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Abstract We introduce a class of impartial combinatorial game which is the multiple-player last Nim game
denoted by MLNim(N, n) in which there are N piles of counters which are linearly ordered and the move will
be, the n-player will remove any positive integer of counters from the last pile, we will introduce this
MLNim(N, n) with Shifted Standard alliance system by r, denoted by SSAM" in which each player will
prefer winning for another player over himself. The Aim is to determine the Game value of the positions of
MLNim(N, n) where N > 1 is the number of piles and n > 3 is the number of players and we will present the
possible n < Nand determine the game value in this case.
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1 Introduction

Combinatorial game theory is a part of mathematics science committed to concentrate the ideal
procedure in perfect information data games where commonly two players are included. In a 2-man flawless
data game two players substitute moves until one of them cannot move at this turn. Among the games of this
sort, as a non-comprehensive rundown, are Nim (Bouton [1]; Fraenkel and Lorberbom [2]; Flammenkamp
et al. [3]; Holshouser et al. [4]; Albert and Nowakowski [5]; Liu and Zhao [6]), End-Nim (Albert and
Nowakowski [7]), and so on.

Last Nim with two players presented by Friedman [8] is played with heaps of counters which are
straightly requested. The two players alternate expelling any position whole number of counters from the
last heap. Under normal play tradition, all P-positions of Last Nim with two players are those containing an
odd number of heaps containing one counter.
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1.1 Multi-player combinatorial game

Amid the most recent couple of years. the theory of 2-player perfect information games has been
generally examined. Normally. It is important to sum up however much as could reasonably be expected of
the theory of n-player games. In 2-player perfect information games, one can discuss what the result of the
diversion ought to be, at the point when every players play it right , i.e. at the point when every player
embraces an ideal methodology yet when there are multiple players’, it may not bode well discuss similar
thing. For example, it might so happen that one of the players can help any of the players to win, yet at any
rate, he himself needs to lose. Along these lines, the result of the game relies upon how alliances are shaped
among the players, in past studies a few conceivable outcomes where researched: multi-player without
alliance, multi-player with two alliance and multi-player with alliance system.

1.1.1 Multi-player without alliance

N-player Nim game has been submitted without alliance by Li [9]. Straffin [10] tried to classify the
three player Nim game with somewhat restrictive assumption regarding the behavior of each player. This
work investigated by Loeb [11] by introducing the concept of stable alliance (where an alliance member
wins) the work was done by Propp [12] analyzed the conditions required to allow one player has a winning
strategy against the combined force of the other. Cincotti [13] gave an analysis of n-player partisan games.

1.1.2 Multi-player with two alliances

Kelly [14] and Kelly [15] introduced one bonded Nim, denoted by OBN, which is considered as one
pile Nim with two alliance and n-player, any player in this will help his alliance to win, under normal play
the alliance will remove the last counter will win but under misere play, the alliance will remove the last
counter will lose.

1.1.3 Multi-player with alliance system

Krawec [17] considered that every player has a fixed set of alliance, i.e. he will arrange according to
preference and this alliance system will be known before beginning the game and this alliance system
represented by a matrix Krawec [18] improve a method of analyzing the impartial combinatorial game with
n player and considered that one of the players play randomly with no strategy.

1.1.4 Multiple-player with alliance system with pass

Wen An Liu and Juan Yang [19] studied the multiple-player last Nim when the standard alliance matrix
adopted in, this matrix we will explain it below, each of n players either removes any positive integer of
counters from the last pile or makes a choice "pass’. Once a ’pass’ option is used, the total number s of
passes decreases by 1. When all s passes are used, no player may ever ’pass’ again. A pass option can be
used at any time, up to the penultimate move, but cannot be used at the end of the game, he determined the
game value of the game with different number of piles and players. wen An Liu, Jing Jing Zhou [20] studied
the multi-player small Nim with passes when the standard alliance matrix is adopted and represent the game
value function in different cases of n and N where n is the number of player and N is the number of piles.

