Type checking rules

The following rules applies to my whole type checking rules:

1.
."e1", "e2", ..., "en" are expressions.
."c1", "c2" are commands.

UL, M2, L, "tn” are types.
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o" is a state.

."x" is a variable.

Type checking of numerical arithmetic:

<el,o> | 32, <e2, 0> | i32
<el +e2, 0> | i32

<el, o> | 32, <e2, 0> | i32
<elxe2, 0> | i32

<el, o> | 32, <e2, 0> | i32
<el —e2, 0> | i32

<el, o> | 32, <e2, 0> | i32
<el/e2, o> | i32

<el, o> | 32, <e2, 0> | i32
<el%e2, o> | i32

<el, o> | 32, <e2, 0> | i32
<elnNe2, o> | 132

<el, o> | i32
< —el, o> | 132
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Type checking of boolean arithmetic:

<el, o> | bool, <e2, 0> | bool
<el &&e2, 0 > | bool

(8)

<el, o> | bool, <e2, 0> | bool

(9)

<ellle2, o > | bool

<el, o> | bool (10)

<lel, ¢ > | bool



Type checking of other operations:
equals

<el, o> | bool, <e2, 0 > | bool

<el == €2, 0> | bool

<el,o> | 32, <e2, 0> | 132
<el == €2, 0> | bool

not equals

<el,o> | bool, <e2, 0 > | bool
<el!=¢e2, 0> | bool

<el,o> | 32, <e2, 0> | i32
<el!=¢e2, 0> | bool

less than
<el,o> | 32, <e2, 0> | i32
<el < e2, 0> | bool

parentheses
<el, o> | i32
<(el), o> | i32

<el, o> | bool
< (el), c > | bool

function call

<el,o>|t1, <e2, 0> 12,., <en, 0> tn, < f(t1, t2, ..

., tn), 0 > i32
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< f(el, e2, ..., en), 0 > | i32

<el, o> tl, <e2, 0> 12,.., <en, o>l tn, < f(t1, 12, ...

(18)

, tn), o > bool

< f(el, e2, ..., en), o > | bool

(19)



<el,o>|tl, <e2, 0> 1t2,.., <en, o>tn, < f(t1, 12, .., tn),0 > @

(20)
< f(el, €2, ..,en), o> | @



Commands
if
<cl,o> | 32, <c2, 0> | i32
<ifelthenclelsec2, o > | i32

<cl, o> | bool, <c2, 0> | bool

<ifelthenclelsec2, o > | bool

<cl,o> | @, <2, 0> | @
<ifelthenclelsec2, 0 > | @

<cl,o> | @
<ifelthencl, o> | @

while

<whileeldocl, 0> || @

declaration, assignment

<x:=mn0> |o
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