Jobobouoobuobogooooogo

Ooo0Y,00o002 o000

l0pOoo0o00oO0O00ooOoOooo
g1020519@is.ocha.ac. jp

00D00000000000000000000

asai@is.ocha.ac.jp

s0000000000000000000000,00000000,
Ooooooboobooooo, CREST
bekki@is.ocha.ac. jp

oad gdoooboooobboooobooooboooobooooboooooo
gooobbbooooobbbooooobbbouooobbboooubbbooo
gogoboobooobooboboobooobooobuooboobbboooboobo
0000000000000 00000000D0DOBekki and Asai (2010) DO0O0OO
OO shift/reset (Danvy and Filinski, 1990) 0000 “only” 00000000000
000000000000 (2013) 0 Bekki OOOOOOOOOOOOOOOOOOO
ggoobbboooobboooooobbooooobDbbooooboboobobooo
gooobobboooouobbobooooob bbb boooubbbooo
0000000000000 000000000Caml Light O shift/reset 00000
0000 OchaCaml OOO00OO0D0OOO0DOOODOOODOOOOOOOOOODOODO
gboboobOoboooobobooooboboooobooboobooboobon

1 0000

ygooobobobobotdodooouobobobtbooooobobobodooobnbbboooouo
0000000000000000000000000M000000000000000000
goggobobboogooooboobbbodoooooboobboooobbobbuoouooono
O00000000000000D000 (covert movement) 00000000000 (Wagner [23],
May [12))0000000000000O0O0O0O0COO0O0OOOOOOO0OOOOOOO0OOOOD
0000000 (May [13))D 00000 “John only loves Mary” 00000000 OMary 00O
only 00000000000 DOOOOO0OOOOOOOOOODOOOOOO (Wagner [23))0

John

only only Mary

loves Mary Ax

John /

loves X

0000000000000 000000000000000000000DD00000000onoO0Qg
0 O0”Someone loves everyone” 00 000000000000 ADOODOOOOOOOOOODOODOOOOOOOOO
goboooobooooooobooboooooooooobo0ooobooOoOobOOoOoboOooOOoOoOoOOoobOboOoOoDon



oo0ooooo0ooooooooooOoo0ooOo0ooDOOooDooDoOOoDOoOnD onlyOOOD
U000 Mary UDOUOQOOOOOOOOOOMaryy DOOOOO0OOOOOoOoOooooboOobDOoDOD
O “Johnloves 2” OOO0OOO0O000O0O Mary DO0O0OOO0OO0O0OOOOO0OO0OOCOOOO
gbbooboboobuoobboobuoobobobbooboobbooboooboboon

gobopooboooobooobooboobooboobooboobooboobooobooooboon
gobobooooobdobodbooooboooooobooooooboooobobooond
gboooboooboboobbobobooboobooboooobooboobooboobobob
00000000000 (Barker [1], Barker [2], Bekki and Asai [3], Shan [21])0

000000000000 shift/reset (Danvy and Filinski [5]) 0000000000000
000000000000 00OOchaCaml (Masuko and Asai [11]) OO0 000000000000
gboooboooobooboobooboobooboobooboobooboooboobobon
gooboodooboobooo2bbo0oboooo3oobobo0ooboooooo 400000
gbooobooobooobooboobboobosboboboobooboobooobooboon
00000600 OchaCaml OO0DOOOOOOODOOOOOOD

2 ogooo

goboooboobooboobobooboobooboobooboobooobooboobooobon
O0O0OORooth 18] DOODOOODOOO

gbboboboooobobobbobobobbobbooboobooboobooboobon
000000000000000000000 [y 000000 “Mary only introduced Bill to Sue”
OoobDoonD ey ODODODLOOOODOODOOOOOODO

(1) a. Mary only introduced [Bill]r to Sue.
b. Mary only introduced Bill to [Sue]p.

