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1.0 PROGRAM ABSTRACT

1.1 OBJECTIVE

The main objective of this program is to construct a flexible test
bed for the evaluation of the effectiveness of computer-based expert systems

in military training and planning.

1.2 APPROACH

The technical approach consists of simulating the characteristics of
expert systems in a game-like environment. Such characteristics include (1)
friendly and English-like (stylized) dialogue, (2) system explanations of
rationale about decision recommendations, (3) an ability to make relevant
suggestions and comments about situation assessments and about plans proposed

by the user, and (4) the use of high level strategic concepts and terminology.

The required software for such a program includes (1) a game environ-
ment simulator, (2) a simulated expert system for the game, and (3) an evalua-
tion program for recording execution histories and for summarization. The
game simulator will contain provisions for the experimenter to adjust critical
parameters so that a controlled environment can be maintained. The expert
system will monitor the progress of the game and can be interrogated as the
user sees fit. A facility will also be provided for evaluating the user's

performance under different modes of consultation with the expert system.

1.3 PROGRESS

To date, the following tasks have been completed:

(1) Design of the game scenario generator.

(2) Preliminary implementation of the game for test and evaluation
purposes.

(3) Completion of the optimality algorithm for the game.
(4) Technical report sections for optimality and game description.

(5) Preparation of a demonstration video tape showing a typical game
session.

(6) Implementation of the optimality procedure.

(7) Production of a complete set of decision maps for the game.

-1-



1.4 PLANS AND MILESTONES

8/81 - 3/82:

3/82 - 7/82:

8/82 - 7/83:

(second year)

(see above)

(1)
(2)

(1)

Complete detailed design of expert system.

Complete a preliminary implementation of the expert system.

Design and implement performance monitor, complete final
implementation of expert system, integrate expert system
and performance monitor with scenario generator and
optimization procedure, perform system tests and validation.



2.0 GAME ENVIRONMENT SIMULATOR

A preliminary version of the game environment simulator has been
implemented. The game is based on the classical problem in Statistical
Decision Theory of making a critical decision with available information
or waiting until more reliable information can be obtained. Delaying the
decision too long could result in lost opportunities. The following section
contains the rules of the game as they are'presented to the player by the
computer. A complete'demonstration of the game is available in a prepared

video tape which is a separate appendix to this report.

2.1 MILITARY BREAKTHROUGH

You are trapped behind enemy lines and ybur objective is to break
through the enemy forces and reach the ocean beyond. ‘Each of the four enemy
lines has seven encampments which may be attacked or skipped depending on pre-
vgi]ing conditions or available information. After a successful attack, you
BREAKTHROUGH to face the next enemy line. However, an unsuccessful attack

moves you to the next encampment to the right.

At the start of the game you will be given military forces made up
L ]
of three components: Artillery (A), Infantry (1), and Tanks (T). Each enemy

encampment has similar forces but the exact strength is not known.

The strength of each component of your forces is measured by one of
four possible levels: high (Hl), medium (MED), low (LOW), or depleated (NIL).
The enemy commander always configures his forces into one of only four possible
combinations: (1) HI-HI-HI, (2) MED-MED-MED, (3) LOW-LOW-LOW, or (4) NIL-LOW-NIL.
These strengths refer to the three components Artillery, Infantry, and Tanks

(A-1-T) in that order. "’



Your forces begin at HI-HI-HI. The enemy tries hard to conceal its
real strength using camouflage and decoying techniques. When confronted with
a new enemy encampment, a preliminary assessment of its strength will be avail-

able and displayed in the corresponding box. The initial assessment, however,

- may be unreliable.

Reconnaissance may be used to improve your information about the true
enemy strength. By sending in 'shallow'" reconnaissance, the displayed assess-

ment will be improved, but will still not be entirely accurate. ®

By sending in ''deep' reconnaissance, a true picture of the enemy strength
may be obtained. However, the deeper the reconnaissance, the more chance you
have of being detected by the enemy. |If you are detected, you have lost the

element of surprise and the battle is more difficult to win.

If you wish to avoid being detected altogether, you may attack without
reconnaissance. Alternatively, if you think your chances of success are small,
you may skip the encampment confronting you and move to the next one on the

right. ¢

Once you reach the encampment on the extreme right (the 7th), you MUST
attack. |If such an attack fails, the game ends with defeat since you lost the

chance of reaching the ocean.

"After each battle your forces may be reduced in strength. There is no

possibility of additional strength or replacements.

Occasionally, the weather will be poor. If it is raining, a battle is
more difficult to win, the information is less reliable, and the probability of

being detected is smaller.®



2.2 THE STATE TRANSITION MATRIX

The following Table 1 shows the state transitions that occur in the
game as well as the probébilities of win in various game configurations.
The friendly forces can assume one of only 12 combinations (states) ranging
from HI-HI-HI to NIL-NIL-NIL. The enemy forces can assume one of only 4
possible states. For each match of friendly and enemy state, a particular
probability of winning the battle (if it occurs) has been assigned along with
the new state for the friendly forces. The enemy state is chosen at random
at every confrontation. The probability of win and the new state are indepen-
dent of each other. The forces will undergo state transition regardless of

the outcome of the battle,

For example, if the friendly forces are currently at state number 3
(MED-HI-HI) and the enemy state is number 2 (MED-MED-MED), if a battle occurs,
there is a .7 chance of the player winning and he will be left with forces
of MED-HI-MED (state number 5) whether he wins or not. State number 12
(NIL-NIL-NIL) ends the game in defeat for the player since his forces are
depleated.

Figure 1 shows the state transitions in the form of a network flow
diagram. The arc labels refer to enemy states. Omitted arcs lead directly

back to the same node.
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3.0 OPTIMIZATION PROCEDURE

In order to evaluate the performance of the player and to permit the
expert system to generate relevant comments and recommendations about the game,
an optimization procedure will exist which will have the capability to cal-
culate the best game strategy at any point. The following section describes

the optimality algorithm excluding the weather factor.

3.1 OPTIMIZATION

The optimal decision at each decision junction as well as the utility
associated with any given situation can be computed recursively using the
expected utility maximization principle. Let the enemy encampments be arranged
in a rectangular array as described in Figure 2. The game always starts with

the i i encam .
m’ I ampment

From any given (i,j) cell the game scenario may proceed to only two
other cells: 1) Cell (i, j-1), if an attack is avoided or failed (and j > 1),
or 2) Cell (i-1, jm) in case an attack is successful. As a result,
the utilities and decisions connected with confronting the (i,j) cell can be
computed from the utilities of entering (i-1, jm) and (i, j-1). This facili-
tates a row-by-row recursive procedure of calculating the optimal policy in the
following order: (1,1) (l,2)——-—(i,jm); (2,1) (2,2)—--—(2,jm); (3,1) (3,2)----.

This role-back computation is space-efficient due to the fact that at
any (i,j) stage of the computation only two utility vectors need be saved in
memory: that characterizing the entry to the (i-1, jm) stage and the one
associated with the entry to the (i, j-1) stage. The details of this optimi-
zation procedure can be obtained from the.FIOW'chart of Figure 3 and the

influence-diagram of Figure 4.

Let Ui J.(F) stand for the utility of entering stage (i,j) with force F.

’

The utility of launching an attack at the (i,j) stage knowing the variable

F, z and D, is given by:



Figure 2.

Enemy Encampment Array.
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Figure 3. Flow-diagram for data and decisions in the (i,j) stage. The
triplet (F,i,j) denotes the state of entering the (i,j) stage

with force F.

Random Variables

Fb - Own force on entry

Fa - Own force after an attack

S Initial report regarding enemy strength

Xy ~ Report obtained by'shallow reconnaissance

x3 - Report obtained by deep reconnaissance

D, - Being detected during shallow reconnaisance -
02 - Being detected during deep reconnaissance
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Figure 4. Influence-diagram for variables affecting the events and observations

La)

Lb)

lic)

in each stage.

The residual (after the attack) force F_ is a deterministic function of
the initial force (F), the enemy force “(z) and whether the reconnaissance
force has been detected - (D).

The probébility of an attack resulting in successful penetration (PS) is
a deterministic function of F, z and D.

The reported levels of the enemy strength before reconnaissance (x]),
after shallow reconnaissance (x,) and after deep reconnaissance (x3) are
related to the true.level (z) by successive stages of noise

corruption characterized by the conditional probability matrices P(X-IX-_])
Deep reconnaissance results in a noise-free report x3=2: m(z) is o
the prior probability of z.
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U(attack i,j | F,z,D) = P_(F,z,D) U, , .
s |—I,Jm

[Fa(F,z,D)]+[l—PS(F,z,D)]Ui,j_]

[F_(F,z,D)] | (1)

Likewise, if the level of enemy force (z) is not accurately known, then based

on a report x we have:
U(attack i,j | F,x,D) = Ezlx [U(attack i,j | F,z,D)] (2)
where Ez|x [f(z)] stands for the conditional expectation of f(z) given x

E [f(z)] = = f(2) p(z]x). ' (3)
t

z|x

The utility of 'sending a reconnaissance mission given only the initial

report X1s is given by:

U(shallow reconnaissance i,ilx],F) = E max U(attack i,j|F,x2);

[
xz,D]|x]

TRNGY | (1)

with a similar expression (x3 replacing xz) for deep reconnaissance.

By comparing the magnitudes of the four terms:

e U(attack i,j|F,x‘)
e U(shallow reconnaissance i,j]F,x])
e U(deep reconnaissance i, j]F,x])

Ui,j—l(F) (5)
one can find the optimal choice among the four options available upon entering
stage (i,j) with force F and upon obtaining an initial report Xy The maximum
of these four terms gives U(entering i,j]F,xl) which, upon averaging, yields

the entry utility Ui J.(F):
b

..]2..



U, (F) = Ex] [U(entering i,}]F,x,)] (6)

Equations (1) - (6) complete the calculation of the vector u. J.(I—') in terms

’

of the two vectors U, _, ; (F) and u, j—](F)' The dimensionality of these

’
vectors is equal to the number of levels that the variable F may assume. In
our case, F may take 12 possible combinations of infantry, artillery and

armour forces and so, the dimensionality of the entry-utility vector is 12.

The optimal decision polity should convey the following intuitive rule
- of behavior: When j is small and a low enemy force is reported (via x]), it
does not pay to verify the accuracy of this report by sending a reconnaisance
and risking detection. Reconnaissance would pay off only when j is large,
since upon detection the player can still avoid confrontation and seek another
encampment with low enemy force. The parameters defining the functions
Fa(F,z,D), PS(F,z,D), P(x2|z) and P(x3|x2) should be chosen in such a way as
to make the expected score highly sensitive to the violations of such common

sense rules.

_]3_



4.0 OPTIMIZATION ALGORITHM

Section 3.0 presented the optimization procedure in formal
mathematical notation. This section describes the same procedure as

a step-by-step computable algorithm.
4.1 OVERVIEW

Figure 2 shows the 28 possible positions (encampments)

- that could confront the player during a single game. They are arranged

in 4 rows (enemy lines) and 7 columns. The start is at the Tower left
corner but since the computation occurs in reverse order, the encampments
are numbered starting at the upper right corner. The optimality

computation for each encampment depends on a number of pre-defined

utility and probability matrices as well as on two state vectors that

are passed from one encampment to the next. The U vector is, initially,

the utility of each friendly force from 9 for HHH to 1 for NNN. (See

Table 1). Thus, U(F)=(9,8,8,7,7,6,6,5,5,4,2,1). The V vector is passed

from each encampment to the next one on the left. It is initialized

at -1 for each friendly force since a lToss of a battle at the end of

any enemy line results in a 1oss.of the game. Thus, every encampment
receives two vectors: (1) the U from the enemy line above and (2) the V from
the encampment to the immediate right. When the optimality calculations are
completed for one enemy line, a new U equal to the V of the left-most unit
in the completed line, is passed to the next enemy line.

Figure 5 is a reproduction of Figure 3 but shows information
flowing in the opposite direction. Each stage has been labelled for reference.
Branch A is the player option to attack without reconnaissance. Branch B
assumes that shallow reconnaissance has been chosen and branch C refers

to deep reconnaissance. At each stage, a utility matrix is calculated

-14-
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which reflects the information known at that time. It is then passed

to the next stage. The first matrix is the utility of attacking knowing

the true enemy strength Z. This matrix is the same for stages 1A, 1B,

and 1C. It depends upon the passed vectors U and V and on the transition
matrix Fa (See Table 1). Stage 2A represents the utility of attacking
knowing only report X1, the initial enemy strength report after having

been passed through two noise filters. Stage 2B is the utility of attacking

knowing report X,, a single-filter enemy strength report given after

2
shallow reconnaissance is chosen. Stage 2C is the same matrix as stage 1C
since the true enemy strength is known after deep reconnaissance is

chosen.

Stages 3B and 3C represent the maximum utility for either
attacking or continuing to the next encampment (for shallow or deep
respectively). 4B and 4C average over the situations 6f being detected
or not detected after reconnaissance is selected. Stage 5B is the
utility of taking shallow reconnaissance knowing report X2 and 5C is
the utility of taking deep reconnaissance knowing report X3 (equivalent
to Z). At stage 6, branches B and C are combined to form the utility
for selecting shallow or deep reconnaissance and this, in turn, is
combined with branch A to form, at stage 7, a matrix which incorporates
the utility for attacking without reconnaissance. Matrix 8 then incor-
porates the utilities for continuing to the next encampment immediately.
Finally, matrix 8 combined with the possible initial reports X1 produce
the new vector V to be transmitted to the next encampment on the left.

These calculations must be performed for each of the 28
encampments.vThey all require various probability matrices which are
computed in advance. The final results are 5 decision maps corresponding
to the 5 decision boxes in Figure 5 for each of the 28 encampments.
These maps provide the optimal decisions for all possible situations
encountered in any game. The decision maps are presented in Section 6.0
and the program code listing is in the Appendix.

..]6..



4.2 INITIAL INFORMATION

Before the major utility matrices can be calculated, a
number of probability matrices, some uti]ify vectors, and the transition
matrix must be defined. The initial utility of‘friendly forces U and
the transmitted utility vector V were defined in the last section, The
transition matrix Fa is in Table 1 and shows the reduction in forces
after a battle regardless of win or loss. The probability of detection
under shallow reconnaissance PDS is .4 and the probability of detection
under deep reconnaissance PDD is .8 for the current game. The probability
of win PW is also shown in Table 1 for every combination of friénd]y
forces F and for every combination of enemy forces Z. The probability
of win when detected is PWD(Z,F)=PW(Z,F)-.2 with a lower bound of 0,
The prior probability of enemy forces P(Z) is P(HHH)=2/7, P(MMM)=2/7,
P(LLL)=2/7, and P(NLN)=1/7.

4.3 PROBABILITY MATRICES

From the information above, there are 3 initial required
probability matrices: (1) PW(Z,F), a 4x12 matrix for the probability of
win without detection,(2) PWD(Z,F), a 4x12 matrix for the probability
of win when detected, and (3) P(Z), a vector of 4 values for the

probability of enemy forces.

4.3.1 Probability of Report X, given Z

P(X2/Z) is the probability of seeing report X, given the true
enemy force Z. Report X2 is displayed after selecting 'shallow reconnaissance
and, thus, results from passing Z through one distortion filter. Each
component of Xz(artillery, infantry, and tanks) could be at a level of
high (H), medium (M), low (L), or nil (N) making 64 possible combinations
in all. However, only 4 of them HHH, MMM, LLL, NLN are reserved for the
initial enemy force. The filter randomly changes each component of Z by
one step with equal probability either up, down, or no change. Thus, for

...]7..



example, an initial Z of LLL could have its artillery component moved
up to M while its tank component dropped to N producing an X2 report
of MLN. P(XZ/Z), then, is a 4x64 matrix showing the probability of
every combination of X2 given a specific Z. For example, P(NNN/NLN)

is 4/24. Some of these combinations are impossible since, for example,
a report could not have an N if the initial corresponding component
started out as an H.

Figure 6 shows the possible ways tbat a single component
could be altered by one pass through the filter. For example, in
Figure 6¢c, M could go to H, M, or L with equal probability. However,
as shown in Figure 6a, N can only go to N or L, etc. Figure 7 is
a table of the number of paths that each component can take to reach
a final state. The probability is calculated by taking each of the
possible 64 reports, multiplying the number of ways each component of Z
can get to the component in X5 (see Figure 8), and dividing by 27 (33).
This forms P(XZ/Z). Thus, the probability of report X

entry in the table in Figure 8 divided by 27.

2 given Z is the

4.3.2 Probability of Report X] Given Z

Report X] is displayed as soon as the player enters a new
encampment and results from passing Z through the distortion filter
twice. P(X]/Z) is the probability that report X] will show up given
the enemy force Z. It is also a 4x64 matrix and is calculated the same
way as P(XZ/Z). Figure 9 shows the possible ways components of Z can

be distorted to produce components of X,, Figure 10 shows these

combinations in tabular form. The matril P(X]/Z) is the square of the
matrix P(XZ/Z) in Figure 7. Figure 11 is the result of multiplying the
three components for each X1. Thus, P(X]/Z) can be obtained by diving
the entries in Figure 11 by 729 (93). For example, P(NNN/NLN) is
75/729 or approximately 0.10288. Not all arrows are shown in Figures

9a or 9d. The arrows marked with "2" are doubled and should appear twice.
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Figure 6. Formulation of P(XZ/Z)
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Figure 7. Ways to get from Z to X2
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Figure 9. Formulation of P(X]/Z)
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Figure 9. (Continued) Formulation of P(X]/Z)
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4.3.3 Unconditional Probability of Report X]

P(X]) is the probability of report X] showing up at the
start of each encampment and is a vector of 64 entries. It can
be computed directly from P(X1/Z) and P(Z) as follows. (See Figure 12)

P(X]) = I P(X]/Z)P(Z)

VA
4.3.4 Unconditional Probability of Report X2
P(X2) is the probability of report X2 showing up after

shallow reconnaissance is chosen and is a vector of 64 entries. It
is computed from P(X2/Z) and P(Z). (See Figure 13)

P(X,) = & P(X,/2)P(2)

)
2 7

4.3.5 Probability of Report X,_given Report X,

P(X2/X]) is the probability that the shallow reconnaissance
report will show up given that one of the 64 possible initial reports
has occurred (barring impossible initial reports). It is a 64x64
matrix. However, X] is formed by running Z through two filters.
Therefore, P(XZ/X1) can be calculated by using Bayes' Rule and running

X, through one filter to produce X].

2

P(Xy/X)) = P(X;/%,)P(X,)
P(X])

Since P(X]) and P(X2) were calculated before, it is only necessary to
form P(X]/XZ). This is accomplished using the same procedure as shown
in Section 4.3.1 except that 64 combinations must be filtered rather
than only 4. From this, it can be seen that P(X]/Z) is a sub-matrix

of P(X]/XZ) having all 64 rows and 4 of the columns.
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4.3.6 Probability of Enemy Force Z given Report X]

P(Z/X]) is.the probability that Z will be the true enemy
force given that report X] has shown up in the game., It is 4x® in
size and can be calculated from‘P(X]/Z), P(Z), and P(X]) by Bayes' Rule.

P(Z/X,) = P(X,/Z)P(Z)
' P(X])

4.3.7 Probability of Enemy Force Z given Report X2

P(Z/Xz) is also 4x64 and is calculated in the same way as
P(Z/X,).

P(Z/XZ) = P(XZ/Z)P(Z)

P(x,)
Strictly speaking, the information available after shallow reconnais-
sance is not X2 only, but the combination of X] and X2. However, since
X] was produced from X2 by an independent random process, it can be

5" Formally, P(X]/Z,X2)=P(X]/X2) implies
P(Z/XZ,X])=P(Z/X2). This mechanism saves a substantial amount of compu-

ignored in favor of its source X

tation since, otherwise, a 64x64 matrix would be required to charac-

terize all combinations of X] and X2.
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4.4 UTILITY MATRICES

At this point, the optimality calculations begin. The
following utility matrices are computed for each of the 28 encampments.
The 5 decision maps are produced as they are encountered and at the
end of each enemy line (7 encampments) a new U is calculated to be
used by the next enemy line. The computations are taken in parallel
for each of the 3 branches in Figure 5. Most of the utility matrices
must be duplicated for the detected and non-detected states.

4.4.1 Utility of Attacking Knowing Z

Matrix Ul is the utility of attacking knowing the true enemy
state Z and is 4x12 in size. Matrix UID is the same for detected. It
is found by averaging over the utility of winning U and the utility of
losing V with the corresponding porbabilities.

UI(Z,F) = U(Fa(Z,F))PW(Z,F) + V(Fa(Z,F))(l—PW(Z,F))

UiD(z,F) = U(Fa(Z,F))PWD(Z,F) + V(Fa(Z,F))(l-PWD(Z,F))
The utility of winning is multiplied by the corresponding probability
of winning and added to the utility of losing times the corresponding
probability of losing. Since this represents an attack, the utilities
must be obtained by referencing the transition matrix Fa to see what
the remaining forces will be after the attack. Matrices Ul and U1D
suffice for all 3 branches 1A, 1B, and 1C in Figure 5. (See Figures
14 and 15.)

4.4.2 Utility of Attacking Knowing Report X,

Stage 2A is the utility of attacking knowing only report

X] rather than the true state Z, Matrix UZA(X],F) is 64x12 in size and
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Figure 14. UI1(Z,F) = U(Fa(Z,F))PW(Z,F) + V(Fa(Z,F))(l—PW(Z,F))
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Figure 15. UID(Z,F) = U(F(Z,F))PUD(Z,F) + V(F,(Z,F))(1-PWD(Z,F))
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can be calculated from U1(Z,F) and P(Z/X]).

U2A(X],F) = 3 U](Z,F)P(Z/X])
A

A corresponding matrix for detected is not required since branch A

means that no reconnaissance was taken. (See Figure 16.)

4.4.3. Utility of Attacking Knowing Report X2

At stage 2B, the player has taken shallow reconnaissance

5" This matrix, UZB(XZ,F)

is 64x12 and is calculated from Ul and P(Z/X2). A corresponding

matrix U2BD is based on U1D and is for detected. (See Figures 17 and 18.)

and has decided to attack based on report X

U2B(X,,F) = = UT(Z,F)P(Z/X,)
z

UZBD(XZ,F) =z U]D(Z,F)P(Z/XZ)
: VA

4.4.4 Utility for Attacking or Continuing

Stages 3B and 3C kepresent the player's decision to attack
or to continue to the next encampment given the report after choosing
shallow or deep reconnaissance respectively. U3B(X2,F) and U3BD(X2,F)
are the shallow reconnaissance matrices for not detected and detected.
They are 64x12 and computed by taking the maximum of U2B and V.

u3c(z,F) and U3CD(Z,F) are 4x12 and are based on the maximum of Ul and V.

U3B(X,,F) = MAX(U2B(X,,F),V(F))

USBD(XZ,F) = MAX(UZBD(XZ,F),V(F))

U3C(Z,F) = MAX(U1(Z,F),V(F))

U3cn(z,F) = MAX(U]D(Z,F);V(F))
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Figure 16. U2A(X],F) =3 U](Z,F)P(Z/X])
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Figure 17. UZB(XZ,F) =z U](Z,F)P(Z/XZ)
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Figure 18. UZBD(XZ,F) =1 U]D(Z,F)P(Z/Xz)
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V is not passed through the transition matrix since this stage does
not represent an attack, but continuing with the same forces. (See
Figures 19, 20, 21, and 22.)

These 4 matrices form 4 of the major decision maps since
they reflect the player's decision to attack or continue in a

shallow/deep or detected/non-detected situation.

4.4.5 Average Utility for Detected/Not Detected

At stage 4B and 4C, an average should be taken over the
situations for detected and not detected using the corresponding
probabilities for detection PDS and PDD. The results are the 64x12
matfix U4B for the shallow reconnaissance branch and the 4x12 matrix
U4C for the deep reconnaissance branch, (See Figures 23 and 24.)

U4B(X2,F) = U3B(X2,F)(1-PDS) + U3BD(X2,F)PDS
u4ac(z,F) = u3c(z,F)(1-pPDD) + U3CD(Z,F)PDD

4.4.6 Utility of Taking Shallow or Deep Reconnaissance

Once an average has been taken over the possibility of
being detected, the computation can progress to stages 5B and 5C which
assume that either shallow or deep has been chosen, but the corres-
ponding report has not yet been seen. Matric U5B is a 64x12 array that
captures the utility of taking shallow reconnaissance prior to
A 2 It is found by combining U4B and P(XZ/X])
(See Figure 25.)

knowing its outcome report X
and summing over X2.

USB(X],F) = i U4B(X2,F)P(X2/X])
2
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Figure 19. U3B(X2,F) = MAX(UZB(XZ,F),V(F))
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Figure 20. U3BD(X2,F) = MAX(UZBD(XZ, ),V(F))
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Figure 21. U3C(Z,F) = MAX(U1(Z,F),V(F))
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Figure 22. U3CD(Z,F) = MAX(U1D(Z,F),V(F))
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Figure 23. U4B(X2,F)
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Figure 24. U4C(Z,F) = U3C(Z,F)(1-PDD) + U3CD(Z,F)PDD
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For stage 5C, a similar matrix U5C(X],F) is formed from U4C and P(Z/X1)
and is 64x12 in size. (See Figure 26.)

U5C(X],F) = I U4C(Z,F)P(Z/X])
VA

Now, the maximum of thése two matrices will form U6(X],F), a 64x12
matrix that contains the maximum utility (decision rule) for choosing
shallow or deep reconnaissance once attack or continue have rejected.
(See Figure 27.)

U6(X],F) = MAX(USB(X],F),USC(X],F))

4.4.7 Utility of the Reconnaissance Option

Matrix U2A(X],F) can now be used and incorporated with U6
to form U7(X];F), a 64x12 matrix that provides the decision rule for
taking reconnaissance or attacking immediately assuming that continuing

has been rejected. (See Figure 28.)

