <.UJ CO
—* >_J
u_ XI<

c/5 <o^
—

i

UJ t-
00 <-« p-

o
X a: a

<t <
a: <i/>l
LU Oil— <_>

CO :^<
i. UJ
_> in
^c J-UJ

r-o:
1—

t

UJ II u,
—I m
H-» >o
00 *-h-
OO 1—

1

t—

1

OUJ
z. os;

UJH- j-

UJ >
or ^f
o UJ
u. OOoO
UJ »—!—»

CO ID
ujc£ • m
ZU2

_l »—4 •—

•

-J a: s:
H-i <
X. s: o

CD
D(/,0 t\j

u_ OOUJr—
o -J II

> _l
1— OO •-i
—I UJOl/1 •—

_J -J 00 CO
•—

<

•-H •—

1

CO 0002:
< 000
CO Mj|- .

o 2:-- 00
cm n»>CC

0. U_ >—

1

a u.
II

an iu
UJ<a£ UJ
CLjlU —• 00
kia:u. VZ"
r>«a r— <l<00
z CtUJ
Ir- II U- _l

_JO Uct—
<a:uj X <z
i-<2: •o—
Ouji-i o<
t-</)r- Z.OC

(CN-OOO
TO'.n

Nacoooo
#—m.3"

U1«—LOOOO

f^OCOCsl-OOO
•—csijto

r-inajMoo
r-CNirO^l
• • • •

OCMJUUO
— c\i-nvi

COCOON-OJO
0»— CsJCMCvJ

O— c\]C\l—•—

Or-r-r-t—t-

OOOOOO
• •••••

OOOOOO

-J OOOOOO

0»

CO

•o

on

m

CM

OCNJJOOO
min<o

r-co—000

mi/icoooo
(Ni^rin

c\i—i/imoo

ON-«—0>00
•— rOorioO

«o<\jLnL/ioo
r— JX") J-Ln

rON-OC^OO
•— CNjr^Oj-U^)

O"—CNCMOU")—cmcojj on

Nini> )<— c^in
o>— cstroPOj*

^tajmcajmc^
OO"—— CNJCvJ

ouoooo

o

o>

CO

a">

m

CM

O

CMv>r<iOOO
m>ON-

OC^—OOO

ro^UCOOOO
mono

oc\i.n>—00

•ONOCOOO

cvjr-m^roo
c\j -=r no

coincoco^o
«— m-3-u~>«o

-j-cooor^-ivj— oj j-uo«n>o

ooocr-ocM
•— cMmm-s-in

OOOUUU

UJ UJ
<J)<J> 00sz~ v.2r~

t\J<<l;/> ro«a.«i.oo

o:uj C£UU
II u. _l OOOOOO II U- _l OOOOOO
oc:*-' »— v\irOJ"ino oa"-" «—cMin^tno

X <z x <s;
•Qw •Qw
o< o<
za: zo:

60





o
*or»-r>o
• • •

CM—

CF
JCONOOOJON

&
CWCMOOO
iTiO'O

• • *

CM—

—

eo
co 0UOU1

• • •

CMCM—

m

r^-ocM-ooo
Mor-N
• • • •

o
LU
oc
1—

<

rv)ir»COj-oo u_
romos
• • • •

t/>

LU
-J
»—

4

cuumoooo oo
CM J-ON- lo

>o

—

.

id

mo——oo

• • •

CMCM—

cucmn-iooo
O-COO
•—rocco
• • • •

'OCM— e—

N-r-—ooo
^nioo
CMmoco
• • • •

rocMcsi-

ro

CM

u_
row-oinoo o
(M^UION
• • • • •

a:
UJ
uJ
2.

CDJfv-NJS Z)— roj-ir>o«o z
• •••••
• a

LU
H

cNimomnnco o
—•CMrnj-inin LU

a.
X
LU

'OfOOf-fOCT'
O— cMCMf*">ro
• •••••

rO

CM

rOCOOrCO^O
r~-r^-r— — n-
ror^-cMOco

l*"iCMC\ii\|—

1^- CO C* -O r—O
LOomcM— o>

PO^CMCMCM—

OCMJ'IT'I*—
r^-—moor--—

POl>OC>]CMCvICM

0-3-OU~)<MU>
iv ) V) c\J iO-OO^
C0O-3-CNO0U
• •••••

rOfOfOrOiOcM

*_) <_>ocj<->oo J3JJJJ

LU

C£LU
II LL _J OOOOOO
uo:«-h —cM^oJ-m>o

o<

LU

LL .

UK'
<:

• Q«
o<

LU OOOOOO
'-(N^njino

61





co • •

aicoz
UJf-~
cx^s:
o r—
UJOO
oo •

mi/>
O
O ~llm ii

LU
II >-J
(— —•

UJ—'CO
-JOC0

Q ou—

•

LU z-usc
or. <LU CD
»-« >-J
U. IK

• Oc0i£

CO <o»-<
•—

1

UJ |—
CO — r-

a
X c* a

<i <
o •

cc <coi
LU C£l~0
CD *:<!
s: UJ
3 m
Z CNIUJ

CJQC

UJ II UL
_J en
>—

«

>o
00 h-H-
CO -*
.—

1

OUJ
s: OS

-J—

.

Qjr- ^
UJ >
a: J-

o UJ
u. coco
U-l t—•—

«

CO 3
ujor • roZU2

-J •—i —

«

-J a: 2:
«~ <
* 2:

;dooit> CM
U_ COUJ
o _l II

asruj
> -j
1- CO • •—

1

1—

«

UJO'-O «—
-J -J co co—

«

—1 h-

1

CO coos:
< COO
CO —>^tt-
o 21 r-CO
cc N10£
a U_ —

1

O u.

II

a: uj
LU<c£ UJ
CD UJ"-< 00
i-KlL \z«3< 1— <l<XcO
Z O C£UJ
II- II u. _J

_IU CKM
<c*:lu x <s:
h-<Sl •o«-
OUJ—

1

o<
r-COH- zee

<0-0«)OCJU
r-r»)m

UOJ-OOOO
1—mif>
• • •

"I'-NOOO
• • •

CMCO roO^OO
•— CM -3TO
• • • •

O^CA-OOO
•—CMr-Oro
• • • •

Cm— J-IVIOCJ

• • • •

Or- vMCMCM
• • • • •

i/wo-a-— coO— CM CMCM—
• •••••

csj'j-) crooner
000—00
• •••••

uooouu

o

-J 000000

en

CO

o

rO

<M

o

OO-tUOO
CM-3-«0

rOiO'-OOO
CSj-=rO

.—CMCOOOO
cm.* in

c^co-* J-oo
r-mino
• • • •

OzfOOOO
—ro-3-o
• • • •

j-oj-ooo
-fOJ-Ul

r- LO CO sCOO
r-CMrO-^LO
• • • • •

CTC^r-r-ONo—ro^cnen

O—CMrOPO.3-

rOh-CMr-ivnCT1

OO—— CMCM

000000

o

o

CO

o

m

m

CM

UJ UJ
00 00sz- NZ"

CM<X<C0 ro<x<tco
QjUJ 0£UJ

II u- -J 000000 II U- _l
Ooi— r-cMro^-i/)^ oo:m

X <£ x <s:
•O— • Q«-»
o< o<
zo: 20c

J-CLKMOOO
rocnr^-
• • •

•—tr.o^ooo

CO-—0000
CMLOO
• • •

lON-CMr-OO
cM^ror^-
• • • •

CM CMCO COOO
CMj-Ln>o
• • • •

CM^-cMf*)oo

• • • •

tor— Lnr-j-o
f-fOjjLO'O

c\Jini^-cor*-r>n

co>-r>-.r*-cnr»">
0«— CMfOJ-LO

•

.3 o^m— r^.3-.

OO— CMCMW)
• •••••

uuooou

000000
I— CMW) j?LOO

62





o '-•ocooqo '-JfMOOO

• • •

CN-—•—

0> (wors-
en

oomooo
CTOJ-
• • •

Csl CM-

CO
in o* * »o (Jo
• • • CO

ui^COOOO
C\j«00
o*— >.n

• • •

niiMf-

r-l/lC^OOO

• • • •

Q
UJ

0>f0;r>C0OO
cmcnj— cr«

r—rON-j*
• • • •

o so;npooo
CNjLnor-
• • • • o

oo
'JJ

!X)jONOO

cm -3-er:>c

• • • •

IT)

fOj-o^croo
cjj-m>o
• • • •

00
00

^•ro-cuoo
uricooo>

• • • •

ro<\icM»—

m

O^f^-CNjrOOO
U.
O

Qi
UJ
CO
SL

moro^c-ioo 3
•—rO^fLTKJO 71

o
UJ

no

h-0N in<v<"O
j-mccioco

rocsjCMCNjr—

J- CO 00000^3-
O^CMiOCNJO^l
in>—«oroocr»

rONV\K\i<M«—

<\J

0»—CMCM"— CO
•— CMrozririLn

o
UJ
a
x
IU

CNJ

rsnco^rcMOr^
cnjcocmwict en
r-.ro«_>r*-.3cNj

rOtv>roc\lc\ic\:

t/T— CULC!r— c»
0>~'— c\jr>Of«o

COCO ON" I CM^-
LDN-Ofv-OJO
cuo.3-c\jO(>
• •••••

fOr<~>onr>orCKM

oooooy o =r j-^tjtj^j

UJ
oo

-3-<<oO
e:uj

II u. _i
OC£—<

x <s:

o<
ZcC

oooooo
•—cNimj-ono

UJ
oo
<l<

u.
oa:
<

•Qo<

oo

oooooo
»—cgm.3-in»o

63





1/1 • •

LUOOi:
L-Jj——

<

CC^.2.
ouoo
ocr> •

mm
o
<J -11
rO ii

LU
II >-_J

v— •—

*

IU «—'(/)

-JUU)
u olj"-"
LU <£-i^.
cc O.LU
t—

<

>-J
u. IK

oco.^:
<X<XU

•S, <tOM
i-^ LU H

00 —

.

Q
X (X Q

< <
U •

d; <oO:r
LU QCH-U
OJ i£<
2- LU
^) LO
z CMJJ

CM IX

o

00

O0>J= OOO
CM-3">0

•-(MCOOOO
cm .3 in

0*00.3.3-00

0-3t>000—m-30
• • • •

o

CO

O

JCOOJOOO

—LOOOOO

CO—-oooo
CMLOO
• • •

LOf-CM-OO
• • • •

<Mi\JC0C0OO
CM-3LOO
• • • •

o

CO

o

—OOJOOOJON

COrOu~iOOO

U)0^WIOOO
rooor-

r-tno>ooo
rovn-or*-

NO^l^OO
cMLO-or-

LU

>a
lo

JOJ-OOO
•— ro^-to
• • • •

UT
crr-cM^oo

• • • •

LO
ro^CM^Oo
CM .3LOO

co f— f—

OO 1—

1

— OLU
z: OI

_J— —lococt-cco U">- LOC--3-0 C^N-rgrOoO
LUH- J* r-CM'^Oj-U

-
) .3 —•'Oj-LOO •3" — i^.m-ON

LU > • • • • • • • • •

(X J*
o LU
u. CO 00
LU »—ii—

•

CO 3 t>(jT-r-ON cMLor-ccr^-ro LT.OfOJfMCO
lucc: • ro 0»—m J-iDlO ro .—csm^-ino m i-fo^moo
zoz • ••••• • •••«• • •••••

-J -H H-

4

-J cc s:
>—

«

<
*<; i; o

co • OfOCM- Cr>|»«. coi^-r-r-u-ifo Of— CMCM—CO
;dcoo CM O— CM.-OfO.3- CM o— cMfO.=rcn CM r-CMm.3COLO

Lt_ OOUJ—
o _J II

CiLdJ
> _J
1— CO •>—

'

