= = — R o e e I — -‘

42 L

(12) L1. Complete as igualdades seguintes com algo interessante:°

length (zs + ys) = \g'vxat\r\ XS@ ?\mat\\ 3 map id (V4P

filter pomap f Craf £ o £ilteY (P"‘E\

map fomap g e (€of)
map f (25 +# ys) oona® £ x5 w an® § 4§ Product omap (n ") Z'(M'\B o Gum

(12) L2. Defina recursivamente as fungoes: length, map, filtey, fold.
DEFINIGOES. v ,/

WP L (o P) P La>Ls | filer! («2Bodl)r Lw sl
wap €[I=[] filker ¢ [= [ :
AP £ (XN = Fxne® £ xS ETer @ (kXY g o

them X falter P xg
R\se £ilces ¢ x¢

lerngth t L > Nx
\emgin [1 =0
lemgln (x::x9) = S (lemgn xS

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA _rmaf £ (XS & Y9)

S s N8 1 Le
\MAuE0 "o XS.
Caso L)
CalaVlamos?
20 £ ([ 44 ¥
= A€ £ 95 o A

= [ ¥ anae ¢ 35 [0l

2 s B35 mavi oS
Caso (. x8).
CB\C\J\W :
ML (1) 4y
AR € (ra(psey) oW
= WX AP £ (™ YD) [ep T
= BRI ey W anafeys) T
T (Ex natexs) makys) (WA €

= @ F (XA P Al £ 3S (el )

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

——4___4




(42)

(12)

(18)

L

L1. Complete ‘a‘si/gfaldades seguintes com algo interessante:’

length (zs + ys) Ykl Yr + Bil Yo map id ‘—/EOL
map f omap g ~5/§m%op (Fog) filter p o map f o mat? 0 JITA (P F)
map f (zs 4 ys) M"‘F“H""

product o map (n) = m.qp () O ntem
(e R X ) A (ot £Y2)
L2. Defina recursivamente as fungoes: leTy'h 'm&{ filtgfr, fold.
DEFINIGOES.
fm s Lira =5 Nl { 7 [wFool ) => Lt ->Lada
= - v
we T e
Q»ZJE{ (Co-w X ¥r)= 5( Dol 1) /& —>(4m—>)->L?wS§fnyyn\

e (oL—>p)~>L.-;tae = LLER oy - NLF

w F (Cumxk—b)\.f \{(W*ﬂ)
X t

w’l__l\},ﬂ }\
mufﬁ(&mxyﬂ)_ Comn (FEm) ( rmidf %)

L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA (¥ : L,ﬂt‘u[(wr o map ) QB WP (508D Q
@ Q:Llita
sodugso s Vg
Case XlL T
Cole . v
(P § O &) [1= mo?r(nﬂﬂf&[?) (0 )
= mopp([T) ¢ (k)
:E] V4 C ~R-7)

Pl Ll [ € ) 74

e T

C&(mx’ POF~Y G ) (X% ,ﬂ,ﬁ.kw&uuw) (0.1 /
— P (gx) & 10)) (~map-2)
= Piexy, =@ F (g xm) (ol 2) \/
T(os)x . amop B (mop & X9) (90 \\//
Pog )y ((m«’fuwmm\(“’

(fog) % - eap (FOL) ¥ ( HT) /
— ik (s (X :i%n) (""“fl)

6 p 3
DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




42) L

(12) L1. Complete a.\;}ualdades seguintes com algo interessante:’
length (s 4 ys) = Aamglin X b + A& map id = *0

! ' v
map fomap g = filter pomap f =

map f (zs H ys) = pmap [l Xa # ey ~ producf o map (n i) X { m*)

(12) L2. Defina recursivamente as fungoes: lgn h, m :p,ﬁ.}’r/er,fol.d,
DEFINIGOES.
7‘.\-’"“1‘&"‘5“ \ o =2 ‘ - ) A y \ : V¢ ¢
ao A { - 71
L3k (d4-p) - doa- e ot s typgervo
g % > i [

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
E a
DEMONSTRAGAO DA .

<X 3
¢ e‘.:\?
:,‘: V4
{18 't
; (AT
Koo [4(a])
. m ‘gj ELA 3 =
- 0 & [ m09.1
a1 Imog.
__P"\PJ“.\:‘ ~£; 0 ‘»}'4"-’«,“»(‘ /\’ )i ‘x

- Mn% Il Iwep 11
; LY [wap. 1)
HLona (X - X )
Sapn ¥ ‘i)d ’)‘
1D @I o) (o G .3' ;‘ b !:,wmp L{" o)) 4 | (] (4. i
Jyodo @ [owogdho nag Q)fﬁ"?a?
Y 4 (g 91)3 53»!} (b1.2]
: ol ‘Q,(J«;}S}:,\Wﬁ ¥a) [map.2]

3 Q)m;b,\‘o ! m\a‘,\? »%.{Mw]ﬁ?yh) lm\’ﬂ‘ 23

£(30)

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




(12)

R R R T
i L e e

T

T1. fevd o Wi ; . :
ESCle\\ a regra de inferéncia que corresponde a inducao do tipo LTyee a B.

Qa0 il Ganyl]

A

ff\’vu.‘?“"'»“' /Y\((C l

T2. Defina o que precisa para o GTree _ virar um Functor.”

DEFINIGAO.
g ® e

FNops (o8- f@-t TN YR
'.\'mo 0 1 ? (¢“&

8 ﬁ'( j(\’\kﬁ X ‘__&X 5\} L
h‘m } (Ned (Eu‘L«C = Mode G4») Q)(\T.nii }(ILU ]t ’J))

m }as nso \“Q(Iw"m aw R
T3. Levando em considerag exemplos de uso no quadro efina recursivamente as funcoes:

f\é t\sé LTree o 3 — Nat

join, meet : (@ = a = a) = LTree v v — LTree v o« — LTree v «

balanced : LTree Nat Nat — Bool

RESPOSTA. Nao repita as tipagens na respostal

forvs

lOﬂV\(. (& \ ,.\) = O

lovhS (FO‘(‘AJr)f 5( forke L+ e V)
TR

k\\, (Bg)= 90
ch( O(“lw 0()~—— \_,\Q‘;)Q —\—G\?f/

e ——

ol (b\’) x) =

%)

) 1
NN ol OA (X)\Qgg Y ) Noen Qmu QQM \0&

(UL

omd Qm\t\ % 0 Y=

« .IY l7 ‘Hl\e\/\ True else F;\se »

é W naneira wuto c.ovv‘)\'\ Qda 0 dvter
«b »,

7Com tipagem; ¢ sem demonstrar as leis necessarias!




(20) T4. Demonstre: tips = S o forks. 0

(12) T5. Defina funcoes eval e step p

Podes considerar dados quaisquer dos teoremas da L1.

DEMONSTRACAO.

Oy b (taoo o

o ),\CJ\C,\Q 0o J\J .

Coeco L.'\\’ij
{ﬁgg({ig;:«z\}{ %C 3 ‘\_»“#.'_

Cono [ Yok 0v)e

'/Q'Q(O O\.; QTQ’U b i3

L19% (Com AN ET

e Z( ’/\){ \oaks( + YOWK% Y)

1§

X\ 6(5@6 0+ ST )

(5‘3(deb®4—f}(\mM6v)\/

PR &)
\ s
— g

1 (WD)

1 (Sum) L

70

L ‘%0\'\?"7 Ll

-
i

A

= §(fom_0Y)
; \
m gOr\L S
ara o ArEx.