U7(X],F) = MAX(U6(X],F),U2A(X],F))

4.4.8 Utility of the Attack, Continue, or Reconnaissance Option

U7 can now be compared to V in order to find out the utility
of attacking or continuing. U8 is simply the maximum of U7 and V.
Again, V is not passed through the transition matrix since continuing
would cause the player to retain his current forces. (See Figure 29.)

us(x],r.-'). - MAX(U7(X],F),V(F))
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Figure 27. U6(X],F) = MAX(USB(X],F),USC(X],F))
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Figure 29. U8(X],F) = MAX(U7(X],F),V(F))
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4.4.9 The Major Decision Map

The main decision map is formed from matrices U5B, U5C, U2A,
and V. These feed into the production of U8 and, for each combination
of friendly forces F and combination of reports X], give a highest
value which is the decision to (1) attack immediately, (2) continue
to the next encampment, (3) take shallow reconnaissance, or (4) take
deep reconnaissance,

4.4.10 The New Transmitted Vector

Once the main decision map is completed, a new vector V
can be transmitted to the next encampment by using U8(X],F) and P(X]),
and summing over X]. The result is a 12-value vector. (See Figure 30.)

V(F) = 1 UB(X,,F)P(X,)
X

4.4.11 The Next Enemy Lihe

When the current enemy line (7 encampments) is finished,
a new utility vector U(F) is made from the previously transmitted V.
The V vector is then set once again to -1 to start the next line.

U(F)

V(F)

V(F) = -1

The process continues until all 4 enemy lines have been completed.

At this time, there are 140 decision maps which describe the optimal
decision for every possible situation that could occur in the game.
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5,0 THE DECISION MAPS

The following 140 decision maps show the results of the optimality
procedure. They are in order from the first enemy line to the last
(1-4) and from the first encampment to the last (1-7) although they
were calculated in reverse. The main map is shown first and contains
letters representing the four decisions:

- Attack immediately with no reconnaissance

A

S - Take Shallow reconnaissance
D - Take deep reconnaissance

C

- Continue directly to the next encampment

Only 11 of the 12 possible friendly forces F are shown since the Tlast
one (NNN) results in a lost game and no decisions could be made from it.
The combinations are in order of artillery, infantry, and tanks from
left-to-right. The colums are Tabelled with the possible reports X]
which initially show up when the encampment is first encountered. They
are in order of artillery, infantry, and tanks from top-to-bottom.

The second map shows the A or C decisions that can be made
providing that shallow was recommended in the main map. The same 64
column Tabels are used but now represent the results of report X2.
Some of the entries are missing since these combinations of X2 are
impossible. This map is for not detected and the third map is for

detected.

The last two maps are used when deep reconnaissance has been

chosen. In these cases, the true enemy strength is known (report X3 is

equivalent to Z) and, thus, there are only 4 columns. Again, the entries

are either A for attack or C for continue.
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OPTIMALITY March &,

- DECISION MAP

ATTACK/CDQ&&NUE/SHQLLDN/DEEP

HHM
M-+
HMM
MHM
Ml

LHM
LMM
NHM
NMM

ATTACA/CONT INUE

HHH
HHM
MHH
HMi
MHM
MMM
LHM
LM
NHM
wa

NL.
ATTQFK/CGgTiNUt

Hi-M
MeiH
HMM

MHM-

M
LHM
L
NHM
Ithetid

L

TACK/CONTINUE

HHH
HHM
MHH
HMM
MHM
MMM
LHM
LM
NHM
NMM
NLL

GIVEN DEEP,

1782

ENEMY LINE 4

ENCAMPMENT 7

J=1)

MINLNL L NI NN L MMRNNHL L MNMMNNL L HENNMMHHL LHLMMNHHELLMMAAMLHAMMHEMAHEH
ML NLNDMMNL L MNMNLNHNL MU MMM ENHEMNM_MHNHNMOHL ML MEMHAMAHELHL MAHLHMHAMHMAH
NLNNLLNMNNLMLMNLNHNNMLLMMNHLHNLNHVHNMNHLLMMLHHNHMHLMLMHHLHMMHHMH

(REPORT X1)
HELM
=M
HML.N
LaYaYAT
AAAN
AAAA
AAAA
PaYavayat
faYalayay
ALBA
ALAD
ADAL
AAAG
BAAA

NOT DETECTED

(REPAORT X3»

GIVEN SHALLOW, NOT DETECTED (REPORT X2)
AAARAAAAAAALAAAAA. . . AAAAAA. . L L L L.
AARAAAABALAAAAAAA. . . AAAAAA. . . . | PR
AAAARAAAAALAAAAAAA. . . ABAAAA. . . . L L L A
ALAAARAAAAALAAARAAL. .  AAAAAA. . . . ...
AAAAARAAAALAHARAAA. . AAAAARA. . . .. L
AAAAAAALALALAAALA. |  AAAABA. . . . ...
AAAAALAAAAAAAAAAA. |  AARAAA. . . . L AAAAAA
AAAAAAAJAAAAAABAL. .  AAAALL. . . . ...
AAAAAAAAAAALARALA. .  AARABG. .. . ... .. AAAAAA
AAAAAAAAAAAAALAAA. . AAAARA. ... L L.
ARABAAAAAAARAAAAAA. AAAAAA. . L

GIVEN SHALLOW, DETECTED (REPORT X2)
ALAAAAABAAAAALANA. .  AAAAAL. . . . L L L.
ABRABAAAAAAALARAAA. . . AARAAA. L . . ... AAAAAA
AJAAKAANLADAAAANAA. | L AAALSA. . .. L L.
ASAAAAAAABGAAALAL. | L  AAAAAA. . . . L L.
AAAAOAAABALAALAGA. .  AAARAAA. . . . L L.
AAAAAAAAALAALAGAA. . L AAAAMA. L L L L L L
AABAAAARAALOARARA. . | AAAAAA. . . . . . L.
ARAALAAALARMAAAAAL. | | ARRAAA. . .. L L L.
AARAAZDLARBAAAAAARA. | | AARAAA. . ... ...
ANAAARGLAAALLAARAREG. . | AAABAAN. . . . . L.
AAAAAAAAALAGAAAAAA. AAAARD. L L

HHH
HEM
MHH
HMM
MM
MMM
I HM
LM
MMM
NMM
L

. . AAAAAAAAAAAAAAAAA
.. AAAAAAAAAAAAAAAAA
. . ABAAAAAAAAAAAAAAA
. . AAAAARAAAAAAAAAAA
. . AAAAAAAAAAAAAAAALA
. . BAAAAAAAAAAAAAAAA
. . ABAAAAAAAAAAAAAAA
. . ARAAAAAAAAAAAAAAA
.. AAAAAAAAAAAALAAAA
.. AAAAAAAAARAAAAAAAA

. AAAAAAAAAAAAAAAAA

.. ABAAAAAAAAAAAAAAA
.. AAAAAAAAAAAAAAAAA
. . AAAAAAAAAAAAARAAA
. . AAAAAAAAAAAAAAAAA
. . AAAAAAAAAALAAAAAA
. . AAAKAAAAAALAAAAAA
. . ABAAARAAAAAAAAAAA
. . AAARAAAAAAAAAAAAAA
. . AAAAAARAAAAAAAAAAA

. AAAAAAQAAAAAAAAAAL

AABAAAAAAABAAAAAA

ATTACHK /CCNTINUE GIVEN DEEP, DETECTED

HMLN
HMLL
HIMLN
AAAA
ABAA
AAAA
AAAA
AAAA
AAAA
ABAA
AAAA
AAAA
AAAA
NV



OPTIMALITY March &, 1982

DECISION MAP EMEMY LINE 4 ENCAMPMENT 4 (I=1, J=2)

MRINLNL LNRML NMULMPNNHLLMNMFINNC L HSNNMMHHL LHLMMNHHCLMMHHMOHHEMPHMHAEH
hNLNLNLNVN’ PANPINL NHNML ML MNP HNHRMOMHNHANM LALLM MENHMELHLMMELHMHMAMEH
ML MM L NPINNL ML MNLNHEMNMU CMMNHOHNLINEMHNMNHLC L MM HHENEMAL MO MHALHMMHHMH

ATTACK/CONTINUE/SHALLOW/DEEP (REPORT K1)
HHH AAAALALAAAALALAAAAAAAAAAAAAAAAAAAALAAAAAAAAALALAAAAAAAAAAAAAAAAA
HHM ALARAAAALALALAAANAAAALAALAAALLAAAAAAABAAAAAAAAAADDDDDDSDDDDDDDLDD
piH AARARGAALAZLALAAAGAAAAAALAAOGALLEAAAAAAAAARARAAAAAADDDDDDSDDDDLDDDDD
HMM AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDSDDDDSDDDDD
MHM AAAAAAAAAaAAAAAAAAAAAAAAAAAAAAAAAAAAAQAAAAAAAAADDDDDDSDDDDSDDDDD
MMM AAAAAAALALLAAAAALAAAAAAAAALRALAAAAAAAAAAAAAAAAADDDDDDSDDDSSSDODD
L.HM HAAAAQAﬁAQH& AAAAAAAAAAARAAAALAAAAAAAAAAAAAAAAAADDDDDDSDDDSSESDERDD
L AARAAAAAAALAAAAAAAALLAAARRALAAAAAAAAAAAAAAAAAAAADDDDDDSDDDSSSDDDD
NHM AAA&AAAAAAAAAAAAAAAAAAAAAA&AQAAAAARAAAAAAAAAAAADDDDDDSDDDSSSDBDD
NMW AAAQAAAAAAAﬂAAAAAAAAAAAAAAAAAHAAHAAAAAAAAADqAAADDDDDDSDDDQSQDDDD
L ALAARALAAAAAAAAARAAARAAAAAALIAAAASASASSSEESSSSSSSSESSSSSSSSSSDDDD
ATT CK/CDNTINUF GIVEN SHALLOW, NOT DETECTED (REPORT X2) ,
HHH BAAARAAAAALALAAAL. .  AARAAA. . . .. ... AAAAAA...AAAAAAAAAAAAAAAAA
HHM BAAKAAAAAARAAAAAA. . . AAAAAA. | . ... AAAALA. . . AAAAAAAAAACCCCCCC
MHM ‘ AAAAAAAAAAALAAADA, .  AARAAA. . . . ... .. A”RAAAA. . . AAAAAAAAAACCCCCCC
HMM AEAAAABAALAALAAAA. . . AAAAAA. . . . L L ABAAAA. . . AAAAAAAAAACCCCCCC
MHM AAARAAAAAAALALAAL. |  AAAABA. . L L L L L AAAALA. . . AAAAAAAAAACCCCCCC
MM ALAAAAAALAAAAAAAA. . . AAAAAA. . . . . . L. L. AAALAA. . . AAAAAAAAAACCCCCCC
1 LHM AARAAAAAAARAAAARA. . . AAAARA. . . . . .. AAAAAA. . . AAAAAAAAAACCCCCCC
=y LM AAAAAAAAAALAALAAA. | L AAAAAA. . . L L L L AAAAAA. . . AAAAAAAAAACCCCCCC
! NHM AAABAAAAAALAARAAA. . | AAAAAA. . . . . ... ... AAAAAA. . . AAAAAAAAAACCCCCCC
NMM AAAAAALAALALAAAAA. .  AAABAA. . ... ... AAAAAA. . . AAAAAACAAACCCCCCC
NLL ALAAAAAAALLLAAAAA, AAAAAA. .. L CCCaaA. . . CCCCCCCCCcCececccc
ATTAFK/CDNTIhUt GIVEN SHALLOW, DETECTED . (REPORT X2
AAAAAAAAAALAAABAA. .  AAARBA. . . ... ... .. AAAALAA. . . AAAAAAAAAACCCCCCC
HHM ALBAALALAALLAAAAA. . . AAAAAA. . . . AAAAAA. . . AAAAAACAAACCCCCCC
MHH AAAAAAARAAAAAAAAA. . | AAAAAA. . . ... AAALAA. . . AAAAAACAAACCCCCCC
HMM AAAAAAMAALDALAAAARA. | L AAABKA. . . . . ... AALAAA. . . AAAAAACAAACCCCCCC
MHM AAAABAAAAALAALAAA. . . ABAAAA. .. .. L L. AALAAA. . . ABAAAACAAACCCCCCC
- MMM AAARAAAAALALAAALL. | L AAAAAA. .. L L L AAAAAA. . . AAAAAACAAACCCCCCC
LHM AAAAAAAAABALAAARA. | L AAAAAA. . . . L L. AAAAAA. . . AAAAAACAAACCCCCCC
LM AAAAAAAAAAAAAAAQL. | L AAAAAA. . .. L L. CCCAAa. . . CCCCLCCLCCEccecceccce
NHM ALAAALALAALALAAAL. | | AAAAAL. . . ... L. ...CCCAAA. . . CCCCCCCCCCCCCCCCC
NP ALAARAAAAAALAAAAL. . L CACAAA. . . .. . .. ... CCCCCC. .. CCLCCCecececoacceccece
NLL AARARAAACACCCACACC. . . CCCCCC. ... .. .. ... CCCCCC. CCCCCCCCCCCCCCCCe
ATTmPV/FGNTihUC ”IVﬁﬁlgtEP; NOT DETECTED ATTACK/CONTINUE GIVEE REEP. DETECTED
MILN L
HIMI L (REPORT X33 HMLL
ML HMLN
Hi-H AALA HHH CAAA
HHM CAaAA HHM - CAAA
MHH CAHAA MHH ' CAALA
HMM CaAAA HMM CAAA
MHM CAAA MHM CAAA
MMM CAaAN ' MMM CAhAA
LHM CAAA LHM CAAA
MM CAaAL ' LMM CCAA
NHM CAaAA NHM CCAA
NMM CAAL NMM CCAA

ML CCAA NLL CCCaA



OPTIMALITY March &,

DECISION MAP

ATTACK/CDNTINUC/SHALLDW/DEEP

HHH

H-M
MrHH
HMM
MM
MMM
LHM
LM
NHM
NMM

1982

ENEMY LINE 4

ENCAMPMENT 3

J=3)

NMNLNLLNNMUNRNL L MMNNHL CMNMMNNL L HSNMMMHBELLHLMMNHELLMMSHMOHEMMHEMH A
NN NLNLNMNL L MNMNL NANL ML MRNMLHNERNL PHNMANMLHL AL MENHMHLHLMMHLHAHAHMAH
RELNNLC L NPINMLFLMNOMENNI_L MMNHL HNCNHMHENFNHL LML HHENHMHLMUMHHLHMMHAEMH

(REPORT X1)
AAAAARAAALARAAAAAAAALALAAAALALLLAARAAAAADDDDDRAAADDDDDDRSDLDSESSSSD
AAAAAAALAAALANAAASASSSESSSEASASSESSESSSSSSSDESSSDSDSDDDSSSDDDDDDD

NLL
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED - (REPORT X2)
HHH ARAAAAAAAAALAAAAA. . .  AAAAAA. . . . . ... CCCAan. . . CCCCCCACCCCCCCCCO
HHM AAAAAABALLALAAAAL. . . ARAAAA. . . . .. .. AAAAAA. . . AAAAAACAAACCCCCCC
MrH AARAAAAAAALAAALAAA. . . AAAAAA. . .. . L L. AAAAAA. . . AAAAAACAAACCCCCCC
HMM AAAAAAAAALAAARAAA. |  AAAARA. . . . . ... AAAAAA. . . AAAAAACAAACCCCCCC
MM ARAAAALAADALAAALA. | AAAAAG. . . . . ... .. AAAALAA. . . AAAAAACAAACCCCCCC
MMM AARAAAAAAAAGLARARG. |  AAAARA. . . . ... ... AARGLAA. . . ARAAAACAAACCCCCCC
L LHM AAAAAAAAAAAGLARAAG. . . AAARAA. . . .. .. ... .. AAAAAL. . . AAAAAACAAACCCCCCC
g LM AAANAAALAALLAAAAA. . . AAARAA. . . . ... ... ALALAL. . . AAAAAACAAACCCCCCC
! NHM ALAAAAAAALLAAAAABA. . . AAAAAA. . . . . .. .. ... AAAALAA. . . AAAAAACAAACCCCCCC
NMM ALAAALAAAAANLABAAAA. | | AAAABA. ... .. L. CCCAAA. .. CCCCCCCCCCCCCCCCC
AAAAAAAAALAGAAJAAA. ACAAA. . . .. L CCCCCC. .. cCceeeeceeccececcecccec
ATTACK/CDNTINUE GIVEM SHALLOW, DETECTED (REPORT X2)
HH AAAAAALAAALGARAAA. . . AAAAAA. . . . .. ... .. CCCaAaA CCCCCCCCCCcCcccceccce
HHM ABAAABABAAALAGAAA. | . AAAAAA. . . . . CCCAAL CCCCCCCCCCCCCCCCCl
MM ALAAALAAAASGAARAAA. |  AAAAAA. . .. . ... ... CCCAAA. .. CCCCCCCCCCCCccoccce
HMM AAAAAAAAAAALAAALSL. .  CACAAA. . . . ... ... .. CCCCCC. .. CcCcCccceceeceeccecccec
MHM AAAAARAAALARAAAARA. .  CACAAG. . .. ... ... .. cccccce CCCCccecceececeeccece
MMM AABAAAAALLALAAALA. .  CACAAA. . . . . .. ... .. CCCCCC. .. cccecececeeceeccececcec
LHM ARAAAABAALAANAGARA. . CACARA. . . . . . . ... .. CCCCCC. .. cccgeeceeccececccceccce
LMM AAABALAAALCAAAAGA. .  CCCAAA. . ... .. ... .. CCCCCcC. .. cceogoegeecececcececcec
NHM AAARARAALAACASAAARA. . CCCAAA. . .. ... ... .. CCCCCC. .. cccceeeeecceccececcece
NPMM SAAARBAACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. .. cCcceceeeeeececececcecce
ML CCCCCCCCCCCCCCCel. . . CCCCCe. ... ... .. ... cccccca. ccegeeeeeecccecccecce
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED
HMILN HMLN
HMI_L (REPORT X3) HMLL
HMLN HMLN
HrHH CCAA HHH CCAA
HFiM CAAL HEM CCAA
MHH CAaAn MHH CCAA
HMM CAnA HMM CCAA
- MM Cadnn MM CCAh
MMM Cana MMM CCAA
LHM CaAA LHM CCAA
LMt CAAL MM CCAA
NHiM Chhn MNMHM CCAA
NMM CCAA NPMM CCCA
MLL CCAa ML CCCaA



OPTIMALITY March &, 1982

DECISION M&P ENEMY LINE 4 ENCAMPMENT 4 (I=1, J=4)

RIRINLONL L NNMU NI L MMNNHLLMNMMNNG L HSNNMMHELLHLMMNEHL L MMHEEMOHHAMHMHHH
RNL AL NMLNPINL L NMNL NMHNLMUMNMLHNENL MAMAENMLHO ML MENHMS L HLMMHLHMSMEMAEE
RLNNL L NMNNLM_PANONHNMN UL MMNHOHNONHEMANMNHLL MM HHENHMHL ML MHELHMMHHMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1
HHY AAAAAAAAAANAADADADADDDDDDDDDDDDLDDRDDDDDDDDRDDDDDDDDDDDDRDDDEDREDD
HHM AQARABAAAALALAAAAAAADADAAALAAAAALAAAAAAADDDDDDAAADDDDDDSDDDSSSSESD
MHH FAAABRAAAAAALLAAAAALRADADAAALAAAAALAAAAADDDDDAAADDDDDDRSDDDSSSSSSD
HM1 AAAAALAAABALSAALAAAADADAAAAAAAAAALAAAADDDDDDAAADDDDDDSDDDSSSSSSD
MHM AAALAABALAALAAAAAAAADADAAAAAAAAAAAAAAADDDDDRAAADDDDDDSDDDSESSSSD
MMM AAAAAAAAAARAALAAAAAAADDDAAAAAAALGADADADDDDDDDDDDDDDLDDEDDIDDDDDDDD
LHM AAAAAALAALAAAAAAAAAADDDAAAAAAAAADADADDDDDDLDLDDDDDRDDDRDDDDREDDDDD
LMM AAAAARAAAAAALAAAALAAADADAAAAAAALAAAAAAADDLDDDDDDDDDDDDSDDDSSSDLDD
NHM AAABAAANAALLAALALAAAADADAAAAAAALAARLAANADDDDDLDDDDDDDDDSDDDSSSDODD
NNM AAAARAALASAAAAAAAAAAADDDAMADALADDDDLDDDDDDDDLDDDDDEDDDDDDDDEDDIDD

EAAALAAAAASEASASSSASE5S5586858558858555855588D55555555385DSSSLDDDLDD
ATTACK/COJTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2)

AJAALAAAAAALAAAAA. . L AAAAAA. . . L ... CCCAAA. .. CCCCCCCCCCCCCCCCC
HHM AAAAAAAAALAALAAAA. . . AAAAAA. . .. ... .. CCCAAA. .. CCCCCCCCCLCCCCCCCC
MHH ABAAAAAAAAALAAABA. | . AAAAAA. . . . .. ... CCCAAA. . . CCCCCCCCCCCCCCCCC
HMM AAAAAALAAALAAAAAA. . L AAARAAA. . .. .. ... CCCAAA. .. CCCCCCCLCCCCGCeCceC
MM AAAAAAAAABAAAAAAL. .  AAGAAA. . .. .. ... CCCAAA. . . CCCCCCCCCCCCCcCeCeCC
. MM AAABABAALAAAAAAAA. . AAAAAA. ... L. CCCAAA. .. CCCCCCCLCCLCCCCCCCC
= LH" AJAAAAAAAARALAABAA. . L AAARAAA. . . ... ... CCCAAA. .. CCCCCCCCCCCCCCCCC
® .MM AAAAAAAAAANLAAAAA. . . AAAAAA. . .. ... L. CCCAAA. . . CCCCCCCCCCCCCCCCC
NHM AAALAAAAAAKLARAAA. . AAAAAA. . . ... ... CCCAAaA. . . CCCCCCCCCCCCCCCCC
NFM AAAAAAAALAALAAALA. .  CACAAAL. . . . ... .. ... CCCCCC...CCCCCLCCCcEeccceccec
NLL AAAAAAALAACAAAAAA, CCCAAA. . ... ... ..... CCCCCC. .. ccececeececececcececcecccec
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2
HHH AAAARAAAALLLAAAAAL. . . CACAAA. . .. .. ... ... CCCCCC. .. CCCCCCCCCCCCCCGCeC
HHM AAAAAAACACACACACC. . . CACCCC. . ... ..., CCCCCC. .. CCcLeceeceeeeeceeccecce
MHH AAAARAACACACACACC. . . CACCCC. ... .. ... .. CCCCCC. .. CCcLccecgeceeeeeceeecce
HMM AAAAAAACACACACACC. . . CACCCC. . ... .. ... .. CCCCCC. .. cceeeeeegeececcecece
MHM AAARAAACACACACACC. . . CACCCC. . ... .. ... .. CCCCCC. .. CCcCcceececeeeeccececcec
MM ARAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. CcecCceceeeeeeeececcec
LHM AAAMAAACACCCACACC. . . CCCCCC. . .. .. ... ... CCCCCC. .. Cccceeeeeceecececcce
MM AAMAAAACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC. .. cceeeeeeeeecacceccece
MHM AAAAAAACACCCACACC. . . CCCCCC. . .. ... .. ... CCCCCC. .. cceceeceeceeecececcce
NMM AGAAACACACCCACACC. . . CCCCCC. .. ... ...... CCCCCC. .. cCceceeeeeeeecceccce
NLIL cccocgococececceccececece. CCCCCC. .. ... ...... CCCCCC. CCCCCCCCCCCCCCCCC
ATTACK/COHTINUE GIVEN PEEP; NOT DETECTED ATTACK/CONTINUE GIVEN DEEP., DETECTED
HMLLN MLN
HELL (REPORT X3i HMLL
HMLN HMLN
HHH CCaA HHH CCAA
HHM CCAA ‘ HHM CCCA
MHH CCAA MHH CCCA
HMM CCA4L HMi CCCA
MMM CChaa MHM CCCA
MMM CCan MMM CCCA
LHM CCAA LHM CCCA
LM CChL LM CCCA
NHM CCAA NHM CCCA
NMM CCAA NPMM CCCA
ML CCAA , ML CCCA



OPTIMALITY March &,

DECISION MAP

ATTACK/CONT INUE/SHALLOW/ DEEP

HHH

HHM
M+
HMM
MHM
M
LHM
LMM
FH
MMM

Kll

ATTA?K/QDJTINUE GIVEN SHALLOW,

i9a2

ENEMY LINE 4

ENCAMPMENT 3

(I=1,

J=3)

NMNIUNL CNNPMUNNLL MMBMNHL L MNMMNNCLHENNMMAALLHLMMNHAL L MPHEAL HEMMEMHEH

PML L NL NN L MNMNG NHNL ML MNMLOHRNED

ML MHNHNMLHL ML MHNHMHLHLMMHL HMEMHMEH

FELMNL L NMOINC 4 PMINCNHMNML L MMNHLHRNONHMHNMNHLL MM HENHMAL MU MHHLHMMHHM

(REPORT X1

AAAAGAADADLDDDDDDRDRDDDIDDDDDEDDEDDDDDDDDDDDLDDLDDDDDEDDDDDEDDEDD
AAAAAAQQHAA :HAAAADADDDDDDDDADADDLDRDDDDDEDORDDRDDEDDDDEDDDEDDDDD

AAARAAALAALALGAAADADDDDDDEDADADDDDDDDDDDDDDLDDLDDLDDLDDLDDLDDLDD
AAAA&AAAAQA&AAAAADADDDDDDDDADADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ALXAJZSAAAAAMALAAAAADADDDDDDIDADADDDDDDDDDDEDELDDDDDDDEDDDIDDDDDODD
ARAAAAAAALGDAADADADADDDDDDDDADADLDDDDDDDDDDRDRDDRDDDDDEDDDDDEDDEDD
HARAAAAAAADAADADADAGDDDDDDDAGADDDDEDLDDDDDDDDD DD DDDRDDRDDDDDDDD
ALAAAAMAAAAALAAAAAAAADDDAAADADADDDDRDDDDDDDDDDDEDDLDDDDDDDDRDDEDD
AARAALAAAAALLAAAMAAADDDAAADADADDDDDDDEDOLDDLDDLDDDDDRDDDDDEDDDRDD
AAAAALALALAGAAAAADALDDDDDEDACADDDDDDLDDDDDRDDDDDDDDDDDRDDDDDLDD
AAAARAASACESEEE5E0ASSES55EESEESE8E58C58DSDSNSSSSDEDSDDDSESRDDSESD

NOT DETECTED

(REPORT X2)

