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1) AL 0> 45 B

» 308000 => three hundred and eight thousand
» 369027 = three hundred and sixty-nine

A IR thousand and twenty-seven
» 369401 = three hundred and sixty-nine

2 2 thousand four hundred and one
fRIRIE HDEESR - XFI
o THEIREMNSEHEEAN units = [ "one", "two", "three", "four", "five",
—n<100 DEEETEIZ "six", "seven", "eight", "nine"]

—n<1000 DEFEXRIC
—n<1000,000 DFFEXRIC

tens = ["twenty", "thirty", "forty", "fifty", "sixty",

teens = ["ten", "eleven", "twelve", "thirteen",
"fourteen", "fifteen", "sixteen",

"seventeen", "eighteen”, "nineteen"]

"seventy", "eighty", "ninety"]

O«n<100M B &

convert2 n = combine2 (digits2 n)

digits2 n = (n "div’ 10, n ‘'mod" 10)

combine2 (0,u+1) = units 'u

combine2 (1,u) =teens!lu

combine2 (t+2,0) =tens !t
_combine2 (t+2,u+1)  =tens !l t++"-" ++

I'E units ! u

0<n<1000M 15 &
convert3 n = combine3 (digits3 n)
digits3 n = (n "div’ 100, n ‘'mod" 100)
combine3 (0,t+1) = convert2 (t+1)

combine3 (h+1,0) = units !! h ++ " hundred"
combine3d (h+1,t+1) = units ! h ++ " hundred

l_E and " ++ convert2 (t+1)




0<n<1000,000M 15 &

convert6é n = combine6 (digits6 n)
digits6 n = (n “div’ 1000, n ‘mod" 1000)

combine6 (0,h+1) = convert3 (h+1)
combine6 (m+1,0) = convert3 (m+1) ++ " thousand"
combine6 (m+1,h+1) = convert3 (m+1) ++

" thousand" ++

link (h+1) ++

convert3 (h+1)

linkh|h<100="and"

‘@ | otherwise =" "

=176

Convert> convert6 308000
"three hundred and eight thousand"
(985 reductions, 1350 cells)

Convert> convert6 369027
"three hundred and sixty-nine thousand and twenty-seven"
(1837 reductions, 2547 cells)

Convert> convert6 369401
"three hundred and sixty-nine thousand four hundred and one"
° (1851 reductions, 2548 cells)

P

PlE2: IR RDEMER

- [
EEORESOBHETEETIEL Y
=S,

— LB [2,1,3,4] > [3]
— & [7,3,7] + [4,6,9] = [1,2,0,6]
- BE: [4,0,6]-[3,7,5]=[3,1]
—®E:[1,2]" [1,5]=[1,8,0]
o -BE:[1784]+[62]=[28]..[48]

P

AEREBEHORE (1)
s JRAFTOXRIR:

n-1

k

[X, 15X, 0sees Xl = Exkb
k=0

5 .b = 100000185 :
123456789 => [1,2345,6789]
100020003 => [1,2,3]

® type Vint = [Bigit]

I.E type Bigit = Int

AIEREHDORIR (2)
- RER
strep: HETHLOZFRYRRL.
strep [0,0,1,2] = [1,2]
strep xs | ys ==[] =[0]

| otherwise = ys
where ys = dropWhile (==0) xs

P

HEEE (1)
HBESHIZ2DOMOHREEHES.

align xs ys | n>0 = (copy 0 n ++ xs, ys)
| otherwise = (xs, copy 0 (-n) ++ ys)
where n = length ys - length xs

copyxn=[x]|j<-[1..n]]

P




HEEE (2)

vcompare :: (VInt->VInt->Bool) -> VInt -> VInt -> Bool
vcompare op XS ys = op UsS Vs
where (us,vs) = align xs ys

veq = vcompare (==

vleq = vcompare (<=)
vless = vcompare (<)

P

MELBEHE (1)
. inE b-HILIcmzahEd ERILTS
#: [7,3,7] + [4,6,9] => [11,9,16] => [1,2,0,6]

ERIE: ThZhOb-BOHEDEELTHR/IL, FRIOH NS
BEFTLK

[x1, X2, ..., xn] => carry x1 (carry x2 ... (carry xn [0]))
( = foldr carry [0] [x1,X2,...,xn] )

norm = strep . foldr carry [0]

® where carry :: Bigit -> VInt -> VInt
@ carry x (c:xs) = (x+c) ‘div’ b : (x+c) ‘mod’ b : xs

MELRE (2)

bBT LI MAADES

i [7,3,7] + [4,6,9] => [11,9,16] => [1,2,0,6]