(la) O0OMary O Bil OO0 Sue 0000000 (1b) OOMary O BillO Sue 0000 OO0O
goodobooooboooboobuoobuooboobbooboboobDbobDbOobDboobbobboo
gggogoboobobboodoobobotodoooouobobobobobooooooobL bbb ouoo L
goobobbtboooooobobbbtboooooobobb bbb bbooUUooo o
00000000 {a) O (Ib)D0only 0000000 Mary DO0OOOO0OO0OOMary OOOO
000000000000 00O00O0bO000O00O0DbO0bOOO0DO00O000O00Mary 0 Bill O
Tom O Sue 0000000 (la) 0000000 ((1b) D0O00D00OO00OOMary O Bill O Tom
O Sue 00000000000 0ODOOOOO(la)000(1b)D00O0O0OO00OO0OOOONly 00O
0000000000000 0DO0000DO00000ODO00O00O000O00000only 0000
goooboboooooooobobbodoooubobbooooooobDbobboooooo o
0000000000000 00000000000O0O000ODO0O0O0OOOO0O0OO(1a)0
O “Mary introduced = to Sue”0 (1b) O 0 “Mary introduced Bill to z” OO0 00O00O0O000O00O
goooobooboboo0oooooooooboboboooooooo

(1) 0000000000000 0D onyO0ODOUOODOOOOODOUDODOOOOOODOOOO
gogooobobooboobotbtdoddoooooooboobooboboboodoooooooboooooo

(2) A: Who did Mary introduce to Sue?
B: Mary introduced [Bill]g to Sue.

(3) A: To whom did Mary introduce Bill?
B: Mary introduced Bill to [Sue]p.



(2B)00000Mary 00000000 BilO Sue000000000000000O (3B) OOMary
OBillOOODOOOOOOOOO0O0O0D SeeCO0O000O00O0O0DO00O00O “Mary introduced Bill
toSue” 0000000000 O0OOCOOOOOOOOOCOOOOOOOOOOOOGEOODOOO
O000oO00oobO0boobOo0oobobO0o0oooOo0o0o0ooO0O0b000000 alternativesOd O
OOb0O0000ooooooooooooooooooobobODbOOOO0O0n0O alternative semantics
(Rooth [16]) DO OO

Montague [14] D0 0000000000000 0O00O0DO0O semantic value 00000000
00000000 semanticvalue 0000000000000 O00OO0OOOOOODOOOODO
0000000000 semantic value DO O0O0D0D0O0O semanticvalue 0000000000000
0000000000000000 o O semantic value O o] D0000O00OO DO O Rooth
[17,18] D0 000000000000 o« 00000 semantic value [ D000O0O000O0O
D00000000000D00 focus semantic value [of/ O 0 O O Focus semantic value 0 0 0 O
O00000D0000000 alternative 000000000000 O0O0O0DOOOOOOOOOO
oboooO0OO0OO0OOoO0O0o0ooooooooooOOOCbOObOO00oOoooooooDooOoObObObO0O000o
O0000a 00 2B)0000O0O[ec 00000000000 OO0O “Mary introduced Bill to
Sue” 000000 000000000000 BilODOODDOOODOOOO0ODO BilODOO
O00bD0o0oboO0b0oo0o0oDbO0o0obbO0b0O000D0Focus semantic value 000000000
0000000000000 (Rooth [18])20

a. 0000000 0000000000000 focus semantic value 0 7 00O denotation
ooooooo

b. O0DDO0O0OO0O0OOO0OOO0ODOOODO focus semantic value 000 0O 0O semantic value 00 0O
O0o0ooooon

c.ad ®(ayq,..,0) 00000000000000000O00a O focus semantic value O
{p(x1, o y2p) |G Az €Jar]/ Aohap €[yl 00000000

000000000 (2B) O focus semantic value 00 0000000000000 OOm, s,b0
Mary, Sue, Bill O denotation 000 O0000[yp] 0 [ 000000 |0 [ |]00000ODO
Oo0o0ooond

(2B) Mary introduced [Bill]r to Sue.

[Billlg]/ = FOOODODOO

[Mary]/ = {m}0[Mary]°0O00000000
[Sue]/ = {s}O[Suel°0O0OO0OOOO
[introduced]/ = {introduce}d [introduced]°0 00000000
[[vp introduced [Billlp to Sue]]/ = {\z.introduce (z,y,s) |y € E}

O “introducing y to Sue”’0 0000000000
[[s Mary introduced [Billlp to Sue]]Y = {introduce (m,y,s) |y € E}
0 “Mary introducing y to Sue”’0 0000000000

O000000000000000000 alternative set OO0 O
O00o0o0oo0oooo0ooo0ooooo0o0oo0ooooooooOoooooooog
O00@2B)00000OBIlOO0OOOO0O0DOOOO0DODOOOOOO@B)ODOODOOOODOOOOO

200000000000 focus semantic value 0000000 focus semantic value 0000000000000
oog




0000000000000 00D0D000O0Mary O BillO Sue0000O00O00O Tom O Alice
O000000000BIlOOOOOO Tom O Alice D000 (2B) D0OO0O alternative set O
{Mary introduced Bill to Sue, Mary introduced Tom to Sue, Mary introduced Alice to Sue} O O
goooooad