POf^-CMN-rOO 3CTLn— N-J- LO— CGlO— CO
t—

1

UJGfoO •—

•

OO—— CM CM r— OO-CMCM*") c-» O— f— ^i^fO
-J _JOOo0 • •••••
p— 1—• *—

•

co coos;
< LOO
CO >-i.3-H-

o 5.— 1/)

cc ma: o oooouu u OOOOOO o OUUOOU
Ou

O u.
II

0£ LU
lu-cq: LU LU UJ
COLU'—< oo oo oo
EflCU. ^.Z-* sz- \z*«3< — <<IlO CM<<1</) ro«3.<oo
z o CTLU Qi'JJ CSCLU

Xh II LL —1 oooooo II LU _l OOOOOO II U. -J OOOOOOJU Cocm rrg,Y)4uio acc—* —CMfO«3U"IO OQi'i — CM^O J-lOvQ
<c£;-U X <2u x <s: X <s
H-<2L- •a—

•

•Q— .Qw
OUJ>-" o< a< o<
KOO|— zee zee ZOi

64





o
• • •

o
• • •

Ov|f—r—

c*
40*0000

en

jmoooo

• • •

CJr-r-

CO
oincooou

CJ

J-CM-—OOO
LOCsiO
r-coc\i
• • •

(Mi— r-

N

o

m

S"4000
KIOMJU
• • • •

a
lU
en
»—

<

CvJOOf^-OO a.
romr~r-
• • • •

to
UJ
-J
•—4

CUOuPiJtOO IS)

•MiD-ON <S)

—. in

CMOror-OO
coc^oco
CTJO^J-O
• • • •

r»-oo"> j-oo
»— cor->—
o»—inc\j
• • • •

ro-\j<— <—

CTlDNOOO

• • • •

mcM— r—

rorococo .=rO
f\JJ-u-)ON-

m

CsJ

a:
UJ
CO
a.

ccinc^o^r-oj Z)
r-KlJJl-ON 2
• •••••
• o

UJ
H

ojinr-r-incM O
t— cnjiv)j-ino UJ

Qu

ro

eg

0* s h- CMCOO

foooo^n

UJ

rOC\lc\J»—^-

cor- -d-o^"—o
Op-O-ONIO

rOCNJCM^-r-r^-

ororo-oror-
rorocsjroo^O
«oojco^-oco

fOfOpjOJCM^-

-OfOr-COLlOJ
0»— cgcjfo J-
• •••••

to*— -ouJCOiT)
«— ct-^cocmn-
comroocoun
• •••••

rON-)rryOc\JC\l

OOCJOOO ST -3-J J-J J-

UJ

D£UJ
II U- -J
cc:'-'

x <s:

o<
2rc£

oooooo—cgrOj-u^O

UJ
oo«

vc
a.
occ
<:

• Q>
o<

UJ oooooo
•—CMPO -3-U">*0

65





oo • •

woo?:
LUK- 1-1

0^5: O >ce>j-uoo O "-oooooo o
o f-r (\J j-«o •— J--ON- • • r—
LUOO • • • • • •

(? •

roo
O <—
O ••It •

ro |i roi/if-ooo comioooo
UJ c* CM ;**0 o rviop- CP-

II >--J • • • • • •

>— )—

i

LUt-iuO
-JO00

o oo*-
LU Z-JX r-NCOOOO tncr-i^ooo
cc •CU.I CO CNJ J-lT) CO fOLOP- CO
1—

t

;>_i • • • • • •

u. IK
oooz
K<50

00 <o—
>-* UJ 1— crco^-^roo r-LOCTOOO

00 *-• r^ r-roioo p- mmor- r-
a • • • • • • • •

X
<x <

cc <00X
LU Ct^O •OJ-POOO r-otov^oo
cc i£< •o «— ro j-o o c\iLO«r- «o
s. UJ • • • • • • • •

o LO
z CMIU

LU II u_ JOJ-OOO ro j- u>oOo
-J in •— rOj-'O LO pjd-trio lO
1—4 >o • • • • • • • •

00 h-H
oo >—

•

t—

1

OLU
a: OS

<—LOCO o>coo or-cxirooo
UJI— a <— csjro J-iO -=r •—rouior- it

ID >
cc st
o UJ
u. OOOO
LU t—tt—t

00 13 cr^oi— •—or— LO On"! j- CM CO
LUC£ • ro O'-ro^tLOin ro «— ro j-iO-oo roZU2

—I 1—1 1—

<

-J a: s:
>—< <
XL s: o

CO • OJyoojr-c^r— O— rsjCM"— CO
X>oOO CM 0»— CMfOrOjtf CM r-CMroj-uOLO CM

LL O0LJ—
O _J II

os uj
> _J
1— oo • •—

<

ror-cMr-roc* m<— <X)\D'— CO

-J
ujooo
-J 00 00

"" OO—TJCM •"" 0»— <— C-jroro t—

«—

<

1—. 1—

1

CO
<

ooos;
00O

CO •-•J3-J—

o 2C<— 00
oi noa o oooooo O OOOOOO O
Q. u, •—

•

c u_
n

CC LU
LU<To£ LU LU LU
CQIJJi—

•

OO OO t^>0
z~a:u- v.;2«— ^z— N.Z-*
X>< •— «a<ioo CNKKIoO rr)<K.o0
z: a C£UJ aruj ct:uj

XI— II u. _J oooooo II U_ _J OOOOOO II u. -JJU ao:*- r-cvjroj-LDvO o«:»-« '—CNrOJ-iOvO Oo£i-<
<C£LU X <E x <s: X <£
t-<Z •Ow •a— •Qw
OLU>-« o< o< o<
h-oOH- .zct: zee Z.CC

"IMDOOO
tor-co

o^^ooo
JIN CO

o<—'—ooo
Jr-co

CMOoroOO
j->or-co
• • • •

r-r-iir-OO
roor~co
• • • •

CMlOOCUOO
ro^P-P—
• • • •

P-COroCMN-O
(M^ONN
• • • • •

»-0>, rOj3->— lO
CMrOLOOr-N-
• • t • • •

-3"CU<— <—OO
•—CMJ-LOO-O

r~-Lom'-cr'LO
O— CM"Oro.=f
• •••••

OOOOOO

OOOOOO
«— C\jrO -3"LOO

66





o "wvooo
-oooco

f—u>r-ooo
•— cnjou

c\j»—

u~>u,'CO
o CNjroO

Cvj'-

00 mr-co
cu

f)K)>0000

CM"—

—

m

oinmNOo
in r- coco
• • • •

a
UJ
cc
1—

1

incHNiooo li.

.3- r- coco
• • • •

l/j

LU
_l
*—4

04NrOOO </)

-3- -or- co 00

o

"-• in

o-or-moo
lO-Ci— CO

• • • •

C\J«~r-

O^NJ-O^OO
ro^O-cr-
P-COC\JO>

C\J— r-

oc\jr-coc_>o
.—r~a- ;r

• • • •

C\JC\J.— •—

CO

CM

u.
roOr-crroO
>->oinr— r«-co
• • • • •

oi
LU
CO
£

Of— (\JCNiC0»— 3
(NW-ONh-CO Z
• •••••

O
UJ
h-

comcoo^r-ro O—roj-m^or- UJ
a
X
UJ

OG>o>r-int\j
•— •— C\ir>ojm

ro

c\j

cnr~-c\ioc\io
ctvo-o-ocm
OrOO-rOr—

rOC\l«— e—f—

lnc\JOt.o^.•-o
C^int— COCOCO
OJ-Or— Ot-Of—

rOC\JO\|i—i~r-

rsrnoo'oco
•— cNjr-oroso
IDCjLOr- CUi/l

i*")roc\jc\i»— •—

rof^)rocMC\jc\j

<_> UOOOOO o J-J J- J" J3-J

UJ
OO

-3-<<;oo
OitiJ

II U. _J

x <s
•a—o<

2:0:

000000
•— CNJ OO JU0<O

UJ
00
<t*aoo

QCUJ
U- -J
OCX—

•

<s:
•a—o<
z cc

000000
•—cvjro^ino

67





(/) • •

uiooz:
UJ(——

<

dVS O—
UJ <-JO
OCT •

—en

-IIm 11

Ul O
11 >—

1

>—*—
UJi-»00
-JOOO

<_> OU—
UJ *£_is.
cc <1LU CO
*-* >_J
u_ XK

000 <£
CC<IU

00 < Q 1—

•

»—

1

UJ 1—
00 •—

'

r-
Q

X K Q
< <
a .

C£ <oOX
UJ CCh-^>
cc ii<
i. UJ
_> u-i

2: j-uj
—a:

LU 11 u.
_J cT>

1— >o
00 \— f-
00 1—

1

1—

1

OUJ
2:

—I—'
UJI— -4"

UJ >
cc J-

UJ
u. 00 00
UJ •—»—•

CQ Z>
ujq: ro
20Z

_J — 1
—

'

-J CC X.
-* <
Jxi 2:

CD •

ZDOOlO <NJ

U. 00 UJ

O -J II

OSIUJ
> _l

h- 00 •—*
1—4 UJO00 r-~

_l _J00O0
—

•

—i »—

1

CQ 0002:
< 00m
CO — 01-
O 2:000
o: r-o: O
Ol u_ —

O ti-

ll

CC UJ
Ui<lCC UJ
CQUJ>-» OO
2ia:u. V.Z—
Z><- 1— «a<n/)
z a:uj
XI- II U. _J

-10 Ooi>-«
<o:uj x <2:
1— <2T •Ow
OUJm o<
H-oOl- 2:0c

inocrcu>oo
O—ooo
• • • • •

loc^cor^-^oo00000

JCONO'OO
OOOOO
• • • • •

o<_>oooo

000000

000000

CM J- J-Ji-fOM000000

cNromrowvo000000

•— CMCSjCMCMfM000000
• •••••

000000

000000

O

CO

O

xt\

ro

CM

O

C^O—CCJ3-0
OCNJVICNJCM
» • % • •

oococrr-cMo
O— CM CM CM
• • • * •

r^-o-OLn-

o

O*— CMCM CM

O

0*

CO

ozronrooi*-
Or"CMCMC\J«-'

lO*0'—oco-o
0«^|CMcM——

t • •

J — to CO -O -T

• •••••

J-OtnoTj3-CNJ

M-lh— CM—OOO———

(MJfOCOCONOOOOOO

r-CJJt-*-*^OOOOOO
• •••••

OOOOOO

<o

lO

ro

CM

c\ju5r»- 1^-00
1— CM <*">.=» U">

t • • • •

cj^cj-—uno
OCNJK)^ J-

CO CO CO CO CM >oO— CMfV|.3-fO

O—CMWirom

o^rcMO^j-o
0»—(MrOiVjro

lo<—cotnoh-
0«—— CMfOCM

J-COJ-OJ-CMOO— CM CM CM

OJ-OOJN'OOO——

—

r— (yjU)N-{j>cr
OOOOOO
• ••••«

OOOOOO

-J OOOOOO

LU LU
OO 00NZ" v.2:—

CM<I<l00 ro<5«5.oo
arm OCUJ

II U- _l OOOOOO II U. _l
oaw —cmiVjj-ido UCC-*

X <2I x <2:
•a— •a—o< o<i

£.QC hoc

OOOOOO— cmno -3-m

68





• • • • •
c* o—mc\]
i/i<—cuo-o
• • • » •

ro^ocsjcNioj

O
OON-CTC>-00
•—(NI'V-IJ-./)

o «OC\IC0r*-*O
• • • • •

ro.v)c\jc\jc\i •

CD
O)