AAAAAAAALABAAAAAAL. .  CACAAA. . . .. . ... .. CCCCCC. .. CCCceeececeeeccececec
HHW AAAAAALAALLAAAAAA. . CACARA. . . ... ... .. CCCCCC. .. cccceecececeeccececce
MHH AALAALAAAALLAABAA. . . CACAAA. . . . .. .. ... CCCCCC...ccgceceeecececcececcee
HMM AABRAAAAALLLAAAANA. . . CACAAA. . .. .. .. ... CCCCCC. .. cceececeeeceeccecccec
MHM ARAARAAAAAALRAAAAA. .  CACAAA. . . . . .. .. ... CCCCCcC. .. ccecceececececcecceccec
\ M AAAARAAANLAAAMAAAA. .  CACAAA. . .. . ... . ... CCCCCC CCCCCCCCCCCCCCCCC
- LHM AAAAAAAARABGEALLAA. .  CACARA. . . . ... . ... CCCCCC CCCCCCCCCCCCCCCCC
o LM AABAABBAABLAAAAAAG. .  CACARA. . . . .. ... ... CCCCCC. .. cceeceeeeecceccceccec
! MM AKAALAAAARRLAALAA. .  CACAAA. . . . .. .. . ... CCCCCC. .. CCCCCCCCCCCCcccccee
NMM AAAARAAAAAAAANAALA. .  CACAAA. .. .. .. ... .. CCCCCC. .. cecececececeeceecceccecece
NLL AALAAAACACCCACACC, CCCCCa. . ... ... ... CCCCCC. .. ccoeececeecoceccececcec
ATTACK/CONTINUE GIVEN SHALLCOW, DETECTED (REPORT X2)
HHH AHAARAAAAACAAAAAL. . . CCCARA. . . . ... .. ... CCCCCC. .. CCCCCCLCCCCCCcececee
HHM AABABAACACCCACACC. . . CCCCCC. . ... .. .. ... CCCCCC. .. CCCcecececececcecececee
MHH AAALAAACACCCACACC. . . CCCCCC. . ... . ... ... CCCCCC. .. Ccccceeecececeeccecccece
HMM AAAARAAACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MHM AAAAAAACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MMM AAARAAACACCCACZACC. . . CCCCCC. ... .. ... ... CCCCCC. .. CCCCeecceecececeecce
LHM AALABAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. cccceeececcececcecceccc
LMM ACACCCCCACCCCCCCC. . . CCCCCC. ... ... ... .. CCCCCC. .. cceeceeeeceeccceccccec
NHi ACACCCCCACCCCCCCC...CCCCCC ............ CCCCCC. . .CCCccecceeeceeccecececce
NMM %FALCﬁC” CCCCCCCC. . . CCCCCC...... ... ... CCCCCC. .. CCCCcCceeecececcececcc
NLL CCCCCuC?CCCPCCC CCCCCC. . ... .. ... CCCCCC. CCCCCCcCcecCccclccccec
ATTACK/CONTINUE GIV&NLgEEP; NOT DETECTED ATTACK/CONTINUE GIVE&LREEP' DETECTED
1M
HMLL (REPORT X33 HMLL
HMILN HMLN
Hi-tH CCAL HHH CCAA
HHM CCAA HHM CCCA
MHH CCAA MHH CCCA
HMM CCAL HMM CCCA
il CCAA MHM CCCA
MM CCAA bl CCCA
_HM CCAA LHM CCCA
MM CCAA LMM CCCA
N CCAa MM CCCA
NMI1 CCaa MMM CCCA
NLL CCCA MHi_L. Cccc




OPTIMALITY March &,

DECISION MAP

1982

ENEMY LINE 4 ENCAMPMENT 2 _ (I=1, J=6)

BN N NNM NN MPNMNHL L MNMMNNC L HHENNM MR L CHLMMNHSLLMMHAMOHHMMHMAEH
DL N NLNMNL L PRMNC MHNL MUMNMLHNHNUMHENHNMLHL L MENRABELHLMMHOHMHEHMHE
NUNNLLMMNML LT INLCNHMNNML L MEINHL HNMLNHMAENMNEL L MPMLHAENEMHLO MO MHAL HMMHHMH

ATTACK/CONTINUE/SHALLOW/DEEP (REPORT X1}

HHH
HHM.
MHH
HMM
MHM
MMM
LHM
LM
MHM
NH“
 6588888585585 DESSSDSISDDDSSSSISSSSh

Ni_
ATTAFH/CDQLINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2}

AAAAAAAAAACSAAAAAA. . . CCCAAA. . . .. .. e CCCCCC. .. ccececeeceeeceeccececcece
HHM AAAAAAACACACACALCC. . . CACCCC. . ... .. ... .. CCCCCC. .. cceceeeeeeceeceecccece
MHH AAALAAACACACACACGC. . . CACCCC. ... ..... ... CCCCCC. .. cCcccececeeeeeecececcec
HMM AGAAAAACACACACACC. . . CACCCC. . ..... ... .. CCCCCC. .. cCccceeeeeceececccec
MHM AAAAMAAACACACACACC. . . CACCCC. . . ... ... ... CCCCCC. .. CCCCcCcCceeeeecececcee
MMM AAABAAACACACACACC. . . CACCCC. . . .. e CCCCCC. .. cceceeeececceeccceccece
1 LHM AARAARAACACACACACC. . . CACCCC. ... ... ... ... CCCCCC. .. ccgceececeeeceececcecce
b LMM AAAAAAAAAAAALARAA. . . CACABRA. ... ... .. ... CCCCCC. .. cceeeeeeccececcececcec
1 NHM AAAAAAAAAAABAAAAA. . . CACAAA. . . . .. ... .. CCCCCC. .. ccgeeeceececceecececcece
NMV AAAARAAACACCCACACC. . . CCCCCC. ... ... .. ... CCCCCC. .. ccccecceeeceeccecccec
NL AARAAAACACCCACACC. . .CCCCCC. ... ... ...... CCCCCC. .. ccgeeeeecececcceccecce
ATTACK/CDNTINbE GIVEN SHALLOW, LCETECTED (REPORT X2}
HHH AAAAAAAAAACHAAAARAA. .  CCCAAA. . ... .. ... .. CCCCCC. .. cCccceeeeeecceccecceccece
HHM ABAAAAACACCCACACC. . . CCCCCC. .o ... ... CCCCCC. .. cecceceeeeeecececcecece
MHH AAAAAAACACCCACACC. . . CCCCEC. .. .. ... ... CCCCCC. .. cCcgeceeceeeeeccceccececce
HMM AAAAAAACACCCACACC. . . CCCCCC. . ... ... ..... CCCCCC. .. ccceeecececececceecececee
MHM ALARAALCACCCACACC. . . CCCCCC. ... ........ CCCCCC...cceeceeceececeecececcee
MMM AAAAACACACCCACACC. .. CCCCCC. . ... ... .. .. CCCCCC. .. CCCcceceeceecececceccece
LHM ABAAAACACACCCACACC. . CCCCCC. .. ... ... ... CCCCCC. .. ccceceeceeeccecceccecce
LMM CCCCCCCCCCCCCCCCC. .. CCCCea. . ... ... ...CCCCCC. .. cCcceeeeececeecocceeccec
NHM CCCCCCCCCCCCCCCCC. .. CCCCCC. . .......... CCCCCC. .. CCcCccececececcececceccececec
MMM CCCCCCCCLCCCCCLCLC. .. CCCcee. .. ... ... ... CCCCCC. .. CcCcccceceecececeeeceece
ML CCCCCCCCCCCcCcocgececa., CCCCCC. . ... .. CCCCCC. CCccceccecececcececceccece
ATTACK/CONTINUE GIVEN. ECEP NOT DETECTED ATTACK/CONT INUE CIVEH DEEP, DETECTED.
HMLN LN
HML (REPORT X3} HMLL
HML HMLN
HiH CCAA H-H CCAA
HHM CCcCA HHM CCCaA
MHH CCCA P CCCA
HMM CCCA HM CCCA
MM CCCA M CCCA
MMM CCCA MM CCCA
L i CCCA LHM CCCA
MM CCAA MM CCCA
NHM CCAs rHM CCCA
NMM CCCA pMM CCCA
NLL CCCA Ml ccecce



OPTIMALITY March &,

DECISION MAP

ATTACK/CDHTéNUE/SHALLDN/DEFP

HHM
MHH
HMM
MM
MMM
L.HM
LM
NHM
N'MM

NLL
ATTACK/CONT INUE

HHH
HHM
MHH
HMM
MHM
. MMM
v LHM
T MM
NHM
NNM

Ni_L
ATTACK /CONTINUE

HiHH
HHM
MHH
HMM
MHM
MM
Lk
LMM
MHM
NMM

NLL
ATTACK/CONTINUE

HHH
HHM
MHH
Hi1M
MHM
MMM
HM
LM
NHM
NMM
MLL

GIVEM SHALLOW,

1922

ENEMY LINE 4

ENCAMPMENT 1 (I=1,

J=7)

PNNLNL L NP N L MMINNAL L MNMMNNL L HHNNMMHHEL_HCMNHHL L MMHAMOHHEMMHMHHEH

ML NN NMNLLE

ANMANLNHNL L MNMLENHNCPHNHNAL H_ U MHNHMELHOMMHLHMHEMHMEH

FMLUNRULNANNLFL MNLNMHMNPLOMMNHLHNLNHEMANMNHLL MM HANHMAL MU MHHLHMHHMH

(REPORT X1)

ZSSshDDLDDDDDDDDEDDEDEDDDDRDDLDEDDDDDDDDRDDREDDDEDDDDDDDLDDDDDDD
DCRPLDODDLCDDEDDDDDDDDDDEDDDLDEDDDDDDDEDDDDDRDDDEDDDDDDDDDDREDEEDD
DDDDDDDEDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ACDADDDDDDDDDDODDEDDRDLDDODDDDDEDDDDDERDDLDEL L DDDDDDDDDDDDDDDSESS
ADACDLDLLDDDDDLDDCDDRODDLDDDDODDDDDDDDDLDDD DO DRDDDEDDDDDDDDDSSSS
ADADDDDDRDCODDDDDLDRDDDDDDDDRDDLDDEDDGDDDDDLDDRDDDDDDDDDDDDDSESD
ADACLDDLDDDDCDDDDDDLDEDDDEDEEDDDDDRODDRDDEDDGDDEDDDDDEDDDDDEDSSED
AGAAAAAAALSALAAAADADDDDDDDDADADDDDDDDDDDDDDRDDLDDDDDDDDDDRLDDDDD
AAARALAANAASALAAMADADDDDEDDDADADDDRDEDDDDDDDREDLDDDLDDDDEDDRLDEDDD
AAAAAAAALASDADADDDADDDDDDEDDLSDDOERDRRDDDDDERDDLDDDDDEDDRDDREGDELDDDDD
AAAASSCSSASEESESSSDEDSSSSDELSDSDEDSDSDDDEDSDEDDDDSLSDDDSSSELDDEDD

NOT DETECTED

(REPORT X2)

AAAAAAAAAATAARAAA. . . CCCARAL. . . . ... ... .. CCCCCC. .

ABAAAAACACCCACACC. . . CCCCCC. . . ... ... .. Ccccccc. .

AAAAAAACACCCACACC. . . CCCCCC. ... ... .. ... CCCCCC

AARAAAAACACCCACACC. . . CCCCCC. .. .. ... ... CCCCCC

AAAAAAACACCCACACC. . . CCCCCC. . ... ...... CCCCCC

AAARAAACACCCACACC. . . CCCCCC. ... ... .. ... ccccce

AAAARAAACACCCACACC. . . CCCGCCC. ... ... ... .. CCCCCC

AARAAAAAAGCAAAALA. . . CCCAAA. . . . . .. ... .. CCCCCC

AABAARGAALACLAAAAL. . . CCCAAA. . . . ... ... .. CCCCCC

AAAAAAACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC

ALGAAAAACACCCACACC. CCCCCC. . ... ... ..., cccccee
GIVEN SHALLOW, DETECTED (REPORT X2)

ﬁAAQAAAAAAFAﬁAAAA. CCCAAA. . .. ... .. ... CCCCCC

AAAAACACACCCACACC. . . CCCCCC. ... ... ... .. CcCccce

AAAMACACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC

AAAAACACACCCACACC. . . CCCCCC. .. ... .. .. .. CCCCCC

AABABACACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC

AALAACACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC

AAALACACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC

CCCCCCCCCCCCCCCCC. .. CCCCCC. . . ... ... .. CCCCCC

CCCCCCCCCCCCCCCCC. . . CCCCCC. ... ... . .... CCCCCC

CCCCCCCCCCCCCCCCC. .. CCCCCC. .. ... ... ... CCCCCC. .

CCCCCCCCCCCCOCCCC. . . CCCCCC. . ... ... .., . CCCCCC. .
bI&FﬁLﬁEEP, NOT DETECTED ATTACK /CONTINUE

HMLL (REPCRT X3}

HIMLM

cCAan HHH

CCCA Hi-1

CCCA P+

CCCA HMM

CCCA : MHM

CCCA MMM

CCCA LHM

CCAA LM

CCAA NHM

CCCA NMM

CCCA N

.CCCCCCCCCCCCCCCCC
. CCCCCCCceccececececcce
.. CCCCCCCLCCCCCCCCCC
.. CCCCCCCCCCCCCCCCC
.. Cccccgeccececccececcecce
.. CCccccecececececcececccece
.. Cccccccecececcecceccecece
.. CCCCCCCCCCCCCCCCC
.. CCCCCCCCCCCCCCCCC
.. Cccccccccccccecce
. CCcceeceeeececceeccc
.. CCCCCCCCcCCCCCCCCC
.CCccecceceecececcceccee

CCCcccecececeececceccece

Ccccececeeccececceccececc

CCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCC

cccgeceeececceccecccecce

CCCCCCCCCCCCCCCCC

CCCCCCcCcCcecccececcececce

cccceceeececececceccceccecce

CCcccceceecccccececce
IVEN DEEP, DETECTED

HMLMN .

HMLL

HMLN

CCAA

CCCA

CCCA

CCCA

CCCA

CCCA

CCCA

CCCA

CCCA

CCCA

Cccce



OPTIMALITY March &, 1982

DECISION MAP ENEMY LINE 3 ENCAMPMENT 7 (I=2, J=1)

BENNLNLCNNPTL NN L MMNNHL LMNMMNNL L HENNMMHHLLHL MPMNHSAL L EIMHEMOHHEMMEMHE
PN AL ML NN L MSPMLNHNL ML MNPL HNHENL M ENENMLHL ML HNHMHLHUMMHOEMHMEMEE
RMUNNLLNMBMNC MO MNLCNENNML L MMNRLHNLNEMHNMNHOL ML HANHMHL ML MHHLHMAMHEMH

ATTACK/CONT INUE /SHa&LLOW/DEEP (REPORT X1)
HHH SAAAAAAAAALALLAALAAAAAAALAALALAAAAAALALAAAAALAAAAAAAAAAAAAAAALAL
HHM AAAAAALAAAAALAALAAAAAAALARAALAAALAALAAAAAAAAALLAALAAAAAAAALAAAAAA
FMHH ABAARANAAAAAAAARAAALGAAALGAARLLAAALAAALOAARAALAAALAAALAAAAAAAAAAAAAA
HMM AAAAAAAAAALAARLAAAAAAAAAAALAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAA
MHM ARALRAHALAAAALAAAAAAAAAAAAALAALALAAAAALACAAAAAAAALAAAAAAAAAAALAAA
M AABHARHAHAAALAALAAALAAALAAAAAARAAAALAAGLLAARRAAALALAAAAAAAAAAAAAAAAS
LHM AAARALAAAGAAAALARAAAAAAALAAALAAAALAAAAAAAAAAALAAALAAAAAAAAALAAAAA
LM EAGASAAAALAAAAAARAAAAAAAAAAAAAAALLAAAAAAAAAALLAAAAAAAAAAAAAAAAAA
NHM AALAAGAAAAARAAAAARARAARALAAAAALAAAALAAANAAAAAAAAAAAAAAAAAAAAALAALAA
RVM ABLAAAAAAAALAAAAAALAAAAAAAAAAALALAALAAAAAAAAAAAAAAAAAALAAALAAAAA
NL ALALAAAALAAAAALARARAAAALLAALAAAAAALLALALAAANAALAAAAARAAAAAAAALANA
ATTﬁCA/CDNTIRUE GIVEN SHALLOW, NOT DETECTED (REPORT X2}
HrH AAAAAAAAARAAAAAK. . . ARAAAA. . . . . ... ... AARAAA. . . AARAAAAAAAAAAAAAA
HHM AAAAQAAAAAAAAAAAA...AAAAAA ............ AAALAL. . . AAARAAAAAAAAARAAA
MHH AAAAAARAAACAALAAAA. .  AAAAAA. . . . . L ... ARAAAL. . . AAARAAAAAAAAAAAAAA
HMM AAAAARAAAAALAOGAAAA. . .  AAABAA. . . . ... ... .. AAAAAA. . . ABAAAAAAAAAAAARAAA
MM AAAAARLAAAALLARAAA. | |  AAAGRA. . .. ... ... .. AAAAAA. . . AAAAAAAARAAAAAAAA
1 Mt AAAAAAALABAAAALAA. . . AAARAA. . . ... L. ARAAAA. . . ABAAAAAAAAAAAAAAA
b LHM AAAAAAAAAAALALALA. . .  AAAAAA. . . . L ... AAAAAA. . . AAAAAAAAAARAAAAAA
) LMM AAARALAAAAAGOALALN. |  AAAAAA. . . . ... L. AAAAQA. . | AAAAAAAAAAALAAALAA
NHM AAAARAAAAAAAARARA. .  AAAAAA. . . . .. L. L. AAAAAL. . . AARAAAAAAABAAAAAA
NVM ©ARAAAAAAAALAAABAA. . | ARAAAA. . . .. L. AAAALA. . . AAAAARAAAAAAAAAAAA
NL AAAAAAAAALABAAAAA. AAAAAGL. . . L L. AAAAAL. . . AAAAAAALAAAAAAAAA
TTAFK/CDJTIN“C GIVEN SHALLOW, DETECTED (REPORT X2)
PARALAAARALAALAAAA. . | AAARAAA. . .. L L. AAAALA. | . AAAAAAAAAAAAAAAAA
HHM AAABAAAAAALAAAAAA. . . AAAAAA. . . . ... ... .. ABALLA. | . AARAAAAAAAALAAAAA
MHH AARAAALALAAALAAOAR. . | AARABAA. . . . . ... L L. AALAAA. . . ABAAAAAAAABAAAAAA
HMM AAAAAALAAAAAALLAA. . L AAAAAL. . . L. L L AAAAAA. | | AAAAAAAAAAAAAAAAL
MHM AARAAAAAAAALARAAA. . . ARAAAA. . . ... ... AARAAAQA. . . ARAARAAAAAALAAAAA
MM AAAARAAAAAAALAAAAA. | | AAAALA. . ... L. AARAAAA. . | AAAAAAAAAAALAAAAL
LHM ALAAAKAAAAAALAAAR. . L AARAAA. . .. .. ... L. AAARAAA. . | AAAAAAAARAALAAAAL
MM ALAARAAAAALLGCAAAL. | | AAAASA. . .. AARALAA. . | AALAAAALAALAAAAAS
- NHM AAAAAAMAAAAAAANAAAA. . L AARRAAA. . . L. AALAAA. . L AAARAAAAAAAAARAAAAA
NMM ALEAALALALAALAAAA. | L AAAAAA. .. . L. ABAALA. . . ABAAAAAAAAAAAALAA
NILL AAAARAARLALLAAAARA. ARAADA. . .. L ASAAAA. ARAAAAAAAALAAAAAL
ATTACKA/CON TIRUt GIVEN ?EEP, NOT DETECTED ATTACK/CONTINMNUE pIVENLBEEP‘ DETECTED
HMLN M
=ML (REPCRT X223 . HMLL
HMLN HMLN
HHH ARAS HHH AAAA
H~M AAAs HHM AAAA
MrHH AAAN MHH AAAA
HMM AAAA HMM AAAA
MM A&AA MHM AAAA
M1 ADAA e AAAA
LHM SAAL 1-HM ABAA
MM HEaBA LM AAAA
NHM HAAL hHM AAAA
MM ateTe MMM AAAA

NI_L ALAZ ML T AAAA



OPTIMALITY March &, 1982

DECISION MAP EMEMY LINE 3 ENCAMPMENT 6 (I=2, J=2)
mANLNLLNNMLNNLLMMN\HLLMNMNNN!LHHNNMMHHLLHLMNNH%LLMMHHMLHHMNHMHHH
BB LML MNP L MAMNL MHENL P MNP ENHN L MHNHNMLHO ML MHNHMELCHLMMHOHMHEAHMHEE
P NN L NMNNL L MINLNHNNMUL MMNHLHNLNHEMENMNHLL MO HENHEMEL ML MHHLHMAHAMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1}
HiHH AAAAALKAAAALLAAAAAAAAAAAAAAALLOAAALGAAAALOLAAAAALAAAAALAAAAAASSSSSSED
HHM AAHAAAALABALAAAAAAAAAAALAAAAARRALAAAALAAAAAAAAAADDDDDLSDDDDLDDLDD
MiHH ARAAAAGARAAALAAAAAAAAALALABALLOAAAAALGAALARAAAAAADDDDDLSDDDRDDDDRDD
HMM AAARAAAAALAALAAAAALAAALALAAANAAAAAAANAAAAAAAAAAADDDDDDSDDDSSESDDDD
MHM ARAAALAAAAALAALAAALAAAAAAALAARARALAAALLAAAAAAAAADDDDDDSDDDSSSDEDD
MMM ARAAJAAALBALAALAAAAAALAABMAALAAAMAAAAASADADDDLAAADDDDDDSDDDSESDDDD
LHM ARAARAARAALLAAAAAAAANAALALALAALAALAAAAAADADDDDAAADDDDDDSDDDSSSRDDD
Lt AALAAHAAALAALLAGAALAARALAALAAALAARAAAASSSSESAAASSSESSESSSSESSIDDD
NHM ALAAJLAAAEAAAALAAAAALALAAAALAALGAAAAAAASSESESAAASSEESSSSSESSSDRDD
NMW AAAARAAABEAALALALAAAAAALAALLAAAAAAAALASSSEESSEES55555S558555855D
NL AQéAAAQAAAéAAAAAAAAASASAAASAbASSSSSSSCSSSQSSSSSSSSSSCDSSSDDDDDVD
ATTAFK/CDNTINUt GIVEN SHALLOW, NOT DETECTED (REPORT X2)
‘ HHH AARARALAAAARAALLAARA. . . BAAARRA. .. .. L. AAJAAA. . . ARAAAAAAAACCCCCCC
HHM AAAAAHAAAAAAAAAAA...AAAAAA..A.......;.AAAAAA...AAAAAAAAAACCCCCCC
MHH AAARAAAAAAAAALAAAA. | L AAKBAA. . .. L. AAAALA. . . AAAAAAAAAACCCCCCC
HMM AAAAAAAAAAAAAAAAL. |  AABAAA. . ... ... AAAAAA. . . AAAAAAAAAACCCCCCC
MHM AAAALAANAARAARAAALA. . . AAAAAA. . . .. .. .. ... AAAAAA. L L AAAAAAAAAACCCCCCC
. MMM AEAAAAAAAAAALLAAG. | | AAAAAA. L. . L L L. AAAAAL. . . AGAABACAAACCCCCCC
v LHM ARARAAAAALLAAAAAG. . . AALBAA. . . . ... ... ABALAA. . . AAAAAACAAACCCCCCC
w LMM AAAARAAAAAAAAAAAAA. . L AAARARA. . .. .. ... AALAABA. | . AAAAAACAAACCCCCCC
NHM AAARAAAAAAALAALAGA. . | ARAAAA. . . . . . ... ... ALAALA. . . AAAAAACAAACCCCCCC
N”M : ALARAALAJLABAALALA. . . AAABAL. . .. ... CCCAaAh. . . CCCCCCCCCCCCCCCCC
AAEAAAAAAAALAALALA. AAAAAA. . ... L CCCAAA. .. CCCCCCCCCCCCcCcEceC
AT*ACK/CDNTINUt GIVEN SHALLOW, DETECTED (REPORT X2)

AARAAAAALALAALAAA. . . AAAAAA. . .. .. ... ... CCCAAA. . . CCCCCCACCCCCCCCCC
HHV AAAAAAAAARAAAAALA. . . AAAALN. L . ... AAALAL. . | AAAAAACAAACCCCCCC
M-+ AAARAAALALAAGAAAAL. . . AAAAAA. . . . ... ... AAAAAA. . . AAAAAACAAACCCCCCC
HMM ALAAAAALALAALLAAA. . | AAAAAA. . . . . ... CCCAAaA. .. CCCCCCCCCCCCCcCCcCC
MHM AAABAAALAAALABAAGA. . . AAAAAA. . . .. CCCAAA. . . CCCCCCCCCCCCCCCCC
MMM AAAAAARALAALAAARA. .  CACAAA. . . . . ... .. .. CCCCCC. .. CCccCceceeeeeecccecece
LHM AAAAAAAALLALAARAA. .  CACAAA. . . . . . ... ... CCCCCC. .. CCCccceceecceccceccee
LMM ALABAAALALALLOAAA. . . CACAAA. . . . ... ... .. CCCCCC. .. CCCCCLCCCcCccececceeece
NHM AAARARAAAAAALAARAA. . CACARA. . . . . . ... .. CCCCCC. .. CCCCCCCCCcceecececcece
MMM AAAAAAACAHCCCACACC. . . CCCCCC. ... ... .. .. CCCCCC. .. CCCCcceceecececeeccece
ML AAAA&CACACCC&*QFC CCCCCC. .. ... ... .. CCCCCC. CCCCCCCCCCCCCCCCC
ATTACK/CONTINUE GIVENM DEEP, NOT DETECTED . ATTACK/CONTIMUE GIVEN DEEP, DETECTED

~ HMLN HMLN

HMLL (REPORT X3} HMLL

HMLM : HMLN

HrH C&AA HHH CCAA

HHM Cehh H-M CAAA

MHH CadA M CAAA

HMM CAAA HMM CCAA

MHM Canh MHM CCAA

MrM CAAA MMM CCAA

LHM Cana LHM CCAA

LM CE&AA L.MM CCAA

MNHM CAAA MHM CCAA

NMM CCAA MNMM CCCA

NLL CCAA NLL CCCA



DOPTIMALITY March &,

DECISION MAP

ATTACK/”D&TINUE/SHALLDN/DEED

1982

EMNEMY LIMNE 3

ENCAMPMENT

J=3)