0000000000000 onlyD0ODOOOOO(1la)0 (2B)0 only O0OOODOOOOO
0000000000000 0O000000DDOODOOO00O00

(4) [s only(C) [s Mary introduced [Bill]g to Sue]

O00000OD0oenly OO0D0ODOO0OOOODOOOODODOOOOCOODDOOOOOOOODO
alternative set 0 0 0 O “Mary introduced Bill to Sue” OO0 Bill OOOO0O0OO0OOO0OOOO0OO
O0000000000000000000 only 00000000000 DOOOORooth [18] OO
0Oonly 000000000000 00000O0Y%O0O00000000000000O00O0O ¢qO
O0000000qODO00000D0D000

(5) [only] = AC. Ap.Vq[((g € C) A Yq) < (¢ = p)]

pOOOD0DDDODODDODOOOOOOODOOODODOOOUOUULOgeLODLUUOUUUUDOBOOO
O0O000o0ooboDOoOOoDbOoOOO0oOoCco poo0 po00DOOOOOOOOO alternative
set 0000 (5) O alternativeset 000 ¢ 0000000 0Oq0O pO000O000O0OOOOODO
ogoooboboooooooobooobboobooooobooooobooobOooobbooobbooo
0000000000000 0000000O0000ODO0O0D0O0O0O0ODODOOO(la)0O0OO(s)
0000 pO “Mary introduced Bill to Sue” OO0 O00OO0O0O0DOBINIOOOOODOOODOOODO
000 ¢g(eC)O0O0O00O0O0OQOOOOO BlOODOOOOOOOOOODOOODODOOO

3 Uogg

3.1 00dd

goobobboooobboooobobooooobbooooobobboooooboobog
1+(2%x3)0 2x30000000000000000DO0OOOOOOOOOODOOOOOOO
000000 10000000000000000 M. (142)00000000000000O

ggoooooooooobobbooboobobbbbbbbboooooooooooobboboobo
gobbbbotbouogooooooobbboboogoouooooooboboboobooboooooooonn
shift/reset (Danvy and Filinski [5]) O OO fcontrol/run (Sitaram [21]) 0000000

3.2 shift/reset

O00000000000D00 shift/reset D000 0Oshift D0 OOO00O0OO0DOOODO
UbboobbodobuodbbuoibibUreset U shift U000 oooooooooobooon
gboooobooobooonoog

(6) 1 + reset (2 * shift k. (3 + k 4))

O0000shift 00000000000 xOOreset 00000000 Oshift 0000000
0000000000 Ax.reset(2x2) 0000000030 (6) 000000000000 120000
O00shift 000 k000000000 O0O0DOOOOOL + reset (2 * (shift k. k (k 3)))
01300001 + reset (2 * (shift k. 3)) 040000

000000 reset 00D DOODOD shift/reset DO0ODDO0DO0OOO 3.3000000



0000000000 (direct style) DOOOOO0OO0O0OOOOOOOOOOOOOOOOOOO
O0000000000000000000000000000000000 (Continuation-Passing
Style, CPS) D000 O0OO0O0OOOOODOO Plotkin [15) 0 CPSOO0OO0OOOODOOOOOODO

[x] = M.k
Da. M] = Me k(. [M])
[MN] = Me.[M](Am.[N](An.(mn)k))

gboooboobooboobooboobooboobooboobbobooboobDbon
ooooooo
OO0D00O shift/reset D000 0000O0DOOOO0OOCOOODOOOOOODO

[shiftce. M| = k. [M]Mv. MK K (kv)/c] (\x. )
[reset (M)] = Mk.k([M](A\x.z))

shifte M OO0O0OODOO0ODO k0 cO0OO0OOO MODOOOOOOOOOODOODOO
O0reset (M) OO0 MOOOOOOOOOOOODO reset 0000000000 0OOOOOO
shift/reset 0000000000000 ODOO0OO0ODOOOOOODOOOODOOOOOOO
gbooboobooobooboobuooboobooboobooboobooboboobobob
googn