DEMONSTRAGAO.

E10l & Nak x = Nob

e0ad (k0 AR 9,
el (Pl 1) = ol € +euol ¥
o0l (Lxmes 1) = euol § * eal ¥

5+ eQ% BQEX -t ‘3‘-(\\;
Step (Esox) = X —Type Eeof

ctep (90w 0v) =

S6 isso mesmo.




(42)

(12)

(12)

(18)

N S T T — -
s = S i e e

L

L1. Complete a’S/i;ualdades seguintes com algo interessante:’
length (zs + ys) = gﬂt X$ 1’/(7]'443}1" Y map id = L
®
map f omap g = M\llp ()é o;.) filter pomap f # fmap { (é[):«l-({)c g))
map f (;133 - ys) = ,%4{) % 7(§ ’H_"‘"""F 6 #g pTOdlLCt o map (TL A ) { (M«) 6 ’M)Au (]‘.

L2. Defina recursivamente as fungoes: leny‘,h,, n:/p,ﬁt:%r, fold.
DEFINIGOES.

,ﬂmgp"tx s Lot s M ’M}‘f” (& »Bocl) 3 Lr » Lo

l’”\j}’#f]=0 M‘b—’-[]:[]

-&«3}% Q::x;\:f?(/&u}ji x) &Jf;»- ?()lf'%é]:)é {i Thoe %:: éﬂ:b. x¢
wap (e 3P) S Lo aLP e /6)%«0‘ x5

maf) £D7 = E:7

sl

L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.

DEMONSTRAGCAO DA fw;ﬁ\ (s +# ys)= Loug/e 4S5 + Lug/l vs

Fudugiz mo X5. WM) g
= .3
Coyo LT * :)&ug/b\(x::;;}_ /gu,,f[( ¥$ (‘@7
A : ,&uaﬂ‘(tjﬁyg)/ | 9 v
2 ugh g5 " (1) |
'&Mﬂ £)* ,&Mj)z Y$

=0 4 gt yg (S0

= s 7 (9-id)

CM_Q‘iG:
Dongfl s 4 y5)
= /&w}ﬂ (¢ (s #55)) (2l
2 5 (g (<5 45) ( Gufh.2)
- S(!&u/l\ <5 *A’ff% %) (u1) ~
2 S (k15 ¢ Bugfh xs) (0]
= By VS« S( Bung/ e x§ ) (W.2\

N
90 ¢

% T)/{’Qw(?ﬂi\ /§)+ ,ngjl‘ Y‘;((f)-w»l

By et R 2 :
DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.




66) T

8) Ly eV 4 S aot :
(8) T1. Escreva a regra de inferéncia que corresponde a inducao do tipo LTree « f3.

(Vo:a)[¥0tna))  / (Var: Lrce o B[00 & Y0r)=» (Vo:p)[ QClrk b 4 1l "
/ / (Vt Lfree tlﬁ)[¢(ffﬂ

virar um Functor.”

\{
DLTrtt't y:2

Y: Lfree o« B> Bop

(12) T2. Defina o que precisa para o GTree _
DEFINIGAO.

Somap - (o0 B) = (GTiee )= 6Te B)
Jwmap £ (Node % [1) = Node @[] WD H\N\év %\ b
Torp  (olde x A9 = Motk () iy o ) (nap Girot 3 ys)

N0 WS e % re
dro, defina recursivamente as fungoes:

@l W €

(14) T3. Levando en;?r\sider ¢ao 08 exel\'n\p os de uso no qua
(2x) f "s,tJLTree a 8 — Nat
o

(3%) joth, meet : (o — a = o) LTree i - LTrec @y = LTree ov &

(4%) balanced : LTree Nat Nat — Bool

RESPOSTA. Nao repita as tipagens na respostal

Sorks (p-)=0 bolanced (Tip =) = True
Jorks (Fork-ir)= S (,fo,,ks. 14 Lk r) balouced (Fork a X r)< £,

tips (Tp-) = SO
tips (Fork - X r)= Tips 4+ Tpsr

:]o'in £ (Tipa) (Brk b 1 r)= ferk (Fa b) 1y

join ;?’orl’:a 1) (fip b) = Tork (#ab) L ¥

join Fork o 4v) (Fyx b 2'1)= Sy N

join £ (Tipa) (T3 b() : Tp (.;3 L)F;?k (£ 8) (join 5 18] (oo 4 rr)

meét F (Tip ) (Tip-b) =Tip (£ 0 b)
meel £ (Tip a) (Fork b 2e)= Tip (40 b)
M;j (ork - _) (TP )= Tip (40 b)
wee] f (fork @ 4 v) (Fork b 'v') = Fork (Fa b) (meet £ ) 3") (meet

mee f rr’)

7 . . .
Com tipagen; ¢ sem demonstrar as leis necessarias!




(20) T4. Demonstre: tips = S o forks.

Podes considerar dados quaisquer dos teoremas da L1.

DEMONSTRAGAO.

Seja 4 LTres & B.

Tuduszo wo t.

Caso (t=Tp-):
Calalomos

tips (T;P—) =50. Cf;p;.'l]

(5".ff'k5) (T“P-) = 5 (Jorks (tp-)) Jor1]
nIe a0 [orks -1]
Caso (f’ York ==} ;) ~ |52 ,Q,r:LTreenrﬁ.I

(Shponha tips 4 =(50 forks) 4 & i'rys r=(So dorks) .
Calaulomos ” &

tips (k= L r) = Bips X +

(u1) )

= (So forks JltiP;r-}wn r ll"'zf;)zfi] -
/ ’(5"forks$/? +(.:5°'jorks)3‘[(HI).t] =

J"> que 6e**Y®  =S(Jorks §) + (Sofrhs)r L@11] ¥
paelwor WY = S(Forks 1)+ S(horks p) o)1 o=
WeSWMe 7 S (S(dorks §) + (Farks 1) [¥)-2) v
= S(S (forks 4 + Forksr)) [ su-add] <

Nowme

’5(forks (Fork - 4 r)) [f"i"zj
*(So furks) (fork - 4 r), fo.1]
Vd

(12) T5. Defina funcoes eval e step para o ArEx.
DEMONSTRAGAO.

mr Ex - M&T

gvol (Tip 0) = 0

eval (Plus 4 r)= el X + eval 7
eval (fimes 1 Y‘)]Qval { el r

/= Tp 1)$f'P (Phs(mgxr) -)M‘f!p

dp Arg.; > Arkx
st (tfra) (ﬂﬂ)!/fff(un

step (s fTimes 4 ). 5 (s

. P
;{2? (Paus r)=$7L'P (Towes A

sTep (Fmes (T 2) f r
e b sﬁpfr.-m(m" ;r)(z?)bz)jﬁ,r(wq

step (Times (Tomes £)_) ;(f;wi,;
f Time - 3 i
ep(w:u;zw (mss 21

.

