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input : function f, bracket [z;,x,| containing a single X, xl
minimum, tolerance =, .
output: estimate x,,, of the minimizer i€ (@") 4\'?(“:.)
Re(V5-1)/2 // golden ratio, ~0.618 — new ‘m\"e'w ’
d« R(x, —x;) » i€
Ty~ +d; xo—x,—d ! R fé\t)l‘{(*s
fi < flxy): fa < fla2) — el qu - —1
repeat
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// keep the subinterval with the smaller interior are OP+'MG" locations OF X and 2z
value
if fi < f> then o .h\'“ql
T I2 F ‘/4,
x2 —x1; fo e fi —_—
ry —a+d; fi « flx) ~
Topt ¢ I ! 1 [l . |
else ' N ' v
Ty Ty — l —
Ty fie fo / . +
To ¢ xy —d; fo 4 f(x2) 1*& 50\0\?'\ ratio ‘_.E Pwd \ R 6 ‘% o
Topt ¢ T2 <
end N S —4
P ‘ ) ¥ L v
o+ (1-R) - 100% —_ A
Topt A
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Gradient Descent (fixed step size) VJ et 5(«0\4 (J « be 7
input : starting point 7y, step size a, tolerance E,
output: 7, estimate of a local minimizer 2
k0 Uv\t;‘fa.b‘e |‘€ oL P =
while |V /(F,)|| > E, do max
Tpyy T — aVf(T) // step downhill
Fe ] ———
end

return 7" = I
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