3.3 fcontrol/run

410000000 Barker 2100000 DO0O0000O fecontrol/run 000000 0run OO
O0000000000000000000000000000000000000000un O
2000 special form 00000 1000000000000000000000 fcontrol OO
O0000000 run002000000fcontrol 0 run 0000000000 0C0O0O0O0OO
OO0oooo0O00000000000000000 run 0000000000000 O0O0OO0OO
0000 (+ 1 (run (* 2 (+ (fcontrol 3) 4)) (lambda (x k) (k (k x))))) 000000
O0000rum 000000000 kO My.(2%(y+4)) 000000000 fcontrol OO 3
00000000000D0000 3700040

shift/reset 0000000000 O0OOOOshift/reset DOOOO0O0O0O0OODO shift O
O00000000Ofcontrol/run 000000000 runO0000000C00O0O00O0O0OO
O00000000000000000000000000000O000000O0O0O0O0O00O000
0000000000000 0000000000000000 control/prompt (Felleisen [7])
00000000000 fcontrol/run 00000000 O0O0DODO (Shan [20])0

(7)  a. (reset (let ((y (shift f (coms 1 (f empty))))) (shift g y)))
~> (reset (cons 1 ((lambda (x) (reset (let ((y x)) (shift g y)))) empty)))
~» (reset (cons 1 (reset (let ((y empty)) (shift g y)))))
~> (reset (cons 1 (reset (shift g empty))))
~» (reset (cons 1 (reset empty)))
~ (1)

‘0000 Racket 00O0O0DODOO0O0ORacket O control 000D O0O0000ODOOfcontrol/run O
control/prompt, 6.4 0O shiftO/reset0 000000000 O0ODODODOOOOOCODOD




b. (prompt (let ((y (control f (coms 1 (f empty))))) (control g y)))
~> (prompt (cons 1 ((lambda (x) (let ((y x)) (control g y))) empty)))
~» (prompt (cons 1 (let ((y empty)) (control g y))))
~» (prompt (cons 1 (control g empty)))
~> (prompt empty)
~ )

(7a) D0 0000000 shift 000000000 £0 Az (reset (let ((y x)) (shift g y))) OO
O00D0O00Oshift OODOODOODO0O0D0OODODO0O0O0O0OD0ODOO reset 0000 ogon
000 shift/reset OO OOO00O0OO00OO0DO0O0O0OODO0O shiftd 1000000O00O00O0ODO
0000000000000 gd000000 1000000000OO(7h) D0O0O0OOOOO
O prompt 00000000 0OgO MAx.(cons 1 ) 0000000000 g00O000O0O0OOO
empty UOOOOOOO0OOODO control UUDOUODOUOODOOD control UODOOODLOODODO
000000000000 000Ofcontrol/run O control/prompt D0 OO 0reset 0O 0OONO
gooooobooooooooo

4 UJU0o0booooobbooodod

glbgbobobobooobobobobobooooooobobobooboooboooobo
O00000000000000000000000000O000O00ORooth [1I8]OO0O0O0OO
gboooboooboooboobooboobooboobbooooboobboobooboobon
gboooooooooooooooooooooooooooooboooooooon

goboobodboobboobdooboobboobooboobbooboobooboo
O00000O0O0DO0O0ODOoO0O0dnO OCaml O OchaCaml, 0000 Racket OO0OOODOODO
gooooooooooooooon

4.1 fcontrol/run JOOOOO

Barker [2] O fcontrol/run 000000000000 O0OO00OO0OOOOonly 00D00O0O0ODO
0O MOORacket 00O000O0D0O0O0COOOO0O0OODO

[oN
-

(S

[[M]g] = feontrol [M]

€

[only P] = runPAx.\k.(and (k x) (Vz (or (equal x z) (not (k 2)))))

fecontrol 0000000000000 0O0O0O0O0OO0O000O0O0O0O0O0O0O0O0O0O0O0O0O00O0O run
O00000run 00000000000O0C0O0C0O0O0O0O0O0COOOOOOO0O0O0O0O0O0000
000000000000000000000000000 00000000 (G)0000 paoOo
0000000000 0000000000000 0000000000000002z0 =0
O000000ooo

000000000 “John only drinks [Perrier|y” 0000000000000 O00O0O O

[N
—n

(8) John only drinks [Perrier]p.
[(run (drinks (fcontrol Perrier) j)
(lambda (z k) (and (k z)
(Vz (or (equal z z) (not (k 2))))))]
= (and (drinks Perrier j)
(Vz (or (equal Perrier z) (not (drinks z j)))))



(8) 00D00Odrinks 00 1000000 (feontrol Perrier) 00 000000000000 kO
Perrier 000000000000 0O00OOO Me.(drinks z j) 00000000000 EOODO
OU0oD0ooboboooDoobbooboO0ouobboOobOoOODn alternativeset DO O D OO

