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cong-jeq-elem (sub-e\em"‘eq)

= o b(x:a) : B(x:A)
p-o ¢ B ) (,ov\g-jeq(b[x =0, a])
b (O\\ = b (o ) . B (03 -elem
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weak

U = A type AN i}
weak (€5 x:A) % X Fresco

C, x: A A v T wkg (em [, A)

CARD E€SPEC\AL:

kfam

M}am(x:A, B);((

(fOW\AC,SO de Tamllia constante (trivialmente deperdente)



... finalmente -

(vi) generalized elem identity, ‘-refl ‘axiom’ ..

gen
C ~ A Type

gen(x:h) X

T x:A v+ x-:A § (x:A)

)




° o~ }K‘l K“
Derivaces
fename
) - A 5) ,
2 = , & v 0 rereve (x ') % % Kvesco
F) = N , QY_X'.: x'} — J {x':’"} (no C*Xy

N HW o,

FF R e CEA Type © x- A, A& T x

Sev\[x'; l—\) (% n)
IR SR S C,. x"*AN x-A AN + T

) ) J

sub (x::x’)

-elem

r, XI:A) A(_x::x'l }——I{x::x']



Swap e Qual € o papel disso”

C F B type C x:A Y:® DN 3
s L swap (x,4)

T, 9y, x:A, N 3

C A y:® AT

rename(y,y') =

FBotype Coxeh wig Blu=yl - Tlyey
U b B -\-y?e- &(\A;B) ) yP y XTR,Y ) 3=y Y ‘33 Wea\([r;w%\

9t e yB O, B, o, wi, aly=y) =T (y=y) ,
sub(y' = y)

T‘) y:B, x:A) Al 1T
>3 X

A‘[ﬂ":S’J[BI":\j] I{B::B’ALB'::ﬁj




versdes ~ e -R |

conv-var®

Cr A=A tye Cox:hA A = 7
conv (X1 A€ A)
—\Vav

U< D = 7 conv (x: A~=p)

&
Cconvy -elem

conv (o @ A 4= A tupe) _
con (ot A ~ed) hs: PRRR-EIPE TR o derindves.
elemjeq - elem -
conv - e\emjeq"

conv (a=b: P\,“\'P\\
conv (a=b: A~>A)



HW

conv-elem convelsao de elemento
T F A=A type [ eah
2k conv (o A~>p")
r ‘_ O : A’ - elem
conv-elemieq conversdao de elewmjeq
T A=At =l
o ype Crazb: A cony (02b 2 Awn)
(kazb A -elemjeq
ctx-last ctx type - validity of context
C, %A 3 O, =AM T
ctx-last 2 Cix

CF B type Fl—A’che



conu-elem lEC].lt

T E A=A type CasA 05
Je o comu (o A~) 2025-05-05

r l__ o " AI -elem

CF A=A type

, Ju-R
CEA type
gen(x:f\’\
CEA=A" type O
‘f?a'?" (<A ~A)
C + oA C x:A b ox: A
5\\&)(&::&\
(\ \__ o : Ar -clem

|
(x:AN)Uxe= o)




conv- e.\.eujeq

T F A=A type [Ea2b iR oy (ash:ass)
Ckazb:A “een
CF A=A type
- At o
' r r / jve / SeY\(XZAI)
U F A=A type , KR A, cony (X2 A~>A)
V, XA o x: A N
Chkozb: A : su\rejeq()‘?:“am
r - fal=[b : (A
X [x:=a) N[ xi=o]

x [x:=b)




ctx-last

[, x A+ B tye

C x-A + 3
) ctx-last
C A type
[ :
, XA B \'j?e '\d?"fjpe
T R type
0 , xR - b:®
. e\eMJ(yPe

idx-ty?e

= A tyPc

Jeq-L
1dx-%
"B !
ejeq-type
ub<43p:



ctx

V) x:A A - J

ctx
A J(SPQ

Por indugao (recursao?) no A:

Base (A=:11):
(ctx-\ast)
PAssO outivg (A= A" 2:Z):
C, x: A & 2.2 F 3
U, <:A, K = Z type
T A tye

ctx-lasy
(T W)




