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Appendix A Preliminaries used in the body of the letter

Notations. R™ is the set of n-dimensional real vectors. Myxq is the set of p x g real matrices. Col;(A) is the i-th column
of matrix A. D = {0,1}. I is the k x k identity matrix. 5i is the i-th column of I. Ay is the set of columns of Ix. The
set of p X q logical matrices is denoted by £ = {L € Mypxq|Col;(L) € Ap}. N7 is the set of all positive integers. |S| is the
cardinality of set S. For 4,5 € N*,4i < j, denote [i : j] = {5,i +1,...,5}, and Elidl = H;:i kp. 1 = [1,1,...,1]T € R™.
AT denotes the transpose of matrix A. Ypxq is the set of p X ¢ random matrices.

Definition 1.  [1] Let A € Myxn, B € Mpxq. The STP of A and B is defined as

Ax B:=(A® It/n)(B ® It/p)7

where ® represents the Kronecker product, and ¢ is the least common multiple of n and p.
Lemma Al. [1] For an n-ary logical function f(x1,2,...,%n) : D™ — D, there exists a unique matrix Ly € Lax2n,

called the structure matrix, such that f can be expressed in its vector form, denoted by f, as

flz1,22,...,on) = Ly X[ 5.

Definition 2.  [2] A finite normal game G = (N, S, C) is a triple, where,
1) N={1,2,...,n} is the set of agents;
2) S =T[]7_1S; is the profile set of the game with S; = {1,2,...,k;} being the strategy set of agent ;
3) C={ci,...,cn} is the set of cost functions of agents, where ¢; : S — R is agent 4’s cost function.

The set of finite games with |[N| = n,|S;| = k;, i € N is denoted by Gjpik; ks,...,k,]- Particularly, if k1 = - = kn = 2,
then G is called a Boolean game. Denote the vector form of the strategy = € S; by & = 6}, . Then the algebraic expression
of the cost function is given as follows.

Lemma A2. [3] Consider a finite game G € Gk, ks,...,k,]- FOr each cost function ¢;, @ € N, there exists a unique row
vector V¢ € R¥ with k = []"_, k; such that

C n =
ci(z1,22,...,2n) = VI Xi1 ¥,

where V¢ is called the structure vector of c;.

Definition 3.  [2] A profile s* = (s}, s* ;) is called a pure Nash equilibrium of G' € Gjp.k; ks,...,k,] if for any s; € S;,i € N,
ci(sy,st;) <cisi,sy),
where s_; € S_;, S_; = HJ#Z- S;.
Definition 4.  [4] A finite game G € Gk ks, ...k, 18 called a potential game if there exists a function P : S — R, called
the potential function, such that
iy s—3) = ¢i(yi,s—i) = Pz, 5-4) — P(yi, 5—4)

holds for each pair of z;,y; € S;, and each s_; € S_;, 1 =1,2,...,n.
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Lemma A3. [3] A finite Boolean game G € §[,.2 2,...,2] is a potential game if and only if, 2 = VGT is solvable, where
Vo = (Vi — VE) (VE = VE) - (VE— V)L, and 5; = Tyi1 ® 15 @ Tynsyi = 1,2,...,m,

~E1 2 0 --- 0 IS
-Z 0 Z3--- 0 &2

E= €= (A1)
_El 00 En gn

Furthermore, if (A1) is solvable, the potential function P can be calculated by
(Ve)T = (V)T = (12 ® Iyn-1)é1.

Remark 1. A modified potential equation method was proposed in [5], in which the number of verification equations
for testing potential games is O(nk™) + O(n?k™~1). Particularly, the number of verification equations required is O(n"*1)
when n = k, reaching the theoretically lowest computational complexity, whereas the number of equations required to be
validated for the closed-path condition [6] and the game decomposition method [7] is O(n™12).

Appendix B Proofs in the body of the letter
Appendix B.1 Proof of Theorem 1

Proof.  (Necessity) Let

vr (B (t), u(t)) = Elge (x(t), u(t)) + Wiga (z(t + 1)), (B1)
where ¢ € [0: 7] and
T
EWi(e(®) = min Elhra@(T+1) + ;91 (1), u)],

EWT+1(.Z‘(T —+ ].)) = EhT+1(CC(T + 1))

It follows that

v (B (1), ui (t), u—i(t)) — ve(Ex(t), 4 (t), u—i(t))
= E[ge(z(t), ui(t), u—i(t)) + Wegr (z(t +1))] — Elge(z(t), @i (), u—i(t)) + Wir (z(t +1))]
= J(z(0), Ht) — J(x(0), Hy).

