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Introduction

To use optimatic, first define the function you want to optimise:

def f(x):
    return (x - 2.4) ** 2





Some optimisation methods (e.g. gradient descent) also require you to define the
derivative of your function:

def df(x):
    return 2 * (x - 2.4)





Then import and initialise the optimiser you want to use, e.g.:

from optimatic.grad_desc import Optimiser
opt = Optimiser(f, df, 6.0)





Then run either opt.step() to run one step of the chosen optimisation
algorithm, or opt.optimise() to run until either opt.steps is
exceeded, or opt.precision is met. See
Optimiser() for more details.
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optimatic.utils package


Submodules




optimatic.utils.generate module

Methods for generating data to fit using optimisation algorithms


	
optimatic.utils.generate.random_polynomial(degree, x, scale=5, noisy=True)

	Generates a polynomial of the given degree with random coefficients, then
adds some noise.





	Parameters:	
	degree – The degree of the polynomial to generate

	x – An array of x values to evaluate the polynomial \(y(x)\) at

	scale – The stdev of the normal distribution from which the parameters
wil be sampled

	noisy – Whether or not to add noise to the generated data. If true,
noise will be sampled from a normal distribution with stdev scale/2






	Return y:	The generated data points




	Return coefficients:

	 	The coefficients of the polynomial
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optimatic.optimisers package


Submodules




optimatic.optimisers.grad_desc module

Gradient descent optimisation

Implements gradient descent to optimise a function
\(f:\mathbb{R}^n \rightarrow \mathbb{R}\).

Uses the reccurence relation:


\[\mathbf{x}_n = \mathbf{x}_{n-1} - \gamma \nabla f(\mathbf{x}_{n-1})\]


	
class optimatic.optimisers.grad_desc.Optimiser(y, dy, x0, precision=0.0001, gamma=0.1, steps=10000)

	Bases: optimatic.optimisers.optimiser.Optimiser





	Parameters:	
	y – The function to optimise

	dy – The derivative of the function to optimise

	x0 – The starting position for the algorithm

	precision – The precision to calculate the minimum to

	gamma – The starting value for \(\gamma\)

	steps – The max number of iterations of the algorithm to run










	
step()

	










optimatic.optimisers.optimiser module

Optimiser base class

All optimiser classes should inherit from this class


	
class optimatic.optimisers.optimiser.Optimiser(y, x0, precision=0.0001, steps=10000)

	Bases: object





	Parameters:	
	y – The function to optimise

	x0 – The starting position for the algorithm

	precision – The precision to calculate the minimum to

	steps – The max number of iterations of the algorithm to run










	
optimise()

	Runs step() the specified number of times






	
step()

	Runs one iteration of the algorithm
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