\x
Hx

e,

S6 isso mesmo.
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12 : .
(12) L1. Complete as igualdades seguintes com algo interessante:’ /

length (s 4 ys) J ; map id = i
map fomap g > ’{'(‘” k filter p o map f(zl/l ap{ o pHln{Po
manp f (CES R ys) = ~nﬁ{ﬂ Yo o4 of Ly P duct o map (TL A )K(“ o[ o

(12) L2. Defina recursivamente as fungoes: lenfth, ma ,ftl:t%j’bld‘

DEFINIGOES.
7 »),“ *Lo—* Nak : » Lally
1= O | 1z
Va

- f ‘—;H%(,\‘/) e 4
T A ) (R En

QJ’IJ"/L(\‘/\ /{:,1 = & Ripmcdhd s
i T - Hon X2 fon 4 K
W\.‘l}p (\D——;olc B e A 5

Wop § L1 = ai,z
op 4 D‘f%“: Ay

(18) L3. Escolha exatamente uma da prlmelra coluna do L1 para demonstrar.

DEMONSTRAGAO DA Yoot (K45} = Sy ek X+ Junole Y2
~ ,-::_ : ! i \N.- ] -—"’ 3
) ”éq«/ i F} - j},{, o o 9. h.i}f& il YA PR AL TR + 1 .\’,
T , 5 PRt~ s i (Hi)
1 andiod M Xn ‘ U’)Jj 1Yo )% ((f‘f\ np) “pf\fi.} i
(one [ ’ y N \ ¥ 1
0} ol 29 ¢ B \/: Jneotdn érf o n4ryYa)) [ 4.4
(ode Aumpfininn || S(f e vyt Tlivalk .2
1 o { rl 4 { | = M%} A h’m ) f),y [ s e
:nﬁfffﬁ)f -~ B ? ,) § '_L'; §
\/ i { } ¢ Lo ) }‘_,.,x;;c); (Pi‘ ‘.A‘.t.“u Sun ¥ g
- n 5 - s |
| = . f A lpasnif A
(oo QMD&JA/,« +Jumd | 5 m ft}f* )4 A ﬁ.)~ I n L )(

'{U,r \},’\Pp + f‘&ﬂ\;"ﬁ_““' 8 1’,"_;

= ib‘u‘ﬁv‘_%f ”/ oAt TR :
\/ § ; z S(Jm‘-ﬂgdn(qm%h‘)) [Hi}

- 0+ j}jf/i‘,*f nY )M: l?} ‘

= Lunsfh ¥ [e0°] 1

Gossg Govn

g
1

=

ressante sse Thanos acha tal algo interessante.

6DEFINICAO. Chamamos algo de inte




Hpends

(12) L1. Complete ab}ualdades seguintes com algo interessante:’
map id = W

length (zs + ys) =/ \a(h 7.) + ('x, /’)
(1N ‘ . ;

map fomap g% map (1 97) ‘
map f (IS +H ys) J,’;’rué" y X8} H Q&u:, 5 }’,.} product o map (n % )=

(12) L2. Defina recursivamente as fungoes: len / .}6 filtgf, fold.

DEFINIGOES.

filter p o map f :"/Y“_.:.‘j o §il

kﬂ?ﬂ h e Lik<>NAt map | (& p) —(Lx = L)
le; f"; IT = Q V‘{)ﬂ g [J = L
on: e mip § Kuigs = (§a)ii(maps s
( = S (lenglhn ag)d ¥ Apds =9 L
G TS Boad) 31 fola 3 (x2B8) > Pofin-
Sord (,.,,d = ] jole— b L] =
:' {6 j /3'_:: . T 1A ¢ B as L /
el b “True » n i = 7 (it foldslo 2o = § 2 (5013 5 b 24)
- Ce s r‘\’i‘ i Sdo Al

won’ ., .
da primeira coluna do L1 para demonstrar.

(18) L3. Escolha exatamente uma

DEMONSTRAGAO DA I/ id s d b
Ge~a Joilx, for indugoo v fs, :Y 4
b bivy ot e 5 : /
S Gt |amot e he%n'\'o, ate
/’{1/_6! s—"k T; = E‘j 'At (,(,(, ‘r__'{ ‘]
N/

é‘jf! .

\1

(359 Qs =\ ¥s. (jé(kumm?g .

map id Kas) = (id k)i (map id k) ;
-:iq,’i‘! (id K,,) [(’H

et (id s} e o))
= s
E sl | i

L)
| S

|

6 ' : :
DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.

v




66) T

8)- - Tas : ‘ b i : - .
( Escreva a regra de inferéncia que corresponde & indugao do tipo LTree «x /3.

(‘VO. E@(qu 0)] ('\13 a ‘L\LY\})LQ) (A pin)y 2 (V. F‘)[@(Qd\}’ b 0a )] ol

- B0 SRR LT

(V- arm[g,(fxu

(12) T2. Defina o que precisa para o GTree _ virar um Functor.”

DEFINIGAO.

o) (A B ) )= (6T ¥+ CTR) uge Wy
QIJ)J (o) LI /\/\/—N
m@ﬁw o t¥e vf))_ &\/Kw\qﬁ%" T terop ('rrq:jz\}\xsljl

NoA v
(14) T3. Levando em cons1deragao os exemplos de uso no quadro, defina recursivamente as fungoes:
(2x) fda%s,ups : LTree a 8 — Nat
LTree o« o — LTree « o — LTree e &

(3x) jo@y,méé{:(a%a—%a)—é
(4x) balanced : LTree Nat Nat — Bool

RESPOSTA. Nao repita as tipagens na respostal

e Tpn (Tip )= 50
%a:h (1p.)=5 (ko) Mok n ) e Q\:soi’\_‘ﬂn\J:ﬁ}Pﬁ& */"&F”n

Yo (Fenk-dn)=5

é,&‘m (TPO)(TPL) = Tl[) ‘)O‘b\

Jpin g\;ex\&a Q4 ) (Fonk a3y = FanX (%OJ") U&m"" %Dﬂ)lwmi) (\‘ﬁ)
m’% JPQ)(FG\SQ bad) = Fenk (%0‘&’)0’

'Bp'm Q\kaﬁln ) (TA{ |9) = FQ.“K {‘9 O—JQ) O

“‘“&3 (Tip 0.) (Fank b ) T&P(.ROJO)
Bk - TR by = Vip (Jatk)

nﬂnﬁ &T) %) (T[D L) T)) ( (LJ) . 3
ova J ook o b ) Lv@xdm%)_— rork ( Yok lamak @4 0) (ovad )

"Com tipagem; ¢ sem demonstrar as leis necessarias!




(20) T4. Demonstre: tips = S o forks.

DEMONSTRAGAO.
S 32 Tap, - 0P wvps, LIRPE Tpo 5 (o0 dorke)¥
dicts v Y.
m«;w\ ¢ o (Fork o I " ) \
e B e o e - -us){\\\w&v\“
B ‘\TLPOJ 9]{3\ [ Fenk bIn) S
2EQ 1 ; 2 &Po 0+ &;?A n
o o)l TS \
= m?wwn (50 Yerko) (Fank & 4n)
e = Yok Gk b )
oo (oned « Dare o)
v

Podes considerar dados quaisquer dos teoremas da L1.

AN 1

(Janfo 3) 4 5 (Jecko 0)

(50 Ja) O +(So Jorkn ) )
Fign ¢ (5odak)o  [Chi)J
T ) + Xpo

i

\i

)

(1

DEMONSTRAGAO.

