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Problem



What is the type of x In this expression?

i1f b then 5
else x



What is the type of x In this expression?

1f b then (5 :: Int)
else x




What is the type of x In this expression?

1f b then (5
else (X
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Soth alternatives of an if have the same type.

[ + t1:; Bool [ Fio T [ Fis T

[ +1If {7 then 1> else 3 :; T



pi IS a useful constant...

pi = 3.1415926535. ..



.. Which Is used In a useful program.

pl = 3.1415926535. ..
fun
= do
total = 0
total := total + 5

1f b then total
else pi



total IS updated, so it must be Mutable...

pi = 3.1415926535. ..

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi



total IS updated, so it must be Mutable...

pi = 3.1415926535. ..

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi - “\\\SaW@tW%3




.. and pi becomes Mutable also.

pl :: Mutable r => Float r
pl = 3.1415926535...

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi - “\\\SaW@tW%3




.. and pi becomes Mutable also.

OH NOES!
D1 ::=> Float r
plL = 3.1¢ 920535, ..
fun
= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi



.. and pi becomes Mutable also.

OH NOES!

D1 ::=> Float r
pl = 3.14T5926535...

the type of pi Is poisoned

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi



Drinking from the well.

pl :: Mutable r => Float r
p1 3.1415926535. ..

e = 2.71828183...

thing
= 1f b then pi1
else e



Drinking from the well.

pl :: Mutable r => Float r
p1 3.1415926535. ..

e = 2.71828183...

thing

= 1f b then pi1
else e ;\Same type




Drinking from the well.

pl :: Mutable r => Float r

pl1 = 3.1415926535...

e :: Mutable r => Float r

e = 2.71828183... PO|SONED|
thing

= 1f b then pi1
else e e\same type




pl IS supposed to be constant.

p1 :: Const s => Float s
pl = 3.1415926535...



total still has to be Mutable...

p1 :: Const s => Float s
pl = 3.1415926535...

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi



.. but what type do we give the result”

p1 :: Const s => Float s
pl = 3.1415926535...

fun

= do total :: Mutable r => Float r
total = 0
total := total + 5

1f b then total
else pi

PRPRPRPRPRP



A new type for the result.

D1 :: Const s => Float s
total :: Mutable r => Float r

(L£f b then total
else pi)
PRPEPRPRPRD



A new type for the result.

D1 :: Const s => Float s
total :: Mutable r => Float r

(1f o then t?tal pli and total arein
else pi)

550950 different regions



A new type for the result.

D1 :: Const s => Float s
total :: Mutable r => Float r

(L£f b then total

else pi)
:: (r <: g, s <: Q)
=> Float g

the result could be In either region



A new type for the result.

D1 :: Const s => Float s
total :: Mutable r => Float r

(L£f b then total
else pi)

(r <: g, s <: g, Blocked q)

=> Float g

the result could be In e
and elither constant o

ither region

- mutable



A new type for the result.

D1 :: Const s => Float s
total :: Mutable r => Float r

(L£f b then total
else pi)

(r <: g, s <: g, Blocked q)

=> Float g

the result could be In e
and elither constant o

and you can’t update it.

ither region

- mutable
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