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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINIGOES. /

D DX NeaX '-Tgi\oe, e Lk Moo_. et \/
9 Y\O\—k \m t1:=90
SY\&‘("”‘(\‘;\- \e“ (x:: x9) 2 5 (\en %x9)
Da¥a LisT e LA\ '\’Spe.—'—\’g{’f— (4 s Liste - 1SVl —:Aé)'is'\'ob
il LisV e [] + X5: XS o
e s
Cov\bz aL-—.A;s‘\‘ec—-vL;s"TeL x5 T ys @ (xotTY )

mop : (OL’*[S)"’L\'S'V“'“'L‘S-\-F’

moP -‘:—E]=E3
ma & xs:g-x'-'- ma\og-xs

som £3°*0
A LK xs)= X + (sven %)

v

21 G

Complete até 8 das equagoes seguintes com algo interessante:*

d-(n+m)=d'n+é~m\/ ; i
map f (xs ++ ¥S) = wmop ¥ xs 4% mop T Y° 2
product (xs ++ ys) = PméuéV XS - Pméuc‘Y ys
reverse (xs ++ ys) = veversg, yo th veverse s
length (xs ++ ys) = \exﬁ'\'\\ X5 * \ehs'“\ ¥ v
length (map f xs) = length x5 =

Whoae
sum (map (+ k) ns) = swmns ¥ K- length ns

'DEFINIQAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equagdes de G para demonstrar. As duas equagoes escolhidas precisam

comecar com palavras diferentes. e
DEMONSTRAGAO DE lenath (xS 4+ y9) = \mg’\’\n X5 * \oni\’\« ys

Sejorn X3, Y8 1ListaL v

\em (X:2%xS5) * \enys
v

/\'Dov 'msvt;-ao em X5.
BASE - len(L1H ys)zlent 3+ \enys V'
CO-\tu\o.wsos: X
\e‘t\(C:\ '\’\‘yS) a
=lenys TOMATD
‘t\f\[] ¥ \Q“ys -
=0 + \thsf.(\ex\ A

= \en ys L(+).com, w.dlv
PAsso WDUTIVO

Supov\\wq_ \en (XS4 ¥9)= \en xS & |en ‘/ m.m
Ccu\w\u.‘n\os \/

len (G xSHrys) v
2len (X n (x5 #ysy) [lw.2]
25 (len ®94099))  Cllem.21 ¥/

*S (len x5 #lenys) TRALT V

=5 (lenxs)+ \cnjs L Uen). 2}V
*8 (low x5 +\m)s\)\/f—("“ﬂ}

DEMONSTRAGAO DE mop ¥ (XS #ys) = me.?& X9 -\-\-mo.p‘%ys v

6;3&“ XSy Y5 1 LisYal @ 3-01.—'?, v MovpP Y (x:xs) #wep ""/5

Qr \Y‘AUCED em XS, v m;’x - MoP ¥X§
BASE —vnep (T14ys) s mop $ LI+ mop Fys

mqp-?-([]""\’ﬂs) V “ \/

= moyp ¢ v L]
wop $ L34 mop £ys
=¢14% mop ¥ ys Llmop). ))
= map g ys AN
PAS50 WDUTWO
Supon\-\@ map + (xs #y5) = mop x5 wmaptys
Co.\w\oms :

wap + (x#XS 1 ys)
S wiap & (xt(Xs—H‘)S)V[('H-) 2
SR m.o‘,\o—p (xs*ysy 7]

(N

Ympgys

4 = %5 mayp $ (x5 4 ys) (@
CA\m\o.moS

23
(%)
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Para qualquer «a : Type, definimos o tipo

data Tree a b
Tip- ¢ b =.Tree a b
Fork : a + Tree a b » Tree a b + Tree a b

(9) I1. Escreva como regra de inferéncia o principio da inducio para o tipo Tree ay
RESPOSTA.

(Q ) = © (509 Q W) \ND’;M Lp
(e) ‘Q(@ = Q(sn .

(10) I2. Defina a fungéo height que calcula a altura de uma arvore e a funcio tips que conta
quantas folhas tem numa arvore.

RESPOSTA.
\\Lis\\)r: “Tree — NioX ’\(\os e~}
¥uﬁj\t Tree abz b-1 -“FB Trod S
\\cis\{‘v Tree =020 Fips Tt 0k 2T )<
\\z\‘s\r\"' Twe 0 b= =3 _\_(9§ T &9 =0

S6 isso mesmo.
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Defina 6 dos: Na ist, ma er, len reverse, sum, produc
DLFII\IQOLS : L i p ﬂ;“ l_;%t_h ++ ey
O’c?h/ NEL" Le,n s LNt > Nd,{'
0°:Nat i
5 N«’L{—%NQ}, Len [J" O
Len [X;€Xs]: SCLen xs])

; 3.0y
mapd(ofj'.‘)ﬁgja“"w) (H) Lol o>l i
map - [1:= .
ma,pp F [X"”xs] Px:cmap fFxs Ll 38/ " “"mm.mg L

X« o Map [xi!Xs]++ £9:°95] < xM[xs% 504 |

data List o
F’*ers(W*B°°')')L“9L°C [ L1:List o --Nil
Cile BT ®:€): o« XLt aslda
F:[,]Ler 0 [XS:XSJ; nune assim’y {E g
P x==[rue z xil Flfer ¢ xs
|oTherwise, 2 Filfer 9 %5
(+4)
e G
Comp!lete jté 8 das equagbes seguintes com algo interessante:*
Mmvi_3
d (n + m) Jﬂ +dm ‘/ X4 )(’)(5\

. ma?f (xs ++ ys) = Fx - Map f ( xs'wys) ><
product (xs ++ ys) = X ¥ product Cx&'# ys) .
reverse (xs ++ ys) =

- length (xs ++ ys) =’e,(\£+h xs+length 35 |/
length (map f xs) = langth XS [”
sum (map (+ k) ns) =

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Cve:ut) (V) Lt nt)

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.

DEMONSTRAGAO DE lan,vgﬂh (s H98) Zlgnﬁh )(SL/Q/ILQZZMS'
l—- ’Qﬂg‘{'h O(5++ 35) 2 l.f}hq xe*leﬂg’kh UES

"Por "‘CIU;'LBO em X5,
Caso L[4 ~=#voslenghin (CIHY5) = fonghn [ ]+ ,e/lgh" 95

Calcv,aMos : /
leng-l’h (c1+95) "
:,G/\ghﬁ 35 E'H’vﬂ L Sk el 5K ¢

:@leﬁaﬂ\ ys+ 0 [ot-1]
<lengtn ys + length L1 L Langh. 11
z lugh,[] ¢ Iangfh vs Lew)-com] \/
nomes Yums

-~ (oot (VL L) [Reyd POciL)

£ 95) = longtn L + lergth ys
-~ Alvg! lengtn H95) = longth [65L) SR + length 5
Caleulamos

’e,/\gﬂh Ck:ir]+# $5)

DEMONSTRAGAO DE :
< GO leytn (x iiL+¥)Y [#.2]
= Clegsotn xL # Ll
¥ oth (L# 9 [ eaghn 2]
s S (lé/\gh‘ L +lengtn 95)/ CH«';‘J
‘-’cngfh [x:sL] + ./e,@"m 95
z.5¢ Iug}h@;g)  lenatn vo ‘/[le.ngfh 2]
3 [eng@‘}h 9o + 5(’@/'9%10 L)V [C'*)«Cé‘m]?

.,‘.
(K}
\J i L | ’ e

OC- K+ 40 ) )
o TR
)£ /) 1

SR SRR
Cas0 PEEHRT
-~ HoIac ‘C’,ng*h

) Uengﬁ\ ¥s #+ [?//'j}h L) ¢ [C+).2] 5,:Quc‘n+mr) z
= 9 &Mgﬁ L ¥ /e/ng’ﬁ\ i{)s)v [Co) .com]
T mediato G ots Sl
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(19) I

Para qualquer o : Type, definimos o tipo ?[Ni/) @(’mnv)
G
data Tree a b o¢ e /‘C/C"J)U‘ Co 15K
Tip * b+ Tree & b lzga,’s/ Vou (oas 'hUIl"
Fork : a + Tree a b+ Tree a b + Tree a b

Coiay |, 9975

9) I1. Escreva como regra de inferéncia o principio da inducio para o tipo Tree a.
= 14

RESPOSTA.

Q_ﬁ"r
e \ & CFork 2]
mwmm A b)@IUt I -
(ke a b)) 0 ¢
v/

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a funcdo tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

S I P A Fod 0\214'&&—7)\0\,‘
I 112 0
Sum (R:rxg)= £ RSEHK

mof . (L b) ¥ Lank o -7 L«n_t%
hof 4p1=01 ‘
Map 4x:c 5)= 4 X EMOIRSY

Vo T YN
0: pat

ThaY . Trs ATIPA
Vi) LinK ‘
(ona r=viaa-v Lihak L

Lan: i dodnal 4 v Lid v i

Ligeisl 7

TISC S AR L KS 3t 1

D" Linke» binke v Liaka
ET++75=Y)3 \/

(KXG)+HI5= %1% (XSH479)

21y G
Complete até 8 das equacdes seguintes com algo interessante:*
di- (n + m) :(&h\“f‘kk’”\\\/
map f (xs ++ ys) = H(naP K] N /3\V<
product (xs ++ ys) = (InaduncXf9) +(preduck 793 X
reverse (xs ++ ys) =R KV ++(Rav74) X
length (xs ++ ys) = (b k) H{ln7s) v
length (map f xs) = *(lan(mad xsﬂ)(
sum (map (+ k) ns) =4k (suminod nn\\)(

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equacgoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE ¢ + (R+m) = dN + dm

Indue &2 7 Coas C2i5¢
%(M&_ wm‘aw
Gl IACANNERCTACEN

Q-’U\ﬁ—:w\\ y

:((C-'\)*‘O*[("”\\ +C
T

5

= QN+ 0m (L) tam
2. f RN )
=t

Poona IrndnbAva:
Sl—lﬂ\M\' '\/ N p‘)\i/)«
S Fod

Calarduy WTAEW = C. Spim) =
{\APLf H.3. o~ C foe ab Rk GIREM) = w6 M

- s 20

Ch 4+ C (5

7. (R Yy W
=% [thHh1]

DEMONSTRACAO DE Mn 9 kb (%S ++346) = (Aan gs HIIWS)
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Para qualquer a : Type, definimos o tipo

data Tree a b
Tip ¢ b = Tree a b
Fork : a + Tree a b + Tree a b » Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree av. f
RESPOSTA.

— \Fen g1+ (2.TI7) triaa ol b
= Y +1if) Tk

-lf Wﬁ,h{_f@)\}\ &T ' ? ‘,r

(o o)1y & i)

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a fungéo ¢ips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 180 mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

Dofer Net when | | R 4 Lol ogim

10 © Ver b b 60

o CTEST 2 b

TT—————— v (21 xA) T % Y o A

v L c (2] S m

Lty C] = 0
Vipws 4
ihaad, 12 ‘”ﬂi : Mc& 114) = S (B %5)
% c.»-»L)-wa}»m T Sy

”“"P Pl = i
L""’J e e
A7y PR e
Ll-rf‘ aA» = Yyn P
Cn 2 gyt T = % tioen # Ga)

~———

—_—

@1 G
Complete até 8 das equagoes seguintes com algo interessante:*
d - e = da - AT v
map £ (Xs ++ ys) = mep 4 X2 ’**‘“‘”P‘{W"/
° N
product (xs ++ ys) = P"M ik #

\"d
reverse (xs ++ ys) = Mol YN -4 MRl xA

length (xs ++ ys) = W XA+ W N %
length (map £ xs) = femglh xn v
sum (map (+ k) ns) = X

*DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes. (Y wp,9n)

DEMONSTRAGAO DE [Quwafl (%o 4 ws) = ool Ap 4 Wﬁ\gb]
i) X

Supm W, un : Ll Y
Por dine@s U %p .
Lose Yo
(Aio«ommﬂxi
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O S P NV P |
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e | (J + o 4 )P ‘—M‘\)Jj
v
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(19) 1

Para qualquer « : Type, definimos o tipo

data Tree a b
Tip. < ‘b=~ Tree a b
Fork : a + Tree a b #+ Tree a b + Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugéo para o tipo Tree a. |
RESPOSTA.

| (\g /

(10) I2. Defina a funcdo height que calcula a altura de uma arvore e a funcao lips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.




1) A

(21)

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

Nort 12 Type | Ligrs: [legmnor = —ype

(Yoo 2 O] v ey

b
= ) r ¥ W
Q QT X [£1 = L

TrodueT Nt => naT ~» nodt

S5um T PO = ot =S e \ ;
(f x, 9,2 Jwod) | (K3 2 ved

R4 =K ‘1 X4 =2

et Bl X

e A =X

L{Ew%‘\“h' TLUST = nod Pl \-.:;r\'m\‘r iy [‘E,‘, B »\.' ;"j e
(V5 L dnal ) (¥ 1 vo) | a5 s i

LL):’ n [hw—\*[}\’l :[g:‘

X X

G

Complete até 8 das equacdes seguintes com algo interessante:*

d - (n+m =@ .
map £ (xs ++ ys) ={mop s x9N Timap scus)y .
product (xs ++ ys) =(producT(xd)+ ( produeT (ys)) A
reverse (xs ++ ys) = (reverse (X)) (reverse \35‘))7\
length (xs ++ ys) = (lengtn X3)) +(lengrn (y3)) V
length (map f xs) =Flengthllmae §) x5 X

sum (map (+ k) ns) =.>Um<m<xpmm)f+(mupg\<,)))<

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equacdes de G para demonstrar. As duas equagées escolhidas precisam
comecar com palavras diferentes.

DEMONSTRACAO DEd. (n+® = d-n + d-m

[ W Ao, O l\\‘ﬂ‘) &£ ’ayfm ¢ =8¢’
Lot v

—cssa lig o fiz senvdp

Bonu (\ :,\, (‘."v-l- i\)) ':'\,\ . ‘.,; + (o m\) [h\ P'l essa‘ SSO UWQS

0-0 =@ 9«0 [[43.4s (,)‘1] Proposicses  Soltas.
Qb =(a- b) E(*)-ﬂ (isso vido "cowgila")
/r\l (o (bt 5¢) = 0o+ o - 5¢') [wip)
o S(b+ c_l) = 6%~ o ’15kf\ [(+)2]

a(b+cDva S orb *@ethvoo [().2)

o(otc)+a = o (b+') ~o E(')'O‘SS.\;
w\\s!;c\.,b(fi@

— jpferc dgo trivay o

a:b=0ob o 0=0

NBo € noticia bod. T§ sabiewec essas por refl.
DEMONSTRAGAO DE joperi{X&++Y4S) = lencyrin (xS lenyrn i)

B Pror gt (XS ~ + ¥S) = leng'P (X5) ~ lengmn(ys
(¥ XS, YS : LiaX) & arpor 95= SYS!

Bone

lengm(xS + 1 0) = lengrn (x5)+ /eng*h(O) [hip]
lenoTh (X3) = lengrh (xs> T4

B g
g (x3 ++ 5(49Y)) = lengrh (xS) + lengh (5048')) [hip ]
lepgrh (6 (x5+95')) =\levgT™h (%) + [engh (595D [(+).2]
lengrh (S (X5+95D) =1engo (5(x6+381) [(+) - asd)

| o o358

ynesmy (oS

X
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Para qualquer o : Type, definimos o tipo

data Tree a b

Tip ¢+ b =+ Tree a'b

Fork : a - Tree a b = Tree a b = Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugio para o tipo Tree a.
RESPOSTA.

Poowa quodlguan ditype o T:Type
[=feValt]

Tree o O [hipl

T<ee Ou 0. ’Q

a1 . }(
TPee o 9B

TVeE o 2v' [@).7]

(10) I2. Defina a funcio height que calcula a altura de uma arvore e a fungéo tips que conta
quantas folhas tem numa arvore.

RESPOSTA.

(¥ ot b YTaype,
lengh~ (for Cid==4 - hergvt = Q
'l.embh—r (or¥io)==im Weixh™ L m

X

S6 isso mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (+-+). sum, product.
DEFINICOES.

doto Nob @ SR () e = Lol

O: Nab \/ EI®La=:la
(XY )R (YY) =0

Lbar \abdls / O orag - (asB)>La=LoB
\\\\mi p LL/ﬂt o ‘
o N o Gl o

Q.:m/.)h- o
M b \_D'\*bNoj/_
Vit ] =0

Lam i ¥ s)=s

21y G

Complete até 8 das equacdes seguintes com algo interessante:’

d i (e e = et s b o

map £ (xs ++ ys) =maglx» £ omaq b 15 Vv’
product (xs ++ ys) = Snoduch x» quodnel Vo
reverse (xs ++ ys) = Rov(Roy(xa#t12)) X
length (xs ++ ys)‘ = lom wa themnYs
length (map f xs) =

sum (map (+ k) ns) =

4DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equages de G para demonstrar. As duas equacdes escolhidas precisam
comegcar com palavras diferentes.
DEMONSTRAGAO DE 4 (mhm\ = ot deom

(,)0/50.0?\ A\m :NC\t

Q )7ML ‘\SSO t' O Gue v Quer M‘N\—W\l‘h-ar-
)’COAO 6.(m+0\“ dom .o K_Q%D/a, Mco@wv do mj

Lo digs, sl e di O UE\-U ><
'\_c%o B = §.on AR - 2
\omidide . Usiody et bwa pa Cregss em A=A,
Pasas imdaduno - A (Que Nigudw, duideu,
Soka k- Nak Tl que k=5m' . O e importou.)
Lo&o il ¥ Ser V= i b desm T

\opo B J(S(mrom))s dm k4Gt LA

D

DEMONSTRACAO DE lops (y a 4+Y2) =lim Ko + loiya

’Pon W(SM&O \

QMCOQ[;WQ{W (o P E1) = L 30 41 LT Tgelo smoolba do el
Loéo Q&mK/): lorn %4 + O
\.olo|(}m xo= Wmn Xal b ><

Lomedidko .
’,POJ)-/)O Wéb«t&vo‘ - ‘
Seha ko Lactd e Ko = (2
\'939 Jorm (N ¥ | »

)
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++); s, product.

DEFINICOES.

4ala o ‘/ j’ A - Lk = / /
0O " Nak PARLTY oA <4 | e
‘ V A J l ("Onk/ X sl Sl =y Lot ;. L5
\ 4 ' Nax -~ NaX “ Libith )Szé '
a ag. (a-00)—vLs3 —+(b]

ol pd00 ) ) olal: G oy
{ 1”! Sy T\ [J 3L { l- i ( 5

Ciller, — 13211 / mod £ (x:%7) " X
F\de s { (/(YS)

1€ x = X £ 49)

Lobhsmmt 2 Qi 255 -
: | v oy L"}“L D Las
ik AR [: 1 - /l/“ﬂ[‘t' i).g et ﬁ. e
lengt™ - s / Qevorrc L3 =S g o
LR % :) O(l ¢ K‘?) fevedr® (x.%9) = v 1
lem ot (%% 92( \/

/

2 G
Complete até 8 das equagoes seguintes com algo interessante:"
d . (@+m = (4w +(4-m)
map f (XS ++ ys) = ’W\O\_'Q € )(&/ ++ WQ € \/j

prOdllCt (XS +4 ys) QGOA“(’* 9 - \/)vo‘go\(‘(- 7$
reverse (xs ++ ys) = jewsdC pj tr Newae 5 X

length (xs ++ ys) = leng¥y, X9+ lewuatn | 7%
length (map. f x8) = leadh 75 W
sum (map (+ k) I'lS) ='50™ wi) + K )<

Il

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes. .
DEMONSTRAGAO DE _[ewa¥W (x4 £+ ¥9) = leng¥\ &) £ lew?th 7

Gegam XS, ¥y Tt A at

Q:H fudasac €M™ X5 .

