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home
x = 0:0.1:6;
y = 0:0.1:4;
[X,Y] = meshgrid(x,y);
Z = (X.-3).^2+(Y.-2).^2;
figure
surf(X,Y,Z)
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home
x = 0:0.2:6;
y = 0:0.2:4;
[X,Y] = meshgrid(x,y);
Z = (X.-3).^2+(Y.-2).^2;
figure
contour(X,Y,Z,'ShowText','on')
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home
x = 0:0.2:6;
y = 0:0.2:4;
[X,Y] = meshgrid(x,y);
Z = (X.-3).^2+(Y.-2).^2;
figure
contour(X,Y,Z,'ShowText','off')
[U,V] = gradient(Z);
hold on
quiver(X,Y,U,V,2,'color','red')
hold off
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Steepest Descent: Direction of Descent
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Generalized Steepest Descent
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To be 
analyzed 
later on
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Newton: Example 
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Is this line search 
needed? 



Newton: Example 
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Newton: not necessarily a decent direction! 
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Steepest Descent vs. Newton: Example 
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Quadratic case
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Quadratic case
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home
x = -2:0.1:2;
y = -2:0.1:2;
[X,Y] = meshgrid(x,y);
Z = (X).^2+(Y).^2;
figure
contour(X,Y,Z,'ShowText','on')



Scaling 
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1 step!
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home
x = -2:0.1:2;
y = -2:0.1:2;
[X,Y] = meshgrid(x,y);
Z = (X).^2+100.*(Y).^2;
figure
contour(X,Y,Z,'ShowText','on')



Scaling 
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Many 
steps!
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Scaling 
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Scaling 
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This is it!
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