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SOLUTIONS OF a4 SPECIAL RECONNAISSANCE GAME

R. L. Belzer]

1. Introduction:

In this paper, solutions are given for a special case of a
general reconnaissance model previously investigated by S. Sherman
in [j].z The same notatioh will be used here in so far as possible.
Some examples are given in detail illustrating how the theorems
established in [2] insure that all of the extreme points of the sets

of optimal strategies have been found.

2, Summary of Results:

The game investigated here permits player I to reconnciter at
a cost and player II to take certain countermeasures for which he
also pays a price. It is interesting to notice that the strategies
of player I do not depend on the price of reconnaissance and the
strategies of player II do not depend on the cost of countermeasures.
Ve conjecture that this is true for the 2m x 2n matrix, K. We also
suspect that if a chance mechanism were used to determine if, and
how much, information should be given to player I about player II's
move, in the event both reconnaissance and countermeasures were used,
the disparity between the numbers of optimal strategies available to
each player, which is so noticeable here, might be removed. Except for

& small range of values of the costs of employment of reconnaissance

! The author utilized many helpful suggestions of L. S. Shapley
and S. Sherman in the solution of this problem.

2 The numbers in square brackets refer to the bibliography at
the end of the paper.
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and countermeasures, the value of the game with reconnaissance does
not depend on the cost of countermeasures. This perhaps indicates
‘that the solutions of the game are not significant outside of these
ranges from the point of view of interest in the model. 1In these
ranges, both players have 'a unique optimal strategy and the value

of the game depends both upon the cost of reconnaissance and the
cost of countermeasures. The optimal strategies and values of the
game for the various cases are summarized in tabular form at the end

of this paper.

3. The Problen:

In [1], let m = 2 and n = 2, Then A4 becomes
<311 a,2:>
az1 azz .
We shall consider only two cases which will be determined by
conditions on the aij' In neither case do we allow a saddle point
to exist in A. The cases are:
I. ayy >az;>2a;2 248, >0,
II. a =822>a]2>32| > 0.,
The requirement that the aij be positive involves, of course, no loss
of generality. The other conditions limit, somewhat, the multitude

of case distinctione which might otherwise arise. In case there would

ever arise numerical examples which would not fall into one of these
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cases, the changes would be slight indeed, probably necessitating only
a little labor to find one or two additional extreme points of the
‘convex sets of optimal strategies. If a saddle poiht did exist in A4,
then the associated matrix,..R, would become a 2 x 2 matrix and the
formulae given below for A could be applied to determine the optimal
strategies and the value of the game.

If the conditions postulated above hold, then

. Qzz — 82 a1 — a2
. 822 ~ a3 a1y — ax
y = k ’ K. ’
811 8z ™ a3 ap,

where the prime indicates the transposed of the column matrix, and
k = ay; +a,, —a2 — az.

For our special case the matrix R is

a;; —c+d a1, —c +d a;; — ¢ 8, — ¢

azy —c +d a, —c +d aj; — ¢ a8z, — €
a;j; +d ajp, +d aj ajz ’
azy *+ d azy +d azi azz

where ¢ and d are the costs of reconnaissance and countermeasures to

the first and second players, respectively. We shall require that

azpalay; —azy)

Cf =C]Ao
dzz — a2




RM—203
-l

If ¢ = ¢;, then some essential matrices, in the sense of [2],
degenerate. Thus new extreme points in the sets of optimal strategies
must be sought in order to reconcile the conditions and theorems
stated and proved in [2]. These theorems are precisely the insurance
that we have located every extreme point of the sets of optimal
strategies. As the reader will see, this requirement involves the
loss of very little generality since c¢; lies above the critical value,
Co, in the range of c.