‘ (rgo L2 v
m\\CEJMML)C“/\ (LN 19) 27 lead X Loeo 1)
fenc £y ¥ by 2O 4 lew y7 [le=n T3
‘ G D RO RN R U
=l emiyh Lty 13
(5o (Kxer) . qram x5 :"\ que lew (x5 H479) 2 Jeq x5 + (€2 YD,
calealames -

B o o i 75) > [ew (‘KI'. x5 {-—(f/S) [(-l-ﬁ. 21
s 5Cle~ (st +t 7)Y Clew 23
2értles x5 +lew y9) \l//z HIJ
S Hilex 7’7“f‘l€~c4;\) T (£) - e
Zlesyy & 3((f~/7) f) 2 &)

e T lem y4 ¢ fem (xox Y Dlea X €]

2 Jea (s ka') & e «7r‘? ‘/Z,l*ﬂ‘ P

DEMONSTRAGAO DE @evtne (X9 £479) = veupgxs ++ wieo y9

9 Jorn X8, Y 1 LA Nat -
Yor (wdaGat tw x5 V
CQ\‘\D [\3 LV

rz}{(,lu\ m :
Yev (LY Hr'V‘J) = e ¥9 s TR
X
yel ISt RV y5 7 @-‘i" Ny Z_'(CV 4}
7 Nl @ L e€y—cem
= NPV ¥H L_(f) 45

cor0 (a:x) iV
Ao x9 kal ave v (X A% ¥g) Tew k4 43 NEV S

Calawlams?

(¢ Vieg') A 7”7 = ey (" L(% ti ﬁ)\/ Z66-a7
yev (= = oo Gtk a8 e £33 Zeen.a]
T (Vev xy' ey 75) & Ix }‘/[-Hl",l
Z(tey ¥6'+¥EXD) 4 VUYG [ nriec) ><
avey (k1 k9) +4¥ 7 Fyev €]




LEMMATA

(Y Xg,¥5 26 . Lavr &) (x4 %) ++26 = rsrt( VS wzw)}

lfi”"‘\m A

gchm Aﬁ,*ﬁlzgtl_‘\ﬁ.t Nat.
Voo (dS&e em X9.
Cede LI

(@((q awa 7 . : :
(;34+72)4429= w1487 J(e). 1) Y,

Z -
341 Ctava2e) = radr2s JoO
€29 Cx: (C;‘) .
bogm v (A aue (edAtm) t4262 w44 (77 4427

ol qulemq o - : ! : :

3 (@ st y? ) 4426 = (xn ya) 4TS L2
Lol e ys YEns) AQ N2 D

=x (m ++ (77 ++2 17) 14T
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A

Defina 6 dos: Nat, List, map. filter, f(»/ujfh, reverse, (++), sum, product.
DEFINICOES. :

émlm \\u\‘,-t\w \/ MR 2 N B
O Nk :
3/(; Nl ~ \\&\ ‘\s,\ R O T

Lwo, W) HEae, =W {rrer W)
’&cﬂ = \;\‘\ ‘\'éﬁa *!:T%Ql \./

N A \ Nk L0 B KX

. Swe W) =
Soas )(f< A PN e Y %) :

N Dy w\ =™ +’\\w V\\\

C
) _
QJ‘\@\O’\ :' )\‘* - N {tero;"
A R "-(\{V"“'
Le )

-
-

SN

9\&“' \ EW\\ wbk/{ : ){&hﬁs\\mﬁ

“Complete agd=8das equagoes seguintes com algo interessante:*

d~(n+m)=,?\)\m+§¢~ /

map £, (xs i +# ys) =(w§ Qxb\ 3+ Lwog D{\‘%

product (x5 ++ ys) = (padud ) (Q\\a,wig;\\/
reverse (xs ++ y8) = {qovewe ne\ODlo v mne )
length (xs ++ ys) = Ul(ma)\‘\ x»\*’f uth‘,\\ ég'x\ v
length (map f xs) = QM&\\A s ‘_ ()
sum (map (+ 1) 38) = (e w4 (b - 1) ¥/

f’ - ,71

DEFINIGAO. Chamamos algo de interessante ssc Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equ(L(,oos escolhidas precisam
comecar com palavras diferentes.

DEMONSTRAGAO DE L\ s \ [\ “:M ‘ WO 2 Q:M\! PLT G ‘,F)RA‘,

i

6%\)%’3 Xy %‘b Y \\\\\ pc’*‘f?& j '\’\XV\\:\\J@-

:)e« ,\QS\“CU& Qe A0 ><
Dewse 90
CC\L N\«.'g-v' %
QNOX\\A\&y N\\
£ Q\ 'a\ \ >
; C(‘»\ o.m.,.-,
X»&\ xS Q’\Aué \)\
= Q'\%\o\z& XN <
- Q\é&\»&j\ e

\\%» ¢ A“é\\-@ N = Q‘m\&(}l” Q\Av},\\)\
T N

DEMONSTRAGAO DE &‘\'}\.“.N\Y_k\‘!\ ) Eoa )

\S\xﬁaw X}M‘N\: Ng\
PR "WA NS L
Mo

CNGN e

é(m 10
= §3v%
~ 9

Cc»\aw QAP
w3 § Q
z ¥ 4D

= EON

LOOQ— "|.
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(10)

I

Para qualquer a : Type, definimos o tipo

data Tree a b
Tip b+ Tree a b
Fork a + Tree a b+ Tree a b + Tree a b

I1. Escreva como regra de inferéncia o principio da inducao para o tipo Tree .
RESPOSTA.
N

4

‘—‘f:-v)’ '1’:01 ‘,c"'

| ‘:& &) Fonle o Yher 0\’-‘,\” N ;_L_lim

Eead / ™~ \
“Fane e Vi o

) 14 2 ok

12. Defina a fungio height que calcula a altura de uma arvore e a fungdo tips que conta
uantas folhas tem numa arvore.
RESPOSTA.

Q\\;ﬂ\\\: T cl/% ‘*“\\\c\\

)N‘*» e o o

S6 1880 mesmo.




2 A

Defina 6 dos: Nat, Llst map, /l// er, length, reverse, (++), sum. product.

) U fvm — Nk D G Listoe Mok
»wﬂ&w% W 1A4-0
N (3 Ry 2 » (xrx»\:Sm X
W) e = Lick o = N V) Carcat (1) :: LindocLinkly - Linkt
m\U SO i e
il L o =t

(Jl'\eq, (x: Xb) X * ?leXa WM
M’D Nd TAXPQ % ‘X’ Y X’3) @LM 4 {-W’Hﬁdl“g

O: Nt VI) ‘me&;—fo:—-rf‘ = X

8(}Nd. | e ©: Lisket = Listec

| )( o [ = D

My (x: *h) WXD\H Lx]

ey G
Complete até 8 das equacdes seguintes com algoy interessante:’
dv i (o m) = Ah&d‘\"‘\ )\/

map f (xs ++ ys) = XN 'H ( '2”&)
product (xs ++ ys) —WX& @MO\W'Q

reverse (xs ++ ys) = (rwewr ‘(@ J

length (xs #+.ys) = (wy(\y +(st083(\ U@ b

length (map f xs) =
sun (map (+ k) ns) = Du)m nb Ko (gt ) V

{DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes

DEMONSTRACAO DE d- (h*HYﬂ =

h+o||m

émg;&)@mpmeﬂa Vorven dgienitnen P(ou!b) P-otfg
Por indugio * A
. WM - pex QMg()?
- Goludoro,:
O (o.-\Q,) O -0 +04,
= O (-NX
e - T
i Poel)= PatPL - [ d s ili(o-a) /T
2 1 Selwd) = Sea +5pL [ =(pg P Y ab) [Oom)H)
C.oh)&omibf = Pocon ‘rPQHQ:[@)w)VoHa)
| =%¥MSP O +Sp- =) C(ﬂcem)]
DevonsTracAo pe _ fhratlh (X x+ 3 ) S
Colulowees: |
Q,ﬁ'bg}\ ' D)) '\' M\%}"
\




am I

Para qualquer o @ Type, definimos o tipo

data Tree a b
Tip { b= Tree a b
Fork : a = Tree a b = Tree a b -+ Tree a b

(9) T1. Escreva como regra de inferéncia o principio da indugiao para o tipo Tree cv.
RESPOSTA.

Tank £ Tig? SATW oth

Tran o< (e

i

(10) I2. Defina a funcao height que calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.

RESPOSTA.
Q(m%.\& 1 Traroe—>NeX -
//» Qaagek e 1,0 = 4

W Tm0.0 =0

W g o S
a9 A 1\ ok B=g.ahn
Yoo tm&?{ BBk Qe /Wﬁ@'

-

Pas

S6 i8s0 mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINICOES.
2 ‘ | ot T
(H> , L—d = Lil")l"* i .1 g: p‘u—ryf(
[Qteys = y4 S T 2 NaT
(x:‘.)())) Hyo:,)é‘-‘r'( X/J-H‘-Y’J) Listys taeeo Lootg
Vil L _
g H(2B) = Ly > Sorlng e,

B Tl
a%s ‘r\ ’
Mﬂaf-v()(.)(/)) = {xf; /vqur()\(o ffen - o\" &WD-:? Ld\gLo‘

' 7 i ffwr ::{L 1=C7
e A X X/J
gﬂ'\ La= Nal f [ xﬂ/\,m’ll{< th!(’
n\aT%L-] o o4 ‘f ! L(/aa (fan ?XO

Jomgsth( 22 13) = S( St Xe2) -

>

A

1) G

Complete até 8 das equacoes seguintes com algo interessante:*

d-r(n+m)= ()/YH"@JNY\) i
map (xSt ys) . = AhRee (KD ey f?‘m
product (xs ++ ys) fn@cﬂuaxlb + p«e@c{AT //J)(

reverse (xs ++ ys) = mfveorsy YA HHrlemnes xq v

length (xs ++ ys) = )@tmaﬂn Xo + ﬁuvw‘ﬂﬁ 744
length (map f xs) = fim ‘Hn X
sum (map (+ k) mns) = -/JU‘M ma + anNETl/I mas \/

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equa(;(")es de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes

DEMONSTRACAO DE Nna:f) f ( X0 ++\//J§ _m\ap)(A ++4 o P Yn

S&du 7/): Lo,
Vs «mo@u«,ow v
h Sy
, (5:,,0’\ lf °\4P
eal Caal'on e /
ran g CE T %o Y= “poviep Jlya) Y LG8 7/»]
il ?fi*?j yaf By s wer 0]
= {W\xfrl:]-(' rvwxff‘/’-’ LMf L{]

‘.Md;v'('o‘
?Wo IN\OQ.M,T\:»Q 3
Sa e ¥
Svd?omlnm /w»af f( Ko ++ \/4) = Nwo\? Ko +4 i 7” ( ')/

Segon K&

|

! alonlomes |

: & N«Lf (“(;;(,_,) \—-\.Y’Jj/
i b

~—cr s, i(/‘;-H— 2 LGz K ra yo)
7 ( {«,,H ,_)))>l/ L nagez e +2y2)] |

(: np
: (5 r~ca f hi
KI (N‘”“'f 2 |’L,o§ :-l— W:fggi;\n‘{@*) 2 @ ~~ap {lln mp’]Y-’ﬂ

LR\ 0

L— : 6——“7——-_“_.““'__“‘_ AL/ C\ ) 2' 1 Py
Ded U\fﬁ% AGAD DE SR P TC i) ++ AT 1&""’*?‘ s { fT“"

:5:.(]& \/o. .

Pow ;Molura?tﬂ :

Beax ! 5
C‘-IO«-,MM : —

= ﬂlm(yx)) +0 Co-drier famya)

= 0 + (ym (\//J) [ ()-comm 0 limyal
) =ml] + ﬁm(yo (dee AT
KMQQ/C:MTO-

Fenso tedliatiir 1 ' /
51.()0\ s La N L/
Supommbon .bm(lﬂm++yw) = femlln + lam ya il )

quf& ' ’ e
o Mb:;ﬁ(rc Ty Loon (152 (k2 4+ 0)) [Gde x me yal

5(&0”](((/) ++ 4A ; (/ LLM.Q_ (¥ yo\l
/@smmmﬂmw C i)
Lu'\%. (A: jbm &//? + g(ﬁﬁ”) Ko) L(«\—) PR W TR P \!o]

2 Sl () + Lam ya O e S s ) iy

= Jom( € ‘\/3)“"(}/\"\///) M Ldde el

' t~edisfo.




(19) 1

Para qualquer «a : Type, definimos o tipo

data Tree a b
Tip - ¢ b 3Tree a.b
Fork : a + Tree a b #» Tree a b =+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree cv.
RESPOSTA.

(we,(fv"\°
C((n‘e) f(For{CD ‘Md+@/4?
(V)c: frtew ak) E? (_k-)]

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

]

S6 isso mesmo.
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Defina 6 dos: Nat, List, map, filter, length Aeverse, (++), sums¢ product.
DEFINICOES.

Pole. Nl wieng €+ faf->5ra7 —>Cea]
& N | : (+*) [ 1yo =Yo | /
S0: No¥ —> :j(j:r C+¥)(x 1 xm)yl = wilxo ¥ ﬂb)
'7(

P Rl o Bl
Q‘-n%ﬁ‘ ﬁ =

@ew%’(“ (x:vo) = 5 lengtn %0

o

Lo RO ¢>\E7
=9
Epre {235
Suwn QX‘.)(Q\': X + X2

1) G

Complete %Lé 8 das equagdes seguintes com algo interessante:!

e e X /
Qo Al +. . m) =0 e 4 4o
fiap £ (x8 ++ y&) = wway J %0 =+ EL g P x
5 : 1 %o * 4 @eaiel o
product (xs ++ ys) = @ e das
X Y a2 3{% X0
reverse (xs ++ ys) =/ v)jfe b e

_ A
length (xs ++ ys) Cengin X0 X x ?"‘;‘)*9’) 5
length (map f xs)/= S lengin Lmey
bﬂ.w\,(w\aplé g o Y\D)X

et

sum (map (+ k) ng) =

G-

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
|




s6) P

Escolha até duas das equagoes de G para demonstrar.
comegar com palavras diferentes.
DEMONSTRAGAO DE wwop } (wn +* Yo ) =

As duas equacoes escolhidas precisam

'jrxo’rj_*_WOPJugo

Sy~ XD ;W)’ﬁq C'WOF & (xo -\-’;—
?cxmcmcf’b e Y') S e \

g0, |

Y TCRE NG L Trho Cooners R N EX

[ee)
? :L,O.W\

v

g / ») . A we
wop 4 0490 0l yo Ll G
PP »4—[‘1 LG * )i ) (, 2
o . h :
- j[jqo++ ‘hap(f[-:l _WOPMWV,(‘_M
Q Aafivo -= c® krx0) A QU=
DO |
Sue- ¥
Colaler Ot
VY &@w xco)a—:.—qo)

DEMONSTRAGAO DE_YhceeT (yo + AU PrcelicT pp & & PooclucT >
) ,r% C?ﬂmult’ré%() L o = WTYQ t P\a{,«x&rg
L3

Sepgor X2 4

Cofl e ©
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

Oata Nat whene |engyth Ligs st g
oMt/ \ew £320
St Nat—>hat lan Cx:x9) = [angth XS A
Doz List sl whene (44) 2 List ot = Lista= Lista
Vil List ot \/ AsHHEFTXS [ I44X5=Y5
Cons : X Lista > Lista G ¥ Y5= X :(X’SHrﬁ)) \/
map = (xX- p)Lista Liskp Revense = Lisya = (54 & e
Lk o o o e VRS o fd ol
WY € (x:¥8)=wapx ¢ NApKs Rev (X:4$)=Nev XS H[X}

2y G
Complete até 8 das equagoes seguintes com a\l? interessante:*

d . @+ )= 8 Heidm

map f (xs ++ ys) = wWazp FXS At Wap FYs
product (xs ++ ys) = PReSXS - Prod s v’
reverse (xs ++ ys) = Rev 35 tt fev Y5 v
length (xs ++ ys) = len % + len s v
length (map f xs) = len x5 \,

sum (map (*+ k) ns) =

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo intercssante.




s6) P
Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.

DEMONSTRAGAO DE _{eqn (¥S4+4US)= len X5 4 len s

se3m X5, Yy Lsta. V
Pz tndugao em X5. v
Cas0 CJ: v

Cakevlamos : 3
lev (Ta44ys) * 5,

=l s [wdl
L G Py s V G
O+ lenys [(len).4]
o lew ’}jS%e D ecomd V
p ;(\e“ ¥ e o

2% X:xs' A
Sea ¥5':Listn AR que Ml lan (OLsN4+93) = len exs) +len Y5 'V
CAanns :
bem (O 4498

=lon iy (X$' Y5 Y TH)- 2

len (S e)5)+3

len (48" vlen vs

=34 \ow X )on ys  Cllew. 2])(‘/

=gxlen S2 QYT

: L]
DEMONSTRAGAO DE A. (aw)=ad -Nx dn .
Sezawn dnmeva v o S 1 552 plpar el qued-asm=d-had o
Yor induzs em m. v Sedm YA que & (i sm) = had. s
Calwtamos 155 8
j& To ne escope!

Ul

olhe wo Yeu lew.2..

s

s d (M+gm')

d'(i&@a\){em :d-gcn:umb LY .22
d.nd.o (Cd-tv\w)m C<:>.QJ

=d-nio )31
=d-n  [(H-un]
/4

= Cé-“’“\m)—ké @)1
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINIGOES. :

DaTe Nax Gy 7 o bt o v Nell

BERM e A cabeagray.

ST NsT TN 1 (£, #\*r¥ et x :@s&-w;s\

pace  Lal o Revense- La = Ld
pal s st \/ wevense (2 Co%

RLeyense (2t ko) feve LEx

5 £+ EXT

Cons . ek 2 el 4 i T

e (v booly -y La= Ly \ew 3‘r\rx - (L a = Nax

Glken g Ca = L \2n h‘v\e\ 19 S 4))

Bk o ('K \/ %&WS"\’\ (o ay® S Ufmgﬂﬁ %5
[gse %ot pilven g x5 ‘

\cthea.\ﬂ\“;e: C‘\A‘b\*ﬁ"' 0 x4 l/

21 G
Complete até 8 das equagdes seguintes com al interessante:*

d'(n+m)=‘—¢£\r\~‘\-5\w\ 3
map £ (xsth ys) = A e ¢ %o L4 e € Yo

product (xs ++ yS) = @noeoveT X4 @nuouau)s‘/
reverse (xs ++ ys) = QeV 16 v Revixs v
length (xs" ++ ys) = lewabtazsy lewathyy o/
length (map f xs) = Lewatlh 25 V

sum (map (+ k) ns) =(%owm ws).® %

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante,




36) P

Escolha até duas das equacdes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRACAO DE __{en (X541 W)z len g 4 law ug

)awa x5 Yolll ’ Lop (0225 +345 )
VYoo T-NOV(AD NO ¥S v
Cago L) x5

lelemos = benl x3fs vy (2]
Calvlimo .