PINNLMLLNNMLNM_LMMANNHLEMNMMNNML L HHENNMMRHLL HLMMNHSLLMMHEMLHHEMMEMHEH
FENL NL NUNMNCL MAMNLNHNL ML MNMUHNMHNCMENHNMLHL MU MHENHMHCHLMMHLCHMAMSMHEA
PR NN L MMMNL MO MNONHNNMO L MMNHLHNLNHMANMNHL LM HANHEMHEL ML MHELHMAHHEMH

(REPORT X1)

AﬁAAAAAAAAﬁAAAAAAAAADDDADADQDADDDDDDDDDDDDDgDDDDDDDDDDDDDDDDDDDD

HHM AAAAAAAAAALALLAAAAARAALAAARAAAALAAAAAAADDDDDDAAADDDDEDSDDDSSSDRDD
MHH AAAAAAAAAAAAAAA&AAAAA%AAAAQAAAAAAAAAAADDDDDDAAADDDDDDSDDDSESDDDD
HMM AAABAAAAAAALLAAAARRAALAAALAAARNAAAAAASADDDDDDAAADDDDDDSDDDSSSSESD
MHM AAALAALAAAALAALAAAAAAAAAAARARALNALAAAAALADDDDDLAAADDDDDDSDRDSESSESD
- MPiM AAAAAAAAAAAAAAAAAAAADDDADADRADADDDDDDDDDDLDDDDDDDDDDDDDDLDDDDDDDD
LHM AAAALAAAALALAAAAAAAADDDADADAGADDDDDDDDDDLDDRDDDDDDDDDDDEDRDDDDDD
LMt AAAAAALAALALLAAAAAAAAAAAAAALLSAAAALAASADDDDDDASAADDDDDDSDDDSESSSSD
NHM AALAAAAAAAAALAAAAAAAAAAALAAAAAAAAAAAAADDDDDDAAADDDDDRSDDDSESSSSD
NMM AAABAALAAALAAANAASASSSSEEESASASEE8E585558NIDSSSSDSDSSDESSDDDDDDD
NLL AAAAASASACESES55ESASSECESEREEE5S8EES8S8555DS5SSDSISDDDSSSSnSSSSDh
ATTACK/7CONTIMNUE GIVEN SHALLOW, NOT DETECTED (REPORT X2}
HHH AAAARAAAAAALAAAARA. . . AAAAAA. . .. L ... CCCAAA. . . CCCCCCCCCcCcLcecccece
HHM AAAAAALAALAAALAAA. | . ABAAAA. . .. ... .. ... AAAAAA. . . AAAAAACAAACCCCCCC
MHH AAAARAAAAALAAAAAAA. . . ARAAAA. . . .. . ... AAAAAA. . . AAAAAACAAACCCCCCC
HMM AAANAAAAAAAAAARAAA. . . AMAALA. .. L L L L. CCCAAaA. .. CCCCCCCLCCcCceccececcece
MHM ALAAAABAALAADLAMAL. .  AALALA. . .. . L .. CCCAAah. . . CCCCLCCCCCCCCCCcCCC
. MMM AAARAAAAAAAAAAAAA. . CACARA. .. .. ... . ... CCC .. CCCCcceeceeceecceccece
v LHM AAAAAAAAALLALAAGA. . . CACABA. . . .. .. .. .. CCCCCC...cececeeceececceececcecccece
= MM AAAAAAAAAAAALAAAA. .  AAAAQL. . .. L L. CCCAaah. . . CCCCLCLCCCCLCccececee
NHM AAAAAAAAALGAARAARA. . L AAAAAA. . . . L ... L. CCCAAA. . . CCCCCCCCCCCCCCCCC
NP AARAAAAAAALLAAAAAL. .  CACAAA. . .. ... . .. .. CCCCCC. .. cceeeeeeeccceeeccece
NLL AAAAAAACACCCACALG. CCCCCC. .. .. ....... CCCCCC. .. cceeeeceecceccececcece
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPGRT X2}
HHH AAAAAAAAHAAHAAAAA. ABAAAA. L L L CCCAAA. . . CCCCCCCCCCCCCCCCC
HHM ALABAAAAALGAGAAAA. . . CACAAA. . . . ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MHH AAABAAAAALLAALAAA. .  CACABA. . . ... .. ..., CCCCCC...cceeeeegceeeccecceccec
HMM AAAAAAACACACACACCE. . . CACCCC. .. .. ... . ... CCCCCC. .. Ccceeeeeeeceecceccec
MM AARAAAACACACACACC. . . CACCCGC. ... ... ... .. CCCCCC. .. CCCCCeccceceecccecececc
MM AAAARAACACCCACACC. . . CCCCCC. .. .. .. ... .. CCCCCC. .. Ccccgeceoeecceccece
L.HM AAAAARALACACCCACZACC. . . CCCCCC. . ... .. ... .. CCCCCC. .. CCCCCCCCceccccccccec
LM AAAAAAACACCCAZACGC. . CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCceecececccccce
NHM ALAAAAACACCCACACC. . . CCCCCC. ... ... .. .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MMM ARAAACACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. CCCCCccCceccccCccce
NLL CCCcCcCccCceccoccecececec. CCCCCC. . ... ... ... CCCCLCC. CCCCCCCCccceoceegceo
ATTACK/CONTINUE GIV;NLDEfP: NOT DETFCTED ATTACK/CONTINUE GIVEE REEP; DETECTED
MLN L
HMLL (REPCRT X3@ ML
HMILM HMLN
Hr-H CCAA HHH CCAA
H-M CAR/A HHM CCAA
MirH Cana MHH CCAA
Hi1M CCA&A HMM CCCA
MHM CCAA MHM CCCA
MMM CCAA MM CCCA
LHM CCAA LHM CCCA
MM F&AA LMM CCCA
NHi CAA IMHM CCCA
NMM CCAA MMM CCCA
L CCCA NLL cCccce



OPTIMALITY March &,

DECISION MAP

1982

ENEMY LIMNE 3 ENCAMPMENT 4 (I=2, J=4)

ANNLMNULNNML NN L MMNNHLLMNMINNL L HENNMMHEL L HLMMNHALL MMHHMLHEMMEMAES
P NCNLCNPND LM MNONHNL MOMNMLHNHNC MHENHNML L MENHMHCHLMAHOHMEFHMHE
NLNMNLLNMNANL MCMNONENNC L MMNHLHNONFHMHNMNHL L MMLHAENEMHL ML MHEHLEMEHEMH

ATTACK/CDKTINUE/SHALLGM/DEFr (REPORT X1)
HH 4AAAAAAAAADDDLDDLDAGDLDDDLDDDDLEDDDDDDDDEDELDDDDDEDDDDDEDDDDEDDD
Him EAABAALAAALALAASAAAADDDAAAAAAAAADADADDDDDDEDDDDDDDDDDDDDDELDDDDD
MiH ABAABABAAAALAAAAAAAADDDAAAAMAAAAADADALDDDDDDLLDODDEDDDDDEDDDDDEDD
HMM AAABAAALALLAAAAAAAAADDDADADADADDDDRDDDDDDDLDDDLDDDDEDDDEDDLDDEDD
MM ABAAALAAAALACAAAAAAADDDADALADADDDDDDDDDREDDLDDDDDDDDDDDEDRDDDDDD
MMM AAAAADADADDDDLDDDDADDDIDDLDDODDDDDEDRDDRDDDDDDLDDDDDDDDEDSDSDDDD
LHM AAAAADAUADCDDDDDDDADDDDDDLDDLDDEDDDDRLDDDDDLDDLDDDDDDDDEDSESDDDD
- LMM HAAAAALAALALAAAAAAAADDDAAAAAAAAADDDDDDD DL DD DDDDDDDEDDDEDEDDDEDD
NHM ABABAAAMBALLLALAAAAAADDDAAAMAAAAAADDDDDEDDDDDLDDDDDDDDDDDEDDDDDLDD
MMM AAALALAAALSSASASSSASDSDSDESSESSS55SSSESSSDDLSSSDDEDODDSESDODLDDD
NLL pnDDDDDDDDDDEDDDDSDSDLDDDODDDDDDEEDDDDSDSDDDSSSODDDDDDESSODDSSSS
ATTACK/CONTINVE GIVENW SHALLGW, NOT DETECTED — (REPORT X2)
HiHH ARAAAALAAARLAAAAAA. . . CACAAA. . . .. .. ... . CCCCCC. .. CCCCCCCCCCCCCCCCT
HHM ABAABAAMAALAGAAAA. . . ABAAAA. . . . ... .. CCCAAA. .. CCCCCCCCCCCCCCCCC
MHH ABLAAAAAAAAAMLAAAA. | | AAAAAA. . . .. ... CCCAAA. . . CCCCCCCCCCCCCCCCC
HMM AAAAAAARAAAAAAAAA. | . CACAAA. . . ... . .. ... CCCCCC. .. CCCCCCCCCCCCCCCCCe
M AAAAAAAAALAALAANA. . . CACAAA. . . .. .. CCCCCC. .. CCCCCCCCCCCCCCECC
. MMM AAAAAAACACACACACC. . . CACCCC. . ... .. ... CCCCCC. .. CCCCCCCCCCCCCCCCC
S LHM AAAAGAACACACACACC. . . CACCCC. . ... .. A CCCCCC. .. CCCCCCCCCCCCCCCCC
- LMM AAAAAALLAAAAAAAAA. | | CACAAA. . . .. . ... CCCCCC. .. CCCCCCCCCCCCCCECe
NHM AAAAAALAALAAAAAGA. | . CACAAA. . . ... ... CCGCCC. .. CCCCCCCCCCCCCCCCC
NMM AAAAAAAALACAAAAAA. . . CCCAAA. .. ... . ... CCCCCC. .. CCCCCCCCCCCCCECCC
NLL CCCCCCCCCCCOCaCCC. . . CCCCCC. o vt CCCCCC. .. CCCCCCCCCCCCCCCCCe
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HiH AAALAAALALGCAAAAAA. | . CCCAAA. . . . . .. . .. .. CCCCCC. .. CCCCCCCCCCCCCCCCe
HHM AAABAAACACCCACACC. | L CCCCCC. . ... CCGCCC. .. CCCCCCCCCCCECECCC
MHH AAAAAAACACCCACACC. . . CCCCCG. . ... ... ... CCCCCC. .. CCCCCCCCCCCCCCCCC
HMM AAAAAAACACCCACACC. . . CCCCCC. .. .. ... .. CCCCCC. .. CCCCCCCCCCCCCCLCe
MM AAABAAACACCCAGACC. | . CCCCCC. ... ... CCCCCC. . . CCCCCCCCCCCCCCCCe
MMM AAAAAAACACCCACACC. . . CCCCCC. ... . ... CCCCCC. .. CCCCCCCCCCCCCCCCC
LHM AAAAGAAACACCCACACC. . . CCCCCC. . ... . ... CCGCCC. .. CCCCCCCCCCCCCCCEe
LMM ACACCCCCACCLCCCCC. . CCCCCC. ..o, CCCCCC. .. CCCCCCCCCCCCCCCCC
NHM A”ACCCFCACCCCCCCC.,.CCCCCC ............ CCCCCC. .. CCCCCCCCCCCCCCCCr
NMM CACCCCCACCCCCCCC. .. CCCCCC. . ... CCCCCC. .. CCCCCCCCCCCCCCeee
NL CCCCCEEECEEEEEten. || EEéee, [ 11 CCCCCC. .. CCCCCCCCECCCCCCCe
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED
. HMLN HMLN
ML (REPORT X3 HMLL
HMLN HMLN
HHH CCAA HHH CCAA
HHM CCAA HHM CCCA
MHH CCAA MHH CCCA
HMIM CCAA HMM CCCA
MM CCAA : MHM CCCA
MM CCCA MMM CCCA
LHM ccca LHM CCCA
LMt CCAA MM CCCA
N CCAA NHM CCCA
MM CCAA . NMM CCCA
NLL CCCA - NLL cccce



-9G-

OPTIMALITY March &, 1982

DECISION MAP EMEMY LINE 3 ENCAMPMENT 3 (I=2, J=3)

MNNL ML LNNMUINC L MMNNHLLMNMMNRNL L HSNNMMEHELLHLMMNHHLLMMHEMLHHEMMHEMAHH
O ML NLNMUNMEEL L MNMNLNHNL AL MNMLCHNHNCMHENHNMLHL ML MHENHMHCHMMHCHPHMHMAEH
NMUNNILMMNNL MU MINCNHMMMU L MMMHLHNLNEMHNMNALL ML HHENMHEMHL ML MHEAELHM MM

ATTACK/CONTINUE/SHALILOW/DEEP (REPORT X1)
HHH AAAAADADADDDDDDDREDDDDDEDDRDDERDLDDDDRDDDLEDDDDDLRDLDDDDDRDDDDDDDD
HHM AAAAAAAAAADDADADDDADDDDDDLDDDDDDDDLDDDDDLDDRDDLDDLDDDDDDDRRDDDDD
MHH AAARAAAAAADDADADDDADDDDDRLDDGDDD DD DRLDDEDRLDRLDDLDDDDLRDDLDDEDD
HM™M AASRAADADADDDDLDDRDADDDDDDLRDDLDDLREDRDDLDDDDRDDDEDDDDDDDDEDREDDDDD
MHM AAAARADADADDDDDDDDDARDDDDDLDDEDDRDDDDRDDDDDDRDDRDDDDRDDDDDDDDDRDD
MMt ADADDDDLDOLDELDDDDDUDOLDDEDDDDDRDDEDD D DDDDDRDRDDDDDDEDDBDSDSDEDS
LHM ADADDDDLDOLDDDDDDDLDDDDDDEDRLDDDDDUDDLDDDDDRDDEDDD DD DDDDSDSDRDS
L AAAAAAAAAAAAAAAAADADDDDDDDDAGADDDDRDDDDDL DD DDRDDRDDDDDDDDDDEDDD
NHM AALASAAAAALGAAAAAADADDDLDDDDADADLDDDDDLDDDDDLDDDDDDDDRDDRDDDDDEDD
NM™M AAGALEASASESACASESSASSEEEDESEES5S5885555855DIDSSSSDSDSEDSESSDSSS8S
NI SCSDSDESDELDSOSDDDSIDDDDDLSDEDEESSSESES8DSDDISSSSDSDSSDSSSDDSDDDS
ATTACK/CONTINUE GIVENM SHALLOW, NOT DETECTED (REPORT X2)
HHH AAAAAAALAACAAAAAA. . . CCCAAA. . . . . . ... ... CCCCCC. .. cCcceeceeececcecceccecce
HHM AAAAAAAAAALAAAALA. . . CACAAA. . . . ... ... .. CCCCCC. .. cceececeeecececcecececcece
MHH AGAAAAAARAAALAAAA. . L CACAMA. . . . . . ... . CCCCCC. .. CCCCcCcCccCcececeececcecec
HMM AHAAAAACACACACACC. . . CACCCC. . .. .. ... ... CCCCCC. .. CCCcCececeececeececececcec
MHM AAAAAAACACACACACC. . . CACCCC. . ....... ... CCCCCC. .. ccgceceeeeecececceeccec
MM AAAAAAACACCCACACC. . . CCCCCC. . ... ... ... CCCCCC. .. CCccececececeececcececcec
LM AAAAAAACACCCACACC. . . CCCCCC. .. ......... CCCCCC...CCccccecececcecececcce
LMM ALAAAAAAAALAAAANA. .  CACAAA. . . . .. ... .. CCCCCC. .. cCcececeeeeececececcec
NHM AAAAAAAAAALAAAAAA. . . CACAAA. . . . ... ... .. CCCCCC. .. CLCcceceeeeceeccececcce
NMM AAAAAAACACCCACACC. . . CCCCCC. ... ..... ... CCCCCC. .. cgceeceeeecececcececcec
NLL CCCCOCCCCCCoCCCLccc. CCCCea. .. ... ..... CCCCCC. .. cceeeecececceeccececcece
ATTACK/CONTINUE GIVEN SHALLOW, LDETECTED (REPORT X2)
HrHH ASARAAAAAAACAAAAAL. . . CCCAAA. . .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCeC
HHM AAAAAAACACCCACACC. . . CCCCCC. . ... ... . ... CCCCCC. .. CCCCCcceececececccececcec
MHH AAAARBAACACCCACACC. . . CCCCCC. . /... ... ... CCCCCC. .. CCCceeeceecceeececcece
HMM AAAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC...ccLeceeeecececcecccce
MHM ARAARAAACACCCACACC. . . CCCCCC. ... .. ... ... CCCCCC...CCCccceeeeceececcececce
MMM AAARAKCACACCCACACC. . . CCCCCC. . ... ... . ... CCCCCC. .. cLceeeeeeecececcececcce
LM ALABACACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. .. CCCCCCCCCcCCcCcCcCcce
LMM CCCCCCCCCCCCCOCOC. . . CCCCCC. ... ... ... .. CCCCCC. .. CcCccgeeeececeecececce
N CCCCCCCCCCCCFCCCC.,.CCCCCC ............ CCCCCC. .. CCCCCCCCCCCCCCCCC
NMM CCCCCCCCCCCTCCCC. .. CCCCCT. ... ... .. .. CCCCCC. .. ccececeeecececceccececcec
NLL CCCCCCFCCC”CCCCCC CCccece. .. ... L. ccccceca. CCCCCCCCCCCCCCCCC
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTIMUE GIVEW DEEP, DETECTED
HMILN HMLN
HMLL (REPCRT X33 HMLL
HMLN HMLN
Hi-H CGA4A Hi-H cCaa
HHM CCAA HHM CCCA
MHH CCAn FMHH CCCA
HiiM . CCCA HMM CCCA
MM CCCA MM CCCA
MMM CLCA M CCCA
LHM CCCA LHM CCCA
LM CCAA .MM CCCA
NHM CCAA ‘ MHM CCCA
NMM CCCA MMM CCCA
NLL CCca ML cCcc



-1§-

OPTIMALITY March &,

DECISION MAP

ATTACK/CDg&&NUE/SHALLDW/DEEP

HHM
MHH
HMM
MM
il
LHM
L.MM
NHM
NMM

NL
ATTACK/CDNTIFUE

HiHH
HHM
MHH
HMM
MHM
MM
LLHM
LFiM
NHM
NMV

NLL
ATTACK/CONTINUE

Hi-tH
HHM
MHH
HMM
MHM
MiviM
LHM
MM
NHM
MMM
NLL

ATTACK/CONTINUE

HHH
HHM
MHH
HMM
MHM
MMM
LHM
LMM
NHM
N
NL.L

GIVEN SHALLOW,
ARAAAAAAAACAALAAA. |

AAGAAAAACACCCACACC. . .
AAAAAAACACCCACACC. . .
AAAAAAACACCCACACC. . .
AAAAAAACACCCACACC. . .
AAAAAAACACCCACACC. . .
AAAAAAACACCCACACC. . .
AAARAAAJARACAAAAAA. | .
EAARAAARAALCAARARA. | .
ALAAAAACACCCACACC. . .

GIVEN DEEP,

1982

EnMEMY LINE 3

ENCAMPMENT

(I=2,

J=6)

NNNL ML L MNMLMMUL MMNNHL L MNMMNN L HHNNMMRHL L HLMMNSHL L MMHHMCHHEMMHMHHEH

st ML NONMND

PNMNUNFEL ML MNMLHNHNC MHMHENPFL MU MENHMHECHLMMHLHMHEMHMHEE
hLNhLLNMNNLh_ﬂN%gHggg%LMM?HLHNLNHMHNMNHLLMV
E XL

il HHNHMHLMUMHAHLHMMHHMH
“A“ADADDDDDDDDADADDDDDDDUDDDDDBDDDDDDDDDDDDDDDDDDDD
AAAAASAEASSSSECSESASDSDEDESESESSSSESSSSSDSODDSSSEDDDDDDDSSSDDDSSSD
SDDDDDDSESDDDEDSDSDSDSEDDDSDSDSSSSSSSSDSIDDDISSSDDRDDDDSSSDSDDDDS

CCCCCCCCCcCcececeece.

GIVEN SHALLCW, DETECTED
ARAAAAAAAAC AARAAA. |

AALAAAACOGCCCACACC. | .
ASAARAACACCCACACC. . .
AAAAACACACCCACACC. . .
AAARACACACCCACACC. ..
AAAAACACACCCACACC. | .
AAAALKCACACCCACACC. | .
CCCCCCCCCCCCCCCCe. .
cccc. .
CCCC. .

CCCCCCCCCCCT
CCCCCrCCCCCe
CCCCCCCCCCCCCCCCC,

[lg]
O N

HMLIN
HMLL
HMLN
CCAA
CCcChA

CCCA

s

QD>

OO0
OOCOnn
OO0

NMOT DETECTED

NMOT LETECTED

(REPORT X3

(REPORT X2}

CCCAAA. . .. ... ... .. CCCCcCC
CCCCCC. ........... CCCCCC
CCCCCC............ CCCCCC
CCCCCC. ........... CCCCCC
CCCCCC. ........... CCCCCC
CCCCCC. ........... CCCCCC
CCCCCC............ CCCCCC
CCCAAA. . .. ... .. ... CCCCCC
CCCAAA. ... ... ... .. CCCCCC
CCCCCC............ CCcccce
CCCCCC. ... ... ...... ccCccce
(REPORT X2)
CCCAAA. . . ... ... ... CCCCC
CCCCCC............ CCCCCC
CCCCCC. ........... CCCccce
CCCCCC. ... ... ..... CCCCCC
CCCCCC. . .......... CCCCCC
CCCCCC. ........... CCCCCC
CCCCCC. ........... CCCcccC
CCCCCC.. . ... .. ..... CCCCCC
LCCCCCC. . ... CCCCCC
.CCCCCC. .. ... ... ... CCCCCC. .
CCCCCT. . ... ... ... CCCcCcCcC.

Hi-H
HHM
MHH
HMM
MHM
MMM
L.HM
LM
NHM
MMM
ML

L

.. CCcCCcccecccccccccace
. CCSCCCCCCCCCCcCcCCce

.. CCCCCCCccccccccecce
.. CCCCcgeeceecececcecece
.. CCCCCCCCCCCCCCCCC
.. CCCCCCCCCCCC
..CCCCCCCcCcccCce
.CCcCCC CCCCng

CCCCC
CCCCC
CCCCC
CCCCCCCCCCCCCCCCC

.. CCCCCCCCCCCCCCCCC
..CCCCCCCCCCCCCCCCC
..€ccccceccececcecceecece
.gcgeeeeeceeccecccececcece

.. CCCCCCCCCCCCCCCCC
..CCCCCCCCCCCCCCCCC
..CCCCCCCCCCCCCCCCC
.. CCCCCCCCCCCCCCCCC
.. CCCCCCCCCCCCCCCCC
.. cceeeeececccececccccec

. CCCCCCCcCccecccccece

CCCCCCCcCcCCcCccccce

CCCCCCCCCCCCCCCCC

- ATTACK/CONTINUE GIVEN DEEP, DETECTED

HMLN
HMLL
HMLN
CCaA
CCCA
CCCaA
CCCA
CCChA
CCCA
CCCA
CCCA
CCCA
CCCA
CCCC



OPTIMALITY March 4, 1982

DECISION MAP ENEMY LINE 2 ENCAMPMENT 1 (I=2, J=7)

SN L L NNML NN L MMNMSL L MNMMNNL L HHNNMMAHLCHLMNHHL L MMHHEMLHHEMMHMHHH
NNLMLVLNHRLL’%VNLNPNLVLVNNLHNHNINHNHNHLPLMLﬂHNHhHLHLNMHLHMHHHMHH
T NMNILL NN ”HNLNHNNMLLV“NHIHN_NPﬂHNVNPLLHWLHHNHMHLMLMHHLHMMHHVH

ATTAFK/CDNTINUE/SHéLLGW/DEEP - (REPORT X1}

ASSELDDLDDDLDOEDDDDDDDLDDDDDL DD DL DD DD DDEDDRDDEDDDLDEDRDRDDLDDLDD
HHM DBDDDDDDQDDuDDDDDDDDDDDDDDLEDDDUDDDDDDDDDDDDDDDDDDDDDDDDDDDDSCSS
MHH CoODDLDDLDODDDLDDODDDDDLDDEDDODDEDDODDDDDDDDRDDLDDDDDDDDEDDRDSSSS
HM CCDDDDDODRDDODDDDDDDDDDLDDDDL DD DD DDDDDDDDDDDDDDERDDDDPRDSESDDDS
MMM DLDDEDDLDDRLDDDDDDDDLDDLDDLD DL DD DDDDDLDDDDDD DD DDRDDDDDEDEDSDEDS
MMM DDDDLDDDDDCLDCDDDDDDDRDLDDLDDEDEDDDDDDDODDDRLDDIDDDDDDDDEDDLDDRDD
Lk DCDDODDDDDLDDDDDLDDEDDDDDLDDDDDLDDLDDLDPLDDLDDDDDRDDDRDRDDEDDDDD
LM AAAAAAAAAASDADRADDDADDDDDDLDDDDDEDDLDDDDDRDDEDDDDDDDDDDDDDDEDSESS
MM BAEAAABAAAASDATADDDADDDDDDLDREDDDDDLDRDDDDDDDLDDLDDEDDDDDEDDDDSESS
PMM AAAASESSASSEEEESSSASDEDSDEDSDSDDDSDSDDSSSDLLSSSSDSDSSNSSSDIDSSSD

