Operational Semantics Rules

e—e
[E-Succ-Ctx]

succ e — succ e’

[E-Suce] | sycci — i+ 1

e— e
pred e — pred e’

[E-PrRED-CTX]

[E-PRED] | pred i — i — 1

e—=e

[E-IsZERO-CTX] - -
iszero e — iszero e’

[E-ISZERO-ZERO]

iszero 0 — true

i 0

[E-IsZERO-NONZERO] - .
iszero succ i — false

e, — €]
if e; then e, else e; — if e then e, else ey

[E-Ir-CTx]

[E-IF-TRUE] | if true then e, else e; — e,

[E-IF-FALSE] | if false then e, else e; — €5

e; — e}

[E-ConcaT-CTx1] 5
concat e; e — concat e e,

/
€y — €9

[E-ConcAaT-CTx2] y
concat s; e — concat s; €

concat s; s — S5

[E-ConcAT]

e— e
isemptystr e — isemptystr e’

[E-ISEMPTYSTR-CTX]




[E-ISEMPTYSTR-EMPTY] isemptystr "" — true

[E-ISEMPTYSTR-NONEMPTY]

[E-STRLEN-CTX]

[E-STRLEN-ZERO]

[E-STRLEN-NONZERO]

s 4

isemptystr s — false

e—=eé
strlen e — strlen ¢’

strlen """ — 0

c is a single char,s = c+ s’

strlen s — succ strlen s’

Typing Rules
[T-TRUE] | $rue : Bool
[T-FALSE] | False : Bool

[T-In] n:Int

[T-STRING]

s:String

[T-Succ]

succ e : Int

e: Int

p e: Int
[T-Prep] pred e : Int
e: Int

[T-IsZERO] -

iszero e : Bool

e; :Bool, e, : T, eq:T
[T—IF] : 1 ) ©2 ) ©3
if e; then e, elsees : T

[T-ConcarT]

e, : String, e, : String
concat e; e, : String




e:String
[T-ISEMPTYSTR] .
isemptystr e : Bool
e :String
[T-STRLEN] | ———88——
strlene: Int
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