< - : P 5 \) QN :)
Lan (T1vrw5) \/ o) S (fonw £:X§ VG W

= lon tys) L Wi 1 y5iud) =75 ((om (x> YHUD) ()
(CYVEGN y Nawy £ By
=0 rlenygy C(lew .4 ] \/
* \QMJSS L ST o (Mo comm olevys)
= lew \55

\¥neorat o
Caso (xx9)) l/
Se)a e ’ \/
ey Kah v Lo (xQy)y R SRRV SRR EIVPCY
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E(.‘r\. 4 w' :LD’VV}(‘)"B

Lew (b 29 ) sloans
SR \ i & -0 b
29 (Lewaht x5V + Lony ; ;
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= gf Len nSW v ton KBV ML T
= R tlen 0 <t UM NEB T
DEMONSTRAGAO DE & (w4+v) = Adw & 4w

Seja wyimn L uat s % -wi s OK)
Qoz Iapy AT f = h. 50w 6k ) LEY-gomn 5K (e SKym)

|
Brot \ 2 (0.0 1) +C0m K ) (YNGR ()m
Y - 1 el et 7%
ERUSh ke o [ RN & DR ow§ b )
0 (N - 1 o , ;
2 (wam). 0 [CY) om0 (wae) a 2 (kY A R) an eve LG fomm
o LG S b RIS i S T o o
D+ O Sk ; CCom WK

B e : b
=0 $wmO ( Own -‘(_.%cuw\om,\'ﬁ: T hw y Kwe o (0 3ma L Wonnbe b o )
= O a0 [0t azwm | 63 NEMY Hneoiato
20 ‘ S
i ™e2into {/ :1
f.1
‘f:e)n. | “t-f-\ K Gz K n 28w
| caleiamos.
{ SKinre) :
[ =00 s 8K i
) - (('\r\‘\-w‘l KY 4 Onvm) EH 2.
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T KwrKwx Ordw) (BLD)
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19y 1
Para qualquer o : Type, definimos o tipc
data Tree a b
Tip. "% b = .Tree &b

Fork : a » Tree a b =+ Tree a b »+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree o.
RESPOSTA.

v

i A ORI od
ECRDY  (Mamhes®) | E e b (Fonk BP L 6
(:\I,x‘,TMe +p)[ & CxY Ly ) e ’

e

(10) I2. Defina a funcio height que caleula a altura de uma arvore e a fungao tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

fav o Ty Fee@ 3a p— N3 '
Tr\Q\g\n ‘1\0/_—;)0 o

Wetalht ‘?—oﬂ-ﬂ\ﬂ ! SC‘N.:S\\T FQ):L\C\%
Cips X Bes gl i ¥

TredS Ty &

tip 5 Fonk > 5 5 (Gaph For-t)

SO 1850 mesmo.
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Defina 6 dos: Nat List, map, filter, length, reverse, (++), su;n, product.

DEFINIGOES. A
]

- . et -
detn Not wfi O‘ém%&}i{,;g} x udbere Nil [Tons o Liat

UM [j 'O J
Svm (als): Q +fSva c5)

m:aP AV -»Q;) > I > [R7 ]EVrlgﬁn Gk Nod \

e et (45 emﬁ’ 110 1
%P § (am) @ (/V\CrP ;cls) !P - lozodz S leadh c!»ts“;
L”er’ O‘-’? | ,-: 0 R i w1 (-‘ &‘ o j\_\
Vg Ly ]C > o p
Vo ) ' ﬁ,« Q.- . ¢
»éh\w P ( a} ) (Pc) ,\ er a{”e%e hiwmiiz/
OQum i [Natl - Not %

G

Complete até 8 das equacoes scgumtes com algo interessante:* =

d

(n +m) =

dn*&m

map f: (xs ++, ys) —Gﬂupﬁ KS +FFWQP

§gs)V

Id

py"\{\) sz

v’

product (xs ++ ys) ='Prv xs
reverse (xs ++ ys) =
length (xs ++ ys)
length (map f xs)

r@g’ﬁs 4 rev xs Vi,

/emx5'+/fm
’en xS V'

98V

sum (map (+ k) ns) =(um ns) +(len ns k) v

ADEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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Escolha até duas das equacoes de G para derronstrar As duas equagoes escolhidas prec1sam
comecar com palavras diferentes,. ! J
DEMONSTRAGAO DE . @ * { »m + M) = Jw R T
s ‘ (050 Svh ==/ (n %)+ dtOmeHL
ind Yn9 laal v Culi, rJ (V’”om‘)/
Lase : ,( LT )T 2 n m]
é 1if d [ﬂ’r@) ‘(h+m\+d|/[();1 (j(\va'v*M.))_Z
54 T i
: 0. m IR o7 (CJV)J+O,(V)\‘)+C/'/H"J-]
dn+ ‘S'f“ ~ a5 O &)
C} dm@[‘) 1 O] ‘l = du+ldm +dy, L2 |
= O T2, 1 (d )Ol Tmede "7 Fyrow 63-a55-
I,Meo’,uJo i 4

L

(a}c Ier\(nwf’T LT)

= degobn Lop 1 & FLJE
:'O [[éﬂ,} L]]
n |
| h—@ Flead £1) f
Im")ca'}o }

DEMONSTRAGAO DE  |eW (MO«D &’ K&) )en XS
‘ SO X xs):
v\a ne XS 1XS)
C(AI m(""‘:" ;\( >
, (m so [1: ¢ fenCop

\ l?/\ (/YNX\Y)

’ (f? ,xs) [tap2 § (6x8) ]
,p ( ) [lﬁn .,L(

;‘11 !“*{}1

‘\S(/Qﬂ\)) Jgﬂ_) X J’(JJ

I/Mcsna 0.




19) I

Para qualquer «a : Type, definimos o tipo

data Tree a b
Tipi ' rb ¥ Tree - a b
Fork : a #» Tree a b + Tree a b + Tree a b

(9) 11. Escreva como regra de inferéncia o principio da indugéo para o tipo Tree aff
RESPOSTA.

Bodis . yo s + ({fpo .1J1]
| \Jlg 6% P&?(‘fl!ﬁé)] &\%‘!’,j&) [f{’“.,g{?[ﬁago(a) ek & T T3
(Vf- Trcc ot%)}:f{{%)] i

Tree ol
Ind g

.

(10) I2. Defina a funcao height que calculd a altura de uma arvore e a fungao fips que conta
quantas folhas tem numa, arvore.
RESPOSTA. :
— e s ot =7 et ANed

L\é' 07“'}

lo(%q?[\)mL/ :

p)iald

eax O om s e
Max A O N

e (Sn) [Son) zpeex 1 oea

(_1

i“(@ tork o G 1 ) O (oo (} 1631«7 t >[ ne 71:))
- TL}T,"-\J e Tat@ =7 N(., 4
i (7i0=) = SOV

'hps (ng a b 2) ({/PS 7L)7"(7L/PJ fl)
ek sl

\

S6 1sso mesmo.
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\ 7~ .
Daelina 6 dos: Q\Int:..klﬁa‘ I;rm;/?. Jilter

DEFINICOES.

CEY s

iy Lig: Sk o

, length, reverse, (<), ) jumlm

\“(i\i (' o "“‘l L. ot P g
nnay \ [ [ \/
o { (£ . x5) (\ X+ Map £ S

KA

t\fM 1,\(\ 2 4
(rC m,\. L&A

Naof

|
p (A ~ 4 ‘ , i :
\/‘(”//‘, ' ,/)ﬂr/ 7
huan , ( = O \/
= \\]t oL REAAN (/ | 7/’,\ B A N AAG I A

oL = Nax,

L - 48 295/
('\ K}\-H_ygzx (x ""’“\J>\

ek 3 v

r]‘\ ) AT S A
K (;«/,d(,;{(ﬂ? XY

V

]Y W

@y G
Complete até 8 das equacoes seguintes com algo intgressante:’

d (n + m) =(Q\.‘.“‘\\ i Gl W\\

v
map f (xs ++ y8) = pop £ X5 4+ imop f y%
product (xs' ++ ya) = reduct x4 Plu/(u\cil yS
reverse (xs ++ ys) MUUWL Y5 Jﬁ— AN, XS
Length, Gos +.7) = Bt & ongth, fins
length (map f xs) \/‘h\?,\«(? h <5

fa

sum (map (+ k) ns) = pwmA  nA

1DprINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




a9 I

Para qualquer a : Type, definimos o tipo

data Tree a b ’) 3
Tip :/b =+ Tree @ b :
. Fork : a » Tree a b = Tree a b

Tree a b

(9) I1. Escreva como regra. de inferénci# o principio da indugao para o tipo Tree a.
RESPOSTA.

(¢ The \\m\

' \(J(\'\[QO\; I QL\ ‘W /\U‘ (\’\l’\\ .4\,«;\8
Jiod b frod 43 — -IND

)c

d

(10) I2. Defina a funcdo height que calcula a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore. "

RESPOSTA.

faghs oo lna ol Yb"‘?/\mﬁ‘/

Lgh (B =
|| P % Tot g = 2t dips & Fed Y,
\ne?gj)”“ O ok

(‘ ’/I\I%\A‘%‘ @ 4 7(
\OQAKM T .cd =it )w\u%\ﬁ T Q(X
/
/

)

ol

S6 1880 mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINIQOES.

Dty Nat: watX ‘ Dola Linf o Linta X :
e | [1: Lisgee . | |
SFN"Z ROk xs): sy o ~ boist o |
x

yﬁ 2 X MQ’P ‘. -7 (ot '__>p —int ¢ —> Lmﬁﬁ
L’“E?b”' ol Jﬁ/ év”igj f Mzzp P (x:x5)= FXii(Map P XS)
L,e-wat"‘ EE 6 ‘\/ 1’ Map F []“ [] ]// i : B , l/

L,unafh, (xxexe)< S (Lenath(x,sﬂ

o ; | Pt Sum Lint M;-» Nal?
pata ++ .72 - Licta —» Linba Com 1120 }
X ++ £1=[ Com (A1x8)7 XHSom XS |
¥+ x5 =(xn XSy +Y) APE Bien
G ¢ X
ey G

Complete até 8 das equagdes seguintes com algo interessante:* °

d.(n+m)=bdvx+dm ,

map £ (xs ++ ys) =<«P—£—)L—€M&P—J‘—Lf£v~—¥9‘})) Map pxs 22 Map ¥ }’9))(
pro,dubt (xs ++ ys) =Y.y (Pmduot (xs‘::YS‘)))(

reverse (xs ++ ys) = xs::(Revewre y5)

length (xs ++ ys) =5Lengtn ¥s)

length (map f xs) = 5({0157‘11 Map ¥ x¢) XK

sum (map (+ k) ns) = WW (n¥K) + som (map (m)ns‘)%

'DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.
DEMONSTRAGAO DE o + (mim) = dn ¢ d m

Sea‘m d

Ca?cu(mnm:
de(ntm

o 1

ALVO

)=Q!‘V! 4“(]7}" E"'.bfnw = (”'J""tRJ O“R]"gﬂ»”@l/ Com mu[Zo tinr.

DEMONSTRAGAO DE ng’f,’w (X4 ++ Y5) = é(lengfn ¥6).
W A4

Se)a x5

Ezcja Ys
Cd?CUZOW%.‘ ><
)

lomgth (x5 ¥
9 = A@) g ([@'ﬁ(ﬁjh }’9) [lmgfh.z ce

Gari B XSJ
Xo = Y5




21) A

(21)

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

DaEA T DREA ST oKL
\BRILNY \/ L3t .
SWHE->INT & RSl e
LESGE K VST & N LMy Bk WNT
= WA=0
Gk T =0 R B
L 9= S0 A(rmw‘\ Ko Saa(RHENE X TS
=
\NCNARY Q)k S0 DUk >us B @MQ\) &5 \L\\{%d( MET = WAL
MAE A \__OK:\JX QQ\QD Tl Q)(.__l-
M e LG = RN MR Bl BRad (KAL) = X
\ 7 OpoD (K0 XE)= X Reon X5
-0
——46Q=
G

Complete até 8 das equagdes seguintes 0\7 algo interessante:?

d e (n £ m)= Dl BaN v
map f (xs ++ ys) = (W@ & %5) (W ie)
product (xs ++ y&8) = K s Qeodutr (W4 4-Y(8) X
reverse (xs ++ ys) =Q8\ T4 4 DR X5 V
length (xs ++ ys) = 186 X5 HGH X5
length (map f xs) = \ga&{R X5 V

sum (map (+ k) ns) = SuM W64\ eets NS/

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE LERGTH (MW & X&) =\mGtie X5

DEMONSTRAGAO DE &M (IR () W5) T S NG ¥ (e ABIGT W NS




(19) I

Parye ~110 ] 4 . L H
Para qualquer « : Type, definimos o tipo

data Tree a b
Tip % b'> Tree a b
Fork : a # Tree a b + Tree a b =+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugio para o tipo Tree a.
RESPOSTA.

TR (] \mﬁV o

(Yeymie () C
, (N i, @_\cﬁ) IA®
S

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a funcao tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (+-). sum, product.
DEFINICOES.

ol Nl \Uﬂvm \1\ wnglh s L Mt i
M 1 | Lawgty L1=0

‘K Lwﬂﬂ X XJ'\A %: ]_\foﬁf;X(
{/

mmxddvmm ‘HLH,JM Lt —Lida
S Tu{y\:T/![Wdrf)Ln\}J) L~

622 o)+ Egp = X500 ‘”””‘
w

3
{
]
!

(T2 11 wmﬁ’% Yo i

m\.«&age(x ) 0 Tap f oA
J 7

Complete até 8 das equagdes seguintes com algo interessante:*

d- m+m = d'm+d-m \/'Y

map-f- (Xs ttrys) = XG ++ m{) 4 9/)
product (xs ++ ys) IM&AE;@XS ’ Uu)uﬁ Yn "/
reverse (xs ++ ys) = Rm[uw b2 ++ Reafasne \/
length (xs ++ ys) = LQM&U[XS *%’L.ELWC&U, P~
length (map f xs) = | :
sum (map (+ k) ns) —J‘w\m'ﬂb k ;Qo/.ﬁﬂ T \/

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante,




(36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagées escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE j\",ﬂ $ [Xn 4+ \m\ /wﬁl ﬁ“ ¥t MFK Q

S%W\Q Q5P ssh ~jv 7““3 CRad =3 ?’?‘;
? ﬂlm va ‘J’ \;so "‘JX @f@pj 5M):‘»~I;
B ==

wh&m‘ﬂw . s fu il
Mgy
Sgrne, 9

% Thapy $o 201 ["&**E% {
N ma{}%g»”m'?@m L &

| Tmedidds '

Larnt dmdulinte: -~

o)
™ A 5 | .
\ %P;;Z(y (xc,:m{gs‘% ]
DEMONSTRACAO DE Lﬂnai (XS ¥ #7)') lq.ngﬁxf, +1 Qﬂ\gﬂ\ 45
g‘ém \P'M& \ 1—9{ Thts ++: ;%}}M ﬂ
s o fﬁhﬁmdeﬂHﬂ
‘ | «L\) % A *lugﬂ xn) [Alcaen |
mﬁm o )\./ : %Mﬂ”‘“’[m f_lx
Yag ‘ - D,JJ\(X \"%tﬂ"‘“?ﬁgﬁ X

E

E [(H‘) ij .
_J_G:gg}‘ P +0 [ ﬂ T
1wm?ﬁﬁ@ﬂlﬁbwﬂ
) Imediado o
? Py JMLIJN ¥

Uuﬁmm
u@%@¥%*w) 1

Loyl (061494




(19) 1
Para qualquer o : Type, definimos o tipo :

data Tree a b
Tip ' t'b = Treesa b
Fork : a = Tree a b » Tree a b + Tree a b

(9) T11. Escreva como regra de inferéncia o principio da indugao para o tipo Tree o
RESPOSTA.

(10) I2. Defina a funcio height que calculp’a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

ce YOSSE  Myw 0 Nat  send-

WARTCEI TS

S6 isso mesmo.




(24)

A

Defina 6 dos: Nat, List, map. filter, length, reverse, (+-+), sum, product.

DEFINIGOES.
Q) 5 ))
R K Cl+ve = vs

List Listd —> Lot s
L\‘ﬁ' £ 3=
List %8 =i xg) 7<

M kil -aliod
mop L3 7§
’m%Q;ﬁm):ﬂHmwfm)

(X 2xs ) HYs =X (XS +\*/'fs)

lowg Fut st s neif”
e Vi e
ZQvg;\wL (Xﬁ.lxﬂ -=S(]ewg)ru\ x})

P{u;fq,. clETa s lw‘j—
prafe Ly = wsSo J
%&ur(x::xs) =X vevxo&vf’fs

G

Complete até 8 das equagdes seguintes com algo interessante:?

d - (n+m =

map f (xs ++ ys) = 9% 1wy’ & (xe s )) X

product (ks #: va)
reverse (xs ++ ys) =

Wnod@d’ (x8) » pno/a}ef trs) Y

length (xs ++ ys) = ]ev%ﬂ‘h (XS] & /evg’/’n(\/s) v

length (map £ x8) = Gllewghn £ xistmop x5))

sum (map (+ k) ns) =

X

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36 P

Escolha até duas das equacdes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRACAO DE Lm\q‘)" (X§ # VS)
ke’mg% (X5 V3] = »eng (Xxs) + /-rzaqg'}h(sfﬁ)

Sg)oz Qs\%‘ha Uxg + \(5) 19

WAULEs o X8

Cand [}
(ol \mr\w)

Lot €L\ et Lo o)
ey = ng'\'h V6 [t 362 s

CODO (Xiresl ¢
Codawlspmen Lemg’rc vxs" +# s

4

L W(X- 2 XS 4vys)

DEMONSTRACAO DE




(24)

A

Defina 6 dos: Nat. List. snap. plier. tengih. recerse, (++), sum, produect.
DEFINICOES.

@ do's MaY w\we\"‘e/ (®) Sonefih Loc— Nk /

i wesih L1=0
LN b%;ng 0Cxo) = 5Uam%ﬂq 5)
© déﬁ"ﬁiﬁ;\»\\em / © s Tvkegralot= kot % o
| L3 suwm £1=0
I g Licto—lashe ek
3 wmap” @Lﬁ&)—?m—‘f\\y{g/ o
remp L3 =L

vop § Lo xe) = A veap 516
®) ) © b7 ot Lm/
Iy =W

(e = xx? )

L

G

Complete até 8 das equagOes seguintes com algo interessante:?

4. An v m) = a o
map: £ (x8 ++ ys) ="voap § 1o -++ma\35(‘o°%\/

product (xs ++ ys) = ?bxec\nihc% * S
= NETSTHRYS oy OB, XS

(Ve

reverse (xs ++ ys)
length (xg ++ ys) :\QMGGGW\XS‘\’QSL@C&W\%&\/
length (map f xs) = Loefn %% VvV

sum (map (+ k) ns) :WW‘;V\%-\*K*&@*‘Q’X\\% v

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36) P

Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.

