Lists

push Yy Lo "{jCC‘f
LT
[

Pop ¢ject
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Poriistence

Preseeve old versions as well as hew
(ron-destructive upolates)

Tust for access: partial persist.ence

for Occess + upolate ¢ full’ persistence

For aceess + upda‘f&-r comi;ﬂ;g . COAfr/u,fm‘t fCl‘SiSiUie,
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Lenern] result Aie WL:(\? linked st ructures
pesistent (Driscoll, Samnal, Sleator, Tajan 39)
gives fully persisteat degued
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O (1) #ime bound is amort zed

no  Caten ation
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(Pare) LISP

AtOH\SJ, list S

cons (_/X’y> yie/o(s Cx, y'}
Car (l:x,yl) yic,/o(s ¢
cdr ([’bﬂ> y;clds v

(I ""f uf‘€>

h:}o/aca , mp/acol

What data structures Can be bui It
In pure [_ISP-? (or yv»f' ﬁlor"te
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a»f’omz‘.c'c‘ /[7 (AO re,wrf‘f.)':y)

Con build stacks trees
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froht rear
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Of1) amortized time

Inerementally reespying gives o(4)
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Histo ry

Kosarajw : real- 4ime Simulation of a Foed num der
of Caterable degues 57 pon -t enadle a(equzs
(bt ro selb- cptemdion) 1999
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Goal: add or subtract 1 ithout carries
Solution:
Allow 2 as a atfyit (as well as O,l)
Reywice regulacity: O3 ard 25 alferrate,
igroring 1 5.
21104111201 r?u,nl‘
iogiigonzz rok
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2- expesed: r‘;yt(ﬁn;os* hon-1 s a 2
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Sulbractl: L - cxp.red)o-fix)*lcn subtont 1
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Ji12lo044 21 +1
J1210320 1 2-{ix
14210120 2 add 1




Da‘ﬁa Struct-ure:
Stack of stacks of dligits
each stack o maxogl [lock of

afl 1 cxcep‘, r;JAfmoS‘f a’:'yrﬁ

114 1/11 o4 z[o]uui[.ui 1
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or Seond - rp;]'“most blsed
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Recursive regresenfation:
empfy § or singleten [x]
or [p,c,s]
wheet pacd s are paffers of
0,1 0r 2 tlements
ad ¢ s o chld degme of

pairs of elment s

/?vuhn'+7: ijnoriv the bottom Olcqv\(.(""l’}‘/ or 5“3/"5‘"‘)
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(‘to,omocﬁ size. = r‘UA'}-MOSt dyd)

Fockidden configurations: [0,9,4],[1,0,0],
[O,O,lj ) [2)0) O]i
[0o,4,0]
([ x] is the u'\"ire 1- element olﬂiu\(.) [J,o,fl +e Unig ne
2- o/enen‘L dunt.)
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Prefin Ofmiions
(.Sh-(fi.)! siole. Sde:riC,)

n-PV\S/\ 4{’(,d>‘
if odd +lon By
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else if d2/g ¢ 5] Hon (], ¢ 5]
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lee i £ ol = Ix] +len }25 A:ﬁ
. or[lx] o z
elee 1 ol [0x)3%,Ly]] Hhen [y] et
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Data structure:

stack of stacls of stacks /57

innev- Stack : MAXimpm A’N‘,L W;to( on
topmest not [1,- 17 [or [1])

stowk of shacks: maziawm [lschk of
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lin 4l same of ol Terent) stacks)
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Stegnes with Catemgtion

Sicine 2 0463 elements
or [ p,¢:0]

with P,O‘ o[ J-4% dc,m\iS
C @ sfai,\e, ofF entries
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lotenation
[B§ 516 [Pu",,,:”{z]
Combine. 5y aed 5, . Inject Pa‘es [triples fran
5,66 o ¢, Last injeet is Q_I'[F,cl].
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)e.fa;’S) details . ..
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Smalle butlers: as smi ]| or Sma Jle +lae for
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dlotent Cla. lare ConStoat Size baddor
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