CS 421 Midterm 1 Name:

Rules for type derivations:
Constants:

I'l-n:int (assuming # is an integer constant)

T'l- true : bool T'l- false : bool
Variables:
'-x:o0 ifT'x)=0

Primitive operators (® € { +, -, *, mod, ...}):
['l-e,:int Tl-e,: int

I'l-e,®e,:int

Relations (~€ { <,>,=,<=,>=}):
Cl-e,:t Tl-e,:t

['l-e, ~ e,:bool

Connectives :
I'l-e, :bool T I-e,:bool ['l-e, :bool T I-e,:bool
I'l-e, && e, : bool [l-e, lle,: bool

If then_else rule:
['l-e,:bool Tl-e,:t I'l-ey:7

['I-(if e, thene, else e;): T

Application rule: Function rule:
l-e:t,—=1, T'l-e,: 71 [x:t, ]+Tl-e:T,
LCl-(e;e):m, Cl-funx->e:1, —1,
Let rule: Let Rec rule:
Cl-e,;:t;, [x:t]+T1-e,:1, [x:t, ]+ l-e;tr; [xit, ]+ T -e1,

Fl-(letx=e,ine,): T, ['l-(letrecx=e¢e,ine,): T,
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