
9Mwch20Z1-
No rma l i z a t i o n f o r s u m s §-only).
Hw}( M ) i f f M normp

i

-

/ H Nafta, ( M ) i f f M normp,' M - A i . M i implies HNL. (m i ) .

(well-defined by i n d o n A )

Huda (careful) i f Huf ( u ) . /

.

Au f C a d a ( U ; x . M i ;
x .
Maj)

i f HUI,+a, ( u ) a n d
M i , M a n o r Mp

←

(we l l - d e f ' d s,
ind o n i t )

-

Fact I f M ' t > M a n d H Nf( M ) t h e n HN.fm)

(obv ious )
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Facet Huh. (U ) implies AN?n ( u ) .
i .

P I i n d o n A . b a c e c a t eTa r e immed i a te ,

o t h e r f o l l o w by i n d u c t i o n ,
e v e n though S "snows"!

DX

Extending t o n -
l i k e equations i s a n

entirely other story!

( B o t h " i n theory" a n d " i n practice".)
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5%1%17......
a n : c c a s e i n " .

↳ s o normp (M) ,
s o H u } (U) , s o Hu } (case (m)),

s o HNL (codecm ) )
where M ↳ 4 4 .

2 ) I f I tNafta, ( M ) find

* f o r a l l s ' E s
HNafinii implies HNIICN-ix.li)

then H Nad C code, CM; x . M , ; X. Mz))¥ A f .

S im i l a r t o Cl l a c regards M, a n d
c h o o s e

→ s i - = S , x ' - A i s s t o o b t a i n M i normp.

U s e p a t e n a n d c l o s u r e u n d e r head cap.
M r s " 4. I
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E s k y :

• 1 . S e m a n t i c s i n t e rm s o f computation
~ Reynolds' t h i n .

r

2 . F o r m a l equality given by r u l e s .

→ F o r m a l quality c h e c k e r .

M # M ' t A [ A ] . Calg)

r
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'÷:÷:;i÷÷÷i÷÷¥F..
Now, M E A o r M E A [ s ]

Msalisfies t h e re f 's o f A .

Genera l ize , M ÷ M ' E A

E e x a c t equality

" M a n d M ' equally satisfy A ."

M E A def M I M f A . .
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:÷÷÷:÷÷:÷:÷÷..
M ÷ M ' E A , X A , i f f

M t s
* L Mi, M a > M ' e s t ( M i , Ma'>

M . I M,' E A . M r = M E G A z .

M ÷ M' E A , → A z i f f

M t s ' t 7 (X-Ma) M' f )
* 7 ( x . M I )

i f M, I M! E A , t h e n .

N I (In.AT M , I [Mi KT Mi t A-
z

- l ,
I l .

[m i l d M r ÷ [n , A ) h i
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1. I s effiality r e f l e x i v e ?
No t really well-posed!

✓
I f M i M ' f A , t h e n M ÷ M E A i e . M E.A .

- (M' I M ' E A )

2 . I s e x a c t equality symmetric t

transitivity? C o l e s ) .

i f M I M ' E A t h e n M ' I M E A .

( f r a n c t o o ) .

No t i ce : i f M i n ' E A t h e n M ' I M E A ,aud ience
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Lemmay E x a c t quality i s a p. e . r .

I f by i n d u c t i o n o n A ; simultaneously.
DX

-

Excel.
EIYgionn.to?Ff.tons-
Ceasyw1non-dep

t y p e s )

i f V i r ' e f t h e n 84M¥@'Hey 'I
E A .i f

"functionality" respect equality
i n f r e e v a t s .
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E x e r i e E x t e n d t o s u m s , i n d u c t i v e ,

co- induct ive t ype
- -

1

T o c o m e :

1 . E x t e n d
t o quantified t y p e s

"PARAMETH c i t y " }
w h a t i s a

candidate?
( I natural ity).

2 . R e l a t e t o
f o r m a l

eguaqt.org?
atY-i

(If
I t M E M ' : A t h e n

[ → M E M' E A ( on l y ! ) .
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11March2¥ § § I In' " '
Last' t i m e : G i r a r d ' s Method

"doub le substitution" X1→AXtstETnlA)
a l l types, a l l

c a n d i d a t e s

L a s t t i m e :
"exac t " equality t h a t o r

non-quantified t y p e s .

F T L R : I f f t M : A t h e n T s s
M¥i¥A,.

i f 8=8 '#8cm) I f c
M I

C I I f f t M : A a n d 8 E T t h e n F ( M ) E A

w h e n A # f - . , ¥ t ¥
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Q u e s t i o n : M = ' M ' E * X A ?

i 1 . Syntactic quantification
do e s n ' t w o r k .

. 2 . Double quantification
o v e r equivalence

r e l a t i o n c .

X ↳ A X t E E T m A ) x t m t t )
R S T
-

" w o r k s " -
t o o res t r i c t i ve .

3 . Double quantification o v e r heterogeneous
↳ 'correspondence

' '

,
"similarly"

Reynolds re la t ion e

1
X t s A

X t , A ,
X ' → R E T m A ) x Tmca ' )

R : A ⇐ A ' .
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Typecandi-ate
1 . C l o s e d u n d e r

h e a d expansion ineachay.

✓
N t , M R C M , M ' ) 3 RCN , m y

N ' t , M' R (M , M' )
3 R C M , N ' ) .

✓

2 -

(m-s
m' f.ro?iPoRE.#

zig-
7

za9 ¥ ,
done

, → N !

Mar 9-11 2021 12 of 17



D e f i n e "similarity" M r M ' E A Cm: Sas':D]

S, s ' : S , . n . : s ← s ' . c o # c x i : x 8 x . . .

s t A type ( o ¥ ! ) M :
81A) M ' : FIA)@o-sED.D

M ~ M' E 2 ( M ) i f f M , M ' t # Y e e
N o . -

←
.

M. N? ' E X. [ m )
i f f 3 (X) (M, M.') .

M N M' f A , → A z F s ]
i f f

-

M i n M i E A , C n ] implies a t
cm,M.) Nep(mini)
C- A z ( 7 ]

.

f 1n e x t page I
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M r M ' E U X A [ n : S t > s ' : S ] . i f f .

f o r 'a l l 13,13T types
for a l l 1 2 : B e > B 'IA-KBLE.tl/-
AplM,B)nApCM:B')E A .I
[MEHR) : s # B k s

s ' [ x ' B ' ] : I ] .
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Lenya [compositimility)
M ~ M' E ( B K ) A ( m ) i f f

M n n ' E A C m [X H - n - E 13 ( n ) ) ) .

Lamina (similarity]
F o r a n y

c a r d . assignment M , a n d

a n y
A . -

~ - E A Cm] i s a

type cand ida te .
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then [Parametricity]'
I
ftp.ATtuene?.nIInIa.-.,
[for a l l 8, 8 ' : A f o r a l l n : S e s s ' : s .

( f o r a l l 8 : 5 C? l , 8 ' : § ( s )

(if
8 n 8 ' E f [ n : S a s ' : A ]

t h e n

8 (5cm) n f ' l I Cn'D e A [ n : s e > s ' : D.

I f e x e r i z e , using p e r two
l emm a s Fy
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FYFE>
>
s
m = m' c- A , t h e n

f > s s
M' E M E A .

2 ) I f C D y
M F M ' E M' ' E A , t h e n

[ > S , M E M ' ' E A .

p i p p i n s t s s , M , M
' E A .
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