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The fu.ncmllon ‘reverse

In cinnec"'ion with the work o? one fof ‘msJr stc‘,enls : “who
spent 7 es on o derivation of whal is essentiall B
Q,P c\e—ﬁnilitz:a,og the -runc-\-ion “reverse” on -Pl nite lisls ,g. ‘
" R.C. Backhouse asked how T would Per%m such a
derivation. Here is my ‘Q,Hemp,"t.m o o
Firs-‘, ‘we observe thal the .43{3«2' o? the elements of
the lists is Q?.no,, A vre_‘e,\/o.nce.‘ to 4this Aiscu.s&ion.,. S0 We
 ohall ot mention the element ,'\,3,pc any S;wlr\neromc\ we
,s\m.\\”.,d‘usnlw _. _sFea.k o,?.,.. Lists . Here, all lists Qre.,,..ﬁnijre.
. Second, we observe that the construckion of o
c\eriva:\'ion Presupposes. the ovai.,\o*\z:j\i_l:a, : o? :’,Q,,,.SP_EC;.,SCG.'L{QH y
 otherwise there is vmo“nin,-lol-‘bec\er}vcc\.gn our c:o,aéeJ E; |
 are interested i a tunchon  vev of dype NE_Y SV
 where & denotes the set of lisds O(;:)‘:e ,Q.ap.ec} of
rev is that i establishes an isomorplnism betuoeen
& ond & S but as ‘,Q,_..;S.Peci.SCQ:\'.‘;,OV) this is ho}'.
. .enou.%\\ S ,evefr‘ﬂ Per.mw"o:ho,n . es,)ra\o\isllesh SM.CL’,. Qo
isomorp\aiem R B
| ﬁc-lua.”\d, we can make a shronger _.,,S‘m:le,men‘l . The
se'} oe*ns "}ke‘_;dis&oin'}, union ,or the sels aed s Os(j ,
where £<) dencles the set ,QQ,. Lists Qf \eng-ns -
~ Then we have ot vev establishes om iso,vnorP\nism
betioeen £d and £d 5 -g:»'o«,n ,vxa:&ura.‘v,a\, and so does
every Permu:"o)rfon.. The SPeci,ECa.f\f,ion,,, ot rev con now be
Qrmw\x‘eo\ as tollows. Here and in the ,,5e3u.elv,,

‘a Omc\ (O o\eno*e ,e\evnevs,jfs“ ,,o.no,L X .Clewo“es (o \fS“‘.

s\‘oveciﬁca}ion _of rev: %ra,u no:luural, S
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rev  has '\"élPe’ oe.d-a £d R and

(.Vx:xe%ﬂ:(\v/i: 0¢igj: revixi = x(j=i)))
a

no"ice 'Hna)r because 2 s de sing‘ejrovx 5(31l 100} we
need not Fw-‘-ker s\ae_cifé rev own °€o : ﬁ’om its ﬁpe
£0'>£0 i"' ﬁ\\ows immec‘fa)re\g 'Hﬂa." rev.U) = [1.
Those who are o,uergic Yo indexitis moy ﬁnd this
speciﬁcajrion "‘8\5 5 aejr, i allows for o short and
easy erivation of o c\e¥'\nijrion ¥or~ rev . ‘
Moreover , this sPecif{ca:how shows immeclfo.jre\g thot
rev is its own mverse , Qs %\\ows, When we consider
lists OV lenath A*¥1 as -‘:’unc‘-ion& on the nterval
[0,3] we %\ave Yot  revx = x o (=) (Er xefd‘ﬂ)

Q.V\O\ \fYEV\Cet

vev. (rev.x )
{ lhe above (wice)
X o q-) 0 (d-)
= { on [0,§) we have (- = (Y3

X

{1

So, ‘wi“qou:“ ?wrlr\oer \:)roo? o\o\{aa:"fon.s we conclude

'\"no:" rev = rev -, hence , vev es-‘a_UisLes o

iiwwxorp\nism \oe'h/een chj_H and JQA‘_H :

We. o.\rew:\s know that rev.[1=01 and @r

X € KJ , %o bszx G%H . we derive:

<‘°3X)'(<j"d)
= { J.J:O 3 c‘e.pinijn'on o?; }
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b,
ond -g)r, 1 ,O,€1:<<j '

by x) (d—'l)

()

,,(bx)({jiwi)
= 1 '<J , S0 O<c) -1 ,_,,\cl,eg‘nifl;-iow of;,}
Cd-‘\ i) B ‘ .
{1 xe K A 0< 1< <(J-,w:. sPe.c...,.of‘ ve §

Yev.X: I

" kV‘T‘ms c&enw;:\uon s\nows -Hr\cmL Yev. C\a x) Can. \oe

c\e—?meo\ in "erms oj;) \D Omc\ vev:-x. . -Una." s , vev
s o C.Q:Lawsorp‘msm This means that ?wnc‘!-\on ? )

exists  such that vev cam be c\epnec\ as f“ows |

Yev. (b x) = fk (revx) .

C Thus C\efnec\ rev salr|sge.s e sPemCCoAﬂon Prov;c\ec‘

o? Course , -H/\a," we c\\oose 'H'le ri \»" -C -ﬁ'owx -“ne
above c‘enva:x\on we obtain the gﬂowmg Spem ncor\—\om., ..

 specilication of €. Br all vahural § and elemert b,
fL has bype &> &, ond ”

(Vx xeae ?‘o x| = b /\ |
o (Vi 0<|<d ?\ox o= Xl )
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Finaug , We derive a o\efinil-ion -For -r From its
ﬂe&u.ir‘cc\ {'gpc we know p'o-[] e£1 and : |

£b.00.0
= { SPeCigCQ:L;OV\ of f, Qe Jeo. L}
b

{ c\efin?l-ion of; ; .»\og,[] € aQi as ;Y‘eg_ui’trec“:l o

 s0 we choose £b.0] = by (] Fur“nerw»ofe, Qw xe%

 we derive:

| f»,b-(c;x)((jﬂ). .
= { sPeci?(Ccuhon of E_, C3X € a%,H |
b

I

{ induchon \wapolr\nes.is. , X e%} S

ey | o |

= { Clefini-‘-\'on or e }

B (? 5 P ()

ond.: _V

b (cyx). 0 |

= { Specigca:‘ion of ?_, ,,_,.0,_<<j+iw 3
Ccyx):0 .

{ c\e?infhom 0?3 )
C ; ,
1 Aeﬁni-hon o?; I

Ccy )0 R

i

and., -&r i 0$i<<i:

| ?B-(c;x)-(ﬂi) | |
{ speciCiccuhow of&’ 5 44 <<j+;L 1

J]
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(eyx)-G+d)
{c\eﬂni%on of; }

0

i

{ ;V'\AM.C'LiOV\ \napo%esis) §<<i 3
A c\e_gnvhon of; y o
Ty Chx) - Gaa) .

i

S, by means of 4 coleulaions each vequiring.
ot most 4 ...e\e.men%wa ,. snle‘as we obtain the
-.,?ouowing | de,?inihon 1()0, | ? | o

T4 may very well be dhat the above derivations may

be shortened ,v__{n,_o.n,,.oLPPro.Pria:‘e caleulus -Qr Cata-

m,orPLiSMs, S bt this s ow T do it now . The above
, Cle,o,r\\é ;‘,s,l-sows ) "r\éx‘ the diﬁvT.#ion OC o c\ignijﬁovs QOV.'
vev  cCan be _pert rened en.ire.,,aq by elementary meous 5

and. the result i well-known .a(ﬂs a Mager of -Plc't,

N ‘F _ .‘._,imp‘emen}s., the “snoc” - o,.,F,eroc&ion.. on ‘.'c;q_n,s,—_l,{vs-.‘"sf’_,.‘) o
That rev establishes an isomor,P,L\i,sm 1o .,.,“,'V‘L,LG..,AL:M:“

s -&r)r %Uowsm .-Qam rev’s afs.ec{gca}wion and i}
has no..lr : P\Qz)ﬁo\ a role i the derivations . o
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