For each subgame G¢(Exz(t)), t € [0: T], one has

T%(EZ‘(t), ui(t)v u—i(t)) - T;L(Ex(t)v ’ai(t)v u—i(t))
= Elwi(2(t), us (t), u—s(t)) + Vi1 (@(t + 1))] = Elw; (@(t), @i (), u—i(£)) + Vi41 (2(t + 1))]
= J;(x(0), Hy) — J;(x(0), Hy). (B2)

Since the PDBG described by (1) and (2) is an OL-PPDBG with (5) as its associated optimal control problem, then (6)
holds for all i € N, Va;(t),ui(t) € U}, t € [0: T, Yu_;(t) € Ut ,, Vu(0),...,u(t — 1). This means that

—

7y (B (), uq (), u—i(t)) — ri(Ea(t), ai(t), u—q(t))
=vt (B2 (1), ui(t), u—i(t)) — ve(Ex(t), 4i(t), u—i(1))
holds, where ¢ € [0 : T]. Hence, each subgame G¢(Exz(t)) is a potential game for every Ex(t) € X; with vi(Ez(t), u(t)) being

its potential function.
(Sufficiency) If G¢(Ex(t)) is a potential game for each Ex(t) € X with v¢(Exz(t), u(t)) being its potential function, then

7y (B (), u (), u—i(t)) — ri(Ba(t), ai(t), u—q(t))
—vg (Ba(t), uy (), u—i(t)) — ve (Bax(t), s (£), ui(t)) (B3)

holds for VEx(t) € Xy, Vi € N, Vu,(t),4;(t) € Uf, and Vu_;(t) € Ut ,. Define g¢(Bx(t), u(t)),t € [0 : T], hry1 (Bx(T + 1))
as

ge(Ex(t), u(t) = ve(Ea(®) u(t)) — min ver (Ex(t +1),u(t + 1),

hr1(Ex(T + 1)) + gr (Ba(T), u(T)) = vr (Ez(T), u(T)),
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where t =0,1,...,T — 1. It is obvious that

T
(B0, ) = in [ 3 g0 u(l) + e (Ba(T+ D)] + 51 Ba(0), () (BY)

holds for ¢t € [0 : T], VEx(t) € Xy, Yu(t) € Up. Taking g = g and hpy1 = hry1, we obtain m(iOI;vo(IEx(O),u(O)) =
u
<0)min ™ J(x(0),u(0),...,u(T)), which implies that a solvable optimal control problem (5) with v* = [u*(0),...,u*(T)]
u(0),...,u
being its solution is found. Combining (B2) with

J(@(0), Hy) — J(2(0), Hy) = ve(Ba(t), ui(t), u—i(t) — ve(Ba(t), i (t), u_i(t)),
one has
Ji(z(0), Hy) — Ji(z(0), Hy) = J(x(0), Hy) — J(x(0), Hy),

due to the fact that (B3) holds. Hence, PDBG (1)-(2) is an OL-PPDBG with (5) as its associated optimal control problem,
where at = gt and hT+l = BT+1~

Appendix B.2 Proof of Proposition 1

Proof.  Evidently, u*(t) = [u}(t),...,u}(t)] is a pure Nash equilibrium of the subgame G¢(Ex(t)) if and only if uf(t) =
argminuimr%(ﬂix(t},ui(t),u*_i(t)) holds for i € N, ¢t € [0 : T]. It follows from EV/(z(t)) = min,, ) ri(Ez(t), ui(t), u” (1))
that ©*(t) is the solution of the dynamic programming equation (8). Since the dynamic programming equation (8) is derived
from the optimal control problem (4), u* is an OLNE of PDBG (1)-(2).

Remark 2. The proposed result is still valid for general PDBGs that do not admit a potential structure.