TBTEG O I MM@M%&
5%&!‘5\ PEIVEY beae, W _

P irdis®® e x5 s

Coye U714 -

collenorega:

rap § (T3 rrgp) = o 3o ATRAR

Colulpunea :

ap § T 4+ map (e === E
= DY rrmap g Lmap- b
= YOAayP . %S \/ Y_WL] : - ol

Caron x:',xé‘. Superha, roap SO e = wap § XS i rap 45 (fT)

LolosRooma:

PN e S s  mm T A A

W ——

. vy
Q

' Gy ¥
g Y:??hia p & Lot o Httsw (l&*‘ﬂﬂl
= fxit g L (o 4o) o2
2 S:)C.‘. \ma\a g R ,%5)‘@—\\-}

J 5 Ll{"?‘\,‘~‘rms? %%53{. § Yo »& %S e )
= voap £ bexs) renep L ‘\ﬁ\/‘: ap. )
DEMONSTRAGAO DE &Lﬁg\\mqe:): Dol ke 1o Qoo 45
D ejeren oS 3351 kel 5 - CobauRoyeen
2 < : : M
%\HLXAL-‘-(C(E.\Q ner XLV : ﬁw\;\&‘,‘.’)(%)*’ DO YS
Fﬁhw%"ggt REFELA) v ; ’ ek ) + Bnys
= SungPn yo , eq
Colouloxeia. - :
.Qm«%%EB* Sarehys ijcg%.ﬂ
T O+ fefnys
; = 5(@"\-&&’@\\@
= &mﬁ%ﬁ' v/ ki »
Qoo Saneginlpe i) = Sunhst g
Colla ‘

5 Y _
9 \gm%g@\?fw &f&* 4=) ) \/1& TR

- 6 (malomes) VL and)

yo mlg.\rjgn‘\%s\
= \ xe x Ofonys). Y

O A L_‘),’. TR
r : ot AU A TAR S ¢ ¢
0yrroddN A X - X% 3 {

6

\ T Rares. Dvl\
7 r)(iﬂr"f*‘o/i( n W\

- { e
\ AT S -
’:_) l‘l‘ B '?\-“« 5




21 A

(+4) tList & =Lt L — List o
[d 44 X5 = «S

(3 il xSy 44 ¥5 = 1} (KC;:iZJJ

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
Net

DEFINICOES.
® (ot W
; o N
S « Not = Not m

Q

(21)

piy L
](m ‘kk. LJ"'@‘—-‘ st

e = se «ue\ sem quevey,
oET—= P : { 1 : [ ] I/C (vt:\os o Jumt
oonep > Gl K.S) =

X 4.
Sther s (o = bool) @ Lit ¢ = List o

conep § Xy

e, Lash s / Jtt\C %
| Ny LXsT vt \QMR) L
Oy ot e R S 2 NI RIS TR B (e gl le‘“:)+\" ¥ i XJ)“SUM‘#‘ ‘J,.)
conep L (o~ p) = List oo — LisT P

yiltev. 5.1 1

| other Wise

=0k

e § (i
- '5&«)(\\5"'\—6"5")(5

e

S) ®

= & iHer § xs

G

Complete até 8 das equacdes seguintes com algo interessante:’

d e (n+om
map- £ (X8 /++ ys)
ptoduet ((xs ++ ¥8)
reverse (xs ++ ys)
Length :(xs. ++ ys)
length (map f xs)

dM+dM

V4

rep & RS bt ovep FOYS

= Pp‘o&tl(.f b A e ‘meva— YJ' \/

= yeuevse Y5 44 veverse xg \/
(BMDWLL Wl S \@mz@ﬂny;\/
lemath i

sum (map ("f' k) IlS) = Feme (3 (+ k) (Suen NJ)><

1DprINIgAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.
DEMONSTRAGAO DE Iemo\jl,\ (#3 +Ys) = lemath wo & lemeﬁL yr

Seerma 35, 95 1 L{d os

& 5‘ '{N\ yf + \tm Kl‘) ‘/C(-‘-)“’Qm\l
£ leemys + Sleemss') LD 2]

?m \méu reO Qo S

CGera KX‘ Has
gs\n,\,\om«oy: :{Qm‘fj i \\'m(% o }L)') &Qm'}.l
leen (LT +4¥sd A = fem (o) 10 gy!) wlemnys () om]

s {een s L. 2]
leer (1 + leem Y5

Q& leeny [ leen. 11
\er\—s\/S +0 [H‘) . caa~]

e P v

o5

u

(44

i«

Gore (e By
Le\\u\emorx
feem (' (3 sty +HYS)
:\em\k‘}'\'(xt‘*-""\/.!” Lt 1
2§ (leen (25 34Y5)) Ciless )
) ‘/rm

Eslen &5+ fdon s

DEMONSTRACAO DE ds (s ¥ on) 2 i 4 diem

J!Son\ l"j fﬂ/m\ :qur,
Poi [erdogGe e prh.
tvoo O L
Celcalanre $2
di (e tq)
Gl E_H):l.]
d.mn + 4.0
s i QTR 2 ]
cdien £+, 13

. atedad ) Vs L) 5l

Cesa Sow's

Cli g
§. (e~ ¢ §t~rn‘.)
=, Sty [(4). 2]

:c).Kn\'\'fM\) + d (s
c\dlmfésmﬂ')“'d CHI‘&
:élm*'(d"'"‘\'\'d) LK%)IVJJL




(19) I
Para qualquer « : Type, definimos o tipo

data Tree a b
Tip : b= Tree a b
Fork ..

a -+ Tree ab =+ Tree a b = Tree a b

(9) Il. Escreva como regra de inferéncia o principio da inducao para o tipo Tree «.

RESPOSTA.

Esquecd d wlocay ~
v (v!, 104 Tree o B) -
(ebi plod(Tip b)1 GV o ¢ «) (@) > qlFerk o114 L
(4% Tvee o p) L "Q(f)l‘/ :" C

?

(10) I2. Defina a fungdo height que calcula a
quantas folhas tem numa arvore.
RESPOSTA.

altura de uma arvore e a funcdo tips que conta

\ne;b\,\“t ; (Tret o p) '—n Ncr'i'l/

Fipr: (tuee o p) = Nt |/

S6 isso mesmo.

tuee « P




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINIGOES.
Jost & oD e Som . NaY — Nt —= Nat
NaTH= 0 W) 0 420="0

80 5 o 40 = 550
L’.J O = 2
2%3 56 =8 6(0480) = 850 T CASO BASE

inddtivamente , temes ek, pors fods wi s, - - PSSO,

gt N n € umE N, ' TubUT\N

3 5(‘“ % Q)\n) = S9N 27

Rroduc » Nt — Nk — Nst
-y =

chas O B¢ SO=0D
05n=0

cAson s M. 50 =

rﬁ.@n%t\n . Nab— NSt ><

enisy T4 A & um nat.

=N A
——

b s > BB L5 4)

LRy L Ry i = 2

6'(\ R\ QEQS

[}\.Q:\" ‘kll '\J\,L)(r)\ i ¢

ey G

Complete até 8 das equagoes seguintes com aigyinteressan’ce:4

d: (@+m=d0 +
map f (X8 H+ y8) =
“product. (x ++ys) =
reverse (xs ++ ys) =
length (xs ++ ys) =

length (map f xs) =
sum (map (+ k). ns) =

A .m

ondp L(X5) ++ MaQ 3L8)

pwo&x(p\‘ (xs) ++* Q{O&uc\- R\{‘J\) '>(

Cen X S) ¥y N (\\{5\ ><

QLXS} v QLys) X
£ qpomp (Renct™ £69) K

con@p (LN (+=) 05) X

41DEFINICAO. Chamamos algo de interessante ssc Thanos acha tal algo interessante.
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Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.
DEMONSTRAGAO DE 4., (O + ™M)

4. (-\r\;\_’m\ =din +d. ™ Y:’ZM di‘:A‘r‘*v\l

X

DEMONSTRAGAO DE “unoth { x5 ++ y5)

Lanckih (xs ++1y3) = Longth (x2) ++ Tangth (v2)

S




19) I
Para qualquer a : Type, definimos o tipo

data Tree a b
Tipe &3 b, #:1ree a.b
Fork :/a + Tree a b + Tree a b # Tree a b

(9) I1. Escreva como regra de inferéncia o principio da inducao para o tipo Tree (1&1

RESPOSTA. '
Tree: o Qx
i H. 8 X o
e AL e _Iun Tree &b
(oo Tree als = Tvee oy — Tvee @\'ﬁ} — b —» kvee a s

(10) I2. Defina a funcdo height que calcula a altura de uma arvore e a fungao tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

t&\/\‘ﬂf\
\r\@&\f\‘\ . (Fov x)— Yip —» N3Y

S6 isso mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

. DEFINICOES.
M°~9 : (x=p) = Liste =Lt & (#4): Lisg e > Listee =+ List ok
Map § L1201 e/l Ll+v =48
Noef (xixs) = €x 2 map & xs ("'»"5\"‘55:\‘:“5”%\

Filteyr : (o= Bool) = Listoec =» List~  S0m: Nomb o= Listet= o
. som £1=0
Filter o £1= L1 o GiusVE W g l/

FilGer P (xtxs) 2 cose g X0 YoducT ¢ Numbp of = Liste =

\Tewe = x: Cilter o x5 doct ©I=4
¢ ¢ pro
|false — fitter ¢ xs Vv ' Qroduct (x:xs) = X+ product X3

Lengtin: Liste = Nat \/
Length €1 = O
LengTh (x3xs) = S{lengthn xs)

vV’

)

2 G

Complete até 8 das equagdes seguintes com algo interessante:*

den +d-m \/

d 3 (1‘1 + m) =

map i (XS ++ ys) = map Fxs ++ map fys vV

product (xs ++ ys) = Qroduct ¥5 * QroducC s v
Vv’

reverse (Xs ++ JS) = Yeverse ys +4 vewrse ¢
length (XS ++ ys) = \ength Xs * lenothn 4> Ve
length (map frg) = length xs v

sum (map (+ k) ng) =(kngthns).% #SUm ns \/

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.
DEMONSTRAGAO DE lenatin (xs++us) = lenatih x5 * lengtin W

Tndugdo o x5
Coso C1¢
\Q.Y\g(\'\ (L2 ++49) v

= lenath ys [0
= O+ lenath ys D"W“-"l el

1 v

v
ks ‘e\’\%t,h [1+ lenath 4o Llengtwn.d «)
Caso (x1x8)
3 & V4 v
lenathn ((xrxer T+ 9p) 5 o

= length (X2 (X5 e
=S¢ \Q@\'\ (xs+* \35\\ C\mgCh-l] .
¢ (lengTh xs + lenopnys) T w1l
Law¥(®= S (length Yot \enath xs) Cie) com] / /
= length s ¢ S (lenathn %) [N «] 2
= ‘gh%ci\ us * \e\r.\gth (x:x5) Clengtn-2 +
= length, (x:x9) *lenatihiys [(ts’;m] J

DEMONSTRAGAO DE mqp § (xo++0s) =(map § x2) H(hmg ~('\gs)

Tndugdo no X5 : 5, p

Caso [1]: i
map £ (L1+tys)
smap £ 45 Len)-A]

201 ++ mop fus Leni-d

z(wap § L1 ) ++(mop £45) Crmepr s =]
Caso (x:ixs):

g § (Gexsyveas)

= Map F (x: (xs++4s)) [En-2]

o

= paepHoer sV Sy [ v

= £x: map € (xs++4s)  Lmmap-21 v

T 4xci((map § xs) ++imep b49) Cw1l
=(Fx tropfxs) ++ map £ 45 [e+).2ff =)

= nap € (xx5) ++100 € 4> [pu0 s




o) 1

Para qualquer a : Type, definimos o tipo

data Tree a b
Tip ¢4.b = Treewa b
Fork : a = Tree a b+ Treeab -+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree .

RESPOSTA.

|

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a fungdo tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

Helght ¢ Tree o =~ Nat V

SO 18s0 mesmo.




(2) A :

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

data Nz ; ;‘lehﬁﬂ"‘ Hlsk o= Nt \/

Q: Not \ength [ = O

S NatsNatr © length (x: %) = 5((ength xs)
data Usk & . X Sum: Liskis— Net /

N\\i L\Sto‘v £ SUW\Cj = QO

i b ol Lieibarias Liskal oV

Cong + ol =» Ligtat k sum (x:xs)= X ¥ svm xs

relferde Lt o — Lt produck Listwr— Nat
o ' product (1= 1
reverse € =1 product ( - xs) = X - produck x5

Teverse (X' x5)= reverse xs ++ x

Complete até 8 das equagdes seguintes com algo interessante:’

Yo
ol (n-{—m) = dn+dm
map £ (xs ++ y8) = wmapExs++ mooLys v
product (xs ++ yS) = produck xs - product ¥s Ve

reverse ys ++ revexsexs U

reverse (xs ++ ys)
length (xB, ++ ys) = longkh xs + length ys 4
length (map f x8) = losgth xs \/

sum (map (+ k) ng) = sumns + Klengthns \/

il

DErINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.

)




36 P

. . ».T s oes escolhidas isam
Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisa
comegar com palavras diferentes.

DEMONSTRAGAO DE _{ength [xs t+ys) =length xs ¢ length ys

Ui'dc B versilidode @ x5S X \ Caso (x: X:S)

. e ? ~ :
Csso LT 7 5 wbuefg@? ((xxg) ++vys)
Coleviamos, | .) i )
length ([ J++ Vs : ﬂ\ \ = length (% Lxs rfy}) I,
= langth ys V" Y, = 5 (pength ( ¥5++ ¥3) ) WV ()
' = t + benglh ¥s
lengith [+ length ys : =5 benglh x5 * "%9 h)’ v
¥ = S longth ys + length xs)
= O + lengkh yg n )v ;
B [ i - levxg\:l« ys + SLLW% xS
._(rens{h vs+C . 4 Y
: = length ys + langth [xixs)
= length ys g i = engh ys
= length (x:xs) + lenglh ys
v
DEMONSTRAGAO DE poodor (g ++y5) = product Xs - praduct b5, -

Usande = vecursividade em XS$

Gsso L]

waloulamos
produck ([ ++ ys)

= produch ¥s
prodock [ produci ys

= 1. prodwct yg

= produck Ys

Caso (% xs) ;

Coleoegier ((x: x8)++¥s)

progct (x : (xs «rys)) \/

X - praducx (x5 ++ y5)

x- fproduck xs - produck ye) vV
p‘r()d'ucfr (x: KS‘)-p'-udUCf s X

G | O | o |

%
o
o




21) A
ahie /
Defina 6 dos: Nat, List, map, filter, lengih, reverse, (++), sum, pmdurt
DEFINIGOES. / ﬂtcrrw \

™ap: ((vB) »LyvLp s (K eobt] a1y (1) Lo v LK

Yeg 3=0 13 V7 4ilter 403=00 \ [ 1+4¥%sug ;(

vvag HXXe) =i axs | Liftee Lcxe)= ik $6/ s ()
T it itk ng |2 V) )

bl Uotot }\ e s o
b 3 dsu . bk hnt \@@\D/D)X
MV\ X Rk5): n \@9&({.“%;)? X Q\UA‘}(C :

W(ﬂcwm@&
1 Llw.‘f’ Li=0]
\ L (i) = xrrlisfus
i

X

@) G
o - ) ) ' ;
Complete até8 das equagoes segumtc\e?m algo interessante:

d - (@a+m) = drsdm i
map f (xs ++ ys) =Wwup ¥ HW@W%
product (xs ++ ysg) '= PR xS <t Xadw o Y6 X
reverse (xs ++ ys) = (TG g + & Wi ys V
length (xs ++ ys) = dwglh Mokl NGV
length (map f xs) = Dveth ¥ V/

sum (map (+ k) ns) =14, ~

DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante,




() P

Escolha até duas das equacoes de G para demonstrar. As duas equacocs escolhidas precisam

comegar com palavras diferentes.
DEMONSTRAGAO DE Qv (Xo#+Y o) = Jon A6+ fonN ¢

\Y’A\Jbé@ e X :
oo o
,11.}@ \1(5., | 58 l/

= L ¥ lenyeTim s

st ) t _} **u\f\\ﬁ%t[&%\ﬂ 5\3 V4
' w@w\‘f@ ‘

coae (Ks) ,

94z Sllonwdr bere (Lo
< Lok 2005 (Lo ]
wnedioX e

\
calet D@ Yor

= Lan(Kottys fedenkatl w5 <
=7 onffeng+ M) donki v
Y et fan Y4 ;

1

DEMONSTRAGAO DE :onaQ {(%J-WQ) = Wi IXSt wap B .

BUATD . L x4
gt L 3

Same M9

Zole vop H(EIF5) = ap kN6 [wad 35,

-t Mt WOl 8]
= Vo 4L U £Y5 T @ 8

iwdiode.

cate (x.\X5)

= LynoQlrs +4 vaf 445
_ waf(Kongnal 3 Yo[vwag 21

imédiote.

—= g § (Korrys) =waliNs

e :

i ;z 9 ‘ M mi A b :>\vaw(zw.i.xe\ w{)%\
WA rag il (xiwg) s : ¥ Zeetibishevat s

s - R 'zj><'




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

T AN SN T X T S (T i PRI
O::/Vﬁj«- \/ Wa& ::LL/J'A 7’1«1{-"_[7:[]
&0 NaFamal | Bown i Las G Map fOcia) 2F X lumpie )

il o (aBesl) > Loy > o] Ding}d
\c;j&gy\_c['}: [)] WJ‘ I _Lf’gﬁ N
FIOL £ 0X XNz jf £% -/ £J
B % Filln f o e oA s
A Al e Z
T I[N ] D> Vst

R[] = @
TUMM (%0 XN) = X +f3um xny

A

=}

2 G

Complete até 8 das equagoes seguintes com algo interessante:*

d - (+n = (d:n)+(d:m] \/

map f (xs ++ ys) = (™R £ XB) 44 (WA £ Y| v
product (xs #++ ys) = (Prsduct X5 e ( P nedugct Y| .
reverse (xs ++ ys) = NUQUM Y» ++ rquoyy pn
length (xs ++ ys) = W p Lp B W YN
length (map f xs) = W  DEE V4

sum (map (+ k) ns) =(JWm mp) + (K.W ) ‘/

‘DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




et P

Escolha até duas das equagoes de G para demonstrar. As duas equacoes escolhidas precisam
comecar com palavras diferentes.

DEMONSTRACAO DE o e (W4h) = (ol W+ (d ]
Gofom & w, W I NAT = (k) (n b ] ] [

Pa\ ;MWA;Q{M d: 7 [Tk K]+ )[R
B . e o LB e K el ] +{ht MLt g
W?ﬁim'm ST [c.rw:) Vsl a] teeom] 4 Cry m| [C)=Emn]

oL R o L0 1] |50 LS k) [ ntim) = Sk 4

Bllowlsngs :

: Ty L(=)-hon]
O.h'f'O“M: o o ‘h.J_"' z:{
j‘jﬁg\i}ﬁ?wfw Zo0htoam [(':}—J:)\MJ - \~/
P £ I:l.

