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More About the Law of lage Mumbess (LLN)
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cl ear, cl ose al
p = 0.4, Woset the probability of "head" to an arbitrary nunber in
[0, 1]

% Si mul ati on of a sanple path for evol ution of X bar
N = 2000; %6 nunber of trials

S = zeros(1,N+1l); %oinitiate the nunber of successes vector

X bar = zeros(1l,N+1l); %binitiate the success frequency vector

for n=1: N
X n = (rand(1l) < p); %6 (just a way to) sinulate a coint toss
S(n+l) = S(n) + X n; %% updat e the nunber of success vector
X _bar(n+1) = S(n+l)/n; 9%hbupdate the success frequency vector

% plot the results
if nod(n, 10) ==
figure(1)
plot(1l:n, X bar(2:n+l1)) %% pl ot the success frequency vs nunber
of trials
xlim[1,N]) Woset limts for x-axis
ylin([0,1])
xl abel ({'n"},"' Font Si ze', 14);
ylabel ({" $(X_1+X 2+...+X n)/n

$'},'Interpreter','latex',' FontSize', 14)
grid on
pause(.001) %% pause so we can see the evolution
of the output graph
end
end
hol d on

plot(1: N, p*ones(1,N,"'r--") %plot the line for the actual p used
title({' A sanple path of $\bar{X}

(n)$'}, " Interpreter','latex','FontSize', 14)

pause( 2)

% Sanpl e paths of X bar for several different realizations
figure(2)

N = 2500;

for m= 1:25 %iterate for different realizations
S = zeros(1,N+1l); %oinitiate the nunber of successes vector

X bar = zeros(1l,N+1l); %binitiate the success frequency vector
for n=1: N
X n = (rand(1) < p); %% (just a way to) sinulate a coint
t oss
S(n+l) = S(n) + X n; %% updat e the nunber of success vector
X _bar(n+1) = S(n+l)/n; %hbupdate the success frequency vector
end
% plot the results
figure(2)

plot(1: N, X bar(2:end), ' Color', rand(1,3)) %~poplot the success
frequency vs nunber of trials
hol d on




pause( 0. 025)
end
xlim[1,N]) Woset limts for x-axis
ylin([0,1])
xl abel ({'n"},"' FontSi ze', 14);
ylabel ({" $(X 1+X 2+...+X n)/n$"}, " Interpreter’','latex"',' FontSize', 14)
title({ Several Realizations for the Evolution of $\bar{X}
(n)$'}, " Interpreter','latex','FontSize', 14)
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Several Realizations for the Evolution of X (n)
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Pablem A2
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Dioblem 17 (Contrd)
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