T produto (de familia de tipos)
ow tipd de fungbes dependentes

- ’;omagjéo

I x:A + B J(‘DPQ

)

1T
O T, BE) type

(x-A) = B(x)

C \-Aiﬂlmpe

Coxih b BK) = 8Kt
CO‘(\% . 3PQ “-)ec\

T T BOY = T, BE) 1o

(X:p) X.RA



TT-nrcoduc 3o

FJ x A F bx) : B(x) ,)\

— X . x) . X T-T
C= bl = T SBG)

U ox-A B b =6 @ B(X)

cong: - A-jeq
T E Axobla) = 0%, b0 T, Bl) Acony




TT-e\iinacao

\_\—8—'-“ B(x)

(x.A)

ey %7
T ox:A b Fx o BG) [k

¢+ !f:." &'l : U(K:MBLX\ -
8\)‘J€C\

CO‘\%"
U, x:A + Ex = x:BE) ev-cong



M-computagao

B Cox:A F b)) B)

T-p
T, %o & (Oybl) x = bl - BK)




Mesmy (o183 esava

DeF.\V\.‘CBQS DO, 1) J vuma T E leC 15

A\
}(1 K }th D¢ uma dervacao }L

com Yaz | Fah n 2025-05-07

D ) com Tolas  abertas D .
- a oK. ' -
def[c] Jpe def [C]
CEc=a:pn " C b iz R otype

|sso er\v'\quece nossa  teoria de t\POS Com Lma nNowa
constante C e (oM as  fegfas sequintes’

Kq S }f“ c:cem K1 L —M“ o
}{4 S }{“ C-de{.‘ K{ ... ‘M“ C_def.‘




WFam

def ()
r |— A—)B = H(XA) B *SPQ -type

U A type { F B type

=) -type,
U+ a8 Type ()-F
I S Type t+B '\"jpe S

CF a=B 2 T, B tye

+ COv\ﬂ



CEB tye I, x:A - bx):B

\ + Ccovng
K %x. bt © A= B ()1

C ki -A-B

C,x:h v xR (¢

fl—%‘\'\j?g r)X'.A\‘“b(X\:B

V) O Q“A- b)) x = bx) : § F

C + F:n>08
CE 2. fx =4 - A8

d



\dentidade

U F A tuee

gen (x:A) CEon
ChRtype T, x:ih b x:A ) b
T FAxx-RA—>n C1idy  Aah
: def [\d)
[ - \dq o ?‘X.)& . A—*Aﬂm
C e A fype oy



currificacao

nem temos (ainda
> )

(R=2 ) x (A-R)) > (O =)

Ce) . (B>C) — ((A-"B) - (A~ Q))

Micia) Tyi sy SOy A= (418601~ Clx,u)

Tr(x,‘j:A)C(x,\ﬂ 2 M0 Sy

(= A) ‘“(‘3 <A



Composicao

TER type OBty

T, 88 - bxp CED type CFCiwe ,
w (7 9:¢®) :
r)a¥,XA"“§X€> r—,,xa\j% l_%(—\AB e b< {)
. Sul kj::x
e T,9:¢® BiBY xiA R g lENy s C T
3\

Aog o Do by  U,9:C i@ \—xx,g(s,xy-.c“;\

rl‘BA—’QA*YPQ r)gC&}—}}%xSHx\ BA""’CA

A . Af A D s (s
s J ]r— A ) (S— ) (BB < )A S de?[comﬂ
I COMP L= )\Sﬁ\{_kxgtg_x) e "5(& —’C) -elewm




Leis de identidade e Composicao

Assocatiovty

(hog)o} = hel(aet) . 7

Unit -
ldy o} = £ 7
B

{—oidAi—;f— v



constante

(F A
Je const
r) kK:® + Constk: A= B -cem

flip ouw Swap

r+A type
F+ % type

T, x: A,y B = Clxy) tupe
flip
Swap

Cro: T CHEyY->TT C(x,\j) -
S YR x:A

const 1= ?
const o {—

g o COnst,

Cconst,

const
(‘3¢

N
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