DLDEDDOESSSSDEDSESSEDShEDESSE55855E88558D5SSS5SEDSDSDDSSSSDODSSSD
ATTACF/CGNTIKUE GIVEN SHALLOW, MOT DETECTED (REPORT X2

ABAAAAAAAACALLALA. .  CCCAAA. . . . ... . .. .. CCCCCC...CcCccceeecececececececcc
HHM ABAAAAACACCCACACC. . . CCCCCC. . . ... .. .. CCCCCC. .. Ccceccececeececeeecceccce
MHH AAAAAAACACCCACACC. . . CCCCCC. .. ... ..., CCCCCG. .. CCccceeeeececeececcee
HMM ABAAAAACACCCACACC. . . CCCCCC. . ... ... ..... CCCCCC. .. cceeeececeeceeccececcece
MHM AAAAAAACACCCACACC. . . CCCCCC. . .......... CCCCCC...CCCCCcCcceccecececececcece
" MM AAAAACACACCCACACC. . .CCCCCC............ CCCCCC...cLcceeeeeeceececccece
s LHM AAAAACACACCCACACC. . . CCGCCC. . .. .. ...... CCCCCC. . .CcCcceceeeececeeecccece
! LLMM AAAAAAACACCCACACC. . . CCCCCC. .. .. ... ... CCCCCC. .. cLcceeeeeececececccece
NHM AAAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. CCCLCCCcCcececececececcecce
NiiM AAAAAAACACCCACACC. . . CCCCCC. ... . ... .... CCCCCC. .. Ccceceeeecceececcecccec
NLL CCCCCCCCCCCccecocecec. CCCCCC. . . ... ... ... CCCCCC. .. ceeceeeeecececceccecce
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2}
HHH AAAARAAAAAACAAAAAA. . . CCCAAA. .. . .. ... ... CCCCCC. .. ccgceeceeecececeeececceccce
HHM ‘ AAAAACACACCCATACG. .. CCCCCC. . ... ... ... CCCCCC. .. CcCCceeeeceeeecceccecace
MHH ARAAARCACACCCACACC. . . CCCCCC. . ... ... ... CCCCCC. .. CCCcLccceeeeeceecce
HMM AAAAACACACCCACACC. . . CCCCCC. . ... ..... .. CCCCCC. .. ceccececeeeceecececcececcce
MHM AAAAACACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCcecceeceeccececececcec
MMM ACACCCLCACCCCCCCC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCcccceeececececccec
L.HM ACACCCCCACCCCLCCC. . . CCCCCC. . ... ... ... CCCCCC. . .CCCCCCCLCCCCCCCCCC
LM CCCCCCCCCCCCoOCCC. .. CCCCCC. ... .. ... ...CCCCCC...CCCCCCCCeeeeecececec
NHM FCCPCCCCPC"CCCCCF...CCCCCC ............ CCCCCC. .. Ccoceeeeecccceecccece
NMM CCCCCCCCCCCCCLCCC. . . CCCCCC. .. ... .. ..., CCCCCC...CCCCCCCCcCCcCccceccece
NLL CCCCCCCCCCoeoccoce. CCCCCC. .. ... ... .. CCCCCa. CCCCCCcececeeceeccee
ATTACK/CONT INUE GIVtNLGFcP, NOT DETECTED ATTACK/CONTINUE IV&RLgEEP; DETECTED
HMLN
ML (REPORT X3 HMILL
HMLN HMLN
HHH CCAA HHH CCAA
M- CCCA HHM CCCA
MHH CCCA - MHH CCCA
HM CCCh HMM CCCA
MHM CCCA MHM CCCA
MMM CCCA MMM CCCA
LHM CCCA LHM CCCA
LMM CCCA MM CCCC
NHM CCCA NHM CCCC
NMi1 CCCA MMM CCCA

Ni_L cccc ‘ NL.L CCcCC



OPTIMALITY March &,

DECISION MAP

ATTACA/CDNT&NUE/QHALLGN/DEFP

HHM
MHH
HMM
MHM
MMM
LHM
LM
NHM
NMM

NLL
ATTACK/CONTINUE GIVEN SHALLOW,

1982

ENEMY LINE 2

ENCAMPMENT 7

J=1)

NdhlNLLNNMLHNLLMMFNqLLMNHNNNLLPHNNMVhHLLHLMMNHHLLNMHHMLHHVMHMHHH
NNLN!NLNTNLLVWMNLFHNLPLMNMLHNH\LMHNHNﬂLHLMLMHNHMHLHLMMHLHMHMHMHH
LML L NMNNL MU PN NHNNML L MMNHLHNO MEMHNMNHL MM HHENHMAL ML MHECHMPHAMH

(REPORT X1)

AGAAAAAAAAAALLAAAAAAAAAAAAAGAAAAAARAAAAAAAAALAARAAAAAAAAAAAAAAAA
AAAALAAAAALAAAAAAAARAAAAAAALAAAAAAAAAALAALAAAAAAAAAAAAAAAAAAAAAAA
AARAKAAAAALALAAARAALALAAAAAAAAALAAAALAAALAAAAAAAAAAARAAAAAAAAAAA
AAAALGAAAAAAAAAAARAAAALAAAALLGAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAA
ARLALAAAAAAARAARAAALAAAAAAARAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAABAAAAAALLAAAAAAALNAAAAARRAAAALALAALAAABAAAAAAAAALALAAAAAAAAAAAL
AAAAARAAAAALAAAARAAARRAAAAALALAAAAARAAAAAAAAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAABAALLAARARALAAALAALAAALAAAAALALAAAALALARAAAAAAAAAAAAAAAAA
AAAAARAAAAAAARAAAAARAAAALAAAAAAAAARZAAAAAAAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAALAALAARRAAAAAAAALNAAARAALLASAAALAALAAAAAAAAAAAAAAAAAAAAA
ARAARSAAAAALAADLAAARAAALAALAALALAAARLAAAAAAALAAAAAAAAAAAAAALAAAAA

NOT DETECTED (REPORT X2}
HHH AGAARAAAAARAAAAAA. . . AAAAAA. . .. .. ... AAAALA. . . AARAAAAAAAAAAAALA
HHM AAAAABAAAAALAAAAA. . . AAAAAA. . . . . ... AAAAAL. | | AAAAAAAAAAALALAAA
MHH AAARAAAAAAAAAAAAA. . L AARABA. . . . L. AAARAAA. . . AAARAAAAAAAAAAAAAA
HMM AARBARAAAAAAAAAAAA. . . AAKAAA. . . . ... AAAAAA. . . ABAAAAAAAAAAAAAAA
. MHM ARBAAAAAAALAALAAA. . . AAAAAA. . . . .. ... AAARAAA. . . AARAAAAAAAAAAAAAA
v MMM ABAAAAAAAALLAAARA. . . AAAAAA. . . . . .. L. ARAAAA. . . AAAAAAAAAAAARAAAAA
o LHM ALAAAAAAARALALAAL. .  AAARAAA. . . . . ... ... AAAAAL. . . AAAAAAAARAAAAAAAA
' MM ARAAAAAAAAAALAAAA. . . AAAAAA. . . . . . L. ... AAAAAL. . . AAAAAAAAAAAAAAAAA
NHM AAAARAAAABLALAAAA. . . AGAAAA. . . . ... ... AAALAGA. . | AAAAAAAAARAAAAAAAA
NMM AAARAAAAAAAALAAAL. . . AAARASA. . . . .. ... AAJAAA. . . ALAAAAAAAAAAAAAAA
NLL AAAAAAAALLALLAAAA, AAAAAA. . .. L AAAAAAL. . . ALAAAAAAAAAAAAAAA
ATTACK/CONTINUE GIVEN SHALLCW, DETECTED (REPORT X2)
HHH AAALAAAAAALLALALA. . . AAAALKA. . . . .. ... ... AAAAAL. . | AAAAAAAALAAAAAAAA
HHM ALABABALAAGAALAAA. . . AAAAAA. L . . ... . AAAAAL. . . AAAAAAAAAAARAAAAAA
MHH ALAAAJAALAAAAAAAA. | .  ACAAGBA. . .. . .. ... .. AAAAAA. . . ARBAAAAAAAAAAAAAA
HMM LAARAAQLLALALLAAAA. | L AAAAAA. ... . L. L. AAALRAA. . . AAAAAAAAAAAAAAAAL
MHM AAAAAAAALALAALAAG. | (AAARAAA. . . .. .. ... AALBAL. | | AAAAAAAAAALANAAAA
MMM AAAAALLAAAALANAAN. . AAAAASL. ... . ... L. AAAAAA. . . AABAAAAAAAALALAAA
LHM AAAARALAKAALALAAAA, |  AARAAA. . . . .. ... L. AALLAL. | | AALAAAAAARALAAAAAA
MM AéAAAAAAAéﬁéAAAAA,..AAAAAA ............ AAALAL. . . AALAAAAAAAAAAAAAA
NHM ALAAAARALLRHALAAL, |  AARAARA. . . . . .. ... .. AAAAAL. . | ARAAAAAAARALAARAAA
NMM LAAAAAARAALRLAAAAA. | | AGAAAA. . . . AAL . AGAAAAAAAAKAAAAAA
NLL AAAAAAARARAAAAMARA. ALABLA. .. L AAALAA. AAAAAAAAAAAAAAAAA
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED
HMLM HMLN
HMLL (REPCRT X3: HMLL
HIILN HMLN
HHH ALAG HHH AAAA
HHM AAAA Hi-{1 AA”AA
MHH ABAA M= AAAA
HiM ARAA HMM AAAA
MHM ARAL MHM AAAA
MMM AEAESA MM AAAA
LHM AAAL LHM AAAA
LMM AB/AA LMi1 AAAA
NHM AAAA/ MNHM AAAA
NMM AA/RAA MMM AAAA
NL.L ALAA Ni_L AAAA



-09-

OPTIMALITY March &, 1982

DECISION MAP ENEMY LINE 2 ENCAMPMENT & (I=3, J=2}

NN UNINPIL RN L MMNNHLCMNMMNNLLHANNMMHHL LS MMNHHLLMMHEALHEMMHMSHE
KNLNLNLNWNLLV”MNLNHNLMLNNHLHNHNLVHVHNMLHLMLNFNHMH HLMMHL HMHMHMHH
AMLNNC L MPINML A PINL NENMNML L MMNHLHNONHAHNMNHL L ML HHNEMAL ML MHELHMMHENH

ATTACK/CONTINUE/SHALLOW/DEEP (REPORT X1)
HHH AALAAAALAAAAALAAAAAAALAAARAAAAAAAAAAAAAAAAAAAAADDDDDDSDDDDDDDDDD
HHM AARARAAAAAAAALLAAAAAAAAAAAAAAALMAAAAGALAAAADDDAAADDDDLDSDDDSSESDDDD
i+ AAAAAAALAALLLAAAAALLAAAAAAAALAARAAAAAALAADDDAAADDDDDDSDDDSSSDDDD
HMM AEALAAAAAAALLAAAAAARAAAAANALAAAAAAAAAALGDDDDDDAAADDDDDDSDDDSESDDDD
PHM HLAAAAALAAALLAAAAAALAAAAAAALAAAAAAAAAADDDDDDAAADDDDDDSDLDSSSDDDD -
MM AARAAAAALALALAAAAADADDDDADADADADLDDDDDDDDDDDRDDDEDDDDDDDDDDDRLDDDD
LHM AARAALAAAAAALAAAADADDDLDARADADADDDDDDEDDRDDRDRERRDDDLDRDDDRRDEDD
MM HAAAAAALAAALLARALAAAAAALAAALAARAAARAAAAAAESSSSSAAASSESSS5S55555855SD
INHM AARAEALAALAAQAJAAAAALALAAAAAARAAAAAAAAAASSSESSAAASSESSESEESSESSESD
MMM AAARAAARAALALAAARAALAAALRAAAAAALLAAAALAASSSSSSAAAESSESE8S555SSDD0LD
NLL AALARAAAAAALALKAALLAASASAAASASAGEEEE8ESE8EE55858555858DSSSDIDDDDD
ATTACK/CONTINUE GIVEN SHALLLOW. NOT DETECTED (REPORT X2
HHM AAAAABAAALANAAAAA. .  AAAAAA. . . ... ... AALAAA. . . ARAAAAAAAACCCCCCC
HHM ARARAAALALARAAAAS. | . AGAAAA. . . .. AAAAAGL, . . AAAAAAAAAACCCCCCC
MiHH ALAARAAAAALAAALAAA. . | AAKBAA. . . L. AARAAL. . . ARAAAAALAACCCCCCC
HMM AAARAAAAALAALAALA. . . ARAAAA. . . ... AAAAAA. . . AAAAAACAAACCCCCCC
MHM ALABRAAAAAALAAAAAA. . . AAAAAA. . ... L. AAAAAA. . . AAAAAACAAACCCCCCC
MMM AAALAAAAAAARLAAARA. . . CACARA. . .. .. ... ... CCCCCC. .. cceeeeeeeeeccececcece
LHM AAAALAAAAAALLLANAAL. . . CACAAA. . .. . . ... ... CCCCCC. .. CCCCCCCCCCcCcCcCecccc
LM HAAAAAAAAAALLAAAA. | AAAAAA. . ... L. L L. AAAALA. . . AAAAAACAAACCCCCCC
NHM AAALLAAAAALALLAAA. . L  AAAAAL. . .. L L L L AAALLAL. . . ARARAAACAAACCCCCCC
NMM AALALALAAAAAAAAAS. |  AAAAAA. .. . ... ... L. AddsAL. . . AAAAAACAAACCCCCCC
NILL AAAALAAAALARAAAAA, ARAAAA. . L CCCaAAaA. . . CCCCCCCCCCCCCCCCC
ATTACKA/CONTINUE GIVEN SHALLOW, DETECTED (REFORT X2)
HHH ARAAAAAAAAAGAAAAA. | | AAAAAA. . . . .. L L. L. CCCAAA. . . CCCCCCACCCCCCCCCC
HHM AABAAAAAALLAAALAA. || AABRAAA. . . . .. ... ... AAAAAA. . . AAAAAACAAACCCCCCC
MiHH AARAAAAAAAALAAAAA. . . AAAAAA. . .. ... ... AARAAA. . . AABAAACARACCCCCCC
HMM AAAAALAAAAGALAARA. .  CACAAA. . . . ... ... .. CCCCCC. .. CCcLceceeeceeeccececcec
MHM ARAAALAAAALALLLAA. .  CACABA. .. . ... . .. .. CCCCCC. .. CCCCCCCCcecceccecceeccece
MMM . AAABMALACACACACACC. . . CACCCC. .. ... ... ... CCCCCC...CcCcCcceceecececceeccec
LHM AAAABAACACACACACGC. . . CACCCC. ... .. .. ... CCCCCC. .. cceececeeececceccecececcce
LM AASAAAAALACAAAALNA. . CCCAAL. . .. .. . ... CCCCCC..‘CCCCCCCCCCCCCCCCC
NHM AARARRAAARARCAARBGA. .  CCCA&A. . . ... . ... .. CCCCCC...CCCCCCCCCCCCCCCCC
NMM SASAASALGALAALAAA. . L CACAGA. . .. . .. ... CCCCCC. .. CCCCCCCceccecececcec
NLL - ARARACACACCCACACCG. CCCCca. .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCe
ATTACK/CONTINUE GIVEN PEEP, NOT DETECTED ATTACK/CONTINUE GIVEQ 3EEP; DETECTED -
HMI_N [
HMLL (REFPURT X3) HMLL
HMLM HMLN
HHH CAAL HHH CCAA
HHM CAAA HHM CALA
MHH CAAA MHH CAAA
HMM ChHAA MM CCaA
MHM CaAA FiHM CCAA
MMM CCAA MMM CCCA
LHM CCAL LHM CCCA
LMM CLAA MM CCAA
NHM CAAA MNHM CCAA
NMM ChAA INvM CCAA

NLL ccaa Mi_L CCCA



OPTIMALITY March 4, 1982

DECISION MAP - EMEMY LINE 2 ENCAMPMENT S (I=3, J=3)

FIRNUNLCNNMU TN L MPNNHL L PNMMNNL L HANNMMHELL HOMMMHEHC L MMHEMOCHHEMEMHAA
MM NL MLNPMUL NMNIAFEL MOMNFLHNHN SN NMLHL ML MENHAHL HOMMELHMHMHMHEE
RN LINMNNL L FMINCNHNNMUL FIMMELHNLNHYHNMNELL ML HENEMH LM MHHLHMMEHEMH

ATTACK/CONTINUE/SHALLOW/DEEP (REPORT X1)
HHH QAAAAAAAAAAAAAAAADADDDDDDDDDEDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDD
HHM ALALAAARLALAALAALAALABAALAAAAAAAAAAADDDDDIAAADDDDDDSDEDSESSESD
i AAAAAAAAAAAAQAAAAAAAA&AAAAAAAAAAAAAA&ADDDDDDAAADDDDDDSDDDSSSSSSD
HMM ALAAAAAAALALLANAALAADDDAAADADADDDDLRDDEDDRDLDDDDDREDDDDDRDDLDDEDD
MM ARARAAAAALLALABAAAAADDDAAADADADDDDEDDRRDDEDDLDDDRDDLDDDDDRDDLRDDDDD
MM ADADDDDDRADCDSDDDDDADDDEDRDDDLDDLDDLDDRDEDDDDLDRDDEDDEDDRDDLDDDDS
LHM - ADADDDDLDACUDDDLDDODDADDDRDDDDDEDDERDDRDDRDDDDDLDDDRDDEDDDDDDRDDDDDRDS
LM AAAKAAALALAALNLAAAALAASSSASASASASEESSSSES5E558555DSOSDRDDLDELDDDDD
NHM AABAAAAAARLAABARAABASSEASASASASESSSSSSSSES5S8SSDSDSDEDORDBEDDDDD
NVM ALAAALAALALAARAAASASESEASASASASSESEESE88EERESSEDSDSDDDDLDDLDDIDD
Ll AAAARSASAGEEEEEE55AEEE558C68CEEEE8855E888SDESSEDSDSDBDSESSLSSESh
ATiACK/CDNTI&Ut GIVEN SHALLOW, NOT DETECTED (REPORT X2)
ALARAAARAALAOAAAAA. . . AAAALA. . . . . L. L. CCCAAA. . . CCCCCCCCCCCCCCCCC
HHM AAABALAAAALAAAAAA. | . AGAAAA. . . . AAAAALA. . ABAAAACAAACCCCCCC
M=H AAAAABAAAAAAALAAL. |  AAAARA. L AAARAAL. . . ARAAAACAAACCCCCCC
HMt AGAAAALAAARAAAALA. . . CACAAA. .. .. . ... ... CCCCCC. .. CCCCCCCCCCCCCCCCC
MM ALAJAAAAAARALAAAAA. . . CACABA. . . . . . ... ... CCCCCL. .. CCCCCCCCCCCCCCCCCe
o - MMM AAAAAAACACACACACC. . . CACCCC. . ... ... .. .. CCCCCC...CCCCCCCCCCCCCCCCC
- LHM AAAAAAACACACACACC. . . CACCCC. . ... ... .... CCCCCC. .. CCccececececececececcec
' .MM AAAAAAAAAAAALAAAAA. . CACAAL. . .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
NHM AALAAAAABALAAAAAA. .  CACARAG. . . .. .. ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
Nn. ALAAAAAARAGAAAALN. . CACAAA. .. . ... ... .. CCCCCC...CCCCCCCCCCCCCCCCC
LL ALAAAAACACCCACACC. CCCCCC. . ... ....... CCCCCC. .. ccgeeeeeecceecceccece
ATTACK/CDNTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HHH AAABAAAAALAALAAALA. . . CACAAA. . ... .. .. ... CCCCCC...CCCCCCCCCCCCCCCCC
HHM ALABAAAAALLAALANA. . . CACAAA. . . . . .. e CCCCCC. .. CCCCCCCcCcCcecccececce
MHH AARAAAAAAALALARAANA. . CACAAA. . . . . . ... ... CCCCCC. .. CCCCCCcecececceeccec
HMM ALARRAAQCACCCACACC. . . CCCCCC. . ... ... .. .. CCCCCC. .. cccgeceeeecceccecccecece
MM AAAMAAAACACCCACACC. . . CCCCCC. ... .. ... .. CCCCCC. .. CCCCCCCCCCceccececcec
MM ‘ AAAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. CCCCCCCCCCcCcccecccece
LHM AALAARAACACCCACACC. . . CCCCCC. . ... ... .. .. CCCCCC. .. CCCccCccececceecccececcece
LM ACACCCCCACCCCCCCC. . . CCCCCC. ... ... .. .. CCCCCC. .. CCCCCCCCcecceccecccec
NHM HCACCCCCACCCCCCCC. .  CCCCCC. . ... ... ... CCCCCC. .. CCCCCCCCCCCCCCCCC
NPMM AAAQHCACHFC”ALACC...CCCCCC ............ CCCCCC. .. CCCCCCCCCCCCCCCCC
NLL CCCCCCCCCCCCCLCCC. . . CCGCCG. ... ... . ... CCCCCC. CCCCCCccececcaoccece
ATTACK/CONTINUE GIVEN EEEP, RDT DETECTED ATTACK/CONTINUE GIVE%LREEP’ DETECTED
HMLN
HMLL (REPORT X3 HMLL
HMILN HMLN
H-H CCAN HHH - CCAA
HHM CafA HHM CCAA
MHH Cdh : fMHH CCAA
HMi1 CCAA HMM CCCA
MHM cCaa iyl CCCA
MMM CCCA MM CCCA
LHM CCCA LHM CCCA
LMM CAA LMM CCCA
NHM CCAA MM CCCA
NPMM CCAL MMM CCCA

NLL CCCA Ni_l. cccce



OPTIMALITY March &,

DECISION MaP

1962

ENMEMY LINE 2 ENCAMPMENT 4 (I=3, J=4)

PMNL L L NNPIL NG L MMNMHL LU MNMMNNC L HENMNMMFH LG L HLPINHALLMMHEMOHEMAHMHAA
NALNLNLCNMML L ANMMLNHNML ML MNMLHMAENLMHENENPILHLC MO PMHNMHMRELHLMEHLOHMHEMHMHA
PEL N NL L NMINN L PINC NHNMITL L MMM HNCNHMANMNHL LML HHENHMEL ML MHELCHMMHAMH

ATTACK/CONTINUE/QHALLGN/DEEP (REPORT X1}
HHH AAAAAAAAAADDDLDDLDDDDDEDDDDDLDDRDDRDDDDOLDDLDDEDDRDDEDDLDDLDDDDD
HHM AAAAALAAALAAANAAAAAADDDADADADADRDDDEDDDDDLDDDLDRDDDDDDDDDDDDLDDDDD
MM ARAALRAAARAAAASANAAAADDDADRADADADLDDDDDLDDDDDRDDRDDRDDDDDDDDDDDDDD
HMM AAAAADADADLDADADDDADDDDDDDDDORDDDDDLDDDDDDDDRDDLDDRDDDDDRDODDDDDD
MH"M AARAAADADADDDADADDDARDLDDDEDDLDRODEDDDDRDDEDDLDDLDDDDDERDDDDLDDDRDD
M DoDDDRDOLDDDDDDRDDDDDRDDDRDDDDDLRDDDDODDDDRDUDIRDDRDDDDDDDDDDSDSSESS
LHM DEDDDDDLDDRODDDDDDDDDDLDDEDDRDDLDDRDDLDDUDDL DD DDDDDDEDDDDSDESSSS
LM AGARAABAAARAAACASASASESESE8ECASACEESSS555888DS8SSSDSISDDDDDDDLDDLDD
NH™M AAAAAQAAAAAAéSASASASSSSSS55ASASSSSSSSSSSSSDSSSSDSDSDDDDDDDDDDDDD
NMr ASEE5EAEEEESE585555DSOSDEDSDSDDDSDSDULSSSDDISSSDDDDDIDDLDEDDSESS
NLL DDDDDDDDDDDJDDDDDEDCDDUDDDDDDDDDDDDDDDSDCDDDSSSDDDDDUDSSSDDDSSSS
ATTACK/CONTINUE GIVENM SHALLOW, NOT DETECTED (REPORT X2}
HHH ALAAAADLAAAAALAAAGL, .  CACAAA. . .. ... ... .. CCCCCC...CCCCCCCcCcececeeccecec
HHEM AAAAAAAAABAAAAAAA. . . CACAAA. . .. . . .. . . .. CCCCCC. .. CCCCCCLCCceececeeece
MHH AAAAAAAAAAAAAAALA. . . CACAAL. . .. ... ... .. CCCCCC. .. CcCcCcecegeeeceeececececece
HMM AAAAAAACACACACACC. . . CACCCC. . ... .. .. ... CCCCCC. .. ccceeeeeecececececcece
MHM AAAAAAACACACACACC. . . CACCCC. . ... .. ... .. CCCCCC. .. CCCCccCceccecececececec
BN MMM AAAAAAACACCCACACC. . . CCCCCC. ... . .... ... CCCCCC...cceceeeceececeeccececce
) LHM AAAAAAACACCCACACC. . . CCCCCC. .. .. .. ..... CCCCCC. .. Cccgceceeceececcececceccec
! LM ABAAAAAAAACALALALS. |  CCCAAA. . ... .. ... .. CCCCCC. .. cLceceeceeceeececececccce
NHM AAAAAAAAAACAAAAAA,. . . CCCAAA. . .. . ... .. .. CCCCCC...CCCCCCCCCCCCCCCCC
NWM AALALANCACCCACACC, . . CCCCCC. . .. .. ... ... CCCCCC. .. cececececacecceccececcecececc
LL cccceceeeececcececcecce. CCCCCC. ... ... ..... CCCCCC. .. cceceeeecececccececce
ATTAPK/FDNTINUn GIVEN SHALLOW, LETECTED (REPORT X2)
Hi AAAAAAAAAACAARAAGAL. |  CCCAAA. . . . ... .. ... CCCCCC...CCCCCCCCCCCcCcCcLcece
HHM ALAAAAACACCCACACC. . . CCCCCC. . . . ... ... .. CCCCCC. .. cLceceeeeeecececececceccecce
MHH AAAAAAMCACCCACACC. . . CCCCCC. . ... .. ... .. CCCCCC. .. CCCCCcCcececeececcececccec
HMM AAAAAAACACCCACACC...CCCCCC ............ CCCCCC. .. CCCCCCCCCCCCCCCCC
MHM ABBARAACACCCACACC, . . CCCCCC. .. .. ... .. .. CCCCCGC. .. CCCCCCCCCCLceeace
MMM ABRAAACACACCCATACC. . . CCCCCC. ... ... ... .. CCCCCLC. .. cceeceeeecececececcec
LHM AAAAACACACCCACACC. . . CCCCTC. . .. ... ... .. CCCCCC. .. CCCCCCCceceeceeceecece
Migh! CCCCCCCCCCCCCCCCC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCCCCECCCCCCCCCCC
NHM CCCOCCCCCCCCCCCCC. . . CCCCCC. ... ... ... CCCCCC. .. CCCCCCCCCCCeCccece
. MMM CCCCCCCCCCCCOCCoC. . . CCCCLC. . ... ... CCCCCC. .. CCCceceeceececececececce
NLL CCCCCCCCCTCCCCCCC. . . CCCCCC. ... .. ...... CCCCCC. ccccceecceccceccce
ATTACK/CONTINUE GIVENM DEEP, NOT DETECTED ATTACK/CONTINVE GIVEN DEEP, DETECTED
HMLN HMLN
HMLL (REPORT X3) HML L
HMLNM HMLN
Hr-H CCAA HHH CCAA
HHM CCAA =M CCCA
MHH CCAA i CCCA
HMM CCCA HMM CCCA
- MHM CCCA MM CCCA
MMM CCCA , MMM CCCA
L.Hi1 CCCA LHM CCCA
.MM CChA LM CCCA
NHM CCAas M CCCA
NMM CCCa MMM CCCA
NLL CCCA NLL cccce




