MATH4406 — Assignment 6

Patrick Laub (ID: 42051392).
October 25, 2014

1 Advanced Regular Finite Markov Chains

Exercise 1

As P* = limp_.0o PT then
PP*=P lim PT = lim PTH = p*,

T—oo T—o0

and equally P*P = P*. The last equality is

PR (Hm PT) (]in’] PT) = Y = B
T—ro0 T—ro0 T—00

= PPR= PP = PPt = PRy

Exercise 4
As Theorem 2 Part 2 states that IW s.t.

then
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Iterating n times gives

So therefore
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function d = policy_iteration()
% Author: Patrick Laub

% Problem data.

S = 0:3; numS = numel (S);

A = 0:2; numA = numel (A);

P = zeros (numS, numA, numS) ;

Biily3:9) = [0, 0:6, 0.2, 8.7: 0:8; 0:2; 0 6; 0. 98, 0,05, G, 07;
P(2,:,:) = [0, 0.1, 0.6, 0.3; 0.7, 0.2, 0.1, 0; 0.85, 0.1, 0.05, 01;:
P(3,:,:) = [0, O, 0.2, 0.8; 0.3, 0.4, 0.2, 0.1; 0.65, 0.2, 0.1, 0.05];
Pildsnss) = [0y @ 0, 1p 0, 0.6, 0.2; 0:25; 05 0.5 @y 01

o

% Start with any guess decigion rule.
d = ones(numS, 1);
nextD = d;

% Construct decision rule at each step.

for iters = 1:1eb
% Construct reward and transition vectbors.
r = -d;
Pd = zeros (nums) ;

for s = 1:numS
Pd{s, :) = Pls, d(s)y+l, );
end

t Do policy evalutation

% 1.e. solve 0 = r_{dn} - g+ (P _{dn} - I} h.
% Start by solving r = Q W

Q = (eye(numS) - Pd);

Q{:,1) = 1;

W =20\ r;

% Extract the gain and bias.
g = W(l)
h = [0; W(2:end)]

r - g*ones{numS, 1) + (Pd - eye(numS))*h

% Do policy lmprovement.

for 1 = 1:numS
m = -Inf; besta = -1;
for a = 1l:numA
if i==2 && nextD(1l) == 0 && a == 1
continue;
end
if i==3 && nextD(l) == 0 && a == 1
continue;
end
if i==4 && a == 1
continue
end
num = -a + reshape(P(i, a, :), 1, numS}) * h;

1if num > m
m = num;
bestA = a-1;
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end
end
if besth == -1
error ('Something went wrong!');
end
nextD(i) = bestA;

end

% If the decision rule has converged then stop iterating.
if all (nextD == d)

break;
end

d = nextD;
end

if iters == 1le5
warning('Did not converge!');
end
end