9) T5. Defina fungdes eval e step para o ArEx.

Tyge exvor

£

ad Tipa)=
o (Phn La) = Jadd Ll
QUQ& kT)fwon &r\) = QUQO& s &UOQn

&

sllop (ife-):g
ot (P Do) = Solp Loy
)

9 (Tiows ‘bn); nQAP(\
‘ S(fﬁlﬁ9+nﬁl{: n)
)

S6 isso mesmo.




42) L

(12) L1. Complete {leoualda( es seguintes com algo interessante:®
length (zs + ys) 5 4-%-9)”\ Yo map id = L
map fomap g\ pamop(fog) filter po map I X/’JXIU‘ 2 [””‘""‘P 5’)
mayp f (zs H 7/5)\/f\rwu.p Fxs)tt (mept9)  pyoduct o map ( n” %(‘" "{"n.oddt()v

(18)

L2. Defina recursivamente as funcoes: lepfth, TMfL e fou

DEFINIGOES.

(9o0n * b => VT fm;w» Bool) > @ vde = h o

loshe L) =0 2300k i B ¢ el e
Lo erixs) < S donhoxs) f,,uun Flxiixs) 2 [ (1) P L5 o (Fill K
i (D P) S * 7 b Mc (s P >B)> > (k%P

aailel T[J ".] bl1zb

Moo r()( S S {[j-\) e {'K$))f02“{,)c b (- r())_fxa,odb/s)

L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA s O /P g = m\@@_qu)
Vst e 17

Sya o i Typt,
boucos no 4 -
tosro L=L1
[mop §0 meapg)(]= mopf (vop y 1) B-f-]
= rmapft] [oep ]
=£3 me’—']
= o (F99) L) [ovwap-d)
Cb‘b-e/ L (X f- XS)
S wponda b pF 0 map 4 ) x5 -wm%v?’*b’ ¥l
Code 5 (oo 70 maap g kit L65) = e wrafd | (mop g (< x}))v _&Q«JJ
:w-,o}-(gx'-"(mopﬁ_ﬁ)) | 2)
Z ((Hg2)/: [mop 5 (map § x5))) [rmop 2]
Gl ¢ grrap (fog) (e i [Fog )Xl (ma (F+§) 55)) [omop:2)
& I%))et (mup (Fog)x5) ) ()17
'(”“f“” e ovmopg1xs 1) [gu)
. |/ _((5'(9')‘)) (’”‘M}(ﬂmﬂlqp XS)) [()-3]

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




B - e
e £ st EE R B SRR TS S v = I

] 9"\'(’03

(66) | ”B
a (iﬂ tipo LTree cx /3.

(8) T1. Escreva a regra de inferéncia que correspondo ai 1du<;ao

( "M ‘L o) &0 :) =>0(fok ! ‘ﬂ

7\Me\\'\ o<

».»

(12) T2. Defina o que precisa para o GTree _ virar um Functor.

DEF
INICAO. WOoe

\
e (QRDO) [ R AT /
2 ) (rar s d Ve
Lisk (rmokT F) 5,

LWl emepi ], [ 1 ’C baggadal

[CTD{WT& “ 6T F( ;"‘. Y X$)= I\Lmr (5 ) [

- —'\ P
(14) T3 Levando em consideracio os exemplos de uso no quadro, defina recursivamente as fungoes:
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bal(mced LTree Nat Nat — Bool
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"Com tipagem; ¢ sem demonstrar as leis necessarias!




(20) T4. Demonstre: tips = S o forks.
Podes considerar dados quaisquer dos teoremas da L1.

DEMONSTRAGAO.

qua HL : ) Ir/_,c;@ )
Tondusgo me O 2\

Coro M =T x: (|
Lo fion M= SO. (}\Wle 58

L@%ﬁ(‘} Fothn V=0,
L@g;;; Tipa It = S( Foha o).
CCL&.@ j = fr ™

AR
Suponfler qug T £ =S(Fek 8) £ Tion
L@C’oﬁ Fods Ut = S Eokn { +fortha n)
lalipern 0
o X = Ugr X+ “ligr 1 : iy
W :Q(FMQ) {‘S(Emyx/z j\') A“S,“X'\f("\f\.
= S{S(Fohn 0+ Fokhn 1)
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(12) T5. Defina fungoes eval e step para o ArEx.

DEMONSTRAGAO.

vl ;s AnEr = Mok \/

- e -
ggg %’A}X ‘/):(GVGJ)X +€"/we y)
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S6 isso mesmo.




42) L

(12) L1. Complete as igualdades seguintes com algo interessante:’

‘ V] | Sl
length (zs # ys) = v\gﬁ\ At WI\ 7 map id =
mupfomapg:‘}wéi](*@ \] ' ﬁlterpomapfx;ﬂloj‘(m’(f’“

smap f (s + ys) —M\oy a A #,yw\”\//\ product o map (n" )XLMA)O PW”

(12) L2. Defina recursivamente as fungoes: l(l?éth,map,ﬁyfr,fold.
\

DEFINICOES. ]
W;Ld__» Not mvg}?f(d“'?’)—% Ly~ 1Lp (}me d=bal) = La= )4
e [1- [ Japr1 =01
h“fu\ []=0 /M” }jﬁn P(\“'fmf’f px Hon J('.;(}me p,{A)

hvﬁl/\()ﬁi‘)(/\\: 5+WL\¥A M"H (L= = 0

x \ dy };’UM(P){A\

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA swop | [¥A 1+YA) = oy | XA ttogp A -
/A | v L

T indusn mo Y.
(v L1
mop | (L1 Hin) = sorop | 15 [(#.1])
o | 114 mep g = [t {1 [(moph 1]
= | pa L)1)

(e ()(:'kA\i :
o | (000 198 = | (1 (94 [(#)2] op e Wt
:WQ ’(“’W"YW'\”M\ [fm}’lﬂ/

S (e o tromp [ ) THED

(| zs mop | n) o mop {9 L(H)9)
o L A i)

D ERNICE A :
DEFINIgAO. Chamamos algo de intcressante sse Thanos acha tal algo interessante.
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42) L
(12) L1. Complete a,‘s]igualdades seguintes com algo interessante:’
length. (zs + ys) = ( ie.ngh\t xs) + (l«:v‘gvﬂ“ 5 ) map id ?%L;
map f omap g:—./ Mo (FeG) filter pomap f ¥ pog F o Filt& (ecF)
map f (zs 4 ys) SlMep ¢ xs) #lvag F 4 pr uctomap (n”) 5/:‘»\‘) o 5um
(12) L2. Defina recursivamente as fungoes: l 'h,rw/,ﬁMfold.
DEFINICOES.
.
Lengn’b List oo —+ Mot Fatef (& "’9("‘3')"' Listr = Liscgm
Lengnt [1:=0 Fasee F L1 =101
Fl”’(’f ¢ AXS = lF(FX)-{y@_v‘ ()( « Futec F ’(S) etga.(Frlﬂ\"b)

Lenghf A xs:j(lenghfb)

: : : : Fold: p— (=PI — Lstg—p 7°

N\qﬁ’v\ (d;_‘P)_-: LSt ot L-Sfp Fold M € [1 s K
Mme FL1=L11 ford B C A:XST Cx .t Fad NC XS
Mop F X XS = F&-;Mapr—x.ﬁ