r^-oc^r- in

• • • * •

rorotMCNJcvj

oog^cNOin

a
jj

r— coco«— ror-
r-moc^ccco
• •••••

rrwrOcMCNiCNJ

0<~CM^JiO
>o

CO

•— CvJC-NJOsJO'-
m-OOCNjCMLri

• •••*•

^
CCOlTI -3"— CO
O— , Oj £T

• •••••
CO
CO
l-H UO f^-LnrO»—oo

• •••••

Or^Or-CTOCN
Or-C\JC\JV)J-

u.
o

LU

•—cozroooco
mcNKsJf'-t^-.n
COO-3'CM'— '—
• •••••
rorompomro

io
uriO-OrOC^in
0»—— c\K\jrO 2

a
LU

ro
r^r-Lnc\iroo

rorororomm

<\J

mf**"— O-— -O
OOr— •— <\JC\J

o
UU
a.
x
LU

CN

inr-csjau'— tr>

f—ocrcrcNJco
trcjommzr

oooo»— •—
r-c\jocoom
1^0403^--

• •••••

uuoooo <J 3 zr-=r J- J-J

UU
oo

j-<<ico
QT.LU

II U- _J
Ocr.t-i

X <s
•a—o<

oooooo
r-c\jm.=rcno

LU

<<3CO

LL -J

•a—o<
2 a:

oooooo

69





CO • •

ujcoz
LUI——

•

er^s: o
o ^—
moo
CO •

r—LO
o
•O -II
ro ii

UJ 0>
II >_J
1— H-t

LU'-'COJUW
Q 00>-»
LU ^:_J2C
cr. <LU CO
<—t ;>_J
u. IK

OCO-^
a:<;o

CO <Qh
<-4 UJ 1—

CO >— r-
Q

X c* a
a •

a: <cOX
UJ ai|—u
CO *:< -o
s; UJ
_o lO
*£ 3-uj

r-CC

UJ II u_
_l LO
1—

<

>o
CO 1— H-
CO t—

4

»-4 OUJ
s: DZ

LUH- ^
UJ >
a: J
a UJ
u_ CO CO
LU 1-4 •—(

CO 13
uja: • ro
zoz

-J >-• «-«

-J or z
1—

1

<
*:

co .

OcOO CM
u. UOLU-—
O _l II

os:uj
> _j
k- co ••-"

>—

<

UJC2cO r—
-J -jcoco
-H t—1 1—

1

.

CO woz
< com
CO •—iOH
a ilOCO
cc i^-o: o
CL u_ •-«

C u_

II

a: uj
lu<o: LU
CQUU^ UO
ya:n. v.ii'-
3< «— <!<!</>

^ O CCUJ
XI— II LL _J

-JO O^*-"
<ZC£<JJ x <z:
t-<z: • Qw.
OUJ— o<
i— COI~ ZCC

CTO'—cojo
OCM*")CMCM

o

C0K3ON-CMO
0—CMCMCM
• • • • •

p~sjocn»—

o

0>— CNJCMCM

OJCO-OONo—cm cmcm •—

cnCM«— OC0O
O— CM CM"— <—

J- 1— COCOO -3"

O"-—— r-

-* Old en j? cm
OOr-c-r-r-

ror-»— cm-—o
OOr-^r-r-

cM-a-cucocor-oooooo

oooooo

oooooo

o

CO

«o

>n

ro

CM

o

cMinr-r^oo
r— C\JN-)J-CO
• • • • •

• • • • •

0>O—"-"'O
OCMrO^TZf

CCCOCOCOCMO

r
s--0'_r>-3"corv^

O—CM^iroro

O—CMfO v)M
• ••••

inr-coir;or^-
Or-r-CMrOCM

J-tOJ-OJ-N
O0»— CMiAJCM

MOOJN-O
OO r~'-"f— r—

'-roi/iNc*v ov

oooooo

oooooo

o in o> cm cmcoo
«— cMJ"cnu">

o

CO

«o

m

ro

CM

mr-o^ooo
r— vMm j-lO
• • • • •

<MLn>o>oi>no
r-(\JN)J-lf|

ocM*ncMOLn
<—cMm .a-mui

OOOCOOCM
Oc-cMroj-Ln

CONO^nJTr— CO

oro—OOCM
Or-CMcNifOJ-

LnoorriOin
O— •— CMCMV^

00«— f— CNJCM

CMJ OCT'-tO
oooo»— »—

oooooo

oooooo
»-CMroj-un>o

UJ UJ
oo oo
>*2!'- ^i:~

CM<l<CO ro<<co
CCUJ aruj

II u. _J oooooo II U. -I ooooooDa« •—csmj-cno oct:'-« '-cMrO^cno
X <s x <s:

.o«- o—
o< a<
zee ZQi

70





r- j-r^p-c\io

• • • • •

r^voo-=rc\JO
P'-CM'OO -o

• • • • •

rr)C\IC\JC\|C\J

0>
c*

CXI—I'O-OJ

romCvlCMCN

CO
j-cu——coo

CO

^nniDP-ojo
r^-omi^-m

• • • • •

POrOCMCMCM

in

m

C\J

Q
UJ
q:
•—

i

«—CMrorOOO Ll_

r- CMl^OjJ-intTI

00
UU
_J
i—i

co^cr>coir)^" 'Si

o«— eg "O zt in OO
• ••••• t—

1

ai.

u.
r-oj-osioo o
O'-r-jroj-^J-

ec
UJ
CD
2£

-OCXJO^OCNJCO •=>

O-—•—ojrom z.

Q
UJ
t-

j-coxico^rc^ o
OOr-r-CMCNJ LU

Q.
X
Hi

OJJ l^-O^^O
OOC'-'~r-

o

*-i IS)

ro

CM

•ocvir-cvoro

ropoc\ic\ic\jc\i

LD— r^-COrOV)
r-o<— -a-r-ro

r<vo<N^c\ic\i

c\joo—•no
r-j-oco om
• •••«•

O J- J-^-vorsj
C0«— c\JCN '—

m

f- IT)CMO CON-
• • • • - •

rrwocMcMCs;

rOCOO"— CM/1
m (\J cr>o ro ST
CGO.-OCMOC*

rorOrO'^OrOCM

C0OCJU1J--O
ccjeoroo'-
ooi^-u")Jrorj

fOrororOro.^O

f'O"0Or-r-
^fr^coocj-o
crcor^-h-om

rOfOrOiviPOro

o (JOOOCJO J-JJ J- J- St

UJ
<_>o

CJTUJ

II U- _J
oo;h

X <2I

a<
zee

oooooo

UJ

\z-
<<(/>

CCUJ
U- _l

<s
o<
zct:

oooooo— Csjroj-in-O

71





<S) • •

LULOJ"
LUr-"
CrC^SI

r—
UJOO
CC7> •

r-O
O r-
•O «-||

fO l|

LU
II >-J
1— h-4

LU<~<l/3

JUi^
a oo^
uu ^-j2t.
DC «3.LU CO
—

<

>-J
UL IK

a:<o
V) <xo>-<
—

1

LU 1-
1/) t—

i

1*-

a
X a-, a

< <
C£ <oox
LU DCH- L_>

CD b<r:<r »o
2: LU
^) LO
z

—a:

LU no-
_J in
>—

«

vo
I/O H-r-
</) 1—1

—

<

OLU
2C OS

_Jt—

<

LUH j-

UJ >
OC" J"
O LU
LL </>00

UJ t-^ »—

*

CO 25
LUCJf • no
202:

-J 1—< <—i

_l a; 5;
•—

t

<J
^ 2:

CD •

3000 CNJ

u. UOLU-—
-1 II

OSLU
>- _J
r- </1 .*-.

t—

1

LUQf^O r—

•

-J -JC/JO0
1—

1

•—
• H-

CO i^OZ
< 00 in
CO mO^

SIOOO
CC r-a: O
a. LL. •—*

O LL
II

Oi LU
uj<a: LU
CQLU'-m U<S>
5TOiLL ^2—
o< •— <"3.^0
2! Q oclu
II- II U. -J

JO oaw
<GCLU x <r:c
h-<2: •o—
OUJ-* o<
I-O0I- za:

OCNJOOCNJCM
• • • • •

CfiCOO^f-OJO
0«— rMCMfM
• • • • •

r—o-oj^"—

o

O'- cmcm cm

Or-CMCMCM'-
• •••••

in<Mr-oeo-o
0»— CMCM— •—

J-r-COCOOj-
o— <——r-^-

j-o^LnLO^rCM
oo«—•—*-<—

roi— •—<\|r-0

csj j- co coco c-000000

r- CM JtJ} St J-OOOOOO

ouoooo

OOOOOO

CO

ro

CM

o

IDCfMfMCOO

iOI^OCT'OO

• • • • •

CMmosO' ,'»o
•— CSJ(V,J-LO

o Ococm— -00
CMfOLO-O'O

c^c^o^coocm
Or- CMM-S'LO

cuouij- co

• •••••

oro*— C^Ocm
O— CNJC\I'>0j3-

LfiOOroO^iD
Or-,— cm CM fQ••••••

OO——CM CM

rM-3'<;, >r— Ln
0000—'-

ooouuo

C>

CO

lO

ro

CM

O

COLOCO co .3-0
r-:m^rLriO

r^-CNJlDLflr-

o

*-ro.tfmo

t(">0>r— r- COIY")

r— c-i-rtnLno
• •••••

rouni^.|^^c>
1— OOr-Oj-LOLD

•— CslCM«— OLT,
•— CNJfO J" -^"LT)

ocor>-Lnmo
O— CsJ'^Ojd-^3-

O'-fMCM^OJ-
• •••••

j-o^inoor—
OO.— CMCMr-O

rju">cO'— ^f co
OOO'-—

—

OOOOOO

LU LU
i-)<3 00\Z- ^2:—

CM<I<IO0 fV)<<IOO
DiLU OCLJ

II U. _l OOOOOO 11 LL _J OOOOOOOK« r-cMfOJ-uno OK" — CMN">.3-U"IO
X <2C X <s

•Qw Q—

»

o< o<zd 2: a:

72





cN-a-mor-
• • • • • r<l-Or— C7>G0

• • • • •

MCSJCNJ—

—

o
o^

rOcOOf^iOO

r^^CMOOO

mCM<N !C\J—

«— cr><.\j<\jr-o

CO nmi;ioo
00

SJUTv-)00C^O
rOCOOCMO
-3- CD J**""0«
• f • • •

NKNJCsK^'—

o^ unco co J- co

a
UJ
oc
>—

t

•o»— -a- .a*— in u.
o «—ro-rcn-OO

JJ
_J
—

4

-3-is-caco<5'— i/>

tn r-cN^O^J-.n o CO
1—4

U_
n» CMOJCNlO^U^ O

-a-

• «••••
UJ
CD

ccr>--o-^-— I
s- 3

r-O Gr— CNJ-OJ-^J- 2:

Q
UJ
1—

•OCslCOLD— vO o
CM o«— •—cg^m UJ

a.

