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test :: String —> Bool —> I0()
test description assertion = do
putStr description
case assertion of
False —> putStrLn ” failed?”
True —> putStrLn ” passed”

— BlAE, A4 Hiproducely & 3.

— Bl Yproduce 10K, & [E[1,

produce :: Int —> [Int]
produce n = [i | i <= [1..n]]

— # > 5 produceOdd i{ %, H R [\ 1-nH 1

— R : AEproduceOdd ) & X,

produceOdd :: Int —> [Int]
produceOdd n = []

testOdd = do

ZERBGR M 1 F n B E.

S ) list
& [l produce pg %
— Bl HproduceOdd 10/, & [\ [1, 3,
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test ”0dd 1” $ produceOdd 10 = [1,3,5,7,9]
test ?0dd 2” $ all odd $ produceOdd 100
test 70dd 3”7 $ (length $ produceOdd 100) = 50
test 70dd 4”7 $ (length $ produceOdd 99) = 50
— 23 L produceList i ¥, HEZ —1ZHn, &M [[1],
[1,2], ..., [1,...,n]]
— B3R HEproduceList 1§ & X #, 8 i produce iR %X
— ~ Bl %4produceList 3/, &M [[1], [1, 2], [1, 2, 3]]
produceList :: Int —> [[Int]]
produceList n = []

testList = do

test ?List 17 $ produceList 1 = [[1]]
test ”"List 27 $ producelList 2 = [[1],[1,2]]
test ”List 3” $ produceList 3 = [[1],[1,2],[1,2,3]]
test "List 4”7 $ (length $ produceList 99) = 99 && (length
$ last $ produceList 99) = 99
— 45> SE i produceStrangeListpi 4k, HEZ —1ZHn, HH
“SFiANIEER” A “Ein—iNInRE”? HEW list (1 <= i <= n)
— R+ AEEW A list
— Bl Y4 produceStrangeList 5/, &[4
[(2,3,4,5,1],[3,4,5,1,2],[4,5,1,2,3],[5,1,2,3,4],[1,2,3,4,1
produceStrangeList :: Int — [[Int]]
produceStrangeList n = []

testStrangelList = do

test ”StrangeList 1”7 $§ produceStrangeList 1

test ”StrangeList 2” $ produceStrangeList 2 =
[[2,1],[1,2]]

test ”"StrangelList 3” $§ produceStrangelList 3 =
[[2,3,1],[3,1,2],][1,2,3]]

test ”StrangeList 4” $ produceStrangeList 5 =—
[[2,3,4,5,1],[3,4,5,1,2],[4,5,1,2,3],[5,1,2,3,4],[1,2,3,4

— BlAE, FATS Hiproducey i —Fh g X7 .

— WHEEMRZ, produce F—NEE, XS n 5L BT
H K.

— produce2 B —PNRMBKEI LR, AFLESH. B R HEH b
%5 %R/ ok o4 k.

— TE T B AT AGEJ take R R B0 To KR 21 3R A HI L .

— mPBl, HBtake 5 (produce2) B, & b4y i H ¥ produce ¥ 41 [ Hi 5
W, H[1, 2, 3, 4, 5]

produce2 :: [Int]
produce2 = [1] ++ [(produce2!!i) + 1 | i < [0..]]
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— %> HFERME produce2 WEAE E, 45 factorial ) X
— Pl H s take 10 (factorial) %y H B 2 /3 %1 wij 10 I

— [1,1,2,6,24,120,720,5040,40320,362880]

factorial :: [Int]

factorial = [0..]