$J )
sfﬁm}, O
CQK)‘(‘\N /= (v +wm)}e (5 k] [i)m0ma]
Zlinth) K]t (htm) Bl
SComt o] + (me ) 4T
. w
(6Kl h +(G K)o m= (4K + melbk i) =c
; M:((fv\ ' K]+ o\.] +({ T ']m[f-{“/mw\]
DEMONSTRACAO DE M (XD ++Yn|=dn x‘n‘r{- Lo AN
7
52 XN, IR
Pa\% W XN
Lgd- Do [
e
?\L_W ( @E] ++Yn)z W YPLEH. ]
£ W LTH do Y5 = 04 fam Y Ll 1]
J_mm Iy = I

T redinkg.
Porny mdudive:;

YOy [Caloswre (+.1]

fpiadmsrt (+4) 10 [l 2 [ 5 [o)
- e P
(X)) +4 Y = X [ XA +)Yn)




(o) 1

Para qualquer o : Type, definimos o tipo

data Tree a b
Tip : b~ Tree ab
Fork : a + Tree ab + Tree a b + Tree a b

(9) 1L Escreva como regra de inferéncia o principio da inducio para o tipo Tree o
RESPOSTA.

o[ PHstrn ) K
| Yol

(10) I12. Defina a fungio height que calcula a altura de uma arvore ¢ a funcio ftips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.




24) A "'/‘“ [

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), suhl,, product. e LA

DEFINICOES. ' e erda :
'\Dc}t\ Nc{{‘ F;pﬂm (awﬁool »[qj#d Pﬂa&d m{’%ﬁﬂ‘Q”?L‘ﬂ"Q \’covfwdt
01 Nt \/ el 2 cieed ERe A
i v’ pnoc\ud()( KoV =X pfwcL* x5
9 Nat-+Nok Fil eon (xix)=
’ | eon x :x:(:{\\cm’l)(ﬁ v
e = R eon X9
MC( |6tﬁ ' \O*hmw;w
vill - pa L & h: [od — pfNy
b A 2

len (kA= “‘*E“”XS)

map 4 (G-rp) + [al +Cb)
moa[).- Li=C3 ‘
n\u‘n fun (Xi)(b\: fun X :VWIP Fun X5‘

v

ey G
o : : : .
Complete até 8 das equacoes seguintes com algo interessante:’

d.(n+m):4¢nydm\/ 7

map £ (xs ++ ys) = mapF (¥s++£1) =m 3 F X5
product. (xs ++ ys) = pwdud (X -w&:»—quau-x X5
. Teverse (xs ++ ys) = neese (e
length (xg ++ ys) = langth (xs+1E3) = langth X
length (map f xs) = lmg‘\u(\». aFCi\=0
: .

sum (map (+ k) ]_']_S) ='5um (ﬂlc‘&) (+r) %

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




21) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINIGOES.
/

data dotz o| Jwat ¥
# : ‘ PLO@JA«(A(,L:%Q)-.X.()(O\-JMO’rW)

|
= B (
”ﬁﬁfﬁ (o ¥hoo!) v [0 —DY&.( ({%) By g |/
i s N S rtUEs Yy
i: 'iﬁt /itb—‘\ ;\%? (REAS)Hf 75 2ol btoﬂ ’)

\s;\}_f\ Ve 4:\.‘ L @(’ 7:»'.\\/
vl Wk 4 75
(=24 s (@] ¥ vat

\i-$4a 3~ 0 e . 2y
(L~ (D) = His 4 3)

Bt (Mot RS
DU~ [3 ;O
Du~ (¥ #9)

veod ey ;E\)G{fJ ¥ Nt \/
Pouiugt T3

s X 4 DU~ A \/

ey G

Complete até 8 das equagoes seguintes com \7g0 interessante:*

i @)= i a \/
APt b

product (xs ++ ys) = P@suct yq ey,
reverse (xs ++ ys) = (WY o +f s’ X3

length (xs ++ ys) = (I=F4rwn 1 DSt g V

length (map f xs) |1=F 1 25 M
sum (map (+ k) ns) = DM~un *(('Q”‘;%w)‘ﬁ \/

3 Qg GT 73‘/

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras (liforom'(‘s
DEMONSTRACAO DE o

(i) zol-™ 4ol
(Vf'v) (\V%l w E‘j W o

“ 4 odm)
Poc («duqac, =) M‘ﬁ4|vo (Vg n)(a-(~ fo) > ™t d 3
MCQDO M~
«/af

SLDQ"” N W las

Calpul oy
3w
- o -~

- Alye- &C/b»f-()) o~ 40

YN ico= “3‘;0‘3

n SR d A..-
Corp =5t Kot == H.N L -(sb) ot
Supomun o - (n ') Seiw fol '”',/
Calmar-2 -, )
cidQ&(ww‘) [& (412 Com ’”:1}1-3 )
d..d (‘ “‘")&d‘/t() B Com ’:‘ﬂ Logo o - (a p6M|)>d~w-+d-§w
24! '('“tf‘ ‘)rde:\Hj \ L1040
DemonsTrRaCAO DE (L~ ta (i~ 14 )lD') z (gt (D) =5+~
PO( (~ dqu‘o “Q )(b
Lo iw =1 5
S'raotbys : Uojf Ao 513 4 75) = 1-Fgg t M3t
Calcamlany 4
teSta (LT +H15)
= e Spa (D) TP,
[ LJ*“‘ L3+ -t o
- 0+ (L<54n ¥y T Itegt~. C~TD5L7)
- "*97"”77‘3 o T(’r m Cco~ Wv S
S aauied - ++>’s) -uvghg} b A ST g
\~tgrajo

“a

r o)




(19) 1

Para qualquer « : Type, definimos o tipo

data Tree a b
Tip i b2 Tree ab
Fork : a » Tree a b » Tree a b - Tree a b

(9) I1. Escreva como regra de inferéncia o principio da inducio para o tipo Tree cv.
RESPOSTA.

(10) I2. Defina a fungio height que calcula a altura de uma arvore e a funcao tips que conta
quantas folhas tem numa arvore.
RESPOSTA. : ) o Q

WLi{Fpar T -y vat +iPo:: TSI YaAaf
XHPQ TP =t
X TP Potk = [+ Fien P(Rq

SO 1850 mesmo.




(24)

(21)

A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINIGOES.

—Nd - e :

2o ot (44); L+ Lialoc » Ligh
0 Nal \/ - [1++¥s2 Y5 .,
SiNar+ N (X2 Xs) 4 Y52 X2 (X544 Ys5)

5,, PTR Ty -~ Jam ! sl W > Nk
w%f»._@'“ / imﬂ]':w%«&(o
[ Gl | Enp D=
(12)? sc» Lttt Linh Sam (X::X5)= X+ Sunn X5
ant(w-bﬁ)*bl.ﬁrw'yﬁ
Mop . [I=f3 A
WP G Ex::xs) 3 X3 Map X
Lamgth: L oc-+ et /
Lot £1=0

Lmgh (% x5)=5 (Lngdh X5)

G

Complete até 8 das equagdes seguintes com algo interessante:?

d-(n+m)=dm+J(m\/ ) y)‘/
map. f (xs ++ ys) =(ﬂT\DP g Xs ++(m\m{)6 iads
product (xs +# ys) = (pwduc] X5)+(p/'(edud' Ys5) %
reverse (xs ++ ys) =QUAW\1:A. h)**(ﬂwum)(ﬂ V4
length (xs ++ yg)'= X5) *W .yd) V4
length (map f xs) =Jwv9/ﬂ\ X5 v

sum (map (+ k) ns) =(Um nm]"'(K'a_\mgn\ o)) \/

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




a6) P
[iscolha até duas das equagoes de G para demonstrar, As duas equacoes escolhidas precisam

comeear com palavras diferentes.
DEMONSTRAGAO DI hth%ﬂlj

\w&n)( Lkl st RN
i«t»\\dm{wm)(.s

fwéplg,b(—rﬁ

\inm(um?g,tm v
'lxm L7 Coonfed 6

K,m L £q. (UL bn(mop ¢ K63 =Lom KoT40)

.1

c B

fhmg} K3! in} gKn‘f)‘/[MQ'GKK"] ;
:J(M M@ EWQ(@KHM{’@ )1
-:-bm( l(nY' 4 K Kn)

DLW)NsrRACAo DE ok § (Xs5+ ++¥s) _gwp_g Xs:]_.l.,{-(m@)'f] :
i:ép Ko LA (=06 K5 (mop § (st Emnops gk (1 ++1nl1V/
undwgww)(s ‘ :(QK)Z;(M(,MH(MA‘)WQ Chi b §1Y°
4 (K:Kp) ++ Yo o2 £ K K]
SJQ/OVSLLIS_)[D(: ﬂmm?g m\p‘?ﬁk ME ‘/
B
ot

m b (L1++Yn)

¢ Yo LGAJ Yol '
SNES +(mva b Yy [C+4-3 (maf ;,w/

~(m\nQ b t3)++(mm‘> b ¥») Lanpp.) f,]
koL .q- (vmcthmwwyo’ sfeap o] ++Cong § LT[R
Ale 5y

yn LUJ(X'
1K ey :
‘mwf poRe K;{;y?l(n H—Yn))[u»\l K i o)

PL
o i

%5‘5




(19)

(9)

(10)

I
Para qualquer a : Type, definimos o tipo
data Tree a b T
Tip '+ b+ Tree'a b
Fork : a + Tree ab 2 Tree a b + Tree a b

T1. Escreva como regra de inferéncia o principio da indugao para o tipo, Tree av.
RESPOSTA.

2

‘ % 4"
Ld (Tap Ir)) ')
XL (vm:o()(vj;’f’:'foiﬁl [ Yesomskat'd) ’

Dnd Trw e
(Y T @ PILY O] Yo

I2. Defina a fungdo height que calcula a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore. 5

RESPOSTA.

S6 1sso mesmo.




1) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.
Mmaeps (ofaa‘)-ﬂ.-dwv\t}ﬁ’ ) Lo La— Ly
mep~ L]=1] £ L i ':l
mop § (xixs)= Fx i r1ap Cesyd = Xie(xs +tys) Y
‘A
%o . 5 , s
&’Hw.’ (D(-?Bool) ">L1§}0‘ - Lista v L"’"’ >Nt
~ sum 10 4

f-i“ev I [] = l- J ~ Sum (X::%8) = X & Sum X5

: X5\ = , p X e :
Glfor P (o) ~H{en @?((;;j;Hev P xs \product ” Lugf = Nt

' product [ J= S0
gljej'p‘ o p s : Product (xi:xs) - ¥« product ¥3

Lo L =¥
Longth 7 Lo =N
oA

leng th¥s) = § (‘ley.;H\‘ )

@) G 29 A sewfre Sed
. ConstaLvado exrado

Complete até 8 das equagoes seguintes com algo interessante:*

d - (a+m = dntmd ' -/
map f (xs ++ ys) = me\’f x5 /¥ \ma&,)( %
product (xs ++ YS) :?mé X»"’A)ﬁ x‘/
reverse (xs ++ ys) = yavys Tt vev X3

length (xs ++ ys) = longih x5+ logthys V/
length (map f xs) = lemgf\/\ X3

sum (map (+ k) ns) =((fen9ﬂﬂ m)'kﬁ\l\m ns

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE lengﬂ\(!map 5 Xﬁ) = lph%'nﬁ x4

POV ;nduc,éo.

Caso L[]

Coleulames: L

} ‘\ngﬂ,\?mw S [D- lawgﬂ\[] (op-1)

Tl e P(onap § Ks)= i

Sgje kstlyt 7 Joe lomgth(map § ks) = lopgth 5.

| éfaia k: Nt

C [cv\(bW\oSl ', %

ﬁa\engjfh (map § (KZ.'KS)\ 5 ‘eng“"(g K maP S ks)_ (merﬂ\))
: \S(L@V\gﬂ" (W)'c)? § Kﬁ)) (leng ol

‘/ 3 € -S((@wgﬂq KJB (RI)
\\ :(WgHﬂ (k: k) ([Qng}\\.llh

L]

DEMONSTRAGAO DE SUpm (Mpp  (4k) h3) =(lgngth W)k t3Um ns.
POy— -'nClUL?aNO

Bose: - -ms=L3)

3 Coleulomos: ’
| | Sum (mop (i) B3I) =sum []/ (imep - 1)

|

PI:
.r fged'a Rs: Lot tol quo sum (mop (4i) R9) =(‘ehg’fhﬂf)'k $5um Rs,
Sejo RNt

Q;elsﬁ\‘lav(ﬂz:;, (+K‘)(R3R5’$"=5uw\ ((R+K). wap (k) R5) (mep- Y
[ SWm A
=(R+k) + Sum (Inop (1K) R$) " (Sum A
“(R+K) "L“%gﬂ/\ R K +sumRe V(‘ql)
R (S g th R kel st R iten
:([eV)%“’\ (RRS))- E+}4 SUVY‘@I,"R5\ (Slm\.[)
X




19) 1

Para qualquer ag: Type, definimos o tipo

data Tree a b
Tip -t b » Tree-a'b
Fork : a - Tree a b + Tree a b #+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree ag

RESPOSTA.
~ w“vc}‘ w‘i&} %
YUr) A= o5
""\"\___\‘____\/

- (W)

(10) I2. Defina a fungéo height que calcula a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore.

RESPOSTA.

I’\G;gH .'Tp(}g —Nst v
\/LQ,;}}/J Tfp’f’, O
heiyht @V“@fs%ﬂm@x (naightf) (hoght b))

Qua! o tipo de Tip?

Yos_fne ot

—};Pg T;p X= |

+£P$ Fovq(j, b - f.’psj + +:P5 b

S6 isso mesmo.




(24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (+-+), sum, product.
DEFINICOES.

‘Dotp=st Y D Lisk o P LisY x /
Wi Dokemst new [ = [ ] \/
map & (‘Q/“>%) >Lligt g — s\ g MY (X1 Kg)={nev X‘b]+“'[’<1
oo Bl =0 \/ (+8):biste > Liska = Lisiy /
mop € (X.‘&S):Fx'-(moqo{: Xs) U‘ﬂ[:\ ws: ‘{5 v
F‘\"ef\ (“ “>BOO\) TPlist e ~ hist « (++) (X“Xs) 15: X sz‘\-+\15)

BWas Ll-

E'\‘w\ € (v\-'xs) = \/ Sum: List@) -—>@ \/
] S (Fian £ xs) Som £330

g "“”"’? = Filten € xs Suwm (K11R3) = &+ (Sum xs)
l( s Listex — Mol , ’ .
\ = - € uwm MiAmeas MmO SUM
e*n%*\\ Cl1 =9 \/ (e i
\erslfh (x-'Xs) :5(\%3\%,\ A9)

@) G
Complete até 8 das equagoes seguintes com algo interessante:*

d (@t+tm = dm+dm\/

map f (xs ++ ys) =(meg € ®5) ++ wop € ys v
product (xs ++ ys) =(oduct £3) + pnoduct 43 X
reverse (xs ++ y8) =(newns ¢5) ++ nevorx xs vV
length (xs ++ ys) = length x5 + wengbh ys
length (map f xs) = Wngth xg V o
sum (map (+ k) ns) =Sum ms ¥ (¢ - Len 0s))

4DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagdes de G para demonstrar. As duas equacoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE (¥ XS1Ys Lister) D0em (%sa4qs) = [lons xs) & lenys

Rlam Ky Ys 1 Listx COs0 (X :Iine):
Tndugao 1o \1? Lo lw\omos
oo LA: len ((XitXs)++ 4s)

b

fen (x:: (Ro++ \15)) [(‘v*)-a\/
S (fan (xo +4495s) [Mv\-zl 4
D (fenxs +1em ys) THI) 4
5( ien ‘15 F tan Xs) [(-t)-com“'_l v

"Wl lamos ¢
len(L 3 4 +~\s} \/
=en gs [(M-]ﬂ
ea L 14 len s

i

iy

I 1

O & \Q“\ ‘{SEDQY"{] = \Q\'\ ‘\5 + S(lQW\ )(b) [m \/
llf;\ \155 +0 [(+)~¢¢]mm] =R YUs & Svg (x:1x3) [ﬁlh-z] v
= M +

1 Bl A = len ("35><5)+\1v\ Ys [(k)-conp ] 4
&

DEMONSTRAGAO DE ~mop € (Xs ¥ ¥ 4s) = (oo € X))+ ¥ (uap £ 43)

SUR €. ¢ =8
5‘{;“’\ Xs;\{si\,'\s'\'o( 2 £ R (mopfls +4 mopx(s)[_\‘\fl V4
coo. - :

LA\l mos | l/

mop € (L3 *w\s) \/
= maped da LAl
P PLT & ¢ wop £ 4

~

= [ 1 +4 wop ¢ ys [op]
wap € Ys L“‘*I/ﬂ \/
Ur<0 (XZIXS).'
ladgmo s
wmap ¢ (’413){3}44—&15) \/
T mop € (Ki(xsrhys) [(v4)a]
PR mphks v i ys) (map-2] g

{t




19) 1

Para qualquer « : Type, definimos o tipo

data Tree a b
Tip. t b > Tree-a b
Fork : a # Tree a b + Tree a b =+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugdo para o tipo Tree a.
RESPOSTA.

k? \‘\"\p) .C“d'focﬁ

X |

(10) I2. Defina a fun¢do height que calcula a altura de uma arvore e a funcido tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.




(24) A
Defina 6 dos: Nat, List, map, filter, length. reverse, (++ﬂ). sum, product.
DEFINICOES. ! 4 516
Nt & > o lenéﬁ’l/): Liste > Listoc > floct

0=Q
ERS

(3+ o&—}()(-’?[{x] e i .
1,+O [j 2um s Lé@@(

L isHoe: 9 = X L+ List xs Sum[1=0

el il, - Sum bz xe) = X + Sum s
movp&\-f_‘] =1 /
rop £ (X:x9) = mxp\(xz .WPICXS :

G"l"\) LJS+D( - L\‘g'r .5.ng+
== (++) [I[1=01
(’H') L;_‘;h’) (_xsgfns = L(}T(V‘Z WS)

e

21y G
Complete até 8 das equacoes seguinﬁes com algo interessante:*

d - (n+m=(0-n)+(3- m)\\/ o
omap f (xs ++ ys) = mapfxs +wp £ys
product (xs ++ ys) = PEES==Se—pressiss poducixs . proddd e b4
reverse (xs ++ ys) = feverseXs + r@erseys X
length (xs ++ ys) = lngfh xs + lengthys
o length (map f xs) = leagth x5

sum (map (+ k) ns) =[K. ns)+sumus X
. - —

+>1>t ey

'DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante,




36) P

Escolha até duas das equacbes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.
DEMONSTRACAO DE WMap f(x’SH-)/S) = ymp {xs +Hwmayp fJ,LS__ :
Por ndu ca9
Bage: . (wap § (D4 Yf’ﬂ

Ca!w)evm;,:

map -?(Y,J +4 7’5): MqP{‘ C1+4 wnqr)f ¥5 ?9

_ FE!;H map tys
M@/@: PAss0 TN DUTIVO:

] (#K][Wp -F{Ks + y§]= map + Ks ++4 qu{)/s

DEMONSTRAGAO DE length [mapt xs) = lenath xs ke

’l).or iwc)uc%‘o
Bh.se:

Caleu {QL/YW_Sf
!

fﬁnza"'ﬂmc\pf- (1)= \ew%“Hq L (V“qP1>
£0 Uwaﬂn D7 ~

pa‘)_":@ :-nc)u"{?vo;
(¥ K)[leaggth (wap T ks)=lengfh [ Ks) (wap.1)
—‘-)M%ﬂﬂ Ks  (length.2)




19) I
Para qualquer a : Type, definimos o tipo

data Tree a b
Tip - b+ Tres a-b
Fork : a + Tree a b + Tree a b + Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree a.
RESPOSTA.