LO

r«0

CM
X
UJ

o o> -3" »c r- r-
Lnocnc\ioc>

rocMC\jc\ic\j«—

NO^in-OOO
o<— <^*— <— CO
i-Or-o^JCMO
• •••••

•T'O.-vJCNCMCM

LOOroOt— j-

OfNiCO'-Of^OCS)

f^rocsj^jcsiCNJ

j-ootnunov.'
OC0 J'OCOr—

• •••••
*">rOrOC\IC\JC\J

>CC\irOOJ<3>—
r^-CMLO^or^.o
f^-incNjOcoo

rOrorOnocNJCM

OfNlCOCOOO
3-f--rs-0-3-

co>o^rr<i«—

o

• •••••
r^ONIN^rvTV^CNj

rooOfir""-
OOrr-r-tM

^—--oca co J3-

c>jfOrslc\icj<.M
crcor-—otn j-

o uuooou o 4JJJJJ

UJ
OO

.=r<x<ioT
C£UJ

II U- _J
ca'—i

o<

oooooo
r-CNlfO^-UTXi

UJ
OO
<Kt/>

Ci'JJ

U. _J

<s:

o<

oooooo
•—CNJ^J-lOO

73





uo • •

ujooz:
UJr— 1-«

c<^z^ O
o c—
luoo
oc> •

.T)o->

o
•O oil
rO II

UJ C*
II >-_J

r— —

«

CLI— i/)

-JOoO •

a OU—
UJ ^-Jk:
cc •CLOU CO
1—1 >_J
LL XX<

OJOO^

00 <iOHM UJ h-
OO —

t

r*-

O
X CC Q

< <t
o •

on <ooX
in OCI-O
ca *:< «o
2- UJ
_j tH
x. CMLU

<—

<

UJ II LL
_i on
•—

i

>-o
oo |~|—
oo i—

i

»—

i

OUJ
2l OS

LUI- .3-

UJ >
a: J-
a UJ
LL 0O0O
UJ <—* *—
CD ZJ

IUqC • ro
zroz

_J >—i >—

i

_J CC £
>—t <
* s: o

CO •

X>oou"i CM
LL 00 UJ

o -J II .

•*—

>

osiuj
> _l
— oO ••-

<

>—

t

LUOoO 1—"

-J -JOOoO
—

t

-« •—

«

CO 0002:
< oo>n
CO M<0|-
o s:ooo
QC t^CC
a. U_ HI

O LL
II

ujcrct: UJ
COLLI— OO
IdaCL- S2-
3<t —<<00
z: a-u
ik II LL _i

JD oa:«~«
<C£lU x <s:
h-<2; .Q~
Oai'-i o<
r-00i- iZCC

K)0,CM'->00
O— fOrOCM

o CMI^-—CM—O
f— CM -3-LOO

o r~jTo>oi^-o

I"— r*« CT> 0>d1

O— tMCMCM
• • • •

OO^-f^-flO
O— CMCMCM

O— CM CMCM—

unc\)r-cMa>r>-
O— CMCMr-r-

j-ococTh-on
O—f—

—

rocou-iojro
OO—— r —

CM-Or-(M(Mr-
OOr-——_

(.MJ-00OCOCXJ
OOOOOO

OOOOOO
• •••••

ouuooo

OOOOOO— cM^oj-ori'O

CO

o

LO

ro

CM

— tncocrccjo— CNrO-d-on
• • • • •

oc\iu)«oLno— CMrOj-oD

C>0—CM— CO
ocMr'O^min

COr— C0C0^-.3•O— C\ir0.3-in

OlOJTOCMO
Or—CMfOJ lO
• •••••

iocmocoo.3-O—(.MCMrO-d-

.d-OoriCMCr'OOO— c\iOjro
• •••••

rf)Or-y-r*
OO—r- CM CM

— rO OC0— iOOOOO—

ooooou

o

CO

o

lO

ro

CM

UJ UJ

00 00
^.zr— •*.;£—

CM<<100 PO<l<loO
CC"UJ o:uj

II LL -J OOOOOO II LL _J
oa:— — CM ro.4100 OOC—

x <s: X <£
•Q<— •Qw
o< o<
*zcc 2CC

a")*—uor— jffO
r-fO-t'O-O

-3-CCCMrOCMO
— CM -3"LOO
• • • • •

CM U1COO-

* CO st— cmn") .a-uno

— cm j-un^ro
»—cMro^tuio

cr>a>oocuo

• •••••

r-Ou-i-a-cMC^
O—CMrO-3- j-

O—.— CMrO-a-

jTCO^no^in.—00—— cMro

cMzrr-OJ-N-
OOO—— t—

OOOOOO

J OOOOOO

74





u r-OLO-O^MO
o

•us>n-ooo
f— crro— u-)

• • • •

m<\jc\i— r—

o>
o^r*- cm1*000

• » • • • o* .3-CGrOOCO
• • • • •

rOCNcMCsJ-—

CO
r-.a-coc^r-o
r~ro^mo

00

jj-u~u\icpcuo

fOc\ic\;c\i«—

lo— j-u-irrjo^

«o

in

LU
02
>—

<

for— o«—om IX.

•— CMd-unu-io

i/>

LU
-J
»-<

•—mmin.d-'— 00
^-t\j"o j-ino LO

>—

»

o

m

O'—«— o<\Jin
COO^JO-OO
m.

—

gcmoo

OTflOOO
mi

—

p^-i_o*— ^o
OCMr-zTCMO

roroc\jc\i<MCM

^rcoi^-c^cor—
o^j^o-ocoo
Orocrorot—
• •••••

,-OrOC\J<MC\JC\|

O— CNI.-OJ-U")

ro

C\J

Of
LU
ca
>-

r- in*")—0*0 D
0-^r,'0j ZL
• • • t • •

Q
LU
h-

inoo^NiCMn u
O*— r—CVJCSjIT) LU

Q.
X
LU

CNJLOCOCJOO
OOO—«— CM

ro

<N

rooLOocsio

r- j f— ro vo <o
• •••••

tv.mror\jc\ic\i

rociOLOt—

o

COunroOCOO

fOro roroojc\j

ooN-inro*"" cj

rOfO^Oforv^ro

CMOOI^N
fOwOunm^rt'O
ocor-omj-

rorororo pO'>

o 000000 J-JJJJJ-

LU

CCLU
II U- _J

o<
zee

000000
•— c\iio-3-m>o

LU
OO
^rr^
<<IoO

CCUJ
LL -J
Da-1

<z
iQ-
o<
2:a:

000000
«— C\|rOj3-iTK3

75





00 • •

ujoo^
UJk— •—

•

<**:>: O
O ^~

UJOO
QO^ •

rOiTl

O
-© »ll
PO li

UJ o
II >--i

1——

•

LU»—»0<0
-JO00

Q 0<_>»—
UJ 2T—IS-'

cc <UJ 00
•—

1

>_l
u. XX<

OoO-iOKU
00 <ra>-
t—

t

UJ i—
oo —> r«-

o
X oi a

< <
a .

CC <:oox
UJ a:i-o
CO x<i *o
£ •jj

Z3 LO
i£ CVJIJJ

CMQC

ULI II LL
_l lf»

i—

i

>o
00 1— L-
oO —

i

•—I OUJ
s: U2

-J—

i

UJH- a
UJ >
cc" J*
o UJ
LL 00 oO
UJ >-* »—

4

CO 3
UJCC • PO
zuz

-J —1 •—

•

_l cc s:M <
x: 5! O

CO •

r>ooo CM
LL OOUJr-
a -J II

os:uj
> _j
i— 00 ••—

i

i—

i

ujo^ r—
_

i

—JOOOO
1—4 t—t t—

CO ooos:
< ooun
cc -•Ol—
o >;Ooo
cc r-cc o
a

O u-

II

a: uj
uj<cc IU
CjLU»-« DO
>:ccu. V.Z—
3<i r— <I <5oO
ii o KUI
ih II LL _J

JO DKh
<CC"UJ X <s
h-<s: •o—
OUJ>— o<
H-OOh- zo:

pjr-«— CM»—o

»-u-icoonojcj
•— cvjpo -J on

CJCMLf-)-OU)0
<— evjro^TLO CO

r- (V) JJ-UIO
• • • • •

J-CLHMrfKMO
f-CNJJ-LOO

o>

CO

G>0«— C\l»-O0
OCNjrO^rLOoo
• •••••

cor^-cocor-.jj
Of—CMNl-^TLO

OLOJ-(>OOvJO

• •••••

tnosfOco-oj"
O— c\jC\|N").=r

.=i-Cr>u~>c\|0>

OOr-c\jc\jr<)

00<— •— CvJCvJ

OOOOi-i-

uuouoo

•o

m

N)

c\J

cNjLncocrco-3-

r-^J-'-OJO
r— CvJfO-3-in.O

O^O^OOJCOO
o.— o j- j-lo

r— olcstnjc^

LOCNjOh-J-r-
0»—«— CNJiO-3-

J-CO^onu"|—

ouuouu

o

LO

ro

c\

o>r^-c\i^oo
«—fOLTiON-

•—raj mo

ldi— j-Ln*nc^
#—ro-3-m-oo

ror-O'— s 'J"»

»— cMjd-LDLn-o

r— roLOoD-d- ,~

• •••••

Or-CNJIV-Uo")

r-inror- o>o
Or-cviroroj-

LOO -OCNJCMT)

CvllTiCOfM-OO
OCC-r-r-(M

<~>t_>00<->0

oooooo

UJ LU
uo oo
•v,«>:-~ sz«

C\W<oO ro^a-^oo
CCLU CCUJ

II LL —1 oooooo II LL _J

oo:« •— ojti~>jru*)0 OOC'-'
X <iZ X -^ISI

Q** • uO*^
o< o<
22 CC zoc

-I oooooo

76





o
rsi-s-or-r^-
• • • • • tMuncT'tncM

rocM—— •—

0*
CO p<10)C04'0
C\J -3- loof-

ah Of^- CMCOO

moooro
• • • • •

rOCMCM<— •—

00
<— en j- tn-—o
CXirv-tTiOfv-
• • • • • 00

0>GJCOCUCMO

r<)(NjCMr~f

C0OO"- 00 ro

•O

lO

Q
tu
a;
i—

t

-©'"inOnO LU
«— f"0JinoN •

1/0

LU
-J
•—

i

.3^ croc* en 00
— CviroirttTi-o </}

• • • • •

o

1.0

oj-i-oo-co
lOCOOOJCMO

rO*MCM— •— r-

r-OCO-^rorxjOJ
(\)-~"lO>00

N-lrOOJCNjr-^—

^-C^CMC^•— r-

C* -/I r\j •— I

s- CT*

• •••••
rorocMCM— t—

a:
LU
ao
>;

cor—ommo ^
ro o«—cMm^u-i z

a
LU

OCMO^UICMO^ o
CM O'—r-MMK) UJ

a
X
LU

ro

CM

h-Qi^OCM^")
orcein cm cr>

rOh-O^O-d-LO

l^- j3 •— co in cm

POrnrOCMOJCJ

rrsrororOcMrM

>)<;o^rujcM
OO'-'-'-w

L.OCM<—r->~r-
f— r— O^uTic— LO
CTCOOlT) J- CM
• •••••

rororororom

oooooo jjjjj^

uo
-3-<<t/5

Q1LU
II LL _J

o<
ZcC

oooooo
•— (Mf-o^ru-io

UJ
OLD

<<
u. .