testFactorial = do
test ”factorial 1”7 $ take 10 factorial =—
[1,1,2,6,24,120,720,5040,40320,362880]
test "factorial 2”7 § factorial!l20 = 2432902008176640000
— 5 EAAEEMA produce2 WEHRE E, W fibonacci B E X
— Pl & H 0 take 10 (fibonacci) %y H 2 I A8 32 % %1 Hij 10 T
— [1,1,2,6,24,120,720,5040,40320,362880]
fibonacci :: [Integer]
fibonacci = [0..]
testFibonacci = do
test ”fibonacci 17 $ take 10 fibonacci =
[0,1,1,2,3,5,8,13,21,34]
test ”fibonacci 2”7 $ fibonacci!!60 = 1548008755920
— BT E AN E ChBEVLE” , HAe b7 KRBIAES
B “BEMLEC HSL@Ed — @B E NI EERB.
— WA TE UL, WRNEMILEHEBE D, BREWEFHRSER—
I
I~ o
— WAL R B FE NS48, WA “HALEM 77, R b
PEAEREVLME. WMARNRER P ¥, ERAFED “BELET .
— DA LCG BEMLE L MBI, H—Fw i mwE X,
random :: Integer —> Integer

random seed = (25214903917 % seed) ‘rem‘ 562949953421312

— HTHEBEAANFER “PhREALE” , 8RN GE A F — A BE BL 5k A
THE R A

— fELEY, RN LA A S R ALEE T A B AL £y A
IFe

— B, MEEHLER T8 seed B, 2 —AFEHYLEE random seed, £
T BEMLEE random random seed .

— %3 i 5% randomList M E X, ffiff randomList seed fEf%
& m]— A~ T B B Y Bl AL 208 %

randomList :: Integer —> [Integer|]

randomList seed = [0..]

testRandomList = do

test ”randomList 1”7 $§ (randomList 10)!110 =
357758112612178

test ”"randomList 2” $§ (randomList 10)!120 =
218930212691682

test ”"randomList 3” $§ (randomList 20)!110 =
152566271803044

8Tk RFREA 3
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main = do
testOdd
testList
testStrangelist
testFactorial
testFibonacci
testRandomUList

2 filk (EfGEsr)

i 1 (24 x)

RS A Haskell e 24 58, 15235 Haskell FlpR 80058 K08

AT, ZReRBuy U A7, ERETHIATIF ] O 50 4 T5. 50 6 TN

fire % -
@

import qualified Data.Set as Set
import Data.List (permutations)

— THMREF 2 Haskell 5K 24 . HAOTE N AL ERTF

— BOBEAEERER: SHREENE -—MTRNEZELASG, HIB

th &k

— AT REBEEERENITERENL, RMNOFE-F LT EX B
— DA AR S HE R A RS, A R AR B YA PR AR, AT DA e Bk o X B R
JF .

data Exp = Value Double
| Add Exp Exp
| Sub Exp Exp
| Mul Exp Exp
| Div Exp Exp
deriving (Show, Eq, Ord)

— eval WHEWEZ 4 Exp ENE A, #5158 % £ B KX IH & o] 45
R
— AR A LA F AT N T LA e B A, B AR R [ E 2 8 4 TR
— eval § Value 10
— eval $§ Add (Value 10) (Value 1)
— eval $§ Mul (Value 10) (Sub (Value 3) (Value 2))
$ Mul (Sub 10 6) (Sub (Value 3) (Value 2))
eval :: Exp —> Double

— eval

eval ( V)

eval (Add a b) = eval a + eval b
(Sub a b) = eval a — eval b
( b) = eval a % eval b

= v

eval

eval

8Tk BRI 4

O i oL e sl ey e b e )
haskell2-soLhs, {4 A 0I5 FO TR
WSR3 5 iR LA
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eval (Div a b) = eval a / eval b

— 1 eval Z{l, showExp e — 1 Exp fENf A, &bl
ik 2 B =R

— AR A LA F AT R T LA e RO A, B AR R [l H 2 T A TR
— showExp $ Value 10
— showExp $ Add (Value 10) (Value 1)
— showExp $§ Mul (Value 10) (Sub (Value 3) (Value 2))

