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ABSTRACT

This paper discusses the transformation ability of Burstall and Darlington’s folding/unfold-
ing system, i.e. what kind of programs can be derived from a given one. 1t is a generalization
of the problems of correctness and completeness. In the paper, we proved a neceasary condition
of transformability, and got a bound of efficiency improvable by transformation. The partial
correctness and incompleteness of the system are corollaries of the condition.

m =

& %3436 Burstall % Darlington # 3 #9folding/unfolding % [l s942 4 4R 4E 5, Bp
A GRATARF R4 2N EF, Bib, A2 EHEETLEEF MR
Joo AGEH TTHRFRG —ALBLH, HHrFHATHARREEFHEG AN
B, BRRURS LR EEELHXTFHHH®,

§1. 5] B

L1 R

BRELHRE-HVEFNERILE. HEFBRL: BFFRPirZEBENRE
REFNMERITSBPHENREN AR, ERETRGRME. 315 BEREFSEH R,
WK TWEEEENTHRTNERFRESGFENNIITHRE, KETHNE. B
B, HHRABFERHERIEBEFRS NFHANE, SMHBAEERR—1EE B
EWN—MBEREE -1 E#H HHNEFREARRYN AREIMEFNELSLEN

1989 4£9 A 25 A dc®, 19901 A3 A& BFANAFEDMAINA.

© HEFRES AT http:/ www. jos. org. cn



- 32 - %M it Folding/Unfolding A FRRHM S rg |

kSR —rRRyREDY, B, BAUHTRAKRNENRTHSRFHIER
#, REMSEEOLEREFNHUERARER .

Burstall #1Darlington # 4 #ifolding / unfolding ¥# el RAME. Wl SR A,
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(u1/a1, uafaz, - ,uxfag).

(2) unfolding: ¥ F' R IHBEAY—ANE 0935 5V ¥ LA RV (4 B/ m:w. /RIF, A8
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E5(L) < €%(L)

WER: 3t E4.
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<&(1) (€0 iR tE)

E B4 = kBRI, 02 = k41 B

EFFHL) = E(p L HE* (L) (w95 )
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\ fl(‘:nlls ' "1‘:n1n,) = F1m1(f1l"':fn)

( fﬂ(‘?l!"'ﬂ‘?n.) = Fo1(f1, -, fa)
End -

L fn(e::.,‘;: "'33;,‘”,‘) = an.(fls"'sf")
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E(fh"':fﬂ)‘ m(.el(flr' ) 'lfn)i "'len(fls" 'anj)
z(a‘-!“'rfn)(fl: ’ ":fn)

BRI RIBAE(fr, -, fn) BRARSASL S, F):
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E2(f). MR, BB TLLEMI—Hleureka’, BN —EHBE, WEUE WMET T
WA EEES, MR ANIIAFNER QRRBES NSRNELNBEERFSF
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EHd ﬂ:&_(f), E(f) AT BRNMRAE, EFREERHK >0, FxiF®i=1,2, -

E(I) < KD

mvs#&smw(m T RURESAMEL, @6V E MLl
EW: (RIER)
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kS = S (AVE(f, D). MmEHY F#EK >0 xH{ERi=12, &

E3( L) < £°K(T)
BT f RHREE PERNER, §RHBES b, L
EL D = (&N €(F9)
THERIMNBHEFHNER =12,
€°‘(l) = (£(1), €' (=)

HApz,y %Jf)kl &, & MR RIER,
M M=) B

£0(L) = (&u(d), &(L, 1))
EHe: %=k B, W 2i=k+18F:
E%H(I) = (&u(f), €' (£ ANE™MD))
= (&) E'(FLANEE(D), €' (z,9)) (BHMR)
= (& (EF(D)), & (65 (L), €' (5, 9)))
= (&F(D), €' (=)
BE. A
E(L) < (£(1), &' (z,y)) i = 1,2,-
BT & *Iﬁg, B AR {E®: = 1,2,
£3(I) < £f4(1)
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S BAFHNAEE ARG ENERABTHAR

X—W, RATI4loling/unfolding ¥k 8 W B FF MBS,
K I SCMR AR T Mfolding/unfolding 7k RGP R, S4B T8,
gitn, MTEXBBEEFS,

flo)=1
f(1)=1
fln+2}=f(n+1)+ f(n)

feurcka EWo BB, gln) = (fln + 1), /()
TR T & W '

f(0) =1

fl1) =1

f{n + 2}y = u+ v where (u,v) = g(n)

9(0) =< 1,1 > L]

g(n+1) =<v,u+v> where < u,v>=g(n)

XN MW HH SERERBRN, MEEREMEMN, R, XEAESFHAR
TR, EFFHANBET, FEOuEEXENRREN HEEEYN, #
HHARET, AENEN, THRENELEN. B BR. Bit, EFRAH NN
BT, folding/unfolding F7f AR M ATH KM G RAFN ., TH, RIIEEL—TS
HEARBELXNAEEFHHTAE RENES— AEEZHRE e XN R ZetfEfld-
ing/unfolding #MPHHHE, ABIHEXBNERESRAEAHNRE T HERE EH
XFR, MTHBLEYRIERHT RN AR,

f(s)

