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TR OBEEE  (330) : We study delimited-control operators in the context of call by need
evaluation and parallel computation from logical viewpoints. We have shown that,
encapsulated search in a certain kind of logic (or functional logic) programming languages
is simulated by delimited-control operators in call-by-need functional programming
languages. We have also proved that under a suitable restriction, parallel programming
languages with control operators have transparent semantics, which means that adding or

eliminating parallel primitives has no impact on the meaning of programs.

AT TEHE
(BFEHAL - M)
[ERES Y [HEE S & &t
A TE B 1, 800, 000 540, 000 2, 340, 000

BWFges58 - a7 AimE
BHFEOLSFE - HIE - [HERFE - FRPAR
F—U—K: s T rHE

1. FFFEBRAA Y WD &

BAF & T AXERE EEBERmBEOKRR
DR OFEHE xS BfR 2 K7 Curry-Howard
ORAXII L, 1990 FENS, 23 ha—
WA RV —Z B REORREERR & iERE O
RRDOKE~EPRIR S AU, Bk & ZRWF9Eh 72 &
NT&iz, avbo—LAXL—ZOH Tt
B o b b XM STV % BRIE K =
Yha— AN —2 3, xR T
7 hNERBTEDHENH, HOED HREMN %
FFo TWA T2 DRFIZHIETRS | Z xS
DB TH D O LAFGEE OB L&
HTWe, 2D X ) Bl RS ME I
X, Wbwd [7'a s T At OFEICK

0. AEROGERN G, REMEE = e —L
FR_R—F EFo7F 0 s T AN EBRICE
RTEDHZ LT b,
REfMs:ay e — 4R —& T, —F
DOHHDOT XRTCOFET=T7 =7 M ERIT
HIENTEDLMN, ThahoitE7 2/
b &R A S D E X DIRDHE
EHiciEmesnTunien, FHET T =7 b
ZEF RTEEL, #HEZ 7 =7 FOALE
b EZBEEARE T FTRIAT D HELD
L5, BEEHET RET TTRTOMAED
HAERFATE D LIRS0, ZAHIZo0
TimE O R @7 E T 2 H 7=

A5 Z &R, —ikim L LTIREETITH 528,



W OO FR R r—ATERTEIL, o
ke — AR — X IR D EERERR
LB ENRTREREINT,

2. WFFEDOHW

AWFIEO B, REMEE= > ha— 4
R —=ZRZNPUNOHEZT =7 M
CTHERE A BB IS A bR TR R R
WZDOWNWTC, RS T 2EMBRMAZ DM TH D%
AT 5 Z &, £, FHUT L o TIREMKS:
I hE— LA —Z 2N THE L WA
RAEBT, 351037 vy Atz T
HT ETHD,

M elAaabts LTETEZLN
LD, REMKG OO TH DN, =
ix, AFZefEEIC L pilmEONIE T, %
LRI L DEWEGRC CPS £/ EEbh
TEO., ML T 2mBARICONT Y [HE
HEREE) L WHBETH LN TV, £ T,
AW T, REMSEEMOFHHE =7 =7 K
DB AEDLEICO W THRET S Z

ExAE L, oFtHE=7 =27 FE LT,

BENLFRBRE A AEO®mWIESIE Y
U T 47 &, RN ITAEEREL T
HWEREOGRE & D | WRNGD 2 D% RN
L. el bo— 1o EFSEMEE
BETHZELHME LT,

3. WD ik

(1) LEMFOGHRARR & REME= > b r
— AN — X ORI OWT, et ET
STy WL D0 D HLEMEOGHE IR R OFEH#E
MR ERLIZ SN T, [REME=a > he—L
AR —H 2B LT R A, WY 2R
R L THERMEZWMEITOME L, £
7o, FOERRBLRIEOGHECEMEOGE &
EOBRT D E AT,

WIZZN D DERIZKT 5B 2T AT
DNTHEE L, ZIDBEAED RO U5
THRMBERNEDOL IR LD THINE
=17,

(2) ARWHCREOMBIAIC L 0 I RKFEE
P L Tz Shan #F2E B, B IO Kiel X
FOTN—T L EE L T Dz, EiC
DERRIZKHIST DFmBARREDO DO LD, I
FROKRE (AT 0 /T 7 SEOHE
KR) L. BRI 0 7T 2 v SEEONIG
NIEFIZHIRNZ EHH L, BiEE2 %5
SV 2T, T70bb, A (EMEIC
X, BEGRER) el oI U EREICBT
L Tt LT BRER) 2RT 7V IT7 4
Te, BB T T I VT SREICBIT R
ERERE T e — L AR — & Bt AT
HHLOTHD, ZZLY, BiEORRHME:
B OSHM L ES ., 72 & 20X Curry & Vo
e7m oI EROEWRm~DEER