$ Mul (Sub 10 6) (Sub (Value 3) (Value 2))
showExp :: Exp —> String

—— showExp

showExp (Value v) = show §$ round v

showExp (Add a b) = ”(” ++ showExp a
)77

showExp (Sub a b) = 7(” ++ showExp a
)”

showExp (Mul a b) = 7(” ++ showExp a
)77

showExp (Div a b) = ”(” ++ showExp a
)77

showExp b ++ 7

showExp b ++ 7

showExp b ++ 7

ror ¥ I
UG

showExp b ++ 7

test :: String —> Bool —> IO()
test description assertion = do
putStr description
case assertion of
False —> putStrLn 7 failed”
True —> putStrLn ” passed”

unique xs = Set.toList $ Set.fromList xs

— %3 52 buildOperations [HE L.

T HAMERR a b, MEEEFATLM Op a b Rk,

— Hi, ab 4k xs ys B HMERKNL, “Op” K Add/Sub/
Mul/Div H B4 E — 1.

— RN AR A R AR AR, AR A S 5T AR G

— HH, XNMEHEMSELHARAA 7.

— MR EINLTE IR, EEHFERFEREARE TR List
Comprehension /N7, FREL— L8 R 5.

buildOperations :: [Exp] —> [Exp] —> [Exp]

buildOperations xs ys = []

testBuildOperations = do

test ”buildOperations 17 $ (Set.fromList $ unique $ map
eval $ buildOperations [Value 1] [Value 2]) =
Set.fromList [14+2, 1-2, 1%2, 1/2]

test ”buildOperations 2”7 $ (Set.fromList $ unique $ map
eval $§ buildOperations [Value 1, Value 2] [Value 3]) =
Set.fromList [14+3, 1-3, 1x3, 1/3, 243, 2-3, 2x3, 2/3]

test ”buildOperations 3” $§ (Set.fromList $ unique $ map
eval $§ buildOperations [Value 1, Value 2] [Value 3,
Value 4]) =
Set.fromList [14+3, 1-3, 13, 1/3, 243, 2-3, 2x3, 2/3,

144, 1-4, 1%4, 1/4, 244, 2-4, 2x4, 2/4]

8Tk PO 5
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— %> 5Em buildExpressions HJE X.

— XM TFEAMEKILX abcd, MM buildOperations iR [1] fir 4 0]
fE Y £k .

— W (a+b) x (c+d). AFHEKXH abcd T,

— $Rn s AR PAE 1 28 I 5 A% pR AL .

— @, buildExpressions [1,2,3,4] =

— buildOperations (buildExpressions [1]) (
buildExpressions [2,3,4])

— ++ buildOperations (
buildExpressions [3,4])

— ++ buildOperations (buildExpressions [1,2,3]) (
buildExpressions [4])

— Hop, A list WAEIF A AMEA concat %L,

— I E B

— buildExpression xs = concat [buildOperations ??? ??? | n
<— [1..(length xs)—1] ]

— MR AAT R — 7R EF KK buildExpressions R ik 1]

fH:

— putStr $ unlines $ map showExp $ unique $ buildExpressions
$ map Value [1,2,3]

buildExpressions [1,2]) (

buildExpressions :: [Exp] —> [Exp]
buildExpressions xs = |[]

testBuildExpressions = do
— buildExpress Xf T [1, 2] WZBEHRE W TH 4 FgER (6
Jo A AH [ )
test "buildExpressions 1”7 $§ Set.fromList (map eval $
buildExpressions [Value 1, Value 2]) =
Set.fromList [142, 1-2, 1%2, 1/2]

— ML, WT (1, 2, 3] B AE 65 IR 2060 K 45 R
test ”"buildExpressions 2”7 $ (length $ unique $ map eval §
buildExpressions [Value 1, Value 2, Value 3]) = 20
test ”"buildExpressions 3”7 $ (length $ unique $ map eval §
buildExpressions [Value 1, Value 2, Value 3, Value 4])

— 104

— %> M cale2d HE X.