2 Multiple-Player Last Nim With Alliance

In this section, we will introduce the Multiple-player last Nim with alliance and we will introduce the
alliance system, the standard alliance system and the game value function which help us to get our results.

Definition 2.1 The alliance matrix is n X n matrix of the following: and all players know the alliance
matrix before beginning the game,
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where A, determines the arrangement of preference for the player P;.

Definition 2.2 The standard allaince matrix (denoted by SAM) where A;; = j

01 .. n—-1
01 ... n—1
01 ... n—1

If we apply SAM then for each i € {0,1,2,....n — 1}, player P; prefers himself over the player P;\ over . ..
over the player P,_; over the player Py over . . . over the player P;_; .

Definition 2.3 Krawec [17] defined a function g: Cg X Z,, — Z,, (where, Cg denotes the set of all
impartial combinatorial games and 7, = {0,1,....n — 1}) : for any i € Z,,,

<G,i>:{°’ G =0, )

Ay, if otherwise.
such that
l=min{j € Z,|g(G,i+1)+1=A;; with G € Opt(G)}

Using the above equation Wen An Liu and Juan Yang [19] considered any position of MLNim(N, n) as a
position vector V.= (x1,Xy, ...,Xy) which can move into two positions are Vo = (X1,X2, ..., Xy_1) and Vpym =
{(x1,%2, ey xn—1,m)|1 <m <xy — 1} then the game value function takes the form:

_ 0) lf V= (Z)
(v) = { min{g(v¢) + 1|10<t<xy — 1}, if otherwise )
3 The Shifted Alliance System of Last Nim

We introduce another alliance matrix is called the shifted alliance matrix by r (denoted by SSAM" ) in
this matrix A;; = j + r where r € {1,2,..,n — 1}. If SSAM" is adopted we have A;; =j + rsuch 1 <r<n —
1 then [ = min{j € Z,|g(G,i+ 1) + 1 = A;;} = min{j € Z,|g(G) + 1 =j+r} = min{j € Z,|g(G) + 1 —
r=j} =min{g(G) + 1— r|G € Opt(G)}.

2(G,i) = 0 ifG=10 (3)
’ min{g(G")+1—r|G € Opt(G),1<r<n—1}+r, if otherwise
sV = min{g(v¢)) + 1 —r|0<r<xy — 1,1 <r<n—1} +r, if otherwise

Example 3.1 If we take r = 2 the alliance matrix will be shifted by 2 and will take the form:
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3 ... n—1 01
3 ... n—1 01
2 3 ... n—1 0 1

If we adopt SSAM? then for each i € {0,1,2,...,n — 1}, player P; prefers P;.» over P; 3 over . .. over P,_;
over Py over . . . over P,_; .

3.1 Game values of MLNim(N, n) where n >N + 1

Theorem 3.2 For MLNim(N,n) and consider any position vector v = (x1,x3,...,xy). If n>N + 1, thus
g(v) =N for all N> 1 such that N #r — 1.

Proof First For N = 0 Then g(vy) = 0 because vy has no any position can move to is. We will continue by
induction on N > 1

(i) If N=1, by induction on x;>1, we will prove that g(x;)=1. If x, =1 we have
g(1) =min{g(0) + 1 —r} +r = 1. For 1 <m<ux; suppose that g(m) =1 then g(1) = min[{g(0)+
1—r}U{gm)+1—r1<m<x;}+r=mn{l—r,2—r}+r=1—r+r=1. then for all
x1>1,g(x)=1.