. NE

vadd xs ys = norm (zipWith (+) xs’ ys’)
where (xs’,ys’) = align xs ys

MELERE (3)

fi: [1,0,6] + [3,7,5] => [-2,-7,1] => [-1,7,3,1]

vsub xs ys = norm (zipWith (-) xs’ ys”)
where (xs’,ys’) = align xs ys

5 RETHEH

FEDHIE:
negative xs = head xs <0
FBDKRER:
vnegate = norm . map neg
neg x = -x

f5l: vnegate [-1,7,3,1] = [2,6,9]

RE >

vmul xs ys = foldl1 oplus (psums xsys) X 4 5
where ?
------------------ psums
psums xs ys =
[norm (map (y*) xs) | y<-ys] 6 15

xs ‘oplus’ ys = vadd (xs++[0]) ys

N\

B vmul 11,231 4.51=[5535 5 5 3 5




BRE:EERY (1)

BRE:BEERY (2)

BERYERDHBT7ILT) X LIF f1:01,7,8,4] 1 [6,2] .
BDUFERDOLN, (0, [1]) il ey
ROWTDF=HODRYMNFHEShS 11 (dstep[6,2]) r7 = scanl

ELVSHEBREEABYELTITIRNDTHS (0, [1.71) (dstep ys)

@ L (dstep[6,2])r8 (0,take m xs)
2,[5,4
ZDHER [(q0,rs0),(q1,rs1),...,(gn,rsn)] ( [ﬂ ])(dstep 6.2]) r 4 (drop m xs)
-®: [q0,91,...gn]
e RY:rsn o (B1438])
i = I'E #:[0,0,2,8] &:[4,8]
dstep astep, bstepMDE &
dstepDEH 1 R MxsDESH B MysDESLYEN

- HRExsDRSHBREysD RS LYELH
- FEOELLD
- FR. EhEYROD

dstep ys (q,rs) x

astep xs ys = (0,xs) |

2 B HxsDRENBHOEEEZLL
bstep xs ys | negative zs = (0,xs)
| otherwise = (1,zs)

| length xs < length ys = astep xs ys
| length xs == lengthys = bstep xs ys where zs = vsub xs ys
| length xs == length ys + 1 = cstep xs ys A2 — At
N SN g y Fftiheadys>=b div’ 2
cstepDEE ETylb=b/2 1% =9 1=6IZ

3. WREBxsD RSO RBysDRELYRL
q-2 <= q<=q %1¢:y1 >=b/2
ZZT. g =min ((x0*b+x1) “div’ y1) (b-1)

cstep xs ys | vless rs0 ys = (q,rs0)
| vless rs1 ys = (g+1,rs1)
| otherwise = (q+2,rs2)
where rs0 = vsub xs (bmul ys q)
rs1 =vsub rs0 ys
rs2 =vsub rs1ys
o g =guess xsys -2

P

Fx¥ysD EEEDb-Fy1ZE+ 2 KECT HF=HI2,
B RERFIZRBEBBRBINTS.

vgrm [x1] [y1] = (x1 “div’ y1, y1 - y1 * (x1 *div’ y1)]

vgrm xs ys = (strep gs, strep rs)
where gs = map fst ds
rs = bdiv (snd (last ds)) d
ds = divalg (bmul xs d) (bmul ys d)
d =bdiv’ (head ys + 1)

[ )

@ bdiv xs d = vgrm xs [d]




BIRES : T U XML

. FI:ﬁ%E XS This is the firstline

of the first paragraph.

This is the ~ second
paragraph.

This is the first
This is the first line of the

line of the first
first paragraph.
irst paragrap! paragraph.
This is the d h.
® is is the second paragrapl This is the second

* paragraph.

filltext xs 30 / \filltext xs 20

TOHELTOTEAR

type Line' = [Char]

BT HITETOMICKITXFERAL. ThOEEET D
unlines' = foldr1 oplus
where xs ‘oplus’ ys = xs ++ "\n" ++ ys

XFDVACEEZDNDTIANETDINERS D
lines' = foldr otimes [[]]
where x ‘otimes’ xss
| x=="\n" =[[]] ++ xss
| otherwise = [[x] ++ head xss] ++ tail xss

P

BDHELTDIT
type Word' = [Char]

BT HELEOMICEANFERAL. ThOoEEET D
unwords' = foldr1 oplus
where xs ‘oplus’ ys = xs ++

++ys

TEFEIINETS
words' = filter (/=[]) . foldr otimes [[]]
where x “otimes’ xss
Ix=="" =[] ++xss
| otherwise = [[x] ++ head xss] ++ tail xss

P

ITDHEEE %
type Para = [Line']

BT SRBELEBEOMICEDITERAL. ThoEEET S
unparas = foldr1 oplus
where xs ‘oplus’ ys = xs ++ [[]] ++ ys