- 3 L) Lo
$or Wic \)%DO.

B‘A’{ 3 C
calenlemos:
Eo rk = O

(10) I2. Defina -a funcio height que calcula a altura de uma arvore e a fungao tips que conta

quantas folhas tem nunia arvore.
RESPOSTA.

+ips:
| (fork ==0)
L tip=0

| tip=19

[ (fork-n)/2
Ihe=0
|ﬁp=ﬂ
'lhp:!&n

S6 isso mesmo.




24) A

Defina 6 dos: Nat, List, map, ﬁlz‘er length, reverse, (++), sum, product.

DEFINICOES.
/’ : /‘ .ﬁ).:
RIe) Ry
N § ¢ A
L/ i B 83

L . g (_\)l 1/1\/ j/ : / “,’f /; 7/ :,
- ~ | % 18! ; /"/’f‘f 7\
g i e / f o
m()pn (P Blp oS £ gl wie v
) C N XA s ) 2 O /\/
Top £ L = by f e
X b ~ ;
%}< it '%r‘ J \yj N MLV o et S du g
: % \X 4 ! ( Vit !p ’?’ /1 ] A
3 ) o) ~ _&—”"’—’W‘/r 1_/7L e A l“/’t‘?‘i W—>C s 7 {1" g
}"‘U'L}L’ wig TS C\) Zi \i//(}( [7 #/IC G ';
B L 05 G O 5SS 7 /
Qo goiss Tk (Xd%g)_}g{,’(; e //)IQC' C
B (X20x 5] = W [xsT 20 % T g7 NS

ey G

Complete até 8 das equacdes seguintes com algo interessante:*

{d o (mamys Chh) k. w7

q:maphf (xs ) = W«Pﬂ S) 7 WS (Y5, j
Bproduct (x5 ++iys) = Product s « Prod J,/_' v
| reverse (xs ++ ys) .= P’f\%& S Buxs, v
5 length (xs ++ ya) = S §1X< £ Simadd 45 v
& length (map f xs) =S ),,’r(?\ () 1»} X5) X
Fsum (map (+ k) ns) =5Jn (Rors !w‘m(»! ) M5

1DErINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes. ; 5)
DEMONSTRAGAO DE /], (“h+ M ) (Ao Ah ( s W I $ila? DRI

; T \!{‘ = ({3 "*“"“\r\"ﬁ“ W) + ) / { )(0)'”[’!'
a1 7 21 A b ) . ) %
A ?l ’1{ I VA [i"ﬁ'" N+ ,/ M)+ M [<- (dg
A t( u. , v et e
A AT "f‘ NN et )cem (f N | \/

('hr“mﬂ;w?\\/
-(W‘Fm 0 [ O ()
LLe), 1_\
(0 mmom ,
FN0V4om) [oom] 9y |
1< 2O OHCMO‘!!(‘D%\O’M oy
[ Zortmodagny | f Rl S i1
2040 [ (0.4 “m7 ) il -y D
=0 Bl e il ) () [(eomn Sa'h foyg,
DEMONSTRAGAO DE Hw(XS#Q,S) RWCLS ‘ff‘RWX’S (y)

S X638 [t VNS XE X5 o
?‘9} J(l\cé

Up A L. 47 e (64 G ) ~ ‘i\ﬂ/}f%% HR,

Ir ,P £
TexXS ff}//u J/m D

'r”l‘/?r )-=

- f/ \ ﬂwf(xw) ) ,

| /wujm..-»

Ciowy S| el iepy@d)
P f’f*»‘i’ AGSylE b [ Tt oy ne [ R} X

/ 7/![ ;,r( 0 : N G2
: e M ‘/*; SA Ans (=% )
RL Ug #[7] ( 1%}.9_ ' ¢ 0v- J

}\ LY vy [f} AT =g St Qo 1)L Ry 3l

]
f W Y5 E , ~/ Vst f\

\,\ :(P“Qﬂ.?* O 1.%‘-?1;1‘ /"1“?))@’ > EH‘”U . /<




&l ’
11 i —_—
: = A \
X = I~
L iag
£ ~. {
R —
3% - . Ny
,
L % _ = A
) - < 4 25 J
XL
L 2 <
~ Gl
e R / E ;
N i
; > : .
= y S 4
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24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

paber  wok \hort \/ bmﬁl»f» 1 Liak ol - b /

Q" ‘Ua"' M/V\'{j'b‘ (o ::f’ Lok % xs)
g1 Nt b pyrgfh (e3x8)? SCUD
L o Linkd A4
DO\“ Untor W () * ket uslﬁm
\ 2 L nk & = COkk %G =¥ :
TQW iy (x:#5) 4> V5 2 X?C)‘S“”ﬁ)
int ) A\ -2 /f‘b"('
wop 3 (o> p) > Links = Wist P Guwe 4 M*Gé
WPJC:‘%E'J G o0 5y X*mes
el aasye ot M ES g )

e

) G

Complete até 8 das equagdes seguintes com algo interessante:*
d - (m+m=  dn & dm LV
x5 + + Wﬂf £ ¥S

map f (xs ++ ys) = wape XS v
dogh %8s rod% &t y£

product (X8 ++ yg) = PaacreT %! { Vi

reverse (xs ++ ys) = AN yS Yo U ~>‘~§ 9

length (xs ++ ys) = Jowdte x5 4 oyt~ Y S

length (map f xs) Jurayhe x5

sum (map (+ k) ns) = g 4 ar )<

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36) P

Escolha até duas das equacdes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.
DEMONSTRACAO DE

dovode (X5 b4 ¥6) = limadi A6 ¥ nagt~ y5

Sep x5,¥4 1 kiskda
Pon xndbageo

o ¢3¢ ”,,,j“kﬂ%:
colendomd> M"-; Lke) A7) \/
- ‘,\'
pavgp (£24+Y$) & Jng ;’ T £ ung -3

feroytin €3 & Sunalls 13

sl

(o0 wé)
g . sk ¢ ;
5e Ks PR . /
Cj\c;b‘"‘m LMJ' ju*)-li\
Loy~ (L Lgs)rHYSls ¢

Ci+) 27
)
&uys)"g“ﬂ 2
( wmate KS 4 Yooy
ZL Qvatie (K5 4 YS ))\/ g eHT)]

Mows osow

DEMONSTRAGAO DE _ pyyap £ (X5 +4 v4) =

= vap £ X5 #t vop £ Y5
Seyaws X$ Y5 = Witk a,
Pon wndlv @0

C(Loo,l@oﬂc;\?nm (‘mo- armpb® o5 fosdlon) /

wop EELEIFY Jal = , <V cwp-d
m,f:_m wwp £ ys = €I ¥ g 2T
wap § 15 S

)]

U

Sk - o el
e w:z\w wop £t%**y5)s wop & ks +bwap ¢
Ziv;im i fhye (e legsyt Yé))/c (23
(L% S 4+ N9)) = wop £ (B! #
e : g 1 ymp,ﬂ (et )s) ¢ vgf-+]

) & W $
LG ) ¥4 vrop gzl)uwap}pfh&-k mréf S
wap kb L% £s) f“cP,(ivj-,mN(wswﬂ)

¢ vop-23
C(A-F))

BQ\..




(19) I
Para qualquer « : Type, definimos o tipo

data Tree a b
Tip. o5 b = Tree ‘a:.b
Fork : a =+ Tree a b = Tree a b @ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree a.
RESPOSTA.

\
v |
(=) T ¢ tﬁp x)] (MR Taie o b ) [ () (W)LY uwy@
% \pox . ol

L) LUtz @]

L

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a funcio tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.




24) A

Defina 6 dos: Nat, List, map, filter. length, reverse, (++). sum, product.
DEFINICOES.

|
1

Q 47 Nox \/ wm i = O
S ek ok S (XN = X HDwm X1

Jofs. Lug 9 Uthow. Prauct o+ Lt Mot — Mot

WL Lig o/ (Preddt ML= 1

Compittalist 4~ Lug 47 Produdk (x:x») = X o {PWX»}

| \V/
P !l (¥ 2 §) b Ligy wLat b
foop 0 Nk = Ml VO
mop £ (x:ixn)= Fx . MpL AR
HMn s (g~ Bod) B Lisk 9 ~b L4
Laklin — Nud = Mk

| futhin p @:x@:Wm@ x) (8 X fidin X 77) (Gt X 37)
ey G

Py

Complete asé=8~das equagoes seguintes com algo interessante:*

d.--(n+m)—03'm4d'f"“\/ Y,
map £ (xs ++ ys) = Mo £ X» +4 mop 7 M 55
product (xs ++ ys) = Prefutk X » Produih Vi
reverse (xs ++ ys) =Wl ¥n 44 UL XN
length (xs ++ ys) = hmgh X7 + Jbrg#\ YV

length (map f xs) = Luroft ®h

sum (map (+ k) ns) = Swm mn + K » longth mx \/

DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




Ba: P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.
DEMONSTRACAO DE 0. (m4m) = qm T j a0

Pov imuae me m  (R)

K
Nont =0 Codsadamer g #09
@MW'O’"\*O)'O :/)mqt(//rmtr?\[@),ﬂ_ Mz fm:=@
:dm +0 EC‘)‘{] T maglaita v
E fﬁ/") {_C’*')‘1] @l %
(edorsy 0 (M+0) -
=0.m [&.1]
T radurc
Pove Trviddsso (h1)
Sep. & KA O (miE)zdntdK
Codudames o (m+5%) ‘
L s ey ]

=4 S (atk
=g fn +K)--13d'/[C-).L M= d M= m»K]

=(d m F ok d 0]
== Corbruon, Im (2)

DEMONSTRAGAO DE




19 I

Para qualquer a : Type, definimos o tipo

data Tree a b
Tip .:.bB7= ‘Tree a‘b
Fork : a » Tree a b »+ Tree a b » Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree .
RESPOSTA, «

(10) I2. Defina a fun¢do height que calcula a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

Tpsn 22 Tow & b —?No:t
:tmnf'fip——):'f T
£ (Fek X Y )= fipp X+ 2o ¥
Mgl {1 Dwe v h o A

. e Ay
highd Tp — = &
hught. Fo 0 ¥ = 5 (hold

/

T EgElEA

SO 1880 mesnio.”




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product. .

DEFINICOES.

Loka Mok wigw
Q : Nok
& 1 Nok ¥ Nod

oo Link @ wili
Ci:Lika
()T ASLR o DU

Pt (o P) Dlokd ® B
bihee B g B S

V“q{) % (xoxny =3 xxz*_ M\Dﬁm ;
Pl '
ydbn £y =t3

lhin p Oevxm) = i P

y thm xilfﬁﬂ)&ipx&

%»tfd)&npm \/

3 -0 Boel ) - Lk &0 LR A5 1 Linkliko ok

%}mww& 7 Nok

wg{l»\ £y HY 4
Limalh Ox:on) = 5 (Rumgdlin XB)
mwm:u/x%a-@w&&. Va

Ttk B3 ‘—(f-'l
TUWDR (x 32 XA) = RAWTA KA 4 I

(1) ik o 2 LR & 2 Link &
Lao s Kb v
OCxpirls = X2t () 1 YA)

Swm L1 =0
S (XWXA) = X 4+ Jaws KA

Prodicek > Lol o Nok \/
Preduct £.3 = L

21) G

Preduck [<i:xh) = X'?ﬁb&ucﬁ?ﬁs

Complete até 8 das equacoes seguintes com algo interessante:*

d>“(a + m) = &-m+&‘fw\"/

map f (xs ++ ys) = tmop } Xb ++4 MP]t‘/b_\-/
product (xs ++ ys) =(preduck xp) e (Predmck ?/”)‘\/,
reverse (xs ++ ys) = Ul 76 ++ RMUR Xh

length (xs ++ ys) = W&m + Qma}b\ ¥ VS

length (map f xs) =

sum (map (+ k) ns) =’\<‘{.ﬁ/-3}\nw>)+ww\b b

'DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36) P

Escolha até duas das equagoes de G para demonstrar. As duas
comegar com palavras diferentes.

DEMONSTRAGAO DE _lim (XA £+ %) = B XA 4 Done YA

equacoes escolhidas precisam

~= ($xxny A L) T am (b + Y8 = T A + T Y1
Sam Wiy Yh :\,&d/
Por amdme ah e XA “/
Lot £33
callecSomel, ;
Low (T3 43N] RSN
=l Yy Coan.)
UmT I & D A
8 QO+ Ui Y Tl LY
2wy /W]
Qo)ve('}(‘.‘.)%\)i
collowlomah
Taom (%20 )N ) A4+Y)

=S (uan (x4 24 MY/
=S (s L Y8 )V
>8 (Rem X 4 Uum m‘)‘/
20 A S (i)

ClRam).2Y: = X, XA XA
EwEl

TR ~Com)

Cyy.27)\

=L [0y Ot 44 9)) D01 ok Kb V2 | =8 Bm ') # Qv Yy DLl

B O3t ) + lom 98 |,
Lurn] 2
~
> 0 S k8N oy

[\

DEMONSTRAGAO DE poa(d £ (oo 4 ) = pwop & X8 44 P $Y0

= OFxh Tn LRQCMWP
9"8“"‘\ XBiYA VLS,
PeT Amdung fo me XA,
Cobe T
Coltularmen |
P L (C Ty
“repg 7

,§(>€>> PEYN) = MOP X e ewep § ]

o

\/’»'3/
[, 2

"NOP £ LT phwed £ 15

=034y mp_y‘/yt(m\a).(_}
Erep LY Cord)- €3
Code (xs1xaM)
Ol enlameh

P Fl0x: xhY) 11 YA
=P £(xs (= vx YY) (003
= Fcilme 4 (A Dlevep)a)
Fxe (MM XAyt tvap 4 ™) Consd H.10
V

1

i AR Ry
Hfx ot omap ¥ xathr P A Tmopy. 1)
5&x;‘.(¢"‘~n\>§vx}{ ++ MP%”’) 1.3

W




(19) 1

Para qualquer « : Type, definimos o tipo

data Tree a b
Tip— & b =% Tree.a:b
Fork : a + Tree a b » Tree a b + Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree o
RESPOSTA. :

.

Ve ’ ' : \/ )
(¥l B) [ (1o 81D (\o‘ov.\s)*dez\'-,TJ_uk&P)ch(t)/\(F(t‘l-‘—'?c{’(FeRKQL’(’c\J] A
[V :

(10) I2. Defina a fungio height que calcula a altura de uma arvore e a funcdo tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

hesglt Trua - Mot
M?M(TXP,J: [ ¥ %
MW e b 7y
Cipr Tt L P - Mok v
6&13/5(7}‘\9 Vel e
t/\“’DA el

S6 1sso mesmo.




2y A

Defina 6 dos: Nat. List, map, filter, length, reverse, (+-+), sum, product.
DEFINICOES.

/

(21)

Nso e legivel cveta em cwa de lapis!

&m Nhk TNy X

16 @ vy % "Poain il
S TR = o ""MOMV}Eﬁ

AN, Bodshax P
[ wogell 1 A ,, e e
G 0 2 e g X

flon - (5 Y] > Yoo,
Bson L1117

J&%@\k A=
xezsd {“qu_x i ?

Srorini= B Hko) ¥
G O

G

Complete até 8 das equacgoes seguintes com algo interessante:? -

d - (n+ m =@ MHe-m) v o
map £ (xs ++ ys) ="gps LS4+ vapey)s
product. (xs ++. ys) = XS‘-*BS X ,
reverse (xs ++ y5) = foowmusn St nopusiatks v
length (xs ++ ys) =W§¥W\W5§ v
length (map f xs) =S5 V

sum (map (+ k) ns) = s )<

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equacies de G para demonstrar. As duas equacoes escolhidas precisain
comecar com palavras diferentes.
DEMONSTRAGAO DE (. (y ) = (el m)

o =40 g

FQ@dil7
][ Eolrag 1=t

m‘\;}&é\\(\@ e Q) = M RRAY Q‘}X

CEEY
P posichey

%&\\ e ik \ Sdh’ Rkl

' (&'\\ygg\\ J

&\«m (hn=d)
- e "h

P.i [@x\'@ )= A W 4 g o)

05
ﬂm@d@ﬁ

(\‘\W«a @ENTERN B ms‘ /
Qe = P by /(

DL\Ior\sTRA(;AO DE

ou Y L iy




19) I

Para qualquer o : Type, definimos o tipo
data Tree a b
Tap: : "b’+Tree a. b
Fork : a + Tree a b » Tree a b = Tree a b

(9) I1. Escreva como regra de inferéncia o principio da inducao para o tipo Tree a.
RESPOSTA.

mmF

R

(10) I2. Defina a fungio height que calcula a altura de uma arvore ¢ a funcao tips que conta

quantas folhas tem numa arvore.
RESPOSTA.

Khn- = Yugn K0 & B
P

SO 18s0 mesmo.
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Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINIGOES. .
§ Ligt
(I\l)j;»lo Nk« Lype | (Lsh (mop) o,
0: Vot 3‘ Aoka 5O S \lgpe W mop L o 5p) - Ly 2
v NilL Lty ot O o
| Con 04~7L|so<>'ly mag e (235
‘ 4 v & (o's SPNOIE ik
(el oy uf@m D »W
£ Mec (0( ‘)\000') > Ll 3 lw {IJ\{)
£k (enof &3 = (tao¥h x5)
G ied =t e (L xs) 3 (Lengy |
S ST I ‘/ > |
] 66a) = witilds Exs \/ ok 2
b ol ouige s BRCIERT L o T
(> s Loe > Lo ™ b |
(#) A5 L3I S ‘/
(4*) (’)L 13)@3‘5 =
Scrs () xs 35)7 \
@) G
Complete até 8 das equacbes seguintes com algo interessante:* dlﬂm )
( ) o) ( m@(@d eyt (dal i+ geedl)
d - (n +m ;
: Vi
map f (xs ++ ys) = wop btxsy + mof Fgy)

o~~~
: (oAUCk S
product (XS ++ ys) = P(oduﬁsrtxs} P 9

SC=S
reverse (xs ++ ys) = veverse s coue!

length (XS ++ ys) = \e(\% ﬂ‘; U\gl’\ yo e
length (map f xs) = lengh * m/m)(*’im N
sum (map (+ k) ns) = 59 S (9“‘“5

Y30 Wverka Sintaxe'.

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

iscolha até duas das equacoes de G para demonstrar. As duas equacoes escolhidas precisam

comegar com palavras diferentes.

dniped m)e(d dofnepred m)
DEMONSTRAGAO DE ¢ .