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA _Mgggiareoen@ Mo fe Moy § = Map(F o 9)

e \
Gee XS histd ] IAS
foc indugod em XS O\N\KB’(Q“\%
tas? L1 -
corcmomes (P £« Mg )12 M (g L1} Lo
i [(Mep,yi]

\ Caltylomos'! M(}f (Feg) [T-=[13 L
(M"P.L‘(F"‘.j:]1

Coe2 X11KS:

colalomo s: (N‘O(? Fe N“PQ)(X?-XSh iy _
MQPF(MQP?}_(X )(5)) L(‘.L)J

; Mop ¢ XS) [ (mo
f(:j)a M“P F‘o Map §)x s [(~.h)]
of (Fey) xs N

“(“3(\4 ) 7 MopFeg) xuxs LHz
“Q\ [(Ma‘Pz\]

6DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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42) L

(12) L1. Complete asi.}(a

length (zs + ys) =
map f omap g ==
map f (zs + ys) =

. . 'G
ades seguintes com algo interessante:

NG ka map id = A
w0p (1o o) filter p o map f= map 4 obun ( » o'y

map Foa) o mesp Hiya product o mayp (n )
(12) L2. Defina recursivamente as fungoes: lM,n}}é filjer, fold.
DEFINIGOES.
NV\»J‘»‘(D“"B\—)LJJW*LA}B L n (O(*BMA\AWN%WQK
O I B e i g
g 4 oxiwn = Fx Lo XA ﬂiﬁ',u- 444
Lﬂ\‘gi‘ balk &x = Nk £ O] s e I 08 o Wi A1 dx e 3 Ak, XA
wag?dx £1:= 0 dm Bda Xa
lmxgt Sty e oS Jama b xa\

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA Limgdh (X # ya):hmgh xa » hinghyr
[\] Bl = o

W X"\\IA-WQ
ok tyr—n UnbugSe Mo Y

Lk (LT # yal = Lvmg"\ Yo 413

> 0 ¥ Mg?k \’)\ ‘/(ﬂ-bs\_\
’:Wt ) & ERL ) Lwngi\ yA (‘!>
Lorne Aabiliaoy Kone.  ¥n B RELAY G

SDEFINICA e ;
DEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.

e 0 e 0 e g




(42) L

(12) L1. Complete as igyaldades seguintes com algo interessante:’

length (zs + ys) ~amedth X5 + Yomghh v map id =11 | b

! o] | 4 £ )
map f omap 9))! NOP M} 0 | filter pomap f = yrou0f o N PO £ }
map f (zs H ys ﬂxf.\’,«_;-_v;\f ) X6 - |

L NS HsnoPlys P oduct o map (n bf plm 2]
J y

(12) L2. Defina recursivamente as fungoes: lepgth, My ,f\’JCthLd-

DEFINIGOES.
Luragkh! Lo — et st s (K=oc) = lyFoc -+l odo
bogth O e\= S (.Lm xg) SO0 (X:3x6) = hyX ¢ Smop s
Wdhwt: (oc—eBosl ) = duddpr—lanl of
2 .- v : %
Laddor p Gexs) = A PX X ipdfane Al A
\ ‘ N ,

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA granp LY & -4 ySI= fif o0) XS Ay smop A YS
1 LY Y, 1 ] ] N
Cayo XS,Ys: Lt ot
I‘H))&o\a o XS -/
toden L] ;
ol frf@qaé\(l:?%yfgl -
' 4 o
= rmopd 79 L) Al
snofy L] 4 senop by s
=LT4#smopdYs Y(ﬁmp). 4]
= soop 4Y< L), 4]

Cosne (X0 X6) 4 (WD)
Gagn. X5 st F.gy smap (xS HYS) = smap AXs ¢ mopbhYs.

o (X::X6) HYS)
o X (X4y Y T, )

= X 11 senaph(Xs# ) Tl ey
=4+t (smap s ;~-fxm@pls>1s\ \/E(hln
:(kx::mppi)xs\-ﬂ'm\nplhys Y(-H'\.ﬂ

= cooopl(X:X8) H moplys Y(mup).a_l

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




42) L \

. .6
(12) L1. Complete as ighaldades seguintes com algo interessante: /

. \
map id = d oW
p o map (FPOT

length (zs # ys) =1 3’”‘ %3 + \vav‘«q,'fh . ch
- filter p o map fE alfert

map fomap g = ap (4og)
( ) ; i w (n") =
map f (s H ys) & ynap £ x5 + map €Y pugduct o map

(12) L2. Defina recursivamente as fungoes: lty{h-, mfyﬁlfy/’ fold.
w2\ — Lot = J B

DEFINICOES.
i W 7 e T
fength 0 Le = Mot wap -
lenoth 1 =0 Wmap — L : 5
=4 5 & \ r - . 7 D Y ‘
fenath (x :xs) = 5 (length#a)  Wnap € (Kixs) = £x :map X
Filker 11 (@=Bool) = Le =Ly
Pl | rv . r4
i i s ~ u i S
3 | ({8 s ilor XS else Lilter x4
ciBer o (X:x3) = ¢ A then Xl X5 el |

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.

DEMONSTRACAO DA tnaf W =0

1 | £old i (B—?Qﬁ:"}:‘\’-?ﬁ—%{.o{—»p

C-Q | 13 ) :’
Sey L:le. %5(‘( Yo W eold g LT =P 4

Cosp L=10]- o Mg i g
wnop J E]
= 0
id [
=L}

Yo p d (%:x9)
idx ; (wnop id xs)
¥ (id x3) L))

KEALS
d (2 xs)
= KNS

|

'

i

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




(42) L
(12) L1. Complete as ighaldades seguintes com algo interessante:’
length (zs + ys) =] bwglh XS4 Umglh YA map id ¥ 2
map fomap g = frmop (4°9) filter pomap f 4 JU‘QM P ‘vmp g')
map f (25 4 ys) = mop 4 x5 # mop 4Yy» product o map (n")= ’(

n9
(12) L2. Defina recursivamente as fungoes: Lm&%n@ ,ﬁl-ty,/fold. o

DEFINIGOES.
- L ox -2 NaA 3,{111/\; (X ->Bsst)->Lax > Lax
Dmgth [ 1= 0. 3»,%4[3[]:[]

s X ; - = oo ahdan BB p XA
g (tt) s SCngnB) | gt p (ER8): X = HE T
PP (O -2P)-> lx->Lp o Sthiwarl = j«ﬂzq B P XN
P 3 3= B3
AP 4 OCXA) = i 5 AOp 3 x»

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA jprof 3 0 ™op g = Mop (309) *.

