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1. Mostre que a propriedade de cancelamento da Show that the cancellation property
exponenciagio
ap- (f xid) = f (F1)
corresponde a definicdo is nothing but the definition

curry f a b= f (a,b)

quando se escreve curry f em lugar de f. once curry f is written instead of f.

2. Mostre que a defini¢do pointwise de uncurry Show that the pointwise definition of uncurry
se pode obter também de fazendo [ := can also be obtained from ([F1) by instantiating
uncurry g, introduzindo varidveis e simplifi- f :=uncurry g, introducing variables and sim-
cando. plifying.

3. Prove a igualdade Prove the equality

f-(gxh)=ap-(idxh)-f-g (F2)
usando as leis das exponenciais e dos produtos. using the laws of products and exponentials.

4. E dada a defini¢io Let flip be defined by

flip f :JA‘~swap (F3)
de acordo com: according to:
(CB)A ~ CA><B ~ CB><A ~ (CA>B
f — f — f.swap — f~swap:ﬂipf
Mostre que flip € um isomorfismo por ser a sua Show that it is an isomorphism because it is its
propria inversa: own inverse:
flip (flipf) = f (F4)



Mostre ainda que:

Furthermore show:

fipfzy=fy=

5. Mostre que Show that
Junc - unjunc = id F5)
unjunc - junc = id (Fo)
se verificam, onde hold for
unjunc
B+C ~ B c Junc (f,9) =[f, 9]

A Q x4 { ungunc k = (k -i1,k - i2) (E7)

Junc

6. O cédigo que se segue, escrito em Haskell, im-
plementa a nocéo de ciclo-for, onde b é o corpo
(“body”) do ciclo e 7 € a sua inicializagdo:

forbi(n+1)=>b(forbin)

{forbiOzi

Tem-se pois o tipo:

The following Haskell code implements a for
-loop where b is the loop-body and i is its ini-
tialization:

(F8)

We thus have type:

for: (a = a) = a = Ny — a.

Mostre que for b 4 satisfaz o diagrama que se
segue, para um dado g:

onde

Show that for b i fits in the following diagram,

for some g:

1+ Ny

iid%»for b1

1+4

where

in = [zero , succ]

zero _ =0

(F9)

succn=mn-+1

Sugestio: faca ¢ = [g1 , g2] e resolva o pro-
blema em ordem a g; € go.

Hint: make g = [g1 , g2 and solve the problem
for g1 and go.




7. Na sequéncia da questdo anterior, codifique As follow up of the previous question, encode
(F8) em Haskell bem como (F8) in Haskell as well as
f = ma - auz where auz = for (succ - w1, mul) (1, 1) (F10)
e inspecione o seu comportamento. Que and inspect its behavior. Which function is f ?
fungdo f é essa?
8. Mostre que (a+) dada a seguir é um ciclo Show that (a+) given next is a for-loop for b i
for b i para um dado b € um dado i — (F8) for b and i to be calculated:
descubra quais:
a+0=a
F11
{a+(n+1):1+(a—|—n) (F11)
9. Qualquer fungdo & = for f i pode ser codifi- Any function k = for f i can be encoded in the
cada em sintaxe C escrevendo syntax of C by writing:
int k(int n)
int r=i;
int 3;
for (j=1;j<n+1;j++) {r=£f(r);}
return r;
i
Escreva em sintaxe C as funcgles (ax) = Encode function (ax) = for (a+) 0 in C and
for (a+) 0 e outros catamorfismos de naturais other catamorphisms that have been discussed
de que se tenha falado nas aulas da UC. in the previous classes.
10. Questao pratica — Este problema nao ira ser Open assignment — This assignment will not

abordado em sala de aula. Os alunos devem
tentar resolvé-lo em casa e, querendo, publica-
rem a sua solucdo no canal #geral do Slack,
com vista a sua discussao com colegas.
Dao-se a seguir os requisitos do problema.

be addressed in class. Students should try to
solve it at home and, whishing so, publish their
solutions in the #geral Slack channel, so as to
trigger discussion among other colleagues.
The requirements of the problem are given be-
low.

Problem requirements: The solution given for a previous problem,

store ¢ = take 10 - nub - (¢:)

calls the standard function

nub:: (Eq a) = [a] — [a]

(F12)

available from the Data.List library in Haskell.
After inspecting the standard implementation of this function, define | so that

nub = [nil , cons] - f.
is an alternative to the standard definition, where nil _ = [] and cons (h,t) = h: t.
Check that store c works properly once the standard nub is replaced by yours.
Important: Structure your solution across the f - g, {f,9), f X ¢, |f , g] and f + g com-
binators available from library Cp.hs, Use diagrams to plan your solution, in which you
should avoid re-inventing functions over lists already available in the Haskell standard

libraries.
O


https://hackage.haskell.org/package/base-4.18.0.0/docs/Data-List.html
https://haslab.github.io/CP/Material/
https://hackage.haskell.org/
https://hackage.haskell.org/

11. Questao pratica — Este problema nao ird ser Open assignment — This assignment will not

abordado em sala de aula. Os alunos devem be addressed in class. Students should try to

tentar resolvé-lo em casa e, querendo, publica- solve it at home and, whishing so, publish their

rem a sua solucdo no canal #geral do Slack, solutions in the #geral Slack channel, so as to

com vista a sua discussio com colegas. trigger discussion among other colleagues.

Dao-se a seguir os requisitos do problema. The requirements of the problem are given be-
low.

Problem requirements: The following function

func::Eqa=b—[(a,b)] = (a = b)
func b = (maybe b id-) - flip lookup

“functionalizes” a finite list of (key, value) pairs by converting it to a function from keys
to values. The first parameter provides a default value for keys that cannot be found in
the list.

As example, let us have a list of people (Where the key is some numeric id),

a = [(140999000, "Manuel™), (200100300, "Mary"), (000111222, "Teresa")]
their nationalities (if known),

b = [(140999000, "PT"), (200100300, "UK")]
and places of residence (if known):

¢ = [(140999000, "Braga"), (200100300, "Porto"), (151999000, "Lisbon")]

Using only func, {f,g), m1, w2, map and nub, write a Haskell expression representing
the following data aggregation:

1d Name Country  Residence
140999000 Manuel PT Braga
200100300 Mary UK Porto
000111222  Teresa ? -
151999000 (Unknown) ? Lisbon