(aem) : dPgperodtonli®

P&éjj{& e o sdre))

f)(@(.{\ : f\)._@ TR ORN 5

‘)( d () =0

gred SV =

*"pred 4 o

7‘7(7 v

Leida
Deonons IR

oy delatm] st gqual el

\’)0 0\

Ol U.JQN\OL)

i \6{“(02\)/\» Q(@A mD)) L.

é( & ()céc{ (Yﬂ x (A C R

%

Lom (/:/\ .::V;wda MNX

ry 1\

(s B d (nepeed )

ped M) BlR % @

v

S
il pd )

DEMONSTRACAO DE




(19) 1

Para qualquer o @ Type, definimos o tipo
data Tree a b A\
Tip : b = Tree a b
Fork : a + Tree a b » Tree a b -+ Tree a b

(9) 11. Escreva como regra de inferéncia o principio da inducio para o tipo Tree cv.
RESPOSTA.

Teee o A Yee oe B

bree B 259
ﬁ?‘b < Tree ot B % A nd r—/%/wg
< < U ) = 0 ? ” v—‘,:"‘ —t e e ¥ .
(¢ % deee e B)L(n=Kp) 06 (x rw)nwﬁw}j_ " é&é%éﬁ/
T dathe Ao 55 )(25’

-
(10) 12. Defina a fungao height que calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 i8so mesmo.




(24)

A

Defina 6 dos: Nat, List. map, filter, length, reverse, (+++)sum; product.
DEFINICOES. .

Data. Nat where | Lengthe List t-> Nat My (> P)-> Listw~ [t
07 Not Length [ 1= map FL1= L7\ :
SENpbE7 Mok Length (X Xs):j{[ﬂnséhxs) mdf,f(((,;x‘g)—_ {K . W_F xs‘

TDhta Ligt & \»J\fll@}

Nil 2 List o

Cong® (b - Lt -> [sbat

(++)7List &Ll ->0st Sum.. dep Loyt
[ T+ =ys /4 o L LAY
(x:xs) Fiys = X(Xs++¥8) | Sum (Xi2XS) = K+ 8uwm XS

Complete até 8 das equagoes seguintes com algo interessante:*

d - (+m=dntdmV

map f (xs ++ ys) =map F s ++ mzz/of}/g o
product (xs ++ ys) =Pfoo(,u,c{j XS o Fﬂ’o{u;a/ vs 7
reverse (xs ++ ys) = Ivurse Y5 4+ Yoversg xs v
slength (xg o+t ys) = [Mﬂgﬂ» XS + fengtk{SI/
length (map f xs) = length xs v

sum (map (+ k) ns) = Sum ns + K- /enjb% ns L

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.

DEMONSTRAGAO DE [enqt% (Yo ++¥5) = /enqék Xs 4 /enaélnys

(Vrs, Yé)[/gngé)«(xs++//5) zengﬁhf(s + length Vj/j
<S€Jam Xs e ¥YS l|igtas.
Por indugdo no xS
C050 XS = [ _—] / :
length ( LuwsJ” length ¢S [(++).1.]
H’L Vs + L“ (+). 4 /'

: 67”9‘“\ YS ") (‘oiﬂ :
= [@Y‘ th [ 1 *(eﬂmt; lonath. 4]

s

eng%}w ((z {es)ut{S) length (2 :2(2s ++ysY) [(++.2]
S(@Wg‘bhgg++\(§j) o #“...”.,"j

= Sllergthzs + (engﬁhy/s)/f 1]

- S(lergbhys + lenathzs
1eygtws + Slength sz{
= S((ebgtk 25)+ lonat hys T+ on]

/’;/

= Pﬂgﬁh 27725+ wﬂjoh ys”fx,/ gt k2]

7

DEMONSTRACAO DE g,(mn(map(H«) n5) 7 Qum na+ ko !@nq{,kns

(Vns) 7y [sam(mpum ne) = sum ns+ - lkeaglh ns]
SeJa, ns umd lfd‘btb‘«
SEJBI K (m Nataral

Tor induco o ns
Caso N6=L ;
Swm bmap (WILY) = Sum LY (map 2]
2@Sum [ I+ () Y*L(J)ﬁ,{

= Sum [ Na ko 0)e Hﬂil
=8UmML ) % {emﬁh[ 1l
caso ms= (K. XS) ¥y
sum(map (¥ ) (X:15))= Spmberds s map XS ) E/J,, 7
= (+K) + Stm (map () X5 ) owm. 2 ¥
F XA ESUMESH s | gnj%k)(s,/z Lot
= XESUMXS LI (; thxs + R 1[I
©= Sum(X-KS) 4 b Lo (Zznxwk

=5um (K- XS)*IL S(len &hxs)
“er:/’nK XS)J—L}QYI/T?}IS 3(

2 (Kel)+Sum x5+ K- Ienﬂthm) Hol f" |

\(M&Mu’ )




(19) I

Para qualguer o : Type, definimos o tipo
data Tree a b
Tilp® “ &b » Treeqa: b
Fork : a » Tree a b = Tree ab + Tree a b

(9) IL. Escreva como regra de inferéncia o principio da inducio para o tipo Tree c.
RESPOSTA.

Plka) _F (i) Pl , e
X Wineab )] @aTiccad) |

Ja W QdNaﬂ’)

(10) I2. Defina a fun¢do height que calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

{
Hetght - Tree o b-> WY - [ Tps e a bl
%W Wie o
: Tips 4o

Heght Tig,? 3 i pebip Weslip
He 9% (Fo#.‘ld'.’[re,@): - (Ha’g)\f) Tree) then (Tips @)v‘ﬂ- :

Otl’l@’\'s/{é&

\/ o 7>
N 2/ iF b=fip or C2UiQ
\/ St Ce LSCrENL oS %I’\@)" (TTFS@)’(F Jo

O‘H'\@VW;SQ

Tps /Y

SO 1880 mesmo.
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(21)

Defina 6 dos: Nat, List, map, filter, length, reverse, (44), sum, product.
DEFINIGOES. ]

Vo Nall ate. Lk o B b el sLdP
Bl - Ml L] map: J LT =]

S‘.kk?i"t\/\)fl% % PJ(X,~><&>- 4)4 m{/(;(g
ki s o -5 Bopfl -5 todac > Liske

(J

ﬂm?[j:[j |
8\ ffw&m %, j,x%f’ PxA téu X({[{m PK&\/

M& Px::xp) ;‘jj\/k Px u
d () © Lutos b Lint o Lt
L] tyh = 4A

L‘Qm;;,‘l?h : L/\}L o ol
Loveth L1 =0 _
’;) ] 5 e 8 o /
Lm?)ﬂw (¢ Sad s S[Lwﬁ‘ﬂ\ XA) (x: xmE4A = _.(M #OA)

% LA

G

Complete até 8 das equagoes seguintes com algo interessante:’

d-(n'f'm):dm*f‘dﬂv\l/ l/

map f (xs ++ ys) = r\mwpéﬂA H ’W‘J!p ({7/&
product. (Xs ++ yg) = PRPAM& XA - pﬂf;mdz‘y/&’/

reverse (xs ++ ys) QIR XN+ mwﬂ%/&){
length (s ++ ys) = Dot xa + oglh v v/
length (map f xs) = quoﬂn ' i Vb
sum (map (+ k) ns) = W+ Swen mh - X

'DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equacoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE  {(Qm LXA ¥ ;)(D = Q{m\ XA + QZM//M

’f) ) l ?OJ\M; ./(U“'luf/ll)é* . . |

- «L \/ﬁ Suﬂ/G“I\ALQﬁ)’Y\( 7N Wﬁ'\\: dﬂm \\/A(—(é% (Iﬁ)\ ,/
Voo wdut,{; &N\\/X’\( ,%u K

Py ! cedecdpm

cu b ;\Ma Ky

1 AR PV
= Y \ = QEQM t@lﬁbﬂ ggﬁ)
bm L] JZW )]xA . %J\ '%(@zmQ(Aﬁ{;WU/LM),J'\’ |
~o+%ﬂ Na/ (1 =S fom Knrhngn) w0l CH. 7]
w+o£ )~ i 0 Q‘“U’\] ‘.,(M X}w%
7 = Qﬂm?]l; [{+)- 1 @JV\?A] i Q,,\)( KK+ @’S [ (Yom

Tradtsdt, S F s SRR

i

DEMONSTRAGAO DE __ ~nD /{ (XA ‘”“M) = ’7"”-‘0{?(’\ H mgp i”\/ﬁ

bﬁ X . oaﬁ&jm - -

5@,\ YA i i[K HA)# e (Y
Bepony \/ | b)L 4 7
V2 imdusth O XA Q ”'“"F frm{v&/\ﬁ#w} e
BWJM = o A (KntHYA) CHT]
~p §(L] ”3 ) L. | ﬂn%é hpds s [l
S s
= map gﬂklmﬂf f}] é
i,mmlialg. \/
Qokg Smdedivh:

Sugtnbe. rof) ALK A ] =rmap | ”""W'&“
g K




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

d o ‘\\o(\ g*o:\'o‘ L’\'d A ;
: e LY s ke (/

g;‘\\\))ﬁ“ﬂ\ld (\ ',oL-—DLhI}oL"DL;"*(’L .
mop i (-pp)» Lal-=(p] Lidber o (oL -p ool ) » LoxdP Lol
wmap § £3:01 S Kl d ca.;;\]
mop & (X:X5) 2 g% map § xS Jpdber \Jﬁ%\xx. R
&mn%"ih =. Lot ~D Nad { ol tiine = MHCY. XS
L‘“%-\“ (=0 L7 vV

&c-n:h'\h kX H5) = skk&q_“\%\y\ £6)
(&)= () d Ll -p Ll

L1 x 5296
[x:xg)é %S:‘.Xi\xs“f\‘%s)

s

ey G
Complete até 8 das equagdes seguintes com algo interessante:*

de.(n+#m) = dm 3.—6"M 5
map f (xs ++ ys) = mop § x5 H moap b.ys
product (xs ++ ys) = product x4 - @roduct VR v’
reverse (xs ++ ys) = regerae s If Yevevne X5
length (xs ++ ys) = Jemgih x5 + dength ys L7
length (map f xs) = Jengih x5 e

sum (map (+ k) ns) = aym ns + K.&u\ag\r\ wy V7

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante. .




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.
DEMONSTRAGAO DE Qﬁlmi‘u hAXS # %5) =\ “'%33 XS ¥ !grn%h\-és
Por ndvedo em Xs.
Booce -

Cod cudamss : &

Lonqin (CI% YY) = Jen ys LA .4]

.‘]m%’t\, 2 1 dew WO+ Jey ¥ € dew.1] /
2 den ys  LO-idLo00) 4]

Parno Iwdutive i
Svponha dev %-\h (Xs ¥ %r,) z den XS-‘f en 3>

Col S ; s
Jen ((X:%5) ¥ 95D Jen LX: (xS H ys)) L “Sa]a.] <5
= 6 (Jengin (x5 % 42)) C dew.

- 5(den x5 &—&&Vt\%s)c""\] 2
Jen (X :XO) ¥ Jem W6 2 G (g5 Jem x5) ¥ den 36 [ Jen.a)

= dewn \_bc,-lr SQew x9) (-£i'l-:-c—€-w‘3

25 (fen 4ot Jenxg) « L(+)s3d. >

£ 5{ Jon 25 ¥ Jenie)s  GLAITeEmRT g

]

DEMONSTRACAO DE ™o ,0‘\_()(5 F 0s) = moap Lxs ¥ mop '% b

Por imclua:io em ¥$-

mog (L8 ys) = map § ys C+h.47 -
c1 2 { g5 L MOPe
- B e $ Y
MQ'? %% * i % %s :. ‘V(V\\}\? \% ‘6"’ \/ Lt L
1 \ 5 1 S
Pugn\;zhc\\gkﬁ v\;ep %U{S‘“ \as} 2 Mo .%)(6 I mwoe ’% \h

Clewdamen, : L2

' : (x: (X5 % 9))

TSP KE, R : MMQP -éx : moplritrys) Cmap- ) ‘/\/
= dx (mep § x5 wr mop & 951 LH-1]

mop §xS) # map G 4o (L mop §ao i mar 95 Tmag-a)
el




(19) I

Para qualquer « : Type, definimos o tipo

data Tree a b
Tip. : b= Tree a b
Fork : a # Tree a b » Tree a b # Tree a'b

(9) 11. Escreva como regra de inferéncia o principio da indugio para o tipo Tree .
RESPOSTA.

Sejan § Tvee o b Prop [
(4x:6) L QCTip X)) o (Nx 1YY, r:Tree Qb)(.(P(S)'\QLY)"?({(FOVKX&Y)

——————’-"_—’-
——

\\H Tree o) L Q 1)) v~

o

(10) I2. Defina a funcéo height que calcula a altura de uma arvore e a funcao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

- s Yipn i+ Tree mb—-DNoi“/

h@;\%\“?’TY@’@ abd Nat tipn (‘ﬁp n)f- 560
hz'\%T\n@iP “\ = 5470
gt Eork 4 T on

tips (Fovl( n v): S50 ¥ ﬂ%

S6 1880 mesmo.




214) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.

DEFINICOES.
: ke : VV‘QOUM’«‘@V ;\\Lg( A La
O&ko_ﬂ Noj {& product [ /1 A
(;. N product KK X p voduet us
S Nof » Not
; :7((&"7‘6001) - Lg =
Dode Lt Type = Tyge /,tétt’w Do ¥
Pl - MR ‘ piltor ¢ Kos S go bhen 57 filler
(‘.2)“ ot > L —sl,o(x Mﬁ””f X '
m@p:(m»—»ﬁ)-»l_w =Ly (*‘f)fL(;L'S‘L""7l"7k
map - (1= (] Pt fl e = i
map {00y =y Wop g XS lngth * Le = Neb
jwiL/’?J/{X WWEE:O 2
M= 0 ;(:LXSi’é"'é‘l":v‘a-hé—-gcx_g
SM,mgf lﬁma“‘ /
‘ A = S (Jag¥h xs)
Su,m(;c-'-"“\’ X 4+ Swm o 1S

2y G
Complete até 8 das equagbes seguintes com algo interessante:*

d - (n+m= d;-:n«d)v-m\/

map f (xs Tt ys) = Wap £ RS 44 Mo £ Y3 v
product (xs ++ ys) = Produck rs & + product ys X
reverse (xs ++ yg) = (or'ks H vV Y5 P

length (xs ++ ys) = ln s + bnys UV

1engt‘h (map £ xs) = ln x5/

sum (map (+ k) ns) = Swn ns + Jon * X

'DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36). P
Escolha até duas das equacoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE yngp p (a5 #YS) = oy ¢ RS  Imcp £ Y-
Por ivdugbo em X$. ¥e
Coso [1°

| Colearlomos -

| mep ¢ (03 ++ )

"

wop £ US) [ten.8 ws]
g LI+ mop b ys [o).L map ¢¥d

T mop ¢ LI+ mop LY [[iyﬁp).({f[]]

%
| Ceg i1 XS g :
xop\éc\ me § (pc,wv_() TWep LOKS +e wop £ VSo o bty
o -

| mop ¢ (&(::xs)w ys) {lx Sfompp ‘1(&3 wys} Exj

Fu(mop g s v mep § 15) [
maf) (2 Kt KS +E mop £ YS [_ x'}

[}

ty

[ §

DEMONSTRAGAO DE _{gnqtis (‘““," poas) = L,./B LW xs
for imd . om RS- U ‘
Easos [
| Coleul ooy v
( Lungth (mpe[])3M[] [qu%id \

4

Ceso 2 XS 3 :
[jufomkﬁ ﬂwgtL (ww\() f xs):&m 13
Codeadoimos :
| "lon g £ (b0 lim WXIEEPE £ #2) Luncp 2
: 5 (lmtrop § 1) Y [lagth 2
= 8 Clinis) "V ]

S len i a8Y (\p [langth-2

het




21 A pov Qe prefixg??

Defina 6 dos: Nat, List, map, filter, length, reverse, (++)] sum, product.
DEFINICOES.

Dato Nef + Tipe & B): Lt —» Lintd = List -~/
0+ ek : (+)|¥%s L3 = X5
SK;NM’T‘N&% ; (‘H“) %S \(S - AX«“(YS"H'(\(H‘/S))
Dot Ligtd : Type v List « 2 \ nevewal. : Listae—= Listet
Nil : Lot \ $nebowes (] - [ ] :
%m:maLwa»Lm¢\/' LB 5 ;
Map : [ol—p)— L\ofo(:/l:;o"f?j 2 3 nevmnei(x:+xs) =fevene ¥eg:: X
vap []:=C7 vze >y L~ 7\
@"‘P REE R {x::qﬂs
Lemgth: Listd = Naf *YP‘ e
Rem%{'[/\ £1:0
Iéem?)‘r% (¥::X8) =-‘S(Qw%+ws)
v
2 G

Complete até 8 das equacoes seguintes com algo interessante:’

di- (m + m) = dm +dfm\/

map £ (xs ++ ys) = fx:: mmplys +0sx)) X
product - (%8 ++ ys)s =

reverse (xs ++ ys) -——ne,\/ww@,(xs«”.%)):;x)(
length (xs ++ ys) = Qem%Jrk X5 « Qem%fh\/j V-
length (map f xs) = S(ng%ﬁ\ yg))(

sum (map (+ k) ns) =

ADEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equacoes escolhidas precisam
comecar com palavras diferentes.

DEMONSTRAGAO DE _[oyorth [mnah | x5) = S(Q@mgﬁk X$)
Se)a ¥§  Linket : ‘ ¥
@u[wlovww@? '
bm%’”"(/vvxq)? | X$) X
= Qu%%(inr IYm[JXS) [Nm}:ﬂ

= S{Longth k5) [mgﬂmﬂ

: X

DEMONSTRAGAO DE g (m 1ond) = edwn
Pon iMdU(}é@ .
Bowe :
Cal&Alew@’) :
0-m+ 0-m

=6+ 0-m [ta.q]
+0 vo 163.1]

= 0 [111.1]
O-(mem)
S0 .[tas1]
?M’Jo imbubivo -

SO Jue K (M4 mn) = Km +
s




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (+-+), sum, product.
DEFINICOES.

PRRRENC , y6) [ (i) = G (3] ]
) [ “f’()(:) => )(7

<@

Filtor &g

i

@) G

Complete até 8 das equacoes seguintes com alge interessante:*

d AL m) =(©’- n) f‘(dm)
map 1 Wt yS) = mﬂp(f Xs —> >’§>
product UGS (ys —>vs)
reverse (xs ++ < //e\/(A@ ~=>Y3)
length (xs +€ y8) = L %)

J/

length (map £ xs) :L(h')ap(f XS)
sum (map (+ k) ns) =g .. (P& +K) —> 1S)

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36) P
Escolha até duas das equagoes de G para demonstrar. As duas equacoes escolhidas precisam
comegar conppalavras diferentes

DEMONSTRAGRD, D [}] 4 £ (Xs4EVE)

ll Map: [E—> | Nl

L3
o« Xs=>)6 ‘

DEMONSTRAGAO DE




(19) 1

Para qualquer o Type, definimos o tipo

data Tree a b
Tip : b » Tree a b
Fork : a + Tree a b + Tree a b + Tree a b

(9) I1. Esereva como regra de inferéncia o princfpio da indugao para o tipo Tree /v.ﬂ
RESPOSTA,

(COMAID, WY

Tree o f %
X

(10) I2. Defina a fun¢io height gue calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 i8s0 mesmo.