4.2 shift/reset JQO0QO00O00O

Bekki and Asai [3] 0 O shift/reset 0000000000000 000000O0O0OOO only
gboooboobooobooboooboobooooo

[N
@
h

[M]r
only (¢)

shift k.Vx (kx <> x = M)
reset (¢)

(oW
@
—h

O0O000O0 shift OOO0OOOonly O reset DO0O0DO0O0O0ODOO0O0ODOOOOOOO kODODODO
gooooooooooooooon
00000000 (la), (1b) 00000000000 OCOODOOOOOOOO

(1) a. Mary only introduced [Bill]r to Sue.
[reset (introduce (m, [b]g, s))]
= [reset (introduce (m, (shift k.Vx (kx <> x =b)), s))]
= Va (introduce (m, x, s) <> (x = b))

b. Mary only introduced Bill to [Sue].
[reset (introduce (m, b, [s]r))]
= [reset (introduce (m, b, (shift k.Vx (kz <> x = s))))]
= Vx (introduce (m, b, ) <> (x = s))

4.3 00000

Barker 2] 0000000 fecontrol 0 UIUUDO0O0ruvn 000000000 OOODOOOD
O00000000Bekki and Asai 3] 0000000 reset J00shift 00000000000
0000000000000 oboo0ooooooDoOobObo0oooo
000000000000 o0oO00ooO0OO (2,3 Ub0bo00DoO0D0O0DOO00O0DO0OOOOOOO
O0000000000Barker DO0OD0OODODODOO0ODOOODOOODOOODOODDOODDOBekki
0000000000000 00o0oodoOoD reset 00000000 OOOOO0O0O

O000Oshift/reset O fcontrol/run 0000000000 DOOODODOOOODODOOOODOO
0000000000000 0000000 ese 000000000 ODOOOOOOODOOOOO
000000000000 0000000000000 shiftk.Iz(ken—-(z=M)) 000000
000°00000000000000000

(9) Mary also only introduced [Bill]g, to [Sue],.

(9)00Swe 000 Mary O BilOOODODOOOOOOOOOOODODDODOOOOOO] g, O[],
00000 only 0 also 000000 DO00ODO0OD0DODOODODODOO fcontrol/run OO0
shift/reset 0000000000 DO0OOOODODO0OOOODODOOObcond 0 < 00000

Salso 0000000000000000[M]e € shiftk. (3z(kaA—(z=M)AKkM)0000000kM 0000
000000000000000000000000000000000000000



(run (run (introduce (fcontrol b) (fcontrol s) m)
(lambda (v k) (Vz (bicond (k z) (x = v)))))
(lambda (v k) @y (and (k y) (not (y = v)))))
= Jy (Vz (introduce (m, z, y) <> (x = b)) A =(y = m))

reset (introduce (shift k.Vx (kx <> x = b))
(shiftk. 3y (ky A —~(z =s))) m)
= Vz (Jy (introduce (m, z, y) A =(y = m)) <> (x = b))

fcontrol/run DO OO0OO0O feontrol 0O 0DODDOOOOOO run OOOOOOOOOOO
00000003 00000000000000D0000DOshift/reset 000000OOODOOO
shift 00 0000000000000000 reset 0000000000000 0O0O0O0 shift
000000000000000 shift OOOO0OD0OOO0OO0OOO0OO00000040 vOOOoOooo
000000000 00DO00 3000000000000 b0o00O0O0o0bOobO s00b0O00DOn
000000000 CpSOOO [MN]=M.[N]J(An.[M](Am.(mn)k)) DO0DDOO00O0OOOO
O00O00O0Oshift/reset 0000000000000 OOODOOOO0O shift/reset 00O
odn

5 Uoutooboood

51 CPSOOUOOODO

00 [22) D0Bekkiand Asai (3] 00000000000 00O0O0OO0OOO0OOOOOOOO
OCaml 000D OO

000000000000 00O000dD00D00oOoDOo0nooogn =, «, A, VY, 30
shift, reset 0000000 love, thankO O OO0 dntroduce 0000000000000 100 love
O introduce 000 00000D000DO0O00DOOO0OODOO lovedO0O0O yOD0OO 200000
O0o000O0oog love(x,y) D000

E = z|c|E=E|E-E|EAE|-E
| love EE | think EE |introduce EEE
| forallz (E) | existsx (E) | shift k. E | reset (E)

