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3aganue.

PeanuzoBaTh (QyHKIINIO, OCYIIIECTBISIONIYIO TTOMCK SKCTPEMyMa 3aJaHHON (DYHKIIMU MTyTeM
HAXOXJICHUS KOPHS TPOW3BOJHOW 3Toi (pyHKImMM metomoM HeioroHa. OmpemenuTs THIT
IKCTpEMyMa ITyTeM BBIYHMCIICHUSI BTOPOH MPOU3BOIHON (DYHKIIMH B HAHCHHOW TOYKE.

Pemmenmue.

import Data.List
epsilon = 0.001
epsilon' = 0.00001

findCloseEnough eps s = (\(Just (_,b))->b) $ find (\(a, b)->abs(a-b) <= eps) $ zip s
(tail s)

derivativeAppr fun dx x = ((fun $ x + dx ) - (fun x) ) / dx

derivativeStream fun = map (\a -> derivativeAppr fun a) $ iterate (\a -> a / 2) 1.0
derivative fun x = findCloseEnough epsilon' $ map (\f -> f x) $ derivativeStream fun
newtonTransform g = \x -> x - (g x) / (derivative g x)

fixedPoint fun x = iterate (\y -> fun(y)) $ x

extremum fun = (x, str)
where
dfun = derivative fun
d2fun = derivative dfun
x = findCloseEnough epsilon' $ fixedPoint (newtonTransform dfun) 1.0
d2fun _val = d2fun x
str = if ( d2fun_val < -epsilon ) then "maximum"
else if ( d2fun_val > epsilon ) then "minimum"
else "inflection"

-- TecTH

-- £(x)=x*2, 0 - TOuka MMHMMyMa

test_extremum 1 = abs (x - 0) < epsilon && str == "minimum"
where (x, str) = extremum (\x -> x * x)

-- £(x)=-x72, 0 - ToOuka MakCuMyMa

test_extremum 2 = abs (x - 0) < epsilon && str == "maximum"
where (x, str) = extremum (\x -> - x * x)

-- £(x)=-(x-2)"2+4, 2 - TOuUka MaKCuUMyMa

test_extremum 3 = abs (x - 2) < epsilon && str == "maximum"
where (x, str) = extremum (\x -> - (x-2) * (x-2) + 4)

main = do
putStrln ("test extremum 1 " ++ (show test extremum 1))
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putStrln ("test extremum 2 " ++ (show test extremum 2))
putStrln ("test extremum 3 " ++ (show test extremum 3))