Write

(ay; — azy)(azy — ajp)
CQ = k ’

(azp — azy)lazy — apz)
do = k b

(azz — azy)lazy — ajz)

d =
! (ay; — azq) ’
da = azz —azy .
We always have
Co < Ci1

do _<_ Co < dg .
Instead of writing v(c, d) for the value of P as in [1] we shall use

vy, since with one exception v, = vy(c) or v; = v. 1In addition it

will be convenient to define



r ]

hy = ay xT, j=1,2,3,L4, T =1,2, -,

r r

kj=aiy ’ i, J =1, 2, 3, &, r=1,2, """,

4.' Case I:

4.01. A4ssume that ¢ < cg and d; > dp. Under these conditions

dz21 — az2 .
= PRSI —
Vi c a;, — 8z azz »

1

c c
= (0, 0, —L&—er, 1- )
v ( YU apy —agy ! ayy —az1 /)’

and X is a one—dimensional set contained between the extreme points

' 822 — az) ayy — azz *
x! = — , 0, 0, = ’
a1 az1 an az
asp, — a ‘837 — @sp ™
xzt - ( , 22 21 0, 11 _ 22/).
ay) —axn an az
One may readily verify that
vy > V.
Since k; = kz = k, = v; and k3 < vy, we have
I)l = Iz .

* ' .
The superscripts are necessary to denote particular optimal
strategies. The index in the superscript has no connection with r

as used in [2].
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] 1 V] 2 1 1 2 2
‘Similarly, since h3 = hq = h3 = h;., and h] ’ hz, h], hz, > Vi,

2= {3, 4} 3,0} = 3, 4}= 4 .

2
If d = d;, then h; = v;, but since Jp is the logical product of the

1 2
sets {%j and {51} we 5till have
J] "Jz ..

Schematically, the simplices for the two players are exhibited below.
The numbers refer to the X3 and Vi |

I. II.

If we consider the metrix composed of the rows for which the correspond—

ing Xy > 0 and the columns for which the corresponding vs (of y') > 0,

, We see that R_ 1is

and denote this matrix by R 3

t

ap — ¢ 82z — C
a;; — ¢ 8.22 - C
azi aza .

Since v; ¥ 0, the theorems in [2] demand that
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dim X; —dimX =2 -1 =dim ¥, —dimY =1 -0

dimX,—dimX=1=RankR£—1=2—'1‘1.

Moreover, since dim X, dim Y < 2, these theorems are sufficient to
insure that all of the extreme points of both sets of optimal strategies
have been found. In what follows we shall only exhibit the details of
the application of the necessary theorems of [2] in some of the cases
where either dim X = 2 or dim Y = 2. However, the necessary information
will be recorded here to allow the reader to verify that the conditions

of the theorems are fulfilled in the other cases,

4.02. Let c <cg and d; £ d < dz. The results are the same as

in the previous case with the exception that
2t . —az; —d d o a1y < ag
x? = —_ c*
ayp —azy 1 &y —az ? T ay —agy |

4
h] = V] .

4.03. If ¢ < cp and do < d £ dy, then except for the fact that

' d g2 T Az d o an - a22_1
gz — a1z Y ay; —agy azz —ajz ’ T’ an -~ aZlJ ’

h, = vy,

we obtain the same solution as in 4.02.
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L.04. 4gain, if ¢ < cg and d = dg, then
. (322—a21 do 0 a;i1—azz )
= .
x k apymazy T 7 apag
' =<o 0 < 1 — —= )
y T agaz ! ap;—azy /'’
S a;i1—a.
yz' _ (aea,alz _ ¢ 117821 ¢ c c ).
k ay;—az ’ k azp—ajz ' ajyyTazy ’ azzTagg )
c
= + - aom—— M
v v d<1 c0>’
hy = hy = hy = hy = vy
1 1 1 2 2 1
k] = kz = k;’ = k) = k& = k3 = kL,=V1, k3<V].

4.05. Let ¢ < c¢g and d < dg. In this range the solutions are

, d d &z227a2 d 8117812 d >
x = — — w— .
<azz—alz ' aji—az; ! k azp—812 ’ a;y;—ap; aj;—az; /°?