_59_

DPTIMALITY March &4, 1932

DECISION MAP ENMEMY LINE 2 ENCAMPMENT 3 (I=3, J=5)

PNMLNLLNNMU NP LMMNAHL LMNMMNNL L HHENNMMEHLLHL MMNHALCMMHEMOHEMMEMHHA
NNCHNUNCNFNU L MNMNLD NHNL MO MNMLENAENOMENHNMUEL ML MENHMHOHL MO EMHAEMEA
MNUNMNMILNMNNL P MNLNHNNMLCMMNHLHNONHHNMNELL MM HANMHMHAL MO MHHLHMEHHEMA

ATTACK/CONT INUE/SHALL OW/DEEP (REPORT X1)
HHH A&AADDDDDDDDDLRDDLDDDLDDLDDDDDLDDEDDE DL DDDRDDDDDLDDDDDRDDDEDEDDDDD
HHM AAAARADADADLDDDDLRDDADDDLDDDDDLDDDDDDDDL DD DDLDDLDDDDDEDDDDSDSEDDD
MHH AAAAADADADDLDDDDRDADDDLDDDDDLDDDDDRDDDDDDDR L DDDDDDDDEDDDDSESDDDD
HMM ADADDDDDDDLDDODDEDDLRDDDDDDDDDDDDDDRDDDDDDDDLDDRDDDDDDDDEDDLDDEDD
MHM ADADDDDLDDLDLIDDLDDDDEDDDEDDLDDRDDDDDDDDLDDRDDDDDDDDDDDLDDLDDLDD
MMM DDDRCDDDDLLDDDDEDDRDDDEDDDDDIDDEDDDEDDDDRDDDLDRDDDDDDDDDLDDLDDEDS
LHM LLDRODDDLDLDDODRDDDRDDEDDEDDEDDEDDLODLDDDDDLDRDDDLDDEDDEDDDDDDDS
MM AAAAAAAAAASCALEAEESAESEEEEEEEES55858858585SDE35SDSDSDDDSESDLDDDDD
NHM AAAAAALAMAACSASASESEASSESE5S8CSES5E88E85S85855DSS8EDSSDDDSSSDRDDDDD
MM u“SDDSDCSSDWDcDSDSSCDDDDDDDDEDDEDDDDDDSSSDSDSSSDSDSDDDSSSSSSSSSS
NLL SDESDSDEEDSDDSLSDEDSDRDDDLDSDEDESSESEES58DSDDDESSSDEDSEDSESDISDDDS
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2)
HHH ALAAAAAAAATAMAANA. . . CCCAGA. . .. . ... ... CCCCCC. .. Cccececececeeeceecceccece
HHM ARARAAAACACACACACC. . . CACCCC. ... ... .. ... CCCCCC. .. CECCccceececeececcecece
MHH AARAAAAACACACACACC. . . CACCCC. ... ... ... .. -CCCCCC. .. ccececegeeeceececcecceccec
HMM ALAAAAACACCCACACC. . . CCCCCC. ... ... ..... CCCCCC. .. Cccecceeececececcccece
MHM AAAAAAACACCCACACC. . . CCCCCC. . ... ... . ... CCCCCC. .. CCcccececececceccecececce
MMM AAAAAAACACCCACACC. . . CCCCCC. . ... ... ... CCCCCC. .. CCcgcgeeeececcecececceccce
LHM AAAAAAACACCCACACC. . . CCCCCC. . ... .. ... .. CCCCCC. .. Cccccececeececececccecceccce
LMM ANAARAAAAACAABALA. . . CCCAAA. . . . .. ... ... CCCCCC. .. Cccecececeeeeccececceccec
NHN AALAAABAAACAAAAAG. . . CCCAAA. . .. ... .. ... CCCCCC. .. Cccceceeceecececcececcec
NM CCCCCCCCCCCCCCCCC. . . CCCCCC. ... ... ..... CCCCCC. .. Ccccecececeececececcec
NL cCCCcCccceecocecccerce. CCCCCC. ... ... .... CCCCCC. .. cceceececeeececcececcec
ATTACK/CDFTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HHH AAAALAAAAACAHAAAAA. . . CCCAAA. . . . . . ... ... CCCCCC. .. CCCCCCCCcCCcCceccecce
HHM ABAAAAACACCCACACC. . . CCCCCC. ... ... CCCCCC. .. CCCCCCcceceecececec
MHH AAAAAAACACCCACACC. . . CCCCCC. .. . ... ... .. CCCCCC. .. CcCcccecececeeccececcecece
HMM AARAAAAACACCCACACC. . . CCCCCC... . .. .. ... .. CCCCCC. .. Ccccceeeeecececcececccec
MHM AKAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. CCCccecececcecececcccece
MM™ AAAAACACACCCACACC. . . CCCCCC. . .. ... .. ... CCCCCC. .. CCCCCCCCCCCCCCCCC
LHM AASALCACACCCACACC. . . CCCCCC. .. ... ... .. CCCGCCC. .. CcCccceececccccccecce
L.MM CCCOCCCOCCCCCCCCC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCcccocecececececoececceccece
NHM CCCCCCCCCCOCCCCCC. . . CCCCCC. .. ... ... .. CCCCCC. .. CCCCCcCcCcCcccceccecce
NMM CCCCCCCCCCCCCoCCC. .. CCCCCC. .. .. .. .. ... CCCCCC. .. CCCccceccecececcececececce
NLL CCCCCCToCoCCoCCic. CCCCCcC. .. .. .. .. ... CCCCCC. CCCcCcCccececececcccececee
ATTACK/CONMTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED
HMLN HMLN
HMLL (REPORT X3) HMLL
HMLN HMLN
HHH cCaa HHH CCAA
Hiii CCCA ' - HHM CCCA
MHH CCCA MirH CCCA
HMiM CCCA HMM CCCA
MHM CCCh PHM CCCaA
MM CCCA MMM CCCA
LHIM CCCA -HiM CCCA
.MM CCAA MM CCCA
NHM CCAA hiHM CCCA
NP CCCC NPt CCCC
NLL cccc MLl T CCCC



OPTIMALITY March &, 1982

DECISION MAP EMNEMY LINE 2 ENCAMPMENT 2 (I=3, J=&)

INMUNLLNNML NN MMNNHL L MNMMNNG L HHNNMMHEALL HMMNHHL L MPHHMLHHEMMHMAHH
BN IS U NUNPINU L MNMINL I HNL ML MNML HNHMOCMEIMENMUHO L MHNHEMBLHL ML EMEMHAMHA
RN L NMNNLTEMINDNHNNML L MANHL_HNCNHFENMMNHLL MM HHENHPMHO ML MHEL HMMHEMH

ATTACK/CDNTINUE/SH‘LLDN/DEEP (REPORT X1)
HHH SSEDDDDDDDDDLDPDDDLDDLELDDDEDDLDDUDDLDDLDLL DL DDDEDDEDDDDLLDDDDD
HHM ADD“DDDDDDDDDuDDDDDDDDDDDDDDDDDUDDDDDDDDDODD“DDDDDDDDDDDDDDDDDQD
MHH ADDDDDRDDDLDULDDLDDDDDEDDLRDLDDDDDLDDDDDEDDLDDLIDDDDDLDDLDDDDDDSD
HMM PDDDDDDDDDLDCLDDDDDEDDEDDL DL DDLLE DD DDDDDEDLDDDLIDDDDDDDDDDDLDD
MHI1 CLDDDDDDDLDDDELDDLDDDDDDDDLDELDDEDDDDDD DD DD DD DDDDDEDDLDDDDD
MM DDDDDDDDDRDRDLDDDDDDDDIDDD DD DD DD DD DD DD D DD DD DDEDDLDDDDS
LM DCDDDDDDDDELDLDLLDDDDDDDDLLDLDRDDDEDDLDELDD DD DDDDDLDDDDDDDDDDS
LM AAAAASHSASSEESSSSDADSSESSSESDSISDLDSDSDISSESDESSEDSDSDDDSESDLDESSS
NHM AARAASASAHESEESSESSDADSSESSSDEDSODDSISIDSSESSDESSEDSDSDDDSSSOLDSSSS
NMM DDSDDDDDDDDDDBDDDSSSDDDDDGDDDDDUDSDSDDDDDDuDSSCDCDSDDDGSSDSDSSSS
NLL. DDDDDDESSDDDSDSESDSDSDDDDSDSDSSSSSSSSDSDDDESSSDDDDDDDSSSDEDDEDS
ATTACK/CONTINUE GIVtN SHALLCW, NOT DETECTED  (REPORT X2)
HHH AGAAAAAAAACAAGALA. . . CCCABA. .. . .. .. .. CCCCCC. .. CCCCCCCCeeeeeeecee
HHM AAABRAAACACCCACALC. . . CCCCCC. ... .. CCCCCC. .. CCCCCCCCCCCCCCECCe
MHH AKAAAGAACACCCACACC. . . CCCCCC. . . v CCCCCC. . . CCCCCCCCCCCCECCEee
HiM ABAAAAACACCCACACC. . . CCCCCC. . ..o . CCCCCC. . . CCCCCCCCCCCCCCece
‘ MHM AGAAAAACACCCACACC. . . CCCCCC. ... ... .....CCCCCC...CCCCCCCCCCCCCCECC
& MMM AGAAACACACCCACACC. . . CCCCCC. ..o o, CCCCCC. . .CCCCCCCCCECeececece
= LHM ABAAACACACCCACACC. . . CCCCCC. ... . . . CCCCCC. .. CCCCCCCCCCCCCECCCe
! L MM ABABBAACACCCACACC. . . CCCCCC. .. .. . CCCCCC. . . CCCCCCCCCCCCCCCCe
NHM AGAARAACACCCACACC. . . CCCCCC. ... . CCCCCC. .. CCCCCCCCCCCCCEeee
NMM CCCCCCCCCCCCCCCCC. . . CCCCCC. o oo, CCCCCC. .. CCCCCCCCCCCCCCCCe
NLL CCCCCCCCCCCCCECEC. . . CCLCCC. o L. . CCCCCC. .. CCCCCCCCCCCeececee
ATTACK/CONTINUE GIVEN SHALLOW, LDETECTED (REPORT X2)
HHH ALAAAAAAAACAALBAAA. . CCCAAA. . . . . . ... .. CCCCCC. .. CCCCCCCCCCCCCCCee
HHM AAAAACACACCCACACC. . . CCCCCC. ... .. S CCCCCC. .. CCCCCLCCECCCCCECCCe
MHH AAAAACACACCCACACG. . . CCCCCC. o oo CCCCCC. . . CCCCCCCCCCCCCECCT
HMM ALAAACACACCCACACC. . . CCCCCC. ... .. CCCCCC. .. CCCCCCCCCCCCCCCCe
MHM AAAAACACACCCACACC. . . CCCCCC. .o oo, CCCCCC. . . CCCCCCCCCCCCCCCCe
MMM ABAAAMCACACCCACACC. . . CCCCCC. ... . CCCCCC. .. Ccceceecececceceecececcecee
LHM AAAAACACACCCACACE. . CCCCCG. ... ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
L MM CCCCCCCCCCCCCOCCe. . CCCCCC. o oo, CCCCCC. .. CCCCCCCCCCCLCCCcee
N-M CCCCCCCCCCTCCCCCE. .o CCCCCC. ... w .t ... .. CCCCCC. . . CCCCCCCCCCCeeececee
MMM CCCCCCCCLCCCLCLCee. . . CCCeee. ... CCCCCC. .. CCCCCLCeeeeeeeccece
NLL CCCCCCCCCCCCCCCCC, . . CCCCCC, L CCCCCC. . . CCCCCCCCCCCCCCEee
ATTACK/CONT INUE GIVENLgCEP, NOT DETECTED ATTACK 7 CONT I NUE IVEELREEP; DETECTED
M
HMLL (REPORT X3 HMLL
HMLN ' HMLN
HHH CCAs HHH CCAA
HHM ccea : HEHM CCCA
MHH CCCA MHH CCCA
Hivit CCCA HMM CCCA
MEM CCCA MHM CCCA
MMM Cooa MMM CCCA
LHM CCCA LHM CCCA
LM CCCa LMM CCCe
NHM CCCA NHM CCCC
NMM ccoe FMM ccece
NLL ccee MLL CCCCe



OPTIMALITY March &, 1982

DECISION MAP EnEMY LINE 2 ENCAMPMENT 1 (I=3, J=7)

PNNL ML L NNMONRCL MMNNHL L MNMMNNL L HHNNMMEHLL HL MM HHL L MMEAEME HEMMHMAHE
hNLN:NLNHNLLPMMNL&HNLMLFNMLHNhn MENHNMLH_MEMENAMHLHLMAHUHMHAMHMHEHA
SLNNLLCNMNNLMUMNONHNNMOLMMNHLHNLONHMANMNHELCMMOHHENMHEMHEL MU MHELHMPMEHMH

ATTACK/CGNTINUE/SHA‘LDW/DEEP (REPORT X1)
HHH SSEDDDODLDDELDDRDDDDRDDDDDDDROLDELDDDDDEDLRDRRDDEDDEDDEDDEDRDDELDD
HH# “DDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDQDDODDDDDDDDDDCDSSSHD
MHH ppDDDDDDDDDEDDDDDEDDRDDDBDEDDDDEDDDDRDRLDRDDLDDDDDOEDDDDDDDEDSSESD
H™M CCDCDDDDDDDRLLDLEDDDDOLDDDLDDCDDEDELDLEDRRDDEDEDDDDRDODDDDDEDDDDDS
Mk CODDDDODDLDRDLDDLDDDDDEDDRDDDDDDDRDEGDDEDRDDEDDLDREDDDDDDDDDDDEDDS
MMM CCDDLDDDDODDDROODDDDDDRDDLDDEDDEDDDDDDDDEDDLDDEDDDDDDDDDDDEDELSSESD
LHM DDDDLDDLCDDDDRLRDDDDDLDDEDDEDDDDDRDDEDDDDRDDRD DD DRDDDDDDDDEDSSSSD
[yt AAAAABAGASSEES558CACEEE55E8E85555556585555885DE888E855558DSSSSDE8E8S
MM ALAAASACSACSESSEE8E0AEEEESEEEEEEE588E888E8588DESSESES5555DSEESDSSESES
NMM DEDDDDDLSDDDLODDEDDDSDESEESSESSESDEDSEE5DEDDRSESDDRDDDDESSEDEEESS
Ni DODDDDDSSESEEDSDESSSSDEDSDESESE585E85858DESSESSSEDSDSDDESESDLDSESD
ATTACK/FONTINUC GIVEN SHALLOW, NOT DETECTED (REPORT X2}
HHH AAAAAAAALACAAAAAA. . . CCCAAA. . . . . .. ... .. CCCCCC...CCCCCCCCCCCCCCCCC
HH-M AAAAABACACCCACACC. .. CCCCCC. ... .. ... .. CCCCCC...CCCCCCCCCCCCCCCCC
MHH AAAAMAAACACCCACACC. . VCCCCCC. ... ..... ... CCCCCC...CCccCcecccececceccceccecccec
Hi“iM AAAAAAMACACCCACACGC. . . CCCCCC. ... ... ... CCCCCC. .. CCCCCcCcCcccceccccecccec
1 MM AAAAAAACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. . .CCCCCCCCCCCCCCCCC
NA MMM AAAAACACACCCACACC. . . CCCCCC. ... ... ...... CCCCCC. .. CCccceececcececceccece
1 LHM AAAAACACACCCACACC. . . CCCCCC. . .......... CCCCCC...CCCCCcCcCccccececcccce
LM ABARAAALACCCACACC. . . CCCCCC. . . ... ... ... CCCCCC. .. CCCCCceccececececcececce
NHM AAALAAACACCCACACC. . . CCCCCC. ... ........ CCCCCC. .. CCCCCCCCCCCCCCecC
NMM CCCCCCCCCCCCCCCCC. .. CCCCCC. .. ... ....... CCCCCC...CCCCCCCCCCCCCCCCC
NLL C”CCCCCFCCCLCCCLC CCCCCC. ... ... ...... CCCCCC. .. CCCCCCCCCCCCCcCceC
ATTACK/CONTINUE GIVEN SHALLDW, TECTED (REPORT X2
Hir-H AAAAAAAAAAVAAQAAA. CCCAAL. . .. ... ... .. CCCCCC. .. CCCCCLcccecececccceccc
HHM AAAAACACACCCACACC. . . CCCCCC. . ... ... .. CCCCCC. .. Ccecceeeceeccececcececcece
MHH ALARACACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
HMM AAAAAGCACACCCACACC. . . CCCCCC. ... ........ CCCCCC. .. CCCCCCCCCCCCCCCCC
MHM ALAAACACACCCACACC. . . CCCCCC. .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MMM- ACACCCCCACCCCCCCC. .. CCCCCC. ... ... ... .. CCCCCC. .. cCccceeeececeeecccecece
LHM ACACCCCCACCCCCCCC. . . CCCCCC. . ... ... ... CCCCCC. .. CCLCCCCCCCCCcCCcCCC
.MM CCCCCCCCCCCCCCCCC. .. CCCCCC. ... ... .. .. cccceeo. .. CCCceececcceccceoccc
NHM CCCCCCCOCCCCCCCCC. .. CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCCCCCCCcCCcCCcC
NMIM CCCCCCCCCCCCCCCCC. . . CCCCCC. . .. ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
NLL CCCCCCCCCTCCCCCCC. CCCCCC. . ... ... ... CCCCCC. ccceccececececcceccceccce
ATTACKA/CONTINUE GIVEN ﬁEEP, NOT DETECTED ATTACK/CONTINUE GIVEELEEEP: DETECTED
HMLN
HMI_L ‘ (REPGORT X33 HMLL
HLN HMLN
Hi-iH - CCAA HHH CCAA
HHM CCCaA HHM CCCA
MHH CCCA FiHH CCCA
HMi CCCA HrM CCCA
MM CCCA : MM CCCA
MM CCCA MM CCCA
LHM CCCA LHM CCCA
LMM CCCA LMM CCCC
NHM CCCA MM CCCC
NMM CCCC MM CCCC
R ccCe ML CCCC



_99 -

OPTIMALITY March &, 1982

DECISION MAP ENEMY LINE 1 ENCAMPMENT 7 (I=4, J=1)

MNNMUNMLLNNRL RN, L MMBNHLLMNMMNNLD LHANNMMHEHLLHL MMNHHL L MAHHEMLHEMMHM A
AN NMNL L MR MNC N HNL AL MNP HNHNOMENENMLHL L MEMHAHLHLMMHLHMES M HA
P ML LNMNNU ML PN NHANML L MMNHLHNONHMHENMMEL MM HEHENEMALMOMEHL HMPMTHHMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1)
H-HH AAAAAAAAALAAALAAAAAAAAAALAAAAAAALAALLALABAAALALAAAAAAAAAAAAAALAA
HHM EAAAAAAAAAAALAAAAAAAARAALAAAAAAAARAAAALAAAAAAAAAAAAAALAAAAAALAAAAA
MHH AAAAAAARAAAARALAAAAAAAAAAAALAALAALOALAAAAARAAAAAAALAAAARAAAAAAAAAAA
HMM AAAAAAAHAAAnAAEAAAAAAAAAQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
MHM AALAAAARALLAAAAAAAAAALAALAALLAALAAAAAAAAALALAALAAAAAAAAAAAAAAAAAA
MMM AAAAALAAAD AAAA&AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
L.HM AAAAALALAAALAALAAAALGAARAAALAAAANAAAAALAAAAAAAALAAAAAAAAAAAAAAAALA
LMM ABAARAAMAAALLLLAAAAAAARAAAAAARARAAAAALAAAAAAAAAARAAAAAAAAAAAAAAAAAA
NHM Aﬁm&HHAAAAAAAAHAAAAAAAAAAAAAAAAAAAQAAAAAAAAQAAAAAAAAAAAAAAAAAQAA
NMM AAAAAAAAAALAAAAAAAALAALALOLAAAAABAARLAALAAAAAAAAAAAAARAAAAAAAAAAA
NL ) AAHQAAAAAAAé ALAARAALAAAALAAAAABALALALAAAAAAALALAAAAAAAAAAAAAAALA
ATThCK/CDPTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2)
HHH AAAAALABALARARAAA. . . ARAAAA. . . .. ... .. .. AAAAAL. . . AAAAAAAAAAAAAAAAA
HHM ALABAAAAALAAAAAAL. | . BAAAAA. .. L AAAAAA. . . AAAAAAALAAAAAAAAA
MHH AAAARAAAAAAALAAAA. . . AAAAAG. . . L L. ABAAAA. . . AAAAAAARAAARAAAAL
HMM AAAAAAARAAALAAAAAL, . | AAAAAA. . .. . .. ... .. AAAAAA. . . AAAAAAARAAAAAAAAA
MHM AAAAAGAAAABLCAHAAAA. . . AAAABA. . . .. .. .. ... AALLAA. . | AAAAAAAAAALAAALAA
MM AAANRAAAAAAAAALAA. . . ARGAAA. .. . ... ... .. AARAALA. . . AAAAAAAAAAAAAAAAA
LM ALAAARAAAAARALALAA. . . AAAAAA. . .. . L. AAAAAL. | | AAAAAAAAAAAAAALAL
LM AALABAAAALALAAAAA. . . AAAARA. . ... ... ARAAAA. . . AAAAAAAAAAAAAAAAA
NHM AAAAALALAALAAAALAA. . . AAAAARS. ... L. ABAAAA. . . ARAAAAAAAAAAAAAAA
NMM EAAAALAMAANAAAALAA. | | AAABAA. . ... . L. AAAAAA. . . AAAAAAARAAAAAAAAA
NLI ASAAAAABALAAAAAAA, ARAAAA. . ... L AJRAAAA. . . AAAAAAAAAAARAAAAA
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2}
H-H AALAAAAAAAABAAAAA. . L AAARAA. . ... ... ... ARRARAA, | | AAKAAAAAAAAALAAAA
HHM BAAAAAALAAAAAAAAA. . . AAAAAA. L .. .. AAALAA. . . AAAAAAAAAAAAAAAAA
MHH ALAAAAAAAALAAAAAAL. . L  AARABAA. . . ... L. AAAAAA. . . AAAAAAAAAAAAAAAAA
HMM HAALAAAAALAAAAAAAA. .  AAAABA. . . .. ... .. AAAALAA. . | AAAAAAAAAAAAAAAAA
MM AAEACAMNGAAALALNAAAAG. | L AAAAAA. . . ... L. AAAAAA. . . AARAAAAAAAAAAAARA
MMM ALAAALAAAAALAAAARA. . . AAAAAA. .. ... L. AAAAAA. . . AAAAAAAAAAAAARAAA
LHM AAAALLSLLAAAAAAAA. |  AAABAA. . .. . L. ABAALLA. . | AAAAAAAAAAAAAAADA
LM ALAALALAAAAAAAARG. | L AAAAAA. L L L L L L. AAAAAA. . . AARAAAALALAAAAAAA
NHM HALALAAAGARLLAAAL. . | ARAASA. .. ... ... AALAAA. . | AAABAAALAAALAALAA
MM AAAASLALAGAARAAAA. | | AAAKAGK. ... L. AAAABAA. . | AAAAAAAAAAAAAAARA
NLL ALAAAAALALRAAAAAAA, AAAAAA. . L AALGEA, AAAAAAAAABAAAAAAA
ATTACK/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTIMUE GIVEN DEEP, DETECTED
HMLN HMLN
H L (REPORT X3} HMLL
HPMLR HMLN
HHH ALAA HHH AAAA
HM ANAA HHI" AAAA
MHH ABAA MiHH AAAA
HMM AhBA HMM AAAA
MHM AABA MHM AAAA
MY AALA MMM AAARA
LM AdAA - LHM AAAA
L_MM AGhA LM AAAA
NHM AdAh MNHM AAAA
NMM AAASR NMM AAAA

NI AOAY NLL AAAA



OPTIMALITY March 4, 1982

DECISION MAP ENEMY LINE 1 ENCAMPMENT & (I=4, J=2)