010000
o] - - - N
reset (love (shift k. forall z (kx <> x = m)) j) = Va (love (j, ) <> x =m)
0 2.00000

gbooobooobooboobbobooboobooboooboobooobooboooboobooon
O0000000 200shift/reset OO OO0O0OOO0ODO0ODOODOOO0ODODOODODODO
gbogboboobooobooboobobaoaboo

‘00000000000000D0000000000D00000000000000000000000000gn
O0000000000000000000 shift/reset 0000000000000 O0OO




03000000001,200 20000 (1la),(1b)000000O00O3000000000O
O0000o040 only OO ODODOODOODOO

(* 1. Mary only introduced [Bill]F to Sue. *)

$ ./interpreter
reset (introduce (shift k. (forall x (k x <-> x = b))) s m)
Answer: O x(introduce (m, x, s) <-> (x = b))

(* 2. Mary only introduced Bill to [Sue]F. *)

$ ./interpreter
reset (introduce b (shift k. (forall x (k x <-> x = 8))) m)
Answer: [ x(introduce (m, b, x) <-> (x = 8))

(* 3. Mary only [introduced]F Bill to Sue. *)

$ ./interpreter
reset ((shift k. (forall p (k p <-> p = introduce))) b s m)
Answer: O p((p b s m) <-> (p = introduce))

(* 4. Mary introduced [Bill]F to Sue. *)

$ ./interpreter
introduce (shift k. (forall x (k x <-> x
Answer: 0 x(introduce (m, x, s) <> (x =

=Db))) sm
b))

g 3.000

oo oooboboboboboooobbbbobobobobobobobobobobobooboobDbio
O0000000O0shift D00000000000 kO Ay.reset (introduce (m, y, s)) 00O
gboooboobooboobboobboobo xgbbooboobo3doboobnoobnoon
oot pbbbbbdddddooooooooobobbbbbbbbbU xUd pOO
000000000k pU0 pbs 00000000 0p000O0DOO0O0ODODODOOOOO
gbodbobooobooboobbooboboobooboboobobouobUdpbooboobOoO
gggogobobobbobodooooubobbbtboddodooooooobbobbboouooL o
goobobbbtboooooobobbboooooubobobboooooouobDbobbooooooo
gboooobuoobbooobuoobobooobg

U00Oshift DUOO0O0OO0O0O0O0O0O0O reset JOUOOOO0O0OOODOOOOOOOOOODOO
000060000 OchaCaml DO 040000 reset 00000 shift 00O00O0D0O0OODO
gobooboocpSOUOO000DUOOO0ODUODODODODODOUODODDOODODODODOODOD
U0000U0oudoUb reset oo oooooooogad

5.2 00U

OO0 [22]0000000000000O00O000O0DO0COOOO0ODOOO0DOO0OO0OOOOOOO
000000000000 000000000000U0O0Kyxika [90 (10)0000O0O0ODOOO

(10) Last month John only drank [beer|r,.
He has also only drunk [[wine]p, ], .

20000000Db0O0O0C000Johm DO00DODOOOODODOOOODODODOOODO
“wine” OOOOOO0OOOOCODODOOCODOOOODO only, 00O alsoD0O00ODOODODOOO
alsoJ only UO0UODOODOODOODOODOODODODODODODODODUODODODODOD
gbooogoo



(11) also [g [wine|p, Ae2 [s have [g only [s [e2]r, Ae1 [s He drunk eq]]]]]

(11) 00000“wine” 0000000000000 also 00000000 also 000000
[winelp, 00 00 00000000000000000000 e, 000 AOOO0DOOOOOO0O
0000000 only 000 ¢ 000000000000000000000 [[winelg,)p, 000
0000000000000000000

(10)0 2000000000000000000000000

(12) 3y (Va (drink (j, ) > (@ = y)) Ay = b))

Bekkiand Asai 3| 0000000000000 0000O0O0O shift000 2000000000
O0000000000000000000AO shift,/reset,, shifty/reset, 00000 only O also
O0o0oooooag

(13) reset, (reset, (drink (j, shift, ko.Vx (k x <> © = shift, kq. Jy (k y A —=(y =1)))))) O

O000OOalso OOO0O shift, O only D000 reseto OO ODOvreset, OOO0O0OO0DOOODO
O00000D000D000000 shift/reset 00000000 DOODOOOODOOOD reset
0000000000000 Oonly 0 aelso0000000DO00O00DOODOODODOODODOODO
00000 reset 00000000 0OOOOO(13)0 (12)00000000(14) 000000
0000000 000oo0oooooooooon