(ii) Suppose that for | <N <N — 1, g(x1,x2, . xy ) = N’ . We will take any N >2 and by induction on
t > 1 prove that g(v¢) = N If t = 1 then v; can move to only one position vy = (x,x2, ..., xy—1) With
N =N—1. By induction assumpton on N =N—1 we have g(vo)=N —1, then
g(vi) = min{g(vo) +1 —r} +r=min{N —1+1—r} +r = N.Fort>2. For all 1 <m <t suppose
that g(vy) = N , then

gv)) =min[{g(vo) + 1 —r}U{g(vm) + 1 —r,1<m<t}| +r

(5)
=min{N—r,N+1—r}+r=N

In Eq(5) we put # = xy then g(v) =N O
Definition 3.3 We can define the function 6 such that: 6 = 0 %f =1,

1, if xy > 1.
Theorem 3.4 For MLNim(N, n) and consider any position vector v = (x1,x2,....,xy). If n>N + 1 and
N =r—1 then

N if xy =1

“W:N+5:{N+L iy > 1 (6)

Proof For N =0 then g(0) = 0, we continue by induction on N > 1.

(i) IfN=1,and N =r — 1 then r = 2, by induction on x; > 1 we will prove that g(x;) =1:Ifx; = 1
then g(1) =min{g(0)+1—r}+r=1. For 1<m<x; suppose that g(m)=1 then g(1)=
min[{g(0) + 1 —r} U{gm)+ 1 —r,1<m<x;}]+r ={1—r,2—r}+r=2. then for all x; >1,
glx)) =2.

(i) If 1<N <N —1 suppose that g(x1, X2, ., Xp) = N + 0 . We take any N >2 and by induction on
t>1 we will prove that g(v) =N+ 9. If r=1. Then vy can move to only one position vy =
(x1,x2, ..o, xy—1) with N =N—1. By the induction assumption, for N =N —1 then
g(vo) =N —1+9, then g(vi) =min{g(vo) +1—r}+r=min{N—-1+06+1—-r}+r=N+0.
For ¢ >2 and for all 1 <m <t Suppose that g(vy,) =N + J , then

g(ve) =min[{g(vo) + 1 —r} U{g(vm) + 1 —r, 1 <m<it}|+r
=min{N —r+0,N+6+1—r}+r=N+0

(7)
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In Eq.(7) we put t = xy , then g(v) = N + 4.

3.2 Game values of MLNim(N, n) where n <N

In this section we will determine the game value function in case of n <N, let d = N — n and rewrite
MLNim(N, n) as MLNim(n + d,n) and can define the function:

ﬁ B 0 if Xn—14r = 1;
Sl i x> L

Theorem 3.5 For MLNim(n+d,n)and consider any position vector V.= (X1,X2, ..., Xn+a), d >0, n>d + 2
then
d, if x, 1., =1,

sv)=d+p {d+L i ey > 1. ®

Proof We will prove that g(v) = d + f by induction on d >0
() Ifd=0.Forv=(x,x...,x,) we will prove that g(v) = 5. We have two cases:

(i If x,_14,=1. we will prove that g(v) =0 by induction on r>1. If r=1. Let v=
(x1,%2, ..., Xn—1, 1) then v has only one position can move to it vy which is a vector position of
MLNim (N',n) such that N =n — 1 thus n = N’ 4 1. Theorem(3.2) gives that g(vo) = N =
n—1 then g(v) =min{g(vo) +1—r}+r=min{n—1+1—r}+r=n=0. For r >2. For
1 <m<t suppose that g(vy,) =n =0 then g(vy) = min[{g(ve) + 1 —r} U{g(vm) +1 —r}] +
r=min{fn—r+,n+1—r}+r=n—r+r=0 then g(v) =0.