Appendix B.3 Proof of Theorem 2

Before proving the theorem, the calculation for the algebraic form of (1) is provided first. By Lemma A1, the probabilistic
Boolean networks (1) can be converted into the following algebraic form:

E(t+1) = Lo 1) @() (%),

where Z(t) = xJ2 &;(t), @(t) = xj_ 1;(t), and Ly (s) € Lom ygm+n. Here, o(t) € [1: T[{Z, I;] can be viewed as a stochastic
switching signal with probability Pr(c(t) = j) :==p; = []j~, pzi, with j; € [1: ;] satisfying j = Z:’;_ll i (@i -1+
Jjm. Take L = Zj p;Lj, then it can be derived that

E&(t + 1) = LEZ(t)a(t), (B5)

where L € Tom ygmtn-
Proof.  According to Lemma A3, for each Exz(t) € X, G¢(Ex(¢)) is a potential game if and only if (11) is solvable. Let
VEa(t) (W(t)) = Vg (1) @(t) be the potential function of subgame G (Ex(t)). For VEz(t) € X¢, Vi € N, Vu;(t), ;i (t) € U}, and
Vu_;(t) € U, one has

7y (B (), ui(t), u—i(t)) — ri(Ba(t), ai(t), u—q(t))
=VEg (1) (Wi (1), u—i(t)) — VEq () (@i (t), u—i(t)).
Let ve(Exz(t), u(t)) = ViEZ(¢t)u(t). There exists an equivalence between the solvability of (12) and
7 (Ea(t), uq(t), u—i(t)) — ri(Ba(t), ai(t), u—q(t))
=v¢ (B (t), ui(t), u—;i(t)) — ve(Ex(t), @i (t), u—i(t)).

Hence, the above conditions are equivalent to the fact that each subgame G¢(Exz(t)) is a potential game for every Ex(t) € X¢
with v (Ez(t), u(t)) being its potential function. It follows from Theorem 1 that the PDBG (1)-(2) is an OL-PPDBG.

Appendix B.4 Remark on the definition of OL-PPDBGs

Remark 3. In Definition 2, condition (6), called the potential structure, bridges the gap between a PDBG and its
associated optimal control problem, in which the cost function J can be regarded as the aligned cooperative objective for all
agents [9,10]. When T = 0, Definition 2 degenerates to a static state-based potential game. When the state of the system
evolves according to a differential equation, it is an open-loop potential differential game [8].
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Appendix C Algorithm of identification of OL-PPDBGs

Algorithm C1 Identification of OL-PPDBGs

Input: n, ¢;(z), wi(x, u), T, U;
Output: The PDBG is an OL-PPDBG;

1 Xr =0

2: for u € U do

3: fort=0:7T—-1do

4: EZ(t + 1) = LEZ(t)u(t);

5: end for

6: Xr=XpuU ]EQ‘C‘('T)7

7: end for

8: for Exr € X7 do

9: for i =1:n do

10: EViy (2(T + 1)) = V,, x BE&(T)a(T);

11: rh (Ex(T), w(T)) = Vi, X EE(T)@(T) +EV} (z(T + 1));
12: end for

13: if EfGT(ET(T)) = VJT(IET,(T)) has a solution then

14: Vee(T) = VClv'T(]E:c(T)) - (fé}T(Em(T)))T(I;r ® Iyn-1);
15: else

16: Print: The PDBG is not an OL-PPDBG;

17: end if

18: end for

19: if VrEZ(T)u(T) = Vee(r)@(T) has a solution then
20 W (T) = min vr(Ex(T), u(T));

2L BV (a(T)) = Elwi (2(T), u* (T)) + Viy (a(T + 1))];
22: else

23: Print: The PDBG is not an OL-PPDBG;

24: end if

25: fort =T —1:0do

26: X = A{Ex(t) | Ju(t),Ef(z(t),u(t)) € Xe41};

27: for Ez(t) € X; do

28: fori=1:n do
20: P Ea(t), u() = Va, x EFOEL) + EViy, (f(@(8), u(®)));
30: end for
31: if E€q, (Ez(t)) = V(;rt (Ex(t)) has a solution then
. 11 1 T4T R
32: Vea(t) = VG, Eet)) — €y a))) (L2 ® In-1);
33: else
34: Print: The PDBG is not an OL-PPDBG;
35: end if
36: if V;EZ()1(t) = Ve (r)U(t) has a solution then
37: u*(t) = r:l(itr)l v (Ez(t), u(t));
38: EV, (2(t)) = Elw; (2(t), w* (£)) + Vi, (@(T + D)
39: else
40: Print: The PDBG is not an OL-PPDBG;
41: end if
42: end for
43: end for

