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Chapter 10 - Declaring Types and Classes
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type String = [Char]
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type Tree = (Int,[Treel)
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data Bool = False | True
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i Circler r I& Float &
B Rectxy x &yl Float &
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I XOER)IZE->THEE R TFLI=LY
| YRME(BRFIE [] & cons (3))
case exp of f :: [a] — ..
[ ] — . f [] =
C: ) —> . f(C: )=
| Maybe E/(# R+ Nothing & Just)
case exp of f :: Maybe a — .
Nothing — .. f Nothing = ..

Just - .. f (Just )
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data Nat = Zero | Succ Nat

:: Nat — Nat ZHFDo#HLLVEY

Nat & 2 DDFgRkF Zero :: Nat &
Succ
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Succ Zero

Succ (Succ Zero)
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Succ (Succ (Succ Zero))
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n+k/\32—> int2nat (n+l) = Succ (int2nat n)
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add :: Nat — Nat — Nat
add m n = 1int2nat (nat2int m + nat2int n)

LML, ZLAGEVTECREZL add 2BIgZ2 AT
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add Zero n
add (Succ m) n

n
Succ (add m n)
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Note:

I 3 DDERFDE:

Val :: Int — Expr
Add :: Expr —» Expr — Expr
Mul :: Expr — Expr — Expr
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eval = fold’ id (+) (%)
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id :: x -> X
id X = X

fold’ D2 —~

HERF Val % id =, Add % (+) 12, Mul % (¥) 2
Bz nld. BALR T eval 2FEHTES

fold' v a m (Val x)
fold' v a m (Add x y)
fold' v.a m (Mul x y)

VvV X
a (fold' vamx) (fold' v.amy)
m (fold' v.am x) (fold' v a m y)

fold’ id (+) (*) (Add (val 1) (Mul (val 2) (val 3)))
+) (Gd D () (d 2) (id 3))
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Val 1 Mu'l 1d 1 (*)
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Val 2| |val 3 1d 2 1d 3 >
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flatten
latten (Leaf
flatten (Node

—h

n)
1 nr)

FEYFEIRA)ID):

:: Tree —» [Int]

[n]

flatten 1
++ [n]
++ flatten r

A% flatten TELIZLI=EZIZ FEREMNEFILTLVS
AREEFEAR(search tree)& VS, HlDKIE. flatten 3
5&1[1,3,4,5,6,79] LTGHDTHRREARATH S,
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occurs m (Leaf n)

occurs m (Node 1 n r) M==n

M==nN

True

m<n = occurs m |

m>n ocaurs m r

ZHLLUY occurs [&, RKMDE

D 1 DDERMLEANED)

T2 (T ZULDTRIDERLYNIFERNTH S
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(==) & (/=) DRE

(/=) @

X, (==) ZRAWT (/=) ZEEIT 5

class Eg a where

(==, (/=)

:a -> a -> Bool
J rEEmae

(==) 5T Bool # Eq 75ADAVREVRIZT 5

instance Egq Bool where
False == False = True
True == True = True

= False
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deriving [C&Y . T—2E S LRIFFIC, HEIRIICS
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data Bool = False | True
deriving (Eq, Ord, Show, Read)

Bool X Eq lHEDAUREIVRICTES
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type String = [Char]
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data Answer = Yes | No | Unknown

BRFIE RN N =T

data Shape = Circle | Rect

T —3E & L5 TN D (Maybels B5 £ E 3L 5 8)
data Maybe a = Nothing | Just a

case LM ERICLDEENITEEDIHE

case exp of f :: Maybe a — ..
Nothing — .. f Nothing =
ﬁl}%ﬂ Just X — .. f (Just x) =

data Nat = Zero | Succ Nat 20