(ii)) For x,_i4, > 1. By induction on r > 1 we will prove that g(v) = 1 . If r = 1. we will prove by
induction on ¢ >2. If = 2. Then v, = (x1,x2,%, ..., X,—1, 2) has two positions can move to it vy
and vy. For vo = (x1,X2,X, ...,x,_1) which is a position vector of MLNim(N ,n) where N =
n—1 then n=N +1>3. Theorem (3.2) gives g(vo) = N =n—1. For vj=
(x1,%2, ..., %n—1, 1) which has only one position can move to it vo then g(vq) = min{g(vo+
1-n}+r=min{n—14+1—-r}+r=n=0. then g(va) =min[{g(vo) +1—r}
U{gvi)+1—r}]+r=min{fn—1+1—r,0+1—r} = 1. For t>2. Suppose that g(vm) =
1 for 1<m<t. Then g(v¢)=min[{g(vo)+1—rtU{g(vi)+1—r}U{g(vm)+1—r}]
+r=min{in—14+1-r,0+1—-r1+1—r}+r=1. For r>2. Let g((x1,x2,...,
Xu—1)) = 0, by induction on ¢ > 1 we want to Prove that g(v) =1 . If t =1 then vy has only
one position can move to it, vy, the induction assumption gives g(vp) =0 then
g(vi) =min{g(vo) + 1 —r} +r=1. For t>2. For 1 <m<t suppose that g(vm) =1 then
gve) =min[{g(vo) + 1 —r} U{g(vm) + 1 =r}|+r=min{l —r,2 —r}+r=1—-r+r=1
then g(v) =1

() For:d>1.Letg(x1,x2,....%,, ) = d + pfor0<d <dandn>d + 3. By induction on r > 1 we will
prove that g(v¢) =d + f. If r = 1. We have v = (x1,X2, ..., X1, 1, Xp11, ---s Xuraq)- By induction on
t>1.If t =1 then v = v; has only one position can move to it vo. The induction assumption then
g(vo) = d + B then g(vq) = min{g(vo) + 1 —r} +r=d+ B. For t>2, for | <m<t suppose that

g(vm) =d+06 . Thus g(v¢) =min[{g(vo) + 1 —r} U{g(Vm) + 1 —r}]+r=min{d — 1+ f+ 1—

r,d+f+1—r}+r=d+ p. For r>2. Suppose that g(x1,x2,...,X,, ) = d + . By induction on

t>1. Base case: 1= 1. We have g(vo) =d +f=d— 1+ p, thus g(vi) = min{g(ve) + 1 —r}

+r=min{d—1+p+1—r}+r=d+ p.Fort>2. For 1 <m<t Suppose that g(vy,) = d + f then

g(vi) =min[{g(vo) + 1 —r}U{g(vm) + 1 —r}] +r

=min{d—1+p+1—-rd+f+1—r}+r 9)
=d+p
In Eq.(9) we put t = xy , then g(v) = N. d
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Theorem 3.6 For MLNim(n +d,n) and consider any position vector v = (x1,xa,...,xy),d >0, if n =
d+1and 2<r<n-—1 then
d  ifx =1

gv) =d+F {d+1, if 1, > 1 (10)

Proof 1ts easy to proof from theorem(3.6) O

Theorem 3.7 For MLNim(n+d,n)and consider any position v = (x1,x2,%3,X4,X5) and r =1 , d =2,
n=23,N =35 thus
2, if x3 =1,
gv) =<0, ifx3>1x=1, (11)
1, ifx3>1,x5>1.

Proof

(i) Ifx; =1, by induction on 7 > 1 we will prove that g(v) =2 . If t = 1 then v; has only one position
can move to it, vo which is a position vector of MLNim(n+d ,n) where d =d —1 =1 and
n=d+1=d +2 then from theorem (3.6) g(vo) =d =1 then g(v) = min{g(ve) +1—r}
+r =min{2 — r} +r =2. for 1t >2. For 1 <m <t Suppose that g(vy) =2, then

gve) =min[{g(vo) + 1 —r} U{g(vm) + 1 = r}} | +r=min{2 —r,3 —r}+r=2 (12)

(il) Ifxz > 1,x5 = 1 then vy = (x1,x2,X3, X4, 1) has only one position can move to it, vo = (x1,x2, X3, X4)
then from (i) g(vo) = 2 then g(v) = min[{g(ve) + 1 —r} +r=3=0.