44: return

Appendix D TIllustrative examples

Example 1. Consider a dynamic system evolving according to the following probabilistic Boolean dynamics

{fm(t 1) = f1(21(t), wa(t), ua (£), ua(t), o1

z2(t + 1) = fa(z1(t), v2(t), u1(t), u2(t)),

where f;,i = 1,2 are chosen from the corresponding candidate sets, denoted by F; = {fil, ff}7 with

{ff =u1(t) V (uz(t) Aza(t), f2=x1(t),

fa =wi(t) Azi(t), f3 = z2(t),
the selection of the logical functions adheres to the following probability distribution:

P.(f1 = f) = 0.5,Pr(f1 = f}) = 0.5,
Pi(f2 = f3) = 0.8,Pr(f2 = f2) = 0.2.
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Given an initial state Z(0) = 62 and admissible strategy sets Uf =D,i=1,2,t =0,1. Assume that the objective function
of agent i is as follows

Ji(2(0),u) = E[w;(2(0), u(0)) + wi(z(1), u(1)) + ¢i(2(2))],

where the terminal cost functions ¢;(x),7 = 1,2 are

¢1(I)=[1111]D<512V¢1D<f,
p2(z) =222 2] x &= Vy, X T,

and the stage cost functions w;(z,u),7 = 1,2 are set in Tables D1-D4.

Table D1 Payoffs of agents for z = [1, 1] Table D2 Payoffs of agents for z = [1, 0]
u (1,1] (1,0] [0,1] [0,0] u (1,1] (1,0] (0,1] 0,0]
w1 3 2 3 1 w1 3 2 1 1
wa 4 3 2 0 wa 4 3 0 0
Table D3 Payoffs of agents for z = [0, 1] Table D4 Payoffs of agents for z = [0, 0]
u (1,1] (1,0] [0,1] [0,0] u (1,1] (1,0] [0,1] 0,0]
w1 5 4 5 0 w1y 3 2 1 1
wo 4 4 0 1 wo 4 3 0 0

Step 1. Using STP, (D1) can be converted into the following algebraic form:

f(t + 1) = Lo.(t)f(t)ﬁ:(t),

) = @1 (t)d2(t). o(t) € [1: 4] is a stochastic switching signal with probability Pr(o(t) = 1) =
) =Pr(o(t) =4) =0.1, and

Ly =04[1,1,2,4,1,1,4,4,2,2,2,4,2,2,4, 4],
Ly =64[1,1,1,3,2,2,4,4,1,1,1,3,2,2,4, 4],
Ls = 64[1,1,2,2,1,1,2,2,4,4,4,4,4,4,4,4],
Ly =641,1,1,1,2,2,2,2,3,3,3,3,4,4,4,4].

Take L = 0.4L1 4+ 0.1Lg + 0.4L3 + 0.1L4, one has
EZ(t + 1) = LEZ(8)a(t), (D2)
where

1102010808 0 0 010101 0 0 0O00O0
00080402020505040404 0 050500
000010 O O O0O01010102 0 00O
00 0 04 0 0 050504040408050511

Step 2. According to the system dynamics and admissible strategy sets, we can obtain
X; = {[0.8,0.2,0,0] ", [0,0.5,0,0.5] T }.
For each Ex(1) € X1, the cost of agent ¢ can be calculated by
i (Ex(1), u(1)) = Vi, EZ(1)@(1) + Vi, LEF(1)a(1),

based on which we can get its associated cost vector, denoted by Vr{(]Ez(l),u(l))’i = 1,2. Combining with the potential
equation Zq | (Ex(1)) = VGTl (Ex(1)) Ve verify whether G1(Exz(1)) is a potential game (PG), as shown in Table D5, where
Nash equilibrium is abbreviated as NE.

Table D5 shows that each subgame G1(Exz(1)) is potential for all Exz(1) € X;, based on which, a common potential
function v1 (Ez(1),w(1)) with V1 = [3,3,4,3,3,3,9,3,3,3,3,3,3,3,1, 3] being its structure vector can be found.

