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NB: Estaprova constade 8 aĺıneasquevalem,cadauma,2.5 valores. Respondano enunciado,preenchendoa suaidentificaç̃ao
emtodasasfolhas.

PROVA SEM CONSULTA (2 horas)
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Quest̃ao2 ConsidereaseguintefunçãoemHASKELL quecalculao quadradodeum número:

sq 0 = 0
sq (n+1) = 2*n+1 + sq n

1. Mostreque
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satisfazaequac¸ão ��?@����A � B C ;��3�D���D9:���3��;=��?E>GF
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Sugest̃ao: Recupereo HASKELL acimaapartir daconvers̃aodaequac¸ãodadaparanotaç̃aocomvariáveis.

2. Completeasjustificaç̃oesdoseguinteprocessodecálculoqueconverte
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numhilomorfismodelistas,partindode(3):��?T����AU�VB C ;=�3�D���Q9:��D�W;=��?X>�F
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Y Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [��?T����AU�VB C ;=�3�D�QF(�Q�����\N&�H���)��?E�W�Q������N)���3���)���S�(�Q������N_9:����;=�H��>0�
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3. Escrever
B �0�����\N_9R��D��;^�H��>8�W����JSb�� F

emHaskell comvariáveisedescrever o resultadodaaplicaç̃aodesteanamorfismoaoargumento
A��Ud

.

Quest̃ao3 Dê definiç̃oesparaasfunçõese � a eXf daseguintetabela,ondeseapresentamtrêstiposparaḿetricosdedadosem HASKELL quesão
inst̂anciasdaclasseMonad:
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g �
return ( h@h =) i

Maybe a e � e 
 eXj
[a] e�k eXl eXm

Error a eEn eXo eXf
ondedata Error a = Err String | Ok a.

Quest̃ao4 Recordea formulaç̃aocomoum hilomorfismodoalgoritmo“quick sort”

qSort = hyloBTree inord qsep
-- = (cataBTree inord) . (anaBTree qsep)

queconhecedabibliotecaBTree.hs, ondeocorremos“genes”

inord = either (const []) join

qsep [] = Left ()
qsep (h:t) = Right (h,(s,l)) where (s,l) = part (<h) t

easfunçõesauxiliares

join(x,(l,r))=l++[x]++r

part p [] = ([],[])
part p (h:t) | p h = let (s,l) = part p t in (h:s,l)

| otherwise = let (s,l) = part p t in (s,h:l)

Pretende-seumanova vers̃aoqSort’ destealgoritmoque,paraalémdeordenara listaargumento,lhe remove oselementosrepetidos.

1. DefinaqSort’ apartir do hilomorfismohyloBTree inord qsep, alterandoapenaso geneqsep.

2. Repitaaaĺıneaanteriormudandoagoraapenaso geneinord.

3. Comenteaeficiênciadasduasvers̃oesalternativasdasaĺıneasanteriores,semseesquecerdeabordarasituaç̃aoseguinte:qSort’ l, para
l tal quenub l = [1] elength l = 100.
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