— M b7 & X buildExpressions AT A Al RERY Rk, A5
fEH eval KfE, LR

— ARSI RES, A0 H abcd BT,

— WHAERWRENMNHEY TERFEBTA +—/ MFES.

— MR AGE R X AT EE AR calc24 (IR A fH .

— putStr $ unlines $ map showExp $ unique $ calc24 $ map
Value [1,2,3,4]

calc24 :: [Exp] —> [Exp]
calc24 xs = []

testCalc24 = do
test ”calc24 17 $ sols [1,5,5,5] =— 0

87 UF BFRIEE 6
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test ”calc24
test ”calc24
test ”calc24
test "calc24
test ”calc24
test ”calc24
test ”calc24
test ”calc24
test ”calc24
test ”calc24

— FREER R
test ”calc24
test ”calc24

27§ sols |
3”7 § sols |
4”7 § sols |
57 § sols |
6”7 $ sols |
77 $ sols |
8” § sols |
9”7 § sols |
10” $ sols

117 $ sols

SA B 24 51,

12”7 $ sols
13” $ sols

5,5,1,5] >0
1,1,1,8] >0
1,8,1,1] =0
4,7,4,7]—0
4.,4,7,7] >
3,7,9,13] _0
2,2,13,13] > 0
10,11,13,13] =0
[1,3,10,13] = 0
[3,4,11,11] = 0

(2,3,4,5,6] > 0
[4,5,6,7,8] > 0

R R 7 B AT DA R 018 B

— TR

where sols xs = length $§ calc24 $ map Value xs

— AR AT AR BT R T H 1R B 24 A7

— fij B, H%&Xﬂﬁ ABF G —MHSI AN — K E R cale24
BT

- THEH B SH LI

calc24”’ [Exp] —> [Exp]

calc24’ xs = concat [calc24 xs’ xs’ <— permutations xs]

testCalc24’ = do

test ”calc24’ 17 $ sols [1,5,5,5] > 0
test ”calc24’ 2”7 § sols [5,5,1,5] > 0
test ”calc24’ 3” § sols [1,1,1,8] >0
test ”calc24’ 4”7 § sols [1,8,1,1] >0
test ”calc24’ 5”7 § sols [4,7,4,7] > 0
test 7calc24’ 6”7 $§ sols [1,6,11,13] > 0
test 7calc24’ 77 $ sols [3,7,9,13] > 0
test ”calc24’ 8” $§ sols [2,2,13,13] > 0
test 7calc24’ 9”7 § sols [10,11,13,13] =
test ”calc24’ 10”7 $ sols [1,3,10,13] = 0
test ”calc24’ 11”7 $§ sols [3,4,11,11] = 0

— FEIRI R 5B RY24 A, ARAY R BEAE B AT DA 08 ek o
test ”calc24’ 12”7 § sols [2,3,4,5,6] > 0O
test 7calc24’ 13”7 § sols [4,5,6,7,8] > 0
— AW
where sols xs = length $ calc24’ § map Value xs
main = do
testBuildOperations
testBuildExpressions
testCalc24
testCalc24”’
putStr $ unlines $ map showExp $ unique $ calc24’ $ map
Value [1,5,5,5]

8T dk BFBORES 7
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3 Open Topics

Open Topics 1 (Lambda Calculus)
T lambda R LA 2
S5 Gk

¢ Lambda Calculus @Q wiki

¢ Stanford Encyclopedia of Philosophy

Open Topics 2 (FHEAGFE)

PA Haskell i, 35540 &A1 5 40T fA L Lambda Calculus #)3: 2487& .
et

¢ Functional Programming @ wiki
4 Ik
5 JRi

s ©

o ORHERE RO EL S B
o BB ORI P2

o TEHEEATIBIINE

® st ProblemOverflow


https://en.wikipedia.org/wiki/Lambda_calculus
https://plato.stanford.edu/entries/lambda-calculus/
https://en.wikipedia.org/wiki/Functional_programming
problemoverflow.top