NNNLNLLNNMLNNLLMMNNHLLMNMMNNiLHHNNMMHHLLHLMMNHHLLMNHHMLHHVVHMHHH
R NI ML NN L L PENMINL NN L ML MNML ENENFHNHMPL HC ML MENHPH O HLMMEL HMEHMHE
hLNNuLWMNNLVIﬂNLNH\NMLLMMNFLHNLNP AHNMNHL LML HHNHMHLMLMHHL HMPHHMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1)
HHH AAAAAAAAAALLALAALAAAAAAAAAALAAAADADADDDDEDDDDDEDDDDDDDDIDRDDDDDD
HHM AAAAAALAAALAAAALAAAARAAAAALAAAAAAAAAAADADDDDAAADDDDDDSDDDSESDDDD
MHH AAHABAAAAAAAABAAAAAAAAAAAAAACAAAAAAAAAADALDDRLAAADDDDDDSDDDESSDIDD
HMM AALARAAAAALAAAAAAALAAAAAAAAAAARAAAAAAAADDDDDDAAADDDDDDSDDDEESSSSD
MM AALAAABAAAALLOGAAARAAALARBAALAAAAALAALAADDDDDDAAADDDDDDSDDDSSESSSD
MMt AAAAADADADDDDDDDDDADDDDDDNSDEDSESDELSSSDEDDLDODDDDDDDDSESSDSSSES
LHM AAARADADALDDDDDDDDADDDDDDDSDSDSESDEDSSSDEDDRDODDRDDDDDSSSSDSSESS
LM AAAAAAAAAAASALAAAAAAAAAAARAAAAAAAALALAAABASAAAASSSSSSSSESSSSDDDD
NHM ALAAABAAAAAAAALAGAAAAAAAALLARALAAALAAAAAAASALAASSESSSSSSSSSSDDDD
MM AAAAAAAAAAAAALAAAAAARAALAARAAALAARAAAAASEERSSAANASSSSSS5555588DDDD
NLL AAAAAAAAAA&H&ARAAAAASAPAAASASASSSScSSCSSCSSSSSSSSSCSCDSSCDDDDDDD
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTCD (REPORT X2)
HHH AAAAAAAALAALAQAAA. .  AAAAARA. . .. ... .. ... CCCAAA. . . CCCCCCACCCCLECccceC
HHM AQAAQAAAAAQAAAAAA...AAAAAA ............ AAALAL. . . AAAAAACAAACCCCCCC
MHH AGAARALAAALLAAAAAA. .  ARAAAA. . . . . . L. A”RAAAL. . . ARAAAACAAACCCCCCC
. HMM AAAAAAAALARAAAAAA. .  AARAAA. . .. ... .. AAAAAA. . . AAAAAACAAACCCCCCC
o MM AALAARALAALAAAAAA. . . AAAAAA. . . . .. ... ... AAAAAA. . . AAAAAACAAACCCCCCC
3! MMM HAARAAACACACACACC. . . CACCCC. ... ... ... .. CCCCCC. .. ccceceeeececeecceeccce
LHM ASAARAALCACACACACC. . . CACCCC. . .. ... ..... CCCCCC. .. Cccceceeeecceccecceeccece
LM HAALAAAALALALAAAG, . . ARALAA. ... ... ... AAAAAA. | . AAAAAAAAAACCCCCCC
NHM AAARAAAMAAALAAAAAL. . | AAAAAA. . . ... L. AAALAA. . . AAAAAAAAAACCCCCCC
NiM ALAAAAAAAAARLSGAAAR. .  AAAAARA. . . .. .. ... AAALAA. . . AAAAAACAAACCCCCCC
NLL ABARGAARBEAALAAAA, ALBARA. ... CCCaAA. . . CCCCcCCcccccccecce
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HHH AAHALAAAAAALAARAAAAL. |  AAAABA. . .. ... CCCAAA. . . CCCCCCCCCCCCCCCCC
HHM AAAAAAARARAAALAAA. | . AAAARA. L . ... CCCAaAaAa. . . CLCCLCLCCLCCCLCCCLCeCCC
MHH AAAAAAKAAAAABAAAA. | ARAAAA. ... . ... L. CCCAAA. . . CCCCCCCCCCCCCCCCC
HMM LHAAAAALLAAALLAAAA. .  CACAAA. . . .. . ... ... CCCCccC. .. ccceceeeececccececccc
MiHM ALAARAALAALAAALAAA. |  CACAAA. . ... .. ... .. CCGCCCC. .. CCCCCCCcCcceccecccccce
MM HAAAAAACACACACACC. . . CACCCC. . ... . ... ... CCCCCC. .. CCCCCCCCcCcCcccecccce
LM ALAAAAACACACACALC. . . CACCCC. . ... .. .. ... CCCCCC. .. ccccececececececceccecccce
LMM AAARAAAABALALARAAN. |  AAARAAA. . .. ... ... .. CCCAAA. .. CCCCCCCCLCCCCCCCCC
NHM ALAABABALAAAARAAAL. | | BAAAAA. . .. .. ... .. CCCAAA. . . CCCCCCCCCCCCCCCCC
NMM AAAAAAAAALAAAAAAAL. .  CACAAA. . . . . . .. ... CCCCCC. .. CCCccecceeecceecccececee
NLL ABRAAACACACCCACACC. CCCCCC. .. ... ..., CCCCCC. ccececceeececceccecceccec
ATTAFV/CB ITINUE GIVEN DEEP, NOT DETECTED ATTACK /CDNT*NUt GIVEN DEEP, DETECTED
HMILN : HMLN
ML (REPORT X33} HMLL
HMILN HMLN
HHH CCAA : HHH CCAA
HiHM CAAA HHM CCAA
MHH CAadd MHH CCAA
HMM CAAS HMM CCAA
MHM CAabdA MHM CChA
MM CCCA MMM CCCA
LHM CCCA LHM CCCA
LMt CAAA .MM CCAA
NHM CAAS NHM CCAA
NP1 CAAA NMM CCAA

N cCAas ML CCCA




OPTIMALITY March 6, 1982

DECISIGN MaP ENEMY LINE 1 - ENCAMPMENT 5 (I=4, J=3)

PN LN PN L MMTIIMHL L MNMPMNN L HSNNPMEHL L HL MMNHHL CMMHEMOHEMMEMAAH
AL Pl NL NN L MMMNL BHNL MU MNMUHNENCMEMENMLHL MU MEN AL HLMMHLHMHEMHEMAE
AL MIN L NPINNL U PINC NHMNPMU L MMNHL ENCNAMANMNHL L MML HHNHEMAL MO MMHHELHMMHHEMA

ATTACK/CONTINUE/SHALLOW/DEEP (REPORT X1)
HHH ASAAAAAAAADDATADDDADDDDDDDDDDDDEDDRDDEDDEDDEDDLDDDDDDDDDDLDDDDDD
HHM AAAAAAAAAAALLAAGAAAADDDAAAAAAAAAAAAAAADDDDDDDDDRDDDDDDDDDDSDSDLRDD
MiHH AAAARAMAAAAALALZAAAADDDAAAAAAARAAAAAAADDDDDDRDDDDDDDDDDDDDSDSDDDD
HMM AAHAKAAAAAMADDADADDDADDDDRDDDDABADDDDDDDDDDEDDRDDLDDDDDDDDDDSDSSESD
M-t ALAAARAQAALDADATDDADDDDDDDDARADDDDLDDLDDDLDLLDDRDDDDDDDDDSDESSSD
MMM SeDDDDDDDDDDDDDUDSDSDDDDDLSDSDSSSDEDSSSDSDDRSSSDDDDDDSSSORDSSSS
LHM DLDoDDCLDDLDDLDDDSDSDDDDDISDEDSESDEDSESDEDDRSSEDDDDDDDESEDLDESSS
LM AAARAAAAALAAAAAAAAAASASAAAAAAARAALGAAAAASESESSAMASESSESESSSESSS5555D
NH=M AHAAARAAAAAAALSAALALASASALAAALGAAAALAAAASEEESSAAASSEEEE8555585SSSD
NMM FAARSAABAAAALLAAAASASESEEAEAGABAEEEE5E8585888DSSSSDSDSDDDDDDDDDODDD
NLL AHAAASAbACQQQSQSSSASSQSS&S EE5EEEEEEE5558858D5S58DSDSDDDESSSDSESSD
ATTACK/CDNTINUE GIVEMN SHALLOW, NOT DETECTED (REPORT X2)
HH AAAAAAAAAA&PAQAAA, AAAAAA. . ... CCCAAA...CCCCCCCCCCCCCCCCC
HHM AAAAAAAAAAALAAAGA. . . AGAALA. . . . ... ... .. CCCAAA. . . CCCCCCCCCCCCCCCCC
MiHH AAAAAAAAAARBALMAAAA,. . | AAAAAA. . . ... ... ... CCCAaa. ... CCCCCCCCCCCCCCCCC
HMM AARAAAMACACACACACC. . . CACCCC. .. ... ... ... CCCCCC. .. cceeceeeceeceecceccece
! MM AAASAAACACACACACC. . . CACCCC. . .. ........ CCCCCC. .. Cccceeceeecececcecccece
N MMM AAAAAAACACCCACACC. . . CCCCCC. ... ........ CCCCCC. .. Ccceeeeceececcecececcec
1 LHM AAAAAAACACCCACACC. . . CCCCCC. .. ......... CCCCCG. .. CCCccCcCcccecceccecceccece
LMM AAAAAAAAAAAAAAAAA. . . AAAAAA. . . ... ... L L. CCCAAA. . . CCCCCCCCCCCCCCCCC
NHM AAARAAALAABAAAAAAA. . . AARAAA. . .. ... L CCCAAA. . . CCCCLCCCCCCCCCCCCC
NIM ARAAAAAAAAAAAAAAA. . . CACAAA. . .. . . ... ... CCCCCC. .. ccceceeeececeeccececece
NLL AALAAAACACCCACACC, CCCCCC. . ... ... . ... CCCCCC. .. Ccceeeeecceceaeccecce
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HHH AMAAAAAAAALGAAAAA. . .  CACARA. . .. ... ... .. CCCCCC. .. CLcLoeeeeceecececceccec
HHM AAAAAAACACACACACC. . . CACCCC. .. . ... ... .. CCCCCC. .. CCCcCceccecececececcececececce
MHH AAAABALCACACACACC. . . CACCCC. ... ........ CCCCCC. .. CCCcCcececcececcecececccecccece
Hi-tM AAAAAAACACCCACACG. . . CCCCCC. .. . ... ... .. CCCCCC. .. cccceeecccocecececeecece
MHM AAAAAAACACCCACALCGC. . . CCCCCC. .. ......... CCCCCC. . -CCCCcCCcececccecccccece
MM AAAARAAACACCCACACC. . . CCCCCC. ... .. ...... CCCCCC...Ccceeeeceeececccececce
LHM AARAAARACACCCACACGC. . . CCCCCC. .. ... ... ... CCCCCC. .. CCCCCCcceccccccccee
MM AAALAAACACCCACACC. . . CCCCCC. .. .. ... ... .. CCCCCC. .. cceeceeceecececececce
NHM AGAARAAACACCCACACC. . . CCCCCC. . . ... ... ... CCCCCC. .. CCCCLCCcececcececceccccec
NVV ﬁAAAQCACéCFFAuAF”...CCCCCC ............ CCCCCC. .. Cccceeeceecceccececcee
LL CCCLCCCCCCoCCoiT CCCCCC. .. ... ... . CCCCCC. ccceceeeececcceccecce
ATTACV/CONTIhUt GIVPN PELP: WNOT DETE&TED ATTACK/CONTINUE GIVENLREEP. DETECTED
HPMLN HM
HNLL (REPORT %3) HMLL
HIMLN HMLN
HHH ccan HHH CCAA
HHM CCAG HHM CCCA
MHH cCaa ‘ MHH CCCA
HMM CClaA Hriv CCCA
MHM CCCA MM CCCA
M CCCA MMM CCCA
LHM CCoA LHM CCCA
LMi1 CCAA .MM CCCA
NHM CCAA INHM CCCA
NMM CCaa MMM CCCA
NiL CCCA MLL CCccCC




OPTIMALITY March &, 1922

PECISION MAP ENEMY LINE 1 ENCAMPMENT 4 (I=4, J=4)

NWP SLONNMU NN UMMNKNHL L MNMMNNMULHHMNMPHHLLHL MMNHELLCMMHEMLHEMMEMEHH
RN ML NLNPINC L MSFNL MENL ML MNMLHNHNC MENHMLHCM_MENHMEL HLMMHELHMEMHMHH
agﬂmbLNMNNLVLMN;NHNNMLLMMNH‘HNLNHMHNMNHLLMV HENHMHLMLMHHLHMMHHMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPDORT X1}
HHH AAAAADADADLDDDDRDRDDDDDRDDDDDDDDDDERDEDDDEDDLDDRDDDDDEDEEDDDDDDDD
HHM AAAARAAAAALDADADRDADDDDDEDLDEDEEDDEDL DD DD DD EDDEDDEDDLDDLDELDD
MHH AAAAAAAASADDADADDDADDDDDDDDDEDREDERDRL DD DD D DD DD DDEDDEDDIDDLDD
HMM ADADDDLDDADLDLDLDODDDDDDDDDCDL DL DDDDLDDDDDDDDRDRDDDEDDDDDDDSDSDDDS
MHM ADADDDDDADDDLIDEDDDDDDDDODRDLRDDDDDEDDDDELDDDDD DD DDEDDDDDSESDDDS
MM DODEDDLODDODLDDDDDODDDEDDDSDEDSSSDEDSEDDDDDLSSSDDRDDRDESSSDESESD
LHM CLDDDDDLDDDDDLDDLDDDDDEDELSDEDSESDEDSEDDDDDLSSEDDEDDDDSESSRSSESD
LM AAAARABAAARASEALSASEEAEEEEEEEEE S’SSQSSSSCSSCSDZSSSDSDSDDDSSSDDDDDDD
NHM AAAQAAAAAAﬁL’héSﬁSASCSCSS SEEEEC8EE0E558SSDESSEDSDSDIDSESDEDDLDD
NifiM ASAEESEEEAECES SEEENSDEDEDSHEDRDDSLSDLSES DDDBSCDDDDDDDDDDDDDS:SS
ML DDDDDDDDDDDDDDDDQDCDDDDDDDDDDDBDDBDDDSEuDDDSScDDDDDDDSCSDDDS”SS
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2)
HHH SEAARAAANAAACAABAAGL, .  CCCAAA. ... . ... .. .. CCCCCC. .. CCCCcCCCcecceccececcce
HHM AAAAAALCACACACACC. . . CACCCC. ... ... .. ... CCCCCC. .. cccceeeceecececceccec
MiHH AAAAAAACACACACACC. . . CACCCC. .. ... ... ... CCCCCC. .. cceceececeeccececccececcec
HMM AAAAAAACACACACACC. . . CAGCCCC. . ... ... ... CCCCCC. .. CCCCCCCCCCcCcCcCcCCCC
1 MHM ARAAAALCACACACACC. . . CACCCC. ... ... . ... CCCCCC. .. Ccccceeceececceccececce
A MMM SAAABAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. cccceececeecececececccec
1 LHM AAARAAACACCCACACGC. . . CCCCCC. ... .. .. .. .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MM AAARALAALACAAAAAA. . . CCCAAA. . . ... ... ... CCCCCC. .. Ccccceeeececcecceccece
NHM AAAAAAALLACHAALLA. . . CCCAAA. . . .. ... . ... CCCCCC. .. CCCCcoCCCCcCCCCCCCC
NMM AAAAAAACACCCACACC. . . CCCCCC. . ... .. ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
NLL CCCCCCCCCoCCCCCeC. CCCCCC. ... ... ...... CCCCCC. . .cceececeececcceccecce
ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X223
HHH AAAAAAAAAACAAAAAA. CCCAAA. ... ... ..... CCCCCC...CCCCCCCCCCCcccecece
HHM AAAAAAACATCCACACC. . . CCCCCC. .. ... . CCCCCC. .. cceccececeececeeccececce
M- .AAAAAAACACCCACACC...CCCCCC ............ CCCCCC...CcCcececececececececcecce
HMM AAAAAAACACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. cceccecececceceececceccecececcec
MHM AAAAAAACACCCACACC. . . CCCCCC. .. ... ...... CCCCCC. .. CcCCccececcececccececc
MMM AAAAGCAHCACCCACACC. . . CCCCCC. .. ... ... ... CCCCCC. .. Ccccceeeecceceececcecece
LHM AKAARACACACCCATACC. . . CCCCCC. .. ...... ... CCCCCC. .. CCCCCCCCCCCCCCCCC
MM CGCTCCCCCCCCCCCCE. o CECCEC. - CCCCCC. .. CCCCCcecceececccececce
NHM CCCCCCCCCCCCCCCCC. . . CCCCCC. . ... ... ... CCCCCC. .. CCCCCCCCCCCCCCCCC
NMM CCCCCCCCCCCCCCCCC. . . CCCCCC. ... . ... ... CCCCCC. .. CCcceceeecececccececece
NLL CCCCCCCLCCCCCCcCCc. CCCCCC. ... ... . ... CCCCCC. CCCCCCCCCECCCCCCCC
ATTACK/CONTINUE GIVFQ!QCEP, MOT DETECTED ATTACK/CONTINUE GIVEﬁLgEEP' DETECTED
HML :
HMLL (REPCRT X3) HMLL
HMLN HMLN
HHH. CCAa H-H CCAA
H=HM CCCA ' HrM CCCA
MiH CCCA MHH CCCA
HMIA CCCA ' HMM CCCA
MHM ’ CCCA : MHM CCCA
MMM CCCA MMM CCCA
LLHM CCCA ‘ LHM CCCA
L.MM CCAaA . LMM CCCA
NHM CLAA mHM CCCA
NMM CCCA NMM CCCA

NL.L CcCa ML CCcccC



OPTIMALITY March &,

DECISIGON MaAP

ATTACK/FDHA&NUE/SHﬁLLDU/DEEP

HHM
MHH
HMM
MH#
M
LHM
LMM
NHM
NMM
NI_L

ATTACK/CONTINUE GIVEN SHALLOW,

19682

ENEMY LINE 1 ENCAMPMENT 3 (I=4, J=3)

MENNLNLLRNMURNNG L MMENNHL LMNMMNN_LHENNMMHEHLLHLMMNESL L MPAHHEMOHEMMHMHEH
NNLNLNLNMN:LMNMNLNHNLMLMNMLFJPNLVHVHNMLPLMLMHNHHHtHLNNHLHMHMHWHH
PN LLVMNMLVLH\LNEN%Q%LQ??HLHNLNHMHNMNHLLMHLHHNHNHLMLMHHLHMVHHMH
P
AAAADDDLDDDDDLDDRDDCDDEDDEDDEDDDDDEDDDDDLDDEDDLDDEDDEDDDDEDDDDDD
ACADDDDDADLDDDDDDDDDDDDERDDDDDDEDDRDDLDDEDDDDDODDLDREDDDDDEDEDDD
ACADDDDDADDDDLDDEDDEDDLDEL LD DD DDDDDDLEDEDDLDDLDDDDDDDLRDLEDDLDD
DoCDDLDOLDDDUELDDDDDDDDRDDRDOLDDRDLGDDDEDDEDDUDDLDDDDDEDDLDEEDDDDD
DCDDDDDDDDLDLLRDDDDDRDODEDDDRDDRDDEDDEDDEDDE DD RDDDDD DL DDDLDDEDD
LoDDLDDOPRRCDOCDDDDDDRDDEDDDDDDDDLDDDDDDDDEDE DD DDDLDDDDEDRLDDDRDDD
CoDOCDDDDDLDDLDDEDDRDDLDREDDDDDRDDERLDDDE DD DEDPRDDDDDEEDDEDDDDD
DoRDDDDDDRLGDRELDDDSSSDDDSDEDDDEDDDSDSDDSSEEDESS585858SDS8SDEDSESS
DEDDODLDLDLODCLDDDSSEDDDSDEDDLDDDDSDSDDSSESDESSESES555DSEEDEDSESS
DDSDDELSSSLDLSDSDSSSDDRDDDDDDEDEDDDDDDSSSDSDSSSDSDSDDDSESSES555S
ShEDEDEEDEDDENSDDDSDDDDDDDSDEDESESSEESSEEDEDDLIESESDSDSEDSSSDLSDEDS
NOT DETECTED (REPORT X2

HHH ALHAAAAALAALCALAABA. .  CCCAAA. . . . ... ... .. CCCCCC...cgeeeeeececeecececcec
HHM AAAAGAACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC. .. CCCcCcecececececceccecccecce
MHH AAAAABACACCCACACC. . . CCCCCC. ... ... .. .. CCCCCC. .. Ccceeceeceececcececcecc
HMM AAAAMAABCACCCACACC. . . CCCCCG. . . ... ... ... CCCCCC. .. ccececececeecccececececce
MHM ALAAAAACACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC...CCCCCCCCCCCCCCCCC
4 MMM EAAAACACACCCACACC. . . CCCCCC. ... .. ... ... CCCCCC...cccgeeeeceeeeccccecce
o LHM AAABACACACCCACACC. . . CCCCCC. . ... ... .. CCCCCC...cceecececeeceececcececcecec
' LMM CCCCCCCCCCCCCCCCC. . . CCCCCC. ... ... ... ... CCCCCC. ..ccgeecececececeeccececcec
NHM CCCCCCCCCCCCCCCCL. . . CCCCCC. ... ... .... CCCCCC. .. CCCCcCccceccececcecece
NMM CCCCCCCCCCCCCCCLC. . . CCCCCC. ... ... ..... CCCCCC. .. CCCCCCCCCCCCCCCCC
NLL CCCCCCCCCLCCCCCCC. CCCCCC. ... ... ..... CCCCCC. .. cceeceeececececcecccce
AT?ACK/CDNTINUE GIVEN SHALLOW, DETECTED (REPORT X2)
HH AAAAAAARAACAAAASRA. . . CCCAAA. .. . ... ... .. CCCCCC. .. Ccccceeeceeccecceccccec
HHM AAAALKAACACCCACACC. . . CCCCCC. oo L ... .. CCCCCC. . .cceceeeceececececcceccce
MHH AARALAAACACCCACACC. . . CCCCCC. ... .. ... ... CCCCCC. .. CCCccegeceeccececcceece
HiM AAAAACACACCCACACG. . . CCCCCC. .. ... ... .. CCCCCC. .. Cccceeeeeccececcceccec
MM CAARAALKCACACCCACACC. . . CCCCCC. .. ... . ... .. CCCCCC. . .CCCCCLCCCCCCCCCCC
MMM AAAAACAHCACCCACACC. . . CCCCCC. ... ... ... .. CCCCCC. .. Cccecceeeeecececcceccec
LM AAAAARCACACCCACACC. . . CCCCCC. ... ... .. ... CCCCCC. .. Ccccceececccececcccecce
MM CCCCCOCCCOCCCCCCCC. . . CCCCCC. . ... ....... CCCCCC. .. Ccceceeeeececeocceccccec
NHM CCCCCCCCCCCCCCCOCC. .. CCCCCC. . ... ... .. .. CCCCCC. .. CCCCCCCCcccccCCcece
NMM CCCCCCCCCCCCCCCCC. .. CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCCcCceccecececce
NLL CCCCCCCCCCOCCCCCC, . . CCCCCC. . ... .. CCCCCC. CCCCCCCceceecoccceccc
ATTACA/CONTINUE GIVEN DEEP, NOT DETECTED ATTACK/CONTINUE GIVEN REEP. DETECTED
HMILLN HML
i (REPCRT X3) HMLL
HMLN HIMLN
HHH CCAA HHH CCAA
HHM CCCA HHM CCCA
MrH CCCA MEHH CCCA
HMM CCCA HiMM CCCA
MHM CCCA MHM CCCA
MMM CCCA MMM CCCA
L Hi CCCaA LHM CCCA
LMM CCCa MM CCCcC
NHM CCCC MNMHM CCCC
NM CCCC MMM CCCC
NLL cccce MNLL Cccce



OPTIMALITY March &,

"DECISION MAP

ATTACK/CDE;&NUE/SHALLDN/EEEP

1982

ENEMY LINE 1 ENCAMPMENT 2

(I=4,

J=6)

FRNL AL L NNMU NN MMNNHL L MNMMNNL L HENNMMHELCHLMMNHHCLMMHEMOHEMMEPHHH
RINL NN NMNL L NMNL MHENL U MNPMILHMENC MENHNML AL MU S HNAMELHLMPHLHMHEMAMAH

MLCNNLCNMMMUMCMNONENNMLLMMNEL HNLNHMHNMNHL LM
{REPORT X1

AL HHENHMAL MUMHHLHMMHHMH

ASSELDDLDODDRDLDDDDOLDDDDDEDDEDDLDDRDDLDDLDDEDDEDDRDDDDDDDDDDDLDD

HHM DLDDLDDODDELDDGDDDDDDEDEDDDDDDDDREDRDDELDRDDLDDDDDEDDDDEDDELDEDDD
MHH DoDDLRDDLDDLDLDDDoDDDDDEDDEDDRDDRDRLDERDRDDCRDDEDDEDDDRDRRDRRDDRDD
HMe oDoDDDDDCLDDDDDLDELDDDDDRDORDDIDDEDDDDDEDDRDDE DO BDDEDDDDDDDDDDSESD
MHM PLODODDDDLODIDDGDDRLDRDDEEDLDDEDDRDDDDDEDDDDLEDEDRDEDDDDDEDDEDSESD
MMM DLDDCDELDDDDDDDODDLLDERDEEDERDOERORDRRDDRDE DL DDELDEDDDDDELDDEDD
LM oD DoLDD DD DD DDRDDDDEED DR DERDEDDLEDDL DD LD DDEDDEDDDDEEDDEDD
LM SLDDOSDEDLDDULDDDDDEDDDRSDESDEDSESSSSSESSSDDDSSES5585SDSESDDSEESD
NHM SLDDLDSDODDDDULRDDDDDEDDDSDESDEDSESSESEESSEDDDESE85885EDSSSDRSESSh
NMM DOSDDDELDDODDLDDDSSEDDDDRDDDLDDDDSDSDDDDDDSDESSDSESDDDSSSDEDSSSE
MNLL SCDDLDDESERDLENSDSDEDSRDDDSDEDSSSSSSESDSDDLDSSEDDDDDDDSESDEDDDDS
ATTACK/CONTINUE GIVEN SHALLOW, NOT DETECTED (REPORT X2)
HHH ALAALAAZRAACAAAAAA. . . CCCAAA. .. .. .. ... .. CCCCCC. .. cccceecececececcceccec
HHM AAAAAAACAHCCCACACC. . . CCCCCC. . ... ... ... CCCCCC. .. ccececceeceececececece
Mi-H ALAALAACACCCACACC. CCCCCC. . .......... CCCCCC...CCCCCCCceccceccecccecce
HMM AABAAAACACCCAGACC. . . CCCCCC. .. ... ... .. CCCCCC. .. Ccccceececccccccccec
. MHM AAAALAACACCCACACC. . . CCCCCC. .. ... ... .. CCCCCC...cccceeceeecececceccecce
~ MMM ALHAAACACACCCACACC. . . CCCCCC. ... .. ...... CCCCCC. .. cceeeeceeceeccceccce
- LHM HAAAACACACCCACACC. . . CCCCCC. .. .. .. .. ... CCCCCC...cccececeeeccecececececcce
L.MM CCCCCCGCCCCCCCCCC .CCCCCC. ........... CCCCCC. .. Ccececeeececceccecccecccec
NHM CCCCCCCCCCCCCECCC. . . CCCCLC. ... ... ... .. CCCCCC...CCccCcccccccCcccce
NMM CCCCCCCCCCCCCCCCC. . . CCCCCC............ CCCCCC. .. Cceceeeeeccecceccee
NLL ccccccceccecececccecce. CCCCCC. ... ... ..... CCCCCC. .. Ccceceececeecceecceccce
ATTACK/CONTINUE GIVEN SHALLOW, DETEGTED (REPORT X2)
HHH AARAAAAAAAAC ARAAAA. CCCAAA. . .. ... ... .. CCCCCC...CCCCCCCCCCCCCCCCC
HHM AAAMACACACCCATACC. . . CCCCCC. . ..o .. .. CCCCCC. .. ccececeeceececcecccccece
MHH ALAAACACACCCACACC. . . CCCCCC. . .. ... ... .. CCCCCC. .. CCcccececcecccceccccce
Hi1iM AAAAACACACCCACACC...CCCCCC.; .......... CCCCCC. .. Cccececeeceecceccecccce
MHM SAAAACACACCCACACC. . . CCCCCC. . . ... ... ... CCCCCC. .. CCCCCcCcececcccccccce
it ACACCCCOUACCCCCCCC. CCCCCC. . .......... CCCCCC. .. CCccccececeeccecceccece
HM ACACCCOCACCCCCCOC. . CCCCCC. o oot CCCCCC. .. CCCcceeceeccceccccccca
MM CCCCCCCCCCCCCCCCC. . . CCCCCC. ... ... ... .. CCCCCC. .. Cccccecececccececcccecce
NHM CCUCCCCCCCCCCCCCL. . . CCCCCC. . .. ... .. ... CCCCCC. .. ccceeeeecccecccccce
M CCCOCCoCCCCCCCCCC. . . CCCCCC. . .. ... ... .. CCCCCC. .. Cccceceeoeeeecececcce
NLL CCCCCCOOCCCCCCCCC. CCCCCT. .. ... ... .. CCCCCC. Ccccecgecececceccccceccec
ATTACK/CONTINUE GIVEN LDEEP, NOT DETECTED ATTACK/CONTINUE GIVEN DEEP, DETECTED
HMLN HMLN
HMLL (REPCRT X33 HMLL
HMLM HMLN
HHH CCAA HEHH CCAA
HHi CCCA HHM CCCA
FHH CCCA MHH CCCA
HMM CCCA HMM CCCA
M-I CCCaA MHM CCCA
MMM CLChA MMM CCCA
LHM CCCA LHM CCCA
LM CCCo LM CCCC
NHi CCCC MM CCCC
NMM CGCCC PMM CCCC
NLL ccca ccccC

