Structural Operational Semantics

The following rules applies to my whole semantics:

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

."n1", "n2" are integers.

T, M2, L., "tin" are terminals.
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o","o'", "o" " are states.

. "x" is a variable.
. "T" means anything.

Operations of numerical arithmetic:

<el, o> | nl, <e2, 0> | n2

<el + e2, 0> | nlplusn2

<el,o> | nl, <e2, 0> || n2

<el=*e2, 0> | nl timesn2

<el,o> | nl, <e2, 0> || n2

<el —e2, 0> | nlminusn2

<el,o> | nl, <e2, 0> || n2
<el /e2, 0> | nldividen2

<el,o> | nl, <e2, 0> || n2
<el%e2, 0> | nlmodulon2

<el,o> | nl, <e2, 0> || n2

<elNe2, 0> || nlpower n2

<el, o> | nl

< -el, 0 > || minusnl
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Operations of boolean arithmetic:
and

<el, o> | false, <e2, 0> | 1
<el &&e2, 0> | false

(8)

<el,o> | 1, <e2, 0> | false

9
<el &&e2, 0> | false ©

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

(10)

or

<el, o> | true, <e2, 0> | 1t

(11)

<ell||le2, o> | true

<el, o> | 1, <e2, 0> | true

(12)
<ell|le2, o> | true

<el, o> | false, <e2, 0> | false
<ellle2, 0> | false

(13)

negation

<el, o> | true

(14)
<lel, 0> | false

<el, o> | false (15)

<lel, > | true



Other operations:
equals

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

(16)
<el == €2, 0> | true

<el,o> | nl, <e2, 0> || n2

(17)
<el == €2, 0> | false

not equals
<el, o> | nl, <e2, 0> | nl
<el!=¢e2, 0> | false

(18)

<el, o> | nl, <e2, 0> | n2

(19)
<el!=e2, 0> | true
less than

<el, o> | nl, <e2, 0> | n2, nl < n2 (20)

<el <e2, 0> | true

<el, o> | nl, <e2, 0> | n2, nl > n2 21)

<el < e2, 0> | false

parentheses
<el,o> |t
<(l),o> |t

(22)

function call

<el,o>|1t1, <e2, 0> 12,., <en, 0 >| tn, < f(t1, 12, ..., tn),0 >|< t, 0’ >93)
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<flel,e2, ..,en), o> | <t o >



Commands
if

<el, o> | true, <cl, 0> | o

(24)
<ifelthenclelsec2, o> | o
<el, o> | false, <c2, 0> || o” (25)
<ifelthenclelsec2, o> | o”
while
<el, o> | false (26)
< whileeldocl, o> | o
<el, o> | false, <cl, 0> || o/, <whileeldocl, ¢’ > | o” 27)
< whileeldocl, 0> || o
declaration, assignment
(28)

<x:=mn,0> | o[x := n]



