
Evaluation Rules

[E-Succ-Ctx]

𝑒 → 𝑒′

succ 𝑒 → succ 𝑒′

[E-Succ]

succ 𝑖 → 𝑖 + 1

[E-Pred-Ctx]

𝑒 → 𝑒′

pred 𝑒 → pred 𝑒′

[E-Pred]

pred 𝑖 → 𝑖 − 1

[E-IsZero-Ctx]

𝑒 → 𝑒′

iszero 𝑒 → iszero 𝑒′

[E-IsZero-Zero]

iszero 0 → true

[E-IsZero-NonZero]

𝑖 ≠ 0

iszero succ 𝑖 → false

[E-If-Ctx]

𝑒1 → 𝑒′
1

if 𝑒1 then 𝑒2 else 𝑒3 → if 𝑒′
1 then 𝑒2 else 𝑒3

[E-If-True]

if true then 𝑒2 else 𝑒3 → 𝑒2

[E-If-False]

if false then 𝑒2 else 𝑒3 → 𝑒3

[E-Concat-Ctx1]

𝑒1 → 𝑒′
1

concat 𝑒1 𝑒2 → concat 𝑒′
1 𝑒2

[E-Concat-Ctx2]

𝑒2 → 𝑒′
2

concat 𝑠1 𝑒2 → concat 𝑠1 𝑒′
2

[E-Concat]

𝑠3 = 𝑠1 + 𝑠2

concat 𝑠1 𝑠2 → 𝑠3

[E-IsEmptyStr-Ctx]

𝑒 → 𝑒′

isemptystr 𝑒 → isemptystr 𝑒′

[E-IsEmptyStr-Empty]

isemptystr "" → true

[E-IsEmptyStr-NonEmpty]

𝑠 ≠ ""

isemptystr 𝑠 → false

[E-StrLen-Ctx]

𝑒 → 𝑒′

strlen 𝑒 → strlen 𝑒′

[E-StrLen-Zero]

strlen "" → 0

[E-StrLen-NonZero]

c is a single char, 𝑠 = 𝑐 + 𝑠′

strlen 𝑠 → succ strlen 𝑠′



Typing Rules

[T-True]

true : Bool

[T-False]

false : Bool

[T-Int]

n : Int

[T-String]

s : String

[T-Succ]

𝑒 : Int

succ 𝑒 : Int

[T-Pred]

𝑒 : Int

pred 𝑒 : Int

[T-IsZero]

𝑒 : Int

iszero 𝑒 : Bool

[T-If]

𝑒1 : Bool, 𝑒2 : 𝑇 , 𝑒3 : 𝑇

if 𝑒1 then 𝑒2 else 𝑒3 : T

[T-Concat]

𝑒1 : String, 𝑒2 : String

concat 𝑒1 𝑒2 : String

[T-IsEmptyStr]

𝑒 : String

isemptystr 𝑒 : Bool

[T-StrLen]

𝑒 : String

strlen 𝑒 : Int
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