. (azz“alz c a11782 ¢ c c \
Y k ay;—az; ! k azpz—ajz ' a;y;—azy ' aze—a;z /°?
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4L.06. Now let ¢ = cg and d > d;, and then

ot (azz’azl 0. 0 311—322>
x = T —————— ———————————— .
ayjy—agy ' 7 T anman /!
' 8zp2742, a317az2
x* = ( ’ — y 0, - ’
ari1Tazx apy1ax

3! azamaz) ap17a;2
X o, 0, k ’ K ’

azz"ag2 21174z
yt = (O» 0, K ’ K )3

j ’
1 | 2 2 2 3 3
hy = Lk, = hp = hy = hy, = hy3 = h, = vj

1 1 2 3 3 ) 2
hy,, hz, hy, by, hp > v; (if d = d,, then h; = v).

Thus
1, = {1, 2,3, 4}= I,
~and

g = {3, 4} =dz .

In the diagrams, the numbers refer to the elements of strategy, Xy

and yi .



RM—203

We can observe from the diagrams that

dim X; —dim X = 3 -2 = dim Y, —dim Y = 1

-0 =1,

and that the essential submatrix of R to consider is a 4 x 2 matrix

of all four rows &end the last two columns. So that

Rank R, — 1 = 2 — 1 =dim X; — dim X = 1.

Since dim X = 2, we nust insure that the lines connecting x! to x#,

x¢ to x3, x3 to x! are accounted for either by the fact that an

element, identical in position, in each of the three pairs of the

x¥ is zero or else that corresponding hg ¢ J, are both equal to v.

In our case the former fact accounts for the faces.
in both x' and x%, x; = O in both x? and x3, and x,

x3 and x!t.

That is, x3 = O

= 0 in both

4L.07. Stipulate that ¢ = ¢g and d; < d < d; and we might

believe that except for the change in x%, namely,

x2 =

— ’ — —
ap1—ag;y ay1—azy ' apyTagy

' <322”321’d d ay1—azz

),
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the solution would be the same as in L4L.06. When we examine the
convex set, X; and the hg, however, we see that this is not the

case. Glance below at the diagram of the X with hg displayed.

t —
X2 = (X], Xz, O, X4)

2
h% = (v, hy, v, v)

(Q:,5 C,3x3, Xy ) = xg x!' = (x;, 0, O, x4)

(hy, hg, v, v) = hj h; = (h:, h;, v, v); except
that h; = v
for d = d,

Observe that now the face between x2 and x2 cannot be accounted for

since there is neither a common zero element in x< and x3, nor a

common hg (r =2, 3; j=1, 2), which is not a member of J;, that

is equal to v. Hence we must seek an additional strategy which is
an extreme point of X or perhaps more than one. In 4.C6 we stated
that h? > v except when d = dy and then the remark was that h? = V.

It is elear then that in 4.06

2
h]=V+d"'d2,

and that for this reason x2 in L.06 fails to be an extreme point, in
4.07, of X, or even contained in X. This fact, hoﬁever, is important,
for using it we can determine one additional extreme point of X in

L.07. It can be readily verified that

3
h]=V+d,
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so to find another extreme point of X we may form

3
mhf+(1—d4m =v =(v+d-dy) + (1 —c){v + d).

Solving for o« we find that

oL = d ,
dpz T dpy
and
8zp — ap) — d
1 - =
Aza — azj

.
Thus another extreme point, x*, can be found by using the x? from

4.C6 and writing

1 1 1
x4 =olxf o+ (1 —ot)x3

_ IO d 222732174 3317812 g (azearz))
ST agag? k ’ k k ajy—azy /'
Computing
4 4
hj = (v, hy, v, v),

our previous diagram now becomes, schematically,

x2 = (%, %z, 0, x,)
2
h = (V’ h27 v, V)
'
x4 =
4 1
hj ’ = (X], O, O, XL',)

1 1
(h‘l: h2) v, V);

except that

1
h, = v for

d=d2
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where
- — 1 2 3 3 &
X3 7( X1y X4 7‘ X4 h], hz, hz, h], h2, hz > V, except as noted.

Now x“ and x3 have a common first element ecual to zero and x* and x<

are such that

and all of the faces of X are accounted for. There is no change in
the dimension of X; or X due to this additional extreme point and
the equalities
Il=123 J1=J21
Rank R6 — 1 =dim X; —aim X = dim ¥; — dim ¥ = 1.,

still hold.

