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Sound and complete type-checking
is usually impossible.

Only sound type-checking is an alternative.

And we try to make it as complete as possible.

Why is sound & complete type-checking impossible
in general? 

If such type-checking procedure TC exists, then
we can solve the Halting problem as follows:

program program; true+1 TC

yes

no





Logics Computation

syntax definition parser

type checking rules type checking procedure
semantic definition interpreter
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All depends on whether x is odd or even
All depends on assumption about x
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if E then 1 else true + 1( )

b8 EJ �I -& ; 6 PT :I�?
`3 trueK,!, EJ \!	�H OK!
bH, `3 falseK,!, no OK!
bH, true/false*� �
],!, no OK!
bH, �K =G,!, OK!
	?�K EJ �I \!	� 9a8XT :� Rcf ; 6
P� /0H =7��.

Why two branches should have the same type?
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program

program; true

VC
true

no value

yes

no

Halt
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Theorem [Type Safety]

Let E be a program.
If E is type-checked OK, then it does not go wrong.

Theorem [Type Safety]

Let E be a program.
If {} |- E: t then E does not go wrong.

Let E be a program.
If {} |- E : t then � ({},{},E) runs OK.

Theorem [Type Safety]

B&J .�




