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BT n 77 I 7T, Bl B2 A0 T nr I A2l 45 &IC&
D, TEVa2T VT A OENIHRET 07T LE2EIILERTES. LOLIOLILEHOEK
A DED L, BEMTRITEL SN ARERTHT —FENDROBME LS. ZORE
EFERT 72D D07 7T ARG RS (fusion) PEE SN TE 7228, Fxid hylomor-
phism & WO FIRICEER L7e HYLO VAT AZEBIL, VAT ARERL 70T 50—
THEHBERTT 5 ZEICE 2TV RT AOEAMELR L.

1 FLC®HIC

BT n 77 I 07Tk, NS TEARNRBE%
FHAEGDLE TSI 225 IRTH I ENIALAT
RPATVWD., ZHIFAGEEREY 2T VT 4 O
TENLTWDXE, ZEROMEALAED I BEEE
T2 L2k, BEROBHROZITIELICHED
NDHHET — 2 EENRFETRICELN, PIEOKET
DFHRE 72 5.
ZOREORERK L LT, 1ER» DR~ 22T IEN
BEINTE., ZRHOFER, BIEICERESH
72 B f,g DBECEDINER fog & 15
DT BRSNS h (@S (fusion) LEEK
RHET — 2 EEEELRNEIICT D, LWVWOE
bR CRE A A H# (program fusion) & FEIEN 5.
W1 O F ¥ [Wadss] [Chio2]ld, FEAMIZT X TO
BB O L &2 BB LIk & ICBAER DRl & 277 5.
LALZOEETIIHREKEZERICEMLTL
Eo7D, B LZEEFCHLOEZAELTE

X, ALERABRLELZEZ THMEINZH LWVE
BB AEERT DL RBERLETHD. DA
LD EHER VB CTH o 2720, ZOFETERL
ENBITITEL -T2

D%, VR NEHDERZEE foldr TH%K
ORFBEEZMBIL L, LI -BETZ T & @
B OXRE T B FIE [Gil93] [Shed3|BIRE I N, =
DOFETIIAEMIIAEL Y, HEMliRZEHREN %
RFTHNCEY K LA Z L X v BB o4
BHEA TV FEIFERAI T LT X AiE A
5ZEICE-T, BESKDZHMT—#EEOTE
BY R RND DT —FFE~ LIRS -Fik
[Hu95] [Tak95] bIRFEINTZ TV D.

AR TIE, ThbOFEEZZICLTHBINE
HYLO ¥ 27 A [Ono97) % 8T L, BRMSFFTFEOL
HRICHBPAENLTWE =TT a7 L) T D
KRELHABDLEDLZLITE- T, FTulF0n3E
ITNROBERERN e ELRLD Z LT 5.



2 HYLO AT L

BEZEHEIT2 D 20T, BIRERO K72
FHLFIETH % hylomorphism(LLF hylo & ) &
Acid Rain BEEHW5. f,g #EROEIRELK L
LEZEDERR f o g IZx LTRMEEBREITR 91213,
f,9 % hylo # WKz EZX#Z T, 220 hylo
% Acid Rain BHE T 1 2ICE LD HIFHIT L.

hylo IZEAFD X 5 I2BI%D 3 i TRbIND.
Z® hylo OFERAITRAT, & D TiE ORI
KEW 2 T EREOEIFEED hylo RETRDLTZ
ENFRETH D Z ENAHIL TS [Hu9s).

%% 1 (hylo ® 3 DH%H)
F,G%#EFLL, B ¢:GA— AY:B—>FB
CEREM n  FSG, 526Nz %, hylo
[6,0,¥lcr : B — A BUTFOERICHITS f 0
BAIRERE LTERINS.

f=demeFf)ey O
B ¢,n,¢ 1XTZNEN, BIBOBRT—F D4
i, DREINTERERIINTIHOE, BEINEH
JFT — X O, OEBIEFRET. K

[$1,m1,91] © [¢2, m2, 9]

EMAETAEDICE, BRT—FOMNAETH D
o & BRI TH D oy PEWICFHTBIH LS 21T,
HRT—2EEEAR LR T, ZhzERt
U702 FO Acid Rain 3 [Takos] T 3.
TE 1 (Acid Rain)
(a) T:VA. (FA—-A) - F A— A
[p1,m1,0utr]a,F ° [Ting,n2, ¥2]r 1

= [r(¢1°m),m,¢2]F L

0: VA (A-FA) —-A—-FA

[p1,m,00utr]a F e [inF,n2, ¥2]F L

= [p1,m,0(n2 ° o)l m O

(b)

ZORBEBEAT H-0121E, AT 5 2 20 hylo
BT D 4y, o B ooutp, Ting DX D KR
WCEHBFRETRITINERLRNEVIZERS S.
ZOEHDOTAITY XARLMD LM 72 Bz onTiE
[Ono97|ZZ R S LI\, FEED hylo 2H I DX 5
RENEHTE 20 TR, EHICRKLEZE
& Acid Rain EEIZ X DA 13T R DIV T R
3D 2 BIBDERK f o g ICEERIND.

HYLO ¥ 27 A%, AJ1& L CBEESFE Gofer
TEMUE T 0T T A EZIT]RY, RELRET—

ABEEERL2VWKVIERORNWT 1 7T MIE
WL THATA., VAT AL AEHOBERIZUT
DX BRWHIZ L > THER I TV A.

1. R—=R, BELOMNE, BRER EORHLE
FIRBIED D hylo D

EHEZEA LT WE 512 hylo 2ETF

2 Bgicx LB EmEA L 1 BEicEs
EREEBREEARERRXPE>TVD = 3. ~
BALHIC hylo BRI Z SCOFIMAIERICRE T

S A

3 mBElLDFEN

3.1 Step 0: n-queens F7O45 5 L
I THEEHBOME L LTLLF® n-queens O
077 L8EHRIZEITTD.
main = (print . sum . concat
queens 0 = [[1]
queens (m+1)
= [ p++[n] | p<-queens m, n<-[1..10],
safe p n ]

. queens) 10

safe p n
= all not [ check (i,j) (m,n)
| (i,j) <= zip [1..] p ]
where m = 1 + length p
check (i,j) (m,n)
= j==n || (i+j==m+n) || (i-j==m-n)
EBRIZHAWZ~ 0% Sun Ultra2 T, 2> /%A
71213 Glasgow Haskell Compiler (ver.0.29) &
ffensdre—F7Ta7r74 00 7Y —NERWE.
aAVRANEOLF T g -0 T e A
> 7T ’-prof -auto-all’ ZfRELTZ. ZHIZ
IV by T LR TERINETRTOBEKIZOW
TOe—7HERICET I ERI I END.
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&1 FMERMBEE—TERE (total)
StepO0 Stepl Step2 Step3 Step4
FTEERER] [sec] 5.86 2.62 2.60 1.86 1.52
t—7fEH&E [MB] | 112.22 28.26  32.64 13.98 9.38

1%, BEMICEBRIN-T 077 55 FTL
B OFERE b —7OREZRL TV
5. FR 1L, EfTRCERRATEE TS Y
o — % (live closure) 23 —7"HTHe D &K
MR & IR L TH B, BT 7 ORHED RE
X, ZORZFHEERE L% OEITRER L T
BIHDIZTXTRICIZLTHS.

Step 0 TOEb—FFERAREN 112.22MB &£\
DITHPLLTHR 1 REDENWT T 72> T
LHDE, AETVWBH 78—y DREINRIZL T
TR e EDfEbiv iz 3 SHRICREIT 70 5 Ik
RN THD. > T Step 0 TILFETH
WREOE—7ZE ) B TTIENETHLHE,
ROLABELHET — X EEE KREICERLTVD
HDEBRRTZENTXAS.

3.2 Step 1: #HHBAKOERZO—AILICER

Ao 7 v 77 A T3 queens,safe,check
DRIBANCEZ SN TV, RIZTZ0 3 BAHKOE
#F% main @ where Hi~BEIT 5 Z LK > THAT
ERIC LTI reEfT L.

FERIX Step 0 & bbl U CHEITRRIA LT,
e—7HHES 74% B Lz, ZHIXRFTHINCE
FINT-BEA main W TOFIHICHIREN D Z &
kY, IHITKREbEEDDZENARRIZRS T
e Thd., T’xD HYLO VAT ATHEK IS
TaT T hH IO ITTXTOMBIEEE RTH
WWHoE LTRY, ZZCRLELE Y Zen—h
NVEBRIZEDAV vy MaXRITHZ LITRD.

3.3 Step 2: YATALIZKD—EHOXDEE

HYLO v AT A%, f(gxz) LI 7Kzt
W& (feg)x THDHEHRBRLTHBMIZ fog O
BEBETREBY ETIN, AFvarvickoTZ
DOHEEZ TN LIRINIC f o g LA TRIE
SNTEBEICHMEEREZT T LAETH S.
A TIIZ OBEEE VT, B3k safe ONERE T
ITMEEBRIERNE WS FETERETRoT.

FERIZIER 1 XV Step 1 CFERECE—T&

5,348 bytes x seconds Sat Aug 16 15:03 1997
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2 BBERMERICT S

WZHOWTHE 15% IFEHEMLTLEST. ZHIIE
 safe ZBRWZGE, MEEBROFRERIGETNIZ
CNEFELEP I ENERD 1 2THD. £
R 2 X3 EHTHEEETNEIE—U XD
E—7 RO 5 BIIRBIZHEMLTWD2, b—
TOMBEHEDEMMN 15% ThoToZ EnbE X
He, RERHPMT—FEEICELZENETCE—
TOEREITFIZHD L TNE L0 L Ebhs.
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sssss ds

X3

X (safe p n) ZHRBELHE

3.4 Step 3: PATLICKEIBAELTH
Step 2 O X 5 Z2HIREMZ T HYLO VAT AT
TRTCOARERMEERET R0l 0 T T MeF



TL7=. ZORERIT Step 2 & bk L TR T 28%,
E—78&T 57T% OlELR->TVSE. ZNEITK
IR S VB IE, BA% queen DT THED KL
Anb T3 safe I22WT, EXEOAHHEIC
»5 all not & VR NONARIENEEENT-%)
ERBUVIRLIZE-sTHIESNZ LIZhD. £
e—77Fu 77 A Y7 ORI O S LE M
T50, WEDK 4 % —FHRKEL LEbDITEN
FERZE LTV 5.

3.5 Step 4: BIREHKOEHFX~DER
ZHETIX 2 2D hylo BE#OMAEDHEE 2T
XN, Tl T LB LUT-ER
[¢,n, 4] (Citiy .. - ti,)

DX 5 ITHRFRIC hylo ZEA LEBORRBD
N5ZEndD. ZORE, BIBOBRTFNHRL
TWAHZ &Ik EEOBEBEMAL IO TIN
EfTI2 D 2 LICT B, WRTO5IE ., P
HCEIRBIZR 532k LI hylo BI%K [, n, ] 23
HWHINDDT, ZOWMHFIZOVWTIXEHICHMAEE
HarED D L HATREIC R D

BEVAT ATERTZ T 07T A51%, ZORERK
FRUTH T DNE L IEHETITR> TS, ZD Step
4 THLNTEEKWNZRT a7 T 51E5 L [Ono97]
Fig.10 D B8%% queens_transformed (ZFHY 7 5.
0T T T LAOETHERITIRT LY Step 1 & L
U CREFITC 42% BE—7 BT 67% b LT 5.
&Y HYLO VAT AILL B 70 s T AEEE
HaDH AN RS,

g4 +RTS -hC -i0.02 -RTS 8,752 bytes x seconds Sat Aug 16 15:05 1997
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H4 BREZOERFX~DER

4 F €

AWFFETIE n-queens FIEED 7w 7 F HiTx L
HYLO v A7 A CTHAEBREZITRO ZLITX-T
FITHRM E e—SHEHENBALTHZ L 2R L
7e. Z® n-queens FED T 0 7T MIF = ABD
BRFEZBEEDIV A DY A RNTRDOTOER, 20
U A MNLE AT ) BB TZITE L SN D RER
HRT—#BERREINTEZ LICRD. AN
FiZ2o72 U A hOZBICBWTRAEBRNZITRD
Nz &b RIBRBOLFEIZ OB >TZRED 1
Stz k.

SBOMEE LTIE, £7 HYLO VAT AD%)
R BEWEITRZD L D77 0 7T AORHIZD
WTFHRND Z ERETHID. n-queens D X H I
ANTFI RS T T — X EEDO K B TR A A H F RE
BRbOIE, KBICHEPHETEZDHDLHHFIH
5. HiZ, BIEZDOYV AT AT/ — 25 5 REIC
V—RAa— REHANTHETHEDOV AT L ELT
BT a s, ERACETTCEFEOa Y L T 0
1 RRE LTHARADLZEBFEL TS,
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