<:

o<

t/)

LU OOOOOO
«—CMrO^jLTtO

77





00 • •

UJoO^
LU|— »-
cc^r>; O c\;r»-—cji—O. r~OLD>C(MO O

#-«• •— CM J-lDO >— (NJ ^i/IOS r—
UJOO • • • • •

c^o •

roo
O »—
«o »l| -.

ro 11 r-inooc^ooo CTr-CNfOOO
OJ O «~ <\j<-o:xin & r-mm-ON- 0>

II >--J • • • • • • • • » t

\—+
LU i—iOO

JO^
o UO 1-1

UJ 2T -la- ocsimo'no r»- j- co 0>l*-O
en 's LU CO •—cMfn^nn CO TOjfrUTO CO
•-H >_l • • • • t • • • • •

U- IK
000 -£

00 <tQ»-4
•—

t

LU (_ OO--<Mr-00 ur,«— j-in^o^
00 •— r- OCMrozunLfi r- •— tv, .3-i.n-oo h-

CJ • «•»••
X cc

< <t

a •

c£ <00I
LU cc\- co I

s- co co I
s- -3* -nr-o*— a* in

CO i£<l O.— CMM-l-3-U"> •0 «— f\j4inino
s: LU
3 • LO
2: <NOJ

cvjcr
*—

<

LU II u. «OLDJTrOCMO •— f*">mu->.a-r—

—

1

in o«—co^^co un •"• CNjwn j- .no in
t—

•

>o • •••••
to t-t-
00 •—

1

•—

•

OUJ
2: OS

-I*-. inrjOCGOJ- CT> s C> C> N- J"
LUr— j» o»— c\iCJm.3 -3- Of— t\jrv-).^-Ln -3-

LU >
oc J*

a LU
LL OOOO
LU >—it—

i

cc 3 .3-c^tnr\|C^^o r^Lnro-- 0^0
luae" • m 00»— CNJCM'-O r«0 or— r-jmro -=r ro
ZUZ • •••••

_J -H —

*

-J c< 2:
•—1 <
S£ SI O

3C KlOf-O-N inoofJOMfi
Z/OOO f\) 00»- >— CsiCM C\J Or-l—cjCMro CM

u_ O0LU«—
O -J II

OZ LU
> _J
h- 00 • >— •—moco>— in e.mcooj'-oo
1—1 lUC?^ r— OCOO-T- r— ooo<— <— CJ r—
_J _IOOOO
»—

4

>—< 1—1

03 0005:
< 000
CD "Oh
O 2:000
cc f^-iX O UOOUUO OUOUOO O
a. U_ l-«

O UL

II

CC LU
UJ<C£" LU UJ LU
CDUJi—

1

OO OCJJ OO
2:c<u- *^zr— N.Z»-< "^2"~
ZD<L — <<loO CM<1<00 rn<«5oo
2: a CtlUJ OiLU cr: lu

ih II LL _J 000000 II U. _J 000000 11 u. _

1

JO Cicr*— »— cjro-^m-o aor>H — cjrn-3-u^o C_)CC>—
<ra:uj x <s: x <:2: x <s:
r-<-Z. 3— • Q«i« •O—
Olu— o< o< o<r
r-OOh- 2:0: ZQC ZLCC

f^-COrOCNj^o

-S-JTCT'CMnO
cj^mor-

•— oinmcvj-o
c-j-a-mor^-f*-

0*~0OOC0rv)
r—romooi^-

•o- j-Loroo*
r-V^LDO O

POOr-CGom
r— (MNTjTin-O

OOOCM^-J*

0»— C\J(Njr^,j3-

MN OOlD
OOr-»— CJCM

ouoooo

000000
«—<NJKU-L0>0

78





CO

•OO-3-c— .3-0
ro-o rococo

"nir»r~.fv-oo

w)ir>or-co
• • • • •

c>

CO

OfJ-OlMO

rOCVJr-c-c-

ion-cm-ocm©
Q> vtOOCVJ
O iy"i(v-f^)«~

MCMr- ,— ,—

CM'— LT)-3"C\10
cor-ooc\j

rrirvlr- r— r—

r-cof-oroco'—
cvj j-oh-r-co

o

in

O
'XI

q:
hH

.d-rococoino^ u.
rsisiiD^Ot^-t^

on

ULI

_J
»—

i

OCOCMCMOi-O • 00
•MfOir, ON-N- 00

o

*-« uo

rvlJ-r-OcOt-Ti
r— »— oj3- j-uo
(MOO<5fO<—

•O-OJtMOCO
fON-OJCCLOCN

-OCv!CM»— r-c—

cMr^-oj--— co
-OrO'D •*•— iO

• •••••
roojv-sjrvj—r—

ro

CM

h-rNjLDLD'nO^ o
i— ,,04tn-oo

CC
LU

^
0C^p,OO^»— 3
r-cNjro^ino Z

o
LU
t—

O^O^C-ICO o
Of— cMfo^-jt LU

Q.
X
LU

J- cr> j- 0^ J- cr>

OO »~r-(\J eg

fO

C\J

«Or—cr>0!^-0
LTlf—O^O^O
ro^cacM"— r—

omooco^rr-
Or— u")*—OCM
sOMio^^roo

rOrOCMOsiCsJCNJ

r-CMOC^vico

ciu-ioi-ncO'—
ccr->o j-c\j»—
• ••••

oooooo -TJ3 J--T-3-^

LU
OO

-3 1 <*3-00
CCIU

II U. _l

x <3:

o<
zu.

oooooo
•— csjm j- ui-o

LU
oo
<<o0

ccuj
u. _J

•o—
o<

oooooo
r—<MN0J3-LO>O

79





(•1 • •

UJ002:
UJ|—>-«
oc^s; O P'')>OUlinj-4'
CD 1— OOOOOO r—
ujoo • •••••
QO •

r-UI

-II
fO II mataim.* .3-

UJ 0» OOOOOO
II >_l • •••••

s— *~*

UJ »-</)

—IO00O OCJ*-«
liJ 2T-J2. ivitnj j-j-iv)

or. <UJ CC OOOOOO CO
>-H >_l • •••••
u_ IK

oooic"

IS) <t Qm
—> UJ h- cM^J-J- J-rorO

00 >—

<

N- OOOOOO I
s-

a
X

< <
•

cC <oox
UJ CC\—(_) CM ,d-'

,nr'0N~>rv-j

CQ i£< O OOOOOO
i. UJ • •••••
O m
<£ dUJ

r-CC
t—1

UJ II U_ CMmmrorncM
_J W) OOOOOO U">
t—

1

>o
oo 1— t— •

00
Ouj

s: OS
_Jt-l •—CMCM CMCM CM
UJH- Jt OOOOOO J-

UJ >
tt. J-
CJ UJ
u_ OOOO
UJ >—(1—

1

cc =3 1— CM CM CMCM <M
iua: • ro OOOOOO m
zoz

_J «—< 1—1

_l c* 5:
<r

^ S
CO •

ZDi/nn CM OOOOOO CM
u_ 00 UJ
o _i 11

O^iuj
>- _j
H 00 ••—

'

O «— <""«—f— r—

t—

1

LUGoO r— OOOOOO r-
_l _IOOt/) • •••••
>—

4

—< —

<

m

CQ oOOSZ
< 00O
CD »-i>0|—

Q s^ioo
C£ cm a: O OOOOOO O
o. U_r->-H

O U-
II

CC UJ
UJ<XC£ UJ UJ
couj<-< OO U<J)
: ;_c£u_ ^"— "N.^—
D< —•<<-/> CM<l<loO
^ O CrCUJ C£UJ
Ih 11 a. _j OOOOOO II U. _J

-JO cc« '-CMro.3-i.no Oct'-H
<c£uj x <s: X <S
i-<:e • 3*-" •Qw
OUJ—" o< o<
r-001— 2:a zee

mooocM^-m
0*-cm—••— •—

.=»•<— coco«o .a-O——<—'—

—

-3-OOvQinix)o——«—1—i—

^i-c0J3-m>ncM00———

|V>r^-VTV1CMr-OO——•—t—

OO— '-

CMmCFOOCO
OOOOOO

cMJ-N-r-r---o000000

<— "ijj-tnin -3-

OOOOOO

p~r~CMe\|<MCM
OOOOOO

000000

o

0>

CO

r^-in^cMN-<\j
o<—cMromm

•o j-c\iOinr-
O'—CMmmro
• •••••

mcMor-cMO
Or- CMCsirocsl

m"—coino-o
r*- o—r— cm cm cm

-3-aHn<.M-o j-
O OO—CMcMCM

m OQr- •— C\K\J

ro«or~moco
J- OOT— r— »—

ro

CM

OOOOOO
r-cxjrnj'ino

O

UJ
00

m<i<oo
C£UJ

11 UL _j
octr—

x <s:

o<
2Qi

CMiOOJCMUId"
OOO"— r-r-

—niocooo0000—

r—CMrO.s-U'iU".

OOOOOO
• •••••

OOOOOO

OOOOOO

80





crcjcur--3-r-
O

(>on-,mm-icmcm

o
CT

cQcor-Lninr-.

MTlOJr-OO

CO 0«— cxwro.a-
CO

r— U in*"; COP-

I

s-
»—0)0000
COLT.NT'.M'—O

O-— C\|C\I'V"> -3"

UJ
cc

(y-jro-ococuo
COsO-d-CVJ— r-

iV^roro^o^Oiv")

LD'— 00^)CNJCO

CO
•JJ

-J

o
UlCCONN^
coompocMcM

LO
j- Our, cmcoj
Of——CMOjrO

CO

r—

•

CO cor~u-ij-i>o.v)

ro

j-oON-icoroo
OOr~—CMCM

ro-OO j-ooro
OOr—r—»— CsJ

O

LU
CO

o
ro

-5- J-nO-3-—O
OOOuOu-if^-ro
CM^-ocn-4-.a-

r*)ro.-orororo

co or*-m ai «—
CMrOfOtnCOin

• •••••

CJ ©oo<—•—•—
o
LU
a.
x

CNJ

t
vaO'— n

'*)'—c\i

LOO^CNO"— Co
crcocor^-r^-o

mMK,,ro"oro

r— cM.vjLrtr»-cN

oooooo
• •••••

OJ-^COC^r-

c^ctcmxjcoco

o oooooo o ajj-^aj

LU

a-<i<co
(XUJ

II LL -J

X <2I
•a—
o<

oooooo
r— CJPO 4-LOO

LU

oo
si:
<<i

a:
u. .

DOT'
<:
.a.o<
2QC

CO
LU oooooo

r— CsjfO 4-LOO

81





oo • •

UJOO^
LLIh-"-*

.t^^s: o
o r—
UJOO
oo> •

»—in
oO »ll
rO ||

UJ C*
II >-J

(—•—I

UJ i—«00
-JOoO

a 00~*
UJ <£-iZ£
et •O.UJ CO
>-* ;>_)
LL IK
OO <Q~
*-* UJ |—

oo •—

i

h-
a

X rr: o
< <

CC <o0l
UJ ea-u
ca *:< •o
i. UJ
_> uo
-z.

r-CC
t~4

UJ II LL
_l Ifi

>—

i

>-o
oo r-l— .

00 «—

<

1—4 OUJ
SL OS

-J—
UJh- •3"

UJ >
a: J"
o UJ
IX. 00 i/"v

UJ »—- 1—

>

CD x>
ujo: • fO
zoz

-J HH —

1

_J <* SL
>—

«

<
* 2: o

CD •

.0000 C\J

LL OOLU«—
a _J II

6z uj
> _i
i— 00 **-*

_J
UJC?oo
-JOOOO

**"

1—

1

•—« *—1

cc oooz:
< 00O
CD -t-O^—
O s;u-i^
a: IMCC CJ

0. U.I— -<

O u.
II

C£ UJ
uj<c: UJ
CDUJ"—

'

oo
S.CKU- ^k:—
x»< f— <£<00
2 o C£UJ
IH II UL -JJO OCi-H

<C£UJ x <s:
i-<5: •3—

»

O'-U" a<
>— WOI— 2TCC

0«— CM'—•— •—

JO-O-OinrO
Or-r-r-r-r-

00»——— •—

oo«— »— r— •—

oo«—•— •— f—

<Mmoc>ocooooooo

oooooo
• •••••

oooooo

oooooo
• • t • • •

oooooo

o

o>

CO

o

in

ro

CSi

o

O*— CMrOr*-)^)

o.3-<\joor>—
o—•C'»J

rT>'T,

invNJor^cNjo>>

0»— C\JC\iPO<N

lD— CO'-OC^O
O- •"" CNKMCNJ

.3-o><-nc\i-o-=r
oo»— ojc\icg

rOCUr*">CT>iV)»—

OO—<— CN.'JNJ

OOr-'-r—

CsiuocotMiri j-

OOO— -— r-

r—iV) OOOO
oooo»— •—

r— CJ.V) j-lt;lO

OOOOOO
• •••••

OOOOOO

o

c*

CO

c^cocur- J"—
0<—rgro.3"U~>

cor-o^oj co
Or-C-IIVI J" J"
• •••••

r-uiro—OMD
0»— C\jrorr)j-

o^f— coi.nc\i

r*- o«— cvjcnji-o j-

U"tr—COmCMCO
«© o«—•—cviforo

j-ou-)csjcoj3-
un O—-i— cnjcmpo

-a-comcoroc1

-* OO-— i— CMCsJ

rooO-3-ccro
TO OOr-r-r-(\J

cm
o-i^tf^-o^o
OOO-r-r-

OOOOOO

oooooo

oooooo

UJ UJ
oo oosz« «v2:-»