(ili) If x3 > 1,xs > 1. By induction on #>2 we will show that g(v)=1 . IF t=2. Then v, =
(x1,x2,x3,%4,2) has two positions can move to it vy and vy, from (i) g(v9) =2 and from (ii)
g(vi) =0 then g(va) =min[{g(vo)+1—r}U{gvi)+1—r}+r=min{2+1—-r+0+1-
r}+r=1 For r>2. For 1<m<t suppose that g(vym)=1 then g(v¢) = min[{g(vo)
+l—r}U{gvi) +1—r}U{gvm) +1—r}=min{3 —r,1 —r,2 —r}+r=1

Theorem 3.8 For MLNim(n+d,n) and consider any position vector v = (xj,x2,...,xy) and r =
1,d >2,n=d+ 1, thus

d, if Xp—14r =1 or (x,,_1+r > 1, xpqd-1 > 1, X000 > 1),
g =L d+1, ifx 1> Lxua=1, (13)
d+2, if xpo14r > Lixpra1 = Lixpra > 1.

Proof

(1) If xy,—14r > 1,x,44 = 1 then v = vy has only one position can move to it, vo which is a position
vector of MLNim(n+d ,n) where d =d — 1 then n=d + 1 =d + 2 then from theorem (3.6)
g(vo) =d + 1 =d then g(v) = min{g(vo) + 1 —r} +r=d+1

) Ifx,—14r>1, Xp49-1 = 1, X409 > 1. By induction on 7> 2. If t = 2. Now v, has two position can
move to it vy and vy, from (i) g(vg) = d then for vy has only one position can move to it vgthen
gvi)=min{g(vo)+1—r}+r=min{d+1—r}+r=d+1, then  g(vy) =min[{g(ve)+
1—rtu{gvi)+1—r}=min{n—r,d+2—r}+r=d+2. For t >2. Suppose that g(vm) =
d+2 then g(v) =min[{g(vo)+1—r}U{gvi)+1—r}U{g(vm)+1—r} =min{d+1-
rd+2—rd+2—-r}+r=d+2.

(i) If x,o1,=1or (%1 =1 Xpo14r > Lxypg-1 > 1,x,44 > 1), for the two cases we prove by
induction on t>2. IF ¢ = 2 then v, has two position can move to it vg and vy, for vy which is a
position vector of MLNim(n + d/7 n), where d=d—1thenn=d+1=d + 2, theorem (3.6) gives
g(vo) =d = d — 1. For v; which has only one position can move to it, vy and g(vy) = d — 1 then
g(v1) =d thus g(v2) =min[{g(ve) + 1 —r}U{gvi)+1—r}+r=min{d—14+1—-r,d+1—
r} +r=d. For t > 2. suppose that g(vm) =d then g(v¢) = min[{g(vo) + 1 —r} U{g(v1)+ 1—
r}U{gvm) +1—r}=min{d —r,d+1—rd+1—r}+r=d
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4 Conclusion

we have introduced the MLNim(N, n) for all N > 1 and n > 3 in case of SSAM" is adopted. The aim of
the present paper is to determine the game value g(v) for all N > 1 and n > 3. And it is the summary of our
results:

e Forn>N+1and N # r — 1. The game values g(v) are determined for any N > 1. Theorem 3.2 proves
that g(v) = N, i.e. the game value of a position v is equal to the number of piles of v.
e Forn>N+1and N # r — 1. The game values g(v) are determined for any N > 1. Theorem 3.4 proves
that g(v) = N + 6.
e For 3<n<N.Letd=N —n>0. The game values g(v) are determined for any d > 0. Theorem 3.5
proves that if n>d + 2 then the game value g(v) =d + 0.
e For d>0,n=d+1 and 2<r<n—1. The game values are determined. Theorem 3.6 shows that
glv)=d+p.
e Forr=1,d=2,n=3 and N =5. The game values g(v) are determined. Theorem 3.7 shows that
2, if x3 =1,
glv) =<0, ifxs>1xs=1,.
1, ifX3>l,X5>1.
e Forr=1,d >2andn = d+ 1. The game values g(v) are determined. Theorem 3.8 shows that the game

d, if X, 10, =1 or (xnflJrr > 1, xpa-1 > 1, xp1q > 1)7
value: g(v) =< d+1, if x_14r > Lixya =1,
d+ 2, if Xn—14r > 1,.Xn+d_] = 1,xn+d > 1.

