
Graduate Programming Languages: Reference Sheet for Lecture 3

s ::= skip | x := e | s; s | if e s s | while e s
e ::= c | x | e + e | e ∗ e

(c ∈ {. . . ,−2,−1, 0, 1, 2, . . .})
(x ∈ {x1, x2, . . . , y1, y2, . . . , z1, z2, . . . , . . .})

• Semantics for expressions

1. Informal idea; the need for heaps

2. Definition of heaps

3. The evaluation judgment (a relation form)

4. The evaluation inference rules (the relation definition)

5. Using inference rules

– Derivation trees as interpreters

– Or as proofs about expressions

6. Metatheory : Proofs about the semantics

• Then semantics for statements

– ...

H(x) =

 c if H = H ′, x 7→ c
H ′(x) if H = H ′, y 7→ c′

0 if H = ·

H ; e ⇓ c

const

H ; c ⇓ c

var

H ; x ⇓ H(x)

add
H ; e1 ⇓ c1 H ; e2 ⇓ c2

H ; e1 + e2 ⇓ c1+c2

mult
H ; e1 ⇓ c1 H ; e2 ⇓ c2

H ; e1 ∗ e2 ⇓ c1∗c2

H1 ; s1 → H2 ; s2

assign
H ; e ⇓ c

H ; x := e → H,x 7→ c ; skip

seq1

H ; skip; s → H ; s

seq2

H ; s1 → H ′ ; s′1
H ; s1; s2 → H ′ ; s′1; s2

if1
H ; e ⇓ c c>0

H ; if e s1 s2 → H ; s1

if2
H ; e ⇓ c c≤0

H ; if e s1 s2 → H ; s2

while

H ; while e s → H ; if e (s;while e s) skip