4.08. Suppose that ¢ = ¢g and dg < d < d;, then X has the extreme

points
) ( d aze27az) d a,,-a22>
x! = _ - —
app—ajz’ @y1—azy) 8zp—ajz ' T’ aj;max/’
2! (aza—azl’d d 311‘322>
X2 = | — = —_—
ayj—agzy ’ ajg—azy’ T apmax ./’

3 8z27az1 @17789 )
X = \0, O, K ’ X );

K (O 4 aze—azi—d a;;7a1z 4 (azz—ai2)»
x4 = -
’ a”-azl’ k ’ k E ia”—am;) ’
' d 8z27ax d (ajy=az) ay—ai2 g
x> =\l 0 — T "% ’ “ %/
azz—ajz’ 7’ k k = lagz—ajz) k k,
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As before, player II uses

. dzz27812 a@n17ex
y' =(60, 0, K ’ & ’

and so
o =1 and j =1, r=2 and j=2,
hg = v, except for Jr =3 and j = 1 or 2, r=4 and j=2,
r=5and j= 1;
k., =v, for j =1, 2: 3, 4.

X can be represented as

where the numbers, as usual, represent the elements of strategy.

We leave it to the reader to verify that
Iy = Iz, Jy = Jdz,

dim X; — dim X = dim ¥y = dim Y =

!
=y
©
3
=
oo

0
!



i
L.09. If c = cgp and d = dp, then in 4.08, x® = x', and h; = v

and everything else remains unchanged.

4.1C. For ¢ = ¢cg and d < dg, the extreme points of X are

azp—ajz’ aj—az’ k agz—ayz’ k ay=—azy/?

x—‘
!

v ( d d 822722 d a1 a2 d N

>
v
]

' Qpp—ag all“alz\
0, 0, —p—, —— ) »

R d azz=az1 4 lapi—az) a4y, da>

o <a22—a,2’ O k k Tazz.—a2]? kK k)
4! 5 d 8zz7az1—d a;;ma1z g (322‘312)>

x < *ajyTazy? k ’ k k Tay;—az)/ °

Player II uses the same strategy as in the previous case and the value
r
of the game is the same, too. The hj and kj are readily obtaineble from

the previous cases.

Le11. If we assume that ¢ > ¢g and d > O, then both players play
fﬂ instead of P and the solutions are those listed at the top of page 3.
For convenience we have tabulated the optimal strategies and values of

the game below



Conditions on

Extreme Points of X and Y

c and d i
1! (322‘321 8117222 ' c ¢ c(a, -a,)
c <c.;d>d x = —=, 0, 0, =15 Y’(0,0,"‘"T_—, '—__'—)° 8hy = -
o’ 2 3117351 21785, 8178 a ey’ | %227 T(ayy-ay)
2! 8,781 3117822
X = |0, a -3 ? 0, a2 . -a H
117321 117221
1" /3227% 8117222 ' c c c(ay-a,)
b <c;d cdgd,|x = —T—qo,m-—f—g; y =@,m-———,1-—1—j; 80 = Ty
o’ "1 2 8117321 811781 a1y-8y 811-3, 22 87725
2. (322“"‘21"d a_ 311‘a22>,
_ » _ y» Yy —
31781 1721 8117821
' a,,-a a,,-a c(a,,=a,,)
<55 dy<d = 4 xl = (a C-la. ’ a22-a21 T a (-i-a. > Oy ll-a22>; 822 < a22-a21
227812 2117%2a  %227%12 817%21 117221
G 117300\,
- ’ . ’ - ]
178 117 317821
t C [+
y = <O’ 0y — > 1- - )5
8117% 417%21
c<c:d=d < = <a22-a21 ’ do , 0, #117%20\ . c(ayy=8,,)
b} - - ] -
° ° k a3781" A3ty 22 7 (a;-a,7)
y1' =Q) o ¢ 1 c >.
» Y - ’ - - ’
417% 178
y2' _ (322-5112 c f117%21 c c c .
= - — > - — s _ ’ 'H]
k ajj-ay’ Kk aym215° 817785 =8,/