(14) Sue has also thought that John only loves [[Mary|r,]r, .
reset, (think (s, reset, (love (j, shift, ko.Va (k x <> © = shift, kq. Jy (k y A =(y = m)))))))

(14)00Mary 000O00OO0John OO0 O0O0O0D0O00O0ODOOO SveO0OOOOOOOOOOOOO
000000000 0DOOO0DO0O0O0OO0Oonly O olsob0O0O0O00O0ODOOODOOOOOOODO
gooboobgooooooboogobobJom OO oobDobbobDOoD
0000000 SeeOOOO0ODOOOOOSueD JohnOODODOOODOOOOODOOOOODOD
0000000000000 0000oo (150000

(15) Jy (think (s, Yz (love (j, ) <> (x = y)) A =(y =m)))

(15)00000only 000000 “John loves "0 also O “Sue has thought that John only loves
x» 0000000(14) 000000000000000000O0shift, O think OOOOOODO
000000000000 0000 shift/reset J0000O0O(14)0 (16) 000000000

(16) think (s, Jy (Vx (love (j, x) +> (x = y)) A =(y = m)))

g

also 0000000000000 0O00O0O00 thnkOOOOOOOOOOOOOO(16) 000
OO0D0O0 only DODOOODOODO loveOOOOOODOOOOOODOODODOODOOD
shift OUOD0O0 reset U0 OUOO0OO0O0ODO0OOOORIy O also00000O0OO0OOOOODOO
oooooboboooboooooooooooooooo cecpSObODOOOoOoOobDOoODOOOOOD
gboooboobooboooboboooo

6 OchaCaml OOOOO0O

0000000000000 0000000D00 OchaCaml ODODODDOOOODODODOOOODO
gooooooooooooobooooboobogooogno



6.1 OchaCaml

Caml 00000000 CamlLight 0000000000000 O0OOO (Leroy [10))0OCaml
0000000000 ooo0oo0o00ooooooo0o0ooOoooOooO0ndoMasuko
and Asai [11] 0000000000000 Caml Light 0 shift/reset 00000000000
0000 OchaCaml OO0OO

OchaCaml 0000 shift/reset 0000000 DO0OOOODODOOODOO

shift (fun <var> -> <exp>)
reset (fun () -> <exp>)

# 1 + (reset (fun () -> 2 * shift (fun k -> 3 + k 4))) ;;
- : int = 12

6.2 shift2/reset?

52000000(14) 0000000000000 0LOO0OOOO0UOOOOOOUOOOOD
000000000000 Danvy and Filinski 5| OOCPSOOO0O00OO0O0OOOOOOOOOO
0000000000 0DO00DO00DO000O000O000O0OOchaCaml OOOODOO CPSO
U000 shift/reset U0 UODOODOODOO shift2/reset2 000000

gbobodboooobooboobobooboobbooboan

e 00 monadic effect 0 shift/reset 00 O0000D00000000O0000OO (Filinski
8])
e shift2/reset2 00000000 OOO monadiceffect OO0ODO0ODODOOODOOOO

00000000 shift/reset 0000000000 shiftl/reset1 000 Oshift2 0 resetl
0000 reset2000000000000000000O00O00O00O00O0O0DO0O0OOOOchaCaml
0000000 shift/reset 0000000000 shiftl/resetl, shift2/reset2 0000
0000000000000 00D000D0000 runt (Ffun O > ) O00000O0O0ODC0DODO
oo0ocCcpSOO00000O0O0O0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOODODO
gooooodgao

# runl (fun O ->
reset2 (fun () -> 1 + resetl (fun () -> 2 * shift2 (fun k -> k (k 3))))) ;;
- : int = 15

0000000 shift/reset 00000000k 000000000 Ax.reset(2xx) 00000
0000 130000000shift200000reset20000000000 Ax.reset? (14 (2x*x))
0000000000 00D0D0kx (k3O 1+ (@x*x 1+ (2x3))0000000O 150
god

6.3 OchaCaml DO00OO0OO0OO0OO0OODOODO

O0O00000OchaCaml OO shiftl/resetl OO0 shift2/reset2 00 0O00OOOOODOO
ooodoooo

0000000 o0o0bOooo0obOOoo00bO0oo0o0bOOooDoOooDooDobOOoooobooooboOoog
00 love 000 3,2 00000000000 “ove(z,y)” 00000000000 5200 (14
00000000 b0o0bO0o0bO0dbibO0DbDObicond, eq, conj,neg DOOOO &, = A, =
O0oad

(14) Sue has also thought that John only loves [[Mary|r,]|r, .