CN<<loO rrxKoo
Q£UJ crruj

II U. _J oooooo II u_ _J
oa:»-« «— C\jr0.3-U">>0 <DC£<—

x <s: X <2*Qw •Qwa< o<
iScr: 2rc£

oooooo
r- C\|lv')-3, LnO

82





<_> 0»— CM»— 0-3"
cr^ir^-ocNN-

rofOc\ic\ic\|c\j

o>

j-coino^c* -o
c\jo»inc>i—in
r^-roof^-OLO

rorOrO(NC\jcg

CO
cyro-N-tfinnaN

• ••••• CO

i*i sro 0*0* ^a*

Lninj-o^'— j-

n-lo.3-c\jolo
0<— (Njroro^r

o
LU

po*- J-'Ocr.d-
cor.jroorM.u-
r-iocvjocoN-

KyororOcMCNj

o
OfO<- COLO'—
Or— r\jc\jro.3-

00
UJ

"O -3"OO—0s

•— co.v)Csjinm
CCLOfO— OCC

N-Jiv-J.viN-lC.JCNJ

un
LO»—LU^f— r*-

O— »— CNJ*")fO

00
00
-I 1/1

i<o OCT Klin '—

d-tnrsj^tcocf
COOJ-NOC^

m'OKVOrocNJ

PO

CM

u_
JO> tT»0 ,0'- a
00«—cmcnjK)

c£
LU
CJJ

at.

KlN-i—«ooin 3
oo«—»— C\i<\] 21

O
LU
h-

rgmcor— -3- a: O
OOG*—f—»— UJ

Cl
X
UJ

ro

cm

coi^-inmf\jr-
• •»•••

K'.r'iKiroKjKi

LOir.ro in co in
oraj-'— o>>—
ON-OiOcom

mrorommro

O'nr-incrro
rni/iinoN'-
c^cor-->oini.n

roKiromroro

— cmj-ocoo
OOOOOr-
• •••••

oo-or-o^o
"•ocMf-cMc-.^-
0000 con- r-
• ••*••

KiroroforoK)

uooooo o JJJ4JJ

LU
OO

-=r<;<:oo
DiUJ

11 u_ _j 000000
qcc>-> r- cjro.=rin<o

x <z:

o<

LU
OO

LL.

<
o<

OOOOOO
•— CM ro J-LOO

83





00 « •

LUOO^
UJ|— >->

cac^: o
o e'-

UJCJO
CO •

—o
O "~
O *ll
ro ii

UJ er
ii >—

i

I—*—
lUfll/)JUW *

CJ oa—
LU 2:_jz:
CC <i LU CO
•^ >_J
IX. XX<I

00 <o«— UJ 1—
00 i—

•

r-
o

X cc o
< <

CC <<-ox
UJ CSCi— 1_3

CC *T< o
s. UJ
x> in
*~ -3-UJ— a:

>—

i

LU II IX.

_J UT
k—

<

>o
00 H-l—
oO i—

i

i—i OUJ
Z OS

-J"-"

UJJ- =t
UJ >
DC J*
a UJ
u. 00 00
IXJ •—<l—

<

CO 3
UJC£ • ro
2:02:

-J 1—< •—

•

_J cc s:—

1

<
ic ^ o

CD •

x>ooo CM
IX. OOUJ'-

c _i "

C5IUJ
>• -J
H- 00 •!—
1-^ ujc^ 1—

•J _joooo
—

1

•-H •—

1

CO ooos:
< 00O
CO i—i-Ot—
a scnuo
cc cm a: O
a. u_>— —*

C u_
II

CC UJ
uj<iq: UJ
CCUJ—

'

Ul3
S- "iU. N,Z*"»
3< r-<l<00
z o oiuj
IK II U. _lJO aa:—

<CiLU x <s
>-<5: Om
auji-i o<
H-J-OH za:

uicMOcj^r-iJ^

J3"~COCOOJJ
o >-" >-" I—<— I—

0«- r-r-r- ,-

UOr-r-r-r-
• •••••

tv> h-roroc\j'—

I^OOi-r-OO
OOr—-.

CMinOOOCOoooooo

oooooo

oooooo

r~r-CMC\,CMCM
OOOOOO

OOOOOO

O

CC

-o

tr»

w>

CM

o

ococoN-.=r—
O-— CM^IJ-tO

cof^o^rcMco

l^-mr*)f o* un

o rO'—com<M
O— CMCMrO.^-

'_r>«— co u-; cm co
0»— •— CMN-..VJ

jjou^cmcoj-
0<-»-CVJC\|rO
• •••••

-s-cof-ncoroo
00>—r-CMCM

rooOzfCOro
OO.——«— rvj

OOO—»-r-

— r\jfO,nr-o
oooooo
• •••••

oooooo

o

o

cc

o

un

ro

CM

cMJTtriLncMco
•—CMro j- in in

r-CMrO<MCM/">
f— CM^J- J-LD

OOOOvOCM

0>C0[>—mmO^
0-— CMrO-j- J"

r-u'irr)r-cc-n
0«— CM fO 1^-3"

OVIONJ-U
O— v.Nir-jrO-3-

• •••••

O.—r— CSJCAl'^O

.2-coroccroco
00<— r-CMCM

rOunCTCMOO
OOO'-'- CM

'-rij-oco'-
OOOOO'-
• •••••

oooooo

oooooo

UJ 1X1uo ij>^
^z:-^ *v<£—

CM<<o0 ro<i<i.oo
OCLU CCUJ

It LL _l oooooo II LL _J

OC£«-« •— iVJCOJ-UTvO OCT'-'
x <s: x <:£
•a— •Q«-
o< o<
2.CC Z0£

oooooo
r-c\iN-).=t-in>o

84





o LPO C\| CNJO -3-

O-OLnr-r-oj
iS)f— |--JCM ,~

nOVICMCMCMCM

o
0>

•— cocmcocT'-o

OCMOOinfOCM

N~,r<-ic\|r\)CMCM

CO
i\imomi,, >co
•— c\irv-)^inin
• •••• co

mrOCMCMCMCM

r-CMOJi— C^cD

j-)

ro

CNJ

a
LU
a:
i—

i

oa^cor^- -^r— a.
Or—c\irOJLO

</>

lU
_J
*—

4

cuo^rcMCnin 00
o---r\jf>o;v->j (/I

k—

1

s:

a.
OrOOf^r-OC o
0«— CNJCNjrOro
• •••••

a:
LU
03
i.

LOO>Or-r^-CNi 3
O"— r— CSjCvi^O , 2T

Q
LU
H-

ror-«— iDO»ro a00-— r-r-CM LU
a.

o

»-4 LO

ro

CM

C* 0»— 0^ CT* -O
OCCXiOC^CxJ
SMOOlDj-
rOfOr-OCMcJCM

OC0-? cnoo

h--3-»— or- in

rororo CM CM CM

tnO;"Or- C^-O
CO -00^^)00 r—
r- in cmo co I

s-
• •••••

r*)rON-)iv-)CMCM

O-tOLOCMO
c-OiOCNjrO-OO*
CO O^J-C'OCO
• •••••

roro^imrocM

r.ji— .'"0(v,r-.cM

r-CMLnoin»—
cor-uo^rcMr-

f^OrorOrorOiV)

«— «— c>cor-»o
crcu<juij3-iv)

rofororororo

CMJ-OCOOfO
OOOO'— s.nojTC0CNjiD

c^ocor^-r—o

rorO'Orornro

ooouoo J4J^JJ

oo
•3" «3. <L t/i

C£UJ
II LL _l
oco-

X <5I

o<

oooooo

LUOOsz~

OOCm

o<
ZcrT

oooooo
•—CMfO j-LOO

85





I/) • •

UJC/>2f
UJI— •-H

cn^s: O J""—0«—CUO O NOOsTUlM
o r— O^CSJOsif— •— >" O-— cMfvi j-in r—
ujoo
00^ •

mui
o
«0 «nll

<v> i| j-OaC^NuT NulJJ^JC
aJ o> O •"" •"

" •— r— »-* c* Or- lAi
-*) -3-1/) O

II >_J
K-i-H

UJ—<i/}

_JO^)
c_> OU-«
UJ ^C_l-U i(?>ONOJ O^UM-— c^r-
cc <IUJ CO 00»-<—r-'- CO o»— cmi'Ooo -=r co—

«

>_J
IX. IK

Oc/)<c:
cc <iu

00 <Qm
-4 UJ h- ^OCOunOd-rO tTKMOCOOrO

CO •—

'

r- 00— •— •— •— r- Or— CNJCNjrO jj- p~
co • ••••• • •••••

X cc o
< <
o

a: <OOZ
UJ act—

o

mr~.ro .3- no cm J-Or-uO'-MCT'
cu i^< OC-1—r-i— Or-i—CNJi^JrO •0
i- UJ
-0 u-|

*£ CMUl
CSJCC

t—

<

LU II U, C\JO»— tMi—O ^rtru^«—tuj
_J u"» oor____ LO 00»— vvjOJ'O m
—

1

>o • •••••
l/> t—t—
IS) —•
—

<

OUJ
£

CMU":0000 roh-cMi"-'>r>CN

UJH- J ooor-00 J* 00<— r-(.\l<\| -=r

UJ >
a: J*
o UJ
u. UOOO
UJ »—ii—

<

cc 3 «— j-r-r-r-r*- CMLnO.OCCPO
UJCC • m 000000 00 OOOr— r-CM ^0
202 • •«•••

_l —< —

*

_J cc s:
•—

t

<
^ 2:

CO • .— oj-d-u-un-n "-^•"O^fK)
rjODiT) CM 000000 CM OOOOr-f- CM

U. </}LU

O _J II

05:uj
>- _j
I— 00 •"-* o»— cNirororo t— cNjf-'iLnr^c^
»—

i

uJOtiO r— 000000 ^— OOOOOO r—
_J _ll/)i/> • ••••• • •••••
—

<

»—• —

«

CO ^os;
< UOO
CO —«OH-
o i;inwo
cc CNJCu O 000000 O oooooo O
CL U_r-—

<

O U.
II

CC UJ
uj<a: UJ UJ UJ
COLLI— 00 00 OO
i_CCU_ ^.2:— S^^ \Z«
'-)<. »— <<a^) CM<<i.l/) N") <!<.(/)

z a CCUJ CCUJ CCUJ
IH II U- _J Oooooo II U- _J oooooo II U. _JJO CJ CC«— •—tNJMJ-LOO COCC—

<

r-i\jr<ojjin>o CCC-h
<CC"UJ x <s: x <s: x <s:
i~<2: •a— •o<— .0—
OLU— o< o< o<
t— OOH- ^a: ZCC zee

0<~C\mi(M0>
•— c\jf0^ru-tLT)

Cfovoua>o
o<— *>.tf JTtn

cor-r^-r^-mi^o

r-injrocMo
o*-cM*~i.3-.=r

Ol^lr- 0>l^-LT>
c-osicNroj-

enr— cuu-)rocr>
Or~^-<NJ!V,

.'r)

J-CN U-)'-f^--3-
00«— Csic\jfO

i-rir-—->oc\jr^
OO-— r-CNJCsJ

>-fV;j>OOaO
ooooo»—
• •••••

oooooo

oooooo
r— CNJm .3-mo

86





—• C\jm J-U-lvD
co^riY )tnnn>o

ocNjojjntMo
• ••••»

rOflCMiNJOJCM

0*
r-rOuTLO-*'-

cr

oooooo

rOrot^'CNJCMCM

CO
O'—^MfN— CO
r- oj 1*1-3-in id

• ••••• CO
CMCC CM rOC>CO

• •••••
mroP'ICNKN.CVI

O

0«— CMK;j-Ln

co-ou^cmo

Q
UJ
a
t—

•

U_

o cor- roar-
ers ir>cmin'——
>-j—coo~-
rnmrocMCMCM

OCMTll^.COfO

• •••••

in
f^- J- CM OP- -3

• •••••
00
I/

-

)

-3C\|COiVVnCO
OJO SfMr-i-
coo*o— c>r~
• •••••

rOrO'-OKiCMCM

N-,

CM

u.
m«— coir>«— co o
Of—r— ivirOlO

a:
UJ
CO
z:

-3-0^ CTlTii— Z3OOf- cvjro Z

a
UJ
r-

iVi-OO rococo a000«—— CM UJ
Q.