Ni-L



OPTIMALITY March &, 1982

DECISION MAP EMEMY LINE 1 ENCAMPMENT 1 (I=4, J=7)

PENNIL UL NRMU NN MMNNAL L MMMINMI_ L HHENNMMHEAELCHLMMNHHLL MMHEMUHHEMMAEMHHH
MR NL N NPINL L NMNL NHENL MUMNMLHNENL MHMENMUHL MU M ENAHMELHL M MHLHMAMSEMHE
NUNNLLNMNNL MU PINCNENNMLMMMHELHNLNHMHENMNBEL L MM HAENHMHL ML MHEL HMMEHMH

ATTACK/CONT INUE/SHALLOW/DEEP (REPORT X1}
HHH SESSRDDDRDLLDDNDDDDDDDREDDEDDEBDDL DD RDDLDDRDDRDDLDDRDDDLDREDDLDD
HHM DCDDUDDUDEDDLDDDODDDDDDDDDEDOEDDEDDODRLDDDDDLDDLDDEDDDDDRDSESESSS
MHH CODDDDLDDDCDDLDDDDDLDDDDDRDDDDDEDDDDDLDDRDRDDDDDDEDDDDDDDSDSSSSS
HMM DDDDDDERLDDLLDLDDDDEDDDRDDLDDLDERDDDDODDRRDDE DL EDDEDDRDDDDDDDSSSS
MHM DODLLDRDDOLDODDLRDDLDRDRDDRDDLDDDDERDDDRDEDLLDDDDDRDDRDDDDDEDSSSS
MM - DDDDRDDDCDCLCCDDEDDDODODDDEDDDDRLODDDRDDDDDDDDLDDDDDLDDDRDDDDDRDDDDDDDD
LHM DLDDODDLDRDODDODODDDDEDDDDLDDEDDEDDRDEDDDDDRLDDLDDEDDDDDRDDDDDEDD
LM DDSDLDLEESLDDEDSDSSSDDESLESDEDSSSDEDSESDEDSRESSDEDSDDDSSSDDDSSSES
NHM DLSDDDDESELDDEDEDESEDDDSDESDEDESSDEDSSSDEDSREESSDSDSDDDSSEDNDESSE
MM DCDODDODLSDDDODDDDDDDSDESE558E SSSSDSD:SSDSDDuSSQDDDDDDDSSBSDSSSSS
NLL DDDDDDDSS5SSDEDSSSSSDSDSDSESESEE85555E88DSESS558DSDSDDSSESDIDSSSD
ATTACK/CONTINVE GIVEN SHALLOW, NOT DETECTED (REPORT X2}
HHH AAAAAALALACALAAAA. .  CCCAAA. . .. . .. ... .. CCCCCC. .. Ccgccceceecceccececcec
HHM AAAARAACACCCACACC. . . CCCCCC. . .. ... .. .. CCCCCC. .. Ccecececeeccececcecccec
MHH AAAAAAACACCCACACC. . . CCCCCC. . ...... ... .. CCCCCC...Cccecceccececcececcceccec
HMM AASMAACACACCCACACC. . . CCCCCC. . .. .. ... ... CCCCCC. .. cLcecceeeeceeccececcec
. MHM AAAALCACACCCACACC. . . CCCCCC. . .......... CCCCCC...CCCCCCCCCCcCcceccecec
~ MMM ACACCCCCACCCCCCCLC. . . CCCCCC. . ........ .. CCCCCC. .. CCCCCCCCCCCCCCCCC
N LHM ACACCCCCACCCCCCCC. . . CCCCCC. . .......... CCCCCC. .. CCCCCCCCCCCCCCCCC
LM CCCCCCCCCCCCCCLCC. . . CCCCCC. . .. .. ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
NHM CCCCCCCCCCCCCCCCC. . . CCCCCC. . ... ..... .. CCCCCC. .. ccecceceecceeeccceccec
NMM CCCCCCCCCCCCLCCCC..,CCCCCC ............ CCCCCC. .. CCCCcCcCCcececceceeeeccce
NLL CCCCCCCCCCCCCCCCC. CCCCCC. ... ... .. ... CCCCCC. .. cCcceceeeeceocceccccce
ATTACK/CONTINUE GIVEN SHALL”N: DETECTED (REPORT X2)
Hi-{H ASAARALAAACALAAAA. . . CCCAAA. . .. ... .. ... CCCCCC. .. CCCCCCCCCCCCCCCCC
HHM AAAAACACACCCACACC. . . CCCCCC. . L oo CCCCCC. .. ccceceeeeecceccecececce
MHH ALARACACACCCALZACGC. . . CCCCCC. .. .. .. ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
HMM ARAAACACACCCACACC. . . CCCCCC. ... ... ... ... CCCCCC. .. ccccececcececcccccccece
MM AAAALCACACCCACACGC, . . CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCC
MMM ACACCCCCACCCCCCCC. . . CCCCCC. . .. ... e CCCCCC. .. cceecceceeecececcccceccce
LHM ACACCCCCACCCLCCCC. . . CCCCCG. .. .. ... .. .. CCCCCC. .. ccceceeeeeccecceccceccece
MM CCCCCCCCCLCCCCcece. . . CCCoCC. .. .. ... .. CCCCCC. .. CcCceceeceeceececcceoccece
- NHM CCCCCCLOCCCCCCCCC, . . CCCCCC. ... ... ... .. CCCCCC. .. CCCCCCCCCCCCCCCCCe
NMM CCCCCCCCOCCCCCCCC. . . CCOCCC. ... .. ... ... CCCCCC. .. cceeeeeececccccececce
N CCCCCCCOOOCCOCCCC. . . CCCCCC. ... . ... .. CCCCCC. CCCCCCcececcccecccce
ATsACH/COhTII UE GIVEN DEEPR, NOT DETECTED ATTACK/CONTINUE GIVE?LQEEP’ DETECTED
HMIN .
HMLL (REPORT X3 HMLL
HMLIY HMLN
HHH CTAA : HHH CCAA
HHM ceca HHM CCCA
MHH CCCA CMHH CCCA
HM CCCA Hiviv CCCA
MHM CCoa FHM CCCA
MM CCCA FIMM CCCA
LHM zCCA ALHM CCCA
MM ceoa L.MM CCCC
NHM CCCC MNHM CCCC
NMM CCCC rM CCCC
NLL CCoC NLL CCCC



APPENDIX. THE PROGRAM CODE

The optimality program was written in the BASIC programming
language and is shown in full along with numeric input data to initialize
some of the vectors and matrices, The following variable translation
table will show the correspondence between the names used in the
description and the variables used in the program.

U(F) U 12

- V(F) v 12
F (Z,F) F1. 4x12
PR Q1 (PR = probability reduction for
PDS Q2 detected and is .2)
PDD Q3
PW(Z,F) P1 4x12
PWD(Z,F) P2 4x12
P(X]/Z) P3 4x64
P(X2/Z) , P4 4x64
P(2) P54
P(2/%,) P6  4x64
P(Z/X,) P7  4x64
P(X]) P8 64
P(X2) P9 64
P(X2/X]) PO 64x64
UI(Z,F) Ul 4x12
UiD(Z,F) Dl 4x12
U2A(X],F) A2 64x12
UZB(XZ,F) B2 64x12
U2BD(X,,F) D2 64x12

...73_



U3B(X,,,F)
U3BD(X,,F)
u3c(z,F)
u3cD(z,F)
U4B(X,,F)
uac(z,F)
USB (X, ,F)
USC(Xy ,F)

B3
D3
C3
E3

B4

c4
B5
C5
ue
u7

64x12
64x12
4x12

4x12

64x12
4x12

64x12
64x12
64x12
64x12
64x12

-74-
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OPTIMALITY March &, 1982

CABWN=QOONNEOON BN~ O
[slelalnlele]olalslolelolebelalnie

P 1L D 1 DU 1L [ 48 4ot bt bt b 1 ot o o et

REM PREFPARE PROB4ABILLITY MATRICES
MARGIN 120

DIM FLO4, 120, U012,V (12),P1(4, 12),P2(4, 12),P3(4, 64),P4(4, &£4)
DIM P304, PALA, &4, P7(4,64), PB(&4}Y, PR(L4E)Y, POL&4E, &4)

DIM U104, 12), D104, 12), 82464, 12), B2(&4, 121, D2(4&4, 12), B3(64, 12}
DIM D3(&4, 127,C3(4, 12),E304, 12}, B4(A4, 12}, C4(&4, 12)

DIM B3(&64, 12),C3(h4 12, Ua(64, 12),U7(64, 123, UB(4L4, 12)

DimM Mﬁ(é@;123:N1$554,12):M2$(&4;123:”35(4112);N45(4:12)

DIM GL&{127,G3(3, TL() '

g%m QRDBABILITY REDUCTION FOR DETECTED

ﬁgm ZRDBABILITY OF DETECTION GIVEN SHALLOW

ﬁgﬂ iﬁDBABILITY OF DETECTICN GIVEN DEEP

(S0 L o

REM TRANSITIOM OF FORCES: Fa
FOR Z=1 TO 4
FOR F=1 TO

12
C READ F1(Z,F)

NEXT F

NEXT Z

REM UTILITY OF FORCES: U, ¥
FOR F=1 TO 12

READ V(F)

NEXT F

REM PRD”A TY OF WIN: PW, PWD

ENEMY FORCES: P(Z3

; REM PROEAGILITY OF REPORT X1 GIVEN Z: P(X1./Z)

READ P?<4,x1>'

0 3z
READ P3(Z, X1)
PE(35~2,45-X11=P3(Z, X1}
NEXT X1
NEXT Z
FOR X1=1 TO &4
READ P3(1, %1)
NEXT X1
FOR Xi=1 TC &%
FOR Z=1 TO 4
P2(Z, X1y=P3(Z, X1:/72%
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OPTIMALITY March &4, 1982

&30 NEXT Z

L&C NEXT X1

63C REM PROBABILITY OF REPORT X2 GIVEN Z: P(X2/1)
&6C FOR X2=1 T0 32

&7C FOR ZI=1 TQ 4

&B0 P4(Z, X2)=0

&2C NEXT Z

700 NEXT X2

710 FOR X2=1 TQ 7

720 READ P4(4, X2?

73C NEXT X2

TACG FOR X2=9 TO 135 3TERP 2

730 READ P44, Xx2) :

760 NEXT X2

770G P44,
78C P4(2,
T P4&(2,
8ot P4(2,
BlC P4(2
g20 FOR X
830 P4(3,
840 NEXT X&
B85C FOR X2=21 70O 2¢&
B&O P42, X2)¥=1

87¢ NEXT Xa
83C FOR X2=32 T0 &4
89C FOR Z=1 TO 4

hwa i

17

A Nt Nt e e e
Pt Bt et gt et
Q

SRS TIIII = P
BIPY B CIRY Y

n.

P20 NEXT X2

3 P41, 54=5

F4C P4(1, £3)=4

F5C P4(1,61)=4

PEC P4(1, 59)=2

QT P41, B3&)Y=0

FEC P41, 32 =0

T P41, 30:=0

1QC0O P4(1, 43)=0

1010 FOR X2=1 T3 64

1020 FOR Z=1 TGO 4

1G30 PACZ, X2)=P4(Z, X2 /27
1CG40 NEXT Z

1030 NEXTY XZ

10450 REM READ REPORT LLALELS
1070 READ G (1

1CE0 READ G#(2)

1070 READ G%(3)

1160 FOR F=1 TO 12

1110 READ G1%(F)

1120 MNEXT F

1130 REM PROBAEBILITY CF REPORTS X1 AND X2: P{X1), P{X2)
1140 FOR X=1 TO &4

1120 S1=0Q

1160 £2=0

1170 FOR Z=1 TO 4

1180 S1=814P3(Z)aP2{Z, X}



(-
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Q S2=52+4PS(Z)#P4(Z, X}

O NEXT 7

C IF €1=0 THEN S1=—1E20

O IF B2=0 THEN S2=-1EZ20

O PE8{X)=51

O PP(Xy=52

O MEXT X

O REM PROB&ABILITY OF Z GIVER X1 AND XZ2: PLZ/X1), P(Z/X2)

O FOR X=1 TO &4

G FOR Z=1 TO 4

O POEIZ, Xi=P3(Z, X1 aP3(Z)y/PBLY}

O P7UZ, X)=FP4(Z, X 1#P3(Z)/PTFLE}

G NEXT Z ,

O NMEXT X ‘

O REM PROBAGILITY COF X2 GIVEN X1: P(XZ/X1)

O FOR Xl1=1 70O &4

C FOR X2=1 70O 44

O FOR K=1 70 3

0 Tkr=1

O Y1$=MID(GE(K), X1, 1}
Y2S=MID(GE (K, X2, 1)
IF (Ylg=‘H’' AND Y23="H')OR(Y1s='N’ AND Y2%='N’)} THEN T(K)=
IF Y1$='N‘’ AND (Y2%='M’ OR Y2%='H’) THEN T(K}=0
IF Yis='H’ AND (Y235='N’ OR Y2%='L‘) THEN T(K3=0
&E{%Yl$“’L AND YZB="H IOR(Y1%='M" AND Y2%='N") THEN T(K}=0
Mz i

0
Q
><

= X;)—T(l)%*(”\4T<3)*P9<¥ﬂ)/PP(K1)/27
NEXT X2
MEXT X1

REM sttt aaddadtasdt START ENEMY LINE LLOQOP #3483 350305455848 54 4 4 #4336 %
FCR I=1 TO 4

REM TR&NSMIT v 70 U

FOR F=1 70O 12

U(F ) =V(F}

m
=z
| $]

Ot i N T
BRI 3

-~ A
15

i

5

0

Ll

g

[ I Bt Ron B

~ S0P o

m b

B e e
D o I~

EYEN

i}

REM UTILITY OF ATVACKING KNOWING ENEMY FORCE Z: UL, ULD

. N .
e T e R R e e e e el e e g e e N e e e N e

SEsiNNN O G e AN aUd & AL R LR LA LPOWOOWOMWGWERINIMISRI PRI M) -
—P:xl'.n).‘d:Q-uij DJ(‘I“O"U\ Bl e 30 00~ O AR e L) PJP*O«UEU‘%JO‘UI—?xL'-JP-JNO«1')[0‘:40"(11-&L)I‘ilk*@ﬂm\l Q-0

DODDDO0000LOOD0RIVDGLOA0COR0CAV0OOQO00
4]
I
=
J]
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OPTIMALITY March &, 1982

MEXT . F

REM UTILITY QOF
FOR F=1 TO 12
FOGR X=1 T0O &4
S1=0

S3=0

ATTACKING KNOWING X1 0OR X2:

TN T
& k%
i hatias]
I~
PN

~ -

Blder NN
2
e N Syt

NEXT F

FOR F=1 TO 12
FOR X2=1 T0 44
B3(X2, F)=BR(X

e e o T T o Y ey R A S Y
SO -0-0-00-00 000NN~ ~INNN
LI QDM AR QD00
[slelelelsislalscioleloliololinlolalelelela

(0

L)

i

6]

W

+

9
O
<N

i

—-iE-10 GOTO 1990

im

a1

<n
it
!
-t
i

—-10 G0TO 2030

HHDHCWEU
. ,-‘(;‘ﬂ\"l,-\f%‘ni\)
oA s~ X
3

RN i }

8]
fs
-
O
ey ' Xl
N~ “
N TI~TS T
we NG
<~
1
i
ey
in
H
od
<
a3
Q
...{
g
P
s
N
o]

SN AN
<~

~-
hy -“

T e

A

;=1E-10 GOTD R1&0

<o <TC~
N b e e b

M N~ TN~k
R DL |
TR~ O TR~

\“-’"N

~N

NEXT F

FOR F=1 TOQ 12

FOR X2=1 T3 64

B4(X2, FIy=B3(X2, FI1#(1-G2)+D3 (X2, F)#Q2
NEXT X2

FOR Z=1 TO 4

CA{Z, F)=C3(Z, F)# (1—~GB3)+E3(Z, Fy#Q3
2220 MEXT Z

2250 NMEXT F

REM UTILITY OF RECON NOT
FOR F=1 T4 12

FOR X1=1 TO &4

=0

[INEIEIRRINEINRINRINR IR FINY IR RN B
QOOODO0DOO0O
Z
m
<

[LY ) it mod bt bt ot ok ok bt et
e OGO O B L Y e

REM MAX UTILITY FOR CONTINUING OR ATTACKING:

<20 AND X2C27)0R(X2:38 AND X27435)0R X2»47 GOTO

REM WEIGHTED AVERACE FOR DETECTED/NON-DETECTED:

ANOWING REPORT: USB,

U264, U2B, UZEBD

U3B, UZBD, UZC, U3CD

2060

uan, U4c

uac
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2310 F

2320
2330

2340

2330
2340
237C
2380
2370
2460
2410
24220
2430
2440
2430
24460
2470
2480
2490
2300
2310
2320

2330

2340

2330
23&0
2270
2380
29790
26C0
2610
25620

2630

L AR T R T O R A TN TN ]

(000 ) ~d SIS~

QOQOCOVCODIOOUOD

@
EAN
(]

1982

TO &4

L FYRPO(X2, X1)
Bs<x1;F>=5

5=0
FOR Z=1 TO 4
S=S5+CA(Z, FI#P&
NEXT Z
CS(X1,FI=5
NEXT X1

Z:; X1}

Y CF SHALLOW

}
Xl F) GOTC 2490

R I 18 F ]
[N O N S |

~OTMO A~
- U.ln
1

CIgt~i O
e = i

T T

Nt

C
SPNCOAA
P~ O

ILITY GOF RECON AND NO RECON:

b4

uz

oy

F) GOTO 2580

e
PR

i
TxT
v Pt

I [

S A

Y OF ATTACK OR CONTINUE:

RNy '

N

Th B

)
=)~

1E-10 GOTO 2470

~ MO~
O~ O
~ R

< T

Wi~ li~

R R

=
-
e

MARE
¥ N i""‘ =i
MO

AMPMENT

e
m
[}

CNLWY LINE
=2l I

[S '1111){1)»—-« B TR T 3K TP T )

~{Lifg-

I S DR

NQRNE
OOON

L) 4 4
Z -

NUE/SHALLOW/ DEEP
PRINT TAB(lO Y TAB(20);
FOR X=1 70 &
PRINT ME(X FY,
NEXT X

FRINT

NEXT F

FRINT “ATTACK/
FOR F=1 T0O 11
PRINT TAB(10);

O
ot
r
~

SHALLDOW,

AND DEEP RECON:

us

Us
I;
(I=";1;
(REFORT

NOT DETECTED

(REPORT X2~
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2870 FOR X=1 TC 64

2880 PRINT M1$(X, F)

2890 NEXT X

2900 PRINT

2910 NEXT F

27920 PRINT ‘ATTACK/CONTINUE GIVEN SHALLOW, DETECTED (REPORT X2)°
2920 FOR F=1 7O 11

2240 PRINT TAB(10): G1i3(F); TAB(20);

2930 FOR X=1 T0O &4

2F50 PRINT M2%(X, Fii

2970 NEXT X

2280 PRINT

2770 NEXT F

2000 PRINT “ATTACK/CONTINUE GIVEM DEEP, NOT DETECTED ‘' SPA(7);
2010 PRINT ‘ATTACK/CONTINUE GIVEN DEEP, DETECTEDR'

2020 PRINT TAR(20): "HMLN;, SPA(43); ‘HMLM

2030 PRINT TAB(20); "HMLL "3 SPAC16): "(REPORT X3) 7 SPA(1&); “HMLL ‘
.3040 PRINT TAB(20); "HMLN’; SPA{43); "HMLN'

3030 FOR F=1 TO 11 :

30&0 PRINT TAB(1C); GL1$(F); TAB(201};

3670 FOR Z=1 7O 4

3020 PRINT M3%(Z,F);

-30%0 MNEXT Z

3100 PRINT SPA(22); GLl4(F); SPA8);

3110 FOR Z=1 TO 4

L0 LI

J
)

3120 PRINT MaA%(Z, F);

2130 NEXT Z

3140 PRINT

2130 NEXT F

3140 REM COMPUTE NEW v TO BE TRANSMITTED
3170 FOR F=1 TO 12

3180 €=0

31920 FOR Xi=1 TO &4

2200 S=G+UB(X1, F)#P8 (K1)

J210 NEXT X1

3220 V(F)=8

3230 NEXT F.

324C REM PINISH ENCAMPMENT LCOP
3220 NEXT J

3260 REM FINISH EMEMY LINE LQOOP

3270 NEXT I
BEE0 REM #H%%33UBRA44 AT FEFAF 4R 4% DATA FHHH R0 B F 55 H 4 H % FH 544
3290 REM ' Fi(F, Z:

2300 DRATA 2:5;7,8,9410;10,11,11,12;12,12
3210 DATA 3, 4,3, 6,7, 9 10,10, 11,12, 12
33:.0 DATA 1:5;5; =Y é)/ '..u"l .I.O 101 11: 121 12
23:‘10 DATA 11 21 3: 4‘1 ol L_u 71 J.Ol 101 111 121 12
240 REM U(F)
3350 DATA 9,8,8, 7,7, & 6,5,5,4,2,1
32&60 REM P(wIN/V )
3370 DATA .5, . 4, . 320 320 2,.2,.1,.1,0,0,0
32280 DATA . B, . 7,. 7, b, . 65,5, .5, .4,.4,.3, 2,0
3390 DATA . 9,.9,.9, 8,.8:.7,.7, b,.6,.9,.4,0
3400 DATA 1,1,1,1,1.. 9 .8,.8,.8/.6,0
3410 REM P(Z)
3420 DATA 283714, . 285714, .285714, . 142857



OPTIMALITY March &, 1982

3420
3440
3430
3460

‘3470

34EQ
3490
33C0

D= e
-ttt b

2520

2
35u

2340
3550
3560
3370
3380
3590

3&60C0

- 25610

_l8..

3620
3&30
3640

REM

DaTa
DATA
DATA
DATA
DATA
DATA
DATA
DATH
DAaTA

DATA

DAT&
REM
DATA
CATA
REM
DATA
DATA
DATA
DATA
DATA
END -

P(X1/Z)
73, 45:75;4b:45;27;45 13,5C,15,27,15,306,%,30,9: 15, O 25,0,9,18
2, 10:.32,1C,0,13,0,15,G,.0,0,5, 6,5, 0, 0,9, 0,46,3,6:,0,0,G:.0,3, 0
3,0,G,2,0,0,0,0, 1,0, 0, ¢, 0,0
27,27, 27, ¢7;27:27;27;18:18:18:27:18:18:18118;18:18

?,9,%2, 18, 12,18, 12, 12, 12,9, 9.2, 9, 9 9
1:21:;:2444:3:»“\418 &, &, bté}éié ‘
23,3, 12,12, 12,9, 9,9, 46, 4, 6,6, 64, 6
O:O:O:O,Q:O:O;O:O;Q:;,Q 0,0,C,0,3,0,0,0,3,3,3
0,0,G G 0,6,00,C,0,0,0,0,0,0,5,5, 5, 9,%.9
O:O:O;15:15:15;15;15
15,27, 25, 25, 25,455,435, 45,75, 75,75, 125

P(X2/Z2}
4,2, 4,2, 2, 1,2
4,1,.2, 2

REPORT LABELS
'NNNLNLLNN“LNNLLHMNNH;LHNNMNNLLHHNNMM%HLLHLHMNHHLLMMHHMLHHMMHMHHH’
PNLNL NN L PINMINL NN LML MINMIH B HNLMHENMHNMOHLMUHNEMHLHL ML HMHEMHHA
’NLNNLLN&NNLHLMNLNHNAMLLMMNHLHNLNHMHNMNHLLNMLHHNHMHLMLMHHLHMMHHNH'
’SHH’: '%Hi"‘(’: ML CHMM, CMHM Y, MMM, LHM Y, MM, CNHM Y, TNMM
TNMLL T, NN