-9 -
€02~y



Conditions on

Extreme Points of X and Y

¢c and d vl -
' d d 807271 d 4117%12 d (v
C < cys d<d, x'(a -a,,? a;.-a,.° k ~a-a,.’ k = a,.-a >; V+d(1'
227312 178 227812 11782
' <322-a12 e ntxn c c c )
- - ’ = — ] — ’ - 3
k a)-ay”  k 3507315° 31178, 2=y,
1' /8078 8117855 ' 8507215 8477857
c-cO;d>d2 X = —T,O,O,;—-_——; y =1(0, 0, P k->; v
41745 117221
2! 82781 4117325
x 2O E e n )
117821 117221
3 822781 411730y
= 10, 0, — k ) k H
1' (%073 8117%20 ' 8507812 81773y
c=c;d, <d<d,|x =\ 0, 0, =—==; y==<0,0, s >; v
o] 1 2 all a2l &11 a21 k k
R (22 4 211720 |

- H - -
2197851 7 8372 7 apy-asy)’

3 <o d_ 3m3y;=d 337315 g (322"‘12)>,
217821 k k k (ay)-a5)

5' 2227321 211799,

x =1{0, 0, — - >;

-l -
02—y



Conditions on
c and d

Extreme Points of X and Y

o o

c=c;d <d<

4

1! d 8078 d 8117855 ' 3812 #7737
X ot aqa, aa e e ) ¥ =00 T T )
227815 3178 878 117221
2. <a22‘321"d’ 4 “‘11'&22),
- » Yy — H
8117%1 17 h17%x

x3' 80781 811732
= {0, O, k ’ K H

(ay0-812 .
(a)y-a5,)/7

A < o, —d 227%™ Tt
’ all-a21’ k ’ k

-4
k

d 82780 a (Bn-8yn) 8%, g,),

S (b o, 0 ot
8'22.&12’ k k (322-312)’ k k

c-co;d-d

(2222 (ay3=a51)(a0=81)) 0. 22\ v (0 0. 222812 fn”%a
\~ kK ? k(all-aZI) » Uy 811-821 FE 4 » Uy kK ? K H

2
2' <0 (ayymay)(ayomayp)  (appmay) e -apy) -2y, (Bpomayn) (apman )N
P klayman) 7 K Tk K%(ag,-8,1) ’

xa' 80781 411782
= {0, 0, K Y K 3

xl"' i} (322-a2], o (a 2=8,1)(ay,-a 8117315 ) (322-32 a,,-a,,)
K ’ 2 B _____;._2_22_12_k 5

-8|—
£02—yg



Conditions on Extreme Points of X and Y

c and d vl
1! a d 350785 d 8117812 d ' 8,815 31778
c = c,; d<d, x = (; -a..?a .-a,.’ k T a..-a, .’ k “a.-a ¥ c (6’ 0, k llk > S|V
22712 #1178y 227312 117221
2 ,< 4 o, 22271 4 (811-85) aL11 12 d)
- » Y
850315 k k (ayma),)
2 . (o 0. 2227%21 fn"%12),
b b k b} 3
. xﬁ' i (p d a22-a21-d 8y1-815 d(a22-a12)
-, ’ b4 - -
811782 k k k(a))-25y)
' - a.~=~a -8
e>c;d>0 < -(o,o, 2221 11312 y'-<o,o, 22 12"‘11 ) |
o k : k k
5. Case 1l.

In this case we omit the details that were given for case 'l
and summarize by means of a table. Letting a;; = ap, simply
necessitates looking for additional extreme points of X and Y,

and the method for doing this was described previously.

—6L"'
orannt]



Conditions on
¢ and d

Extreme Points of X and Y

c<co;d2d2

x = (l, 0, 0, 0);

x = (0’ 1, 0O, O);

1! ( c
y =10, 0, 7/,
411781

1 -

C
a11“’21>’

C

]
Y2 '(O,O’l‘ .