HikE 725,

(3) WHNFFEIZBITDREME = ho—
JVFRL—ZZONTIEL, FD X5 R
FINHIHE TR BRAOHERR (I 2 5 B R

EREOT-OOMERMNETH i FEAERD—

BEMEORIEIZOWTELE LT, HEOIFHE
AT 0 7T AOEWERGFTRETH

A, REME hr— AL —& %
SRR DOGA ., HIRZ2WIHET 2 L, 7'r
7T DDERNED->TLEY, ZHERET
LI ODORERREEE L, BB IZEROLR
TFEIEATDHZ E&2iTol, T2, D XD
RTu I I SEEORERITo T,

4. WFFRE

(1) LEMOMARE LT Ariola B3RS
L7228 L. 2T shift/reset &I
ENAREMGE= L br— XL —F %
BINUAERERE Lz, FFNC 2 >DEHR
DOFE LTERRERET 5 &, FHROMEITIC
o TCTERERPBEAETDEWVHIMERD
HZ B, ZOREE RS 5 ER
AlxZEFR LTz,

ZOERRIL, BHEGBRO B, F2.
Ariola & DIEFZDRSFILIEL 70D 2 & &
Bz, BEBOBIEZEICHIBR L7256 121,
fEFEOR® shift/reset DRZRITKT L TLRSTFHY
JEE 72D Z L AR LT,

(2) EROERICH LTSz ez L.
£ B OGRS M OVEEE & O BItR 2 iR
L7-. Small step EWKif & big step B
DFNZNH S LTS 25t L. <
NODOEWGMN—ET 52 & 2R LT,
T, ZOMBERICEKSE, Ta b A A
T ORI 2 LEMNOGHE L RE
HEBED 2 DB ENZHLE Lo LWEAR O
RIKD Lz, ZORBRZE ST, WD
MOWERY NS 270 7T MlEELE, =
O TIHRAERICE T D FHE 2 MY LB
INBZ EEMER LT,

(3) BEGRER 1 /7 2 /S5 Curry
D H 7L LT RBEERRICKT LT, DT
DOIREMGE= > b — AL —X &2
VB OFHBERRTY I 2L —FT&E5
xR LTz, R, TEREMWR 2 Ik 72
STELT, RFEOREEE L T, Bk
DOWAFALICEIRT D Z N T& 2, ZOWF%E
O\EET, Eig (1) TERLAERIT, K
R0 T AFETIILNT LHAEEL T
WX RIRDE A LW Z EVHIBH L,
B oA LA B DETZIEOH L WS A T
DOIREMFE > b — LA —H B RE
TAHICEST, YIal—TaFtbbd
> TITV, WUy I 2L —hTXH2 L



AR Lz, ZOXLHSR B TCar hue—F
NU—ZRFH L EREINDHZ EIFBLL,
B2 ROBELEZ LEZZ EICX kR
EEZLND,

(4) WIMeDTZoDTV IT 47 L LT
Scheme 72 3> future ZH:H L. future
L shift/reset ZFFOUREHFT Lz, 22
TOMFEDRA > ME, v s T LAOEED
LHT % future (2L EFULLCTH, Tl
T LADOEWIIMRTEIND, EWIHFEETH
D, ZOMHEMNFICTHK LT S K 9.
shift/reset OFHEBHIZ#EYIIERET 5
ZEITRB LT, ARIFEOMRIL, BRIEKSE
DT NMMEOBEREEZE S Z L2k, LE
PLEICWAIEH R ZLE T 5 Z &R0z,
call/cc & future Z LT EDAERZ LY
ILADITEDEFNERE LD Z ENEL,
HIRTH D,

(5) ZOKRZROFBEIMEOIEN % BB IZ 5 2
7o BEMEITYIRBLT D & PRI MHEE
THDHN, ZTOEKICK LT, FLITHREOFE
% EDFE F shift/reset DERZRICHHT 5
DIIAREMCR#ETHL Z L 2R AL, =
ST BRI G & LT, (KR ORI
L TH0OTIEARL, MM T52 L
W2k, FHEo/RERZEOND L) TR
AOFERIZENEY | BATHHROFER LV |
LLARBLORY, BRI CIEHT S 2
LElTEEh L7,

HBRVER RS I RRES N2 s lcky, K
MREDOEZTIZ, 7 u s T Afhof:E oA
12 future 7V 27 4 7T EFHEAL TIHFUE L
TRWZ L2 WHHEo rTREME RS IEH 12
K&L polz, £z, AN EY =27
—Z 0, HERKRROT Y I T 4T T LIThy
HESI TS oD, JRFLWSERET Y I T
4 TEBMNMTHHETH., LHBROESIC. &
WYEOFEHAZJER TE D L H1Co72, Zh
5. shift/reset L5, —fixlc, =
vhe—ng X —% L future 7Y IT7 4
TIRHETHERRICHILETEZD2HDOTH
D, ZORH~OEBRITKZWNWEEZ TV D,