Step 3. Similar to the analysis of G1(Ez(1)), for (0) = 2, the cost vectors of the subgame Gg(z(0)) are

Vii@©.u) = 54331 Viz a(0),u0) = 6,5,2,2].
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Table D5 Verification of subgames G1(Ex(1))

EZ(1) VT%(]Em(l),u(l)) Vr%(Ex(l),u(l)) If PG NE
[0.8,0.2,0,0] " [4,3,3.6,2] " [6,5,3.6,2] " Yes [0,0]
[0,0.5,0,0.5] " [4,3,2,2]7 [6,5,2,2] 7 Yes [0,1]/[0,0]

It is easy to verify that there exists a potential function vg(z(0), u(0)) with Vo = 11 ® [2,2,3,1] being its structure vector,
such that the subgame Go(z(0)) is a potential game with [0,0] and [0, 1] being its Nash equilibrium. Therefore, the PDBG
(D1) is an OL-PPDBG, and there exist four OLNE strategies, denoted by u}, i = 1,2,3,4, where uj = {[0,1],[0,1]},
u; = {[07 1]7 [07 0]}7 u§ = {[07 0]1 [07 1}}’ and uf} = {[07 0]’ [01 0}}

The evolution between action profiles and states from initial states under the open-loop strategies is shown in Figure
D1, along with its accumulated costs.

Accumulated
=0 =1 =2 costs
[0,1,0,0]" [0,05,0,05]" [0,0.25,0,0.75]" 1(2)=3
': @=2
: /' . / 2
© «(;  Dioof  [00s00sT  [0zs00T" .
1 1 -
N N - @=
1 4
() 01007 [0s00S] 0025007 .
‘ 1(2) =
4 / 3 / 22)=2
4 4 ;
© <(x  o07  [005008" (00250075 .
1(2) =
; / /

N
~
N
N
Il
N

Figure D1 Evolution between the action profile and state under OLNE strategies.

Example 2.

Consider an apoptosis network [11], the dynamics of which can be described as

x1(t+1) = f1(x1(t), z2(2), 23 (t), u1 (t), ua(t)),
x2(t + 1) = fo(x1(t), z2(t), 23(t), u1 (t), ua(t)),
z3(t+1) = fa(z1(t), za(t), x3(t), w1 (t), ua(t)),

(D3)

where x1,z2,23 € D are state variables that represent the concentration level of apoptosis proteins (IAP), the active level
of caspase 3 (C3a), and the active level of caspase 8 (C8a), respectively. wui,u2 € D are control inputs, which represent
the tumor necrosis factor (TNF) and Fas ligand, respectively. The logical functions f;,s = 1,2,3 are chosen from the
corresponding candidate sets, denoted by F; = {fll, f12}, Fa = {f21, f22}, F3 = {f3}, where

fl = —z2(t) A (t), f7 = 21(b),
fa = ~x1(®) A (-zs(t), f5 = z2(t),
fa = xz(t) Vv ul(t) A\ uz(t),

the selection of the logical functions adheres to the following probability distribution:

Pr(fi = f1) =03,Pe(f1 = f7) =07,
Pr(f2 = f3) =0.9,Pe(f2 = f3) = 0.1,
Pr(fzs=fz)=1.

To illustrate the tradeoff between the economy and the effectiveness of the biological system [12], it is assumed that each
control has its associated cost function. Given an initial state £(0) = 6§’ and a strategy u, the objective function of agent 7

is of the following form:

Ji(2(0), ) = E[w;(2(0), u(0)) + wi(z(1), u(1)) + ¢i(z(2))],

where the terminal cost functions ¢;(z),7 = 1,2 are ¢1(z) = ¢2(x) = [12 12 12 12] x &, and the stage cost functions
w;(z,u),? = 1,2 are set in Tables D6-D13.
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Table D6 Payoffs of agents for z = [1, 1, 1] Table D7 Payoffs of agents for z = [1, 1, 0]
u (1,1] (1,0] [0,1] [0,0] u (1,1] (1,0] [0,1] [0,0]
w1 6 5 8 8 w1 9 6 5 7
wa 7 6 7 4 wo 7 9 2 8
Table D8 Payoffs of agents for z = [1,0, 1] Table D9 Payoffs of agents for z = [1,0, 0]
u (1,1] (1,0] [0,1] [0,0] u (1,1] (1,0] (0,1] 0,0]
wq 8 12 6 3 w1 3 8 9 3
wo 7 8 8 2 wa 2 4 11 2
Table D10 Payoffs of agents for z = [0, 1, 1] Table D11 Payoffs of agents for z = [0, 1, 0]
U (1,1] (1,0] [0,1] [0,0] w (1,1] (1,0] [0,1] [0,0]
w1 8 8 3 1 w1 6 2 8 3
w2 7 6 4 5 wa 4 5 2 4
Table D12 Payoffs of agents for z = [0, 0, 1] Table D13 Payoffs of agents for = = [0, 0, 0]
u (1,1] [1,0] [0,1] [0,0] u (1,1] (1,0] [0,1] [0,0]
wi 2 8 6 6 w1 3 8 9 3
w2 4 3 4 7 w2 2 4 11 2