S oo L=
ll/iw&s me 1
[ /
Bl
Cafoﬂk: (P 3 © Ma)[];ﬂw\{b; ( rop 3[]) [o.4]
2 map 4t Lrap 4
=E1 Lowop-4]
P (3#9) L J=:0] [amop 3]
(s X XA =
Colk :

{ P 4 © rmap a)()(;x}s) }/IYwP \_}(/Y\A.Oxfg Cxwm)y L0.4]
L/mop g(gx:i'vw{i 3 Xa) [rvm{saj
t;‘/ﬁ(g)(); pop 4 (map g xa) [nop 2]

z (3°83) x 3 mop (/W\OP@)KA) 0-1]

(map £ o wap o) xs Lo-4)
o CJ: (3og)x : r\mf (_3053) sy EHI]

S hnop (309) (% x») [rnop ]

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




(12)

(18)

L1. Complete as ignaldades seguintes com algo interessante:6 /
length (zs + ys) w XD + QJJ@)\\{D map id = id

map fomap g 7/ MGO c@ filter p o map f % P f (@lﬂf\ fo %)
map f (zs + ys) S/omop { xp 4 mmop { y5 product e map (n ) i (m/\)m{ n_,’\M

L2. Defina recursivamente as funcoes: len, ,nM ﬁle(/fOICL

DEFINIGOES.
lomggh : Lk oc Vol e (I PR AR [ G S e T W k]

Qwv\g)hEPO mop f11= 11 Mafr1=L1 :
brgdhh x:2xp = S (lorgih 4p) o fion= Fxitomog fan ‘}Fﬁm bes ‘ﬁw"x«:@mm
: | One, Glin € xP

L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA (yngth (x> # 7D) = boong Wb +lamgh YP

Q (xpvn LNST)LAmghGOs #90) = Gynath <> + lomhh y ]
Sojpmn XPMD BSL
Irughs oo XD

oo L1
bngh(L YD) = brghvhy  Teadl]

bmgth [ 1+ Grghyp = O + lamghyp Tomdh. 4]
V< brnghyp [udhdal

C)D:.? y @i n i A y
G ap) = Grnghh (- (2342 (421
gt ’S(Wh(xm-wb)‘/[w 2
= 5 () £ P + @ngh yp) [H-ﬂ
w}\ XaAp + Q)mg)}\ YR = S(Q}r@hm) . Wybv[@mé)«ﬂ
E SCW XD +W}\ ¥D). ("3

6DEFINIGAO. Chamamos algo de inferessante sse Thanos acha tal algo interessante




(42) L "(\,QQ C'((O(

(12) L1. Complete as igualdades segu{'és com algo interessante:®

\

map id

filter pomap f

product o map (n @ )R

LM’ may, filter, fold.

length (zs H ys) Z/

map fomap g /

L2. Defina recursivamente as fungoes:
DEFINICOES.

map f (xs H ys)

(12)

X

{ i
{enah ol

R

(18) L3. Escolha exatamente uma da prlmeu‘a coluna do L1 para demonstrar.
DEMONSTRAGAO DA

P s ,'..J
S
) L
~Y e g 4 ye) - AY e
P Ys o X
3 4t (24 M
mop ELI M2
e &N
(o4 C 4+ 2)
& :
oo CLIASASYMNS) = op F <}
P apf X - Lf \
S —

A= ot (et NS)

K% ML g‘ XS A ol ’»‘i‘ y5
=Yk (% .xs) v g £ ys

e ¢ (x.xsl* o Y i . 0% i\
yrv ¥ ' ANOL ! VY9 )

N+ g £ /%% map LS TV
}.'T&w ¢ éx-\wm.
m\’aekuﬂl‘n‘)‘\"l»‘i

6 T 3 3
DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante




\
(12) L1. Complete as igualdades segyfntes com algo interessante:°

length (zs 4 ys) = \ength xo +length ¢ map id 7

o

" < map fomap g v : ) filter pomap f= mopp ° [’ tr (¢
map [ (zs 4 ys) e product o map (n” )f/ n™Yo puc

(12) L2. Defina recursivamente as fungoes: leﬂmM‘yﬁ ﬁyr,f(;y.
DEFINIGOES. ,_Z\.QAL_/

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA k&

Y8, @
1
O xv-'\: ) L: \\, [ ) 1
£ ( (enop o
] ( QA &
(mop ‘L og) £3 - L] (wop . 1)
r‘L < % X«S\
(mop [ o wmop &%) R %)
(20
= mop ¢ (mop o (x+ 7\:\\ J )
5 map ¢ Lgrt MAR G <) (mog.2)
n X v .
= (‘% L 3R ap o8 o - (enop o %3 {map-2"
| &)
gl s e
s(Pogyx 2t Wap o mOpop) X3 (0) %X\
Vv \ -
= 0 \ % e : [ %N l/ &\x v
= mop (foa)(x::%3) t/ (“‘("Fw"‘)

6 i s :
DEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante

_—_—_—_J
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(12) L1. Complete as igualdades seguintes com algo interessante:®
length (zs 4 ys) i)(wa th x< + [gmcjﬂ,\ ys map id 70\
map f omap g > ap (o 3) ﬁlterpomapf M3 F 0 G.ITG)I‘(?OQ)
map f (as 4 ys) P3P EXS maP?th product o map (n 44 (\n") o Fmd‘UC’T

(12) L2. Defina recursivamente as funcoes: lm,n% filtes, fold,
DEFINIGOES. y ‘/

fod: (<> g—2B)>B > Lox— B
(o[o( { [3 = %
¢ < fyad= Fylgeld ¢ > ys)

(HW (X—?Bool)—%’L o ———)Lx

lenalh: Licts SNt

lew \“H« 120
\ewff‘q xuXY)= Slkwg thxs)

3 +"° \i’
N e ke R L 0
map £ (xxs) =[f x)[map st\ flfor f beisxs )= (i Hhen 74 (iher g x5) else Giller fos

(18) L3. FEscolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA lanl\ (xs*r'-'ax km‘*n x5+ g lih gs -

\:

Sea Yy L\;{fzx.
SelmERE
Thnduggo WO XS
Css0 [_l

Calet length (D++ys) = lergtl yo [(xd. 1]
Qvo L 17+ leMJD ys = ) sz?sﬂnje[(\msﬂ\ '
= \wodn 93 [ NA-Td]

-

KQSO(‘( xg)
(Seya x5 %e_} levayt r(><5++cj )= lew anS&-IewofH\ < (IL

€ale qu \n(x x3\++%5):—l€w3*k(x (XS{—‘&%S) J{—‘\—) 2] \./
& S{ ahg'ﬂ«\ yg«-—bﬂt:)\ ]Wcﬁ /

Pl Sl QLA H,l XS A (’\ :a, hj;) (.HI]
(ew;i.fb\ (x:xs) +(Q1Aj ys = 3 [\u«qﬂ\ YS\ le- Qﬂ" ys f(le*L( Z) \-//
= Yength ys + Sfletl xsy [ NrCom]
e S( ‘Q\,\ ‘H,, lis-\r' anjﬂn XS) i_(“f‘) 7.] v/
= S ( @vbin XS lqmjﬂ/\ ‘133 [NA Cov »]

SDEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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42) L
(12) L1. Complete as igualdades seguintes com algo interessante:
length (zs # ys) = hp\gﬂ,\ X6 @\Am%{k\' vs map id ¥ 18
map fomap g sz/_yw\u? ( lo %) filter p o map f% af l 0 ( {l RO )

map f (zs 4 ys) dmﬂuw ( syl \ g% product o map (n” )X My f (Ifm‘)v V/UO'MC’f)

(12) L2. Defina recursivamente as fungoes: length, map, filter, fold.