(6) ZOHBIL, RBFEOLHECITE
FENTWRNAS, FEOERIZE > T, #H
WCRELERLZEETHS, it (5) T
VERR U T2 RSB IN REBBRIE S 7272, T
RHEELT, eI I THEEBEL,
Tu s g I v EEE L TCoOR AN E R
THZEE L

AWFFEDRRIL Scheme XR—ADEFETH
V. CPS ¥ 2 LT, WHFYIF 47
DHNHDHLHMESFEDO T 0 7T MMIEHR L,
B, WHIRTEO T M T a 75
SUUEETHS Erlang O 71 7T AIE

BLUTHEITTH, L0 ar A HFRER
L7, Erlang Z8H L7=DiL, BRI
ZHET D720 & BB EFEOREAEFIA
TH-DTHD,

Z ORI T, a8 T EAER L, A
WROKRZOIEZE DT 1 77 LW, Erlang 71
T AhELTETTED LD REBRE &M
L7-, Z DL TIL, future IZAEEZRR U if
FNZFEFT &, shift/reset 1. BFEEY .
[REMERE 2T D2 b — 4L —
X & LTEIET 5,

WL OO IR F~— T T s T
L ZORETELED Z EITL ST, M
WCWFN RN B Z &, shift/reset &IRTE
LCh, EWRHROFE I TN AL LTV
HT &, BEEER L,

BEAFZE & LT, PLT Scheme T% future +
shift/reset ®7’' 0 /7T ANETTE D, K
FFE Tl future DN X U Z 8 2 T shift
NIRRT 2 IR 5 Z LN TE 508, PLT
Scheme TIXF D X 5 REGAEFEIEINTE
0, RIS EENLT DR TIR, RIFFED
KROFDENLTND LR D, —JF, LB
RDOF 2—= T3 T> TRV T, Bk
TITEHE O T+ & 1EE 2720, 2
DRITSHOBEE 72> T D,

(7) REMBE= > ba—L AL —Z Dk
PEZRET 22 OSE 2B 72 o7, Z DR
RD1oL LT, [REMSEE 27T — P biknE
HH, . NET 7 L— AT —7 L OaiEikhes

FomLnwrar/ o0V EiEarRe L,
ZOEFETHE W L 2 NET 7 L— A
U — 7 OMEE TR LT o Z N TE | IR
EkRE T v hr— L AL — 2 DR
BIEATA2Z LN TE D,

(8) HZppREME=T b — L F L —
2 OBORBSN O E BT InoT, BAEW
Wi, BT — 2R E ST e s 7 I T
S3ETIX. control/prompt & \WNH AL —&
AL B E A shift/reset 2 [ B A
control/prompt Z¥ I =2 b — FTEHI &
BREBIR LT, ZOFEHIX, Ta s T A0
B SEmIc Xl 0 5 2, T oMo
Vial—varERLELDOTHD, BRE
g bo— L AR —Z DB O
%, RENZARENTEO DO TN
EIERFN DI TN, % R (S RIE
THZ Ll L,

5. TR EmCE
(WFZeRFE . WFE o HE B ORI 1
=)

(MEssam S0 (BE 2 1)



O HFpRE, BilisER, [FREMGIETE &
future ZFFOFFELIAR DB B E W,
T HALPR PS50 S0RE,  BRERIRE, 2013,
A,

@ Jefferson O. Andrade, Yukiyoshi
Kameyama, “Efficient Multi-Valued
Bounded Model Checking for LTL over
Quasi—-Boolean Algebras” , Special
Section on Formal Approach, IEICE
Transactions on Information and
Systems, vol. E95-D, No. b5, pp.
1335-1364, 2012, HHiAH.

(FaFE] G2

@O Sebastian Fischer, Michael Hanus,
Yukiyoshi Kameyama, Chung—chieh Shan
Naoki Takashima, “Lazy Delimited
Nondeterminism”, International
Workshop on Functional and
(Constraint) Logic Programming (WFLP
2012), Work—-in-Progress session, 417
JBKE:, 20124E5 H 29 H.

@ WEEh, Bl far br—nga
L — & & RO LB OGHERR O EH],
TEMALPRE2 5 86 A7 /5 2 v J i
724> (PRO8S6), IR SCF4E (R
i) , 2011411 H 2 H.

6. WFIER

(D) W iERE

il =% (KAMEYAMA YUKIYOSHI)
FIE R - VAT LERR - %
WeEHER: 10195000