T(4) + 1(3)

AN

Lﬂﬂ+ﬁﬂ flzy + £(1)
%{o}

Bl HRfE)mERAHREE
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B | HMANRREEY HABARD BN ={1,2,---} KBS,
X1 T LK BB ch(n) FRHBIERKS = E(f) BAMXTF|- | 899205 2 5 i 3

chin) = ma.x{n(x)“x| =n},n=1,2,- -

HAn(z) = min{tjz € Dom(E*(L))}. Dom(f) = {z|f : 2 #1}, max X = o0 FEX HER
ﬁo
FHHER ey, c0 >0 AR En,, B EEn>no &

c1g(n) < ch(n) < c2g(n)

i FRch(n) BIB Hg(n), X ch(n) = Olg(n).

B, AERRERRTRARKNRERASE, SREY MREHN: &
B RN MRARTR Moe B(L), B2, Hoeb (L), MRAEEMNF SFt 1y
HERBIER f(2) G4, Hlim:
2. ikjn| = n,

2 RXEHS B

fo)<=0
fin+1) = f(n)
f HF | AR RBE Ky ch(n) = n, REENHER =0,1,2, -, min{thi € Dom(E*(L
)} =1,
b. ¥
Fo)<=1
[f(l) «—1
f(n+2) <= f(n+ 1)+ f(n)
HRERHERAESN. Bichi{n) = O(n), AKX
f) =1
1) =1
f(n+2) = u+ v where (u,v) = g(n)
g(0)=<1,1>

gln+ 1) =< v,u+v > where (4,v} = g(n)

BINZES B R RN, Bl (n)= O(n).
c. BMf(n)= i MEITFEX

=1

{f(1)=1

fin+l)=f(n)+n+1
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MAERRERSKKEY HITELRZO(g,n) Brid,

(1) =1

= 5([237]) + 13- [257])

4] (pra- 7))

“F i B4 5B B X S folding funfolding ¥ ¥k 7 BB K {8 IH R PP 0 Py 22 00 e HEERY B
SEES BRFS = £(f) @idfolding/unfolding ¥ f = £'(f), B ENIAIRNER 7 E 551

Sych(n) Fich!(n), MIFFEREK >0, {178
ch'(n) > K - ch{n)

iE#R:  iE
n(z) = min{t|jz € Dom{E*(1)}}

n'(z) = min{t|z € Dom(£"*(1))}
B, (L) < E¥(1). AT, XHEEz,

z € Dom(£*(L)) = = € Dom(£¥(1))
BKn'(z) 2 n(z)e Bilh n'(z) 2 wn(z), B AEER RIS XL,

ch'(n) =ma.x{n’(::)||z| = n}

> max{ £n(z)|le] = n}

5
EXZ MBE-HEERD, SNMBEEANKE—R ELER—IT0RAN,
HRA—tZEEAMKNE WRZRNESEN,
B2, HTHA. BFHE BRY%, BEAFRENESEMN.
ji8Ee EAFRAD, EE-TRIEBRFS = E(f) WAERRtEch(n), B [{E RHT(n)
T2 () B A VES (n) TR T IU& A

ch(n) < T(n)
ch(n) < S(n)

iR B, Uk

Bk, RAOTUB—ITESRETEREEXRNXTEFRHTESRBIENR
L
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SEHe WREMES = E(f) WAERE BN 30(g(n)), Al Ffolding/unfolding REZEITH B
BRI AT (n) MEEEHES(n) MR BATO(g(n)). B

T(r) > O(g(n))
8(n) = O(g(n))

LR
M f = E(f), il idfolding/unfolding ﬁ&ﬁif E'(f), HNEH FH Hch' (n), B, =
BEESUNT(n) #S(n), @ATIHES, T(n) > ck'(n) AS(n) > ch'(n). FHEHS, ch'(n) =
O(ch(n}) = O(g(n)}. iE
PIs. RUEWRAETFEERBITFEARNE, FHUENAERZRERLO(R) M,
S &RO(logy n).

§5. #5115

Folding/unfolding REM AT ERBRN A FHEERAFTRAM. [12] f(13] F I+
MEHTEREN B ERENIEA. (1] XARTEXFHION ELTHEHEH, |
BEAH-AS AREYIES, FRARARE T LUEEHEIN— " eureka MBI N
B, XERCIAMAHTRAMNENR, TAZEL RHAXHEKeureka LR RFEMN.

AXBNBBT —TRBUXTIHRBENLESRA BHEREANATEHNE
R, FalBaT T EIHRRRAENTR. XTREIHASERME, eueks f
BB PHIER, DABRRE KR RATTS R EHE.
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