DEFINICOES.
mufl  (oL=p) = Loc o LP Lot ; Lo =5 o
-y [J:EJ A £ =0
wap XS L3 2 XS e
wuy Oc2x) (y:2ys) =omuf (Lxs e Lys) Lemfte x5 = (x:x5)

] s

\

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA ynin ¥ \O

A
na

(5“ U e L o Pln e i Guar) (o

SDEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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42) L

(12) L1. Complete as igualdades seguintes com algo interessante:’

length (2s H# ys) = O 7( map id :/ 7(
map f omap g &/ filter pomap f #
map f (xs + ys) &7~ ' . product o map (n Ay 7/

(12) L2. Defina recursivamente as fungoes: lcngth.-ny, filte

DEFINICOES.
5
: ! W
Mt
PR \
Y 7
Tk
\
e e s X

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.

DEMONSTRACAO DA /A 81 \
(na M
lunul T‘ D
an_ B \ ; é "’~ 1 !
‘ : e
= +-°
v
Caso % 1N

A% AT XS O WMRD B X ><

SPDEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
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(12) L1. Complete as igualdades seguintes com algo interessante:® /
length (zs + ys) :ZENHHX\ENGTH 15 map id = l&
map f omap g M (hog) filter pomap f 74 g 4 mF‘”E‘Q?\
map f (s 4 ys) =Ny ¥ H 0Py product o map (n ") f N AP 40
(12) L2. Defina recursivamente as fungoes: lewl%/, m/atp, filter, fold. A
DEFINIGOES. \ (ot e

LENCTALS 15T RipeosSilok -0 | \ FILTER: & LigToc —R@MBIF FISE & Lis7p”
liner 11 =0 F'LTEQ?[‘] =t1

LENGTH X¥6 = G (LEn6TH X&) | FTERTXC G = 1 P '; S::R@nm X6
MAP 41 (@p) Lol DLISTP = ;

mep 477=01 FOLD 3

AP 201G = Y (1P #16)

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA mp@ 4 (X5 HY5) = WP ¥5 H P 4ys -
GEIR W5 Lisrel € ¥ Listel
INDCRO e XS
~ Teperd opere WO HITHYS), oL . P (L) #Y9)=
X e £ (ye)[H1)

> [oRre_wapdwl 14 P34,
NG . MAPF LA Py Y5 =

= 0) H P 4(Ye TmrPat)

= mp? 3(ys) [H+.1)

Proso IpuTivo.

SESMn X6, Y8 LisTel T.Qn AP ¢ (x5 HY5) = maPE xs # ek Y5
PR ANRE S HTS):

CALC, MAP 4 (G4S # Y6~

g & (K[{et Ys) [H. V)

- Iy P 4 (e YN TMAPA] .

=4 X et x5 B iP5\ THIE)

= mpP L xve f e YS TP

)
V\ew\'\V\eS/'\\Atke\'\ \'a Cane

c b A i
M P X s P dys=
{i\.ﬁ (W\?’%@ TN ST (N I\ Y
— Ly mrp L (rs-+¥e Yy TP
=naf drxs H 15 208

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

oo poi i B s |




(12) L1. Complete a:fualdadcs seguintes com algo interessamt;e"’7<
S L ..‘":,‘.l ¢ \ ©
length (s + ys) h&tly x5 + !p!-{z:;ll L, v map 1d\z ld o
map fomap g ?! oP @s{é\ filter pomap f 2 fiker 2 (v o7 ¥/
map f (s 4 ys) O/ 0P £ x5 4 wof [ product o map ( S (MG r(\_J ‘_i
(12) L2. Defina recursivamente as funcoes: ld h ,map, , il ;«er , fold.
DEFINICOES.
' R i S A\ joo [ Dilbpie Comy N igih s i
Bnasth | List o —» Not wop: (4 P) b Liskog wliggB | FiIECP. (e b Bool) -b Listet -+ Liste
; o T T ] e P T
lenett, Tl = 0 are Lo dure L [ flbepd L1 = L ]
‘1,.‘LQf>L]_-C Y Chaidesin gYee. ..
TR : : « 40P |(,‘\ £y pman B fHELh & %0 Xy /
ehdth } ¢ :’!‘L.;' . vfi’?'/' ‘;‘.@; C ¢ WM T Agy e 5
| %t Lht' e,
| et g o
b filter & xe

(18) L3. FEscolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA et (ke o Y& = lentoih ve + lonsth -

)miug&a me, K&,

Bast .

ch,a.'.
‘ . v
leh&th (L1 8 7s) = lenak|, Yo

: lenat), Y6 +0

}\4\’&‘\& que (
v

X “lebath ve, + lengthr ]
PaLto Inpumo ! R
(&%" etk (no 1 75) = lebity ve, + lenatl,vs (od)

|entsrh (62 %) 44 75) = ety (c: (v 75))
= H( 1€ty (x4 75))
= bllenst xo + Nenttl, 72) [hi]

I

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




42) L

(12) L1. Complete as igfpldades seguintes com algo interessante:’

lc-n.g‘rh (J)S +H US) =3 NV \lﬂ\ X~o 4 i,,,\ D d‘\)‘,\\/'v; map id \/J

( : oL ; ) _r\,
map fomap g = Yo (Lo filter p o map f ¥ wiof ,% 0 'i")‘ Q)( \
’ : ( A \ fo o
map f (xs 4 ys) t/ % TR {4 product o map (n " )f( nt)e (e el
\ ' J
(12) L2. Defina recursivamente as fungoes: leng‘th,n}ép,_ﬁlte‘r, fold.
DEFINIGOES. ~/
wnef: (L 5p) > LiAd = ~>ij“l ' Lowatas L F oy 35
2 | ; - i
e LT =11 ’ fwatls L3 2.0
MO0 e = ( wof T L ke Ty Bk
Dl X(x"*’% = 0(&: ALl \i ot (Xiixm)= X + g X~

1{“»«" ;\"-»;L;.m_‘,\ oL —> LJI o & ” {K_,_ ‘p_i‘. ey Loast o
y}’m pE1=01 Lo told T L&Lf .
I{; E*SM "«{L (X'.’,XM\ = Ug R X HAA/ (7( 7oA ‘\ih}h “1 ‘/r% "l\l/u !‘J,HJM gl‘;ff'; ‘Li‘ d (X:A)= A .. \,L A RAo

i

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA (WN\‘L L o mion 4)(»\3 ) = wor‘d(%g%\ %

S sa0, %
AL r\mg,éu MY 9\
By
mw\wrmmi
(v | o wofe ) = wop 4 (oop 4 L)
z o YL ]

SRl : \\
et (o)L = (o) LK &S}\\

L (g T1)
2 bl
MR

|l

Pororop Amdidivs ;

®u¢m~v~q'%: 5( )

(’\;\AO{LE\D o2 oy J K1 XA
=«NA‘1 _\‘("W\Q‘l % (x:'.x»o)\ v
=l \(%X::W‘O‘L%X”\ J
= ()3 o (g g ¥ :
=(k°%\ s ("vvux“l \uoé\ X A

= ’\"\/\0\(\, {\{o cf)( x5 X’\’J\

SDEFINICAO. Chamamos algo de interessante sse Thanos acha tal algo interessante.
8



42) L

(12) L1. Complete as\i}ﬁaldades seguintes com algo interessante:’

length (zs H ys) =& {‘\ ¥ *+ lewy ‘t‘n Yo mayp id = f‘\ ;
nap (c0¢ )} : ﬁltcrpomap f R* i faer pH A

.‘_)

map fomap g %Y

map [ (xs + ys)

(12) L2. Defina recursivamente as fungoes: len‘??/, map/iltef. fold.

pUpe
oo § XS W wap E‘j) product o map (n" ) Kimop (" ppradivct
! ! !

