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add :: Int -—> Int —> Int

add x [ T3|¥ y [T LT x+y ZRITEEH =R

add :: Int —> Int —> Int —> Int

add X y z =X +Vy + Z

add x (& "5y X ULT 5z X ULT x + vy + z Z:RIBEHU
R BER ZIRT
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add :: Int —> Int —> Int

add x = (+ x)

add x (&, (+x) EWSEEH (Int->Int) 2RI DTy Z2FEHLIICETS
well-definedness ICE ZRZ DT TWLWNIEHNGEDEZPT L)

smaller :: Int —> Int —> Int
smaller x y = if x <= y then x else y

f XBb55AhHSD

average :: [Int] —> Int
average 1 = s ‘div’ (length 1)

where s = sum 1
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dft :: [Complex Double] -> Int —> [Complex Doublel
dft x inverse = if length x == 1 then x else x_transformed
where
= length X
n = map snd . filter fst . zip (cycle [True, Falsel) $ x
n = map snd . filter fst . zip (cycle [False, Truel) $ x

n_transformed = dft sh inverse

n_cur = take (2 x length fh_transformed) $ cycle fh_transformed
h_cur = take (2 x length sh_transformed) $ cycle sh_transformed

zeta = mkPolar 1.0 $ fromIntegral(inverse x 2) x pi / fromIntegral(n)
sh_zeta = zipWith (%) sh_cur $ iterate (x zeta) 1

X_transformed = zipWith (+) fh_cur sh_zetd
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fh_transformed = dft fh inverse
S

f
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fft :: [Complex Double] —> [Complex Double] —> [Complex Double]
fft x y = zipWith (%) (dft (zipWith (%) (dft x_resized 1) $ dft y _resized 1) $ -1) $ repeat $ 1 / fromIntegral(n)
where
n = head [k | k <- iterate (x2) 1, k >= length x + length y]
Xx_resized = x ++ replicate (n - length x) (0 :+ 0)
y_resized = y ++ replicate (n - length y) (@ :+ 0)
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data Stack t = Empty | MkStack (Stack t) t

j(;‘ﬁ, stack @{ﬁu push :: Stack t —> t —> Stack t

push s v = MkStack s v
MkStack (Stack t) t & Stack t B2D 7RI H
EPR(E. MkStack a b (% a IC b = push U7ciREE
top |& MkStack sv ZZEIHN LT v iR
pop & MkStack sv ZFINAULT s ZiRY

Al

top :: Stack t —> ¢t
top (MkStack s v) = v

pop :: Stack t —> Stack t
pop (MkStack s v) = s
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data Stack t = Empty | MkStack (Stack t) t

K#s stack DOH push :: Stack t -> t —> Stack t

push s v = MkStack s v
kStack (Stack 1) t (& Stack t B2D7RITH
EPR(E. MkStack a b (% a IC b = push U7ciREE
top |& MkStack sv ZZEIHN LT v iR
pop & MkStack sv ZFINAULT s ZiRY

<
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top :: Stack t —> t
top (MkStack s v) = v

pop :: Stack t —> Stack t
pop (MkStack s v) = s
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interpret :: BString —> IO ()
interpret s = exec @ @ (VU.replicate 5000 0) $ MkStack Empty (-1, True)
where
exec :: Int —> Int -> VU.Vector Int —> Stack (Int, Bool) -> IO ()
exec ¢ m_c m st
¢ == BS.length s = return ()
(BS.index s = "[" = exec (c + 1) mcm$ push st (c, (m VU.! m c /= 0) & (snd $ top st))

(BS.index == = exec (if snd $ top st then prev_c else ¢ + 1) m_c m prev_st
not . snd = exec 1) mcm$ st
(BS. index = exec 1) (m c + 1) m st
(BS.index = exec 1) (m c - 1) m st
(BS. index = exec 1) m c (m VU.// [(m_c, m VU.! m c + 1)]) st
(BS.index = exec 1) mc (m VU.// [(m c, m VU.! mc - 1)]) st
(BS. index . = do
putChar . chr $ m VU.! m_c
exec (c + 1) m cm st
(BS.index s ¢c) == "', = do
in_c <- getChar
exec (c + 1) m_c (m VU.// [(m_c, ord in_c)]) st
| otherwise = exec (c + 1) m_c m st
where prev_st = pop st; prev_c = fst $ top st
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