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Oncethe right-to-left packagingprocessis completed,a left-to-right la-
belling stagesimilarto thatalreadydetailedin Algorithm 4.4is requiredto cal-
culatethelengthsof the pathsto the original symbols.In the caseof theexam-
ple, this generateshe outputcode(which canfor brevity alsobe describedn
arunlengthform) |C| = [(2;1), (3;4), (4;4)], thatis, onecodevord of length
two; four of lengththree;andfour of lengthfour.

Both the packagingand labelling processesre extremely fast. The last
packagegeneratedregular or irregular, will have weightm, wherem is the
lengthof the sourcemessagé¢hatgave riseto the probability distribution, and
so exactly |log, m| levels arerequired. Furthermore gachstepin the right-
to-left packagingprocessandeachstepin the left-to-right labelling process,
takes O(1) time. Total time is thus O(logm). To put this into perspectie,
theWsJ. Wr ds datahasm = 86 x 105, and[log, m] < 27. Includingboth
phasestewerthan60 loopiterationsarerequired.

A generalizatiorof this mechanisms possible.Supposéhatk is aninte-
ger, andthatT is thekth rootof two, T' = /2 = 2'/%. Supposdurtherthatthe
input probability distribution is suchthat all weightsareinteger powersof T'.
For example,with k& = 1 we have the situationalreadydescribedwhenk = 2
we allow weightsin

[1,v2,2,2v/2,4,4v/2,8,...] ~[1,1.41,2,2.83,4,5.66,8,...],

andsoon. Thenby adoptinga similar algorithm— in which symbolsor pack-
agesat level d combineto form new packagest level d + k£ — a minimum-
redundang codecan be constructedn logy m steps,thatis, in O(klogm)
time andspacdTurpinandMoffat, 2001].

By now, however, the scepticalreaderwill be actvely scofing —why on
earthwould a probability distribution consistsolely of weightsthatarepowers
of someinteger root of two? The answeris simple: becausave might force
themto be! And while this may seemimplausible we askfor patience-all is
revealedin Section6.10on pagel79.

4.8 Doingthe housekeeping chores

It is temptingto stop at this point, and say “ok, that’s everythingyou need
to know aboutimplementingminimum-redundanccoding”. But thereis one
more importantaspectthat we have not yet examined— how to pull all the
variouspartstogetherinto a programthat actually getsthe job done. Thatis
whatthis sectionis about— doing the codinghousekepingso thateverything
is neattidy, andoperationalln particular we now stepbackfrom theprevious
assumptionshatthe sourcealphabeis probability-sortecandconsistsof inte-
gersin S = [1...n], all of whichhave non-zergprobability We alsoadmitthat



