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/‘?i‘CL'lOH"CL (BH"C!. ’5 ‘TqPEWTiEEP ,Pr‘o}::lem

We consider a E}j\aewhl:er" eci,uu'moec{ w;’étv
a TAB- comwmand and with o SPACE - comwmand

Tlacsc Corrmards Are éFec{C{eo[ s \CoHow_s:

o wL;enever“ Elﬂe carriaje is ak r:o:,il:n'on X .
o S5PACE  moves L ko Posa&:t"om X+

w\ﬂenever- U’;e Carriage Is  ak esilkiom X ,
o TAD rmoves k£ ko tl’»e. firsk mu]i:ir:z’e op

— & givewr, {xec(, avd

(-}

k exqeecluhj x

ot |ec\,3[: { —

The (%ue.al-e o pose

cCorme u_ta wéf:L; avi arithmebic e
t‘ﬂ‘i i e Humbef“ of Cornrmaras eeded Eo
move l:.]')c Carr‘iaje From Fom'ﬁ:’on rH Lo

0 v 5 7 . Moreover,

Po.&{l:iom ",
he osked how nany SPACE s and how many

TABs would be meeded For“ ELH:).

cl IDH ,Q!‘C\"!QPGL T2ird &5 to

x‘\d‘\”{.‘bﬁ Hela! -(or*

* K
X

I\m View of k"le 6\92(:1" icalion or TAL , we
x tTed & | cleffnea{ _b_uj

exPresﬁiom

x red £t = Ex(xdivt).

Arkroduce

ﬂ’;eh a 1AB rmoves Ehe Car"r*t'caje I;r*om \oo:u'b:’an
X to Fom‘:r‘on X ved £ + &
Bet“vla programmers, we decided ko design

Q.  program co»'mtoul:u'rwj EFe iR R U humber

of TABs and SPACEs reeded . —r1’)e Frogram
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—discussed below — reads
0- x, tabs 1= mredt, 0

d_g: x+bteri - x, babs = x+¢, tabs + 1 0_9{
2. spoaces : = (n-x)y(n-m)

TJhe fir.sl: ohservation is that Wl">€ﬂ a TAB s
im‘oosb{l:lc because it would vrove the carriage
be“(jomc( , S5PACEs are obiijaf:or_g- T%c‘.: i
the case at all c:::rr{ajc Pa.s;’Eioﬂ.s { for which

n red & < C . In the above program, Carﬁ'mje
Fos:’h‘on X is o mullzip‘e of t, and upeo
termirmabkion of the r*epebc"{:s‘on

@) x = nored ¢

‘naids, &0 E\fmf: ol F:lrn':_. ]oos(f:a'om SPACEs are
Olzbli_rjaf:or:bv :

The secomd ochservakion is thal at \oosil:fon.s ( for
w‘m'clq L <" r;_gg_{ £, a TAB gan be qivem and 45
rever worse than a SPACE - Ex1 ?: - Wcrefvrc
a TAB will be given ak those ‘oo;fl:ions. This (s
r"eﬂechc:l l:w lime 1, because xttsn = X< nr;g;_d(:

The third observakion (s that, as {ar as the
Mumbser op TABs is Concerned, {:Lnr answer kto El?t
Pr‘o’mlem would ol c\nanje d mored t inskead of
o were dﬂf A'hi]:ia) Carrs‘aje Posihonv This s

r’eﬂec{:eo[ .b_(“.j {fvre 0 or E")e program .

Now we observe thal the repcl:ion has as an

Anvariand

(b) X = txtbtabs = vmoredt
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-{r"om w\m'cL; we Ccmc{uclc thak Mpon terminatbron

Eabs
[ (b3}
(x - mredt) [t
{ @)
(h"r_c;_c_ié ~ mr_g_dé)/lr
{dgf{ni(:{on of red }
hdivt - mdivt

i

!

"

Sy the r\umjaer of TaBs s ndivk - m div §

In debermining the number of SPACEs, we
"W\VQ to be a |l'H:It ‘.of’: Car-e?u.,. I(, a.pl:er* a”
the TABs are given, x¢w, te. nredt <,

- m SPACEs are oblnﬁabur'ﬂJ otherwise 1 -x
(X.S fn s an invariant of the repelﬂ f:for‘l) - Whence
the absfjnmeh{ in line 2. An arithmebic ex-~

pression for the mumber of SPACEs (s

(n mod ¢) § (h~m)

e 4
”®

We l:\nqniq ?icl—)aro‘- S . Bird for posing the
Pr‘ul:a‘{m and Cctr"el Sn.SCLwh:cn for" remfhc{irlg S

of ope rakbor 1ed

WHT F‘ej'en
ATM van Gasteren

23 October 1944