X
UJ

rO

CM

cocoorocM^
LOf^-Oh-COO
co«o^-(NJOo>

roprtrororocM

rOu">oir,cv.-n
u> Lr,a\r)cuc\i

• •••••
rocomrorOrO

!D3 00'0-0
C-jmcMr- 0>N
OCur-OJTrO

rororr.rororo

r-IOu">h-C7»C\J
OOOOOr-

-ror-coi/i-o
o-—incrroo
tnocor-r-o
• •••••

roroi^OrororO

ouoouu o JJJJJ3

UJ
OO

Q£UJ
II U. _J
Oc£—

x <s:

o<
2: a:

000000
•— c\jroj-cn«o

UJ
00
<KuO

o;uj
u. _J

o<
2Qi

OOOOOO
•— cMro-s-ino

87





OO • •

uui/52:
LUh—»—

t

a:^^. O i

—

oo>»jiJ)i.'> U 0>— (sil^H^IO C_>

o — O— <\m-2-u~> «— ^c\ir<)^j-j-lln r—
UJOO
ao>
vvn

O
•O »ll .,

"-I II hUlJ^No a> oooooo
llj o u'-c-jio^-tn 0> o-— *~)rf J m 0>

II >-_J
1— •—

'

>

UJ >-<o0
-JOoO

<_) OCJ~

'

•_J ^;_Ji vO rOiN'— C^f"- coi^-r-i^-!X)' ,<»

cc <ai_u O) C i— i." J."ir. i_ CO O"— CNJrv) J"uTI CO—

•

>-J • •••••
u_ IK

. Oo0i£

to <Cm
•—

•

UJ I— Lnc\ioco-om I
s-m -3-^0 CM 0^

OO >—

•

1^ 0'-'.nj^'v '-3" r- O'-c-j'^o^r^- I
s-

p • •••••
< cc a

< <
O •

a: <o0X
L.J 0£r-O ^onwhmo vQfOr-Ofw <-n

ea ii< >o O*— •— <\jrOi>0 • o o— cMC\l N~>-3• «o
^ UJ
_> ID

cnjcc

i—

i

i . II U_ ^j-on u-i»— 00 J" Ln•— courier*
_j . i OOi— CNOJ.Y> m O'— •— CNJI-0'"0 ..n
»—

4

>o • *•••• • ••«••
oo y-t-
1/3 *—

*

•—4 O'JJ
£

r'jh-csiN-mo •=fCTu'-)»— r-j-
UJh- -j* OOt—^-0\KM -a- OO—-C\K\|.>0 J-

UJ >
c Jf
r- UJ
u_ 00 00

1 I) 1

Z5 cMincrrncom mh-«— >oc-j»>-

ujq: • < OOQ-— r-C>' (0 oo'-r-cvje-j ro
ZOZ

,
»—t «—

t

_j o; s:
—

i

<
^ s o

i-4-OC^iOO <\iuncc— >.no^

D^O CSJ OOOOr— •— CM ooo«——•— CM
U- 00 L J>—
c _l II

> -J
1— 00 •—

<

•— cNir-'iUir-o •— C\i j-ocoo
»-H ujOoo r— oooooo r— ooooo*— r—
-J —10000 • •••••
t—

1

>—1 i
—

.

«

CD OOOS
<I 00O
CO wOh
D Z;ltioo
cc (mc: O oooooo o OOOOOO o
o_

O u-
II

CC UJ
uu<ct: UJ UJ UJ
COUJ.— oo OO oo
^rr.U. ^2:— •^zr--* •v.^:—
X><- •—<<O0 c\i<<;oo ro<a<ioo
z a or. uj C<UJ CC^-i

Xh- in _J oooooo II U. _) OOOOOO II u. _J
_JO OC£>—

i

t—CMro^ju-,0 CZcc*— «— (miv'i j-in>o oc^f-t
<C£UJ X <^ x <t£; x <z:
H-<i: .o~- • _;— •Ow
auj- a< o< o<
h-Oi— 'Z.CC <c~cc zcr:

t— C\JH~>.3 uInO
• •••••

Or-C\|CNJr-00
•~c\in<~. J- en en

crc>o>cois- j-

0«— cvjrv-,j-m

cooi-n j-rjo^
O»-c\if>0-3 J-

NJ(MONj
0«—Osliv,rn.d-
• •••••

U".r—COU^f— CO
Or—— cM.^Ora

OO-— r-CNjrn

fO-OUMviCOrM
OOOf-r-N

<— lOUlf^-O^CM
OOOOOr-'

oooooo

oooooo

88





'-IViJiil-O-O O
•—ooji-oi-i-if^-

inr-ocomo

• •••••
rOfOOvJlNir-f—

o>
C>

MOOJNCO
u-ii—r-roo-o

rOrOCSJCMt— r~

CO »— <\jro.3-m-0
en

Ommo 1*')!^

eOroc\|oooo
OCMCJ^J-OCO

nor<)C\jc\iO\J—

t—tsrv) •")»— co

Q
UJ
cc

CTCOrOO^OO-
r~»— j-

I
s- j- in

OrOCM/>CMO>

roroojiMCMf—

c^c^cor- j-

o»— o^'-d-m

00
UJ

o
rOOOmcCcsj
c\ioo--onr-i<n

«0 OrOi-IC\J'.-j

u">

coo inn »— co
Or— iv)^l? 4"

oo
00

m
OO^OOfO
r^-^-c\)c>oi>o
• •••••

rorON'iCMCNlCvJ

ok-,<— ccm<\;
0<— CVJCNiroJ-

O

a:

UG

ro.—OCCC0U~>
.— c.3- coer-
ce '-/"too co^">
• ••••

fOroiv-iprjcvjCM

on
moo< ;C5j- O

2

Q
UJ

[V,

O^crococjm
tncoc>cor--io
coso^rt^ouj

.v^roooropocv

C\j

«f)s^-i/iO'n
OOr-r-CMCNJ

o
OJ
a
x
UJ

CNJ CTN'Cifir'i'-

rorON").Yi:V)r>o

<\j.a ocor-

m

OOOO'-'— mo*oj.3-mun
crcocor^oLT!

r>ororooOfv")ro

uouoou -=r zr .q- .3- j-

j

UJ
uo

J<<00
C£LU

II U. -J
UC£-'

X <s
•Q—o<
2a:

oooooo
•— C\jr^iJ-mo

UJ
OO\^—
<x<ioo
auj

u. _j
OCC—

•

<5I
•O—
o<
2:0:

oooooo
f— rsjroj-mo

89





00 • •

UI002T
LUt— •-•

£?- ^JEO r—
tuou
QCr •

roo
O <-

»ll
ro 11

UJ c>
11 >-_)
K—

UJf—OO
-JUT)

o OU 1-"

OJ ii-ji;
CL <.UJ CO—

<

>_i
u_ xx<c

000*;
oc<o

00 <Oh
—I ui r-

t/) 1-1
r»-

X ec a
< <
a .

&L <OOX
OJ CCHU
CD *:<
2l UJ
_3 U~)

i£ CMLU
cm a:

—I
JJ 11 u_
-J lO
>—i >o
00 r~r-
00 1—

1

>—

«

OUJ
2: OS

—I—"
UJf— -3-

UJ >
cr ^

LU
LL 0000
LU >—it—

4

CO z>
UJOC • ro
zuz

-J M 1—

1

-J CH 2
•—1 <
X. 2 O

CD •

13OOO CM
u. OOLiJr—

_J"

J QSlii
> -J
H 00 •—

'

»-H LUC?*/
-

) r—
_J _IO0o0
t-H h-H 1—

t

CO was
< 000
CO •—'Or-

SlmoO
cc CM U. O
a.

O u-
11

ZC uu
UJ<0C UJ
C0UJ>-< OO
:_ a: u. ^2!-—
3<t »— <K0O
^ O DiUJ
XV- II U_ _J

-10 OOCm
<a:uj X <5I
h-<s: •O—
OHI« o<
H-oOl— 2 0i

SsJO OU l.'V)

r-l^-3- J3-CMCO— C\lrOj-LO
• •••••

O— cm ^010.3-

uOCMOQOoro
o— cmcm*")-^
• •••••

^3 Or^LT.CMO
Or— •— CMroro

J-0>li-)»-COJ-
OOr-iMCJir)

N~iN-CM|--rOC*OO—— CviCNJ

cmldo^ rococo
OOOf—»~CM

•—J-OO^l o
OOOOr-r-

TMfV,i/-||^-C7>

000000
• •••••

oocjooo

o

cr

CO

o

U">

ro

CM

000000

o

UJ
00

cm<t<oo
DTUJ

II U. _l

x <s:
•Ow
o<
za

•—rsim^ruoo

r— fOimf).*r—
•— <MrO.yi.no
• •••••

Or—CNKMr— CO
•— CMrO-3-U-)U"l

Of— CMm-3-LT>
• •••••

CO-OU-lj-OJc^
Of— CM^O.=r.-3-

^-J3-CMOr,•-.^•

0•—CMfO'^Oj

LDf—CCLOr— 00
Of— r— isji-O^

J-C^JCMTlr-
OO'-f-CMi'O

rOOOv^OCCCM
OOOr— f— CM

r— rOLOf-C-CM
0000c—

Oi_>OOU>0

o

O

CO

.r>

10

CM

CJ-^C0CL>OC\J

Of— Jju0"0<js
f— •'O-S'U^OO

JQr-r-O-O
•— cm-a-moo
• •••••

rOunf^-f^-OCM
t— CMro^rin<j

r—CMrOCM— CO
•— <Mroj-ur>LO
• ••••

O—cmto j-u*-.

• •••••

Of—CMiOrO j-

ocMcoinr— f-

O—r-CMlO'O

^rcoi',or-cMiN-
OOf—f—CMCM

OOOO——

000000

000000
•— CMfO-Sfi-fiO

UJ
00
N2«

PO<1<100
0£UJ

II u. _J 000000oan — CMro-tfu")

X <2Qw
o<
2:ac

90





• •••••
'—r—^r or oo cm

o
ococNPoom

• •••••
o-omop-in
inc^zf-ioo-a-
j-o .=roo.3-

rOC\JCM<\l*—r~

CD
ajuncoor-r*)

co

CNJiOOCT'.VTa)
i—CMr->ornO

IMrOOsiCM"— »"-

>Or— j-Ln^OCT*

UJ

cr-or-fooLO
•Ocmocmo—

.=r I

s-00com UL

UJ

-o <:cjco_d-.~ co

i-0,r)CNj(NJC\J'—

U")

csiroj- J- cm a*

<—> in

-0»—CM.-OO'—
coinr-for^-o
Oroo-orOr—
• •••••

fOiYyOCMlNlM

OC^ON-U~>c\j
LL
o

.-n

<VJ

C£
UJ
CO
s:

i^-mrNior-ro :d
o»-cs;mro^r z
• •••••

o
UJ
1-

mo o— i^-cj O
o«— •— c\jc\iro UJ
• ••••• c

X
UJ

oinco.—mcc
ooo—»-•-

m

CM

OOCM^inJ-
ji^-UJO'— X>
p-.s-<— co-oro

K;mrv"K\:c\|C\J

aj^-u-,cooco
OOOC-jOu-/
COJ">rOi— CQ-G

mrommcNicNj

NCJ>CC0Orvi
cof-mf^otMO

i-nmmmmro

.

