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Diagnostic class in Python

import numpy as np #f o r a r r a y s
from copy import deepcopy as dcpy #f o r copy ing c l a s s e s

c l a s s D i a g n o s t i c :
def i n i t ( s e l f , sens , spec , cos t , d e l a y , l t f u ) : #i n i t i a l i z e

s e l f . s e n s = s e n s ; s e l f . s p e c = s p e c ;
s e l f . c o s t = c o s t ; s e l f . d e l a y = d e l a y ;
s e l f . l t f u = l t f u ; # l o s s to f o l l o w−up
s e l f . r o o t = True # by d e f a u l t , t h i s i s a r oo t
s e l f . next = [ 0 , 1 ] # d e f a u l t as t r ea tment s , can be next d i a g n o s t i c s
s e l f . t r a n s i t i o n = np . a r r a y ( [ [ spec ,(1− s p e c ) ] ,

[1− sens , s e n s ] ] )

def s e t n e x t ( s e l f , k , newdx ) : # next t e s t
s e l f . next [ k ] = dcpy ( newdx ) # add to t r e e , as copy
s e l f . next [ k ] . r o o t = F a l s e # r e c o r d tha t t h i s i s no l o n g e r a r oo t

def g e t T a b l e s ( s e l f ) : # get m a t r i c e s by r e c u r s i o n
tx o = np . z e r o s ( ( 2 , 2 ) ) ; c o s t = np . z e r o s ( ( 2 , 2 ) ) ; d e l a y = np . z e r o s ( ( 2 , 2 ) )
i f s e l f . r o o t :

c o s t += s e l f . c o s t ∗ s e l f . t r a n s i t i o n # add on own c o s t s i f r o o t
f o r k i n [ 0 , 1 ] :

i f i s i n s t a n c e ( s e l f . next [ k ] , D i a g n o s t i c ) :
txon , costn , d e l a y n = s e l f . next [ k ] . g e t T a b l e s ( )
f o r j i n [ 0 , 1 ] :

n e x t b i t = s e l f . t r a n s i t i o n [ : , k ] ∗ txon [ : , j ]
t x o [ : , j ] += (1− s e l f . l t f u ) ∗ n e x t b i t
c o s t [ : , j ] += s e l f . next [ k ] . c o s t ∗ (1− s e l f . l t f u ) ∗ n e x t b i t
d e l a y [ : , j ] += s e l f . d e l a y ∗ (1− s e l f . l t f u ) ∗ n e x t b i t

e l i f s e l f . next [ k ] == k :
tx o [ : , k ] += (1− s e l f . l t f u ) ∗ s e l f . t r a n s i t i o n [ : , k ]
c o s t [ : , k ] += 0
d e l a y [ : , k ] += s e l f . d e l a y ∗ (1− s e l f . l t f u ) ∗ s e l f . t r a n s i t i o n [ : , k ]

return txo , cos t , d e l a y
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