TOFEDEILTEREDIIZT S
paras = filter (/=[]) . foldr otimes [[]]
where xs “otimes’ xss
[xs==[] =[] ++xss
| otherwise = [[xs] ++ head xss] ++ tail xss

P

EXRMGT T AMLERR R

countlines = length . lines'
countwords = length . concat . map words' . lines'
countparas = length . paras . lines'

normalise :: Text' -> Text'
normalise = unparse . parse

parse :: Text' -> [[[Word"]]
parse = map (map words') . paras . lines'

° unparse :: [[[Word"]] -> Text'

qrse = unlines' . unparas . map (map unwords')

IR BCEDEOHIAH

filltext m = unparse . map (fill m) . testparas
testparas = map linewords . paras . lines'
linewords = concat . map words*

HTITRFEDLSITHREDEDFIEIS
fllm=0
fill m ws = [fstline] ++ fill m restwds
where fstline = take n ws
restwds = drop n ws
n = greedy m ws

greedy m ws = maximum [ length us | us <- inits ws,

* length (unwords' us) <=m ]




BIRE4 . AL F —DEIRI

 f5%E:calendar 2005 2

}

JANUARY 2005 FEBRUARY 2005 MARCH 2005
HRIGHL
e o e BREYEAL Y
Mon 310172431 Mon 7142128 Mon 7 142128 g_a)*gﬁk-
Tue 4111825 Tue 181522 Tue 18152229
Wed 5121926 Wed 291623  Wed 29 162330
Thu 6132027  Thu3101724  Thu 3 10172431
Fi 7142128  Fri 4111825  Fri 4 111825
Sat 18152229 Sat 5121926 Sat S 12 1926
N
APRIL 2005 MAY 2005 JUNE 2005 HhL> 9 —®D
ENI

i |

EIFANE Hx

i ALREDXFIDIANEERIZFFDUATRE

Enb.

) 1234
type Picture = [[Char]] 5678
height,width :: Picture -> Int ﬁ

height p = length p [[15,2,3"4

width p = length (head p)

P

5,678

HMAZDER: ITERFOESR

Bfqd LICRRpEEL

p ‘above’ q | width p == width q = p++q
EfpZEEIqDEITEL

p ‘beside’ q | height p == height q = zipWith (++) p q

B DY A& TED
stack = foldr1 above

BIf ) AREEICIEARD
spread = foldr1 beside

HENBELIBELDEDEMDERK
(] empty (h,w) = copy (copy ''w) h

P

& #2 D groupingE 41

block :: Int -> [Picture] -> Picture
block n = stack . map spread . group n
group n xs = [take n (drop j xs) | j <- [0,n..(length xs-n)]]

[G1,G2,G3,G4,G5,G6,G7,G8] 2> G1G2
n=2 G3 G4

G5 G6

G78G

blockT :: Int -> [Picture] -> Picture
[ ] blockT n = spread . map stack . group n

X2 D (L 838 F

BEM,BNORELRBO L EEIZRApZ (EHRAD
Iframe (m,n) p = (p "beside’ empty (h,n-w))
‘above’
empty (m-h,n)
where h = height p
w = width p

ip :

X172 0 E il

display :: Picture -> String
display = foldr1 (insert “¥n’)
where insertn xr=x++[n] ++r

51 : display [‘123”, “456”, “789]
=> “123¥n456¥n789"

P




HLoE—DER
month_pic (mn,yr,fd,ml) = tite mn yr "above" table fd ml

ZFAORHL

titte mn yr = Iframe (2,25) [mn ++ " " ++ show yr]

table fd ml = Iframe (8,25) (daynames "beside" entries fd ml)
daynames = ["Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat"]
entries fd ml = blockT 7 (dates fd ml)

dates fd ml = map (date ml) [(1-fd)..(42-fd)]

date mld | d<1|| ml <d = [rjustify 3" "]
| otherwise = [rjustify 3 (show d)]

@

AL F—DERK

calendar :: Int -> String
calendar = display . block 3 . map month_pic . months

months yr = zip4 mnames
(copy yr 12)
(fstdays yr)
(mlengths yr)
where zip4 [I[1 (10 =11
zip4 (x:xs) (y:ys) (z:zs) (u:us)

iE =(X,y,z,u) : zip4 xs ys zs us

AL F—DEIR

> putStrLn (calender 2004)
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XF5
ZEN|
EX)
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LR—FDREIZDNT

FHENE:
— EERIRE 4.5.1,45.2,453,454,45.5,4.5.6,
4.5.7%f&1T.

AERE:

- BT TEDV—R-ETHlEHATEIL.
- #9118 108 (k)

- BH%E BHORIA

REZICAREFENBSETNT [CRBATH L

P