Therefore, the simultaneous multiple optimizations for control inputs u; and ug can be characterized as a PDBG. In
the following, we aim to illustrate that such a PDBG is an OL-PPDBG, based on which, its open-loop Nash equilibrium
strategies are derived.

Step 1. Using STP, the algebraic form of (D3) can be derived as

EZ(t + 1) = LEZ(t)a(t),

where
[0.07 0 0.07 0 0.07 0 007 0O OO O OOOO O O O O OOOOOO O0OO00027 0 O 07
0 0.0 0 0.07 0O 007 0O 00700 O O0OOOO O O O O OO0OO0OO0OO OO0 O 027 0 O
063 0 063 0 063 0 063 0 100 0100 O O O O 0000003 000003 0 0 o0
I = 0 063 0 063 0 063 0 063010.707010707 0 0 0 0 0000 O 0300 0 0.03 0 O
0.03 0 0.03 0 0.03 0 003 0 00O OOOO OO1O0O0O1O010100 000063 0 0 O

0 003 0 003 0 0.03 0 003000 O0O0O0OO O OO010010101 0 000 O 0.630.90.9
0.27 0 027 0 027 0 027 0 0O O OOOO OO09 009 0000007 0 00007 0O 0 O
L O 027 0 027 0 027 0 0.27000.303000.30.3 0 09 0 090000 0 0.711 0O 0.070.10.1]

Step 2. According to the system dynamics and admissible strategy sets, we can obtain
X1 = {63,62,]0,0,0,0.7,0,0,0,0.3] T }.

Combining with the potential equation E{g, (gx(1)) = VGT1 (Ba(1))r V€ verify whether G1(Ex(1)) is a PG, as shown in Table
D14.

Table D14 Verification of subgames G (Ex(1))

E2(1) Vil e ) u1) Vi @e),u1) P NE
53 [20,24,18,15] " [19,20,20,14] " Yes [0,0]
53 [15,20,21,15] " [14,16,23,14] " Yes [1,1]/[0,0]
[0,0,0,0.7,0,0,0,0.3] " [15,20,21,15] " [14,16,23,14] " Yes [1,1]/[0,0]

Table D14 shows that each subgame G1(Ex(1)) is potential for all Ez(1) € X1, based on which, a common potential
function vy (Ez(1), w(1)) with V4 = 1] ® [4,7,3, 6] being its structure vector can be found.
Step 3. For #(0) = 63, the cost vectors of the subgame Go(z(0)) are

Vet )0 = [23,27,21,18], V,2 4 0),u(oy) = [21,22,22,16].

It follows that there exists a potential function vo(z(0), u(0)) with Vo = 1§ ® [3,6,1,4] being its structure vector, such
that the subgame Go(z(0)) is a potential game with [0, 0] being its Nash equilibrium. Therefore, the PDBG (D3) is an
OL-PPDBG, and there exist two OLNE strategies, denoted by u}, ¢ = 1,2, where uj = {[0,0],[1, 1]}, and u3 = {[0, 0], [0, 0]}.
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The evolution between action profiles and states from initial states under the open-loop strategies is shown in Figure
D2, along with its accumulated costs.

Accumulated

=0 =1 =2 H costs
~0): g [0,0,0,0.7,0,0,0,0.3]" [0.081,0,0.709,0,0.189,0,0.021,0]" 1(2)=18
OLNE U, / /’ 3 2(2) =16
) 4 i |
“(y: 3 [0,0,0,0.7,0,0,0,0.3]" [0,0,0,0.49,0,0.27,0,0.24]" 1(2)=18
OLNE U, ; 2(2) =16
4 / 4 / |

) 4 4 :

Figure D2 Evolution between the action profile and state under OLNE strategies.
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