- » - IH
8717815" 8117315/

vy =a, - cj

1] ]
1 1 c c

e<ec;d <d<d,|x =(1, 0, 0, 0); y -(0,0,——;—-—, -—l v, = - c3
o 1 2 all a21 311-8‘21 J 1 a1 4

&2 (; d d 0 é)- yz' (p 0, 1 c ¢ )

- ) s Yy H =10, Uy, L - ) - 3

8117831 3178y 81173y, 819-8y5/7
c<c;d <d, <dlxt af—d 394 od) - @ 0, —S—, 1 My c
; - y 1= ——, = —_—, 1 - —=——\{v, =a. -c;
o> o 772 " 11 \ 211721 s P P eyt T Ay 321)’ 1 "%
| ] . | |

2 / d d 2 c N

X -,. l - - » - » 0, 0)' y = (O’ 0 l - <

o 8ymay” agy-ay) ’ ’ 2)1=815" 81773,

s O 3 =8 -3, ]
C 4 e T & i) N b R ) . 1 c c . o

c<egs d do x T r— o, O>, y (0, 0, all—aZl’ 1l- ajy 8‘2],")’ vy =8, -¢

yz' = (0’ 0, 1~ < » < i\\‘;

81712 #1712

y3',<iu*h2_ e - BT c ¢\,

- ’ - ’ - s - ’

k 31178y ° K 8117812" 313785 © 3177835

£02—-1N



Conditions on Extreme Points of X and Y

¢ and d vy
' d d__ ‘12 O b W 7 d
c<cecrtd<d X = < — s = , - < , _ >' v .
” ° e K o N P qn-2a/)’ 170
yl - (311‘312 c a'11'3-2; ¢ c ¢ 2>.
-— - c__ s c ;
k 4173 k 311785" 81717851 31178
! 12 117
c-coidZdz x  =(1, 0, 0, 0); y'_<0’0’_____k____’ - ; v
2'
x* = (0,1, 0, 0);
3 211781 S117%0),
= O, O, k » k H
1! -a.,, a..,-a
c=cy;d<d<d,| x = (1, 0, 0, 0); y'--(0,0,allklz, llk21, .
XZ' = (l - a Ea 9 Py jd..a N 0’ O)’
11 21 "11 21
J?i _ (O 4 8y9=851~d ay;-a;, 4 (all 312)>
b4 - ’ ) ——— = H
ay7=8x k k k 81787
' 31731 B17%0
= (o, 0, TR, HR2),

Y-



Conditions on Extreme Points of X and Y

c and d
' 8. =-a 84+4=3
1 d d 117212 2117321
mc3d <d<d, | x =f—2— 1- 0, 0 = (0 ;
C = Cos o< < 1 <a _312’ 3,773, » Yy ): y s Oy k ? & ):
2! ( d d N
x° =1 - 0, 0)3;
a1 =8y’ 88y’ T Y
3. (o d _ mmad Anttn g (311'312))
’ . 3 » — H
311781 k k k Tap=ay)
o _( a_ o, wua_ga (ay-an) 2apy-ay5=dy
s Yy - - » ’
2117812 k k (apy-a),) k
117821 2117%10
x5 = <O9 0, K » k ) 3
1' /%1171 211782 41712 %178
c--=c°;cl<d0 x =< T % s O, O/3; y'-0,0, % » K H
2 fo —d_ Pt Aptegptd g )
" 9 » - s
> a ey k k 811732),
3 _( 4, futn? et g 2)
- E e b4 - ’
811781 k k 3178
' a..-a F- U
117221 %117%12
x* {0, 0, HE, o );
¢/ 311731 #1173 / 4117%2 1731
c > o3 d>0 x = i\O, o, % K H y' = \\O, 0, ” " );

€0z



BIBLIOGKAPHY

1. RM—202. Total Reconnaissance with Total Countermeasures:

Simplified Model, S. Sherman.

2. P-57., Solutions of Discrete, Two—Person Games, L. S. Shapley,

S. Karlin, and H. F. Bohnenblust.

RLB:rb




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