' /
o1 Aviso: Watewdtica € Case sensitive: (b #®)

(-..Q atd ‘(‘O(\'\'-SEV\s'\’t'wg'_ a#a )

Defina 6 dos: Nat, List, map, filter, length, reverse, (4+-+), Bum, product.
DEFINICOES.
3 WA
> % | DEF Som - List = Nar
Do Nar DEF  eneHT . LiSTDS) Nar ,| -0
% L [] 7 SUM [] =
ENGHT = ; i g
i NGH O oyl sam Q(:;xs}: X +5um (03]
b LENGHTIEZ) = S+ LenohT (45)
= gy
S N NM’ WW‘B
N k e o, |
5 DEF MAP . o= [, LioT &, LisT X
\/\M/‘
Dera Ligr MR EC) =2 )
L ] T LT M*P%YMWV’T)‘
map F(xs) = F « . MAP (5)
;a,.:s_ O‘Y_ o e : DEF ProducT . LisT Nar
ai:il ) lisr WWW? [1=0
{ &4 — ZoDUCT =~
DEEPrgper—WATNSFNRT Wd X
Pt O el B Protgor—srxs—=t-Tromuer-
. - s i Praucr (x7 ¥5)= w-PaomueT (45
Prepoer—r-Sm—a—tan}+y
@) G

Complete até 8 das equacdes seguintes com algo interessante:*

d - (a+m=DN+*DpnVY X
map £ (xs ++ ys) =+ Fx . Mw e (s b))

product (XS ++ ys) = PaovucT * ¥ %:PP-ODUCT(&**5}
reverse (xs ++ yS) = Reversz % Y . REVERSE (SHSIX
length (xs ++ ys) =SS *+ twow LEGTh (§r+s)

length (map f XS) = Levcfdldmseapif [giGTH( F ¥ MRPF‘J]%
sum (map (+ k) ns) = Som—w——* Gum (+kln + mAP (k)5

CO‘{\Q\)\V\A'\U\ dawals A Woragdos
XS € Um nowe S6; W0 € x-S

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo inte

ressante.




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comecar com palavras diferentes.
DEMONSTRACAO DE D+ (v+m) = Dn +Dm

Sesn D, N, ML ETH . NAT

Carcueamon .

D(n+m) =
ID-NDem (). Com

Imepisto. )<

DEMONSTRAGAO DE map 7 (x5 ++ ¥5) = FX4 MIPE [ S.x ) X

Sesa F. .o+
Se38 XS LisT A

Sesa Ys, LisT B

CGLC,ULAMOS" .
e = %55 o lier2)

Chttommos.

APLICO F em = Prrs GANMRR F x

Carevenmos |
P+ VS

C aLcuinmos

mp F (xS +4 ¥s) = X

map £ (s ++ Y5z (Lismd)
Sn Fox omarlseg)  (wap 3)

¥ 8 (et 1)

1

IMEDIATY |




;
(19) 1

Para qualquer o : Type, definimos o tipo

data Tree a b
Tip : b = Tree a b
Fork : a # Tree a b =+ Tree a b » Tree a b

D . A . . Sk . ~ 3 e
(9) I1. Escreva como regra de inferéncia o principio da inducio para o tipo Tree a. B
RESPOSTA.

o T .
TP B>Tree @ B Fooki A*Tree a b= Tree o @ > Tree # B i
TP Tpee 4P

Teace | Fres M?‘L:T‘%.i;*.v“% Teee ¢

(10) I2. Defina a fungéo height que calcula a altura de uma arvore e a funcio tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

DEF HEGHT . TRee = Nar

HEIGHr;(TnEE 6. =1

L+ Ueiont TQEE -1 -
2

I—Ie:r,HT TQEE h -
type ecvoss! :
Der Ties® Tree = NoT
Tirsyleee -0 = 0
Az 7

Tirs Tece _

X

S6 1ss0 mesmo.




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINIGOES. T

o\ot&yoxm‘f}m broudty + Link« — N

O Nok =

6’]\(®x"“>)\/0k M(n@'afTQ\:é(MCMQ

et A0 femi
i aie i _ 4 aree = 0
)([Jefnflil\/et"*)gto&u”&gﬂitu N

e e S Sk S Mo

X #L3= 15 )g Wiiw—o(}\*ﬁu}ﬁ(}
xoHye= 5(xIX 'W[D}Jw_\[]:[:\,

Y
ook f (X2 L) = 67<°~<”m‘3%

oy

2

e
21y G
Complete até 8 das equacdes seguintes com algo interessante:? ><
d - (n+m) =(7Or\eo\<3voAp/\ez§\m\+(P‘sé“§'P m\

map £ (xs ++ y5) = fW\OPFXQ‘"H‘ fYY\o&p?Y[L v
product (xs ++ ys) = Pred X, o Pf\e@LYQ P
reverse (xs ++ ys) = e yrXao. +H- h&zU)’Qx

-length (xs ++ ys) = Qﬁ,mx&+ s, W al

length (map f x8) = (o x n

sum (map (+ k) ng) =6 0 x

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagdes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.

DEMONSTRAGAO DE /yyvoup k()( R It \/ ’l\ e

m)\,oxr\'v\ )(fl,\/[)“’ﬂﬁbk\/

imgo”ﬁ ey A0 V

Cor T 1
ol

= ol Vi e+ 13

rd -+ eoPiel Yo
HY:\O():Pj%#M\oP Ja Loy

e 4yt
i

b yedango P
7| 0 q\'a'\" 2

V.
(\'Y\D:P%Ct_l ‘H'YQD

G A R
Colr
(05 )
mpfj(X:zCXQ
Lo o )
:6%2“”*%6"6 .
rrop YA LU X
e S e v
= (g o X7
Ay rmep ¢ Y LT

+H Y,
HYa) [

2]

Q—H“/

T

DEMONSTRAGAO DE >. &

' ;)—— FAYSS ,GCX::%d e

Bepsine Fiaa




19) I

Para qualquer o : Type, definimos o tipo

data Tree a b
Tipv b= Tree a b
Fork : a » Tree a b » Tree a b =+ Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree c.
RESPOSTA.

A 2) (oL palt

O X L B T3 )

L

(10) I2. Defina a func¢io height que calcula a altura de uma arvore e a funcao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

[@"\P/\/O\t ~ — Brordne /\FY\I\(/*@& '

ey
[ Mok~ ok —— buncimoerds

TJQPQ
[D"PND& —— AR

| 55@ NoX —® VoR ~- movor fellwn

S6 isso mesmo.

0
/7

A




(24) A

(21)

Defina 6 dos: Nat, List, map, filter, length, reverse, (++), sum, product.
DEFINICOES.

debs Net oM : L@@
TV 2ofn L1 -0 >
& Net = ot S0M (% 95) = o 1380m A3
Oata Q'ﬁsf S Psoduct: @@ ~
M ok & / Ysoduc k[ 1 = | oi
Cons: o = Lot => L™ Product (1-25): 2 $Pidoc ;

mep: (@ p) > Lo2Lp | Length: L@ A I
T R e Lenath T 1:0 |
MeP P(o:25) = bo: Map Pao | LENGYR (:5) - S{length 25)

G
Complete até 8 das equacoes seguintes com algo interessante:"

d-(n+m)=d-ﬂ’rd'm1/ -

map f (xs ++ ys) = Mmap bys *+ map ! Vs
product (xs ++ ys) = ProdyC 4 X6 # Ppduct }/57(
reverse (xs ++ ys) = (euerse ¥, +3% feverse x5~
length (xs ++ y8) = Q@n%{»\n 5 F Q,DY\%H'\ ¥5 v
length (map f xs) = Qen%ﬂw oV

sum (map (+ k) ns) = ¢ o (59
. 119) X

'DEFINICAO., Chamamos algo de interessante sse Thanos acha tal algo interessante.




36) P

Escolha até duas das equagdes de G para demonstrar. As duas equacoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE Map { (B++ 15) > map £ 25 ++ moy t i
e Piasp

OeRM X5 ¥5 1 loh
INduesd em xS

Caso [ ] \/

Caleulemas

iso vioé [Mep (L 14 y5)= mop FL 3 4+ mep P
un cSleo |0 B (T 7 exye)e T ) 44 Mep } ys  [oepn)

N30 I ys - meyp Ee ] T.1]
Coo W1 &ﬁ Comclujiwe  dgo ATivial

Qe N Shlames (wefl).

{

DEMONSTRAGAO DE _2ym (Mey (+K) N%) = K + (um ns)
Beye k:nap
@C&a ns QISJF Q
Caleulermos
2um (fnep (+K) 19) -
)< Som (K:ns)  Limep).2J
£ +(eum n9) [(sum).2]

(44) Lo~ Llecs o
L1 +¢y5-ys
(LA9) 0y = o2 (25 44y5)




(19) I

Para qualquer a : Type, definimos o tipo

data Tree a b
Tip.-: b 4 Tree a b
Fork : a + Tree a b + Tree a b = Tree a b

(9) I1. Escreva como regra de inferéncia o principio da inducio para o tipo Tree .
RESPOSTA.

Vo)
(¥

;

(10) I2. Defina a fungdo height que calcula a altura de uma arvore e a fungao tips que conta
quantas folhas tem numa arvore.
RESPOSTA.

S6 isso mesmo.




21 A

Defina 6 dos: Nat, List, map. filter, length, reverse, (+-+), sum, product.

DEFINICOES.

IDats mat : Type\/ | 8) Sums (] > Tt
O : Nat ervoy " Sum L7 = ®rror ‘empty list e da\'??
S Nttt e\ A=

) nap i (X >F) > @] > E\P]/

eo2p - CT =L 6) Petatist

length (xS = S (length X9) \

S&UW\ (Xiike) 2 X’f‘SW XS
v

rmap £ (xiix3) = £x 12 rmap £xs | Piva gualguey ws tyee T
EHEL, o U PR colie L7: List
Pilter - €3 = [,-J Coms o o DLista > [is{w
Filtey £ (xz2xs) = if §x trewm Kiifilterfxg
V4
gelse fultev £ x5
L) |engtw 3 [« > Nat
lengtn £3=0 \/ i

21y G
Complete até 8 das equagoes seguintes :?algo interessante:’
d.(n-{-m):d’Y\‘\‘&fY‘ﬁ
map £ (xs ++ ys) = (mnap § xs) £+ (map¥f ys)\/ \
product (xs ++ ys) = Produet X5 o Produet ¥§ ~
reverse (xs ++ ys) = Vevevse Y5 ++ Vevevrse XS
length (xs.%+iya) = lengtw XS + length VS v

length (map f xs) = lemgth X5 il
sum (map (+ k) ns) = Sum m§ + (- lenglh ns)

1DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(36): P
Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam

comegar com palavras diferentes.

DEMONSTRAGAO DE [gn gt (map £ x9) = ]e‘n@fh XS
Tov imdugso- | Calculamos | | x
Base- [ lemgth (wap ¢ (hzs ns)) P,
Sop £ 1 (7 p) dew = Jemgtn(F 5 27 map #lks imsp. a2
Calev[gmos - : ‘ v
lewg ey (map £ €T \/ = 5. (length amap £ hy) Bength.3]
= lengtn L7 [ewopy /1 | =2 (length KS) v [LHID

= lemgen K ezws v flemst o K]

2

[7)

Imediafo # Trmedisto &
Pormmo  [mdutivo ¢

Seln K5: Lo {,% H1e O¢¢)Tlength map £1s

= length KS] oy

5@1@ K" « \/

Sejo £: (x>p)

DEMONSTRAGAO DE Jengon A% §+H¥5}+—lemgtnXsHenatn—ys

Por imducso. "o T (G341 = (map £ ¥5) 4t (map £ yo) v
Base : | =fmapf (2 (kse+s]) 4.2
Seo ys5i Lo _:FKE map (ks ++y5’2ﬁ-’map. ]
5o £: (o > P) v;(m‘”((m” ”5\“'0*“3!7 Fyo)lH
Caleolamos ¢ FH25 map £ lis) (P E v) 1) 3
cnap £ (C ++Y5) / =map P 1sKs) 4o O3 £ y5 frgpd
= e £ 5. ety ] Teedidto

i

L] ++map ¢ ys\Ki+4) 1]
= omap FLY +4 map Pys [mop.d] |
lme&\’a‘,‘\?@ U v
Passo Indutive:
S kst Lot t.g HT 2 (VF)Tmep Flhis pays) <
("mep £ KS) ¢+ (mep £ Y5)
Calevlarmos
L emap £ (e e+ ¥5)

ey 1] 3 Tag, »Tec]

LT++Xx5= XS
(Xzks) ++Y6 = X 24 (XS 4++Ys)




21) A

Defina 6 dos: Nat, List. map, filter, length, reverse, (++), sum, product.
DEFINICOES.

budst. 2.7
0: Nkt
S: Nt » Nat

2y G

Complete até 8 das equacoes seguintes com algo interessante:”

d ialn £ m) = dem +dem

map £ (xs ++ ys) = Fxs «+Fys X
product (xs ++ ys) = producfxs . product ys
reverse (xs ++ ys)
length (xs ++ ys) = tengfhxs + Lengrhys v
length (map f xs) = Length xs v

sum (map (+ k) ns) = k+ (sm 25) X

v

YEVETSE YS ++ TEVeTSe XS

'DErFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




24) A

Defina 6 dos: Nat, List, map, filter. length, reverse, (++). sum. product.
DEFINICOES.

Ao, N @)7< Ur s b - bare - Giber
DN&\ SR L B XN AY v’
@'\:: ”)@\H-)‘S = YO )
R ey
M~ o o Uik
PY INTISC U i B VY
. 5,3,3) = 03,0,9]

2y G

Complete até 8 das equagoes seguintes com algo interessante:!

d - @am =Bt @Y
map it (xeokh sy =

product (xs ++ ys) =
reverse (xs ++ ys) = (root Y3 [mmea AS) V7

length (xs +F ys) —(&k%*’vs\%’(mh%*¥§\b/

length (map f xs) = )K
sum (map (+ k) ns) =

1DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




(24) A

Doh'na 6 dos: Nat, List, map, filter. length, reverse. (4+-+), sum, product.
DEFINICOES.

Daodow Not Winera

§ S\ L
02N /.

W (i X
'MU//MM x&y-‘&:x IAUM(X%3

- TR 2 St findro-
s Lu;&’X S = een "diss. nod © fat”
Jongthn:: disto =Wy (ke = 1OP(MET IR 2 rarch)
LenTA=0 X
Jor1 (K) = dem (X) + (hen 2B

7.

7 N

@) G

Complete até 8 das equacgoes seguintes Walgo interessante:*

d ooln i) =(&Y\+&m
map f (xs ++ ys) = YY)OQ:G y’;&/ H—-WQQQ\NBJV

7
product (xs ++ ys) = Pj»@&u(}c YA © Prioducenh =
reverse (xs ++ ys) =mm‘\ﬁf&++mmm KNy

length (xs ++ ys) = ‘ (_en%m XD,‘*’LQY%M A
length (map f xs) =Length (Wap £xa) 4—Lergm (WDP\C\_/’\QX

sum (map (+ k) ns) =

'DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




19) I

Para qualquer « : Type, definimos o tipo

data Tree a b

Tip. : b= Tree ab

Fork : a = Tre

eab-+Treeab- Tree a b

(9) I1. Escreva como regra de inferéncia o principio da indugao para o tipo Tree .

RESPOSTA.

b
Wb

LS. ks

20

Tp: b

L

f ¢ 92 - .CA._lQ__%C_i
hfmn; A b IﬂKMbMMgb
= Toree 00 b Sosks 0~ Tres b= Tree..

(10) I2. Defina a fungio height que calcula a altura de uma arvore e a funcao tips que conta
quantas folhas tem numa arvore.

RESPOSTA.

\(]Q,\Q&"ﬂt :

s Lloog =~ Noo

7

S0 1sso mesmo.




24) A

Defina 6 dos: Nat, List, map, filter, length, reverse, (-++), sum, product.
DEFINICOES.

data Nat where |data W x where [map: (&= B)= /x> IF
O Nat \ Wik s tisfox map-(3=(] s

J% fovs't A= a0 LT fimap 4 (x1115)7 st g 65
< Lengtn: [o— Nat

el £ ;
?zé%ec”.(xﬁ&mb Ob,ou&&‘){éx lengi=0

Futer_ (1201 , :
ity oy 7 o g Sanes

| 0= X il fec PXS
[othenwise = Licter O35

feverse; Lo=Lol
rev (1=[]
m:v(x:fxs);rev)(s@[)dx \

pe e

ey G -
Complete até 8 das equagdes seguintes com algo interessante:’

diio(n + m) =gt dom

map £ (xs ++ ys) =mag FXSHpardys
product (xs ++ y&) =F/‘0<{X5 . V/W/YS
reverse (xs ++ ys) =pP0| Y5 # VXS
length (xs ++ ys) =/enxs+ (enys S
length (map f x8) =(en1 XS,

sum (map (+ k) ns) =

1DEFINICAO. Chamamos algo de interessante ssc Thanos acha tal algo interessante




36) P

Escolha até duas das equagoes de G para demonstrar. As duas equagoes escolhidas precisam
comegar com palavras diferentes.

DEMONSTRAGAO DE {dp /ﬂ (XS HY = Map zﬁkj + (’V/ZW/U/‘{.

Sesafjou>b- v sy X5 2001859
Seam 5,05 4 st o Soponed mav £ (S # s )= mag Fs o s
Pow imdedgm xs. A (L tupngs !
W0 X5 =[7 mae £ ({xi:xsy#Ys) b

(g ames: 2ty £ (ks (s s ((#). 7]

g £ ([ #rys) = {1 mop £ (x5 vs) o) 2
“mantys [ 2 Fisrow basemap b vs) L)) /
Moy £ Y4 oty a0 (i1 xs 4 oy £ v

[Nrmantys [mwpn | “Fru WLN#%%WW £ vs [img2| X
"ty L0 T i
() s bot > Lot = Lot ] '
[I4Y5=Y5 _

(L XS)HYs = Xt (WS 4Vs)

DEMONSTRAGAO DE 21 (X¢#YSN = (en X5 +L217 vs

Sesmm XS, Y5 & LS. w50 XS =(xlixs')
pog iwouglo pruxs, v Sopont (e (xsleys)= (onxs' ecen vy,

Ao 5= ()¢ : QZOJMW" ..
ALy 4105 (e (v O #ys)
ten (£34Y5) Zlen( X (xs'eys)) [(H#):2]

=S Len (xsHeus)) Vilten) . 2)

‘ =5 (e X5 H(en 55) EH, L]
SO+t WD) o (i ) on s

2 (en Vs +0 LEVDM | - = Sprgm sty ¢ (e vsiCen). 2)
Zeenys (DT = sonvs 4 S0 xs)NCt)-com)

N4 = S(lenys + (on xs’)l{[f)- 7]
S (Lenxs'tuenys) [ct)-om)
il

= (eayy [#).1]
(e [N+ e Vs