5 Future Work

All results given by our paper is based on the assumption that the shifted standard alliance matrix is
adopted and we considered our game without pass.
In the future we will apply the shifted alliance matrix in case of MLNim(N, n) with pass and we will
apply the shifted alliance matrix on different games like Small Nim, Subtraction games, Wythoff’s game,
etc.

References

. Bouton CL (1901) Nim, a game with a complete mathematical theory. Ann Math 3:35-39.

. Fraenkel AS, Lorberbom M (1991) Nimhoff games. ] Combin Theory Ser A 58:1-25.

. Flammenkamp A, Holshouser A, ReiterH(2003) Dynamic one-pile blocking Nim. Electr J] Combin 10:Article N4.

. Holshouser A, Reiter H, Rudzinski J (2003) Dynamic one-pile Nim. Fibonacci Q 41(3):253-262.

Albert MH, Nowakowski RJ (2004) Nim restrictions. Int Electron J Combin Number Theory 4:Article GOl1.

Liu WA, Zhao X (2016) Nim with one or two dynamic restrictions. Discr Appl Math 198:48-64.

. Albert MH, Nowakowski RJ (2001) The game of End-Nim. Electr ] Combin 8:Article R1.

. Friedman E (2000) Variants of Nim. Math Magic Game Arch. Accessed Nov 2000.

. Li SYR (1978) N-person Nim and n-person Moore’s Games. Int J Game Theory 7:31-36.

. Straffin PD (1985) Three-person winner-take-all games with Mc-Carthys revenge rule. Coll JMath 16:386-394.

. Loeb DE (1996) Stable winning coalitions. In: Nowakowski RJ (ed) Proc MSRI workshop on combinatorial games, games
of no chance 29:451-471. Cambridge University Press, Cambridge.

12. Propp J (1996) Three-player impartial games. Theor Comput Sci 233:263-278.

13. Cincotti A (2010) N-player partizan games. Theor Comput Sci 411:3224-3234

14. Kelly AR (2006) One-pile misére Nim for three or more players. Int J Math Math Sci 2006:1-8. https://doi.org/10.1155/

1IMMS/2006/40796

15. Kelly AR (2011) Analysis of one pile misere Nim for two alliances. Rock Mt J Math 41(6):1895-1906.

16. Zhao X, Liu WA (2016) One pile miseére bounded Nim with two alliances. Discr Appl Math 214:16-33.

17. Krawec WO (2012) Analyzing n-player impartial games. Int J Game Theory 41:345-367.

18. KrawecWO(2015) n-Player impartial combinatorial games with random players. TheorComput Sci 569:1-12.

19. Wen An Liu , Juan Yang (2017)Multi-player Last Nim with Passes.Int J Game Theory

20. wen An Liu, Jing Jing Zhou (2017) Multi-Player Small Nim with Passes.Discrete applied mathematics.

21. Guy RK, Nowakowski RJ (2009) Unsolved problems in combinatorial games. In: Games of no chance 3, Math. Sci. Res.

Inst. Publ, vol 56. Cambridge Univ Press, Cambridge, pp 475-500

—OVXNAUN A WN—

—_—

@ Springer




806 H. Alqady, E. El-Seidy

22. Morrison RE, Friedman EJ, Landsberg AS (2012) Combinatorial games with a pass: a dynamical systems approach. arXiv:
1204.3222

23. Low RM, Chan WH (2015) An atlas of N- and P-positions in ‘Nim with a pass’. Int Electron J Combin Number Theory
15:Article GO2

@ Springer





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2021-12-16T08:05:39+0530
	Preflight Ticket Signature