# runl (fun O ->
reset2 (fun () -> think
resetl (fun () -> love
shiftl (fun k1 -> forall "x" (bicond (k1 "x") (eq "x"
shift2 (fun k2 -> exists "y" (conj (k2 "y") (neg (eq "y" m))))))) j) s)) ;;
- : string =
"exists y (think s, (forall x (love (j, x) <-> x = y)) and not (y = m))"

OO0 shift/reset DO00OOD0OO00OOOaso DOO0OODOO think OO0OO0OOODOOODOO
000 (4)0000000000000000000000O0O00O0D0O0ODOO0O0DOOOO00OO
googboooboobuoobooboobooboobooboobooboobobooboDbon
gbooobobooboaobbodaoo

6.4 UO0O0OOOOOOO

shift2/reset2 00000000000 OOOODOODOOODOOODOODOOODOOOOOODOO
gogoobbobtbododoooobobobtbodoooobobobbotodoooobDbobbooooooo
goobogboboboboboooooooboobobobobobooooooboobOobon
gogoboobobboooooobobbtbooooooobboooooobLbobbboooooL o
godoooboobbobobodoooooono

0000000000000 0O000000DO0OU0O0O0D (4 00O0o0oUoOoooOoOoUoO
shift0/reset0 (Danvy and Filinski [4])) 00000 Oonly O also DOO0O0O0OODOOOOOO
goooobobobbboodoouooon

shifto 0000000000000 reset0 0000000000 O0O0DOODOODOODOOODO
shiftO D000 reset0 UL OOUOOOO0OOOO0OOO0OO0 shiftoUUOUOUO reseto UOU
0000000000 reset0 00000000000 O00O0O0O0O shifto00O00onoogn
O00 reseto0000000D0O0O0OODOO0OOSshift/reset 0 shiftO/reset0 DO OOOMO
goon

(17) a. (reset (cons 1 (reset (shift f (shift g empty)))))
~»(reset (cons 1 (reset (shift g empty))))
~+(reset (cons 1 empty))
~ (1)

b. (reset0 (cons 1 (resetO (shift0 f (shift0 g empty)))))
~>(reset0 (cons 1 (shift0 g empty)))
~>(resetO empty)
~ (O

gobooboobooboobooboobboboboobooboobon shiftognoo
Oreset0O 00000 DOO0O0OODOO0OOO0DOOOOODOUORacket I shift0/reset0 IO O
0 (14)000000000000000O00OOODODOOOO

> (resetO (think
reset0 (love
shift0 k (forall "x" (bicond (k "x") (eq "x"
shift0 k1 (exists "y" (conj (k1 "y") (neg (eq "y" "m"))))))) j) s))
"exists y (think (s, forall x (love (j, x) <-> x = y)) and not (y = m))"

shiftO/reset0 U0 DO UO0O0O0ODOUOOOOOODOOOOOOODOOOOOOODOOODO
O0000DOO000O0ObOOO000DOOO000DOOO000000b0OOshift0/reseto OO



00000000000000000000000000000000000000000000
0000000000000000000000000r000000000000000000
00 adviadvs ... advy ... [...[[M]p,]r,..Jr, 00 00000000000000000000000
shift0/reset0 1000000000000 00O0D0D0000000O0O0O0DNOO0000000
00000000000000000000000000003000000000000000
000000000000000000005200 (11)000000000000000000
00000000000000000000000000000000000000000000
00D000000D00000000 shiftd/reset0 00000000000000000000
000

YT goggg

gboboobobboboboobuoobuoobooboobooboobobooboboboobo
000000000 O0000oobDOo0o0obODODOCOOo000UooODOobooOoOoOo0O0n0OchaCaml
O shiftl/resetl OO0 shift2/reset2 1000000000 0OOOOOOOOOOOOOODO
gboboobobooboobbooboobbooboobbooboobo

gobooboooobbooobboboooboboooobobooooobobooooooog
0000000000000 00000 Barker [2], Bekki and Asai 3] 000000000000
O00O00000D00CO0O0000D00D shift/reset DO0O00O000O0OO0O0O0DOOCOOOO
gboooboobooboobboboboboboboboobooboobooboooboobDbon
ooooooo
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