DEFINIGOES.
Jemghe gt & >N [map* (s >g) 7 Listor = Lt Plsfeer (= >g8 2 ste 7 ool
P>mqw— L1=0 jmp £L]= %;" \* v £0): '_
]-evm,m (x:2¥s)= i’“ey";’“x‘ !hwm £pays)z ExiWiop £ %8 gA(,C( e
< { \\.-‘f.”" 53

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRACAO DA pop £ © Ywap O

(V,Q ‘et o) ["ﬂap&c o mop 3 = Wop H“’jﬂ

y\dug&a ne 4

Pose |
T e 52

Co\eu ames”

(Wlapr o YVop SF Moy £ (vap 3[1) @).1
= Mop£ (] (tmop-)
=[] (imep)-)

Mdud) D
WPWWP‘)” mop (F09) XS &

CA\W\QW\GSKMQ;)& 0'wmop 3\()(")(5\ wop £ (wap g(x: -xs)\ [(o).ij
= apF (ot wop 0x8) [twap.2]

= .C(gx) . Wop (;09\)(5 )([_(0\ 1

=mop (£00) (R31X5) 7 l__(mop):zj

Mg\ﬁ&‘:ica esse (3\7'
/MM
Cono wadp (£09) 1) = (] pelo \vap -1 Lege wmapfeinop 9= wop (¢29)°

= f(gx\‘ « wop ¢ (mop 9%S) [imap) 2]

:ﬁoa\x s moy? (Fo9IRS Llo)- 4 o]

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




—— S S = y
e Ty T

66) T
(8) T1. Escreva a regra de inferéncia que corresponde a indugao do ti

(Ve o) LF(TJQ)J (b P’)(\//( A LTO{B B)(F&‘ké ﬂl)]uh 5
(T LTacR) [PCT

(12) T2. Defina o que precisa para o GTree _ virar um Functor.”
DEFINIGCAO.

(14) T3. Levando elcr?sider 30 0s exemplos de uso no quadro, defina recursivamente as funcoes:
(2x) § t‘r/g

i}Tl’ee a 3 — Nat
(3x) jo%Zmee /(o = a— a) = LTreeac o — LTree « o« — LTree o «
(4%) balanced : LTree Nat Nat — Bool

RESPOSTA. Nao repita as tipagens na respostal

P Fokb [ = St [} dorcs ) g i
1 The = 50 {oo ol P
L2 Fak _fa= ALt A o
’\}ewv { Tra Tpa ;L‘PG’@& wa_')d/ =2 o(l,%ad/b& 6 NAhLlack
Y § T o Fokal 3= Fok ($ o) L a

P G Fok a fn Pk 1) = FrK (daeud) Cloisn & L L) (him ¢ 2 1)
etk & TP o Top o = Tir (4o )

itk 4 T o Foko!__ = TP (4 o )

itk { FK o 720t 2 TI() 2 L) ‘
itk F o Lo Fokat 1) = Fnk (da ) Cmtaid & A L) (ontk § 0 3)

"Com tipagem; e sem demonstrar as leis necessarias!




(20) T4. Demonstre: tips =

Podes considerar dados quaisquer dos teoremas da L1.
DEMONSTRAGAO.
Sudoe T 1 LT P,

L5 TV;P—_.’
Calodoss

Aen Tp_ =50 [;&Ju i
=5 (foks BER TS )[m 1)
C,rnSLg ):ebk IZ)L
i

9 (FW(_ { )a gngs )Z + L8 [(A.2]
—5é+mﬁ£fs[4wx) [bi-d &hi-

SUeks L 3 v N7 [(5)-dis]

ook | 3= Sl L s 2) [4;/@.,

S G K

—
(12) T5. Defina fungdes eval e step para o ArEx. \/ /
; 1
(249 = 6

DEMONSTRAGAO.

mal AJL@-(, s m&

A
el Z = M wz\ \/
M Anéx ~> Axnx

AP TP x = TP

porct e ol . - - wlbow care op
2P Plos Tap » Topat = Tor (x4) sLog

AR Tamed TiPx Tarxt = Top (X X)

S6 isso mesmo.

|




) L

(12) L1. Complete as ignaldades seguintes com algo interessante:°
length (zs + ys) = Y map id =
map fomap g = oy filter p o map f R +- ~~op (
map f (xs H ys) = : product o map (n”
( /)/W (“*“"‘"‘1"?’9”‘ ! ap ( m\ng(m\

(12) L2. Defina recursivamente as funcoes: length, map, filter, fold.
DEFINICOES.

M.M&M&u
WWMMMQW@«M

YR vied

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA Mo ) o rib o = rwaD 4)0..3/
kd L | I A 1

E’C__: I""‘Q{JXQ M?X:MJPOMP&XOX

:/wm‘;x

l

PR o ~op & Xoy
——NA@?XDY

|

W&OW'X:WQPA&P&QDY

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

<
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(12) L1. Complete a?i}aaldades seguintes com algo interessante:®

N

length (zs H ys) j}m%h\/\ XS + \t.wb‘(,\n Y5 map id = 1d
map fomap g = mop (G-%\ ﬁlterpomupfyl Ao \Poﬂ
map f (zs 4 ys) Memap F x0) + (map ;,s\pmduct omap (1) ¥ (wA) o sum,

(12) L2. Defina recursivamente as fungoes: length, mm{ﬁl T,f(}@

DEFINICOES. 4 \DC’?“\ \

\ev\%“\ \,\ =0 * wmop " ‘A = ‘.\

\enoth (R:xs) = 3¢ \engkh xs wmop F (x:xs) = fx: wap Fxs

filker ¢ L1 = 1) fd op W V=n (V\
filker p (x:%9) = it ex fo\d op (x.xs) = op U'o\& op xb\ X

thewn x: Filkey P <5
else hlter p xo

(18) L3. Escolha exatamente uma da primeira coluna do L1 para demonstrar.
DEMONSTRAGAO DA \en (%5 4 45) = len %5 + \em ys

Inéoc\ao om XS,
CeSo ( ‘_ l\ B \/
Coledomos  \en (11#342) = \en ys L))

=g +len yo L@-id) N
\.\CN\. (X ( @a“o

= \en )+ \enyo
\ e
Coso ( XiRs) "
<5upo~n\'\0~ \eﬂ\b(':» At ‘\":!\ = len x5 rlen 19, tomo \\1\

C Axllen %S & \&V\jg,\\/ et

?b\\ov\

/S

C,o.\ culewmaoy \en k(i:%s\ +r ‘\‘3) = \ewn kX . kxc_, 4+ \'5\)\/\_(-\'\'\.2\
= Ay \en (xe # ﬁs\\/ Llen. 9}

\ew K""‘*Q + \en Y5 Llenw 2]}

SDEFINIGAO. Chamamos algo de interessante sse Thanos acha tal algo interessante. =

A
P




