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2 » Implementing steepest descent

1 | function ex6problem2

[5, -4;-4,5];

[-1;2];

= @(x) 0.5%xx’*x(A*x) - b’'x*x;
@(x) Axx - b

ut

Q - T >
]

opts = struct{’alpha’, 0.1, ’beta’, 0.5, 'method’, ’'backtrack’};

%set to 1 for armijo, 2 for optimal step size, 3 for fixed

11 c = le-4;
tol = le-6;
13
%Run steepest descent
15 x = steepdesc(f, g, [3;4.5], c, tol);
17 % Visualization
xrange = linspace(0,5,100);
19 yrange = linspace(0,5,100);
[X,Y] = meshgrid( xrange, yrange );
21 vecX = X(:); vecY = Y(:);
for i = 1:length(vecX)
23 z(i,1) = f( [vecX(i); vecY(i)] );
end
25 Z = reshape(z, 100, 100);
27 contourf(X,Y,Z,20,’linestyle’, ’None’);
axis square
29
hold on
31 plot( x(1,:), x(2,:), ’-wo’, ’linewidth’,2)
33 function x = steepdesc(f,g,x0,c,tol)
x(:,1) = x0;
35 k=1; btc = 0;
37 while norm(g(x(:,k))) > tol
xk = x(:,k); gk = g(x(:,k));
39 if strcmpi(opts.method, ’backtrack’)
% start backtracking
41 alpha = 1;
while f(xk - alphaxgk) > f(xk) - c*alphaxgk’*gk
43 alpha = alphaxbeta;
btc = btc + 1;
15 end
elseif strcmpi(opts.method, ‘optimal’)
47 alpha = (gk’*gk) / (gk’*Axgk);
elseif strcmpi(opts.method, ’fixed’)
49 alpha = opts.alpha;
else
51 error(’Unknown_method!_Choose_either_backtrack, _optimal_or_fixed’)
end
53 %Perform step
x(:,k+1) = xk - alphaxgk;
55 k = k+1;

end

if strcmpi(opts.method, ’backtrack’)




59 disp(sprintf(’%si_global_steps, _using %i_backtracking_steps’, k-1, btc));
elseif strcmpi(opts.method, ‘optimal’)

61 disp(sprintf(’%i_steps_with _optimal_choice’,k-1));
elseif strcmpi(opts.method, ’fixed’)

63 disp(sprintf(’%i_steps_with_stepsize_%g’, k-1, alpha));
end

65 end

67 |end

3 » Descent directions are not enough
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