,<- r~- n- r-o

uuuuoo JJJ4JJ

UJ
(JOS2-

-3-<<oo
DiUJ

II U. _l oooooo
CJK>-< «—CMM -3iT)>0

x <sz
• o**-*

o<
2C£

UJ
oo
<<.O0

CCUJ
LU _l

<s:

o<
2a:

oooooo

91





APPENDIX C

COMPUTATIONAL AID

This appendix, through the use of the computational flow sheets

on the following pages, is designed as an aid in the calculation of

results that may be desired, but that are not presented in Appendix B.

Needed exponential and sine function values will be found in Appendix D.

Some additional symbols are introduced for computational ease.

Their use in each case is self-evident, and none of the new symbols

is used outside of this appendix.
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COMPUTATIONAL FLOW DIAGRAM

A R N Tl T2 n V
c

¥
d 6

6irf

T - (Tl + (X - l)T2)/60 X a 1, 2, . . . , n

sin(67T) <6< 0.5

1 0.5 < 6 S 1.0

C
y

- (2)(R)(V
c
)(T

x
)(Q) x * 1, 2, . . . , n

-N(B. + C )/A
1 n

P(D) - 1.0 - e

Yes No

T ?

T V

.

n d

IsTV, < R or > R?
x d
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COMPUTATIONAL FLOW DIAGRAM (Con't)

If <R:

P
K
(X) -

=N(B. + C )/A"
1 x

1.0 - e

,B, + Cu v 1 x

T V.
x_ d

R

21

If >R:

P
K
(X)

»N(C + B.)/A"
x 1

1.0 - e

B, + C
x '

B, + C
1 x

1.0 - R/TV,,
x d

P
K(D

P
K
(n)

E(X) = n - ]T p»< 1 >

i-1 *
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APPENC1X

NEGATIVE EXPONENTIAL TABLE

-X -X
X.

-X

1 .000
.01 .990
.02 .9 c;

.03 .970

.04 .9<! 1

.05 .951

.06 .9^2

.07 .932

.08 .9:3

.09 .914

.10 .905

.11 .896

.12 .887

.13 .87 8

.14 . 8 c 9

.15 .871

.16 .852

.17 .844

.18 .855

.19 .8:7

.20 .819

.21 .811

.22 .803

.23 .79 5

.24 .7c 7

.25 .779

.26 .7 7
1

.27 .763

.28 .756

.29 .748

.30 .741

.31 .7:15

.32 .716

.33 .719

.34 .712

.35 .705

.36 .698

.37 .691

.38 .674

.39 .677

.40 .670

.41 .664

.42 .657

.43 . 6 5 1

.44 .644

.45 .6 58

.46 .671

.47 .625

.48 .619

.49 .6^3

. 5 . 607

.51 .600

. 5 2 .595

.5 7
; .589

.54 .583

.55 . 5^7

.5 6 .571

.57 . 566

. 5 8 . 5 6

.59 .554

.60 .54 9

.61 .543-

.62 . 5 2 n

.6 3 .533

.64 .527

.65 .572

.66 .517

.67 .512

.68 .5 07

.6 9 .502

.70 .497

.71 .497

.72 .487

.73 .482

.74 .477

.75 .472

.7 6 .468

.77 .463

.78 .458

.79 .454

. 8 .449

.81 .445

. 8 2 . 424

.83 .4:56

.84 .432

. 8 5 .U27

.86 .4 23

.87 .419

.88 .415

.8 9 .41 1

.90 .407

.91 .403

.92 .399

.9 3 .3 95

.94 .391

.9 5 .387

.96 . '.. 3

.97 .579

.98 .375

.99 .372

1.00 .368
1 .01 .3 64
1.02 .3 61
1 .03 .557
1.04 . 35.}

1.05 .350
1.0 6 .346
1 .07 . 343
1.08 .34
1.09 .336

1 .10 .353
1.11 .330
1.12 .326
1.15 .32 5
1 .14 .320

1.15 .317
1.16 .313
1.17 .310
1.18 .507
1.19 .304

1 . 2 C .301
1 . _ 1 .298
1 .22 .2 95
1.23 .292
1 .24 .2 89

1.25 .287
1.26 .284
1.27 .261
1.28 .278
1.29 .275

1.30 .273
1.51 .270
1.52 .267
1.33 .264
1.54 .262

1 .35 .259
1 .36 .257
1.37 .254
1.38 . .252
1 .39 .249

1.4C .24 7
1.41 .2UU
1.42 .242
1 .45 .2 39
1.44 .237

1.45 .2 55
1 .4/ . 2 j2
1.47 .250
1 .48 .228
1 .49 .22b
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NEGATIVE EXPONENTIAL TABLE (CC\T.)

-X -X

1.50 .223
1.51 .2 1

1 .52 .219
1 .53 .217
1 .54 .214

1 .55 .2 12
1 .56 .210
1 .57 .208
1 .58 .206
1 .59 .2, 4

1 .60 .2( 2
1 .61 .200
1.62 .198
1 .63 .196
1 .64 . 19k

1.65 .192
1.66 . 190
1.67 . 1 8 8
1 .68 .186
1.69 .185

1.70 .1:3
1 .71 .181
1.72 .179
1.73 .177
1 .74 .17 6

1 .75 .174
1 .76 .172
1 .77 . 170
1 .78 . U9
1.79 .167

1 .30 .165
1 .81 .164
1.32 .102
1.83 . 160
1 .84 .159

1.8 5 .157
1 .86 .156
1 .87 .154
1.83 .153
1.89 .151

1 .90 .ISO
1.91 .14 8
1.92 .147
1.93 .145
1 .94 . U4
1.95 .142
1 .96 .11-1
1 .97 .1 39
1.98 .138
1.99 .137

2.00 .13 5
2 . i .134

. 153

.131
2 .Ok . 130

2.0b . 129
2 . 6 . 127
2.07 .126
2.0 8 . 125
2.09 . 124

2 . 1 . 122
:. 1

1

.121
2.12 . 120
2.13 .119
2.1u .113

2.15 .116
2 . 1 6 .115
2.17 .114
o 1 rjCl Id .113
2.1 9 .112

.111
2.21 .110
2.2/ . 109
2.25 . 1

2.24 .106

2.2 5 . 1 5
2.2 6 .104
9 07
*i. * •_ j . 103
2 .28 .102
2.20 . 101

2.30 . 100
2.3 1 .099
2.32 .093
2 .5 7 .097
2.54 .096

2.35 .095
2.36 .094
2. 57 .095
) 2 O .09 3
2.59 .09 2

2.40 .09 1

2.4 1 .090
2.4 2 .089
2.4 3 .038
2.44 .08 7

2 .45 .086
2.46 .085
2.k7 .0 85
2.4 8 .03 4
2.49 .033

2.50 .0 32
2.51 .001
2.52 .030
2.53 .08
2.5^ .079

2.55 .078
2.56 .077
2.57 .077
2. 5 8 .0 7 6
2.59 .075

2.60 .074
2.61 .074
2.62 .0 73
2.6 3 .072
2.64 .071

2.65 .0 71
2.66 . )7C
2.67 . ;9
2.6° . 69
2.69 .068

2.70 .067
2.71 .0 67
2.72 .066
2.78 .065
2. 7L .06 5

2.75 .064
2.7$ .06 3
2.77 . 063
2.78 .062
2.79 . 06 1

2.8." .061
2.31 .0 60
2.82 .060
2.83 .059
2.3k .058

2.85 .058
2.86 .0 37
2.87 .0-57
2.88 • ,0-o6
2 . 8 9 . 0o6

2. 90 .055
2.91 .054
2.91 .0d4
2.93 .05^
2.94 .0 53

2.95 .052
2.96 .052
2.97 .0 8 1

2.98 .051
2.99 .0d0
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SIN(X) TA8Lr

X EXPRESSED IN RAUIAMS

SIN

.01 .010

.02 .0.0

.03 .o-o

.04 .0* o

.05 .c r o

.06 .060

.07 . 7

.03 .080

.09 .090

.10 .100

.11 .110

.12 . 1_0

.13 . 1 5

.14 .HO

.15 . . 1 J- 9

.16 .159

.17 .169

.18 .179

. 19 .189

.20 . 199

.21 .208

.22 .218

.25 . 2 Z 6

.24 .238

.25 .247

.26 .257

.27 .2c 7

.28 .276

.29 .2c6

.30 .2°6

.31 . 305

.32 .315

.33 .324

.34 .5-3

.35 .3U3

.36 .3'" 2

.37 .3c 2

. s> d .371

.39 .380

.40 .389

.4 1 .399

.42 ,4( P

.43 .417

.44 .426

.45 .4 :

5

.46 ,4UU

.47 .45 3

.48 .462

.49 .471

.50 .479

.51 .488

.52 .4 97

.53 .5 06

.54 .514

.55

.. 6

.57

.58

.5 9

.60

.61

.62

.6?

.64

.65

.67

.68

.69

.70

.71

.72

.73

.74

.7 5

.76

.77

.73

.79

.80

.8 1

.82

.8 3

.84

.86

.87

.88

. 8 9

.90

.91

.92

.93

.94

.95

.96
• .97
.98
.99

1 .00
1 .01
1 .0?
1 .03
1 .04

1 .0 5
1 .06
1 .07
1 .08
1 .09

97

S IN

5 "2
L 31
540
543
55 6

565
57^
58f
^89
597

605
6 1 3
62 1

629
c37

644
6 52
659
667
674

632
6 89
696
703
710

.7^4

.731

.738

.745

.75 1

.758

.76 4

.771

.777

.78*

.790

.796

.802

.808

.
8

' 5

.819

.3 25

. 8 1 1

.836

.841
-.84 7
.852
.8 57

8 6 7
872
877
8 82
387

SIM

1 . 1

1.11
1.12
1.13
1.14

.891

.8 96

.900

.904

.909

1.15
1.16
1.17
1.18
1.19

.915

.917

.921

.925

.928

1.20
1.21
1.22
1.25
1.24

.9 32

.936

.95 9

.9M ;-.

.94c

1 .25
1.26
1.2 7
1.23
1.29

.94 9

.952

.955

.9^8

.96 1

1.30
1 .31
1.32
1.33
1.34

,9c 4
.966
.969
.971
.97^

1 . 33
1 . 3 6
1.57
1 . 3 8
1.39

.9 76

.978

.980

.932

.984

1.40
1 .4 1

1.4?
1.4 3
1.44

.985

.987

.989

.990

.991

1.4 5
1.4c
1.47
1.4 8
1.49

.995

.994

.995

.996

.997

1 .50
1.51
1.52
1.52
1 .54

.997

.998

.999

.999

.999

1.55
1.5 6
1 .57

1 .000
1 .000
1 .000





APPENDIX E

COMPUTER PROGRAM

The computer program included in this appendix is designed to

make all P(D), P (X) , and E(X) calculations mentioned previously.

The exponential formulation is used.

The program is written in FORTRAN-63, and is divided into sub-

routines for the various calculations. If only P(D) results are

desired, Subroutines RILL and EXPNR can be removed, and vice versa.

Comment cards have been used for ease in tracking through the logic,

The program was checked out on a CDC- 1604.
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